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VJIK 504.054

B.B. Cmepauzos, /I.0. Muzens, P.O. Muzens

Cudupckmii rocy1apcTBeHHbIH HHIYCTPHAJIbHBbIH YHUBEPCUTET

YYET 3KOJIOTNHMYECKHUX ®AKTOPOB 1P OPTTAHU3ALIMU PABOTBI TII

DKOIOTHYECKUe MPOOIIEMbl YPE3BBIYANHO aKTyaslb-
HBI KaK JUIsl OTICIBHOTO MPEANPHUSITHS WK BCEro Mpo-
MBIIUICHHOTO KOMILJIEKCa CTPaHbl, TaK M ISl 3eMITH B
uenoM. Pa3BuTHE TPOMBIIUICHHOCTH — PE3yJbTar
Hay4YHO-TEXHUYECKOTO MPOrpecca 1 MpOU3BOICTBEHHOM
nesTenbHOCTH rofiei. C mpyroil CTOPOHBI, ITPOMBIIII-
JICHHOCTh — 3TO OCHOBHOM MOTPEOUTENb MPHPOIHBIX
PECYPCOB U MOIIHBIA HCTOYHUK 3arpsI3HEHMSI.

[TapHrkoBBIi 3(h(heKT 3aKTFOUacTCs B PETHCTPUPY-
€MOM U3 KOCMOCA TIOBBIIICHUN TEMITEPaTYpPbl HIKHUX
cioeB atMocepbl 3eMiId B CpaBHEHHUU C (P (DEKTHB-
HOH TeMIiepaTypoi, a MUMEHHO TeMIIepaTypoi TeIo-
BOTO M3Ny4deHus TuaHeTwl. [lepBrie ymomuHaHuS 00
9TOM SIBJICHMM MOABWIKCH erie B 1827 r.: XKosed
@ypbe BBICKA3a MPEAIOIOKEHHE O TOM, YTO OITH-
YeCcKHe XapaKTEePHUCTHKH aTMOoc(epsl 3eMid aHajo-
TMYHBI XapaKTePUCTHKAM CTEKJIa, yPOBEHb MPO3PauHO-
CTH KOTOPOTr'O B MH(PAKPACHOM JIHaria30He HIDKE, YeM
B onrTrdeckoM [1]. TIpw morsomeHny BUAMMOTO CBETa
TeMIeparypa MOBEPXHOCTH TMOBBIIIACTCS U BO3HUKAET
TeruioBoe (MH(ppaKpacHoe) U3ITyUeHHe, U, TaK Kak Jyis
TEIIOBOTO HM3ITydeHUs atMocepa He IMpo3padHa, dTO
TEII0 COOMpaeTcsl Y MOBEPXHOCTH TUIAHETHI M CO Bpe-
MEHEM TIOBBIIIASTCS e TeMIIepaTypa.

Tot daxT, uto atMocdepa criocobHa HE TPoITyC-
KaTh TEIUIOBOE M3ITyueHHE, BRI3BAaH MTPUCYTCTBUEM B
Hel “NapHUKOBBIX” Ta30B, KOTOPBIE COCTOST, B OC-
HOBHOM, U3 YTJIEKMCIIOTO ra3a, MeTaHa, OKCHJIa a30-
ta (I), rexcadropuma cepsl, nepdTOPYIICPOIOB U
ruapodTopyrireponos [2]. Ha mpoTsokeHuH mocieqHux
JIECATAIETHI KOHIIEHTPAIWS TAPHUKOBBIX T'a30B B aT-
Mocdepe CHIBHO YBEIMYIIACh ¥ OCHOBHOM IMPUYHNHOM
YVUYEHBIE CYMTAIOT  YEJOBEYECKYIO  JEATENIbHOCTD.
HawuGonpmmii Bkiag BHOCHT auokcua yriepoma CO,
(70 % nmwokcwma yriepoja aHTPOIIOTCHHOTO ITPOHC-
xokaeHus) [3]. McTouHMKOM AMOKCHIa yrilepoa SB-
JIsIeTCsl YIJIEBOAOPOIHOE TOIUIMBO, MCIIONB3yeMOe TPH
okuranun Ui pasnmdeeix neneii: CO, oOpasyercs
NpPH  OKUCJICHWH YIJiepoJa KUCIOpoIoM. |aBHas

OIACHOCTh TTAPHUKOBOTO A((EeKTa 3aKIF0UacTCs B BbI-
3bIBaEMbIX MM M3MEHEHMSX KIMMaTa. Y4eHbIe CUnTa-
0T, YTO YCHJICHHE TTapHUKOBOTO 3(ppekTa cTaHoBUTCS
Y TIPUYUHOW YBEJIMYCHHST PUCKOB JUTS 3I0POBBSI BCETO
yenoBeuecTBa. [Ipexie Bcero, CTpalaroT Mpe/ICTaBU-
TENM MaT000ECIIEYEHHBIX CIIOEB HaceJeHHs. YMEHb-
IICHUE TPOM3BOJICTBA MPOJYKTOB IHMTAHMS, KOTOPOES
SIBJIICTCS TIOCJICAICTBUEM THOEIM TIOCEBOB M YHHYTO-
JKEHMS TIaCTOMII 3aCyXOHM HMJIM, Ha00OPOT, 3aTOIICHH-
sIMH, HEN30€)KHO TPHUBEICT K HEXBATKE MPOIYKTOB [4].
Kpome 3toro, noBblinieHHas TeMIepaTypa Bo3Iyxa Bbl-
3bIBacT 0OOCTPEHUE CePACUHBIX U COCYAMCTBIX 3a00I1e-
BaHUii, OpraHoB JibIXaHus. POoCT TemIiepaTypbl BO3ayXa
MOXKET CTaTh MPUYUHON PACIIMPSHUSI apeaia O0OMTaHUsI
JKMBOTHBIX T€X BHUI0B, KOTOPLIC ABIAIOTCA IICPCHOCHU-
KaMH OIacHBIX Oojie3Hed. M3-3a 3Toro, x mpmMepy,
SHIIe(DATUTHRIE KIIEIIN U MaJSIPHAHBIE KOMapbl MOTYT
MIEPECEIUThCS B MECTa, TJIE Y JIFOJICH OTCYTCTBYET MM-
MYHHTET K TIEPEHOCUMBIM MU 3200JICBAHISM.

OCHOBHBIE TIOCTABIIUKH TAapPHUKOBBIX Ta30B —
IMPOMBIIIJICHHBIC MTPEANIPUATUA, KOTOPBLIC ABJIAIOTCA
KPYIMHEHIIMMU TTOTPEOUTENSIMI  SHEPTOPECYPCOB:
Ha uX Ao npuxoautes 10 50 % sHepromoTped-
nenust B crpane [1]. IlomoBunHa moTpediieMOro
MPOMBIIIICHHOCTBIO TOIUIMBA M 00Jiee TPETU JICK-
TPOSHEPTHH MPeodpaszyeTcs Ha CIeUANTBHBIX yCTa-
HOBKaX B DHEPreTHUYECKUH MOTEHIMAN pa3HOOOpa3-
HBIX JHEPTOHOCHTENEH (TEeIIoTy mapa W ropsuei
BOJIBI; DHEPTHIO C)KATOTO BO3JyXa, KHCIOpPOJa H
T.I1.), IPUMEHSAEMBIX B TEXHOJOTHYECKAX KOMILICK-
cax IMpCAInpUusaATUA. OcranpHast 4acTh TOILUIMBA H
AJIEKTPOIHEPTUHU HUCIIOJIB3YETCS HEMOCPEACTBCHHO B
TEXHOJIOTHYECKUX KOMIUIeKcax. [IpeacraBnenue o
MOTPEOJICHUM DHEPrOpPECYPCOB B Pa3IMYHBIX Cde-
pax moka3zaHo B Tab. 1.

OO0muye TEeHICHIMA B OTHOIICHWW Pa3IHUYHBIX
oTpaciiell 3JKOHOMUKY OJMHAKOBHI JUISI BCEX CTPaH,

Tad6aunga 1

OcHoBHbBIE HalmpaBJICHUA UCIIOJIb30BAHUSA JHEPIru B MUPE [5]

Crpana KonmdecTBo ncnonbp30BaHHON 3HEpTUH, %, 10 HATIPABJICHUIO
TPAHCIOPT | MPOMBIIUICHHOCTD | BBEIPA0OTKA JIEKTPOIHEPTHU OBIT
Poccus 8 45 25 24
CIIIA 27 23 37 13
BenukoOpuranus 20 34 30 15
Kurait 3 69 18 10
Snonus 20 49 20 9
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Tabauma 2

Ctpykrypa 3Hepronorpediaenus Poccun oTpacasiMu npoMbIIJIEHHOCTH [5]

By npoMBIIuIeHHOCTH Onepronorpebaenue, %
[IpoMBIIIIIEHHOCTD 42,0
B TOM YHCIIE
METaJITypIus 17,0
MAIIHHOCTPOCHUE B METAIUI000paboTKa 6,0
XMMHUYECKask NPOMBIIIICHHOCTb 5,0
ra3oBasi IPOMBIIICHHOCTb 2,5
CTpPOUTENbHAs! IPOMBIIICHHOCTD 2,8
JHEPreTUKa 4,7
HeTeXxuMHu4ecKasi MPOMBIILICHHOCTh 4,0
Tpancnopt 13,5
CenbCcKoe X03SMCTBO 12,5
KomMmyHasneHOe X035HCTBO 32,0

OTKJIOHEHHE 3HAaYeHUI B KOXJOM KJlacTepe OTHOCHU-
TEJIHHO HEBEJIHMKO OT YCPEIHEHHBIX 3HadeHui [5].
[MonpoGHee cTpykTypa 3HepromnoTpediieHus Poccun
npezacTaBieHa B Tabi. 2.

B Hacrosmuii MoMeHT B PD aeiicTByroT HOpMa-
TUBBI yICIBbHBIX BEIOPOCOB 3arps3HSAIOIINX BELIECTB
JUIsL KOTENBHBIX YCTAHOBOK, PErjaMeHTHPOBAaHHBIE
I'OCT P 50831 — 95 [6], B xoTOpOM yKa3aHBI HOP-
MAaTHBbI YAEIbHBIX BEIOPOCOB /151 BHOBb BBOAUMBIX
KOTENIbHBIX YCTAHOBOK, HO HET MOKa3aTened mis
JEHCTBYIOIINX YCTaHOBOK, BBeACHHBIX a0 2000 T.
Takum oOpazom, /it OoIblIel YacT paboTAOIIETO
MapKa KOTETbHBIX YCTAaHOBOK HE YCTaHOBJIEHBI HOD-
MaTUBBI yJCTBHBIX BHIOPOCOB. AHAIN3 CYIIECTBYIO-
LIET0 COCTOSIHUSI KOTEJIbHBIX YCTAaHOBOK, CXKHIAIO-
LIMX YTOJib, I'a3, Ma3yT, MOKa3bIBaeT OOJIBIION Ha-
Ma30H 3HAYEHHWH YZEIBHBIX BHIOPOCOB 3arpsi3HSIO-
LIMX BEIIECTB. DTH Pa3IN4Ms MOTYT OBITH OOBACHE-
HBI BIIMSHUEM Ha PabOTy KOTEJIbHOM YCTaHOBKHU pas-
JUYHBIX (DAaKTOPOB: TMAPONPOU3BOAUTEIHLHOCTH KO-
TEJILHOM YCTaHOBKH; CPOKOB JIKCILTyaTalud KOTJIOB
(¥, COOTBETCTBEHHO, UX TEXHUYECKOI'O COCTOSHUS);
CTPYKTYpBI CXKHTaeMOr0 TOIUIMBA; KauecTBa CKHTae-
MOTO TOIUTMBA; Pa3IMYHBIX OOBEMOB BHEIPEHHBIX
MEPOIPUATUHI 10 TOAABICHHIO 00Pa30BaHHUA OKCH-
JIOB a30Ta (M UX OTCYTCTBHSI), HHBIX (DaKTOPOB.

HopmatuB ynensHOro BeIOpOCa 3arpsi3HSIONIETO
BemecTBa B arMmocepy st kominoarperata TOL]
MOJKET OBITh pacCUMTaH: HA €JUHMILY BBOIMMOTO B
TonKy Teruia, r/MJIK; Ha TOHHY YCJIOBHOTO TOILIH-

Ba, KI/T y.T.; HA €UHUIYY 00bEeMa JILIMOBBIX T'a30B,
BEIOpachiBaeMbIX B aTMocdepy (Ipu CTaHIapTHOM
koaduumente m3dbITKa Bo3ayxa o = 1,4 u HOp-
MaJbHBIX ycnoBusax (temmeparype 0 °C, naBneHun
101,3 xITa), mr/™’ [7].

K KOTenbHBIM yCTaHOBKaM, BBOAWMBIM B 3KC-
myatanuio mocie 2013 1., npeabsBIsIIOTCS HopMa-
THUBHBIE TpeOOBaHMsI, yKa3aHHbIE B Ta0m. 3 — 5.

Ha ocHOBe HOpMAaTHBHBIX IAaHHBIX IPOBEICHBI
pacuersl g KotenmpHoro arperata TII-87. Takue
KOTIBl ycTaHoBieHbI Ha Il ouepenu «3amamHo-
Cubnpckoit TOL AO EBPA3 3CMK». OcHoBHble
MoKazaTtenu paboTel KorenmpHOro arperara TII-87
MpUBE/ICHHI B Ta0JI. 6.

Pacuer MaccoBoil KOHLIEHTpAaLMU OKCHAA a30Ta
MPOBOAUTCS TI0 opmyre [7]:

A4j = Cch.er km

I7IE ¢;— MaccoBas KOHIEHTPALMs 3arps3HAIOIIErO Be-
IECTBa j B CyXHX JBIMOBBIX Ta3ax MpH CTAHAAPTHOM
kod(duirenTe n30bITKa Bo3AyXa oy = 1,4 1 HOpMaIb-
HEIX YCIIOBHSAX, MI/M’; V. — OOBEM CYXHX JBIMOBBIX
ra30B, 00pa3yIoNMXCs TpH MOIHOM croparuu 1 xr (1
M’) TOILINBA; B,— pacueTHbIil pacxon TOIUIMBa (IIpU
OlpeieieHi BBIOpOCOB B T/C Oepercst B T/4 (ThIC.
M/d), B TOHHAX 33 OTYETHBIA IEPHON — Oepercs B
T/roz, T/KBapTa, T/Mec (ThIC. M’/rOJI, ThIC. M’/KBApTAJI,
TBIC. M3/Mec);

TabOnuma 3

IIpeneanbHble 3HAYEHNS KOHIEHTPAIIMH TBEPABIX YACTHUIL JJIS KOTEJIbHBIX YCTAHOBOK
NP UCTIOJIb30BAHUHU TBEPABIX M )KMIKHUX TOILUIUB (32 HCKJIIOYEHNEM ra30BbIX TYPOUH H Ia30BbIX
JABMraTeJieii), koTopbie 0yayT aeiictBoBaTh nmociae 01.01.2016 r. 8]

TemmoBas MOIITHOCTE KOTEJILHOK
ycraHoBkH, MBT

HPGHGHBHHC 3HA4YCHUA

KOHL[GHTpaIII/Iﬁ TBEPAbIX YaCTHII, Ml"/M3

50-300

20

>300

10

-23-
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Tabnuna 4

MpenebHbIe 3HAYEHNs] KOHIEHTPAMHA (MI/M’) TBEPABIX YACTHII A/l KOTeIbHbIX YCTAHOBOK, CHKHIA-

OIINX TBep/0e WIH KUAKOe TOIUINBA (KpoMe ra3oBbIX TYPOHH M ra30BbIX ABUTaTeJIei), KOTopbie 0y-
ayT aeiicteoBath nocJae 01.01.2016 r. 8]

TIpe/iesbHast KOHIIGHTPAIHS BPEIHbIX YACTHIL, MI/M
TennoBast MOITHOCTH YCTaHOBKH, > "
MBT KamenHnsrit u Oypblif yrois, op. TBEpHOE Bbuomacca u Kunkoe Ton-
TOIIIIMBO Topdh JIBO

50-100 30 30 30
100 — 300 25 20 25

>300 20 20 20

Tabnuuma 5

IIpenenbHble 3HAYeHUsI KOHIEHTPALMH OKCHIOB 230Ta JJIsl KOTeJIbHbIX YCTAHOBOK IPU HCII0JIb30Ba-
HHUHU TBEPAbIX U KMIKUX TOILUIUB (32 HCKJIKYEHHEM Ia30BbIX TYPOMH), KOTOpbIe OyAYT AeCTBOBATh
nocJe 01.01.2016 r. [8]

. TIpe/ie/bHAas KOHIIEHTPAIHS BPEIHbIX YACTHIL, MI/M

TemnoBast MOIIHOCTH KOTEJIFHON YCTaHOBKH, T ————— KHARoe
MBrT Py P Bbuowmacca u Topd

TOILUINBA TOILUINBO

50100 300 - KaMEHHBIH yroik 250 300

400 — OypsIit yroib
100 —300 200 200 150
150
~300 200 — OypsIit yroip 150 100

TabOnuma 6

OcHoOBHbIE NMOKa3aTeau padoThl KOTeJbHOro arperara TII-87

3HayeHne
[Noxa3zarens
TIOKa3aTeIst
Tun kotna TII-87
MaxkcumanbHas Harpyska, 1/4 420
CpenHsist Harpy3Ka B TEUCHUE TOJIA, T/9 370

CxuraeMoe TOILIMBO

[Ipupoanslii ras, yroiys

Coprt yras Ky3neuxwuii Tommii
MakcumManbHas 10151 yIJisl IO TeIUly IpYU MaKCUMabHOW Harpyske 0,2
CpenHsisi B TEUCHHUE ToJa OIS YT (IO TETTy) 0,08
Pacxox TormBa mpyu MakCHMaJIbHOM Harpyske, T y.T./4 40,0
Pacxox TorumBa npu cpeHeit Harpy3Ke, T y.T./9 35,5
T'ostoBoO# pacxoJl TOMIMBA Ha KOTEN, T Y.T 213000

k, — xosddunmeHT nepecuera (Ipu ONpEAEICHUU
BBIOpPOCOB B I/C k= 0,278 % 107; B ToHHAX k,=
10°, mpu sToM pacxojn ToIUIMBA B, Gepercs B T
y.T./d4 U1 ONpeAesieHNns MaKCUMAaJIbHBIX BHIOPOCOB
W B T.y.T 32 OTYETHBII nepuof (IJs onpeaeieHus
BaJIOBBIX BEIOpPOCOB) [7]. DKcriepUMEHTAbHEIC 3a-
BUCHUMOCTH KOHIIEHTpaluu OKcHAoB a3oTa NO, oT
Harpy3KH KOTJa JUIS CIy4aeB pa3lesbHOTO CHKUTa-
HUS YTJIA ¥ ra3za OpeacTaBlieHbl Ha puc. 1. 3aBucu-
MOCTh KOHIIEHTpanuu okcuma yriaepomaa CO, mpen-
CTaBJIeHa Ha puc. 2.

Haubonpmee xonmnuectBo BeIOpocoB TOII B at-
Mocdepy IPOUCXOIHUT BO BpeMsi MUKOBOM HArpy3Ku
KOTEJIBHOTO arperata. J1a mpobdiieMa 0COOCHHO aK-
TyaJbHa B 3UMHEE BpeMsi, Korjaa TpeOyeTcsi yBelu-

YeHHWE Harpy3Kd AJsl OTOIUICHUS JKWIOro (oHpa.
Kpome toro, pabora Ha MUKOBBIX MapaMeTpax Mo-
KE€T BO3HUKATH NPHU HECTAOMOHAPHBLIX CHUTYyalUIX
WIM BO BpeMS aBapuil IpH BBIXOJE U3 CTPOSI TEXHO-
JIOTHYECKOTO 00OpyAoBaHMsA. B 3THX cuTyanusx
BCSl Harpy3ka pacrpesieisieTcsl Ha pe3epBHOe 000-
pyaoBanue. OCHOBHOE OOOpyZOBaHHE B KpaTdaii-
MK CPOK JOJKHO OBUIO BBIBEACHO Ha PEKUMHBIC
mapameTpel. B kadecTBa pe3epBa ObLTO OBI parwo-
HaAJIBHO HCIIOJIb30BATh I‘a3OTyp6I/IHHI)Ie YCTaHOBKH.
I'maBHOE JOCTOMHCTBO TaKMX YCTAaHOBOK — MHHH-
MaJIbHBIE BBIOPOCHI BPEIHBIX BEIIECTB B arMoche-
py. CHIDKEHHIO BEIOPOCOB B TOCIICTHEE BPEMSI yIe-
nsieTcst Bce OOblIe BHUMAHUS.

-4 -



Bectank CHOMPCKOro rocyAapcTBEHHOTO HHAYCTpUaibHOTO YHHBepeutera Ne 1 (27), 2019

1500
1450 —
1400
1350
1300

~
NS}
D
S

1200
1150
1100 —

1050~

1000 L L | |
220 260 300 340 380 420
Hazpy3l<a Komaa, m/y

Konyenmpayus Noy, me/m’

NN
S NN
S o

=
S

~ o~ ~ NNy
Co
S

Konyenmpayus No,, me/m’

100 I W T B
220 260 300 340 380 420
Haepyska xomna, m/4

Puc. 1. 3aBUCHMOCTD KOHIICHTPAIIMK OKCHJIOB a30Ta OT HATPY3KU KOTJIA MPH COKUTAHUM yIiis (a) U rasa (6)

PaccmoTpum BimsiHEE BBIOPOCOB Ha 3I0POBBE
yenoBeka. M3BecTHO, 4TO HaMOOIBIIIEe aHTPOTIOTEH-
HOE BO3JICHCTBHE TOIUIMBHO-3HEPTETHUYCCKUX KOM-
IUICKCOB HA OKPYKAIOIIYI0 CPEIy OKa3hbIBAIOT BEIIIE-
CTBa, BHIOpAchIBaeMble C JABIMOBBIMU razamu TOL] u
co ctounbiMu Bomamu [9, 10]. JlomoiHUTENBEHBIM
apPryMEHTOM SIBJISICTCS TO, YTO HAaWOOJIBIIMNA Bpe.
YeNIOBEKYy HAHOCAT BEIIECTBa, MOMAJAOIINe B Opra-
HU3M YellOBeKa 4depe3 JbIxaTelibHble yTH (10 68 %
OonesHell uenosedecTa). ClelyeT OTMETHUTh, YTO
OTIPENIENIUTh BIUSHHUE KaXXJIOTO OTAEIBHOTO BeIle-
CTBa B OOIIEll ramMme 3arps3HUTENed atMocheps
YPE3BBIYAHO CJIOKHO. DTO 00CTOSTEIBCTBO 3aTPY/I-
HSCT ¥ 0€3 TOro HEMPOCTYIO MPOOJIEMy OIICHKH BO3-
JIEVCTBUS 3arPS3HSIONINX BEIIECTB HA OKPY KAOIIYIO
cpeny.

Bbi60o0w1. 1puBeneHHbIE TAHHBIE TI0 BBIICTICHUIO U
BIIMSTHUIO OTJIENIPHBIX BHIOPOCOB TIOKA3bIBAIOT peallb-
Hoe BozzeiicTere npennpustas (TOL] u Beceit Termio-
SHEPreTHKH) Ha 3KOJIoruto peruoHa. HeobOxommmo
WCCIICIOBAHUE BIMSIHUS Pa3InYHbIX (aKTOpoB pado-

3

1 TOL (Buma TOTUIMBA, HArpy3KH, CTaOMIBHOCTH
paboThI U Ip.) HAa SKOJOTHIO PETHOHA U 3KOHOMHUKY
npousBoacTBa. Ho 3amaya 3KoIOrHS — SKOHOMHKA
BBIBOAUT HMCCJICAOBAHUEC HAa MAKpPOYPOBCHb U MOKET
OBITH peIlIeHa MyTeM OOJBIION U CKOOPIMHUPOBAH-
HOW PabOTHl OOJBIION TPYMIBI HCCeaoBaTene. B
KOHEYHOM CYeTe Takash WHPOpMaIus JOIDKHA OBITH
OTpa’keHa B TEXHUYECKHX KapTax padoThI KOTJIOB.
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PEDEPATHI

Microstructure and Mechanical Properties of Mg-Sn Alloys Synthesized by Disintegrated Melt Deposi-
tion Technique / Jayalakshmi S., Arvind Singh R., Konovalov S., Xizhang Chen, Gupta M. // Bulletin of SibSIU.
—2019.—No. 1 (27). - P. 3.

Light-weight Magnesium (Mg) materials containing tin (Sn) are suitable for applications in aerospace and au-
tomotive sectors due to their better heat resistance. In this paper, the effect of increasing tin (Sn) addition on the
microstructure and mechanical properties of pure magnesium (Mg) is presented. Binary Mg — Sn alloys were pre-
pared by incorporating pure magnesium with 5, 10 and 15 (wt. %) tin and prepared using the Disintegrated Melt
Deposition (DMD) technique, followed by hot extrusion. From microstructural observations, it was seen that when
compared to pure magnesium, the Mg — Sn alloys showed significant grain refinement with the amount of Mg,Sn
eutectic phase increasing with the increase in tin content. The binary alloys showed superior mechanical properties
when compared to pure Mg, with micro-hardness values increasing almost by 200 %. Under tensile loading condi-
tions when compared to pure magnesium, the Mg — Sn alloys showed increase in yield strength by ~80 %, while
their ultimate strength increased by ~60 % with a slight reduction in ductility. Among the alloys developed, the
amount of tin content played a major role in determining their mechanical properties, with the Mg — 5Sn alloy ex-
hibiting the best properties. Table 2. Fig. 3. Ref. 10.

Keywords: light-weight materials; magnesium-tin alloys; processing; microstructure; mechanical properties.

YK 625.143.48

HccnenoBaHue HEMETAUTNYECKUX BKIIIOYCHHM, 00pa3yIONMMXCS TPHU AIIEKTPOKOHTAKTHOW CBApPKE PEIbCOBOM
cranu / [ToneBoit E.B., lllepuenko P.A., KossipeB H.A., Kymes /[.1O., FOnycoB A.M. // Bectaux CubI'1Y. — 2019.
—Ne1(27).-C. 8.

B crathe mpencTaBiicHBI HCCICIOBAHUS HEMETAIUTMYCCKUX BKIIIOUCHHM, MPUCYTCTBYIOIIMX B CBApPHOM CO-
eJIMHECHUH 00PAa3IOB M3 PEILCOBOM CTamu. [IpenosoKUTeILHO OMPEICICHO, YTO MPHYNHON CHUIKEHUS MEXaHUYe-
CKHX CBOMCTB MOJIYUYCHHBIX OOpA3IOB SIBISCTCS HATMYHEC HEMETAJUIMYCCKUX BKJIFOUCHHUH B METajlie CBAPHOIO CO-
enuHeHusl. XMMHUYECKHI COCTaB BKIIFOUEHHH, BBISBICHHBIX 10 MECTY CBAPHOTO IIBA, [MOKA3aJ, YTO OCHOBHBIMHU HX
COCTaBJISIFOLIMMHU SIBIISTIOTCS. OKCHIBI KPEMHHUS, MAPraHia ¥ 4TO 3TH BKJIIOYCHUS XapaKTePHbI MPH 00pa30BaHUH BbI-
COKOTEMIIEPATYPHOU OKAIUHBI. XUMHYECKUN COCTAB HEMETAIIIMYECKOTO BKIIFOUEHHS, BBISIBIICHHOTO B METAIlIC BHE
30HBI [IBa, TUIIMYCH ISl BKIFOYEHHUN, 0OPa3yIONMXCs MPU BBIIIABKE U CBHIECTENILCTBYET O HIJIAKOBOM XapakTepe
ero npoucxoxaenus. M. 3. Tabxn. 1. bubmn. 22.

Kniouegvie cnosa: KOHTaKTHas CTHIKOBAasl CBApKa, JKEIE3HOAOPOKHBIE PEIbChl, HEMETAUTMUECKHE BKIIHOUE-
HUS, CTPYKTYpa MeTaJuIa IIBa.

Investigation of non-metallic inclusions formed during the electric contact welding of rail steel / Polevoy
E.V., Shevchenko R.A., Kozyrev N.A., Kushev D.Yu., Yunusov A.M. // Bulletin of SibSIU. —2019. — No. 1 (27). —
P.8.

The article presents the studies of non-metallic inclusions in the welded joint of rail steel samples. It is pre-
sumably defined that the cause of the decrease in the mechanical properties of the obtained samples is the presence
of non-metallic inclusions in the weld metal. The chemical composition of inclusions identified at the weld zone
showed that their main components are oxides of silicon, manganese and that these inclusions are characteristic for
the formation of high-temperature scale. The chemical composition of non-metallic inclusions found in the metal
outside the weld zone is typical for inclusions formed during smelting and indicates the slag nature of its origin. Fig.
3. Table 1. Ref. 22.

Keywords: resistance butt welding, railway rails, non-metallic inclusions, structure of weld metal.

YIK 621.3.016:621.565

BrusiHEE COOTHOIIEHUS MacC MOJBIKHBIX OalOK W MeTajla Ha BEIMYMHY BOJHOBEIX MPOIECCOB B MHOT'O-
JIBUTATEIILHOM rujipornpuBojae xonommibHiukoB MHII3 / CasenbeB A.H., Kosnos C.B., Bynaros U.A., [Ipoxopenko
O.[. // Bectauk Cuobl'1Y. —2019. — Ne 1 (27). - C. 13.
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B pabote nmpoaHamM3upPOBAaHO BIMSHUE COOTHOLICHHUS Macc METaIa U IOJABIXKHBIX 0aJIOK XOJOIMIBHUKOB
IIPU Pa3HBIX CKOPOCTSAX MX MEPEIBIDKCHNSI Ha BEJIMYMHY BOJHOBBIX IIPOLIECCOB B ruaponpuBoe. Hanbonbiee 3Ha-
YEHHE IABICHUS B THIPONPHUBOJIE MOABIKHBIX O0anok cooTBeTcTBYeT 34 MIla 1 BO3HMKAET IPH OTHOLICHUH MacChI
MeTaJula K Macce MOIBIKHBIX Oanok 1,12 u ckopoctu B3anmoneiictBus macc 0,7 m/c. Ilo BennumHe BOJIHOBOE AaB-
JICHWE 3HAYNTEIBHO MOJKET IPHUBBIIIATH CTATHIECKOE IABICHHE B THAPOIPHUBOAE XOJOAMIGHUKA, a 3HAYUT 00s3a-
TEJNBHO TOJDKHO YYUTHIBATHCA MPHU KOHCTPYHUPOBAHUH IIPUBOOB XonoamwtbankoB MHJI3. Uan. 3. bubm. 12.

Knrouegvle cnosa: BONHOBBIE NPOLIECCHI, THAPOIPUBO XojdoawibHuka MHJI3, noaBmkHble 0aiaKH, BOJHEI
HarpsDKeHUSI.

The influence of the mass ratio of movable beams and metal on the magnitude of wave processes in a multi-
motor hydraulic drive of a continuous casting machine / Savel'ev A.N., Kozlov S.V., Bulatov .A., Prokhorenko
0.D. // Bulletin of SibSIU. —2019. — No. 1 (27). - P. 13.

The influence of the mass ratio of metal and mobile beams of collers at different speeds of their movement
on the magnitude of wave processes in the hydraulic drive is analyzed in the paper. The highest value of pressure in
the hydraulic drive of movable beams corresponds to 34 MPa and occurs when the ratio of the mass of the metal to
the mass of the movable beams is 1.12 and the speed of interaction of the masses 0.7 m/s. The magnitude of the
wave pressure can significantly increase the static pressure in the hydraulic drive of the cooler, and therefore must
necessarily be taken into account when designing the drives of the CCM coolers. Fig. 3. Ref. 12.

Keywords: wave processes, hydraulic actuator of the CCM cooler, moving beams, stress waves.

YK 652.143.48

3aBHCHMOCTh YAETHHOTO 3JIEKTPHUUSCKOTO COMPOTHBIICHIS PEBCOBEIX cTajel oT TeMmepatypsl / KyzHenos
B.A., llleuyenko P.A., [TarpymreB A.O., Ko3siper H.A., YcompueB A.A. // Bectauk Cu6I'IY. —2019. — Ne 1 (27). —
C. 19.

OOocHOBaHa HEOOXOAMMOCTh HCCIIEIOBAHMS yIEIbHOTO AJIEKTPOCONPOTHUBICHHS PEIbCOBOM CTalIM B YCIIO-
BUSIX BBICOKHX TEMIIEPATyp, COOTBETCTBYIOIIMX MPOLIECCY KOHTAKTHOM CTHIKOBOI CBapKH JKEJIE3HOIOPOKHBIX PEllb-
coB. Omucan crnoco0® OIpeneseHus INEKTPOCONPOTHUBICHHS MeTosoM KenbBuUHA. DKCIEPUMEHTAIbHBIM IyTEM
YCTaHOBJIEHA 3aBHCUMOCTH YIEIHHOTO 3JIEKTPOCOTPOTHBIICHUS PelIbcoBOM cTanu J76X®d oT TeMmeparypbl B MH-
tepsajie 200 — 700 °C. Vicionp30BaHUE MOJy4YE€HHON 3aBUCMOCTD ITO3BOJIMT ITPOBOAMUTE PACUET PEKUMOB KOHTAKT-
HOW CTBIKOBOH CBapKH pesbcoB orutaBienueM. M. 1. bubm. 10.

Knroueswvie cnosa: peiibCOBAd CTaJlb, YACIBHOC JJICKTPOCOIIPOTHUBICHUEC, CBAPHOC COCANMHCHUC, KOHTAKTHAA
CTBIKOBAs CBAPKa OIJIaBJICHUCM.

Dependence of electrical resistivity of rail steel on temperature / Kuznetsov V.A., Shevchenko R.A.,
Patrushev A.O., Kozyrev N.A., Usoltsev A.A. // Bulletin of SibSIU. —2019. — No.1 (27). — P. 19.

The necessity of studying the specific electrical resistivity of rail steel at high temperatures, corresponding to
the process of butt welding of rails, is substantiated. The technique for determining the electrical resistance by the
Kelvin method is described. The dependence of the specific electrical resistivity of rail steel E76HF on the tempera-
ture in the range of 200 — 700 °C was established experimentally. Application of the obtained dependence will allow
the calculation of the modes of resistance butt welding of rails to be carried out by reflow. Fig. 1. Ref. 10.

Keywords: rail steel, specific electrical resistivity, welded joint, flash butt welding.

YIIK 504.054

Yder skonoruueckux ¢GaktopoB npu opranmzanuu padoter TOL] / Ctepauros B.B., Murens [1.0., Murens
P.O. // Bectauk Cu6I'1Y. —2019. — Ne 1 (27). — C. 22.

DKOJOrMYECKHE l'[pO6J'[eMI)I qpe3BLmaﬁHo AKTYaJIbHBI KaK JJId OTACIIbHOTO NPEANIPUATHUSA U BCETO IMMPOMBIIII-
JICHHOT'O KOMIIJIEKCA CTPaHbl, TaK W JIA TJIAHETHI. PazButne MIPOMBINUICHHOCTU — PE3YJIbTAT HAYYHO-TEXHUICCKOTO
mnmporpecca u HpOI/I?)BOHCTBeHHOﬁ JACATCIbHOCTHU Jnonef/i. C upyroi/i CTOPOHBI, HPOMBIIIJICHHOCTb — OCHOBHOM noTpe-

OuTENb NPUPOIHBIX PECYPCOB M MOLIHBIA HCTOYHUK 3arpsizHenust. Ta6m. 5. V. 2. buba. 12.

Kniouesvie cnoga: TOL], napHUKOBBIN 3G EKT, BHIOPOCHI, IKOJIOTH, Harpy3Ka.
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Consideration of environmental factors in the organization of the heat and power plant / Sterligov V.V., Mi-
gel D.O., Migel R.O. // Bulletin of SibSIU. —2019. — No. 1 (27). — P. 22.

Environmental problems are very actual for a separate enterprise as well as for the whole industrial complex
of the country, and the planet. The development of the industry is a result of scientific and technical progress and
people’s production activity. On the other side, the industry is the main consumer of natural resources and a power-
ful source of the pollution. Tables 5. Fig. 2. Ref. 12.

Keywords: thermal power station, greenhouse effect, emissions, environment, load.

YIK 622.817.4

Ananu3 croco00B HHTEHCH()UKAIINH Ta30BBIICICHHUS U3 YToNbHBIX TacToB / Jlapua M.K., bubuk M.A., En-
kuna [1.1. // Becthuk Cubl' Y. — 2019. — Ne 1 (27). — C. 27.

CoBpemeHHast H0ObIYA YTIIL MOJ3EMHBIM CIIOCOOOM XapaKTepHu3yeTcs OTpabOTKON Ta30HOCHBIX YTOIBHBIX
IUTACTOB C MPUMEHEHHEM BBICOKOIPOHM3BOAUTEIBHOTO TOPHO-IIAXTHOTO 000pymoBaHus, 3()p(PEeKTHBHOCTH KOTOPOTO
OTPaHUYMBACTCS Ta30BbIM (hakTopom. J[Jis MOBBIICHUST 00BEMOB MOOBIYM yIJIsi U O€30IACHOCTH BEICHHS TOPHBIX
paboT Ha ra30HOCHBIX YrOJBHBIX IUIACTAaX OOJBIIOC 3HAUCHHE MMEET COBEPIICHCTBOBAHUE CHCTEM U CPEJICTB Jera-
3allMM YTOJBHBIX IJacToB. [Ipu MpoeKTHpOBaHUHM HEOOXOAMMO 3HATh TA30HOCHOCTH YTOJBHBIX IJIACTOB, KOTOpas
00yCIIOBIMBACT HHTEHCUBHOCTh MOCTYILICHHS METaHa B TOPHBIC BBIPAOOTKH MPHU OTPAOOTKE YIIICIOPOIHOTO MacCHU-
Ba. AHaIU3 CYIIECTBYIOIINX METOJIOB Jera3alliy yrienopoIHOr0 MacCHBa B 001aCTH U3MEHEHUS CTEICHU MeTad)o-
pu3Ma yriei (tertoBoit V; = 2 + 42 %; cumosoit V, = 2,0 + 17,6 %; BuOpoBoxHOBOU V; > 25 %) mokasan, 410 B
KOMIIJIEKCE OHH TEePEKPHIBAIOT BECh AMAINAa30H M3BECTHHIX 3HAYCHHUN CTENCHH MeTaMopdu3ma yrieit ot 2 mo 42 %.
Tab6xa. 1. buba. 13.

Knroueswie cnosa: yronpHas maxrta, NHTCHCH()UKALUS Ta30BBIICICHHS, aHAJIM3 CIIOCOO0B MOBBIILICHUS ra30-
BBIICJICHHUS, THAPOPA3PhIB IUIACTA, ECTPYKIMSA NPUPOIHOI CHCTEMBI YTojb — ra3, METaH, yroJbHOE BEIECTBO, Me-
TamMop(u3M yrieu.

Analysis of the intensification techniques of gas release from coals / Larin M.K., Bibik M.A., Elkina D.I. //
Bulletin of SibSIU. — 2019. — No. 1 (27). — P. 27.

Modern underground mining of coal is characterized by development of gas-bearing coal seams using high-
performance mining equipment, the effectiveness of which is limited by the gas factor. The improvement of coal
seam drainage systems and facilities is of great importance for the increase of coal production and the safety of min-
ing operations in gas-bearing seams. When designing, it is necessary to use information about the gas bearing capac-
ity, which determines the intensity of methane inflow to mine workings when mining the coal-bearing massif. The
analysis of the existing methods for gas drainage from the coal-bearing massif in regard with the change in the de-
gree of coal mataforism (thermal V, =2 + 42 %; power V, = 2,0 = 17,6 %; vibrowave V, > 25 %) showed that in the
complex they cover the entire range of known values of coal metamorphism degree from 2 to 42 %. Table 1. Ref.
13.

Keywords: coal mine, gas release intensification, analysis of gas release enhancement methods, hydraulic
fracturing, destruction of the natural coal — gas system, methane, coal substance, coal metaphorism.

YK 622.281.424

TexHHKa U TEXHOJOTHsS TOPKPETUPOBAHUS KHCIOTOYIMOPHBIM COCTABOM IPU PEMOHTE MPOMBIILIEHHBIX CO-
OopyKeHHH ¢ arpeccuBHO cpenoii / Bomuenko I'.H., MmxyBaToB A.H., KouetoB A.T'., ®psHoB B.H., YUenmanos O.B.
// Bectauk Cu6I' Y. —2019. — Ne 1 (27). — C. 31.

PaccMOTpeHBI TEXHHWKA M TEXHOJOTHS HaOphI3rOeTOHHPOBaHMS Termiton KHCIOTOYIOPHBIM COCTaBOM IIPH
PEMOHTE NPOMBIIUIEHHBIX COOPYXKEHHUM C arpecCUBHOW cpenoil. JlaHHbI MeTo[ BlepBble B Poccuu mMCnonb3oBaH
JUIsI peMOHTa OOPOBOB JBIMOBBIX TPYO arimohaOpHuKH KUCIOTOYIOPHBIM COCTaBOM Ha OCHOBE JKHUJKOTO CTEKJIa U
OpUTHHAIBHOW TOPKpEeT-ycTaHOBKH Termiton. Um. 6. bub. 8.

Kniwouesvie cnosa: nedopmanusi, paspynieHue, PEMOHT KHCIOTOYHOPHBIM COCTaBOM Ha OCHOBE JKHJIKOTO
CTeKJIa, OCTOHHOE TIOKPBITHE, MOIYCYX0e HAOPBI3rOCTOHUPOBAHUE.
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Technique and technology of gunite coating with an acid-resistant composition during repair of industrial
structures with an aggressive environment / Volchenko G.N., Inzhuvatov A.N., Kochetov A.G., Fryanov V.N.,
Chelpanov O.V. // Bulletin of SibSIU. —2019. — No. 1 (27). —P. 31.

The technique and technology of concrete coating Termiton with an acid-resistant composition during repair
of industrial buildings with an aggressive environment are considered. This technique was used for the first time in
Russia for repairing chimneys flues at the sintering plant with an acid-resistant composition based on liquid glass
and the original gunite installation Termiton. Fig. 6. Ref. 8.

Keywords: deformation, destruction, repair with acid-resistant composition based on liquid glass, concrete
coating, semi-dry concrete coating.

V]IK 629.3

ObocHOBaHHE PKOHOMHYECKIX ACTIEKTOB Pa3BHTHUS 0€3pEIbCOBOTO MEXAaHWYECKOTO OOIIECTBEHHOTO TPaHC-
NOpPTa C JNEKTPHYECKUM IMPUBOAOM IPH HCIONB30BAHUHM TBEPIONOJMMEPHBIX TOIUTMBHBIX dieMeHToB / lllyraes
0.B. // Bectauk Cuol'1Y. —2019. — Ne 1 (27). — C. 36.

PaccmatpuBaeTcst sKkoHOMUUecKas 3(QPEKTUBHOCTh U BO3MOXKHOCTh NMPUMEHEHHS TOIIMBHBIX 3JIEMEHTOB B
0e3pesIbCOBOM MEXaHMYECKOM OOLIECTBEHHOM TPAaHCIOPTE C MIEKTPUUECKUM NpUBOAOM. IIpencTaBieHo cpaBHEHHUE
3aTpaTr Ha OOCIyXKUBaHHE TPOJUICHOYCHOTO, aBTOMOOMIIBHOTO ¥ OOIIECTBEHHOTO 3IEKTPHYECKOTO0 TPAHCIIOPTa Ha
KOJIECHOM XOJly, OCHAIL[EHHOTO TOIIMBHBIMH 3JIEMEHTaMH. BBISBIEH CPOK OKYIaeMOCTH KalMTaJbHBIX BJIOKEHHH,
HEOOXOIMMBIX UL ITepeoOOpyIOBaHUS OTHOW IOIBIDKHONW €IUHHIBI 0e3pesIbCOBOTO HIEKTPHYECKOr0 OOIICCTBEH-
Horo TpaHcmopra. Taom. 3. Wn. 4. bubn. 18.

Knroueswvle cnosa: TonnmBHEIC JJICMCHTHI, 061HeCTBeHHBII>i BHGKTPI/I‘IGCKI/Iﬁ TPAaHCIIOPT, Tponneﬁ6yc.

Substantiation of economic aspects of the development of trackless mechanical public transport with electric
drive when using solid polymer fuel cells / Shugaev O.V. // Bulletin of SibSIU. —2019. — No. 1 (27). — P. 36.

The article considers the economic efficiency and the possibility of using fuel cells in a trackless mechanical
public transport with an electric drive. A comparison of costs for the maintenance of trolleybus, road and public
electric transport on wheels equipped with fuel cells is presented. The payback period of the capital investments
required for the conversion of one mobile unit of trackless electric public transport has been determined. Table 3.
Fig. 4. Ref. 18.

Keywords: fuel cell, public electric transport, trolleybus.

YK 669.715:541.127

Anonnoe moBeznenue cmiasa Al + 2,18 % Fe, nerupoBanHoro crpoHmueM B cpeae aiekrposnta NaCl /
Jxaiinoes Jx.X., ['anues 1.H., Amonos WU.T., SIky6os Y.11I. // Bectauk CubI’'IY. —2019. — Ne 1 (27). — C. 42.

[TpuBeneHs! pe3yabTaThl UCCIIEIOBAHUS aHOTHOTO TIoBeneHus ciuiaBa Al + 2,18 % Fe, neruposannoro 0,005
— 0,5 % (1o macce) crpoHnus, B cpeae anekrponaura NaCl. Mo 3. Tabn. 1. bu6a. 9.

Knroueswte cnosa: cruas Al + 2,18 % Fe, cTpoHIHi, MOTCHINOCTATHYECKUIA METO], KOPPO3Us, aHOTHOE TT0-
BeJICHUE, MUTTHHr000pazoBaHue, 3nekTporuT NaCl.

Anodic behavior of Al + 2,18 % Fe alloy doped with strontium in electrolyte medium NaCl / Dzhayloev
Dzh.Kh., Ganiev .N., Amonov I.T., Yakubov U.Sh. // Bulletin of SibSIU. — 2018. — No. 3 (25). —P. 42.

The research results of anode behavior of Al+2.18% Fe alloy doped with 0.005 — 0.5 wt.% strontium in the
medium of the electrolyte NaCl are provided. Fig. 3. Table 1. Ref. 9.

Keywords: Al + 2.18% Fe alloy, strontium, potentiostatic method, corrosion, anodic behavior, pitting, elec-
trolyte NaCl.
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VIIK 691.6:72

Crexno B crpoutensctBe u apxurekrype / Ocumos F0.K., Marexuna O.B. // Bectaux Cu6I'1Y. —2019. — Ne
1(27).-C.47.

PaccMOTpeHBI BO3MOKHOCTH HCIIONB30BAaHHS CTPOUTEIBHOIO CTEKJIA C Y4E€TOM €r0o CBOWCTB M BIHMSHHUS Ha
BHYTPEHHIOIO cpey 3aanus. buom. 5.

Knrwuesote cnosa: CTCKJIO, ApXUTCKTYpa, CTPOUTEILCTBO.

Glass in construction and architecture / Osipov Y.K., Matekhina O.V. // Bulletin of SibSIU. — 2019. — No. 1
(27).—P. 47.

The possibilities of application of structural glass, in view of its properties and effects on internal environ-
ment of a building, are considered. Ref. 5.

Keywords: glass, architecture, construction.

VIK 624.05

Ananu3 omuOOK, NOMYIIEHHBIX HPU BO3BEACHHH KHUPIUYHOTO JOMa XO3SHCTBEHHBIM CIIOCOOOM / AJelInH
J.H., Anemuna E.A., bamenko H.H., ITorosa E.1. // Bectauk Cuol' Y. —2019. — Ne 1 (27). — C. 51.

[TpuBeneHsl XxapakTepHbIe NEPEKTHI M MOBPEXKACHHUS CTPOUTEIBHBIX KOHCTPYKIMH, KOTOPbIE BOSHUKAIOT Ha
CTaJM{ BO3BEICHHUS MHOTOATAXKHOTO KHPIIMYHOTO JIOMa, TIOCTPOCHHOTO XO3SHCTBEHHBIM CIIOCOOOM C NPHUBJICYECHH-
€M HEeKBATH(HUINPOBAHHBIX criennanucToB. [IpoaHanu3npoBaHbl IPUYHUHEI BOSHUKHOBEHHUS Ie()EKTOB U MOBPEKIC-
Hui. [IpeanoxeHsl Mepsl 10 YCTPaHEHHIO OCHOBHOW OIIMOKH, TOMYIICHHON NPH BO3BEACHUH 31aHHS, — 00yCTpO-
CTBO OTCYTCTBYIOIINX Je(OpMAIMOHHEIX mBOB. V. 4. bub. 5.

Kniouesvie cnosa: xupnuiHbIid 10M, Ne(eKTh, MOBPEXKACHUSI CTPOUTENLHBIX KOHCTPYKIUH, X035CTBEHHBIN
€noco0, 1epopMaIMOHHBII LIOB, KUPIIMYHAs KJ1aJKa, TPELIHHBI, TPOCEeJaHNue TPYHTA, MPOIKI KUPITUYHOMN KIIaIKu.

Analysis of mistakes made in the construction of a brick house without contractors / Aleshin D.N., Aleshina
E.A., Baschenko N.N., Popova E.I. // Bulletin of SibSIU. — 2019. — No. 1 (27). —P. 51.

The characteristic defects and damages of the building structures are described that arise at the stage of the
construction of a multi-storey brick house, constructed without contractors with the involvement of unqualified pro-
fessionals. The causes of defects and damages are analyzed. Measures to eliminate the main mistake made during
the construction of the building are proposed, which is the arrangement of the missing expansion joints. Fig. 4. Ref.
5.

Keywords: brick house, defects, damage of building structures, construction without contractors, expansion
joint, brickwork, cracks, subsidence of soil, saw cutting through brickwork.

VK 378.147:744

OpraHu3anus 3aHITUN 110 HHXCHEPHOH rpaduke ¢ UCHOIb30BAHUEM METOJIOB MHTCPAKTHBHOTO OOYYCHUS /
[etposa B.A. // Bectauk Cu6bI'1Y. —2019. — Ne 1 (27). — C. 54.

[TpuBeneHb! BO3MOKHBIE BAPHUAHTHI NIPOBEICHNS 3aHATHH 110 WHXXEHEPHOW rpaduKe ¢ NPUMEHEHHEM METO-
JIOB MHTEpAaKTUBHOTO 00yueHus. Ha MpakTH9ecKHX 3aHATHAX 110 MAITHHOCTPOUTEIHFHOMY YEPUEHHUIO HCIIOJIE30BA-
Csl CHHTETHYECKUH (aKTHBHBIN) METOJ], TI0 HAYePTATEIIbHOW T€OMETPUH — aNTOPUTMUYECKNH (MHTEPaKTUBHBIN), MO
KOMIBIOTEPHOH TpaduKe — METO] HHTEPAKTUBHOTO OOYYEHUS BBICIIETO YPOBHS — MYJIbTUMEIUITHEIA. Pa3paboTansr
1 TIPOMJUTIOCTPUPOBAHBI 3Tallbl IPOBEICHHUS KaX10ro Buaa 3auatus. Wi 3. bubm. 4.

Knioueevie cnosa: nHTEpaKTUBHOCTh, KOMIETEHIUS, y4eOHO-MH(GOPMAIIOHHAS Cpe/la, CHHTETHUECKHN Me-
TOJI, AITOPUTMUYECKUH METO, MYJIbTUMEIUHHBIA METOA, MH)KEHEpHas rpaduka, mpodieMHoe 3aJaHue, pacyeTHO-
rpaduyeckas padota, AucKyccus, pediexcus, noprdoiro, 3pPpeKTHBHOCTS.

Organization of studies in engineering graphics using the methods of interactive learning / Petrova V.A. //
Bulletin of SibSIU. —2019. — No. 1 (27). — P. 54.
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The possible options for conducting classes in engineering graphics using interactive learning methods are
given. During practical classes in mechanical drawing, a synthetic (active) method was used; an algorithmic (inter-
active) method was used in descriptive geometry; a high-level interactive learning method — multimedia was used in
computer graphics. The stages of each type of training were developed and illustrated. Fig. 3. Ref. 4.

Keywords: interactivity, competence, educational and information environment, synthetic method, algorith-
mic method, multimedia method, engineering graphics, the problem assignment, calculation-graphic work, discus-
sion, reflection, portfolio efficiency.

YIK 622:681.3.07

OmnbIT NpUMEHEHUsI 00YyYalOIIe-TeCTUPYIOIIEH MPOrpaMMBbl IO JUCHUIIIHHE « T€XHOJIOTUS OTPA0OTKH MOJIO-
rux miactoBy / JJompaueB A.H., Pu6 C.B. // Bectauk Cu6I'1Y. —2019. —Ne 1 (27). — C. 62.

B crarbe BBHIMOJHEH CPaBHUTEIBHBIN aHAIM3 PE3YIBTATOB MCIIOIB30BAHUS TPAIUIIMOHHBIX TECTOB U KOMITh-
FOTEPHOM JTabOpaTOPHOM pabOThI TIPH MPOBEACHUH MIPOMEKYTOUHOMN aTTECTAIIMH TI0 JUCIIUIUIAHE «TeXHOJIOTHS OT-
pabOTKH MOJIOTHX IJIaCTOBY». 110 pe3ynbTaraM BBIMOJHEHHOTO aHANN3a MPEIOKEHBI HATPABICHUS JabHENIIETO
pasBUTHS 00Y4AIOIIE-TECTUPYIONIEH MPOrPaMMBbl U3yUYEHUS! CIIEIHATbHBIX JUCHUIUINH Ha Kad)eape TeOTEXHOIOTHH.
Wn. 1. Ta6n. 2. bu6m. 10.

Kniouesvte cnoea: TopHOE eN0, TECTHPOBAHHE, KOMITbIOTEpHas JaboparopHas paborta, oOyuarorie-
TECTUPYIOLIAst IPOrpaMMa, CPABHUTEINIBHBINH aHAaJIN3, HTOTOBAs ATTECTAIMS, CTATUCTUICCKUE TOKA3ATEIH.

Experience in the use of training and testing programs for the course “Technology of working flat seams” /
Domrachev A.N., Rib S.V. // Bulletin of SibSIU. —2019. — No. 1 (27). — P. 62.

In this article, a comparative analysis of the results of the use of traditional tests and computer laboratory
work during the end-of-course assessment in the discipline “Technology of working flat beds” was performed. Ac-
cording to the results of the analysis, the directions for the further development of the training and testing program
were proposed which can be used for teaching special disciplines at the Department of Geotechnology. Fig. 1. Table
2. Ref. 10.

Keywords: mining, testing, computer laboratory work, training and testing program, comparative analysis,
end-of-course assessment, statistical indicators.
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K CBEAEHHUIO ABTOPOB

B xypnane «BectHuk Cubupckoro rocynap-
CTBEHHOT'O WHJyCTPUAJILHOTO YHHBEPCUTETa» ITyOiu-
KYIOTCSl OpPUTMHAIIbHBIE, paHee He MyOIMKOBaBIINECS
CTaThH, COJEpIKAaIe HamOOJee CYIIECTBECHHBIE pe-
3yNIbTaThl HAYYHO-TEXHHYECKHUX 3KCIIEPUMEHTAIBHBIX
HCCIICIOBAaHMN, a TakXKe HTOTH PadoOT MPoOIEeMHOTO
XapakTepa Mo CJICAYIONIM HaIlPaBICHHUSM:!
Meramtyprus 1 MaTepHaIoBEICHHE.

T'opHOE n€710 ¥ TE0TEXHONOTHH.
MaumHOCTpOeHHE U TPAHCHIOPT.

DHepreTuka 1 AJIEKTPOTEXHOIOTHH.

XUMHS 1 XUMHYECKHE TEXHOJIOTHH.

ApPXHUTEKTYpa M CTPOUTEILCTBO.

ABTomaru3anys 1 "HQOPMalMOHHbIE TEXHOJIOTHH.
OKOJIOTHA ¥ PalMOHATIBHOE TIPHPOIOTIONIE30BAHHE.
DOKOHOMHKA U yIIPaBJICHHE.

OO0pazoBaHue U eAaroruKa.

I'ymaHuTapHBIC HAYKH.

CounanbHble HAYKH.

OTKIHKH, perieH3nn, ouorpadun.

K pykomnucu cienyer MpuIOKUTh PEKOMEHAALUIO
COOTBETCTBYIOIIEH Kadeaphl BEICIIEro y4eOHOro 3aBe-
JICHUSI 1 9KCIIEPTHOE 3aKITI0YEHHE.

Kpome Toro, HE0OXOAMMO pa3pelIeHHe pPeKTopa
WIN TPOPEKTOpa BBICIIEr0 yueOHOro 3aBeleHus (s
HEY4eOHOr0 TPEINpUsITUS — PYKOBOJHUTENS HIH €ro
3aMECTHUTEINs) Ha OMyOJMKOBaHUE PE3yIbTAaTOB padoT,
BBINIOJTHEHHBIX B JAHHOM BY3€ (TIPEIIPHUATHH).

B penaknuto cieqyeT HalpasisITh ABa IK3EMIUIAPA
TEKCTa CTaThM Ha OyMa)kHOM HOCHTENIe, a TaKXe Ha
JIEKTPOHHOM. [yl yCKOpeHMsl mporecca peneH3upo-
BAaHUS CTaTECHl 3JIEKTPOHHBII BapUaHT CTaTbU U CKAaH-
KOIIMU CONPOBOJUTENBHBIX JIOKYMEHTOB PEKOMEH/1yeT-
Csl HaIpaBlATh 10 3JEKTPOHHOW modyre Ha e-mail:
vestnicsibgiu@sibsiu.ru.

Tabnuupl, 6ubnnorpadguyeckuii CHUCOK U MOJApHU-
CYHOYHBIW TEKCT CJIEelyeT MPEJCTABISATh Ha OTAEIBHBIX
cTpaHuIax. B pykomnucn HeoOX0ANMO caenaTh CChIIIKU
Ha TaONWIpBI, PUCYHKH M JINTEPATYypHBIE HCTOYHUKH,
TIPUBEJICHHBIE B CTAThE.

WinmrocTpaniuy Hy>KHO TPECTaBIATh OTJAEIBHO OT
TekcTa Ha Hocutene uH(opmanuu. IlosicHUTENBHBIE
HaJINMCH B MJUTIOCTPALUSIX JIOJDKHBI OBITH BBITIOJIHEHBI
mpudTom Times New Roman Italic (rpegeckne OykBbI
— mpudrom Symbol Regular) pasmepom 9. ToHOBEIE
n300pakeHHsi, pa3Mep KOTOPBIX HE JOJDKEH MpEBBI-
math 75x75 MM (dotorpaduu u apyrue n300pakeHus,
coJepKalllie OTTeHKH YEPHOro I[BeTa), CJeayeT
HaTpaBJIATh B BHAE PACTPOBBIX rpadudeckux ¢ailon
(dopmaros *.bmp, *.jpg, *.gif,*.tif) B uBeToBOH mKaNTE
«OTTEHKH ceporo» c paspemieHueM He meHee 300 dpi
(trouek Ha mroiim). llTpuxosble pucyHku (Tpaduky,
OJIOK-CXEMBI U T.J.) CIIEAYeT MPEACTABIATh B «YEPHO-
Oenoii» mxane ¢ paspemenueM He menee 600 dpi. Ha
rpadukax He HY>XHO HAHOCHTb JINHUU CETKH, & JKCIIe-
pUMEHTAIbHBIE WJIM pacueTHbIe TOYKU (Mapkephl) 0e3
KpaiiHell HEO0OXOIMMOCTH HE «3aJHBaThy UYCPHBIM.
[IITpuxoBEIE PUCYHKH, CO3AAaHHBIE HMPHU MOMOIIM pac-
pocTpaHeHHbIX nporpamm MS Excel, MS Visio u ap.,
ClIeAyeT MPEACTABIATh B (popMaTe MCXOJHOTO MPHIIO-
wenus (*.xls, *.vsd u np.). Ha obpaTHO#1 cTopoHe pu-
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CYHKa JOJDKHBI CTOSITH TOPSAKOBBIA HOMEp, COOTBET-
CTBYIOLIMH HOMEpPY PUCYHKa B TEKCTe, (haMUIINHU aBTO-
POB, Ha3BaHHUE CTAThHU.

@opmynel  BomchBaroTcs  4deTko.  Lpudrosoe
odopmieHre (U3NIECKUX BEIMYWH CIEeAyIoIee: Jia-
TUHCKHE OYKBBI — B CBETIIOM KypCHBHOM HadepTaHHH,
PYCCKHE U I'pEUecKHe — B CBETIIOM mpsiMoM. Umcna u
€IMHAIBI U3MEPEHUsI — B CBETJIOM MPSMOM HadepTa-
Hun. Oco0oe BHHMaHHE CileqyeT OOpaTHTh Ha Ipa-
BIWJIBHOE M300pakKeHHE WHJAEKCOB M IIOKa3aTelsiei cre-
nenedl. Ecan GopMynsl HaOMparOTCS ¢ MOMOILIBIO pe-
nakropoB ¢opmyn Equatn wmm Math Type, cienuts,
4yT00BI MaciiTad ¢hopmyn 6s1 100 %. Macmirad ycra-
HaBJIMBAETCS B AMAIOTOBOM OKHE «DopmaTr o0beKTay.
B penakrope ¢dopMyn mis JaTHHCKAX W TPEUECKHUX
OyKB  HCIOJNIB30BaTh  CTHIb  «MaremMaTHIecKHuii»
(«Mathy), mna pycckux — ctunb «Teker» («Text»).
Pasmep 3amaercs ctminem «OObraHBINY («Fully), mms
cTereHe n mHAekcoB — «KpymHed nHAeke / Menkuit
nHAeke» («Subscript / Sub-Subscript»). Hegonmyctumo
UCTIONb30BaTh CTHIIB «Jlpyroit» («Othery).

Heo0xonnmo n3beraTh MOBTOPEHHs OJHUX M TEX
)K€ IaHHBIX B Ta0imuLax, rpadukax ¥ TEKCTE CTaThH.
OOBbeM cTaThH He JOJDKEH IMmpeBbimath 8 — 10 crpanuly
TEKCTa, HameyaTaHHoro mpudrom 14 dvepes monropa
HHTEpBaJIa, U TPEX PUCYHKOB.

Pykonmce nomkHa OBITH THIATENHLHO BBIBEPEHA,
MIOJTIACaHa aBTOPOM (IIPH HAIWYHU HECKOJBKHX aBTO-
POB, YHCIIO KOTOPBIX HE JOJDKHO HPEBHINATH IISTH, —
BCEMHM aBTOPaMH); B KOHIIE PYKOIIMCH YKa3bIBAIOT I10JI-
HOE Ha3BaHME BBICIIETO y4eOHOro 3aBeleHMs (Ipea-
npusitusi) U Kadeapbl, IaTy OTHPaBKH PYKOIMCH, a
TaKk)Ke TOJHBIe CBelleHUs o0 Kaxaom astope (D.U.O.,
MeCcTO paboThl, JOJDKHOCTh, Y4EHas! CTEIeHb, 3BAHUE,
CITy>K€OHBIH M JJOMAIIIHUI afpeca ¢ OYTOBBIMH HHICK-
camu, Tenedon u E-mail). HeoOxoaumo ykaszath, ¢ KeM
BECTH MEPEIHCKY.

[Mutupyemyio B craTbe JHMTEpaTypy cienyeT na-
BaTh HE B BHJE ITOJCTPOYHBIX CHOCOK, a OOIIMM CITHC-
KOM B TIOpSI/IKE YIIOMUHAHUS B CTaThe ¢ 0003HAUECHHEM
CCBUIKH B TEKCTE MOPSIIKOBOH 1T (POIi.

[lepeuenp nuTEpaTypHBIX MCTOYHHUKOB PEKOMEH-
nyercst He Menee 10. bubmmorpaduueckuii cnmcox
opopmisitoT B coorBerctBuu ¢ 'OCT 7.2 — 2003: a)
JUIsl KHAT — (DaMUJIMKM ¥ MHHUIKAIBl aBTOPOB, MOJTHOE
Ha3BaHHE KHWTH, HOMEpP TOMa, MECTO W3JaHHs, W37a-
TEJICTBO W TOJ M3JIaHUsL, 001IIee KOJTMYECTBO CTPAHUII,
0) Ans KypHAJIbHBIX CTaTe — (GaMUIMK W MHUIAAIBI
aBTOPOB, ITOJIHOE Ha3BaHME )KypHaJIa, HA3BaHHUE CTAThH,
T'OJl U3/1aHMs, HOMEP TOMa, HOMEP BBIIIYCKa, CTPaHUIIbI,
3aHATBIE CTAaThe; B) I craTeld M3 cOOpHHUKOB — (a-
MWJINM ¥ WHULOWAIBl aBTOPOB, HA3BaHWE COOPHUKa,
Ha3BaHUE CTAThH, MECTO M3JaHUs, U3/1aTEIbCTBO, I'OJ
W3JaHUsL, KOMY INPHHAIIEKHUT, HOMEpP WIH BBIITYCK,
CTPAHMIIBI, 3aHATHIE CTATHEH.

WnoctpanHsle GpaMunuy ¥ TEPMHUHBI CIEAyeT na-
BaThb B TEKCTE B PYCCKOW TPaHCKPUIIUH, B OWUOJIMO-
rpaduueckoM crmcke (aMHUIMM aBTOPOB, TIOJTHOE
Ha3BaHWE KHUT U JKypHAJIOB NPHUBOISAT B OPUTMHAIb-
HOW TPAHCKPHUIIIIUHU.



Bectank CHOMPCKOro rocyaapcTBEHHOTO HHAYCTpUaibHOTO yHUBepeuteTa Ne 1 (27), 2019

Cchulkn Ha HeoNyOJIMKOBaHHBIE PAabOTHI HE J0-
ITyCKaroTCS.

K craTtbe JOIKHBEI OBITH NPHUIIOXKEHBI AHHOTAIHS B
IIBYX SK3eMIUIIpaXx 00beMOM He MeHee 1/2 cTpaHuIIBI
TEKCTa, HalledaTaHHOTO ImpudToM 14 wepe3 moaropa
MHTEpPBaa, a TAKXKE KIIOYEBbIE CIIOBA.

B koHIe cTaThM HEOOXOAMMO NPUBECTH Ha aH-
[JIMACKOM si3bIke: Ha3BaHue craThu, ®UO aBTOpPOB,
MECTO UX pabOThl, aHHOTAIMIO U KITIOUEBBIE CIIOBA.

Kparkue cooOmieHus NOKHBI MMETh CaMOCTOSI-
TEJIbHOE Hay4yHOe 3HAYCHHE M XapaKTepU30BaThCs HO-
BU3HOH M OPUTMHAIBHOCTHI0. OHM NpeHa3HAYEHBI IS
myONMUKaui B OCHOBHOM aCIHPAHTCKUX padot. O6seM
KpaTKuX COOOIIEHWH HE JOJDKEH MPEBBIMATh JBYX
CTpaHHI] TEeKCTa, Hale4aTaHHOTO HmpudpToM 14 dgepes
MONITOPa WHTEPBAJa, BKIFOYAsl TaONHIBI U OuOmmorpa-
¢muecknit cmcok. ITo 3aronoBkoM B CKOOKax ciemy-
€T yKa3aTh, 4TO 3TO KpaTkoe coodmenue. Jlomyckaercs
BKJIFOUCHHE B KpaTKoe COOOIIEHHE OIHOTO HECJI0KHO-
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IO PHCYHKa, B 3TOM CiIydae TEKCT IOJDKCH OBITh
yMmeHbIneH. [IpuBOANTE B OAHOM COOOICHWH OIHO-
BPEMEHHO TaONHUITy ¥ PUCYHOK HE PEKOMEHyeTCH.

KonmmuecTBO aBTOPOB B KpPaTkoM COOOILICHUH
JOJDKHO OBITH He Ooiee Tpex. TpeboBanms Kk odopmite-
HUIO pyKOTHCeH M HEOOXOOUMOH JOKyMEHTAIlUH Te
XK€, YTO K O()OPMIICHHIO CTATEH.

Koppekrypbl crareii aBropamM, Kak NpaBWiIO, He
MOCBUIAIOT.

B cmywae Bo3BpalieHHs cTaTbu aBTOpY Uil UC-
npaBieHus (WM MPH COKPALCHUM) JaTON NpencTaB-
JICHUSI CYMTAeTCsl JEHb IOJYYEeHHUs OKOHYATEIbHOTO
TEKCTa.

CraTpy, NOCTYMAIOIINE B PEJAKIUIO, MPOXOIST
TJIACHYIO PELCH3HIO.

Cratpu xypHaia wuHAekcupytorcs B PUHI[ u
mpencraBieHsl Ha caiite Cuol'MY (www.sibsiu.ru) B
pasmene «Hayka u wnHOBammm» (Ilepuommueckue
HayuHble n3nanus (OKypran «Bectauk Cubl Y »).
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