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AKTyanbHOCTD K16ep6e30ImacHOCTI Ha >KeTe3HOZOP0XKHOM
TPaHCIOpTe
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YKETOPOACKast VL., 27, cTp. 1, Tem.: +7 (499) 262-53-79, e-mail:
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AHHoOTanus: B crarbe paccMoTpeHa KpaTKasi HCTOPUU U faHa
XapaKTEePUCTHUKA COCTOSHIS KubepOe3somacHOCTH XKe/le3HOO-
poxxHoro TpaHcnopra Poccuiickoit ®epepaunu. Paccmarpu-
BAIOTCS 0COOEHHOCTY Knbep6e30macHOCTY MHPPACTPYKTYpPhI
KeJIe3HBIX JOPOT U HPUBeIeHbI [IePCIeKTUBHbIE IUTAHBI paboT
neHTpa kubepbesonacHoctt OAO «HUMAC».

KrroueBble cmoBa: kubepbesomacHOCTh (KubepsaliniieH-
HOCTb), IIPOTPAMMHO-YIIPaBjisieMble CUCTEMbl ¥ KOMIUIEKCHI,
ACY TII, MIICY, xakepsl, IpOrpaMMHO-aNIapaTHbIe 3aK/Iaj-
K1, Ljeniu Kubeparak Ha )KeJIe3HOLOPOXXHOM TPAHCIIOPTE, 0CO-
OeHHOCTU K16ep6e30macHOCTI JKeNIe3HOJOPOXKHBIX 00'beKTOB,

HanpaB/IEHNA NIEPCIIEKTMBHBIX pa60T.

MOHNTOPHHT CUTYalMy B IPOMBINITIEHHOCTY HA OCHOBAaHUN
uHpaekcos VIITEM: I xkBapran 2015 roga

Hurmarynua Mancyp Pancosny, skcnepr-anamntux [lemap-
taMeHTa nccnegoannit TOK VIHcTUTyTa IpO6/IEeM ecTecTBeH-
HbIx Mmonomonuit (VITIEM)

KonrakrHasa madopmammsa: Poccus, 123104, . Mocksa, yiL.
M. BbpouHas, . 2/7, ctp.1l, Ten.: +7 (495) 690-14-26, e-mail:
mn@ipem.ru

AnHoTanusa: B cratbe npuBesieH 0630p TeKylell CUTyaluy B
NpoMbllIeHHOCTH 1o utory II xBaprana 2015 rofa Ha ocHO-
BaHMU MHIEKCOB, paspaboranHbix VIIIEM. [lanbl OCHOBHbIE
pe3y/IbTaThl pacyeTa MHIEKCOB CO CHATHEM CE30HHOTO (ak-
TOpa, a TAKXe B paspese OTPacineBbIX Ipymil. IIpencrasien
OZPOGHBINT aHAMN3 CUCTEMOOOPAsYIIUX OTpaciell MIpo-
MbllZIeHHOCT Poccum, B TOM 4mcIe TONIMBHO-3HEPreTH-
9eCKOTo KOMIUIEKCa. BBIABIeHbI OCHOBHBIE (DAaKTOPBI, OKa-
3bIBAOIJE IO3UTUBHOE 1 HETAaTUBHOE BIIMsAHME HAa Pa3BUTHE
NpoMbIIIeHHOCT B 2015 rogy.

KnroueBbie cmoBa: IIPOMBIIIJIEHHOCTD, HU3KOTEXHOTIOTMIHbIE
OTpaciy, CpeNHETEXHONIOIMYIHbIE OTPAC/IN, BbBICOKOTEXHOJIO-
TUYHbIE OTpaCin, ,[[06bI‘Ia, VIHBECTNIVN B OCHOBHOI KaIlluTars,
TOHHI/IBHO-C—)HGPI‘CTI/I‘{CCKI/H‘/’I KOMIIZIEKC, IIOTPy3Ka IIPOMbBIII-
JIEHHBIX TOBAPOB.

AHamu3 ycmoBuii paGoThl TBEPHOCIUIABHOTO MHCTPYMEHTa B
TAKENbIX YCTOBUAX 00pabOTKI KOTMECHBIX CTaneit

BopobbeB Anexcanpp AndeeBud, K.T.H., JOLEHT Kadenpbl
«Texnonornsa merannos» ®I'bOY BIIO IIT'YIIC
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Topicality of cybersecurity on railway transport
Boris Makarov, Dr.-Eng., Head of the Cybersecurity center,
NIIAS JSC

Contact information: 27, bldg. 1, Nizhegorodskaya str,
Moscow, Russia, 109029, tel.: +7 (499) 262-53-79, e-mail:
b.makarov@vniias.ru

Abstract: The article provides a brief history and the state-of-
the-art of cybersecurity of railway transport of the Russian Fed-
eration. The paper considers the aspects of the cybersecurity of
railway infrastructure as well as a plan of prospective activities
of JSC NIIAS Center of Cybersecurity.

Keywords: cybersecurity, software-controlled systems and
complexes, automated control system for technological pro-
cesses (ACS TP), microprocessor control system (MPCS),
hackers, software and hardware bugs, targets of cyber attacks
on railway transport, cybersecurity aspects of railway facilities,
directions of prospective works.

Using IPEM indices to monitor Russian industry develop-
ment in the first quarter of 2015

Mansur Nigmatulin, Analyst of Energy Sector Research Divi-
sion, Institute of Natural Monopolies Research (IPEM)

Contact information: 2/7 bldg. 1, Malaya Bronnaya str,
Moscow, Russia, 123104, tel.: +7 (495) 690 14 26, e-mail:
mn@ipem.ru

Abstract: The article provides an overview of the current situ-
ation of the Russian industry in the II quarter 2015 on the basis
of indices developed by IPEM. The main results of indices cal-
culation (taking the seasonal component into consideration)
are presented in industry groups’ breakdown. A detailed ana-
lysis of the Russian basic industries, including fuel and energy
complex is submitted. Identified main factors that have a pos-
itive and a negative impact on industrial development in the
reporting period.

Keywords: industry, low-tech industry, med-tech industry,
high-tech industry, production, fixed capital investment, fuel
and energy complex, loading industrial product.

Analysis of operating conditions of the carbide tool under
hard wheel steel processing conditions

Alexsander Vorobyev, Associate professor of Metal technology de-
partment Petersburg State Transport University
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vorobev_alex@mail.ru

AnHoTanus: B cratbe paccMOTpeHbI BOIIPOCHI TOKapHOI 06pa-
60TKM ITPOGNIIA TOBEPXHOCTU KaTaHMSA XKee3HOTOPOXKHOTO KO-
71eca, IIpeficTaB/IeHa MOfIe/b, IO3BOJLAONIAS YIeCTb B3alIMOCBA3Db
YC/IOBUIT TEPMOMEXaHIYIECKOTO HArpy)KeHus, feopMauuyu u
M3HAIIMBAHUA PEXYIIEro ye3BuA MHCTpyMeHTa. OmperieneHbl
OIITVIMAJIbHBIE PEXKVMBI PE3aHNA VM TeOMETpPUs TBEePAOCIUIABHBIX
IUTACTYH, UCIIONb3YeMBbIX JUL TOKapHOI 06paboTKM KoJlec.

KroueBble croBa: Komeco, CTajb, U3HOC, MHCTPYMEHT, TeMIIe-
patypa, peMOHT.

O pesynpTaTax CpaBHUTEIbHBIX MCIBITAHUII TENTOBO30B
TOM14 1 TOM18B. Ananus noBpeKeHNii y3/10B CUTIOBOTO
o6opynroBaHusa

Cupotenko Mropp BacumbeBud, K.T.H., CTapIiMii Hay4IHBIN
COTPYAHMK OTHeneHusa «TAToBbIil mogBIOKHOI cocTaB» OAO
«BHUVIKT»
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260-41-32, e-mail: sirotenko.igor@vniizht.ru

AHHoOTanuA: BBHIONTHeH aHa/IM3 Ba)KHENIIUX pe3yIbTaToB
CPaBHMUTE/IbHBIX VICIIBITAHUII HOBBIX MaHEBPOBBIX TEIIOBO3BI
nByxpausenpbHoro TOM14 n xonTponbHOro TOM7A, TOM18B
¢ nuseneM ¢upmbl Wartsila 1 xortpompabix TOMI8IIM ka-
CalOIIMXCsl 6€30TKASHOCTY M HOJITOBEYHOCTH Y3/IOB CUIOBOTO
060py[OBaHNS — [U3ETIS I €T0 CUCTEM, 9/IeKTPOIIepeadIL.

KnroueBbie cmoBa: TemioBO3 MaHeBpOBbHH/I, ON3€/b, CUIIOBOEC
060py;[013aH1/[e, TIOBPEXIEHNA, pacXobl, IIPOCTON, 3HAYVIMOCTbD.

ABTOMAaTMYECKOE METPO: XapaKTEPUCTUKM J MEPCHEeKTIBBI
Cypukosa Onbra JIMUTpreBHa, AUPEKTOp MO paboTe ¢ KiIove-
BbIMI 3aKazurkamu, Alstom Tpaucmopr Poccnst n CHI
ComnnkoB Anekceit BayecmaBoBud, JUpeKTOp 110 pa3BUTHIO
6usneca CLIB, Alstom Tpaucnopt Poccust u CHT
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Andrey Krutko, Associate professor of Mechanical and materi-
als engineering department Omsk State Technical University
Valerii Kushner, Professor of Mechanical and materials engi-
neering department Omsk State Technical University

Alexey Krutko, Student of MVM-514 group MVM - 514 Omsk
State Technical University

Contact information:Moskovsky proezd, 9, Saint Petersburg,
Russia, 190031, tel. +7 (812) 457-83-92, e-mail: vorobev_alex@
mail.ru

Abstract: The article describes issues of turning of the rolling
surface’s profile of the railway wheel, . It presents the model
which allows considering interrelation of conditions of ther-
momechanical loading, deformation and wear of cutting tool
edge. The work defines the optimum modes of cutting and ge-
ometry of the hard-alloy plates used for turning of wheels.

Keywords: wheel, steel, wear, tool, temperature, repair.

TEM14
Analysis of

Results of Comparative Tests of and
TEM18W Shunting Diesel Locomotives.
damages to the power equipment units

Igor Sirotenko, candidate of technical sciences, senior research
fellow of the Traction rolling stock department, JSC Railway
Research Institute of Russian Railway JSC (VNIIZHT)

Georgyi Gogrichiani, doctor of technical sciences, head of the

research and consulting centre, VNIIZHT JSC

Contact information:10, 3-d Mytishcinskaya str., Moscow,
Russia, 107996, tel.: +7 (495) 602-84-41, +7 (499) 260-41-32,
e-mail: sirotenko.igor@vniizht.ru

Abstract: The article provides an analysis of the most significant
results of comparative tests of new TEM7A, Tem18V with
Wartsila diesel and TEM 18DM shunting two-diesel locomotives
concerning faultlessness and durability of power equipment
units — diesel and its systems, power transmission.

Keywords: shunting locomotive, diesel, power equipment,
damages, expenses, downtimes, significance.

Automatic metro: characteristics and prospects

Olga Surikova, Key Account Director, Alstom Transport Russia
& CIS

Alexey Soshnikov, Signalling Systems Business Development
Manager, Alstom Transport Russia & CIS
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Muno dennc CepreeBud, MeHeKep O PasBUTHUIO OM3Heca B
0071acTI TOPOACKOro TpaHcmopTa, Alstom Tpancnopr Poccus
u CHT

KonraktHass muHdopmamusa: 115093, Poccms, r. Mocksa,
yn. Munox, x. 9/26, ctp. 3, Ten.: +7 (495) 231-29-49, e-mail:
ekaterina.dobrogorskaya@crn.alstom.com

Annoramya: B cratbe OIMMCaHBI IPUMHUMIBI PabOTBI aBTO-
MaTU4YecKOro MeTPOIO/NNMTEHa, CPAaBHUBAIOTCA €rO IApaMeTpbl
C METPONONTEHOM, YIPaB/IsA€EMbIM BPYYIHYIO. B YaCTHOCTH, IIO-
npobHo ormcana TexHonormsa CBTC (crcrema TeneKOMMYHMKa-
LIVIOHHOTO YIIPABJICHVA >Ke/Ie3HOOPO>KHBIM TpaHcropToM). OHa
0becreurBaeT BLICOKYIO CKOPOCTD IIepeiadil JAHHBIX MEK/Y T10e3-
JIOM 11 060PYZIOBaHIEM ITyTeli C IIe/IbIO YIIPAB/ICHN IBVDKEHMEM I
KOHTPO/IA MHPPACTPYKTypbl. KpoMe Toro, aBTOpamMyt IpUBOAATCA
TIPMIMEPDI U3 VICTOPUN pa3BUTIA aBTOMATNYECKOIO METPO B MIIpeE
11 aHA/IM3VIPYIOTCA IIEPCIIEKTYBBI €70 PAa3BUTIA B Poccum.

KnroueBbie coBa: cucteMa TeTeKOMMYHUKALIMIOHHOTO yIIpaB-
JIEHM S JKETIE3HOJOPOXXHBIM TPAaHCIIOPTOM, YPOBHM aBTOMATH-
3aly; aBTOMATUYECKOE YIIpaBJIeHUE I0e3[J0M, aBTOMaTude-
CKas 3alllMTa II0e3[a, CUCTeéMa aBTOMATUYECKOIO KOHTPOJIA
TBVDKEHUS.

KoHcTpyKIMoHHbIE 0COGEHHOCTY HOBOTO IOABIKHOIO CO-
cTaBa IiA MeTpononureHa baky

Mapky Jlapba AjekceeBHa, Ha4aJIbHMK OT/ie/la BHEIIHEIKOHO-
mumueckolt gearenbHocT OAQO «MeTpoBaronMari»

Komkun Cepreit Inme6oBud, pyxoBoputens mpoekra OAO
«MeTpoBaroHau»

KonrakTHas madopmanys: 170003, Poccus, 1. Teps, [letep-
Oyprckoe mocce, 45-6, Tem: +7 (4822) 55-91-00, e-mail: mtts@
all.tvz.ru

Anzoramya: B craTbe paccMaTpuBaroTCs 0COOEHHOCTY BarOHOB
MeTpo 81-760.5/761.5/763.b, cosmanHble fy1a bakMHCKOTO MeT-
pormonuTteHa. PacKpbIBalOTCS OCHOBHBIE OCOOEHHOCTI BHEIITHETO
006/MKa ¥ HOBBIX PELIeHNIT B MHTEpPbepe, SHEPTeTIYECKIE pelile-
HYISA, 0OCOOEHHOCTY TOPMO3HOTO U ITHeBMATI4eCKOro 000pyoBa-
HVISA, CYICTeMa BUJICOHAO/IONEHNA Y KOMMYHUKALIVNL.

Knrouespie cnoBa: MeTpoBaronmai, Baronsl 760 cepuu, MeTpo-
no/mTeH baky, BaroHbl CO CKBO3HBIM ITPOXOIOM, ATTbCTOM.

KoncTpyknuonHnsie oco6eHHOCTH TpaMBasA «MeTemnma» co
100-npo1eHTHBIM HU3KMM YPOBHEM IO7Ia

briiko Oner BurtanbeBnd, 3aMeCTUTe/b ANPEKTOPA — IIABHBII
KOHCTPYKTOP II0 TpOjIIei0ycaM 1 TpaMBaliHbIM BaroHaM 3AO
«ltagnep MuHck»
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Contact information: 9/26, bld.3, Schipok Str., Moscow, Rus-
sia, 115093, tel.: +7 (495) 231-29-49, e-mail: ekaterina.dobro-
gorskaya@crn.alstom.com

Abstract: This article describes the operation principles of the
automatic metro, comparing its parameters with the “tradition-
al” manually operated subway. In particular, the Communica-
tions-Based Train Control (CBTC) technology is described in
detail. The System makes use of telecommunications, allowing
high data rate between the train and track equipment, for the
traffic management and infrastructure control. Besides, authors
of the article put cases of the development of the automatic
metro in the world and analyze the prospects of its develop-
ment in Russia.

Keywords: communications-Based Train Control, grades of
automation, Automatic Train Operation, Automatic Train Pro-
tection, Automatic Traffic Supervision system.

Specific design features of the new rolling stock for Baku
metro

Darja Marku, Head of International Sales, Metrowagonmash
JsC

Sergey Koshkin, Project Manager, Metrowagonmash JSC

Contact information: 45-b, Peterburgskoye Shosse, Tver,
Russia, 170003, tel.: +7 (4822) 55-91-00, e-mail: mtts@all.tvz.ru

Abstract: The article considers specific features of
81-760.B/761.B/763.B metro carriages built for Baku Metro.
The article describes main features of the exterior and new in-
terior solutions, power solutions, specifics of the braking and
pneumatic equipment, video control system and communica-
tions.

Keywords: Metrowagonmash, 760-model carriages, Baku Met-
ro, pass-through carriages, Alstom.

Specific design features of 100% “Metelitsa” low-floor tram
Oleg Bytsko, Deputy Director — Chief Engineer on trolleybuses
and tram cars, CJSC Stadler Minsk

Contact information:64, Perehodnaya Str., Minsk, Republic

of Belarus, 220070, tel.: +375 (17) 295-03-23, e-mail: stadler.
minsk@stadlerrail.com
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KonraktHasa undopmanua: 220070, Pecnybmuka Benapyco,
I. MuHck, [lepexopnas ymuna, 64, ten.: +375 (17) 295-03-23,
e-mail: stadler.minsk@stadlerrail.com

Annoranus: CraThsi COIEPKUT TEXHUIECKUIT 0630p HOBOTO
HU3KOIO/IPHOTO TpamBasi Mogenun B85300M («Merennija»)
npoussopctea 3AO «Illrapnep MuHck». TpamBail crpoek-
TUPOBaH [ phIHKOB lleHTpanbHoil 1 BocTowynoit EBpombl,
a[IaIITMPOBAH IO KIVMAaTUYeCcKye 0COOEHHOCTH I PENbCOBOE
IIOJIOTHO TOpofoB Poccuiickoit Pefepaiiuu 1 MpoIIes MOIyro-
JoBbIe 9KcImyaTtanonHble TecTol ['YII «MocroprpaHcey.

KmroueBble cmoBa: HM3KONOIbHBIA TpaMBaii, Stadler Rail
Group, Stadler MuHCck, cucTeMa 6€30IaCHOCTM, TETTION3O0ISA-
1151, IBe KaOMHBI yIpaBICHMNA.

MopenupoBaHue MPOLECCOB TPEHNA B YCIOBUAX TyOpuKa-
MM CUCTEMbI «KOIECO-PENHC» BHICOKOCKOPOCTHOIO JKele3-
HOJOPOXHOTO TPAHCIIOPTa

Anucun Banepuit BacuibeBnd, K.T.H., 3aB. 11a0., VIHCTUTYT Ma-
myHoBefieHusA uM. A.A. braronpasosa PAH

CumakoBa lammHa AjexcaHfpoBHa, [.X.H., npod. Kadenpst
KOJUIOMIHOM XuMum, MOCKOBCKIII TOCYapCTBEHHDII YHUBEP-
CUTET TOHKMX XMMUYECKUX TexHonoruit um. M.B. Jlomonocosa
Ioxuppko bopuc Bragumuposud, K.T.H., ¢.H.c. VIHCTUTyTa Ma-
mmHoBesieHNs uM. A.A. braronpasosa PAH

Pomyn Muxann Hukonaesny, K.T.H., B.H.C. VIHCTUTyTa Mammu-
HoBefeHMA M. A.A. braronpasosa PAH

I0Onxuu Bnagumup Pegoposud, K.T.H., H.C. IHCTUTyTa Mamn-
HoBefieHMsA M. A.A. braronpasosa PAH

KonrakrHasa undopmamus: 101990, Poccus, r. Mocksa, Ma-
nbit XapuToHbEBCKMil mep. . 4, Tem: +7 (499) 135-78-11,
e-mail: vva-imash@yandex.ru

119571, Poccus, . MockBa, mp. Beprazckoro, 86, Tern.: +7 (499)
766-16-92, gali-sima@yandex.ru (Cumaxosa I'A.)

Annotanys: Pabora mocBsilieHa 9KCIIEPUMEHTATIBHOMY M3Y-
YEHMIO 3aKOHOMEPHOCTEN TpeHusA M M3HOCa IIPU CKOJIbXKe-
HUM CTa/JbHBIX IIOBEPXHOCTEN, CMa3aHHbIX CEPUIHBIMU U
OIBITHBIMM CMa3KaMy [l PENbCOB B JMalla30He CKOPOCTe
40-100 M/c., KOTOPBIil ABAETCA NPAKTUYECKM HE M3Y4EHHON
0071aCThI0 HAYKU O TPEHMHU ¥ M3HALIMBAHNMU OBEPXHOCTEIL.
Paccmorpena 9¢¢eKTHBHOCTD TyOPUKAL[MM CTAIbHBIX MO-
BEPXHOCTEl B YC/IOBMAX BBICOKOCKOPOCTHOTO CKOJIBYKEHVI 1
OIIpefie/ieHbl HAIlpaB/IeHMsA COBEPUIEHCTBOBAHNMA CMAa304HbIX
MaTepuaoB /I PeNbCoB.

KnioueBbie cmoBa: BbICOKOCKOPOCTHON JKe/Te3HOHOPOXKHBIN
TPAHCIOPT, >KENe3HONOPOXKHASA CMasKa, I'PaHMYHAs CMasKa,
M3HOCOCTOMKOCTD, TPUOOJIOTMYECKUe CBOJICTBA, HOOABKU K
MaciaM, IpUPOIHbIe MOIVI(PUKATOPEI TPEHMA.
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Abstract: The article contains an overview of the B85300M
tram (Metelitsa) technical characteristics. New tram was man-
ufactured by Belorussian-Swiss company CJSC Stadler Minsk
specially for Central and East European countries, customized
for Russian climate conditions and rails and successfully passed
through Mosgortrans technical and operational tests.

Keywords: 100-% low-floor tram, Stadler Rail Group, Stadler
Minsk, safety system, thermal insulation, bidirectional version.

Modeling of friction processes under conditions of lubrica-
tion of the high speed railway transport wheel-rail system
Valery Alisin, PhD in Engineering, Laboratory Chief, Blagonra-
vov Institute of Engineering Science, Russian Academy of Sci-
ences

Galina Cimakova, Doctor of Chemistry, Professor of Colloid
Chemistry Department, Lomonosov State Academy of Fine
Chemical Technology

Boris Pokydko, candidate of chemical Sciences, senior researcher
of the Institute of engineering them. A. A. Blagonravov of the
Russian Academy of Sciences (IMASH RAS)

Mikhail Roshchin, candidate of technical Sciences, leading re-
searcher of the Institute of mechanical engineering. A. research
(IMASH RAS)

Vladimir Yudkin, candidate of technical Sciences, researcher of
the Institute of mechanical engineering. A. research (IMASH
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Contact information:Maly Kharitonievsky lane 4, Moscow,
Russia 101990, tel.: +7 (499) 135-78-11, e-mail: vva-imash@
yandex.ru

Pr. Vernadskogo, 86, Moscow, Russia, 119571, tel.: (499)766-16-
92, e-mail: gali-sima@yandex.ru (G. Simakova)

Abstract: The work is devoted to experimental study of the fric-
tion regularity and wear in steel surfaces sliding, the use of se-
rial and experienced lubricants for rails in conditions of sliding
steel samples in the range of 40-100 m/s which have not yet well
studied in the science of friction and wear surfaces. The article
considers the efficiency of lubrication of steel surfaces under con-
ditions of high speed sliding and it defines directions for improv-
ing rail lubricants.

Keywords: high-speed rail transport, railway grease, boundary

lubrication, wear resistance, tribological properties, lubricant
additives, natural friction modifiers.
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CoBpeMeHHasA CUCTeMa JUATHOCTUKY WHQPACTPYKTyphI:
TeHJCHIIMY Pa3BUTILA

Muxankys Vropb KoHCTaHTMHOBIY, TeHepaIbHbII IMPEKTOP
3AO0 HII MHPOTPAHC

Bopucosud Cumaxos Or1er, IepBblil 3aMeCTUTe/Ib FeHepaTbHO-
ro pupexropa 3AO HIII MTHPOTPAHC

KonrakrHas wundopmamua: 443001, Poccusa, r. Camapa,
yn. Ilonesas, f. 47, ten.: +7 (846) 337-51-26, e-mail: office@
infotrans-logistic.ru

AnHoOTamys: HoBble OpUMEHTHMPBI AVMATHOCTUKIM SKETe3HONO-
POXHOIT MHPPACTPYKTYPBL: 0OecIeyeHye 3aJaHHOrO IepeBo-
304HOTO TIPOIecCa Ha 3aJJaHHOM YPOBHE PUCKOB C 3aJIaHHON
CUCTEMOTT 0OCTY>)KUBaHNUA.

KnroueBple coBa: NpPMHLMII €[MHCTBA M3MEPEHUII, IIpo-
CTPAHCTBEHHOE ITOJIO)KEHME PENTbCOBBIX HUTEN, €IMHbIN TEXHM-
YeCKMil permaMeHT, NHGOPMAIVIOHHO-aHAIUTIYEeCKIe CYCTe-
MBI, MHOTOYHKIIVOHA/IbHBIE MAaTHOCTUYeCKIe KOMIUICKCHI.

OcobGeHHOCTH pa3padOTKU ¥ OCBOEHMSI KOIEC /IS 9NeKTPO-
moe3fga «Jlacrouka»
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3aBO»

TumaxoB Poman MuxaiioBud, Begymnii CIIeNaIICT MHXKe-
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