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HCITONBb30BAaHUE TP HU3KUX TEMIIEpaTypax OKpyKaro-
ek cpeapl TTM MMEHHO «CEBEPHOTO MCIIOJIHEHUSD,
Ka4eCTBEHHBIX IKCIUTYaTallHOHHBIX MaTepHalOB MpPH
TEXHUYECKOM OOCTYXMBAaHHM, a TaKXKe BOIUTENEH
U OIEpaTopoB C BBICOKUM YPOBHEM KBalU(pUKAIHNN
MIPH YCIOBUU BHEIPEHUs] HH)OPMAIIMOHHOTO o0ectie-
YyeHHs TexHuueckoro ceppuca TTM.

LleneBbie (yHKIMH, OMUCHIBAIOIINE OE30MACHOCTH
u 3ddexkruBHOCTs 3KcIUTyaraiun TTM B ceBEpHBIX
YCIIOBHSX, MOYKHO 3aIicarh CIeIyIOIMM 00pa3oM (Ta-
Omurna 1). Jist O1eHKH BEJTMYHUHBI OCTaTOYHOTO PECyp-
ca IpeJIaraeTcs UCTIOIb30BaTh METOANKY TPEXCTYIICH-
9aToro KOHTPOJIS N3MEHEHUH TEXHUIECKOTO COCTOSHUS
TTM (pucyHoxk 1).

Ta6muma 1. LleneBsie ¢pyHKIINN obecriedeHmst 6e30macHOCTH U 3P PeKTHBHOCTH dKeInTyararun TTM

YernoBue 6e301macHOi paboThl aBTOTPAHCTIOPTHBIX CPEJICTB

Yenosue 3¢ (eKTHBHOM pabOThI TEXHOJOTHYECKIX MAILIHH

Loew = L,
rae L,., — OCTaTOYHBIH pecypc aBTOMOOMISA (KM);
L, — nnuHA npeicTosIero MapupyTa (iauHa peica,
KM).

td)a)cm, ocm. > tocm‘ Hopm.»

¢axTudeckn ocrarouynslii pecypc TTM
OCTATOYHBIH HOPMATHBHBII pecypc

rae tocm.(j) -
(MOTO-"I); tuop,n -
TMM (moto-u).

KOHTPOJIb TEXHUYECKOI'O COCTOAHUS TTM C L EJbBIO
OBECIEYEHMS NX BE3OMTACHOIN M 9®®EKTUBHON
SKCIIVIYATAIIMHA

/ 3 v\

Anaanz JlnarHocTupoBaHue HA Y najieHHBIH
CTATHCTHYIECKUX CTAHIUM TEXHUYECKOro MOHHMTOPHHI
AaHHBIX cepBHca

Pucynox 1. TpexcTyneH4arslii KOHTPOJIb H3MEHEHHH TeXHIUECKOro cocTosiausa TTM

AHaim3 CTaTUCTUYECKUX JaHHBIX IperoiaraeT 00-
paboTKy cOOpaHHBIX CBEJICHHUH 00 OTKa3ax /il KOHKpET-
HOTO paifoHa sKcrutyaramu 1 mogeneit TTM. O6pabdorka

TIPOBOJUTCS 110 METOAMKAM MPOTHO3UPOBAHUS Ha/ICKHO-
CTH, TIpeuIoKeHHBIM podeccopom B.C. Jlykuncknm [6]
u ipoeccopom A.M. Illeitaunemv [10] (Tabmuma 2).

Tabnuua 2. MeToauku nporao3uposanus Hajgexuoctn TTM

Meronunka npodeccopa B.C. Jlykunckoro

Metomuka mpodeccopa A.M. lleitauHa

rae o,(L;) — 3HaueHHEe BEPOATHOCTH BO3ZHHKHOBEHUS
OTKa3a B i-OM MHTEpBasie MpoOera; n; — 9UCI0 OTKa30B
j-i nmeranm arperara B i-M HMHTepBaje mpobera; m —
YHCIIO JIeTaliel arperara, y KOTOPBIX 3a(UKCHPOBaHEI
oTKa3bl; AL — uHTEpBal mpobera, ThiC. KM; N — 9uCIIO0
TTOAKOHTPOJIBHBIX arperaroB.

rae F(t) — BeposTHOCTE 0TKAa3a; P(t) — BeposTHOCTH Oe3-
OTKa3HOH paboOThI; N) — 9UCIO0 00BEKTOB, HAXOIAIIIXCS
[0/ HAOJIOACHUEM; N — YKCIIO OTKA3aBIINX OOBEKTOB
3a Hapabotky 0-t; N(t) — uncio paboTocrmocoOHBIX 00B-
€KTOB TIpu HapaOoTKe t.

B pesynbrare 00pa0OOTKM JaHHBIX 00 OTKa3ax
CTPOATCA KapThl HAAC)KHOCTHU M BBIABIIAIOTCA KPUTHU-
YCCKHUEC MO HAACIKHOCTHU Y3JIbl U ACTAJIU. Ha PUCYHKE
2 mpeicTaBleHa KapTa HaJIeKHOCTH, MOCTPOCHHAs

JUJTS TPY30BBIX aBTOTPAHCIOPTHBIX cpencTB. s Tex-
HOJIOTMYECKUX MAIlIMH OHA UMEET aHAJIOTUYHBIA BUJI,
TOJILKO BMECTO Mpo0era NCHoIb3yeTcs Kaia «MOTO-
4ach».

Pucynok 2. Kapra Hafie)KHOCTH y3710B TPy30BOTO aBTOMOOWIIS
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KapTbl HaIEeKHOCTH COCTaBISIOTCS C YY4ETOM Hapa-
6otku dmemeHToB TTM Ha WX OTKa3 W 3aMEHY, YTO TI0-
3BOJISIET BBISIBUTD JICTANN U Y3161, TPEOYIOIINE TOBBIIICH-
Horo BHUMaHwus 1ipu TO u pemonTe aBromodueii [2, 11].

Ilpu ananu3e rpaduUecKOi 3aBHCHUMOCTH BEPO-
ATHOCTH BO3HUKHOBEHHS oTkaza TTM HeoOxommumo
YYUTBIBaTh MUHUMAJIBHBIN MPOOET, IPH KOTOPOM BO3-
MOYKeH OTKa3 JeTajH, y3Jia HiIN arperata.

IIpy  BEpOATHOCTSX BO3HWKHOBEHHS OTKa30B
w.(L) > 0,25, wnm F(¢) > 0,25 — TTM BbIlTycKarh Ha
JIUHUIO WX JUTSI IPOU3BOACTBA paboT HE peKOMEH TyeT-
cs, ipu w,(L;) > 0,45 wm F(t) > 0,45 — 3anpeniaercs.

Tabmuma 3. Ocrarounsiii pecypc TTM

JuarnoctupoBanue TTM Ha cTaHIMN TEXHUYECKO-
TO CepBHCA SBISACTCS CAMBIM JOCTOBEPHBIM CIIOCOOOM
BBISIBIICHHSI OCTATOYHOTO pecypca ¢ MUHUMAJIBHON TO-
IpeurHoCThi0. [l 9TOro HEOOXOMMMO 3HATH MPOOeT
ni HapaboTky TTM, npenenbHoe 1 HOMUHATBLHOE 3HA-
YeHue auarHoctupyemoro mapamerpa [1, 4, 5]. Ocra-
TOYHBII pecypc aBTOTPAHCHOPTHBIX CPEIACTB U TEXHO-
JIOTHYECKUX MAIIUH OTPEIeNIIeTCs M0 3aBUCUMOCTSIM,
MIPUBEJICHHBIM B Ta0nuiie 3.

Jlna mpumepa, onpeaeneHne 0CTaTOYHOTo pecypca
neurarenst TTM MOXKHO BBIIIOJIHUTB C UCIIOJIb30BaHU-
€M JaHHbBIX Ta0omuIel 4 [1].

OcTaTo4HbIi pecypc aBTOTPaHCHOPTHBIX CPEJCTB

OcTaTO4YHBINH pecypc TEXHOIOTHUECKUX MAIINH

Loew=L [(S,-S./S:-S,)" - 1],
rae S, — mpenenbHOE 3HAYCHHE Tapamerpa, a S, — HO-
MHHAIIbHOE 3HAYCHHE TTapaMeTpa, o — MOKa3aTesb CTe-
[CHU M3MEHEHUsI, ONPEIEIAIOINI 3aBUCUMOCTD JIHa-
THOCTHYECKOTO MapaMeTpa oT mpobera.

tom= L [(S,= S,/ 8- §)" -1],
rae S, — mpenenbHOE 3HAYCHHE Tapamerpa, a S, — HO-
MHHAIIbHOE 3HAYCHHE MMapaMeTpa, o - ToKa3aTesb CTe-
[CHU M3MEHEHHUsI, ONPEICIIAIOIINI 3aBUCUMOCTD JHa-
THOCTHYECKOTO MapaMeTpa OT HapaOOTKH.

Ta6nnua 4. I[aHHBIe JJIL OIIPEACIICHUA OCTATOYHOI'O peCypca ABUTATCIIA

. HomunansHOE [IpenensHoe
JuarHoctuueckuil napameTp [Tokazareins o
3HAYCHHUE 3HAYCHHE

JlaBnenue B koHIlE TakTa cxxkatus, MIla 1,1 0,9 1,3
OTHOcHTeNbHAS YTEYKa BO3AyXa IpH
MOJIOKEHUH T10 m}}]m B BMT Nill'[a B Tpe Crmienue Crmxenne 1,6

P ’ ¢ 0,14 10 0,09 ¢ 0,14 10 0,07 ’
YeHHEe HE MEHee 5 C
Pacxon kaprepHbix razos npu 4000 MuH!, 2 62 15
J1/MUH He Ooree '
JlaBneHue B IVIaBHOW MAacCJSTHOM Marwu-

r 0,4 0,2 1,4

crpayu nipu 2500 mun!, MIla

Haubonee »(QekTHBHON aNbTepHATUBONW BHE-
JIPEHUsT JOPOTOCTOSAIIUX CPEIACTB MEPUOAMYECKOMN
nuarHoctuky TTM siBnsieTcst KOHTPOJIb 3HaYEHHUH (ak-
TOPOB IKCIUTyaTallud U KOHTPOJIb MX BIWSHUS Ha H3-
MEHEHHE TeXHU4YecKoi roroBHocTH TMM cpencrBamu
“H(POPMAMOHHO-ITHATHOCTUYCCKOTO ~ MOHUTOPUHTA
[3,7,8,9].

ITocne pacdera ocTaTO4HOTrO pecypca Ui BCeX y3-
JIOB U arperaroB, JIUIMUTUPYIOLUIUX HaJaeKHOCTh TTM
10 BBIIICH3JIOKCHHBIM [apaMeTpaM, HEOOXOIUMO
MPUHATH MUHUMATIBHOC 3HAUCHUE: Lon(toem) = Xoin TIPH
L,(t,) = Xpin.

Jst mpenynpexaeHusi BHE3AMHbIX OTKa30B U OTO-
BEILEHUS BOIUTENIEH B IKCTPEMAJIbHBIX YCIOBUSAX DKC-
IUTyaTalui HeOOX0IUM yIaJICHHBI MOHUTOPUHT U3ME-
HeHMH TexHudeckoro cocrosiauss TTM. COop paHHBIX
B PEKUME PEATbHOTO BPEMEHHU C JIaTYMKOB, KOTOPBIMH
obopynoBanbl coBpemeHHbie TTM, mo3BOJNsET HaTh
OILICHKY UX TEXHHYCCKOTO COCTOSHHUS U 3a0iaroBpe-
MEHHO MpeAyNpeaIuTh BOSHUKHOBEHHE OTKA30B.

B cBsi3u ¢ orcyrcTBrem A3C Ha TeppuUTOpHU OOJIb-
IIMHCTBA CEBEPHBIX peruoHoB PD mns gocraBku To-
MJIMBA YaCTO UCIOJIB3YIOTCSl TPY30BbIe aBTOLMCTEPHBI,

SIBIISIONIMECS MPUMEPOM OJHON M3 Pa3HOBHUIHOCTEH
TTM. C nomoIip AaTYuKOB, (PHCYHOK 3) yCTAHOB-
nenHbix Ha TTM, uMeercs BO3MOXKHOCTb KOHTPOJISI
JIMarHOCTUYECKUX TMapaMeTpoB, TAaKUX KaK Harpyska
Ha OCh, PAacX0J] TOIUIMBA, TEMIEPATYPhl OXJIAXKIAIOIICH
JKUJIKOCTH U OKPYIKaIOLIEH cpebl.

VYBenuueHue pacxojia TOIUIMBA SIBJIETCS Mapame-
TPOM, MO3BOJISIOIIMM OI[EHUBATh KaK TEXHUYECKOE CO-
crosuue TTM, Tak u ycioBus 3Kkcrtyarauuu. B atom
ciydae 1meseBas (yHKIUS OyJeT BBIIISACTH CICIYIO-
MM 00pa3oM.

Si <S8,

rae Si — mapameTp AMarHOCTHPOBaHUS (pacxol To-
MJIMBA) B PEKUME PEATbHOTO BpeMeHH; S, — JOMyCTH-
MO€ 3HAUEHUE MapaMeTpa.

VYBenuueHue pacxoia TOIUIMBA MOXET OMOBEUIaTh
0 MHOTHX MPUYMHAX BOSHUKHOBEHHUS OTKA30B, HATIPH-
Mep, O BBIXOJIE U3 CTPOSl KAaTAJIUTUYECKOTO peaKkTopa
WIK 3aCOPCHHM BO3AyIIHOTO (uisTpa [6]. B 3ToM
ciy4ae JJIsl OLIGHKH SIT HEOOXOIUMO MPUHUMATH JIH-
HEWHBIN MJIM 4aCOBOM pacxoj TOIJIMBA TEXHOJIOTHYE-
CKHX MalvH. HeKoTopblie U3 HUX MPUBEICHBI B TA0IH-
nax S u 6.
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OWUCNNEN

PACXOOOMEP WAEHTUO®UKATOP
TONNUBA BOOAWUTENA

& BT

PACXOOQOMEP

JINBA  nATYUK YPOBHA
TONNUBA

I

TO

=

OATHUK
TEMMNEPATYPbI

OATHUK
HATPY3KU
HA OCH

Pucynox 3. Cxema pacnosnoxeHust JaTYNKOB Ha COBPEMEHHOM aBTOMOOMIIE-TOIIIINBOBO3E

Tabnuua 5. JIuHeltHble HOPMBI pacxo/ia TOIUTMBA IPY30BEIX aBTOTPAHCIIOPTHBIX CPEACTB

Ne Mapxka, monens [ATC Jlunetinas Hopma, S (01/100 kM)
1. VYpan-377, -377A (uB. 3UJI-375) 6x4 41,8
2. MA3-631708-062 (nB. IM3-238]1) 6x6 443
3. KamA3-43105 (a8. KamA3-740) 29,5
4. 31J1-4331 (uB. J1-260.1) 20,2
5. I'A3-53, -53A, -5312, -3307 (uB. [1-243) 14,3
6. Mercedes Benz 1017 (nB. AM3-238) 24,7

Tabnuua 6. Yacooit pacxon rormmsa TTM

Ne Mapxka, mozmens TTM YacoBoif pacxon TorumBa, SA (J1/9ac)
1. T-50 22,0-26,5
2. AT-75 12,0-15,0
3. K-701 32,0-51,0
4, MT3-80, MT3-82 10,5-15,0
5. CATERPILLAR CAT D4G 13,0-15,0

IMapamerp S, 00s3aTeNBHO NOKEH KOPPEKTHPO-
BaThCS MO YCIOBUSIM DKCIUIyaTallld, C YI4E€TOM JOPOXK-
HBIX U KJIUMaTHYECKUX YCIOBHH, a TaK)Ke BUa BBITION-
HSIEMBIX PadoT.

Jlyist Toro 4ToOBI YIAJICHHO OIICHUTh TEXHHYCCKOE
COCTOSIHUE PabOThI IBUTATEIISI TPY30BOIO aBTOMOOWIIS
MpeagaraeTcs MpoOBOIUThH OLIEHKY aHAJIOTMYHO IO Ma-
paMeTpy SMHCCHU OTPabOTaBIIUX ra30B. MOHUTOPUHT
9TOrO MapaMeTpa U ero OTKJIOHEHUH MpHU dKCILTyaTa-
uu TTM B ceBepHBIX YCIOBUSX JA€T BO3MOMXKHOCTh
CIIPOTHO3UPOBATh BO3HUKHOBEHUE HEUCIPABHOCTU
U TPOBECTH BHIOOPKY BO3HHKHOBCHHS MPUYUH IS
JMAJbHCHIEH  KOPPEKTHPOBKH — MPOQPHIAKTHYCCKUX
U CCPBUCHBIX pabOT, a TAKXKe MPEAYIPCSIKICHHUS BHE-
3aMHbIX 0TKA30B JBUTATEIS B ClIydae, €CJId TPAHCIIOPT-
HOE CPEICTBO HAXOJUTCS HA TUHUH MaplIpyTa.

Taxoit KOHTPOJIb BO3MOXKHO MTPOBOJIUTH C TIOMOIIBIO
JATYMKa KOHTPOJISI IMUCCUH OTPAOOTABIINX Ta30B (PH-
cyHok 4). Hopmbl BbiOpoca BpeIHBIX BELIECTB IS
neuraresneit «kKamA3» npusenens! B Tabauie 6 [7, 11].

dopmupoBanust ycinoBuil obecrieueHust Oe3omnac-
HoU ¥ 2¢ddexTrBHON dKcruryararu TTM cxemaruye-
CKH MPEJICTABICHO HA PUCYHKE 5.

Oxcmnyaraiuio TTM u anroputm BeiOOpa cTpare-

.

X7

Pucynox 4. JlaTauk KOHTPOJISI SMUCCUH OTPadOTaB-
LIMX I'a30B

FUM TEXHUYECKUX BO3ACUCTBUIN Mpenjaraercss MHpen-
CTaBUTh B BUJIE 3aMKHYTOTO ITHKJa (pUCyHOK 6). [lan-
Has cxema JeHCTBUTENbHA KaK ISl HOBBIX MallliH, TaKk
U JUIsl MalllVH, BBEJCHHBIX paHee B AKCILIyaTalluIo.
Kaxxapiii sneMeHT cxeMaTu4ecKy TpeCTaBICHHOM
CHUCTEMbI B3aUMOJIEUCTBYET C IPYTUMH C HUCIIOIb30Ba-
HHUEM COOTBETCTBYIOIIMX CBSI3€H, KOTOPHIX Ha CXEMe
MPEJCTABJICHO MATh — 3TO HH(OpMAIHs, yIpaBicHHE,
BO3JIEUCTBHUE, OTKIIUK U KOPPEKTUPOBKA.
[IpencraBnenHass cxema MO3BOJISET OIPEACHATh
cTpareruro TexHuueckoro cepuca TTM, mmanupo-
BaTh MEPONPHUITHS MO0 TEXHUYCCKOMY OOCIYKHBAHUIO
1 PEMOHTY C ONTUMHU3ALMEN 3aTPaT, a TAK)KE MOBBICUTh
YPOBCHB OE30MACHOCTH BOTUTEICH U MAIITMHUCTOB.
TakuM 00pa3oM, MOXKHO C/eaTh BBIBOI O TOM,
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Tab6muia 6. Hopmbl BeIOpOca BpeHbIX BellecTs A1 apurareneii « KamA3»

[Tapametp: Beibpoc Bpen- Mopnens neuratens KamA3, ron BeIIycka
HBIX BEILECTB C OTPadOTaB- 740.10 7403.10 740.11 740.50 740.60
IIMMH Ta3aMu, I/(kBT1); 1976 1983 1996 1998 2004
MOHOOKCH]T yTiiepoaa 6,0 4,0 2,0 0,5 0,5
YrneBoaopos 1,5 2,2 0,2 0,1 0,01
Oxcupl a3ota 13,0 13,0 8,0 5,5 4.1
TBeppie acTHITHI — — 13,5 0,5 8,7
YciaoBue nesneBoi GpyHkumu:
TATC ™ <
Lot >La Lparm.oct. = buops.ocm
Ynaﬂennm‘ilr:nnropun: > S-S i
I[HEI'IIOCTPIPOBBIIHE Ha CTAHIUH FA TC TTM
_ “' Loow=L [(Su- Si/ Si- S)"* 1] | toew=t [(Sw- Si/ Si- S)""* -1]
AHAIM3 CTATHCTHYECKAX TaHHBIX
06 oTKazax ! TATC TT™
Ny () _ _, N
a)a(L,.)—gN_AL, F(t)—l—P(t)—l—T

0

Pucynox 5. LleneBble pyHKIUH TPEXCTYIIEHYATOTO KOHTPOJISI N3MEHEHHH TexHu4deckoro coctostanst TTM B ce-

BEpHBIX peruoHax Pd

OBBEKT
HOBbIM

VATHOCTUPOBAHUE
NOAKMIOYAEMBIMA
CPEACTBAMM UIK HA

/7 \
koppekt.Toup Y [J)

SKCTUIYATALMS
BE3 OrPAHUYEHMIA

un

\ ()

3KCMNYATALMSA BE3
OrPAHUYEHUM

CTALVMOHAPHBIX

PE3YNLTATOB
JAMATHOCTUPOBAHUS

AR
)

.

3AMPETHA )/, x CMUCAHMI
)\W'/ yT
R
47

MOHMTOPUHI B
NPOLEECCE 3KCMNy-
ATALMM MALUMH

EHHbIN

BUAbI CBA3EN

o
\ l | Wrchopmavust

Q YnpaBnenu

/oA
f@‘ Boapeiictaue

/N

"’W" OTmk ‘1+T KoppexTuposka

Pucynok 6. Ilpomecc sKcIuTyaTariiil MamdH ¢ MCIOJIB30BAaHUEM AMArHOCTHKO-WH(POPMALMOHHOW CHCTEMBI

YAaJICHHOT'O MOHUTOPUHTa

YTO MOBBIIMICHHE 0€30MacHOCTH U 3P(PEKTHBHOCTH
skcrutyatauuu TTM, a Takke COKpallleHHe 3aTpar
Ha UX TEXHHYECKHH CEpBHUC HAMPSIMYIO 3aBHCHUT OT
CBOEBPEMEHHOCTH M Ka4eCTBa KOHTPOJS M3MEHEHUH
WX TEXHHYECKOTO COCTOSHHUA. B CEeBEepHBIX YCIOBH-

X aKTyaJbHOCTh 3THX MEPOMPHATHI IOBBIIIACTCS
1 00yCIIOBJICHA HETaTUBHBIM BIUSHUEM HHU3KHUX TEM-
repaTyp He TOJBKO Ha y3ibl M arperarel TTM, HO
1 Ha 310poBbe yeioBeka. C MOMOIIBI0 TPEXCTYIICH-
YaTol CUCTEMBbI KOHTPOJS MU3MEHEHHH TEXHUYECKO-
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ro coctossuust TTM, npu cobnronenun TpeOoBaHMIT
T'OCT P 50992-96, a Taxxe mpu KaueCTBEHHOH MOJI-
TFOTOBKE U CBOEBPEMEHHOM ITOBBIIICHUH KBaJIH(u-
Kalli¥ BOAMTENEH M MAIIMHHUCTOB, MOXHO JOOUTHCA
MHUHUMaJbHOTO pucka Bo3HMKHOBeHus JTII wunm
HECYaCTHOTO Cydasi. DKOHOMUYECKas Ienecoobdpas-
HOCTBH TaKOTO IMOJX0/a 00yCIIOBIE€HA TEM, UTO Mpe-
JIOKEHHAsI CHCTeMa MO3BOJIIET BHOCUTH KOPPEKTHBHI

B CTPaTETHIO TEXHMYECKOTO CEpBHCA, MPOTHO3UPYSA
U BBIABJIASA OTKa3bl 10 MX HAcTymieHus. OnucaHHas
B CTaThe CHUCTEMa TEXHHYECKOro KOHTpOIsA (hopMHu-
pyeT MpEennoChUIKH CO3JaHUS pEeriiaMeHTa 3aMEH
JeTaneil, TMMUTHPYIONINX HAJAeKHOCTh, KaK ISl OT-
€4EeCTBEHHBIX, TaK W I 3apyOexkHsix TTM, a Tak-
K€ BHEJPEHUS] WHPOPMAIMOHHO-TEXHUYECKON MOjI-
nepxku axcrmyatauuu TTM.
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BbIBOP ABTOTPAHCIIOPTHOM OPTAHU3AIIUU /111 IEPEBO3OK IIIKOJIbHUKOB
C IPUMEHEHUEM MEXAHN3MA I'OCYJJAPCTBEHHBIX 3AKYIIOK

AxmyanoHocmo ucciedyemoil npobnemvl 00YCI06IeHA MeM, MO YxHce HA APOMSNCEHUU HECKONbKUX Jlen
6 Haweu cmpaHe NOKA3AMeny A8APUUHOCTIU C YYACMUEM UWKOIbHBIX A8MoOYCO8 COXPAHSIIOMCS HA 6blCOKOM
yposre. Cmamovsi HANPAGLEHA HA ONPeOdeNeHUue HOBLIX CNOCOD08 OP2aAHUAYUU NEePeBO30K VHAUUXCS C YelblO
noGvlUleHUs DE30NACHOCU MAKUX Nepeo30K. Bedywum nooxo0om K uccied08anuio OaHHoU npodaemul s16711emcs
aHaIU3 OMeuecmeeHHOU U 3apyOedcHoOl cucmem OpeaHusayuu Nnepeso30K UIKOIbHUKOS, KOMOPLIl NO380/U
BbISABUND, UMO BbICOKULL YPOBEHb OE30NACHOCIMU Nepeso30K 0becneuusaemcst 6 mom ciyuae, eciu NnepesosKy
0CYuecmesisiion CneyuaIu3upoO8aHuble dsmompancnopmusle opeanuzayuu. B cmamoe npusedennvl pesyiomamoi
AHAU3A ABAPUIHOCMU C YYACMUEM WKOIbHbIX A8mobyco8 3a Nsambv Jiem, Npeoiodicer aicopumm 6uloopa
aABMOMpPAHCNOPMHOU OpeaHu3ayuu OJisl NePeso30K WKOIbHUKOS 8 DPAMKAX KOHKYPCHO20 0moopa, a Mmaxoice
NPeONONCeHbL 3HAYCHUSL GENUNMUH 3HAYUMOCU CMOUMOCTMHbIX U HECMOUMOCHHbIX KPUMEPUE8 KOHKYPCHOU
doxymenmayuu. Mamepuansl cmamou Mo2ym Oblmb NOJLE3HbL NPU 8bIOOPE OP2aAHU3AYULL OJIsl NEPEBO30K YUAUUXCSL
6 pecuonax Poccutickou @edepayuu.

Knroueswle cnosa: nepesoska wkoIbHUKO8, 6E30NACHOCHb NEePeso30K, 20CY0apCmeEeHHble 3aKYNKU, KOHKYPCHbILL
omoop.

Be3omacHOCTh  JTOPOXKHOTO ~ JBMIKEHMsS  SIBISIET-
Cs OJHOM U3 BaXHBIX COLMATBHO-DYKOHOMUYECKHX
n nemorpapuueckux 3anad Poccuiickoit @enepanui.
JIOpOXKHO-TPAHCIIOPTHBIN ~ TpaBMaru3M  [PHUBOIMT
K HCKJIIOUYEHHIO M3 c(epbl NPOU3BOJICTBA JIIOJCH TPY-
JI0CIIOCOOHOTO Bo3pacTa. [ MOHYT MM CTAaHOBSTCS UH-
BaJIMaMH JICTH.

3a mare ner (¢ 2011 mo 2015 ronsl) B Hamieit
CTpPaHE B JOPOXKHO-TPAHCIIOPTHBIX IPOUCILIECTBUAX
(JATII) morubnu 4371 n nomyumnu panenus 108194
pebenka [9].
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CratucTuka MOKa3blBa€T, YTO B MOCIEIHEE Bpe-
MsI HAMETHJIaCh TEHICHIHMS K CHIDKEHHMIO KakK 00IIero
qycia JOPOKHO-TPAHCIOPTHBIX MPOUCHIECTBUH C yda-
CTHEM JeTel, Tak U MOCTPaAaBIuX B HUX. OQHAKO MO-
Ka3aTelu aBapUIHOCTH OCTAIOTCS HA OYEHb BBICOKOM
YpOBHE.

OTnenbHOr0 BHUMaHMS 3aClyKHBAaeT aBapUITHOCTh
¢ yyactieM aBToOycoB, iepeBo3suux aereil. B Poccnn
B 2011-2015 romax ¢ ygacTueM Takux aBTOOYCOB IIpO-
n3ouuio 107 10poxKHO-TPAHCIOPTHBIX MPOUCIIECTBUI
(pucynoxk 1) [1, 4, 6].

2011

2012

B Yucno ATIT

2013

B Yuciio norubmux aerei

2014 2015

OYpcno mocTpagaBUIuX aeTei

Pucynox 1. JITTI ¢ ygactrem aBTOOyCOB, TIEPEBO3UBIINX JETEH, ¥ TOCcTpagaBiue B HUX et 3a 2011-2015 roast

Kaxk BugHo n3 rpaduka, 94ucio JOPOKHO-TPAHC-
MOPTHBIX MPOUCIIECTBHA M MOCTPANABIINX B HHUX
JIeTel Ha MPOTSHKEHUH BCETO MEePHOoaa OCTACTCS Ha
BBICOKOM ypoBHe. CHMXEHHE BCeX ITOKa3aTeleH,

HaunHas ¢ 2014 roma, moyiaraeM, B ONpeAesIeH-
HOW Mepe, cBsizaHO ¢ yTBepxkaeHuem B 2013 roxmy
IIpaBun opraHM30BaHHOM NEPEBO3KU TPYIIIbI [Je-
Te aBToOycamu (moctanoBneHue lIpaBurenncTBa
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Poccuiickoit @eneparnun ot 17 nexabps 2013 roma
Nell177).

ToBopsi 0 mepeBo3ke OpPraHW30BAHHBIX TPYIIl Je-
Teil, HeNb3sl HE YIOMSIHYTb, YTO €KEIHEBHO THICSYU
IIKOJIFHUKOB B CEJIBCKOM MECTHOCTH IOCTaBISIOTCA
aBTOOycaMu K yueOHbIM 3aBefeHusM. Tojpko 3a 2015
roa B Poccuu mpousonuio 15 1oposkHO-TpaHCTIOPTHBIX
MIPOUCIIECTBUM C yYacTHEM IIKOJIBHBIX aBTOOYCOB,
B TPETH U3 KOTOPBIX MOCTpataiu aeTH. B Tpex aBapu-
AX, TJe JeTH He MOCTpajaiy, IOruoIo MATepO B3pOC-
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JIBIX, HAXOIMBIIUXCS B JPYTHX TPAHCIOPTHBIX Cpel-
ctBax. M3 15 1O0pOKHO-TPaHCTIOPTHBIX TPOUCIIIECTBHIMA
5 MpOM30IILIO 10 BUHE BOXWTENS aBTOOycCa, M3-3a He-
HCTIPAaBHOCTH TPAHCHOPTHOTO CPEACTBA WJIM Hapylle-
HUS TIPaBUII IEPEBO30K OPTaHU30BAHHBIX TPYTIIT JeTel
aBTOOyCaMHU.

3a msath aeT (¢ 2011 mo 2015 rompl) Ha TEPPUTOPUHI
Poccuiickoit @eneparnuu mpou3onuio 63 TOPOKHO-
TPAHCIIOPTHBIX MPOHUCIIECTBHS C YUACTHEM IMIKOJIBHBIX
aBTOOYCOB (pucyHok 2) [1, 4, 6].

2011 2012

OYucno JATIT

Yrca0 HOruOmuX AeTei

2013

Uucno JTII, B KOTOPBIX MOCTpagaly 1€TH

B Yucno paHEeHBIX AeTei

Pucynox 2. [Tokazarenn aBapuifHOCTH C y4acTHEM LIKOJIBHBIX aBTo0ycoB 3a 2011-2015 roxsr

Crenyer OTMETHTh, YTO Ha rpaduKe MPHUBEICHBI
yuetHble u HeyueTHble I TII. Kpome Toro, B HECKOJIb-
KHX CIIy4asX Ha MOMEHT IPOUCIIECTBUS HIKOJbHBIC
aBTOOYCHI Clle1oBaM Oe3 AeTel.

Kak BumHO M3 rpaduka, 4YUCIO IOCTPaJaBIIUX
LIKOJIBHUKOB CYIL[ECTBEHHO cHU3MIOCHh B 2014 u 2015
rogax. [Ipy 3ToM camo 4nCII0 TOPOXKHO-TPAHCIOPTHBIX
MIPOMCIICCTBUN YBEIIMUNBACTCSL.

AHanu3 aBapuitHOCTH IOKa3all, 4yTo U3 63 aBapuii,
MTPOM30ILE/IIINX 32 5 JIeT, 00JIee MOIOBUHBI ITPOU30IILIN
110 BMHE BOAWTEJCH HIKOJIBHBIX aBTOOYCOB, M3-3a He-
HCIIPaBHOCTH CAMHUX TPAHCHOPTHBIX CPEJICTB WM Ha-
pYLICHHS TIpaBWI OPraHW30BaHHOHM MEPEBO3KH TPYIII
nereit aBrodycamu. Kpome Toro, ObUIN BBISIBICHBI CITy-
Yay yNpaBJIeHHs LIKOJIbHBIM aBTOOYCOM B COCTOSTHHU
QJIKOTOJILHOTO OIbSIHEHHMSI.

[IpoBeneHHbII aHATU3 TTO3BOJISET CIEIAaTh BBIBOJ
0 TOM, YTO MOKA3aTeJIN aBAPUITHOCTH C Y4aCTHEM aBTO-
OycoB, MEPEBO3SIINX JETCH, B YACTHOCTH, C Y4aCTHEM
LIKOJIBHBIX aBTOOYCOB, OCTAIOTCSI HA BHICOKOM YPOBHE.
[Tonaraem, IpUUUHOM HTOTO BO MHOTOM SBJISIETCSI cama
cHCTeMa OpraHU3alny MePEeBO30K yUaIUXCs.

Havano akTMBHOTO pa3BUTHSI CHCTEMBI ITEPEBO30K
LIKOJILHUKOB B Hallleil cTpaHe MOXHO oTHecTH K 2005
rofy, KoIjia B paMKax IPHOPUTETHOTO HAI[MOHAJIBHO-
ro npoekrta «O0pa3zoBaHHe» Hayajach Mporpamma Io
MPHOOPETEHUIO aBTOOYCOB sl 00IIeo0pa3oBaTeib-
HBIX YUPEXKICHHUH, PACIIOJIOKEHHBIX B CEIILCKOW MECT-
Hoctu. B 2006-2008 ronax monasistroriee OOJBIINH-
CTBO POCCHHCKHMX CEJIbCKUX IIKOJI ObLIO oOecriedueHo

TpaHCIOPTOM. be3ycloBHO, 3TO TO3BOJIWIO CHENaTh
o0Opa3oBaHue JJIsl MHOTHX KaTETOpHU rpaxxaaH Ooiee
nmoctymHbIM. Ho mpu mepegade aBTroOycoB o0mieoopa-
30BaTeNIbHBIM YUPEKJACHUSAM [TOYTH BECh MPOLIECC Op-
raHu3alMyd U oOecredeHust 0e30I1acHOCTH TIePEBO30K
OKa3aJICsl BO3JIOKEH Ha HUX. [Ipu 3TOM OOJBIIYIO YacTh
BO3JIOKCHHBIX HA HUX (DYHKIHH 00pa30BaTeIbHbIC Y-
pPEeXKIIEHUsI HE MOTYT pealiu30BaTh B CBSI3U C OTCYTCTBU-
€M Yy HHUX TEXHHYCCKUX CPEICTB, MPodecCHoHaIbHBIX
KaJpOB W JIOCTaTOYHOrO (pMHAHCUPOBaHWA. B cBs3zn
¢ 3THM OOJIbINAs YaCTh 3a7a4 PEIIACTCs CHIIAMHU I1e/a-
TOTHYECKOTO COCTaBa, YTO BJICUET 3a COOOI LBl psij
po0JIeM, TTOCICACTBUAMHU KOTOPBIX SIBISIOTCS [7]:

— BBICOKHC ITOKA3aTe)Id aBAPUIHOCTH C y4acTHEM
IIKOJIEHBIX aBTOOYCOB;

— MHOTOYHCIICHHBIC HAapYIICHUS TPAHCIIOPTHOTO
3aKOHOJATEIbCTBA MPU MEPEBO3KE MIKOJIBHUKOB.

[Ipobnemam B oOnacTu opraHusanuu u Oe3orac-
HOCTH TIEPCBO30K IIKOJIBHUKOB TOCBAIICH psil padoT
poccuiickux uccienoBaresei.

KosnnekTus aBTopoB [3] Ha OCHOBaHUM NIPOBEAECHHOTO
aHaJiM3a OTEYECTBEHHOM CHCTEMbI MEPEBO30K yUallUXCs
JIeTIaeT BBIBOJ 00 OTCYTCTBHH €€ KaK TaKOBOH. ABTOpBI
00paIaroT BHUMAHUE HA TO, YTO B HAIIICH CTpaHE JI0 CUX
[Op HE CYILUECTBYET YTBEPKIEHHOTO Ha 3aKOHOJATEIb-
HOM YPOBHE TIOHSTHS IITKOJIBHBIC TIEPEBO3KI». B npyrux
pabotax 3Tux uccnenoBarencii [8 u 10] moMuMo 3aKoHO-
JIATeIBHBIX OTMEYAFOTCS MPOOJIEMBI, CBSI3aHHBIC C 0Oe3-
OIMAaCHOCTBIO TIEPEBO30K YYalMXCs, a TAaKkKe OpraHu3a-
IIHOHHO-TEXHOJIOTUUCCKUAEC U SKOHOMHIECKUE MTPOOIICMBIL.
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IMTamytuna H.A. [5], paccmarpuBas COCTOSHHE
MepeBo30K MKOILHUKOB B Poccuiickoit denepanuu,
BBIJICIISICT BOMIPOCHI KOHCTPYKTHUBHBIX 0COOCHHOCTEH
TPAHCIIOPTHBIX CPEACTB IJIs MEPEBO30K YyUaITUXCA
U COCTOSIHHMS aBTOOycHoro mapka. OTaenbHOe BHH-
MaHHE yIeIsAeTCsd HOPMATHBHO-IIPABOBOMY PETYIH-
POBaHUIO JEATEILHOCTH B 00JACTH MIKONBHBIX TIEpe-
BO30OK.

JlocTarouyHo TOAPOOHBIN aHAINU3 CYIIECTBYIOMINX
mpobsieM B 00NaCTH CeJIbCKUX IIKOJIBHBIX MEPEBO30K
npuBesieH B padote AnoxuHa C.A. [2]. ABrop obpara-
eT BHHMaHHE Ha OTCYTCTBHE MaTepHaJIbHO-TEXHUYE-
CKO#1 0a3bl JUIs TPOBEICHUS TEXHUYECKOTO 00CTyKUBA-
HUS ¥ PEMOHTA aBTOOYCOB, a TAaKXKe MPOIOIDKUTEIFHOE
BpEeMsI HaXOXKJIEHHS IeTel B 1Opore MOCie YPOKOB.

ITpunstas B 2016 rony Konnenmwmsi opranu3zanuu
MEepPeBO30K TIpymm jaeredl aBToOycamu (mpukaz Mu-
HHUCcTepcTBa TpaHcnopra Poccuiickoit denepanuu ot
31.03.2016 N 85) HanpaBieHa Ha pelIeHHe YacTH Cy-
MECTBYIOMUX TpodsemM. CremayeT OTMETUTh, 9TO B Ka-
YeCTBE OJJHOH U3 IEPBOOYEPEIHBIX MEP, HAIIPaBICHHBIX
Ha COBEPIICHCTBOBAHUE JIEATEIFHOCTH 110 TIEPEBO3KAM
OpPTraHU30BAHHBIX TPYMI AeTell aBToOycamM, KOHIIETI-
el IpeyCMOTPEHO CO31aHue CIIeIHaIN3POBAHHBIX
MIPEAIPUATHIA IO OPTraHU30BAHHBIM MIEPEBO3KaM IPYTIIT
Jeteli aBro0ycamu (B TOM YHCJIE IITKOJBHBIMH).

3nech YMECTHO BCIIOMHHUTH YCIEIIHBIM 3apyOek-
HbI ombIT. Ilo cTaTUCTHKe, MIKOJIbHBIE aBTOOYCHI
B CIIJA — cambriii 6e3onacHbIii BUI TpaHcmopTa. [Ipu
9TOM Ha YacTHBIE KOMIIAHHH IMPHUXOIUTCS MPUMEPHO
70 % 06BEMOB IEPEBO30K YICHUKOB [8].

[Tomaraem, 4TO coO3MaHHME CHEIMATH3HPOBAHHBIX
TPEAIPUATUI B HaIlIEH CTPaHE MO3BOJIUT CYIIECTBEHHO
MTOBBICUTH O€30MaCHOCTH MTEPEBO30K IITKOIIEHUKOB.

[Ipu mpuMEHEHUN CUCTEMBI OpPTraHH3aIUU IITKOJIb-
HBIX IEPEBO30K C IPUBJICICHUEM CIIEIIMATH3UPOBAHHON
YaCTHOW KOMITAaHHM CJIETyeT yYUTHIBATH CIOKHOCTBH
BBIOOpA TaKOW OpraHW3aliu CPeau KOHKypeHToB. [lo-
CKOJIbKY BO3HUKAIOT CIIOKHOCTH TIPH BBIOOpE 100pOCO-
BECTHOTO TOCTABIIHMKA yCIYTH, HEKOTOPbIE KOMIIAHUU
MOTYT HEOTPaBIAaHHO 3aBHIMIATH IIEHBI, THOO CHIKATh
KagecTBO ycayr. Jlims Toro 4TtoObl M30ekarbh Takux
npobiieMm B Poccuiickoit Denepaniuil Ha CETOTHATITHHMA
JICHb CYIIECTBYeT CHCTEMa TOCYIapCTBEHHBIX 3aKy-
TIOK, KOTOPast TO3BOJISIET IIPUBIICYb YaCTHBIC KOMITAaHUH
B TOCY/IapCTBEHHYIO c(hepy YCIIYT, a TaKKe CIeNaTh 3Ty
nporenypy oosee «mpospadnoit» [7].

Bribop mocraBmmka yciayr (OpraHu3alue ISt
TIEPEeBO3KH yYAIIUXCS) OCYIIECTBISETCA B XOJAE KOH-
KypcHOTO 0TOOpa. Y4acTBOBaTh B KOHKYPCE MOTYT Kak
BHOBB CO3/1aBaeMbIe MPEAMPUATHS, TaK U CYIIECTBYIO-
IITF€ aBTOTPAHCIIOPTHBIE OpraHn3anui. OCyIIecTBIATh
3aKyIKy yCIYT 110 OpTraHU3alNH IKOIBHBIX TIEPEBO30K
JOJDKEH OpraH MECTHOTO CaMOYIpPAaBJICHHUS, OCYIIECT-
BIISIFOIIIUH yTIpaBieHue B cepe 00pa3oBaHusl, KOTOPBIH
1 OyJeT SIBISITBCS TTOJIb30BATENIEM YCITyT.

Pa3paboTaHHBIN aaTOpUTM MPOBENEHUS KOHKYpC-
HOTO O0TOOpA MPE/ICTABICH Ha PUCYHKE 3.

Kak BUIHO U3 pHUCYHKa, B IPOLIECCE PACCMOTPEHUS
1 OLIEHKH 3aBOK Ha y9acTHE B KOHKYpCE OIpeaemsieT-
Cs COOTBETCTBHE y4YaCTHHUKA M 3aiBKH TPEOOBAHUAM
KOHKypca.

KonkypcHast KOMHCCHSI OCYIIECTBIIIET OIEHKY 3a-
SBOK Ha y4JacTHe B KOHKypcCe, KOTOpble He ObUIH OT-
KJIOHEHBI (COOTBETCTBYIOIIUX TPEOOBAaHUSIM H CONEP-
KalIKUX JTOCTOBEPHYIO MH()OPMAIHIO) JJIsl BBISIBICHUS
moOeTuTeNs KOHKypca Ha OCHOBE KPUTEPHEB, yKa3aH-
HBIX B KOHKYPCHOW JTOKYMEHTAILINH.

B cootBeTcTBUM ¢ yacThio § craThu 32 denepans-
Horo 3akoHa oT 05.04.2013 N 44-®3 «O kOHTpaKTHOM
cucTeMe B cdepe 3aKyIloK TOBapoB, paboT, yCIyT s
obecriedyeHNs TOCYIApCTBEHHBIX M MYHHUIIMIIATHHBIX
HYXI» TIOPSJOK OICHKH 3asBOK, OKOHYATEIbHBIX
MPEVIOKECHNH YYaCTHUKOB 3aKyNKH, B TOM YHCIIE
MpeaeNbHbIC BETUYMHBI 3HAYMMOCTH Ka)KI0TO KpHUTE-
pus, ycranasnuatorcs [IpaBurensctBom Poccuiickoit
denepanuu.

CornacHo nmocrtanoBieHuro [IpaBurenscTBa Poc-
cuiickoit @enepanmu ot 28.11.2013 N 1085 «O6
yTBepxkaeHuu [IpaBui OIEHKH 3asBOK, OKOHYATEIIb-
HBIX TPEIJI0KEHUNH YYaCTHHUKOB 3aKyNKH TOBapoOB,
paboT, ycayr majs oOecleueHus: TOCyAapCTBEHHBIX
U MYHUIUIAJIBHBIX HYXI» 3aKa34UK YCTaHABINBACT
B JIOKYMEHTAIIMU O 3aKyNKe CIeAyIoIIne KPUTepun
OIICHKH:

a) XapaKTepu3yIoIuecs: Kak CTOMMOCTHBIE KpHTe-
puH OomeHKU. M3 BceX CTOMMOCTHBIX KPHUTEPHEB IPH
MIPOBEIEHNH KOHKypCa Ha OCYIIECTBICHUE TIEPEBO30K
IIKOJIFHUKOB MOXKET OBITH HCIIOIB30BAH TONBKO KPUTE-
pUi «1IeHA KOHTPAKTaY;

0) xapakTepu3yrolurecs Kak HECTOMMOCTHBIE KpH-
TEPUN OLIEHKH:

— KaueCTBEHHbIC, (DYHKIIMOHAIBHBIE M YKOJIOTHYE-
CKHe XapaKTepUCTUKH 00BEKTa 3aKyTIKH;

— KBaJIM(HUKALIKS yYaCTHUKOB 3aKyIIKHU, B TOM YHCIIE
HallMuUe Y HUX (PMHAHCOBBIX PECYpCOB, 000PYI0BaHUS
U IPYTHX MaTepHAIbHBIX PECYPCOB, MPHHAICKAIIIX
UM Ha IIpaBe COOCTBEHHOCTH WJIM Ha MHOM 3aKOHHOM
OCHOBaHMH, OMBITa PabOTHI, CBI3aHHOTO C MPEIMETOM
KOHTPaKTa, M JEJOBOW peIyTalu, CIEHHAINCTOB
1 MHBIX paOOTHHUKOB ONPEEICHHOTO YPOBHSI KBAIU(H-
KaIluH.

[Ipu mpoBeaeHNH KOHKypca Ha OCYIIECTBICHHE
MEePEBO30K IMIKOIBHUKOB OOJbIIee 3HAUCHHE MMEIOT
HECTOMMOCTHBIe Kputepuu. Ilomaraem, 9Tto B maH-
HOM cIly4ae IleHa KOHTpaKTa BOOOIIe HE MOJDKHA
BXOJUTh B YHCIO KPUTEPHEB KOHKYPCHOH MOKY-
MeHTanuu. Ho cormacHo cratse 8 IlocTaHoBiIeHUS
[IpaButennsctBa Poccuiickoit ®@enepamuu Ne 1085
KOJINYECTBO HCIIONIB3YEMBIX IJIs ONpEeIeTeHHUs I0-
CTaBIIMKA KPUTEPUEB OLICHKU MPHU OCYIIECTBICHUU
3aKyIKHU JTOJDKHO OBITH HE MEHEe JIByX, U OJHUM U3
HUX JOJDKEH OBITh KPUTEpPUN OICHKH «IIeHa KOH-
TpaKkTay.

Kpome Toro, mpu mpoBeZeHIN KOHKypca Ha OKa-
3aHHE YCIyr MUHUMAaJbHas 3HAYMMOCTH CTOMMOCT-
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CO6op 1 aHann3 MHPOPMALUH IS

OIpezeIeHUe paifoHa epeBo30K,
4ucia 00pa3oBaTeIbHBIX

OIpEJICNICHNUS YCIIOBUH KOHKypCa
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YUPEXICHUN U 9uClia AeTeh-
[1aCCaXKUPOB

NepeBO3Ka yJaIuxcs

IIpenmer xoHKypca
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Pa3pabotka u yTBepkaeHHE

KOHKYPCHOM JOKyMEHTALlU!

I—\V

001meo6pazoBaTeIbHBIX
Yy4pexaeHuil B paifone

Pa3menieHne 3aKka34uKoOM U3BELICHHS O IPOBEICHUH
OTKPBITOTO KOHKYpPCa B €HHON HHPOPMAIIHOHHON CHCTEME

Paccmorpenue 1 oneHKa 3asBOK Ha
ydacTue B KOHKypce

COOTBETCTBYET

OrieHKa 3asBOK Ha y4JacTue B

Onpenenenue
COOTBETCTBHS
Y4aCTHHKA U 3asBKH
TpeGOBaHUAM
KOHKypca

HE COOTBETCTBYET

3asiBKa OTKJIOHACTCA

KOHKypce

CUCTEMaA KPUTCPUEB U

MoKasarenen

Omnpenenenue nodeanuTens
KOHKYpca, HabpaBIIero
HanboIbIIee KOIMYECTBO
6aioB

Pucynok 3. AJITOpUTM TPOBEICHUS KOHKYPCHOTO OTOOpa Ha OCYIICCTBICHHE MEPEBO30K MIKOIBHUKOB (M-

MOYHUK. COCTABIICHO aBTOPAMH)

HBIX KPUTEPUEB OLIEHKHU JIOJXKHA cOCTaBIATh 60 %.
Onnako IlocraHoBiIeHHMEM oOlpenelieH IepedeHb
OTACIBHBIX BUJOB YCIYT, ISl KOTOPBIX MOTYT OBITh
YCTaHOBIICHBI IPyTHE BEIWMYHHBI 3HAUUMOCTH KPHUTE-
pueB onenku. [lepeBo3ka nereil B ATOT nepeveHs He
BXOIUT. HO B HEro BXOIAT YCIYIH IO OpTraHU3aluu
OTABIXa JIeTeH 1 UX 0370poBieHH0. [Ipu npoBeneHnn
KOHKypca Ha OKa3aHHe TaKMX YCIyr MHHHUMallbHas
3HAYMMOCTH CTOUMOCTHBIX KPUTEPUEB OLEHKH JT0TK-
Ha coctaBnaTh 40 %, a HectoumocTHBIX — 60 %. ITo-
Jaraem, 4To MpH OCYIIECTBICHNH 3aKyIIOK Ha OKaza-
HUE yCITyT 10 NePeBO3Ke JeTeH J0JKEeH IPUMEHSATHCS
MOJOOHBIN MOAXO/: 3HAYMMOCTh CTOMMOCTHBIX KPH-
TepHUeB OIEHKHU JoJKHa cocTaBnaTh 40 %, a HecTou-
MOCTHBIX — 60 %.

Takum o0Opazom, 1o pesynsraraMm pabOTHI MOYHO
c/ienarhb CIeAyIOIne BbIBOIBI. [TaBHBIM HEIOCTATKOM
CYIIECTBYIOLIEH B HallIeH CTpaHe CUCTEMBI IIEPEBO30K
yualuxcs sIBISIETCSl HU3KHH YpOBEHb 0€30MacHOCTH

nepeBo3ok. [loaToMy ronaraem, 4To repeBO3KH MIKOIb-
HUKOB JIOJKHBI OCYIIECTBIISITHCSl CUIIAMH CIICIIHATH3H-
POBaHHBIX aBTOTPAHCIIOPTHBIX OpraHu3anuii. Beioop
OpraHM3alMi 11e7eco000pa3HO OCYIIECTBISATH B PaMKax
KOHKypcHoOro otOopa. [Ipu pazpaboTke KOHKYpCHOM
JIOKyMEHTAI[MX CJIEAYyeT YBEJIUYUTh 3HAYUMOCThH He-
CTOMMOCTHBIX KPUTEPHEB OILEHKU 3asIBOK Y4aCTHUKOB
KOHKYpca.

[Ipu >TOM nanbHEHIIEro paccMOTpeHHs TpeOyeT
BOIIPOC pa3pabOTKU KPUTEPUEB ISl IIPOBEICHUS KOH-
KypCHOTO 0TOOpa, a TaKkKe BEIUYUH MX 3HAYUMOCTH.
Cucrema KpUTEpHEB, OCHOBAaHHBIX Ha ITOKa3aTeNsIX
KauecTBa aBTOTPAHCIOPTHBIX YCIYr IO MEepPeBO3KE
MacCaXKUPOB, TMO3BOJIUT BHIOPATh JyYILIEro MOCTABIIH-
Ka, KOTOPBIH 00eCHeYuT BBICOKHII ypOBEHb KauecTBa
IIKOJIBHBIX TIEPEBO30K.

[Tonaraem, 4To TpeUIOKEHHBIH MOIXOA K OpPraHu-
3aIl[MM IIKOJBHBIX MEPEBO30K IMO3BOJIHUT 3HAYUTEIILHO
MOBBICUTH UX 3(P(HEKTUBHOCTH U 0E30MaCHOCTb.
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MATEMATHYECKOE MOAEJINPOBAHUE KAYUECTBEHHBIX XAPAKTEPUCTHUK
ITPU OBPABOTKE KOHCTPYKIIMOHHBIX MATEPUAJIOB HA OCHOBE KEJIE3A

Lenv: ycmanosums KOppersiyuoHHyIO 3a6UCUMOCHTb MeNCOY MUKpO2eomempuell 00pabomanHbix nOGEpXHOCmeN
Ooemarell U3 KOHCMPYKYUOHHBIX MAMEPUALO8 U YPOGHEM NOBEPXHOCMHOU dHepeu. Memoodul: oyeHKka npousgooundacs
no koapuyuenmy paneosoti koppensyuu Cnupmena. CpasHusaiucs MamemMamuieckue mMooeiu 8 6uoe YPasHeHull
pezpeccuil, Noy4eHHble MEMoOamu NIAHUPOBAHUSL IKCNEPUMEHMA ¢ ROMOWbIO PAKMOPHO20 AHAIU3A, 20e PaKmopbl
VCMAHAGIUBANUCL HA 08YX YpoeHsX. Pesynmomamol: ycmanoeiena cmenenv GIUsSHUS MEEPOOCHIU, 2eoMempuul
pedcyuLeco UHCmMpyMeHma u napamempos CMasKu Had NOBEPXHOCHYIO dHepeuto 00pabomanHbix nogepxHocmell,
a maxdice onpedenén xapakmep Mmoo GUsHUSL. AHAIOZUYHBIM 00pa3oM ObLIA NOTYYEHA MAMEMAMUYECKAds MOOelb
wepoxosamocmu cmanu 45. Yemanosneno enusinie meepoocmu, 2eoMempuu pedicyiye2o UHCMpyMeHma u napamempog
CMA3KU HA WEPOX08aAmMocns 00pabomanHbix NOBEPXHOCMeEN U onpedenén xapakmep 5mo2o enusinus. ObHapysicena
KOPPENSIYUOHHAS,  63AUMOCES3b  ULEPOXOBAMOCIU U  NOBEPXHOCMHOU dHEpeUl 0OpAdOMAHHbIX ¢  PASTUYHLIMU
pedicumamu pe3anusi nogepxrHocmen cmanu 45. Ipu nomowu koappguyuenma paneosoii xoppensyuu Cnupmena
NOKA3AHO OMCYMCmaue YOoeOumenbHoU Ces13U MeHcOy WepoXo8amoCcniblo NOBEPXHOCMUL U NOBEPXHOCHHOU SHEPIUEL.
Tpaxmuyeckas 3HAYUMOCMb: OCHOBHbLE NONOJNCEHUSL U 8bIGO0bL CIAMbU MO2YM OblMb UCNOIB308AHbL 8 HAYYHOU
U NPOU3BOOCMBEHHOU OESIMETLHOCHU NPU PACCMOMPEHUU BONPOCOS, CEAZANHBIX C IKCIILYAMAYUOHHLIMU CEOUCMBAMU

nosepxHocmell oemaneil MauiuH, NOIYUeHHbIX MEXAHU4ecKol 00padomKol KOHCMPYKYUOHHBIX MATNEPUATOS.
Knrwouesvie cnosa: nosepxnocmmuas snepeusi, ulepoxosamocmy, MamemMamuieckue MoOeu.

Beenenne

PaccmarpuBas nporeccsl, IPOTEKAOIIE B TOBEPX-
HOCTHBIX CJIOSIX JIeTajlell MalliH, HEOOXOAMMO OLIEHUTh
napaMeTpbl, KOTOPbIE XapaKTEePU3yIOT UX COCTOSHHE
U 110 U3MEHEHUIO KOTOPBIX MOXHO CYAUTh O MPOUCXO-
JSIINX ABJICHUAX. DTa 33a4a JOCTaTOYHO CJI0XKHA KaK
13-3a HEOOXOIMMOCTH HCIIOIB30BaTh OOJIBIIOE YHCIIO
roKazaTesei, Tak M BCJIEACTBUE UX Pa3HO0Opasus 10
cBoeil husnueckoi npupoze [10-12].

Heo0x0auMo yCTaHOBHUTH CBSI3b MEXJLy TEXHOJIO-
THel U3rOTOBJIEHHUS JeTajlel U Mpoleccamy, MpoTeKa-
IOLIMMH B TIOBEPXHOCTHBIX CIIOSIX B XOJ€ 0OpaOOTKH.
OTO MO3BOJIUT CO3AaBaTh MOBEPXHOCTH C HaMepes 3a-
JTaHHBIMH CBOMCTBAMH.

MarepuaJjbl M1 METOIbI

Cy1iecTByeT MPEIINOJIMKCHUE, YTO MEKIY IIEPOXO-
BaTOCTBIO TIOBEPXHOCTH M BEIUUMHOW ITOBEPXHOCTHOM
SHEPrHH CYIICCTBYET HEKOTOPAsi B3aUMOCBsI3b. B TaHHOIM
pabote ObUIa MOCTAaBJICHA 3aj[adya OMPEICIUTh 3aBUCHU-
MOCTBh MEXKIY PEKUMAMH PE3aHUsI (C YICTOM reOMETPHH
PSKYIIEr0 HHCTPYMEHTA), I[MOBEPXHOCTHOM 3HEprucii
1 MUKpOreoMeTpueld 00paboTaHHON MOBEPXHOCTH.

JIyist 1OCTHIKEHUS TIOCTABJICHHOM 11eJIi OBLI POBe-

JIeH NoJHbIA (aktopublit sxcriepument (IO 23) no
u3BecTHOU MeToauke [2—4, 7-9]. [1o pe3ynbraram aHa-
JU3a JJaHHOTO SKCHEpUMEHTa MEXJTy HOJTYyYeHHBIMU
MOJIEJIIMU LIIEPOXOBATOCTH ¥ TIOBEPXHOCTHOI 3HEprun
ObUIa YCTaHOBIIEHA KOPPEJSIIMOHHAS 3aBUCUMOCTb.

B xauecTBe 00beKTa HCCIIeJOBaHNs ObUIN BEIOPAHBI
00pa3isl U3 craiu 45, noxy4eHHbIe N3 IpoKaTa KpyIio-
ro cedeHus auamerpoM 22 MM u tBeproctsio HRC 40.
VYrpapisieMbIMU (JaKTOPaMU B IKCIIEPUMEHTE BEIOPaHbI
TBEPJOCTh KOHCTPYKLIMOHHOIO MaTepuayla, Haludue
CMa3KU 1 BeIMYMHA pajuyca IIpU BepunHe pesua. s
YCTaHOBIICHHSI YPOBHEH BapbupyeMoro (akropa TBep-
JIOCTH TIOJIOBUHA 0Opa3IOB MO/BEPINIACH 3aKaJIKE 10
HRC 54. O6paboTtka Benach Ha TOKAPHOM CTaHKE MO-
nenn 16K20 mpooabHbIM TOUEHHEM TBEPOCIUIABHBIM
pesuom T15K6 ¢ panuycamu nipu Bepiinne R=0,5 mm
n R=2 MM ¢ u3MEeHEHHEeM TEXHOJIOTMYECKOH Cpesbl,
10 ecth ¢ momaueii COX (cma304HO-OXITaXAAOIIAs
JKUJIKOCTB) 1 6e3 Hee. B kauectBe COX npumensuics
Omynbcon IT-2.

B xauecTBe OTKJIMKA BBIXOJJHOTO TapaMeTpa TEXHO-
JIOTHYECKOM CUCTEMBI B TIEPBOM OIIBITE ObLIa NPUHSTA
LIEPOXOBATOCTh TOBEPXHOCTU KOHCTPYKIIMOHHOTO Ma-
tepuana — Y(Ra), a BO BTOpoM — IIOBEpXHOCTHasI YHEP-
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MAIITHHOCTPOEHHUHE U MAIITHHOBE/IEHHE

rusi KOHCTPYKIIMOHHOTO MaTepuana — Y (y). Mccneno-
BaJM CIEAyIOUIe (akTOPbI, BIUAIONINE HA OTKIHK:
X1(HRC) — tBepmocth, X2(R, MM) — paauyc mpu
BepmuHe pesna, X3(COX) — nmogaua COX. Cnenyet
OTMETHUTH, uTO (hakTopbl X1 1 X2 — KOJTHMYECTBCHHBIC,
a ¢akrop X3 — kadecTBeHHBIN. [TloaTOMY MaTemaru-
YECKHE MOJENIN OTKINKOB MOCTPOEHBI B BUJE ypaB-
HEHUH perpeccur B HOPMAIM30BAHHOM MaciiTabe
U HE MOTYT OBITh MCIIOIh30BAaHBI B KAYECTBE PacyeT-
HbIX. OJIHAKO OHHM TO3BOJAT YCTAHOBUTH XapakTep
U CTeNeHb BIMSHUS KaKAOro (hakropa Ha OTKIUKH,

a TakKe 3P GEKTh B3aUMOACHCTBHsI (PAKTOPOB.
[ToBepXxHOCTHAsI PHEPTHS U3MEPSLIACh METO/IOM He-
BHOPHPYIOIIETO KOHJIEHCATOPa C MOMOIIBI0 Mpudopa
pa3pabotku AsbarauneBa A.1O., onucaHHe KOTOPOTO
npuBeneHo B pabotax [5, 6]. llepoxoBaTocTh OBEPX-
HOCTH 00pabOTaHHBIX 00Pa3IOB U3MEPSIACh C IOMO-
mpto npogunomerpa-npoduiorpadpa ABPUC-TIM7.

Pe3yabTaThl B 00CyKIEHUS
Marpuiia IIaHHPOBaHUS U PE3yJIBTAThl SKCIIEPUMCH-
TOB IPUBEICHBI COOTBETCTBEHHO B TadmuIie 1 1 Tadsmwie 2.

Tab6nuua 1. Pesynsrarst [IDD 23 viccrneoBaHus MIEPOXOBATOCTH

Jns uckimodeHus TpyObIX MOTPeIIHOCTEeH IPOBO-
JWJIOCh PAaBHOMEpPHOE TpPEXKpaTHOEe ayOnMpoBaHMe
Ka)JIOTO OIIBITA.

Jns Kakmoi CTPOKM IUTaHa SKCIIEPUMEHTa OBIIO
ONPEJIENIEHO CPEIHEE 3HAYEHHE OTKIMKA Y W paccuu-
Tana jgucnepcust SZ. UTOObI MPOBEPUTH TUIOTE3Y 00
OJHOPOJIHOCTU psiia JUCIEPCUH, CIEAyeT CPABHUTh
pacdeTHoe 1 TabnMYHOE 3HaUeHne G-KpUTepHs:

G, = 0,5157

2
Simax _ 0,0051

YN 52~ 0,0173

i=1%i

GPhac —

= 0,2953

Tak kak GP2* < G™%", 1o rumoTe3a 06 OTHOPOIHO-
CTH JUCIIEPCUH C JOBEPUTEIBHON BEPOSITHOCTHIO 95 %
TIPUHUMAETCSI.

Jnst onpenenenys MOrpenIHOCTH SKCIIEPIMEHTa B 1ie-
JIoM OBUTa pacCYnTaHa JUCTICPCHSI BOCTIPOU3BOANMOCTH:

s _ 00173
N 8

beuta nonydeHa cienyromas MareMaTHueckas Mo-
JIeIIb B BUJIE yPaBHEHUS PETPECCUU, OIIPEENAIoNIas 3a-
BHCHMOCTH OTKJINKa (Ra) oT ncenenyemsix hakTopos:

Sz = =0,0022

Y(Ra) = 1,638 + 0,139 - X, (HRC) — 0,537 -
- X, (R) + 0,549 - X5(COX) + 0,026 -
- XX, (HRC - R) + 0,062X,X5(HRC - COX) —
— 0,661 - X,X5(R - COX) —0,187 -
- X,X,X5(HRC - R - COX)
bruta BBIABUHYTA T'UIIOTE3a CTaTI/ICTI/I‘-IeCKOI\/‘I 3Ha-
YUMOCTHU KO3(1)(1)I/IL[I/IGHTOB YpaBHEHHA pErpeCcCrun. I[J'If{

TloBTOpHBIEC ONBITHI = 2

No X1 (HRC) [ X2 (R, mm) | X3 (COX) Y1(Ra) Y2(Ra) Y3(Ra) Y S;
1 40 0,5 0e3 0,96 1,03 1,097 1,0291 0,00469
2 40 0,5 COXK 0,954 0,965 0,946 0,95 0,00013
3 40 2 0e3 3,735 3,774 3,732 3,747 0,00055
4 40 2 COX 2,95 3,024 3,089 3,021 0,00484
5 54 0,5 6e3 1,499 1,526 1,485 1,50333 0,00043
6 54 0,5 COXK 0,945 0,912 0,907 0,92133 0,00043
7 54 2 6e3 0,792 0,842 0,856 0,83 0,00113
8 54 2 COXK 1,171 1,028 1,1003 1,09977 0,00511
x| 0,01731

ee IMPOBEPKHU ObUIA pacCYMTaHa IUCIICPCHSI M CTaHIapT-
HOE OTKJIOHEHHE KOO PHUIIUESHTOB!

2 SZ SZ
Si—_.&_,si— _.3—0‘0095
tTa6n

pf — TabnuuHoe 3HayeHue kodppuumenta Croio-
nenta npu p=0,95 u f=(n-1)-N=2-8=16 tIT,f‘P“ZZ, 119

J1J1st TpOBEpKH I'MITOTE3BI O CTATUCTUYECKOH 3HAYH-

MOCTH MaTeMaTH4ecKOi MojieNnn OBbLT ONpe/iesIeH JOBe-

PUTEIbHBII HHTEPBAIL:
Api= 1" - Sp; = 0,0201

Ecmu |b;| = Ay;, To mr060ii n3 k03 PULIEEHTOB C 10-
BEPUTENILHON BEPOSTHOCTBIO 95 % MpU3HAETCs CTaTH-
cTudecky 3HaduMbIM. Ecin |b;| = Ay, To Takoil koad-
(unmeHTt Moxet ObITh 0TOpOIIeH. Bee koadduieHTs!
TIOTyYeHHON MoJien OoutbIne Ap;, CIe0BaTeILHO, OHU
BCE CTaTUCTUYECKH 3HAUYMMBL.

PerpeccnoHHbIH aHAIN3 TTOKA3bIBAET, YTO HAUOOIb-
IIee BIMSHHUE HA OTKJIMK (IIEPOXOBATOCTH) OKa3bIBAET
napubiii dppext X,X35(R - COX). Hemuorum crabee
(B 1,2 pasa) sausaue X;(R) u X3(COX). Bnusnue
TBEPAOCTH MaTepHuaiza oOpa3IoB MOUTH B 5 pa3 ciadee
npenbIaymux (paxTopoB U 2,33 pasa cuibHee ddderra
B3auMozeiicteus TBeppoctd u COX. U3 ypaBHeHus
CJIE/IyeT, YTO C YBEIMUYCHHEM MOJaYH, BKIIOYCHHEM
COX u npu yBenTu4eHUN paguyca NpH BEpLIMHE pe3la
10 R=2 mepoxoBatocts ymeHbmaercs. Minroctpanus
CTETICHN M XapakTepa BIHSHUS (DAKTOPOB HA OTKIHK
NpUBEJIeHa Ha PUCYHKE | B BUje Anarpamm.

O0paboTKa BTOPOH YacTH PE3yIbTaTOB SKCIIEPH-
MeHTa (Talmuna 2) BEINOIHATIACH AaHAIOTHYHO.
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2 11,6376
1,5
1
0,549
02 0,1396 | omss 00si6
0 %% k A
-0,5 -0,1873
q LR 20,6605
Pucynoxk 1. /ITnarpamma k03¢ (puIineHToB MaTeMaTHIeCKOM MOJICTTH IIIEPOXOBATOCTH
Tabmnuna 2. Pesyasrarst [1DD 23 viccnenoBaHus OBEPXHOCTHON SHEPTUH
IIoBTOpHBIE ONBITHI - 2
Ne X1 (HRC) | X2 (R, Mmm) | X3 (COXK Y S;
(HROY X2 R, ) | X3 (CON) 316y T vaen [ vam)
1 40 0,5 0e3 1509,695 | 1512,543 | 1517,291 | 1513,176 | 14,72564
2 40 0,5 COX 1508,746 | 1505,898 | 1506,847 | 1507,164 | 2,102984
3 40 2 0e3 1510,645 | 1510,0645 | 1517,291 | 1512,86 | 14,72311
4 40 2 COX 1495,454 | 1496,403 | 1503,999 | 1498,619 | 21,93614
5 54 0,5 6e3 1501,151 | 1522,987 | 1527,734 | 1517,291 | 201,0001
6 54 0,5 COX 1494,505 | 1505,898 | 1507,796 | 1502,733 | 51,67559
7 54 2 6e3 1505,898 | 1510,645 | 1489,758 1502,1 119,8834
8 54 2 COX 1508,746 | 1505,898 | 1507,796 | 1507,48 | 2,102668
x| 428,1497

Maremarnueckas MOJICIIb HOBerHOCTHOfI OHEPrun
B BUAC YpaBHCHUA PETPECCUH B HOPMAJIU30BAHHOM
maciurade uMeer BUO:

Y(y) = 1507,678 + 3,679 - X, (HRC) + 2,413 -
- X, (R) + 0,276 - X5(COXK) + 1,463 -
- X, X, (HRC " R) + 1,384X,X5(HRC - COX) —
— 0,198 - X,X3(R - COX) —
—3,52 - X, X,X5(HRC - R - cm)

4

1,464

0

[Monmy4eHHast MOJIEITh TIOKA3BIBACT, YTO HAUOOIBIIICE
BIIMSIHUC HA OTKJIMK OKa3bIBaCT B3aUMOJICHCTBUE (PaKTO-
poB X;X,X3(HRC - R - cm) u X;(HRC) — TBepocts mo-
BEPXHOCTH 00pas3ifa, BIUsHAE 3TOro (hakTopa B 1,5 paza
cunbhee BausiHus X, (R) — paanyc Bepumnst pesia. [pu
YBEITUYCHUH BCEX (PAKTOPOB MOBEPXHOCTHAS DHEPTHS
TOXE YBEIIMIUBACTCSI, HICKITFOYCHUE COCTABISIET dPPEKT
ssaumozelicteus X;X,X3(HRC - R - cm). MiumrocTpanust
CTCTICHN W XapaKTepa BIUSHUS (PAKTOPOB HA OTKIIUK
MIpUBE/ICHA HA PUCYHKE 2 B BHJIC JTHATPaAMM.

1,385

Pucynok 2. /Tuarpamma k03 pUIIHCHTOB MAaTEMAaTHYCCKO MOJCITH MIOBEPXHOCTHON SHEPTHH

UroObl yCTAaHOBHUTH CYILECTBYET JIM B3aHMMOCBSI3b
MEXKIY LIEPOXOBAaTOCTHIO U IOBEPXHOCTHOW YHEPTHUE,
OBLT TPOBEICH KOPPETSAIMOHHbIN ananus [1].

B tabnuie 3 mpencrasieHbl JaHHbBIC Ui pacyera
kod(uIeHTa paHroBoii koppessiinu CrimpMeHa.

KoadduimenT koppesnsiium paHros:

6*Y d? 6%112

nn2-1) =~ 8(64—1)

r=1 = 0.33333

rae d — pa3HOCTh PAHTOB Ka)IOHM Maphl COMOCTAaBIsIC-
MBbIX 3Ha‘IeHPII>'I, N — KOJUITMYCCTBO OIIBITOB.

CornacHo oOuiedl kiaccu(uKaluu KOPPEIsIHOH-
HBIX CBsizel [1]:

— CHJIbHAS WJIM TeCHast pu Kod3(duitueHTe Koppe-
sstian r>0,70;

— cpenusis mpu 0,50<r<0,69;

— ymepennas mpu 0,30<r<0,49;
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Tabnuia 3. Pacuet ko3 durienta panropoii koppessiiuu CriupMeHa

Ra Y Panr Ra Panr y Paznocts d Ksanpar
pazHoctu d?

1,0291 1513,176 5 7 -2 4

0,95 1507,163 6 4 2 4
3,747 1512,86 1 6 -5 25
3,021 1498,618 2 1 1 1
1,5033 1517,29 3 8 -5 25
0,9213 1502,73 7 3 4 16

0,83 1502,1 8 2 6 36
1,0998 1507,48 4 5 -1 1

— cmabas npu 0,20<r<0,29; HBIC MaTEeMaTHYEeCKUE MOJICIU IO3BOJISIOT HA3HAYaTh

— oueHb crnabas npu r<0,19.

B paccmarpuBaemom ciayuae 1=0,333(3) mokaseiBa-
€T YMEPEHHYIO B3aUMOCBS3b MEXK/Iy IIEPOXOBATOCTHIO
U MOBEPXHOCTHOM SHEPTUEH.

BoiBog

Takum 00pa3oM, HENNb3s YTBEPKIATh, 9TO B JHaIia-
30HE MHTEPBaja BApbUPOBAHUS (DAaKTOPOB CYIIECTBYET
yOenuTenpHas 3aBUCUMOCTh M@Ky BEIHYMHAMH I10-
BEPXHOCTHON SHEPrHH W ImepoxoBarocTd. [lomydeH-

HaTpaBJICHUEC W3MEHEHUS (aKTOpOB I IPPEKTHB-
HOT'O YIPABJICHUS MHKPOTEOMETpHEil 00paboTaHHBIX
MOBEPXHOCTEH M HAKOIUICHUEM TPeOyeMOoro 3HaYeHHs
MOBEPXHOCTHOI! SHepruu. B wactHOCTH, IpH 06padoT-
ke ctanu 45 nnsg Hanbosee d(PPEKTHBHOTO YMEHBIIIC-
HUS LIEPOXOBATOCTH CIICAYET YBEIIMUMBATh PAANYC IIPH
BEpIIMHE pe3la. A Uil JOCTHKEHHE OONbIIero 3Haue-
HUS TIOBEPXHOCTHOM DHEPTUH 3arOTOBKY HEOOXOIHMO
NPEIBAPUTEIBEHO 3aKaIUTh M OCYLICCTBIATH JIC3BHIA-
HyI0 00pabotky B cpene COX.
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ANNOTATIONS OF THE ARTICLES

ML.N. Kozin,
Doctor of Economic Sciences, Professor, Chief Researcher, Research Institute of the Federal Penitentiary Service
of Russia, Moscow

FORMATION OF THE RISK MANAGEMENT ALGORITHM ON THE OBJECTS OF SOCIAL
INFRASTRUCTURE FROM THREATS OF NATURAL AND TECHNOGENIC CHARACTER

Modern approaches to managing the safety of social infrastructure do not allow implementing an integrated
approach to managing risks from natural and man-made threats. Since the main goal is to achieve an optimum
level of risk taking into account socio-economic, environmental and other aspects, the risk management is designed
to minimize the negative impact on social infrastructure and human health, while minimizing the necessary costs.
The proposed algorithm of the method includes: structural and morphological model of the system («person -
object of social infrastructure — environmenty), systematization, identification of man-caused and natural dangers
and evaluation of their consequences, analysis of integral risk; risk modeling; assessment of the probability of
identified technogenic hazards, analysis of consequences, procedure for calculating, assessing and comparing
risk; risk handling. The economic interpretation of the developed algorithm is to solve the task of optimizing the
costs of risk prevention by applying various modifications of objective functions and conditions when the level of
control is changed.

Keywords: risk, algorithm, management, social infrastructure, threat.
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V.M. Voronina,
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Orenburg State University

DYNAMICS OF THE OUTPUT OF MAIN TYPES OF PRODUCTION IN THE RUSSIAN
MECHANICAL ENGINEERING AS CHARACTERISTIC OF THE INDUSTRY CONDITION
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Devaluation of the Russian ruble in 2014 has resulted in understanding of size of loss of the commodity safety
on many positions, especially, this problem is particularly acute in mechanical engineering production. When
carrying out this research, the general scientific methods (the deduction and induction, the analysis and synthesis)
and statistical methods (graphic, tabular and coefficient) have been used. In this regard the purpose of this article
is the analysis of the mechanical engineering condition during 1990-2015. The main results have been achieved:
the level of loading of machine-building production in Russia has been analyzed; the tendencies of the indicator
decreasing for the last 25 years were revealed; the outputs of the major types of production in the main directions
of the mechanical engineering have been considered; the conclusions about the failure depth in the industry
and the size of lag from the reached «tops» in the Soviet period of the country development are formulated. The
received results will be useful to researchers in the field of industrial production in Russia and to the ministries and
departments to develop the strategy of bringing the industry out of crisis.

Keywords: industry, dynamics, structure, output, main types of production, production capacity, mechanical
engineering economy, state, development.
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DEVELOPMENT OF DIGITAL ECONOMY IN RUSSIA AS A FACTOR OF GLOBAL
COMPETITIVENESS INCREASE

In the article the tendencies of the digital economy development in Russia are considered, it becomes more and
more important driving force of the global economic growth and plays a significant role in the rates acceleration
of the economic development, in the productivity increase of the existing branches, in the formation of new markets
and branches and in the achievement of the inclusive steady growth, recommendations for the growth of the digital
economy are also made. The purpose of the work is to show that the growth mode of «the economy based on
knowledge» is concentrated on the scientific and technical achievements, which are embodied in the conceptual
innovations in all sectors of economy. For this reason «the economy based on knowledge» is characterized by
experts as the innovative economy. The relevance of this work is proved by the fact that the digital economy
is promptly and globally developing and is the most important engine of the innovations, competitiveness and
economic growth in the World. At the present stage of the world economy development the informatization level
of the society and business is of great importance. The following research methods were used. studying and
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generalization methods, analysis and synthesis. These methods allow making a logical study of the collected facts,
to develop concepts and judgments, to do conclusions and theoretical generalizations.
Keywords: digital economy, economic development, Internet space.
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ECONOMETRIC MODELING OF INFLUENCE OF THE HUMAN CAPITAL AND FIXED ASSETS
COST ON GROSS REGIONAL PRODUCT

The relevance of the chosen subject is caused by the increase of the role of the education level and professional
skills of workers in the modern hi-tech economy. The purpose of the conducted research consists in the statistical
studying of the human capital influence on the economies efficiency of the subjects in the Russian Federation. In
this work such methods of the economical and statistical analysis as graphic, tabular, correlation and regression
and cluster analysis were used. The main results were achieved: the stratification of set of subjects on groups on
the level of results and factors of production is proved, the domination of various elements of national wealth in
the pointed subsets is established. The received results will be useful to researchers in the field of labor market, and
also to officials in the Ministry of Labor and Social Protection of the Russian Federation when forming the strategy
directed to decrease the imbalance of labor supply and demand on the territory of the country.

Keywords: human capital, labor power, variation, differentiation, econometric modeling.
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ROLE OF THE IMPORT SUBSTITUTION IN FORMATION
OF THE NEW DEVELOPMENT MODEL

The intensification of Russian industrial policy against the economic sanctions imposed on it and the response
to the food embargo forced the search for approaches to the implementation of long-term industrial policy
mechanisms.

The author suggests turning to the experience of those countries which, on the basis of import substitution
recipes, managed to overcome the way from the «third worldy countries to the «firsty ones. Summarizing the
experience of implementing the policy of import substitution and industrialization makes it possible to point the
common features of such policy and to outline the mechanisms for implementing the industrial policy in the
conditions of forced protectionism.

The stages of the industrial policy based on the import substitution, the characteristics of these stages,
restrictions in the import substitution policy, as well as the institutional bases of the import substitution policy
based on the coefficient of the capitalist system are shown.

Based on the data of Russian statistics it is shown that while the import substitution policy has not shown
significant results, but its continuation is necessary. Consecutive and progressive implementation of the identified
stages of the import substitution policy will lead to the cultivation of national champions - enterprises capable of
producing product that will be competitive on the international market. With the help of the capitalist factor, it has
been shown that the formation of favorable institutional conditions for business development is the initial starting
point for the beginning of the industrial policy implementation.

The article is intended for officials who make state decisions in the field of the industrial policy, as well as for
all those interested in the import substitution.

Keywords: import substitution, industrial policy, sanctions, coefficient of the capitalistic system.
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DIVERSIFICATION OF ACTIVITY AS A METHOD
OF INCREASING THE BUSINESS EFFICIENCY

At the present time the problem of business efficiency is very important. The decision of this problem is one of
the conditions for getting out of the crisis both at the level of the separate enterprise, and at the level of national
economy in general.

There are a lot of ways to improve the effectiveness of the organization in the theory and practice of economics
and management. One of these ways is diversification. The aim of this research is to study the specifics of business
diversification as a strategy of its development. Following methods were used in this research: analysis of scientific,
educational and reference literature on diversification problems, mathematical methods for assessing the level of
the company controllability. As a result, the definition of the organization diversification has been clarified and
a classification of its types has been proposed. On the example of the large construction company in the Kemerovo
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region the tendencies of business diversification are considered and the general assessment of its efficiency is given.
The possible ways of horizontal, vertical and cross diversifications of this company are elaborated: construction
of mobile production facilities, production of alumina-silicate hollow microspheres, production of commercial
products from recycling. The main provisions and conclusions of the article can be used in the scientific and
pedagogical activity when considering questions about the feasibility of business diversification.

Keywords: diversification of the organization, types of diversification, construction company, efficiency of
diversification, directions of the construction company diversification.
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ACCOUNTING OF RESEARCH, DEVELOPMENT AND TECHNOLOGICAL WORKS

The article is devoted to the problems of the information generalization concerning research, development and
technological works in the accounting of the innovation activity.

The aim of the article is the analysis of modern approaches to the generalization of accounting information
concerning enterprises costs in the process of research, development and technological works; the substantiation
of the author's position about the structuring of expenditures and the achieved research results on the development
and technological works in accounting, the information of which is necessary to make managerial on-time
decisions in the innovative activity.

In the article the researches of modern scientists in the accounting sphere, the thematic publications in
periodicals, the fundamental standard and legal documents, regulating the innovative activity and the order
of reflection of expenses and results on RTD in accounting, were used. Methods of the analysis and synthesis,
induction and deduction, observation, grouping and comparison were also used.

The content of different types of expenditures incurred by economic entities in the process of research,
development and technological works for the innovative development was revealed with the complex approach.
Various approaches to synthesis of information on this group of expenses in accounting recommended by modern
standard and legal documents and domestic scientists are stated. The author's approach to the reflection of the
costs and results of these works in accounting is presented, it consists in using the new sub-accounts in the account
08-8 «Performing research, development and technological works».
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The results of this research have the theoretical and application importance and can be used in the process
of accounting and innovation management, as well as for further researches in the economics and management.

Systematization of the theoretical and practical approaches to this problem has shown that procedure of
generalizing the information of costs and results of the innovative activity is insufficiently investigated. Therefore,
the results of the analysis of the expenses content on research, development and technological works are presented
in the article. It is concluded that the most complete characterization of research, development and technological
works costs is possible on the basis of using five subaccounts of the second order and six subaccounts of the third
order in the account 08-8. It will make it possible to implement in the accounting practice the performance of
function of the calculation account by the synthetic account 08 «Investments in non-current assets» not only in
relation to long-term investments in general, but also to innovative activity in particular.

Keywords: accounting, research works, development works, technological works, experimental developments,
innovations, investments, incomes, expenses, expenditures.
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ECONOMETRIC MODELLING OF FACTORS INFLUENCE ON THE INVESTMENT VOLUME
IN THE SUBJECTS OF THE RUSSIAN FEDERATION

The purpose of this article is studying of the influence of the socio-economic factors on the volume of
investment in terms of the subjects of the Russian Federation. For achievement of the goal the general
scientific (the analysis and synthesis), statistical (graphic, tabular, coefficient) and econometric (correlation
and regression) methods were used. The main results we have achieved: the variation of investments values
per capita in total of subjects of the Russian Federation is studied and the leading (lagging) objects are
established, the factors, exerting the main impact on the productive indicator, are revealed, these factors
include the average salary in the region and a share of mining industry, the statistically significant econometric
model is constructed and the forecasting of level of investments at the set parameters of repressors is carried
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out. The results of the conducted research will be useful to researchers of macroeconomic processes, experts
and officials of authorities.
Keywords: investments, econometric modelling, factors, efficiency assessment, region.
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SUBJECTIVE IDEALISM AS PHENOMENON OF EUROPEAN PHILOSOPHY

The rapid development of empiricism in the European philosophy of the XVII- XVIII centuries ultimately led
to its logical denial and the emergence of the subjective idealism concept of George Berkeley. The subjective
idealism has gained fame of one of the most vivid and ambiguous philosophical concepts, and there is interest to it
in our days. The aim of the work is to consider the subjective idealism as one of the key concepts in the history of
the European philosophy, which influenced all subsequent philosophical thoughts. The methods of research were
historical when analyzing the dynamics of the development of the phenomenon under investigation and analytical
when considering the basic provisions of subjective idealism. The urgency of the work is determined by the fact
that it highlights the problem of interpreting and understanding the subjective idealism, which has a way out to
the problem of consciousness, subjectivity, in particular, to the problem of understanding. In the author's opinion,
the subjective idealism has had significant impact on many philosophical concepts. «Subjecty is one of the major
achievements of this philosophical direction. The main provisions and conclusions of the article can be used in the
history of philosophy, the philosophy of consciousness, and also in the social philosophy.

Keywords: subjectivity, objectivity, subject, consciousness, personality, understanding.
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COMPUTER MONITORING CONCEPT OF INNOVATION ACTIVITY OF YOUNG
PROFESSIONALS AND STUDENTS BASED ON THE ANALYSIS OF INFORMATION RESOURCES
IN THE GLOBAL INTERNET

The aim of this article is to increase the activity of young people in the innovative activity of the nation. The
associative-majority and semantic approaches to the search for data on innovation activity and the method of
multi-criteria evaluation of the significance of the innovation result were used in the work. The presented concept
gives a generalized characteristic of innovative activity of higher educational institutions taking into account their
innovative potential, type, volume and significance of innovative results. Scientific novelty: due to the automation
of the process of data collection, registration and processing, the efficiency, completeness and quality of the
analysis are increased, which in its turn should help to increase the efficiency of selecting a strategy for managing
the innovative activity of young specialists and students. Practical significance: the presented concept is intended
for implementation on the network information portal of the organization monitoring IA in the form of a subsystem.
The results can be used within the innovative management in the analysis of innovation activities as of separate
HEIs and their employees, so of the region as a whole.

Keywords: innovative activity monitoring, automated information system, analysis of the results of research
activities, analysis of data on the Internet.
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THE FIBER AND OPTICAL LINE OF INFORMATION TRANSFER WITH LASER SYSTEM
OF RADIATION PROTECTION

The optical fibers have the unique characteristics of the medium to transmit information, but they are sensitive
to the effects of physical fields, which, on the one hand, allow creating the fiber-optic sensors with unique
characteristics, on the other hand, it is the reason for reducing the noise immunity of the transmission systems.
The aim of this article is to develop the noise-immune fiber optic information transmission line allowing to work
in the conditions of exposure to radiation, and other destabilizing factors, leading to higher attenuation of fiber
lines. The scheme for the construction of fiber and optical line, allowing transferring data when being subjected
to destabilizing factors and radiation, is proposed. In the proposed scheme, the desired signal is defined in the
Registrar line from the transmitted on it light flux with wavelength 1. Then it is corrected according to the
value of attenuation of fiber-optic channel, which is determined by the signal from the emitting source at the
wavelength A2 of diagnostic system of the line, specially introduced in its structure. Protection of fiber channel
from ionising radiation is carried out by annealing of stable and unstable absorption bands induced by this
radiation. The signal from the source of optical radiation of diagnostic system at the wavelength A2 is compared
with another signal of the reference voltage source, and if the difference signal is below a certain level, the
capacity of this source is increased until they will be equal. After the restitution of the transmission of fiber-optic
channel to the original level, the power of the radiation source of the line diagnostic system is automatically
reduced to the original level. It is shown, that it is possible to completely reduce the influence of destabilizing
factors on the resulting error, by using the digital methods of performance of all operations in the electronic
part of the line.

Keywords: fiber and optical lines, radiation, attenuation diagnostics, radiation protection by means of laser
radiation, correction of the output signal regarding the attenuation, the automatic choice of the level of the
protecting laser radiation.
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THE INFLUENCE OF DISTANCE ON FUNCTIONING INDICATORS OF THE SET
OF MICROSYSTEMS OF GOODS TRANSPORTATION BY PUBLIC MOTOR TRANSPORT

With the reform of the domestic economy there is a need for testing the compliance of modern practice with
the number of views and dependencies of the classical theory of goods transportation. From this point of view,
the question of the influence of the distance of goods transportation on the development of motor vehicles with
respect to public road transport is considered. Calculated by two techniques, the dependences of development
in tons and ton-kilometers as for separate vehicles so for set of microsystems of goods transportation in the city
are established. These sets are organized as several pendulum routes with the contrary not loaded mileage, on
each of which one vehicle works in isolation and the waiting time of loading and unloading operations is zero.
Analysis of the results allowed drawing a conclusion about inexpediency of use, because of significant errors, the
corresponding formulas of the classical theory performance of freight automobile transportation.

Keywords: a set of microsystems of goods transportation, distance, development.
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SAFETY AND EFFICIENCY OF OPERATION OF TRANSPORT TECHNOLOGICAL MACHINES
APPLYING METHODS CONTROLLING CHANGES OF THEIR TECHNICAL CONDITION

Inthe article the technique, increasing safety and efficiency of transport technological machines operation
in the northern regions of the Russian Federation, is given. The objective function of the optimization
of the operating process of the transport-technological machines under the extreme climatic conditions
is described. Recommendations regarding the application of diagnostic methods, controlling changes in
the technical state for the purpose of prognostication of the machines failures, are proposed. It is shown
that increase in safety and efficiency of machines operation, and also the reduction of expenditures for
engineering service and repair, directly depend on timeliness and quality of the control of changes in their
technical state. Under the northern conditions the urgency of these measures rises and is caused by the
negative effect of low temperatures not only on units and aggregates of machines, but also on human health.
The risk of the appearance of the road-transport incidents or accident is minimized with the aid of the three-
stage system of the control of changes in the technical state of machines. The economic feasibility of this
system is explained by the possibility of updating the strategy of technical service, forecasting and revealing
failures before their emergency. The described system of engineering control forms the prerequisites for
the creation the regulations of the replacements of components, limiting the reliability both of the domestic
and of the foreign machines, and also introducing the information and technical support to the machines
operation.

Keywords: transport-technological machines, safety, engineering control, the probability of failure,
prognostication, the remote monitoring.
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THE CHOICE OF HAULAGE CONTRACTOR FOR SCHOOL CHILDREN TRANSPORTATION
USING PUBLIC PROCUREMENT

The urgency of the problem under study is caused by the fact that over the period of several years the
accidental rate with the participation of school buses has been remaining at a high level in our country. The
work is aimed at identifying the new ways of arranging the transportation of pupils in order to improve the safety
of this transportation. The main approach to the study of this problem is the analysis of domestic and foreign
systems of schoolchildren transportation, which revealed that the high level of transportation safety is provided if
transportation is carried out by specialized road transportation contractors. The study presents the results of the
analysis of accidental rate with the participation of school buses for the last five years, proposes the algorithm for
choosing a road transportation contractors for schoolchildren transportation within the competitive selection, and
also defines the significance of values of cost and non-cost criteria of the tender documentation. The materials of
the article can be useful in selecting organizations for student transportation in the regions of Russian Federation.

Keywords: schoolchildren transportation, transportation safety, public procurement, competitive selection

References

1. Road accidents with buses, transporting children, in the RF in 2012-2015 years [Electronic resource] / Official
website: RIANews. — Access: http://ria.ru/spravka/20150521/1065679419.html — (reference date: 27.09.2016).

2. Anokhin, S.A. Development of «the rural school busy issue / S.A. Anokhin // Questions of modern science
and practice. Vernadsky Federal University. —2012. — Vol. 1. — pp. 1-15.

3. State regulation of the school transportation safety in our country and abroad / N.M. Sivolobov, S.A. Shiryaev,
V.A. Gudkov, A.A. Rayushkina // Proceedings of the Volgograd State Technical University. —2013.—Vol. 10 (113).—
Vol. 6. — pp. 82-85.

4. Road accidents with buses, transporting children, in Russia in 2011-2012 [Electronic resource] / Official
website: RIANews. — Access: https://ria.ru/Incidents/20120904/499450505.html — (reference date: 20.09.2016).

90



5. Pashutina, N.A. The experience of school transportation by specialized passenger transport in the Russian
Federation / N.A. Pashutina // Humanitarian, socio-economic and social sciences. —2014. — Vol. 6-2. — pp. 243-250.

6. Pogotovkina, N.S. Application of the principles of the concept of children transportation organization by
buses to schoolchildren transportation / N.S. Pogotovkina, P.P. Volodkin // Traffic organization and traffic safety:
Materials X International scientific and practical conference 16 March 2017, Tyumen / The Ministry of Education
and Science RF, Federal State Budgetary Educational Institution of Higher Education «Tyumen Industrial
University». — Tyumen, 2017. — pp. 188-190.

7. Pogotovkina, N.S Development of the algorithm of the tender holding for the schoolchildren transportation /
N.S. Pogotovkina, P.P. Volodkin // Competitiveness in the global world: economics, science, technology. —2016. —
Vol. 1. —pp. 134-137.

8. Problems and directions for development of schoolchildren transportation in rural areas / N.M. Sivolobov,
S.A. Shiryaev, V.A. Gudkov, A.A. Rayushkina // Scientific papers SWorld. —2012. — Vol. 4. — Vol. 1. — pp. 99-103.

9. Information about the road safety indicators [Electronic resource] / Road Traffic Police. — Access: http://
www.gibdd.ru/stat/ — (reference date: 06.10.2016).

10. Shiryaev, S.A Organizational and technological problems of schoolchildren transportation / S.A. Shiryaev,
A.A. Rayushkina, N.M. Sivolobov // The automotive industry. — 2014. — Vol. 5. — pp. 22-25.

M.V. Mousokhranov,
Candidate of Technical Sciences, Associate Professor at the Department of Machine Building Technologies,
Kaluga Branch of the Bauman Moscow State Technical University (National Research University)

V.V. Kalmykov,
Senior Lecturer at the Department of Machine Building Technologies, Kaluga Branch of the Bauman Moscow
State Technical University (National Research University)

J.A. Savina,
Undergraduate Student at the Department of Machine Building Technologies, Kaluga Branch of the Bauman
Moscow State Technical University (National Research University)

MATHEMATICAL MODELING OF QUALITATIVE CHARACTERISTICS AT PROCESSING
OF STRUCTURAL MATERIAL BASED ON IRON

The aim of this article is to establish a correlation between the micro geometry of the machined surfaces of parts
made of structural material and the level of surface energy. Methods were applied.: the estimation was made using the
Spearman rank correlation coefficient. The mathematical models were compared in the form of regression equations,
obtained by methods of experiment planning using factor analysis, where the factors were established at two levels.
The degree of influence of the hardness, geometry of the cutting tool and lubrication parameters on the surface energy
of the treated surfaces was determined, and also the nature of this influence was determined. The mathematical model
of the roughness of steel 45 was obtained in a similar way. The effect of the hardness, geometry of the cutting tool and
lubrication parameters on the roughness of the treated surfaces was determined and the nature of this influence was
determined. The correlation relationship between the roughness and surface energy of the surfaces of steel 45 treated
with different cutting regimes has been found. Using the Spearman's rank correlation coefficient, the absence of
convincing relationship between the surface roughness and surface energy is shown. Practical significance: the main
provisions and conclusions of the article can be used in the scientific and industrial activities when considering issues
related to the operational properties of the surfaces of machine parts, obtained by machining of structural materials.

Keywords: Surface energy, roughness, mathematical models.

References

1. Adler, Y.P., Granovsky, Yu.V., Markova, E.V. Planning the experiment when searching for optimal conditions
/Y.P. Adler, Yu.V. Granovsky, E.V. Markova. — Moscow: Science, 1976. — 280 p.

2. Zenkina, I.A. The main moment of the resistance forces in a gas-dynamic bearing with spiral grooves /
I.A. Zenkina // Don Engineering Bulletin. — 2014. — Vol. 30. — Vol. 3. — p. 88.

3. Zenkina, I.A. Mathematical modeling of gas-dynamic bearings with spiral grooves: abstract of dis. ...
Candidate of Physical and Mathematical Sciences: 05.13.18 / Zenkina I.A. — Tula, 2004. — 24 p.

4. Kalmykov, V.V., Fedorova, O.S. The basic statistical methods for analyzing the results of experiments /
V.V. Kalmykov, O.S. Fedorova // Electronic Journal: Science, Technology and Education. —2016. — Vol. 1 (5). —
pp. 68-75.

91



HHTE/UIEKT. HUHHOBALIUH. HHBECTHIIHH 52017

5. Musokhranov, M. V., Kalmykov, V.V., Sorokin, S.P. Energy indicators of the quality of machine parts and
methods for their measuring [Electronic resource] / M. V. Musokhranov, V.V. Kalmykov, S.P. Sorokin // Fundamental
research. — 2015. — Vol. 10—1. — pp. 43-49. — Access: http:/fundamental-research.ru/en/article/view?id=39121 —
(reference date: 01.03.2017).

6. Musokhranov, M.V., Kalmykov, V.V., Logutenkova, E.V., Sorokin, S.P. Energy state of the surface layer of
machine parts / M.V. Musokhranov, V.V. Kalmykov, E.V. Logutenkova, S.P. Sorokin / Modern science-intensive
technologies. — 2016. — Vol. 5-2. — pp. 276-279.

7. Musokhranov, M.V., Savina, Y.A. Technique of carrying out the experiment for the analysis of factors
affecting the quality of the surface [Electronic resource] / M.V. Musokhranov, Y.A. Savina // High technology in
instrument engineering and engineering and the development of innovative activity in the university: Materials
of the All-Russian Scientific and Technical Conference 15—17 November 2016. — Vol. 1. — Kaluga: Publishing
House of the Bauman MSTU, 2016. — pp. 40-42. — Access: http://conference.bmstu-kaluga.ru/uploads/userfiles/
december 2016 1.pdf — (reference date: 01.03.2017).

8. Novik, F.S., Arsov, Y.B. Optimization of metal technology processes by experiment planning methods /
F.S. Novik, Y.B. Arsov. — Moscow: Mechanical engineering; — Sofia: Technique, 1980. — 304 p.

9. Filippova, I.A., Khaychenko, V.E., Gerasimova, N.S. Increase in the mechanical properties of steel 45L by
means of modifying methods / I.A. Filippova, V.E. Khaychenko, N.S. Gerasimova // Foundry of Russia. —2016. —
Vol. 3. — pp. 16-20.

10. Gary Stygera, Rudolph F. Laubscher, Gert A Oosthuizen Effect of constitutive modeling during finite element
analysis of machining-induced residual stresses in Ti6Al4V Procedia CIRP / Gary Stygera, Rudolph F. Laubscher,
Gert A Oosthuizen. — Vol. 13. —2014. — pp. 294-301.

11. Madyira, D., Laubscher, R.F., N. Janse van Rensburg and Henning, P.F. High speed machining induced
residual stresses in Grade 5 titanium alloy / D. Madyira, R.F. Laubscher, N. Janse van Rensburg, P.F. Henning //
Proceedings of the Institution of Mechanical Engineers, Part L // Journal of Materials Design and Applications. —
2014. — Vol. 227. — Vol. 3. — pp. 208-215.

12. Persson, B.N.J. Sliding Friction Physical Principles and Applications / B.N.J. Persson // 2nd Edition
Springer—Verlag. — Berlin Heidelberg GmbH, 2000. — 462 p.

92



OCHOBHBIE TPEBOBAHUA K COAEPX)KAHUIO 1 O®OPMJUIEHHUIO
ABTOPCKHUX MATEPHUAJIOB

1. K ny0iiukanuuu NpuHAMAKTCS HayYHble (IPAKTHYeCKHe) U 0030pHbIe CTAThH.

1.1 K conepkanHuio HayqHOM (MTPAKTHUECKOH) CTAThH MPEABSBISIOTCS CIEAYIOMNE TPeOOBaHUS:

— B BBOJJHOM 4acTH I0JKHA OBITH 000CHOBAaHA aKTya IbHOCTH U IIEJIECO00Pa3HOCTh pa3pabOTKH TeMBbI (HAyIHON
TIPOOIIEMBI HITH 331a4H );

— B OCHOBHOI 4acTH CTaThbH IMyTEM aHAJIN3a M CHHTE3a MH(OPMAIMH HEOOXOIMMO PAaCKPBITh HCCIEIyeMble
TIpoOJIEMBI, Ty TH UX PEIICHNsI, 000CHOBAHMS BO3MOXKHBIX PE3YJIBTaTOB, UX JOCTOBEPHOCTB;

— B 3aKJIIOYNTEIBHON YaCTH HEOOXOANMO MO/IBECTH UTOT, C(hOPMYIUPOBATH BHIBOABI, PEKOMEHAAINH, YKA3aTh
BO3MOJKHBIC HAITPABJICHUS JATbHEHIITNX NCCIIEJOBAaHNH.

1.2 K conep:xaHnto 0030pHO cTaThll (0030pa) MPEABABISIFOTCS CICAYIOMINE TPCOOBAHMS:

— B 0030pe€ TOIKHBI OBITH TIPOAHATIM3UPOBAHEI, COTIOCTABICHBI 1 BBISIBICHBI HANOOJIEE BayKHBIE U IEPCTIEKTHB-
HBIC HAIIPABJICHNS PA3BUTHS HAYKH (IPAKTHKHN), €€ OTCIBHBIX BUIOB JICSITEILHOCTH, SIBICHUH, COOBITHI 1 TIpoYee;

— MarepHai JIOJDKEH HOCUTH MPOOJIEMHBIH XapakTep, IeMOHCTPUPOBATh ITPOTHBOPEUMBBIC B3INISIABI HA Pa3-
BHTHE HAYYHBIX (TIPAKTHUECKUX) 3HAHUH, COAEPKaTh BBIBOJIBI, 000OIICHNSI, CBOAHBIC TaHHBIE.

2. [lepeyeHb HEOOXOAUMBIX JAHHBIX B CTaThe:

— VK, pamunust, iMs, OTYECTBO aBTOPA MII aBTOPOB (HA PYCCKOM M aHITTMHCKOM SI3BIKE);

— MOPOOHBIE CBEJCHUS 00 aBTOPE MIIM ABTOpAx: yueHas CTEHEHb, yUCHOE 3BaHHE, IOJDKHOCTh, MECTO pabOThI
(Ha pyCCKOM M aHITIMHCKOM SI3BIKE, KaK B YCTaBe OPraHHU3aINN);

— 9IIEKTPOHHBIN afpec, ajipec I OYTOBOH NEPENHCKY;

— QaHHOTAIMSA, KOTOPasi TOJDKHA COZIEP KaTh KPAaTKYI0 BEPCHIO CTaThH M MIMETh YETKYIO CTPYKTYpY (Kpome (huito-
co(um): eI, METO/Ibl NCCIIEJOBaHNS, aKTyalbHOCTh, OCHOBHBIC pe3ynbraTsl (100-250 ciioB, Ha pyccKkoM | aH-
TJINHCKOM SI3BIKE);

— KJIIOUEBBIE CII0BA (4—7 CIIOB) K cTaThe (HAa PyCCKOM M aHIJIMHCKOM SI3BIKE);

— Ha3BaHME CTaThH (HA PyCCKOM M aHIJIMHICKOM SI3BIKE);

— TEKCT CTaTbH;

— JIUTEpaTypa Ha PYCCKOM M aHIJIMHICKOM sI3bIKe, peKoMeH ryeTcs He MeHee 10 myHkToB. OdopmiieHne B cOOT-
BETCTBUH C MEX/yHapOAHBIM OHOIMOrpaguIeckuM CTaHIapTOM.

3. Marepuan gomkeH ObITh HaOpaH B TEKCTOBOM penaktope Microsoft Word B ¢popmate *.doc mmu *.docx;

— HIpudt: rapautypa Times New Roman, 14 pt, MmexxcTpounsrii naTepsain 1,5 pt.

— BripaBHMBaHME TEKCTA: TIO IIMPHHE.

— Ions: neBoe 3 cMm, npasoe 1,5 cM, Bepxuee 1,5 cM, HUXKHEE 2 CM.

4. I'pacmueckuii MaTepuan 0DKeH OBITh BBITIOJNHEH B Tpaduueckom pemaktope. He mormyckaroress OTCKaHHU-
poBaHHbIEe TpadukH, TaOmuIbl, cxembl. Dororpadum, MpeacTaBICHHBIE B CTAThe, JODKHBI OBITH BBICIAHBI OT-
nenbHBIM (aitmom B popmarax *.tiff wmu * jpg ¢ paspemennem He meree 300 dpi. Bee rpaduyeckue maTepuaist
JIOJDKHBI OBITH U€PHO-OCIIBIMU, TIOJTHOI[BETHBIC PUCYHKH HE TIPUHUMAIOTCH.

5. CchUTKHM Ha MIEPBONCTOYHUKH B TEKCTE 3aKJIIOYAIOTCS B KBA/IPATHBIE CKOOKH C yKa3aHHEM HOMEpa U3 CIIHCKa
JUTEPaTypHI.

6. K crarbe oTAeNbHBIM IOKYyMEHTOM TIPHKJIA/(BIBACTCS] AaHKETA C JAHHBIMH 00 aBTOpE.

7. K crarbe MpuKIaapIBa€TCs PELCH3HS OT OCTEIIEHEHHOTO CIICIIHANINCTA.

8. K crarpe mpukiagpiBaeTCs KOMMS KBUTAHIMK 00 orutate myonukaruy. [TyOnukanys orrauuBaeTcst TOIBKO
TI0CTIE TIOJIOKHUTENFHOTO PEIICHNS WICHOB PEAaKIIMOHHON KOJUICTHH.

9. Crarbu, oopmiieHHBIE O€3 COOMOIEHNs TaHHBIX TPEOOBaHNH, pelaKIiell He paccMaTpHUBArOTCSI.
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