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BKC-Inbereational House

Accounaums aBTomobunbHbIX MHXeHepoB Poccun AAA

LleHTpanbHbI Hay4YHO-MCCNEeAOBaATENLCKUIA aBTOMOOUIBHbIV 1
aBTOMOTOPHbIN MHCTUTYT « HAMW»— BeayLlas Hay4YHas opraHusaumns
Poccuinckon depgepaumm B obnactu passmtus aBTOMOOMIECTPOEHMS

Hekommepueckoe naptHepcTBo «O6beanHeHne aBToNpon3BoanTenen
Poccuuny

Komnanuna HYUNDAI MOTOR — oavH 13 nuaepoB MUPOBOW
aBTOUHAOYCTPUMN.

Komnanna MOTUL — mupoBon nuaep B NPOM3BOACTBE CUHTETUYECKNX
CMa304HbIX MaTtepuanos

KomnaHua NGK — BeayLumn nponssogntenb CBeYern 3axnraHus u
KMCNOPOAHbIX AaT4YNKOB

KomnaHua National Instruments — oanH 13 MMpoBbIX NMNOepoB B
pa3paboTke U N3roTOBIIEHUN annapaTHOro 1 NPorpamMmMHOro
obecneyeHnst 4nst CUCTEM aBTOMAaTMU3MPOBAHHOIO TECTUPOBAHMS

Komnanusa Autodesk — mmnpoBon nugep B obnactu peweHun ans 3D-
NPOEKTMPOBaHus, Au3ariHa 1 CO34aHNs BUPTyarbHON pearnbHOCTM

KomnaHus Genser — oguLmanbHbIi Aunep BeAyLmMxX MUPOBbIX
aBTOMOOUIbHLIX OpeHaoB

AHanuTtunyeckoe areHtctBo «KABTOCTAT» — poccuiickun nuaep cgepbl
nccrnefoBaHus Nno pasnuyHbIM TEMaTUKaM aBTOMOOUITBHOTO pbiHKa

BKC IELTS Centre — nepBbin B MockBe odumumanbHbIn
aKKpeAMTOBaHHbIN LEHTP No npuemy ak3ameHa IELTS

ToproBbin JomM «BbrbnmMornobyc» — rnaBHbIV MPOCBETUTENBCKUN U
MHAOPMALMOHHO-KHWXKHBIN Meana-LeHTp MockBbl

Komnanna SACMA — nugep B NpOeKTUPOBaHUN 1 MPON3BOACTBE
CTaHKOB B cepe 06paboTkM MaTepranoB AaBEeHNEM.



N

=

V 4
R

MRMA 2012

ECTECTBEHHO-HAYYHBIE CEKI1UA

CEKHOUSA «XUMUS»

BOI'IAHOB C.B.
MI'TY «MAMN»

Hayu. pykoBoaurens: k.X.H., PYCAKOBA C.M.

AJICOPBLIUS DJITA HA MOBEPXHOCTH JUOKCHUJA TUTAHA

N3yuyena 3aBuCHMOCTb aacopOLUM 3TUIEHAMAMUHTETpaykcycHol kuciorel (O/ATA) Ha
nosepxHoctu auokcuaa turada (TiO,). Ha puc. 1 npeacrasnena 3aBucumocts ajgcopouuu SATA

Ha Ti10; ot Benuuunsl pH.
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Puc. 1. 3aBucumocts aacopOiuu IATA Ha TiO, ot Benuunnsl pH mipu [DATA] = 0,01 mons/m.
Touku — sKcTIepUMEHTANIbHbIE JaHHbIE, JIMHUU — rpaduueckoe u3o0pakeHrue n3oTepMsl JleHrmropa.

W3 ananuza rpaduka cienyer, yto MmakcuManbHas aacopouus 3TA u3 pactBopa Ha oKcHie
tutana(IV) mpoucxoaut mpu 3HayeHusx BenuuuHbl pH 1,5+2,0. Takum o0pazom, NoJgydeHHBIE
3HAYCHMsI BEJTUYHHBI pH SBIISIFOTCS ONTUMAaIBHBIMU TIPU OYKCTKE pacTBOpoB oT D/ITA copbenTamu

Ha OCHOBC JUMOKCHAA TUTaHAa.
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CHUJ10POB K.B.
MI'TY «MAMW»
Hayu. pykoBoaurens: k.X.H. PYCAKOBA C.M.

KHCJOTHO-OCHOBHBIE CBOMCTBA OKCHJIA ATIOMUHUS

N3yueHbl KHCIOTHO-OCHOBHBIE cBoiicTBa Al,Q; METOIOM MOTEHIMOMETPUYECKOTO
TUTpOoBaHUs (poHOBOro aexTponura u cycnensun Al,O, menousto KOH npu koHueHTpanuu

¢onoBoro snexrponura (KCl) 0.1 wmonw/n. [lomydeHHBIE SKCIIEpUMEHTAIbHBIC JaHHBIC
IpeJicTaBjIeHbl Ha puc.l.

12
pH

10 g
11 2

4
oot
1} 2 4 f 2 10 12 14

V., MII
Puc.1. 3aBucumocts pH or 06bema npuiiuroii menoyu KOH.
1.— kpuBast TUTpOBaHUSI (POHOBOTO IIEKTPOIIHUTA;
2.— kpuBas TuTpoBanus cycrnensuu Al,O,

Touykm — OSKCIepUMEHTAlbHBIC JaHHBbIC, JMHUH — Trpadudeckoe H300paKeHUE KPHUBBIX
TUTpoBaHus. M3 aHanu3a rpaduka ciemyer, 4to 3HaueHue pH Touku HyJeBOro 3apsnaa paBHO 6.9.
[Tpu 3nauenusax pH Goasbiue 6.9 6yayT Ha noBepxHocTH Al,O, OyayT ancopOUpOBaTHCS KaTHOHBI,

a npu 3HaueHussx pH MeHbie 6.9 — aHMOHBI.

HOBOCAJ J.I1.
MI'TY «MAMW»
Hayu. pykoBoautens: a.x.H., npo¢. 3bIK H.B.

HOJYYEHUE XJIOP3AMEHEHHBIX N30KCA30JI0B HUTPO3UPOBAHUEM
JUXJTOPIUKJIOITIPOITAHOB

N30kca3onpl — ynoOHbIE CHUHTOHBI JJISl TOJYYEHMsI pa3iMuHbIX OHU]yHKIIMOHAIBHBIX
COCIMHEHUH, a TAKXKE PsAJIa JICKAPCTBEHHBIX IIPENapaTos.
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B naGoparopun bronornuecku aktuBHbIX opranndeckux coequHenuii (BAOC) xumudeckoro
dakynprera MI'Y umenu M.B. JlomonocoBa (mpodeccop H.B. 3bIk) OBLIIO yCTaHOBJICHO, YTO
OJHMM W3 YJOOHBIX METOJOB MOJYYEHHs apHi-, TaJOreH-3aMEIICHHBIX HM30KCa30JI0B SBISETCS
peakuusa komiuiekca ONCI-2SO, ¢ apunguranoreHuukiIonponaHamMu. B naHHOM pabore Mbl

U3Y4YIIN  peakiuioo  GeHmnTIwI-auxiaopuukionponasa ¢ ONCI-2SO,. IIpu stom ocoboe

BHUMAaHUE MBI YJICIWJIA KOHTPOJIO 33 XOJOM PEaKIUU C IOMOIIBI0 METO/Ja TOHKOCIOWHOU
xpomartorpaduu (rutactunsl Silufol), a Takke BBIACNEHUIO WHIUBUAYAIbHBIX BEIIECTB METOAOM
KOJIOHOYHOM XpoMaTorpaduu Ha CHIIHKarese (AIF0SHT dTUIaneTat: rekcan = 1:1)

ol H R
1 ClL ¢l
X NOCI 3SO; CI\%YR CI\%\/H cis %
R CH.Cl, O—N/ * CFN/ CISo, (CH2),
3

1 2
R= @ CHz-CHz

Takum 00pa3oM, YCTaHOBJIEHO, YTO HE3aBUCUMO OT MPUPOJBI TalloreHa (XJIOp Wik Opom)
KOTOPBIC COJIEpXKATCS B KAUECTBE 3aMECTHUTENICH UKIIONPOIaHa, PeaKius MPOXOJAUT aHATOTHYHO C
oOpa3zoBaHMEM TPOAYKTOB OJMHAKOBOIO THIA. Takke TOKa3aHO, YTO KOJIOHOYHOM
xpomarorpadueil He TOJBKO MOXHO BBIJICIUTH COCJAMHEHHE 4, HO W Pa3JelITh CTPYKTYpPHBIC
M30MEpHBIE U30KCa30J1bI 2 U 3.

>

YEPHYXA K.O.
MI'TY <MAMIN»
Hayu. pykoBoaurens: 1.x.H., npod. 3bIK H.B.

XPOMATOI'PA®UYECKOE PA3JIEJIEHUE ITPOAYKTOB HUTPO3UPOBAHUA
ANBPOMIUKJ/IOITIPOITAHOB

[Tonck HOBBIX IMEKTPODUIBHBIX PEAreHTOB M HM3YYCHHE UX CHUHTETHYECKHX BO3MOXKHOCTEH
ABJISIETCS. OJTHOM M3 BAXKHEUIIINX 3a]1a4 TOHKOI'O OPTaHUYECKOr0 CUHTE3A.

B naGopartopuu buonornuecku akTuBHbIX opranndeckux coequHenuit (bAOC) xumuueckoro
dakynprera MI'Y umenn M.B. JlomonocoBa (mpodeccop H.B. 3bIk) ObIT mpeanioxkeH HOBBINA
Hutposupyomuii  pearenT-komiuieke ONCI-2SO,, KoTOpbIii OKa3alcsi NEPCHEKTUBHBIM JUIs

CHUHTE3a U30KCA30JI0B U3 apuJi-, HJIN AJIKKWJI HUKIIOIIPOITaHOB.

B JTAaHHOM pabore HaMH ObLTa H3ydeHa peaxkuus KOMILIEKCa c
bernmmTHIIMOpOoMIMKIIONponaHoM. KOHTpoiIb 3a XOJOM peakiM OCYLIECTBISUICS C TOMOIIBIO
MeToJla TOHKOCHOWHON Xxpomarorpaduu (mmactunsl Silufol). Ilpu stom Obulo 0OHapyX)eHO
o0Opa3oBaHue TpeX MPOAYKTOB PEAKLMH: JBa M30MEPHBIX M30Kcazona (2) u (3), a Takke MPOIYKT
ANEKTPOPMIBHOTO XJIOPCYIbGUPOBAHUS B OCH30IbHOM KOJIBIIE (4)

B H R <
Br Br R Br H Br
R NOCI « 250, - /. Ciso, @(CHZ)Z %
CH,Cl, O-N O-N
2 3
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Brinenenue npoayKToB peakuuyd B UHJIMBHUIYJIBHOM BUJE MPOBOIAWIM METOJOM KOJIOHOYHOM
xpomarorpadun Ha cumKaresne (JIIOCHT, STHIIAeTaT-TIeTpoIeHHbIN 2¢up, 1:1).

M3omepHbIe n30Kca301bl 2 U 3 JIETKO pa3inyaroTcs ¢ nomolibio cnekrpockonuun AMP1H, tak
kak =C-H npoToH coeauHeHus 2 NposBISETCS B BUIE CUHTIIETA B 00sacTh 6.10 M.J1., aHAJTOTUYHBIH
MIPOTOH COEAMHEHUSI 3 UMEEeT XUMUUYeCcKuid ciBur 8.10 m.x.

Taxkum o0Opa3oM, mokaszaHo, 4To peakuus audpomuukionponaHa u kommiekca ONCI-2S0,

ABJIIETCS YAOOHBIM METOJOM IIOJIyYEHHsI M30KCa30JI0B, a KOJOHOYHAs XpoMarorpagus —
3¢ (heKTUBHBIN METOJ] pa3/IeleHUs TOJYYSHHBIX TPOAYKTOB PEaKIUH.

IMABJIIOK H.C.
MI'TY <cMAMW»
Hayu. pykoBoaurens: TEPEXOBA M.B.

ACOPBIUA UOHOB MAT'HUS HA IIOBEPXHOCTHU OKCHUJA ATFOMUHUA

HMNonbsl marums B MaJIOMUHCPAJIM30BAHHBIX BOJaX 3daHHMAKOT IICPBOC MCECTO. OCHOBHBIM
HUCTOYHUKOM HOHOB MarHus SABJISAIOTCA OJOJIOMUTHI. Xopomaﬁ PacCTBOPUMOCTD COJICli MarHms
MO3BOJIACT IIPUCYTCTBOBATbL HOHAM MarHus B IIPUPOJHBIX BOJAX B OOMIBIINX KOHIOCHTpalusix.

I/I3yqua 3aBUCUMOCTb ancop6u1/m HOHOB MarHus Ha MOBCPXHOCTU OKCHUJA aJITFOMHUHUS. Ha

2
puc.1 npencrasnena agcop6uus noHos Mg~ Ha mosepxuoctu Al,O, B 3aBucumocTH ot pH.

1" I I I I
4

210 —

240"

—4

60t | | | |

Puc.1. 3aBucumocts aacop6uuu nonos Mg’ na nosepxuoctu Al,O, B 3aBucumocts oT pH

npu koHneHTparuu Mg** 0,01Mob/71.

Toukn — SKCHEpUMEHTANbHbIE AAaHHBIC, JUHUH — TpapuuecKkoe H300paKeHHe H30TEPMBI
Jlenrmiopa. U3 amanusa rpaduka cielyer, uTo MakcuMmanbHas aicopbuus Mg?* wu3 pacTtsopa
IIPOUCXOIUT NpHU 3HadeHusX pH 7-8, To ecTe 3T 3HaueHus pH SBIAIOTCS ONTUMAabHBIMU IPU
OUHCTKe PacTBOPoB OT HoHoB Mg’" copGenramu Ha ocHoBe Al,O;.
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BAT'AHOBA T.H.
MI'TY «MAMW»
Hayu. pyxoBoaurens: TEPEXOBA M.B.

ACOPBIUA UOHOB IMHKA HA INOBEPXHOCTHU OKCHUIA AJIIOMUHUA

AncopOuust SBISETCS OJJHUM U3 CaMbIX IIHPOKO PACIPOCTPAHEHHBIX METOJIOB OUUCTKH BOJIBI.
AIICOp6CHTI>I MOKHO BCTPCTUTH KaK B HEOOIBIINX arraparax UHAUWBHUAYaJIbHOI'O IMOJIb30BaHUs, TaK
Y B IPOMBILUICHHBIX arperarax. MNPUMEHSIOT I OYUCTKU BOJBI OT TAKMX OIACHBIX BEILECTB, KaK
(GTOp, MBITIBSIK, CEJICH, IIUHK U Jp.

N3yyena 3aBHCUMOCTH afcopOIIMM MOHOB LIMHKA Ha MOBEPXHOCTH OKcHIa amoMuHus. Ha
puc.1 npezcrasnena aacopbuys HoHOB Zn’* Ha TOBEpXHOCTH Al,O, B 3aBucumocTu ot pH.

(=
="
:,-"""'"'f .
0.0025 #,,,--""'#
b
0.002 / /
/ &
0.0015
s
&
-0.001 4 45 5 55 & 6.5 7 75 2 25
pH

Puc. 1. 3aBucumocts aacopOuun nonos Zn’* na nosepxnoctu Al,O, B 3aBucumocTd ot pH npu

xonnenTpanuu Zn**0,01moms/71.

Toukn — SKCHepUMEHTaNbHbIE MAaHHBIC, JUHUM — TpapuuecKkoe M300paKeHHE H30TEPMBI
Jlenrmiopa. W3 amanusa rpaduka cieayer, 4To MakcuMmalbHas ancopbuus Zn®' w3 pacteopa
HNPOUCXOAUT npu 3HadeHusX pH > 7, 1o ecTb 3Tu 3HadyeHus pH SABIAIOTCS ONTHUMAalbHBIMU IIPU
OUHCTKE PacTBOPOB OT HOHOB Zn** copbentamu Ha ocHose Al,O,.
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TEXHUYECKHUE CEKIIUHN
CEKIIUA «<ABTOMOBUJIN

JIAPUH E. C., MEJIBHUKOBT. O.
Bourl' TY
Hayu. pykoBoaurenu: a.1.H., mpod. PEBUH A. A., k.1.H., nou. ABII'AJIO B. T.

3KCHEPTHASI CACTEMA JJ151 JTMATHOCTUKHW HEMCIIPABHOCTEN
TOPMO3HOM CUCTEMBI ABTOMOBWJISI C ABC

MHorue 10p0’KHO-TPAHCIOPTHBIE IMPOUCIIECTBUS IMPOUCXOJAT H3-3a TOrO, YTO BOJUTEIb
TepsAeT KOHTPOJIb HaJl YIPABICHUEM aBTOMOOWIS NpU TOPMOKEHUH. BakHOH NMpUUYMHON yTpaThl
KOHTPOJISI SIBJISIETCSL TO, YTO OJIHO WJIM HECKOJIBKO KOJIeC OIOKHPYIOTCs. BopoThes ¢ 3TuM npu3BaHa
antubsnokupoBouHast cuctema (ABC) — mnpapoaurenb OOJBIIMHCTBA COBPEMEHHBIX CHUCTEM
6e3omacHocTH. OTEYeCTBEHHBIE aBTONMPOM3BOAMTENN Bce Oojee mupoko npumensior ABC Ha
cBoell mponykuuu. [IpyMeHeHHe HOBOHM CHCTEMBl BBI3BIBACT MOTPEOHOCTh B €€ TEXHMUYECKOM
00CITy>KMBaHUU U KOHTPOJIe paboTOCIIOCOOHOCTH. XOTS COBPEMEHHbBIE CUCTEMbI CUMTAIOTCSI OUCHb
Ha/IeKHBIMM, OTKa3bl HCKIIOYaTh Hedb3s. [Ipm oOTKaze cucreMa OTKIHOYAaeTCsl M BOAMTEINb,
NPUBBIKIIMN K MOMOIIHMKY OKa3bIBaeTCsl B SKCTpeMalbHOM cuTyauuu. MHorna BoguTenu camu
POBOLIUPYIOT CUTYAlIMIO, HE TOHUMAsl JJIsl YEero Hy)KHa JaHHas CUCTEMa Ha aBTOMOOMJIE MbITAI0TCS
1r00bMH ciocobamu oTKI0UUTh ABC He 33 yMBIBasICh O TIOCIEICTBHSIX

Kak u moOas cucrema asromobunss ABC Hyxnmaercs B auarHoctuke. Jlins mpoBepku
pabotocnioco6HOCTH 1 BhIsABIECHHS JeGekToB ABC HEo0Xx01umMo goporocTosiiee 000pyJ0BaHuE.

Yactasle CTO MoryT 0BOJBCTBOBAThCA JIMIIb CKaHEpaMH IOJ OJHY MOJelb. Tak ke 3Tu
CKaHEpbl MOTYT BBISBJIATh OTKa3bl TOJBKO B JJIEKTPUUYECKUX LEMAX DJIEMEHTOB, IO3TOMY
HEHCIIPaBHOCTH TOPMO3HOI cuctembl 1 ABC MOJIHOCTBIO BBINAJAOT U3 M0JIsl 3pEHHUS, UTO CO3AET Y
BOJIUTEIIS] OMACHYIO WILTIO3UI0 pabOTOCIIOCOOHOCTH CHCTEMBI.

M3-3a HEBO3MOXHOCTH TOJHOM JAMAarHOCTUKM TNPUXOAUTCS MEHATh y3el B cOope, 4To,
0€3yCc/IOBHO, MOBBIIIAET LIEHY PEMOHTAa B HECKOJIBKO a3, 10 CPAaBHEHUIO C PEMOHTOM TOJBKO
arperata. V1 HeKOTOpbIe BOANUTENIN OTKA3bIBAIOTCS OT 3aMEHBI arperaTa, TeM caMbIM IojBepras ceOs
HOBBILIEHHOMY PHUCKY.

Tax xak OonbminHCTBO CTO He MoryT cebe MO3BOJMTH JOPOrOCTOALIee 000PYAOBAaHUE WUIIH
sKcnepTra B o0nacTv JuarHocTHku cucreMbl ABC u TOpMO3HOro mpHMBOJA, BBIXOJOM W3 JaHHOU
CUTYyallMM MOXKET OBbITh SKCIIEPTHAs CUCTEMA, KOTOpasi 3aMEHUT paboTy sKcnepTa, OyJ1eT MOHATHA U
YHUBEpPCAJIbHA.

Pa3zpaOoTanHast aBTOpaMu 3KCIEpTHAas CHCTEMa IpeHa3Ha4yaeTcs Uil CTaHJapTHOIO IOCTa
JUarHOCTUKM  TOpPMO3HON  cuctembl. [IlocT gomxkeH ObITh  00OpYJIOBaH — CJEAYIOLIMMHU
UHCTPYMEHTaMU U 000pyA0BaHHEM:

Mexanuueckoe: Juaenocmuueckoe:
- IOABEMHUK (MJIM CMOTpOBAs 5IMa); - aBTOMOOUJIbHBIN ocuusuiorpag;
- Ha0Op TOPIEBBIX KITFOYECH; - MYJIbTUMETD;

- IEPCOHAJIBHBIN KOMIIBIOTED;

OKcrepTHas CHCTEMa TMpH3BaHa 3aMEHUTh paboTy HJKCmepTa Ha TOCTY JAMAarHOCTHKH
HEHCIIpaBHOCTEH TOpMO3HOM cucteMbl 1 ABC aBTOMOOMIIS.

OcnoBy OC cocraBnsier 0a3a 3HaHMIA, XpaHSIIas MHOXXECTBO (akTOB M HAOOp MpaBHII,
HOJYYEHHBIX OT SKCHEPTOB M BBEJECHHBIX U3 CIELUAIBLHONW M CHPAaBOYHON JMTEpaTyphl. B Hamem
ciydae 0a3a 3HaHMH - 3TO TaOIWIa BO3MOXHBIX Ae(ekToB TOpMo3HOHW cuctembl ¢ ABC
aBTOMOOWIIS, a TaK e aIrOpUTM BbIOOpaA BOIIPOCOB.
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KommprorepHbie cuCTeMBbl, KOTOPbIE MOTYT JIMIIh MOBTOPUTH JIOTHYECKUN BBIBOJ JKCIEPTA,
MPUHATO OTHOCUTH K DC MepBOro NOKOJICHHUS.

DKCHEpPTHBIE CUCTEMBI, OTHOCSIIHUECS KO BTOPOMY ITOKOJEHHUIO, HA3bIBAIOT MAapTHEPCKUMH,
WIH YCUIUTEISIMA HHTEJUICKTYaIbHBIX CHOCOOHOCTEH denmoBeka. VX oOMUMHU OTIWYUTENHHBIMU
yepTaMu SBJISETCS yMEHHE 00ydaThCsl U Pa3BUBATHCS, T.€. IBOITIOIIMOHUPOBATD.

B skcniepTHBIX cucTeMax MEpPBOTO MOKOJICHUS 3HAHUS MIPEICTABICHBI CISTYIOINUM 00pa3oMm:

a) 3HAHUSIMU CHCTEMBI SIBJISTFOTCS TOJIBKO 3HAHUS AKCIEPTa, OMBIT HAKOIUICHUS 3HAHUHN
HE IIpe1yCMaTpuBaeTCs;

0) METOABl TIPEJICTABICHUS 3HAHWK TIO3BOJISUIM  ONMUCHIBATH JIMIIb CTaTHYECKUE
mpeIMeTHbIC 00TIacTH;

B) MOJICJIH MPECTaBICHUS 3HAHUM OPUEHTUPOBAHBI HA TTPOCTHIE 00JIACTH.

DKcnepTHas cucTeMa Oblia CO3/laHa TO TUITY IKCHEPTHOW CHUCTEMBI MEPBOTO MOKOJICHUS. DTO
OBLII0O HEOOXOIUMO, T.K. CO3/IaHUE IKCIIEPTHOU CHCTEMBI BTOPOTO MOKOJIEHHUS CUIILHO OBl ITOBBICUIIO
croumocTh JC, a Tak Kak AUATHOCTHUKA HE SIBIISIETCS MHTEIUICKTYalIbHO CIOXKHOHW 3amadei rp ekt
He ObLI OBl JOCTUTHYT.

DkcnepTHas cucTeMa Oblia MOCTPOeHa Ha OCHOBE MOJIeH «rpada - 1epeBay.

biok cxema anropuTMa HMEET JBa OCHOBHBIX pa3BeTBicHHs: auarHoctuka ABC wu
JIMarHOCTHKA TOPMO3HOM CUCTEMBI. /[MarHOCTHKAa HaYMHAETCS C BU3YyaJbHOTO OCMOTpA U aHANIM3a
MOBEJICHUsI aBTOMOOUJISI B XOJI€ JOPOKHBIX HCIBbITaHUN. B ciydae, ecnu mocie 3Toro nedext He
BBISIBJICH, CHCTEMa 3allpalliBaeT JaHHbIC TMOKAa3aHUI W3MEPUTENBHBIX MpUOOpOB 0e3 pa3OopKw.
[Ipy  HEOOXOOUMOCTH  JajdbHEWINEH  UAarHOCTHKWA  TPOU3BOJUTCS  CHSATHE  TIOKA3aHHM
U3MEPUTENIbHBIX TPUOOPOB € pa30OpPKOM y3JI0B W arperaroB, MU JAENaeTcs OKOHYATEIbHOE
3aKJIIOYEHUE O HEUCTIPABHOCTH.

Ha pucynke | npencrasien npumep paboThl mporpaMMel. JlepekT «okucieHne KOHTaKTOB OT
JTATYNKOB» MOKET OBITh BBISIBJIICH MOJB30BaTENIEM, OTBEYAIOIUM Ha BOIIPOCHI B X0/1e paboTel DC.
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Pucynok 1. ®parmenr anroputma Pucynok 2. Mnrepdeiic mporpaMMel
nmoucka Je(heKToB

Hutepdeiic mporpammel (puc. 2) pazpaboTaH ¢ y4eToM y100CTBa pabOTHI JIJIsl TIOJIB30BATEII.
CucreMa HaBUTAIMU MO3BOJISET JIETKO YMPABJIATH XOJOM BBIIMIOJHEHUS MPOrpaMMbl. B pesynbrare
MIPOXOXKACHUS BCEro TeCTa WIET MPOrpaMMHBIN aHajdu3 OTBETOB IOJb30BaTeNii UM B KOHIIE
TECTUPOBAHUS BHICBEUUBACTCS PE3YIbTAT — HICKOMBIN AE(EKT.

B pesynbraTe mpomenaHHOW paboThl co3jgaHa TabJMIla BO3MOXKHBIX J1e(DEKTOB, COCTaBIICH
QITOPUTM TOUCKa JedekTa, pa3padoTaHO NPOrPaMMHOE CPEACTBO — OKCIEpPTHAs CHCTEMa,
peanu3yromas JaHHBIM alTOPUTM JUATHOCTUKH TOPMO3HOM cucteMbl 1 ABC aBTOMOOMIIS.
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I'ABPUJIOB E.B.
MI'TY «MAMW»
Hayu. pykoBoaurens: k.¢p-M.H., noueHT KYJIAKOB H.A.

PA3PABOTKA MATEMATHUYECKOM MOJEJHA SHEPT ONIOI JIOIIAIOIIETO
KPECJIA C UCITOJIb30BAHUEM PE3YJIbTATOB KOITPOBBIX HCIIBITAHUI

[Ipu monpriBe Ha (yracHOM 3apsiie aBTOOPOHETAHKOBOM TEXHHMKH HA SKHIIaX JEHCTBYET
JIOBOJILHO OOJIBIIINE TIEPErPy3KH. ITH MEPETPy3KH MPUBOAAT K TpaBMaM dKUTaxka. J{JIs 3aIIUThI OT
MoMOOHBIX TpaBM ObUIO pa3paboTaHO MPOTHMBOMUHHOE JHepromoriomariiee kpecio. CyTb
IMPUMCHCHUA TaKOro Kpecja COCTOUT B TOM, ‘ITO6I>I CHU3WUTbL YCHUIMUC B IIO3BOHOYHHUKC 10
JIOTTYCTUMBIX 3HAYEHHI, TEM CaMbIM, COXPAHHB JKU3Hb M 3J0POBbE SKHIMAa)Ka. Tak Kak MCIBITAHUS
Kpeciia MpHu MOJAPBIBE TPYJAOEMKHE U JIOPOTOCTOSIIUE, TO IMOAPHIB UMUTHPYETCS COpachIBAaHHEM
Kpecna. J1Jig 3Toro Kpeciao KpenuThesl K KOHCTPYKIUUA MOJAETUPYIOLIEH KopIyc aBTOMOOUIIS, a Ta B
CBOIO OYEPE/Ib K KOIpY.

Takue ucnpiTaHusg OBUIM MPOBEICHBI, U MO UX pe3yJibTaTaM Oblja MOCTPOCHA KOMITbIOTEpHAs
Moienhb kpeciia. COpackiBaHuE POU3BOAMIOCH ¢ BBICOTH 400 MM m 450 MM. B kauecTBe MaHeKeHa
UCIONIb30BAINCh aHTpornoMopdHbie ManekeHbl THNa «['ubOpun-2» u «Cxudy». IIpu cOpacsiBannu
3aMepsUTUChH: TIEPErpy3Ku Ha riatopMe, Kpeciie 1 MaHEKeHe, a TaK)Ke YCHIIUS B IO3BOHOYHUKE.
Kowmmerotepnas 3D momenb kpecna Oblia OTIaXEeHa M €€ pe3yibTaThl 3aMEpPOB JUHAMUYECKUI
MOKa3aTeJIe CXOXKU C Pe3yJibTaramM KOINPOBBIX MCIBITaHUW. B pe3ynpTare yero, MOKHO CIENAaTh
BBIBO/JI, UYTO MOJIENb aJIeKBaTHA M MOXKET B JAIbHEUIIIEM HCIIOIb30BATHCS JIJISl pACUETOB.

Aatimk
neperpysku
__Ha Kpecne

b 2o

Datumk
neperpysku
Ha Konpe

Mamneken «I'ubpun 2» nepen coOpocom
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PesynbraTel paboOTBl MOZENH: CpaBHEHHE TEPETPy3KH Ha MaHEKeHe (BEpPXHHH PHCYHOK) M

neperpy3kd Ha Kpeciae (HWKHHM pPHUCYHOK)OT SKCIEPUMEHTANbHBIX HaHHBIX M PE3yJbTaTOB,
MOJYYCHHBIX Ha 0a3e KOMIIBIOTEPHOW MOJIEIH.
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PATAYEB JI.B.
MI'TY «MAMW»
Hayu. pykoBoaurens: nouest APAT'YHOB C.C.

CUCTEMA ABTOMATHUYECKOI'O PEI'YJIMPOBAHUSA AMOPTU3ATOPOB
INHOABECKH ABTOMOBWJIA ITO AJITOPUTMY SKY HOOK

CucreMbl BUOPOM3OIISAIIMU JENATCS HA JIBa Kilacca — MACCHBHBIC W aKTHBHbBIC. [laccUBHBIC
CUCTeMBbl HE TpeOYIOT BHEIIHEr0 HCTOYHUKA DHEPIMM, a AKTUBHBIE HYKIAIOTCS BO BHEIIHEM
UCTOYHHMKE »dHepruu. Haubosiee TUNUYHBIM TPEACTABUTEIEM CHUCTEM BHOPOM3OJSLUUA Ha
aBTOMOOMIIE SIBNIsIETCS ToJBecka. VccinenoBaHuio BIMSHUS MapaMeTpoB MOJABECKH aBTOMOOWIIS Ha
€ro SKCIUTyaTallMOHHBIE XAPAKTEPUCTUKHU TMOCBAIIEHO OYE€Hb MHOrO paboT. Mbl B cBoeil pabote
B35UIM 32 OCHOBY MaTEMaTHUECKYI0 MOJeNb MpenioxkeHHyro mnpodeccopom banabunsim U.B .u
norienToM bamabuaeiv O.U. B cTathe «DYHKIIMOHAIBHBIC XapPaKTEPUCTUKU IJIEMEHTOB TIOJIBECKH
aBTOMOOWIIS ¥ X BIUSHUE HA HATPY30UHBIM PEXUM KoJieca» (pUCYyHOK 1).

CxeMaTuyHO TMOABECKY Ka)XJOro KOJjeca MOXHO MPEICTaBUTh B BUJE YIPYTOro SJIEMEHTA C
KecTKoCTbio C, 1 emidepa - BA3KOro TpeHus ¢ kodddunuentom nemnduposanus - K. Bennunna
CyXOr0o TPEHHSI B COBPEMEHHBIX MMOJIBECKaX HE3HAUYMUTENIbHA U, B IIEPBOM IMPHUOIMKEHUHU, €€ MOKHO
He paccMaTpuBath. Cy — KECTKOCTh IITUHBI.

Pucynoxk 1

Yamie Bcero Ha aBTOMOOWJISIX MPHUMEHSIOT TOABECKH C M3MEHSEMOHN JKECTKOCTBIO YNPYTHX
3JIEMEHTOB. B 3TOM cilydae jkeCTKOCTh YIpyro 3jeMeHTa sBisieTcst QyHKIMeH BpeMEHH.

Cu =F(0).

HauOonee spkum mpeacTaBUTeNeM aBTOMOOWIS C TakOW IOJBECKOW ObLT aBTOMOOMIIb
«®anTomaca» - Curpoen DS19. Ctporo roBops, Takyro MoJABECKY MOXHO Ha3BaTh IOJyaKTUBHOM,
IIOCKOJIbKY 4aCTOTa, ¢ KOTOPOI MOKET U3MEHSTHCS )KECTKOCTh YIIPYTOro 3JIEMEHTa, B COTHU U JIaXe
TBICYM pPa3 MEHBIIE YacTOThl BO30YXKAECHHUS OT JOPOKHOTO MHKpomnpodmias. DTa MmoaBecKa
pearupoBajia TOJBKO Ha H3MEHEHHE mojpeccopeHHoi Mmacchl Mk. Ceifuac Takue INOABECKH
IIPUMEHSIOTCS Ha BCEX aBTOOycax OOJBIION BMECTUMOCTH M Ha OOJBIIErPY3HBIX TI'PY30BbIX
aBTOMOOMIISX.

Pexe mpuMEHSIOTCS TIOJBECKH C M3MEHSIEeMbIM KoddduimentoMm nemmdupoBanus. Takue
MIOJIBECKM HCIOJIb3YIOT Ha JOPOTUX CIIOPTUBHBIX JIETKOBBIX AaBTOMOOMIISX [UIS YJIy4dlIEHHs
CLEIUIEHHUS KoJieca C JIoporoi. Jleao B ToM, 4To /sl Hamily4dilel BUOpo3auTshl He0OX0JMMO UMETh
MEHBIIUN KOAPPUIMEHT aeMIpUpOBaHus, YeM I HAWIydIIero CLUEeIIeHUs Kojieca ¢ A0poroil. B
ATHX aBTOMOOHJISIX aMOPTH3aTOPHI MIEPEKITI0YaroTes B 1Ba pexxuma: «Kompopm» n «Cropt.

CoBepuieHHO 0c000€ MeCTO 3aHUMAET IOJIyaKTHBHAs IOJBECKA, (PyHKUIHOHUpYIOIIAs I10
anroputmy — sky hook. CyTe anropurma npecTaBieHa Ha pUCyHKE 2.
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MukponpoueccopHas
Q Q CHCTEMa YynpaBieHua
2
| Axcenepomertp Z >1
| X
AKcenepometp X ¥ i

WpeanbHas NogBecKa c KpenjeHnem
amopTu3aTopa Ha abcTpaKTHO
TeNleXKe, KOTOpaA KaTuTca no
NpAMOIMHEHHOMY penbcy.

PeanbHasa noggecKa ¢
aMopTU3aTOPOM pPeryiMpyembim
no anroputmy Sky Hook.

Pucynok 2

B wupeanpHOM cimyyae aMopTHU3aToOp JOJDKEH OBITH  3aKpEIUIeH HEe MEXAy Ky30BOM H
HEIOJIPECCOPEHHOM Maccoil, a MeXAy Ky30BOM U TENEXKKOM, KOTOpast JBUKETCSA IO
MPSIMOJIMHEHOMY PEJIbCY BIOJb TPACKTOPUHU JBMXKCHHUST aBTOMOOWJIS, KaK MTOKA3aHO HA PUCYHKE 2
cleBa.

Haunyudmee npubmmkenne Kk 3ToMy abCTpaKTHOMY BapUaHTy MOXKET OBITh MOJTYYEHO, €CIIH
YCTAaHOBUTh CHCTEMY AaBTOMAaTHYECKOTO PETyJUpPOBaHHUS Ui HW3MEHEHHUs KOdPQuimeHTa
neMiipupoBaHusi OOBIYHOTO aMOPTH3aTOpPa, MTOKA3aHHOTO Ha pucyHke 2 crpaBa. CyTh aaropurma

PEryJIMPOBAHHSI COCTOMT B TOM, YTO eciy KoopauHathl X ¥ Z HMEIOT OJMH 3HAK, TO MMEeM
MUHUMAaNIbHBIN KO3()PUIHEHT JeMI(pUPOBaHUs, a €CIH pa3HbIe , TO MAKCUMAaJIbHBIM.

DneKTpOHHas cXeMa yNpaBJIeHUs IPEACTaBIeHa Ha PUCYHKeE 3.

BoiBogpl:  [IpuMmeHeHne Ha  JIETKOBBIX ~ aBTOMOOWJISIX ~ CHCTEMBI  aBTOMATHYECKOIO
perynmupoBanusi 1o anroputmy SKky hook  yaydmmT MIaBHOCTH  XOJa W MOBBICHT
KOHKYPEHTOCIIOCOOHOCTh. HepelieHHbIM BOMPOCOM  OCTAeTCs KOHCTPYKIHSA PETYIHPYEMOro
aMopTHU3aTopa.
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Pucynox 3

CEKIIUA «KABTOMATU3NPOBAHHBIE CTAHOYHBIE CUCTEMBI
N UHCTPYMEHTDbI»

IF'AJIMYEHKO U.B., IEMHUJIOB A.A.
MI'TY «MAMMW»
Hayu. pykoBoauTens: k.1.H., mpod. AHKHWH A.B.

CAMOLEHTPUPYIOIMEECA ABTOMATU3UPOBAHHOE 3A’KUMHOE
YCTPOMCTBO C PBIYAXKHBIM ITPUKUMOM

IIpy mpoeKTHpOBaHMM TEXHOJIOIMYECKHX IPOLIECCOB HM3rOTOBJICHUS AETANEH THIA JHUCKA
4acTO BO3HHMKAET HEOOXOJMMOCTh B Pa3padOTKE CHEIMAaTbHBIX 3a)KUMHBIX IPHCIIOCOONCHHA ¢
aBTOMATH3UPOBAHHBIM MpUBOAOM. [Ipu 3TOM LEneco000pa3HO MPUMEHATh IEKTPOIIPUBO, TaK Kak
OH ITO3BOJISICT OCYIIECTBIISTH yIPaBICHUE 3A)KUMHBIM TpUCIIoco0ieHneM ot cuctemsl UITY cranka.

B cBs13u ¢ 3TUM OBUIO CHIPOEKTHUPOBAHO 3aKMMHOE YCTPOHCTBO, MPEJCTABICHHOE HA PUCYHKE
1. Ipunuun ero paboThl cocTouT B cienyomeM. I[Ipu ycraHoBke 3arotoBku 9 kynauku 3
OJIHOBPEMEHHO pACXOJITCS M LEHTPUPYIOT €€ MO BHYTpeHHeMmy auamerpy. llepemermienue
KYJIaYKOB 3 OCYILECTBIISICTCS OT 3JEKTPOJBUTATENS uepe3 3y0uaToe Koyueco 4, KOTOpoe ¢ MOMOIIBIO
HIMOHKHU COEAMHEHO ¢ ynuTKoW 2. Ha Topue ynuTku 2 BBINOJHEHBI Ma3bl B (hOopMe apXUMET0BOM
CIMpaJM, B KOTOPBIX PACHOJIOXKEHbI HIMKHHE BBICTYIBI KyJadkoB 3. Ilpu BpaiieHun 3y0uaToro
KoJjeca 4 yJInTKa 2 TakyKe OBOPAYUBAETCS U ITOCPEACTBOM CIUPAIN MEPEMEIIAET OJHOBPEMEHHO U
pPaBHOMEPHO BCE€ TpM KyJlauka 3 o maszaM kopmyca | marpoHa. B 3aBHCHMOCTH OT HalpaBJIeHUS
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BpallICHUA YJIIMTKU 2 KyJIa4uKn 3 HpI/I6J'II/I)KaIOTCH K HOCHTPY NaTpOHa MWW YAAJIAKOTCA OT HETO,

0CBOOOXK/1as1 MJTH 3a)KMMast 3ar0TOBKY 9.

JUig Toro 4ToOBI 3ar0TOBKAa HE MPOBEPHYJACh BOKPYT OCH MOJ JEHCTBUEM CHJI PE3aHUs, B
JAHHOM YCTpPOMCTBE IpeIyCMOTPEH pbIYaXHbIH mnprkuM. llpmwkum ocymiecTBisercs Tpems
pplyaraMu 6, pPAcMoNOKEHHBIMU 3€PKaJIbHO [0 OTHOIIEHUIO K KyJlauyKaMm I[aTpoHa. Ycuiue
OpHXKUMa 00eCeunBaeTCsl 3JEKTPOIBUTATENIEM Yepe3 IApUKO-BUHTOBYIO Tepeiady, BUHT KOTOPOH
COEJIMHEH CO IITOKOM 7, IepeMelIatoIUMCs B HAllpaBJIAOIKX 8 Kopryca 1 naTpona.

IIpu nmepemenieHnn MITOKa 7 BOPABO OCYILIECTBISETCS NMPHKUM 3arOTOBKM 9 K TOPLIEBBIM
MOBEPXHOCTAM KyJjaukoB 3. Ilpu 3TOM 3arotoBka 9 NOBOJMTCS IO MOBEPXHOCTH KYJIAyKOB 3 B
OCEBOM HaNpaBJICHUHU JI0 CONPUKOCHOBEHUS € MX Topuamu. [t CHIKeHUs: TpeOyeMoro AJisi 3TOro
NIEPEMEILEHUS] OCEBOI0 YCHMJIUS, a Takke JUIsl MPeJOTBPALCHUs MOBPEXIACHUs 0a30BOH
MOBEPXHOCTH 3arOTOBKHU 9, pabourie MOBEPXHOCTH KYJIAUKOB 3 OCHAIIEHBI HIAPUKAMHU 5.

[Ipu nepemenieHnu mTOKa 7 BIEBO IOTOBas JE€Tallb OCBOOOXKIAeTcCs, a pplyaru 6 CBOASTCS,
JlaBasi BO3MOKHOCTh MAHUIYJIITOPY O€CHPENsATCTBEHHO CHATH JIETallb.

CrpoeKTUpOBAaHHOE CAMOLCHTPHUPYIOLIEECS aBTOMATHU3UPOBAHHOE 3a)KUMHOE YCTPOWCTBO C
PBIYKHBIM TPHKMUMOM MOXKET TNPUMEHATHCS JJIs1 CTAHKOB (Ppe3epHO-pacTOYHOM TIpymmbl ¢
TOPU30HTANBHONH OChbl0 mmmuHAEs. OHO o0ecrnedrBaeT TOYHOE LEHTPUPOBAHHE M HAJCKHOE
3aKpervieHUe JAeTalu B Ipolecce o0pabOTKH. 3a cueT MCIHOJIb30BaHMS HIIEKTPOABHUraTeiei B
mpuBoOJAax HUCIIOJIHUTCIIbHBIX OpraHos, YHOPaBJICHUC 3aKUMHBIM yCTpOﬁCTBOM MOXKET
ocylecTBIATbCs OT cucteMbl YIIY craHka, 4TO MOBBIIIAET TEXHOJOTMYECKYIO HAJIEKHOCTb
JTAHHOTO YCTPOHCTBA M CHOCOOCTBYET POCTY IMPOU3BOAUTEIBHOCTH 00PAOOTKH.

4 ¥ 3 9

S

Pucynok 1 — ABTOMaTnuecKkoe 3aKMMHOE YCTPOUCTBO
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I'JIBIBUHA H.1O.
MI'TY «<MAMIN»
Hayu. pykoBogutens: nouenr, k.1.H. b.E. IMHU

PA3PABOTKA KOHCTPYKIIUU PEBOJILBEPHOI I'OJIOBKHU 1151 TOKAPHOI'O
CTAHKA C UIlY C AONNOJHUTEJIBHBIM ITPUBOJIOM BPAIIIEHUSA
NHCTPYMEHTA

BoJNBIIMHCTBO  METANIOPEXKYIIMX CTAaHKOB TokapHoro Tuna ¢ YIIY  ocHamieHsl
PEBOJIBEPHBIMU TOJIOBKAMH, MPEAHA3HAUYCHHBIMH [JIsl 3aKpEIUICHHUs, pa3MeIleHuss U ObICTpOid
CMEHBI PEXYIIEro HHCTPYMEHTA MPHU MEPEX0/I€ OT OJHON TEXHOJOTUYECKOW OIepaluu K JPYTroi.
Jlnst paclimpeHusi TEXHOJOTMUECKMX BO3MOXKHOCTEH MOXKET HCIOJIb30BaThCA HU OJHA, a JIBE
peBOIbBEpPHBIC TOJMOBKU. HO HaA CEroOAHSIIHMI J€Hb PEBOJLBEPHBIC TOJOBKH HE TO3BOJISIIOT
OCYHIECTBIISATh LBl PsIi HY>KHBIX ONepanuii mpu oOpaboTke U3AENui, HAaIpUMep, BHELIEHTPOBOE
cBepJieHue, (ppe3epoBaHue, B TOM YUCIIE CII0KHOKOHTYPHOE U Jp.

C 1enplo pacmMpeHusl TEXHOJIOTUYECKUX BO3MOXKHOcTel obopynoBanus ¢ UIIY TokapHOi
TPYIIBl TPUMEHSIOTCS PEBOJBBEPHBIE TOJIOBKM C JIOMOJHHUTEIBHBIM TPUBOJIOM BpPAIICHUS
MHCTPYMEHTA.

CyIiecTByeT HECKOJIBKO THIIOB DPEBOJBBEPHBIX TOJIOBOK, pa3pabOTaHHBIC pPa3IMIHBIMU
dbupmamu. Kak mpaBuno, mpemycmaTpuBaeTcs Hanuuue 2-X JBUTaTeNed: OAMH g MPHUBOJA
BpaleHUs] UHCTPYMEHTAJIBHOTO JUCKA, BTOPOM ISl IPUBO/A BPAIICHUS PEKYIIETO UHCTPYMEHTA.
Jlns nepegaun KpyTALIErO MOMEHTa UHCTPYMEHTY MPUMEHSIOTCS KOHCTPYKIMHM ¢ IPUBOIOM 4Yepe3
KapJaHHbBIE BaJIbI, 4epe3 3y0uaThie KoJieca, pa3MeNIeHHbIC BHYTPH T'OJIOBKH, B TOM YHUCJIE OOJIBIIIOTO
nuamertpa. [Ipu sToM ucmonb3yroTces MyQThl (HampuMmep, dJIeKTPOMAarHUTHbBIE), PU MPUMEHEHUU
KOTOPBIX JIOJDKHA OBITH peIlleHa 3a7ada COBIAJCHHS JJICMEHTOB MY(DTHI ¢ COOTBETCTBYIOIIUMU
JJIEMEHTaMU OINpaBKU [Js [Nepeladyd BpalleHus. Takke HEOThEeMIIEMOW YacThl0 BCEX
PEBOJIBLBEPHBIX TOJIOBOK SBIISIIOTCS  CIELMAJIbHBIE OMPABKUA JUISl  3aKPEIUICHHS] PEXKYyIIeTro
MHCTPYMEHTA B THE3aX PEBOJIbBEPHBIX T'OJIOBOK.

YuuThiBasi ClI0KHOCTh KOHCTPYKILHUHU, CYLIECTBYIOIIUX MPUBOJOB BpAIEHUS UHCTPYMEHTA B
PEBOJILBEPHBIX T'OJIOBKAX, BO3HHMKAET 3ajlaya M0 CO3JaHUI0 Oosiee MPOCTOM, a, CIelI0BaTEeNbHO, U
0ojee HaAJEKHON CHCTEMBI IMEpelayd BpalIaTeIbHOTO MOMEHTA OT JBHTaTells K HHCTPYMEHTY.
[ToaTomy 1enecooOpa3Ha pa3paboTka HOBOM KOHCTPYKIIMM  PEBOJBBEPHOM TOJIOBKH C
JIOTIOJTHUTETHHBIM MTPUBOJIOM BpPAIIEHUS, IO KpaiiHel mepe, 5-6 u 6oj1ee HHCTPYMEHTOB B TOJIOBKaX
¢ 8-12-TM MHCTPYMEHTAJIbHBIMM TO3MUIMUSAMH. B HOBOM KOHCTPYKIMH PEBOJBBEPHON TOJIOBKU
pemraercss BOMPOC OO0 MCKIIIOUEHUH CIOKHBIX CBSI3€H SJEMEHTOB OOIIEr0 MPHUBOJA BPAIICHUS
WHCTPYMEHTOB  C  BBIXOAHBIMM  3JIEMEHTaMHM  OINpPaBKM  HMHCTPYMEHTOB,  ITOJIyYarOLIUX
JOTIOJHUTENbHOE Bpalenue. K mpeumyiiecTBam mpeasiaraéMoil HOBOM KOHCTPYKIMU OTHOCHUTCS
o0ecrieyeHre MpsSMOIl mepenadd BpalleHUs KpPYTAIIEr0 MOMEHTa OT JJEKTPOABUTaTedsl Ha
3y04aThlii BEHEIl, CBSI3aHHBIA C OMPABKOM PEXKYIIET0 MHCTPYMEHTA, MPH COXPAHEHUU OTIEIHHOTO
AJNIEKTPOJIBUraTessl MPHUBOJA BpALIEHUS HHCTPYMEHTAIBHOIO AUCKAa. B 3TOoM ciydae ornagaer
HEO0OXOUMOCTD B UCIIOJIb30BAHUU COCTMHUTEIBHON MY(PThI, KOHCTPYKIIUSI CTAHOBUTCS JOCTATOYHO
KOMITAKTHOM, TaK KaK 3JIEKTPOABUIATENIb BBIHOCUTCS HAa HAPYKHYIO IOBEPXHOCTHh PEBOJIBBEPHOM
TOJIOBKH, YTO B IIE€JIOM YTPOINAeT ¥ HM3TOTOBIEHUE, U COOPKY, U oOecrednBaeT 0ojiee BHICOKYIO
PEMOHTOCTIOCOOHOCTb.
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MAKCHUMOB E.N.
MFTBZ «MAMIN»
Hayu. pykoBoautens: nou., k.T.H. BYWJIOB E.A.

KOHTPO.JIb U UJIEHTU®UKAIIUS 3ATOTOBOK U JTETAJIEA B TTIPK OBPABOTKH
KOPIITYCOB MUKPOCBOPKH KOHTPOJISA PAIUOAIIIIAPATYPbI

B ycnoBusix ruOKOro mpousBOACTBa MPOMCXOTUT YacTasi CMEHA M3TOTOBIsIEMOro m3nenus. K
MIPOM3BOJICTBEHHOMY KOMILIEKCY JOCTABIISIFOTCS pa3HbIE 3arOTOBKM Ha 00palbOTKY, U 0YEpeTHOCTh
UX TOCTYIIJICHUSI MOXET OBITh HE OIpeJiesieHa. 3a OJHy CMEHY MOTYT 00pabaThiBaThCsi HECKOIBKO
pa3HBIX JeTajei.

JleTanbHBIM aHANIN3 BCEX KOPIYCHBIX JETallel M WX Kiaccu(uKanus Mo3BOJIseT pa3OuTh BCe
JIeTalld Ha HECKOJIbKO TPYMII 10 rabapurtam, 1o MaTepuaiy, o 0azaM, a TaKkKe rPYIbl CEPUIHBIX U
ONBITHBIX U3JETUH.

Hcxoas u3 3Toro, BO3HUKAIOT CIIEIYIONINE TPOOIEMBbI:

1. Omno3nanme 3aroToBku, moctynmaemort Ha [TIM ¢ 1enplo  BKIIOYEHUS
COOTBETCTBYIOIIUX MPOTrpamMM 00pabOTKH U HHCTPYMEHTA.

2. Tounocts ycTaHoBKH noiy(adbpukara 1mo ocsiMm X U Y Ha 00pabaThIBaIONIEM LIEHTPE.

3.  ABTOMATH3MpPOBaHHBIH KOHTPOJbL TOCie 00paboOTKH, HEOOXOIUMBIM C IIENbIO
IIPOBEPKU TOYHOCTH Pa3MEPOB, UTO CBSI3aHO C YCTAHOBKOM COIPSTaeMbIX JeTajlel pu cOOpKe.

s pemenust 3a1a4 1 v 3 mpenanaraercss UCIOJIb30BaTh MHIYKTUBHBIN natduk LP2 dupmbl
Renishaw, mist kotoporo pazpaboran MOaysib MACHTU(UKAIIMN 3arOTOBOK HA CTAHIMH 3arpy3KH-
pasrpy3KH.

JUia pemeHus 3ajayd 2 Ipeajaraercss NPUMEHUTh KOHTPOJIbHO-U3MEPHUTENbHYIO CTaHIUIO
¢dbupmbl Renishaw, cocrosmryro u3 naranka OMP40 u npruemMHuKa onTudeckux curaaioB OMI.

Mooynb ono3nanus 3a20mosox.

Orno3HaHne 3aroTOBKU MPOU3BOJUTCS HETIOCPEACTBEHHO TIepea 00pabOTKOM NJisi BBISCHEHUS
€€ HOMepa U IMOArOTOBKM COOTBETCTBYIOLIEH YIPaBIIAIOLIEH NporpaMMsl Ui craHka ¢ YIIY u
yrpasiaeHueM poOota. CTaHIUS OMO3HAHUS TPEACTABISIET CO00M KOpOOYATYIHO KOHCTPYKIIHIO,
BHYTpPU KOTOPOH IO JIBYM KOOpJAMHATaM B IFOPU3OHTAJIbHOW IIOCKOCTH NEPEMEIAETCS KapeTKa ¢
YCTaHOBJICHHBIM Ha Hel gatuyukoMm LP2. B ocHOBY paGoThl AaTuMKa MOJIOKEH MPUHIUI MarHUTHOM
WUHAYKIHH.

Koumponvno-usmepumenvnas cmanyus.

CocTouT M3 1aTyvKa U NPUEMHHUKA ONTUYECKUX CUTHAJIOB. JlaTuMK AJ11 KOHTPOJs JeTanel Ha
oOpabatbIBaroieM LEHTPE HAXOJUTCSl B MHCTPYMEHTAIIbHOM Mara3uHe CTaHKa M yCTaHaBIIMBAETCS
B LIMHH/JEIb TaK ke, KaKk U OOBIYHBIH MHCTPYMEHT B TOPU30HTAIBLHOM IMOJIOKeHUU. Ha XBOCTOBHKE
JaT4vKa MMEIOTCS Masbl Ui MPaBUIbHOW OpHEHTaluuu ero B mmuHjene. Cuctema ONTHYECKOH
nepeaayu CUrHajaoB 00ecrieuynBaeT nepeaady CUTHAIOB B MH(pakpacHOM auanazoHe Ha 360°.

Jatuuk nonyuaet curtansl oT YUIIY cranka u, B cBoro ouyepessp, nepeaaer B cucremy Y UITY
CUTHAJIBl O COCTOSIHUM JaT4MKa, T.€. O CBOEM COCTOSHUHU. Y JaTyMKa JiBa AKTUBHBIX DPEKHMA!
PEXUM 0XKUJAHUS U pabOUHIl PEXKUM.

[IpueMHUK ONTHYECKUX CUTHAJIOB COBMEIIaeT B cebe (yHKIMH MPUEMHO-IEPEaAoIero
yCcTpoiicTBa M uHTepdeiica, U obecrneynBaeT YpPOBEHb (YHKIMOHAJIBHOCTH, ONTHUMAJIbHBIN Iis
00pabaThIBAIOMIMX LEHTPOB HEOONBIIMX pa3MepoB. COCTOSHUE W3MEPHUTEIBHON CHUCTEMbI MOKHO
BU3YaJbHO OMNPEJEIUTh MO CBETOAMOJHBIM MHJMKATOPaM, PAcIOJOKEHHBIM Ha MepeaHell maHenu
OMI. CocrossHue U3MEPUTEIBHON CHCTEMBI TOCTOSHHO OOHOBISIETCS W WHIMKATOPHI JAIOT
nHGOpPMAIIMI0O O 3alyCKe, COCTOSHUM DJJIEMEHTOB IMTAHUS, COCTOSHUM JaTudKa, OIIMOKeE,
MOIIHOCTH PaJIiOCUTHAA.

Jletanu co CIyTHUKOM IOTaJIal0T Ha TIOBOPOTHBIN CTOJI. JleTanb MOXKET He JoexaTh JI0 LIEHTpa
WM [IepeeXaTh, T.€. OCU JETaIN U CTOJIa MOTYT HE COBIIACTb.

T.x. TpeOGoBaHust kK 00pabOTKE JETaIM OYCHb BHICOKHE, a caMa JEeTallb UMEET OYCHb TOHKHE
CTEHKH 4-5 MM, B KOTOPBIX BBIIIOJIHAIOTCS KaK TIJIyXH€, TaK M CKBO3HBIE OTBEPCTHSA, €CThb
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BEPOATHOCTh TOTO, YTO BMECTO INIYXMX OTBEPCTHH IPHU MEPEKOCE IOJIy4aTcs CKBO3HBIE WM OCh
OTBEpCTUSl YHIET B CTOpPOHY. B nampHeimem netans OyaeT compsaratbes € APYTHMH JETaJSIMH.
[TosToMy HEOOXOAMMO TOYHO BBICTAaBUTh JETAJb 110 KOOpAMHATaM, 3a0a3upoBathb. IIpu ycraHoBKe
JeTaqy BpPYYHYIO BCErJla HMEET MECTO YeNOBEUECKHH (aKkTop, a TaKkKe MOTPEeHIHOCTH
M3MEPUTENIbHBIX IPUCIIOCOOICHUH, MO3TOMY MPUMEHEHHME JaT4MKa SIBJISETCS HEOOXOIUMBIM U
MOXET MCKIIOUNTh IIOIPEIHOCTh. Mcexonsd M3 3TOro, MOXKHO CJenaTh BBIBOJA, YTO JATYHUK

(bakTUYECKH YIpaBsieT MPOLeccoM 00pabOTKH.
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Pucynok 1.1 — Moayb ono3HaHus 3arOTOBOK Pucynok 1.2 — Cxema uzmepenns KHUC

B pabore Takke OyayT NpeACTaBIEHbl YEPTEXKU 3arpy304HON CTaHIMU C MOJYJIEM
UACHTU(UKAIMM 3aTrOTOBOK M JeTaleld M KOHTPOJbHO-U3MEPUTEIbHON CTaHIMU. BynyT naHbl
CXEMBbI U3MEPEHMS, YCTPOMCTBA KOMIIOHEHTOB M X TEXHUYECKNE XapAKTEPUCTUKH.
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XAYUKSAH E.A.
MI'TY <MAMIN»
Hayu. pykoBoaurens: non., k.1.H. IMHU B.E.

MAJIOPASMEPHBIE PEKYIIUE HHCTPYMEHTBI C KYBUYECKUM HUTPHIOM
BOPA JIUIs1 HAHOOBPABOTKMU 3AKAJIEHHBIX CTAJIEU

ObecnieueHue KOHKYPEHTOCTIOCOOHOCTH MPOMBIIUIEHHOCTH Poccun mpu Mpou3BOJCTBE
MaIIMHOCTPOUTEIHHON MPOTYKIIMHA U TPOTYKIIMH JBOWHOTO HA3HAYECHUS JAUKTYET HEOOXOJAUMOCTh
pa3paboTKu BBHICOKOA(D(PEKTUBHBIX pecypcocOeperaromux TEXHOIOTHH, MEXaHN4YeCKOH 00paboTKu
MajopasMEpHbIX JeTajell U TOBEpXHOCTEH, TpeOyeT NPHUMEHEHUS BBICOKOCKOPOCTHOIO
MHTETPUPOBAHHOTO MHOTOKOOPIMHATHOTO OOOpYHOBaHUs, 3aMEHbl HUTH(OBAHUS MPEHU3UOHHON
JIe3BUITHON 00pabOTKOM, YTO MPEABSABISLET K PEXKYIIEMy HHCTPYMEHTY TOBBIIICHHbIE TPEOOBAHNUS B
YacTH MPOU3BOJUTEIBLHOCTH, TOUHOCTH, CTOUKOCTH M HAJICKHOCTH.

B oroif cBsi3m  ocTtpo Bcraer mnpoOiema obOecrnieueHUs NOPEANpPUATHN  MAIIMHO- U
npuOOPOCTPOCHHST ManorabapuTHBIM  CHEIHAIBHBIM  PEXYIIUM HMHCTpyMeHToM. Haubonee
aKTyaJbHBIM SIBJSIETCS TMPUMEHEHHE B KAUeCTBE PEXKYIIEH 4acTH WHCTPYMEHTOB CBEPXTBEPBIX
MaTepHUaJoB Ha OCHOBE KyOMUYECKOro HMTpHAA Oopa B CBSI3U C TE€M, YTO COBPEMEHHBIE TBEp/bIC
CIUIaBBI HE MOTYT O0€CTeYnTh HEOOXOAMMYIO CTOWKOCTh MHCTPYMEHTA U BBICOKOE Ka4eCTBO TPHU
MPEU3UOHHOI 00paboTKU TPy AHOOOpadaThIBAEMBbIX KOHCTPYKIIMOHHBIX MAaTEPHUAIOB, B TOM YUCIIE
3aKkasieHHbIX 10 Bbicokoi TBepaoctu (HRC 60-66) craneil u cruiaBoB, TakuX, Kak >KapoIpPOYHBIE,
MHCTpYMEHTalIbHbIE W HepkaBeromme. Jlns o0paboTkM Takux MaTepHaloB HEOOXOIUM
CTICUMANBHBIA PEXYIIMA HMHCTPYMEHT W3 CBEPXTBEPAbIX HHCTPYMEHTAIBHBIX MaTEpUANOB Ha
OCHOBE KyOWYecKkoro HuTpuaa Oopa, T.K. KyOumdeckwil HUTpun Oopa BCTyMaeT B PEAKLUHUIO C
KHCJIOPOJIOM TOJILKO HauuHasi ¢ Temmneparypsl 1200 C u, TeM cambIM, 06IaTaeT HETOCTIKUMOIL
JUISL TBEPJBIX CILJIABOB TEIUIOBOM CTOMKOCTBIO M COOTBETCTBEHHO J1a€T BO3MOXKHOCThH pealld3aliu
BBICOKHX CKOPOCTEH pe3aHusl.

Pe3koe yBenuuyeHwe CKOPOCTM MpPU  MPOYMX  PABHBIX  YCIOBUAX  oOecreynBaeT
COOTBETCTBYIOILIIEE YBEIUYEHHE MUHYTHOW TIOAAYM HWHCTPYMEHTA, T.€. IPOU3BOAUTEILHOCTH
mpolecca, a TakKe YMEHbLICHHE CHUJIbl pe3aHus, HakJiera U IIepOXOBAaTOCTH 00pabOTaHHOM
MOBEPXHOCTH, a 3HAYUT YBEIMUEHHE TOYHOCTH U KauecTBa 00pabOTKH.

Jnst  mpeuu3uoHHOW — 00pabOTKM  TpyAHOOOpaOaThIBAEMBIX  MAaTE€pUajoB  BO3MOXKHO
NPUMEHEHHE PA3IUYHBIX MApOK MAaTEpUaloB Ha OCHOBE KyOMUeckoro Hutpuaa Oopa. V3BecTHBI
MaTepuaisl Tuma 3b0op-P, 6endop, rekcanuT-P. YuuthbiBas, 4To B COOTBETCTBUU C 3a/adyaMH IO
CO3JIaHMIO  MAaJIOPa3MEpPHBIX PEXYIIMX HMHCTPYMEHTOB JUIsI NPOU3BOACTBA M3JCIUN B
MPUOOPOCTPOCHUN HEOOXOIUMO obecneunTh cheM MeTamma oT 1 mgo 100 MM, obecneuuTh
MOTPELIHOCTh pa3MepoB pabounx moBepxHocTeil B npeaenax 1,0 Mkm u mepoxoBatocTs Ra < 0,04
MKM, BO3HHKaeT HEOOXOAMMOCTh UCIIOJIb30BaHUS HOBBIX HAHOCTPYKTYPHPOBAHHBIX MaTEPUANIOB, B
YaCTHOCTH BO3MOXKHO MPUMEHEHHE KyOMYecKOoro HUTpuaa 0opa ¢ BenuyuHoi 3epHa He 6omee 0,05
MKM. Pemenue 3Toi 3aaun HAMEYEHO MPUMEHHUTENBHO K HOBOW raMMe PEeXyIIUX WHCTPYMEHTOB
Ui TPUOOPOCTPOEHHUs, B TOM 4YHCIE€ CO BCTaBKOW M3 KyOMYecKoro HuTpuaa Oopa Ha
TBEPAOCIUIABHON MOJIIOMKKE.

[To Meromy kperuieHus pe3lbl JENATCS Ha HamaiiHble W cOopHble. B Hacrosimiee Bpems
HamaiiHas KOHCTPYKIHMsS Pe3loB ycrapena. 3a pyoexxom okosno 80% pe3noB MMEIT COOpHYIO
KOHCTPYKIIMIO, a Yy Hac B crpaHe Toiabko 20%. [lo cpaBHeHMIO ¢ HamailHBIMU, COOpHBIE PE3IbI
UMEIOT TaKhe MPEUMYIECTBA, KaK COKpAallEHUE pPACXOJ0B Ha IMEPETOYKY, YMEHbIICHHE
BCIIOMOTATENIbHOTO BPEMEHH Ha CMEHY U TIOJHANAKY PE3IOB 32 CUET CMEHBI PEXKYIIUX IJIACTHH HE
CHMMas HWHCTPYMEHT CO CTaHKa, MHOTOKpPAaTHOE HCIIOJIb30BaHHE KOpITyca HWHCTPYMEHTOB,
COKpallleHHEe 3aTpaT Ha U3TOTOBIICHUE pe3lieiep:KaTeNeH.

s obecniedeHMs] BBICOKMX HKCIUTYaTallMOHHBIX KadeCTB MaJoOpa3MEpPHBIX HHCTPYMEHTOB
MIPEJICTaBISETCs 11eJIecCO00pa3HbIM MPUMEHEHHE MEXaHHYECKOTo KperieHus riacTuH. HekoTopsie
MIPUMEPHI KOHCTPYKTHBHOTO MCITOJTHEHHS KPETUICHHS ITACTHH Ha pe3lax NpUBEICHbBI HAa PUCYHKE 1.
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OpHako, aHanU3 CYyIIECTBYIOLIMX METOAOB KpEIUIEHUS JaeT OCHOBAaHUE IIojlaratb o
HEOOXOJUMOCTH CO3[IaHUS HOBBIX METOJOB KpEIUJICHUS IUJIACTHH, MPU OSTOM HEOOXOIMMO
pa3paboTaTh NPOXOAHBIE PE3LbI, pe3lbl Ui TOYEHMs] KaHABOK JJIi BHYTPEHHEH W Hapy>KHOU
MOBEPXHOCTEN, a TAKXKE PACTOUYHBIE PE3Lbl ISl CKBO3HBIX U IIyXux oTBepcTHil. Ilpn pemenun
BOIIpOCa 0 CO3JaHUI0 MaJlOpa3MEpPHBIX MHCTPYMEHTOB IJIAaBHOM 3adauei sBisieTcs oOecredyeHue
JIOCTaTOYHOM JKECTKOCTH pe3lieIep:KaBOK, UCKITIOYAIOIINX BO3MOKHOCTh BOSHUKHOBEHUSI BUOpAIIHii
npu 006paboTku. B HacTosimiee Bpems pa3paboTaHbl BapUaHTHl HOBBIX BHJIOB KPETUICHHS TUIACTHH U
MpOBOAUTCA paboTa Mo UX MATEHTOBAHUIO.

d)

PucyHok 1 - cxemMbl MEXaHUYECKOTO KPETJICHUS PEXYIIUX [IaCTUH:
a — MIPUXBATOM CBEpXY; O — pbIYaroM 4epe3 OTBEPCTUE; B — BAHTOM C KOHMYECKOU rOJIOBKOIA;
I — TU(TOM Uepe3 OTBEPCTHE U MIPUXBATOM CBEPXY; 1l — 3a CUET yNpyroi nedpopmanuu CTeHKU
nasa

W3rorosnenue pPE30OB U HUX UCIBITAHHWC HA CICIUAIIBHOM OGOpy,Z[OBaHI/II/I, HUMCHOIIUMCA BO
OAO «BHUMUHCTPYMEHT» mno3BonuT pa3paboTath peKOMEHIAMH 1O WX MPOMBIIIJICHHOMY
UCTOJIb30BaHUIO B MpHOOpocTpoeHHH. il MCHBITAaHUA MHCTPYMEHTOB TpeOyeTcs HCIOJIb30BaTh
000py0BaHKE C A3POCTATUYECKUMU IIMTUHACIBHBIMHA ONIOPAMU U HAIIPABJISIOIIUMHU.

CEKIUA «KABTOMOBUWJIBHBIE U TPAKTOPHBIE IBUI'ATEJIN

OCOKMUH C.B.
MI'TY «MéMI/I»
Hayu. pyxoBoautens: k.T.H., nou. AIIEJIMHCKHUMU /1.B.

MOAEJIMPOBAHME ITPOLECCOB B JIBC, PABOTAIOHIEI'O HA BUO9TAHOJIE

C KaxIpIM TOJOM MHPOBBIC 3amackl MUHEPAIBHOTO CHIPbS JJIsl MPOM3BOJICTBA YKHIKOTO
MOTOPHOTO TOIUIMBA COKpAamaloTCs. B CBA3M C OSTUM aKTyalbHOHM CTAHOBHUTCS 3aMEHa
TPAIUIIMOHHBIX MOTOPHBIX TOIUIMB aJbTePHATUBHBIMH. Ha ceromuHs oaHa w3 Haumbojee
pCaIn3yCMbIX Hﬂeﬁ - UCIIOJIb30BAHUEC B KAYE€CTBEC TOIIJINBA 6H03TaHOJIa - 9TaHOJIa, MOJTYYCHHOI'0 U3
PacTUTENHHOM OMOMACCHI.
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Hapsiny ¢ TpagulMOHHBIMH METOJIaMU MPOEKTHUPOBAHUS M HUCCIIEOBAHMS IBUTATENCH BCE
HIMpe MPUMEHSETCS pacy€THOE MOJEIMPOBAHUE C HCIIOJIb30BAHUEM MAaTEMaTHMYECKUX MOJeNed —
NPUOIMKEHHOTO OMUCAHMS KaKOro-TMO0 O0bEeKTa WM Mpollecca ¢ MOMOIIbI0 MaTeMaTH4YeCKOU
cuMBOJUKH. CyIIeCTBYIOT MOJIENIM KaK OTACJIbHBIX MPOLIECCOB (ra3000MeH, CKaTHE, CTOPAHKE), TaK
U IBUTATEINS «B LEIIOMY.

B nannoi#l paGote mpemmaraercs Co3laHHE MaTEeMAaTHYECKOH Mozaenu pabodero mporecca
JIBC, ucnomnb3yomero B Ka4ecTBe TOIUIMBAa OMOITaHOI.

WcxoaHapiMy ypaBHEHUSIMU MaTEMaTHUECKON MOJIENH SIBIISIOTCS:

e ypaBHEHHE OajlaHCca MacChl

e ypaBHEHHUE OallaHCca SHEPTUH

® ypaBHEHUE COCTOSIHUS

[Ipu onucanum nporecca cropanus ucnosbzyercs meroa bimsapaa — Kekka. Pabouee teno

noapazaensercs Ha 3 30Hb1 (Puc.1) :

e 30HY Cropeslieil cMecu

e 30HY Hecropesleil cMecu

® 30HY BOBJICUCHHS.

Puc. 1. Cxema npouecca cropanus 1o mogenu biauzapaa - Kexka
[Iporecchl B 30HE BOBJICUEHHSI OMMCHIBAIOTCS CIEAYIOIIMH COOTHOIICHUSIMHU:

T: = PuAgptiy

dmp _ g - Mg

gt &
rac m, — Macca BOBJICKACMOI'O q)pOHTOM IIaM€HHU Trasza, a mp — Macca HpO)IYKTOB CFOpaHI/IH.
BogyieueHne cBeXero 3apsijia TOIUIMBHOM CMECH IUIOTHOCTH p, TMPOHMCXOJHUT Yepe3 MOBEPXHOCTh
IJIaMEHU AFL CO CKOpOCTBI'O Ue, ITIOCJIC UET'O BOBJICUCHHAA Macca CrOpaeT 3a XapaKTepHoe BperI Tp.
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CEKIUA «KABTOTPAKTOPHOE 3JIEKTPOOBOPY/IOBAHUE»

ABJIPAMAHOB M.b.
MI'TY «MAMW»
Hayu. pykoBogutens: k.3.H., 1oi. MEJIBHUKOB A.®.

PABPABOTKA HATJVIAAHOI'O IOCOBUS 11O TEXHOJIOT'MU NTPOU3BOCTBA
ABTOTPAKTOPHOI'O 2JIEKTPOOBOPYJIOBAHUSA HA TEMY «M3I'OTOBJIEHHUE U
CBOPKA Y3JIA IIEYATHBIX IIJIAT»

Pa3paboTan KOMIIEKT claiiioB B BUJE MPE3CHTALMU, WIUTFOCTPUPYIOLIEH TEXHOIOTHYECKHA
MPOIIECC M3TOTOBJICHHUS MEYATHBIX TUIAT U MOHTa)a paJrodieMeHTOB. Ha criaiinax otoOpakarorcs
oOmuii BUI pabouero MecTa, 5CKHU3 BBIIOJIHAEMON Onepaiyu, He00X0JUMbIe MTOSICHEHUS U PACUETHI.
Pacuersl mapamMeTpoB MeYaTHBIX IUIAT C  YYE€TOM TEXHOJOTHYECKUX JIOMYCKOB MPEICTaBICHBI
JIOTIOJIHUTENBHBIMU ClaiiiaMu. J[OMOTHUTENbHO MpEeACTaBlIeHbl uepTexku. Pazpabotan matepuan,
KOTOPBI  00€creunBaeT KOMIUIEKCHOE TIPEJICTABICHUE Y CTYJIEGHTOB MEXAY pealbHbIM
MIPOU3BOJCTBOM U 0POPMIISIEMON JOKYMEHTAIHEH.

TPUDOHOB II.A.
Cray
Hayu. pykoBoautens: 1.1.H. mpod. MATHOHHUH C.A.

KOMBHUHALUSA ITPUBOPOB U1 TOHOYHOI'O ABTOMOBWJIA KJIACCA
FORMULA STUDENT

KomOunanust mpubopoB oTobpakaeT nHGOpMAIMIO 0 paboTe IBUTATENS U aBTOMOOWIIS, OHA
COIEPKUT CIHMIOMETP, TaXOMETp M Apyrue npuOopsl. B aBroMoOmie 3TOro kiacca gaie BCEro
YCTaHABJIMBAIOTCS JABUTaTEeNU OT CIIOPTUBHBIX MOTOLMKIIOB, TIOTOMY BCS JJIEKTPHUECKAsi YacTh,
BKJTFOYAsi KOMOMHAITMIO MPUOOPOB, KaK MPABUIIO, OEPYTCS OT HUX KeE.

Takas xomOuHammsg mnpPUOOPOB MPOCTa B MOJKIIOYEHHHM U YCTAaHOBKe, HE Tpelyer
JOTIOJIHUTEIBHBIX HacTpoeK. Ho BMecTe ¢ TeM 00s1aaeT psiioM HEJJOCTATKOB:

Bosnbuie rabaputhbl ycTpoiicTBa He MO3BOJISIIOT PACIIONIOXKUTh €ro Ha pyJie, KakK 3TO JeNlaeTcs
B aBTOMOOMIIAX (popmysibl 1. PacmonioXuTh €ro MOKHO TOJBKO C TIPABOM WIIM C JIEBOM CTOPOHBI OT
pyis. Takoe pacnojoxkeHue yxyamaeT 0030p mpudopos.

[Inoxass pemontonpurogHocth. KoMOuHanus npuOopoB coOpaHa Ha CHENUATU3UPOBAHHON
AJIEMEHTHOM 0a3e KoTopasi OTCYTCTBYET B CBOOOAHOM nponaxe. [Ipu monomke MeHsieTcs: Bes iara
YCTpOMCTBA.

OtcyTcTBHE B IPUOOPHOI AHETN OPTraHOB YIIPABICHHUS CUCTEMaMHU aBTOMOOMJIS.

Bricokast cTOUMOCTh UMITOPTHOM KOMOMHAITMH TIPUOOPOB.

Bce 510 nemaer akTyandbHBIM Pa3pabOTKy KOMOMHALMK MPUOOPOB aJaNTHUPOBAHHOW JUIS
UCTIOJIb30BAHUH B aBTOMOOMIIE.

Ha paspaboTannoii cTpykTypHOW cxeme ycTpoiictBa (puc. 1) m3o0paskeHbl JB€ OCHOBHBIC
YacTH KOMOWHAIUM TNPUOOPOB, BBHIHOCHOW HWHAMKATOPHBIA OJOK W ONOK ympaBieHus. Takoe
paszzieneHue ObLIO MPHUHATO B IENSAX YMEHBIICHUS rabapuToB M Beca OJOKa MHAMKAIIWHU, a TaKXKe
JUIS1 YMEHBIICHHUS KOJIMYECTBA MPOBOJOB MOABOANMBIX K PYJIIO Yepe3 OBICTPOCHEMHBIN MEXaHHU3M.
CBs3b MeXJly KOMOMHAIMEeW MPUOOPOB M OJIOKOM YIPABICHHS OCYIIECTBISAETCS MO HHTep(eicy
USART.
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Moayns HHHHK&TOPHHH Gnox Prluar mopeinenus
Pery;IHpPOBKH i nepefaun
APKOCTH
cnﬁ;:{g(‘pa Priuar noHuieHus
HMITYIBCHBIH G / TP
CHIHAN /
TaxoMeTpa / Porar BekaMa
JATHHK . vy CLIETIeHHs
HeHTpatEHOl — [
HERRARA Konuepoii 9 Mugponponueccop Knonka sribopa
TATYHE ki Brok L . KOMOHHALITHH | AaBTOMAaTHYECKOro
MOBLILIEHHHA 2l YIpaBIeHHA - & peaxnma KITIT
Konneroii nepenaiH - npuoopoB
JaT4HK I - J
MOHHAKCHHA ; Knonka smGopa
neperayH Mexanusm y : HeHTpaIbHOi
TIOBBILICHAS % nepenadu
nepenadn '
Mexanuim
MOHHKEHUS e N [Manein
TepeRaaH Mexanuam F a7 e
BBIKHMA
ClENTEHHA

Pucynok 1 — CrpykrypHas cxema ycTpolcTBa

KoMmbOunamwmst mpuGopoB 0ToOpaxaeT moka3aHus CIUJA0OMETPa, TAXOMETPa ¥ HOMEp NepeadH.
DOTH AaHHBIE TIOCTYMAlOT B OJIOK ympaBieHus C JaT4ukoB. OrtoOpakaercs wHbOpMaius Ha
CBETOJIMO/IHOM MHJIUKATOpPE, SPKOCTh KOTOPOTO PETYJIHUPYETCS  CIELMAIbHBIM MOJYJIEM B
3aBHCUMOCTM OT BHEWIHEro ocsemeHus. KomOuHanus mnpuOOpoB MO3BOJSET  yHPaBIATh
UCTIOJIHUTENIBHBIMUA MEXaHU3MaMH MepeKitoueHus nepenad. s 3Toro ciykaT 3J1€KTPOHHBIE
ppIYary ympaBJICHUS TMOJKIIOYEHHBIE K HHIMKATOPHOMY OJIOKY, CHEUMaNbHBIE BBIBOJBI OJOKa
yIpaBJICHUs AJIs MOAKIIOUEHHS HCIIOTHUTENIBHBIX MEXaHU3MOB U KOHLIEBbIE JaTUUKHU JJIs1 KOHTPOJIS
THX MexaHu3MoB. [IpemycmoTpen aBromaTrueckuii pexum padotsl KIIII, koTopsiii BKIItOYaeTcs
CHelMaNbHOM KHOMKOM, TaKXke INPeayCMOTpPEHAa BO3MOYKHOCTh aBTOMAaTHYECKOIO IOUCKa
HEUTPAJIBHOW Mepeaadu.

Ha ocHoBe NpuHIMNUANIBHON CXeMbl YCTPOWCTBA, C HCIOJIB30BAaHUEM MporpaMmel Altium
Designer Pa3paboTansl miaTel ”HANKATOpHOTO OJIoKa 1 Oyioka ynpasienus (Puc. 2)

a) 6)

Pucynok 2 — a) [1nara uanukatoproro 6yioka  0) [1nata 6moka ynpaBneHus

KOHCTpYKTUBHO YCTpPOWCTBO BBIIIOJIHEHO B BHUJAE PYJsi CO BCTPOCHHBIM HHJMKATOPHBIM
OJIOKOM ® pAacloJIOKEHHHIMA HAa HEM OpraHaMH yhOpaBleHus. TpexMepHas MOJelb
cripoektupoBaHHasi B miporpamme Kommac 3D mokazana Ha pucyHke 3. brok ymnpaBieHus
pacrojaraercs oJ KaoToM aBTOMOOWJISL B TbIJIE-BJIAr0O3AIIUIIICHHOM KOPITyCE.
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K
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[ ———
Cushngeam

Pt Buimuma cuenatem

Pucynok 3 — TpexmepHast MOJieb pyiisl  a) BUJ criepean  ©O) BHJ C3aH

B pesynbrare mpozenaHHOM paOOThl BBIIOJHEHBI CTPYKTYpHAsl M NMPUHIUIHAIbHAS CXEMbI
YCTPOMCTBA pa3pabOTaHbl IUIAThl WHIWKATOPHOTO OJIoka W OJOKAa yOpaBJICHHs, a TaKKe
KOHCTPYKLHUSI YCTpPOMCTBA. BBINONIHEH IOJHBIA IEpeYeHb KOHCTPYKTOPCKUX JOKYMEHTOB JUIS
U3TOTOBJICHHS YCTPOUCTBA.

KomOuHammst mpubopoB pa3paboTaHa C MEIbI0 U3TOTOBJICHUS U MCIIONB30BAHMS B TOHOYHOM
aBTomoOmine kimacca Formula Student komangsl TombsitTuHCKOTO  ['OCymapcTBeHHOTO
Yuausepcurera www.formulatsu.ru.

B nanpHeiimeMm IIaHUPYETCS yCOBEPIICHCTBOBAHHME JAHHOW CHUCTEMbI B HECKOJIBKHX
HaIlpaBJICHUAX:

- YMCHBIICHUE Ta0apUTOB AJICKTPOHHBIX OJIOKOB

- pacummpeHue (YHKIMOHATBHOCTH (YCTAaHOBKA pETYJSATOpPa TOPMO3HBIX YCWIMH Ha
MIEPEHIO U 3aJIHIOK0 OCH, J0OaBJIeHUEe WHPOPMAIIUU O TEMIEPATyPe OXJIAXKIAIONICH JKUIKOCTH U
MOTOPHOTO Macja H JI.p.)

- IeTajbHast MPOpabOTKa IPrOHOMUKHU PYKOSTOK M OPTaHOB YIPABJICHHUSI.

I'PEBEHYUKOB A.Il.
MI'TY «MAMW»
Hayunsiii pykoBogutens: cr. npen. TOPKHH B.I1.

INPUMEHEHUWE CBEPXBAPKUX CBETOANOJ0B B ABTOMOBUWJIBHBIX
CUCTEMAX OCBEINEHUA

MouHble 0eJible CBeTOAHOAbI

Mortneie  Oenble  CBETOAUONBI MPHU3BAHBI 3aMEHUTH JIAMIbl HAKAIMBAHUS C HU3KUM
koo dunmentom nonesnoro neiicreus (KII/I), a Takke imaMIibl THEBHOTO CBETa, KOTOPHIM TIOCIHE
BBIpa0OTKH pecypca TpeOyercs ocobas yTUIM3alusi, MOCKOJIbKY OHH COAEpXkaT BpeIHbIe IJis
3/10pOBbsl M OKpYy Xaroliel cpeapl Mmarepuainsl. [1o cpaBHEHUIO ¢ JaMIaMy HaKaJlUBaHUs CBETOJNO/
umeeT Boicokuit KIIJI, Gonee AmuTeNnbHbIN CPoK ciyKObl U HE TpeOyeT CHelHanbHOM yTHIN3AINH.

[Ipu mpuMeHeHNH CBETOIMO/IOB B KAUECTBE HCTOYHHMKA CBETa HEOOXOUMO YUUTHIBATH, UTO, B
OTJINYME OT JIAMII HaKaJIWBaHUs, CBETOAUOJ yIIpaBisieTcss TOKOM. CBS3aHO 3TO C TE€M, YTO MaJICHUE
HAIpsDKEHUS Ha CBETOAMOJE B IMpPSIMOM HAINpaBICHUM — XapaKTEpPUCTUKA HENOCTOSHHAasA, U
pa3bpoc ee 3HAYEHHH Ui CBETOIMOAOB OJHOTO TUMA MOXET COCTaBIATh 10 +10% oT cpeanero
3HaueHus. KpoMe Toro, majeHue HampspKEHUs Ha CBETOJMOJIe OYJET MEHATHCS B 3aBUCUMOCTH OT
YCIIOBUH AKCIUTyaTalluy (TeMIIepaTypbl OKpYKaloIei cpebl, TeMIepaTypbl KpUcTaia CBETOAN0Aa
Y TOKA, MPOTEKAIOIIETO Yepe3 CBETOJIMO/), a TAaK)KE OT BPEMEHH padOTHI (BCIEACTBUE JIETPaallNN
KpUCTallja). 3HAYCHHE TMaJCHUs HANpsOHKEHHUS B MPSIMOM HAMpaBiICHUM Takxke OyIeT pa3HbIM s
CBETOJMOJIOB pazuuHOro wucnoiaHeHus (tadn. 1) [1, 2]. Hcxoms ux 3Tux cooOpaxxeHUM, B
AIIEKTPUYECKUX  XapaKTePUCTHKaX TMPUHATO yKa3blBaTh pabouyuil TOK CBETOAMONA, a
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XAPAKTCPHUCTUKKU CBCTOBOT'O IIOTOKA U MMAACHUC HAIIPSAKCHUA HAa CBCTOAHUOAC AAKOTCA IIPpHU pa6oqu
TOKCEC.

Taoauna 1. KpaTkue xapakKTepuCTUKN MOITHBIX O€JIBIX CBETOINO0B

IIpumeuanue: * — unaexc useronepenayn CRI = 90.

[IpouzBoauTens Cree Sharp Philips Lumileds

Cepus XP- |[MPL- Zenigata 3,6/Zenigata 6,7 LUXEON Rebel
G [EZW Bt Bt ES

Pabounii Tok (1), MA 350 150 360 640 350

[Tanenue nanpsoxenus (I=1,), B 3,0 25,0 10,2 10,5 3,2

ggfﬁon morox (I = L, CRE=07 o9 190* 350* 95

[ToTpebnsiemast MOIITHOCTH, BT 1,1 [11,3 3,6 6,7 1,1

EHIG OJJHO BaXHO€ OTJIHMYUE CBCTOJHMOJ0B OT JiaMIl HaKaJlMBaHHUA 3aKJIHOYacTCd B TOM, 4YTO
CBCUCHHC CBCTOJMOJa — OTO HE HHepTHBIﬁ mnponecce, mosTomMy HpOTeKaI-OH_[I/Iﬁ 4Yepe3 CBETOAMNO/ TOK
JOJIKCH OBITh IIOCTOAHHBIM, 0e3 Hynbcaunﬁ: B IPOTUBHOM CJIyda€ 3TO BBIZOBCT HCIIOCTOSIHHOC
CBCUCHUC CBCTOANOAA, YTO MOKET IMPUBCCTHU K YCTAJIOCTHU I'J1a3.

CxeMa BKJIIOYEHHS THOI0B.

Perynupyemasi BbIcOKasi pabodasi 4acToTa IMO3BOJISIET MCIOIB30BATh MajorabapuTHbIC BHEUTHHE
KOMIIOHEHTbI U yMEHBIIUThH 3NeKTpoMarHuTHble nomexu (EMI). Ilpu monkimtoueHun mo cxeme
pSMOXO0JIOBOTO TpeoOpa3oBanus (puc. 4) MaKCUMalbHOE BBIXOJHOE HAIpPsDKEHUE Bceraa Oyaer
MEHBIIIE BXOJHOTO: B OTOM ciyyae japaiiBep Oyaer paloTaTb B pEXHME IOHMKAIOIIETO
npeoOpazoBanusi. [lpy  TOAKIIOUEHWMM 1O  CXE€ME  HMHBEPTHUPYIOLIET0/00paTHOXOI0BOTO
npeoOpa3zoBanusi (PUC. 5) BBIXOJHOE HANPSDKCHUE MOXKET OBITh KaK MEHbINNE, TaKk W OoJbIle
HANpsDKCHUST Ha BXOJIE: MPH TAKOH CXeMe BKIIOYECHHUS HYXKHO YUYHTHIBATH 0OJiee BHICOKHE TOKH Ha
BHyTpenHeM MOSFET-kiroue u Bo3aelicTBHE Ha KIIIOU CyMMBI HANpsOKEHHM Ha BXOZAE M BBIXOJE
npeoOpazosarens. Hampspkenuwe, mnocrtynatomee Ha BbiBOJ 3 (OVP) ¢ menmwrens R1, R2,
oOecrieynBaeT 3alllUTy JpaiiBepa B ciydae oOpbIBa B LIEMIM CBETOJIMO/A, a BCTPOEHHas cxema
3aIUIIACT OT MEPErpy3KH 10 TOKY B KAKIOM IHKIIE TIPE0Opa30BaHMUsL.

458-268 3
1 T
VIN VoD OVP  BST
G I Al L1
4.7 e —C3 47
308 g | 10u0 47 My
S RN, —_L
c2
MP2481 BT N L L
18140 258 A ER
ONJOFF [ —————={ enoim FEE TR Pt
INPUT
DC or PWM INPL | i | R2
G INGND 4 L 10 KO
W55 F3 f=%)
2 1.1 Om
1%
Puc. 5. Nogrncuetne gparsepa MP24B1 & pexaime nosbillamoulgro /noHiokamoliero npeobpasosania

Bbonee momnblii anamor MP2483 mMeer CXOXyr cXeMmy BKIIOUYEHHUS, HO OOecreunBaeT
MakcuMabHbI TOK BecTtpoeHHOro MOSFET-kmroua 10 2,5 A 1 noBbIIeHHOE padodee HANpPsHKEHHE
50 B.

CnenmanbHbli  cHHXpOHHBIM — moBwpimarommii  DC/DC-npeobpazoBarens ~ MP3412
MpeIHa3HaYeH JUIs UCIOJIb30BAaHUS B aBTOMOOWIIBHBIX CHCTeMax OcBelleHus. [IpeoOpazoBaTens
paboTaeT npu BXOJHOM HampsbkeHuH 4,5-26 B, 3To mo3BossieT NuTaTh €ro OT OJHON MalbYMKOBOM
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Oarapeiiku Tuna AA. Bricokas dyacrora nepekiatoueHus (1 MI') nenaetr BO3MOXKHBIM PUMEHEHUE
WHJYKTUBHOCTH M KEPAMHYECKUX KOHJIEHCATOPOB C HEOONBIIMMH TabapuTaMH, 4TO BMECTE C
HEOOJBIIUM KOJIMYECTBOM BHEIIHUX KOMIOHEHTOB (puc. 6). OTIMYUTENHbHON OCOOEHHOCTHIO
MUKPOCXEMBI SIBJISIETCS OTKJIIOYEHUE IIEMU HArpy3Kd B «CISIIIEM» PEXHUME, MPU ITOM TOK
notpebneHus mpeodpazoBaTelis CHUKaeTcs 10 1 MKA.

CEKIUA «'MAPABJIMKA U I'MIPOITHEBMOITPUBO/I»

PSABEB A.B.
MI'TY <cMAMW»
Hayu. pykoBoaurens: 1.7.H., npod. COKOBUKOB B.K.

T'UJAPOCEPBONIPUBO/I YIIPABJIEHAA KOPOBKOM NMNEPEKJIIOUYEHUA IEPEJIAY
TPAKTOPA

Ha coBpeMeHHBIX TpaKkTOpax akTyaJlbHOU sIBJsieTcsl MpobJieMa COBEPLIEHCTBOBAHMUS Mpoliecca
NEePeKIIOUYEHUsT Tepeady, B 4YacTHOCTH, OOECIeueHMs NepeKiIroueHus 0e3 pa3pbiBa IOTOKA
MOIIHOCTHU OT JIBUraTelsd K JBMKUTENIO U 0€3 OCTaHOBKM Tpakropa. B oTinume or aBTOMOOMIISA,
KOTOpBIM paboTaeT NMpu OTHOCUTEIBHO BBICOKHX CKOPOCTSIX M MaJbIX CONPOTHUBICHUSAX, TPAKTOP
IIPAKTUYECKU HE MOXET NIPOJOJDKATh ABMUKEHUE II0 MHEPUHUHM M OCTaHABIMBACTCA, KAK TOJBKO
JIBUTATEb OTKJIKYAECTCA OT BEAYIIMX KOJEC MM TyCEHHUL. DTO O3HA4aeT, YTO IOCIE KaKIOro
NIEPEKIIIOUYEHNs] TIPUXOAUTCS 3aHOBO PA3TOHATH TPAKTOP, 4YTO BECbMA 3aTPYIHUTEIBHO IOJ
Harpyskoi, a Tem 0oJjiee Ha MOBBILIEHHOM nepegaye.

OpHuM U3 penieHui 3Toil mpobsieMbl SBJISETCS UCIOJIB30BaHUE B TPAHCMUCCHUSX TPAaKTOPOB
KII ¢ QpuKIMOHHBIMH T'MIPONOUKMUMHBIMU My(TaMH, KOTOpPbIE TO3BOJISIOT IPOU3BOAMUTH
NEPEKIII0YEHUE Tepeiad 0e3 OCTAaHOBKU TPAKTOpa.

KoHcTpyknpss ~ TUNMYHOM — TMAPONOJKUMHOU 4 M, _'||Ij' z a'“_r.i M

SRR
Faoh B RO R

3 A
5
e

[T |

Puc.1 ®puknuonHas MypTa ¢ rHAPONOIKATUEM
Puc.2 Cxema rusipaBinyeckoro

nepexiroueHus nepenad B KI1

MyQThl OoKa3aHa Ha puc.l. OHa Mo cyTH mpenacTaBisieT co0oil cIBOCHHOE (ISl BKIIIOUEHUS! OJTHOU
U3 JIBYX TIepe/ad) MOKPOE€ MHOTOJIMCKOBOE CIICTUICHHWE C THAPABIMYECKHM YIpaBieHUEM. Takue
My}Thl ycTaHaBnuBatoTcs B ocHOBHOM KII 1 m03BOMISAIOT MPOU3BOANTE MEPEKITIOUEHUs 0€3 pa3phia
MOTOKa MOIIHOCTUA BHYTPU OJHOTO AMana3zoHa. J[MamazoHbl k€ M3MEHSIIOTCS C TTOMOIIBI0 BTOPOH,
nmuana3zoHHor KII, B KoTopoil mepekitodeHus MPOU3BOJIATCS MPU OCTAHOBJIEHHOM TPaKTope, T.K.
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Uana3oH OOBIYHO OIpejeNsieTcsl 3apaHee, mepei HadajaoM paboThl. Takol THUIl TpaHCMHCCHIA
ABJIIETCS OJIHUM M3 HauOoJiee MEePCHeKTUBHBIX JUISl CENIbCKOXO03SIICTBEHHBIX TpakTopoB. [Ipumepom
WCIIOJb30BAHMS OINMUCAHHOM CXEeMbl B TpakTOpocTpoeHuu sBisitorcss monenu T-150 u T-150K,
YCIEIIHO 3apEKOMEHJIOBaBLIME ce0s B PA3IMUYHBIX OTPACISIX HApoJHOro Xo3saicrBa. OjHaKO
npouecc coBepiiercTBoBanus KII ¢ ruaponomkuMHbIMU My pTaMu Jan€k OT 3aBEpIICHUS, TOITOMY
UX MCCIIEIOBAHUE SIBJIICTCS HA TAHHBIA MOMEHT Ba)KHOM 3a7a4eil.

B nannoit paGote ymop caenaH Ha u3ydyeHHe MexXaHuU3MOB yrpaBinenus takumu KII. Kak
MPaBUJIO, UCTIONB3YETCS THAPOCEPBONIPHUBO/], PAOOTAIOMINI MO0 MPUHIIHITY «BKIIOUEH-BBIKITIOUCH.
[Ipumenenue ruapornpuBoaa TpeOyeT co3AaHus CHeuaNbHON ruapaBnuyeckoir cuctembl KII,
KOTOpass KpoMe TIOfayd Macjia B OINpeNelICHHOM Mopsjake K OycrepaM (PUKIMOHHBIX My(T
npenHazHayeHa Taioke st cmasku geraneit KII, dunbrpanum u oxnaxaenus macia. OCHOBHBIMU
arperaTaMM  THIPOCHCTEMBI  SIBIAIOTCSA:  HAacoc,  (GWIbTp,  PEOYKIMOHHBIM  KIamaH,
MaciopacnpeAenuTeNb Ui MoJAadyu Maciia K Oyctepam M JIpyrue yCTpOMCTBa, CIIOCOOCTBYIOIINE
NEPEKIIIOUEHUI0 Tepeaad 0e3 ocTaHOBKM TpakTopa. llporecc coBeplieHCTBOBaHUS METO/0B
MEPEKIIIOUEHUs TIepesiad ClOoCOOCTBYET COKPAIICHUIO WM MOJHOMY YCTPAHEHHUIO pa3pbiBa MOTOKA
MOIITHOCTM B MOMEHT MEPEKJIIOUEHHUs] Nepead, MOBBILICHUIO IUIABHOCTH HapacTaHus AABJICHUS
Macia B OycTepe, CHI)KEHHI0O MaKCUMAJIBHOTO 3HAYEHUS MOMEHTA TPEHUS BKIOYaeMOW My(Thl U
T.IL.

Ha puc.2 npencraBneHa mnpuHIMIHAIbHAs CXeMa THUIPOCEPBOIPHBOJA, pa3paboTaHHAs B
HATU. OnuH ruipoakkyMyiasTop 4 noodepEaHo MOJAKII0YaeTCsl K MacionpoBoay 3 paboTaromieit
bpuximonnoit Myt M, My, M3 min My. [lomumo Hero B cxeme MMEIOTCS TPU MEPEKUTHBIX
KJIallaHa: 5 — TOJKIIIOUEHUS THAPOAKKYMYJISITOpa W JiBa KJarmaHa 6 — TMOJKIIOYEHHUs OJIOKOB
bpukmoHHbIX MydT. [laBieHue B cucteme Mojaep KUBaeTcs peayKInOHHbIM KianaHoM 11.

Ha cxeme ycnoBHO mokazana pabora TpakTopa Ha TepBoi mepemade. Macino u3 Oaka 8
TUAPOCUCTEMBI MOJAETCA TMAPOHACOCOM 7 B KpaH YNpaBlieHUs 9, yCTAaHOBJICHHBIM B MO3ULIMH |
noja4yu mMaciia Kk oycrepy myprelt M;. [Ipu BrirroueHHO#M MydTe M| MOTOK MOITHOCTH TiepeIaéTcs K
BeJyllel mecTepHe 2 moctosiHHOro 3auerseHus. [lonocts Oycrepa cMmexHoi MydThl M), Kak u
OCTalbHBIX HepaboTaromux Myht M3 u My coeauHeHa B 3TO BpeMsl CO CIMBHON IOJIOCTBIO
YIPaBJISOLIEro KpaHa 9.

Macno, nogaBaemoe B Oycrep My(QThl OTHOBPEMEHHO BO3JCHCTBYET HA MEPEKUAHbIEC KIIAllaHbI
6 u 5. Kianan 6 3anupaer mogauy Macia K Oycrepy mMydptbl M,, a kjamaH 5 MNOAKIIOYAET
THJIPOAKKYMYJISTOp 4 TOJbKO K O1oky Mypr M; u M,. Takum obOpa3oM, B 3aBHCHUMOCTH OT
MOJIOKEHUS KJIallaHa 5 TUAPOAKKYMYJIATOP OOCITy»KHUBAaeT OJJHOBPEMEHHO TOJILKO OJHMH OJOK My(pT
M; u M, unu M3 u My. B 1anHOM citydae oH 00CITy )KHBaeT TOJIbKO NepBbii 610k Myt (M| 1 My).

I'unpoakkymynsitop 4 mpencraBisieT coOOW HUMWIMHIP C TOPIIHEM, MOJ JHUIIE KOTOPOIo
YCTaHOBJIEHBI NIPY’KUHBI, CKUMAIOLIMECS 0] JABJICHUEM HarHETAEMOI'0 B HEI'O Macia, TaK 4TO IIPU
MOJIHOCTBIO 3aPSDKEHHOM THAPOAKKYMYJIATOPE JaBJICHHE MPYXKUH HA MOPIIEHb PAaBHO JABJICHUIO
Maclia B THIPOCUCTEME.

[Ipn mnepekitoueHUM Tnepesayu, HalpuUMep, Ha BTOPYIO, ympaBisemMyio Myproid My,
yhopasisioluil Kpad 9 nosopauuBaercss B nosokenue II. ITpu stom macnonposoj 3 u3 nepBoit
MyhTel M| Oyner coenuHEH CO CIMBHOW TOJIOCTBIO KpaHa M Macio u3 e€ Oycrepa Ha4yHET
CJIMBAThCSl Yepe3 JIPOCCEeNIbHOE OTBEPCTHE KpaHa B CIMBHOM MaciompoBon 10 oOpatHo B Oak 8
rugpocucteMbl. OIHAKO TMOAKIIOYEHHBIM K 3TOH MydTe M| THIPOAKKYMYISATOP 3aJepPKHBAECT
pe3KOoe IaJeHue JABJIICHUS B HEW U HE NAET €M BBIKIIOYUTHC cpasy. [Ipu 3TOM Kakoe-To Bpems
mydTa M nponomkaer paborath 6€3 NpoOOYKCOBKU, HO C MEHBIIIMM MOMEHTOM TPEHHUSI.

B 10 xe Bpems Macio ot Hacoca 7 HampasisieTcss B Oycrep MypThl M, U HAUMHAET 3arOIHATh
€ro macliiom, yjaajss BO3AyX depe3 ciauBHOW kiamaH. Korma Oycrep mydTbl M, HamoJHUThCS
MacJioM, JlaBJieHue B HEM PE3KO TMOBBICUTCS M B KAaKOH-TO MOMEHT CTaHeT OoJjblle, 4eM B Mydre
M,. Ilox neiicTBueM Tenephb OONBIIETO JaBICHUS Maciia B Oycrepe My(hThl M, nepeKkuHON KiianaH
6 mepeBUHETCS BJIEBO (HAa CXEME) U OTKIIOYHUT TMIPOAKKyMYJSATOp 4 OT MacionpoBoja K mydre
M,;. B pesynbraTe sToro maminenue B mMydre M; pesko ymanér, a B mydre M, Oymer 1uiaBHO
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HapacTaTh, YTO CBA3aHO C MEPHOJOM J03apsIKku Tuapoakkymysaropa. [locine yero B mydgre M,
IIPOU30MAET elE OIUH PE3KUI NOABEM JABICHUS 0 3aJaHHOTO 3HAYECHUSI.

[Ipu nepexitoueHuu nepegady oOpaTHO Ha MEPBYIO WIM HA JHOOYIO APYTyO0 MPoLecchl paboThl
CHCTEMBI yTpaBJIeHUs PPUKIMOHHBIMU My(dTamu Oy IyT IPOTEKATh aHAJOTHYHO.

MOJISABKO H.A.
MI'TY «MAMW»
Hayu. pykoBoaurens: CTPOKOB I1.H.

ABTOMATHYECKHUE KOPOBKHU INEPEK/IIOYEHUS ITEPEJIAY

I'maporpancdopmaTopHast KOpoOKa MEPEKITIOYCHHUS TIepeIad.

Camas pacrpocTpaHéHHas KOpoOka Inepejad aBToMoOuis B Mupe. VIMEHHO ¢ He€ M HOLLIOo
COKpaII€HHOE Ha3BaHHE KOPOOKH - «aBTOMAT.

OnHMM M3 OCHOBHBIX  Y3JI0OB  THUAPOTpaHC(OpPMATOpPHOM  mepegaud  sBISETCS
THIIPOTPAHCPOPMATOP, KOTOPBIKA CITY>KUT JIJISI aBTOMATUYECKOTO M OECCTyNEeHYaToro M3MEHEHUS
KPYTSAIIEr0o MOMEHTa JBUTratelsiss. BTOpoHl OCHOBHOHM y3en IMIpOMEXaHHYecKOoi mnepegaun —
aBTOMAaTHYECKass MEXaHW4Yeckasl mepenada (CoOCTBeHHO KopoOka mepemad). OHa COCTOHUT U3
IUIAHETAPHOI0 MeXaHu3Ma (psA/bl IECTePEeH), CUCTEMbI YIIPABICHUS IUIAHETAPHBIM MEXaHU3MOM
(ppukiMOHHBIE CHEMJICHUS W TOPMO3HBIE JICHTHI, MY(TbI CBOOOJHOTO XOJa) M CHUCTEMBI
TMJIPAaBINYECKOro ympasieHus. IlocpencTBOM BKJIIOUEHUS M BBIKJIIOYEHUS B ONpEACICHHON
MOCTICIOBATEIbHOCTH ~ (DPUKIIMOHHOTO  CLEIUIGHUS W TOPMO3HBIX  JICHT  MPOUCXOJUT
nepepacnpe/iesieHle KpyTAIero MOMEHTa IBUTaTells B INIAHETAPHOM MeXaHHU3Me.

I'maporpancdopMaTop COCTOMT W3 HACOCHOTO KOJIECa, PeakTopa, TypOMHHOTO Kojeca |
MexaHu3Mma OJ0kupoBKH. Bee peranu coOpaHbl B 0011eM KOpITyce, pacloyoKEHHOM Ha MaxOBUKE
nBUratens aBromoOmns. ['maporpancopmarop  HANOJIHEH  MaciaoM, KOTOpPOE  aKTUBHO
MepEMENINBACTCS TIPH €Tro padoTe.

HacocHoe koseco KECTKO CBSI3aHO ¢ KOPITyCOM T'HJIpOTpaHchopMaropa, pyu BpalleHUH Bajia
JIBUTATEIISI OHO CO3JIaeT BHYTPH THUApPOTpaHc(hopMaTopa MOTOK Maciia, KOTOPBIH BpamaeT KOJIeco
peaxkTopa u TypOHHY.

PeakTop cBsi3aH ¢ HACOCHBIM KOJIECOM 4epe3 0O0roHHyro Mydrty. [Ipu 3HaUNTENIEHON pa3HUIIE
000pOTOB Hacoca W TypOHMHBI, PEaKTOp ABTOMAaTHYECKU OJIOKMPYETCs M IepeaaeT Ha HACOCHOE
Koyieco OoybImii 00BEM KUAKOCTH. biiaromapsi peakTopy MPOUCXOIUT yBEIUYECHUE KPYTSIIETO
MOMEHTa J10 TPEX pa3 MpH cTapTe C MECTa.

Typbuna xéctko cBsa3ana ¢ Basom AKIIIL.

bnaromapst TOoMy, 4YTO mepedaya KpYTALIET0O MOMEHTa BHYTPH THMApOTpaHcopmaropa
NPOMCXOMUT 0e3 JKECTKOH KWHEeMAaTWYEeCKOH CBSI3W, WCKIIOYAIOTCS YAapHbIE HAarpy3Kd Ha
TPAHCMHUCCHIO U AaBTOMOOWIb MpHOOpeTaeT OONbILIYI0 MIaBHOCTh Xona. HeratuBHbIM 3¢ dexTom
THIPOTpaHChOpMaTOpa SBISIETCS «IPOCKAIb3bIBAHUE» TYPOWHHOTO KoOJieca IO OTHOUICHHIO K
HAaCOCHOMY — 3TO MPHUBOAUT K IMOBBIIIEHHOMY BBIZCJICHHIO TEIUIA W YBEIUYEHHUIO pPacxoja
TOTIJIMBA.

MoMeHTBI BpalleHHss Ha HACOCHOM M TYpOMHHOM KoyiécaX B MOJABIIAIONIEM OOJBIIMHCTBE
PEKUMOB HE paBHBI IPYT JIPYTY.

Jisi  TOBBIIEHWS  TOIJIMBHOM  SKOHOMHUYHOCTH, B  KOHCTPYKLUHIO  COBPEMEHHBIX
THIIPOTPAaHCHOPMATOPOB BBOJUTCS MEXaHU3M OJIOKMPOBKH, TTO3BOJISIONIINHN jKECTKO CBSA3AaTh HACOC H
TypOuHy.

[Inanerapnas mnepenavya (auddepeHnuanpHas IMepenada) — MeXaHHYecKass CHUCTeMa,
COCTOAIIAsl U3 HECKOJBbKUX IUIAHETAPHBIX 3yOuaThiX KOJEC (IIecTepéH), BPALIAIOIIUXCS BOKPYT
[EHTPAIBHOM, COJIHEUHOM, mecTepHr. OOBIYHO TUTAHETApHBIE MIECTEPHU (UKCUPYIOTCS BMECTE C
noMoIkio Boawia. IlnanerapHas nepegadya MOXKET TakKe BKIIIOYATh JOMOJHUTEIbHYIO BHEIIHIOKO
KOJIBLIEBYIO (KOPOHHYIO) IIECTEPHIO, HMMEIONIYI0 BHYTPEHHEE 3allellIeHHe C IIaHeTapHBIMU
HIECTEPHSIMHU.
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[lepenarouHoe OTHOIIEHHE TaKOM Nepenayd BU3YyaJlbHO OMPEAENUTh JOCTATOUYHO CIIOKHO, B
OCHOBHOM, IIOTOMY 4YTO CHCTEMA MOXKCT MNPUBOJUTLCS BO BpPAIICHHUEC HCCKOJBKHMHU PA3HBIMH
crocobamu. OCHOBHBIMH AJIEMEHTaMU TJIAHETApPHOH Mepeadyn MOKHO CUUTATh CIEAYIOIIHUE:

ConHedHast EeCTepHs: HAXOAUTCS B IIEHTPE;

Boawno: xéctko ¢ukcupyer Apyr OTHOCHUTENIBHO JIpyra OCH HECKOJIBKHMX IUIaHETapHbIX
miecTepéH (CaTeIUIMTOB) OAMHAKOBOTO pa3Mepa, HaXOMSIIUXCS B 3alEIUVIEHUH C COJHEYHOU
IECTEPHEH;

KonbueBass miectepHss (SMUIMKII): BHEIIHEE 3yOuaToe KOJIECO, WMEIOIIEEe BHYTpPEHHEE
3alleTJICHHE C TUIAHETAPHBIMU IIECTEPHIMH.

[Ipr ucnonb30BaHUM IUIAHETAPHOM Iepellayd B KA4yeCTBE PEIYKTOpa OJMH M3 TpPEX €€
OCHOBHBIX 2JIEMEHTOB (DMKCUPYETCS HETMOABUKHO, IPYroi 3JIEMEHT MCIOIB3YEeTCs KaK BeAyIIUi, a
TPEeTUil — B KadecTBEe BeAOMOro. TakuM oOpa3om, mepeaaTouyHoe OTHOIIECHHE OyleT 3aBHUCETh OT
KOJIMYECTBA 3yObeB KaXKI0Or0 KOMIIOHEHTA, a TAKXkKe TOT0, KaKOi 3JIEMEHT 3aKperiéH.

PobGotu3upoBanHas KOpoOKa MepeKIIOueHHS riepeay.

bonee npaBuibHBIM Ha3biBaHHWEM Oblio Obl - Mexanudeckass KIIII ¢ aBromaTtnueckum
CICTICHHEM, TIOCKOJIBKY C «aBTOMaToM» €€ POJHHUT TOJBKO KOJMYECTBO memaieir. «Pobor»
MOJTHOCTBIO MOBTOPSIET cxeMy paboThl 00bruHON MexaHuuecko KIIII, ¢ emrnHCTBEHHBIM OTIMYKMEM
— BBDKMMOM CLEIUICHUS U TEPEKII0UYeHUEM Tepe/iad 3aHMMAIOTCS IBAa CEPBOIPUBOJIA-aKTYyaTOPEI,
MOJl yMpaBieHHEM »JJeKTpoHHOro Onoka. IIpuuém, pexuM aBTOMATHYECKOrO MEPEeKITIOYEHUs
nepeaad BTOpHUICH.

[lo xoMaHge Ha NEPEKIIOUYEHHE TEepPBbI CEPBOMPUBOJA BBDKMMAET CIEIUICHHWE, BTOPOU
NEePEMEIAET CUHXPOHU3ATOPbI, BKIIIOYAs HY)KHYIO Ieperady. 3aTeM NEpBbIil IUIABHO OTIYCKAeT
CICTUICHUE.

[IpecenexkTuBHAs KOPOOKA MEPEKITIOUEHUS ITEpeIay.

DOTO M €ecTh «IPOABHHYTHIM poOoT». Ha3Banue y Kaxaoil (QUPMBI-NPOU3BOIUTENS, Kak
npaBmiio, cBo&, HO camoe pacupoctpanénnoe — DSG (Direct Shift Gearbox). Tpancmuccus
MPEACTABISIET COOOM Kak OBl JIBE€ «KOPOOKW» TMEPEKITIOYCHUS Tepeaad COOpaHHBIX B OJHOM
KopIryce. HepeKJIIO‘lCHI/ICM YCTHBIX IICpCcaaqy 3aHUMACTCA OHA U3 HUX, IICPCKIOYCHUCM HEUETHBIX
¥ 3a/1HeH — BTOpas. OO0MM IMOJI0KEHO, PaKTHYECKH, TIO OTJCIIEHOMY CIICTUICHHIO.

@dokyc B TOM, 4YTO B TMIPECENEKTUBHON KOpPOOKE BCErIa BKJIIOYEHO [BE Iepeaadu
OJTHOBPEMEHHO, TOJIBKO OJIHO CIETUIEHNE COMKHYTO, @ BTOPOE CMBIKA€TCsI, KAK TOJIBKO pa3MbIKAeTCs
nepsoe. [Ipuuém, 3TOT mpolecc 3aHUMaeT J10JIM CeKyHIbl, 00ecreunBas CBepXObICTPOE N3MEHEHHE
nepeaad u, OJTHOBPEMCHHO, IMTPAKTUYCCKH, BAPUATOPHYIO IIJIaBHOCTb.

beccrynenuaras apToMaruyeckasi TpaHCMHUCCHS (MJIM BApUaTOP).

Ecinu makcumanbHO OIMyCTUTHh TEXHUYCCKUC HOJIpO6HOCTI/I, KOHCTPYKIHW BapruaTopa nNpcaCTaBJIsSICT
co0oii aBe mapbl KOHYCOOOpPA3HBIX IIKHWBOB, MEXIy KOTOPBIMH IO HM3MEHIEMOMY paIHyCy
BpamacTCca pPEMCHb. BokoBUHEI HIKUBOB MOTYT CABUTAaTbCA W Pa3aABUIATHCA, oOecrieunBasl TEM
CaMbIM M3MCHCHHC NICPCAATOYHBIX YHUCCIL. Cam PCMCHb, Ha KOTOpBIﬁ JIO)KUTCA OCHOBHAA HArpyska,
MIPEACTABIISIET COOOM CI0KHOE MH)KEHEPHOE YCTPOMCTBO M OOJIBINE MOX0XK JIMOO HA 1eTb, MO0 Ha
JICHTY, COOpPaHHYIO U3 METAJUIMYECKHUX TJIACTHHOK.

SIKOMYJIbCKUMH I1.11.
MI'TY «MAMWN»
Hayu. pykoBonutens: a.1T.H., npop. COKOBHUKOB B.K.

PYJIEBOE YIIPABJIEHUE KOJIECHBIX TPAKTOPOB
Lenp pa®oTbl — U3yYUTh CHUCTEMBI PYJIEBOTO YIPABICHHS KOJECHBIX TPAKTOPOB C

UCIOJIb30BAHUEM  PA3JIMYHOIO  THJPABIMYECKOr0  OOOpYJIOBAaHUS, PACCMOTPETh  Pa3HbIE
KOHCTPYKLIUHU U ClIeJaTh ONPEAEICHHbIE BHIBODI.
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a) 6)

PyneBoe ympaBieHne mnpeaHa3HA4eHO JUIs IOAJEP)KAHUS M W3MEHEHHUs HalpaBICHUS
JIBUKEHMSI KOJIECHOTO TPAKTOpa B COOTBETCTBUM C JEHCTBUSIMHU TpakTopucTa. OHO MpeacTaBiser
€000 4acTh KOMIUIEKCA MEXaHU3MOB U arperaToB CUCTEMbI YIIPAaBJICHUs IBUKEHUEM TPAKTOPA.

PyrneBoii mpuBo, B 3aBUCHMOCTH OT CIIOCOOOB MTOBOPOTA TPAKTOPA M MPHUHIIUIIOB IEHCTBUS
PYJIEBOrO YIPABICHUS, MOXKET ObITh MEXAaHUYECKUNA U TUAPABINYECKUNA

Mexannueckuii pyneBoii npuBon (4K2 u 4K4a) OpiBaeT creayIomux BUI0B:

- C PYJICBOU Tpaneuuen 3aJHEr0 pacioIOKeHNUs;

- C IEpPEIHUM PACIOJIOKEHUEM TUIIOBOW PYJIEBOM TpaneLuu;

- C 33JIHUM PACIIOJIOKEHUEM C Pa3beMHON CUMMETPUYHOM IONEPEUHON TATOM;

- pyJIEBbIE PUBO/IBI C IPOJIOJIBHBIMU TATaMHU.

I'mapaBauueckuii pyJieBoil MPUBO/L.

a)

fil

DTOT TPHUBOA OOBIYHO MPHUMEHSETCS JUIsl B3AaMMHOTO TOBOPOTa TOJypaM OCTOBA TPaKTOpa
4K46 c HEMOBOPOTHBIMH BEAYIIMMH KOJECAMH MOCPEJACTBOM CHIIOBBIX THAPOIMINHAPOB
nBorHoro geiictBus (Puc. cmeBa, rame: a) ¢ OAHUM THUAPOUMIUHAPOM; O) C JByMSA
TUAPOLUUIUHAPAMH. ).

PyneBoii MexaHu3M 3aBUCHUT OT OOIIEro NMpUHIUINA JCHCTBUS pyJieBOro ymnpasieHus. Ux
MOJKHO KJIacCU(pUIIMPOBATh KaK:

- MEXaHUYECKHI;

- MEXaHUUYECKUI C YCUIIUTENIEM;

- TUAPOOOHEMHBI.
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Cxema pyJeBOro yIpaBlIeHHs TpPaKTOpa C THAPOYCHIHMTENIEM MpPE/ICTaBICHA HAa PUCYHKE
cupaBa. B paccmarpuBaemoil cxeMe€ INPUMEHEH paclpesieiuTesb € 3aMKHYTOM cHcTeMOoi
MUPKYJISIUU Maclla — «paclpeeUuTeNb C 3aKPhITHIM LIEHTPOM.
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a)

Cxema ruipooObEMHOT0 pyJIEBOTO YIIPaBIICHUS MpejcTaBiieHa Ha cxeMax. Ha cxeme cnpasa
a) OgHokoHTypHbli ['OPY ¢ MexanumueckuMm pacrnpenenutenem; 6) OmpHokontypHbiii ['OPVY ¢
TUIPABINYECKH YIPABISEMbIM PaCpPEIeIIUTEIEM.

Ha cxeme cHmM3y mpencraBieHo AByxKoHTypHoe ['OPY. OObluHO mnpuMeHsoTcs ist
TPaKTOPOB TATOBOTO Ki1acca 3,0 1 BbIIIE.

[IpuBox pysieBOro MexaHU3Ma COEIUHSET PYJIEBOE KOJIECO C BEAYIIMM BaJlOM pPYJIEBOTO
MeXaHu3Ma JI000T0 THMa Wi HacocoM-go3aTopoMm B cucteme ['OPY. OCHOBHBIME 3leMEHTaMU
ABIIIIOTCA PYJIEBOE KOJIECO, PYJIEBOM Bajl U pyJIeBask KOJIOHKA.

Oco0OeHHOCTBIO PYJIEBBIX YIPABICHUI COBPEMEHHBIX KOJECHBIX TPAKTOPOB SIBISETCS
mpokoe npumenenue ['OPY.

JlanpHele pa3BUTHE PYJIEBBIX YIPABICHUI CBSI3aHO C COBEPIICHCTBOBAHHUEM CHCTEMBI
['OPY, ee ynudukanuu aas IpUMEHEHUs B Pa3HBIX TATOBBIX KJaccax KOJECHBIX TPAKTOPOB, YTO
MOBBICUT YPOBEHb YCIOBUI TpyJa TPaKTOpUCTa MPHU YIPABICHUU JBHKEHUEM TpaKTOpa U
0e301acHOCTb JBMKEHHUS, a ClIeI0BaTeNIbHO, Mpou3BoauTenbHOCTs MTA.

CEKIUA «IETAJA MAIIIUH U TOJABEMHO-TPAHCIIOPTHBIE YCTPOHUCTBA»

I'OBOPYXMHH J.A.
MI'TY «MAMW»
Hayunslii pykoBoaurens : K.T.H. gou. YUXAUYEBA O.A

YIIPYT'O-KOMIIEHCUPYIOIIUE MY®TbI CO 3MEEBUJIHOM IPYXKUHOM,
PACITOJIOXKEHHOU PAJIUAJIBHO.

MydTsl city:Kat Ui COEIMHEHUs BaJOB, EpPeJaul U KOMIIEHCALlMW HETOYHOCTEH MOHTaXa.
Tak ke W3BECTHBI IPENOXPAHUTEIbHBIE YCTPOMCTBA 3alUINAIOIIME MPUBOJA OT IEPErpy30K B
aBapuiiHbIX cnydasx. Cpenu pa3HOOOpa3us KOHCTPYKIHMA MyQT BBIACHSIOTCS My(TBI ¢
METAININYECKMMU YIPYTUMH 3JIEMEHTAMHU, KOTOPBIE XapaKTEPU3YHOTCSL:

- BBICOKOM Harpy304HO crioCOOHOCTBIO

- pa®OTOM B LIMPOKOM JHaNa3oHe TeMIepaTyp

- KOMIICHCAIUEH MepeKoCcoB (HETOUHOCTH COOPKN)

- MOryT AeMndupoBaTh yJaapbl (CrVIaXHBaTh OMEHHME COEIUHSIEMBIX BaJIOB), HO JUISL 3TOrO
HY>KHBI CIIELIHAJIbHBIE PACcUEThl HA ITOTVIOLICHUE KHHETUYECKON YHEPTHH.
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Takue My(dThl IIMPOKO MPUMEHSIOTCS B Ky3HEUHONPECCOBOM OOOpYAOBaHUU, /i€ OOJbIINE
yJapHbIe Harpy3KH, Hanpumep, My(QThI CO 3MEEBUIHOM MPYKUHOM.

[Ipn ynapax KuHETHUYECKas SHEPrusi TMOrJoH[aeTcss M MEepexXOoJuT B TEIUI0 WIW B
NOTEHIMAIBHYIO SHEPTHIO JieopManuy NpyXuH (TIPyKUHBI CkuMatotcsi). braromaps nedopmarmn
MPYKUH, Ballbl U OMOPBI MpPH YAAPHBIX HArpy3kax Harpy»aroTcsi MeHbIe. Yrnpyrue MyQTbl
XapaKTEPU3YIOTCSI — JKECTKOCTBIO, OT KOTOPOW 3aBHCHUT YTOJI MOBOPOTA MOIYMY(T OTHOCHUTEIHHO
JpyT Ipyra Mpu pacyeTHOM KpPYTSIIEM MOMEHTE.

VYnpyrue sieMeHTBl CIayXar s KOMICHCAllMM TMEPEeKOCOB TPU MOHTa)Xe M, Harpumep,
npuganus 0osiee MITKOH XapaKTepUCTHKU MYy(Thl BO BpeMsi paOOThI LEMHOW Mepeaaydd, KoTopas
Bcerga paboTaeT ¢ yaapamu, u3-3a KojeOaHWi JIMHEHHOH CKOPOCTH 3BEHBEB IIEMH, TaK Kak
MEHSIETCS paJyC PACIONOKEHHSI 3BEHBEB.

MydTbl pa3nuyaror:

1) HOCTOSTHHOM KECTKOCTH - TUHEIHbIE,

2) nepeMeHHOM JKECTKOCTH - HEJIMHEWHBIE.

PaGora Ha pemndupoBaHME M SHEPrOEMKOCTh HaMU HE pacCMaTpHUBAIICA, U pacyeT
MPOU3BOJIMIICS TOJBKO C YIETOM KECTKOCTH MY(THI IPH ONPEACTICHUN Pa3MEPOB.

N3BecTHBI 2 KOHCTPYKUIUU My (]PT:

-3MEEBH/IHAS TIPYKIHA PACIIONOKEHA PATUATIEHO

-3MeeBUIHAs MPYKUHA PACIIONIOKEHA aKCUAIBHO,

110 OTHOIIEHUIO K OCH BpaleHus (ocu Bajia).

PaccMoTpuM KOHCTPYKIIHIO My(ThI, 3MEEBUAHAS MPY>KMHA KOTOPOM pacroioskeHa pajnaibHo
ocr MyQThI 1 orudaeT mTU(THI, PACIIOIIOKECHHBIC HA Pa3HBIX MOIyMyQdTax B 1Ba psga (cMm. puc.l).
[Tpu aBapuitHO¥i cuTyanuu cpabaThIBaeT MpeloXpaHUTeNbHas GPUKIIMOHHO-IUCKOBAS YacTh.

)

.32
30188

Puc.1 Ynpyro-komneHcupytomias Mydra co 3MEeBHIHOM MPYKUHOM.

[Ipu pacuere 3agaBaIMCh AOMYCKAEMBIM YIJIOM JjIsl OOIIEro MamuHOCTpoeHus [@=3°], u f=
L5...... 1,75 (xoapdumment 3amaca). Omnpenensyii  HEOOXOAMMBI ~ MOMEHT  HHEPILUH
COOTBETCTBYIOIIEH NMPYXXUHBI, 3aT€M TMOAOUPATN pa3Mep MONEPEYHOro ceueHus bxh, KOTOpHIH
oOecrieunBasl Obl HaliIGHHBI MOMEHT wuHepuuu J u yron moBopoTa ¢. [lamee mpyxkuHa c
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MOJYYCHHBIMH B pe3yJIbTaTe pacyera pa3MepaMH IMPOBEpsUIaCh Ha MPOYHOCTh MO HANPSHKCHHUSIM
nu3ruba . PacuetHas cxema 11t My(ThI COCTaBIISJIaCh B 3aBHCHMOCTH OT Pa3MEpOB IMOJIYYCHHBIX
KOHCTPYKTHUBHO.

XKectkocTh Takux My(pT MOXKHO H3MEHSITH, MCHsS (OpPMY pPACTOYKH THE3/1a, B KOTOPOM
3aKperyIeHbl MPYKUHBI HA OJHOU U3 oayMy(dT (HapyKHOM), Ha APYyroil noaymydre (BHyTpEeHHE),
KpEeTUICHHE PacCMaTPUBAIIOCH KaK 3a/1eNIKa.

MeHsist KpUBU3HY PacTOUYKH THE3/1a MOYKHO TMOJTyYUTh Pa3HYI0 XapaKTEPUCTHKY KECTKOCTH.

MeHsiss pa3Mep MOMEPEYHOTO0 CEYCHHS W TOJIIUHY TPYXUHBI MOXHO TOJYYUThH MTUPOKHN
JMana3oH My QT JUTsl Iepeiaud Pa3HbIX KPYTSIIUX MOMEHTOB.

CTAPHUKOB A.A., TPOIIIUH M.C.
MI'TY «MAMUW»
Hayu. pykoBoautens: k.T.H., no1. IVKBAHOB A.C.

PA3PABOTKA TPAHCMHUCCHM JETKOI'O TPAHCIIOPTHOI'O CPEJICTBA

B nérkux tpancnoptHeix cpencrsax (JITC) wnaumOonee pacmpocTpaHeHa MexaHHYecKas
TPaHCMMCCHUS C KIMHOPEMEHHBIM BapuaTOpOM, KOTOpbIM oOecrneunBaer OeccTylneHYaroe MU
ABTOMATHUYECKOE HM3MEHEHHE INepeaTOYHOro OTHOUIeHMs. B Hacrosiuee Bpems M B Onmkaiiiiue
JIECATUIIETUS] IPUMEHEHHE KIMHOPEMEHHOIO BapuaTOpa OCTAHETCS aKTyallbHbIM, T.K. OH, OCOOEHHO
JUI HEJOpOTUX TPAHCHOPTHBIX CPEICTB, OoOecreyumBaeT Haubosiee ONTHUMAJIbHBbIE BO3MOXXHOCTU
peanu3aiuy BHICOKUX SKOHOMMUYECKHUX U JUHAMUYECKHUX MTOKa3aTeNeH.

Pabora nocpsiiieHa pa3paboTke TPAaHCMUCCUM JIETKOTO TPAHCIOPTHOTO CPE/ICTBA, a, UMEHHO,
KOMIIOHOBKE (pHUC.l) M KOHCTPYKLMHU HIKMBOB M TPEXCTYNEHYATOM KOpOoOKe mnepenay, kak B 3D
(puc.2,3), Tak u B 2D (puc.4)

Puc.2 Benymuii u Be1oMbIi IIKKUBHI U TpEXcTyneHuyaTas kopooka nepeaay JITC B 3D
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B paGoTte Ham KOMIIOHOBKOM U KOHCTPYKIIMEH Y3JI0B TPAHCMHUCCUU UCIOJIb30BaIaCh
KoMIibroTepHas mporpamma «SolidWorks». 3To cuctema aBTOMaTU3MPOBAHHOTO ITPOCKTUPOBAHUS,
WHXEHEPHOT0 aHaJIM3a U MOJITOTOBKU MIPOU3BOICTBA U3/IEIHI JIF0OON CI0KHOCTH M HA3HAYCHUSI.

Jannas mporpamMmma mo3BoOJISET:

1. 3D- monenupoBanue u3aenuii (neraneit u cOopokK);

2. Co3pnaHue KOHCTPYKTOPCKOM AJOKYMEHTaluu B cTporom coorBeTcTBuu ¢ ['OCT;

3. HmxenepHslil aHanu3 (MPOYHOCTh, YCTOMYMBOCTH, TEIUIONEPEIaua, YaCTOTHBIN aHAIIN3,
JMHEHHOE ¥ HEJIMHEHHOE NMPUOIMKCHNUE; TMHAMHKA MEXaHU3MOB);

4. AHuManus ABMKCHHUS KUHEMATHUYECKUX MOJIEICH KOHCTPYKITUH.
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Puc.3 3D-monenupoBanue BeAyIIEro u Puc.4 KopoOka niepenay u Bapuatop B 2D
BEJOMOIO IIIKUBA

[Iporpammusiii kommuieke «SolidWorks» ueanbHo MOIXOANUT AT pEIIEHUs 3a/1a4 COBPEMEHHOTO
NPOEKTUPOBAHUS TPAHCMHUCCHI TPAHCIIOPTHBIX CPEZICTB, TIOMOTAs! BBIOJIHATE PaboTy ObIcTpee n
KayecTBEHHEe.
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CEKIUs «TEOPUSAA MEXAHU3MOB 1 MALLIUH»

YMHMUIIBIH A.A.
MI'TY «MéMI/I»
Hayu. pykoBoaurens: k.1.H., jou. KOPEHOBCKHMU B.B.

IMPUMEHEHUWE AHAJIMTHUYECKUX METOJ10B PACUYETA IIPU UCCJIEJOBAHUU
MEXAHHM3MOB

OOBbIYHO, MPU UCCIIEJOBAHUM MEXAHU3MOB, BHAYaJle OINpENENseTCs] CTPYKTypa MeXxaHu3Ma U
YUCIO CTerneHed cBoOOoIbl. 3aTeM HCClleAyeTcsl KMHEMaTHKa, HPOBOJUTCA CHJIOBOM pacueT U
ONPENEIAIOTCS AUHAMUYECKAE XapaKTePUCTUKH MeXaHu3Ma. Bce 3TM 3ajauu pemaroTcs Ipu
BBITNIOJTHEHUM CTYJIEHTOM KypcoBoro npoexkra no TMM. Pemenue 3amad KypcoBOro IIPOEKTa
TPaJMLIMOHHO MPOBOAUTCS TpadoaHATUTUYECKUMH METOJAaMU, KOTOpPbIE SBIISIIOTCS PYYHbBIMH,
TPYAOEMKUMH U HE OYeHb TOYHbIMH. [IpuMeHseMble B HacTosIee BpeMs IpapuuecKkue CHUCTEMbI
tuna KOMPAS wmm AUTOCAD He f[alOT OIIyTUMBIX MPEUMYIIECTB B MOBBIIICHUH
IPOM3BOJIUTENLHOCTH B padoTe HaJl MPOEKTOM. 3/1eCh HEOOXOAMMO OTMETUThb, YTO KauecTBO
YEePTeKHBIX pabOT MPH ATOM CYIIECTBEHHO TIIOBBIIIACTCSA, HO aBTOMATH3allMU M YOBICTPEHHS
BBINOJIHEHUSI YEPTEKHBIX pabOT HE MPOUCXOAHUT.

Pa3zpaboTka W mpUMEHEHHE AHATUTHYECKUX METOJIOB pacdyeTa MEXaHH3MOB J0 HACTOSIIETO
BPEMEHM ITPAKTUYECKU HE MpUMEHAETCs. MOKHO Ha3BaThb OCHOBHBIE NPUYMHBI TAKOI'O OTHOILLEHUS
K QHAJIUTUYECKUM METOJaM. Bo-nepBbIX, IPUMEHSIOTCS METOJOJOTHMYECKH HENPABUIIbHBIE
MeTOJIbl. B yaCTHOCTH, IPY KNHEMATUYECKOM aHAJIN3€ MPOCTEHIINX MEXaHU3MOB TP ONIPEIEIICHUN
(YHKINHU TTOJIOKEHHS TIPUXOINIOCH UCTIONB30BaTh PA3NIoKeHHE QYHKIMI B PSABI U OTOPACHIBAHUS
YJICHOB DsJia BBICOKMX CTENEHEH, 4TO MPHUBOAMIO K MOJYYEHHMIO NMPUOJIMKEHHBIX pPe3ysIbTaTOB
pacyeToB, TPOMO3JKUX BBIpAXEHUN B (QopMynax Jyisi ONPEICTCHHUS CKOPOCTeH U YCKOpPEHUM
3BEHbEB MeXaHM3Ma. TpeboBaioch TakkKe HAJIWYUE BbIUMCIUTEIBHOM TEXHUKH, HaJudue
IPOTPaMMHOr0 OOECIeYeHHs WM yMEHHs NporpaMMHUpoBaTh cBou 3azaun. Ha xadpenpe TMM
pa3paboTaHbl METO/Ibl AHAJIUTHUYECKOTO pacuera KMHEMAaTHKH, KHHETOCTATUKU U TMHAMUYECKOTO
aHajgM3a MEXaHU3MOB, OCHOBAaHHBIE Ha HOBOM Imozaxone. HoBu3Ha mnoaxoza 3akirodaercs B
CIIelyIOIIeM: OOBEKT UCCIIEJOBaHUSI — MEXaHU3M IIPE/ICTABISETCS B BUJIE€ KUHEMATUYECKOM 1IeTH,
COCTOAIIECH WX HAYaJbHOI'O 3BEHA (HAYaJbHbBIX 3BEHBEB) U MPUCOCIUHEHHBIX K HEMY (HUM) TPy
Accypa, B pe3yJbpTaTe 4Yero IMOsSBWIACh BO3MOXKHOCTb ITOJICUATHIBATH BCE KHUHEMATUYECKHE U
CUJIOBBIE XapaKTEPUCTHKHU rpymnmn Accypa, npocto W TouyHOo. Pa3paboTaHo MaTemarmueckoe
ofecrieyeHre MO BCEM BHUAAM aHAJIM3a MEXaHM3Ma M0 rpymnmnam Accypa, MOAKIIOYAaeMbIX K
nporpaMmaM OMOIMOTEYHBIX MOAYJeH. B ntore pazpaboTka nporpamMmsl /Ui TOTO MM HHOTO BUA
aHaJaM3a MEXaHNW3Ma CBOJMTCS K OPraHU3allMM LUKIJIA JBUKEHUsI HA4aJbHOTO 3BEHA — KPUBOLIMUIIA,
MOAK/IIOYEHUS TOW WM MHOW IPOLELYPbI, PACCUUTBHIBAIOIIECH KUHEMATHKY WIIM AHAJIU3 CHJI 110
KOHKpETHOM rpynne Accypa. BbI30B Takoi mnpoueaypbsl JaBajl BO3MOXXHOCTb IOJYYUTh BCE
KMHEMATUYECKUE UIIU CWIIOBBIE XaPAKTEPUCTUKU COOTBETCTBYIOIIMX IPYIIIL.

B nacTosmeit paboTe JaHa NMombITKa MPOBECTH BCe BUBI aHanM3a MexaHusma (Bapuant 113)
C MPUMEHEHHEM BBIIICONMCAHHBIX AaHAIUTHYECKUX METO/O0B, pa3paboTaHHbIX Ha Kadeape TMM.
Ha puc. | nmpuBeneHa cxema MexaHn3Ma JIaHHOI'O BapuaHTa 3aJaHusl M JuarpaMma BHEIIHEN CHIIbI
COIpOTHUBIIEHUST F . AelicTByromeil Bo Bpems pabouero xoaa. Tak Kak MEXaHU3M IJIOCKUH, IJIs
oIpeziesieHus Yuciia cTernenei cBo0oabl npuMensieM ¢popmyity UebblieBa

W=3n-2p, —p,,
riae W - auciio crerneHeil cBo00 bl MEXaHNU3Ma;
1 - YUCJIO MOJBUKHBIX 3BEHBEB;
P, - YUCIIO OJIHONOABHMIKHBIX (HU3IINX) KUHEMAaTUYECKHX T1ap;

P, - YUCIIO JBYXMOBMKHBIX (BBICIINX) KHHEMAaTHUECKUX Tap.
W=3-5-2.7-1-0=1
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BBI6I/IpaCM B Ka4CCTBC HA4YaJIbHOI'O 3BCHA KPHUBOIIUII (SBeHO 1) Torna INoJiyqyacM MCXaHU3M,

COCTOSIIIIMI U3 HAa4YaJbHOTO 3B€HA, Ipymnibl Accypa 3 Bujaa (3BeHbst 2 U 3) u rpynnbl Accypa 2 Buia
(3BeHBs 4 U 5).
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Puc. 1.

[lpu pacuere KHUHEMATHYECKMX XapPaKTEPUCTHK JAHHOTO MEXaHH3Ma  IUKIMYCCKH
yCTaHABIMBa€M HOBOC IIOJIOKEHHE KPUBOIIUIA, OOpaiiaeMcs K Mpoleaype, BhIYUCISIONICH
KMHEMAaTHYCCKUE XapaKTePUCTHKU TPYIIbl Accypa TpeThero BHJA, a 3aTeM oOparmaeMcs K
NPOIIeyPE, BEIUMCIIAIONICH KHHEMATHKY TPYIIBI Accypa BTOPOro BUJIA.

diada3v(bx,by,vbx,vby,abx,aby,ex,ey,0,0,0,0,0,fi3,om3,epsi3,leb,v3,a3);.
3nech bx,by — KOOpaIuHATBI TOYKH b;
vbx,vby,abx,aby — mpoekun aHaJIoroB CKOPOCTEH M yCKOPEHUH TOUKH b;
€X,ey — KOOPJAMHATHI TOUKH € ;
AQHAJIOTH CKOPOCTEH M YCKOPEHUN TOUYKH ¢ paBHBI ), T.K. TOYKA HETIOABIKHA.

[TocnenHue 1mecTh NApaMETPOB SBJISIFOTCS BBIXOJAHBIMH, T.€. SIBJISIOTCS PE3yJIbTaTaMu PabOThI
npoleypsl. 3/1eCh

(3 - YroJ HakJIOHa KyJHUCHI (3BeHa 3);

®3 - QHAJIOT YTJIOBOM CKOPOCTH;

€3 - QHAJIOT YTJIOBOTO YCKOPEHHUS;

Lep - pacueTHast JyIMHA KYJIUCHI;

v3 - aHaJIOT OTHOCHUTEJILHOW CKOPOCTH IIaTyHa (3B. 2) 0 KYJIHCE;
a3 - aHaJOT OTHOCHUTEIHHOTO YCKOPEHUS IIaTyHa.

BerunciisieM KOOpAWHATBI, aHAJIOTH CKOPOCTH M yCKOpeHust Touku C, a TakKe KOOPIUHATHI
Toukd E. YUNTBIBas, 4TO MPOSKIIMU aHAJIOTOB CKOPOCTEH M YCKOPSHUI HETIOABIIKHON TOYKU PaBHBI
0, a Takke 3HAYCHHE yIJla HAKIIOHA HAMPABJISAIONICH, aHAJOTH YTJIOBOW CKOPOCTH M YCKOPEHUS
paBubl O (Hampamisromas TMOJN3yHa HenmojaBkHA). [locienHue mecTb MmapaMeTpoB SBISIOTCS
BBIXOJHBIMU. 31ech 14,0,f14,0m4,epsi4,15,v5,a5 cOOTBETCTBEHHO SIBJISIFOTCS ITTMHAMHY 3BeHa 4 U 5,
yIJOM HakKJIOHA, aHAJIOTOM YIJIOBOH CKOPOCTH M YyCKOpeHHsi 3BeHa 4, a Take 15.v5.a5 —
MOJIOKEHUEM, aHAJIOTOM CKOPOCTH U YCKOpeHHUs 3BeHa 5 (monzyHa). CienoBarenbHo, oOpalieHue K
rpymre Accypa 2 BUja BBITJISITUT CIICIYFOIIAM 00pa3oM:

diada2v(cx,cy,vex,vey,acx,acy,ax,ay,0,0,0,0,0,0,0,14,0,fi4,o0m4,epsi4,15,v5,a5). Takum
o0pa3om, ompeseisieM Bce KMHEMAaTHYSCKUE XapaKTePUCTUKU BCErO MEXaHU3Ma, T.C. MOJIOXKCHHUS,

CKOPOCTH M YCKOPCHHSA BCCX 3BCHBCB MCXaHHM3Ma B 3aBUCUMOCTH OT IIOJIOXKCHHUA, CKOPOCTHU U
YCKOPCHUA HA4YaJIbHOI'O 3BCHA.
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J05Box 0.72, Cpu Cycles: 3000, Frameskip 0, Program: ZADANIT1
&

ZasaHue 11. Bapuant N 8

Puc. 2

Ha puc. 2 mokaszaHbl pe3ysibTaThl pacueTa KaKk KUHEMATHKH, TaK KWHETOCTATUKH (TpaBas
TaONMUIIA HAa PUCYHKE). MeToaMKa CHIOBOTO pacyeTa MPaKTHUYECKH HUYEM HE OTJIMYAeTCs OT
pacuera kuHeMaTHKH. [ToaKIFO9aeTCst COOTBETCTBYIOMNK OMOIMOTEYHBINH MOTYJb C MPOIETypaMu
JUIsl  cusoBoro pacyeta. llocne ompeseneHns COOTBETCTBYIOILIETO MOJIOKEHHs] HAYaIbHOTO 3BEHA
uaeT obpanieHre cHadayia Kk npouenype Diada2f, koropas mpou3BOJUT CUIIOBOHM pacyeT B TPYIIIe
Accypa BTOporo BujIa, a 3aTeM odpamaemcs k nporeaype Diada3f ms cuitoBoro pacdera B rpymre
Accypa TpeTbero BHJa.

Diada2f(Icd,fi4,Lcs4,0,0,0,G4,Fin4,alfaFin4,0,0,0,Min4,
0,f15,0,0,0,0,G5,Fin5,alfaFin5,Fc,alfaFc,0,0,
F43,alfaF43,F45,alfaF45,F50,alfaF50,hx5).

B »toM oOpamenun k mnponeaype Diada2f mnocnegHme 7 mapaMeTrpoB  SBISIOTCS
BO3BpamaeMpiMi. OHU TTOKA3bIBAIOT 3HAUYCHHS M HATPABJICHUS YCHIIMH B KWHEMATHYECKHUX Tapax,
a TakXKe BEJIMYHMHY IUieya hxS — paccTosiHMe OT Havasia JOKaJbHONH CUCTEMbI KOOPJIWHAT JIO JTMHUU
JICUCTBUS CWJIbI B MOCTYNATEIbHON KUHEMATHYECKOM Tape.

Diada31(0,0,0,0,0,0,0,0,0,0,0,0,
L3,fi3,Les3,0,Lec,0,G3,Fin3,alfaFin3,F34,alfaF34,0,Min3,
F30,alfaF30,F32,alfaF32,hx2,F21,alfaF21).
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B mponenype Diada3f mocimennue 7 mapameTpoB BO3BpAIIalOT B NPOrpaMMy 3HAUYCHHE H
HampaBlieHWE yCHIMH B KMHEMATHUECKHMX Mapax, a Takke BennuuHy muieda hx2. PacmmdpoBky
0003HAaYCHHI BXOIHBIX TAPaMETPOB CM. B [3].

Omnpenenenne Fyp n F10 npouszBogutcst npouenypou

Kntst.InitLink(Lab,fi1,F12,alfaF12,Fur,alfaFur,F10,alfaF10);

3nech Bo3BpaujaeMble napamerpsl Fur,alfaFur,F10,alfaF10 — Fyp, nanpaBnenue 3toil cuisl,
F10 — omopHas peakiusi Ha4ajapbHOTO 3BeHa OT cToiku, alfaF10 — yrom HakjgoHa HaHHOW CHUIBI.
Bbluncnenue ypaBHOBEIIEHHO CHJIbI METOJOM pblyara JKyKOBCKOro NMPOBOAMIIOCH C MOMOILBIO
npouenypsl RG. Onpenensinacs cuna Furl. CpaBrenue 3Hauenuit Fur u Furl mokazano nmonmxnoe ux
COBIIAJICHUE B 331aHHOM (hopMaTe BbIBOJA.

DO5Box 0.72, Cpu Cycles: 3000, Frameskip 0, Program: ZADANI11

([ IESHUS. ALUHSMUEL EXaHUSMME ZasaHue 11. Bapuant 2

SeHUE EDUEDWUNS 18

Puc. 3

PucyHnok 3 npeacraBisieT pe3ynbTaThl AMHAMHUYECKOTO aHAJIN3a MeXaHU3Ma. JDTOT aHAIIU3
MIPOBOJIUJICS TIPU TIOMOIIH OUOIMOTEUHOTO MOTYJIS IJIsl KHHeMaTHueckoro aHanu3a Diada. [Ipu
MOMOIIH BCTPOSHHBIX B MOJTYJIb IIPOLIEAYP ONMPEACISITUCh A0COTIOTHBIE CKOPOCTH IIEHTPOB Macc
BECOMBIX 3BCHBCB 3HAUCHHSI KHHETHUCCKUX YHEPTUH 110 3BEHBSIM M CyMMapHasi KuHeTukecKast
sreprust Ts. Ha BropoMm rpaduke CHU3Y MOKa3aHbl 3HAYCHUSI CYMMapPHOTO MPUBEICHHOTO
MOMeEHTa cuil M, Ha TpeThbeM rpaduke — CcyMMapHasi paboTa A ¥ Ha BepXHeM rpaduke Mmoka3aH
rpaduK U3MEHEHHUS TEKYIMX 3HAYCHUH YIIIOBON CKOPOCTH 3BEHA MPHUBEACHUS OT HOMUHATIBHOM
YIJI0BO# CKOPOCTH BpallleHHs KpUBOIIHIIA. [Ipy nmepeMenieHnn yKkas3atessi MEHSIOTCS BCe
3HAYCHHSI PACUCTHBIX MAPAMETPOB JMHAMUYECKOTO aHAIKM3a B COOTBETCTBUH C KOH(PHUTYpanuei
MeXaHu3Ma JIJIs JaHHOM IMO3HIHH.
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CEKIIUA «TEOPETUYECKASA MEXAHUKA»

CTEIIAHOB A.C.
MI'TY <MAMW»
Hayu. pykoBoaurens: 1.T.H., ipod. BOXKKOBA JI.B

AAHAMMUYECKAS MOAEJIb TIPOMBIIIIEHHOI'O POBOTA C YHETOM
YIIPYTI'OU HOJATJIMBOCTU MEXAHU3MOB ITPUBOJOB

[Ipy npoexkTupoBaHMU 3BEHHEB MAaHUIYJSATOpa IpoMbliieHHoro pobora (IIP) wu
3JIEMEHTOB €ro IMPHUBOJIOB CTPEMSTCS YAOBJIETBOPUTH TPEOOBAHUSM HX BBICOKOH >KECTKOCTH.
OpHako He Bcerja yAaeTcsi YMEHBIIUTh MOJATIMBOCTh BCEX 3JEMEHTOB MAaHHUIYJISTOpA [0
3HAQYEHUH, MpPU KOTOPbIX €€ BIMAHUE CTAHOBUTCS HECYLIECTBEHHOH. OTO 00YCIIOBJIEHO
KECTKMMH OTPAHMYCHUSIMH Ha MacCy M rabapuTHBIE pa3Mepbl MaHHITYJIATOpa. YIpyras
HOJATIUBOCTh BJIEMEHTOB MaHuIyisTopa [IP mnpuBOIUT K NOSABICHMIO B IPOLECCE €ro
JBWKEHUS KOJIEOaHWH, KOTOpPbIE BBI3BIBAIOT YBEIMUYEHHE JWHAMHUYECKUX HArpy30K, CHHKAIOT
ObIcTpojeiicTBUEe poOOTa U TOUHOCTh MPU 00PaOOTKE MPOrPaMMHBIX JBHXKEHUH.

Jlnst ucciieoBaHUsl YNPYTHX KOJeOaHWH, COMPOBOKIAIOIIUX MPOTPAMMHBIC JBHKEHUS
poboTta, HEOOXOAMMO NpPHU MOCTPOCHUH JAWHAMHUYECKOM MOJENM B PACUETHOH CXeMme y4decTb
YIPYTYIO MOJATIMBOCTH MAHUITYJISITOPA.

Ananu3 OOJBIIOTO 4YMCIAa KOHCTPYKUMH cymectBytomux [IP mokasan, uto ynpyrue
MOJATIUBOCTH 3BEHHEB MAHUMYJSATOPA MPEHEOPE)KMMO Majbl 10 CPaBHEHHIO C YIPYrou
HOJATINUBOCTBIO 3JEMEHTOB NPHUBOJOB (PEAyKTOpPOB), KOTOpbIE KaK MPAaBUJIO PACIOJI0KEHBI
BOJIN3M COOTBETCTBYIOMIMX OCel KuHemarndecknx map. CregoBaTenbHO, MOJATINBOCTHIO
3BEHbEB MaHMITYJIATOpA MOXKHO MpeHeOpeyb, a MOJATIUBOCTh PEAYKTOpA J0JKHA ObITh yYTEHA B
pacueTHOi cxeme. [Ipu aTOM pacdeTHas MoJienb poOOTa MPEACTABISET COOON CUCTEMY TBEPIBIX
TEJI, COeIMHEHHBIX YIIPYTUMH KHHEMATHIECKIMHU TTapaMH.

[TocTpoum MaTeMaTHUECKyI0 MOJEb AWHAMHUKHU MPOMBIIUIEHHOro poborta Tuma Skilam c
YYETOM YIIPYTOH MOAATIMBOCTH MEXaHU3MOB IPHBO/IOB.

Pabounmu IBMKEHUSIMHU 3TOTO POOOTa SIBIAIOTCS BpAIEHUs NEPBBIX JBYX 3BEHbEB BOKPYT
BEPTUKAJIBHBIX OCEH M MOCTyNaTeIbHOE IMEepeMEIICHNE B BEPTUKAIHLHOM HAIIPABICHHH TPETHETO
3BEHA, Hecylero cxnar (puc 1).

B pacdeTrHO# cxeMe ydTeM YNpyryro MOAATIMBOCTh MEPBBIX ABYX KMHEMAaTHYECKHX Tap.
Tak Kak JBM)KEHHE TPEThEro 3BEHA HE 3aBUCHUT OT JBM)KEHUH NEPBBIX JIByX 3BEHBEB, TO Jajiee
OyseM uccleoBaTh COBMECTHBIC JIBIKEHHS TIEPBOTO M BTOPOTO 3BeHa MaHHMITyJsiTopa. [laHHas
MEXaHHYECKasl CUCTEMa UMEET YeThIpe CTEeNeHU cBOOObI. 32 0000IIEHHBIE KOOPAMHATHI BOEpeM
napameTpel: @, ,®,, 4,,4,, TAE @, U @, - YIIbl HOBOPOTOB POTOPOB COOTBETCTBYIOLIMX

HBHFaTeHeﬁ, MPUBEACHHBIC K BBIXOJAHBIM 3BCHbAM PEAYKTOpPA, ¢, U (¢, - YTJIbI IOBOPOTA OAHOI'O

3BCHA MAHUITYJISITOPAa OTHOCUTCIIBHO NPCABIAYIICTO 3BCHA.
HpI/I 5TOM I[e(I)OpMaLII/II/I COOTBCTCTBYHOIINX KHHCMATUYCCKUX IIap 6y,Z[YT OIIPEACIATBCA
COOTHOIICHUAMU

0,=q, -9 (i=12),

Huddepennnanbaple  ypaBHEHUS ABIDKEHHSI PAaCCMATPHUBAEMOM MEXaHMYECKOW CHUCTEMBI

npenctaBuM B popMe ypaBHeHu# Jlarpanxka BTOporo poja

dor_ar _
dt oq, 0gq, .

aor or_, U742 "
dt o, d¢, 7
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rae T - kuHeTH4eckas sHeprust manumnyssropa 1P, a O, (i = 1,2) COOTBETCTBYIOIINE 00OOIICHHBIE

CUJIBI.
B pesynbrare, mocie nmpoBeaeHUs] HEOOXOIUMBIX BBIKJIAJI0K Ha ocHOBaHuUU (1) momyyum

a,§, + a,,q, +b,¢, —2bysing, - 4,4, — by sing, ‘122 ¢ (% _(/71)+b1 (% _¢1)= 0
a,,Gy + @y, +byysing, -G} +Cz(¢]z _(02)+b2(42 _¢2):O
b, ¢, _Cl(% —(01)—b2(q'1 _(pl):ilMla
by, ¢, +b,,4, _Cz(% _¢2)_b2(72 _¢2)= LM,

rjie KOHCTaHTBl d,,,d;),dy, b, ,by,, by, b; BBIpAKAIOTCA Yepe3 KOHCTPYKTUBHBIE HapaMeTphbl

3BCHBCB MAHUITYJIATOpPA, UX MACCbl U MOMCHTBI MHCPLUUHU OTHOCHUTCIBHO COOTBCTCTBYIOLIUX oceit
KHMHEMAaTUYCCKUX IIap, il u iz- NepeaaToOuYHbIC YMUCIIa COOTBCTCTBCHHO IICPBOIr0O W BTOPOIO

penyKTOpa; ¢, U ¢, - KOIPOUIMEHTbl JKECTKOCTH COOTBETCTBEHHO II€PBOH U BTOpOMH
KMHEMaTH4YEeCKOIl Maphl, IPUBEIEHHbIE K BBHIXOJHOMY Bally mepefauu; b, u b, - K03pPHUIUCHTHI
neMn(pupoBaHus B ynpyrux 38eHbsax; M,, u M, - MOMEHTBI, PA3BUBAEMbIE COOTBETCTBYHOIIUMH

JOBUTATCIISIMUA.
Z Z z
AN 2 AT
2 P, y Pi y,
> =
X3 X, X4
N 0
y
X

puc 1. Kunemarndeckast cxema podota

CEKIIUA «<MHOOPMALMNOHHBIE CUCTEMbBI U IUCTAHIIMOHHBIE
TEXHOJIOI'TN»

INECTAKOBA E.E.
MI'TY «MAMW»
Hayu. pykoBoautens: k.T.H., nouieHT BUHOT'PAJJOBA U.A.

TEXHOJIOT MM JJOIIOJJHEHHOM PEAJIBHOCTH U UX IPUMEHEHHUE

TepMuH «omnonHeHHas peanbHOCTHY (augmented reality unu AR) mpumMeHnsieTcst K mpoekTam,
KOTOpBIC BKJIIOYAIOT B Ce0s pa3MellleHHe BUPTYaJbHBIX JJIEMEHTOB B pealbHOM Mupe. s
CO3/IaHUs JTIOTIOJTHEHHON PEaIbHOCTH HEOOXOIUMBI TPU 00S3aTEIBHBIX JIEMEHTA: KOMIBIOTED WU
cmaptdoH, BUACOKaMepa M CIeHUalTbHOE NporpamMmmHoe obecriedyeHre. OCHOBHAs TEXHOJIOTHS
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Cero/iHs - MOJY4YEHHE H300paKEHUs C KaMepbl, 00paboTKa ero ajiropuTMaMu pPaclo3HABAHUS
00pa3oB ¢ JaIbHEHIINM HaJOXKEHHEM H300paxkeHus. JomoiHeHHas peatbHOCTh - 3TO TEXHOJIOTHH
Oyaylero, KOTopoe y»ke HacTynmwio. MHoOrue M3 Hac yk€ CTaJKHUBaJIMCh C HUMHM B MIPax HIU
HATAJKUBAINCH HA CTPAHHBIE MOHOXPOMHBIE N300pa)KEHUS B MIEYATHBIX M3/IaHUSX.

TexHo0rMM NPUCOETUHEHUS! BUPTYaIbHBIX OOBEKTOB K pPEaJbHBIM MOKHO DPa3/elUTh Ha
TEXHOJIOTUM C TPUMEHEHHEM MapKepoB, O€3MapKepHblE TEXHOJOTUH ©  TEXHOJIOTHUH,
WCIOJIB3YIOUIME TE€O0JOKALMOHHBIE JaHHble. B 3aBUCMMOCTM OT THUIIAa OHM HaXOAAT pa3InYHOE
IIPUMEHEHUE.

Mapkepbl UCTIONIBb3YOTCSI B OCHOBHOM B PEKJIAMHOW MHAYCTpUU. MHOrHE aBTONPOU3BOAUTENIN
y>K€ yCHEeIu BOCIOJIb30BAThCS IMPEUMYLIECTBAMHM, KOTOpBIE JaeT HMPUMEHEHHE JOIOJIHEHHOU
peanbHOCTH JUIs Npe/cTaBieHuss HOBbIX Mozenei. Hanpumep, konanus MINI ucnonb3oBana AR-
TEXHOJIOTUM B pekiame oOHoBineHHON Bepcunm Cadrio B I'epmanmu. Ilpu mnopnecenun
HaleyaTaHHOTO MapKepa K BeO-kamepe, BMECTO Hero mnossisuiack 3D mozaenb aBTOMOOWMI,
KOTOPYI0 MOJKHO MOAPOOHO pPACCMOTPETh €O BCEX CTOPOH. J[ist pacro3HaBaHusi MapKepoB
UCIIOJB3YIOTCS  aITOPUTMBI  «KOMIIBIOTEPHOrO 3peHHs». C  HX TIOMOIUBIO  OINPEAEISAIOTCS
KOOPJAMHATHI yTJIOB MapKepa, K KOTOPbIM B JalbHEHIIEM OyJeT «IpUBS3BIBATHCS» TPEXMEPHOE
n3zo0pakenue. Takxke, 3Has KOOPAMHATBI TOYEK — YIJIOB MapKepa, Mbl MOXXEM OINpEAEIUThH
MECTOIOJIOKEHUE MapKepa OTHOCHTEIBHO Kamepbl. DTO IMO3BOJISIET [IOBOPAYMBATh M300pakeHHe
IIPY TIOBOPOTE MapKepa.

HecmoTtps Ha TO, 4TO B OOJBIIMHCTBE CIy4aeB HMCIIOJIB30BAaHUE STOW TEXHOJOTHH CBS3aHO C
KOMMEpYECKOIl BBIFOJIOW, HeNb3si He OOpaTuTh BHUMAaHME Ha €€ INpPUMEHEHHEe B 00JacTu
oOpa3oBaHus. YepHo-0esible MapKepbl MOSBUIUCH BMECTO KapTUHOK B KHHUIaxX 10 aCTPOHOMHUH U
aHatoMHuM. Takod Mojaxoa K 0Opa3oBaHHMIO, HECOMHEHHO, TMOBBICUT MHTEpEC NeTe K HU3YUYECHUIO
ATUX AUCLUILINH.

OCHOBHBIM OTJIMYMEM O€3MAPKEPHON TEXHOJOTMHM JONOJHEHHOM pPEealbHOCTH SIBIISIETCS
OTCYTCTBUE KaKUX-THOO CIEIMAIbHO CO3/aHHBIX OOBEKTOB, K KOTOPBIM OYIyT HMPUCOCTUHSTHCS
BUPTYaJbHbIE JIOMOJIHEHMs. 31eCh Uil WACHTU(DUKAIMK pPEaTbHBIX IMPEAMETOB HCIIOJIb3YETCs
CHUCTEMa KOMIIBIOTEPHOT'O 3pEHHs] U CIelHalIbHbIE aJrOPUTMBI paclo3HaBaHUs OO0bEKTOB. Yarie
BCETO JUIsI ATOro ucmoib3dyetcs: oudmoreka OpenCV, koTopas UMeeT OTKPBIThIA KoA. C MOMOIIbI0
QITOPUTMOB OTNPEEISIOTCS OMOPHBIE TOUKH, ONPEICISIONIMEe MECTO, B KOTOpoe OyJeT MOMEIIeH
00bekT. Mcnonp30BaHue ATON TEXHOJIOTMH B PA3IMYHBIX 00JIACTAX MPUBEJIO K CO3/IaHUIO HE TOJIBKO
pa3BIIEKaTENIbHbBIX, HO U MOJIE3HBIX PEILICHUH.

Eme onHuM cnocob6oM HalloKEeHMs JOTOJHUTEIbHOW MHPOpPMAlMU Ha OOBEKTHI peasbHOIro
MUpa SBJISETCSI CONOCTaBICHUE KOOPAMHAT MECTAa HAXOXKJIEHUS 3JIEKTPOHHOIO YCTpOWCTBa (Yalle
BCEro cMapT(doHa) U JTaHHBIX 00 OKPYXKAIOUIMX 00BEKTaX, COOTHECEHHBIX C ATUMH KOOpIUHATAMH.
Jis 3TOro MCnonb3yloTcs JAaHHble, nonyudeHHble ¢ GPS-monyins, kamepsl u komnaca. Haunbonee
M3BECTHBIM M PACHpPOCTPAHEHHBIM CEPBUCOM, MCIOJB3YIOLUIUM 3Ty TEXHOJIOTHIO, siBisieTcs Layar -
Opay3ep JOMOJIHEHHON pealbHOCTH. DTO Ha3BaHUE 0Opa30BaHO OT aHTIHUiICKOro layer («cioi»),
YTO TOYHO €T0 XapaKTepHu3yeT, ceituac cymecTtByet Oosee 200 Tematnyeckux cioes st Poccun u
ceeime 2000 qs Bcero mupa. Kaxiplii cioit obecriedynBaeT JOCTYII K ONpeAeTIeHHON nH(OopMaIuH,
TaKOM KaK CIUCOK OJMKaMIIuX PECTOPAHOB MIIM MAMATHUKOB apXUTEKTYPHI.

B coBpeMeHHOM Mupe HOBBIE CHOCOOBI TMpPEICTaBICHUS HH(POPMALUU HAXOJAT IIHPOKOE
IpUMEHEHHEe BO MHorux obusactsax. Haubosee mepcrneKTHUBHBIM MyTEM HMX PAa3BUTHUS CTAHOBUTCA
00BbEeIMHEHUE PpA3IMYHBIX TEXHOJOTWH. I[IpOeKThl, OCHOBaHHBIC HA MPUMEHEHHHM TEXHOJIOTMH
JIOTIOJTHEHHOM pealbHOCTH, B CKOPOM OyAyIIeM CTaHyT YacThiO IMOBCEAHEBHOM >KU3HU. Bo3MokHO,
YK€ uepe3 HEeCKOJIbKO JIET BBIHAET MepBbIii aBTOMOOWIIb, B KOTOPOM JIOOOBOE CTEKJIO OyIeT Urpartb
pons GPS-nHaBuratopa, npubopHoii nmanenu u npudopa HOYHOro BUAeHUA. [lepBblil mar K 3Tromy
yKe cenaH, U Komrnanus Autoglass paccunThiBaeT HayaTh BBIMYCK Takux crekois kK 2020 rogy. Yro
K, B JlabHeHeM OyeT BUJIHO, KaKOe pa3BUTHE MOIYYHUT JOIMOJHEHHAs PEaIbHOCTb, a ceivac Mbl
MOKEM HCII0JIb30BAaTh MHOXKECTBO YK€ CYIIECTBYIOLIMX NPHJIOKEHUN, KOTOpBIE IEJIAl0T Hally
’KU3Hb HEMHOTO y100HEH U HHTepecHeH.
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KO3BIPHOBA E./., BTACOBA JI.C.
MI'TY «MAMW»
Hayunslii pykoBoaurens: 1.17.H. Koarynos U.HU., x.1.H. JOBAHOB A.C.

WHO®OPMALINOHHASA CUCTEMA YIIPABJIEHUAA TEXHOJIOTHYECKUM
IMPOLHECCOM OBPABOTKH JETAJIEA J1JIA CTAHKOB C 4IIY

boicTpble TeMIBI pa3BUTHS YEJIOBEUECKOT0 OOIIECTBA, HAYKH M TEXHUKH, MCIIOJIb3YyEMbIX Ha
NPEANPUATHIX U B JKU3HU JIIOJIEH, HEMBICIUMbI 0€3 NpUMEHEHUsT HHPOPMALMOHHBIX TEXHOJIOTHH.
[Tpaktndyeckn mr06as cdepa YETOBEYECKOW JAEATENBHOCTH, TaK WIM HWHAYe, CTUMYJIUPYETCs
cpeAcTBaMU HMH(OPMAIMOHHBIX TexHosorui. biarogaps MHGOPMAIMOHHBIM TEXHOJOTHAM CTall
BO3MOYKHBIM OBICTPBIA 00MEH WH(pOpPMalUU C COOECeTHUKAMH, HAXOISIIUMUCS B JIFOOOW TOUYKE
wiaHeTsl.  OOLIEAOCTYNHOCTh, KakK OJUH U3 OCHOBONOJAralollMX MPUHIUIOB, cJelana
MH(POPMAIIMOHHBIE TEXHOJIOTHH JOCTOSTHUEM BCETO YEJIOBEYECTBA.

B nHacrosimiee Bpemsi noBbllieHHE YPPEKTUBHOCTH AEATEIBHOCTH MPENNPUATUHI U 310poBast
KOHKYpEHTHasi 00oph0a TECHO CBSI3aHBI C HCIOJIB30BAHMEM HOBEWIIHMX TEXHOJOTHH B 00JacTu
MH(POPMATUKU U BBIYUCIUTEIBHON TEXHUKH.

I[Ipu  pa3paboTke  maHHOH  MHGOPMAIIMOHHOW  CHCTEMBl  CTAaBWIHCh  3aJadu
YCOBEPLICHCTBOBaHMS ~ aBTOMATHM3allMd HAa  IMPOMBINUIEHHBIX NPEANPHUATHUAX, YBEIUYCHHUS
MIPOM3BOIUTENILHOCTH TPpy/Ja pabounx, COKpaIleHHs KOJIMYecTBa Opaka MpH BBIITYCKE JeTaIeH.

[Tpumenenne Wi-Fi TexHosoruil sBisieTcss IJaBHOW OCOOEHHOCTBIO pa3pabOTKH, Belb B
Poccun Ha MPOMBIIIIEHHBIX MPEANPUATUSAX UX IPUMEHEHUE HE PacpOCTPAHEHO U IIO3TOMY JaHHAs
pa3paboTKa KaKk HUKOT/a aKTyaJlbHa.

Cranok ¢ YITY oOpabaTeiBaeT jeTaihb ¢ MOMOIIBIO YIPABISIONIEH MPOTPaMMbl, KOTOPYIO
IIPOrpaMMMUCT IpeABapUTENbHO B Hero 3aHocuT. Ha croiike cranka umeercst USB nopt, B KOTOpBIf
BCTaBJISICTCS (IICTITIKA C TIPOTPAMMOM.

OTO 3aHUMAaeT MHOIO BPEMEHH, Belb 4YTOOBl 3arpy3uTh MPOrpaMMy, Haa0 YJIAIUTh
NPEIBIAYIIYIO U HET TapaHTUH, YTO B IPOTrpaMMe HET OLIMOOK U AeTanb He Oy/eT OpakoBaHHOMW. A
€cJIi B TMpOIIecCe M3rOTOBJICHUS MPOAYKIMH TepseTcs BpeMsi Ha OpakoBaHHbBIE JETalH, TO 3TO
SKOHOMHUYECKH HE BBITOJHO MPEANPUATHIO. OTO JONOJIHUTEIbHBIE BPEMEHHBIE U JIEHEXKHbBIE
3aTpaThl, TaK KaKk OpaKOBaHHBIE JIETAIN CIIUCHIBAIOTCS.

Jlig cokpallleHusi BpEMEHHBIX 3aTpaT Ha IpoliecCc NEpeJadyd yNpaBisoOLIel MporpaMmsl Ha
cToiiky cranka ¢ UITY BBogutTcs Wi-Fi ceTs.

JIns  cokpalmieHusi KoiuddecTBa Opaka TIpH BBITYCKE JeTaliell BBOAATCS MPOTPaMMBbI
CUMYJISIIUU U MpoBepkH (Bepudukanun). Cumynarop rpaduyecku UMUTHPYET (CUMYIUPYET), Kak
u3MeHsieTcs (opma 3aroTOBKM TPU JBWKEHMM HHCTPYMEHTA BJOJb 3a/JlaHHOW TPACKTOPHHU B
Ipolecce HW3roTOBJIEHHs JAeTanu. Bepudukarop mnpeaoctaBisieT BO3MOXKHOCTb —OLICHUTH
COOTBETCTBUE KauyecTBa H3TOTOBJICHHOM JAETanu 3aJaHHbIM jonyckaMm. OLEeHKa IpOU3BOJIUTCS
IyTeM CPaBHEHMSI TEKYIIETO0 COCTOSHUS JIeTalM IKeJlaeéMOMY KOHEUYHOMY pe3yJbTaTy. ITO
3HAYUTEIBHO YMEHbBINAET HEOOXOUMOCTh Tpolecca (U3NIECKOil MPOBEPKU U COKPAIIAET 3aTPATHI.
[Ipu co3maHuu mporpamMmbl MPOrPaMMUCT O0SI3aH MOCMOTPETh €€ MCIOJHEHUE Ha CUMYJIATOpE, a
IIpU OTIIPABKE OH MPOBEPSIET e Ha BepuuKaTope.

Buenpenue naHHONW MH(POPMAIMOHHON CHCTEMBbI IMO3BOJIUT CO3/aTh padoune MecTa JUis
BBICOKOKBAIM()UITUPOBAHHBIX MPOrPAaMMHCTOB, CIENaTh IIar B Pa3BUTHM BCEM INPOMBIIUICHHBIM
MPENNPUATHIM, a TaK K€ MO3BOJUT COKPAaTUTh KOJIMYECTBO BPEAHBIX BHIOPOCOB B aTMocdepy OT
nepepaboTKu OpaKOBAaHHBIX JeTallel B CBSI3U C YMEHBIIIEHUEM Opaka.

Ha puc. 1 uzobpakena mojiens pa3padbarbiBaeMoi HHOOPMAITMOHHOM CUCTEMBI.
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Puc. 1 Monens nadopmamoHHOW CUCTEMBI

O6o03HaueHue NUKTOrpaMM, IPUBEIEHHBIX Ha puc.1:

f

{is1)

Poytep nim mapmpytusatop ¢ 3 Beixonamu LAN M BO3MOKHOCTBIO IiEpeiadn
JaHHBIX 1Mo KaHay cBsi3u Wi — Fi. Ilpeacrasiser co0oii ceTeBoe yCTpONCTBO,
NepechUIaoNIee MaKeThl JAHHBIX MEXIY pa3JIMYHbIMU CErMEHTaMH CETH U
NPUHUMAIOIEE PELICHU Ha OCHOBAHUM MH(POPMALMU O TOMOJOTHHM CETU U
OnpeesIEHHBIX PaBUJI, 33JaHHBIX a]IMUHUCTPATOPOM.

ITepcoHabHBIM KOMITBIOTEP C YCTAHOBIEHHOM ONMEPAIMOHHON CUCTEMO
Windows XP u mporpamMMaMu CUMyYJISIIUU U BepUDUKALIUH.

CraHok ¢ Tokapubiii nnm ¢pesepusiii cranok ¢ UITY, ciyxamuii 1711 00paboTKU aeTane.
yIry
] Croiika ympaBiieHHS CTAaHKOM C YCTAaHOBJICHHOW OIEPAlMOHHOM CHCTEMOM
Windows NT.
O o -
Wi — F1 apanrep.
Kanansl cBs3m, peasinzoBannbie Lan kabenem
SIIITITAPOBA A.D.
MI'TY <MAMW»
Hayu. pykoBoaurens: TYMAHOBA M.b.
MOTION CAPTURE

Bcem, kTO wuWHTEpecyeTcs COBPEMEHHBIM KHHeMaTorpadoM H3BECTHO CIIOBOCOUYETAHUE
“motion capture”, WK B NMEpPEeBOAE Ha PYCCKUH SI3BIK — 3aXBaT JIBWKEHUs . Motion capture — 3T0
METOJI aHUMAllUU TEePCOHAXEH W OOBEKTOB, KOTOpPBIH 3apomwics B Hadane 1980-bIx TO0B.
BriepBbie maHHBINA METO]T OBUT UCITOJIB30BAH IS CO3JJaHMSI IIEPCOHAXKA B PHiIbMe « BCIIOMHHTE BCey.

Cy1iecTBYyIOT IBa OCHOBHBIX BHJIa CUCTEM motion capture:

1. Mapkepnas cucrema motion capture, TJie UCTIOIB3yeTCs CenraabHoe 00opynoBanue. Ha
YelloBeKa HaJeBAETCs KOCTIOM C JaTYMKAaMH, OH MIPOU3BOJIUT JABMKEHUs, TpeOyeMble MO CIIEHAPUIO,
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BCTa€T B YCIIOBJIEHHBIE M103bl, UMUTHUPYET JCUCTBUS; JaHHbIE C TaTYMKOB (DUKCUPYIOTCS KamepaMu
U IIOCTYNAalOT B KOMIBIOTEp, TJI€ CBOJATCA B EAMUHYI0 TPEXMEPHYIO MOJENb, TOYHO
BOCIIPOM3BOSIYIO JBM)KEHHUS aKTEpa, HA OCHOBE KOTOPOM MO3KE (WM B PEXKUME PeasbHOIro
BpEMEHHU) co31aércss aHuMauus nepcoHaxa. llociennsii mnpembepa, B KOTOPOM LIMPOKO
HCIIOJIB3YETCS MapKepHas cucrema motion capture — 3T0 MynbThmibM «TaliHa KpacHOM
MIaHEThD).

Hapon HaBu u3 «ABarapa» cosziad ¢ npuMeHeHrneM TexHonoruu Motion Capture. AkTepsl
Com Yoprunrron u 3ou Canyana «nepeBornionanTes» B HaBu Onaronaps cnenuaibHOMY
kocTioMy ¢ Mapkepamu. @oto © 20th Century Fox Film.

2. beamapkepHasi TEXHOJOTHUs, HE TpeOyrolas CHEelMAIbHBIX AATYUKOB WM CIELUAIbHOIO
KocTioMa. be3mapkepHass TEXHOJIOTMS OCHOBaHA Ha TEXHOJIOTUSAX KOMIIBIOTEPHOTO 3pEHUs U
pacmo3HaBaHusi 00pa30B. AKTEp MOXET CHUMAThCS B OOBIYHOM OJEK[E, YTO CHIBHO YCKOPSET
HOJTrOTOBKY K ChEMKaM U I03BOJIIET CHUMATh CIIOKHBIE JBHKEeHUs (00pp0Oa, maaeHus, NpbKKU, U
T. 1m.) 0e3 pHCKa TMOBPEXKACHUS JAaTYMKOB WM MapkepoB. [lo MHeHHIO pa3pabOTYMKOB,
Oe3MapKepHbIii croco0 3axBaTa ABMXKEHHMM, B OTIMYME OT TEXHUYECKU CIIOXKHOIO MapKEepHOro,
Oosnee npusiekarenaeH A 3D-Xy10)KHUKOB.

Motion capture 1o cyTu SIBJISIETCS aJlbTEPHATUBOM JKUBOM ChEMKE aKTEpPOB U OJTHOBPEMEHHO
ABJISIETCS aJIbTEPHATUBOM PyYHON aHMMalUU TpexMepHoU Mozenu. OJHaKo JaHHAsI TEXHOJIOTUS HE
SBJISICTCS OPUEHTHPOBAHHOW HCKIIIOUUTENIBHO HAa aHuUManuioo. Ha JaHHBI MOMEHT MAET aKTUBHOE
pasBuTHE Oe3MapKepHOro crocoba 3axBaTa JBI)KEHHS C IOMOINBI0 HECKOJIbKHX BeO-kamep. B
YaCTHOCTM TaKOM CIOco0 3axBara JBWXEHMH CHOCOOEH COBEpLIMTH MPOPHIB B HMHIYCTPUU
TPEXMEPHOI0 MoJienupoBaHusl (OHJalH 3d CKyJIbITypa CBOMMU PyKaMU) U KOMIIBIOTEPHBIX UIpax.
NmenHo sTa cucrema 3axBara JBWKEHMS, B OTIMYUE OT JIOPOTOCTOSIEr0 MAPKEPHOro crocobda
crioco0Ha Ha PEBOJIIOLMIO, TOTOMY YTO CTOMMOCTb TaKOro MHTepdeiica yke celyac 3HaYUTEIbHO
JIeIlIeBJIe MApKEePHOTI'o, a 4epe3 5 JIeT JaHHasi TEXHOJIOTUsI HaBepHsiKa Oy1eT J0OCTYIHA BCEM.

YPMAHOBA /1. U., KAPIIEHKO A. A.
MI'TY «cMAMWN»
Hayu. pykoBogutens: TYMAHOB A. A.

PA3BPABOTKA BA3bI JAHHBIX IS KA®EAPBI «MHO®OPMAILIMOHHBIE
CUCTEMbI U JUCTAHIIMOHHBIE TEXHOJIOI'UHN».

Briciiee yueOHOE 3aBelleHHE CErOJHS — 3TO CIIOKHBIA KOMILIEKC € MHOTOYHCICHHBIMU
BHEIIIHUMH U BHYTPEHHUMH CBA3IMU. CTPYKTYpbl By3a YIPABISAIOT HH(YOPMALMOHHBIMU IOTOKaMH,
y4eOHBIM TPOLIECCOM, JIOKYMEHTOOOOpPOTOM M MPOYMMHU MpPOIECCaMH, MPEJICTaBlisisi COOOM
CJIO)KHYIO CUCTEMY, MEJIKHE U KPYITHBIE 33/1a4ll KOTOPOM TECHO CBSA3aHbI MEX]Ly COOOM.

[TosTomMy MbI pemmnau moctpouts Bl uist kadenpsl, 4TO MO3BOJIUT ONTHUMHU3UPOBATH €&
paboTy U ynpocTuTh paboTy COTPYIHUKOB.

basa naHHbIX 10/kKHA 00eCIeYuBaTh BO3MOKHOCTh BBIIIOJIHEHHUS CICAYIONIMX (PYHKLUI:

- IPOCMOTp, N00aBIICHUE U PeAAKTHpOBaHUE HH(POpPMAIUU 00 yIeOHBIX IPYIINax, O0yJaroIIuXcs Ha
kagenape;

- IPOCMOTp, N00ABIICHUE U PEAAKTUPOBaHUE MH(POPMAITUU 00 acriupaHTax;

- IPOCMOTP, A0OABICHUE U PEAAKTUPOBAHUE UH(OPMAIIMH O COTPYIHUKAX Kadeapsl;

- y4€T Harpy3Ku npernojaBaTeneii;
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- IPOCMOTD, T00aBIICHHE U PEIaKTUPOBAHKE HHPOPMAIIMU O CTYICHTAX-IUITIOMHUKAX;
- COCTaBJICHUE PACIMCAHUS 3aHITUH Ha CEMECTP IO TPYyIIaM;

- COCTaBJICHUE PACIMCAHUS 3aHATUH JUISI TPETIO/IaBaTelIeH;

- COCTaBJICHHE Y4eOHOTO TUIaHa [T KaXX/I0TO Kypca.

VcxonHbie HaHHBIE:

- nHpopManus 00 acTiMpaHTax;

- ua(opmanus 06 yueOHBIX TPyMIaXx;

- nHpOpMANHS O CTYJCHTAX-TUINIOMHUKAX;

- nHpOpMAIIHS O JJOJDKHOCTSX MPETIo1aBaTelIeH;

- nHpopManus 00 y4eOHBIX MpeIMeTax;

- nHpOpMaIIHS O MTPETIOIaBaATEIIsAX;

- nHpOpMAaLKS O PACTIMCAHNUHN 3aHATHIA;

- nHpopMarus 00 YYCHBIX CTETICHSIX MPEToIaBaTeleH.

Breixoanast uapopmanmsi:

- BBIBOJ] 3a11pOca, COICPIKAIIero Harpy3Ky 0 4acam JiIsl Pero/iaBaTelie;

- BBIBOJ] OTYETA, COJICPIKAILETO PACTIHCAHUE 3aHATHH.

- BBIBOJ] OTYETA, COJIEPIKAIIETO CIIUCOK CTYICHTOB-IUIUIOMHHUKOB TI0 TPYIIIIAM H MTPETI0IaBaTeIIsM;
- BBIBOJ] OTYETA, COJIEPIKAIIETO YUSOHBIH IIaH I KaXI0T0 Kypca M0 CEMECTPaM.

HNHCTPYKIMUSA ITO UCITIOJIb3OBAHUIO BA3bI JAHHbBIX

[locne 3amycka 0a3pl JaHHBIX Ha OSKpaHE NOSBUTCS TIJaBHas KHomouyHass (opma «bJ]
"Kadgenpa"» ¢ comepkaHWEeM OCHOBHBIX pasJelioB il paboTel ¢ 0a30i  JIaHHBIX.
['maBHast KHOMIOYHAsL (hOpMa COICPIKUT CIIETYIOIINE SJIEMEHTHI:

1) Mento «Tabnuiby mo3BOJISAET IPOCMOTPETH CIAEAYIONIUE TaHHBIE:

- «AcnHMpaHT» — MO3BOJISIET MPOCMATPUBATh, TO0ABIATH M PEAAKTUPOBATH MHPOPMALIUIO 00
acIupaHTax;

- «'pynma» — mo3BOJSET MPOCMATPHUBATH, NO0ABIATH M PEJAKTHPOBATh MH(OpMALUIO 00
y4eOHBIX TPYMIaXx;

- «/lenp Henmenu» — MO3BOJISIET IPOCMATPUBATh, 100ABIATh U PEJAKTUPOBATH UH(OPMAIHIO O
JTHSIX HEJEIH;

- «JIMTUTOMHHK» — TO3BOJIIET MPOCMATPUBATh, 100ABIATh U PEAAKTUPOBATH UHPOPMALIUIO O
CTYJIeHTaX-AUIJIOMHHUKAX;

- «J10JKHOCTBY — MO3BOJISIET MPOCMATPUBATh, 100ABIATh U PElaKTUPOBATh MH(OPMAIUIO O
JIOJHDKHOCTSIX TIPENoJAaBaTeliei;

- kHonka «Hazam» - 11 mepexoia K rJIaBHOMY OKHY 0a3bl IaHHBIX;

- «lIpenmeTr» — mo3BOJIsET MpPOCMATPUBATh, JO0ABIATH U PEJAKTUPOBATH MHPOPMAILUIO O
YUTAEMbIX JUCLMILINHAX;

- «IIpenogaBaTenb» — MO3BOJISIET IPOCMATPUBATh, 10OABIATH U PEIAKTUPOBATh HH(POPMAIUIO
0 COTpyAHHKaX Kadenpsl;

- «Pacnucanue 3aHATHI» — TMO3BOJSET NPOCMATPUBATH, J100aBISATH M PEIAKTUPOBATH
MH(POPMALIMIO O PACTIMCAHUN 3aHATHIA;

- «Yu€Has cTeneHb» — MO3BOJISET MPOCMATPUBATh, 100aBISATh U PEAaKTUPOBATH HHPOPMALIUIO
00 yu€HBIX CTETICHSIX IperoaaBaTenei;

- kHomka «Hazany - s mepexoza K TJIaBHOMY OKHY 0a3bl JaHHBIX;

2) MeHto «3arnpochl» MO3BOJISIET MPOCMOTPETDH CIAEAYIOIINE IaHHbIE:

- «Harpy3ka mo wacam A KOHKPETHOIO IPENOJaBaTeNsh» — IOJCUYUTHIBAET KOJIUYECTBO
JeKIMHA, TPaKTHK, J1a0opaTOpHBIX paboT ¥ OOIIyl0 Harpy3Ky @O Yacam I YKa3aHHOIO
IpernoaaBaTe’s;

- «Harpy3ka no yacam i npenojiaBaTenaen» — MOJACUUTHIBAET KOJUYECTBO JIEKUUMI, IPAKTHUK,

Ja00paTOPHBIX padOT U OOIIYIO HArpy3Ky IO Yacam JIJIsl KayKJ0To MPeTroIaBaTes;
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- «Cnucok TeneoHOB COTPYIHUKOB» — COJEPKUT CIHUCOK TelIe(OHOB BCEX COTPYIHUKOB
kadenpsr;

- «TenedoH KOHKPETHOTO COTPYTHUKA» — COJACPIKUT TeNne(OH YKa3aHHOTO COTPYIHUKA;

- kHonka «Hazany - s mepexoza K TJIaBHOMY OKHY 0a3bl JAHHBIX;

3) Mento «OTY€TBD» MO3BOJISET MPOCMOTPETH CIIEIYIOIINE JaHHbIE:

- «Pacniucanue 3aHATUN » — COACPKUT pacHHUCaHUE 3aHATUN JJI y4eOHBIX TPYII U JJis
npenojaBaTeiei;

- «CnHcoK CTYJEHTOB-IUIUIOMHUKOB — COJEPKUT CIUCOK CTYJIEHTOB-IUIUIOMHHUKOB T10
rpynmnaM U mpernojaBaTesnsiM;

- «YueOHBIi M1aH» — COACPKUT YUEOHBIN MIIaH JUIsl KaXI0To Kypca;

- kHomka «Hazam» - 1ns mepexo/a K TIaBHOMY OKHY 0a3bl TaHHBIX;

4) Knonka «BbIxo» - 03BOJISIET BEINTH U3 Oa3bl TAHHBIX.

baza naHHBIX TTO3BOJIIET ONEPATUBHO BHOCUTH U IMOJIy4aTh HH(POPMAIIHIO, HEOOXOJUMYIO AJIs
OpraHu3aliy MPOBEeHUs padboT Kaeapsl.

OCHOBHBIM JIOCTOMHCTBOM CO3[IaHHOW 0a3bl SBJISETCS MPOCTOTA U YJOOCTBO MCIOJIB30BaHUS.
JlarHOE MporpaMMHOE 00ECTICYeHNE CMOXKET paboTaTh HE TOJIHKO Ha COBPEMEHHOW TEXHHKE, HO U
Ha MaJIOMOUIHBIX KOMITBIOTEpAX C YCTaHOBIEHHBIM TIpuiiokeHueM Microsoft Access Bepcuu 97 u
BbIIle. ['MOKOCTP W TIOHATHOCTh HWHTEpdeiica memaer paboTy ¢ JaHHBIM IPOTPAMMHBIM
obecrieueHueM O6osiee 3PEKTUBHBIM U yA00HBIM.

CEKIIUA « CUCTEMBI YITPABJIEHUS»

MUHBKOB A. O., TIPOCBUPUH A. E.
MI'TY <MAMW»
Hayu. pykoBoautens: K.1.H., mpod. XAPUTOHOB B. H.

IMPOT'PAMMHO-AJITOPUTMHUYECKOE OBECHHEYEHHUE CHCTEMbBI CBOPA H
OBPABOTKHN UH®OPMALIMU VIS YIIPABJIEHUA MOBUJIBHBIM POBOTOM

Baxwneiimmii paznen poOOTOTEXHUKH — HH(GOpPMAIMOHHOE oOecreueHue, MpeicTaBIsolee
co00l COBOKYITHOCTH aIapaTHO-TIPOrPAMMHBIX CPEJCTB, CIIOCOOCTBYIONIMX aJaNTalui podoTa K
M3MEHSIOIIEHCS 00CTaHOBKeE.

JIroboit mporiecc yrpaBiaeHUsl MpeArojiaracT HaJIWuue OOpaTHOM CBsi3W, a €€ peanu3anus
TpeOyeT JaTYMKOB  OOpaTHOM  CBA3M, M3MEPAIOLUIMX  peryjupyemble  mapamerpsl. B
pa3zpabaTeiBaeMOi cucTteMe wucnosb3yercss Moayib GPS nns ompenenenusi reorpaduyeckux
KOOPJIMHAT, COHAp Ul ONpPEAEICHUs NPENATCTBUNA, MATHUTOMETP JUIsl ONpEeAeTICHUs HAlpaBICHUS
JBUKEHUSI, OapOMETp IS yAep>KaHUS BBICOTHI.

Cuctema MaIIMHHOTO 3peHUs poOOoTa MpearojaraeT CJioXkHbIEe CcrnocoObl 00paboTKH
uHpopMaluu, obOecreynBaeT IMolydeHHe HHGOPMalUd O TEeOMETPUYECKUX U (PU3NYECKUX
XapaKTepUCTUKAX 00bEKTa HA OCHOBE aHAIN3a €€ OCBEIIEHHOCTH B ONTUYECKOM JIMANa30He.

Ilenp mnpoexkta — mOXOOp ammapaTHbIX M CO3JaHME NPOTPAMMHBIX CPEACTB s
UACHTU(PUKAIIMM MapKepa TIeKCaKONTepoM, CHOCOOHBIM aBTOHOMHO CJEIOBAaTh 32 3aJaHHBIM
o0bekTOM. B Xxo0ze peanmzanuu mpoekTa, KOMaHA0W pa3paOOTYMKOB ObUI OCYIIECTBIEH MOAOOD
KOMIIOHEHTOB, pa3pa0oTaHbl NMPUHIMIUANGHAS U (YHKUMOHAIbHAS CXEMBbl, QJTOPUTM CHCTEMBI
HaBHTAllUM U COOpPaH JIETAIOMUK POOOT reKCaKkomnTep.

@DyHKIMOHAIbHAS CXEMa CUCTEMbI U3MEPEHUs M YIIPaBICHHUs T'€KCAKONTEPOM IpeCTaBlIeCHA
Ha pUCYHKe |.
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PucyHnok 1. @yHKIMOHAIbHASL CX€Ma CUCTEMbI U3MEPEHHUS U YIIPaBICHUS FeKCAKONTEPOM.

Nudopmanus ¢ nmarumkoB moctymaer B Onmok ycuinutenedl (BY) Ha BwIXome KOTOpOro
MOJTy4alTCs YHU(DUIMPOBAHHBIE CUTHAJBI, KOTOphIE ¢ moMoIIpio koMmmyTaropa (K) mo curnamam
Mukpo-OBM noouepénno oopadareiBarorcst AL [{udpossie komapr ¢ AL moctynatoT B MUKpO-
OBM, kortopas mo paszpaboTaHHOW mnporpamme (OPMHUPYET HCIOJHUTEIbHBIE KOMAaHIBI,
ympasistonue mectbio asuratesivu (MM). Uadopmanusi ¢ kamepsl, yCTaHOBICHHOW Ha poOoTe
yepe3 paauno curHan nocrynmaer Ha OBM, kxoropas (opMupyeT U OTHpaBisieT KOMaHIy oO
HAIpPAaBIIEHUU JIBIKEHUSI pOOOTY uepe3 MOAKIIOUEHHbII TPaHCMUTTED.

B kauectBe cpenpl pazpaboTku mporpammsbl Obiia BeiOpaHa LabVIEW ¢ ucnonb3oBanuem
OoubmuoTexku I aHanmm3a W oOpaboTku m3oOpakenuit IMAQ Vision, koTopas TO3BONMIA B
rpaduueckoM uHTepdeiice pa3paboTarh, OTIAJUTH U IMPOTECTUPOBATH MPOrpamMMmy O0O0pabOTKU
uHdopmanuu st yrpasieHus rekcakontepoM. LabVIEW ycranoBnennbiii Ha HOyTOYK ASUS
X54S (O3Y: 6 I'6, LII: 2.90 ITm), mo3BOIWI AOCTHYb TaKOTO OBICTPONEHCTBUS, KOTOPOE
MO3BOJISIET POOOTY (DYHKITMOHMPOBATH B pEalbHOM MacIiTabe BpEMEHH.

OObexTOoM cnexeHusi OblT BBHIOpaH ABYMEpPHBIH MapKep, COCTOSAMIMNA M3 JBYX KOHTPACTHBIX
1IBETOB (PO30BOTO W 3elI€HOro0). BpIOOp 1BETOB 00BEKTa OOYCIOBIEH TEM, YTO WX COYCTAHHE
NPAaKTUYECKH PEIKO BCTpeyaercs B mpupoje. Ha moaroroBuTenbHOM 3Tane ObUI CIETaHO OKOJIO
140 dotorpaduii 0OBEKTa TPH Pa3HBIX YCIOBHSAX OCBEIICHHsS (YyTpOM, THEM M HOYBIO, B
MOMEIIIEHUH U Ha yIuIle). 3areM u3o0pakeHus: Obuin o0padoransl B mporpamme Adobe Photoshop
C LEJbI0 OYUIIEHHUS CHUMKOB OT JIOKHOW MH(pOpMaluu. 3aTeM € MOMOIIBIO0 MPOrPAMMHOMN CPEeJIb
MATLAB noinydeHsl cTaTucTU4YeCKUE NaHHbIE 110 3-M mapameTrpaM HSV monenu: Hue (oTTeHok
nBera), Saturation (HacheIieHHOCTHh) W Value (Mmepa spkocTu) uisi o0emx 4vactedl oobekTa. [lst
po3oBoii ywactu 3HadeHwsi coctaBunu H=[0;30] u [300;360] (puc. 2a), S=[10;100] (puc. 20),
V=[50;100] (puc. 2B). Hcnonp3zoBanue mnBeToBo monaenu HSV wummeer mpeumymiecTBo mpen
monenptlo RGB  mpu  obecriedeHnu HafE&KHOCTH  BBIACTCHUS 33JaHHOTO OOBEKTa TpU
HEeOJIarOMpPUITHBIX YCIOBUSX.

C LA

Pucynok 2. Moaens HSV mis po3oBoit uactu 00bexTa.
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Ha ocHoBe BblIENpUBEAEHHOrO aHaiIM3a ObUIM 3aJlaHbl JUAla30Hbl BXOJHBIX IApaMETpPOB
¢ynkiun  ColorThreshold u3 Oubmuorexku IMAQ Vision, KoTopas MO3BOJWIIA TMPOU3BECTH
IIOPOrOBYI0 OMHApU3aLUI0 MO KaXKAOH M3 TpeX LBETOBBIX IUIOCKOCTeH. DyHKIMS BBIAEISIET BCE
NUKCEeNIM Ha HM300pa)XCHHWHU, KOTOpbIE YAOBIETBOPAIOT ycioBusiM Mmonenu HSV. ITlomydeno 8-
O6uToBoe N300pakeHe, B KOTOPOM BCE ITUKCEIH, YIOBIETBOPSIOIIUE YCIOBUSAM IIPUPABHUBAIOTCS K
1, octanbHbIC K 0.

st 06paboTKu po30BOM YacTH 0OBEKTa, KOTOpas MMEET JBa Juara3oHa 3HAYCHUH OTTCHKA
IPU Pa3HBIX YCIOBUAX OCBEIIEHUS (pHC. 2a) UCHonb30BaHo JBa pa3HbIx ¢uibTpa ColorThreshold
JUI KaXJ10T0 JUarna3oHa.

@Oynkuus FillHole obecneunBaer pa3OueHne BceX OOBEKTOB, I'PAHHIIBI MEXIY KOTOPBIMH
mupe 1 mukcens, Ha Oonee Menkue. Dynkmus RejectBorder ymamsier Bce 0OBEKTBHI, KOTOPHIC
KacaloTcsi paMku u3zoOpaxkenus. Pynkuus RemoveParticle oOecrieumBaer ynaneHue MeEIKHX
yacTel, pasMep KOTopeix MeHblne 20 mukceneit. dynkuus ShapeMatch onpenensieT KOopIuHATHI
LEHTPOUIO0B Kax 10l yactu oobekra. Muctpyment IMAQ Add komOuHupyeTt 1Be OMHApHbBIE MACKU
IBYX 11BeTOB. Ha momyuuBIieics OnHapHOW Macke 3aJaHHOTO OOBEKTa, IIEHTPOUABI KaXKI0W YacTH
Obutn coefuHeHbl JauHUEH. [1o pa3mepy M MOJNOKEHHIO 3TOW JIMHUHU MPOUCXOAMIIO CIEKEHHE 32
U3MEHEHHEM I0JI0KEHUS 00bEKTa B IPOCTPAHCTBE.

PazpaboranHoe NpPOrpaMMHO-AITOPUTMUYECKOE OOECIIEYeHUE IO03BOJIIET T'EKCOKONTEpY
OTCJIEKUBATh C BBICOKON TOYHOCTBIO ITEPEMEIICHUE 00BEKTa IPU HEOJIArONPUATHBIX YCIOBUAX.

CEKIIUA «KKOMIIVIEKCHASA ABTOMATU3ALIUA MAIIIMHOCTPOEHMUS»

CAHTATOB A.C.
MITY <MAMI»
Hayu. pyxoBogutenu: HUKOJIAEB A.B. KY3HELIOBA JI.B.

ITPOEKTUPOBAHUE TEXHOJIOI'MYECKOI'O KOMIIVIEKCA B CUCTEME CAIIP
BBICOKOI'O YPOBHA CATIA V5.

3anmayva, pemiaemMasi B Kypce mpoeKTa:

CrpoextupoBaTh TexHosnornueckuii kommieke B cucteme CAIIP Boicokoro yposus CATIA
v.5.

3.IlocnenoBaTenbHOCTD PEILICHNUS 3aJaUu:

3.1. ITouck AOMOTHUTEIBPHONW UCXOTHON HH(OpMAITUH:

A) O nporpamme CATIA v.5.

Cucrema CATIA (Computer Aided Three-dimensional Interactive Application) - oxHa u3
cambix pacrpoctpaHeHHbIX CAIIP Boicokoro ypoBHsi, ¢paHiry3ckoi ¢upmsl Dassault Systémes.
OTO KOMIUIEKCHAsl CHCTeMa aBTOMAaTH3MpOBaHHOTO mpoektupoBanus (CAD), TexHOJIOrH4ecKon
noarotoBku npomsBogactBa (CAM) m wumxenepHoro ananmsa (CAE), Bxirouaromas B ceOs
NEePeIoOBO  MHCTPYMEHTApUl  TPEXMEPHOIO  MOJCIUPOBAHMS, TOJCUCTEMBI MPOTPaAaMMHON
MMUTAIMK CIOXHBIX TEXHOJOTMYECKUX IPOLECCOB, Pa3BUTHIE CPEACTBA aHAIM3a U €AMHYIO0 0a3y
JAHHBIX TEKCTOBOW W rpaduueckoit mHpopmanuu. CucreMa no3BoisieT 3QPeKTUBHO pemaTh Bce
3a/layl  TEXHUYECKOM TMOATOTOBKM IPOM3BOJACTBA - OT BHEWIHEro (KOHLENTYaJbHOIO)
MPOEKTUPOBAHUS /O BBIMyCKa dYepTexel, crenudukaimii, MOHTAXHBIX CXeM M YHPaBISIOUINX
mporpamm i cTaHkoB ¢ UITY.

b) IIpoxosbHO-¢pe3epHbIe CTAHKH

Hcnonb3yror ais 00paboTKK KpyMHOTabapuTHBIX JIeTaliel, TIaBHBIM 00pa3oM, TOPLIOBBIM; a
TaKXKe LWIMHIAPUYECKUMHU, KOHLEBbIMHU, TUCKOBBIMU U (pacOHHBIMU (pe3amu. CTaHKM JesATCs Ha
OJTHOCTOCYHBIC U JIBYXCTOCUHBIC. B 4eThIpEXIINUHACTFHOM JBYXCTOCYHOM HPOI0JIEHO-(pEe3epHOM
CTaHKE CTaHMHA MMEET CTOJ M MOpTaj, COCTOSAIIMN M3 JBYX crToek M Oanku. Ilo Hanpaistomumm
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CTOEK IepeMellaeTcs TpaBepca M J[B€ I'OPU30HTAJbHBIE MOBOPOTHBIE (hpe3epHble rojioBKH. J[Be
Jpyrue (Qpe3epHble TOJIOBKH HNEPEMEIIAIOTCS IO HANpaBIAOMUM TpaBepcsl. O0paboTKy aeraneit
MOKHO TPOU3BOJUTh NPU JBHXKYILEMCS CTOJIE W HENOJBMKHBIX (pe3epHbIX TIOJIOBKAaX, NpHU
HETIOABIKHOM CTOJI€ M 110J1a4€ TOJIOBOK HJIM TIPH OJJTHOBPEMEHHO JIBMKYIIHUXCS CTOJIE M (Ppe3epHBIX
rOJIOBKAX.

3.2. IlocnenoBareibHOCTh MOAEITUPOBAHHUS JIEMEHTOB TEXHOJIOTHUYECKOTO KOMILJIEKCa B
CATIA v.5.

[Iponiecc MoaeMpoOBaHUs 3JIEMEHTOB PACCMOTPHUM Ha MPUMeEpe CO3AaHus Gpe3bl st
MCXOJHOIO CTaHKa:

1) HJ'ISI Hadajia co3aaJumM ,I[By'XMepHHﬁ 9CKHU3 ACTAJIM 4Y€PE3 MOAYJIb IIPOCKTUPOBAHUA

= - — » v
Sketcher[ Mechanical Design

TPEXMEPHOM IPOCTPAHCTBE C MOMOIIBIO0 (DYHKIMIA TPUBECHHBIX CIIpaBa OT WIUTIOCTPALIUIL:

|, ¥ BBIZABUM €TO B

JIByXMepHBIN 4yepTExK TpexmepHas MoJieslb YepTexa

2)[anee, y:ke Ha MOBEPXHOCTH TOTOBOM TPEXMEPHON MOJICH CO3JaJAUM CIEIYIOIINI CKU3 U TaK
’KE€ BBIJABUM.

a)

3)2Tu 1Ba IEUCTBUS — €CTh OCHOBA CO3[aHUs 000 MOJIEIH 32 BEIYETOM JOTIOJTHUTEIBHBIX
byHKIUH,

Takux Kak: CKpyTJICHHE KPOMKH, BBIpe3 KapMaHa, Pa3MHOKEHHE CETMEHTa IO OKPYKHOCTH/
NPSIMOYTOJIBHOM 00JIaCTH U.T.J., IPUBEICHHBIX HUXKE.
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[ Draft...

Co3gaéM yroJ yKJIOHaA.

BrimaBnuBaem moJsiocTsb. Cozmaém yroi ykiaoHa
Koneunsrit utor.

AHanoOrn4HBIM 06p3,30M ObLIH CO34aHbl OCTAJIbHBIC YaCTH HpOI[OJ'IBHO—(l)pCSCpHOFO CTaHKa,
MMPUBCACHHBIC HUKC.

1) CranuHa cTaHka 2) Cron Cranka 3) Croiiku noprana

4) Tpasepca 5) banka 6) lnunaens (4mr.)

- HaJlaJI0YHbIE PYJIH
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Co3/aB BCe 3JEMEHTHI CTaHKa, COCTUHSEM WX B OJWH IIEJbIi CTAHOK MPU MMOMOIIH MOJIYJIS
coopku — Assembly Design, Haxomsmierocs B TOW ke BKIaake, 4ro u Sketcher.
WHCTpYyMEHTBI, IPUMEHSIEMbIC [Tsi COOPKH CTaHKa:

ﬁ Coincidence... o
- oceBoe \ LHCHTPOBOC COCIUHCHUC YaCTCH.

@ Contact...
- KOHTAKT I10 ITIJIOCKOCTSM.

._;ii Offset...
- CMELIEHHE I10 IIOCKOCTSAM \ IPaHsIM.

ﬁ Angle...
- YIUIOBOC CMCILICHHC.

i Fie
- puKcams YacTu.

COopka OCYIIECTBIISICTCS TYTEM BBIICJICHHSI HYXHBIX IUIOCKOCTEH \ TpaHed OJHOW dYacTu
«MPOJYKTa» M HEMOCPEJACTBEHHOTO COCIUHEHUS C JIPYroil 4YacThio, C BBIJICICHHOW TPaHbIO;
BBIJICTICHHBIC TPAHU TP 33JJaHUH COSMHCHUS COBMECTSITCSI BOSIMHO.

[TposnenaB naHHYO METOAMKY JUIsl K&KIAOW U3 yacTel, B utore nosyunm [lonnyro Coopky CraHka.

[TomydeHnHas Mosieb pu COOpKE. Ncexonnas Mozens Uis CO31aHus
IIPOEKTA.

- Peanpnas MOZCIIb MPOAOJIBHO-
bpe3epHOro cTaHka.

AHaornuHbIM 00pa3oM MPOU3BOUM COOPKY poOOTa-TpaHCIopTepa U paboueit o0IacTH.
® - MECTO «IOCAJKH» poOoTa.
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Mopenb pobota, co3mannas B CATIA

CoOpaB KaxIblii «IPOAYKT» OTACIBHO, TaKUM ke obOpa3zom coctaBuM Ilomnyro COOpKy
TexHOIOrHueCcKOro KOMILIEKCA.
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3ALEIIUH I.U.
MI'TY <MAMIN»
Hayu. pykoBomutens: k.1.H., mpod. KY3HELIOBA JI.B.

ITPOEKTUPOBAHUE TEXHOJIOI'MYECKOI'O KOMIIVIEKCA HA BA3E
BETHUKAJIBHO-CBEPJIMJIBHOI'O B ITIPOI'PAMME CATIA V5

CATIA V5 - 310 cucrema aBTromaruszupoBaHHoro npoektupoBanusi (CAIIP) ¢paniry3ckoit
¢upmer Dassault Systemes. CATIA sBusercss KOMIIEKCHBIM pEIICHHEM JUIsI BCEX OTpacien
OPOMBIIIICHHOCTH.  OTIMYUTEIBHOM OCOOCHHOCTBIO 3TOM  CHCTEMBbl sIBIseTCS  (YHKIMA
"rMOpUAHOrO MPOEKTUPOBAaHMA", TO €CTh ATO O3HA4yaeT, 4YTO OHa coYeTaeT B cebe Kak
MOBEPXHOCTHBIE, TaK M TBEPJbI€ UIEMEHTHl B OJHOM Mojenu. DTo cBoOOJa BBIOOpPA TEXHUKU
MOJICIIMPOBAHMS M BO3MOKHOCTh KOMOMHUPOBaHHUS WX B Jr000e Bpems, uto nemaet CATIA Takoi
CWJIbHOM cucTeMOil. bonbliuM npeumMylecTBOM TakKe SIBISETCS BO3MOXKHOCTH CBOOOIHOM
napaMmerpusauuu. brnaronaps 3TOMY KOHCTPYKTOpP MOJKET HCIOJIb30BaTh IPEUMYIIECTBA
MapaMeTpUUeCcKOro M3MEHEHHUsI WIM OH BHECET M3MEHEHMsI, UCIOJIb3Ysl MOIU(DUKAIINIO OTAENIbHBIX
2JIEMEHTOB. Bce MOAynum M TEXHOJIOTMM MOJEIMPOBAHMSI MHTEIPUPOBAHBI TAK, YTO W3MEHEHHUS
OTJIENbHBIX MOJIEJICH WJIM 3JIEMEHTOB MOSIBJISIIOTCS Cpa3y W HAa COOTBETCTBYIOIIMX MecTax. B
orianuue otT apyrux CAIIP pmannas mporpamMma OTBedaeT HauOOJIBLIEMY YUCIy TPeOOBAHUHN Kak
KOHCTPYKTOpa, TaK M TEXHOJIOra.

MAKEEB K./.
MI'TY «MAMW»
Hayu. pykoBoaurens: k.T.H., npodp. KY3IHEIIOBA JI.B.

PA3BPABOTKA 3D MOAEJIM CTAIIUOHAPHOTI'O PAJIMAJIBHO-CBEPJIMJIBHOI'O
CTAHKA OBHIEI'O HASHAYEHUA

3amauell SBIISETCS MPOSKTHUPOBAHME TEXHMUYECKOro Komriekca (puc. 1) Ha ocHOBe
CTAIMOHAPHOTO PAJNAILHO-CBEPIMIBHOTO CTaHKa, pabo4yero Mecra CTAaHOYHHWKA M YCTPOWCTBA
M0JJa4y B BHJIE TEJICKKH I0J[BO3a 3aTOTOBOK M MOJBECHOI0 poOOTa AJIsl IEPEMEIIEHHUS 3aTOTOBOK U
JeTaniell mo pabouyeMy y4yacTky.
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Puc. 1

BriOupaem m1st 06paboTKH JeTanb «IMEePEeX0IHUK T0JT 33 THUE TUCKOBBIE TOpMO3a» (puc. 2).

Puc. 2

st 00paboTKU TOH AeTany Ha JaHHOM CTaHKE MOKET NPOBOJAUTHCS ONepalys «CBEpJICHUE
oTBepcTui», Auamerpom 10 u 12 MUIIITMMETPOB.
IIpoexTrpoBaHue 3JIEMEHTOB y4acTKa U JeTajeil Beaércs B nmporpamMme «Catia» Bepcuu 5.

[TocienoBaTenbHOCTD PEIICHMS 3a1a4H:
— TlomyuuTts 00mMiA IIaH paboveit 30HbI
— HaiiTu nanHbie Mo aHATIOTUYHOMY CTaHKY, €T0 MapaMeTpsbl, Gopmy, radapuThI
— BpImogHUT, TEXHOJOrMYECKOE pa3OMeHHEe CTaHKa Ha OTACJIBbHBIC arperartsl,
MOIBMKHBIE OTHOCHUTEIIBHO APYT JIpyra
— Jlns kaxxaoro 35ieMeHTa CTaHKa co3AaTh 3X MEPHYIO MOJIEIb
— BomonuuTh cOOpKyY CTaHKa C MPOBEPKOI HA COBIAJIEHUE U HE TIEpeceYeHHe
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— AHaJOrMYHO CMOJENUPOBaTh PabOUYyl0 30HY, 3arOTOBKM W JI€Talld, yCTPOMCTBa
noJiauu

— Amnumuposats padory TK

— PaspaGorats ueprexu TK

[TonpoOHee paccMOTPUM pelIeHHE KaKI0TO U3 MyHKTOB MOCTaBICHHOMN 3aa4i:

1) Pa3paboTka ob1iero miana pabouei 30HbI

Nwmes mian pabodeil 30HBI C PACIOJIOKEHUEM OTIENIbHBIX 3JEMEHTOB (pucC. 3), y4UTbIBas
HEOOXOJIMMOCTh BBEJICHHSI YCTPOIMCTBa aBTOMATUYECKOW IMOJIa4M, a TaK >K€ PYKOBOJCTBYSChH
TpeOOBaHUSAM TEXHHKH O€30MacCHOCTH — pa3padaThiBaeéM HOBBIH IUIAH, YAOBJIECTBOPSIOUINA YTHM

kputepusMm (puc. 4).
1000

3]

a || & ]

- (OF
7

Puc. 3

Puc. 4

2) Ilonck AaHHBIX 110 AHATOTMYHOMY CTaHKY, €T0 MapaMeTpsbl, (hopmy, TabapuThI
WNmess npubnu3uTeNbHble 3HAYEHUs HEOOXOJMMBIX IAapaMEeTpOB CTaHKa, BbIOMpaem

YAOBJIETBOPSIOLIMI UM 3K3EMIUISIP, 10 KOTOPOMY U BEIEM MOJIETUPOBAHUE.
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PoTo hogens 5B O MTE MR

a

JRD-4B0 32 550x500 Wk JET (Weeiuapua)
MpowzeopcTeo KuTan
MRD32:7 32 | 250x250x250 | MT3 Weiss Machinery (Kutai)
Mpowseo AcTED KWTaK
JRO-T20R 50 BEON445x380 | Mke4 JET (Weeiuapua)
MpouseofcTeS KnTan
JRD-920R 50 BODx445:380 | Wik-4 JET (Weeiuapus)

MpokseogcTeo KnTak

Puc. 5

CTaHOK pagMansHo CEEpRMNbHBI 2M35 npegHasHadsed gna
CEERNEHWA, PECCESRNMERHMA, 32HKER0ESHMA, PA3EENTEIERHWA, PSCTAYME SHWA
OTEERCTIHN, HEPESaHA PE3EObl METYMKESMIA, NOLPESKM TOPUOE PE3UOM, & TaKke
EBINOMHEHMA BOYMAX  AHANOMYHED:  onepaugyi npu oSpaSoTee  paznudaHe
KORMYCHBE LETANEN.

CTAHDK MMEET LEYXKONOHHYID KOMNOHOEKY CTAHOYHON YRCTH, 4TO0 NOFEDNAST
COSAATE SHECTEYE) KOHCTRYKLUMKO Y3Ma, HE JONYCHAOWWD CMEWSHME OCH
WAMHAENA NPM - SEERME KO NoHHBI . CI'IELMEJ'IbeIIﬁ JEFIM KONOHHE! UEHTREnEHO I
THMA COZAAET TORMOSHOA MOMEHT, TERAHTHMEYIOWMEA BBICORONEOMSE OMTENEHDE
CEERNEHHE.

JNA N0EOpOTS KONOHHE! TREGYETCA HESHAUMTENEHOE YOMIME HE CHMOR MENOR
paguyce CEEPNEHHA, yTa TaKwE oBECneYME SeT BEICOKYHD
MPOM3EOIMTENEHOCTE paEDTbI M CHMASET Y¥TOMOAEMOCTE ONERaTORS.

CTaHOK PAAWANLHD CE epAMIEHEIN Zh55
= YEEMMYMTE

Megenimeca | C1EG 77 % R Wpokii - ManasoH ducen ofopoToE W Nogad  UNHHLENS ofecneqxEasT
BBICOKOMPOMIE OLMTENEHY D paloTy Npk MoBe codeTaHnAx obpaiaTeiEaembx
MATEPMANDE , MHCTRYMEHTS, PASMERa 1 T 4.

MpECenek TMEHOE AMCTSHUMOHHOE SNSKTPOMIPSENMYEckos YCTRORCTEO NOIEONAST MEHATE PEXMME! C MPSLESPMTENEHEIM MX
HEO0pOM. CTAHOK MMEET MEXSHWMIM SETOMETMYECKDID BBKMOYEHMA NPWM LOCTMAEHMM S81EHHOH  [MyGMHEI CEERNEHMA.
YPEEHOEEWMEAHME WIMHAENA 0BECNEYMESETCA CNELMSNEHEIM NPOTWEDEECOM, AONYCKSIOWMM Ya0GHWD perynMposky C
PROOHETD MECTS B CNYYSE MIMEHEHM A MACTE! MHCTRYMEHTS,

CTaHOK CHAT © MPOM3EOACTER

TEXHUHECKHE XapakTEPMCTHEM CTAHOK PAMANEHD CBSpninbHEIA 2M55

XapakTepucTHka 2M55

HamGone wwil grameTp CESRNEHMA B CTAMM CRELHER TESRLOCTI, M a0
BEINeT WAMHLENA (PACCTOAHME OT OCM WAMHGENA 50 OSPasyHIWEN KOMOHHEL), MR, 450 - 1500
PaccTOAHKE OT HMHHETD TORUS WAMHAENA A0 NAMTEI, M. 470 - 1500
Haubonswee BepTHEANEHOS NEpemeWEHWE PYRSE S N0 KONOHHE, Ga0
Hambons wee ocesoe NEpEME LEHKE WNMHLENA, Rk, 350
[ KoHyc wunkHgena Mopse 5
-Hauﬁonbmmﬁ EEC MHCTRYMEHTS, YNREE NASMEIR MEOTHMECESCOM MK HaKBone Well JonyckacsmoR saTamee, a0
KT
KOMWHECTBED CKOPOCTENR BRaWEHM A WrkMHEENS 19
Mpegens Skcen oBOpoTOE B MAHYTY 30-1700
MoWHOCTE 3NEkTROREMMETENA NPMEOLS LNMHAENA, KBIT. 45
MO WHOCTE SNEkTROREMMETENA NEpEMEEHMA pYRaES, KBIT. 17
abapuTel CTEHES, MM, 2625 x 965 x 3265
Bec 2MS5 cTaHka, kT 4100

OERACTE MPMMEHEHM S, MENKDCERMAHOE M CEPMMHOE NPOMSBOACTEO.

Puc. 6

3) BreimogHeHHWE TEXHOJOTUYECKOTO pa3OMeHMsl CTaHKa Ha OTJEJbHBIC arperarsl,
MOJIBYKHBIE OTHOCUTENIBHO JIPYT ApyTa

W3yunB KOHCTPYKIMIO CTaHKa (CaM CTaHOK — pHUC. 7), TIOHUMAaeM €ro TEXHOJIOTUYECKOE
pa3buenHue Ha arperatsl (puc. 8).



58

AT

MRMA 2012

Puc. 7

Puc. 8

4) Co3nanue A1 KaXJI0T0o 3JIEMEHTa CTaHKa 3X MEPHOH MOJIeNn

Kaxnplli sneMeHT cTaHka MOJAENUpPYeM OTAEIbHO, HA4YMHAs C O3CKH3a, M TOCTEIEHHO
mpeBpaiias ero B 3X MEpHYI MOJIeNb, KOTopas mprodpena tpedyemyto Gpopmy u pasmepsl (puc. 9-
12).
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Puc. 9 Puc. 10

Puc. 11 Puc. 12

5) AHanornyHOE MOJIETUPOBaHUE padoyei 30HbI, 3ar0OTOBOK M JIETaJICH, YCTPOMCTB M01auu
TouHO Tak ke, HAYMHASCh C ACKMU3a, U BBIPACTas B IMOJHOLIEHHYIO 3X MEPHYIO MOJAEIb —
MIPOCKTUPYEM OTCIIbHBIC YacTH paboueii 30HbI (puc. 13-18).

Puc. 13 " Puc. 14
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Puc. 15 o Puc. 16

Puc. 17 Puc. 18

6) Bommonnenue coopku TK ¢ npoBepkoil Ha coBnajieHNe U HE IepeceueHue

CobupaeM Bce MOTy4YeHHbIE AIEMEHTHI padouero yyactka: cTaHka, podorta, pabodero mecra
CTaHOYHUKA. J{ermaeM 3To JJIsl MPOBEPKHU COBMAICHUS, I/I€ 9TO HEOOXOIUMO, TUNIOCKOCTEH, pa3MepoB,
OTBEPCTHH, COOCHOCTEH U rpouero (puc. 19-22).

Puc. 19 Puc. 20
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7) JobaBieHre MaHEKEHA

C nomomrsto moayns «Human Builder» noGaBnsem maHekeH pabodero, 3aJ1aB mapaMeTphl €ro
TeNa, ¥ TMoMeImaeM ero 3a pabouee mecto (puc. 23-24). Llenp — uccinenoBaTh 3proHOMUYECKHE
XapaKTEPUCTHKH TEXHUIECKOTO KOMIUIEKCA.

Puc. 23

Puc. 24
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8) AunmupoBanue padotsl TK

CobupaeM OT/IeIbHO HEMOIBUKHBIE JIETAIM y4yacTKa, IepexouM B Moayib «KuHemarukay, B
KOTOPOM J100aBJIsieM BCe MOJIBUKHbBIE YACTH, IPUAAB UM BO3MOXHOCTb IepeMelaThCs B 3aJaHHBIX
rpanunax (puc. 25). [IpousBoauMm aHaiv3 KMHEMAaTUKH CTaHKA, PyKH poOOTa, TEJIEkKKU I0JIBO3a
3aroTOBOK, HA OCHOBE Yero 3a/1aéM UX Mocie1oBaTeIbHOe IBHKeHue (puc. 26-27).

550,0000
HoHcones yron - e Takitia 20,0000

KoHCons BricoTa 0,0000

Hron evHTa = e e 20,0000

-109 (HEe MEHATE) E = -108,0000

102 (HE MEHATE) Pl 102,0000

Babia AHa _J‘J 0,0000

LWnmHAEnE yron 10700,0000 a
LUNMHAENS BHICOTS # -200,0000

Pyura yron 0,0000

gaepes sl ol ooaa @l

CTON NepejBuAHONR —_— 0,0000 Wras ‘Mngenmpneame el

F2 Beifiop cTona (AMHa) . 25,0000 a it
P2 noeopot pofioTa (yron) 0,0000 : 0] | | | 4 | 1 | »

P3 BoIcoTal (aniHa) 50,0000 = L % G |5m,mn \1

P4 HaknoH1 {yron) = -3,0000
[ Armauyia vz Touks ofisopa

@l e

PS HaknoH2 (yrom) = -1,0000 . N N
0 (He MeHSTE) = 0,0000 > Ry Brraeka I PaMeHeH1E 1 ¥aaneHme j [Mparycic

[ AgTomarueckas ecragxa

PE BoICOTaZ = -104,0000

F7 HaknoH3 pyia (yromn) < 0,0000

BaaMOASACTEME PaccToAHue
’70Tm. Irorm‘ ‘

PB NoEopoT NNOW,aAK 23XBaT0R (yTOm) 0,0000

S Rogf

PO 3axeatl {yron) -4, ‘ ~4,9000 PEAIKTUPOBSHIE aHANM3a I PEAaKTPOBaHME OOBEKTOR MOASTMPOBAHA I

P9 3aieat2 (yron) -0, , -0,9000 PEASKTUPOBEHME AATUAKDE

Bzt ] ————— o2 [weame [ , B ok | Someal

Fespe.2 3 —————— 119495 [1154,9500

-
o

BEmoO! o

DMU Viewing

[ Check joint limits _:'cf 1S ‘:]ﬂ
3 Keep position on exit - 3

LD m&w«wéﬂ@JﬁMJﬁjmﬁmq

FEAaKTVPOBAHME UMK BOCMPOMSEEAEHME MOJENMPOBaHAA ‘

Puc. 25

N

N

E

E
2

Puc. 26 Puc. 27

9) Pazpabotka ueprexeit TK
[Io mmeromeincs Mojenyu ydacTka CO34aéM € IOMOLIbIO MOy «YepueHue» yepTexu
TpeOyeMbIX BUOB M MPOEKIMK pabouero ydacTtka (puc. 28).
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BriBoBI:

[Tomyuen oOuwmii rian paboveii 30HbI.

Haiinens! 1anHble O aHAJIOTUYHOMY CTaHKY, €ro mapamerTpsl, popMy, rabapuThl.
BbinonHeHbl TEXHOJOTMYECKUE pa30MeHHus CTaHKa U poOoTa Ha OTAENbHBIE
arperarsl, NOJABMKHbBIE OTHOCUTENBHO APYT APYTa.

Co3pgaHna 115t KaKI0r0 3JIEMEHTa 3X MEpHas MOJIEIb.

Brinonnena coopka TK ¢ mpoBepkoil Ha coBnajieHHe U HE NepeceueHue.

Breimonnena annmanus pabotst TK.

Pa3zpaboransr ueptexu TK.

M3ydyeHO CTpoeHHE CTalMOHAPHOIO PagualbHO-CBEPIMIBHOIO CTaHKa OOLIEro
Ha3zHaveHus, padora.

[Tomyuens! HaBbIKM pa3paboTKu 31eMeHToB B Catia, paOOThl B pa3IMUHBIX MOAYJIAX
nporpammsl, Takux kak: «Human Buildery», «Drawing», «Assembly Design», «DMU
Kinematics», u apyrux.

CEKIUA «KKOMIIBIOTEPHOE MOJAEJINPOBAHUE, TEXHOJIOI'MW U MAIIUHBI

OBPABOTKHU MATEPHUAJIOB JTABJIEHUEM)»

MAPYXHH H.IO.
MI'TY um. H.O. baymana
Hayu. pyxoBoautens: k.T.H., noi. E372KEB A.C.

FI/II[PABJII/IHECKI/II‘/'IU TPYBOI'MBOUYHBIN MPECC-ABTOMAT C YCTPOUMCTBAMU
ABTOMATUYECKOM NOJAYU U PE3bBOHAPE3AHUS TPYB

Henr u 3agaum: Llenpio mpoekra sBisieTcs pa3paboTKa BBICOKOMPOW3BOAUTEIHHOTO
aBTOMaTa JJIg U3rOTOBJICHUST M-00pa3HBIX MOJOTEHIIECYIIUTEEH ¢ TTPUCOCTUHUTEILHON pe3b0oit
Ha KOHIIaX TPYOHI.

I[J'ISI JIOCTYDKCHHS IIOCTABJICHHOM 11e/IH PCIICHLI CIICAYIOIINEC 3aa4n:
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- IPOBEZIeH 0030p KOHCTPYKLUH TPyOOrHOOUHBIX CTAHKOB

- pazpaboTaHa HOBasi TEXHOJIOTUS MOJIy4eHUs M-00pa3HOro MoJIOTEHIIECYIIUTENS

- BBINMOJIHEHO MojieupoBanue npoiecca B [IK Deform-3D

- pa3paboTaHbl YepTeKH OOIIMX BHIOB BCEX Y3JI0B M MEXaHU3MOB aBTOMATa

- B hopmate 3D pa3paboTaHbl OCHOBHBIE BU/bI ABTOMATa U aHUMAIHs €ro paboThlI.

AKTyaJbHOCTh padoTbi: COBpEeMEHHbBIE MOJOTEHLECYIIUTENN SIBISIOTCS OTONMMUTEIbHBIMU
npubopaMu U 3JIEMEHTaMU JIeKopa U HaXOJAAT IIUPOKOE MPUMEHEHUE IPHU CTPOUTEIbCTBE HOBOTO,
a TaKKe PEKOHCTPYKLMU CTaporo *wibs. B cBA3M ¢ Bce BO3pacTarollMM OOBEMOM KHJIMIIHOIO
CTPOUTENIBCTBA YBEJINYMBACTCS U CIPOC Ha nosnoreHuecymurenu. CienoBareabHO aKTyaabHbIMU
SBJIIIOTCS  BOIIPOCHI POU3BOJIUTENBHOCTH M CHUYKEHUSI C€0ECTOMMOCTH IpU UX MPOU3BOACTBE. B
npoliecce NpoBeIeHHOro 0030pa aBTOMATOB 10 U3rOTOBJIEHUIO0 M-00pa3HbIX MOJIOTEHLECYIUTENeH
C OJTHOBPEMEHHOM Hape3KOM Ha HUX MPUCOEINHUTEIBHOMN pe3bObl HE 0OHAPYIKEHO.

Onucanue npoekra: B NpoekTe BHINIOJHEH AHAIU3 HECKOJIBKUX BApUAHTOB TEXHOJIOTUU
M3roToBJIEHUsT M-00pa3HOro IMOJIOTEHLECYIIMTENS! W BbIOpPAH ONTHUMAJIBHBIM C TOYKH 3pEHUs
IPOCTOTHI €r0 peaau3aluy B aBToMaTnyeckoM 1ukie (Puc. 1).

Ammepwambiue Bopuosm meworoeny Fospabamioemar mewosocun

Bapiigrn | Sapuanmm 7 Bapuarm J Bapuasim £

Puc. 1. BapuanTsl TeXHOJIOT I

OrtoT npouecc OblT nMpomojenupoBad B nporpaMMmHoM komiuiekce DEFORM-3D ¢ uenbio
YCTAQHOBJICHUS KauecTBa IIOJIy4aeMOW JAETald U OIpPENEJICHUS TEXHOJOTMYECKHX I1apaMeTpoB,
HEOOXOUMBIX JIJIsl MpoeKTupoBaHus aBromara (Puc.2, 3).
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Puc. 2. U3roroBisieMblii HOJOTEHLECYILIUTEND Puc. 3. Pesynbrar MmonenrpoBaHus

PazpaGotannplii mpecc-aBTOMAT BKIIOYaeT B ce0s aBTOMATU3WPOBAHHBIA  CTEIUIAK,
HEMOCPEJCTBEHHO caM Ipecc-aBToMAT U cTanenupyouiee ycrpoicTtso (Puc. 4)

EECdBNENdT

(CURMEALERNGE

VETRiE

Puc. 4. O0Owmuii BU1 MallinHbL

OcoGennocTu padorbl: [l CHHXpOHM3ALMU pabOThl  OOKOBBIX THAPOLMIMHAPOB
IIPE/UIO’KEHa CUCTEMa MOHHUTOPMHIA, JAMArHOCTMKM M ynpasieHus. Ha ocHoBe ruapocxemsl
MallluHbl pa3zpaboTaHa MoJelb B IporpaMMHoM komiuiekce IIA9. B pesynpTare mnosyueHsl
ATAJIOHHBIE TPapUKUA CKOPOCTH LWIMHIPOB, MO KOTOPBIM MOXHO CYIUTh O TPABHIBHOCTH
HACTPOUKU CUHXPOHHOH pabOThI MPUBOJIOB, @ TAK XKe O HATMYUH [TOTEPb B THJIPOCUCTEME.

[IpoexT BoimonHEH B popmare 3D uepTexkeil, YTo JaeT MOITHOE U HATIISIHOE MPEJICTABICHUE O
KOHCTPYKILIMU BCEX OCHOBHBIX Y3JIOB U MeXaHU3MOB. Kpome TOro BBINOJIHEHA aHUMAIMs pabOThI
aBTOMaTa, KOTOpas IO3BOJSICT HAONIOJATh BCE IBIDKEHUS MEXaHM3MOB B IIpoliecce THOKH
MOJIOTEHIIECYIUTENS M HApe3KH pe3bObl Ha €ro KOHLax.
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T'AM3HHA O.10.
MI'TY «MAMIN»»
JbICIOK M.B.
MI'ny

MOJIETUPOBAHUE MEXAHUYECKHUX UCIBITAHUI, HATIPABJEHHBIX HA
MOJIYYEHUE KPUBBIX TEKYUECTH MATEPHUAJIOB, B KOMMEPUYECKHX
IMPOI'PAMMAX, IPEJHA3BHAYEHHBIX JJI51 PACYETA MPOLIECCOB I'OPSIYEN
OBBbiEMHON IITAMIIOBKH.

CyuecTByeT 3 BHJ1a MEXaHUYECKUX UCTIBITAHUI:

- meto ucneitanuii Ha cxxarue ([OCT 25.503-97);

- meTo uctbiTanuii Ha pactsbkenue (OCT 1497-84);

- METO/ UCIIBITAHUN Ha KPYUYECHHE.

IIpy MeXaHWYECKHMX MCHOBITAHUSAX METOAOM CXKaTWsl HWKHHUHA MHCTPYMEHT OCTa€rcs
HENOJIBUKHBIM, a BEpPXHUH mepemelaercss BHMU3. JlaHHasg cxeMa XapakTepHa JUisi OOJBbIIMHCTBA
croco0oB ropsiuei 00bEMHOM ITaMNOBKHU: MmTamnoBka Ha Mosorax, KI'IIII, BUHTOBBIX mpeccax,
rUJIpaBIMyecKux npeccax. Kommepueckue mporpaMMbl MojeinvpoBaHus mpoueccos OMJ]
OPUEHTUPOBAHbl B NEPBYIO OYEPENb Ha NMPOU3BOJACTBO, U SIBJISAIOTCSA CBOETO PoJa IMOMOLIHUKAMHU
TEXHOJIOra, MO3TOMY HauOosiee OTIaKEHHBIMM U CTA0WJIBHO pabOTalOIIMMM SIBJISIOTCS CXEMBI
ne(pOpMHUpOBaHUS TMPUMEHSIOUIMECS IMPU MAacCOBOM IPOM3BOJCTBE Jeraneil. Pacrsxkenue u
KpY4YeHHE K TakuM cXxeMaMm JeGOopMaluu HE OTHOCSTCS, MO3TOMY KOPPEKTHO BOCHPOHM3BECTH
JTaHHbIE BMJIbl UCHBITAHUNA JMOO JOCTATOYHO TPYJIHO, JUOO HEBO3MOXHO B CHIIy OCOOCHHOCTEH
paboThl BEIOpAHHOW IPOrPaMMBI.

B nanHOM nokiiaze OyayT paccMaTpUBaThCsl UCHBITAHHUSI METOIOM CHKATUSI LIMJIMHAPUYECKOTO
oOpa3lia, HamnpaBJCHHbIE Ha OIpPEJEICHUE KPUBBIX TEKy4YECTH IPH IOBBIIIEHHBIX TEMIEpaTypax.
JlaHHbIE MCHBITaHUS MPOBOJAT B M30TEPMHUECKUX YCIOBHSX, sl o0ecrieueHus: GUKCUPOBAHHOTO
3HAYEHUs] TEMIIEPATYPBIL, ¥ IIPHU MOCTOSIHHOM CKOPOCTHU Ae(opMaIi.

JUis  MozenupoBaHUS  BBIIIEYKAa3aHHOTO THUIA MEXaHWYECKMX HCHbITaHUN  Oynem
UCIIOJIB30BaTh [JIBE IpPOrpamMMbl OCHOBAHHbIE Ha METOAE KOHEUHbIX 3jemMeHTOB: Q-FORM n
FORGE. I1pu moctanoBKke 3a1a4u 1J1s TOCJIEIYIONIET0 MOJCITUPOBAHUS HEOOXOIUMO:

1) 3amaTh 3aKOH MEpEeMEIICHUsT TPAaBEPChl Mpecca 00eCneynBaIOIUKA MOCTOSTHCTBO CKOPOCTH
nedopmaruu.

2) 3ajaTh TpeHHE HAa KOHTAKTHBIX MOBEPXHOCTAX, KOTOPOE MPH MOACIUPOBAHUU OOECHEUUT
CXOJMMOCTb IKCIIEPUMEHTAIbHON KPUBOJIMHEHHON 00pa3ytolieil oopasiia ¢ pacyéTHOM.

3) 3anath KO3(PPHUUIMEHTHI TEIIONPOBOJAHOCTH U TEIUIOEMKOCTH IMPU KOTOPBIX PACUETHBIN
pazorpeB  oOpasma oT TemioBoro Addexra  gedopmarmuu  OyIeT  COOTBETCTBOBATh
AKCIEPUMEHTAIBHOMY .

4) 3amarh TeMIeparypy HHCTPYMEHTa M OKPYXKaromiedl cpeabl COOTBETCTBYIOIIMX
IIPOBEJICHUIO UCTIBITAHUI B U30TEPMUUECKHUE YCIIOBHUS.

5) 3anath kpuBble TekyuyecTH. [Ipym 3TOM KpuBbIE YNPOUYHEHUS-PA3YHNPIIOYHEHUS OJIKHbI
ObITb TMOJNYyYEeHbl 1O pe3yJbTaTaM MEXaHWYECKMX HUCIBITAHUH  BOCCO3/IaBAaEMbIX  IIpU
MOJIETTUPOBAHUH.

Ka/1plif MyHKT NOCTaHOBKM 3aJlaud MMEET CBOM OCOOCHHOCTH MpH paboTe ¢ pa3IuyHbIMHU
nporpaMMaMu. B naHHOM JoKiajie OHM paccMaTpUBAIOTCS Ha MpuMepe paboThl C TaKUMHU
nporpaMMaMy MOJICIMPOBAHUS TPOLECCOB Topsyeil oO0béMHON mTaMnoBku kak Q-FORM wu
FORGE.
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KOJIECOB A.B.
MI'TY «MAMWN»
Hayu. pykoBoaurens: 1.1.H., noueHT TUITAJIMH C.A.

AHAJIN3 JE®EKTA UCKPUBJIEHUSA ITIOJTYYAEMOI'O ITPO®UJIA ITPU
MMPO®PUJIMPOBAHUU

B coBpeMeHHOM MHpe MpH COBEPIICHCTBOBAHHE MAIIMH W COOPYXCHHH  MOSBISETCS
HEOOXOJMMOCTh B BBIMYCKE BBICOKOTO KauecTBa THYThIX mpoduneil. [ns OpicTporo mcmpabiieHus
neeKTOB HEOOXO0IMMO NPABWIIBHO ONPEACIUTh NPUYHHY €T0 NOsSBICHHS U BUI AedekTa. JedexTs
THYTBIX Mpoduieit noapa3AensoT IMo: BHEIIHEMY BUIY, FTEOMETPHUUECKUM pa3Mepam, MOBEPXHOCTH
U 110 MEXaHMYECKUM CBOMCTBAM HCIOJIB3yeMoro marepuaina. l[lomydaercsi, 9To mepBbie /Ba BHIA
nedeKToB 3aBUCAT OT TEXHOJOTMH MPO(QUIUPOBAHUS, CIEAYIOIMNA OT KayecTBa 3aroTOBKU H
TEXHOJIOTUH, U YETBEPTHI BUJI OT Ka4eCTBA 3arOTOBKH.

B YHTL «MAMM» Ob1a mocTtaBieHa 3ajaya, MPOBECTH aHaIU3 ACPEKTOB M YCTPAHUTh
npo0iieMy uckakeHus poduist (Goto 2.) Ha BEIXOJIE.
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Puc 1. Yeprex neranu

®oto 2. [Ipoduis ¢ nedexramu.

JlaHHBII TPOUITE TPOU3BOIUTHCS Ha MPO(QUIMPOBOYHOM CcTaHKe PoToO 3.
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®oto 3. OOMii BU MAIIMHBI U POJIUKH.

Cyns no noyiyueHHOMY HpOQHIII0 3T Je(eKThl, OTHOCATCS K BHeImHeMy Buay. OauH u3
neeKTOB 3TO CEpIIOBUAHOCTh — KPUBU3HA MPO(UIIS B TOPU3OHTAILHOM HarpaBieHue. [IpuuuHoii
MOSIBIICHUST JIaHHOTO JieeKTa MOXKeT sBisiercs peOpoBas KpUBU3HA 3aroTOBKM M €€
Pa3HOTONIIMHHOCTh. [IpoMepuB Hally 3aroToBKy, CTajg0 MOHSTHO, YTO Pa3HOTOJIIWHHOCTH B
MOJIyYeHHOM JieTanu OTCyTCTBYeT. JleeKT ceprnoBHIHOCTH MOSBISETCS U3-32 HEPAaBHOMEPHOCTHU
3a30pa MEXIy MOCIeIHUMHU posiukamMu. Ha naHHOM THIe MalIMHbBI peryjiupoBKa HE OUYEHb MPOCTa,
MO3TOMY OBIIO MPEUIOKEHO BHECTH HM3MEHEHHE B KOHCTpyKUHMIo. B mecto BTynok (dorto 4.)
MIOCTaBUTh MPYKHUHBI, KOTOpble obecredar 0ojiee MPOCTYIO PEryJUpoOBKY 3a30pa M 3aKpyuHBaTh
PeryJupoBOYHbIE BUHTHI AMHAMOMETPUYECKHM KIIIOUOM, 4YTO OOECIEYUT PaBHOMEPHOCTH 3a30pa
Mexkay posmkamu. COOTBETCTBEHHO eciaM He OyJeT mepekoca, TO U MOJKH JAeTanu OyayT
OJIMHAKOBBIE.

@omo 4. Bmynka u pe2yiupo8ouHblil GUHM.

Crnenyromum JeeKToM B 3TOW JA€TanM SBISETCS TO, YTO MPOUCXOAUT M3rMO BJOJb OCH
npoduiupoBanus. Takoil BuJ nedeKTa BBI3BIBACTCS OOJBIIUMH CKUMAIOIUMH  HANPSHKCHUSIMU
BO3HHUKAIOIIMMU OT TNPOPUIMPOBOYHBIX pOJMKOB. Tak Kak B mocienHell nape poJIMKOB
(xamOpPOBOYHBIX) OBUT HETOMYCTHMBIH 3a30p, TO OHU Tpou3Bo MK (opMOBKY. [locie ycTpanenus
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nedeKToB MyTeM OTIaJAKH MAIMHBI MosrydyaeM npoduis (poto 5).

®oto 5. McnipaBiieHHbIH TPO(UIIB.

AJIJIEHOB M.T.
MI'TY um. H.D.baymana
Hayu. pykoBoaurens: k.T.H., 1o11. BEJIOKYPOB O.A.

MOJIEJTUPOBAHUE I'OPSIYEN OFBbEMHOM IITAMIIOBKH KOJJEHYATBIX
BAJIOB C HAIIPABJIEHHOM BOJIOKHUCTOM CTPYKTYPOI.

B pabGore o0ObscHseTcS HEOOXOAMMOCTb HAIMPABICHHOTO BOJOKHHCTOTO  CTPOCHHS
MaKpOCTPYKTYPBI Ul JIeTayel, paboTaIoNMX B YCIOBUSAX TMOBBIIIEHHOTO M3HOCA MOBEPXHOCTH H
BBICOKMX CHJIOBBIX Harpy3ok. Komenuarteni Ban (Puc.l) paccMOTpeH Kak HauOojiee THUIHYHBIN
MPECTaBUTEL ATOTO TUIIA JIETAJICH.

Modesns gemant Modesbs nokobkuy

Puc. 1. Konenuarsiii Ban J[21-1005015A3, uzroraBiauBaemsiii Ha AMO 3UJI.

[IpoBeneH aHanu3 CyHIECTBYIOLIMX METOJOB IOJIYYEHHs KOJIEHUATHIX BaJOB, PACCMOTPEHBI
MPEUMYILECTBA U HEJIOCTATKU PA3JIMYHBIX TEXHOJIOTHYECKUX MPOLIECCOB.

OcHoBHOE BHUMaHHE B pabOTe COCPEOTOUEHO Ha Mpoliecce ropsiueid 00beMHON IITaMITOBKU
na KI'IIII, kak Hanbosee parroHaAIBHOTO METO/Ia TI0 COBOKYITHOCTH XapaKTePUCTHK.

B kaudecTBe 3aroTOBUTENBHBIX OMepaluii MOJPOOHO pacCMOTpEHa BajbIIOBKA.
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Pa3paboTka Mojeneill CyIIeCTBYIOUIMX TEXHOJOTMYECKUX IPOLIECCOB  OCYLIECTBIISIACH C
npumenenneM CAD cucrem: Kommac 3D, SolidWorks, VeraCad.

[IpoBeneHne KOMIBIOTEPHOTO MOJEIUPOBAHUS OOBEMHON IITAMIIOBKM HAa OCHOBE METOAA
KOHEUYHBIX 3JIEMEHTOB C MpuMeHeHuemM mporpamMmbl QForm 5.1 3D.

3agauu.

B paboTte mocTaBieHbI ¥ pEIICHBI CIEAYONIUE 3a1a49u:

1. IIpoBectu aHaNIM3 CYHIECTBYIOUIMX TEXHOJIOTHYECKUX MPOILIECCOB KOJEHYATHIX BaJIOB.

2. OmnpenenuTh BIUSHUE HAINPABIECHHOTO BOJIOKHUCTOTO CTPOEHUSI MAKpOCTPYKTYphI Ha
HW3HOC JICTaJIH.

3. IlpoBectu pacueT TEXHOJOTUUYECKOrO IIpollecca C NPUMEHEHHEM MOJIEIUPOBAHUS
npoiecca mramMnoBku Ha OBM.

4.  CpaBHUTb METOJIbI MTOJTYUYEHUS 3aTOTOBKHU IO/ MOCTIEAYIONIYIO IITAMIIOBKY.

CEKIUA «[TPOMBIIIVIEHHOE U XYJAOKECTBEHHOE JIUTBE»

BAJIEEBA H.A.
MI'TY <cMAMWN»
Hayu. pykoBoaurens: BYPLHEB JI.C.

HUCCJIEJOBAHHUE BO3MOKHOCTHU MTOBTOPHOI'O UCIOJIb30BAHUSI
OTPABOTAHHOM IOBEJIPIPHOFI ®OPMOBOYHOM MACCHI ITOCJIE
T'HIPOCTATUYECKO BHIBUBKMU.

B Hactosmiee BpeMs s TPOM3BOACTBA  XYJOKECTBEHHBIX OTJIMBOK HamOOJbIIee
pacrpocTpaHeHHEe MOIYYHII METO JIUThS 110 BBIIUIABISEMBIM MOJIENISIM B MOHOJIUTHBIE ()OPMBI Ha
OCHOBE THUIICOBOrO CBsi3ytomero. HOBenmupHble W3eNHMs, a TakKe XYJI0KECTBEHHBIC OTJIMBKU
CJIO)KHOM KOH(UTYpaluy, Yalle BCEro IMOJYy4aloT B TOTOBBIC IOBEIHPHBIE (POPMOBOYHBIE MACCHI
(manpumep «Investrite»). CMech MOAXOAUT AT TUThS U3AETUN M3 OpOH3BI, JTJATYHU U CIUIABOB C
Majon mgonel cepebpa. McxomHas (OpMOBOYHAS CMECh COCTOUT W3 XUMHYECKH - YHUCTOTO
Kpuctobanura (OTHEYHNOPHOIO HAIMOJHUTENS), BBICOKOMPOYHOTO THICa (CBSI3YIONIMHA Marepuall,
KOTOPBII 3aTBOPSIETCS] BOAOK), KpeMHE3EéMa, a Takke MOAM(PHUIMPYIONINX BEIIECTB (3aMeIIuTeNeH
— OOpHas KMCIIOTA), PEeryIUPYIOUINX CKOPOCTh 3aTBEp/IeBaHUs THIica. Bce KOMIOHEHTHI SBIISIOTCS
HKOJIOTHUECKU-UYUCTHIMH.

Ha mpousBoacTBe 00ibllioe BHUMaHUE yJensercs mpobiemMam OCBeKeHUs (HOPMOBOYHBIX
cmeceil. [lpomecc ocBexeHUs JOKEH BOCIIONHUTH MOTEPH KOMIIOHEHTOB (DOPMOBOYHOH CMECH,
MaKCHMaJbHO BOCCTAaHOBHUTH €€ MEpPBOHAYAIbHBIE CBOMCTBA M MHHMMM3HPOBATH PACXOJl CBEKHUX
MaTepuasioB il €€ TOCIEAYIOUIeT0 WCIONb30BaHUsI B TEXHOJIOTMYECKOM IIMKIE, BCE OTO
YMEHbBIIIAET SKOHOMHYECKHME 3aTpaThl Ha TMOKYNKY CBEXHX MarepuanoB. OcCBexaronMu
KOMITOHEHTaMU ISl JAHHOTO TUTIa (POPMOBOYHBIX CMECeH OYAyT SIBISATHCS:

- TUIIC BbICOKONPOYHBIN Mapku ' BBC-16

- BOJIa TUCTUJUIMPOBaHHas TeMiiepatypoi 20°C

Ha nepBoM stane paboTsl HEOOXOIMMO OBIJIO OMPEENIUTh COJAEPKaHUS BOJIBI, B FOBEJIUPHOU
(hOpMOBOYHOI Macce TMOCJe TUAPOCTATUYECKOW BBHIOMBKHU. [ 'Mapocraruueckass BbIOMBKAa - 3TO
MpoLecC BRIOMBKH (POPMOMACCHI MOCIE 3aJIMBKH (POPMBI METANIOM M OXJIaXJICHUS B KOHTEHHED ¢
Bosoit temmnepatypoil 30°C. Ilocie gaHHOrO TEXHOJIOTMYECKOTo Mmpoliecca (popMomacca MOXKET
XpaHUTHCS B KOHTEWHEpax ¢ BOJOW oueHb Joiroe Bpems. s ompeneneHus KOIW4ecTBa BOJBI B
0TpabOTaHHOW cMecH, HEOOIIBIIOE KOIMIECTBO (popMomMacchl TpeOyeTcsi BEICYIIUTh B TIPOKATIOUHON
ey J10 MmojHoro e€ ypaanmeHus. J[as 3TOro B MeTayUIMYECKyH0 €MKOCTh OblLla HajuTa CMECh,
IpeBapUTENILHO MPOCESHHAS Yepe3 MEJIKOe CUTO (I OTAEICHUS OT OCTATKOB MeTasuia). JInuiHss
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BOJIa, KOTOpas OKa3ajach Ha MOBEPXHOCTh CMECH yaalsuiack. TakuMm oOpa3oM, HadaJlbHAs Macca
CMecH coctaBuia mp=227 e, Aanblie o0pas3er] CoO CMEChI0 ObLI MOCTaBIEH B ME€Yb, HATPETYIO 1O
t=100°C . B3pemmBaHue 00Opasiia MPOBOJIUIOCH KaXKIbIE Yac O MOMEHTa, KOTJa mMacca CMECH
cTajga MEHSIThCA He3HauuTenbHO. OKOHYATEIbHOE B3BEUIMBAHUE IT0Ka3alio, uto ml=143,6 . Umes
HAaYaJIbHYI0 M KOHEYHYIO MacCy CMeCH OBLJIO ONpeNesieHO COJep)KaHue BOJbI B %, KOTOpOE
cocTtaBuiio 35%.

225

200
=
=
9 175
g == Macca,r
3
=)
g 120 MonnHoMKHanbHaaA

(Macca,r)
125
100
0 5 10 15 20
EPe&MM EblAepMHKU B Neun npu 100C, u

Puc. 1 — 3menenue Maccel cMecu oOpasiia B 3aBUCUMOCTH OT BpEMEHU BBIAEPKKU B rieuu rnpu 100
’C.

Jnst uccienoBaHusi BO3MOXKHOCTH HCIOJB30BaHUS BTOPUYHOM CMECH B THPOU3BOJCTBE
HEOOXOJUMO 3HaTh, KaKMMH [apaMeTpaMd M CBONCTBaMHU (2 UMEHHO >XHMJIKOTEKYy4eCThIO U
BPEMECHEM CXBaThIBaHHs) 00JajaeT MCXoaHas (POPMOBOYHAS CMECh. 3HAHHE pabOYero BpEeMEHU
(hopMomacchl SBISETCS KPUTUYHBIM JUIsi OOECHEYEHUs CHHXPOHU3AIMU JTArloOB CMEIIWBAHUSA,
BaKyyMHUpOBaHUS W 3anuBku. Eciam jgenath cMmech 0Oosee KUIKOM (100aBISATH OOJBINE BOJIBI),
pabouee BpeMs pabOThI CO CMECBIO OYyJIeT YBEIUYUBATHCS, HO TBEPAOCTH MPU STOM YMEHBIIUTCS.
Takum o00pazoMm,  OOJBIIMHCTBO IOBEIHPHBIX (OPMOMACC TECTHPYIOT MPH COOTHOIICHHUU
Boga/mopomiok 4/10. B tecrax mcmonb3oBasiack auctuiuupoBaHHas Boja t=20°C . CMemuBaHue
(hopMoMacchl OOBIYHO BBITIOJHSACTCS C UCMOJIB30BAHNEM MEXaHW4Yeckoro Mukcepa. B 100 mur Bojs
ob110 fo6aBieHo 250 r moporika cMecu. Bpemsi cMenBaHus COCTaBUIIO 2 MUHYTY.

Juis  xopomrero 3amoiHEHUS (GOPMBI M BOCIPOW3BENCHHS KOH(PHUTYpAIMH OTIMBKHU
(hopMoBOUHas cMech JOJKHA 00Ja/1aTh BBICOKOM KUAKOTEKy4YecThio. OrpenencHrue HOpMaIbHON
TYCTOTBI THIICOBOTO TecTa Impoucxoamio B Jadopatopun «MuTJIID» na Buckozumerpe Cytrapna,
KOTOPBIN COCTOUT U3 HHJIMHAPA BICOTOW=100 MM U ¢ BHyTpeHHUM AuaMeTpoM=50 MM.

0)
Puc. 2 — a) Buckosumerp CyTtrapaa; 6) mpobda ¢hopmMomacchl.
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OnpITHEIM NyTEM kuaKOTEKydecTh 1o Cyrrapay coctaBwia 190 mm. Bpems cxBaTbiBaHus
poObI CMeCH ONpeAessuIoch 10 TecTy Buka.

Tect Buka — ocymiectBusiercs urioid Becom 300 rpaMmmoB u nuametpom 1 mm (uria Buka).
Bpewmst cxBaTbiBaHuS (3aCThIBaHUS) OIpeesAeTcs, Korjaa uria 6osnee He yriayOnsercs B oOpasel
(dopMoMacchl CTaHIAPTHOTO pa3Mepa.

Puc. 3 - eCT Buxka.

Mpaduk cxBaTbiBaHUSA UCXOAHOW CMecH
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BPEMH cXBarTbliBaHuUA, MMH

Puc. 4 — Bpems cxBaTbIBaHMs MICXOJHOM cMecH 1O TecTy Buka.

Jliisi HaXOKACHUSI ONITUMAIILHOTO COOTHOIICHUSI 0TPa0OTaHHONW MacChl M THIICa HEOOXOJAUMO
IPOBECTU HCCIIEJIOBAHUS Ha cMecsx-oOpasiax, B KoTopbie nobasisercs 5%, 10%, 15% u 20%
rurica. B urore pe3ynbTaThl ONMBITOB CPABHUBAIOTCS C PE3yJIbTaTaMHU, KOTOPBIE MOKa3aJia HCXOIHAS
cmech. [locne 3Toro BeIOMpaeTcss cMech, pe3yiabTaThl OMBITOB KOTOPOW Hanbosee MpuOIMKEHHBI K
MCXOJTHOM, MOCJIE Yero B OCBEKEHHYIO CMECh 3aIMBatoTCs 00pasibl. [To 00pasnam MOKHO CyIUTh O
YUCTOTE TOBEPXHOCTH OTJIMBOK M UYETKOCTH BOCIPOMU3BEACHUS pHUCYHKa. Mcxoas u3 3Toro,
JIeNIaeTCsl BBIBOJ, KaKOe KOJIMYECTBO OCBEKAIONIETO KOMIIOHEHTA - THIICA B JAaJbHEHUIIEM MOYKHO
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3aBMCUMOCTb BpemMmeHU CXBaTbiBaHUA
cMmecHU OT Kosim4yectea ocBeXXawux

& 5% runca

B 15%runca

10% runca

> 20% runca

Fny6MHa NPOHMKHOBEHUA MIAbl, MM

|
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Bpems cxeaTbiBaHWA, MUH

runca)

{- 20% runca+pacTsop .cC.

6o —MonuHomuanbHas (5%

Puc. 5 — Pe3ynbpTaThl CXBaThHIBAHUS OMBITHBIX 00Pa3IOB CMECEH.

Tabauua 1.
Con.ocs. CocraB miisa cmecu-obpasna | Pesynbrar tecta | JKUAKoTeKydecTb Mo
KOMIIOHEHTa, %o (oTp.cMecbtrunct+Boaa),rp. | Buka, Mus. CyTtTapay, Mm.
Ucxomgnas cMmech 250+100 12 190
5% 300+15+12,6 50 180
10% 300+30+13,2 28 150
15% 300+45+13,8 36 166
20% 300+60+14.,4 24 159
20% * 300+60+(14,4+55) 20 170

*COJIEPKUT BOJIHBIN PACTBOP C KUJKUM CTEKIIOM.

[Tocne Bcex NMpOBENEHHBIX ONBITOB XOPOIIME pe3yJbTaThl Mokaszaia cMmech ¢ 20% rurmca ¢
nobaBneHneM 15 rp. BOJbI, B KOTOPYIO OBLIO JO0OABICHO KUIKOE CTEKIIO JIJIsl YCKOPEHHUS BPEMEHH

CXBAaTbIBAHMUS.

s

BBISIBJICHUA

BO3MOXXHOCTH

MIOBTOPHOT'O

HCITIOJIBb30BaHUA

FOBEIIMPHOU

(hOpMOBOUHOM Macchl OBLTU W3TOTOBJICHBI OMBITHBIE OOpa3llbl OTIMBOK M3 CIUIaBa Mapku bpA7

(puc. 6).
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Puc. 6 — I'otoBbie 00Opa3iibl u3 crmaBa bpA7 u3 oTpaboTaHHO#M 0CBEXKEHHON (DOPMOBOYHON MACCHI.

B xoze OmBITOB AKCHEPUMEHTATIBHBIM IyTEM OBUIO OMPEENIEHO ONTUMAILHOE KOJINYECTBO
OCBEXKAIOIINX KOMIOHEHTOB (THUIIC BBICOKOTPOUHbIH Mapku ['[BBC-16 u Boja nucTuiupoBaHHas
temnieparypoir  20°C) nans  roBenupHod (oOpMOBOYHOM cmecu Mapku «Investrite» mocre
rUAPOBBIONBKH. BbuM mocTpoeHbl rpaduku mpod GopmMoMacchl Ha CKOPOCTH 3aTBEPIEBaHUS IO
tecty Buka m kmkorekydectn mo CyTTapAy C pasiIUYHBIM COJIEPYKAHHEM THIICA, TOCIE Yero
pe3yJIbTaThl CPaBHUBAIKNCH C PE3yJIbTaTaMHU, KOTOPbIE TOKa3ana ucxonHas ¢dopmomacca. bouim
W3TOTOBJICHBI BOCKOBBIE MOJICNM OOpasloB sl TMOCTenyromeid WX (OPMOBKH M 3alHBKH B
MPUTOTOBJICHHYIO OCBEKEHHYI0 CMECh, KOTOpas IIOKaszajla BO3MOXXHOCTh HCIOJIb30BaHUS
IOBEJTMPHOHN (h)OPMOBOYHOM MacCCHI.

CADAPOBA C.3.
MI'TY «cMAMIN»
Hayu. pykoBoautens: ct. mpenonasatenis HYTPUXHWH B.D.

IMPUMEHEHUE ®OCPATHBIX CBA3YIOIUX JJIA XYJOXKXECTBEHHOI'O JINThA

[Tonmyuyenne MUTEHHBIX (HOPM U XYyIO0KECTBEHHOTO JIUTHS BO3MOXKHO C HCIIOJIb30BaHUEM
00JIBIIOr0 KOJIMYECTBA CBA3YIOIIUX, TAKMX KakK:

e ['umc

e KpemHe301b

® DTHJICUIINKAT U KHUIKOEC CTCKIIO...

Ho Bce onm 1100 sKomornveckn HeOe30macHbl, Ne(UIUTHBI, WK TPYJOSMKH B IIPUMEHEHUHN
1100 TpeOyloT HCHOJIb30BAHUS CHELMATbHO O0OPYZOBaHMUS. A TOSBICHHE OTHEYNOPHBIX H
HKOJIOTHUECKH Oe30macHbIX CBs3yomux, Takux kak (ocdarsi(ADC,AXDC,ABDC)no3Bonuio
HPENOI0KUTh BO3MOXKHOCTb UX UCIOIb30BAHUS IS JIUThSI 110 BBIIUIABISIEMBIM MOJIEISIM.

Knaccuyeckasi TEXHOJIOTHS STUIICHIMKATHRIX 000J04YeK TpeOyeT MpUMEHEHHs OPTaHuIeCKUX
pacTBOpuTeNeH(alleTOHOB, CHMPTOB M T.JA.), KOTOpble  SABISIOTCS  SKOJIOTMYECKU- U
MOXKapOOTIAaCHBIMK, a TIPUMEHEHHE MHHEPAJIbHBIX CBS3YIOIIMX, PACTBOPUTEIEM B KOTOPBIX
aBisieTcs Boaa( GpocdaTos, JKUAKOTO CTEKIIA), 6E30MIaCHO M SKOJIOTHYECKU OE3BPEIHO.

Paccmotpum anmromoxpombocdatayto cBs3ky(AXDC).

Jlns Havyana 1aguMm onpeaenaeHue GochaTHOM CBSI3KU.

docdaTHble CBSI3KU- 3TO pacTBOpBl (pochaToB( OOBIYHO KHCIBIX),[OTyYaeMble WM
HelTpanu3anueil KHUCIOThI( OKCHJAaMM W THUIPOKCUAAMH), WIH PACTBOPEHHEM PEAKTUBHBIX
docthaTroB B Bome. B coctaB cBs3yromero MOKET OBITh BBEICH HHEPTHBIM WM AKTUBHBIN
HAMOJIHUTENb C TOMOLIbI0 KOTOPOrO DEryJIMpYyIOT OTBEpAEBaHUE, aAre3ui0 U CBOHCTBA(
ANIEKTpO(U3NYECKHe, TeIIoQU3NIeCKne, MEXaHWYeCKHe W JIp.)OTBEpAEBIIEro KommosuTa. U3
HAIOJIHUTEIIS ¥ CBSI3YIOLIEH KOMIO3ULIMU MOXKHO MOJIyYUTh MaTE€PUaIbl MU U3JENHS.
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Jns nmomyuyeHus: amromMoxpoMpocdaTHONW CBSI3KH HMCHOJIB3YIOT B3auMojeiicTBue ¢docdaTa
amoMuHus ¢ pocdarom xpoma.

CBsi3k1 MOTYT UMETh cBoicTBa Xx=/=1,13+2,26(-cmeck ¢ ). Onu obnamaroT ot 1 10 3, Xoporio
KJesT u fatoT wieHkn. AXDC nMeeT O0JbIIoN CPoK )KUBYyUeCcTH- ToMoreHHa 6oiiee 200 cyToK.

Amomoxpompocdarel  nerunparupyroress B uHTepBaie 110-350°C.IIpu  oTBepmeBanuu
obpasyrorcst amopdubie TpoaykThl. [locie neruaparanuy MPOUCXOAUT HEKOTOPOE YIOPSI0YCHUE
CTPYKTYpbI MPOAYKTOB, OJHAKO JAOCTATOYHO MHTEHCUBHAS KpUCTAJIM3anus HaunHaercs mpu 900-
1100°C.

[Tocne otBepxkaeHust cBsizka octaercs amopduoit g0 300°C, yTO COXpaHSET XOPOIIYIO
aarezuto. CBsizka cTaOuiabHa BO BPEMEHH, TEPMOCTOWKA M IO3BOJSET HCIOIb30BaTh Pa3InUYHbIC
HanonHuTenu. ['nmaBHbIM mpeumymectBoMm AXDC  sgBusercs Oosiee HU3Kas TeMIeparypa
TepMooOpadboTku(mo cpaBHeHnto ¢ ADC)obecnieunBaromas Bo10cTOMKOCTh( nHora okosno 100°C).

KrneeBble KOMIO3WIIMU C HAMOJHUTENSMU CIHOCOOHBI OTBEPXKIAThCS IPH HOPMAIBHOM
temnepatype. OIHAKO KIEeBOH IMIOB WM MOKPHITHE HE O0NANar0T JUIMTEIBHON BOJOCTOWKOCTBIO.
st obecnieuenus BogoctoikocT Tpedyetcs nporpes ao 170°C.(1)

[locne mzyuenus cpoiictB AXDPC MOXHO clenarb BbIBOJ O TOM, YTO €€ TPaJAMIIMOHHOE
UCIIONIb30BAaHUE TIPU CYIIKE u3Jenus Ha 3Tod cBsizke nmpu 170C He MO3BONISAIIO MPUMEHSTH €e
HANPSMYIO IIPH JIUTHE TI0 BBITUIABISIEMBIM MOJIEIISIM.

[TonbiTKa MOMYYUTH OOOJNOUKY-TUTEHHYIO (DOPMY HAMOJHEHHYIO JAMOKCUIOM KPEeMHHUSI(
MOPOLIKOM TTBUIEBUIHOTO KBapIia) HE YBEHYANACh YCIEXOM, T.K. Ja)Ke BBICYIIEHHAss MHOTOCIIOMHAS
000JI0uKa HE BBIJCPKMBAET PA3MBIBAIOIIETO BO3JEHCTBUS MOJAEIBLHOTO COCTaBa U3 KOTOPOTO
c/ieJlaHa BhIILIaBIIsIeMasi MOJEIb.

OOcbinika OTHEYNMOPHBIMU OKcHJaMu, oTBepkaatommmu (ocdatelr (MgO)He mno3Bossiia
MOJIYYUTh TENTYI0 000JI0UKY- OHa pacTpeckanach. (Puc.1)

Puc. 1 o

A BBeJcHHE OTBEPIUTENIS B CYCIEH3MIO BbI3BIBACT OypHOE ra3oBblIeneHue(o0pasyercs
MIEHOMAcca), BCJICJICTBUU YEr0 IMOBEPXHOCTh JIMTEHHOW (DOpMBI TpelcTaBisieT w3 ceds cloi ¢
IapOBUAHBIMU Ta30BbIMU My3bIpsimMu.(Puc.2)
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Puc.2

OTnenbHO KUAKOCTEKOIbHAS CYCIICH3HSI HE MTO3BOJISIET MOJIyYNTh KAYeCTBEHHYIO 000JI0UKY, B
BUIY 1eOpMUPOBAHUS 000IOUYKH MPH BIMIABJICHUH MOAEIHLHOTO COCTaBa.

Jnst oTBepKIeHHs] KUCHBIX (DocdaTHBIX CBA30K OMPOOOBAHO HAHECEHHWE CYCIEH3WH Ha
MOJIETIbHBIA OJIOK METOJOM OKYHAHUS: MEpBBIA cloil Kucioi (ochaTHOW CBSI3KU ,BTOPOH CIIOU
nienounoi( 10) Ha xunkoMm crekiie. OqHako, Kak ¢pocdaTHoe Tak M KHUIKOCTEKOIBHOE CBS3YOIINE
SBIIIOTCS BOJOPACTBOPHUMBIMU M OHM IUIOXO CMAuMBaIOT MOJIEIbHBIA COCTaB MPU OKYHAHUU B
CYCIIEH3HIO.

Jna ynyuimienus cmauuBaHusi Obin goGaBieH IIAB B Buge 50% MBUIBHOTO pacTBopa B
kommyectBe 2%. Kpome TOro, pexoMeHayeM Bech MOJACTBHBIA OJIOK  MPOMBITH MBUIBHBIM
pacTBOpPOM Iepe/l OKyHaHHE B BOAHYIO cycrneHs3uto. llocie HaHeceHus: MPUMEHEHO CTaHIapTHOE
MOCHIMTAaHUE KAXKIOTO CIOS CYCIEH3WH KBAapIEBBIM TECKOM (KaK 3TO TPHUHITO B KIACCHUYECKOU
TEXHOJOTHH TOJIy4eHHUsSI MHOTOCIOMHBIX OOOJIOUKOBBIX JHUTEUHBIX (OPM HA ATHICHUIMKATHOM H
KPEMHE30JIbHOM CBs3yIoLX).CocTaBbl Ci10€B yKa3aHbl B Tabnuue 1.

Tabmuna 1
Cycnensust Ha ocHoBe AXDC CycrieH3ust Ha OCHOBE JKUJIKOTO
CTEKJIa
CocraB KomuuectBo,% CocraB KnnaectBo,%
AXDC 22 Kunkoe 22
CTEKJIO
H,O 10 H,0 10
50% 2 50% 2
MBUIBHBIN P-P MBUIBHBIN P-P
ITsuteBUAHBIN 66 [IbeBuAHBIN 66
KBapIl KBapIl

OOchITIKa 3ePHUCTHIM HAMIOIHUTENIEM KaXJIOTO CIIOSI CYCIIEH3HH CIIOCOOCTBYET CTAOMIN3AIUN
[EJTOCTHOCTH( OTCYTCTBHE TPEUIUH TPU CYIIKE) KaXJJOro CJIOS TIOKPBITHS H CIIOCOOCTBYET
B3aMMHOMY CBSI3BIBAHHMIO CJIOEB CYCIICH3MHM MEXIy COOOH 3a CUeT YBEIUYEHHUS IOBEPXHOCTU
KOHTAaKTa JIBYX CJIOGB HAaHOCHMOH cycneH3un. [locienoBarenpbHOE HAHECEHHE KHCIOTO H
IEJIOYHOTO CBS3YIONIMX MPHUBEJIO K B3aMMHOMY OTBEP)KICHHIO Ka)X/IOTO U3 CJIOEB M 00ECIICUYHIIO
[IEJIOCTHOCTh JIMIIEBOTO CJIOS OOOJIOUKH, KOTOPBIH sBIsieTcss (POpMOOOpaA3yIOMIUM 3IEMEHTOM
JUTEHHON (HOPMBL.
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Jlnsa oOecrieueHuss yCTOMYMBOTO K BBIIJIABICHHIO MOJEIBHOTO cOcTaBa( BOCKAa) CJOA
000JIOYKM  HEOOXOIMMO  TOCIICAOBAaTeNIbHOE  HAHECEHHWEe  HE  MEHee  JIByX  THap
B3aUMOOTBEPKJAOIINXCS CJIOEB C IMPOMEKYTOUHOM CyHIKOM Kaxaod mapel cioeB npu 2001C B
TEUCHHH 2 YacoB JIIsi HA0Opa KOHCTPYKTUBHOM MPOYHOCTH MEPBBIX JIBYX CIIOEB 000JIOUYKH.

B pesynbTare skcnepuMeHTa ObLIO BBISIBICHO, YTO 00a CBSI3YIOUIMX MOTYT OBITH JUIIEBBIMU
CJIOSIMH, HO Ha CETOJHSIIHWHA JIHb B HAIIUX YCJIOBUAX (ocdaTHas CBs3Ka JIydile CMAdUBACT
MOJIEbHBIA OJIOK.

[Momyuens! mpoGHBIE 00pasbl u3 6ponssl BPOLIC 555 (Puc.3).

Pﬁc 3

[ITepox0oBaTOCTh OTJIIMBOK MPAKTHYECKU COOTBETCTBYET IIEPOXOBATOCTU JIUThS IOJIYy4aeMOI0
Ha OTWICWIMKATHOM CBs3ylolleM. [cnonb3oBaHue STOM  TEXHOJOTMHU I IOJYyYEHUs
XYJI0’KECTBEHHBIX OTJIMBOK I103BOJIMJIO TOJYYHUTh BBICOKOKAYECTBEHHBIM OTIIEYATOK CII0KHOTO
XYJI0’K€CTBEHHOTO penbeda.

B kauecTBe ONMOPHOTO HAIMOJIHUTENA BO3MOXKHO HcmnoJjib3oBaHue XTC Ha KUIKOM CTEKIIE,
rurice, GocdaTtHOi CBs3Ke, OTBEP)KAAEMOM IuIaBJIeHHBIM MgO ¢ HamoJHHUTEISIMU KBapLEBHIM U
MEPIUTOBBIM MMECKAMMU.

JIO'MHOBA M.B.
MI'TY <MAMIN»
Hayu. pykoBoauTens: K.1.H., mpodeccop, MAJIAPOB A.HU.

PA3PABOTKA KOHCTPYKIIMU CYBEHUPHOI'O KOJIOKOJIA B 3D C IOMOIIIBIO
YACTOTHOI'O AHAJIM3A C 3BAJAHHBIM AKYCTHYECKHUM 3BYKOPAI10OM
METOAOM KOHEYHO-2JIEMEHTHOI'O MOJAEJINPOBAHMUAL.

1. PazpaboTka npouiisi K0J10K0JIa ¢ TAPMOHUYECKUM 3BYKOPS/I0M
Jlns 3amaHHONM Macchl KOJIOKOJIA, MyTeM MacluTabupoBaHHs ObLI MOCTPOEH KIIACCUYECKUI
poMIIb KOJIOKOJIA C TAPMOHUYECKUM 3BYKOpsiioM (puc.1).
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%3

Puc. 1 — Kitaccuueckuit npouis Kojgokosia

B cBs3u ¢ OCO6eHHOCT$IMI/I TEXHOJIOTUU JIUTHhA B KOKHWJIb 61)1)10 HeO6XO}II/IMO NU3MCHUTH €TI0
reoMeTpuio (puc.2).

]

/ |

Puc. 2 — U3menenHbIi npoduiib KOJIOKOIA

ITocne m3MeHeHuss npoduiis KOJOKOJA C YYETOM TEXHOJOTMUECKUX OCOOEHHOCTEH JMThs B
KOKWJIb, ocTpori 3D Mozens (puc 4). [IpoBenu NOBTOPHO YaCTOTHBIN aHAIM3 TPEX XapaKTEPHbIX
30H KOJIOKOJIa, [0 pe3yJibTaTaM KOTOPbIX OH HE YJOBJIETBOPWII KPUTEPHUSIM PABHOMEPHOIO
TEMIIEPUPOBAHHOI'O MY3bIKAJIBLHOI'O CTPOSI.

bbuto ycraHOBIEHO uTO, Hambosnee OJIM3KUM TapMOHHYECKMM 3BYKOPSAOM K JaHHOMY
poduito Kosokona sABistoTca HOTHI JIa 3 okT. Pe 4 oxT. JIs 4 okT. (puc. 3).
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120

Puc. 3 — IIpoduinp konokona Puc. 4 — 3D mopenb KoJloKona

Metoznom moa6opa yaanoch NOAKOPPEKTUPOBATh NPOPMIIb TaK, YTO YACTOTHI 3BYKOpsiia Ha
KOMITBIOTEPHON MOJIEJIN OTJIMYAIOTCA OT 3aJaHHOTO T'apMOHHYECKOTO 3BYKOpsia Ha HEOOJIBIIYIO
BEIMYHHY (TabII. 5).

Tabmnuma 5

I"'apmoHHMUYECKUl 3BYKOPS
HoTa ns PE ns
GOMUHAILY 1661 2217 3322

yacTorTa, 'y

NorpewHocTb, % 0,4 0,7 32

[TomGop OCymIeCTBISIICS METOJIOM TTOCIIEAOBATEIFHOTO MEPEIBMKCHUSI KOOPAUHAT TPOQHIIS
KOJIOKOJIa, B 30HaX OTBEYAIOLIUX 3a €ro HacTpoiKy. IIpum mepenaBmkeHMM KOOpAMHAT AAaKEe Ha
HEOOJIBIIYI0 BEJIMYMHY BCE YACTOTHl MEHSUIMCH. V3MeHeHus 3amuchiBamy B TaOnmiy. Ilomyums
pe3yJIbTaThl y>ke NoJpoOHEee MOXKHO CKa3aTh, KaK BIMAET U3MEHEHUE CTPOCHMS KOJIOKOJIA Ha 3BYK.

2. U3roroBjieHHE KONTUPOB

ITo oTkoppekTupoBanHON 3D Mozaenu ObUIM BBINOJIHEHBI KOIMPHI ISl TOKAPHOM 00paboTKu
pabounx MoJocTell CTEPIKHEBOTO SIUKA U KOKHIIS (pHC. 6).

Puc. 6 — Konupsl
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JIns  KperuleHWss ~ KONMpa  CKOHCTPYHMPOBAaH W HW3TOTOBJIEH  KPOHIUTEHH  (pucC.
7),CMOHTHPOBAHHBIN Ha CTAHMHE TOKAPHO-BUHTOPE3HOT'O CTaHKa (puc.f).

601
Cle
o

700 e 558

LA
+1 X

Puc. 7 — Kponiureitn

.

1 Konup
2 Pezey

3. Tpaxsynoyxoful nompa
4 Jozomoben cmepxHebozg Rwoko

Puc.8 — TokapHO-BUHTOPE3HBIN CTAHOK

Ha xponmreiitn ycranaBnuBaroT konup (1) (puc. 6), B TOYHOCTH MOBTOPSIOMIMNA TPOPHUIH
BHYTpPEHHEH MMOBEPXHOCTU KoJiokoJia. B marpoH (3) craHka 3akperisieTcs: JuTasi 3aroToBKa MOJIEIH
cTepkHeBOro smuka win (4). B pesuenepxkarens ycraHaBiauBaeTcsl pesell (2).YcraHaBiuBaem
CTpENKy MWHJIUKaTopa B HyJIeBOE TIIOJOKEHHWE U BKIOYaeM cTaHoK. Perymupys peser,
NOJ/IEP)KMBAEM TIOKA3aHUsl MHAMKATOpA Y HYJIeBOW OTMETKU. Yem MeHblie OyIyT OTKJIOHEHHUS OT
HYJIs, TEM TouHee 00paboTKa.

3. IToacTpoiika K0JI0KO0JIa

I[J'IH YCTpaHCHUA HOI‘pGI.HHOCTGfI 3By4aHHd CBA3aHHBIC C BO3MOXHBIMU OTKIIOHCHUCM
TEXHUYECKOTO Tpoliecca pa3zpadoraHa 0a3a JaHHBIX IMO3BOJISIONIAS HACTPAMBATH KOJIOKOJ ITyTEM
chema TpedyeMoro ciost MeTasia ¢ BHYTPEHHEH MOBEPXHOCTH KOJIOKOJA.

OrpannyeHre 10 OTKJIOHEHHIO 3BYKOpsJAa KOJIOKOJAa- YeTBepTh TOHA.  Hacrtpoiika
MIPOU3BOTUTCS TAKXKE MO OTKOPPEKTUPOBAHHOMY KOITUPY.

ANTOPUTM MOJICTIMPOBAHUS HACTPOMKH TIPOIIeCcca HACTPOMKHY MoKa3aH Ha (puc 9).
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MPOBOAMM HaCTOTHBIH aHaNW3 3ByKa OTAMTOrO KOAOKONa B
nporpamme Sound Forge.

'AHanu3Mpyem OTKNOHEHHA
OT rapMOHW4YECKOro 38yKopRAa.

Mo pa3paboTaHHoil 6a3e AaHHbIX ONPEAENAEM 30HbI AR
MOAENMPOBaHUA ChEMa MeTanNa.

MOZENVPYEM CheM MeTanna B 3 30Hax U NOBTOPHO
NPOBOMM YaCTOTHBIA aHanu3 3ByKa.

Mocne coBnageHWA 3IBYKa W3roTaBNMBaIOTCA KOMWP.

Puc. 9 Anroput™m HaCTpOMKHU KOJIOKOJIA

Takum 00pazoM MO MpoAesaHHON paboTe Mbl HM3FOTOBMJIIM KOJIOKOJA Maccoil 1,5 kr, ¢
3aJJaHHBIM FAPMOHUYECKUM 3BYKOPSIOM, U Beaylied HoToH JIs 3 OKT.

CEKLIUA <MATEPUAJIOBEJIEHUE)

BJIACOBA A.1O.
HUTY «MHUCuC»
Hayu. pykoBoaurens: k.T.H., noueHt IIOT'OKEB 10.C.

CBC KOMITO3ULIMOHHBIX MUIIEHEN-KATO/I0OB B CUCTEME Cr-Al-Si-B JIJISI
HUOHHO-IVIASMEHHOI'O OCAKJIEHUSI MHOI'O®YHKIIMOHAJBHBIX
NMOKPBITUI

B npoMBIIIIEHHOCTH CYILIECTBYET HECKOIBKO TPYNN M3JAEIMM U HMHCTPYMEHTA, KOTOPBIE
MOJIBEPratoTcsi OAHOBPEMEHHOMY BO3/IEHCTBHIO MOBBIIIEHHBIX TEMIIEPATyp, arpeCCUBHBIX Cpel U
pa3IMYHBIM BHJIAM M3HOCA. DTO, MPEXKJAE BCEro, PeXYyIUIUid UHCTPYMEHT, JI€Talli aBUALIMOHHBIX
JBUTraTesied, Ta30BbIX TYpOMH M KOMIpPECCOpOB. B yClOBUSX HWHTEHCHUBHOIO H3HOCA
UCIIOJIb30BAaHUE  KOPPO3MOHHOCTOMKHMX  CIUIABOB ~ MAJIONEPCIEKTUBHO  M3-32  IIOCTOSIHHOI'O
paspylleHUs] 3alUTHBIX MOBEPXHOCTHBIX CJIOEB Majod TBepAOCTH. B Takux ycnoBusx, Koraa
KPUTHUYECKHI H3HOC H3MEpsieTcss MUKPOHAMH, E€IMHCTBEHHBIM CIOCOO 3aIlMThl MOBEPXHOCTH
COCTOMT B HAHECEHHWU MHOTO(QYHKIMOHAJIbHBIX MOKPHITHH, COYETAIOIIUX B ceOe OAHOBPEMEHHO
BBICOKYIO TBEPJOCTh, )Kap0o- U KOPPO3HOHHYIO CTOMKOCTB. J[i1s1 oGecreyeHns BHICOKOTO KOMIUIEKCa
CITY’)KE€OHBIX (XUMUUYECKHX, MEXaHUYECKUX M TPUOOJIOTHUYECKUX) CBOMCTB BeChMa MEPCIEKTHBHBIM
SBIIICTCS. MCIIOJIb30BAHHE MHOTOKOMITIOHEHTHBIX TIOKPBITHII Ha OCHOBE KapOWaoB, OOpUIOB,
HUTPUJIOB, CHJIMIMJIOB TEPEXOJHBIX METauIoB M HHTepMeTauinaoB. OnHuM u3 Haubosee
MEPCIIEKTUBHBIX METOJOB MOJYYCHHS TAaKHX MOKPBITUI SBISIETCS MarHETPOHHOE paclbUICHHE
KOMITO3UIIMOHHBIX MUIIEHEH-KaTO0B, COAEPKAILUX B CBOEM COCTABE BCE HEOOXOAUMBIE 3JIEMEHTHI
B 33JIaHHOM COOTHOILIEHUHU.

enpto maHHONM pabOTHI SIBISUIOCH M3YyYEHHE TMPOIECcCa TOPEHHsI PEAKIMOHHBIX CMeceil B
cucteme Cr-Al-Si-B, a uMeHHO, HMcceoBaHUE BIMSHUSA HadanbHOUW Temmeparypbl CBC mporecca
M COCTaBa MCXOJHBIX PEaKIUOHHBIX CMecell Ha MaKpOKHMHETHUYECKHE IapamMeTphl Ipoliecca
TOPEHUs; CHHTE3 KOMITAKTHBIX 00Pa3lloB KepaMUUYECKUX MAaTEpUaIOB Ha OCHOBE OOpuaa, CHIIMLIUAA
U aJTIOMUHHUJIa XpoMa; UcCleoBaHHe UX ()a30BOTO COCTaBa, CTPYKTYpbI, PU3NKO-MEXaHUUECKUX
CBOMCTB U KapOCTOMKOCTH.

DKCHepUMEHTAJIbHbIE COCTaBbl PEAKIIMOHHBIX CMECEl pPacCUUTHIBAINCH B IPEANOJIOKEHUU
MOJIHOTO XMMHYECKOTO MPEBpAICHUS] UCXOAHBIX PEareHTOB Ha 00pa3oBaHWE MPOJIYKTOB CHHTE3a,
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coaepxanmux CrsSiz, CrB; u CrsAly B xommuectBe 50 %, 10-35 % u 15-40 %, COOTBETCTBEHHO.
[IpoBeneHHBIE TEPMOAMHAMUYECKUE PACUEThl MOKa3aiM, YTO CHIDKeHHE KoHIeHTpanuu CrB; B
COCTaBe NPOAYKTOB CHHTE3a MPHUBOJUT K CHIDKCHUIO aanabaTH4eCcKOW TemIepaTypbl TOpEHHUs
(Traﬂ), YTO MOJTBEPKAACTCSA JAHHBIMU SKCIEPUMEHTAIBHBIX UCCIEIOBAHUIN C TOW JIUIIb PA3HULICH,
uyto 3HaueHus T, HECKOJBKO BBINIE peanbHON Temneparypsl ropenus (T.). VYBenuuenue
HavanbHOM TemnepaTypsl CBC mporecca mpuBOAMT K yBenuueHUIo Ty, Tpu 3TOM HaOI0aeTcs
JUHENHas 3aBUCUMOCTh. [l KaXaoro u3 HCCIEIyeMbIX COCTaBOB pPACCUMTAHbl 3HAUYCHUS
s}dexTrBHON dHepruM akTuBauuH E,p¢. YCTaHOBIEHO, YTO yBenudeHue napamerpa X c¢ 15 mo
40 % crnocoOCTByeT CHMKEHUIO 3HaueHHUH E,pg ¢ 290 1o 110 k/Ix/Momb, 4TO MOXKET OBITH CBSI3aHO
C U3MEHEHUEM JIMMUTHUPYIOIIEW craguu mporecca ropeHus. KommakTHbie — 00pasisl
KOMIIO3UIIMOHHBIX ~ MaTepuajoB  ObUIM  TOJy4YeHbl MO  TexHojoruu cunoBoro CBC-
KOMIIAaKTUPOBAHHUS. Y CTAHOBIICHO, YTO ()a30BbIi COCTAB MPOAYKTOB CHHTE3a HECKOJIBKO OTIUYACTCS
oT pacueTHoro u BkirovaeT B ceds ¢aszel CrB, CrsSis u CrsAly;. Ilpu 3TOM B coctaBe oOpasna ¢
HauOOJIBIIIUM COJIEpP)KaHMEM Oopuaa XpomMa OCHOBY TaKKe COCTABIISIET CIIOKHOE TpPOHHOE
coenunenue (Cr,Al)Si,. IlpoBeaeHHble CTPYKTYpHBIE HUCCIENOBAHUS MMOKa3alld, YTO YBEIUYECHUE
napamerpa X MPUBOJUT K CYIMIECTBEHHOMY MOIU(DHUIINPOBAHNIO OOPUIHBIX 3EPECH.

B pabore mpoBeneHBI KOMIUIEKCHBIE HCCIIEIOBaHUS (U3MKO-MEXaHHUYECKUX CBOWCTB U
)kapoctorikoctu moydeHHbIX CBC-matepuanoB. [lokazaHo, 4TO ¢ yBEIMYEHHEM COJEP KAHUS
OOpHIIHOM COCTaBIAIONIEH B KOMIIAKTHBIX MPOAYKTaX CHHTE3a YBEIWYUBACTCS CKOPOCTh
pacmpocTpaHeHus 3Byka B 00beMe 00paslioB, a 3HAUYECHUSI TBEPIAOCTU MPAKTUYECKU OJIMHAKOBBI U
n3MeHsroTes B quamnasone 9,1-10,6 I'Tla.

Kpome Toro, mosiydeHHBIE KOMIIO3UIIMOHHBIE MAaTEpHAbl O0JIAAIOT TPEBOCXOIHOU
CTOMKOCTBIO K BBICOKOTEMIIEPATYpHOMY OKHcIeHuto ipu T = 1000 °C. X cKOpOCTh OKUCIEHHS HE
MpeBbIIaeT 3HadeHus: 5,1 X 107 F/(MZ'C) nocyie 30 yacoB ucCHBITaHW. Pe3ynabTaThl HCHBITAHUIMA
KOMIO3UIIMOHHBIX KEPAMHYECKUX MaTEpPUaIOB Ha >KapOCTOMKOCTh IMPEJICTABICHBI HA pUCYHKE | B
BUJIE TpaduKa 3aBUCUMOCTH H3MEHEHHSI MacChl 00pa3IloB OT MPOIOJKUTEILHOCTH YKCIIEPHUMEHTA.

d *
Am/S, t/m>
ST X =40 %
T 0
3T X =30%
2 I
1
X=15%
0 [l 'l 'l [l '
0 5 10 15 20 25 30
t, yac

Pucynok 1 — 3aBUcHMOCTh U3MEHEHUS MacChl SKCIIEPUMEHTAIBHBIX 00PA3II0B OT BPEMEHHU
okucieHus npu tremneparype 1000 °C

Ncxons u3 mpencTaBieHHbIX Ha PUCYHKE 1 3aBUCHMOCTEN, MOXKHO C/I€NaTh MPEAOI0KEHUE O
TOM, YTO TPOLIECC OKHUCIEHHsS KEepaMHUYECKMX MaTepuaoB B HCCIEAyeMOH CHUCTeMe MJIEeT IO
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napadoIMYecKoMy 3aKOHY, T.€. KOTJla pOCT OKCUIHOTO ciosi, coctosmiero uz Al,Os, Cry0s, u SiO,,
Ha TIOBEPXHOCTH O0OpasloB ONpEIeNsieTCs CKOPOCThIO Au(Qy3un KHUCIOpoJa dYepe3 Hero.
Hamnyureil kapocTOHKOCTBIO, T.6. HAUMEHBIICH CKOpPOCTBIO OKucaeHus 1,1x107 F/(MZXC),
obnamaer oOpazern; ¢ mapamMeTpoM 3amuxToBKH X = 15 %, 9T0 OOBICHICTCS HAUOOIBIIUM
comepkanueM B ero coctaBe (a3sl CrB, a Takke HamuuueM OOJBIIOrO KonuyecTBa (asbl
(Cr,Al)Si;, xoTOopble 00JIATAIOT JIOCTATOYHO BBICOKOH CTOMKOCTBIO K BBICOKOTEMIIEPATYPHOMY
OKHUCJIeHHI0. Takke clielyeT OTMETUTh, YTO yAeIbHbIE CKOPOCTH OKHCIEHUS OCTAIbHBIX 00pa3lloB B
HICCIIE/TyeMO CHCTEeMe OYEHb OJIM3KH K JIydIIeMy Pe3ylbTaTy H COCTABISIOT 3,2x107 m 5,1x10°
> r/(M*c). Takum 0Gpa3OM, MOKHO CJIEIaTh BHIBO, YTO MONYUCHHBIE KOMIIO3HIIMOHHBIE MATEPHAIIBI
Ha OCHOBE Oopuja, CUIMIKIA U ATIOMUHUAA Xpoma O00JIaJaloT MPEBOCXOMAHOW CTOMKOCTBIO K
BBICOKOTEMIIEPATYPHOMY OKHCIICHHUIO.

TUIIEHKO I'.B.
HUTY «MUCuC»
Hayu. pyxoBoaurens: k.T.H. KUPIOXAHIEB-KOPHEEB ®.B.

CTPYKTYPA U CBOMCTBA MMOKPBHITUH Cr-Al-Si-B-N IIOJTYYEHHBIX ITYTEM
MATHETPOHHOI'O PACHBLJIEHUS CBC-MUIINEHEM C PASHBIM
COOTHOUWEHUEM Al/B

HaneceHne MHOTOKOMIIOHEHTHBIX TOKPBITUM Ha OCHOBE OOPOHUTPUAOB IEPEXOHBIX
METAJIJIOB, SIBJIIETCS MEPCIEKTHUBHBIM METOJIOM YJIYYIIEHHS OKCIUIyaTallHOHHBIX CBOWCTB
MaTepHaioB, IPUMEHSAEMBIX B JIETAIsIX aBTOMOOUIIBHBIX U aBUALMOHHBIX ABHUrateneil. boponurpun
XpoMa 00J1aaeT COU€TaHUEeM BBICOKOUM TBEPAOCTU, M3HOCOCTOMKOCTH, TEPMUUYECKONU CTAOUITbHOCTH
U KapocToikocTu. JKapoCTOWKOCTb, TpUOOJIOrMYECKHME M MEXAaHUYECKHUE CBOMCTBA IMOKPBITHHA
MOTYT OBITh yiydiieHsl 1o0aBieHnemM Al u Si, KOTOpbIe IPU HAarpeBe 00pa3yroT IIOTHBIE OKCHIIBI
Ha moBepxHocTu obOpasna. JloGaBienune Si crmocoOCTByeT 0O0pa30BaHWUI0 HAHOKOMIIO3UITMOHHOM
CTPYKTYPBI, KOTOpasi TAaK)Ke MPUBOJUT K YBEIMYCHHIO KApOCTOUKOCTH. Llenbro HacTosmel paboTsl
SIBJSUIOCH MCCIIEZIOBAaHUE CTPYKTYpPHI B CBOMCTB MOKphITUM Cr-Al-Si-B-N, HaHEeCEHHBIX METOJIOM
MarHeTpOHHOIO pPAaclbUICHUsS] MHUILEHEH, IIOJyYEHHBIX METOJOM CaMOpPacIpOCTPAHSIOIIErocs
BbIcOkoTemneparypHoro cunresa (CBC), ycraHoBieHHE B3aUMOCBSI3EH MEXKIy CTPYKTYPOH,
COCTaBOM M CBOMCTBAaMU ITOKPBITHMA.

Merogom cuioBoro CBC-koMmnakTUpoBaHUs ObUIO TOJYYEHO JBE MHIICHH C COCTAaBOM
PEaKIMOHHBIX cMecel, onmuchiBaeMbIM o01eit popmymoii: 50 % (5Cr + 3Si) + (50 — X)% (Cr +
2B) + X % (4Cr + 9Al), rne X — mapameTp 3alIMXTOBKH, NPUHUMAIOIUN 3HaueHus 15 u
40 %. MarneTpoHHOE pacHblIEHHE MPOU3BOAWIOCH B Cpelie Ar U B Ta3oBbIX cMmecsX Ar+Nj, mpu
pabouem nasnenuu 0.2 Ila. Temneparypa MoII0KKH TPU HAHECEHUH MOKPBITUHN TIOIIEP)KUBATACH
nocTostHHOM B juanaszone 400-450°C. B kauecTBe mookeK ObLIM MCob30BaHbl: Si (KD®D-4.5),
Ni-cma  (XH65BMTIO) u  ALO; (IIK1). Tsépmoctb, MOAyNb YHPYrocTH M YHOPYyroe
BOCCTAHOBJIEHHE MOKPBITUH, OLIECHUBAJINCH C IOMOIIBIO HAHOMH/IEHTUPOBaHUs. bbliu npon3BeaeHb!
CTyIEHYAThIE OTXKHUIHU TTOMyYeHHBIX TOKpbITHiA ipu T = 800 - 1300 °C ¢ marom 100 °C. [lanee npu
IIOMOUIY ONTHUYECKOW SMUCCUOHHOH crnekTpomeTpun Tietomero paspsaa (O9CTP) onpenensuiich
npo MM pacrpeeICHHs JIEMEHTOB T10 TJIyOMHE, U3 KOTOPHIX 3aTeM OBbUIM BBIYUCIICHBI TITYyOHWHBI
OKHUCJICHUS ITOKPBITHM.

TBEPAOCTh NOKPBITHHA, MOJYYEHHBIX W3 MHIIEHH C mapamerpoM x=40 ¢ yBennyeHueMm
CoJIep)KaHus a30Ta B MOKPBITUH, yBennuuBaiack ¢ 15 I'Tla 1o 20 I'Tla, B To Bpems, kak TBEpAOCTh
MTOKPBITHM, TIOJYYEHHBIX U3 MUILEHU C TapaMeTpoM X=15, BHE 3aBUCUMOCTH OT COJEpKaHUs a30Ta
B NOKpbITUH, cocTaBisuia 20+1 I'Tla. Moayne ynpyroctu nokpeituii Bapsupyercs ot 150 I'Tla go
260 I'TTIA. Ympyroe BOCCTaHOBJIEHUE C YBEJIMYEHUEM COJEP)KAHMs a30Ta B KaMmepe B Ipolecce
HanblIEHUs yBenuuusaercs ot 42 % 1o 54 %.

IMocne crynenuaroro omkura 10 1000 °C, MOKpBITHS Ha MOAJI0KKAX U3 HUKEIEBOTO CILIaBa
HE3HAUUTENIFHO OKMCIAIOTCS (TmyOuHa okucieHus cocrasisier 90-170 HM), HO NPOUCXOAUT
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YaCTUYHOE pa3pyllIeHHE MOKPBITUH, KOTOPOE MOKET OBbITh CBSI3aHHO ¢ auddysueid HUKENs B
MOKPBITUE U JIOKAJIBbHBIMH OTCIOCHUSAMU. [l OKPBITUI, HAHECEHHBIX C MCIIOJIb30BAaHUEM O0EHX
MUIICHEeH Ha MoanoXku u3 Ni-crmmaBa B atMocdepe aprona, auddysus Ni U3 MOATOKKH B
Matepua MOKpbITHst HaurHaeTces yoxe npu 800 °C, Torjma Kak st HOKPBITHHN, HAHECEHHBIX B CMECH
Ar+25%N, muddysus nadbmogaercs npu 900 °C. 3HadeHHst TTyOMHBI OKHUCIEHHS IOKPHITHH,
nocuntanHble U3 JaHHbIX ODCTP, nokaszansl Ha pucyHke la. BugHo, 4To MOKPBITUS YCTOWYUBEI K
okucienuto Biioth 10 T = 1000 °C, HecMOTps Ha YaCTUYHOE pa3pylieHue BeaeacTBre auddys3uu
HUKeNs 13 nomioxkku. Otmerum, uto s cmiaBa XHO65SBMTIO nocne cTyneHuaThiX OT)KUTOB C
MakcuMmanbHoi Temneparypoit 1000 °C rnyOuHa OKUCIEHMS Ha [Ba IOPSAAKA BEINIE, YEM Yy
MOKPBITBIX 00Pa3IOB.

430 1800 s =5 X
a00 4] DA =15 N Ar+25% N2 (x=15) §
B Ar+25% N2 (x=15) 1600 11 m'ar (x=40) §
250 W Ar (x=40) Ar+25% N2 (x=40) §
T BAr+25% N2 (x=40) 1400 §
= = \ 7
= N
En3oo ;1200 § Z
= = N
=250 = 1000 § Z
200 © 800 - % N\ %
g g i N
EELSO H 5 600 1 Z’ é § g
~ 7 7 N
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. n
% N |
50 200 - % ol
. | | . 7 ) W
800 900 1000 1100 1200 1300
Temneparypa orkura, “C Temneparypa otsxura, *C
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Pucynox 1 - ['myOuHBI OKHCIICHHSI TOKPBITUH, HAHECEHHBIX Ha MOIOXKKHN
u3 Ni-crurasa (a) u Al,O3 (0)

3Ha4yeHHs TITyOWHBI OKUCICHHS TIOKPBITHIA Ui 1moutoxkek u3 Al,O3 mpuBeeHBl HA PUCYHKE
16. Bce uccnenoBaHHble MOKPHITHS Ha MOAN0KKaX Al,O3 ObUIM yCTOMUYUBBI K OKMCICHHUIO BIJIOTh
no 1200 °C (rnyOuna okucieHust cocraBisuia 1/4-1/3 OT TONUHBL TOKPBITHIA), auddysus
MaTepuaia MOIJIOKKA B MaTepuall MOKphITUs He HaOmonanack. Ilocie cTymeHuaToro oTkura
nokpeITuii 10 1300 °C, Hanbosiee yCTONYMBBIM K OKUCIEHHIO OKA3aJI0Ch MOKPBITHE, MTOJTYYEHHOE B
cMmecu Ar+N, u3 MutieHu ¢ napamerpom x=40.

[Tokazano, uro mnokpeitus Cr-Al-Si-B-N o6nagaior codetaHueM yAOBIETBOPUTEIBHBIX
MEXaHUYECKUX CBOMCTB, BBICOKOM »apOCTOMKOCTM M CTOMKOCTM K JU(pQy3UH 3IEMEHTOB
MaTepuasa U3 MOoAJI0KKH IPU HarpeBe, U SIBJISIIOTCS NEPCIIEKTUBHBIMU JUIsl IPUMEHEHUS B JI€TalsX,
paloTarolIMX B arpecCUBHBIX T'a30BBIX CpeAax, TAKUX KakK, HalpuMep, JeTald KOMIIPECCOPOB,
ABTOMOOWJIBHBIX M aBUAIIMOHHBIX JIBUTATEIICH, ra30BBIX TYpOUH.
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ITIBIPEI'OB E.B.
FOsKHO-Y panbCkuii rocy 1apCTBCHHBIN YHHBEPCHTCT
Hayu. pykoBoaurens: PYJIEBCKHUHU A,/

IMPUMEHEHUWE KOMITIO3UIIMUOHHBIX MATEPHAJIOB B ABTOCIIOPTE

OCHOBHBIM KJIaCCOM, YJIOBJIETBOPSIIOIIMM TaKUM JKECTKHM, 4acTO MPOTHBOPEYALUM JApYT
Ipyry TpeOoBaHMsIM, Kak oOOecrnedYeHHe MUHUMAJIbHOM Macchl KOHCTPYKIUH, MaKCHUMAaJlbHOM
IPOYHOCTH, >KECTKOCTH, HAJEKHOCTH M JIOJTOBEYHOCTH HpU paboTe B TAKEIbIX YCIOBHIX
Harpy’>keHus, B TOM YHCJE NPU BBICOKMX TEMIEpaTypax M B arpecCUBHBIX Cpelax, SBISAIOTCA
KOMITIO3UTBI.

CoBpemMeHHass Hayka O KOMIIO3MLMOHHBIX MarepHajax o00si3aHa CBOEMY JAMHAMUYHOMY
pPa3sBUTHIO B TEUYEHHE IOCIECAHUX AECATWICTHH TJIaBHBIM 00pa3oM NPUMEHEHUI0 KOMIIO3MTOB B
PaKeTHOH TeXHUKE U camolieTocTpoeHue. [loTpeGHOCTh B pa3paboTKe HOBBIX MAaTEPUANIOB JICKHUT B
OCHOBE IIOCTOSIHHOI'O YCOBEPIIEHCTBOBAHMSI TEXHOJOTMYECKUX IPOLIECCOB HX IPOU3BOJACTBA,
CO3/1aHUsl MPUHIUIHAIBHO HOBBIX TEXHOJOTMUA M O00OpYZOBaHUS Uil UX peanu3anuu. B Teuenue
OTHOCHUTEIIBHO KOPOTKOTO BPEMEHU HOBBIE KOHCTPYKTOPCKHME M TEXHOJOTMYECKHE PEIICHHUS,
NOSIBUBLIMECS] TpU pa3pabOTKe YHHMKAJIbHBIX MAaTE€pUaJIOB, PACIPOCTPAHSIOTCS B Pa3IUYHbIX
OoTpacisiX TMPOU3BOJCTBA M CTAHOBSTCS NPUBBIYHBIMU JUI CIEUUATIUCTOB. Takum oOpa3om
pa3zpaboTKa M NPUMEHEHHE HOBBIX MaTEpUaAIOB, B TOM YHUCIE M KOMIIO3UTOB, CTHUMYJIHPYET
pa3BUTHE TEXHUKH, SKOHOMMKH, HAYKH U TEXHOJIOTMA BO MHOTMX Pa3BUTHIX cTpaHax mupa. M B Tom
quclie CIOCOOCTBYET  pa3BUTHUIO CaMOMl CTpaHbl B LEJIOM. B OOJIBIIMHCTBE CIy4yaeB CTpaHbl
3aHUMaroIuecss pPa3paboOTKOW M NPUMEHEHHEM  KOMIIO3UIMOHHBIX MAaTepHalioB SBISIOTCA
JUHAMHUYHO Pa3BUBAOIIMMHUCS.

Kak npaBuino, cTOUMOCTh KOMIIO3UIIMOHHBIX MAaT€pUAIIOB OYEHb BBICOKA, YTO CBSI3aHO CO
CJIIOHOCTBIO TEXHOJIOTUYECKUX MPOIIECCOB UX MPOU3BOJCTBA, OONBIINUX YHEPTO 3aTPAT, BBICOKOTO
YPOBHS HAy4YHOW MOATOTOBKM CHEIUAIMCTOB W BBICOKOM LIEHOW HMCIOJIb3YEMbIX KOMIIOHEHTOB.
OaHAaKO MOXXHO M HY)KHO TOJYEPKHYTh BO3MOXXHOCTh SKOHOMHUHU MPH IMPOU3BOJCTBE CIOKHBIX
KOHCTPYKIMA 3a CYET YMEHBIICHUS KOJUYECTBAa TEXHOJOTHMYECKHX Pa3beMOB M OIEpaluid,
YMEHBUIEHUS KOJIMYECTBA JeTaliei. TpyJ0eMKOCTh IPOU3BOICTBA M3JACIMU M3 KOMITO3ULIMOHHBIX
MaTepHaioB MOKHO CHU3HTH B 1,5 — 2 pa3a 1o CpaBHEHHUIO C METATUIMYECKUMHU aHAJIOTaMU.
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Komnosutsl 3¢(GeKTHBHO KOHKYPHPYIOT ¢ TaKUMHM KOHCTPYKIIMOHHBIMHM MaTepHallaMH, Kak
ATIOMUHUM, TUTaH, cTanb. K oTpacisM, akTHBHO HCIOIb3YIOIIUM KOMIIO3UIIMOHHBIE MaTepHallbl U
SBIISIOIIMMUCS 3aKa3uMKaMU Il pa3padOTKU M MPOU3BOJICTBA HOBBIX MAaTEpUANIOB W U3JCIUN U3
HUX, OTHOCHUTCS aBHallMsi, KOCMOHABTHKA, AaBTOCIOPT, HA3€MHBI TPaHCIOPT, XUMHUYECKOE
MalIMHOCTPOEHUE, MEIUIMHA, CHOPT, Typu3M. KOMIO3UTBI IIMPOKO HCHOJB3YIOTCA JIf
IIPOM3BOJICTBA AaBTOMOOMJIEH, CaMOJIETOB, PAaKET, CYJIOB, SIXT, I[OABOJHBIX JIOJOK, CTBOJIOB
aPTWUIEPUICKUX OpPYAUH, a’pOAMHAMUYECKUX JAeTalled. B crnopre MMpPOKO HCIOJIB3YHOTCSA UL
M3TOTOBJICHUSI KIIIOIIEK, paM, 3B€3/10YeK, JIe3BUI KOHBbKOB U T.1. Cdepa npumeHeHus: 6e3rpaHnuyHa,
KOMITO3UTBl MOTYT HCIIOJIb30BaThCSl HE TOJBKO KaK MaTepuaibl HEOOXOAWMBIC JUIS TPUAAHUS
IIPOYHOCTH, >KECTKOCTH M YNPYrOCTH, HO OHU TaK >K€ aKTUBHO HUCHOJBb3YIOTCS B MOBCEAHEBHOU
JKU3HU  JlM3aliHepamMu, CTPOUTEISIMM, TIOHEpaMmH, aBHaMojenuctamu. M 3adacTyr0o OCHOBHBIM
MaTepUajoM, KOTOPbI HUCHOJB3YIOT  siBisieTcss yriepojnHoe BosiokHO (Carbon Fiber). B
HOIYJIIPHOIM JHMTEpaType 3a4acTylo0 3TOT MaTepua Ha3blBAalOT «BOJIIEOHBIM» MarepuaioM. Ha
CKOJIBKO OH «BoJIIeOeH»? MHOXKECTBO YUEHBIX TOBOPSAT YTO MPOM30ILIa PEBOJIOLUS B 001acTu
MaTEpUAJIOBEIEHUS TI0CJIE TOrO KakK co3Jalu 3TOT Mmartepuain. CBOIO YHUKAJIbHOCTH YIJIEPOJHOE
BOJIOKHO TOJIYYMJIO 3a CBOIK IPOYHOCTb, JIETKOCTb U KapOCTOMKOCTb. OO0beM NpHUMEHEHUs
YIJIEPOAHBIX BOJIOKOH IIPU M3rOTOBJIIEHUH KOMIIO3MLIMOHHBIX MAaTEPUAIOB IMOCTOSIHHO BO3pPACTaET,
YTO OOBSACHSAETCS BBICOKMM YPOBHEM HX MEXaHHYEeCKHMX CBOHCTB. CaMbIMM Ba)KHEHIIMMHU
XapaKTepUCTUKAMU MEXaHUYECKOIO MOBEIECHUSI KOMIIO3UTOB CIIyXaT MOAYJIH ynpyroctu. Moaynu
YIPYTOCTH TPENCTABISIOT CO00H K0I(D(DUIIMEHTHI B 3aBUCUMOCTSIX, CBS3BIBAIOIINX Ae(GOopMaluu U
NPUIOKEHHbIE MEXaHWYECKHE HaIpsbKeHUs. Moaysb yHnpyrocTd, XapakTepU3YHOIUH KeCTKOCTb
MaTepuaga B YCJIOBUAX JCHCTBUSI HOpPMalbHBIX HamNpsyKeHUM, HasbpiBaeTcss MojayieM lOnra
MojayJjieM HopMmaibHOM ynpyroctu E. JXKecTkocTh mMarepuana B yCIOBHSX IEHCTBHS COBUIAIOLIMX
HanpsDKeHUM — xapaktepusyercss Moxayiem I'yka wmoxnyns casura. Ilpemen  mpounocTu
BBICOKOMOAYJIBHBIX ¥ B cocrasnser 2,5...3,5 I'Tla. Moayne ynpyroctu E pasen 200...700 I'Tla npu
miorsoctH (1,6...1,8) - 10° kr/m’. B 3aBHCHMOCTH OT yCJIOBHiI 0OpaGOTKH yIrIepOHbIE BOIOKHA
JIeNATCsl Ha KapOOHM3HMPOBaHHbIE U IpadUTU3MpPOBaHHbIE. TemnepaTrypa TepMUdecKoi 00paboTKu
KapOoHM3MpOBaHHBIX BOJNOKOH coctaisier 900...2000 rpan. Llen. Conepkanue yriepoga B HHX
80...90 %. Ilpu mnomydyeHun TpadUTHU3UPOBAHHBIX BOJOKOH TEMIEpaTypa TepMOOOpadOTKU
nocturaet 3000 pan. Len. Cogepkanue yrinepoaa 6onee 99%. Jnst npoBenenus rpaduTH3anum Kak
IPaBUJIO UCHOJIB3YIOT KapOOHU3UpPOBaHHbIE BOJOKHA. KapOoHu3auus u rpBuTH3anus IpoBOIUTCS
B BaKyyMe, B pa3/IMYHbIX KOHTPOJIMPYEMBIX Cpelax (MeTaH, a30T, aproH) a TaK K€ B YIOJbHOM,
KOKCOBOM M rpaduroBoi 3achimkax. Jns nomyuenus YB npumenstor brarogapsi BbICOKOMY
YPOBHIO MEXaHUYECKUX CBOMCTB, HU3KOM INIOTHOCTH, XUMUYECKON CTOMKOCTH U IPYTUM CBOMCTBAM
VB Hanum mmpokoe npuMmeHeHue npu cospanuu KM ¢ pasnuunbiMu MaTpunamu. [IponsBoacTso
YIJIEPOAHBIX BOJOKOH OCHOBAHO HA HAarpeBe IOJIMMEPOB B MHEPTHOW cpele MU UX TEePMUUYECKOU
JnecTpykuuu. Bo Bpemsi pazioxkeHus MOJIMMEpoB 00pasyloTcsi JIeTydue HpPOJYKThl M OCTaeTcs
TBEPAbIA KOKCOBBII octarok. [IpeoOpa3oBaHue OpraHM4ecKUX BOJIOKOH B YIJIEPOIHBIE BOJIOKHA
CBSI3aHO C MPOTEKAHUEM CIIOKHBIX peakUuil, KapJUHaJIbHBIM HW3MEHEHHEM CTPYKTYpbl IpHU
COXpaHEHHE JIEMEHTOB IIEPBOHAYAILHOIO MOJMMEpHOro crekia. /st nomyuenus YB ucnonbssyror
TOJIbKO BOJIOKHHMCTBIE IOJIMMEPHI HE IUIaBAIIMECs NPU TepMUYecKoil 00paboTke, obecneunBaronye
B KOHEYHOM IPOAYKTE BBICOKMX BBIXOJ 110 YIJIEPOJIY M BBICOKME MEXaHHW4YecKue cBoictpa. Jliis
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MOJTy4eHHUs1 YB HCIONB3YIOT NoJMuakpuioHUTpuibHble BojokHa (ITAH-B) u rugparuenntono3nbie
BojiokHa (Bucko3noe [1[-B), Oorarbie yriepomom meku ( CIOXKHAsg CMECh OJIMTOMEPHBIX
npoaykToB). Tak ke YB mnpou3BoasaT u3 HE(PTAHBIX M KAMEHHOYTOJIbHBIX TEKOB, KOTOpBIE
OTHOCHUTENIbHO JelieBbl. [Iporecc mnosyuyeHus YriepoJHbIX BOJIOKOH M3 IE€KOB COCTOUT H3:
NPUTOTOBJICHUSI MeKa, (opMoBaHMS BOJOKHA (MpsiAGHUE), JJIUTENBHOTO  OTBEP)KEHUS,
KapOOHM3alMK B Cpele WHEPTHOTrO rasa, rpaduTH3alMy BOJOKHA ITOJ Harpy3koi. Bomokna u3
MEKOB MOJIYy4aloT MyTeM mpomyckanus pacmiasa npu 370...620 K yepes dunbepsr nuametpom 0,3
MM, U Jajiee MPOUCXOJIUT BBITSDKKA BOJIOKOH. CTaauu mpoueccoB raduTu3anuy, KapOOHU3auu, U
nepepaboTKU BOJIOKOH aHalOTW4YHBl. HO OAMH CyIIecTBEHHBI MHHYC TEKOB 3TO OOIbIIOE
COJIep’)KaHuEe KaHLEPOreHHbIX BemecTB. [lpum coOmrofeHnH ONTHMAaJbHBIX TEMIIEpaTypHO-
BPEMEHHBIX  MapaMeTpoOB, BO3MOXKHO  TIOJyYE€HHUE  BOJIOKOH, OONAJarOIIMX  BBICOKMMH
MEXaHHYCCKHMU CBOHCTBAMM.

Tak ke BaKHEWIIEH XapakTepUCTUKON YB sBIA€TCS TPEIMMHOCTOMKOCTh «BSI3KOCTh
paspylIeHus» CHOCOOHOCTh PA3BUTHIO TpeIIMH. TpeuuHsl, MOpbl, HECIUIOIIHOCTH B pealbHbIX
KOHCTPYKILIUAX €CTh BCErJa M OT HUX B OOJBIIMHCTBE CIy4yaeB HE KyJa He JeHeubcs. Tak BOT
OJTHOM M3 OCHOBHBIX 0COOE€HHOCTEH VB sBIsieTcs cONMpOTUBIEHNUE Pa3BUTHUIO TPEIINH, BAXKHEHIIINM
JIOCTOMHCTBOM YB siBnsiercs ad¢eKkTUBHOE nepepacipenesieHue HapsHKeHUH MPH pa3pyIeHUH.
ITpu mosiBA€HMU TpElMHBl B CIEACTBUM NPEBBIIICHUS HArpy3KH, JeTallb elle OyJeT J0CTaTOYHO
JIOJITO€ BpEMS BBIMOJHATH CBOM (YHKIMH. M1 B OCHOBHOM CpPOK CITy>KOBI JIeTajH 3aBHCHT OT TOTO
KaK IMPOMCXOAUT pa3BuTHe TpewuH. Kak mnpaBuio TpeluHa JIErKO pPa3BHUBAETCS Ha T'PAHULE
MaTPUIIBl ¥ BOJIOKOH, YTO CIIOCOOCTBYET B IaJIbHEUIIIEM PACCIOCHHUIO.

BUKYJIOBA JI.B.
HUTY «MUCuC»
Hayu. pykoBonuTens: A.T.H., wieH kop. PAH, npogeccop KOCTUKOB B.HU.

CIIOCOB CO3JAHUSA METAJIJIOKOMITIO3UTOB HA OCHOBE AJIIOMUHMNSI,
YIIPOUHEHHOIO HAHOYACTHUIIAMMU, ITYTEM KPUCTAJIJIN3AIIMHA B ITOJIE
HEHTPUDYI'U

OnHUM U3 HampaBlIeHUH pa3BUTHS COBPEMEHHBIX MaTepHajoB sBISETCS pazpaboTka
TEXHOJIOTMII KOMIIO3UTOB C MaTPUIIAMH HA OCHOBE CIUIABOB AJIFOMUHUSA, YIPOYHEHHBIX YaCTUIIAMU
MaJIoro pasmepa (B TOM YHCII€ HAHOPAa3MEPHBIMM), a TAK)KE HMCIIOJIb30BAaHHE B KAUE€CTBE MAaTpPHUIL
IIPOMBILVIEHHBIX ~ AJIFOMUHUEBBIX  JUCIEPCUOHHO-TBEPACIOLIMX CIJIABOB C  ITOBBINIEHHBIMHU
JKCILTyaTallMOHHBIMU XapaKTEPUCTUKAMMU.

OCHOBHBIMM METOJAMHU BO3JIEMCTBUS Ha MPOLECC KPUCTAUIM3ALNUNA METAJJIOB U CIJIABOB C
LEIbI0 YIY4YLICHUS KAaueCTBA JIMTBIX 3arOTOBOK SBISIOTCS M3MEHEHHME CKOPOCTH OXJIAXKICHUS
pacruiaBa M TpUMEHEHHUE JOINOJIHUTENbHBIX BO3AeicTBUil. Bce Oosee mmpokoe NpuMeHEHHE
MOJyYaroT TPOLECCHl MPOU3BOJCTBA OTIMBOK C INPHJIOKEHHEM JABJICHUS, BUOpalMu, a TaKxke
CHJIOBOTO TOJIS IEHTPUPYTH.
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Hayunast paboTta HampaBieHa Ha pa3pabOTKy M yCOBEpIIEHCTBOBAHUE IPOIEcca MOJTyUeHHs
METAJJIOMATPUYHOIO KoMIo3umoHHoro marepuasia (MKM) ynpoyHeHHOro HaHOpa3MEpHBIMU
YyacTUI[AMM 3a cueT 00paOOTKM B LEHTpHU(]yre, MPEeBOCXOJSAIIEr0 MO MPOYHOCTHBIM CBOMCTBaM
MKM c¢ nucniepcHbIME (pazaMHU-yIIPOYHUTEISIMH, MTOTyYaeMbli TPaAUIIMOHHBIMA MeTo1aMu. Takue
KOMIIO3UTBl OTJIMYACTCAd HAJIMYMEM INPOCTPAHCTBEHHO HEOAHOPOJIHBIX CTPYKTyp, Onarojaps
KOTOPBIM NPHOOPETAIOT HOBBIE CBOICTBA.

@a30Bblli U CTPYKTYPHBI COCTaB MAaTEPHUAJIOB, IOIYYEHHBIX KPUCTAJUIM3ALMEN B IOJIE
LHEHTpU(yru, He COOTBETCTBYET KJIACCHUYECKUM Juarpammam COCTOSIHMS, ([UIsl JaBiieHus 1 atwm).
HanoxxeHue naBieHus Ha pacIulaB MEHSET B3aUMHYIO PaCTBOPUMOCTH (ha3 M CO3JAeT YCIOBUS JUIs
NoJy4YeHHus: HOBBIX (a3 M (a3oBeIX obOnacTeil. Bo3HHMKaromme MHEPIHMOHHBIC CHIIBI MO3BOJISIOT
JOOUThCS pa3pyLIeHUs arJioMepaToB YIPOUHSIOLUIMX YAaCTHUIl U UX TPAJIMEHTHOIO PacIpeesieHus B
Tele OTJMBKM. Takke HaJOKEHUE JaBJIEHUS TMPUBOAUT K YBEJIMUYEHHUIO YHCIA LIEHTPOB
KPUCTANIM3ALMN M, CIIEA0BATENbHO, K H3MEJIbUYCHMIO CTPYKTYypbl. TakuMm o0Opa3om, 3a cyer
U3MEHEHHS [aBJICHUS TPH KPHUCTALIM3AIMHM CIUIABOB MOXHO MOJIUQUIMPOBATH CTPYKTYpY,
pEryMpoBaTh MEXaHUYECKHUE U IKCIUTyaTallMOHHBIE CBOMCTBA.

B kauectBe MaTpuyHOro ciuiaBa ObUI MCIIOJNIB30BaH CIUIaB aloMuHus. B kaudecte
YOPOUHSIOMIUX JA00aBOK MCHOIB30BAIM HaHOpa3MepHbIi nmopomok ZrO; (2 % Y,0s, oct. — ZrO»,
pa3mep yvactuir 10 — 20 aHMm.

VipouHsronue 100aBKM BBOJWIM B paciuias, neperpethbiii Ha 40 — 50 °C Bbllie TeMreparyphl
IUIaBJICHUS, B BHUJE OpUKETUPOBAHHON mopomkoBoil symratypsl (Al + ZrO,). [Ins obecrieuenus
IIOJITHOTO PACTBOpPEHMs] OpPHKETOB W PABHOMEPHOIO paclpe/eieHuss YNPOUYHSIOMHUX J100aBOK
pacmnaB BoiaepxkuBaiu 10 — 40 MUHYT miepe] 3aJUBKOM B POTOP € M3JIOKHUIIEH, 3aKPEIUIEHHON B
neHtpudyre. Bpems nenrpudyrupopanus cocrapisuio npuMmepHo 20 munHyT. [locnme mosHOro
OXJIQXK/ICHUS] M3 KOJIBIIEBBIX OTIMBOK MOTOBHJIM OOpA3Ibl Il U3yUEHHs] MEXaHUYECKUX CBOMCTB U
MUKPOCTPYKTYPBI.

[Ipy wu3yyeHHH MHKPOCTPYKTYpbl YCTAHOBJIEHO, YTO HAHOYACTULbI WM arjoMepaTsbl
pacrnpenensioTcss He MO TpaHHUIlaM 3€peH, a BHYTPH, 4YTO BHJIHO M3 pucyHka 1. Pasmep
KPUTUYECKOTO 3apojbllia Oosbllle pa3Mepa HAHOYACTHUIl, T.€. OHU HE SBISIOTCS IIEHTPAMHU
KPUCTAJIJIM3AIlMH, @ 3aXBaThIBAIOTCS 3apoOJIbIllIeM B Impoliecce Kpuctamnzanuu. Pasmep 3epen Al
pacTéT ¢ yBenuueHHUeM Kod(pQHUIMEHTa TpaBUTAIMM, a TaK K€ C YBEJIMUYCHHEM COJCpKaHUS
HAHOYACTHI, IMOCKOJIbKY HaxXoJsChb BHYTPH 3€pHA, OHU HE MpPEensTcCTBYIOT ero pocty. Ilox
BO3/ICHCTBUEM LIEHTPOOESKHBIX CHJI JOpPMa 3epHA CTAHOBUTCS 00JI€€ BBITSIHYTOM.

a — Ha BHYTpPEHHEH T'paHUIIe OTJIMBKU
0 — Ha BHEIIHEH T'PAHMIIC OTIIMBKH
Pucynok 1 — MukpoCTpyKTypa KOMIIO3UIIMOHHOTO MaTepraja Ha OCHOBE aJlOMHHHUS,
ynpouHéHnHoro 0,5% nanouactun ZrO,

OOHapyK€HO, YTO KOHLIEHTpPALUsl YNPOUYHSIOIMX YaCTHIl YBEJIUYMBACTCS II0 Mepe
NpuONMKEHNST K BHEIIHEH MMOBEPXHOCTH KPHCTALIM3aTOPa, BMECTE C HEH yBEIMYMBACTCS
TBEpOCTh Al-MaTpuUIbL.



HIK

MRARMA 2012

ITpu npoBeneHNH TPUOOIOIMYECKMX MCIBITAHUM OBLIO MOJIyY€HO, YTO KO3(D(OUIUEHT TpeHUs
MKM yMeHbIIaeTcs ¢ yBeIM4eHUEM KOHLIEHTPALUH.

PesynbraThl mpoBefeHHONW paOOThl CBUAETENBCTBYIOT O TOM, YTO HMMEETCS BO3MOXHOCTb
nosrydyat MKM, ynpoyHeHHbIE JUCIIEPCHBIMM YACTUIIAMU HAHOPA3MEPOB, ITyTEM KPUCTALIN3ALNN
KHMJIKOTO MeTaJljia B [oJie LEHTpUQyru.

Taxke ObUIO OOHApPYKEHO, YTO HA BCEX COCTABAX pa3Mep 3€peH AIIOMUHMS PAacTET C
yBeJIIMYeHUEM Ko3(p(uIMeHTa TIpaBUTALUU, TO €CTh 1O Mepe YHaJeHUss OT ILEeHTpa
KpuctaiusaTopa. Kpome Toro, Mensiercs u gopma 3epHa — OHO CTAaHOBHUTCS 00JI€€ BBITSHYTHIM 10T
BO3/ICHCTBUEM LIEHTPOOEKHBIX CHJI.

B pesynbraTe ucciienoBaHus MUKPOCTPYKTYPbI 00pa3IoB ObUIO BBISBIEHO, YTO pa3Mep 3epHa
QIIOMUHMS YBEIMYMUBAETCS C YBEJIMUYEHUEM COJCP)KAHUS HAHOYACTULl HE3aBUCUMO OT UX NPUPOIBI
B COOTBETCTBHUM C PHUCYHKOM 2. DTO CBSI3aHO C TEM, YTO C YBEJIMUYEHUEM KOJMYECTBA YaCTHUIL
OouiblIIee UX YMCIIO OKa3bIBAETCSl BHYTPU KPUTUUYECKOI0 3apoibiia. Takum 00pa3oM, HaHOYACTHULIBI,
HaxoJCh BHYTPU 3€PHA, HE IIPEISTCTBYIOT €r0 POCTY.
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PucyHnoxk 2 — 3aBucuMocTb pazMepa 3epHa OT cojiepkanus (Macc.%)
apMUPYIOIIHAX HAHOYACTHL]

Pabora Beimonnena Ha kadenpe [IMud®Il HUTY «MUCuC» cosmectno ¢ HUM «HEPMET»
o1 pyKOBOACTBOM nipodeccopa, 1.T.H. Koctukosa B.1.

HAPBIIIIKUHA M.C., CHTHUKOBA A.M.
MI'TY «MAMW»
Hayu. pyxoBoaurens: k.T.H., nou. JABBIJIEHKO JI.B.

CUHTETUYECKHWE KAMHU U UMUTAIIUSA IPATOONEHHBIX KAMHEN

H?;IIaBHa BMECTO AparouCHHBIX KaMHEH HCIIOJIb30BaJINCh pas3siinduHbIiC UMUTAWU, BIUIOTH 10
npoctoro crekisa. C Tex mop UCKYCCTBO MOJCNIKH 3aMETHO MPOABUHYJIOCH Briepén. B cpennue Beka
Ha BocToke OTKpbuH crioco0 oOmaropakwBaHus candupoB, MpeBpaimias cepble KaMHU B Ooiee
JIOporue — CUHHME MyTEéM OTXura. B Hamie Bpemsi MeTOAbl 00Jaropa’kMBaHUs MPUPOTHBIX, HO
HU3KOCOPTHBIX KaMHEN BKIIIOYAIOT HE TOJIBKO OTXKHUI', HO U 06J1y‘-I€HI/IC, 3alOJIHCHUC TPCIIUH,
MOBEPXHOCTHOE MOKpbITHE. OCHOBHOM omepaiueil mo mojienke AparoleHHbIX KaMHEH ¢ Hayala
XX Beka ocraércs nmogMeHa MpUPOAHBIX CUHTCTUYCCKMMU KaMHSIMH, KOTOPBIC BLIITYCKANOTCS B
MPOMBINIICHHBIX MaciiTabax. OHU MOJHOCTHIO MOBTOPSIOT Bee (PM3MUYECKUE CBOMCTBA M BHEIIHHMA
BUJI IPUPOTHBIX, @ TT0 KAYECTBY AaXKe JIyUIlle HIX, HO OOBIYHO ropa3io JIeIIeBIe.

CerofiHsi MCKYCCTBEHHbIE M CHHTETHYECKHE IParolleHHble KaMHU COCTAaBJISIOT OTAEIbHYIO
IpyIIly CaMOLBETOB. Bce KaMHM HENPUPOAHOrO NMPOUCXOXKIACHUS MOKHO YCIOBHO pa3JeiuTbh Ha
ST TPYIIL:

Kynomueupoeannwtit scemuye. 3BectHO, uto yxe B XIII Beke, kuTalpl Kiaau MaJICHbKYIO
burypky Bymabl Mexay MaHTHEH M CTBOPKOW MPECHOBOJHOTO MOJUIIOCKA. UTOOBI M30aBUTCS OT
pazzipakeHus: MOJUTFOCK TTOKPBIBaM (UTYpKyY cioeM mnepiamyTtpa. A B 1894 roxy B SAlnonun Hauamu
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3aJlyMbIBAaThCs HaJl MIPOU3BOJCTBOM «OBICTPOPACTYILIUX» KEMUYKHH. B kKauecTBe pasapaxaromieit
«TEeCYUHKW» Opany MapuK MepiaMyTpa U TMOMEIIad €ro B MOPCKYIO YCTPHILY-KeMUY>KHUILY.
CHavana Hay4YWJIUCH JeNaTh KEMUYYXUHKH B (opme momycheps! Onmcrep. Kpyrisliil xe xemuyr
MOSIBUJICS HA JIOHJIOHCKOM PBIHKE TOJBKO B 1921 roxy.

HUmumayuu. O10 camplii NpocToi BapuaHT noajenaok. OHM JMIIb 1O BHEIIHEMY BUIY
HAIIOMMHAIOT HACTOAIIUE JparolieHHble KamMHU. Ho mo cBouM (GU3HYECKUM M XHUMHUYECKUM
CBOMCTBAM HMHTAlMM OTJIMYAKOTCA OT oOpuruHana. Hanpumep, npocrenmas HMHATaLAS
OpWJITMAHTOB - ATO CTPa3bl U3 ONTUYECKOTO CTEKJA, APYroil M3BECTHBIA BapHaHT - KyOUUYECKUU
nuokcu upkonus (cokpamieHHo CZ), y Hac 6osiee M3BECTHBIM KaK «(PUAHUT» - TaK KaK BIEPBBIC
oH 6bu1 nony4yeH B @usnueckom uncrutryre AH CCCP (dHAHe).

Cocmasgnble Kamnu (Oyniemul, mpunjiemst) CKICUBAIOT U3 HECKOJIbKUX YacTeH, Kaxaas U3
KOTOPBIX MOKET OBbITh ClIelaHa U3 CTeKJa, HaTypajJbHOTO WM CUHTETUYECKOrO0 KaMHs. 3/1eCh yiKe
UJET peub HE TOJbKO O BHEIIHEM BHJE, HO U O TBEPJOCTH, MOKA3aTesie MPEIOMICHUS U JIPYrUX
XapaKTepUCTHKaX. DTUM CIIOCOOOM TOJY4YalOT KaMHH SIPKMX, MHTCHCHBHBIX IIBETOB, CKIIEHUBas
BEpXHUM CIIOM M3 HaTypaJbHOIO pPO30BOr0 KOpyHAAa M HIDKHUH - H3 SPKO-KPACHOTO
CUHTETUYECKOT0. PacmpocTpaHeHbl KOMOWHAIMM TpaHaTa C OKpAUICHHBIM CTEKJIOM, cJIabo
OKpaIIeHHOTO Oepwiia ¢ CHHTETHYECKHM H3yMpyIOM. Takas KOHCTPYKUHUS W3 JABYX YacTeu
HasbIBaeTcs AymieT. OTIUYUTh AYMJIET OT HATypaJbHOTO KaMHS MOKHO IO KIEEBOMY «IIBY» Ha
pyHIucTe (IOSICKE OrPaHEHHOro KaMHs) IMOJA JyNOoM WiaM MHKpockomoM. IHorma kameHb
CKJICMBAETCs U3 TPEeX YacTe - 3To TpurieT. YacTo Takas KOHCTPYKIIUS UCTIOTIB3YETCSl COBEPIIICHHO
«opUIHMATBHO» - IS 3alIUTHl KaMHS OT HEONArompusTHBIX BHEMHHX (akTopoB. Hampumep,
TOHKYIO MJIACTUHKY XPYIKOTO U YyBCTBUTEIHHOTO K BIAXKHOCTU OJaropoJHOTO OMaljia HaKJIEUBaloT
Ha MPOYHYIO0 OCHOBY, a CBEPXY 3aKpbIBAIOT «KPBILIKON» U3 cTekia win kBapua. Ho, pasymeercs, B
TaKMX CIIydasx BCErJla OrOBapyBAETCs, YTO 3TO UMEHHO OIMAJIOBBII TPUILIET, @ HE TPOCTO OMAJl.

Oobnazoposrcennvle KamMHu TOIY4YalOT C TOMOINBIO Tpollecca o0naropakuBaHusi, TO €CTh
YIIyYIIEHUS. TOTPEOUTEIBCKUX CBOWCTB KaMHs (BHEIIHETO BHJA, JJOJTOBEYHOCTH), KpOMeE
COOCTBEHHO OrpaHKH M MOJUpPOBKU. Crofa OTHOCATCS OKpallMBaHHE, OTOEIMBAHWE, HAHECEHUE
MOKPBITHI, TPOMHUTKA, TepMooOpaboTka, o0paboTka naBieHueMm, Auddy3rnoHHass 00paboTKa,
obmydenue (ramMmma-, Oera- WM HEHUTPOHHOE) M Apyrue mnpouecchl. [ljis HEKOTOpPBIX KaMHEH
noaoOHass 00paboTKa MCTOIB3YETCS C IPEBHUX BpEeMeEH (HAmpUMep, MPONMUTKA U3YMPYJI0B MacioM
WM TepMooOpaboTKa aKBaMapUHOB Ul MOJYYEHHS YHUCTOrO Toly0oro OTTEHKAa) W O(UIHATBEHO
y3aKOHEHa MpaBUJIaMU PA3JIMYHBIX TEMMOJIOTHYECKUX accoruanuii. Ho Takue kaMHU JOTKHBI ObITh
0003HAaYeHBI COOTBETCTBYIOIIMM oOpazoMm. Hampumep, cormacHo npaBuwiaM MexayHapoIHON
accormaruu 1o 1BeTHbIM KaMHsM (ICA, International Colored Gemstone Association) pupoOIHBIC
kamMHH o0Oo3Hauatorcsi OykBoii N (Natural), oGmaropo’keHHbIE C MOMOIIBIO TPAIUIUOHHBIX,

HMCTOPUYECKH CJIOXKHUBIIUXCS crocoboB - OykBoi E (Enhanced), a ocrampHbie Ha3bIBAIOT
obpaboranubiMu U o0o3HauatoT OykBoil T (Treated) ¢ pacmmdpoBKoil BceX HCIOIb30BAHHBIX
IPOLIECCOB.

Cunmemuueckue KamMHy QAHAJOTUYHBI 10 XHMHUYECKOMY COCTaBY, KpHUCTaJNIMYECKOU
CTPYKType U (pU3MUeCcKUM CBOWCTBAM HaTypaibHbIM. OOBEKTHUBHO OHH Ja)Ke Jy4lle, TaK KaKk B HUX
HEeT (Hy WM HOYTH HET) HeXeNaTeJbHBIX BKIIOYEHHUH, PACKOJIOB, UX I[BET YMIIE U FOMOTEHHEH.
Tonpko pacTyT OHM ropaszio ObICTpee HaTypalbHbIX, TPEOYIOT MEHbIIE TPyAa B UX MOJYYEHUU U
COOTBETCTBEHHO CTOST HaMHOro nemenine. CHauana CHUHTE3UPOBAIM KaMHU TOJBKO JJIs
MIPOMBIIIJICHHBIX 1€, B OCHOBHOM Kak a0pa3uBHBIE MaTepHalibl. 3aTeM CTald CHHTE3UPOBATH
KOpyHbl (candupsl U pyOuHbI) s 4yacoB. «Hacel Ha 16-TH KaMHSX» - 3TO BKJIIOYEHHBIC B
MEXaHHU3M pyOUHBI, «CTEKJIO» B IIBEUIIAPCKUX Yacax - MPO3payHbli CUHTETUYECKUN candup, Beab
OH TPAKTUYECKU HE Iapamaercs. 3aTeM pyOWHBI CTaJM MCIOJb30BaTh JUIS Ja3epoB, a KBapll - B
ANEKTPOHHON MPOMBIIUIEHHOCTH (JUIs1 CTAaOMIM3aluu JUIMH PAJIMOBOJH U YaCTOTHI KojeOaHUW Ha
JMHUAX TeaeQOHHOU CBS3M U B pajgapax). IlepBble KaMHU «IOBETUPHOTO 3HAYCHHS» TOSBUINCH B
XIX Beke, »To ObLTM pyOmHBIL. [l03ke HamaauiIW CHHTE3 IIMMHETH, U3yMpyaa, kBapua. C koHIa
1999 r. B CIJA HayaTo HPOMBIIIJIEHHOE IPOU3BOJCTBO CHHTETUYECKUX IOBEJIMPHBIX aIMa30B
MPEKpacHOTO KadyecTBa BecoM 10 1 kapara. IIpormecc co3maHusi KpUCTaUIOB JJIMTCS BCEro 2—35
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nHed. OTIUYUTh CUHTETHYECKUH aliMa3 OT MPUPOJHOTO MOTYT TOJIBKO OMBITHBIC CHECIIHATHCTHI C
MOMOIIHI0 MOIITHOTO MUKPOCKOTIA.

B Poccuu Takke mpou3BOAAT CHHTETHYECKUE aiMa3bl FOBEIUPHOro kKauectBa — mpu S0—60
ThIcsiuax atMocdep u temmneparype okono 800 °C. OObIUHO pa3mep BBIPAIICHHBIX KPUCTAIIOB HE
npesbimiaer 3—6 kapar. lleHa OpwIIMAHTOB, OrpPAaHEHHBIX W3 ATHUX CHHTETUYECKUX alIMa3oB,
coctaisieT okosio 10 % cToMMOCTH MPUPOAHBIX KAMHEH.

Bripamiennsie  anMasbl  OOBIYHO — MOJABEPTAIOT  OOJIATOPAKUBAHHMIO  JUIS  TOJYyYCHHS
¢danTa3uiiHeIx 1BETOB. Mcmomb3yeTcss 00ayueHHEe MOTOKOM OBICTPHIX DJIEKTPOHOB IMPH BBICOKOMN
TeMIIepaType C MOCIEeAYIOmUM OTKUToM B Bakyyme. Ilpu temmnepatype 1200 °C momyuaroTcs
ronyOsie cunteTnueckue anmasbl, mpu 2000 °C — 3enensie, mpu 1900 "C — xentsie, npu 1800 °C
— pO30BbIE.

[Ipou3BOACTBO MCKYCCTBEHHBIX KaMHEW YIy4IlIaeTcs KaXKIbIi JAeHb, OITOMY OBIBACT JaxKe
OTBITHOMY CIIELUAIKNCTY C CaMbIM COBPEMEHHBIM OOOPYJOBAHMEM OYEHb CII0KHO, @ MHOI/A U
MPAKTUYECKH HEBO3MOXKHO TOYHO YCTAHOBUTH MCKYCCTBEHHOE HIIM MPUPOAHOE MPOUCXOKICHHE
KaMHSI.

MUTSAHOB U.H.
MI'TY <MAMIN»
Hayu. pyxoBoautens: IIHAPUII3SAHOBA T'. X.

CTPYKTYPA, COCTAB U CBOMCTBA JIEKTPOUCKPOBBIX
MOAUNPULINPOBAHHBIX CJIOEB, COOPMHUPOBAHHBIX HA
I'OPAYEHITAMIIOBBIX U ITOPOIIKOBbBIX CTAJIAX

B npoMBIIIIIEeHHOCTH 37EKTPOIBI M3 rpaduTa MMPOKO MPUMEHSUIHCH ISl 00pabOTKU eTaneit
nap TpeHus. OOpaboTka HSIEKTPOUCKPOBBIX MOKPBHITUH TpadUTOM TIO3BOJSET CHU3UTH
IIEPOXOBATOCTh M KOA(P(UIMEHT TPEHHs, a TaKKE IOBBICUTh H3HOCOCTOMKOCTH ITOKPBITHIA.
CoBpeMeHHbIE YIJIEPOJICOIEPIKAILIUE MaTepUalbl, C YHHKAJIbHBIMU CBOMCTBAMM IPEACTABISIOT
MHTEpeC Ui MAIIUHOCTPOCHUS M MPUOOPOCTPOCHMS, M B YAaCTHOCTH, JIsi HCIIOJIB30BAaHHUS B
Ka4eCTBE PacX0yeMbIX JIEKTPOIOB (aHOOB) B TEXHOJIOTHH AJIEKTPOUCKPOBON 00pabOTKHU JeTaneit
y3JI0B TPEHMSI, PEXKYIIETO U IITAMIIOBOTO MHCTPYMEHTOB.

Llenpro McciienoBaHus SIBISIIOCH U3YYEHUE CTPYKTYPhI U CBOMCTB JBYXCJIOMHBIX MOKPBHITUI Ha
ropsYEHITAMIOBBIX M IMOPOLIKOBBIX CTalsAX, HaHeCeHHbIX CBC-35eKTpoaHbIMU MaTepualaMu M
yriepoacoaepxkamuM  ekTpoaoMm  (CBC-camopacnpoCTpaHSIOMIMICS — BBICOKOTEMITEPATyPHBIN
cHHTE3). B kKauecTBe yriaepoicoiepKaliero 1eKTpoa UCTOIb30BAINCh CHIIUIIMPOBAHHBINA rpadut
Mapku CI'-100 u rpaduT MEIKOMOPUCTHIN KOHCTPYKIIMOHHBIN Mapku MIIT'-1000.

[ToxphITHs HAHOCHIIM HA BO3JYXE U B CpeJie aproHa Ha yHHMBepcalbHOM creHzae «Alier-Metal
2002y, MO3BOJISAIONIEM YIIPABJIATh YHEPTETUUECKUMH TapaMeTpaMH 3JIEKTPOMCKPOBON 00pabOTKH
MyTeM W3MEHEHHUS YacTOTHl MMITYJIbCHBIX Pa3psiioB, MX AJIUTEILHOCTH U CHIBI TOKa B OOJBIIIOM
Jana3oHe.

YcranoBieHo, 4yTo 00pabOTKa MOBEPXHOCTH SJEKTPOMCKPOBOIO IMOKPBITUS 3JEKTPOJIOM H3
rpadgura CrnocoOCTBYeT MOBBIIICHUIO CIUIOIIHOCTH M CHMXKEHUIO TBEPAOCTH IOKPBITHIA.
HccnenoBana cTpyKTypa JIBOMHBIX MOKPBITHH. JlonoaHUTeNbHAs 00padoTKa YIiIepoACcoAepKallluMU
MaTepuagaMi CIOCOOCTBYET CHUKEHHIO CKOPOCTH OKHCJICHMS SJEKTPOMCKPOBBIX IMOKPBITUN U3
CTHUM-20H (TiC- 20 % Ni) (CTUM-cuHTeTHYECKU TBEPAbII HHCTPYMEHTAIBHBINA MaTepuan).
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CEKIlUA <METPOJIOI'UAA U METPOJIOIT'MYECKOE OBECITIEYEHUE»

KYJIELLIOBA O.B.
MI'TY «MAMW»
Hayu. pykoBonutens: npodp. FTPUBAHOB /1.1

PABPABOTKA METOAUKHU NIPUMEHEHUSA KOHUENNIWUW HEONIPEJAEJIEHHOCTHU
TP USMEPEHUAX

KoHuenmuu morpenrtHocTy U HEOIPEACIICHHOCTH H3MEPEHUN MPECIeAYIOT eOUHYH Uelb —
KOJIMYECTBEHHO OXapaKTEpU30BaTh Pe3yJIbTaT U3MEPEHHUs C TOUYKU 3PEHUS €ro TOYHOCTU. B 06enx
KOHILICTIIIMSIX ~ TIPOCIJICKUBACTCS e0UHAA cXemMa OLEHKH XapaKTepUCTUK TOTPEIIHOCTH U
HEOMNpPEACNEHHOCTH H3MEpPEHUs: HauyuHas C AHANU3A UZMEPUMETbHOU 3a0auu U YPAGHEHUs
U3MepeHUs, BBISIBICHUS BCEX WCHIOYHUKOE TIOTPEUTHOCTH (HEOIPEICICHHOCTH) pe3yibTaTa
U3MEPEHUS, 866€0€HUA NONPABOK HA BCE U3BECTHBIE crcTeMaTndeckue 3¢ (eKThl (MOrpemHoCTH) U,
HAaKOHEIl, OUEHUBAHUA  XAPAKMEPUCMUK  COCTABISIONMIMX  MOTPEIIHOCTU  (CTaHAApTHBIX
HEOMpPEACNCHHOCTEH) U 6bIYUC/ICHUEe XAPAKMEPUCMUKU Rnozpeutnocmu (HEOTPEIeICHHOCTH)
pe3ybTaTa U3MEpPEHUS.

B 1993 r. nox srunoit Mexaynapoanoro komutera mep u BecoB (MKMB), MexayHnapogHoii
anekTporexHuuecko komuccun (MOK), MexnyHapoaHOH opraHu3aluy 10 CTaHAapTU3ALUN
(UCO), MexayHapoaHOW OpraHu3alud 1O  3aKoHogaTelbHOW  Metposioruu  (MO3M),
MeXTyHapOJHOTO CO03a 10 YUCTOW W MPUKIATHON (u3nke, MexXIyHapOJIHOTO CO03a 10 YHUCTOU
U TPUKIAJAHON XuUMUU U MexayHaponHoil (denepanuu KIMHHYECKOH XUMHUU pa3paboTaHO
«PyKOBOJICTBO 110 BBIPAYKEHUIO HEOTIPECICHHOCTH U3MEPEHH» (nanee - PykoBoaCTBO).

Ha ocnoBanuu storo PykoBoactea B P® Obitu pazpadoransl Pexomennauuu PMI™ 43-2001
«lIpumenenue «PyKogoocmea no @vlpaxiceHu10 HeonpeoeleHHOCmU U3MepPEeHull), BBEICHHbBIE B
nenictaue B 2003 .

B PyxoBoacTBe BMECTO TOHATHUS «HOZPEUIHOCHb U3MEPEHUs BBOJUTCA TIOHSTHE
«HeonpedenenHocmb usmepenusn». [Ipu 3ToM HeompeeeHHOCTh U3MEPEHUS TPAKTYEeTCsl B IBYX
CMBICJIAX:

B wupoxkom cmuicne xax «coMHEHUE» OTHOCUTENBHO JOCTOBEPHOCTH PE3yJIbTaTa U3MEPEHHS.
Hampumep, comHeHHe B TOM, HACKOJIBKO TOYHO TOCJIE BHECEHHUSI BCEX IOMPABOK pPE3yibTaT
M3MEpEHUS MPEACTABIAET 3HAYCHHE U3MEPSEMOI BETUUHHBI.

B y3kom cmuicne weonpeneneHHOCTh M3MEPEHMsI IOHUMAETCS KaK MapaMeTp, CBSI3aHHBIN ¢
pe3yJIbTaTOM M3MEPEHHs, KOTOPBIM XapaKTepu3yeT pa3dopoc 3HaYeHHil, KOTOpble MOIJIH Obl OBITH
000CHOBAHHO TIPUMHUCAHBI U3MEPSIEMOI BEITMUMHE.

B nanHON KOHIIENIIMM HEOMpPENEIeHHOCTh HM3MEPEHUsS IIOHMMAeTCs HMEHHO B Y3KOM
CMBICIIE.

Heonpeoenennocmoy usmepenus — mapameTp, CBSI3aHHBIA C Pe3yJbTaTOM H3MEPEHUS, KOTOPBIH
XapaKTepu3yeT Jaucrepcuro (pa3dpoc) 3HAYCHHN, KOTOpPhIE MOTIU OBl OBITh OOOCHOBAaHHO
MPUIHCAaHbl u3MepsieMor BeianurnHe. HeoOXoaumo sSCHO MpeacTaBliATh, YTO HEONPEAENEHHOCTh
WU3MEPEHHS] — 3TO HE JIOBEPUTEIIbHBIM WMHTEPBAJ B TPAJAUIMOHHOM MOHUMAHUU (TIpU 3aJaHHOU
JIOBEPUTEIBHON BEPOSTHOCTH). BeposSTHOCTH 371eCh XapaKTepu3yeT mepy 00eepus, a HE YacTOTy
COOBITHS.

HeomnpeneneHHocTh pe3ynbTara HW3MEpPEHUs OTpa)kaeT OTCYTCTBUE TOYHOTO 3HAHUS 3HAYCHUs
u3MepsieMoit BenmuuHbl. OHO J1ayke TMOCJIe€ BHECEHUs MONMPABKU HA M3BECTHHIE CHCTEMATUYECKHE
MOTPEIIHOCTH BCE €IIe SBISETCS TOJbKO OUeHKOU W3MEPSIeMON BEITUYMHBI BCJIEICTBUE
HEOTPEICIICHHOCTH, BOSHUKAIONICH W3-3a CIIy4YaiiHbIX 23(EKTOB M HETOUYHOH MOMPaBKH pe3yIbTaTa
Ha CUCTEMaTUYECKUE MOTPEUTHOCTH.

BopasTcs n1Be oLieHKH HEONPEIECIIEHHOCTH:

- oyenka no muny A — MeTOJ| OIICHUBAHMS HEONPEACIECHHOCTU MyTEM CHIAMUCHUYUECKOZO0
aHanu3a ps00e Hada0eHUIL;
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- ouenka no muny B — MeTO]| OLICHUBAHUS UHBIM CROCOOOM, YEM CTATUCTUYECKUN aHAJIU3
PSAA0B HAOJIIOIEHUH.

[enbto kmaccudukanmu Ha TUN A U TUND B sBiseTcs moka3 JABYX pa3iHuYHBIX CROC0008
OIICHKU COCTABJISIOIIMUX HEOMPEICICHHOCTH.

CTraHJgapTHYI0 HEONpPEJCICHHOCTh THINa A  TMOJy4yaloT U3 @YHKyuu naomuocmu
eéepossmHocmu, NOJyYeHHON 13 HAOJI0/1aeMOr0 pacipeiesIeHUs 10 YaCTOCTH.

CraHmapTHYI0 HEOINpPEACNICHHOCTh THUMa B moiyyawT u3 npeononazaemou @ynHkyuu
NJIOMHOCMU 8€POIMHOCHIell, OCHOBAHHOW Ha YBEPEHHOCTH B TOM, YTO COOBITHE TIPOU30iIeT. DTa
BEPOATHOCTh YaCTO HA3bIBACTCS CYOBEKMUBHOU 6€POAMHOCMbIO.

B OonpmmHCTBE cilydaeB u3MepsiemMas BEIMYMHA Y HE SBISETCS MPSIMO H3MEpsieMOH, a
3aBUCUT OT m APYTUX HU3MepsieMbIX BenuuuH X/, X2, ..., Xm , Ha3bIBaeMbIX BXOJHBIMH, 4Yepe3
(YHKIIMOHATBHYIO 3aBUCUMOCTb:

Y=f1X.%. X))

CTaHI[apTHaH HEOINIPEACJICHHOCTb IO TUITY A IMPUHIUMIINAIBHO aHaJlormdyHa OLCHKE TOYHOCTHU
I/I3MepeHHﬁ C TOYKH 3PCHHUA KOHUCIIIUU HOFpGI.HHOCTCfI. Ota HGOHpe,Z[CJ'IéHHOCTB uAd OLICHHUBACTCA
o pe3yjibTaTaM MHOTI'OKPATHBIX I/I3M€peHI/If/'I, npuiceM, UCXOAHBIMU JAaHHBIMU JJId €€ BBIYMCICHUSA

P . : N y
SIBIIIIOTCST UX PE3yJIbTaThl , Tne i = I,..., m, ni - 4ACIO U3MEPECHUN I-Ol BXOJHOMU
BenuurHbl. CTaHIApTHYIO HEOMPEICICHHOCTh CIMHUYHOTO W3MEPCHHS i-d BXOIHOW BEITMYUHBI
uA,i BBIYUCISIOT 1O popMyIie:

1 &
Uy = |]—2" -%)
4) "‘_l:_.(xn ’

I
x——T'x,'

rae el cpenHee apudmernyeckoe i-" BXOJIHOU BEJIMYMHBI.
CraHIapTHYIO HEONPEAeICHHOCTh UA(Xi) W3MEPEHWH i-i BXOJHOW BEIWYUHBI, MPH KOTOPOM
pe3ynbTar onpeaeﬂmoT Kak CcpeaHee apu(MeTH4ecKoe, BBIUHCISAIOT 10  (opmye:

“1@7:)=“'(n 1)“(:.' )

CrannaprHas HQOIIpeIleJIEHHOCTb no tuny B npuHUMNHMAIBHO OTJIMYAETCS OT OLEHKH C
TOYKH 3pEHMSI KOHLIETIIIUU MTOTPEIIHOCTH u3MepeHnid. OHa UCIOJIb3YyeTCs /Ul OLEHKU BEJIUYMHBI X,
KOTOpasi He Oblila oJyueHa B pe3ysibTaTe MOBTOPHBIX HAOIIOACHUA.

Jns  HeompeneleHHOCTH TuUma B mnpuMeHsieTcs anmapar cy0beKmueHoil meopuu
eepoamuocmeil: BEpOSITHOCTh XapaKTEpU3YeT Mepy 006epus, a HE YacTOTy COOBITHUN, Kak 3TO
WCIOJIb3YETCS B KOHLUENIMU MOTPEIIHOCTH, OCHOBAHHOW HA YaCTOTHOW TEOPUHU BEPOSITHOCTEN. J[iis
ONpeJIeJICHUS] HEONPEACIICHHOCTH 110 THUIY B MIMPOKO MCHONB3YyeTCs anpuophas ungopmayusa o
HETOYHOCTHU UCIOJIb3YEMBIX JaHHBIX.

CyMmmapHasi CTAaHAAPTHAs HeONpeAeJTeHHOCTh Uc(y) — 3TO CTaHAAPTHAs HEONPEAECICHHOCTh
pe3ysibTaTta M3MEpEeHHs, KOrja pe3yJjbTaT I0JIydyaloT W3 3HAUEHUH psAjga JApYrux BEJIUYHH.
OueHeHHOE CTaHAApPTHOE OTKJIOHEHHE, CBSI3aHHOE C BBIXOJHOW OLIEHKOM WIM C PE3ylbTaTOM
U3MEPEHUS ), HA3bIBAIOT CYMMAPHOIU CMAHOAPMHOU HeonpedeneHHocmplo U 0003HAYa0T uc()).
CyMMapHas cTaHapTHasE HEOIPEACIICHHOCTh I HEKOPPEJIUPOBAHHBIX BXOJHBIX OLEHOK
orpeaensercs: u3 GOPMYJIbL:

B sT0ii hopMyIie HEonpeaeNeHHOCTh % MOKET OINpPENeAThCS Kak Mo TUMY A, Tak U 1o Tumy B.

CyMMapHasi HEOIPEACICHHOCTh MOXET HCIOJIb30BAThCSA ISl BBIPAKECHHS HEONPEICICHHOCTH
pe3yabTaTa M3MEpEeHHUs, B HEKOTOPBIX ClyyasX, HalmpuMep, B TOPIOBJI€ WM IPU H3MEPEHUSX,
KACalolMXCsl 3/10pOBbsS MJIM OE€30MacHOCTH, 4acTO HEOOXOAMMO J1aTh Mepy HEONpPEeeICHHOCTH,
KOTOpasi yKa3blBaeT WHTEpBaN ISl pe3yJibTaTa H3MEPEHHs, B Mpeaerax KOTOPOro HaXOAMUTCS
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O0onbwiaa yacmp PACUpPENICIICHUs 3HAYCHUN H3MeEpsAeMOM BelndyuHbl. 11 3TOro Hcnosb3yercs
HOHSATUE PACUIUPEHHOT HEONPEOeIeHHOCIU.

PacmimpeHHasi HeONpeaeJeHHOCTb MHCIIOJIB3YETCs I BBIPAXKCHHUS HEONPEACICHHOCTU
pe3yabpTaTa M3MEpPEHUsT B TOPIOBJIE, NPOMBIIUICHHOCTH, PEryJUPYIOIIMX AakKTax, NpPU OXpaHe
310pOBbs U OE30MACHOCTM B KAueCTBE OONOJIHUMENbHOU Mepbl HEOnpedenieHHOCHU.
Pacmmpennyto HeonpeneneHHOCTh U NONy4arOT IMyTEM YMHOKEHMsST CYMMAapHOM CTaHJIapTHOU

HEONPENENEHHOCTH uc(y) Ha Kodgppuyuenm oxeama k: U=k, ()

OCHUIIOBA U.I'.
MI'TY «MAMWN»
Hayunslii pyxoBogutens: goi., k.X.H ABAIOIIKHWHA T.B.

W3MEPEHUE JIMHEMHO-YTJIOBBIX PASMEPOB JIETAJIA ITEPBOM CTYIIEHA
KOMITPECCOPA HU3KOTI'O JABJIEHHA «KOPITYC» HA BA3E KOOPIUHATHO-
N3MEPUTEJIBbHOU MAIIIUHbBI ®PUPMbI «FARO ARM»

Pa3BuTHe TexHOIIOTUI HEBO3MOXHO 0€3 KauecTBEHHOIro KoHTpoJs. [llupokoe ucnosnb3oBanue
CTaHKOB C YHCIJIOBBIM IPOTPAMMHBIM YIIPABJICHHEM B TPOU3BOJACTBE YBEIMUWIO TpeOOBaHME K
HCIIOJIb3YEMBIM CPEJICTBAM KOHTPOJIS, a/J€KBAaTHBIM OTBETOM ObUIO MCIIOJI30BAHME B KOHTPOJIE
KoopauHaTHbIX u3MeputenabHbix MammH (KHM). Copemennsie KM mpenctaBieHbl MIUPOKUM
MOJIETIbHBIM ~ PSZIOM, 4YTO II03BOJISIET BBIOpAaTh MAalIMHY B COOTBETCTBUM C pELIAEMbIMU
M3MEPUTENIbHBIMH 3aJja4aMU, YCIOBUSIMHU (TeMIepaTypa, JaBlI€HHUE, BIAXXHOCTh, 3allbUIEHHOCTD) U
(¢uHaHCOBBIMU BO3MOXKHOCTAMHU npeanpusitus. KUM yHuBepcaibHa: KOHTPOJIbHO-U3MEPUTEIbHBIE
ONEpPALMKI MOKHO OCYILIECTBIIATh KAaK HA 3TAle OCBOEHUs, TaK U IIPU CEPUMHOM BBIITYCKE JIeTajeH, a
TaK)K€ TII03BOJISIET 32 OJMH YCTAaHOB NPOKOHTPOJIMPOBATh IPAKTUYECKH BCE HOPMHUPYEMBIE
napaMeTpsl U B JIa0OPATOPUH, U B IIEXOBBIX yCIOBHUSX.

OcHoBHOe npenmyiecTBo coBpeMeHHbIX KM — BO3MOXHOCTH MOJTHOM aBTOMATH3aIlMN KaK
Ha JTare peaau3aluu KOOPJUHATHOIO METO/1a U3MEPEHUH, TaKk U Ha 3Tane 00pabOTKH pe3yIbTaToB
TUX u3MepeHuil. Kpome Toro, Ml mojiyyaeM BO3MOKHOCTb OCYILECTBIISITH KOHTPOJb KauecTBa
KPYIIHBIX KOPIIYCHBIX JETaled CIOXHBIX TIOBEPXHOCTEH C TIOBBIIIEHHOM TOYHOCTBIO H
JIOCTOBEPHOCTBIO PE3YJIbTATOB U3MEPEHUH.

B pesynpraTe npoBeIeHHOTO aHalIM3a UCIOJIb3YEMbIX Ha MPEAIPUITHU CPEJICTB U3MEPEHUI
obuta BeiOpana KM ¢upmbr «FARO ARM».

Tak kak JaHHOE CPEICTBO U3MEPEHUIN OBLIO UCTIOIB30BAHO HA IPEANPUSITUN BIIEPBBIE,
HE00X01MMO ObUTO pa3paboTaTh METOAMKY MPOBEICHUS JIMHEHHO-YTJIOBBIX U3MEPEHUH UIMEHHO ISt
JIeTajIu KOpITyca MepBOi CTYIEHH KOMIIpeccopa HU3KOro JiaBiieHus Ha 0aze Ha 6aze KUM dupmbr
«FARO ARM)» , 4TO ¥ SIBUJIOCH IIENIbIO HACTOSIIIIEH PaOOTHI.

Pa3paborannas MmeToauKa NpOBEACHUS JIMHEHHO-YTIOBBIX U3MEPEHUI TT03BOJISET
MHTEHCU(UIIMPOBATH TEXHOJIOIMYECKHI Tporecc 00padboTku netanu «Kopryc» nepBoii crynenu
KOMITpEeCCOpa HU3KOTO JJaBJICHMSI, TOBBICUTH TOYHOCTb U JJOCTOBEPHOCTh PE3YJIbTaTOB U3MEPEHUS U
0TKAa3aTbCsl OT OOJIBLIOTO KOJUYECTBA CPEICTB U3MEPEHHUSL.

NBAHOBA B.T'.
MI'TY «MAMW»
Hayu. pykoBoautens: K.T.H., 1ouieHT. BPFOXOBEIL A.A.

PA3BPABOTKA METOAUKHU KAJIMBPOBKU KYBATYPHUKA JIs1 U3MEPEHUSA
OBBEMA YYPAKOB

enpto maHHOW pabOTHI SBISETCS pa3pabOTKa METOJUKH KaTuOPOBKH H3MEPHUTEIBHON
cucteMbl - KyOarypHuka.  OOBEKTOM W3Y4YeHHs SBISETCS JAHHOE CpPEICTBO H3MEPEHHUs
(xyOaTypHuk), npuHajiexamiee npeanpusatuio 3A0 «Ilnurcnudanpom», KOTOPOE HCIOJIb3YETCs
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JUTSl U3MEPEHUst 00beMa UypakoB (PaCHWICHHBIX Ha OMpeAesieHHYI0 AuHy (650MM) OpeBeH), HO HE
UMeeT METOJMKH KaJnOpoBKM. Tak Kak JaHHOE CpPEACTBO M3MEpPEHHUs He IpeaHa3HaueHO IJis
npUMeHeHHs B chepe TocyIapCTBEHHOTO PETyJIUpOBaHHS 00ECTICUYCHHS eIMHCTBA U3MEPEHUH U HE
3aHECEHO B TOCpPEECTp CPEACTB H3MEPEHHUs, OHO MOJBepraercs KaauOpoBKe Ha J100pPOBOJIbHON
OCHOBE BMecCTO MoBepkd. KanmubpoBka — 3TO COBOKYNMHOCTh OIEpalfil, BBITOJIHSAEMBIX C LIEIbIO
OIIpECIICHUS] U MOATBEPKACHUS JNEUCTBUTEIbHBIX 3HAYCHUM METPOJIOTMYECKUX XAPAKTEPUCTUK U
(MIM) MPUTOAHOCTH K IPUMEHEHUIO CPEICTBA U3MEPEHUH.

Ky6aTtypHUK COCTOUT M3 M3MEpPUTENBHOIO IpeoOpa3oBarens, CUCTEMBbl MOJaud OpeBHA U
MEePCOHANBHOIO KoMIiptoTepa co crneuuanbHbiM [10. KoHeuHbM pe3yibTaToM paboThl JaHHOU
CHCTEMBl SIBISIETCS oOlpeneieHne odbeMa 4dypakoB. Ha morpemHocTs pesyipTara H3MEpeHUs
BJIMSIFOT COCTABIISAIONINE CHUCTEMBI-KyOaTypHHKA, COOTBETCTBEHHO METOJIWKA KATHOPOBKHU JTOJKHA
oTpaXkaTb JaHHBIA (akT. JlaHHas MeToauKa OmNpeAessieT NPUTOAHOCTh K NMPUMEHEHUIO JaHHON
CUCTEMBI 3a CUET OIpPEAETICHUS MOTPEIIHOCTH B Mpoliecce KaTMOPOBKU CUCTEMBI M CPABHEHHUHU €€ C
JI0IYy CTUMOM TIOTPEIIHOCTBIO Ha Ky0OaTypHUK.

KanubpoBka kyOaTypHHKa NpPOM3BOAMTCS HA MECTE SKCIUIyaTalluu JJs y4yeTa BHEIIHUX
BAMSIOIMX (PaKTOpOB (IIyMm, TemmepaTypa, BUOpalus, BO3AYyLIHbIE NOTOKM M T.A.). B kauecTBe
CPEICTB KaJIMOPOBKU MCHOJIB3YIOTCS PYJIETKa 2-ro Kjacca TOYHOCTH WM M3MEpUTENIbHAs JINHEHKa.
Ilepen HayamoMm KamuOpOBKHM JIOJKEH OBITH MpoBeneH BHemHHM ocmoTp CHM M HacTpoiika, B
COOTBETCTBHE C IKCIUTYaTallMOHHOW TOKyMeHTanuei. KamuOpoBKy MOTYT MPOBOIUTH CIIEUAIUACTHI
COOTBETCTBYIOLIEH KkBanmudukauuu. Ilocne npeaBapuTenbHOW MOATOTOBKH — OINpENeNseTcs
MOTPEIIHOCTh U3MEPUTEIBHON CUCTEMBI.

Jns ompezneneHUs MOTPEIIHOCTH CUCTEMbI ObUIO PELIEHO B3ATh 3 KOHTPOJBHBIX 00pasla,
00bEM KOTOPBIX M3MEPSJICS METOJOM KOHIIEBBIX CEUCHHMH (IaHHBIH MeTon ObUT B3AT 3a
KOHTPOJIbHBIN), a 3aTeM 00beM ITUX 00pa3LoB onpeAessicsa KyO0aTypHUKOM OTAEIbHO AJIS KaXI0T0
obpasna ¢ 10-kpaTtHOW TOBTOpPHOCTHIO. J[s1 Kakmoro oOpasiia ObUT HaWIEH CpeIHUN O00BeM,
aOCoOMIOTHAsT M OTHOCHUTENbHAsi morpemHocTH. CpaBHEHHE NPOBOAWIOCH [0 MaKCUMalbHOU
MOTPEIIHOCTH, KOTOpasi HE JOJDKHA IPEBBIIATh JOMYCTUMYIO morpemHocts. Ha ocHoBe »TOro
OBUIO CIENIaHO 3aKJIYEHUE O IIPUTOJAHOCTHU K MCIIOJIb30BAaHHUIO JAHHOTO CPE/ICTBA U3MEPEHMSL.

CEKIIUA «<HAYEPTATEJIBHAA TEOMETPUA U YEPYEHUE»

KOB3APbH A.C., BYJIIBI'EPOBA K.A.
MI'TY «cMAMIN»
Hayu. pykoBogutens: AKOBYK O.A.

IPA®UYECKUI TAKET ABTOKAJI 2010. AHTEP®EC MOJIb30BATEJISL, IEHTA U
BCILIBIBAIOIUE MOJACKA3KH

[Iporpamma AutoCAD mnpenocTaBisieT MOJAb30BATENIO IIMPOKHUE BO3MOXKHOCTU aJanTalyiu
uHTepdeiica A pereHnss KOHKPETHBIX 3a/ad.

3nanue nonb3oBarenabckoro uHTepdeiica (IIN) u mporeaypsl OBICTPOTO MOCTYIA K BaKHBIM
KOMaHJaM HCO6XO,Z[I/IMO 71 JTOCTUXKCHUA BBICOKOH MMPOU3BOAUTCIIBHOCTU  IIPOrpaMMHOI'0
o0ecrneyeHus.

JleHTa BBIBOJMTCS HA OSKpaH ABTOMATHYECKHM IPH CO3JaHUU WM OTKPHITUM (aiina u
MpEJICTaBIseT COOOM KOMIIAKTHYIO HAJIUTPY CO BCEMH HHCTPYMEHTAMH, HEOOXOIUMBIMU IS
coznanus (aiina.

Jlenta oOecrieunBaeT JErKWWA JOCTYNl K HWHCTPYMEHTaIbHBIM cpeactBam AutoCAD ¢
MOMOIIBI0 Ha0Opa BKJIAIOK 1 maHeneid. Kaxknas BKIagka COIEpKUT HECKOIBKO TaHeNeH, a Kaxjas
MaHeNb COJAEPKUT HECKOJIbKO MHCTPYMEHTOB M 3JEMEHTOB YINpaBJICHHs, I[MOJAOOHO MaHENIIM
HHCTPYMCHTOB. HeKOTOpBIC MNaHCIM MOKHO pasBopavyuBaThb I OOCTyla K AJONOJHUTCIIbHBIM
UHCTPYMEHTAM.
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BennpiBatomue noacka3ku — 3TO ONMCATENbHbIE COOOILEHUS, KOTOpbIE OTOOpa)KaroTCs
PSAAOM C KypCOpPOM, €CIIM YCTAaHOBHUTH U 3aJiepaTh €ro Ha KHOIKE MaHEeIH WHCTPYMEHTOB JHOO

MaHCJIN JICHTBI UJIKW HAa ITYHKTC MCHIO.
[[J'ISI OTO6pa)K€HI/I$I IIOACKAa3Ku C HMCHEM, KJIaBUILIEH 6BICTpOFO BbI30B4, OIIMCAHHMCM H

uHpopManMed O KOMaHAe IA JTF000r0 WMHCTPYMEHTAa Ha TMaHeNTu OBICTPOro J0CTyNa MOXKHO
YCTaHOBUTH KyPCOP MBIIIN HAJ STUM HHCTPYMEHTOM.

CEKIIUA «COITPOTUBJIEHUE MATEPUAJIOB»

I'PEBEHKUHA M.HA.
MI'TY «<MAMMN»

Hayu. pykoBoaurens: npod., k.1.H., OCUIIOB H.JI.

PACYET HA TIPOYHOCTb CPE3HOI'O JINCTOBOI'O COEJAUHEHMUSA

CpesHble  COGAMHEHHMS HAXOIAT MIMPOKOE TMPUMEHEHHE B  PA3IUYHBIX  00JaCTIX
MalIMHOCTPOCHUS.  KOppeKkTHBII  pacyeT  TakKuX  COEAWMHEHHM  TO3BOJIAET  IMOBBICHUTH

AKCIUTyaTallMOHHYIO Ha/IeKHOCTBh y3Ja.
Ho mpu sToM BO3HMKaeT BOMPOC: Kak JOOUTHCA HAMOOJBIINECH KOPPEKTHOCTH PACUYETHOU

CXCEMbI U pE3YyJIbTATOB, IMOJIYYCHHBIX HA e€ ocHoBe?
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B OGonblinMHCTBE ciay4aeB B HMHXKEHEPHOH NpakTHKE NMPOBOAMTCS pacdyeT Ha CMATUE B
IPEIOJIOKEHUH O PABHOMEPHOM PACHpPEECICHUH BHELIHETO YCHIUS MO KaXJA0My KPENEeKHOMY
3JIeMeHTy. B peanbHOCTH 3TO pacnpe/iesieHle CyIeCTBEHHO HEpaBHOMEPHO.

B nannoii paboTte pemraercs 3aada o 1€HCTBUTEIBHOM PACIIPENEICHUHN BHEIIHUX YCHIINN

0 PSAY 3aKpeTICHHIHA.
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PacuerHast cxema JMCTOBOIO CO€MHEHUS M300paxkeHa Ha puc. 1. Pa3HOCTb MeXly HCTUHHBIM
yanuaeHueM otpeska AB Aa=N/k m onipeneneHHbIM ¢ y9€TOM IMOJATIMBOCTH KPEMEeKHOTO y3J1a 10

dbopmye:
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rae: E;, E>- Moaynu ynpyrocTd MaTepraioB BEPXHEr0 U HUYKHETO JIMCTA COOTBETCTBEHHO
k — peasibHast KECTKOCTb 3aKpPEILICHHUSI, OHpeI[eJ'II/IM (I)OpMynoﬁ'

A= Ag — &m,-!&‘(k

EE._h‘ﬁ-,_ EE;EB } lEi:D

(2)
Bepxwut nucm:
A A LR
-
]
Huxwud pucm:
PR, e P,
. O
Puc.3

YpaBHEHHE COBMECTHOCTH JieopMaluii B i-M IIPOJIETE MOXKHO MOTYy4UTh B BUzeE (3),
Nima@ — N + Npra@ =-F". (3)

rae: Nij, Ni+i, Ni— ycunus, IpuxoJsiuecs Ha NpoJEThI,

Ebh, _ _ by
= &, .ﬁ—1+2ar+-ﬁ=.

®opmya (3) npencrapiseT coO0W CUCTEMY alreOpanvyecKux YpaBHEHUM OTHOCUTEIIBHO
YCHITUI V;, TPUXOISIIIUXCS HA KAXKIBIH i-i MPOJIET.

Fy=Nj—=Nj—z (4)

Jly1st TOro, 9TOOBI BOCTIONB30BATHCS ATOM METOIUKON, HEOOXOAMMO pacrosiaraTh 3HaueHUEeM
JKCCTKOCTHU KPCHCIKHOTO y3Jia k I[JIH BBIYUCJIICHUA HGO6XO,Z[I/IMOFO HaM 3HAa4UCHUA BOCIIOJIb3YCMCH
perieHueM KOHTAaKTHOW 3a/1auu JIsl IOYTH COOCHBIX MUJIUHAPUYECKOTO IITAMITa U OTBEPCTHS:

P . -
Ugy = E-L p(e’) 7 [—3 & cos(p - @) 1=¢3M+xz-sin|@— 'as:fFI]r:f';lﬂfF )

TJI€: Uy - B3AUMHOE CMEIEHHE IIEHTPOB MIIMHIPUIECKOTO IITaMIIa U OTBEPCTHUS
P(9) — KOHTaKTHOE J1aBJICHUE
(9 — YTJIOBOHM TIOJTypa3Mep IUIOMIAKA KOHTAKTa.
02 ¥ )o— KOHCTaHTBbI, ONIPE/ICJICHHBIE C YYETOM CBOMCTB MaTepHaia CKpErisieMOn MJIaCTUHBI.
Hcxomst u3 3TOM 3aBUCHMOCTH, HAXOIUM 3HAUYCHUE KECTKOCTU k. B wacTHOM ciydae, 1uist
cranpHOro coemuuenus, k=1.3-10° (H/m).
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C HaI/I,I[eHHbIM 3HAa4YCHUECM )I(eCTKOCTI/I k IJIst COCIUHCHHA CO CIICAYIOIUMU napaMeTpaMH

=6-107 M, h;=h;=1-10" M, b=1-10" M - HaiiieHBI KPUBBIC PACIIPEICICHUS BHEIIHETO yCI/IJII/ISIP 1o

KPENeXHBIM y3maM (puc. 4). Ha puc. 5 mpe/cTaBieHa KpHBasi pacrpeaeeHust ycumas P’ o
MPOJIETaM JIMCTOB MEX]1y KPEIUJICHUSIMU.
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JlaHHast METO/IMKA MO3BOJISIET ONPEIEIUTh HE TOJIBKO CTATUYECKYIO KapTUHY JedopMaliuu
JIMCTOBOT'O COEJJMHEHMSI, TAK U €TI0 COIIPOTUBIIEHUE YCTAIOCTH U PECYPC

I'PEBEHKHUHA M.H.

MI'TY <MAMIN»
Hayu. pyxoBoaurenu: ct. npen. JYKbAHOB M.H., nou. PBIBAKOBA M.P

BJAUSAHUE OCHOBHBIX TAPAMETPOB PE3bEbI HA TIPOYHOCTH BOJITOBBIX
COEJUHEHUI. IPUEMO-CJATOYHBIE UCITBITAHUSA OJITOB

1 2 3 245 6

Puc. 1 CunoBoe noie

Puc. 2. 30HbI KOHIIEHTPALIMK HANPSIKEHUN
B COEIMHEHNH OOJIT — raiika B 00OJITOBOM COEIMHEHUH

bonToBrie COCAUHCHUA  HAXOIAT MHUPOKOC TMPUMCHCHUC B  Pa3IMYHBIX  OTPaACIdgX
MAalIMHOCTPOCHUSA U SABJIAKOTCA BECbMa OTBCTCTBCHHBIMU DJJICMCHTAMU KOHCTPYKHI/Iﬁ Yrto xe

BJIMSET Ha TPOYHOCTh PE3bOOBBIX COCIMHEHMH W Kak JOOUTbCS Oojiee BBICOKHMX IOKa3aTesien
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IIPOYHOCTHOM HAJIEKHOCTU IPU MUHMMAJIBHBIX 3aTpaTax Ha Matepuan? JlanHas paboTa MoCBsIlIEeHA
aHaIU3y MapaMeTpoOB, BIMAIOIMX HAa MPOYHOCTh DPE3bOOBBIX COEAMHEHHWH, M OCHOBaHa  Ha
pe3ysbTarax, MOJy4YEeHHBIX IPU IPOBEIECHUHN UCTIBITAHUM.

AHalu3 HanpsHYKEHHOTO COCTOSIHUS U MCCIIeI0BaHUE IPOUYHOCTU OTJENBbHBIX 3JIEMEHTOB 00JITa
MOKAa3aJiv, 9YTO MPOYHOCTh PE3bOOBBIX COCMHEHUI B 3HAYUTEIILHON CTETICHHU SIBISICTCS JIOKAIbHOM:
B 3aBHCHMOCTH OT XapaKTepa BOCIPUHUMAcMbIX HANpPSOKECHUM M BHJA HArpy>KEHUs, a TaK JKe
KOHCTPYKLIMM M TEXHOJOIMM H3TOTOBJIEHMS, B HUX O0pa3yloTcsi ciadble MecTa, MO KOTOPBIM
OOBIYHO W MPOUCXOAUT paspymeHue. CrnabbIMM MecTaMU pPe3bOOBBIX COEAMHEHHH MOXKET ObITh
m000i W3 dIeMEeHTOB OoJsiTa: Hape3aHHas 4acTh, MEPEXOi OT HApe3aHHOHW YacTH K TIAJKOMY
CTEp>KHIO (IIPOTOUKA), caM TJIaJIKUil CTep)KeHb, FOJI0BKA 00JITa, U raika.

KOHCTpYKTUBHBIMM M TEXHOJIOTMUECKHMU MEPONPUATUAMU MOKHO U  HEOOXOJUMO
obecneuynTb, YTOObl B 3aBUCUMOCTH OT BHJla Harpy>Ke€HHUs pe3b00BOE COEIMHEHHE MMEJO TOJIBKO
0JIHO c1ab0e MECTO, OIPEIESIOIIEe IPOYHOCTh BCEIO COEITUHEHUSI.

Kaxnas maptust 601T0B (B 0COOCHHOI Mepe 3TO OTHOCHUTCS K WU3JEJIUSAM, U3TOTOBIEHHBIM I10
HOBOH KOHCTPYKIIMH) JTOJIKHA COIPOBOXKAATHCS CEPTH(PHUKATOM, YJOCTOBEPSIOMIMM HX KadecCTBO.
JU1s1 3TOr0 JOIKHBI OBITH IPOBE/ICHBI:

1. KonTtposns:

v KoHTposs BHEIIHETO BHUAA U Pa3MEPOB;

v Kontpons Ha Hammuue TpemH (TPOBOAMTCA Uil BCEX JeTalled W3 MapTHH
JFOMHUHECLEHTHBIM METOJIOM MJIM METOJIOM IIBETHOM E€(PEKTOCKOIIHN).

2. [TpueMo—caToyHbIC UCIIBITAHUS:

v VcnibiTanus Ha pa3pbIB MOJIHOPA3MEPHBIX OOJITOB;

v VcnpiTanus Ha pa3pbiB 00paslioB, BEITOYEHHBIX U3 OOJTOB;

v HcnbiTanus Ha Cpes;

v HcnpiTanus Ha CTAaTUYECKYIO YyBCTBHUTEIBHOCTH K HaJpe3y (MCIIBITAaHWS HA Pa3pbIB
Ha KOCOM 11aiibe);

v HcnipiTanus Ha MAJIONUKIIOBYIO YCTalOCTh;

v HcnbiTanus Ha onpeneneHne KodpPHUIMEeHTa 3aKpyYUBaHNUS;

v HcnbiTanus Ha onpeesieHne TBEPIOCTH;

v VcnbiTanus Ha yAapHbIH U3rud oOpas1oB, BRIPE3aHHbBIX U3 OOJITOB;

v JlonOTHUTEbHBIC UCIIBITAaHUS ¥

*B 3aBUCMMOCTH OT MaTepuasa, mapaMeTpOB KOHTPOJIUPYEMBIX e Tallel, pe3yJIbTaToB YykKe
MPOBEJICHHBIX HCIBITAHUNA, a TaK e TpeOOBaHWI COOTBETCTBYIONIMX CTAHJAPTOB MOTYT
MIPOBOAMTHCS HE BCE BBl MUCIBITAHUHM, a JIMIIb HEKOTOPbIE M3 HUX, YTO MOAPOOHO OMHCAHO B
COOTBETCTBYIOIIMX CTaHAapTax. Tak e MOryT J00aBIsThCS pa3IUYHbIC JOMOJHUTEIbHBIE
UCIBITAHUS, HANpHUMEp, HCIBITAHUS Ha ONpeleseHne 00e3yrJepoKUBaHUs, WCIBITaHUA Ha
IIOBTOPHBIN OTILYCK U T.JI.

[To pe3ynbraTaM NpOBEACHHBIX MCHBITAHUN M KOHTPOJIS JAaeTCs 3aKJII0YEHHE O MPUTOJHOCTU
WM HETIPUTOJHOCTH MapTHH OOJITOB K 3KCILTyaTaIlHUH.

B paGote OyayT npeacTaBiaeHbl 0OIINUE MOTOKEHUS MPOBEIACHUS TPUEMO-CIATOTHBIX
UCIBITAHUHN Ha MPUMEPE MAPTUU OOJITOB U3 TUTAHOBOTO CIUIABA.
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CEKIIUA « CTAHIAPTU3ALIUA, YIIPABJIEHUE KAYECTBOM U CEPTU®UKALIUSA»

MAJIOPO/I H.A., YIMTHHA /I.1O.
MI'TY «MAMW»
Hayu. pykoBoaurens: ktH, noneHt AHAPYX O.H.

COBEPHIEHCTBOBAHUWE MNOHATUWHOM BA3bI TEXHUYECKOT'O
PET'YJIMPOBAHUA

B Poccuiickoii denepanuy MoHSATHE «TEXHUYECKOE peryiaupoBaHue» nosisuioch B 2002 rogy
¢ npuHsATueM ¢eaepanbHoro 3akoHa (O3) «O TeXHUYEeCKOM peryJInpOBaHUNY.

[IpunsiTHE TAaHHOTO 3aKOHA OBITIO 00YCIOBICHO CIEAYIOIIUMU TPUIYUHAMHU:

1.  Heob6xo0umocmvlo 2apMoHU3auuUU HAUUOHANbHBIX HOPMAMUBHBLIX OOKYMEHMO8 N0
GUOAM U COOEPHCAHUIO C MENHCOYHAPOOHBIMU HOPMAMUBHBIMU OOKyMenmamu. B Hamel cTpane
1m0 2002 roma craHmApTHI COIEPKAIHM O0sS3aTeNbHBIC IS COOJNIFOICHUST TPeOOBaHUS K OOBEKTaM
(mponmykuuu, mpoleccaMm, yciayram). B MeXIyHapogHOW TMpaKTUKE CTaHIAPTHI COJEpIKalu
NoOpoBOJIbHBIE TpeOoBaHMA K OOBEKTaM, a o0s3aTeNbHbIe TpeOOBaHUS (PUKCHPOBAINCH B
TEXHUUYECKHUX PErIaMeHTaxX.

2. Heooxo0umocmoio yuema peanuil polHOYHOU IKOHOMuKku. Dukcanus B cTaHaapTax
00s3aTeNnbHBIX TPEOOBAHUN B COBETCKOE BpEMSI OTpakaja peajudl IJIAaHOBOM SKOHOMHKH, U Ha
NEPEXO/IHOM ATare K PbIHOYHOW 3KOHOMUKE, KOTOopblii PO npoxonuna B 90-bie roapl, sBIsSIACH
dakTopoM,  CHEPKMBAIOIIMM WHUIIMATUBY MPOU3BOJAUTENEH. YCTaHOBJICHHE B CTaHIAPTax
NOOpOBOJBHBIX ~ TpeOOBaHMKH K  OOBEKTAaM TOBBINIANO AKTUBHOCTH  MPEANPHHUMATEINCH,
CrocoOCTBOBANO TUOEpaNu3aii SKOHOMHUKHU U POCTY MPOU3BOJICTBA B CTPAHE.

B ®3 «O TexHHYECKOM pEryJupOBaHUN» MPEACTABICHO CIEAYIOIIEEe ONpeaeTIeHNe
TEXHUYECKOTO PEryJIUPOBaHUSI.

TexHnuyeckoe peryJiMpoBaHue - I[IPAaBOBOE pETYJIMPOBAHHWE OTHOUIEHUH B 00JAcTH
YCTaHOBJICHUS, MPUMEHEHUs] U HUCIOJHEHHsS 00s3aTeNbHbIX TPeOOBaHUN K MPOAYKLUHUU WIH K
CBA3aHHBIM C HHMMM IIpoLleCCaM NPOEKTUPOBAaHUS (BKJIIOYas M3bICKaHMs), NPOU3BOJACTBA,
CTPOUTENIbCTBA, MOHTaXa, HaJNAJKW, OKCIUTyaTalldd, XpaHEHHUs, TIEepPEBO3KU, pealu3aluu u
YTUIM3AMM, a TaKkKe B OOJACTH YCTAHOBJICHHMS M NPUMEHEHHsS Ha J0OPOBOJILHOW OCHOBE
TpeOOoBaHUI K MPOIYKIUH, MpoLEeccaM MPOESKTHUPOBaHUS (BKIIOYas M3bICKaHUS), MPOU3BOJACTBA,
CTPOUTENBCTBA, MOHTaXa, HAJAIKW, OKCIUIyaTallud, XpaHEHUs, IEpPEBO3KM, pealu3aluuu u
YTUIN3ALUY, BBIIIOJIHEHUIO pabOT WM OKa3aHUIO YCIYT U MPAaBOBOE PETYJIMPOBAHNE OTHOLLIECHUH B
00JaCTH OIIEHKU COOTBETCTBHUSI.

DTy CIOXHOE ONpEeJelIeHUEe TEXHUYECKOTO PEeryJupoBaHUS MOXKHO IpPUBECTH B Ooiee
npocToii popme.

TexHuyeckoe peryJMpoBaHue - IPaBOBOE PETYJIUPOBAHNE OTHOIIECHUHN B 001aCTAX:

- YCTaHOBJICHUSI U IPUMEHEHHUS 0053aTeNIbHBIX TPeOOBaHUN K 00BEKTaM,

- CTaHJapTU3ALINH,

- OLIEHKU COOTBETCTBUS (PUCYHOK ).

TakuMm o0pa3oM, TEXHUYECKOE PeryJIMpoBaHUe BKIIOYAET TPU B3aUMOCBsI3aHHbIE 00JIaCTH:

1. ObsacTh ycTaHOBJIEHMST W TNPUMEHeHHsi 00M13aTeJIbHbIX TpeOOBaHUH K
o0beKkTaM.

O0bekTaMM, N0 OTHOUIICHHIO K KOTOPBIM YCTAaHABJIMBAIOTCS 00s3aTebHbIE TpeOOBaHUS,
ABIIAIOTCS NMPOAYKUMS U CBSI3aHHbIE C MPOAYKLUHEH MPOLecchl: MPOLECChl MPOEKTUPOBAHMUS,
IIPOM3BOJICTBA, CTPOMUTEILCTBA, MOHTAXa, HaJAJKH, OKCIUIyaTallud, XpaHEHWs, IEPEBO3KH,
peaivzalMi M YTWIM3AlMM. OTH TPOLECChl HA3bIBAIOT IPOLIECCAMU KM3HEHHOI0 IUKJIA
NPOAYKIIUH.

OOs3aTenbHble  TpeOOBaHHS K OOBEKTaM YCTAHABIMBAIOTCA B HOPMAaTHBHO-TPABOBBIX
JIOKYMEHTaX, KOTOPbIE HAa3bIBAIOTCS TEXHMYECKMMH perjiaMeHTaMHu.

TpeOoBaHMs TEXHUYECKHUX PETIIAMEHTOB HaIlpaBJIEHBI HA 0OecTieueHre 0€30MacHOCTH.
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2. ObsacTh CTAHAAPTH3ALMH.
Cranpaprusanms - JESTEIbHOCTh IO YCTAHOBJICHUIO MPABUI M XAPAKTEPUCTHUK B LIENAX UX
JI0OPOBOJIBHOTO MHOTOKPaTHOT'O HCIIOJIL30BaHUS, HaIpaBJIeHHAs Ha IOCTIOKEHUE

YOOPSAOYEHHOCTH B cdepax MpOW3BOACTBA M oOpallleHHs TNPOAYKIMH ¢  TOBBIIICHHE
KOHKYPEHTOCITOCOOHOCTH MPOAYKIIUHU, pa0OT HIIA YCIIYT.

PesynpTatroMm paboT mo cTaHmapTH3alUH SIBISETCS pa3paboTKa M BHEAPEHUE B MPAKTHUKY
HOPMATHBHBIX JOKYMEHTOB: CTaHAAPTOB, IIPaBWJ, PEKOMEHJIALMM, HOPM, COAEpPKAIIUX
JI0OpOBOJIBHBIC TPEOOBAHKS K 00bEKTaM, 00ECIIEYNBAOIINE UX KaUueCTBO.

3. O06J1acTh OLIEHKH COOTBETCTBHSI.

OneHka COOTBETCTBHSA - NMPSAMOE WIM KOCBEHHOE OIPEACIICHHE COONIOACHUS TpeOOBaHUM,
HpGI["I)HBJ'IHGMLIX K O6T)€KTy.

OleHKa COOTBETCTBHSI MOJXKET TIPOBOJIUTHCA B Pa3IWYHBIX (GopMax: JHUIECH3UPOBAHUS,
aKKpeJUTAIlMHA, TOCYAApCTBEHHOTO KOHTPOJII H Haa30pa 3a COONIIOJICHHEM TpeOOoBaHUI
TEXHUYECKUX PETJIaMEHTOB, MOJITBEPKIACHUS COOTBETCTBUS | T.]I.

OneHka COOTBETCTBUSI TPOMYKIMH YCTAHOBJICHHBIM TPeOOBaHMUSAM NPOBOJUTCA B (dopme
MOATBEPKJICHNUS COOTBETCTBHS, KOTOPOE€ B CBOIO O4YEpEIb MOXKET TNPOBOAUTHCA B (opmax
CepTI/I(l)I/IKaHI/II/I nu I[eKJ'IapI/IPOBaHI/IH COOTBCTCTBUSL.

[ TEXHUYECKOE PEI'YJINPOBAHUE ]

| |
/ YcranoBjieHue u \ / \ / \

NpUMeHeHue CTaHIapTH3alusA Ouenka
00s13aTeJIbHBIX COOTBETCTBHSA
TpeOOBaHMH K

o0beKTam

- AN NS )

PI/ICYHOK 1 - COCT&BJ’IHIOH_[I/IG IMOHATHA KTCXHUYCCKOC PCTYJIUMPOBAHHUCY

B ®epepanbHoM 3akoHe «O TEXHMUYECKOM PETyJIMpPOBAHUM» TMPSAMO M KOCBEHHO
YCTaHOBJICHBI O0BEKTHI KAKIOW U3 TAHHBIX cep ACSITeIbHOCTH.

Tak, 0OBEKTHI CQepbl «yCTAaHOBIEHUS W TMPUMEHEHHS O00sS3aTelIbHBIX TpeOOBaHMM K
00BbeKTaM» MPEJICTABIICHBI B CTAThE, PACKPHIBAIOIICH CMBICI MOHATHUS «TEXHUYECKUE PETJIAMEHTHI:
TEXHUYECKUN PETrJIAMEHT - TOKYMEHT, KOTOPBIM MPUHAT MEXAYHAPOJHBIM JOroBopoM Poccuiickoi
Oenepannn, paTuUIMPOBAHHBIM B TMOPSAKE, YCTAaHOBIEHHOM 3aKOHOAATENbCTBOM Poccuiickoit
denepaliuv, WIM  MEKIPABUTEILCTBEHHBIM  COTJIAIICHUEM, 3aKJIIOYEHHBIM B TOPSIIKE,
YCTaHOBJICHHOM 3aKOHOJAaTenbcTBOM Poccmiickori deneparmu, win GeaeparbHbIM 3aKOHOM, WIH
yka3zoM IIpesunenra Poccuiickonn denepauuu, uinn nocranosieHueM [IpasurenscrBa Poccuiickoi
denepanyu, WM HOPMATUBHBIM MIPABOBBIM aKTOM ()eepaIbHOTO OpTraHa MCIIOJIHUTEIHHON BJIACTH
M0 TEXHUYECKOMY pEryJUpPOBAHMIO U YCTAHABIMBAET O0Os3aTeNbHbIE [JIs1 MPUMEHEHHUS U
WCIIOJTHEHUS TPEOOBaHMS K 00bEKTAM TEXHUYECKOr0 PeryJupoBaHus (MPOAYKIMH, B TOM YHUCIIE
3MaHUSIM, CTPOCHHUSIM U COOPYXKEHHUSM WM K CBSI3aHHBIM C TpeOOBaHUSMHU K MPOAYKIUU
npoueccamM MPOEKTUPOBAHUs (BKJIIOYAs HM3BICKAHUS), MPOM3BOJICTBA, CTPOUTEIICTBA, MOHTaXa,
HaaJIKW, SKCIUTyaTalliH, XpaHEeHHUs, IEPEBO3KH, peal3alluy U YTUIU3AIUH ).

Takum 00pa3om, 00bEKTaMH TEXHUYECKHUX PETIIAMEHTOB SIBIISTFOTCS TTPOIYKITUS U CBSI3aHHBIC C
Humu mpoueccel. Ho! B nmanHOM ompeneneHuM MOMYXKUPHBIM HIPpU(GTOM BBIIEICHA CEepbe3Has
HETOYHOCTB: JCSATCIILHOCTh  «YCTAaHOBJICHUE H MPUMCHEHHE O0s3aTeNbHBIX TPEOOBAHUNA K
oObekTaM» (haKTHUUYECKH TpUPABHUBAETCS K Oojee MIMPOKOMY TMOHITHIO «TEXHUYECKOE
pEryJIMpOBaHUE.
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[Tonyuaercs, yto B A3 napauienbHO NPUMEHSAETCS MOHATHE «TEXHUYECKOE PETyJIUPOBAHUE)
B IIMPOKOM CMBICIIE, TPAKTyeMO€ BEpHO (PUCYHOK 1) M B Y3KOM CMBICHIE: «YyCTaHOBJIEHUE U
IIpUMEHEHHE 00s3aTebHbIX TPEOOBAHUN K OOBEKTAM»=»TEXHHUECKOE perysnpoBaHue». Bropoe
IIPUMEHEHNE OLINO0YHO.

CrnenoBarenbHO, JUIsl yCTPAaHEHUS PA3HOUTEHUH B IMOHMMAHUM TEPMUHA «TEXHUYECKOE
perynupoBaHus» Uid chepbl JESATEIbHOCTH  «YCTAHOBJIEHME M IPUMEHEHHE O00s3aTeNIbHbIX
TpeOoBaHUI K 00bEKTaM» HEOOXOJUMO MPEUIOKUTh KPaTKOe Ha3BaHUE, OTPAXKAIOIIEe CMBICI 3TOH
NeSTeNIbHOCTH. TakuM Ha3BaHMEM IIPEAJIaraercsi «TEXHUYECKOe perjiamMeHThpoBaHue». Torna B
CTPYKTYPE «TEXHHYECKOI'O PEryJIMPOBAHUSI» OCHOBHBIE COCTABIISAIOLIME MOIJIM OBl BBIVIAJEThH Tak,
KaK 9TO IIPEACTaBICHO Ha PUCYHKE 2.

[ TEXHUYECKOE PEI'YJIMPOBAHUE ]

[ N hYE N

Texuuueckoe CraHaapTHu3anus Ouenka
periiaMeHTHpoOBaHHe COOTBETCTBHA

- AN NS )

Pucynoxk 2 — [Ipennaraemas CTpyKTypa NOHSTUS TEXHUYECKOE PETYINPOBAHUE»

BYKAPEBA E.A.
MI'TY «MAMWN»
Hayu. pykoBoaurens: ct. np. CABOCTUKOBA O.T'.

PA3PABOTKA PEKOMEHJIAIIU 11O BHEJIPEHUIO 3JEMEHTOB CUCTEMBI
MEHE/VKMEHTA KAYECTBA JUISA MAJIBIX TIPEANIPUATUU

B OGonpImmHCTBE CilyyaeB 3aWHTEPECOBAHHOCTH B MpOXokaeHuu ceptudukanuu ISO 9001
00yCJIOBIMBAETCS TPEABSBISIEMBIMH CO CTOPOHBI TOTpEeOMTENe W HAJ30pHBIX OpPraHOB
TpeboBaHusMU. Takxke CyIIECTBEHHYIO POJIb UTPAET U TOT (DaKT, YTO rPaMOTHO pa3paboTaHHAs U
BHEIpEHHAs cucTeMa MeHe[kMeHTa KadectBa [SO 9001 Omaromapss CTaHOBJIEHHMIO H
3¢ (}HeKTUBHOMY pPa3BUTHIO PE3YJIbTATUBHOW CHCTEMBbI yMpaBlIeHUS HECET ¢ co0OW IeNblil psia
B2)KHBIX BHEIIHUX W BHYTPCHHUX IMPEUMYIIECTB.

MHorue npeacTaBUTeIN POCCUHCKOTO OM3HEca JI0JIr0e BpeMsl IPUIEPKUBATTUCH MHEHUS, YTO
ceprudpukarms [SO 9001 B mepByro odepenap HEOOXOAWMA KPYHHBIM IPOU3BOACTBEHHBIM
KoMraHusiM. Ho kak CBUAETENBCTBYET MPAKTHKA MOCIEIHUX JIET MO MyTH co3aaHus d(hdekTUBHON
CHUCTEMBI MEHEDKMEHTAa KauecTBa, cOOTBeTCTBYIomel ctangapram [SO 9001, uxyTt BcE Oosbiie u
00JIbIlIe TPEAMPUITUI MAJIOTO U CpeHero Ou3Heca.

Onnako opranmzanust u cepruduxanms CMK Ha ManbIX NpeanpusTHSIX HMEET H P
CJI0)KHOCTEH, HEOOXOMMO YUUTHIBATh, HAIIPUMED, FTEMEHT CKOPOTEUHOCTH, UMEIOIIUICS B MAJIOM
omsHece. 3avactyto HedpdekTuBHOCTE CMK 00ycioBieHa HEIOCTATOYHOW —IMOJIEPIKKON
PYKOBOJUTEINEH, CBA3aHHON C HEKOMIETEHTHOCTBIO B 3TUX BOMPOCAX OPraHU3aTOPOB MPEITPHUITHIA
Mazoro OusHeca. Kpome Toro, HeOOsbIIas YHCIEHHOCTb NEPCOHATAa Ha MPEANPUATHUSIX Majoro
Ou3Heca He BCer/ia MO3BOJISIET CO37aBaTh (DYHKIIMOHAIBHBIE CTPYKTYPhI YIIPaBIEeHUS! OpraHU3alueH,
B TOM uucie kadectBoM, a CMK B mnepByro ouepeap mpeanojaraeT HaJIUyue KOMILIEKCa
BHYTPEHHET0 YCTPOICTBA OpraHU3aIMK U paclpeieieHue OTBETCTBEHHOCTH U TIOJTHOMOYMHA MEXKITY
OTACTBHBIMU (PYHKIMOHATBHBIMH CTPYKTYPHBIMH MOJpa3ieieHusIMU. Ha MamibIX mpeanpusTHsIX
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st peanm3anuu TpedboBanuii ctanaaproB MCO cepun 9000 mpuxoauTcs: pacupeneisaTh (GyHKIUH
MEXy HEOOJBIINM YHCIIOM IOJPa3/IeICHUN WM COTPYIHUKOB. A 3Ta 3aJa4a MOKET OKa3aThbCs HE
U3 MPOCTHIX, KOTJa HEOOXOUMO HCKaTh KOMIPOMUCC MPHU CTOJIKHOBEHUH UHTEPECOB COTPYIHUKOB
U BBITIOJTHSIEMbBIX UMY (QDYHKITUH.

CMK, pa3paboTaHHbie C TPHUBJICUYCHHEM KOHCYJIHTAHTOB, HMCIOT KBAJIU(DHUIIMPOBAHHO
pa3paboTaHHble JOKYMEHTbI CHCTEMBI, HO peajbHyl0 pa3paboTKy JOJDKHBI OCYIIECTBISTH
CcOOCTBEHHBIE CIIELUATUCTBI, XOPOILIO 3HAIOLIME MPOIECChl M OCOOCHHOCTH B3aUMOJEHUCTBUS
[0JIpa3/ieJIEHNH U IepCOHAJIa BHYTPU OpraHU3alluu.

B xauectBe mnepBoro mara npu opranuzauuu CMK Ha majnomM OpeanpusiTUM MOXKHO
PEKOMEHI0BaTh 00y4YeHHUE NePCOHaIa COBPEMEHHBIM METOAAaM yIpaBiieHUs KauecTBOM. CII0)KHOCTh
COCTOHUT B TOM, YTO YUUTHCS HY>KHO BCEM - M PyKOBOJIUTENAM U pabounm. M nporpammsl 00ydeHus
JUIS KaKJOW KaTEeropuu COTPYTHHKOB JOJDKHBI ObITh CBOU. OOydeHHE yNpaBIEHUIO KaYeCTBOM B
OpraHu3aluu JOJDKHO HAYMHATBCSA C PYKOBOJMTENEHW BBICHIETO 3BeHA. be3 muaupyromeni poiau co
CTOPOHBI PYKOBOJCTBA OpraHuzanuu pabora mno co3manuio 3¢dexrusuoit CMK He Oyner umersb
ycrnexa. CreneHb JUYHOTO y4acTUsl MEPBBIX JHI[ MOXKET ObITh Pa3jIMyYHON: KOHTPOJIb 32 XOJOM
peanu3aly HaMEUYEeHHBIX MEPONPHUITUN MO0 BCEMY KOMIUIEKCY paboT; peryJsipHOE pacCMOTpPEHHE
Ha COBELIAHUAX, 3aCiHylIMBAaHUE OTYETOB OTBETCTBEHHBIX 3a IPOLECCHl M MPOUEAYPHI;
HENOCPEACTBEHHOE YYacTHE B Pa3pellieHUH CIIOPHBIX CUTYalUH U T.J.

BTOpplM BaXHBIM [IaroM SBJIAETCS AHAJIM3 CYLIECTBYIOLIEH JIOKYMEHTAallUM Ha €€
anexkBatHocTh CMK. Baxxno u3bexars Oropokparuzamuu u ycnoxuenuss CMK. B coorBercTBum ¢
tpedoBanusiMu MC MCO cepun 9000 B komruiekte nokyMmeHTOB CMK o0s3aTenbHBIM SBIISICTCS
PyxoBozacTBO 1Mo KayecTBy. sl Majoi opraHu3anuu 1eaecoo0pas3Ho 1aTh B PyKoBojaCTBE MoJIHOE
onucanue CMK, Bxmouas Bce Tpebyempie ['OCT P MCO 9001-2001 moxymMeHTHpOBaHHBIC
nponenypsl. B opranuzamusx Majoro M cpeaHero Ou3Heca JaHHbIE MPOLEAYPbl MOTYT OBITh
HECJIO)KHBIMU, U HMX OIKMCAaHUE 3aHUMaeT HeOOoNbIION 00BeM, MOITOMY HX MOXKHO CJeNaTh
COCTaBHOM wyacTbi0 PykoBoacTBa MO KayecTBY WM OOBEIUHUTH B OJMH WJIM HECKOJIBKO
JTokyMeHTOB. Ilpu pa3paboTke M BHEIPEHHM JPYrol perjiaMeHTUPYIOUIEH M perucTpaluoHHO-
YUETHOM JOKyMEHTAIMM 1eJeco00pa3Ho coOII0AaTh CIHEAYIOIMNA NPUHLMUIL €CIH MIpoleaypa
Ba)KHa, U €€ HEOOXOAMMO CTPOIO BBIIOJHATh B COOTBETCTBUU C YCTAHOBJIEHHBIM MOPSIIKOM, TO OHA
JIOJI’KHA OBITH TJOKYMEHTHPOBAHA.

Jnst HeOoNbIIMX OpraHu3alMii 1eaM B OOJAaCTH KayecTBa SBISAIOTCS BaXKHEHIIUM
uHcTpymeHToM CMK. ManbiM npeanpusTHsM OCYIIECTBUTh ACKOMIIO3MIIMIO LieJiel B o0nactu
KayecTBa ropaszo Jierde, 4em OOJIbIIMM, 3[eCh NEepe]l KaKIbIM paOOTHUKOM MOKHO IIOCTABUTh
cBOM Lenu u 3anayu. llenn B obmacTu kadecTBa, OCOOCHHO ISl MPEANPUATUN Malloro OusHeca,
JIOJIKHBI OBITh KOHKPETHBI U JIETAJIbHBI, OHU MOAJIEKAT IEPECMOTPY IO MEPE UX JTOCTHIKEHUS.

Hokymentaimto CMK  wmanoil opraHuzanuu 1enecooOpa3HO BECTH C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX ~TEXHOJOIMM UM peXuMa NPUOPUTETHOrO JOCTyna K JOKyMEHTaMm Juid
PYKOBOAMTENIEH pa3HOro ypoBHs. HecioxkHas CTpyKTypa yopaBi€HHs I103BOJIIET BHOCHUTh
aKTyaJlbHble M3MEHEHMsI B JCHCTBYIOLIYIO JOKYMEHTAIMI0 M OYMIIATh (ailfibl OT yCTapeBLIMX
JIOKYMEHTOB ((pOPMYIUPOBOK) MMyTEM apXUBUPOBaHUS HAanOOJIee BaKHBIX U3 HUX.

[Ipy NOKYMEHTHMpPOBAaHHHU IPOLIECCOB B MajblX U CPEJHUX OPTraHM3ALMIX JUIS YIPOIIEHUS
yOpaBleHUST HMMHU YIOOHO UCIONB30BaTh pA3IUYHbIE HArIsgHble (OpPMBI  IPEICTaBICHUS
MH(POPMALIUU: PUCYHKH, CXEMBI, aJITOPUTMBI.

Yacto ans Majoi opraHU3aluu, NPUOOPETAIONIeH ChIpbe U KOMIUICKTYIOIIHUE Ha KPYIHBIX
NPEANPUATHIX, HEKOTOPBIE POOJIEMBI BBI3BIBAET MPOIIECC 3aKynoK. OOBeM 3aKyIKu, U3MEPSIEMBbIi
€IMHULIAMU WJIH JOJISIMU TPOIEHTa OT OOIEro BhIMyCKa MPOIYKIWU MOCTaBUIMKA-TUTaHTA, HE
MO3BOJIAET OpraHu3alliy IpaKkTUYeCKH MOBIMATH Ha ee kayecTtBo. CMK mnpeaycmarpuBaer
paccMOTpeHHE pPa3HBIX BAPUAHTOB MOCTABOK U BBIOOP MOCTABIIMKOB. IIpu 3TOM MOXHO HailTH
MOJIXO/IAIIETO NMapTHEPA-TOCTABIINKA, 00CITYKUBAIOIIET0 HECKOJIBKUX KIMEHTOB B (DOPMUPYIOIIETO
KpPYIIHBIM 3aKa3, KOTOpPbIA HECET OTBETCTBEHHOCTh 3a BBINOJHEHUE YCIOBUM 3aKa3a U MOXET
JIOOUTHCS OBBILIEHUS KAUE€CTBA 3aKYTIOK.
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NCO cepun 9000 yka3piBaeT Ha HEOOXOJUMOCTh UCHOJIB30BAaHUSI CTATUCTUYECKHX METO/OB
Ha BCEX CTAJUSX CO3[IaHUS U YIPaBJICHUS MPOAYKIUMEH, YTO CTUMYJIMPYET MOBBHIIICHUE KauecTBa
MPOAYKIIMH U POCT MPUOBLIN, CIIOCOOCTBYSI pa3BUTHIO opraHu3anuu. OJHAKO Majble W CpPEeJIHUE
OpraHu3aIMy Yallle BCEr0 MPUMEHSIOT CTATUCTUYECKUE METOJbI TOJIBKO JJIsi KOHTPOJIS KadecTBa
NPOAYKIMH, BECbMa PEIKO UCMHOJb3ys HMX B NPOEKTUPOBAHWUU, YMPABICHUM 3alacaMu,
IJIAHUPOBAHUM W YIPABJICHUU TPOU3BOJCTBOM, MAPKETHHTOBBIX HCCICAOBAHUSAX U T.I.
Heo0xoaumMo y4uTHIBaTh, YTO CTATUCTUYECKHUE METO/IbI BIIOJHE MOTYT OBITh OCBOEHBI MIEPCOHATIOM,
MpUYEM U MPAKTUYECKOE, U TCOPETHUECKOE O0yUeHUE ITUM METOJaM HE CONPSHKEHO ¢ OOJIBIIMMHU
TPYIHOCTSIMHU, HYKHBI JIMIIb TOJKOBBIE CIEIUAIBHO Pa3pa0OTaHHbIE METOAMKH ISl MPEANPHUITHIHA
MaJioro OM3Heca.

Manble mnpeanpusTHS HMEIOT W CBOM IpPEUMYIIeCTBa, Hampumep - Oonee mpocras
OpraHu3aIsl MapKETUHTOBOW JESITENbHOCTU. Maiast opranu3aiusi ObICTpee pearupyeT Ha HOBBIC
BKYCBI MOTpeOHUTeNell U MOXKET CKOpee MPUOOPECTH HOBBIX KIMEHTOB M yAEpKaThb TeX, KTO yKe
TMIOJIB3YETCS €€ MPOJIYKITUEH, 32 CUET MOBBIMIECHUS Y3PHEKTUBHOCTH PAOOTHI C HUMHU.

Hecmotpss Ha Hanuuue psaa mpodieM U OrpaHMYEHHOCTh PECypcoB, HpPU TMPaBUIBHOU
OpraHu3alMi ¥ 4YEeTKOM IUIAHUPOBAHUM BCEX TIPOLECCOB pe3ynbrarhl BHeApeHuss CMK
OTIPaB/BIBAIOT (PMHAHCOBBIC 3aTpaThl W OXKUJAHUS PYKOBOJCTBA, KOJIJICKTHBA, BIAJCIBICB H
WHBECTOPOB. DTO JIOCTHTAETCSl 3a CUET TOBBIINICHUS YJIOBICTBOPCHHOCTH IMOTpeOuTENel, Ooee
3¢ heKTUBHON KOOpIMHAIMU PaOOThI, JOCTHKEHHUS W TMOAJIEPKaHUsS COOTBETCTBYIOILIETO YPOBHS
KauecTBa MPOU3BOJUMON TMPOAYKIMH WJIM TPEJOCTABISIEMBIX YCIYr, a TaKXKe YIy4IICHHs
JIEATETLHOCTH OPTaHU3aIUH B IIEJIOM.

CAHJAPAHTHUHOBA E.N.
MI'TY <cMAMW»
Hayu. pykoBoaurens: ct. npenonasarens JIAPLHHEBA T.A.

PABPABOTKA METOJAUKHU BBIBOPA METO/1I0OB MEHE/ZKMEHTA KAYECTBA
JJI OPTAHU3AIIUA

B Hactosmmii mepuon BpeMeHH Poccuiickas SKOHOMHKA CTaJKHUBAeTCs CO BCE OOJBLINM
JIaBJICHUEM CO CTOPOHBI KOHKYPEHTOB KaK Ha BHYTPEHHEM, TaK M HA MUPOBOM pBIHKaX. [ J1aBHbIM
KPUTEPHEM KOHKYPEHTHOU OOpHObI CTAHOBUTCSI YPOBEHb KauecTBa MPOAYKIUU M OKa3aHUS YCIIYT.
KadecTBO mpoaykKnMM M KadecTBO OKA3aHUs YCIyI B CBOKO OYEpEIb TECHO B3aWMOCBSI3aHBI C
Ka4eCTBOM IIPOIIECCOB MPOU3BOJCTBA, YIPABICHHUS M OOCIYKUBaHUA Ha npeanpustuu. s toro,
YTOOBI YCHEIIHO Pa3BUBAThCSI U KOHKYPHUPOBATh, NMPEANPUATHIO HEOOXOJUMO IMOCTOSHHO HMCKATh
BHYTPEHHHUE pe3epBbl AJs yiyulieHus. Bo Bcem Mupe, nmonoOHbIe 3a/1a4M YCHEIIHO PEIIAloTCs
HCITOJIb30BAaHUEM PA3JIMYHBIX METOJ0B U MHCTPYMEHTOB MEHE/KMEHTA KauecTBa. OIHAKO INIABHOM
npoOJIeMOi OCTaeTCsl HEONPEAeNIEHHOCTh PU BBIOOPE TE€X WIIM MHBIX MHCTPYMEHTOB U METOJIOB,
MOCKOJIbKY HET YETKUX KPUTEPHUEB I OLEHKU YP(PEKTUBHOCTH UX MpUMeHeHus. V3-3a oTcyTcTBUS
CHUCTEMHOI0 IOJAX0Ja K BBIOOPY METOJIOB MEHEKMEHTa KaueCTBA PYKOBOAMUTENIN NPUHUMAIOT
peuieHusl B YCIIOBMSIX HEOIPEAEIIEHHOCTH, 4YTO BEIET K BBICOKOMY YPOBHIO pHCKa MOTEpH
BIIO’KCHHBIX CPEJICTB U CHUKEHUIO PE3YyJIbTATUBHOCTH PELICHUS IIOCTABJICHHBIX 3a/1a4.

3a4acTyro, pyKOBOJUTENIH NPEANPUATHS IPUHUMAIOT PEIIEHUE O BHEJIPEHUU TOTO WU WHOTO
METO/a UCKIIIOUUTEIILHO Ha OCHOBE CBOECM MHTYMIIMHU U OIIBITA, HE YAEIAs CEPbE3HOIO0 BHUMAHUS
o1eHKe 3PPEKTUBHOCTH. DTO CBSI3aHO C TEM, YTO IPH OTCYTCTBUM JIOCTOBEPHON METOAMUKH BhIOOpa
METOZI0B MEHEPKMEHTa KauyecTBa, OLEHUTHh APQPEKT OT NPUMEHEHHs MEeToJa MEHEIKMEHTa
KayecTBa JOCTAaTOYHO MpolieMaTHyHO. Bo3HuKaromMe Cl10KHOCTH CBA3aHbI C OTCYTCTBUEM SICHOTO
¥ OJIHO3HAYHOTO MOHUMAaHUs 00JaCTH MPUMEHEHUSI METO]a MEHEKMEHTa KadecTBa, HH(pOopMaIuu
0 BO3MOKHOM 3 deKTe OT MPUMEHEHHUS] METO/1a MEHEPKMEHTa KauecTBa, a TaKKe YCTaHOBJICHHOU
npoleaypsl BbIOOpa MeTOJa MEHEKMEHTa KauecTBa. [IoMHMO 3TOro, y NpeANpHsITHS YacTO
IPOCTO HET HMH(OpPMALMM O CYIIECTBYIOUIEM OIBITE NPUMEHEHUS W HCIOJb30BaHUS METO/a
MEHE/KMEHTa KayecTBa Ha JAPYIHX IPeNNpUATHSIX B MUPOBOW mpakTuke. B mpomecce Bbibopa
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METOJIa MEHEXKMEHTa KauyeCcTBa BO3HUKAIOT BOIPOCHI, KACAIOIIMECS OLIEHKH TEKYIIEr0 YpPOBHS
MPOIIECCOB NPEANPHUATHS, METOJOB BBIOOpA albTEPHATHUB, MPHUHIUIOB (OPMHUPOBAHUS KOMAHIIbI
MIPOEKTa MO BHEJIPECHUIO METOOB, a TAKKe 0OpATHOMU CBSA3H C MOJYYSHHBIMH B MPOIIECCE BHEIPEHUS
METO/1a MEHEIPKMEHTA KaueCTBa pe3yJbTaTaMH.

[Tpouenaypsl pemieHuss BBIMICTIEPEYUCICHHBIX BOIMPOCOB JIOJDKHBI OBITH HE  TOJIBKO
pa3paboTaHbl, HO M CBSI3aHBI BOSAMHO OOIIEH MOJIEIBI0, KOTOpasi ObI MO3BOJISIIA TIeJICHATIPABICHHO
OCYHIECTBIISITH TpoliecC MpUHATHS pemieHus. Ilpu BbIOOpEe METOIOB MEHEI)KMEHTa KauecTBa
JOJDKHO OBITH HalJIeHO HamboJiee palvoHaAIbHOE PEIICHHE C TOYKH 3PSHHS 3aTPATHBIX PECYPCOB U
MOJyYEHHBIX PE3YyJbTaTOB Ui BCEX 3aMHTEPECOBAHHBIX CTOPOH. OJHUM M3 TaKHUX PECYPCOB
SABJIICTCS OpraHu3allMOHHAsA KyJIbTypa, KaK SBJICHUC, IMOJICKAIICC TUArHOCTUKC W MU3MCHCHHIO B
HAMEUYEHHOM HampaBlieHUH, TNpEeHEOpeKeHHEe KOTOPbIM BEAET K CepbE3HBIM mpobiieMaM B
JeSITEIbBHOCTH OpraHM3alMM, YTO 3a4acTyl0 NMPHUBOJIUT K yrpose e€ cymectBoBaHus. [loctpoenue
npoduas OpraHU3alMOHHON KYJIbTYPhl MO3BOJISIET CPOPMYIUPOBATH CTPATETHIO OCYIECTBICHUS
N3MEHEHUH B YIydIICHHUU ACATCIBbHOCTU OpPraHu3aliuv, BbIABUB, Kakoil oHa SBISETCSA Ha HaHHLIﬁ
MOMEHT U KaKoi OHa JI0JDKHA OBITH B OyIyIIEM.

[Ipunsitie pemeHus o BEIOOpE METOJOB MEHEIKMEHTA KauecTBa, OTBEYAIOUINX 3asBICHHON
CTpaTernuu, OCHOBBIBAETCSl HA SKCIEPTHBIX OLIEHKAX U CYXKICHUSX WHAMBHIYaIbHBIX YYaCTHUKOB,
KOTOPBIMU ABJISIFOTCA COTPYAHHUKU OpraHrU3alu.

B ocnoBe nexutr meton ananuza uepapxuid T.JI. Caatu, mo3BonsOmUN HAUTH TydIIud U3
AJIbTCPHATUBHBIX BApPUAHTOB MCETOJOB W MHCTPYMCHTOB MCHC/PKMCHTA KAauCCTBA U PACHPCACINTDH
peCypchl MEXIy albTepHATHUBAMH MPOMOPIMOHATBHO MX MpuopuTeTam. OCHOBHOW MPUHIMI MPU
MOCTPOCHUHN UCPAPXUHN 3AKITIOHACTCA B UCCICAOBAHNU BO3SMOKHOCTH MMOJTYHYCHHA OTBETA HA BOIIPOC:
MOKHO JIM BBITIOJIHUTh 3HAUYMMBbIE CPAaBHEHHUsS 3JIEMEHTOB 0o0Jiee HU3KOTO YPOBHS OTHOCHUTEIHHO
HCKOTOPBIX 3JICMCHTOB MJIM BCCX 3JICMCHTOB 6HH)K3,I>1HI€FO BBIICPACIIOJIOKCHHOTI'O YPOBHH.

Martpuiia monmapHbIX CPABHEHU MO3BOJISIET BHIPA3UTh OTHOCUTEIHHOE MTPEBOCXOICTBO OAHOTO
METO/1a MEHE/PKMEHTA KaueCcTBa HaJl IPYIMM 10 00IIeMy Ul HUX MPU3HAKY, a CUCTEMA UEPAPXUH,
UMEIOIasi HECKOJIBKO YPOBHEW IMPEJOCTaBiIsIET BO3MOXKHOCTb  3a/I€WCTBOBATH  IMPOLIECCHI
opraHusanuvu, UCIOJIb3Yd UX B KAYCCTBC IMOJAKPUTCPUCB.

Meromuueckuii oxon K (pOpMHUPOBAHUIO U AHATIM3Y HCXOIHONO HAbOpa METOJOB MEHE/KMEHTa
Ka4yecTBa, MpelaraeMblii B HACTOAIIEH paboTe, TECHO TNPUMBIKAET K METOJaM HHTEPAKTUBHOTO
TUIaHUPOBaHUsI Ako(a U COCTOUT U3 TIATH CTa IUA:

1. Pa3paboTka nporpamMbl peai3alii CTPaTerHiecKHX HeNeld aBTOMaTH3aIiig;

[ InannpoBaHye KOHEYHBIX PE3YJILTATOB;
[ nanupoBanue CpecTs;

[ InannpoBaHue pecypcos;

. BHenpenue 1 KOHTPOIIb.

[TpeumyiecTBa pazpaboTaHHON METOIMKH BHIOOpAa METO/I0OB MEHEKMEHTA KauecTBa:

- pa3paborka moaxoma K (POpMHUPOBAHMIO MHOMKECTBA MCXOIHBIX TMPOSKTHBIX ATIBTEPHATHB, C Y4ETOM
CTpaTeruy pa3BUTHS MPEIIPUSTHS], BKITI0UAs KOHKYPEHTHYIO CTPATEerHio;

- pa3palboTka UepapXIECKON MOEIN KPUTEPUEB PUHATHS PELLIEHHS O BHIOOPE METO/IOB MEHEHKMEHTA
KaueCTBa, YUMTHIBAOIICH B3aMMOJICHCTBIE TPOM3BOJICTBEHHBIX TIEJIeH, (hakKTOPOB KOHKYPEHTOCTIOCOOHOCTH 1
CTaJH KU3HEHHOTO LIUKJIA POy KLIUH;

- pa3paloTKa MEXaHM3MOB MPUHATHS PELLEHHs], OOECTIEUMBAIOLX MHOIOLIESIEBOE PUHATHE PELLICHUI,
y4eT HEMOHETAPHBIX (haKTOPOB U yUET HEOTPEICTICHHOCTH BHELITHEW CPEIbl.

SRR

[IpumeHeHne MaHHONW METOAMKH TMO3BOJIUT OLEHUTH (DAKTHUECKOE COCTOSHHE MPOIECCOB
OpraHu3aIHH, TOBBICUTH KOHKYPEHTOCIIOCOOHOCTh Ka4eCTBA MPOIYKIIMHU U OKa3aHUs YCIIYT.
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®POJIOBA A.M.
MI'TY <cMAMW»
Hayu. pykoBoaurens: npod., k. 3. . KOPOBKHH H.A.

BHEIITHUE U BHYTPEHHUE MOTUBAIIUU, KAK Y®®EKTUBHBINA CIIOCOB
MOBBIIIEHUSA KAYECTBA OBCJIY)KUBAHUA NOTPEBUTEJIEA B TUJIEPCKOM
HEHTPE «PAJIJIM CEPBUC»

I'OCT P UCO 9001-2008 tpeOyet oT opranuzauuii, BHeapuBmnx CMK, Hanuuue nmoauTHKu
B obOsacTu KayecTBa. Tem He MeHee, OOJBUIMHCTBO OpraHU3alMii UTHOPUPYET 3TO TpeOoBaHHE.
Hanpumep, B /[lunepckom uenrtpe «Pamm Cepuc» (manee — [JILI), KoTopblil siBIsieTcs
opunuaneueiM auiepom komnanuii FIAT, SsangYong, TagAZ, BAW, ISUZU, nonutnka B
00J1acTH KauecTBa HE BHEJIPEHA.

Bwmecte ¢ Tem, /1] npennaraeT mmpoKUN CIEKTpP YCIYT: MPOJaka aBTOMOOWIICH, CEpBUCHOE
oOciy>)kMBaHUe, TPOJIaKa 3aMyacTei, aBTOCTPaXOBAHUE; CPOUYHBIM BBIKYII; IOCTAHOBKA Ha y4YeT B
I'UBA/I; yperymupoBanue yOwbiTkoB 1o KACKO; He3zaBucumas skcneptuza u jp. B JIL
CyIIEeCTBYET OoJiee IECSATH OTAETIOB, Yepe3 KOTOPhIE €KEAHEBHO MPOXOAAT OKOJIO CTa KIMEHTOB. B
ATOUW CBSI3M, JIJISl TIOBBIIMICHUS KadecTBa OOCITy>KMBaHUsI MoTpeOutenei, pykoojactBom 11 Ob110
HPUHATO PEUIeHHE O Pa3pabOTKe MOJIUTUKU B 00JIACTH KayecTBa.

Kak wu3BecTHO, monutMka B oO0JacTH KadecTBa HeceT B cebe o0mue HaMepeHus u
HaNpaBJICHUS] JICATEIILHOCTH OpraHu3anuu B oOnactu  kadectBa. OHa mpeaycMaTpuBaeT
€KETHEBHYIO pa0OTy M0 00ECIEeUEHHIO U YJIyUIIEHUIO KauyecTBa, a, CJIeJ0BaTeIbHO, JOKHA JaBaTh
YBEPEHHOCTh B TOM, YTO HJIH B 00JIACTH KauecTBa MIPUHATHI BCEMH COTPYTHHUKAMH OpTaHU3aIUH.

Henonnmanue oO1ieit HarpaBiICHHOCTH OPraHU3aluK B 00JIaCTH Ka4eCTBa MOYKET TIPUBECTH K
HE3aIUIaHUPOBAaHHBIM ~ pe3ysibTaTaM — YBEJIMYUTb CPOKM WIM CYILIECTBEHHO 3aTPyAHUTH
BBITIOJTHEHHE TIOCTAaBJIICHHBIX oOpraHu3anueil 3agad. CrefoBarenbHO, JOBEJIEHUE TOJUTHKU B
o0nacTu KadyecTBa 1O COTPYJIHHKOB HEOOXOJUMO JUIs OCYILIECTBICHMS 3arsIAaHMPOBAHBIX
MEpPOIpPUITHIA B 00J1aCTH KauecTBa.

B pazpaborky monmtuku B obnactu kadectBa Juisi (L] 3am0)eH MPUHIUI COOTHOIICHUS
BBISIBJICHHBIX LIEHHOCTHBIX OPUEHTAIMI ¢ MPUHIMIIAMHA MEHEP)KMEHTa KauecTBa:

® OpHEHTAlMs HA TOTPEeOUTENs;

® JTUEPCTBO PYKOBOUTEIIS;

® BOBJICYCHHE PAOOTHHUKOB;

® [IPOLIECCHBIN MTOAXO;

® CUCTEMHBIN 110X0/1 K MEHEPKMEHTY;

® [I0CTOSIHHOE YJIyUIICHUE;

® [IPUHSTHUE PEIICHUH, OCHOBAaHHBIX Ha (paKTax;

® B3aMMOBBIT'O/IHbIE OTHOIIEHUSI C TOCTABIIMKAMHU.

[TonuTuka B 00nacTy KayecTBa MpeIHa3HaYeHa Uil TOTO, YTOObI PacCTaBIIATh IPUOPUTETHI B
OTHOLIEHUAX pykoBoJcTBa JI1l co Bcemu 3aMHTEpeCOBaHHBIMU CTOPOHAMMU:

e OTPEeOUTENIIMU MTPOAYKIMH (TaK ke — pa3InYHbIMU opraHu3alusamMu u ['ocynapctBom);

® [IOCTaBIIMKAMU ChIPbsl, 10J1y(HaOpUKATOB U KOMIUIEKTYIOLINX;

® [IEPCOHAJIOM IIPEANPHUSITHS;

® BBIIIECTOSAIIMMH OpraHu3alusMu (BJIaieIbllaMHi, COBETOM aKIIMOHEPOB);

® COIMAIbHON HHPPACTPYKTYpOH (paiioHa, Topoja, peciyOJIUKH, CTPAHBI).

[Tocne pa3pabOTKu MOTUTHKHU B 00JIACTH KayecTBa, He0OX0uMo ee 3(hPeKTUBHOE BHEIPCHHE.
Hauunate BHeapeHue cieayeT ¢ OOydyeHHUs MepcoHaja W NMPUMEHEHHs] METOJIOB BHYTPEHHHUX U
BHEIIHUX MOTUBAIMHA. [IponxyKTUBHOCTH paboThl U ee 3PPEKTUBHOCTh B 3HAUMTEIBHON CTENEHU
3aBHCHUT OT MOTMBalWU. BHENIHsS M BHYTPEHHSS MOTHUBAllMM BO3HUKAIOT HA OCHOBE BHEIIHUX U
BHYTPEHHUX CTUMYJIOB.
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Jns cozmanms BHemHWMX MotuBaumii B /JII mpemmaraercs WCIoONb30BaTh (PUHAHCOBEIE
CTUMYJIbl, @ TaKXe — CTHMYJbI craryca. JlydmmM coTpyJIHHKaM IO HUToraMm paboTsl B o0jacTu
MOBBILICHUS KaueCTBa MpeJlaraeTcsl BbIIIAYMBaTh JEHEKHbBIE IPEMHUH 32 KBApTaJl B COOTBETCTBUU
C pPAHrOBOM OLEHKOM IO HTOraM HX JAESITEIbHOCTH. JlJIi 3TOro pPyKOBOACTBO ONPENENSET
paH)XKUpOBaHHE KOMIIOHEHTOB MOJUTHKU B 00JIACTM KAa4e€CTBA U 32 MX BBINOJIHEHHUE €KEMECSIUHO
HauucIsgeT 0aibl COTPYJHUKAM — IPOBOAUT UX PEUTHHroBaHUE. PEHTHHIU COTPYAHUKOB HATJISTHO
NpeCTaBIAOTCS Ha crenze. [lo utoram roma ¢ororpaduu u TOCTHKEHUS JTYUYIIUX COTPYAHUKOB B
00J1aCTH KauecTBa BBIBEILIMBAIOTCS Ha JI0CKe rodera U Ha caifte [I11.

Jlsisi CTUMYJIMPOBAHUSI COTPYJHHUKOB TaK k€ 3()()EKTUBHO NMPUMEHSATh CUCTEMbI BHYTPEHHEH
MOTHBAIMM, HANpaBICHHOW Ha YJIOBJIETBOPEHHE NOTpPeOHOCTEH Oosee BBICOKOTO YPOBHS,
JTYXOBHBIX NMOTpeOHOCTEN YenoBeKka. BaxxHeiiell oCHOBOM sl pa3BUTHUS BHYTPEHHEH MOTHUBALMU
ABJIAETCS NAPTUCUIIATUBHBIA KOJUIETHAJIBHBIN CTUIIb yIIpaBiieHus. OH NMPOSIBIISIETCA B CIEAYIOLIEM:

1. MoTuBanus Ha JIMYHOM NPUMEPE — YECTHOCTb, CTPEMIIEHUE K MOCTOSHHOMY YIIyYILEHUIO
cBoel pabOThI, BHIIOJIHEHNE 00CIaHH, TOCIIEI0BATEIbHOCTD B IEHCTBUAX U T.JI.

2. MotuBanus MeToJaMu PyKOBOJICTBA — IOHATHBIE U OTKPBITbIE MPUHIUIBI PYKOBOJCTBA,
4yeTKasi OpraHM3allOHHAs CTPYKTypa, YNpaBICHHE HAa OCHOBE LI€JEH M pe3yibTaToB, IPU3HAHUE
JOCTUTHYTBIX DPE3YJbTaTOB, BOBJEUEHUE B IPOLECC YNPABICHMS, COBMECTHBIH MOMCK OILIMOOK,
pa0bota B KOMaHze, HH(POPMUPOBAHUE COTPYJHHUKOB O JAejaX MPEeANpHsTUs, 00CyKIeHHe IpodaeM
Ha paboueM Mmecte, HedopMalbHOE OOIIEHHE C PAaOOTHHKAMHM, CIIPABEIIMBOE IOOLIPEHHE 32
JOCTHKEHHSI B paboTe U T.J.

Takum oOpa3zom, mnoguThKa B oOJacTH KauectBa HeoOxomuma L[ myist moBbleHuUst
YIOBJIETBOPEHHOCTH MOTpeOUTENEH, a TakKe CIocoOHa BBIBECTH €ro Ha 0ojee BBHICOKUH ypOBEHb
MIPEIOCTABJIEHUSI KA4eCTBEHHbIX ychyr. Jlnsg »3Toro HyXHO oOecneuuTh B3aUMOJAEHUCTBHE
COTPYAHUKOB C PyKOBOJCTBOM B CTPEMJICHUHU MOBBILIATh KAaYeCTBO OOCITYKMBAHUS MOTPEOUTEIEH.
A nobutscs 3pPeKTUBHBIX pe3yIbTaTOB IOMOTYT METOABI MOTHBAIINH.

CEKIUS «TPAHCIIOPTHBIE I'A3OTYPBUHHBIE IBUT'ATEJIN»

BAJIOB JL.b., KY3HEIIOB K.C.
MI'TY «MAMWN»
Hayu. pykoBoaurens: non. KY3HEIIOB B.B.

BbIbOP U PASPABOTKA CUCTEMbI IUTAHUSI SHEPTOYCTAHOBKH HA BA3E
I'TA, PABOTAIOIIEN HA SQHEPTOAKKYMYJINPYIOIIIUX BEIECTBAX

OnHuM U3 NEpPCHEKTUBHBIX AJIbTEPHATHBHBIX TOIUIMB JUI TEIUIOBBIX JBUraTelled U
SHEProyCTaHOBOK INPEACTABIAIOTCA T.H. SHEProakKymyaupyoume Bemecrsa (DAB). C nomolnsio
DAB BO3MOXHO MOJy4YEHUE BOJAOPOJa W3 BOABI M MCIIOJIb30BaHUE B JAJbHEUIIEM IMOJTyYEHHOTO
BOJOPOJia KaK FOPIOYEro JUIsl AIBUraTesiell BHyTPEHHETO CTOPaHUs.

B kaudecTBe SHEProakKyMyJMpPYIOIMIMX BEIIECTB MOHMMAIOT CIUIABbl METAJIOB, KOTOpPBIE
MOTYT OBITh TOJIy4€HBl M3 IMPHUPOJHBIX OKHCIOB M KOTOpble OONagaloT  CIIOCOOHOCTBIO TpHU
ONpENEICHHBIX YCIOBUAX OTJAaBATh HAKOIUICHHYIO OJHEPIrUI0. OHEPrus MOXKET OTAaBaThCA
HETOCPEJCTBEHHO B (JOpPME TEIUIOTHI, a TAKXKE U Yepe3 MPOMEXYTOYHOE MOJyUYeHHE BOAOPOJA U3
BOJIbI ¢ IOMOLIBI0 DAB ¢ mocineayrommum CKUraHueM MOJIy4YEHHOTO BOJIOPOJa B KaMepe CrOPaHMs
TEIUIOBOrO aABUrarens. Takas JBYXCTaIUMHOCTh HUCHOJb30BaHUs DAB sBisiercsa xapakTepHOU
0COOCHHOCTBIO pacCMaTPUBAEMOTO Ipoliecca U TpeOyeT BBITOIHEHUS ONPEIEICHHbBIX YCIOBUMA IS
oOecrieyeHrsT TIPOBEACHHSI HK30TEPMHUYECKON peakuuu B3auMmoaeilictBus DAB ¢ Bomoil. Ot
YCJIOBHSI KacaroTCs Kak JBHraressi, Tak u cooctBeHHO DAB. B kauectBe DAB mnsa pemenus
HCCIIEyeMOH 3aJJa4d MOT'YT IPUMEHSATHCS HE TOJIBKO CIUIABbI, HO U HEKOTOPHIE TEXHUYECKH UNCThIE
METaJUIBL.

TpeboBanusiM Takoi cXeMbl B HauOOJbIIEH Mepe OTBEYAIOT ra30TypOMHHBIC IBUTATEIH U
SHEPTrOyCTaHOBKHU Ha UX ocHoBe. CoBpemeHHbIe TpaHcropTHBIE [ T/ MOTYT OBITH BBIIOJTHEHBI pere-
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HEPATUBHBIMU. DTO TMO3BOJSET BKIIOUUTH B cxemy ['T]] eme oaHO TemaooOMEHHOE YCTpPOMCTBO,
nepesarolee TemIo NepBoi craguu - okucieHus DAB - pabouemy teny I'T/ mepen xamepoit
CTOpaHMs.

BaxHbIM sIBiISIeTCS BBIOOpD CXEMBI CHCTEMBl THTAaHUS CHUJIOBOM YCTaHOBKH. B OCHOBY
UCCIIEIOBaHMs TPOIECCOB CxKUTraHus DAB MoJI0KeHO HCIONIb30BaHHE YHEPTOAKKYMYITUPYIOLIHX
BEUIECTB IPOMBIIIJIEHHOrO cocTaBa. [lomydeHHble M3 30JbHOLUIAKOBBIX OTBajoB KaHcko-
AunHcKuX paspe3oB u Jkubacty3ckoit [POC cruaBbl Takux DAB comepkar, HpUMEpPHO, OKOJIO
30% Al u 60% Si, B 3aBUCUMOCTH OT YTOJIBHOTO MecTOopoxaeHus [1].

CrnaBel DAB nns Hamied 1end NPUMEHSIOTCS B MEJIKOJIMCIEPCHOM IMOPOMIKOOOpa3HOM
Buae ¢ pasmepom yactull A0 100 Mxm. TumoBoil (pakIMOHHBIA COCTaB MOPOIIKA MPUBEICH B
tabnuue (no ceprudukary):

@OpakIMOHHBIN cOCTaB MopoiIkoodpazHoro JAB

@pakumst, Mkm  0-5  5-15  15-25  25-35  35-55
Conepxanue, % 19 28 32 11 10

[Ipu cxuranun DAB B OKUCIMTENBHOW Cpelie MOJy4aeTCsl MEJIKOIUCIIEPCHBIN MOPOIIOK
CIUIaBa OKCHJIOB JIEMEHTOB, BXOSIIMX B COCTaB MCXOJAHOTO YHEPrOaAKKYMYIHPYIOIIETO BEIIECTRA.

BonbmnMu npenmyiiectsaMu 00a1aeT ABYXCTaAuliHas CXeMa UCIoib30BaHus DAB.

B oT0il cxeme B KayecTBe TOIUIMBA MCIONB3YIOTCS mopomok DAB u Boma. Ha mepsoit
CTaJuM, B BOJOPOJHOM pEAKTOpE, IpPHU ONPEJCIICHHbIX YCIOBUAX  MPOMCXOJIUT CHKUTAHUE
nopoiikoodpazHoro JAB B moToke BOASHOIO MMapa C MOJIYYEHHEM BBICOKOTEMIIEpaTypHOI
ra3oB3BECH KOHJIEHCUPOBAaHHBIX OKcH10B DAB u Bopopoja:

2A1+3H,0 = AlLO; +3H; + Q Q1 =15052,7 xJIxk/Kr A
Sl + 2H20 = SlOz + 2H2 + Q2 Qz = 10184,7 KI[)K/KFs,'

Ha BbIxozme M3 peakTopa pa3Mmeliaercs KaMepa CropaHusi, B KOTOPOW IOJIY4Y€HbIH BOAOPO]
CKUTAETCS] B BO3AYIIHOM TOTOKE (BTOpasi CTajusl).

Ora cxeMa B KadecTBE MUCXOJHBIX pabouux MaTepHuanoB Tpedyer mopoiok JAB u Boay.

VYeranoBka Ui peanM3aldd  3TOrO0  Mpollecca COCTOMT M3 KaMepbl  CrOpaHus,
naporeHepaTopa, naporeperpeBareiis M CUCTEMbI IUTAHUS JJIs ToAauu rnopomka JAB u BoJbI.

B of0mem ciydae B Ka4ecTBE OCHOBHBIX CIIOCOOOB MMO0Ja4u B pabodyi0 30HY TOPOIIKOB
SHEProakKyMyJUPYIOIIMX BEUIECTB pPACCMATPUBAIOTCA IMHEBMOTPAHCIOPT, THAPOTPAHCIOPT H
MEXaHWYeCKasl Iojaya.

HaubGonee ynorpebutenbHbIM BHUJOM TpPAHCIOPTa SIBISETCS MHEBMOTPAHCIOPT B MOTOKE
Bo3nyxa. OpHako B HameM ciay4yae IPUMEHEHHE BO3JyXa B KAyeCTBE HECYIIEW Cpelbl
HEIeNecoo0pa3Ho,  MOCKOJIbKY  OH  SIBISIETCS OKHCIUTENEeM JUIs  BOAOPOJA. ITO MOXKET
MPUBECTU K CTOPAHUIO YAaCTHU MOJYYa€MOTO BOJOPOJIA, YTO SIBJISIETCS HEKEIATEIbHBIM.

Mexanunyeckas nojaua HOPOIIKOOOPa3HBIX SHEProaKkKyMyJMPYHOIINX BEILIECTB
OTJINYAETCA TPAKTUYECKUM OTCYTCTBUEM HECYIIEeW MHEBMO- M TUAPOCPEAbl, YTO JEJIaeT ee
Haubosiee MpPUBIIEKATEILHONW AJI paccMaTpUBaeMOW 3aJauu.

Ha pucynke 1 npHBOAWTCS KOHCTPYKIHMS NIHEKOBOI'O THUTATENsl C OECKOHCOJIHHBIM
(IByXOIOPHBIM) PACIIOIOKEHUEM TMOJAIONIer0 IIHeKa. TpaHcrmopTupyemsblii mopomok DAB wu3
OyHKepa CChITIAeTCsl B IPUEMHBIH JIOTOK.
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PI/ICYHOK 1. KOHCprKI_II/ISI HNIHCKOBOI'O ITUTATCIIA

N3 Oynkepa mopomkooOpasHoe DAB Hampapnsercss Ha BpalIalOUIMNACS LIHEK, KOTOPBIH
TOHUT TIOPOIIOK B Kamepy CMEIICHUS C OKHCIUTENIeM — TMEPerpeTbiM BOJSHBIM ITapOM.
[TuraTens ycraHaBIMBaeTcs Ha crienManbHOW pame. [IpuBoj mIHEKa, MOKAa3aHHOTO HA PHCYHKE 2,
OCYIIECTBIIAETCS UIEKTPOJBUTATENIEM IOCTOSHHOTO TOKAa C PEryJMpOBKOH dHClIa 00OpOTOB.
Ha pucynke 3 moka3aH oOLIMii BUJ SKCIICPUMEHTAIBHON YCTAaHOBKH JUISi MCCIICAOBAHUS pabOTHI
TOIUIMBOIIOJIAIOIIEH cHCTEeMBI (pOpKaMephl BOJOPOJAHOTO PEaKTopa.

[TpoBeneHHbIe HCCHeNOBaHUA PAOOTHI MEXAaHMUYECKOW CHUCTEMBI MOAAYU MOPOLIKOOOPa3HBIX
HHEPrOAKKYMYJIHPYIOLIMX BEIIECTB M CHCTEMbl MOJAud OKHCIHUTEISl — BOJASHOTO Iapa — B
OKCIEPUMEHTAIBHYIO KaMepy CropaHHs MOKa3ald JOCTaTOYHYI0 HAJIeKHOCTh Pa0OTBI 00EHmX
CHCTEM U BO3MOXXHOCTH PETYJIMPOBAHUS MX PAOOTHI B IIMPOKOM THAMa30He pabOvYHX IMapamMeTpoB.
[Ipu »TOM cCieayeT OTMETHTh, YTO JJISl TIOBBIMICHHWS YCTOWYMBOCTH paOOTHI JIO3UPYIOMIETO
yCTpoiicTBa 11e7ec000pa3sHO TMPHUMEHSATh MEXaHHMYSCKHH BUOpATOp C DIEKTPOIPUBOJIOM,
yCTaHaBIMBAaEMbIil Ha KOpIyce pacxomHoro OyHkepa ¢ mopomkoM DAB. JKenarempHo Takke
UCIIONIb30BAaTh MPUBOJHON  AJIEKTPOJBUTATENb IS I[IHEKA  C  YBEIMYCHHBIM  KPYTSIIHM
MOMEHTOM, OCOOCHHO Ha HHU3KHUX pabouux 000opoTax

CEPT'AYEB JI.A.
MI'TY «MAMW»
Hayu. pyxosoguteins: nou. AHAPEEHKOB A.A.

AKTYAJBHOCTb HCHIOJIb30OBAHUSI TPAHCIIOPTHBIX I'A30TYPBUHHBIX
JABUI'ATEJIEM B PAUOHAX C XOJIOAHBIM KIIMMATOM.

B ornuume ot 3amagHBIX cTpaH ¢ YyMEpEHHBIM KiaumaroMm, Oosiee 50% Tteppuropun Poccun
OTHOCHUTCSI K 30HE XOJIOJIHOTO KJIMMarta, TJie CpeAHeMecssuHasl Temieparypa siupaps Humwke -20°C, a
gucio xonoaHbix gHer 120-270, B Tom uncie paiionsl CeBepa u CHOUpH, B CBS3U C YeM, UMEIOTCS
3HAUUTENIbHbIE MPOOJEMBbl AKCIUIyaTallud TPAHCIOPTHBIX CPEACTB C MOIIHBIMH JIU3EJIbHBIMU
JIBUTaTensMu. B yactHoCcTH, TU3enu, u3-3a mpodeM 3ammycka Mpu HU3KUX TeMIepaTypax, 4acTo He
rIIyIIaTcs B TEYEHHUE BCEro 3MMHEro nepuoja. B pesynbraTe BbhlpadaThiBaeTCsl peCypc ABUTaTeNs U
UJET CYIIECTBEHHBIM Mepepacxo]l TOIUIMBA. JlOMOIHUTENbHBIE TPYAHOCTH CO3/1a€T 3aryCTEBAHME
JM3EIIBHOTO TOTLJIMBA MPH TeMIieparypax, omuskux k -40 °C.

[Ipu ucneitanuu razorypounHoro asurarens (I'TJ) 'A3-902 na maccu bpA3 661 monyueH
CPpeIHMM IyTEBOM pacxoJ TOIUIMBA, PAaBHBIM pacxoLy TOIUIMBA INTATHOTO  JIM3€d,
YCTaHABIMBAEMOI'0 Ha ATOM INACCH. bBBUTM OTMEuUeHBl TakKe Jerkuil, 0e3 mpeaBapUTeNbHOM
MOJTOTOBKM 3aITyCK JBHTATeIsl MpH Temmneparype MuHyc 28°C, HU3KHMH ypOBEHb BHOpanuii u
HagexxHas pabora [T/ Ha pa3nuuHBIX TOMIMBAX (AM3ENbHOE TOIUIMBO, OEH3WH, KEPOCHH,
razoo0pa3Hoe TOImMBo). bpuIo 0TMEeUeHO, YTO TpaHCTIOPTHBIN ra3oTypOuHHbIH aBuratens (T T/I)
oOecreynBaeT 3HAYUTEIHHOE YIyYIlIEHHWE MPOXOJMMOCTH aBTOMOOWIIS B YCIOBHSIX O€3/I0POXKbS.
[Tpu ucnbITaHUM MHOTOOCHOTO ILIACCH CPENHSAS CKOPOCTh JIBUKEHHS OKazajach B 1,5 pa3a Bblile,
YeM C IM3EJIbHOM CUIIOBOM YCTaHOBKOM.
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Takum o6pazom, ['T/I, ¢ ero yjerkuM u HaJAEKHBIM 3aMyCKOM IpPHU HU3KUX TEMIIEpaTypax U
BO3MOXXHOCTBIO pPa0OTaTh HA pPa3HOM TOIUIMBE, MOXET HMETh pPEaTbHBbIC TEPCICKTHBBI IS
MIPUMEHEHHUS B CEBEPHBIX pallOHAX Halllel CTPaHBI.

Bricokasi 5KOHOMUYHOCTH au3elis obmien3BectHa. OTHAKO, aBTOMOOUIIBHBIN Ta30TypOUHHBIN
nsuratenb (AI'TI) co crenaoBeiM pacxogom tormuBa ['A3-902 = 0,25...0,27 kr/(kBt-4) moxer
YCIIENTHO KOHKYPHPOBATH C AM3EIEM, UMEIOIIMM B YCIOBHsIX cTeHaa g = 0,21...0,22 xr/(kBt-9), no
CpellHe-IIyTeBOMY pacxo/y TOILIMBA, B CIIy4ae dKCIUTyaTaluy Ha ceBepe u rpu ycraHoske TI'T/] na
TPaHCIIOPTHOE CPEACTBO C BHICOKMM YPOBHEM 3arpy3Ku CHJIOBOrO arperara (KapbepHbIil caMocBall
U 1p.). OT0o moATBepKaaercs pe3yiabraroM 3uMHUX ucnbitanuil ['T]] ['A3-902 na mMHOrOOCHOM
maccu bpA3 1 00BsCHSETCS CIIEAYIOINUM 00pa3oMm.

[Ipu cHmxeHuM TeMmiepaTypbl OKpy»Karolled cpeibl 3koHoMuuyHOCTh TI'TJl cyuiecTBeHHO
pacter. Tak, npu ymeHbllleHun Temneparypsl ¢ +20 10 -20°C, MUHUMaJIbHBIN YJI€IbHBIA pacxoj
torumBa ['TJ] T'A3-902 ymenbiraercst 6oee yem Ha 10 %. Pacxonx TormuBa nu3ens ¢ TOHMKEHUEM
TeMIeparypsl, Ha0060poT, Ha 8... 10 % yBenuumuBaercs. J[ONMOTHUTEIBEHBIC MOTEPU BO3HUKAIOT TIPH
WCIIONIb30BAaHUU HA TSKEIIOHArPY)KEHHBIX TPAHCHOPTHBIX CPEJICTBAX C JAM3EIBbHON CHUIIOBOU
YCTaHOBKOW THIIPOTPAHCPOPMATOPOB - pacxoj TorumBa yBenmuuBaercs Ha 10... 16% B pexume
Tpancopmaru U Ha 4..6 % B pexume ONOKMpOBKH. M, HakoHel, B AM3ENbHBIX YCTAaHOBKaX,
paboTaIMX Ha aBTOMOOWIISIX C BBICOKMM YPOBHEM 3arpy3Kd, UMEIOTCS OOJbIINE 3aTpaThl Ha
MPUBOJ] BEHTHIIATOpA cucTeMbl oxnaxaeHus (10... 12 %).

O6wvem TexHmueckoro ooOcmyxuBanusi TI'TJ[ cymiecTBeHHO MeHbIIE, 4YeM Au3els. JTO
CBA3aHO C OTCYTCTBHEM CHCTEMbI JKUJKOCTHOTO OXJIQXKJEHHUS, PETrJaMEHTHBIX PETyJIUPOBOK
CUCTEMBI TOTLTUBOTIOIAYH U CMEHBI Maciia. Pa3nmune B 00beMax 00CITy)KUBaHHUSI OCOOCHHO 3aMETHO
B 3UMHHX (CEBEPHBIX) YCIOBUSAX - OTNAAaeT HEOOXOIUMOCTh B cUcTeMe mojorpesa. [1o paznuynbiM
OIICHKaM, CTOMMOCTh TexHudeckoro ooOcmyxuanuss TI'TJ] cocraBmser 50 % 1o cpaBHEHHIO C
JIu3esieM, MPU OJHOBPEMEHHOM YBEIMYEHUU KOX(PQUIIMEHTa HCIONb30BAHUS aBTOMOOUIBLHOTO
napka ¢ 5 10 15 %. Kpome Toro, npu paBenctse mourHocteit auzens u TT T /I, mpon3BoauTenbHOCTD
ABTOMOOWJISI YBEJIMYUBACTCA 3a CUET JIy4Illeld TATOBOW XapaKTEPUCTUKH (B Cllydae TPAHCMHCCHH C
MEXaHMYECKON KopoOkoW mepenmau) wnm Oonee Bbeicokoro KIIJ[ Tpancmuccum, kak B
paccMaTpuBaeMoOM ciyvae - JAM3elb ¢ ruapoTpanchopmaropom. B tabiuiie npuBeneHO cpaBHEHHE
camocBainoB benA3-540A ¢ nu3enbHbIM aBurareneM tuna JIM3 8424 V 8 u AI'TJI I'A3 9021.

CamocBan
[TapameTpsl Moauduxanyu benA3
C nuzenem | ¢ AI'T/I

MoONIHOCTS, JI.C. 420 420
['py30n04bEMHOCTD, T 30 30
OKcIuTyaTallMOHHAsE CKOPOCTh, KM/4 13,6 15,1
Bpewmst B Hapsizne, 4 14 14
Koadpduuumentr  ucnonszoBanus  (KU) 0.48 0.48
npobera
KU rpy3onoabeMHOCTH 1,0 1,0
KU napka 0,66 0,73
["ogoBoii mpober, KM 45900 56 500
["oioBasi IPOM3BOAUTENBLHOCTD, T*KM 661 000 812 600

Jannbie s camocBania benA3-540A B3sThI ¢ COOTBETCTBYIONIEH HOPMATUBHOM KOppEKIMEn
Ha yCJIOBHSI DKCIUTyaTallMk B XOJIOJHOM 30HE. JIOTOTHUTEIBHO MPOU3BOIUTEIHLHOCTh MOXKET OBITH
yBenuyeHa Ha 4...5 % 3a cuer MeHbled maccel cuwioBod ycraHoBku ¢ ['T/[. Kak Buano u3
TabJIMLbI, KapbepHbI aBTOMOOMIB - camocBai ¢ TI'T/l tuna benA3-540A rpy3onoabsemHocTbio 30
T - IPEBOCXOJUT IO MPOU3BOJUTEILHOCTH aHAJIOTHU C JIU3eNbHBIM ABuratenem Ha 20...25 % mnpu
MEHBIIIEM 00bEME TEXHUYECKOTO 00CITYKUBAHHUS.
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Takum o6pazom, TI'TJ] sBasiercs Xopoiei albTEPHATHUBOM ITU3EIBHOMY JIBUTATEII0 B
CEBEPHBIX PETMOHAX, C YUETOM TAKUX CBOMCTB, KaK: BO3MOKHOCTbh MCIOJb30BaTh Pa3IUYHbIE BU/bI
TOIUTMBA, HU3KUM YPOBEHb TOKCUYHOCTH, IITyMa U BUOPALIMM, OTIIMYHBIC TATOBBIC XapAKTEPUCTUKH,
MOBBILIAIONINE  MPOM3BOAUTEIBLHOCTh  aBTOMOOWIS, Majlag TPYJOEMKOCTb M CTOUMOCTH
TEXHUYECKOTO 00CITY KHUBAHUSI.

CEKIUA «BBICOKOO®PEKTUBHBIE METO/blI OBPABOTKM»

I'PY3JIEB A.A.
MI'TY «MAMWN»
Hayu. pykoBoaurens: CAYIIKHWH B.I1.

HNEPCHEKTUBHBIE TEHAEHIIUU B PASBUTHHU SJIEKTPO3PO3MOHHBIX
CTAHKOB IJI1 @OPMOOBPA3ZOBAHUA OTBEPCTUU B ®OPCYHKAX

[IpoGnema mony4yeHus TIyOOKHX OTBEPCTHH Majloro JHaMeTpa, OCOOCHHO B MaTrepuaax,
TpyAHO 00padaThHIBAEMBIX pe3aHUEM SIBIISIETCS aKTyallbHOH B COBPEMEHHOM MAalIMHOCTPOUTEIEHOM
MPOM3BOJICTBE. Takue OTBEPCTHSI MPUMEHSIOTCS B KA4YeCTBE JIEMEHTOB CHUCTEMBI OXJIAXKICHHS B
JomaTKax TypOWH, NeTajsX Tropsdell YacTu IBUraTelieil M TerI0o0OMEHHHKOB, B (OpPCYHKaX
Pa3IMYHOTO BHJIA ¥ HA3HAYCHUSI.

Onuaum w3 Hambonee >PQPEKTHBHBIX METOJIOB IONYYEHHUS OTBEPCTH MaJoOro TUaMmeTpa B
TPYIHOOOpabaThIBaEMbIX MaTepHaliax SBISETCS AIEKTPOIpo3noHHast o0padoTka (220). D10 MeTox
OECKOHTaKTHOTO (hopMOOOpa3oBaHUsl, CJICIOBATEIIBHO, HWCKIIOYACTCs Opak JeTaad BCJICACTBHE
MOJIOMKH WHCTPYMEHTa B OTBEPCTUH, XapaKTepPHbIH Jis o00paboTku pe3anueM. CKOpOCTh
00pabOTKM 3aBHCUT OT TEIUIOPU3NYECKAX CBOWCTB MaTepuaja W Malo 3aBUCUT OT €ro
MeXaHU4eCKUX Xxapakrtepuctuk. [lpu D0 oTBepcTHil POPMOOOPA3YIONIMM SIEMEHTOM SIBISCTCS
npoBoJioKa, Bce €€ nedekTsl (dpopma cedeHHs, HEPAaBHOMEPHOCTb TUAMETpa IO JUIMHE) OynyT
CKa3bIBATHCSl HA KAUECTBE MOJTydaeMbIX OTBepCTHiA. [Ipy moay4yeHnn oTBepCTUi Masloro quaMeTpa u
6onpmiont amunbl (L/d = 10...15) ECTKOCTh MPOBOJOKM YMEHBIIAETCS, YTO TaK K€ HCKaxaer
npodwib oTBepcTHs. [Ipu A3TOM 3aTpyaHSAETCS 3BaKyalysl MPOJAYKTOB 3PO3HOHHOTO pa3pyIICHUs U3
paboueil 30HBI, YTO HETaTUBHO CKA3bIBACTCS HA IMPOU3BOAMTEIBHOCTH OOpPAOOTKM U KauecTBe
pOQ ISl OTBEPCTHUS.

Ha mnpaktuke, BO wu30ekaHuWe MOAOOHBIX OCIIOKHEHUH, HCIONB3YIOT KalrnOpPOBAHHYIO
MIPOBOJIOKY, MOJaBacMyI0 B 30HY OOpaOOTKM Yepe3 KOHAYKTOPHYIO BTYJIKY, W3TOTOBJICHHYIO U3
M3HOCOCTOMKOTO AMAIEKTPHUUECKOro MaTepuana. DJIeKTPOLy MPUIACTCs BPAIaTeIbHOE ABHKEHHE,
KOTOpPOE YCTpaHSET OBaJIbHOCTH IIOJy4aeMOro OTBepcTHs. /I TOBBIMICHWS TOYHOCTH TIPU
CKBO3HOM IPOIIMBAHUN OTBEPCTHI C COOTHOLICHHEM JIMHBI K AuaMeTpy 20 U BbIIIE, IPUMEHSIOT
YepHOBOM M YHCTOBOW TPOXOJ, ITUPOKO HCHOJB3YIOT 00pabOTKY TOJBIMU 3JICKTPOJIAMH C
NpoKaukol paboueil cpeapl uepe3 BHYTpPEHHEe OTBepcTHE (MHOTOKaHalbHblEe TpyOdaThie
AMIEKTPOJIbI), pa3paboTaHbl NIHEKOBBIE AJIEKTPOJIbI, obecreunBaronye 3h(PeKTUBHOE yaaIcHUE
MPOJYKTOB pa3pylIeHUs U3 00padaThIBa€MOTO OTBEPCTHSL.

CpaBHurenbHas xapaktepuctuka 990 U MEXaHUYECKOrO CBEPJICHUSI OTBEPCTUH MPUBEEHA B
Taoun. 1.

Tabmuua 1. TexHonornyeckre BO3MOXKHOCTH MOTYUYSHHSI MAJIBIX OTBEPCTUI

TexHonoruueckuil moxkasarenb Bun obpadorin
Caeprienne 250
MUuHUMaJIBHBIN AMAMETP OTBEPCTHUS, MKM 25 25
TodHOoCTh 00paOOTKH IT12...1T14 1T9...1T12
[ITepoxoBaTOCTh MOBEPXHOCTH RZ, MKM 20...40 0,06...20
JlocTuraemoe OTHOIIEHUE TTTYOUHBI K TUAMETPY 8:1 200:1
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Marepuaibl

oOpabaTrsiBacMbIe

JIérko

PE3aHNCM

JIxo0b1E
ANEKTPOTIPOBOJTHBIC
MaTepHaJIbI

112

990 wmupoKo NpUMEHSETCS [UIsl HM3rOTOBIEHUs oTBepcTuil auamerpoM 0,2...2 MM B
dopcyHKax pa3iaMuYHbIX ABUTaTeieil. DTH OTBEPCTUS XAPAKTEPU3YIOTCS BBICOKOM TOYHOCTBIO U
MOBBIIIEHHBIMU TPEOOBAHUAMHU K KQUE€CTBY ITOBEPXHOCTHOTO CJIOSI.

L
Puc. 2. ®ororpadus cranka JI1I1-8.

Puc. 3. TanreHmanbHbIE OTBEPCTHS B 00pa3max

(dbopcyHOK

OreuectBenubiM npeanpusituem OI'YII «HIIO «Texnomary» ajis OpOLIUBKA OTBEPCTUH B
dopcynkax pa3pabdotan crenanbabiii ctanok DIIII-8 (puc. 1). s aHaim3a nmpou3BOICTBEHHBIX

BO3MOJKHOCTEH OITOTO CTaHKa IIPOBCACHBI

OKCIICPUMCHTAJIBHBIC HUCCJICA0BAHNA,

PE3YJIbTAThI

KOTOPBIX NpeACTaBiIeHbl Hike. OTBepCcTHs mNpommBaiud B (QOpcyHKax-o0pas3max H3 CTaiu

12X18HI0T (puc. 2), B kauecTBe paboyell KUIAKOCTH

UCTIONIb30BATIM  TEXHHUYECKYIO BOJIy, I0JIaBaeMYIO
TIOJTMBOM.

CTaHOK OCHAIICH COBPEMEHHBIM TPAH3UCTOPHBIM
TCHEPATOPOM  HMMITYJIbCOB,  KOTOPBIA  IO3BOJISIET
pEeryJMpoBaTh PEKUMBI O00pabOTKH ¥  TapaMeTpsl
CUCTEMbI  CIIC)KCHUST B  JIOCTATOYHO  IIUPOKOM
JAamna3oHe. CraHok  ocHamiéH  OTEYECTBEHHOMU
CHUCTEeMOM a1y (AI'T-735-6K). CraHok
MSATUKOOPAMHATHEIH, uMeeT YeThIPEe

nporpamMmmupyemele koopauHatel (Z, X, Y, U) u oany
Hananounyo (¢). Koopnunata U oOecneunBaer
MOBOPOT 3arOTOBKH Ha 3a/aHHbli yrodi. [lo koopaunare
@ PETYIUPYIOT YTOJl HAKJIOHA OTBEPCTHUS (M3MEHSIST YO
HakimoHa  ¢opcynku). Koopaunatet Y u ¢
HACTPAMBAIOTCS Tepes HadajioM o0paboTkum u B e€
MpoIecce He U3MEHSIOTCS, a o KoopauHataMm Z, X, U
MPOUCXOAUT TIEPEMEIICHUE 3aroTOBKU B IPOIECCE

o0pabotku.  [lukmorpamma  00pabOTKHM  OJHOTO
OTBEPCTHUS c MEPUOINYECKOMN MOJPE3KOI
anekTpoaa-uHcTpyMenTa (D) npencrasieHa Ha puc 3.
Jlannas [UKIIOTpaMMa UCTIONB3YETCS TSt

CHHXPOHM3AIMU TEPEMEIICHUH, COBEPIIAEMBIX 10
koopmuHatam Z, X, U. Ilo ocu Z 0OTI0XEHO

Z\

.
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Puc. 3. [uknorpamma paOoThl CTaHKa
OIIIIS.
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IMEPEMCUICHUC SBJICKTPOHAA-UHCTPYMCHTA, IO OCHU

W mm fy mue

L X  OTJIOXEHO  TepeMelnieHue  KapeTku ¢
6| 60 3JIEKTPOIPO3UOHHOM TOJIOBKOM, mo ocu U
OTJIOKEHO YTIIOBOE IepemenieHne (hopcyHku. B
51 50+ JAHHOM IMKJIOrpamMMe pabOThl CTaHKa MOYHO

BBIJICJIUTh CIICYIONINE BPEMEHHbBIEC HHTEPBAJIBI.
4| 40+ ITepuon BpemeHM ¢;-f; — TEPUOJT KacaHUs
(ocb  Z): DNEKTPOJA-UHCTPYMEHT H  JIeTallb
31 0+ HAXOIATCA 1104  HEOOJIBIIMM HampsKEHUEM
OTHOCUTENILHO pPabodYero, cucrteMa CICKEHUs M
2| 20- BUOpATOp BBIKIIOYECHBI, JJICKTPOI-UHCTPYMEHT
W3 HAYaJbHOI'O IIOJIOXKCHUS IBIDKETCS K JICTalld
7| L (to-tp;), xacaercs e€, BCICACTBHUE  4YErO
MPOUCXOAUT KOPOTKOE 3aMblKaHWE (MOMEHT
I ! BpEMEHU  fp;), KOOpAWHATA, B  KOTOPOU

1 | |

o 0 7 52 25 ymc MPOU30IIIO KOPOTKOE 3aMbIKAaHHE «OOHYIISIETCS
Puc. 4. I'paduky 3aBUCUMOCTEH MAIIMHHOTO i OTHOCHTENBHO HEE OTCUMTHIBAETCSA BEIMUMHA
BpemMeHH 00pabotku (1) m u3noca DU (2) or  NMHEWHOTO IepeMeneHus ANEKTPOJIa-

JUTMTEITBHOCTH MMITYJIBCA. UHCTPYMEHTa,  33JaHHOTO B  IpOrpaMMe.
DNEeKTPOA-UHCTPYMEHT OTXOAWT Ha padbounid
3a30p (#9.;-t;).

[Tepuon Bpemenu ¢;-t, — nepuoj; 00padbotku (ock Z). [locie Toro kak 31MeKTPOa-HHCTPYMEHT
otomén Ha pabodee paccTosiHue (MOMEHT BPEMEHHU ;) BKIIOYACTCS CHCTEMa CIE)KEHUS U BUOpATOp
U Ha4yMHAETCs IpOIIMBKA OTBEPCTHsS (10 MOMEHTa BpeMeHHu f;). Ilpu mnpommBke OTBepCTUSA
CYILLIECTBYET BEPOSTHOCTh KOPOTKOTO 3aMbIKAHUS BCJIEACTBHUE TOTO YTO DIEKTPOJI-MHCTPYMEHT
ynopé€rcs B JeTalb (MOMEHT BPEMEHM f;;) H3-3a CIMILIKOM OOJIbLIONW pabouell Mmojayu Wiu
HECTaOUIILHOCTHU IpOoLecca, I03TOMY Ha JAHHOM CTaHKE YCTAaHOBJIEHA CUCTEMA CJIEKEHUSI.

PaboTtaer cucrema ClieKEHUS B 3aBUCHMOCTH OT 33/1aBa€MBIX OIEpPaTOpoOM MapaMeTpOB
cnenytomuM obpaszoM. [Ipu koHTakTe DU ¢ nmeranmpi0 MPOUCXOAMT KOPOTKOE 3aMbikaHue. [lo
IIOJIyYE€HUHU 33JJaHHOTO OIEPATOPOM 4YMCJIa IOCIEA0BATENBHBIX UMITYJIbCOB KOPOTKOI'O 3aMbIKAHHUS
CUCTEMa CJICKCHHSI OCTaHaBJIMBAET pabouyro nogady OV, OTBOAMT €ro ¢ 3aJlaHHOW OMEPaTOPOM
CKOPOCTBIO Ha paccTosiHUe, OoJblee pabovyero TopleBoro 3azopa. DM ocraHaBIMBaeTCs HAa ITOM
pacCcTOSIHUM Ha 3aJJaHHOE ONEepaToOpoM BpeMs, HeOOXOIUMOe IJisi MPOMBIBKM MEXKAJIEKTPOIHOTO
3a30pa, Mocje 4ero BKIo4aercs pabouas momaua. Ilocie Toro kak DU pocturHer pabouero
TOPIIEBOTO 3a30pa 00pabOTKa MPOI0JKACTCS.

[lepron Bpemenu ¢»-t; — mepuoa BosBpamienus (ocb Z). Korma DU mpomén 3amaHHOE
OTepaTopoM pacCTOssHHE (MOMEHT BPEMEHH f;), HEOOXOIMMOE I TPOIIMBKH M KAIMOPOBKH
OTBEPCTHS], BBIKIIIOYAIOTCS: JIEKTPO3PO3HOHHBIN TeHepaTop, cucTeMa ciiexeHus u Buodparop. DU
BO3BpAllaeTCsd C MaKCUMaJIbHONW CKOPOCTBIO B «HOJb» MO OCH Z, 3a(UKCUPOBAHHBIA B MOMEHT
BpEeMeHH (7).

[lepuon BpemeHu #3-t4, — MepuoOJ MEpPEMELICHUs K MpaBsieMy 3j1eMeHTy (ock X) + moBOpOT
(oce U). Ilocne Toro xak DU BepHyscs B «HOJb» N0 OcH Z (MOMEHT BPEMEHM f4) KapeTka
MEPE/IBUraeT 3JIEKTPOIPO3UOHHYIO TOJIOBKY M3 TIOJOKEHHUS «HOIb» MO OocHM X K MpaBsliemMy
3JIEMEHTY (BBIMOJIHEHHOMY M3 0oJjiee TyroruiaBkoro marepuaina, yem OUW). B 310 Bpems ¢dopcynka
MOBOpPAUYMBAETCS Ha MECTO IPOLIMBKHU CJIEIYIOIIET0 OTBEPCTUS (TIEpUO1 BPEMEHH 13 1-13 7).

Hepnomﬂ BPEMECHU 14-1s5, I5-14, ls-17 AHAJIOTUYHBI epUOIaM fp-t;, t;-t2, t>-t3 COOTBETCTBEHHO, C
TOM pa3HHLEel, YyTO nepuo] oOpaboTKM (B JaHHOM cilyyae MOJPE3KH) MPOXOIUT HpU 0OpaTHOM
HOJISIPHOCTH (TIpaBsIIuii 311eMeHT oOpabdaTtsiBaeT D).

[Tepnon Bpemenu t,-ts — nepuos Bo3BpaieHus (ock X). [locme Toro kak Oymer mpousBeeHa
noapeska OW  kapeTka NepeMElIaeT AIEKTPO3PO3UOHHYIO TOJIOBKY K MECTy IPOLIMBKU
CJIEIYIOIIETO OTBEPCTHUs B (POPCYHKE.
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Ha cranke OIII-8 npoBoaminch 3KCHEPUMEHTHI C UENbIO BBISBICHHUS 3aBHUCHUMOCTEH
BpeMeHH 00paboTku M u3HOoca DU OT AJUTENBHOCTH HUMIYJbCAa IPU HPOILIMBKE OTBEPCTUS
muametpoM @ 0,76 MM u rayOuHOi 3 MM. Mcmonb3oBaid MpsSMYyIO MOJISPHOCTH MOJKIIOYCHUS
AJIEKTPOJIOB, JJIUTENIBHOCTh MMITyJibca H3MeHsuin B auamnasoHe 0,4...3 mxc. IlpeasapurenbHO
YCTaHOBJIEHA 4YacTOTa CJEJ0BaHUS MMITYJIbCOB, OOECreunBaas CcTaduiIbHOE MPOTEKaHHEe
nporiecca B JaHHOM JIMana3oHe JUUTEIbHOCTEeH umimynbea f = Skl DHepreTndyeckne nmapameTpsl
MMITYJIbCOB COOTBETCTBOBAJIM PEKOMEHALUAM [4].

[Ipu npoBeneHny NpOMIMBKU (PUKCUPOBAIM MAUIMHHOE BpeMsi 00pabOTKH f, U HU3MEPSIIH
JUHEHHBIH u3HOC uHCTpyMeHTa /. Ilo pe3ynpTaTam H3MEpeHUN TMOJIY4YeHbl 3aBHUCUMOCTH,
rpaduuecKy IpeIcTaBIeHHbIE Ha pHC. 4.

Kak BHIHO, 3aBHCHUMOCTh BpeMEHH OOpadOTKH OT JJIMTEIBHOCTH HWMITYyJIbca HOCHUT
runepOonuaeckuii xapakrep. [Ipy HeM3MEHHBIX AMEKTPHUECKUX MapaMeTpax pa3psIHOrO UMITYIIbCa
SHEpPrusl paspsiia MPOMOPLHMOHANbHA JJIUTENBHOCTH HMITyJbca. I[IpuHUMas BO BHHMMaHHE
3aBHCUMOCTh OOBEMHOH TPOW3BOAMUTEIBHOCTH OT JHEPIUH HMITYJIbCA, MOXHO OOBSCHHUTH
rUnepOOTMYEeCKUI XapaKTep MOJyYEHHOW SKCIIEPUMEHTAITBHOM KPHBOM.

3aBUCUMOCTD JIMHEHHOro wu3HOca DU OT JINTENbHOCTH HMMITYJIbCA OINUCHIBAETCS KPUBOM C
MakcUMyMoM. Bo3MoO)kHOE OOBSICHEHHE STOMY CBOAMTCS K cienyiomiemy. DU paspymiaercs B
HAIlleM CiTydae 3a cyeT 00MOapIupOBKM MOBEPXHOCTH OTHOCHTENIBHO TSDKENBIMH aHWOHaMu. [lpu
YBEJIMUYEHUU JUIUTEIBHOCTH HMIIYJIbCa KOJMUYECTBO OJHEPIrHM, TIepefaBacMoil 3apsKeHHBIMU
yactuamMu DU, Bo3pacTtaeT, U HaOII0AAaeTCsl CHUKEHUE ero Macchl. [Ipyu 10CTaTOYHO ATUTENbHBIX
UMITYJIbCaX IIOTHOCTh MOHHOTO MOTOKa Ha DU Bo3pacTaeT HACTONBKO OOJBIION, YTO CTAHOBATCS
3HAUYMMBIMH NIOTEPHU SHEPTUH, CBA3aHHBIE C YACTOTON CTOJIKHOBEHUs MOHOB. [loaTOMY cymMMmapHBIii
notok »Hepruu Ha DU Oonee He Bo3pacTaeT M Jaxke, CyIs MO SKCIEPUMEHTAIbHBIM JaHHBIM,
HECKOJIBKO CHU)KAETCH.

DKCIEpUMEHTAIBHO TOJYYeHbl 3aBUCUMOCTH CKOPOCTH 3PO3MM OT CTEMEeHH 3ariyOieHHs
AJIEKTPO/Ia-UHCTPYMEHTA B TEJIO JETaJld NpPU H3FOTOBJIEHUM OTBEPCTHUH € TEMH IKe
reoMeTpruuecKUMHU napameTpaMu. Ha aucrniee koMnbproTepa OTCUUTHIBANIN JTMHEHHOE IepeMeleHIe
OU (h,), kak QyHknuO BpeMeHU. OTCYeT A, MPOU3BOIWIM OTHOCUTEILHO TOYKHM Kacanws DU ¢
JeTanplo. Jl7as KakIoro MpOIIMTOTO OTBEPCTUS M3MEPSUIM CyMMAapHbI H3HOC HHCTPYMEHTA.
W3mepenust npou3BOAWIN 110 TPU pa3a i KakJI0M IJIMTEIbHOCTH UMITyJibca. B kauecTBe npumepa
B Ta0J1. 2 IpUBE/IeHbI JaHHbIE, OJIYUYEHHbIE IPU JUIUTEIBHOCTH UMITYJIbca 2,8 MKC.

Tabmmia 2. Pe3ynpTaThl SKCIEpUMEHTA JIJIs JUTUTEIILHOCTH UMITYJIbCa T, = 2,8 MKC.

Ne u, h, ] 2 3 4 5 6 7
BKCHepI/IMeHTa MM MM

1.1 37 | ¢ wum 05 | 1.3 | 1,92 | 2,67 | 3.42 4 4.42

12 39 | ¢ mun 0.5 ] 1.83 | 2,75 | 408 | 542 | 625

13 2.8 1, MuH 05 | 1.08 | 1,67 | 25 35 4.5 N
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[Ipy BBINIOTHEHUU YCIOBHUS ITOCTOSIHCTBA MEXDJIEKTPOAHOTO IPOMEKYTKA B IPOLECCE
IPOIIMBKHU (TOPLIEBOM 3a30p) MOIy4aeM BhIpakeHHUE, CIIPABEATUBOE ISl JIFOOOr0 MOMEHTa BPEMEHU

Ve~ TN =Ta (1)

IZie Vy— JIMHEHHas cCKopocTh nepemenienusa OU, v, — ckopocts uzHoca OU, v,, - CKOPOCTb SPO3UH.
[Tpu 06paboTKe AAHHBIX HKCIEPUMEHTA MPUHSIN, YTO U3HOC MHCTPYMEHTA Majo 3aBUCUT OT
BEJIMYMHBI 3arayonenus. Torna cpeanss ckopocTs u3Hoca DU paccuuThIBaeTCs MO BHIPAXKEHUIO

2)

rae t, — obiiee BpeMs 00pabOTKH.
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YyuteiBas, 4t0 v; = dhy/dt, IO SKCHIEPUMEHTAIBHO TOJYUYEHHON 3aBUCUMOCTH h = h(t)
HAXOJMJIM MTHOBEHHBIC 3HAUCHUS Vy; H 10 BRIPAXKEHUIO (1) pacCUUTHIBAIA CKOPOCTH 3PO3UU JICTAIIH.
Pe3ynbpTaThl pacueToB MpeACTaBICHBI HA pUC. 5.

W3 mnpexncraBieHHBIX — JJAHHBIX
Vs MM/TUH ClelyeT, 4YTO IIPU BCEX 3HAYEHUSIX
e g JUIMTETIBHOCTH ~ UMITYJIbCA  CKOPOCTh
125 | 9pO3UHn 3aMETHO yOBIBaeT c
L R 3arny0OJeHueM  MHCTpyMeHTa.  JTa
11 S 3aKOHOMEPHOCTb SIBJII€TCSl OOIIen Juis
e G o BCEX Olepauuid DIEKTPO3PO3HMOHHON
a7, P ) . IPOILIMBKU OTBEPCTUH U 0OBACHACTCA
2 [ ] N 3aMEJIEHHOCTBIO CKOPOCTH 3BaKyaluHl
15 7 N | = MPOAYKTOB 3pO3Uu u3
o ° ) F 4 MEXDJIEKTPOIHOTO IIPOMEXKYTKA.
’ 4 ‘¢ Bugmno, 4TO C YMEHBILIEHUEM
o o, T e

_ i S " it s JUINTENIbHOCTH ~ MMITyJIbCa  CHIDKEHUE

g g5 7 v 2 25 3 H My

CKOPOCTH DpO3UU CTAHOBUTCS MEHee
3aMETHBIM H3-3a COOTBETCTBYIOLIETO
yMeHbIlIeHUss  o0beMa  MPOAYKTOB
9pO3UH, TEHEPUPYEMOIO B EIUHUILY
BpeMenn. Ha rnybune H = 2...2,5 mm
HAa COOTBETCTBYIOLIUX KPUBBIX UMEETCS
MUHUMYM, IOCJIE KOTOPOTO CKOPOCTb
9PO3UM HAYMHAET YBEJIMYMBATHCS. JTO CBSI3aHO C TAHT€HLUAJIbHBIM XapaKTEPOM IPOIIMBAEMOIO
OTBEpPCTHUS, B pPE3yJIbTaTe€ YEro MPOUCXOJUT «BCKPHITHE» JIOHBIIIKA OTBEPCTUS B OrPAaHUYEHHOU
obmactu. OTBepCTHE CTAHOBHUTCS CKBO3HBIM, YJIyYIIAeTCS BBIBOJA MPOIYKTOB 3po3uu. OOpaboTka
unét 10 H=3 mm.

Pa3nuble 3HayeHHs] TIIyOMHBI OTBEPCTHIl, Ha KOTOpPOW HAONIONAaeTCs MUHHUMYM CKOPOCTH
IIPOLIMBKU MOKHO OOBSICHUTH IPUOIMKEHHBIM XapaKTEpOM JOMYILIEHHUSI O MOCTOSHCTBE CKOPOCTU
M3HOCA MHCTPYMEHTA.

W3BecTHO, 4YTO MpH MNPOBEACHUU MpOLEcca 3JIEKTPOIPO3ZUOHHOW MPOIIMBKUA OTBEPCTHUS
MIPOSIBIISIETCS. MHOKECTBO CIy4alHbIX (DaKTOPOB, BIUSIONUIUMX Ha pe3ysbTaT. B CBA3M ¢ 3TUM HaMu
IIpOBEJIEHa CTaTUCTHYecKas oOpa0OTKa JaHHBIX HAa OCHOBaHUM pE3yJbTaTOB mpormuBku 150
OTBEPCTUM JTMAMETPOM 0,76 Mm mepoxoBaroctbto Rz = 40 MxM. Jluamerp oTBepcTHs
M3MEPSUTH Ha MHCTPYMEHTAJIBLHOM MHUKPOCKOIIE, BpeMsi 00padOTKN (PUKCHPOBAIM aBTOMATUYECKH,
M3HOC MHCTPYMEHTa (UKCHUPOBAIM MO KAaCaHUIO MOBEPXHOCTU JAETajM 0 U Tocie 0O0pabOTKH.
[TpomuBKy OTBEpCTUN MPOU3BOAMIN IPU JJIUTEIBHOCTH UMITyJIbca 2,8 MKC U YacCTOTE CJIEJ0BaHUs
uMIyJibcoB S Kl

YCTaHOBIIEHO, YTO TIOJIE pacCesHUS Pa3MEpOB I Bceld mapTuu oOpabOTaHHBIX JeTayiei
MEHBIIIE TOJISl JIOMycKa Ha pa3Mep, GaKkTUyecKas IIEPOXOBAaTOCTh MOBEPXHOCTU OTBEpCTUS Rz He
npesbiaeT 40 MKM.

MammnHoe Bpemsi 00paOOTKHM OMHUCHIBAETCS JOBOJBHO IIHPOKHM TIOJIEM PACCESHHUS.
Pe3ynbraThl cTaTncTHYECKOM 00pabOTKM 3HAYEHUI MAIIMHHOTO BPEMEHH MPEICTABIEHBI B Ta0I. 3,
a Ha puC. 6 MOKa3aHbl IMIUPUYECKAs U TEOPETUYECKasi KPUBBIEC paclpeesieHusl.

PucyHok 5. 3aBUCMMOCTH CKOPOCTH 3PO3UHU OT 3ariy-
Osienust DU B Teno feTanu npu JAIUTEIbHOCTSIX
uMIyibca, Mxc: 1-2,8; 2-2,1; 3-1,1; 4-0,4.

Tabnuua 3. Pe3ynbTaThl CTATHCTHYECKOTO MCCIICIOBAHUS BIMSHUS CIIyYalHbIX (DAaKTOPOB Ha
BpeMst 00pabOTKH.

Ne WNHurtepBan Cepeuna m m/n m-T
UHTEpBaia uHTepBana I’

1 3...3,5 3,25 1 0,00(6) 3,25

2 3,5...4 3,75 5 0,0(3) 18,75

3 4...45 4,25 8 0,05(3) 34
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4 45..5 4,75 7 0,04(6) 33,25
5 5..5,5 5,25 16 0,10(6) 84

6 5,5..6 5,75 55 0,3(6) 316,25
7 6...6,5 6,25 35 0,2(3) 218,75
8 6,5...7 6,75 13 0,08(6) 87,75
9 7..75 7,25 9 0,06 65,25
10 7,5..8 7,75 1 0,00(6) 7,75
D 150 869
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I'1e m — xonM4ecTBO 3HAYCHUH, IMOTMABIINX B UHTEPBAJ; 7 — O0IIee KOJTMYECTBO 3HAUCHHIA.

DMIMpudecKasi KpuBasi pacipeIelICHIsI UMEET KOJIOKOJI000pa3HbIi XapaKTep, YTO MO3BOJISET
NpUOIIKEHHO OMKCHIBATH €€ KPUBOW HOPMAIBHOTO pachpefeieHus. TeopeTHYecKyr KpUBYIO
pacrpesiesieHdss 3HAYCHU H3MepseMOW BEIWYMHBI HAXOAWIM T0 CTaHAApTHOM Meroauke [5].
CormacHo pacderaM cepeAMHa 0N pacCesHUsl TEOpPeTHYeCKOM KpuBoud I, = 5,79 wum,
cpennekBaaparnyHoe oTkioHenne Q = 0,82 muH. [lone paccesHus 3HaYeHUH BpeMeHH 00pabOTKU
o =60 =492 muH.

m/n m/nA
03
031 A
a2 A
0z 1
\.‘/i 07 \\\ 2
a1 3 ' 2 /ﬁ

T 95 41455 356 85 7 75 8 242628 3] 32343638 4 42 [N

Xep-8 | Xep+Q MUK Xep-8 | Xep+d

s

Xep-2'Q Xepe2'@ ‘ Xep-2°Q Xepe2*Q |
TG Bl . Xep-3'0 Xeped*Q
Puc. 6. Cratuctrueckuii aHainu3 BpeMeHU Puc. 7. Cratuctuueckuii aHainu3 u3Hoca
00paboTku 1-sMriepudeckast KpuBas, 2- 3JIEKTPOJIa-UHCTPYMEHTa |-3Mrepudeckas
TeopeTHuIecKasi Kpupast KpuBas, 2-TeopeTudeckasi Kpubast

Crartuctuueckas o0paboTka 3HaueHUi n3Hoca DU mpoBeneHa 1Mo aHATOTUYHON METOJUKE, a
SMITUPUYECKAs U TEOPETHUECKasi KPUBBIE pACIIPEIEICHUS TOKa3aHbl HA pUC. 7.

["ayccoBckuii XxapakTep pacrpeleieHusi 3HaueHU BpeMeHH oO0paboTku M u3Hoca DU
YKa3bIBa€T Ha TO, YTO IMPOLECC IPO3MOHHON NPOIIMBKU IPOTEKAET B YCIOBUAX BO3JIECUCTBUS Ha
HEro OOJIBIIOrO KOJIMYECTBA CIIy4alHBIX (PaKTOPOB MPHUMEPHO pPaBHOHM 3HaummocTd. C Ienbio
CY>KEHHUS TOJIsI paccesHus 3HAUYCHUN BpeMeHU oOpabOTKM M M3HOCA MHCTPYMEHTA IPEIIOKEHBI
TEXHUYECKHE MEPOIPUATHUS 110 KOHCTPYKTUBHOMY COBEPILEHCTBOBAHUIO MIPUBOJA MOAAYN paboyeit
TOJIOBKH U O110Ka BuOpammii J.

Takum 00pa3zoM, SKCHEPUMEHTAIBHO YCTAHOBJICHO BIMSHUE JIUTEIBHOCTH HMITyJbCa Ha
BpeMs 00paboTKH U cTeneHb u3Hoca DU 1i1s oneparuu IeKTPOIPO3UNOHHOM MPOITMBKH OTBEPCTHIMA
Majioro JuaMerpa Ha CIELHMAIBHOM IIPOIIMBOYHOM cTaHKe. lloslydeHa 3aBHCUMOCTB CKOPOCTH
9pO3UK OT MIIyOMHBI OTBEpCTUS. BBISABIEHBI CTaTUCTUYECKHE 3aKOHOMEPHOCTH, OIMCHIBAIOIINE
pacmpeselieHne 3Ha4YeHUH BpeMeHH o0paboTku u wu3zHoca DW. IlpemnoxkeHbl TEXHUYECKHE
pellleHrs, HalpaBJICHHbIE Ha TOBBIIIEHWE CTA0MJIBHOCTH MpoIlecca MPOIIMBKH OTBEPCTHIA.
[Toka3aHo, 4TO MpPU HEOOXOJMMOCTH MOBBIIIEHUS KAa4eCTBA MOBEPXHOCTHOTO CIIOS TPOLIMTHIX
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OTBEPCTHH  DJIEKTPOIPO3MOHHASL TMPOILIMBKA MOXET OCYIIECTBIATBCA COBMECTHO ¢ 2XO
(CoBMeEIIEHHBIN MPOIECC) UK TOTOTHITHCS ONepaluent AIeKTPOXUMUYECKON KaTMOPOBKH .

Pe3ynbpTarel uccieqoBaHMM MOTYT OBITh MCHOJb30BaHbl HE TOJBKO B IPOU3BOJCTBE
ra3oTypOMHHBIX M JKUJKOCTHBIX PEAKTUBHBIX JBUTATENel, HO U TPU H3TOTOBICHUH (POPCYHOK
aBTOMOOWJIbHBIX JABUTATENEH.

CEKIUSA «TEXHOJIOI'A KOHCTPYKIIMOHHBIX MATEPHUAJIOB:
3AI'OTOBUTEJIBHOE ITPOU3BOACTBO»

HUKUTHUHA JI.A.
MI'TY «MAMW»
Hayu. pykoBoautens: nouent, k.T.H. IIJIBIKOBA A.B.

MMPOU3BOJACTBO OTJIUBOK TOPMO3HBIX JJUCKOB ITO CEHATIY-ITPOLECCY -
ITPUMEP ®UPM BREMBO, M. BUSCH " IPYT'UX

[lo pa3nauuHBIM OIIEHKaM CIELUAINCTOB AaBTOIPOMA MOYKHO CMEJO YTBEpKJIaTh, YTO
aBTOMOOWJIbHBIE OTJIMBKU HanOoJee BBINOIHO U I0CTATOYHO MPOCTO MPOU3BOJUTH HA COBPEMEHHOM
(OPMOBOYHOM M CTEPKHEBOM OOOPYIOBAaHMHM B YCIOBHAX JIOOOW CTpaHbl MHpa W, KOHEYHO,
Poccun. Camble n3BecTHbIE aBTOKOHIIEPHBI, TaKue Kak, HarpuMep, Mercedes 1 BMW, npumensitor
UCKJTFOUUTENILHO TOPMO3HBIE IMCKH, H3TOTOBJICHHBIE B TOPH30HTAIBHBIX OMOYHBIX popmax ADJII u,
B OCHOBHOM, IO COBPEMEHHOMY MHpPOBOMY cTaHaapTy otpaciu — Celariy-npoueccy. Kaxabiit
CTYJEHT-TUTEUIIMK 3HAET, YTO, OCECUMMETPUYHBIE OTJIMBKU HYXHO OTJIMBAaTh U pacrojiaratb B
TOPU30HTAJILHOM MOJIOXKEHUH, HHaYe pa3Hble YCIOBUS 3allOJHEHUS 10 BCEM JMAaMETpaM OTJIMBKH H,
COOTBETCTBEHHO, 3aTBEP/IEBAHUS MPUBEIYT K MOJIHON HEPABHOMEPHOCTH B OJIHOTHUITHBIX CEUEHMSIX
Ha pa3HbIX yriax. [loBbllleHMe MOKyNaTeIbHOM CIIOCOOHOCTH HACEIEHUs YXKe sBIseTcs
JIOKOMOTHBOM pa3BUTHsl JIMTEWHOTO INPOU3BOACTBA C ILEJIBIO BBIIIOJHEHUS TOCYJIAapPCTBEHHBIX
IUTAHOB 110 OCBOCHHIO OTE€YECTBEHHBIX aBTOMOOMIIBHBIX KOMIUIEKTYIOMUX A0 50-70% - «pBIHOKY.
Komnanust Brembo S.p.A. B roa npousBoaut a0 30 MIH. AUCKOB — MUPOBOU nuaep u3 Uramuu B
o0yacTu pa3pabOTKU M MPOM3BOJCTBA BHICOKOI(PGHEKTHBHBIX TOPMO3HBIX CHCTEM U KOMIIOHCHTOB
JUIsL JIETKOBBIX aBTOMOOMJICH, KOMMepuecKkoro TpaHcrnopra u motouukiaoB. C 1960 roga Brembo
pa3pabaTbIBa€T TOPMO3HBIE CHCTEMBI JJIs1 COOPOYHBIX aBTO3aBOIOB MUPA, PbIHKA aBTO3amM4yacTell U
aBTocnopra. IIponecc AByXCTyleH4aThli, Kak U BCTPSIXUBAHUE C MTOANPECCOBKON. 3a nocienHue 25
net CelaTiy-npouecc npuodpen HanboblIee pacpOCTPAHEHUE CPEIN BCEX TEXHOJIOTUH IECYAHO-
TTTUHUCTOM (POPMOBKHM OJ1aro1apsi CBOMM MPEUMYIIIECTBAM MPU U3TOTOBJICHUU CI0KHOTO M TOYHOTO
JIUThS U3 JIIOOBIX CIIJIABOB.

IIpeosapumenvroe yniomuenue nomokom cicamozo 6o30yxa. Ilocne nogaun GopmoBouHOI
cMecH OyHKep-703aTop 3aKpbIBA€TCA M OTKPHIBAECTCS BO3AYIIHBIA KiIalaH M HOJAETCA CHKAThIN
BO3AYX 110 5,5 - 6 Gap. DTO NPUHIMNHAIBHOE OTJIMYHME OT CYIIECTBOBABIINX BO BpeMs H300pETEeHUS
JAHHOM TEXHOJOTMH CHOCOOOB B OCHOBHOM HMITYJIbCHOTO WJIM JIaXe B3PbIBO-MMITYJIBCHOTO
yIJIOTHEHHUs. Bpems momaum Bo3ayxa sl Kaxaodl ¢Gopmbl  perynupyercs —Omaronaps
KOMIIbIOTEPHOM IPOrpaMMe, Tak, HapuMep, AJIs IPOCThIX 1o popMe U KOH(UTrypanuu Moaesel ot
0 cex mo 1,5 - 2 cex. OcHOBHOW OOBEMHBIH IOTOK BO3AyXa BBIXOIUT U3 (OpPMBI dYepe3
BEHTWISAL[MOHHBIE OTBEPCTHSI, KOTOPbIE SBISIOTCS COCTABHOW YaCThIO JI€prKaTelsl MMOAMOJIEIbHBIX
it (puc.34.) B ciyyae Hamuuus rayOOKMX KapMaHOB Ha MOJEISIX MOYHO MEpEHANpaBisTh
IIOTOKH BO3/lyXa, a BMECTE C HUM (DOPMOBOUYHYIO CMECH B IIEPBYIO OUYEPEb UMEHHO B 3TH KapMaHbI
MOJIENH, TA€ JUIsl 3TOT0 MOHTUPYIOTCS COOTBETCTBYIOILNE BEHTHI.

117



118

HIK

MRMA 2012

I'OPBATEHKOB I'.10.
MI'TY «MAMW»
Hayu. pykoBoautens: k.T.H., noueHT IIJIBIKOBA A.B.

HNCTOPHUSA NTPOU3BOJACTBA NYHIEK

[lepBoe oruectpenbHOE Opyxue (0aMOYKOBOE «OTHEHHOE KOIMbE» — MPOTOTHI PYUYHOM
numanu) nosisuinock B Kurae u uzBectno ¢ X Beka.[1] EcTecTBeHHO, UTO TUTEHIIIMKHU, OMBITHBIC B

OTJIMBKE KOJIOKOJIOB, MCTOPHsSI KOTOPbIX HacuuTheiBaeT Ooinee 4000 net[2], cramu ¥ mHepBBIMU
CHelnHaIucTaMi 0 TIPOM3BOJCTBY IylIeK. B KauecTBe marepwaia Ui MyHIEK cHadana ObuT
UCTIOJIb30BaH XOPOIIO M3BECTHBIM €BpOINEHIiaM MO TMPOU3BOACTBY KOJOKOJOB CIUIAaB MeIu ¢
0JIoBOM (OpoH3a) W 3HAYMTENIBHO TO3XKE YyTryH. Bce mpuemMbl TEXHOJOTMUYECKOTrO Iporiecca
U3TOTOBJICHUS KOJIOKOJIOB JIUTEHIIIMKY MIEPEHECIIN M HA HOBBIMA BUJ OTIUBOK.

CEKIHUSA «TEXHOJIOI'USA KOHCTPYKIHMOHHBIX MATEPHUAJIOB:
MEXAHHUYECKASA U KOMBUHUPOBAHHBIE BU/Ibl OBPABOTKH 3AI'OTOBOK»

MAMEJIOB A.C.
MI'TY «MAMW»
Hayu. pykoBoaureins: accuctenr CMUPHOB A. B.

TEXHOJIOI'MYECKHUE BO3MOKHOCTHU TOKAPHBIX IIJNTACTUH PRAMET TOOLS

Kommnanus Pramet Tools u3BecTHa Takoil mpoayKuuen, Kak CMEHHbIE TBEpAOCIUIaBHbIE
IUIACTUHBI Ul TOueHMs, ¢pe3epoBaHuss U cBepieHus. Kpome TOro, mpeanpusiTie BBITyCKaeT
Koprnyca (pes, IepKaBKu, TOKapHbIe CBepJia, ClelUaIbHbI UHCTPYMEHT ISl METaJUTypruyecKon
MPOMBIIIJICHHOCTH, HHCTPYMEHTHI JUIsl 00pa0OTKHU /1aBJICHUEM U BOJIOYCHUEM.

Komnanuss «PRAMET TOOLS» (Yemickass Pecmybnuka) 3a mociegHee IeCSTHIICTHE
YBEPEHHO BOILIA B YHUCJIO BELYIIHUX MHPOBBIX IIPOM3BOAUTEIEN METAJIOPEXKYIIETO HHCTPYMEHTA.
CBoe Havanmo kommanusi Oeper ¢ 1933 roma ¢ MomeHTa OTKphITHS kKommnaHuu «Stellwagy mo
IIPOM3BO/ICTBY MHCTPYMEHTA M3 TBEPJIOro cIjlaBa M ainma3oB. [Ipon3BOICTBO TBEPAOCIIABHOIO
MHCTpyMeHTa Ob110 BoccTaHoBiIeHO B 1950 rogy. B 1999 rony cocrosiiock yupexaeHne KOMIaHUH
«PRAMET TOOLS, s.r.0.» 1 nepefaya el BceX MPOU3BOACTBEHHbIX MolHocTed. Haunnas ¢ 2000
roga «PRAMET TOOLS» npemyiaraet moJIHbIA aCCOPTUMEHT MHCTPYMEHTA JUIsl BCEX ONeparui
00pabOTKM pe3aHHeM: pa3IMyHbIe CIUIABbI, FTEOMETPUH, a TAKXKE TBEPAOCIUIABHBIM MHCTPYMEHT IS
XOJIOHOM 00pabOTKU JTaBJICHUEM.

Pramet Tools, s.r.o. MPOM3BOOUT M TMOCTABJIAET WHCTPYMEHTHI i 0OpabOTKM METasioB
pezanueM. Bes mponmykuust npousBomautcs Ha 3aBoae B lLllymnepke (Yemickas Pecrmy6muka).
W3nenust peanusyroTcst COOCTBEHHOM CEThIO (PUITMANIOB M CEThIO0 aBTOPU30BAHHBIX JUCTPHOBIOTOPOB
6omee yem B 50 cTpanax mupa.

KYYKOBCKHUM IO.I1., TAH®EPOB B.B., IbSITUKOB A.A.
MI'TY «MAMI»»
Hayu. pykoBoaurens: k.T.H., npod. YEPEITAXHH A.A.

KOPPO3HMOHHAS 3AIIIUTA ABTOMOBWIBHBIX JIETAJIEN (IIO MATEPHUAJIAM
BBICTABKHU «<MHTEPJIAKOKPACKA», M., MAPT 2012)

Mera;ui — OOMH M3 CaMbIX IPOYHBIX MAaTEPUAIOB, HO M OH CO BPEMEHEM HAYMHAET
paspymarbcs. BceM M3BECTHO Takoe sBJICHUE, KaK KOppo3us. Ee mpu3HaKu MOXKHO 3aMETUTh Ha
MOBEPXHOCTU JHOOBIX KOHCTPYKIMIA U3 METalIa, KOTOPbIE HAXOIWINCH IO/l OTKPHITBIM HeOoM 0e3
Kakou-m100 3amuThl. [IOCTOSHHBIH KOHTAKT C BOJAOW M XUMHUYECKUMU CpElaMH 3HAYUTEIHHO
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YCKOPSIET 3TOT IPOIIecC.

KauecTBeHHAass aHTUKOPPO3MOHHAs 3allMTa MO3BOJSIET IPEJOTBPATUTH  pa3pyLICHHUE.
CrnenuanbHble COCTaBbl, TPEMATCTBYIONIME OOpPAa30BAaHUIO PXKABYMHBI, HCHONB3YIOTCSA UL
00pabOTKM CaMbIX pa3HbIX METAUIOKOHCTPYKLUH: MPOMBIIUIEHHOTO O0OOpYIOBaHUs, JAeTanen
MOCTOB, TPyOOITPOBOIOB H TIP.

HIEPEMETBEB M. A.
MI'TY «cMAMWN»
Hayu. pyxoBoautens: accucreur CMUPHOB A. B.

TEXHOJIOI'MYECKHUE BO3MOKHOCTHU TOKAPHBIX IIJTACTHUH SANDVIK
COROMANT

Sandvik Coromant (CaHOBUK) sIBISI€TCS BEAYIIMM MHPOBBIM IMPOU3BOAUTEIIEM PEKYIIETO
WHCTPYMEHTa B 00JacTH MeTauiooopaborku u mpemiaraet Oomee 35000 HamMeHOBaHMIA
OPOAYKIMU, KpoMme 3Toro B 60 cTpaHaX IO BCEMY MHPY HEHPEPHIBHO THICAYH CIICHUAIUCTOB
NpeJIaraloT pelIeHus] HANM KITUSHTaM.

[IpenioxkeHus: BHICOKOKaY€CTBEHHOIO MHHOBAIIMOHHOTO MHCTPYMEHTA, OOTaTeiIIero OmbITa
BHEJIPCHUSI COBPEMEHHBIX TEXHOJOTHHA B IMPOU3BOJICTBO, JOCTYITHOW TEXHUYECKOW MH(MOpMAIMK U
OBICTPBIX HAACKHBIX TIOCTABOK. TOCTPOCHHSI C 3aKa3YMKOM B3aMMOBBITOJHBIX MapTHEPCKUX
oTHomieHHH. JlemaTh Bce BO3MOKHOE IS JIOCTIDKCHHS JIyYIIeH MPOU3BOAUTEIBHOCTH U
MaKCHMaJIbHON SKOHOMUYECKOH 3()(heKTUBHOCTH METANIO00paOOTKH.

CEKIUS «TEXHOJIOI'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB: CBAPOYHOE
IMPOU3BOJACTBO»

IMNYYI'UH M.H.
MI'TY «MAMW»
Hayu. pykoBonutens: k.1.H., mpod. HEPEITAXHWH A. A.

OCOBEHHOCTH CBAPKHU AJIIOMHMHUEBBIX CIIJIABOB

[InoTHas TyromiaBkasi OKHCHasi IUIEHKa, OOpasylolascsi Ha IOBEPXHOCTU aJIOMHUHMS,
IPEMATCTBYET CIUIABJICHUIO METaJlJIa CBAPOYHOM BAHHBI C OCHOBHBIM METAJUIOM M, OCTaBasCh B ILIBE,
o0Opa3yeT HEMETAJUIMYECKHE BKJIIOUEHUS. YIaJEeHUE IUIEHKW B IPOLECCE CBapKH JOCTUIaeTcs
JIeicTBUEM TOKa IPU TFOPEHMU OYTH WIM BO3AECHCTBUEM COCTABIAIOLMX (Daroca WM MOKPBITHS
JIEKTPOJIa HA OKUCH AJTFOMUHMSL.

ITpu cBapke MOCTOSHHBIM TOKOM OOpaTHOM MOJIIPHOCTH OYMILAKOIIEE JeHCTBUE TOKA MUMEET
MECTO Ha IMPOTSKEHWH BCErO IpolLecca FOpPeHMs JyTH, a IpU CBApKE MEPEMEHHBIM TOKOM — B
OCHOBHOM B T€ IOJYNEPHONbl, KOorna wuzaenue spisercs karogoM. Croco® ynaneHus IUIEHKU
JIEICTBUEM TOKAa MCIOJb3YETCs IPU CBapKe B 3alIMTHBIX ra3ax. Haubonee BEpOATHBIN MeXxaHU3M
JIMCTBUSL 2JIEKTPUUECKOI0 TOKA COCTOUT B TOM, 4YTO JBIXKYIIMECS € OOJBIION CKOPOCTBIO
IIOJIOKUTENIbHBIE MOHBI, MOMNaJas Ha MOBEPXHOCTh MeTalljla, pa3pyllaloT OKUCHYIO IJIEHKY U B
pe3yibraTe TaK Ha3blBAEMOIO KaTOIHOIO paclbUICHMs YyHaiasatoT ee. IIpu anexTpoHHOIyuYeBOM
CBapKe OKMCHAsl IUIEHKA YJAJISIeTCsl YaCTUYHO JIEHCTBUEM ITyUKa 3JIEKTPOHOB M BBIPHIBAIOIIETOCS U3
OCHOBaHUs IIITHA HarpeBa MOTOKA >KUJIKOCTH, I'a30B U [1apOB METaslIa.

JleificTBEM TOKa MOKET OBITh pa3pylleHa CPaBHUTENILHO TOHKAas IUIEHKa okucu. Tonctyro
IUIEHKY OKUCH aJIOMHHHUS HEOOXOJIMMO Iepes CBapKOW yJalsiTh MEXaHUYECKUM WIIM XUMHUYECKUM
MYTEM.
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MUTPY3AEB C.B.
MI'TY «cMAMIN»
Hayu. pykoBoautens: k.1.H., mpod. UEPEITAXHWH A.A.

CBAPKA TPEHUEM

Caapka TpeHHEM KCIIOIb3yeT HarpeB MeTaia npu TpeHud. [Ipu cBapke TpeHHEM B OCHOBHOM
CBApUBAIOT ACTAJIM KPYIJIOTO CCUYCHMUA. I[eTaJII/I 3aKPCIUIAOTCA B 3aKMMax MaAlllMHbI JJISI CBAPKU
TPEHHUEM, TPIKUMAIOTCSI IPYT K APYTY MO/ YCHIHEM U MPUBOIATCS BO BPAIICHUE C OTHOCUTEIIBHOM
ckopocthio 700— 6000 o6/MuH. Bpamienue mMoxeT ObITh KaK OAHOW AETald Tak U ABYX Cpasy.
Topiibl CTep)KHEH, TPU CBapKe TPEHHEM, OBICTPO Pa30rpeBAIOTCS, TMOCIE Yero cieayeT ObicTpas
ocasika. Crioco® HaXOAMTCS ellle B Ha4yaJbHON CTAAMU PAa3BUTHUS, HO YK€ IIMPOKO UCIOJIb3yeTCs B
NPOM3BOJICTBE CBAPHOIO METAJUIOPESKYIIETO0 HWHCTPYMEHTA Il COSIMHEHHUS PEXYIICH YacTH ¢
JepkaBkoil. CBapkoil TPEHUEM JIETKO CBAPUBAIOTCS PA3HOPOJHBIE METAJLIIbI, TYTOIJIaBKUE METAILIBL.

XAWKUH E.E.
MI'TY <MAMIN»
Hayu. pykoBonutens: akanemuk ADH P®, npodeccop, n1.1.H. AP3AMACOB B.b.

BBICOKOTEMIIEPATYPHBIE 3JIEKTPOJAHBIE MATEPHAJIBI HA OCHOBE
TYT'OIIVTIABKUX METAJIVIOB

- YcnoBust paboThI AJIEKTPOJHBIX MATEPUAIIOB PA3IMYHOIO HA3HAUYCHHUS.

- IlpuHumnel HayyHO OOOCHOBAaHHOIO BBIOOpa COCTaBa, CTPYKTYpPhl M TEPMHUECKOM
00pabOTKH MaTepHUaAIOB BEICOKOTEMIIEPATYPHBIX JIEKTPO/IOB.

- Be1Gop 0CHOBBI, JIerHpyromux 100aBOK U crioco0a MoJyYeHHUs MaTEpPUaIoB Ui 3JIEKTPOJIOB
Pa3INYHOrO Ha3HAYCHHUS.

- TepmoguHamMuuecKuii aHalM3 BO3MOKHOCTH MPOTEKAaHHWsS pEaKIWd B3aUMOJCHCTBUS B
ANIEKTPOJAxX B MPOIECCE UX PAOOTHI.

- Bnwmsnme Tepmmuyeckoil 00pabOTKM ¥ CTPYKTYpHOTO COCTOSIHHSI Ha KapOIpPOYHEIE,
TEPMOIMHUCCHOHHBIE M TETUIO-IEKTPO(YU3NIECKIE CBOWCTBA SJICKTPOIHBIX MATEPUAIIOB.

- Marepuaiisl 7151 BRICOKOTEMIIEPATYPHBIX 3JIEKTPOIOB U 00JIaCTH UX MTPUMEHEHHUS.

HUKUTHUHA J1.1.
MI'TY «MAMW»
Hayu. pyxkoBogurens: noueHr, k.1.H. IIslzxoB B.B.

JIABEPHAS CBAPKA. PE3KA. PASMEPHASI OBPABOTKA

CBapka — 9JTO TEXHOJOTHYECKUI TIPOIECC TMOJMYYCHHS HEpPa3bEMHOTO COCIUHCHHS
MMOCpCACTBOM YCTAHOBJICHUA MCKATOMHBIX W MCKMOJICKYJISAPHBIX CBsI3el MCXKIY CBapuBacMbIMU
YacTSAMU M3JCIHsI IPH X HarpeBe (MECTHOM MM OOIIEeM), ¥/HITU TUIACTHYECKOM Je(hOpMUPOBAHUH.
CBapka MpUMEHSICTCS JUISI COSIMHEHUST METAJIOB U UX CIUIABOB, TEPMOIUIACTOB BO BCEX 00IACTIX
NPOM3BOJICTBA M B MemulMHe. [IpuW cBapKe HCIONB3YIOTCS pa3jiMYHble WCTOYHUKU IHEPIHUU:
DIIEKTPUYECKasl Jyra, Ta30BO€ IUIaMs, JIA3epHOE W3Iy4YeHHEe, DJCKTPOHHBIA JIy4, TpEHHE,
yibTpa3Byk. [lpu ma3epHON CBapke HArpeB M IUIABICHHE METalUla OCYIIECTBIISCTCS JIa3€PHBIM
Jy4oM onThueckoro kBantoBoro reneparopa (OKI'). biarogaps HarpaBieHHOCTH JIa3€pHOTO JIy4ya
€ro SHEeprus KOHIICHTPUPYETCS Ha CPAaBHUTEIbHO HEOOJBIIOM ydacTke. [l Jia3epHON cBapKu
0OBIYHO UCTIONIB3YIOTCS CIIEIYIOIINE TUITBI JTa3€POB:

TBEPJOTEIIBHBIC W Ta30Bble — C MPOJOJBHON WJIM TIONEPEYHON MPOKAYKOW rasa,
ra3o/lMHaMUYeCcKUe. YKE CEroJHsl CTENEHb HACBILICHHS JIa3epHbIM OOOpYAOBAaHHMEM JJisi BCEX
NEPEIOBIX MPOMBIIUICHHBIX CTPAH CTajla OJTHUM U3 BOKHEHIIUX - HAPSTy ¢ KOMIbIOTEPU3AIUCH -
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KPUTEPHEB WHIYCTPHAIBLHOTO pa3Butus. [Ipu 3ToM pons (rarmana B mporeccax 0CBOSHHS HOBBIX
TUIIOB JIa36pHOIO OOOPYJOBAaHUS M TEXHOJOTMH B INPOMBIIUIEHHOM IPOU3BOJICTBE HIPAET
MalIMHOCTpOEHHUE. bosiee MOIIHBIMU SBJISIOTCS Fa30BBIE JIa3€Phl, B KOTOPBIX B KAUE€CTBE aKTUBHOI'O
TeJa UCTIONIBb3YIOT CMeCh ra3oB, 00bruH0 CO2+N2+He.

HaunbGonee MOLIHBIMU SIBISIFOTCS Ta30JUHAMUYECKHE JIa3ephl (Ha pucyHke Hike). s paboTsl
HCIONB3YIOTCA Tra3bl, HarpeTsie A0 TemmepaTtypbl 1000-3000 K. JlazepHas cBapka npOU3BOAMUTCS B
aTMOC(EpHBIX YCIOBUAX, 0€3 CO3/aHusI BaKyyMa, HEOOXoIuMa 3alluTa PaCIUIaBICHHOTO MeTajia
OT BO31yXa.

BaxnelmyM npenMyIlecTBOM Ja3epHOM CBapKU TBEPAOTENbHBIMU Ja3epaMu  SIBISIETCA
BO3MOYKHOCTh OYEHb TOYHOM JIO3UPOBKM SHEPrUH, IMO3TOMY YJaeTcs OOECIeyUTh MOJy4YeHHE
KAueCTBEHHBIX COEJUHEHHMH NpU M3rOTOBJIEHWU OYEHb MEJKUX Jeraneld. JlazepHas pe3ka - 3TO
HOBBIH, BBICOKOTE€XHOJIOTUYHBIA C1OCOO 00pabOTKM JIMCTOBOrO MpoKaTa. TeXHOJIOrus Ja3epHou
PE3KH TO03BOJISIET BBIMOJHATE pa3MEPHYI0 00pabOTKy HE TOJIBKO Ha JUCTOBBIX MaTepuanax, HO U
Ha OOBEMHBIX W3/EIHSIX.

CEKIUA «TPAKTOPBI»

AJJAMOB A.C., IEJIOKHUH A.1IO
MI'TY «MAMW»
Hayu. pykoBoaurens: ntH, npod. FOPOJELKUUA K.HU.

XAPAKTEPUCTHUKA CKOPOCTH TPAKTOPA C IBUTATEJIEM IOCTOSTHHOM
MOIIHOCTHA

IMon nBurarenem moctossHHOW MomHocTh (AIIM) Oynem moHMMaTh TakoW JBUTATENb, y
KOTOPOTO KPYTSIIMNA MOMEHT Ha BBIXOJHOM Baly OOpaTHO MPOMOPIMOHANIEH YAaCTOTE BPAIICHHUS.
[TonoOHast BHEHIHSS CKOPOCTHAs XapaKTePHCTUKAa MOXET ObITh IOJlyueHa Ha JII0OOM THIIE
JIBUTATEJIS 32 CUYET COOTBETCTBYIOLIETO PErYJIMPOBAHMS [TOJAYN TOIUIMBA B COYETAHUU, B YACTHOCTH
y TPakTOpPHBIX Ju3esed, ¢ TypOOHaAgyBOM TMpu obecriedeHuu TpeOyeMoi TOIUIMBHOM
SKOHOMUYHOCTH.

Onna u3 cyry6o cremuduyeckux OCOOEHHOCTEH TPAaKTOPOB IO CPAaBHEHHUIO C JAPYTUMH
MalllMHaMH COCTOMT B TOM, YTO B psAJI€ CIy4YaeB MOIIHOCTb JIBUTaTesl MOXKET IEepeJaBaThCs HE
OJTHUM, a IByMsI M 00Jiee TIOTOKaMHU, JIJISl 4ero UMEIOTCS Basibl 0TOopa moirHocTd (BOM).

BOM-mu 0060pyayrOTCsi B OCHOBHOM YHHBEPCAJIBHO MPOIMAINIHBIE TPAKTOPHI OTHOCHUTEIHHO
HEOOBIION MOIMHOCTH. TpakTophl OOIIEr0 Ha3HAYCHHS OOJBIIEH MOIIMHOCTH (ITaXOTHBIE) Kak
npaBuio He umeror BOM, a B penkux ciydasx HMEIOT OJHOCKOPOCTHOH OTOOpP MOIIHOCTH.
Bo3MoHO B 3TOM cilydae paccMaTpuBath TpakTopsl ¢ BOM, kak ManoduciaeHHble MOJU(PHUKALIUN
HeKoi 0a30BOi Mojenu ¢ JieTko JeMoHTHpyeMbiM BOM. Takux moaudukamnuii He JO0JDKHO OBITH
MHOI'O, T.K. HMPAaKTUYECKU OTCYTCTBYIOT OpYIUsl C AKTUBHBIMHU pabO4YMMHU OpraHamMu B JaHHOM
KJIaCCE€ MOUTHOCTH.

AHajoruyHas peKOMEeHJalusl BO3MOXKHA JJI1 YHUBEPCAJIbHO-NPONAIIHBIX TPAKTOPOB € 4-X
ckopocTHiIMU BOM, KOHCTpPYKIMS KOpPOOOK TIPUBOJOB KOTOPBIX CYIIECTBEHHO TMPOIIEC
KOHCTPYKIMH KOPOOOK Irepenady TPAaHCMUCCHI M He TpeOyeT MepeKIoueHuil B mpoiecce padoThl
TpakTopa, a HacTpauBaercs 3apaHee. JIOTMYHO [MONMYCTUTh, YTO B PA3JIMYHBIX YIOMSHYTBIX
BapHaHTaX IeJeco00pa3HO HMMETh pas3Hble AMana3oHbl peryiaupoBanus ckopoctu JIIM. B
MoauduKausax TpakTopoB 6e3 BOM nuamna3oH peryimpoBaHus MOXKET ObITh CaMbIM OOJBIINM, HO
He Oonbiie yem ko3 duiment npucnocodnsemoctu asuratens. [Ipu manmuun BOM nuana3onst
CKOpPOCTEW JBHUrareiaeil JODKHbI HAa3HA4aTbCs B 3aBUCUMOCTH OT JONYCTHMBIX OTKJIOHEHHM
ckopocteit BOM.

B mo0om citywae, naxe nmpu HEOOJBIIMX «IOJKax» MOCTOSHHON MOIIHOCTH XapaKTEPUCTUK
ABUraTeneil, MoXeT OBbITh MOJYYEeH BBIUTPHIII B MPOM3BOIUTEIBHOCTH TpakTopa. COBpeMEHHBIE
JIIM unmerot ko3¢ duniueHT npucrnocodsemoctu B cpeanem 1,45 — 1,6. Torna, monaras nuama3zoH
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pabounx cKopocTel TpaKTopa paBHBIM TPEM, OH MOXKET ObITh PEaln30BaH TPAHCMUCCHEH C Tpemsi-
YETHIPHMS TEepelauaMu.

[Ipy HEoOXOAMMOCTHM  aBTOMATHU3AIMM  TMEPEKIIOYeHHs] Tepeaady, HUX  KOJIUYECTBO
11eJ1ec000pa3HO HECKOJIBKO YBEIUYUTH, CO3/1aB TEM CaMbIM TEPEKPHITHE JMANa30HOB CKOPOCTEH,
HE00X0IUMOE IS YIIydIlIeHUS! padOThl aBTOMAaTU3UPOBAHHOMN CHCTEMBI.

XapakTepucTUKa, MPUBEACHHAs Ha pHC. |, mpencraBiseT coOOi Tpaduk, MO OCH OpAWHAT
KOTOPOr0 HaHeceHbl 3HaueHus koddduumenta mnpucnocodbmsemocty Ky =Myuo/My 1
KOd(p(UITMEHTa YacTOThI BpamieHusi KojieHBana Ky =nyuu/Ny, Ta€ Nyyy=1400 06/MuH, n,=2100
00/MUH, MIKaJIBl 3THX Oe3pa3sMepHbIX K03 duiMeHToB coBmangarT. [lo ocu abcriuce oTioKeHA
CKOpPOCTB TPAKTOpa M MO BTOPOM IIKAJIE YACTOTA TU3EIIS.

o 3nauenus kosdpuuuentoB Ky u Ky, paBHBIX equHUIlE, HAHECEHbI HAKJIOHHBIC JTUHHH,
MOKa3bIBAIOINE B TOYKAX ITHX 3HAYCHUN CKOPOCTHU IPH BKIFOUEHUH COOTBETCTBYIOUIMX TEpeay B
KopoOke TpakTopa npu yactote 2100 06/mMuH.

Obnactp Oosiee BBICOKMX 3HAUY€HUH KO3(PPHUIIMEHTOB COOTBETCTBYET JIMHUSM, HMEIOIIUIM
TUNepOOINUECKHI XapakTep.

B kaudectBe omHOro wu3 wucxoaHbix nokaszarened JIIM npuHuMaercs NOCTOSHHBIN
koaduimeHT npucrnocodnseMoctd Ky =Myaxe/My, HO U3 3TOro HE cleAyeT, YTO JaHHBIN Ju3elb
HE MOXXET paboTaTh MpH APYTUX KPYTAINIMX MOMEHTaX Ha YaCTHUHBIX PEXKHUMaX HarpyKeHHS.
Junana3oH ke peryjJupoBaHUs CKOPOCTH MPU COXPAHEHHUU MOCTOSHHOW MOIIHOCTH HE JOJIKEH
NPEBBIIATH 3HAYCHUS KOAPPHUIIMEHTA TPUCIIOCOOIIEMOCTH.
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Puc. 1 Xapakrepuctuka ckopoctu Tpaktopa ¢ JIIIM

W3 puc. 1 BUIHO, 4TO UMEET MECTO HEKOTOPOE MEPEKPBITUE CKOPOCTEH, KOTOPOE TOCTUTHYTO
OIpeNie]ICHHOW pPa30MBKOM MepelaTOYHbIX YMCEeN CTyNeHed KopoOku mnepenad. MckimoueHue
COCTaBIIsIET IepBasi cTyneHb. VIMEHHO Ha 3TOW NepBOM CTyNEHH peaqu3yeTcsi HauOOJbIIUN
JMaTia30H CKOPOCTH, PaBHEIH 1,5 , T.e. OMMHAKOBBINA ¢ KOAPHUITUEHTOM MPHUCIIOCOOTSIEMOCTH.

[lpunumast oOmmii aAuamna3oH ckopoctedd oT 5 kM/yac o 15 km/4, T.e. paBHBIM 3, Aus
NepEelaTOYHBIX YHMCE OCTAaBIIMXCS CTyIEHEW mosydyaeMm auana3oH 2. Jlamee nepegaToyHble yuciia
OCTaBILUXCSl CTyNEHEH ClenyeT OMNpEeJeNIUTh C YYETOM paclpeleieHus] [0 TeOMETPUYECKON
IIPOrpeccuy, 3HaMeHaTeb KOTOPOH

q=d"tD
I7ie q — 3HaMEHaTellb FEOMETPUUYECKOI POTrPECCUH,
d — 1ranazoH CMEXHBIX IEPEaTOYHBIX YKced KOpOoOKH repenad,
k — gucno nepenay.
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B cBoro ouepens d=D/Ky; (d=3/1,5=2, npu k=3 — q=1,41; npu k=4 — q=1,26; npu k=5 —
g=1,19 ut.1.).

[TpuHSTHIN AMANa30H CKOPOCTEH XapaKTEpeH Uid T'yCEHUYHOr0 TPaKkTopa o0IIero Ha3HauYeHuUs
C METAUINYECKON TYCECHULIEH.

TakuM 00pa3oM MOKET ObITh YCTAHOBJICHA CBA3b MEXKAY MepeIaTOYHBIMU YHUCIAMH KOPOOKHU
nepeay Wik, MHa4e roBOps, CKOPOCTBIO TPAKTOPA, a TaKke 4acToTou BpameHus Baia [I[IM. [1pu
9TOM BO3MOXEH OOOCHOBaHHBIM BBHIOOpP JHMANA30HOB CMEXHBIX CKOpPOCTEW, dYHcla mepenad,
KemaeMol (OopMBI IPOTEKAHUST XaPAKTEPUCTUK MOIIHOCTH, KPYTSIIIEr0O MOMEHTA W psla JIPYTUX
MOKa3aTeleu.

BriBojbI:

1. JocturHyTelii ypoBeHb pazpadotku JIIM mo3BosisieT aHamu3upoBaTh BO3MOXKHOCTU U
YCIIOBUSL JAIBHEUIIETO TOBBIICHHS YPPEKTUBHOCTH WX MPUMEHEHHS HA TPAKTOPaxX, B YACTHOCTH
JUIst OECCTYTIEHYATOrO PETYJIUPOBAHUS CKOPOCTH JIBUKEHUSI.

2. Ilpumenenue /IIM no3BojisieT yMEHBIIUTh AMANA30H NEPEJATOYHBIX YHUCET CMEKHBIX
nepeaady TPAaHCMHUCCHHU, B YaCTHOCTH ¢ 3 710 2 nipu K03 duirente npucrnocodiasiemoctu 1,5.

3. BO3MOXHOCTH TEPEKPHITUS JTUANA30HOB CMEXHBIX CKOPOCTEM TMpU peryJMpoBaHUU
YaCTOTbI ABUTATEIIS PECTABISAETCA MOJIE3HOM Il aBTOMAaTU3alMKU EPEKII0YEHUS Iepeaay.

4. Bpibop mnepemaTouHbix uucen KopoOku BOM He0oOXoauMO TPOU3BOIUTH C YYCTOM
nokazareineit JII1M.

CTPOKOB A.M.
MI'TY «MAMWMN»

Hayu. pykoBoautens: A.1.H., npod. INUIMMUJIEBCKWM I'.b.#

NHBAPUAHTHASA CUCTEMA ITIOBOPOTA I'YCEHUYHOI'O TPAKTOPA

WNuBapuaHnTHas cucrema MoBOPOTa — BJIEKTPOHHAS CUCTEMA, BXOIALIAS B KOMIUIEKC CUCTEM
obecrieueHnst TPACKTOPHOTO YIIPABJICHUS T'yCEHUYHBIM TPAKTOPOM, TIO3BOJISIFOIIAS B 3HAYUTEIIHHOM
CTEIIEHU YIPOCTUTH IIPOLIECC TOBOPOTA TYCEHUYHOTO TPAKTOPA.

Kak u3BecTHO, Ha T'YCEHMUYHBIX TPAKTOPAX C Pa3HOCTHO-CKOPOCTHBIM MEXAaHW3MOM MOBOPOTA,
B YaCTHOCTU COBPEMEHHOM JBYXIIOTOYHOM MEXaHH3ME IMOBOPOTa C THUAPOOOBEMHBIM BTOPHIM
KOHTYPOM, B KOTOPOM YIIPaBJISIOIIEE BO3JACHCTBUE OT OpraHa yrpasieHus (pyJis Wi IITypBajia) Ha
JIIOJIBKY PETYJIUMPYEMOTO THAPOHACOCA OCYILUECTBIISIETCA YEPE3 DJIEKTPOIPUBOJ, PALUyC NOBOPOTA
MalTuHbl HAXOAUTCS B 3aBUCUMOCTH OT BKJIFOUEHHOM Mepeiaun B KOpOOKe MepeMeHbI nepeiad.
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Fuc. 1 Puc. 27

Ha pucynkax 1 u 2 u3oOpakeH CXeMaTU4YECKU T'yCEHUYHBIN TpakTop, JUHEWHas CKOPOCTh
KOTOPOTO 10 Hayaja MoBOPOTa ObUIa COOTBETCTBEHHO V| U V». IIpumem, 4TO Ha MepBOM PUCYHKE
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CKOPOCTb V| COOTBETCTBYET BKJIIOUEHHON HU3LIEH mepeqadye B KOpoOKe MepeMeHbl nepead, a Ha
BTOPOM pHCYyHKe V, — Oosiee BbICOKOW mnepenade. JBurarenb B oOoux ciaydasx paboTaeT Ha
HOMHUHAJIBHBIX 000poTax, To ectb V| < V,. [Ipu moBopoTe ympapisioniero oprasa (pyJs WIH
HITypBaja) B KpaiiHee MOlOXeHue (B JaHHOM cliyyae KpaiiHee JIeBO€ IOJIOKEHHUE), JHOJIbKA
peryaupyeMoro THIpPOHAcOCa IEPEBOJUTCA B  KpalHee IIOJIOKEHHE, COOTBETCTBYIOLIEE
MakCUMaJlbHOW mojade. B oboux ciywasx mojgada OJMHAKOBA, TaK Kak JBUraTeslb padoTaeT Ha
HOMMHAJIBHBIX 000poTax. COOTBETCTBEHHO U MpHUpAIllEHUE CKOPOCTEH Ha OTCTaloue u
3a0eraroniel TyceHMuax OyJeT OJuHakoBO B o0oux ciydasx. Ortcroona: uyem Oosblie
NepBOHaYalIbHas JIMHEWHAas CKOPOCTh MallMHbI (4eM Bblle BKItOueHHas nepenada B KIIII), tem
Oosblie paanyc MoBopoTa. TakuM o0pa3oM, MeX1y JMHEHHOM CKOPOCTBIO U pajlycoM MOBOPOTA
MMeeTCs mpsMasi 3aBUCUMOCTb. Hampumep, npu yBeIWYEHUM JIMHEHHOM CKOPOCTH B JiBa pasa —
paanyc OBOPOTA TAKKE YBEIMUYUTCS B JIBa pasa.

EnuHCTBEHHBIM CIIOCOOOM YCTpaHEHHUsS] 3aBUCHMOCTH pajJndyca IOBOPOTa OT CKOPOCTH
ABJIAETCS KOMIUIEKC MEpP, OCHOBAHHBIM HA M3MEHEHMM NPUPALLIEHUS CKOPOCTH HAa OTCTAIOLIEH U
3a0eraroniell TyCeHUIaX B 3aBHCHUMOCTH OT BKIIFOUCHHOMH Tepesiadyn B KOpOOKe NepeMeHbl repeaad
(cmotpu puc. 3 u 4). lng sToro mpeiaraercss moaoOparh rujapoarperarsl (Hacoc U MOTOp) €
TaKMMHM XapaKTePUCTHKaMH, YTOObl OOECHEYHUTh OCTAHOBKY OTCTAIOIIEH TI'yCEHHIBl Ha BCEM
pabouem nuanaszone nepegau KIIII. J[ist 3Toro Hy’>kHO paccuuTaTh OTPaHUYEHUE MAKCUMAaJIbHOW
nofaun (TIOJIOKEHHUE JIIOJIbKU) TuApoHacoca s kaxaon mepemaun KIIIT (texHomorumueckuit u
pabounii quanazoHsbl).
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OTO MO3BOJSET B 3HAUUTEIBHOW Mepe MOBBICUTH MAHEBPEHHOCTb M MPEACKa3yeMOCTh
MOBEJICHHUS T'YCEHUYHOTO TPAKTOPa HA TEXHOJOTHMYECKOM M pabouyeM auama3zoHax CKOPOCTEH, mpu
TOM Ha TPAaHCIOPTHOM JWAaNa3oHEe CKOpPOCTEH MallMHAa CTAaHOBHUTCS MEHEe MaHEBPEHHOH, 4TO
OJaronpusATHO CKa)KeTcst Ha 0€30MaCHOCTH, HE JOMYCKask KPYThIX IIOBOPOTOB.

EJIMCEEB A.A.
MI'TY «MAMM»
Hayu. pykoBogutens: k.1.H. mpo¢. [IAP®@EHOB A.Il.

MOJIEPHU3ALIMS XOAOBOM YACTH T'YCEHUYHOI'O TPAHCIIOPTEPA-TATAYA

[IpakTuka co3gaHust ABUKUTENEH € JEHTOYHBIMU I'yCEHUIIAaMH BBISBHIIA PSiJi UX IPEUMYIIECTB
nepe MEIKO3BEeHUYAThIMU METAIUTHYECKUMHU ¢ pe3nHOMeTaimndeckuM mmapuupom (PMII). Ux cpok
CIIy>KOBl HE 3aBHCUT OT cojepxkaHus abpasuBa B mouse. [lorepu Ha mepemarbiBaHue UX B 00BOE
CPaBHUTEIBHO HEBEJIMKH, TaK KaK JEHTa pab0oTaeT Ha U3rM0 U pacTsHKEHHUE, B OTIIMYME OT I'yCEHMIL C
PMIII, B KOTOPBIX YNPYTHii 3JIeMEHT paboTaeT B OCHOBHOM Ha CKpy4YUBaHHE.
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JleHTOUYHBIE TYCEHHULIBI UMEIOT MEHBIIYI0 Maccy, yeM ryceruns ¢ PMIIL. Kpome Toro, onn
UMEIOT U IpyTU€e NPEeUMyIECTBa!

- KIIZI nentounoit rycenuusl Bblie KIIJ Menko3BeHYaTOH METAUIMYECKOM BO BCEM
Jmana3zoHe ckopocrTel ABrkeHus Ha 15-30%, uTo cHMXaeT pacxo TOIUINBA;

- YpPOBEHb ULIyMa IMpH JBWKEHUM MaIlMHbl 3HAUYUTEIbHO HUXKE, YEM Y METaJTIMYECKHX
I'yCEHHUL];

- JUHAMHYecKas Harpy>K€HHOCTb TpPAaHCMHUCCUHM CHHXKaeTcsd 3a cuéT Ooyiee MSTKOro
B3aUMOJICHCTBUS TYCEHULbI C TPYHTOM U MEHBLIETO BIMSHUS PHIBKOB OT KoJieOaHUIl KopIlyca npu
pa3roHe U TOPMOKECHUH;

- CHIKaeTcsd TPYNOEMKOCTh TEXHUUYECKOro OOCIYKMBAaHUS XOJOBOM YacTH 3a CYET
COKpalIeHHs] 4YHUCJIa Olepaluil MO HATSHKEHWI0O TYCEHUI M HUCKIIOYEHMs] Omepauuil 1o
NEPUOANYECKOMY YAAIEHUIO TPAKOB I10 MEPE U3HOCA UX IIAPHUPOB.

Bmecre ¢ Tem mnpuoOperaer o0coboe 3Haue€HHE BBIOOp MPABUIBHONW  BEJIUYUHBI
IIPEIBAPUTEIIHOTO HATSYKEHUS TYCEHMUII.

B numiiomHoM mpoekTe Ha counieHeHHOM TpaHcnopTépe-Tsarade JT-211, puc.1., npemnaraercs
3aMEHa I'MIPaBIMYECKOr0 MEXaHN3MAa HATSHKCHHS HA MEXaHU3M HATSKEHUS C DJIEKTPOIIPUBOIOM.

HenocraTtkamu ruipaBnuyecKoro MEXaHM3Ma HaTSHKEHUS SABIISETCS:

- YCIIO’)KHEHUE TPAaHCMHUCCUHU B CBSI3U C YCTAaHOBKOW [ONOJHMTEIBHOTO NPUBOAA K HACOCY
BBICOKOI'O JJaBJICHUS MEXaHU3Ma HaTSKEHUS;

- YyBCTBUTEJIBHOCTb K U3MEHEHHIO TEMIIEPATYPhI;

- CIOXHOCTh 00€CNeYeHUs] B OKCIUTyaTallud TEePMETUYHOCTH THOKHX TPyOOIpOBOIOB
BBICOKOI'O JJaBJICHUS.

MexaHu3M HaTSKEHHUSI C AJIEKTPONPUBOAOM, PHUC.2, MO3BOJSET U3MEHSTh BEIUYHMHY CHJIBI
IIPEIBAPUTEIIBHOTO HATSDKEHMsI TYCEHMIBI C MeCTa BOJUTENd B 3aBUCHUMOCTH OT Hecylled
CIIOCOOHOCTH OMOPHON MOBEpXHOCTH. [Ipy NBMKEHUU 1O TBEPABIM IpyHTaM (Joporam), a TakkKe
IOpU NPSIMOJIMHEHHOM JIBUKEHUHU IO CHEXHON LeNuHE U OO0JOTy HATSKEHHE T'yCEHHIIBI MOKHO
ycta"aBiuBath paBHbIM 340-360H. Ilpu nBukeHuM Mo phIXJIOMY BIaXKHOMY IECKY, BIAKHOMY
CHETY W JpPYyTUM TsDKENIBIM TPYHTaM, OOlaJarollliM CKJIOHHOCTBIO K HAJUIAHUIO, HATSKEHUE
I'yCEHUIBI JOJDKHO cocTaBisaTh 490-500 H.

MexanuzM HaTsbkeHMst  paboTtaer  cienyromuMm  obpazom. Ilo komanne omeparopa
neKkTpoaBUraTens | HauumHaer Bpamark peayktop 2. OH B CBOIO odepeab NMPUBOAUT B
JBH>KEHUE LIECTEPHIO 3, KOTOpasi COeIMHEHA MTPU ITOMOIIY IITMOHKU 7 ¢ BUHTOM 4. BUHT HauumHaet
BpallleHNE, U KOPIYC 5 MepeMEIIAETCs OTHOCUTEIBHO CTPEIIbI 6 10 HY’KHOTO 3HAUYEHUS.

=

Puc. 1. O6uwmii Bua tpacnoprépa-tsrada JIT-211
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Puc. 2. Mexanu3Mm HaTsSXKEHUS I'yCEHUIIbL.

PA3BO/10OB B.C.
MI'TY «MAMM»
Hayu. pykoBoaurens: k.T.H., no1. CEPI'EEB A.H.

ABYX3BEHHOE TPAHCIIOPTHOE CPEJACTBO 8x8 ¢ IBUKUTEJIAMH
INEPEKATBIBAIOHIETI'OCA TUIIA.

Puc. 1 O6mmii BUJ TpaHCTIOPTHOTO cpeicTBa 8x8.

TpaHcriopTHOE CpPeCTBO COCTOUT U3 ABYX 3BeHbEB (Puc 1) — cunoBoro 1 ¥ TeXHOIOrMYECKOIO
2. B cuioBoM 3BeHE pa3MeEIlleH AU3eNIb-TeHepaTop 3 , KOTOPBIM MPUBOJUT B JIBUKEHHE BOCEMb
JIBIDKUTENIEH TEepeKaThbIBAOIIErocss tuma S. JIBWKHUTENb C IMOMOWIBIO THUAPOIHEBMATUYECKOM
MOJIBECKH 6 CBsi3aH ¢ KopiycoM MamuHbl. Kopmyca (MOmyiM) ¢ TpeMs CTENEHSMU CBOOOIbI
B3aUMHOIO MEPEMELICHUS] COCOUHSIOTCS APYr C APYrOM C IOMOUIBIO ITOBOPOTHO-CIEMHOIO
ycTpoiicTsa 4.

KoHcTpykuusi KoJjieca NEpeKaThIBAIOMIETOCS THUIIA C 3JEKTPOMEXAHUYECKUM IPUBOJIOM
ONOPHO-IIPUBOJIHOTO YCTPOMCTBA, AT BO3MOYKHOCTh MCIOJIB30BATh BHEIIHEE CHUJIOBOE II0JIE
(rpaBUTaLIMIO) I peaTn3aldyd IOCTYNAaTeJIbHOTO JIBMXKCHHS TPAHCIOPTHOTO CpPEACTBa. ITO
MO3BOJISIET UMETh HU3KYIO YAEIBbHYIO MOIIHOCTh MPHU BBICOKUX TATOBO-CLIEMHBIX IMOKA3aTENSIX U
OIOPHO-BPEMEHHBIX CBOMCTBAX.
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[Ipumenenne  komec  mepekareiBaromierocss tuna  (KIIT) ¢ uHAMBHAyanbHBIM
AIIEKTPOMEXAHUYECKUM IPUBOJIOM ONOPHO-IIPUBOJIHOTO YCTPOMCTBA JaeT Psii JAONOJHUTEIbHBIX
IIPEUMYILIECTB MEPe] CYLIECTBYIOIUMU KOHCTPYKIUAMU MOTOp - Kojec. OHM COCTOSAT B TOM, YTO
nBrxkeHue TpaHcnoptHoro cpenactsa (TC) obecrnieunBaeTcsi MOMEHTOM CHJIbL, BOZHUKAIOIIUM IIPU
CMEILEHNH TUIaBAIOIIEr0 OMOPHO-NPUBOJHOIO YCTpOicTBa Brepea-BBepX (Ha3an - BBepx) [[laTeHT
P® Ne2038218], mpu 3TOM cucTemMa ‘“KOJIeCO - OIMOpHash MOBEPXHOCTh B YCTAaHOBUBIIEMCS
pEeXHMMeE, OCYLIECTBIISAET JINMUTAMOHHOE JIBUJKEHUE.

OCHOBHBIM HEAOCTAaTKOM 3JIEKTPOMEXaHUYECKOIr0 MPUBOJIA, KAaK IPUHATO CUUTATh, SBIISETCS
menpuii  KIIJ[, mo cpaBHeHHMIO ¢ JApyrMMHM THUIAMM TPAaHCMMCCHAMM U3 3a JBOMHOIO
npeoOpa3oBaHUsl PHEPTUH, OJHAKO, €CIM paccMaTpUBaTh KOMIUIEKCHOE coueTaHue (aKkTOpOB,
HanpuMep, TAKUX Kak [IOTEpU B TPAHCMUCCHUU U Apyrue, To Bpsax au KII/l ¢ anexrpoMexaHnuecKkuM
npuBoJOM OyzaeT MeHble. ClelyeT OTMETUTh, YTO IPUMEHEHHUE 3JIEKTPOMEXaHUUECKOI 0 NPUBO/Ia
Ha KIIT B 3HaunTenbHON creneHun oOjeryaer M paciiupseT AMana3oH MPUMEHEHHUsS COBPEMEHHBIX
cpenctB apromatusanuu pabdotel nBmwkutens (ABC, ABJl u ap.). B wactHoctn ecmm Ha TC
COBMECTHO C OOpPTOBBIM KOMIIBIOTEPOM YCTAHOBHTH CUCTEMY HACTPOMKH pabOThI JBHXKHUTENS Ha
KOHKPETHYIO IOBEPXHOCTb JBMWKeHus, To oOwmui KIIJ{ gBuwxurens u, cienoBaTelbHoO,
3 PEKTUBHOCTb €r0 IPUMEHEHHUS B 3HAUNUTEIILHONW Mepe BO3pPacCTyT.

Puc. 2 O0muii BU IBUIKUTEINS MEPEKATHIBAIOIIETOCS TUTIA C UHIUBUAYATHbHBIM
3JIEKTPOMEXAHUYECKUM MTPUBOJIOM OMTOPHO-MPUBOJHOTO YCTPOUCTBA.

[IpeoxeHHbIi KOJECHBIM ABMKUTENH NepeKaThiBatomerocs tumna (Puc. 2) comepxxur 06oxa
1, omopHo-npuBogHOe yctpoiictBo (OITY) 2, ycTaHOBIEHHOE C BO3MOXHOCTHIO IOTAKTOBOTO
YTJIOBOTO CMEIIEHHUSI OTHOCUTENLHO 00074, T.€. BHIMOJIHEHO «IUIaBaOIIMM» Ha HEMOJBHXKHOM OCH.
ITpuBOIHOM 37€KTpOABUTaTENb 3 YCTAaHOBJIEH BHYTpH Kopiryca OIlY B nmoAmMnHUKax M COEAMHEH
4yepe3 CTOWKY ITOJABECKH 5, ¢ KOPIIyCOM TPAaHCHOPTHOIO CPEJCTBA, a €ro BBIXOJHOW Ban 6 udepes
peaykrop 7 cBsizaH ¢ kopirycom OITY.

Ha BHyTpenneili mnoBepxHocTH o00oxa 1 3akperuieHbl JBa KOHTaKTHBIX Kojbla 8§,
BBINOJIHEHHBIX C Ma3aMu 9, B KOTOpbIE BXOJAT 3y0Ouarbie 3Be310uKu 10, BBINOJIHEHHBIE HA KOpITyce
OI1Y. BHyTpu Kojen 8 UMEITCS YCTAHOBIICHHBIE IO UX MEPUMETPY C PAaBHOMEPHBIM IIarOM OCH
11, Bxoasimue B 3areruieHue co 3Be3noukamu 10, oOecniednBasi TeM cambiM TpedyeMoe yrioBoe
cmemenne OITY oTHocuTeNnbHO BHYTpPEHHEH MOBEpXHOCTH 000aa 1, cieoBaTeNbHO, CMEIICHHE
MI'HOBEHHOTO 1IEHTpA J1aBJICHUS.

O6ox 1 umeer Takke pe3MHOAPMHpPOBaHHbIE OamiMaku 12, MIAPHUPHO YCTAaHOBJIEHHBIE Ha
ocsix 13. KOHCTpyKTMBHOE BBIMOJHEHHE JTHX OalIMakOB BapHaHTHOE, B 3aBUCUMOCTH OT
KOHKPETHBIX TEXHUYECKHX MapaMeTpOB JBWXKHUTENS M OHH MOTYT HMETh Pa3InyHyIO
1esnecoodpasnyto hopmy.
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Jlia obecriedeHus] yCTOWYMBOrO 3alEIUIEHUs] 3BE3J0YEK MYTEM CO3MAAHUS MEXAY HUMH U
000/10M HE OCBOOOKIAIONICH (3KECTKOI) CBSI3U CIy’KaT HaTSKHBbIE YCTpoiicTBa 14, KOTOpbIE K TOMY
&Ke 00ecreynBaoT B KOHCTPYKLUU ABMXKUTENS TOTOIHUTEIbHYIO MONEPEUHYIO )KECTKOCTD.

Bpamaromuii MOMEHT poTopa »djekTpoABurareis 3 (mepBas KBa3HyIlpyras CTYIEHb)
NepPEeKaThIBAET «IUIaBarollee» Ha HenmoABMKHOM ocu OIlY mo koHTakTHBIM KousibliaM 8 Ha o0oxe 1
M, TeM CcaMbIM, OO€CleYMBaeTCsl CMEIIEHUE IEHTpa TSHKECTH TPAHCIOPTHOTO CpeICcTBa B
HAIpPaBJICHUU JIBUJKEHUS KOJIECA C HAKAIJIMBAaHUEM IMPU 3TOM IMOJTHONW MEXAHWYECKOW HHEPrUH C
OJTHOBPEMEHHBIM (DOPMHUPOBAHHEM MOMEHTA CHJIbI, BBI3BIBAIOLIETO €ro IUIOCKOE MOCTYIMATEIbHOE
JBKEHHUE 32 CUET BHEIIHETO CUIIOBOTO (TPAaBUTALIMOHHOTO) TOJIs (BTOPAasi KBa3UyNpyrasi CTYTICHb).

OITY 2 coBmectHo ¢ mnoaBeckol TC BbIMONHSET (YHKIHMIO MOAAEPKAHUS KOpIyca
TPaHCIIOPTHOI'O CPEJICTBA, NIEpEJaul BEPTUKAIbHON HArpy3KH Yyepes onopsl 15 ,pacnonioskeHHble Ha
BHelIHel mnoBepxHocTu kopmyca OIIY, a Takke (QyHKIHMIO Mepelayd Bpallarollero MOMEHTa
JIeKTpoABHUTraTeNIss 3 U TpaHCcOpMallMd €ro B MOMEHT CHJIBI Ha 000j€ 1, KOTOPBIH C ITOMOIIBIO
6ammakoB 12 ocymiecTBIseT GOPMUPOBAHUE OMTOPHOI MOBEPXHOCTH.

Wcnonb3oBaHue mpeiaraeMoro KOJIECHOTO — JIBUKHUTENs NepeKaTbIBAIOLIErocss THUIIA
MO3BOJISIET 33 CYET ABYXCTYNEHYATOW KBA3MYNPYTrOW CUCTEMbI MOJBEIECHUS CHIIOBOTO MOTOKA
MOBBICHTh  TSTOBO-CIICTIHBIC TIOKa3aTend ¢ oO0mmid Kod()OUIMEHT TONEe3HOTO JeHCTBHSA
TPAHCIIOPTHOI'O CPEACTBA IIPH IBHXKEHHUH 110 Pa3HBIM OBEPXHOCTSM JBUKEHUS.

TPUMAMJIOB C.T.
MI'TY <MAMW»
Hayu. pykoBonurens: CTPEJIKOB A.I'.
ABYXIIOTOYHBIE TPAHCMUCCHUH

OI{HOI>’I U3 BaXKHEUIUX COCTABJIIHOIINX ITOBBIMICHUA ITOABUXHOCTU 00€EBBIX MAIIIMH SBJISIETCS
COBEpIICHCTBOBaHKE UX TpaHcMuccuid. C 3TOH 1eNbI0 HA MAIlIMHBI, TPOXOISIINE OUepPEAHOMN ITall
MOJACPpHU3AlIUH, YCTAHABJIMBAIOTCA YCOBCPIICHCTBOBAHHLIC T'MAPOMCXAHUYCCKHUEC TPAHCMHCCHUMU. B
HacTosee BpeMsi HawOoJbIllee pPa3BUTHE TIOJYYWIH JIBYXIIOTOYHBIE THAPOMEXaHUYECCKHE
TPAaHCMHUCCHH, B KOHCTPYKIMH KOTOPBIX HCHOJB3YIOTCA TMApooOBeMHble nepemauyu. llocnennue
MPUMEHSIOTCSI TIIABHBIM 00pa30M B JIOMIOJHUTEIHHOM MPUBOJIE MEXaHU3MA MIepeaun TIOBOPOTa IS
OeccTyleHuaToro peryjiupoBaHus €ro paanyca, 4TO pacCMOTPEHO MOAPOOHO B MOEH AMILIOMHOMN
pabore.

Pucynok 1. /IByxnorounas tpancmuccuss ESM

TUNMYHOW 1O YPOBHIO HCIIOJIB30BAHHUS COBPEMEHHBIX TEXHUYECKMX PELICHUMN SIBISETCS
rugpomexanuueckas TpaHcmuccus ESM(puc. 1), ycraHoBneHHas Ha (¢paniysckom OBT
«Jlexnepk». Drta Tpancmuccusi paspaboraHa B ['epmannu ¢upmoit «PeHK» W BBITYyCKAaeTCs TI0
auueH3un  ¢panny3ckoi kommnanuedr SESM. Ona BrIIIOYaeT OJHOPEAKTOPHYIHO KOMILIEKCHYIO
ruaponepenady ¢ OJOKHPOBOYHBIM (PPUKIMOHOM, JBYXITOTOYHBIA MEXaHM3M Iepeaadd MOBOPOTa
(runpooOBeMHaAs akCHaJIbHO-NOPUIHEBAs Iepejadya ¢ IHApo3aMeanuTeneM) IudQepeHInaIbHOro
TUIA, MSATUCTYIEHYATYI0 IJIAHETApHYI KOPOOKY Meperad ¢ OCTaHOBOYHBIMM TOPMO3aMU CYXOTO
TpEHUs 1 1Ba OOPTOBBIX PEAYKTOPA.
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Pucynok 2. Cxema nByxnorounou ['OMII «Bapuo»

[TonoOHbIE TEXHUYECKHE pEIIeHHUs] TakXKe MPUMEHSIOTCS Ha MalluHaX TIPaKAaHCKOTOo
Ha3HaueHHs - TpakTopax. ClelyeT OTMETUTh, YTO MO CpaBHEHHUIO ¢ MHoroueneBsiMu BI'M ux
OLICHKAa TPOM3BOJUTCSA II0 MHBIM KPHUTEpPHUSAM, TAKUM KaK HOMHUHAJIBHOE TITOBOE YCHUIIHE,
IIPOU3BOAUTENBHOCTh U T.A. Ha puc. 2 nmpuBenena cxema asyxmnotouHod ['OMII “Bapuo” c
JuddepeHIaIbHbBIM 3BEHOM Ha BX0Jle, KOTOpyto ¢pupma DeHJ ycTaHaBIMBAaET HA YHUBEPCAIbHBIN
KoJecHbI TpakTop. Jlanmee st xorenm Obl OOpaTUTBHCS K TEME MOEro AMILUIOMA U PacCMOTPETh
IIPEUMYLIECTBA JIBYXIIOTOUYHBIX T'MIPOMEXaHMYECKUX TPAHCMUCCUN Ha NPUMEpPE MOJECPHU3ALMH
TpaHCMHMCCUM  MHoOroneneBoro ryceinyHoro maccu MT-JIby. CyTes paccmarpuBaemoit
MOJIEPHU3ALMM COCTOUT B IMOJy4YyeHMH JAByxmotouHoro MIIII BMecTo QPUKIMOHOB IyTEM
ycranoBku ['OIl u peanuzamuu cxemsl [OMII ¢ muddepennmansHpIM 3B€HOM Ha BeIXoge (puc. 3).
s obecrieyeHus U MPSIMOJIMHEHHOIO JIBUKEHUS, W IOBOPOTA, NPEAJIOKEHO HCIOIb30BATh
JIBYXNOTOUHYI0 Oeccrymendyaryio ['OMT, B cocTaB KOTOpPOW BXOAMT THIPOOOBEMHAs Tepeaada
C IBYMS pEryjaupyeMbIM I'MIPOHACOCAMHM W JIByMs HEPErYJIUPYEMBIMH I'MIPOMOTOPAMHU.

Pucynok 3. Cxema nByxmnotouHoit TpancMuccuun MT-JIby

JIOCTOMHCTBOM 0OBEMHOI0 THPONPUBO/IA SIBIISAETCS:
BO3MOYKHOCTh O€CCTyNEHYaTOro M3MEHEHHUs MepeJaTOYHOro 4Yucia B LIMPOKOM JMara3oHe
CKOPOCTHBIX M CHJIOBBIX Harpys3oK,
CIOCOOHOCTh B TEUEHHE JUIMTEIBHOTO BPEMEHM pa3BUBaTh OOJIBLIME CTATHUECKUE YCHIINA,
JIOXOAIIME HEPEAKO 10 JECATKOB ThIcsAY KH,
Ha/ICXKHBII U IPOCTOH cr1ocod MpeoXpaHeHUs BCE CUCTEMBI OT MEPErpy30K
Majiasi UTHEpLUUOHHOCTb,
JIETKOCTh ¥ IPOCTOTA YIIPABJICHUS,
CPABHUTEIBHO MPOCTasi aKKyMYJISALIHAs SHEPIUH.
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JByxmnorounsle MIIII oGecnieunBaioT XOpOILIyIO YIPaBISIEMOCTh B IIMPOKOM JHAara3oHe
U3MEHEHMs CKOPOCTeH, Tak Kak TpeOyeMblii IO YCIOBUSM JBWXKEHHMS paauyC IOBOPOTa
YCTaHABJIMBAETCS BOJUTENEM I[OJ00HO YIPABIEHUIO KOJECHBIMU MAallMHAMHM M SIBISIETCS
(UKCUPOBAHHBIM, HE3aBUCHUMO OT M3MEHEHHUS BHELIHMX CONpOTHUBICHUHA. OTCyTCTBUE MOTEph
MOIITHOCTH B YIPaBISEMBbIX (PUKIMOHHBIX 3JEMEHTAaX MeXaHH3Ma IOBOPOTa XapaKTepU3yeT
BbICOKHE cBoMcTBa JaHHBIX MIIII B sHEpreTnueckoM OTHOLIEHUH, a CBOWCTBO COXPAHATH CKOPOCTH
LIEHTPa MAIIMHBI TAKOW XK€, KAK U IIPU NPAMOJIMHENHOM JBUKEHUU JI0 IIOBOPOTA MO3BOJISAET UMETh
BBICOKYIO CPEIHIOI0 CKOPOCTb, 4YTO SBISETCS OJHUM U3 BaKHEHIIMX KPUTEPUEB OLIEHKH
MHorouenesbix bI'M.

PSIBEB A.B.
MI'TY «MAMWN»
Hayu. pykoBoautens: k.1.H., npod. IIETUHUH 10O.C.
CTEHJ AJ1s1 UCCJIIEAOBAHUSA ITPOLHECCA INEPEKJIIOYEHUS TIEPEJIAY B KII

Ha xadenpe «Kon€cHble M TyceHWYHBIE MAIIMHBD) MOHTHUPYETCS CTEHJ JUISl MCIIBITaHUS
arperaTtoB TPAHCMHUCCHUH TATOBBIX M TPAHCIIOPTHBIX MalIMH. CXeMa CTeH 1a IIPECTaBJIeHa Ha puc.l.

1 2 3

Puc.1. CtpykrypHas cxema cTeHja:
1- nBuUraTesnn; 2- 00bEKT UCCIICNOBAHUS; 3-yTIIOBOM peayKTOp; 4- TOPMO3; 5- MaxoBbIe
Macchl; 6 — KapaHHas nepenaya; 7- HacocHasi CTaHIUs

B kauectBe nmBuratens 1 ucnomeiyercs snektpoasurarens Veb Elbtalwerk Heidenau DDR
MOIIHOCTBIO 73kBT. Uacrota Bpamienms Bana wu3Mensercss B npexemax 0...3700 wmm .
Heo0xoaumMocTh UCIIONb30BaHUS KOHMUYECKOTO PelyKTopa 3 BhI3BaHAa OCOOCHHOCTSIMH KOMIIOHOBKHU
creHna. [lnsg M3roTroBieHUs pENyKTOpa HCHOJB30BAJIUCh JETAld IEPBOM CTYNEHU TIJIaBHOU
nepenayn aBTomoOmns Ypan-4320 ¢ mepemarounbiM yuciom 2,18 (24/11). [ns co3manus
CTaTMYECKON Harpy3kd  HUCHOJb3yeTCsl TOpMO3 4. DTO 3JIEKTPOMArHUTHBIA IOPOIIKOBBIN
Harpy3ouHslii Topmo3 I1T-250M paccenBaeMoii MmomuocThio 50 kBT, oGecnieunBaromuii co3ganue
TOpMO3HOT0 MoMeHTa B npenenax ot 0 no 2500 H-m. MaxkcumanbHast yactora BpaieHus — 2000

-1 o -1 o
MuH . [Ipu HOMHMHanbHOM wacTtore 750 MUH oOecmedyuBaeTcs TOPMO3HOM MoMeHT 650 Hw.
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MMutanysi MHEpUMOHHBIX HAarpy30K OCYILECTBIISETCS MaxXxOBBIMM Maccamu 5, MPEACTaBISIOIIUMU
c000#i HabOp CHEMHBIX CTATBHBIX IMCKOB, YCTAHOBIEHHBIX HA BTy C MOJIINITHIUKOBBIMH OIIOPAMH.
MOMEHT WHEPIIUK MaXOBBIX MAaCC MOYKHO U3MEHSITh ITyTeM 100aBIEHUS WU yIaJIeHUS TUCKOB.

B xadectBe oObekTa uccienoBaHus 2 OyAeT MCIONb30BATbCsl MakKeT JBYXCTYNEHYaTOU
kopoOku nepenay (KII), kunemaTnueckasi cxemMa KOTOpOil ipeacTaBieHa Ha puc.2. Mcnonb3oBanue
B koHcTpykuuu KII rugponomkumMubix My@dT MO3BOJISET MEPEKI0OYaTh Mepenadn 0e3 pa3pbiBa
MIOTOKa MOIIHOCTHU. Bce arperatsl CTeH1a COeAUHSAIOTCS KapIaHHBIMHU Iepegayamu 6.

JUisa ynpaBieHHs NPOLECCOM MEpPEKIIOYEHHs] Iepead HCIOJb3YyeTCsl  TMAPOCTaHLUs 7
(HacocHas cranmus 1'48-12), obecneunBaromias aaBieHue macia g0 3 Mlla npu pacxone g0 12
a/muH. Ha xaxxnoi u3 AByx cexiuii. HarmopHast MarucTpaab OHOW M3 CEKIUH, OTPEryIMPOBAHHON
Ha nasienue 0,5 Mlla, coenunena ¢ marucrpansto cmasku KII. Bropas cekuus nogaet mMacio nojg
nasnenueM 1,2 Mlla B ruapaBirueckuil TPEXIMO3UIIMOHHBIN pacipeieNuTelb U Jajiee B pabouyro
MOJIOCTh OJIHOM M3 TUAPONOMKUMHBIX My(]T. [TomocTs apyroit MydThl (BBIKIFOUEHHOI) COSAMHEHA
co ciauBoM. Pacrmpenenurens MMeEET 3JEKTpUUYECKOE ympasiieHue. J[ns ympaBiieHus TemIoM
BKJIIOUEHUSI U BBIKIIOYEHUS MY(QT NPEeIyCMOTPEHAa YCTAaHOBKA B MArucCTpalisiX YIPaBJICHUS JIBYX
JIPOCCENEN C PYUHOU PEryJIMPOBKOM MTPOXOTHOIO CEUECHUS.

Puc.2. Kunemarnueckas cxema KII:
1 - BxOo/1HOM Bast; 2-BBIXOAHOU Basl; 3-BeAyias mectepHs | nepenaun; 4-seaymas mecrepHs 11
nepeaadn; S-segomas mecrepus | nepenaun; 6-segomas mecrepus Il mepenaun; 7-mydra
BKtoueHus | nepenaun; 8- mydra Briitouenus Il nepenaun

VYnpaBieHue MOpOIKOBBIM TOPMO30M OCYILIECTBIISIETCA C MYJIbTA YIPABIEHUs cTeHAOM. JJid
U3MEHCHHS HAarPy304HBIX PEXKHMOB HCIIOJIb3YEeTCS UCTOYHUK nuTanus BCA-S.

B nporecce npoBeneHuss UCHBITAHUN OyIyT U3MEPSTHCS CIEAYIOIIME apaMeTphl: 3HAUECHUs
KPYTAIIMX MOMEHTOB Ha BeJOMbIX mectepHsx KII, yriioBple CKOPOCTH BEAYIIETO M BEIOMOIO
BasoB KII, nmaBieHHMe »XUIKOCTM B MAarucCTpayisiX YHIPABJICHMs, TEMIIEpaTypa Ha IOBEPXHOCTH
(PUKIIMOHHOTO JTUCKA.

Lenbto TpoBeACHUSI HCIBITAHUI SIBISCTCS IOJyYEHHE JOMOJHUTEIBHONH HH(MOpMAIMH O
nporecce mnepekimodeHus mepenad B KII, ocHaAmEHHBIX THUAPONOKUMHBIME Mydramu. 3T0
MO3BOJUT OoJiee TOAPOOHO H3YYUTh OCOOCHHOCTH TIpollecca, CO3/1aTh 00JIe€ COBEPIICHHBIC
MaTeMaTUYECKUE MOJICIU JIJISl €T0 UCCIICIOBAHUS, YTOYHUTh METOJIMKH IMPOSKTUPOBAHMS U pacyeTa
KII.
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CEKIUA «9KOJIOT'UA U BE3OITACHOCTD XKU3HEJAEATEJIBHOCTHW»

KHCEHKOBA M.A.
MI'TY <MAMIN»
Hayu. pykoBonutens: a.T.H., npo. BOBOBUY B.b.

YTUWIM3AIUA OTXOA0B ABC-IIBX IINIEHKH, OBPA3YIOIUXCA ITPU
BAKYYMHOM ®OPMOBAHHWU TAHEJIA ITPUBOPOB ABTOMOBHJIA

[Tpobnema nepepabOTKU OTXOJ0B MOJIMMEPHBIX MaTepHallOB KpaiiHe aKkTyajbHa HE TOJIBKO C
MO3UIMI OXpaHbl OKPY’KaIOILIEH Cpelbl, HO U CBA3aHA C TEM, YTO IJIACTMACCOBBIE OTXObI, IpPHU
IPaBUIBHOM OOpaIllEeHUH ¢ HUMH, SIBJISIOTCS MOIIHBIM ChIPBEBBIM U SHEPIeTUYECKUM PECYPCOM.

[Ipu mpowu3BoACTBE U3AEIUN U3 JIUCTOB U IUIEHOK IPHU MOMOIIY BaKyyMHOTO ()OPMOBAHMS -
nporecca (GOpMOBaHUS U3/IEIUNA U3 3aTOTOBOK, HAarpeThIX J0 TEMIIEpaTyp, NPU KOTOPBIX MOJIUMED
NEPEeXOAUT B BBICOKOAIIACTHUECKOE COCTOSHUE (IaBiieHHE, HeoOxomumoe st (HopMOBaHHUS
U3JIeNui, co3aaeTcs 3a CYeT Pa3HOCTH JABJICHUN MEXIy HapyKHbIM aTMOC(EpPHBIM JaBlIEHUEM U
pa3psHKEHUEM, CO3/1aBa€MBIM B IOJIOCTH MEXKIy JIUCTOM M TIOBEPXHOCTBIO (opMbI) oOpasyercs
OTPOMHOE KOJMYECTBO OTXOIO0B. VX KonmmMuecTBO, Kak mpaBuio, gocturaer 40 %. OTu oTXozsl
MOTYT OBITh YCIIEIIHO HCIOJIb30BaHS Il BTOPUYHON IEpepabOTKU MPU CBOEBPEMEHHOM cOope,
W3MEIBbYCHUN U TIPAaBUILHOM XPAaHEHUHU.

Yrunuszupyemsiii  Marepuan mpexactraBisier coborr ABC-IIBX mmenky — amopdHbiit
YAApOINPOUHBIM MaTepHuall, HE TEPSAIOIUI CBOUX CBOMCTB IPU KPaTKOBPEMEHHOM Harpese 10 90 -
97 °C, cTOWKMH K CTapeHHIO W XOpOIIO TepepadarbiBaromuiics. TemmepaTypa paciuiaBa Tpu
nepepabotke 190 — 210 °C.

B npoMbIIUIEHHOCTH PUMEHSIOT CIEAYIOLME OCHOBHBIE HANPABICHUS YTUIN3ALUU OTX0I0B
IJIACTMACC!

1. 3axopoHeHHE Ha MOJMIOHAX U CBAJIKAX;

2. CxuraHue BMecTe ¢ ObITOBBIMH OTXOJIaMH;

3. Tluponu3s u nojyyeHue KUJKOT0 U ra3000pa3HOro TOIIINBA;

4. IlepepaboTKa OTXO/I0B B OJIMMEPHOE ChIPhE U IOBTOPHOE €0 UCHOIb30BAHUE /IS
MOTYYCHUS U3JICIIHIM;

3aXOpOHEHHE NPUBOAUT K HEPALMOHAIBLHOMY HCIIOJIB30BAHUIO IIPUPOJIHBIX PECYypCcoB HU
HAaHOCUT OYEHb CEpbEe3HbI yuepO OKpyKaroleil cpene, HE IO3BOJSET HCIOJb30BaTh
NOTEHLUAJIbHBIE JHEPreTUUYECKHE PECypChbl, coAeprkamuecs B noauMmepax. CKuraHve — Takke
Mast03(pPEeKTUBHBINA CIIOCO0, TP KOTOPOM IOJTHOCTBIO Pa3pyIIaeTcsl AOPOTOCTOSIINN TMOIUMED;
INpUMEHSIETCS TOJBKO B TEX CIIydasx, KOI/la Jpyrue crocoObl nepepaboTKH MO TEXHUYECKUM WU
HKOHOMUYECKUM IPUUYMHAM HE MOTYT OBbITh UCHOJb30BaHbL. [lmacTMacchl MOKHO MCHOJIB30BaTh B
KaueCTBE YHEPreTUYECKOIO ChIPbs, I 3TON0 UX CHKUraroT B nedax. [Tuponus — nmepcrnekTuBHBIN
croco0 yTWiIM3amuy, B pe3yjbTaTe KOTOPOTO M3 IUIACTMACCOBBIX OTXOIOB IONYYAarOT IICHHBIC
CBIPbEBBIC MaTEepUaJIbl, TAKME KaK MUPOJIM3HBIN ra3 (10 CBONMCTBAM HPEBOCXOJAIIMNA MPUPOIHBIN
ra3), NUPOJIN3HYIO CMOJY (CKUraeTcss Kak Ma3yT WM MCIOJB3YETCSl KaK XUMHYECKOE ChIpbE AJIs
IPOM3BOJICTBA IJIACTMACC) M YIJIEPOIHBINA OCTaTOK (MCHOJb3yeTcs npu afacopOuun). Hanbonee xe
palMOHATBHBIN M BBIOpPAaHHBIA MHOIO CITOCOO OOpamieHusi ¢ OTXOAAMHU IUIACTMACC, CHIDKAOLIHMNA
Harpy3Ky Ha OKpY’Kalolllylo Cpely - 3TO IepepadoTKa OTXO0B B IMOJIUMEPHOE ChIPbE U OBTOPHOE
ero HUCHOJb30BAHUE JUIA TOJMy4YeHHs wu3Aenuil. JlaHHBIH crmoco® MO3BOJSET COKpAIlaTh
pecypconoTpedaeHue Npyu NOBTOPHOM BOBJICUEHUH MAaTEPUAIbHBIX PECYPCOB B IIPOU3BOJCTBEHHBIN
Kpyroo6opot. ONBIT TOKa3bIBACT, YTO BTOpPUYHAS NepepadOTKa SBISETCS METOJOM CaMbIM
(P PEKTUBHBIM U MPEJOTBPALAOIINM HAKOIUIEHUE MJIACTMACCOBBIX OTXO/I0B.

B Texnonorun ytunmzaumun orxoqoB ABC-IIBX 1uleHKM HCHONB3YIOTCS pas3IdyHbIE
nporeccel. B Hanbonee THMMYHOM BUE PELMKIIMHT [UIACTMACC BKIJIIOYAET B ce0st cOOp OTXOJ0B, UX
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TPaHCHOPTUPOBKY, COPTHUPOBKY, MIEHTH(DUKALNIO, PEreHEPALMI0 U HCIIOJIb30BaHUE TOIYYEHHOTO
noiyhabpukaTa 1o Ha3HAYCHHUIO.

B nanHoli paboTe MBI paccMaTprBaeM yTHIM3ALMIO 00Pa3yIOMIUXCs B MPOLIECCE BAKYYMHOIO
¢dopmoBanus orxonoB ABC-IIBX 1ieHkn ¢ mpuMeHeHHeM MeToja 3KcTpysuu. lloctymaromme Ha
nepepaboTKy KpyHmHOraGapuTHBIE OTXO/bl Hape3aroTcs Ha Oosiee MeNKHe C LEIb0 YCKOPEHHs U
YIOpOLIEHUs Ipouecca nepepadoTku. Jlamee u3MeNbYCHHBIE OTXOAbl IUIEHKM IIOCTYHNAlT B
JOpOOMIIKY, TJle U3MENbYaroTCs 10 KpOIUKU. M3MenbueHHe — O4YeHb Ba)kHas CTAaausl MOJATOTOBKU
OTXOJIOB K IepepaboTKe, Ha KOTOPOH MPOUCXOIUT (POPMOBAHUE YACTUIL] ONPEEIIEHHOIO pa3Mepa U
KOH(Urypauu JUisi yMeHbIlIeH!s] 00beMa U FOMOTE€HHU3alMK MOTOKa chipbs. [locne u3menbueHus
HEOOXOIMMO  IPOBECTH  DJICKTPOMATHUTHYIO  CEHNapaluio, ¢  LeIbl0  W3BJICYECHHUS
METAJUIOCOAEPKALIMX BKIOYeHUH. Jlanee HeoOXOAMMO NPOBECTH CMEIIEHUE MaTepuajoB ¢
n00aBJIeHUEM CTaOUIM3aTOPOB (COEIUHEHMS], TPEJOTBPAIIAIOIINE JIECTPYKIMIO U IMOBBIIAIOIINE
CTOMKOCTb IOJIMMEPOB B YCJIOBUSX MEePepabOTKH M SKCIUTyaTallH), IUIACTU(PHUKATOPOB (BBOIATCS B
HOJIUMEP JJIi YMEHBUIEHMsS] B3aUMOAEMCTBMSI MEXKJIy MaKpOMOJEKYyJaMH; COBMELIAIOTCS C
IIOJIMMEPAMH, HE BCTYIAsl C HUMU B XMMHUYECKHE PEaKLUU, IIPU ITOM MTOJIMMEP U3MEHSET PsAJl CBOMX
(U3NIECKUX CBOWMCTB — CTAHOBHUTCSl MSATYe, JIACTUYHEE, CHIDKAIOTCS TEMIEepaTyphl IUIaBICHHUS U
pasMsryeHus), kpacuteneil (opraHndeckre CoeIMHeHNs, PAaCTBOPSIOIIMECS B OJUMEpax; BBOASATCS
B paciuiaB IOJMMEpa TPU €ro TNPUTOTOBJICHWH, OOBIYHO Ha 3aBEpIIAIONICH CTaiuH, Iepen
rpaHyJsiuen) u npouyux a106aBok. IIpuroToBieHHas cMech MacTUKa MOCTYMAET HA IPaHYJISALMIO,
KOTOPYIO TPOBOJAT C IENBI0 MOJYYSHHS BTOPUYHOTO CHIPBSl OINpeNeIeHHONW (OpMBI U pazMepa.
[TnacTmaccy pacIulaBisifOT B 3KCTpyJepe W HpUIA0T Marepuany (opMy TIpaHysl € HOMOIIBIO
IpaHyJIMPYIOLIETro JUCKa.

[TpeuioskeHHast HaMHM TEXHOJOIMUYECKash CXeMa I03BoJIgeT M3 oOpasyrouleiics B Iporecce
BakyymMHoro ¢opmoBanust ABC-IIBX mnueHkn u3rotaBiMBaTh I'paHyJibl BTOPUYHOIO MaTepuala,
MMEIOLINE aHAJIOTUYHBIN IEPBUYHOMY ChIPbIO IPaHyJIOMETPUUECKHUNA COCTAB.

BrniocnencTBuu 3T rpaHysibl MOT'YT UCIIOJIB30BAThCS KaK JEIIEBOE ChIphe JJIs POPMUPOBAHUS
HOBOT'O W3JIEJHsI, WM MPU U3TOTOBJICHWH HOBBIX KOMIIAyHAOB (KOMIIO3MIIMM, B COCTaB KOTOPBIX
BXOAMT TOJIMMEP M HJACTOMEpPHBbIE MaTepualbl C HAMOJIHUTENSAMU MU J100AaBKaMH), a TaKXKe Kak
no0aBKa K IEPBUYHOMY ChIPbIO MPU MPOU3BOCTBE HOBBIX U3JEIHMA.

ITETPOBA A.B.
JIOHCKOM rocy 1apCTBEHHBIN TEXHUUECKUN YHUBEPCUTET
Hayu. pykoBonutens: 1.1T.H., npod. BYJIBII'MH 10.HU.

MATEMATHYECKOE MOAEJIMPOBAHUE ®OPMUPOBAHUSA OITACHBIX U
BPE/IHBIX ITIPOU3BOACTBEHHBIX ®AKTOPOB B TEXHOC®EPE.

AKTyallpHasi 3ajjada yJIydllleHHs YCJIOBHH TpyJa ONepaTopoB M PaOOTHUKOB DPA3IUYHBIX
IPOU3BOJACTB  IPEAIOJAraeT ONpPEAEICHHE ONACHBIX 30H  3ara30BAHHOCTH, I1apaMETpOB
IPOM3BOJICTBEHHOTO MHUKPOKJIMMAaTa M JOCTHXKEHHE HMX JOMyCTUMBIX BEIMYMH B paboueil 30He.
MeTtogonoruss  MaTeMaTH4YeCKOro  MOJEIMPOBAHUA (POPMHUPOBAHUS OMACHBIX M BPEIHBIX
pou3BOJICTBEHHBIX (akTopoB (OBIID) cBsi3aHa ¢ npeyiaraeMbIM AETEPMUHUPOBAHHBIM I10IX0/J0M
K MOJEIMPOBAHUIO HCCIEAYEMBIX IPOLECCOB, OCHOBAHHBIM Ha 0a30BbIX KIACCHYECKHX
T QepeHIMaIbHbIX ypaBHEHUAX Ta30BOM JAMHAMHUKHA M TEIUIONPOBOAHOCTH, YTO MO3BOJISET
OINPEEIIATh NapaMeTPbl CPEIIbI JUIsl ITUPOKOT0 Kacca MPOU3BOJICTB.

MaremaTHueckasi MOJielib TEIJIOMaccolepeHoca BpeHbIX BemecTB (BB) u u30bITKOB BHOM
teroTel (MUT) B mpou3BOACTBEHHOHN cpelie C aKTUBHOW BEHTUJISIMEH OIMUCBHIBAETCS CHCTEMOM
ypaBHeHwii (1):
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KOHIIGHTpaLus, TemIleparypa BoO3ayxa B pabodell 30HE, CKOPOCTh IBM)KCHHUS BO3JyXa, BpeMs
npouecca; C - xoHueHTpauus i-ro BB B nomernerny, MI/M’; T - TeKyliee Bpems, ¢; U,U, W —

KOMIIOHCHTBI BCKTOpa CKOPOCTH BO3,Z[y1_HHOI71 CpcEabl, M/C; WS - CKOpPOCTbH Oce,I[aHI/IH/HO,Z['béMa

npumecu/ra3os, M/c; P :P-lo ‘U, - TOTEHUMAl CKOPOCTEH [BUIKEHHS BO31yXa, S, = v,
R _ U Ly , P Y, - xpurepun momobus Illmmara, Peiinonsaca wu Ilpanaris, V-
e v r ax
2. A
KUHEMaTH4yecKasi BSI3KOCTb Cpelbl, M/C; 4 —_"> - K03((UIUEHT TeMIepaTyporpOBOJHOCTH,
X c .p
P

Mz/C; a - kK0o3h(UIKEHT TEeIUIO0TAauH, BT/(MZ'K); £ - ILNIOTHOCTb Ta30BOH CMecH, KF/M3;

ynenbHas wuzobapras temnoemkocts, Jix/(xrK); A, =4 +A + A4, tie A - xosdpumment
TeIIONPOBOAHOCTH i-T0 raza, Br/(M'K); A - xospduuueHT TypOyIeHTHON TeILIOnpoBOAHOCTH,
Bt/(m-K); ﬂ, - ko3¢ duLMeHT paguannoHHoil TertonposogHoct, Br/(MmK); A = A, +D_, rue
A, =(4
D = (Dx,Dy,DZ) - koo durenTs Kuddy3un i-ro rasa, M/c; r= (xj, yj,Zj)— KOOPIUHATHI

- Any ,A ) - K03 GHIHEHTHI TypOYIeHTHOr0 06MeHa (u(Qy3HH) B TOMEIICHAH, M°/C;

HCTOYHHKA BbIOpOCca, M; O (ZN' ), 0y (ZN' ) - yaerbHbIe HHTEHCHBHOCTH BEIOpOca i-ro BB (r/m’:¢) u
BBIJICJICHUS TEILIA, (BT/M3'C) OT j - ro ucroynuka. CBs3b MEXKIY KoatquuneHTOM TypOyJIE€HTHOTO

5 5 y : PB4 pop.
oOMeHa U TypOyJICHTHO! TEIIONPOBOAHOCTH MPEACTABICHA B Bue: j ——» = “« “n P P
t

R't
mubdysunonnoe u typOynentHoe uucio [lpanarna. Cucrema (1) permmaercsi mpu ONpeACICHHBIX
HayaJbHbIX U TPAHUYHBIX YCIOBUSIX.

beuto  paspaborano mporpammuoe  obecrneuenne I1O, uymcneHHO ~—peanu3yromiee
MaTeMaTHYecKylo Mojenb, U anroputmbl e€ pemenus Ha [IK B cpeme Borland Delphi 6.0, ¢
ucnoaszoBanueM CYBJ[ MS Access. I10 siBUoCh HHCTPYMEHTOM IPOTHO3a COCTOSIHUS KauecTBa
BO3/yXa paboueil 30Hbl, UCCIIETYEMBIX MALTMHOCTPOUTENIBHBIX POU3BOICTB.

B kauecTBe 00BEKTOB HccienoBaHus Obutn BbIOpaHbl: 30Ha TO m TP nu3enbHBIX MamuH
«PoA3» (nmomerieHue Cl0XHOM KOH(PUrypaluu ¢ MEpeJBM)KHBIMU MCTOUYHUKAMU 3arps3HEHUs) U
yuactok ookaTku kombaitHoB OO0 «K3 Poctcenpmann (IIpocToe NOMEUIEHHE CO CTallMOHAPHBIMU
MCTOYHUKaMH). BbUIM paccMOTpEHBI pa3iuyHble CXeMbl OpraHU3alMy ABMXKEHHS ra30-BO3AYIIHBIX
MOTOKOB C Pa3IMYHBIMU CIOCOOAMHU Pa3MEUICHHS MPUTOYHO-BBITSDKHBIX OTBEPCTUH B YCIIOBHSIX
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pearbHOro IMPOM3BOACTBA M BBbIOpaHa HamOosee panuoHanbHas. Kak IOKa3bIBalOT MOJEIBHBIC
pacyéTel B YCIIOBHSAX CYLIECTBYIOIIEIO IPOM3BOJCTBA IPH HAJIUYUU TOJBKO JIOKAJIHHOM
BEHTWJISILUM 32 CYET €CTECTBEHHOW BEHTWISIUMU B «TEMJIBIN» MEPUOJ roJa HE yIaéTcs CO31aTh
YIOBJIETBOPUTEIbHBIE  YCIOBUSA Tpyla. OTO «HAUXyAUIMH BapuMaHT» — ONAcHas 30Ha
3arazoBaHHOCTU Haubosnbas (55%), HenonycTumasi 30Ha 1o temieparype (66%) Puc.1.

Camitapuo-  3oma spomrieckoro Omacmag  Kovpopruan [lonycTmiaz Henonycrumas

rurpeHnueckas BO31€iiCTBIA 30HA

30Ha 30HA

04 L 60|

40.

7 T8 =0,075
K% =0,314 _ TE' = 0,207
» K§=0,645 - T = 0,718
0. 20 40, 60. §0. 100, 0. 20. 40, 60, 30, 100.
X X
a) 0)

Puc. 1 MonenbHble pacuéThl: a) — mojs 3ara3oBaHHocTy P3; 6) TemneparypHbie OIS,
Cpe3bl Ha BBICOTE 2 M.

BoeiBoabl. 1. Mogens TemnomacconepeHoca BB u UT mno3Bonsier paccuuThiBaTh MOJA
KOHIEHTpAlui, TEMIEeparyp U CKOPOCTH [BIDKEHHS BO3AyXa B IIOMELIECHUSIX pPA3IUYHOU
KOH(UTYpaIK B IIMPOKOM JIHANa30He TPAHUYHBIX YCIOBUMU 110 CKOPOCTH, TEMIIEPAType U PacXoy
BEHTUWISILIMOHHBIX TOTOKOB, KOJIMYECTBY M MOIIHOCTH CTAlIMOHAPHBIX U MEPEABHKHBIX HCTOUHUKOB
3arpsi3HCHUA U TCIUIOTHI.

2. MaremaTtuueckast MOZCIIb NPUMCHHNMA K UCCIICAOBAHUIO PA3JIMYHBIX OGLCKTOB Ha OCHOBC
TCOpHUUn HOI[O6I/I$[, B TOM 4HCJIC K CBAPOYHBIM U JINTEHHBIM acxaMm, u agarnTupoBaHa K KOHKPCTHBIM
rpaHU4HbIM YCJIOBUAM, ITapaMCTpaM HpOI/I3BOZ[CTB€HHOﬁ Cpeabl 1 UICTOYHUKAM 3arpsA3HCHUS.

ITAHYEHKO O. C., ABY35IPOB A. A.
JIOHCKOM rocy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
Hayu. pykoBoautens: 1.7T.H., ipod. BYJIBII'MH 10.H.

CUHTE3 U UCCJIEJOBAHME CBA3U KOHCTPYKTUBHbBIX IIAPAMETPOB
INUKJIOHHBIX AIIITAPATOB C UX ADPOJUHAMUYECKUMH
XAPAKTEPUCTUKAMU U DOPPEKTUBHOCTbBIO IIBIVIEYJIABJIUBAHUSA

Ha kadenpe «bXu30C» AI'TY B Teuenune nocneanux jet Benercs HUP o ncciaenopanuto
A’POIMHAMUYCCKUX XAPAKTEPUCTUK U d(PPEKTUBHOCTH MBUICYJIABIUBAHNS TUKJIOHHBIX alapaToB
paznuuHoil dopMmbel. Mexay reoMerpuueckoil ¢GopMoil HHUKIOHOB M UX S()(PEKTUBHOCTHIO
CYIIECTBYET LIEIbIN PSJi CBSI3€H, KOTOPBIC MPOSIBISIOTCS Yepe3 CIOXKHYIO a’pOJAMHAMUKY TEUCHUH,
BO3HHUKAIOIIMX B 3TUX anmnaparax.

OnHMM W3 TEXHUYECKHX peIICHHHA, pa3paOboTaHHBIX Ha Kadeape SBISICTCS HKIOHHBINA
amnmapat, BBINOJHEHHBIM B BUAE MPSAMOTo KOHyca 0e3 HWIMHApHYecKod dactu. Jlns pemeHus
MOCTABJICHHOW 3ajaun ObUTa coOpaHa SKCIIEPHMEHTaIbHAs YCTAaHOBKA, HA KOTOPOH MPOBOIMINCH
UCIBITAHUSl IUKIOHHBIX almapatoB ABYX (opMm: HUIMHApUYECKOM MU KoHWYeckoi. B xome
OKCIIEPUMEHTA BBIICHHIOCH, 4YTO Kod(ddumment ruapapmudeckoro comporusieHus (KI'C)
KOHHMYECKOTO IMKJIOHA BBIIIE, YeM HUJIMHIApHYEeCKoro Ha 15% B nuana3oHe HEOOJBIIUX PAcXOI0B
Bo3ayxa (13-27 M’/d), MOCTYNAIOMEro Ha AapaThi, HAPOTHB, P OOMBIIEX pacxomax (28-40
M3/q) KI'C nununapuueckoro nukiona npesbimaetr KI'C konndeckoro. CKOpoCTh ABUKEHUS BUXPS
BO BCEM /Mama30HEe pacxoJ0B Yy CTEHKM M sAJpa B KOHMYECKOM IIMKJIOHE OOJbIlIe, 4YeM B
HWIMHIPUYECKOM. (pUCYHOK 1.1)
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CKOpOCThb Ha rpaHuLe BUXPA U AApa
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Pucynok 1.1 3MeHeHne CKOpOCTH LIMKJIOHHBIX alllapaToB: a) Yy CTEHKH, 0) anmpoKcuMaIus

Jlanee wuccienoBanuCh 3aBUCHUMOCTh IOJHOM CKOPOCTM M JAMHAMUYECKOIO JIABJICHUS OT
TEKYIEro pajauyca NpU pa3HbIX pacxomax. Ha oOCHOBaHMM 3KCIEPUMEHTAJIBHBIX JaHHBIX
MOCTPOCHBI TpaUKU 3aBUCUMOCTEH, MO KOTOPHIM ObUIa TPOBEIEHA ANIPOKCHMAIUS TTOJHBIX
ckopocteil  (pucyHok 1.10), mpeasio)keHa  MaTeMaTHueckas  MOJENTb,  ONUCHIBAIOIAS
a’pOJIMHAMHYECKHE TPOIECChl BHYTPU LMKIOHHBIX amIapaToB, KOTOpas WACHTH(QHUIUPYETCS MO
HKCMIEPUMEHTAJIbHBIM JIaHHBIM, TOJYYEHHBIM C HCIOJIb30BAHHMEM BBICOKOTOUHBIX MpuOOpoB. B
pe3yJIbTaTe MOYKHO YTOUHUTH BBIPAXKEHUS JUIsI IOJIHOM CKOPOCTH BO3YIIIHBIX TOTOKOB, KaK B sJIpe,
TaK U B nepudepuitHoii 30He anmapara:

V=C/ 1" (1.1 - ucxoanas popmymna

- yTO4YHEHHast popMyia 1151 CKOPOCTH OT siApa J10
CTEHKH (LIMJIMHAPUYECKHUM LIUKIIOH)

rae Q’- pacxoj Bo3ayXa; rj— TeKYIIUN pajunyc.

Crenyrommm ATallOM CTaJl CPAaBHHUTENBHBIA aHAM3 CKOPOCTEH KOHHYECKOTO U
NUIMHAPHUYCCKOTO HHUKJIOHOB IIO Pa3HbIM YPOBHAM IIPU OAWMHAKOBBIX pacxodax. Kak BUIHO U3
rpa)MKOB CKOPOCTH Y KOHHYECKOTO IHWKJIOHA 3HAYUTEIBHO BBINIE, YeM Y HWIMHAPUYCCKOTO
OUKJIIOHA TIpU OJHUX MW TEX IKE€ 3HAYCHUAX pacCxo[ad, YTO CBHUACTCIBCTBYCT O JIy4IIUX
A’POJMHAMUYECKMX CBOMCTBAX MMEHHO KOHUYECKOTO IIUKJIOHA. (pUCYHOK 1.2)
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Pucynok 1.2. CpaBHUTENBHBINA aHATN3 CKOPOCTEH KOHUYECKOTO U IIMJIMHIPUYECKOTO IUKIOHOB I10
Pa3HBIM YPOBHSIM MPH OXMHAKOBBIX PACXOIAX: a) pacxox 40 M°/4 BTOPOi ypoBeHs; 6) pacxox 13
3 N 3 .
M”/4 BTOpO#l ypoBeHb; B) pacxox 40 M°/4 TpeTUil ypOBEHb.

st onpeneneHust BIUSHUA (GOPMBI IIUKIOHA HA 3()()EKTUBHOCTh HCCIEAYEMBbIX HUKIOHHBIX
anmapaTroB Ha MPOIECCHl OCAXJACHHUS Ha yCTAaHOBKE ObLI MpPOBENEH cliedyromui onbIT. Ha Bxon
LUKJIOHHBIX alllapaToB I10JaBajach CMECh BO3[yXa C MaTepUallaMU pPa3]IMYHOM TpaHyJSALUU -
JIpeBecHble ONMWIKU. Pa3mepbl ¢pakiuil onpeaensyiuch € MOMOILIBIO CHTOBOTO aHaJIW3a.
@DUKCUPOBATMCH MOMEHTHI BPEMEHH, KOTJa TMPOUCXOAMI BBIOPOC CHITyuyero marepuana u3

136



HIK

MRARMA 2012

BBIXOJTHOTO MAaTpyOKa HUKJIOHA MPH OJUHAKOBOM 3HAYEHHH pacxoja ImojaaBaeMoro Bozayxa Q= 25
M /g (V=4,5 m/c). Jlaee U3MepSIach MAcca OMMIOK B OyHKepe U paccUUThIBajicCs KOd(h ULIUEHT
nbeiieouncTku. Kak BunHo u3 rpaduka (Pucynok 1.3), k03¢ GUIMEHT MBUIICOYHCTKHA Y KOHHYECKOTO
LUKJIOHA BBINIE, Ye€M Y IWIMHAPUYECKOro, 4YTO €IlIe pa3 MOATBEPXKIACT €ro JIy4dlIylo
3¢ (HEeKTHBHOCTB.

9ep (DEKTH BHOCT b Mbl NEYNAENHEaHAR

100
o8 7F'£
96 / 100 ﬂ
94 / " —
92 e LIUN1HA pU4 eCK Uit 2 //
90 _J el KoHuueckuii " /
88
&
86
75
84 T T & 240 315 wis

0,315 <0,5 <1 <1,25 >2,5 >3

Pucynox 1.3 [Nodpakuronnast 53ppeKTUBHOCTH YJIaBIUBAHUS MBUIH [IUKJIOHHBIMH aIlllapaTaMu

HccnenoBanust BIUSHUS TUIYOWHBI MOTPYXKEHHUS BBIXJIOMHOTO TaTpyOka Ha 3(h()EKTUBHOCTH
MBUICYJIABITUBAHUS POBOWINCH JJII KOHHYECKOTO M IWIMHIPHYECKOTO IMHKJIOHOB IPH TIIyOWHE
MoTpy>KeHUs1 BbIXJomHOoro marpyoka Ha 200, 250, 300 u 350 MM. ODOkcrepuMeHTaIbHBIC
McCcIeA0BaHUs IPOBOJMINCH Ha ApeBecHO nbuin (160-315 mxm).

JUis KOHMYECKOTO W UMJIMHAPHUYECKOrO I[MKIOHOB OSKCHEPHUMEHTANbHBIM IyTeM ObUIH
OTIpe/IeNICHbI ONITUMANIBHBIC 3HAYCHUS TIIyOHHBI MTOTPYKEHUS BBIXJIOMHOTO MaTpyOKa, MPU KOTOPBIX
3¢ (}eKTUBHOCTh TMbUICYJIABIMBAHMUS JaHHBIX almaparoB OyJIeT MaKcHUMalbHOW. OnTumanbHas
rIyOMHa TOTPY)KEHUS BBIXJIOMHOTO MaTrpyOKa, MpHU KOTOPOH OyneT JAOCTUTHYyTa MaKCUMAallbHas
3¢ (}EeKTUBHOCT MbUICYJIABIMBAHUS COCTABIACT: I LMWIMHIPUUYECKOTrO IMKIOHA — 250 MM, s
KoHuuyeckoro — 300 mm.

Takum oOpa3oM, pe3yJbTaTbl SKCIEPUMEHTAIBHBIX HUCCIECIOBAHUM, BIUSHUS TITyOUHBI
MOTPY)KEHUSI  BBIXJIOMHOTO marpyOka Ha S()QPEKTUBHOCTH MbUICYJNABIUBAHUS [UKIOHOB
MOATBEPXKIAIOT paHee MPOBEICHHBIC MCCIICIOBAHUS BIIVSHUS TJTyOHHBI MOTPY)KEHUS BBIXJIOITHOTO
naTpyOKa Ha a3poJUHAMHYECKHE CBOICTBA IIMKIOHOB.

CABKO ALIl.
MI'TY <MAMW»
Hayu. pykoBoaurens: a.1.H., npod. BOBOBUY b.b.

OTPABOTAHHBIE ABTOMOBWJIBHBIE KATAJIU3ATOPHI - KPYIIHBIN
NCTOYHHUK BTOPUYHBIX JTPAI'ONEHHBIX METAJIJIOB

B coorBercTBUM € COBpEMEHHBIMH TpPEOOBaHUSIMH K HKOJOIMUYECKOH O€30MacHOCTH
Ha3eMHBIX TPAHCIOPTHBIX CPEACTB BCE JITKOBbIE aBTOMOOWIM KOMIUIEKTYIOTCS KaTalu3aTOpaMmu
JOXHUI'aHUs. B KaTaJi3aTopax JOXUI'aHWA Ha IMOBCPXHOCTHU KATAIUTHYCCKHU aKTHBHBIX MCETAJIJIOB -
IUTaTUHBI, NAJIAANs, POJIUs, IPOTEKAIOT PEAKIIMU OKHCICHUS U BOCCTAHOBIICHUS.

B kauectBe HocuTens JAparMeTajuioB B KaTalu3aTopax HCIOJB3YyeTCs IOpUcTas
AJIFOMOOKCHIHAsL KepaMUKa , THO0 roppupoBaHHas cTajbHas (osbra .

Bo BTOpoM ciywae Meny cTanbHOM (DONBrol M KATAIUTUYCCKU AKTHBHBIMH METAJUTAMH
UMeeTcs TOHYaWIINKA IPOMEXYTOUHBIN CIION U3 KEPAMUKH.

yHOMHHYTI)IC KaTaAJIMTUYCCKHU aKTUBHBIC METAJlJIbl, KaK U3BECTHO, B XUMHYCCKUC PCAKIINU HC
BCTYIAIOT, ¥ IOTOMY B ITPOLIECCE IKCIUTyaTalK aBTOMOOUJISI HE PacXOAyIOTCS.

137



HIK

MRMA 2012

YTunuzanus KaTanuzaTopoB JOKHTAHUS TPEJCTABISIET 3HAYUTENbHBIM SKOHOMHYECKUN
WHTEPEC, NMOCKOJIbKY B HUX B 3aBUCUMOCTH OT KOHCTPYKIIMU aBTOMOOWs comepxkutcs ot 0,09 mo
0,13% aparoneHHbIX METAJIIOB, YTO COCTABJIAET OT 2 10 4 rpaMMOB.

B Poccum mnpoMBIIUIEHHBIE TEXHOJIOTWW YTHIIM3AlUM OTPAaOOTAHHBIX  KaTaJMW3aTOpPOB
JIO’)KUTaHMS BBIXJIOMHBIX Ta30B aBTOMOOWIIEH OTCYTCTBYIOT, YTO CBSI3aHO, BO-TIEPBBIX, C MaJlbIM
00BEMOM BBIBOAMMBIX U3 IKCILIyaTalluyd aBTOMOOMIIEH, OCHALIEHHBIX KaTalIu3aTOpaMH; BO-BTOPBIX,
C U3BECTHBIMH TPYJHOCTAMHU COOpa OTXOAO0B MOTPEOJICHUSI.

B nacrosimee BpeMst akTyajgbHa npobiieMa pa3paOOTKU JOCTYMHOM TE€XHOJIOIMM W3BJIEUEHUS
JparMeTalljioB U3 OTPaOOTaHHBIX KaTaIlu3aTOPOB.

W3BecTHbI J1B€ NPUHLMIINAIBHO PA3JIMYHbIE TEXHOJOTUH YTHUIM3ALUM IJIATHHOCOIEPKaLX
OTXOJIOB: MTUPOMETAITYPrUYeCcKas U TUAPOMETAILTY PrUYecKasl.

TpyaHocTn  yTuiaM3aluu IUIATUHOCOJAEPXKAIMX OTXOJOB  CBSI3aHbl C  YHUKaJIbHBIMU
CBOICTBaMM 3TOr0 MeTajia. XMMHUECKH TUIaTHHA a0COIIOTHO HEMTpanbHA U ¢ UHIUBUAYaTbHBIMU
XUMHUYECKHMHU BEIIECTBAMHU B PEAKLMIO HE BCTynaeT. BO3MOXHO TOJIBKO B3aUMOJIEHCTBUE TUIATHHBI
C «IIapCKOW BOAKOI( CMEChIO KOHILIEHTPUPOBAHHON a30THOM M COJSHOM KUCJIOT B COOTHOIICHUU
1:3) npu nosblieHHON Temneparype. HecMoTpst Ha 0cBO€HHOCTh PadOTHI C LAPCKOM BOAKOW Ha
adhuHaXKHBIX TPOU3BOACTBAX, BKIIIOUAs MOCIEAYIONLYI0 Ta3004UCTKY, JAHHBIH CIIOCOO HE JUIICH
CYILIECTBEHHBIX HEJOCTAaTKOB IPU HCIIOJIB30BAHUM €ro Uil NepepaboTKH aBTOKATalIM3aTOPOB.
Hanuuue B 6510KaX COTOBBIX KaTallM3aTOPOB BBIXJIONA JBUTATENEH MOJCIION U3 aKTUBHOTO OKCHA
AIIOMHUHMS, HA KOTOPBI HAHOCSTCS KATaJIUTHUECKHUE DJIEMEHTHI, ONpPEAEIsseT TPYIHOCTh MOJIHOIO
CHATUSL 3TUX OyaroponHbix MeTauioB. [lpu skuakoda3HOM BbIIIENaYMBAHUM H3-3a BBICOKOU
BEJIMYMHBI TIOBEPXHOCTH y Tamma-okucu amomuHus (1o 200 M2/F) BCETIa IPOUCXOIAT JBA
KOHKYPEHTHBIX IIpolecca: JAecopOuus COeIMHEHWH IUIATHHOBBIX METAIJIOB B PacTBOp ¢
MOBEPXHOCTHU KaTaju3aropa U oOpatHas copOuusi Ha Hee. FIMeHHO 3T0 00paTMOe paBHOBECHE IS
CBOETO CMeEIIEHUS TpeOyeT MHOTOKpPATHBIX MPOLEAYp BBINIEIAUYMBAHUS U MPOMBIBKH, KOTOPHIE B
UTOTe HE BCerja o0EecHeuMBaIOT IMOJHOTY CHATUSA MeTaioB. [locienHee oOCTOSTENBCTBO TaKKe
IPUBOJUT K HEHW30€XKHBIM pPEAreHTHBIM M HSHEPreTHUECKUM 3aTpaTaM Hu3-3a HeoOXOJUMOCTU
nepepaboTku  OOJBIIUX OOBEMOB C HHU3KOW KOHICHTpAIMEH IIEHHBIX KOMIIOHEHTOB. OTHU
HEJOCTaTKH, B KOHEYHOM HTOI€, OIpPEIESIOT BBICOKHME HEOOpaTHMble HOTEPH H3BIEKAEMBbIX
METAJUIOB.  YUUTBHIBas  4YPE3BBIYAMHO  BBICOKYI0  arpeCCUBHOCTb  «LIAPCKOW  BOIAKW»
MHOTOCTaIMHHOCTh 3TOTO MpPOLECCa, MBI CUHUTAEM THAPOMETAUIypPrU4ecKhue TEeXHOJIOTUU
YTWIN3ALUKA KaTaJIu3aTOPOB JOXKUIAHUS BBIXJIONHBIX Ta30B HE3KOJOTMYHBIMU M CIIOXKHBIMU C
TOYKM 3peHHst oOecrieueHuss pabOTOCIOCOOHOCTH  TEXHOJOTMYECKOro  000pYyIOBaHMS U
0€301acHOCTH TMPOU3BOJCTBEHHOIO0 IepcoHana. Takue TEXHOJOTMH MOTYT HCIIOJIb30BaThCs Ha
CHEIHUAJIbHBIX NPEeANpUITUIX, 3aHUMaromMxcs adp@uHaKHBIM Npou3BoAcTBOM. B Poccun
CYLIECTBYEeT JIMIIb HECKOJBKO a(p@HUHaXHBIX 3aBOJOB, HX JIEATENBHOCTh pa3pelaercs
CHEIMaJIbHBIM IOCTAaHOBJIEHUEM MPABUTEIHCTBA CTPAHBI.

Jlpyroii oco0eHHOCTBhIO MeTaioB MiaaTuHOBOM rpynmbel (MII) sBhsieTcss BBICOKast
TYTOIUIaBKOCTh, TaKX€ KaK TYrOIUIaBKOCTb KE€PAMHMUYECKOro HocuTess. JlaHHble NpejacTaBiieHbl B
tabnure 1.

Tabmmia 1
Temneparypa nnasiaeHus ¥ wWi10THOCT, MIIT 1 aimrOMOOKCHIHON KEpaMUKHU
Ne n/n Marepuai Temmepatypa T110THOCTB, KI/M>
IUIABJICHMUS, °c
1 [Tnatuna 1772 21450
2 [amnaguit 1554 11970
3 Ponnii 1960 12420
4 Kepamuka Al,O3 2050 3400

138

[losTomy nnsi peanuzaluyd MUPOMETAUTYPrHUYECKHX IPOLECCOB HEOOXOAMMBI  I€YH,
CHoCcOOHBIE 00ECTEYUTh CTOJb BBICOKHME Temmeparypbl. /i 3THX 1eneil NpUroJHsl MIa3MEeHHO-
JTyTOBBIE TICYH.



HIK

MRARMA 2012

Bricokas Temneparypa B neuu co3gaéres ¢ MOMOILBIO 3JIEKTPUUECKON Jyru U oOpa3yromiencs
B pe3ylibTaTe 3TOro Imiadmel. Karogom s oOpa3oBaHuss Oyrd B IUIa3MEHHO-AYTOBOW ME4H
SBIISICTCS DJIEMEHT Ie4d (BONb(PaMOBBIA WM APYroi TYTOIUIAaBKUM CIUIaB), a aHOJOM CITYXKHT
pacruiaB Metaia (0o BBITUIABIAEMOTrO, IMOO CIEIUANbHO BBEAEHHOTO B Meyb). TeMieparypa B
IUIa3MEHHO-yTOBOM meun MoxkeT coctasists 3000°C u Goiee.

VYuuteiBas HU3K0e coaepkanue MIIIT B karanmzaTopax MO OTHOIICHHIO K Macce HOCHUTENs,
MBI CYMTAeM, YTO Ui NHPOMETALTYPTUYECKON TEXHOJIOTUH WX YTHIM3AIMH HE0O0XO0IUMO
MCIONIb30BaTh KOJUIEKTOPHYIO TaBKy. Kak mpaBuio, mpu KOJIJIEKTOPHOM MIaBKe B KaueCTBE aHO/A
uCcnoap3yoT Menb. OJHaKo, B HalleM ciayyae ¢ y4€TOM TOro, 4TO 4YacThb aBTOMOOMJIbHBIX
KaTaJanu3aTOPOB M3rOTAaBIMBACTCS HA HOCUTENE U3 CTaIbHOU (DONBIU, MBI CYUTAEM, YTO BO3MOXKHO
WCIIOJIH30BaTh CaMOOOPa3yIOIIMICS CTATbHON KOJUIEKTOP.

Ilpy BbIIUIaBKE B IUIA3MEHHO-AYroBOM Ieud mpu Temmeparype csbime 3000°C Gymer
MIPOMCXOIUTH PACIIABICHHE BCEX KOMIIOHEHTOB IIUXTHI: JAPAarMeTalIoB, KEPAMUKUA M CTAILHOTO
Hocurensi. OGpa30BaBIIMICS PACIIaB PACCIauBAETCs 3a CUET BHICOKOM Pa3HUIIbI TNIOTHOCTEH ATUX
rpyII MeTamioB. IlaTuHa, mamiaguii, poxuil u xeneso (IoTHOCTH 7874 kr/M’) GymyT Ocenats
BHU3, 2 HEMETAJUTMUYECKHE KOMIIOHEHTHI IIUXTHI BCIUIBIBATH).

Pa3nenenue pacninaBoB He MpeAcTaBiIseT TPYAHOCTEH Onarojapsi KOHCTPYKLUUHU IJIa3MEHHO-
JYTOBOM TMEYH, MO3BOJISIIOIIEH MEPHOJUUECKH CITMBATh YacTh paciiiaBa (IIJIAKOB) M HAKAIUIUBATh Ha
koJuiekTope pactsop MIII' B xenese.

Takum oOpa3oM, TEXHOJNOTHS MHUPOMETATYPrUYeCKOW  YTUJIM3AlMH  KaTallu3aTopoOB
JIO’KUTAHUS BBIXJIOIHBIX Fa30B aBTOMOOMIIEH J0JKHA BKIIIOYATh CIEAYIOLINE CTaIUH

- pasmenky Kopmyca Karajau3aTopa C OTACNIEHHEM HOCUTENsl ¢ MeTallaMd IUTaTUHOBOMU
TPYIIIBL

- IpoOJIeHNEe HOCUTETIS;

- IPUTOTOBJIEHHUE IIHUXTHI TPEOYEMOI0 COCTaBa;

- KOJUIEKTOPHYIO MJIaBKY APOOIEHOrO MPOIYKTa;

- IGKAHTAIMIO PacIliaBa IIAKOB;

- TpaHyJUpPOBaHUE YXUAKOTO KOJJIEKTOpA, COCTOSIIIETO U3 JKejie3a W PacTBOPEHHBIX B HEM
JparMeTaioB.

[TonydeHHble TpaHyJbl SBISIOTCS LEHHBIM ChIpbEM, coaepkamuMm MIIT B konnuecTBe He
menee 10-15%, npuroausiv 11 ad(UHAKHOTO IPOU3BOJICTBA.

Jlisg yTouHeHus: mpeasiaraeMod TEXHOJOTHMH HEOOXOMMO IMPOBEACHUE MCCIIEeI0BATENbCKUX
paboT o 000CHOBaHMIO KOHKPETHBIX TEXHOJIOTUYECKUX PEKUMOB U COCTaBa IIUXTHI.

TEPSEBA E.II.
MI'TY «MAMMN»
Hayu. pykoBonutens: 1.T.H., npod. TPA®KNUHA M.B.

METOAUKA UCCJIEJOBAHUA DJIEKTPOMAT'HUTHOI'O I1OJIAA T'TMBPU/HOI'O
ABTOMOBWJISI IIPU NPOBEJAEHUSA CTEHIOBBIX UCITBITAHUIA.

HccnenoBanue SJICKTPOMAarHUTHBIX TIOJEH TIPU TPOBEJACHUH CTEHIOBBIX HCIBITAHHHA
FI/I6pI/IILHBIX aBTOMO6I/IJ'IeI\/'I MO3BOJIUT PpCHIaATh MHNPHUHIOUIIWAJIBHO HOBLBIC 3aJadd 1O CHUKXCHUIO
HETaTUBHOTO BO3JCUCTBUS DJICKTPOMATHUTHBIX IOJICH Ha YEJOBEKa M OKPYKAIONIYIO Cpeldy Ha
JTarne NPOCKTHPOBAHUS.

B Hacrosiee BpeMsi B IMTepaTypPHBIX MCTOYHHKAX HEAOCTATOYHO JNAHHBIX O BHYTPECHHHX U
BHCHIHUX 3JICKTPOMAIrHUTHBIX IOJIAX I I/I6pI/IIIHI>IX aBTOM06HHeﬁ. HpOBe,Z[eHI/Ie aHaJln3a UICTOYHUKOB
AJIEKTPOMArHUTHOTO TIOJISI THOPHIHBIX aBTOMOOMIICH MO3BOJIMIIN BBISIBUTH, YTO OCHOBHBIMH CpEIU
HUX SBJSIOTCSA: DJEKTPOABUIATENb IEPEMEHHOIO TOKa MpOMbIIUIEHHOW uacTtoThl 50 I'm
HEOOXOAUMBIM JUIsi €ro paboThl MpeoOpa3oBaTeNbh HANPsHKEHUS (MHBEPTOP). ACHHXPOHHBIN
AJIEKTPOABHUraTeNlb Ha TUOPUAHBIX aBTOMOOWISAX (DYHKIIMOHHPYET HE TOJBKO Kak MOTOp, HO U
BBHITIOJIHSCT (DYHKIMIO TeHepaTopa. B Hadane NBMKCHUS W MPH JBIKCHHHM Ha MaJbIX CKOPOCTSIX
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AIIEKTPOABHUTATENh pabOTaeT KaK MOTOP, a B TIPOIIECCE TOPMOKEHUS BBICTYIIAET B POJIM T€HEPATOPA.
CrnenoBareiabHO, B YCIOBUSIX TOPOJCKOTO [BHKEHHS, OOJBIIYIO YacTh BPEMEHU THOPUIHBIN
aBTOMOOWJIb TIEpeMeINaeTcss 3a CUeT JJIEeKTpoABuratens. [losBieHHe 3HAYUTEIHHOTO YHCIa
rHOPUIHBIX aBTOMOOMIICH BBI30OBET CYIIECTBEHHOE YBEIWYEHHE IJIEKTPOMATrHUTHOTO (hOHA BIOIb
aBTOMOOWJIBHBIX JOpOT Mpexkae Bcero Ha dvactore 50 I'm, a Takke Ha YacTOTax, KOTOPBIC
00ycoBJIeHbI paboTOl mpeoOpa3zoBaTelis HAPSKEHNUS.

B cBs3m ¢ yXyjAmieHUEM 3JIEKTPOMArHUTHOW OOCTAaHOBKH ypOaHW3WPOBAHHBIX TEPPUTOPUN
SBIISIETCS AKTyaJIbHBIM MCCIEJOBAHUE JIIEKTPOMATHUTHBIX MOJEeH THOPUAHBIX aBTOMOOWIECH H
pa3paboTka pEeKOMEHJAIM 10 CHIKECHHIO WX HETaTUBHOTO BO3JCHCTBHS Ha 4YelOBEKa H
OKPYXKAIOIIYIO Cpey.

JUis mcciieoBaHusl AICKTPOMArHUTHBIX TIOJCH MPH MPOBEICHUU CTCHIOBBIX HCIBITAHUN
rHOpPUAHBIX aBTOMOOWJIEH mpesiaraeM CIEAYIOMUNA OpPUEHTHUPOBOUHBIM METOA H3MEPEeHUS
AIEKTPOMATHUTHBIX MOJIEH.

Bokpyr ucToyHHMKA 3JIE€KTPOMAarHUTHOTO W3JIY4YEHHUsS YCJIOBHO BBIOMPAETCS W3MEpPHUTENbHAs
MOBEPXHOCTh. B KadecTBe M3MEPUTENBHOW IMOBEPXHOCTH CJIENyeT NPUHUMATH moiychepy wim
U3MEPUTENIbHYI0 TMOBEPXHOCTh, KOTOpas pAacloJIOKeHa Ha OJHOM M TOM K€ H3MEPUTEIHbHOM
paccrossHud d OT OruOaromero HMCHBITHIBAEMBI HMCTOYHUK JJICKTPOMArHUTHOTO H3JIyYCHHUS
napayuienenunena (puc. 1). Pasmepsl mapasienenunena TOMXKHBI COOTBETCTBOBATh rabapUTHBIM
pasMepaM UCTOYHMKA. VI3MEpUTENbHOE pacCTOSIHUE AOKHO OBITH He Oosiee 1 M, HO M HE MeHee
0,25 m. Touku M3MEpeHHii cleAyeT pacrojaratb Ha U3MEpPUTEIbHOU MOBepXHOCTH. KomndyecTBo
TOYEK M3MEpPEHUs NOJHDKHO OBITh He MeHee mATH. PacmonaraTe WX cilemyer, Kak yKa3aHO Ha
pucyske 1.

Crnemyer ompenensaTh TIOKa3aTeNd OSJIEKTPOMArHUTHOTO TIONS TPH pa3IMYHBIX CXeMax
B3aMMOJICHCTBHS IBUTaTeNlell THOPUIHOTO aBTOMOOWIISI U Pa3IMUHBIX PEKUMAX HATPY3KH.

HccnenoBanne 2JIEKTPOMATHUTHBIX TOJICHW TIPU  TIPOBEACHUM CTCHIIOBBIX HCIBITAHUN
rHOPUIHBIX aBTOMOOWJIEH MO3BOJUT pa3padoTaTh pEeKOMEHAAIMM Ha 3Tane MPOEKTUPOBAHUS TIO
CHI)KCHHMIO HETaTHBHOTO BO3JCHCTBHUS JIEKTPOMATHUTHBIX IIOJIEH HA YENIOBEKA M OKPY KAIOIIYIO
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CEKIUSA «JIEKTPOTEXHUKA»

BbBIGOPHOB B.T'.
MI'TY «MAMWN»
Hayu. pyxoBogurens: MAPKOB H.H.

MOJIEJINPOBAHME JJIEKTPUUYECKUX, MATHUTHBIX ITOJIEH (ELCUT)

ELCUT - 510 uHTEerpupoBaHHas IUAJIOrOBasi CUCTEMa MPOrpamM, MO3BOJISIONIAS pElIaTh
IJIOCKME U aCUMMETPUYHBIE 3a/1aUU CIEAYIOIINX TUIIOB:

- Pacyer anekTpuyeckoro moss:

- DJIEKTPOCTATUYECKOE TOJIE.

- DJIEKTPUYECKOE T0JI€ TOCTOSIHHBIX TOKOB.

- DJIEKTPUYECKOE I10JI€ IEPEMEHHBIX TOKOB.

- PacyeT MarHuTHOrO MOJIS:

- MaraurocraTuyeckoe noJie.

- MarautHoe 1oJie MepEeMEeHHBIX TOKOB (C y4€TOM BUXPEBBIX TOKOB).

- MaruuTHOE€ HecTalMOHapHOE IoJie (C Y4YeTOM BHUXPEBBIX TOKOB U HEJIMHEHHBIX
MaTepHuasoB).

ELCUT ucnons3yeT ciaeayroume TUIbl JOKyMEHTOB:

Onucanne 3anaun. COOTBETCTBYET KaXKIAOW (U3MYECKON 3amade, periaeMod Mpu MOMOIIU
ELCUT. DOTOT [AOKyMEHT COAEpXKHUT Takue OOlue XapakTEepUCTUKM, KaK THUIl 3aJauu
(«DnexTpocraTukay, «Marauroctatukay, «Temnonepenada» u mp.), Kiacc Mojaenu (TUIOCKas WU
aCUMMETpHUYHAs) | T. 1., @ TAKXKE UMEHA JAPYTUX JOKYMEHTOB, CBSI3AHHBIX C IAHHOU 3a/1auei.

l'eomerpuueckas Mopgenb. CoOAEpKUT TNOJHOE ONUCAHWE TEOMETPUU 3aJaud, METKHU
pa3IMYHBIX €€ 4YacTell W pPACUYETHYI0 CETKY KOHEUHBIX JJIEMEHTOB. Pa3Hble 3amaun MOryT
UCIOJIb30BaTh OOIIYI0 MOJEIb.

B nanHol 3aga4e UCNONb3yeTCs aHAIU3 MAarHUTHBIX MOJIEH MEPEMEHHOIO TOKA.

JlaHHbBIN BUJ aHANTM3a UCTIONIB3YETCS AJIs pacueTa MarHUTHBIX MOJeH, BO30YKIEHHBIX TOKaMH,
CUHYCOMJIAJIbHO U3MEHSIONIMMHUCS BO BPEMEHU U, HA000POT, JIJIsl pacyeTa TOKOB, HHIYLIUPOBAHHBIX
MEPEeMEHHBIM MAarHUTHBIM TIOJIEM B MPOBOJAIICH cpeie (BUXPEBbIX TOKOB). JTH 3a/1a4ll BO3HUKAIOT
P  pacyeTe pa3IMYHbIX HWHIYKTOPOB (B TOM YHCJIE€ CHUCTEM WHIYKIMOHHOTO Harpena),
COJICHOUJIOB, SJIEKTPUYECKUX MAIIUH, U JPYrHX ycTpoicTB. OOBIYHO MpU pacueTax MarHHUTHOTO
MOJISl IEPEMEHHBIX TOKOB MPEACTABIIAIOT UHTEPEC TAKUE BEJIMYHMHBI, KAK MOJIHBIA AIEKTPUUECKUN
TOK (C €ro CTOpPOHHEH W BHXPEBOW KOMIIOHEHTaMH), SJEKTPUUECKOE HANpPSHKEHUE, MOIIHOCTD
TEIJIOBBIICNICHUS (OMUYECKHUE TTOTEPU), MHIIYKIIMSI MATHUTHOTO TOJIsI, HAMIPSIKEHHOCTh MAarHUTHOTO
MOJIl, MAarHUTHBIE CHUJBI W WX MOMEHTBI, KOMIUIEKCHOE CONPOTUBIEHUE (UMIIEJAHC),
WHyKTUBHOCTb.

[Ipu nocranoBke 3a1aun Bbl MOKeTe UCTIOIB30BATH CIAEAYIOIINE BO3MOKHOCTHU:

CBoiicTBa cpel: BO3IyX, OpPTOTPOINHBIE MaTEpHalbl C TOCTOSHHONM  MarHUTHOU
MIPOHUIIAEMOCTHI0, TOKOHECYILIUE TPOBOJHUKH C U3BECTHBIM HANPSHKEHUEM UIIH TOKOM.

HcTouHrKky OIS MPUIIOKEHHOE HANPSKEHUE, TOJIHBIM TOK MPOBOJHMKA, MIIOTHOCTh TOKA
WJIM OJTHOPOJHOE BHEIIHEE MOJIE.

['pannunble ycnoBus: 3aJaHHOE 3HAuYeHHME MOTeHUMana (ycioBue Jlupuxie), 3aJaHHbIE
3HAYEHUS KacaTellbHOM cocTaBisitoniel nuaykiuu (ycnosue Heiimana),

YCJIOBHE MOCTOSHCTBA MOTEHIMANA (HyJIE€BOTO MOTOKA) HAa MOBEPXHOCTSIX CBEPXIIPOBOTHUKOB.

Pesynbrarel pacuera: BEKTOPHBIM MarHUTHBIM MOTEHLMAN, IUIOTHOCTh TOKa, HapsHKEHHE,
MarHuTHas WHIYKIWS, HaNpsHKEHHOCTh MAarHUTHOTO TIOJIs, CHJIbI, MOMEHTBI, OMUUYECKHE TOTEPH,
Bektop [loiiHTHMHTa, O»HEpPrusi MArHUTHOTO TIOJSI, MMIIEIaHC, COOCTBEHHbIE U B3aUMHbBIC
WHYyKTUBHOCTH.

141



142

HIK

MRMA 2012

CrenuanbHble BO3MOXKHOCTH: MHTErpanbHbIN KadbKyJISTOP MOXKET BBIUUCIATH Pa3IuvHbIC
MHTETpalbHbIE 3HAYEHHUS Ha MPOBEICHHBIX BaMu JHHHUSX U TOBEPXHOCTSX. MarHuTHBIE CHIIBI
MOTYT OBITh TMEpPE/IaHbl B 33/lauy pacueTa MEXaHWYECKUX HAMPSHKECHUH B AJEMEHTaX KOHCTPYKIIMH
(coBMeleHHass MarHUTO- YIpyras 3ajgada); a OMHYECKHE MOTEPH MOTYT ObITh UCIHOJIb30BaHBI B
KaueCcTBe MCTOYHUKOB TEIJIa MPH aHAJIM3€ TEIUIOBOTO TOJIA (COBMEIIEHHAs TEPMOIJIEKTPUUYECKAs
3amava). J[Ba Mactepa momMoraroT BBIYUCIUTH COOCTBEHHYIO U B3aUMHYIO MHIYKTHBHOCThH KaTYIIEK
Y UMIIE€JIAHC TTPOBOJTHUKOB (ITOJTHOE KOMIUIEKCHOE COITPOTUBIICHUE IIEPEMEHHOMY TOKY ).

IIpumMep nocTpoeHusi U penIeHUs 3aa4u.

Ilpoepamma uccredosanusi:

[IpoBecTn pacuerbl, yka3aHHbIE B 3amaHuM st 4acToThl 50 ['1 mOCTpOuTH KapTHHY
pacrpeeieHus MarHUTHOTO TOJIS B Ma3y JJIEKTPUYCCKOW MaIlMHBI, rpaduku pacupeaeacHus
TUIOTHOCTH TOKA JJISl KXKJ/IOTO ClIydasi B OJIHUX M TEX JK€ 0CsIX. PacuéT mpou3BecTH Kak JJisi OJTHOTO
MPOBOIHUKA TaK U JIJIS IByX MPOBOIHUKOB yJIOKEHHBIX B a3 3JCKTPUICCKON MAIIMHBI.

Tun 3a0auu:

["apMoHMYECKOE JIEKTPOMATrHUTHOE TIOJIE.

Cpeipl JIMHEHHBIE.

Knace 3a0auu:

[Tmockas.
Teomempus.
[Ta3 npsiMoyronbHO# GOpMBI
A
c i d

[Ipu pacuere ymOOHO BBHINIOJHUTH MOJCIMPOBAHUE TOJIBKO OJHOW IIOJOBHHBI 3a/lauu
(mampumep, o01IacTH, HAXOASIIEHCS CIIpaBa OT TPAHMIIBI ClIeAa MIOCKOCTH AHTHCUMMETPHH).

d-TonmmHa BO3AYIIHOTO 3a30pa 2 MM.

A-30 mMm; B-100MM; C-12MmMm; D-60MM.

Hcxoonvie dannvie:

OtHocHTeNnbHAsA MarHuTHas npoHuraeMocts ctaau | = 100. OTHOcUTEnbHAsT MarHUTHas
MIPOHUIIAEMOCTh MEIHOM IIMHBI U Bo3ayxa [ =1.

VY nenpHas aneKTponpoBoAHOCTE Menu o = 57000000 Cv/m.

Cranp nasa mMUXTOBaHHAs, TO3TOMY €€ 3JIEKTPOIPOBOIHOCTH BOJIb TPOBOJIHUKA paBHa g = (.

Cymmapnsbiii Tok B mipoBogHuke I = 600 A. Yacrora toka f = 50 I'u. Ilpu Hamuuuu B masy
JBYX IIMH TOK B HUX T€YET OJIHOTO HampaBieHus (B Kakaou mune mo 300 A).

I'panuunsie ycnosus:

Ha rpanwuue, sBasromnieiics cieqoM IUIOCKOCTH aHTUCUMMETpuU ycTaHaBiuBaem H; = 0.
I'panuna ¢ HysneBbIM BEKTOPHBIM MAarHUTHBIM MOTEHIMAIOM (rpaHuua obnactu pacuera A = 0)
OXBaThIBae€T 00JIACTh, OTPAHUYEHHYIO CHU3Y SPMOM, a Mo OokaM - 3yOmamu. [y ydera ma3oBoro
paccestHUs BEpXHIOIO I'PaHUIy 00JIACTH pacdeTa MoJHUMEM HaJl MOBEPXHOCTHIO 3yOI1oB Ha 20 MM.

Kaptuna maraHuTHOTO MoJIs:
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®UJIbKUH E.M.
MI'TY «cMAMIN»
Hayu. pyxoBogutens: IIPOXOPOB B.A.

PA3BPABOTKA SJIEKTPOIIPUBOJA J1JIA TNBPUJIHOI'O ABTOMOBUJIA

CraThs MNOCBSILEHA PEIICHUIO HEKOTOPBIX BOIPOCOB, CBSI3aHHBIX C pEeAIM3aALUEH aKTyaJIbHOM,
B HACTOAINEE BpeMs, 3aJadyd CO3JaHHs TUOPUIHBIX aBTOMOOWIECH. AKTYalbHOCTh CO3JaHUs
ruOpHUIHBIX aBTOMOOWIIEH onpeienseTcs TpeOOBaHUSIMH SKOJIOTUU U SKOHOMUKH.

MHoro npoBenéH 0030p BO3MOXHBIX BapUAHTOB IOCTPOCHUS CXEMbl TMOPHIHONW CHIIOBOM
ycTaHoBKH. [IpoBenéH cpaBHUTENbHBIN aHANU3 HauOoJee PacHpOCTPAHEHHBIX CXEM TMOPUIHBIX
CHJIOBBIX YCTAaHOBOK: IOCJIEIOBATENBHOM, NApPaUIC]IbHOM M I0CIEI0BATEIbHO-NaPAILICIbHOMN.
[IpuBenenbl  mpuMepsl  aBTOMOOWJICH  TIOCTPOCHHBIX Ha  IMEPEYUCICHHBIX  cxeMax. K
T0CJIeI0BATENLHOM CXeMe MOKHO OTHECTH COBPEMEHHYIO OTEYeCTBEHHYIO pa3paboTky E MoGuib.
B kauecTBe mpumepa mapauieibHOM CXeMBI TpeacTaBieHbl aBToMoOmis BMW ActiveHybrid 7 u
HKCIIEpUMEHTAIbHBIMN aBTOMOOWIb Ha 0aze YA3-3153, pa3paGoTaHHOrO B HAIleM YHUBEPCUTETE.
[Ipumepamu mociie1oBaTEILHO-TIAPATUICIBHON CXeMBI SBIIsSIFOTCA aBToMoOmn BMW ActiveHybrid
X6 u Toyota Prius. B pe3ynbraTte mpoBeAEHHOTO aHalv3a BhIOpaHa MOCIENOBATEIbHAS CXeMa
rUOpUIHON CHJIOBOM YCTAHOBKHM, T.K. J3TOT BapwaHT oO0JaacT CpPaBHUTEIHHOM MPOCTATOM
KOHCTPYKIMHU (HET HEOOXOJMMOCTH B HCIIOJIb30BaHUE KOPOOKHU Iepenad), MO3BOJISIET YMEHbBIIUTD
MOIIIHOCTh JIBUT'aTeNIi BHYTPEHHErO CroOpaHus, T.K. OH HCIIOIb3YETCS TOJBKO KakK IPUBOJ K
TeHepaTopy. DTUM JOCTHraeTcs CYIIECTBEHHOE YJIyYLIEHHE MAcCOBO-rabapUTHBIX XapaKTEPHCTUK
ruOpHUIHON CUJIOBOM YCTAHOBKH U YMEHBILIAETCS pacXo]] TOIUIUBA.

Pa3zpaborana O10K-cxema 3JEKTpOnpuBoja st rudpuaHoro aBromobwns. [Ipu paspaboTke
OJI0OK-CXEMbl 3HAYUTEJIbHOE BHUMAaHHUE ObUIO YJEJIEHO 3ieKTpoaBurarento. CpaBHHUBAsE BOZMOYKHbBIE
THUIIBI 3JIEKTPOJIBUTaTeNei MPUMEHSIEMBIX B 3JIEKTPOIPUBOJAE, @ UMEHHO JBUTaTElIb IOCTOSHHOTO
TOKa, CHUHXPOHHBIN JIBUTaTellb, BEHTUJIbHO-UHIYKTOPHBIN JTBUTaTEIbh, ACHHXPOHHBIN JIBUTATEIb,
MHOIO TPEAJIOKEHO HCIIOJIIb30BAHUE aCMHXPOHHOTO JIBUTaTelsd, T.K. OH 00JaaeT CpaBHUTEIHHOM
KOHCTPYKTHUBHOM NPOCTOTON, 3KOHOMUYHOCTBIO U IPYTUMU TOJOKUTEIbHBIMU Ka4€CTBAMHU.
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Puc.1. briok-cxema 351eKTponprBoia st THOPUIHOTO aBTOMOOUIISL.



HIK

MRARMA 2012

Uno
MHBEPTOP
o
YP
UM VD1 vD2 —— VD3 —— VD4
DDuZS szZS DmaZS omalx
& & & &
D 1 | ]
BP .
DD3.1 DD3.2 "—] I 4
& & &
J_ J -
= . ] | DD4 2
&
DDS DD pD?
LL SR T g LRTT q &RTT &
J t J t J
— —c
K Q _F K Q _F K 2
E 5 5

Puc.2. HpI/IHLII/IHI/IaHBHaH CXEeMa CUCTCMBI YIIPABJICHUS.

Pa3zpaboTana mpuHIMIUAIBHAS AJIEKTPHUECKAs CXeMa 3JICKTPONPHUBOJA U THOPUIHOTO
aBTOMOOWISA. B 4aCTHOCTH MPUHIMIHAIILHAS CXEMa CHCTEMBI YIIPABJICHHS U JICKTPHUSCKAst CXeMa
WHBEpTOpa C ero japaiiBepamu. [Ipy NPOEKTUPOBAHUE YKAa3aHHBIX MPUHIUIHAIBHBIX CXEM,
OCHOBHOE BHUMaHHE OBLJIO Y/AEJICHO BBIOOPY S3JEMEHTHOW O0a3pl. B 4YacTHOCTH TMpeayioKeHO
ucnons3oBanue coBpeMeHHbIX IGBT Tpan3ucTtopoB, KoTopbie HE TPEOYIOT OOBITYI0O MOITHOCTH Ha
yIpaBlieHUEe U 00JagaroT 00Jiee BBICOKON YacTOTOW MEpPEKIIOYCHHS (MCHBIIUMU TUHAMHUYCCKIUMHU
MOTEPSIMU ).
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CucTema ynpaeneHus

Puc.3. Dnextpuueckasi cxema MHBEPTOpA C €ro JpaiiBepaMu.

BrimonHeHsl pacy€Thl CHIIOBBIX KITIOUEH HMHBEPTOpa W MpeoOpazoBaTels IUIsi BTOPUYHOTO
UCTOYHMKA nuTaHus. [IpoBenéHHbIE pacy€Thl MO3BOJSAIOT BBIOPATh HEOOXOAMMYIO 3JEMEHTHYIO
0a3y, B wuactHoctu Tpam3uctopel IRGPS60B120KDP, IGBT 1200B 120A 40x[m TO-
274AA(SUPER247), a Ttakxke OINpeNeNuTh YpPOBHM BBIXOJHBIX HANpsDKeHUH Tpedyemble s
paboThl ympaBIsieMOro 3aJalOLIET0 TeHEepaTopa, pPaCHpeleNuTeNsi HMITYJIbCOB, PEryJsTopa
HanpsKeHus, 0J0Ka peBepca U ipaiiBepoB JIs YIIPAaBIEHHs CUIOBBIMU KIIFOYaMU UHBEPTOPA.
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I'VMAHUTAPHBIE CEKIIHU

CEKIUSA «PUJTOCODPUST»
BOPOHUHA A.A.
MI'TY «MAMW»
Hayu. pykoBonutens: x.¢p.H. UHO3EMIIEB B.A.

®EHOMEH JOHOPCTBA: COHHOJIOI'MYECKHUE ACITEKTbI

VHUKaNbHBIH ()EHOMEH COIHUAIBHOW CONUAAPHOCTH — JOHOPCTBO. OHO BOCHHUTHIBACT B
YeJIOBEKE HPABCTBEHHBIE IPUHIMIIBI, KOTOpbIE TAaK HEOOXOJUMBI COBPEMEHHOMY OOILIECTBY:
4EeCTHOCTh, T'YMaHHU3M, MATPUOTU3M, 100POTa, OT3BIBYMBOCTD.

Ienu coBpeMEHHOro rocynapcTa B O0OJIACTH 3[paBOOXPAHEHUs M COLMAIBHOIO Pa3BUTHS -
yJIydllleHUuE 37J0pOBbsl U MOJJEpkKaHUE 3710poBOro oOpa3a ku3HU HaceneHus. IlosTomy kpaiine
BaXXHO (DOPMUPOBATH MOJOKUTEIHHOE OOLIECTBEHHOE OTHOLICHNE U aKTMBHOE y4acTHE HACEICHUs
B JIOHOPCTBE, YTO CIIOCOOCTBYET CO3/ITAaHUIO KPEIIKOTO 00IIIecTBa KaK (PU3NICCKH, TaK U JYXOBHO.

B Poccum 10cTaTOYHO MHTEHCHMBHO OCBELIAETCS AEATEIBHOCTH JOHOPCKOTO JIBUYKEHHS, HO
HO-TIPEKHEMY OOJIBIIMHCTBO OCTAETCs Ha CTOpoHEe HeydacTus. [loaromy Moisionexp, Kak OCHOBa
OyAyIIuX MOKOJIEHHH, [JOJDKHA B IOJHOW Mepe OCO3HaBaTh OTBETCTBEHHOCTh 3a IMOJJIEpPKAHUE
aKTyaJIbHOCTH M MOMYJSPHOCTH J1I0OPOBOJILHOM JEATEJBHOCTH IO cAaye KpoBH. TeM cambIM
COXpaHsisl U IPUYMHOKasl TO JIy4dllIee, YTO CO3/1aH0 MUJIJIMOHAMU JKUTEJICH Halllel CTpaHsbl.

AKTYalTbHOCTh pPaccMaTpUBAeMO TEMBI MOJYEPKUBACT TOT (aKT, 4TO MpobIeMa JOHOPCTBA
KPOBU U €€ KOMIIOHEHTOB SIBJIIETCSl OAHOM M3 KIIIOYeBBIX Ui obmiectBa. OT ee peleHus 3aBUCAT
BO3MO>KHOCTh M KayeCTBO OKa3aHHUsI MEJAMIIMHCKON MOMOIIM B MHUPHOE BpEMsl U B UPE3BbIYAMHBIX
cutyalusx. IMEHHO 03TOMY €€ MO>KHO OTHECTH K pa3psily BOIPOCOB 0€30aCHOCTH CTPaHBbI.

3a/ilauu McCIe10BaHus:

1. PaccmoTtperh moOHOpPCKOE ABMKEHUE KaK (H)eHOMEH OO0IeCTBEHHOU JIeATeITbHOCTH;

2.BpIABUTH COLIMOJIOTMYECKHUE ACIIEKThI JIOHOPCTBA;

3.IIpoBecT COLMOOTNYECKOE AHKETHUPOBAHUE IS BBISCHEHHS OTHOILUEHUS HACEJICHUS K
pa3IMYHBIM acleKTaM JOHOPCTBA KPOBU M IIPOAHAIN3UPOBATH €T0.

OObeKT uccaeaoBanus — TOHOpPCKoe aBmwkeHue B Poccuiickoit deneparun.

Teopernueckas 3HaYMMOCTb PaOOTHI 3aKITIOYAETCS B TOM, YTO OHA PACLIMPSET MPEICTaBICHUE
0 BO3MOXHOCTSIX JIOHOPCTBA U HEMTOCPEJCTBEHHON CBS3H C COLIMAIHBIMU aCIIEKTaMHU.

[IpakTHyeckas 3HAYUMOCTb HCCIIEJOBAHUS COCTOMT B apryMEHTHPOBAHHOM OOOCHOBAaHUM
HEOOXOJUMOCTH DPAa3BUTHUSL JOHOPCKOTO JBM)KEHMS, HAaYMHAsl C BBICHIMX Y4YeOHBIX 3aBEACHUI,
3aKaH4YMBasi TOCYAapCTBOM B 11eJIoM. OCHOBHBIE TMOJIOXKEHHS HCCIIEOBATEIBCKOM paboThl MOTYT
ObITh MCIIOJIB30BAaHbl JJISi COBEPIICHCTBOBAHUS PabOTHI By3a B COLMabHOM cdepe, BbIpaOOTKH
3pPEKTUBHBIX MEp M MHCTPYMEHTOB B3aMMOJACUCTBHUS C OOIIECTBEHHOCTBIO, JUISl ONTHUMH3AIMU
JeSITEJIbHOCTH Pa3BUTHUS JJOHOPCTBA.

HccnenoBanue npoBoauiock B MOCKBE cpesid CTYJICHTOB, aClIUPaHTOB U paboTHuKoB MI'TY
«MAMM». Meron wHccleAoBaHUS —  CAMOCTOSITEJIbHOE  3alOJHEHHE  PECIOHJIEHTaMU
CTPYKTYPHPOBAHHOW aHKETHI, cocTosuiel n3 20 Bonpocos. Beero Ob11o onpomieHo 52 yenoBeka, u3
HUX B Bo3pacte 17-25 net — 48 yenosek, 26 — 35 neT — 4 yeyoBeka.

AHKeTBI ¥ BBIBOJABI ObUIM CO34aHBI M O(GOPMIICHBI HAa OCHOBE COLIMOJIOTHYECKOTO
uccinenoBanus HaunonansHoro ¢oxa pa3BuTHs 3paBOOXPaHEHHUS.

B xoJ1e colnoI0rnuecKkoro aHKETUPOBaHUS PELIANINCH CIETYIOIINE 3aJaun:

-O1eHKa 0CBEJOMJIEHHOCTH O MPOOJIeMax, CBSI3aHHBIX C IOHOPCTBOM KPOBU

-Ouenka HHPOPMUPOBAHHOCTH O JIEATEILHOCTH FOCY1apcTBa B chepe IOHOPCTBA KPOBH;

-Onpenenenne Haubosee paclpoCTPaHEHHBIX U Haubosee 3G(HEeKTUBHBIX HHPOPMAIIMOHHBIX
KaHaJIOB, 110 KOTOPBIM JIOXOJAT CBEJICHHs O MpodiieMax, CBI3aHHBIX C JIOHOPCTBOM KpPOBH;

-BrisiBenne xapakrepHoro o0pasa J0HOpa, MPUYHH, TOOYKIAIOLIUX JOAEH CTaTh JOHOPOM;
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-BrisiBeHre TUIIMYHBIX COLMAIBHBIX YEPT JIIOJCH, HE SBISIONIMXCS JOHOPAMH, MPUYHH, IO
KOTOPBIM OHH HE CIAIOT KPOBb;

-BrisicHeHne oTHoOIIEHNS K 0€3BO3ME3AHOMY JIOHOPCTBY;

W3 ananmn3a aHKET MOXKHO CJIeNIaTh CIEAYIOINE BHIBOIBI:

-YpoBEHb JOAIBLHOCTU ONPOIIEHHBIX K JOHOPCTBY M JOHOPCKOMY JABM)KEHHIO JOCTaTOYHO
BBICOK.

-5% pecroHIEeHTOB MPHUAEPKUBAIOTCS MHEHHS, YTO XOTS OBl BpEMsSI OT BPEMEHH BO3HHKAET
npo0iieMa HEXBaTKU TOHOPCKOM KpoBH, a 95% cuuTaroT, uTo npodiaemMa CyIecTBYEeT MOCTOSHHO.

-31% kak MUHUMYM, OJMH pa3 B CBOCH KU3HM cHaBajiu KpoBb, 70% u3 TeX, KTO HUKOTIA
ATOTO HE JIeNIall, TOTOBBI CTaTh JOHOPAMH B OyIyIIEM.

-84% BbIpa3uIu rOTOBHOCTH B OyAyIIEM CTaBaTh KPOBb PETYIISIPHO.

-3% u3 00IIero yucia OMPOIIEHHBIX CUUTAIOT ce0si aKTUBHBIMH JOHOpaMu, 2% OTMETWIIH,
YTO ObUIM AaKTUBHBIMU JIOHOPAMU B IPOIILJIOM.

- AHKeTHpOBaHHE MOKa3bIBAET, UTO HHPOpPMAIOHHAs chepa — OCHOBHOW MCTOYHUK MPOOIIEM,
IPENSITCTBYIOUINX PA3BUTHUIO JOHOPCKOIO JBUKECHHUS.

-YpoBeHb HHOOPMHUPOBAHHOCTH 000 BCEM, UYTO CBA3aHO C JOHOPCTBO HAXOJUTCS HA CPEIHEM
ypoBHe. O Mepax rocyIapCTBEHHON MOIIEPKKH JOHOPCTBAa HUYEro He 3HaeT 27%, 36% umeror
npUOIU3UTENBHOE MPEACTaBICHUE U UMb 37% CUUTAIOT, YTO OCBEAOMIICHBI XOPOIIIO.

-IIpyunHBL, MO KOTOPBIM YYaCTHUKH HCCIIEOBAHUS HM30€raloT C/laBaTh KPOBBH (HANPSAMYIO
CBS3aHBl C HEJOCTAaTKaMU WMH(OPMALMOHHOTO OOecTeyeHus): MEAULMHCKUE MPOTUBOMOKA3aHUS
(15%), BapuaHT «HHMKOTAAa HE 3aayMbiBasica 00 3Tom» (9%), «He 3HaI, re U Kak s MOry 3TO
caenate» (21%) u «borock 3apazutbes BUY/CIIM /oM, renatutoM U ApyruMu 3a00JI€BaHUSIMU,
nepeaaromMucs yepe3 KpoBb» (6%). [Ipoune cTtpaxu u npeayOekaeHus: MEIaloT CTaTh TOHOPAMH
B cyMMe ente 49% pecroHIeHTOB.

-IIpenqnouturensHas U3 Mep, KOTOPbIE, MO MHEHHUIO ONPOIICHHBIX, JOHKHO HPUHUMATH
rOCy/JapCTBO AJI pelIeHUs MpoOjeMbl HEXBATKH JOHOPCKOW KPOBHM - «peKjiaMa M IporaraHjaa
JIOHOPCKOTO BM)KEHUS B CPEJICTBAX MaccoBOi MHpopmanum» - ee Beiopamu 81 %.

-I'pynmoii, Hambosee 3aMHTEPECOBAHHOM B AKTUBHOM YYacTUU B JIOHOPCKOM JBWIKEHUH,
ABIIAIOTCS MOJIOJbIE JI0aU B Bo3pacTe 17 - 25 ner. Onu cocraBisatoT 11% akTuBHBIX JOHOPOB, 73%
TeX, KTO paHee He cllaBajl KPOBb, HO FTOTOB CTaTh JJOHOPOM B OyyLIeM.

- Mononpele monu B Bo3zpacte 25-35 JIeT IUAMPYIOT CPEIU aKTUBHBIX JOHOPOB, HO MEHbIIIE
3aMHTEpPEeCcOBaHbl Y4YacTBOBAaThb B JOHOpcTBE B Oyaymem (89% axkTUBHBIX AOHOPOB, 27%
MOTEHI[UATBHBIX JOHOPOB).

- AOGcomoTHOE OOJBIIMHCTBO OMPOUICHHBIX MOJOAbIX Joned (98%) cuutaer, 4TO
roCyJIapCTBO JOJDKHO MIPUHUMATh MEPHI 110 PEIICHUIO MPOOJIeM HEXBATKU IOHOPCKOH KPOBH.

HASIHOB E.A.
MI'TY «MAMMW»
Hayu. pykoBonutens: k.¢.H., 1ou. BAIBUYNHCKAS J1.3.

KOH®JIUKTOJOIUSI CEMEMHOM KU3HU

Tpaguuuu HakOIUIEHUS KOH(MIMKTOIOTMYECKHX HJIEH HMEIOT MHOTOBEKOBYIO HCTOPHIO.
[TepBbie memocTHBIC KOHIENIMKA KOH(IMKTa mosBuwinch Ha pyoexe XIX — XX BB. OObIYHO OHH
6a3upoBanuch Ha TeMe 60pbOBI 700pa co 310M. KoH(IMKTHI BCceraa NpUTAruBaiu K cebe BHUMaHUe
monield. YIoMrUHaHuE O KOH(IMKTaX MbI HaX0auM B Oubuu (pasgop mexay Kannom u ABenem), B
tpyaax Kondyuus, I'epaknuta, ['eponora, [Inarona, Apuctorens, Tomaca ['o60ca («JIeBuadan») u
MHOTHUX JIPYTMX MBICITUTENIEH APEBHETO MUPA, CPETHUX BEKOB U HOBOT'O BPEMEHHU.

[Ipexxae yeM MPUCTYNUTh K aHAIW3y KOH(JIMKTOB B CEMEWHOHN JKU3HH, BBEIEM MOHSITHE
KOH(JIMKTa — CBOWCTBO COCTOSTHUSI YEJIOBEYECKMX B3aMMOOTHOIICHHH, BhI3BAHHOE HEXBATKOM TeX
WIA UHBIX 3HAYUMBIX PECYpCOB B OCTPOM IICHXOJOTHYECKOM HANpPSKEHUM U JICHCTBHSX
npoTuBoOOpcTBa. Bonbiiyto posb B ylaKuBaHUU KOH(JIUKTOB UTPAET MCUXOJIOTUYECKUH MOIXO.
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CeMbst — OIMH M3 CaMbIX MHTEPECHBIX WHCTUTYTOB B3aUMOACHCTBHSI JIOJIEH, MOCTOSHHO
HaXOJIAIIUNCS B TIPOLIECCE PA3BUTHS, B PE3YJIbTAaTE ITOTO BO3HUKAIOT HEMPEBUICHHBIC CUTYAIlMH 1
YJieHaM CEMbH NPUXOJUTHCS HA HUX pearupoBaTh HA BCE M3MEHEHMs. MHOXECTBO CEMEWHBIX
po0JjieM BO3HUKAET MOCTOSHHO: HEMOJIHBIE CEMbH, Pa3BOJIbl, CYNpPYXKECKUE KOHMIUKTHI, BBUIY
TOTO YTO YEJIOBEK cTall OoJiee TpeboBaTeneH B JIIOOBH, B TyXOBHOM OJIM30CTH U B3aUMOIIOHUMAaHHH.
[TyTh K CYACTBIO y KAXJIOTO CBOM W BCTYIUICHHE B Opak HE TapaHTHUPYET YCIOBEKY pa3pericHHe
BCEX €ro mpobiieM cpa3y. B U3HU KaXIOW CeMbU MOXHO BBIACIUTH TPU OCHOBHBIX MEPUOJA,
KOT'JIa B HEH MPOUCXOAAT 3HAYUTEIILHBIC H3MCHCHHSI, CTIOCOOHBIC TIPUBECTH K KOH(DIUKTAM:

1) amanTamus cynpyroB apyr k apyry. CTaTucTUKa TOBOPUT O TOM, YTO MMEHHO B 3TOT
nepuo1 paszpymaercs oosee 30% Opakos;

2) mosiBNeHUE AETei, KOTOPbIM HEOOXOIUMO YyJIelsITh MHOTO BHUMaHUs. CIeICTBHEM 3TOTO
CIIY»KHUT OTpaHUYCHHE B JaJIbHEHTIIEM MPO(EeCCHOHAIIEHOM POCTE OJTHOTO U3 CYNPYTOB;

3) nosiBIeHHE HOBBIX YJICHOB CEMbU (HEBECT, 39ThEB, BHYKOB, POJAUTENEH IPYroi CTOPOHBI).

Kaxxnplii U3 3TUX MEepUOI0B KiIacCH(PHUIIMPYETCsS CBOUMU KOH(PIMKTHBIMU CUTYAIlUSIMU HUXKE
MPUBEJIEM OCHOBHBIC MPUYHMHBI KOH(JIMUKTOB, KOTOPbIE POXKAAIOTCS Ha MPOTSHIKEHUE BCEH KU3HU
CYNpYTOB:
pa3HbIe B3TJISAIbI HA CEMEIHYIO )KU3Hb;

MyCThIC OKUJIAHUS ¥ HEYIOBJICTBOPEHHOCTh OPaKOM;
MBSTHCTBO OJHOTO M3 CYTPYTOB;

HEBEPHOCTH;

MIPETEH3UH Ha IIPEBOCXO/ICTBO;

MPETEH3UH Ha yNpaBJieHHE OI0HKETOM;

MPETEH3UH HA JTUAEPCTBO.

DTO Jalleko HE BCE MPHUYMHBI, BBI3BIBAIOIINE KOH(DIMKTBEI B CEMbE, YacTO HAa IPAKTUKE
MICUXOJIOTaM TPUXOIUTHCS PabOTaTh HHIWBUIYATBHO C OTICIbHBIMU JIMYHOCTSIMH CEMEWHBIX
OTHONICHHM, YTOOBI Pa3o0paThCsi B CIEACTBUE HYEro Mpow3onuia KoH(IukTHas cutyamwms. s
n30exaHusi MOAOOHBIX KOH(IMKTOB HEOOXOAMMO 3HAaTh OCOOCHHOCTH MPOSIBICHHUS XapaKTepoB
JPYT JApyTa ¥ BMECTE YUUTHCS YNPaBiIsaTh UMU. Henerko u3 yxe chopMUpOBABIIUXCS «S» mpuiiTh
K ogHoMy «MbI», 310 TpeOyeTr TeprneauBOro OTHOIIEHUS K MpPUBBIYKaM Apyr apyra. CoBMecTHas
pabora Ham cobOO¥ co3mamyT yCIOBUS Ui OSCKOH(IMKTHOTO B3aUMOJICHCTBUS B JaJIbHEUIIICH
KHU3HU.

Taxke Ha mposiBlieHHE KOH(MIUKTOB B CEMbU BIMSIET W THUIl TEMIIEPAMEHTA KaXJA0ro W3
CynpyroB: (hJerMaTuk, XoJepUK, MEIAHXOIHUK, CAHTBUHUK. [[CHXOIOTH yCTaHOBMIIM MPUEMIIEMYIO
CBSI3b MEXIY OTACIbHBIMU THMamMu Temnepamenta (tabimma 1). KoHeduHOo maHHBIE cOoueTaHUS
JUIIb TPUONIU3UTENbHBIE, BBUIAY TOTO, YTO MCCIIEOBAHUS B IJaHHOW 00JacTH BEAYTCS C HEIaBHETO
BpemeHH. OpHako TabiWIla IMOMOTAeT IMOHATh B KAKUX CEMbSX IO MPHYUHE HECOOTBETCTBUS
TEMIIEPAMEHTY Yallle BCET0 BOSHUKAIOT KOH(IUKTHI.

Tabaunna 1. Bo3MoskHble 6i1aronpusiTHbIe H HeOJIATONPUSITHBIE COIO3bI

MysKamuHEL Xonepuk dierMaTuK MenanxoJmK CanrsuHuk
EHIUHBI
XO0JepuK - + - -
daermaTuk + + + ha
MenaHXoInK - + - i
CaHIrBHHUK + + - *

CyIecTByIOT pa3IMyHbIe ICUXOTEPANIEBTUIECKHE METOIMKN YPETYIHMPOBAHUST KOH(IUKTOB B
CeMbe:

1. VYxka3zaHus — BRICKa3bIBaHHUE TICUXO0JI0Ta O HEOOXOAMMOCTH OIPEICIICHHBIX JICHCTBUH;

2. Uzyuenue cembu. [Icuxonornyeckuii pacyer, yYUTHIBAOIIUI OrPOMHBINA HA00Op (HaKTOPOB.

3. Bo3zaeiicTBue mpumepom.
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4. Cewmeiinas auckyccus.  OOcCyxIeHHE UJIE€HAMU CEMbHM ILIMPOKOro Kpyra mpoouem,
KACAIOIIUXCS UX CEMEMHOM JKU3HMU.

5. OO6ycnoBieHHoe o00o0OUIeHHe. MeToauueckue NpUeMbl, 3aKIIYaoLIMecs B TOM, 4TO
BBOJIUTCSI HOBBIM 31€MeHT. B kauecTBe nprMepa MOKHO IPUBECTU OOMEH 3aIUCKAMH.

6. d®opmupoBaHue ymMeHUI U HaBbIKOB. [locTaHOBIEHME NEepe NAMEHTAMU ONPEICIICHHBIX

3a/1a4, KOTOPBIE OHU JTOJKHBI PEILUTb.

7. IlpourpsiBaHue ceMENHBIX posiel. Pa3nuyHoro pojga urpsl, CAMBOJIU3UPYIOIIHAE CEMENHBIE

OTHOLIEHUS.

Kaxxaplii pa3 Hy’)KHO IIPOBOJUTBL CAMOAHAJIN3 CBOETO «S», HUKTO HE TOBOPHUII UTO JKU3Hb — ATO
nerko. CaepKuBaiTe CBOM SMOILUHU — 3TO TOYHO TOMOKET M30ekKaTh KOH(QIMKTHRIX cuTyanuii. Ho
eclii YK€ HHMYero He IMomoraer, To Jjydyiue pasodTuch. Ywurtas Oacuu WM. KpbuioBa MoxHO
CTOJIKHYTBCSI C TaKMM BbICKa3blBaHHEM: «Korma B TOBapHIlax coOIachkss HET, Ha JIaJl UX JACJIO HE
MIOWMJIET, U BBIMAET U3 HEro He JEJ0, a TOJbKO MyKa». [loaToMy mpexkae ueM HadyaTb COBMECTHYIO
JKU3Hb — B3BelIMBaiiTe Bce «3a» U «IIpoTus» u BeIOMpaiiTe CBOM MyTh CaMu, HE OPUEHTHUPYSCh Ha
MHEHHUE OKPYIKAIOLIUX.

KABAHOBA JI.E.
MI'TY <cMAMI»
Hayu. pykoBoauTens: 1.huUoc.H., K.Icuxou.H., mipod. UBJIEBA M.JI.

POJIb ITPOEKIINHU KAK 3AIUTHOI'O MEXAHHU3MA B PASPEIIIEHUN
BHYTPUJIMYHOCTHBIX KOH®JIUKTOB

Hauunast ¢ paHHero nercTBa, U B TEUEHUE BCEW JKHU3HM, B NCUXMKE YEJIOBEKAa BO3HMKAIOT U
Pa3BHUBAIOTCSI MEXaHU3MbI, TPAJAULUOHHO HA3bIBAEMBIE «IICUXOJIOIMYECKHUE 3aLIUTh», «3aIUTHBIC
MEXAHU3Mbl TCUXMKH», <«3alllUTHbIE MEXaHM3Mbl JIMYHOCTH». OTH MEXaHU3Mbl Kak Obl
IIPEIOXPAHSIIOT OCO3HAHME JIMYHOCTBIO Pa3IMYHOIO pOAA OTPHULATEIbHBIX HAMOLMOHAJIBHBIX
NEepeKUBAHUHN, CIHOCOOCTBYIOT COXPAaHEHHMIO MCHUXOJOTHYECKOT0 T'OMEOoCTa3a, CTAaOMIBHOCTH,
paspelieHno BHYTPWIMYHOCTHBIX KoHGukToB (BJIK) u mpotekatoTr Ha Oecco3HATEIHLHOM H
10JICO3HATENILHOM IICUXOJIOTHYECKUX YPOBHSX.

Bomnpoc 0 3HauMMOCTH 3alIUTHBIX MeXaHU3MOB B pazpemennn BJIK Bcerna akryanes B cuity
CBOEW OCTPOTHI M 3HAYMMOCTH. B paboTe ObLIM paccMOTpEHBI OOIIME TEOPETHUYECKHE ACIIEKTHI,
kacaronuecss nonatus BJIK, u mpoBenen ompoc o posm npoexkumu B paspemeHnn BJIK kak
Han0oJiee YacTo BCTPEUAIOIeHcs: (pOPMBI IICUXOJIOTMYECKUX 3aIIUT.

Tepmun «mpoekuus» BBesn Dpeii, MoHMMAas €€ KaK MPUIMCHIBAHUE JIPYTHM JIIOASM TOTO,
BUYEM UYEJOBEK HE pacroyiokeH cebe co3Harbes. [IpoernupoBarbcsi MOXKET BCe — LEHHOCTH,
IpeJcTaBlIeHNs, 00pa3bl 3HAUMMBIX JUJIsi HAC B MPOIIJIOM M HacrosuieMm Jjoaed. B mpoekuun
BBIPAXKaIOTCSl OCHOBHBIE AKIIEHTHI MUPOBOCIPUATHS, KOTJa ONTUMUCT — PaJOCTHBIA ¥ NO3UTUBHBIN
YEJIOBEK - BOCIPUHUMAET U OMUCHIBAET BCE C HUM MPOMCXOSIIEe KaK paJOoCTHOE U MO3UTUBHOE, a
MIECCUMUCT — HEJIOBEPUYUBBIM U MPAUHbI — B MPAYHbIX U TPEBOXKHBIX TOHAX.

Camoii BayKHOHM MPOOJIEMOM TAaKOTO 3aIUTHOTO MEXaHW3Ma, KaK MPOEKITUs, SIBJISETCS TO, YTO
NPOEKIMsI, OCBOOOXKIAs BpPEMEHHO OT HETaTUBHBIX IIEPEKUMBAHUM, JelaeT deJgoBeKa JHOo
YpEe3MEpPHO MOI03PUTEINHHBIM, TUO0 0YCHBb OCCTICUHBIM.

[Tonb3yroTCs 1M MOJOJBIE JIFOJM TAaKMM 3alIMTHBIM MEXaHM3MOM, Kak mnpoekuus? OTBeT Ha
3TOT BOIIPOC MOKHO MOJIY4YHTh C IIOMOIIBIO OIPOCHUKA UHAEKCA KU3HEeHHOro ctuis MDKC.

bbulo mpoBeneHO ucCieNOBaHME, LEIBI0 KOTOPOIO SIBJISUIOCH BBISIBUTH BBIPAKEHHOCTH
3alIUTHBIX MEXaHU3MOB y MOJIOAbIX Jtofeil. [lomydeHHble AaHHBIE HCCIEIOBAaHUS OTPAXKEHBI B
CJIEIyIOIIMX AMarpaMMax.
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Jnarpamma 1 «Bbipak€HHOCTb 3aIIUTHBIX MEXAHU3MOB B FOHOIIIECKOM BO3pPacTe»

PeaxTHEHOE Otpuuanue

o0OpazoBaHue 5%
11%
HuremexTyann3aisa Perpeccus
6%

TTopaBneHHE
5%

SaMereHue
17%

TIpoexima
20% KommeHcammua
16%

HI/IanaMMa 2 «BHpa)KCHHOCTB 3allIATHBIX ME€XaHU3MOB B IOHOIIECCKOM BO3pAaCTE»

W3 auarpammbl clieflyeT, 4TO B IOHOIIECKOM Bo3pacTe B OoiiblieM o0beMe IpeoliagaroT Ta-
KH€ NICUXOJIOTMUECKHE 3aLUTHBIE MEXaHU3MBbI, KaK IIPOEKILIMS U PETPECCHS.

Jlis roHOmIeH M JEBYILIEK, WUCHOJBb3YIOIUX MPOEKIMI0, XapaKTepPHbl TaKue OCOOEHHOCTH
3alIUTHOTO TOBEJICHHS, KaK TOPAOCTh, TOU3M, OOMIYMBOCTH, 3aHOCYMBOCTbD, MOIO3PUTEIHHOCTD,
PEBHHUBOCTb, YIPSMCTBO, IOMCK HEJOCTATKOB, IECCUMU3M, TPEOOBATEIBHOCTD K ce0€ U K IPYTUM.

Jlist oHOIIEH M JIEBYIICK, WCIOJIB3YIOMIMX PETPECCHI0, XapaKTePHBI TAKHE OCOOCHHOCTH
3aLIUTHOTO MOBE/IEHUS, KaK cl1ab0XapaKTepHOCTh, OTCYTCTBUE TTIyOOKHX MHTEPECOB, MOIATIMBOCTh
BJIMSIHUIO OKPY>KAIOIIKX, JIErKasi CMEHA HaCTPOEHUS], HEIEPEHOCUMOCTb OJIMHOYECTBA.

B ocHOBHOM mpoekuusi uMeeT OTpulareibHble cTOpoHbl. KpaitHell (opmoil mposBieHus
NPOCKIIMH CTAaHOBUTCSI 1MO003PUMENbHOCHb U 3a8ucmy. JIIOIU ¢ pa3BUTON TPOCKIMEH ocugym
npeumyujecmeenno npouwitiviv. OHH TIONOJTY IEPEKHUBAIOT OJAHM U TE K€ HENPUATHBIC
BOCIIOMUHAHUS, BO3BPAILAIOTCSA K OJIHUM U TEM K€ HETaTUBHBIM MBICIISIM.

[TonoxkuTenbHbIE CTOPOHBI Y MPOEKIMU TOXE €CTh — KaK U Yy JH000ro JIpyroro aJanTHUBHOTO
MexaHu3Ma. B mepBylo ouepenb — ITO coxpaneHue nNpasuil, CMAaHOApmos 6 NoGeOeHuu u
omuowenusx. KpoMe TOro, K IIOJOXKUTEIBHON CTOPOHE MOJKHO OTHECTH KOHCHMPYKMUBHYIO
kpumuxy. IMeHHO Onaromapsi MPOEKIUU OT MOKOJCHUS K TIOKOJICHUIO nepedaromcs Cmepeomunyl,
YCMAanosKu, Mooenu nogeoenus, KOTOpble, B CBOIO OYepe/lb COCTaBISIOT OCHOBY MAacCOBOTO
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CO3HAHMS — HEKOM Ha0Op OOIIKX /Al OONBIIMHCTBA COBPEMEHHUKOB AJIeMEHTOB. [Ipoekiius urpaer
OOJBIIYIO POJIb B TOM, YTO JIFOJIU IOHUMAIOT YyBCTBA JIPYT APyTa, MOTYT CONEPEKUBATh.

Korna mbl npoenupyem, y HaC BOZHUKAIOT MPOOJIEMbI pa3iMueHusl BHEIIHETO U BHYTPEHHETO
Mupa. Buzas B 1pyrux Te cample Ka4ecTBa, KOTOPBIE Mbl OTKa3bIBAEMCsl MPU3HATH B HAC CaMUX, MbI
u30eraem OpaTh Ha ce0si OTBETCTBEHHOCTh 32 CBOM COOCTBEHHbIE UYBCTBA U JIMUHOCTH, KOTOPOIl MbI
sBisieMcsi. YToObI BCTAaTh HA MyTh MPEOOJICHUS CBOETO HECOBEPIIECHCTBA, HEJOCTATKOB, YEJIOBEKY
HEOOXOJUMO JOMYCTUTh B CBOE CO3HAHUE MOHMUMaHHE O HHUX. UeloBEeK MOXET M3MEHUTh CBOU
MOCTYTIKH, @ HOBBIE MOCTYNKHU MPEoOpa3yloT €ro CO3HaAaHUE M TEM CaMbIM BCIO €r0 MOCIEAYIONIYIO
*u3Hb. Ecnu ke mHbOpManus O HECOOTBETCTBHH 3KEJIAEeMOTO TMOBEICHHS, MOAECPKUBAIOIIETO
CaMOYBa)XEHHE, W PEaTbHBIX IMOCTYNKOB B CO3HAHWE HE JOMYyCKAeTCs, TO CHTHAJIBI KOH(DIUKTA
BKJIIOYAIOT MEXaHU3MBbI MICUXOJOTHYECKON 3alUThl U KOHQIHUKT HE MPEO0JI0JIeBAETCs, T.€. YEIOBEK
HE MOXET BCTaThb Ha IyTh CAMOCOBEPIICHCTBOBAHMSA. TakuM 0O0pa3oM, TOJIBKO TMEPEBOIS
HEOCO3HAaBAa€MbIE MMITYJbChl B CO3HAHWE, MOXKHO JIOCTHTHYTh KOHTPOJS HaJ HHUMH, MpHOOpeTras
OOJIBIIYIO BJIACTh HaJl CBOMMH MOCTYIKAMH U MOBBIIIAs YBEPEHHOCTh B CBOMX CHJIaX.

CpaBHeHHe YuyeOHO-PO(ECCHOHANBHBIX YCTAHOBOK CTYJ€HTOB 3JKOHOMHYECKHX WU
TexHnueckux cnenuajabocreis MI'TY «MAMMN»

[TonsiTue comumanbHOM ycTaHOBKM ObLTO BBeaeHO B 1918 1. Y.Tomacom m @D.3HaHEIKUM.
PasHOBHIHOCTEIO ()EHOMEHA CONMATHHOW YCTAaHOBKHU SIBIIICTCS MPOQPECCHOHAIBHAS YCTAaHOBKA,
noHsiTue KOTopod paszpaborano 3.C.Uyrynooi. C 1enbi0 BBISBICHUS MPO(EecCHOHANBHBIX
YCTAaHOBOK OOYyYaIOIUXCS HAa SKOHOMHYECKOM M MEXAaHHKO- TEXHOJOTHYCCKOM  (paKyJbTeTax
MI'TY MAMM Obuti MCIIONB30BaHbl aHKEThI «CTyAeHTBI O MPO(ECCHOHAIBHON TOITOTOBKEY
I'.B.AkomoBa. Beibopka coctaBmia 100 uwenoBek: 50 skoHomMuueckuit ¢akynbrer, 2 Kypc u 50
MEXaHHUKO-TeXHoNornuecuit (akynaprer, 3 Kypc. OOpatumcs K pe3yJbTaTaM HCCIIEJOBAHMS.
Bapuanuu o11eHOK, CBSI3aHHBIX C OpraHHU3allMel mpolecca 00yueHUss B YHUBEPCUTETE BBITJISIIST
CJIeIyIOIINM 00pazoM:

O11eHKa MOJITOTOBKH K 2 Kypc, 9KOHOMUYECKUI 3 KypcC, TEXHOJOTMYECKHUI
npodaesitenbHOCTH (%)

HeynosieTBopuTeapbHO 0 0

Y 10BJI€TBOPUTEIIHHO 58 22

Xopoo 28 64

OueHb XOPOoIIIo 14 14

B anann3e MHEHHMH O IJIaBHBIX MOMEHTaX NOATIOTOBKH BBIACIACTCA:

I'maBHOE B MOATOTOBKU 2 Kypc, 5KOHOMUYECKHI 3 Kypc, TEXHOJIOTMUECKHM
cneraimcta(%o)

Teopernueckast OArOTOBKA 44 48
OOmienpakTuyecKkas 14 16
OJrOTOBKA

ITpon3BOACTBEHHAs IPAKTHKA 72 83
[IpodeccronanbHo- 3HAUNMBIE 32 28
KayecTBa JINYHOCTU

Opranuzanus yueOHOro 22 40
npouecca B BY3e
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B xmaccudukanmmu  TpyJHOCTEH  BBIAENSAIOTCS MIECTh TPYMIT TPYAHOCTEH: SKOHOMHUCTBI/
WHXXEHEPBhl COOTBETCTBEHHO: crenuaabHOCTh- 20/8,mcuxonornueckue—2/0,0praHu3alluOHHbIE —
6/16,He10CTaTOYHOCTh MPAKTUYECKUX HaBBIKOB — 32/36 .I1o 4 % pecrnoHIeHTOB OT TOW M APYTroi
Ipynmbl  OTMETHIIM  Kak Oyayuly1o TpyAHOCTb B pabore HeCc(OPMHUPOBAHHOCTD
npoeCCHOHATIBHBIX KaueCTB JMYHOCTH. YPOBEHb YJIOBIETBOPEHHOCTH cBoell yueboit B BY3e:
«YyIOBJICTBOpPEHB» y4ebor 48%  Oyaymux HHXEHEpOB W Jmmb  26% SKOHOMHUCTOB. «HE
ynoBietrBopeH»-10%  Oyayumx wumxkeHepoB u 20%  Oynymux. IlpuumHbl OTpakeHbl B
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Jarpamme:

50% 42%

20% 34%

30%

20%

10%
0%

NeHb HEXENAHUE 3aHUMATLCA B OTCYTCTBME HABLIKOB  HE3aWHTEPECOBaHHOCTL B HecnocobHoCTL
MEpY CBOMX NpasuALHO pacnpegendTs npouecce y4ebbl yCBanBaThL
cnocobHocTed Bpema npenogasaemblil

nMaTepHan

Bonpockl 06 n3MEeHYHBOCTH NPECTABICHUN CTYACHTOB O MPO(HECCHH MO3BOJISIOT OLICHUTh
CTETNeHb TOTOBHOCTH CTYJIEHTOB K MPOQECCHOHATBHON AesTenbHOCTU. [Ipruem TeHIeHIus TaKkoBa,
YTO HECMOTPS Ha Pa3HOE KOJIMUYECTBO JIET O0YUYECHHUS CIIEHUAIBHOCTH, YUCIIO N3MEHUBIINX MHEHHE
o npodeccuu, 3aBUBIINX, YTO MOHSUIA YTO «3TO UHTEPECHAs Mpodeccus», 4To « CTaIu riyoxe
MOHUMATH CBOIO Mpodeccuroy» B 00enx rpynmax KoJudecTBeHHO Boime (32% u 44%) , uem Te,
KTO 3as1BUJI, YTO « pazouapoBaiics B mpodeccun» - 14% (sxoHOMHUCTHI) U 4% ( MHKEHEPBI-
TEXHOJIOTH).

Crircok KayecTB, HEOOXOIMMBIX IJis Tpodeccuu:
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OpHako HaJaMuKe TAaKOBBIX OTMETHIIN y ce0si Tonbko 42,7%(3) u 53,8%(T) cTyleHTOB.

PaccmarpuBas Bompocsl 00 ypOBHE yIOBIETBOPEHHOCTH CBoeil ydeboii B BY3e, otmeTnm,

BO-TIEPBBIX, YJIOBJIETBOpPEHUE yueOoil Bbickazanu 48% Oynymux HHXKeHepoB W juib 26%
9KOHOMHUCTOB. COOTBETCTBEHHO, HE y0oBiIeTBOpeHbI- 10%(3) u 20%(T).Bo-BTOpHIX, IpeIcTaBUTENH
TYMaHUTAPHOH CIIEIUAIBLHOCTH JOCTATOYHO YETKO OMPEACISIOT MPUYHHY CTOJNb « IIAYE€BHBIX»
JTaHHBIX 00 yuebe, oTMeyas y cebs «ieHb» (34%), «HEeXelaHUE 3aHMMATHCS B MEpPy CBOHUX
crmocoOHOCTEN»-16%, « OTCYTCTBHE HAaBBIKOB MPABWJIBHO pactpeneisaTh BpeMs»- 42%, a Takke «
HE3aMHTEPECOBAHHOCTh B Mpoiiecce yueObm- 14%, « HEeCOCOOHOCTh ycBamBaTh IMPEMOaBacMbIi
Marepuaim»- 20%.I1okazaTenun o TeM ke caMbIM MO3ULUSIM Y CTYJ€HTOB — MHXXKEHEPOB B 1.5-2 pa3a
HIKE.
AHaNM3UpysT  TOJTyYeHHbIE JAaHHBIE O MPOQPECCHOHATBHBIX HAMEPEHHUSAX II0 OKOHYAHHUIO
YHMBEPCUTETa, MOXXHO OTMETUTh, YTO OPOIIGHT TeX, KTO coOupaercss CBS3aTh CBOIO
PO ECCHOHATBHYIO JICATEIIEHOCTD C TOIYy4YaeMOi CHEeIHaIbHOCTRIO CPEIU CTYACHTOB MEXaHUKO-
TEXHOJIOTUYECKOTO (haKyJIbTeTa 3HAYUTEIBHO BBILIE, HEXENIU Cpeau OyayliuX 3KOHOMHUCTOB, —
72% wu 48% yenoBeka cOOTBETCTBEHHO. OMHAKO cpeau Oyaynux 3KOHOMHCTOB 16% Tex, KTo
erie He pemui OyJeT i1 OH paboTaTh MO CBOEH CHEIMATbHOCTH, a CPEIU WHKEHEPOB- TEXHOJIOTOB
6% Tex, KTo BooOIIe He cobupaercs paboTaTh TO CBOEH CHENMANIBbHOCTH ( CpPeIu OMPOLICHHBIX
OyIylIX SKOHOMHUCTOB TaKUX HE OOHAPYKEHO).

Takum 00pa3oM, M3 BBIIICH3IIOKEHHOTO MOXHO CJENaTh CIEAYIOUINE BBIBOJBL a) y4eOHO-
npodeccuoHanpHasi yYCTaHOBKAa CTYJIEHTOB HMEET EIUHYI0 CTPYKTYpY; €€ KOMIIOHEHThI-
HMOIMOHANIBbHAS, KOTHUTHBHO-TIPO()ECCHOHANIbHAS, KOTHUTUBHO-TMYHOCTHOCTHAS 1 CyOBEKTHasI; 0)
yueOHO-TpoeccoHalbHAas yCTAaHOBKA MMEET WHBAPUAHTHYIO OTHOCHTENBHO THUNA U TPOQUIIs
o0pa3oBaHusl CTPYKTYpY B BHUAE JBYX IUIaHOB Oynaymieil mpodeccHOHaTbHON JesITeIbHOCTH,
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MIPEJICTAaBICHHBIX B MPO(EeCcCHOHAIIbHOM CO3HAHWU KaK HJeallbHbIN (Ileenonaraniue) u peaabHbIi
(mpeamonaraeMbie  TPYOHOCTH); B)  CYIIECTBYIOT  ONpEACIICHHBIC  pa3iuuus  y4eOHO-
npoecCHoHaNbHOM YCTAaHOBKH CTYAEHTOB, oOydarommxcsi B BY3e mo pasHbIM crnenuaibHOCTIM
(rymaHuTapHOW M TexHW4eckoi). Ha ¢akynprere, roToBsimeM OyIyluxX HHKEHEPOB- TEXHOIOTOB
TUHAMHUKa Y4eOHO-TPOECCHOHAIBHON YCTAHOBKM, HauOoliee BBIpaKEHHas B KOTHUTUBHO-
npodecCHoHabHOW  cocTaBsioieid. [Ipuuem auHAMEKa po(hecCHOHAIEHOTO ~ CO3HAHMSI
MPOSBISICTCS B YBEJIMUYEHUHM  3HAYUMOCTH TPAKTHUECKUX 3HAHMM 10 CHEHUAIbHOCTH U
YMEHBIIICHUN 3HAYMMOCTH OPTaHU3AIMH y4eOHOTO IMpolecca M KBATH(PUKAIUU TPEIOIaBaTeICH.
Bmecte ¢ TeM NpPOUCXOAMT yBEJIWYEHHE OO0BbEMa OCO3HABAEMBIX TPYAHOCTEH, CBA3AHHBIX C
HEAOCTATKOM MPAKTUUCCKHUX U OPraHU3allUOHHBIX HABBIKOB.

3YBAPEBA C.C.
JITTY
Hayu. pykoBomutens: k.¢.H., nou. [IASUHA JI1.O.

COLMAJIM3ALIAA COBPEMEHHOM MOJIOJIEKU B BUPTYAJILHOM
PEAJILHOCTH (COLMAJILHO-®UJIOCOPCKUI AHAJIN3 C TIPUMEHEHUEM
METOJ0B CTATUCTUYECKOI'O UCCJIEJIOBAHMS)

B nacrosimee Bpemsi 0coOyr0 akTyaldbHOCTh, OCOOCHHO B Meramojmcax, mpuodpena tema
OIMHOYECTBA MOJOIBIX Jrofged. Mma BbIXOA U3 3TOr0  3K3UCTEHUUAIBHOTO  COCTOSHHA,
COBpEMEHHasi MoJIoJiexb oOpamtaerca k Becemuphnoit Cetn. Mososle 110U PETUCTPUPYIOTCS Ha
pas3IMYHbIX cailiTax 3HAKOMCTB, B COLIMAJIbHBIX CETSX, a TaK K€ CO3/1al0T CBOU OJIOTH € LIeJIbI0 HAalTH
CBOI0O «BTOPYIO TOJOBUHKY». OOpamenne K r1io0ambHOW cetn MHTEepHeT mnpuBeno K
BO3HUKHOBEHHUIO HOBBIX BHPTYaJbHbIX OTHOLIEHUH B KHOEpCOLMyME, UMEHYEMbIX «BUPTYajbHas
1000BBY. [lomynsapHOCTh pacmpocTpaHeHUs: Takoro (heHoMeHa OOYCJIOBJIEHAa TEM, YTO CO3/aBas
BUPTYaJbHBIA 00pa3 B JHOOBU, YEIOBEK CO3/1A€T CBOM COOCTBEHHBIH CUMYIISIKP, KOTOPbI HaYMHAET
KHUTh CBOCH JKHU3HBIO, W pEaTM3yeT MeuThl U (PaHTa3uu, KOTOpPbIE HE MOXKET COBEPILIUTH €ro
BJIQ/I€TIEl] B CUJTy KaKUX-TM00 OOCTOSATENbCTB.

CBoeobOpazue npecTaBisieMoid paboTsl ONpeAesieTcs TeM, YTO B HEll aHAJIM3UPYETCs] HOBBIH
BU/J] JIIOOOBHBIX OTHOUIEHWH, KOTOPbIE CPABHUTEIBHO HEJABHO BIWINCH B HAllly >KU3Hb, U CTAJIU
BO3MOXKHBI OJ1aroiapst «1apcTBy 0€3rpaHMYHBIX BOZMOKHOCTEIH.

Lenp naHHOM pabOThl COCTOUT B TOM, YTOOBI BBISIBUTH WCTOKM BO3HUKHOBEHUS (heHOMEHa
«BHUpTyaJlbHasl JII0OOOBb», BBUICHUTH NPHUYMHBI €0 MOIYJSPHOCTH, a TaK K€ OXapaKTephU30BaTh
JTaHHbIA (heHoMeH. IMEHHO 3K3HMCTEHIUSI OJIMHOYECTBA BEJET MOJOJBIX JIIOJIEH CTaTh aKTUBHBIMU
YYaCTHUKAMU CPEJCTB MHTEPHET KOMMYHHMKaIMH. Vcnonab3ys pa3iauyHble CETEBBIE PECYPCHI, OHU
3HAaKOMATCA, OOIIAIOTCS U, B KOHEYHOM CU€eTe, BIIOOJSIOTCS, TaK KaK TaM TJie eCTh OOIleHUe, TaM
ecTb CHUMIATWHU, a TJe CUMIATHM — TaM HEJOJIr0o 10 BO3HMKHOBEHHs JOOBH. [IpogomkeHuto
«BUPTYaJIbHOTO pOMaHa» MOXET CIYKUTh «BUPTyaJbHbIN Opak». bpaku Mexny cumyisikpamMu —
JTABHUI M YBaXKaeMbIil HHCTUTYT UHTepHET coolmiectB. [lo cBoeil cyTH, «BUPTyalbHBINA Opak» —
(dbopMa MOCTOSHHBIX OTHOILIEHUI Yepe3 MEKIyHApOJIHYI KOMIIBIOTEPHYIO ceThb MHTepHeT Mexay
I10JIb30BATENISIMU C UX pErucTpaleil Ha Creualn3upOBaHHbIX CalTax.

3apoxaeHuto Jr00BM, TO MHEHHMIO Oenbruiickoro mcuxorepaneBra C. Jxypapaa,
crocoOCTByeT cepa MHTUMHOCTH, BO3HUKAIOLIAs], MEXKLy MOJOABIMH JIFOAbMHM, BCIECACTBHE TOTO,
y1o CeTh MO3BOJISIET UM, B BUPTYaJIbHOM MHUPE, ObITh 00Jiee OTKPOBEHHBIMU U OTKPBITHIMH, YEM B
peanbHocTH|[ 1]. [To MHeHUIO ¢paniry3ckoro ncuxomnora I1. Jlene, B on-line 001eHny MpUCyTCTBYET
JUILb WUTI03Ust MHTUMHOCTH. OH cka3zan: «JI1oau CYUTaroT, YTO MPOJBUHYJINCH AAJIbIIE U TOCTUIIIH
UCTUHHYIO CyTh UX cobecennuka. Ho 3to numb nmo3ud. [luceMenHoe oOmieHne npeagaraetT uM
BooOpakaeMoe npezcTaBiieHue o0 ux codbecennuke». OnMacHOCTh BUPTYaIbHOIO POMaHa B TOM, YTO
B IpOIIecCe€ KOMMYHHKALIMU MPOUCXOAUT CTUPAHUE TPAHU PEATbHOCTH, U KHOEPIPOCTPAHCTBA UTO
OPUBOJUT K TPYAHOCTSIM BOCHPUSTHUS PEAJTbHOTO MHUpPAa BBIPAKEHUIO YYBCTB M HOMOLMUH,
COITPOBOKJAIOIIUX JTI000BB B pealbHOM MUpE.
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Bo Bpemsi pa3BuUTHS «BHPTYallbHOTO pOMaHa» aKTUBHO paboTaeT BOOOpakeHHE y4acTHUKA
MHTEPHET - KOMMYHHUKAIMH{, KOTOPOE CO3/1aeT WUJealu3upoBaHHbI 00pa3 mapTHepa. OHO pucyer
caMmbl€ MTPHUBJIEKATENbHBIE KAPTUHBI KU3HU C OMPEICTICHHBIM MOJIOJIBIM YEIOBEKOM WIIH JIEBYIIKOH.

B xonme maHHO# paboThI OBUIO MPOBEICHO HMCCICIOBAHUE CPEIU MOJIOJSKH. KOHTPOIBHYIO
IpyNIy COCTaBHIM OKOJO JBYXCOT cTylaeHToB Jlonckoro I'ocymapctBeHHoro TexHuueckoro
VYHuBepcurera B Bo3pacte oT 15 1o 25. B xoze cTaTuCTUYECKOro MCCIIEJOBAHUS MBbl Pa3AeIuiIn
YYaCTHUKOB ompoca Ha 3 Bo3pactHble rpynimsl 15-17, 18-19, 20-25, a kaxayro rpynmny Ha JBa 1oJja.
WccnenoBanue mokasajio, 4TO COIMAIBHBIMHU CETSIMU C IIE€NBbI0O 3HAKOMCTBA TOJIb3YyrOTCs 18, 5%
MosoabIX Jronen u 25, 0% nesyuiek B Bo3pacte ot 15-17 ner, 15,0% monoasix mroaeit u 13,8%
neByuiek B Bo3pacte ot 18-19, 8,8% w™onoawsix monei u 12,5% nesymek B Bozpacte ot 20 — 25
JeT. DTO TOBOPUT O TOM, YTO HAMOOJbBIIYI0 aKTUBHOCTH B IMOMCKaxX CBOEH BTOPOU IMOJIOBUHBI B
BUPTYaJbHOM IPOCTPAHCTBE NPOSBISAIOT JEBYIIKM B Bo3pacTe oT 15-17 5er, a HauMeHbIIYIO
MY K4MHbI B Bo3pacte oT 20-25 ner.

A Ve CETAMM € UeNbIo SHarkomMeTe Monb3yoTCA COUMAaNnbHbIMKU CETAMM C
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Puc.1 IpeacrasieHre 0 BUPTYATbHBIX Puc.2 T'eniepHOe OTpakeHHE MHEHUS
3HAKOMCTBax PCCIIOHACHTOB PECIIOHACHTOB O BUPTYaJIbHbIX
Pa3HbIX BO3PACTOB 3HAaKOMCTBax

Ha pucynke 1 u 2 npencraBieHbl JaHHbIE O MOJIb30BATENAX, UCHOIb3YIOIUX COLUAIbHBIE
CETH C LIEJIbI0 3HAKOMCTB. V3yuuB 1oka3aHus JaHHOTO rpaduka, Mbl MOYKEM C/IEJIaTh BBIBOJ O TOM,
YTO CErofHs COLMAIbHAs CETh SBJISETCA MOCPETHUKOM MEXIY ABYMS JIOJbMH, OHA MPEACTaBISET
co00l «BBIXOA» W3 OIWHOYECTBA. VIMEHHO OUIyIIEHHWE OJUHOYECTBA BEAET HOBOE IOKOJICHHE K
TOMY, YTOOBI CTaTh AKTUBHBIMM YYAaCTHUKAMHU COLUAIIBHBIX CETEH.

deHOMEH «BHUPTyallbHAs JIIOOOBBY BBI3BIBAET KUBOW MHTEPEC Yy COBpeMEeHHOro obmiectBa. U
3TO OOYCJIOBJIEHO T€M, YTO 3TO CaMOOBITHOE M MHTEpEecHOe sBJieHHE. «BupTyanbHble poMaHbD)
BbI3bIBAIOT NPUCTAIbHBIA MHTEPEC M Y Pa3HbIX MBICIUTENEH, W Y CaMUX «BHUpTyajoB». Penkas
ceTeBas KOH(EpeHIMs cO CBOOOJHO 3a/laBaeMbIMU TeMaMM i 00cyxJeHus oOxoautcs 0e3
oOcyxnenus: «mo6Bu B CeTu», BOT MOYEMy JaHHAS TeMa HYXIAETCs B COIMAIbHO-PHIOCOPCKOM
aHanuse.

CEKIUS «<MHOCTPAHHBIE SI3bIKU. AHT IMUCKUHA SI3BIK»

AJIEHUH H.A.
MI'TY «MAMW»
Hayu. pykoBoautens: 3AKHPOBA E.C.

ETTORE BUGATTI

Ettore Arco Isidoro Bugatti (15 September 1881, Milan — 21 August 1947, Paris) was an
Italian-born and French naturalized citizen automobile designer and manufacturer.

Ettore was from a notably artistic family with its origin in Milan. He was the elder son of
Carlo Bugatti (1856—-1940), an important Art Nouveau furniture and jewelry designer, and his wife
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Teresa Lorioli. His younger brother was a renowned animal sculptor, Rembrandt Bugatti (1884—
1916). His aunt, Luigia Bugatti, was the wife of the painter Giovanni Segantini. His paternal
grandfather, Giovanni Luigi Bugatti, was an architect and sculptor.

Before founding his Bugatti automobile company, Ettore designed a number of engines and
vehicles for others. Prinetti & Stucchi produced his 1898 Type 1. From 1902 through 1904, Dietrich
built his Type 3/4 and Type 5/6/7 with the Dietrich-Bugatti marque. In 1907, Bugatti became
employed with the Deutz Gasmotoren Fabrik, designing the Type 8/9.

Bugatti developed the Type 2 (in 1900 and 1901), and the 1903 Type 5. While at Deutz,
Bugatti built his Type 10 in the basement of his home. In 1913, Bugatti designed a small car for
Peugeot, the Type 19 Bébé.

Although born in Italy, Bugatti established his eponymous automobile company at Molsheim
in the Alsace region. The company was known for the advanced engineering of its premium road
cars and its success in early Grand Prix motor racing, a Bugatti winning the first Monaco Grand
Prix.

Bugatti Type 59 Grand Prix

While displaced from his home in Alsace by WWI, Bugatti designed aeroplane engines,
notably the somewhat baroque 16-cylinder U-16 which was never built in any large number and
only installed in some very few aircraft Between the wars Ettore Bugatti designed a successful
motorized railcar dubbed the Autorail Bugatti, and an airplane, the Model 100, though this was
never flown. His son, Jean Bugatti, was killed on 11 August 1939 at the age of 30 while testing a
Bugatti Type 57 tank-bodied race car near the Molsheim factory. After that, the company's fortunes
began to decline. WWII ruined the factory in Molsheim, and the company lost control of the
property. During the war, Bugatti planned a new factory at Levallois in Paris and designed a series
of new cars.

Bugatti's concept of customer relations was somewhat eccentric. To a Bugatti owner who
complained that his car was difficult to start on cold mornings, he is said to have retorted, "Sir! If
you can afford a Type 35, you can surely afford a heated garage!"

Ettore Bugatti was buried in the Bugatti family plot at the municipal cemetery in Dorlisheim
near Molsheim in the Bas-Rhin département of the Alsace region of France.

I'JINHCKUW B.B.
MI'TY «MAMN»
Hayu. pykoBoaurens: PATYUKOBA I'.T'.

HYBRID SYNERGY DRIVE

Since the fuel becomes more and more expensive from year to year, each manufacturer tries
to increase the automobile fuel efficiency. Hybrid Synergy Drive, invented by TOYOTA Motors, is
the most progressive hybrid drive on the market, which allows cars, equipped with it, spend less
fuel than other vehicles do.
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Hybrid Synergy Drive (HSD) technology produces a full hybrid vehicle which allows the car
to run on the electric motor only, as opposed to most other brand hybrids which cannot and are
considered mild hybrids. The HSD combines an electric drive and a planetary gearset which
performs similarly to a continuously variable transmission.

The Toyota HSD replaces a normal geared transmission with an electromechanical system.
When required to classify the transmission type of an HSD wvehicle (such as in standard
specification lists or for regulatory purposes), Toyota describes HSD-equipped vehicles as having
an e-CVT (electronic continuously variable transmission).

KOBTYHEI H.B.
MI'TY «MAMMW»
Hayu. pyxkoBoaurens: IMUTPUEBA A.T'.

THE MAGNITOGORSK IRON AND STEEL WORKS: A VIVID EXAMPLE OF THE
RUSSIAN STRATEGY OF MODERNIZATION

The Magnitogorsk Iron and Steel Works (MMK) ranks among the world's largest steel
producers

and is one of the leaders of Russia's steel industry. MMK's share of the Russian steel market is
about 17% for crude steel, and 17% for rolled steel products. The Company consists of a large steel
producing complex encompassing the entire production chain, from preparation of iron ore to
downstream processing of rolled steel.

MMK is a vivid example of how Russia is implementing the strategy of modernization. The
country's largest single-site steel making enterprise located on the geographical boundary between
Europe and Asia, MMK has for many years been upgrading its production lines and building
highly productive facilities. Thanks to this large-scale modernization effort, the Company has been
able to minimize the negative impact of the recent economic crisis and preserve its position as the
country's leading steel producer.

It was no accident that Magnitogorsk became the venue of a session of the Presidential
Commission for Modernization and Technological Development which took place on 30 March
2011 under the chairmanship of President Dmitry Medvedev.

The implementation of a long-term modernization program has enabled MMK to minimize
losses associated with the global economic crisis. MMK maintains its focus on raising production
efficiency, cutting costs and improving product quality.

The principal strategic goal of the Company is to preserve its long-term competitive position
on the global steel markets. To attain this goal MMK is taking the following steps:

1.Expansion into new markets

2.Diversification into new product lines

3.Cost reduction

4.Securing supplies of raw materials and power resources.

MMK carries out its production activities in accordance with environment protection laws of
the Russian Federation. Reducing the impact on the environment is a strategic goal and a key
element of the Company's sustainable and steady growth. The Company maintains its operation
with full awareness of its responsibility for its impact on the environment.
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CEKIUSA «<MHOCTPAHHBIE SI3bIKW. HEMEIIKUAM SI3BIK»

MAKAPOBA JI.H.
MI'TY <cMAMW»
Hayu. pykoBoautens: k.1.H., npod. KOIIJIAKOBA E.C.

AKTUELLE TRENDS IM MASCHINENBAU DER EUROPAISCHEN LANDER

Gestern waren die Elektronik und Informationstechnik im Maschinenbau von grofer
Bedeutung. Heute stehen Mechatronik, Mikrobearbeitung, Laser- und Nanotechnologie, Bionik und
neue Werkstoffe im Mittelpunkt der Projekte von Forschern und Entwicklern.

Die Mechatronik studiert interdisziplindr das Zusammenwirken mechanischer, elektronischer
und informationstechnischer Elemente und Module in mechatronischen Systemen.

Der Begriff Mechatronik wurde in den letzten Jahren in der Technik weltweit bekannt. Sie ist
eng mit der Elektromechanik, der Feinwerktechnik, der Mikrosystemtechnik und der Adaptronik
verbunden.

Mechatronik  bezeichnet das synergetische Zusammenwirken der Fachdisziplinen
Maschinenbau, FElektrotechnik und Informationstechnik beim Entwurf und der Herstellung
industrieller Erzeugnisse sowie bei der Prozessgestaltung.

Die Mechatronik soll Mechanik, Elektronik/Elektrotechnik und Informatik miteinander
verschmelzen und anstelle von mehreren Modellen ein mechatronisches Gesamtsystem beschreiben.

Mechatronische Systeme haben die Aufgabe, mit Sensorik, Prozessorik, Aktorik und
Elementen der Mechanik, Elektronik und Informatik Energie, Stoff und/oder Information
umzuwandeln, zu transportieren und/oder zu speichern.

Mechatronische Systeme konnen somit in Funktionsgruppen unterteilt werden, die meist
Regelkreise bilden und aus Modulen mit mechanisch-elektrisch-magnetisch-thermisch-optischen
Bauelementen, Sensorik zur Erfassung von MessgroBen des Systemzustandes, Aktorik zur
Regelung und Steuerung sowie Prozessorik und Informatik zur Informationsverarbeitung bestehen.

Die Aufgaben der Mechatronik in der Technik betreffen heute technische Systeme, deren
Dimensionen mehr als 10 Gréenordnungen umfassen. Die Mechatronik in der Makro-, Mikro- und
Nanotechnik, Bionik schlief3t sich ein.

In den deutschsprachigen Lindern werden Mechatroniker und Mechatronikerin in vielen
Stidten aufgrund der Universititen, Fachhochschulen und Wissenschaftszenten ausgebildet.

Die Studenten verbringen je ein Drittel ihrer Ausbildungszeit in der Schweiz, in Frankreich
und in Deutschland. Das Studium dauert 3,5 Jahre und die Studenten erhalten nach erfolgreichem
Abschluss Diplome aus allen drei Lénder.

JANHOBCKAS K. T.
MI'TY «cMAMW», « IKOHOMUYECKHH PaKyITbTET,
Hayu. pykoBomutens: k.1.H., mpod. KOIVIAKOBA E.C.

AKTUELLE TRENDS IN DER FINANZIERUNG DER HOCHTECHNOLOGISCHEN
DEUTSCHEN UNTERNEHMEN

Mittelstindische Unternehmen sind ein wichtiger Motor fiir Innovationen, Wachstum und
Beschiftigung in Deutschland. Thre Aktivititen erfordern Kredite und Risikokapital. Bei der
Beschaffung von Finanzmitteln haben mittelstdndische Unternehmen jedoch strukturelle Nachteile,
geringere Unternehmensgrofle und relativ  geringe Finanzierungsbetrdge. Der organisierte
Kapitalmarkt kann von kleinen und mittleren Betrieben zur Beschaffung von Finanzmitteln kaum
genutzt werden. Die Kreditvergabe von Banken Bonitéts-Rattings ist fiir sie oft gar nicht erhéltlich
Die Bundesregierung gleicht diese Nachteile iiber verbesserte Rahmenbedingungen fiir die
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Kapitalbeschaffung in  Kombination mit einem  vielfdltigen Instrumentarium der
Mittelstandsfinanzierung aus. Die Finanzierung des Mittelstands wird groBtenteils ohne staatliches
Zutun durch Banken, Sparkassen sowie private Beteiligungsgeber sicher gestellt. Dabei spielt die
Kreditfinanzierung nach wie vor die groffte Rolle im Mix der Finanzierungsformen. Im Jahr 2006
betrug der Bestand an Mittelstandskrediten bei den drei groBen Bankengruppen (Private,
Sparkassen sowie Volks- und Genossenschaftsbanken) ca. 888 Mrd. Euro. Die Neuzusagen bei
mittel- und langfristigen Investitionskrediten betrugen 2009 ca. 170 Mrd. Euro.

Die weitere Verbesserung der Finanzierungsmoglichkeiten deutscher Mittelstdndler ist ein
zentrales Ziel der Wirtschafts- und Finanzpolitik der Bundesregierung. Hierzu setzt sie zunéchst
Rahmenbedingungen, die den Unternehmen bei ihrer Finanzierung zugute kommen und ihre
Wachstumskrifte starken:

Mit der grundlegenden Unternehmenssteuerreform, die zum 1. Januar 2008 in Kraft trat,
wurde die Liquiditét vieler kleiner Unternehmen weiter verbessert. So wurde u. a. die steuerliche
Belastung fiir Kapitalgesellschaften von knapp 39 Prozent auf 30 Prozent gesenkt. Diese
Steuersenkung verschafft den Unternehmen zusitzlich Mdglichkeiten zur Innenfinanzierung.

Die Bundesregierung hat beschlossen, zeitgleich mit der Unternehmensteuerreform zum 1.
Januar 2008 ein Gesetz zur Modernisierung der Rahmenbedingungen fiir Kapitalbeteiligungen
(MoRaKG) in Kraft zu setzen. Das Wagniskapitalbeteiligungsgesetz (WKBG) als Teil des
MoRaKG verbesserte auch im internationalen Vergleich die Finanzierungsbedingungen sowohl fiir
Unternehmen in der Frithphase als auch fiir Unternehmen in der Wachstumsphase.

Der von der Bundesregierung berufene Rat fiir Innovation und Wachstum befasst sich mit der
Verbesserung der Rahmenbedingungen fiir Hochtechnologie-Griindungen und
Forschungsinvestitionen = sowie der Innovationsférderung 1im  Mittelstand und  des
Austauschprozesses zwischen Wirtschaft und wissenschaftlichen Institutionen. Dabei legt der Rat
besonderes Augenmerk auf die Finanzierungsbedingungen mittelstindischer Unternehmen. Der
innovative Mittelstand wird besonders bei Forschungskooperationen mit anderen Unternehmen und
Forschungseinrichtungen, beim verbesserten Zugang zu technologiespezifischen Programmen des
Bundes sowie bei der Ausrichtung von Normungs- und Standardisierungsprozessen an die
Anforderungen und Bediirfnisse der Unternehmen gefordert.

Seit Anfang dieses Jahres konnen Banken Kredite an Unternehmen bis zu einer Million Euro
bei der vorgeschriecbenen FEigenkapitalunterlegung wie Privatkredite behandeln. Nach
Proberechnungen der Bundesbank miissen sie nun kiinftig deutlich weniger Eigenkapital vorhalten
als bisher. Dies ermdglicht ihnen, Kredite an den Mittelstand kostenglinstiger anzubieten. Fiir
Kredite an mittelstindische Unternehmen mit bis zu 50 Millionen Euro Umsatz gibt es ebenfalls
nach Unternehmensgrof3e gestaffelte Erleichterungen fiir die Banken.

Gerade bei Existenzgriindern, hochinnovativen Unternehmen und sehr kleinen Unternehmen
konnen gezielte staatliche Forderungen sinnvoll sein. Durch die Finanzforderprogramme des
Bundes wurden mittelstdndischen Unternehmen im Jahr 2006 rd. 12,8 Mrd. Euro bereitgestellt.

Auch auf EU-Ebene wird Handlungsbedarf fiir die kleinen und mittleren Unternehmen
erkannt. Durch entsprechende Freistellungsverordnungen im Beihilferecht gibt die Europiische
Kommission die wesentlichen Spielrdume nationaler Forderpolitik vor. Die deutsche Forderpolitik
hat folgende Zielrichtungen:

Seit Marz 2004 bietet das Programm "Unternehmerkapital" den KMU in Griindungs- und
Wachstumsphasen eine Férderung mit eigenkapitaldhnlichem Charakter ("Mezzaninkapital"). Dabei
wird ein nachrangiges Darlehen gewdhrt, fiir das keine Sicherheiten zu stellen sind und welches wie
Eigenkapital haftet. Hierdurch kann sowohl die Eigenkapitalbasis des Unternehmens gestirkt als
auch eine weitere Fremdkapitalaufnahme erleichtert werden.

Zur Starkung der Innovationskréfte im Mittelstand steht seit Dezember 2005 ein modifiziertes
ERP-Innovationsprogramm ebenfalls in Form eines mezzaninen Produktes zur Verfiigung. Fiir die
Entwicklung neuer Produkte, Verfahren und Dienstleistungen sowie deren Markteinfithrung kénnen
damit langfristige und zinsgiinstige Finanzierungsmittel in Anspruch genommen werden.
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Die auf den Bedarf von Klein- und Kleinstgriindungen zielenden Programme "Startgeld" (86
Mio. Euro Forderzusagen in 2006) und "Mikrodarlehen" (22 Mio. Euro in 2006) bleiben ein
wichtiger Bestandteil der Forderpalette der KfW. Eine Zusammenfassung und Optimierung der
bisherigen Programme erfolgt zum 1.1.2008 im neuen Programm "KfW-StartGeld".

Das ERP-Sondervermdgen hat Ende 2005 zusammen mit der KfW, dem Bundesministerium
fiir Arbeit und Soziales sowie der GLS-Bank den Mikrofinanzfonds Deutschland gegriindet, der als
sog. Haftungsfonds akkreditierte Mikrofinanzierer bei der Vergabe von Kleinstkrediten unterstiitzt.
Zur Stiarkung der Eigenkapitalbasis haben mittelstdndische Unternehmen auch die Mdoglichkeit, das
KfW-Genussrechtsprogramm "Eigenkapital fiir den breiten Mittelstand" zu nutzen.

HASIHOB E.A.
MI'TY «MAMUW»
Hayu. pykoBoautens: k.¢ui.H., nou. POASAEBA C.H.

INNOVATIVE METHODEN DES UMGANGS MIT AKTUELLEN UMWELTTHEMEN
IN DEUTSCHLAND

Schnelle Wiederherstellung und das Wirtschaftswachstum in Deutschland in den 50-60er
Jahre, fiihrte zu einem dramatischen Auswirkungen auf die Umwelt wie Verschmutzung von
Fliissen, Seen, Luft und weite Gebiete der Erzeugung von Abfillen und Konsum, was wiederum
einen starken Anstieg der Unzufriedenheit der Biirger von Deutschland verursacht. Diese Tatsache
hat die deutsche Regierung gezwungen, das erste Umweltprogramm, das Hauptziel von denen die
folgenden nehmen war - Beseitigung der Folgen von Schiden an der Umwelt durch menschliche
Aktivitdten.

In der heutigen Zeit fiihrte die staatliche Umweltpolitik auf vier Prinzipien basiert:

1) Das Verursacherprinzip (die Kosten der Umweltzerstorung als Ergebnis ihrer
wirtschaftlichen Tétigkeit);

2) Vorsorge (Verhiitung der Verschmutzung);

3) Zusammenarbeit (Beteiligung aller Akteure in der Entscheidung);

4) Integration (Vereinigung aller Entscheidungen).

Die Gesamtheit aller Prinzipien, und zahlreiche UmweltschutzmaBBnahmen, sowie die
Verbesserung der Umweltvertraglichkeit Alphabetisierung der Bevolkerung zur Verbesserung der
Umweltsituation in Deutschland, die im letzten Jahrzehnt zu einem der saubersten Lander der Welt
hat.

Deutschland zielt darauf ab, nicht auf diesem Niveau bleiben, sondern auch um ihre
Umweltleistung zu verbessern, eine Umfrage unter der Bevolkerung in Deutschland hat ergeben,
eine Reihe von aktuellen Fragen im Zusammenhang mit Umweltverschmutzung. (Bild 1)
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1. Verkehr 63
2. Abfall, Mall 56
3. Autommiill 56
4. Luftverschmutzung 55

5. Waldsterben

6. Ozonbelastung
7.Smog durh Industrie

8. Energieverschwendung
9. Wasserverschmutzung
10.Larm

11. Bodenversiegelung
12. Uberschwemmungen
13. Abholzung der Walder
14. Bergbau

15. Bodenerosion 10

Bild 1. Die grofiten Umweltprobleme BRD

Umwelt- und Effizienztechnologien sind in Deutschland mehr und mehr zu einem
Wirtschafts- und Wachstumsfaktor geworden. Die Umweltwirtschaft trdgt maligeblich zu
Innovationen, Wachstum und Beschiftigung in Deutschland bei: Sie gibt rund zwei Millionen
Menschen Arbeit und steht fiir mehr als fiinf Prozent der Produktion — Tendenz steigend. Bei vielen
Umwelt- und Effizienztechniken sind deutsche Unternehmen weltweit fithrend. Das stellt
Deutschland vor die Herausforderung, in dem sich verschirfenden internationalen Wettbewerb
seine flihrende Position auf den Mairkten fiir Umwelttechnologien zu behaupten. Von zentraler
Bedeutung ist dabei eine fortschrittliche Umweltpolitik. Fast jedes dritte innovative Unternehmen
gibt an, dass seine Umweltinnovationstitigkeit auch durch Umweltgesetze und —regulierungen
ausgelost worden sei. Die 6kologische Modernisierung der Volkswirtschaft — auf dem Weg zu einer
ressourceneffizienten, umwelt- und naturvertriiglichen Okonomie.

Die Ziele moderner Umweltpolitik sind der Schutz von Umwelt und Natur sowie die
okologische Modernisierung der Wirtschaft. Das Konzept der Green Economy gibt die Richtung
der Transformation an, in die sich Wirtschaft und Gesellschaft in einer globalisierten Welt
entwickeln sollen. Die Green Economy ist ein auf die Wirtschaft fokussiertes Konzept, das
Okologie und Okonomie verbindet. Dabei handelt es sich nicht um ein neues Paradigma, sondern
um einen strategischen Ansatz, der okologische Grenzen anerkennt, dkonomische Knappheiten
antizipiert und darauf zielt, 6konomische Chancen zu nutzen und Okologische Risiken zu
minimieren. Der strategische Ansatz charakterisiert eine innovationsorientierte Wirtschaft, die 1)
kontinuierlich schédliche Emissionen und Schadstoffeintrage in alle Umweltmedien reduziert, 2)
auf einer Kreislaufwirtschaft beruht und Stoffkreisldufe so weit wie moglich schliefit, 3)
Wirtschaftswachstum und Wohlstand von der Nutzung natiirlicher Ressourcen und den daraus
resultierenden Umweltbelastungen entkoppelt, 4) den Ressourcenverbrauch absolut senkt,
insbesondere durch eine effizientere Nutzung von Energie, Rohstoffen und anderen natiirlichen
Ressourcen und die Substitution nicht erneuerbarer Ressourcen durch erneuerbare Ressourcen, 5)
das Klima schiitzt und langfristig eine ausschlieBlich auf erneuerbaren Energien basierende
Energieversorgung erreicht, 6) grundsitzlich im Einklang mit Natur und Umwelt agiert, die
Artenvielfalt erhilt und natiirliche Lebensraume wiederherstellt.
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Zudem steigt der Bedarf an ressourcensparenden Technologien nicht nur in Deutschland,
sondern weltweit. Das eroffnet neue Exportchancen. ,,Made in Germany* sollte zukiinftiger noch
starker flir Ressourceneffizienz stehen. Deutschland hat beste Voraussetzungen, zur
ressourceneffizientesten Volkswirtschaft der Welt zu werden: eine innovationskriftige Wirtschaft,
technologischen Vorsprung in vielen Effizienztechnologien und in der Kreislaufwirtschaft,
anspruchsvolle Umweltstandards sowie informierte und engagierte Biirger. Um die bestmoglichen
politischen Rahmenbedingungen fiir eine weitere Steigerung der Ressourceneffizienz zu schaffen,
entwickelt die Bundesregierung derzeit ein nationales Ressourceneffizienzprogramm.

Unser Land sollten ihr Augenmerk aufdie Bekdmpfung der Umweltverschmutzung in
Deutschland bezahlen, um das Konzept der nachhaltigen Entwicklung umzusetzen.

CEKIUS «MHOCTPAHHBIE SI3bIKA. ®PAHIIY3CKHUM SA3BIK»

TBIYMHKHWHA E.A.
MI'TY «MAMW»
Hayu. pyxoBogutens: k.3.H., noueHT MEIIIEPSIKOBA E.B.

ECOLOGIE ET VOITURES

Le transport est devenu l'une des premiéres sources de pollution. Parmi les problémes
environnementaux posés par les transports deux se distinguent tout particulierement:

= La pollution qui consiste en une question de sant¢ publique immédiate, les moteurs
conventionnels relachent des produits directement toxiques qui finissent par présenter une
concentration dangereuse en ville.

» Les gaz a effet de serre, avec pour I’essentiel dans les transports le CO,, qui n’ont pas de
toxicité directe mais qui sont responsables du réchauffement climatique a 1I’échelle planétaire, ce qui
laisse craindre une catastrophe écologique de trés grande ampleur a moyen terme.

A la fin du XX siécle, les normes d’émission se sont fortement durcies, avec notamment
I’introduction des normes européennes d’émission Euro, les constructeurs ont donc été incités a
réduire les émissions de toxiques et de polluants des véhicules. De plus, la prise en compte de
I’ensemble de la filiére a mis en évidence I’importance des carburants.

Les véhicules peuvent étre propres mais ne fonctionnent pas nécessairement avec
un carburant issu d’une filiére énergétique qui le soit. Pour mémoire, la dépense énergétique
actuelle de 1’automobile en France équivaut a sa dépense énergétique électrique.

Les carburants peuvent étre d’origines organiques, synthétiques ou fossiles:

e Les agrocarburants

e e GPL

e Le GNV

Les wvéhicules électriques fonctionnent sur apport continu de courant ou batteries
rechargeables. L apport continu de courant est réservé aux transports en commun en site propre et
transports de marchandises en site propre.

Les véhicules hybrides constituent une solution intermédiaire entre les véhicules
conventionnels et les véhicules électriques. Leur conception peut toutefois trahir une philosophie
radicalement différente.

La commission européenne de recherche sur 1’énergie prend des positions particulierement
marquées en faveur de I’hydrogene et des piles a combustible. Le projet CUTE introduisant
des autobus a ’hydrogéne dans neuf villes Européennes est d’ores et déja en marche.

En France, en 2010/2011, la loi accorde unbonus écologique de2 000 € lors de
I'immatriculation de véhicules neufs qu’elle considére comme propres a condition qu’il s’agisse
d’un véhicule automobile terrestre a moteur dont la conduite nécessite la possession d’un permis de
conduire et qui remplisse 1'une des conditions suivantes :
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= qui fonctionne au gaz de pétrole liquéfié (GPL), exclusivement ou non (bonus accordé
jusqu'a fin mars 2011) ;

= qui fonctionne au gaz naturel véhicule (GNV) exclusivement ou non (bonus accordé jusqu'a
fin mars 2011) ;

= qui soit un hybride énergie électrique et carburant fossile conventionnel (essence ou a
gazole) ;

A noter que les émissions de CO2 de ces véhicules doivent aussi étre inférieures a une limite
maximale réévaluée chaque année et que des bonus de plus faibles valeurs (jusqu’a 800 € en 2011)
sont aussi accordés a des véhicules a moteurs thermiques ayant de faibles émissions de CO?2.

Cette définition 1égale seule semble toutefois bien insuffisante et demeure contestée. Le terme
«véhicule propre» recouvre donc des réalités et des problématiques disparates mais n’en demeure
pas moins usité.

CEKIlUA «UCTOPUSA, KYJBTYPOJOI'UA U ITIOJIUTOJIOI' US»

XOJAKOB JI.A.
MI'TY «MAMW»
Hayu. pykoBoaurens: k.1.H., noueHT XAPJIAMOBA T.H.

KHA3b IMATPUI IOXKAPCKH. K 400-TETHIO OCBOBOXKJIEHUS MOCKBBI
ONNOJTYEHUEM MUHHUHA U ITIOKAPCKOI'O

Mpbl He A0KHBI 3a0bIBaThb 00 Mcrtopuu Hameid Pomunbl. [la, Obuin TpyJaHBIE BpeMEeHa U
CypoOBbI€ OyAHM, TSDKEJIbIE MCIIBITAHMS, KOTJa CYIECTBOBAaHUE HAIIEH CTpaHbl, HAILIErO0 Hapojaa —
Hac camMux! — crosyio moja OoibmuM BompocoM. Ho Haxoaumnuch oA, Oigarogapst KOTOPBIM
yaBajoCch M30eKaTh HAIMOHAJBHBIX KartacTpod. WM MBI 10 cHUX MOp MOXEM C TOPIOCTBHIO
FOBOPUTH O TOM, YTO MbI — poccusHe! Mbl He uMeeM IpaBa 3a0bIBaTh IrepoeB, KOTOPbIE CIACIIH
CTpaHy, He JaJM 3aTONTaTh €¢ UM B Tps3b. OIHUM M3 TaKMX MYXECTBEHHBIX M OJIATOPOJHBIX
mozeit, 6e3ycinoBHo, 6611 JMuTpuii Muxaiinosuu [oxxapckuii.

Camu [loxapckue Belu CBOE IMPOUCXOXKICHHE OT JpeBHEro pona kusazei CraponyOcKux.
IIpeaxn ero cranu HaswiBaThesl [loxkapckumu ot roponka [lorapa, mim Iloropenoso. JImutpuii
MuxaitnoBuu poauics 1 HosOps 1578 roga B cembe kHsA31 Muxaunna ®@énoposuya Iloxapckoro,
kotopelid B 1571 rony »xenmincs Ha Mapun (EBdpocunun) @énopoBHe bexiemurieBoit,
IIPOMCXOAUBIIEH W3 CTApUHHOIO 3HATHOIO JBOPSHCKOro pona. llpu poxaeHuM u KpelieHuu
[Toxxapckuit monyuwmn «mpsimoe ums» Kocma B uecth Kocmbl OGeccpebpeHnka, MOMUHOBEHHE
KOTOpOro mnpuxoautcss Ha 17 okTs0ps (mo crtapomy ctuimo). OJHOBPEMEHHO OH IMOTYYHII
«iryonuyHoe» ums  Jumutpuit B yects Jumutpust ColyHCKOro, MOMHHOBEHHE KOTOPOTO
MPUXOUTCS Ha 26 OKTAOPS (IO CTapOMy CTHITIO).

[Tocne cmeptn Muxawmina ®enoposruua cembs [loxapckux nepeexana B MOckBy, Ilie €ro MaTh
Mapus denopoBHa 3aHsach BocniutanueM aereid. B 1593 roay B 15 net Iloxkapckuit noctynui Ha
JIBOPLIOBYIO CITYK0Y, KaK 3TO OBLJIO MPHUHSTO Y KHSYKECKHUX U JBOPSHCKHX JIeTed Toro BpemeHu. B
Hauvasie napcrBoBanus bopuca I'ogynosa (1598 rox) y Iloxapckoro OblT NPUIBOPHBIA YMH —
«cTpsnuuii ¢ atbeM». Toraa ke [loxkapckuii ¢ Matepbto HeogHOKpaTHO (10 1602 rona) nonaaanu
B omany k napioo bopucy. Ho B 1602 rony omana ¢ Hux Obuia custa. Cam Iloxkapckuit Obun
MOKaJoBaH IapéM B CTOJBHUKM, a €ro Marh cTaja OospeiHed mnpu nouepu uaps Kcenun
Bopucosne. Ilon konen napcrBoBanust bopuca ['omyHoBa math [Toxkapckoro Obuta yxe BepXOBHOU
OosippiHelt mpu 1apune Mapuu ['puropreBHe, CMEHMB Ha 3TOM IOCTy MaTh OospuHa bopuca
MuxaitnoBuua JleikoBa — Maputo JIeikoBy. B konne 1602 rona y Jmutpus Iloxkapckoro Obu1
MECTHHYECKHI cniop ¢ boprucoM JIbIKOBBIM 32 BEpXOBEHCTBO MX MaTepel Mpu ABope. JJaHHBIN criop
He Obu1 paspemi€éH. Ho B urore math JMmutpus Iloxkapckoro BcE ke craynia BEpXOBHOH OOsipbIHEH
MockoBckoro nBopa. [Toatomy muenue ucropuka XIX Bexka H. M. KoctomapoBa o «3axyganoctu»
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KHSDKECKOTO poaa Ilokapckux HEBEpHO — MO KpalHEel Mepe, TOM BETBU, K KOTOPOW IPHHAIIIEKAI
Jmutpuit Muxaitnosuu [loxxapckuid, B TOM 4KCII€ U TTI0 MATEPUHCKON JINHUU.

B mae 1606 roma camosBanen Jhxemmurpmii I Obim yOuT, mapém cran KHs3p Bacummii
NBanosuu Illyiickuii, koropomy npucsarayn u JI. M. Iloxapckuii. BecHon cnenyromero rona
nosiswics Jhkeamutpuii II, a ¢ HUM Ha pycCKre 3eMJIM BTOPIUIMCH MOJIYMINA JTUTOBLEB U MOJISIKOB,
KoTopsle, noaaepxkusas Jhkenmutpus 11, 3anumanucey rpadexoM, pa3opsid pycckue ropoja, céna,
JIepeBHU, IIepKBU M MOHAcThpu. Ha Gopr0y IMpOTHB HOBOTO CaMO3BaHIA W HEMPOIIEHBIX TOCTEH
uapsb Llyiickuit MOOMIN30Ba Bce UMEIOIINECS y HErO cpeicTBa. B uncne Apyrux npuOImkEHHbBIX
B 1608 romgy oH otpsaun Ha 60prOy C 3axBarunMkamu KHs3sl [1okapckoro B KauecTBe MOJKOBOTO
BOEBO/IBI.

[Tocne cBepkenus naps Llyiickoro kus3p [loxkapckuii, B TO Bpemsi BoeBoJa ropoja 3apaiicka,
HE MPU3HAJ PEIICHUS MOCKOBCKHUX OOSp MpHU3BaTh HA POCCUHCKUN TPOH ChIHA MOJBCKOTO KOPOJIS
Curmzmynna IlII, koponeBmua BrnaaucnaBa. He mnpusnanu pemenus CeMuOosSpmiMHBI U
Hkeropoausl. B sHBape 1611 roga, yTBepAMBIIMCH KpPECTHBIM IIeIOBaHUEM (KJISTBOH) C
OanmaxoHuamu (KUTeNssMU Tropofa banaxHbl), OHM pa3ociiaad MNPU3bIBHBIE T'PaMOThl B ropoja
Psaszanb, Koctpomy, Bonorny, ['anuu u gpyrue, npoca npucnate B HuxHuit HoBropoa patHuKoOB,
4YTOOBI «CTATH 3a...Bepy U 32 MOCKOBCKOE rocyapCTBO 320 IUHY.

18 wmapra 1611 r. mepemoBbie OTpsAbI TEPBOrO OMNOJYEHHS BO TJaBe C KHS3EM
J.M.Iloxkapckum nomonuid kK MockBe. 3axBaTuB 3aMOCKBOpEUYbE, OHM NMPOHUKIN B beinblit ropo.
Bce omomueHIbl 1 MOCKBUYHM CPa)KalWCh OTYasHHO, HO JIETOMHCIBI OCO0O OTMEYald OTBary
[Toxxapckoro u ero orpsiaa. Cuiibl Obun HepaBHble. CONPOTHUBIEHUE NMPEKPATHIIOCH TOJIBKO IOCIIE
TOTO, KaK BBIIUIA U3 CTPOS BCE €ro 3alIUTHUKHU, a caM [loxapckuil «M3HEMOrIIN OT BEJIUKHX paH
naze Ha 3emno». Ero 06e3 co3HaHusi enBa ycrenau BbiBe3TH M3 MockBbl B Tpoune-Ceprues
MOHACTBIPb.

OaHMM W3 TJIaBHBIX OPraHM3aTOPOB BTOPOIO OMNOMYEHHs ObUT HUKETOPOACKUN TOProBeLl
MsicoMm, 3eMmckuil crapocta Ky3spmMa AHKynnHOBMY MUHHUH, KOTOPBIM BO3MNIaBHI COOp CPENACTB,
«IATYIO ICHBIY», Ha CHapshKeHue onorueHus. He ciaydaiino BBIOOP MOJIKOBO/ALA TPOTHB MOIBCKUX
WHTEPBEHTOB Man Ha KHs3d Jmutpusa MuxainoBuua Iloxkapckoro — ero 3Hajau Kak OTBa)KHOIO
BOEBOJly U CTOMKOI'O NMarpuoTa. B ymopHOM M MHOTOJHEBHOM KPOBOIPOJIUTUU € 22 aBrycra no 22
OKTsI0pst 1612 1. BTOpOE OMOJMYEHHE BO TJIABE C MEpenoBBIM OTpsiaoM [loxkapckoro ocBoOOIMIN
MockBy or wuHTepBeHTOB. B (CMmyTHOE BpeMsi Hapoa OTCTOSI CBOKO TOCYJAapPCTBEHHYIO
HE3aBUCUMOCTh. B 4ecTh 3TOr0 cOoOBITHS 4 HOAOps B Hamiel cTpaHe orMmedaercs JleHb eIMHCTBA
Hapoza.

21 despans 1613 roma rocynapem poccuiickum Obu1 n30pan Muxann @Enoposudy Pomanos
1ocjae MHOTOYHCIEHHBIX o0cyxaeHuil Ha 3emckom Cobope 1612—1613 rr., BTOpbIM JHIIOM Ha
KoTopoM nociie ka3t Dénopa MBanosnya McrucnaBckoro ObuT KHA3b [loskapckuit (OH HaIrpaBiIsiI
npeHus u pykoBonun umu). Hakanyne, 20 ¢espans 1613 roga, . M. Iloxkapckuii mpeamoxu
Cobopy u30paTh Laps U3 4Hcia MPETEHJEHTOB, UMEIOIIUX LAPCKOE MPOUCXOXKIEHUE, TO €CTh U3
POACTBEHHUKOB MocienHero Propukosnua — dénopa MBanosuya, ceina Meana I'po3Horo.

ITocne wu3Opanmst Ha poccuiickuii mpectonl Muxamna @DepopoBuya PomanoBa [[. M.
[Toxxapckuil urpaer BEAYLIYK pOJb IIPU LAPCKOM [BOPE KaK TAJAHTIUBBIA BOCHAYAJIBHUK U
rocynapcTBeHHbIN nestenb. 11 utons 1613 r. kusa3p [loxkapekuit ObuT mokanoBaH B 6ospe, a 30
UIOJIS TIOJTYY/IT JKaJIOBAaHHYIO rpaMoTy Ha BoTunHy Hipkuuii Jlanaex. 3Banue OosipuHa 1aBajoch 3a
Cyk0y W SIBISUIOCH JTUYHOUW Harpaaou. B cempe [lokapckux ero moiaydus TOJBKO IOJKOBOJEI
Jmutpuii Muxainosud. Ero uMmst Bctpeuaercss B KauecTBe pykoBoauTessa SIMckoro npukasza (1619
r.), BoeBoabpl Horopoma (1620-1624 rr.), madanpHuka Pa3z0OoitHoro mpukasza (1624-1628 rr.),
HavanbHuka MockoBckoro Cynnoro u [TomectHoro npukaszos (1636-1637rr.).

B 1637 rogy emy ucnomuuiock 60 €T, BO3pacT Mo TOMy BPEMEHHM BecbMa MpekiIoHHbIN. Ho
nappb He otmyckan Iloxkapckoro ot ceds. OH ObUT eMy HYXEH KakK 4eJOBEK, Ha KOTOPOr0 MOYKHO
MOJIO’KUTHCS B JIIOOOM OTBETCTBEHHOM Jiene. M Ha ciydail BOMHBI ¢ KPIMCKMMHU TaTapaMu 1apb B
anpene 1638 roma HazHauaet [lokapckoro nmoikoBelM BoeBoaoi B llepesdcnaBib Pszanckuii, HO
BOWHA 3Ta He coctosuiack. Korga y Muxaumna PomanoBa B 1639 romy ymep cHauyana OJHMH ChIH,
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WBan, a 3atem apyroi, Bacunuii, [Toxkapckuil «qHeBan u HoueBay» (TO €CTh ObUI Ha3HAUY€H Ha
no4Y€THOE JEKYPCTBO) Mpu Tpodax mapesuueil. Becnoit 1640 rona /1. M. Iloxapckuii BMecte ¢ .
I1. IllepemeTbeBBIM JIBaX /bl Y4aCTBOBAJ B EPErOBOpPaX € MOJbCKUMU IOCIAMH, IIPH 3TOM MHUCANICS
HaMecTHUKOM KosJoMeHCKMM. OTH 1eperoBopbl SIBISIOTCS IOCIEIHUMH CIy>KOamMH KHs35
[Toxapckoro, 3anucaHHbIMU B Pa3psiiHoi KHuUre.

Kus3p Jmutpuit Muxaiinosuu Iloxkapckuit ymep B 1642 r. Ero moruna B Cysnane B Craco-
EBpumreBoM MOHaCThIpe SIBJISIETCSI MECTOM NaJIOMHUYECTBA 0J1aroJapHbIX MOTOMKOB.

Nwms pycckoro kuaA3s — Hmutpus Muxaiiosuua [loxkapckoro, HaBcerja BOMIAET B HCTOPUIO
Haieil PoanHbl Kak MM 4eJI0BeKa, JIIOOMBILETro BEIMKON JIF000BbI0 CBOIO OTUM3HY U C/ENIaBIIErO
BCE BO3MOXXHOE, 4YTOOBI HE [OMyCTUTh €€ TOpadOolIeHUs WHO3EMHBIMH 3aXBaTYMKAMHU.
[TpocnexuBas Bech €ro >KM3HEHHBIH MyTh 10 JOUIEINIMM JO HAlIMX JHEH HCTOYHHKAM
MHPOpPMALIMU, HE TNepecTacllb YAMBIATHCA, KaK )K€ MHOTOTpaHeH ObUT 00pa3 3TOro BOWUCTHHY
3aMey4aTesIbHOr0 YesloBeKa, BEJIMKOIo IpakJjaHiHa MHOTOCTpaiaibHOl Pycu.

HO3APHUH 1.0.
MI'TY «MAMW»
Hayu. pykoBoautens: k.u.H., 1o1ieHT XAPJIAMOBA T.H.

BEJINKUIA ®JIOTOBOJEIL POCCHHU ®.®. YIIIAKOB

Poccus - Benmkas um Morywas crpaHa. 3a CBOMO
IPOJOKUTENbHYIO HCTOPUIO OHa Y4yacTBOBaJla BO
MHOrux BonHax. Ho kak Obl, He ObUI CUJIEH Bpar, Kakoi
Obl BOGHHOM MOIIBI0O OH He oOmaxan, Poccust Bcerma
OJIep)KMBaJIa  COKPYLIUTEIbHYIO U  yOeIUTEIbHYIO
nobeny Haja BparoMm. SpKyr NOOEIOHOCHYIO pOJb
UTrpajd B 3TOM BEJIMKHE POCCHICKUE TMOJIKOBOJLBI U
¢notoBonel.  OOHUM U3 TAaKUX  BBIIAIOLIMXCS
poccuiickux  ¢motoBoaneB Obul  amMupan  DEmop
®énopoBny  YmakoB. OH 3al0XWJI OCHOBBI HOBOWU
MOPCKOM TaKTHUKH, OCHOBaJl YepHOMOPCKHII BOECHHBIN
G0T, TANAaHTIMBO PYKOBOAMI WM, OJIEpXKaB Pl
3aMeuaTeNbHbIX 1oden Ha YepHom u CpeauzeMHOM
MOpSIX.

Anvupan YmakoB @.D. pommics B HeOoratoit
JIBOpsAHCKON cembe. C aercTBa yBIEKalICsd MOPCKUMH
npukioyeHusimu. B 1766 rogy oxonumn Mopckoit
kazerckuii kopnyc. Cimyxun Ha bantuiickom ¢uote.

C 1769 r. B JloHckoil (A3oBckoil) diaoTuamu,
y4acTBOBaJ B pyccKo-Typenkoi BoiiHe 1768-1774 r.r. C
1775 rona xomannup ¢perara bantuiickoro ¢iora. C 1780 xomaHaIup UMIIEPATOPCKON SIXTHI, HO
BCKOPE OTKAa3aJICsl OT MPHUIBOPHON Kapbepbl U BEpHYJICS Ha 00€BOI KOpalib.

B 1780—1782 roasl KOMaHIOBal JIMHEWHBIM KopaOiéM «BHKTOp», COBEpIIMBIINM
HECKOJIBKO TI0X0J10B U3 bantuiickoro B CpenuseMHOe MOpE Uil OXPaHbl PYCCKUX TOPrOBBIX CYA0B
OT MUPATCKUX JEHCTBUM aHTIIMKCKOrO (oTa.

B 1783 roay na UepHomopckoM (iioTe, pyKOBOJHMI CTPOUTEILCTBOM Kopabieil B Xepcone,
y4acTBOBaJ B CTPOUTENIBLCTBE IN1aBHOM 0a3bl B CeBacTomnode.

C wumenem VYimakoBa CBsi3aHbl MOOeIbl pycckoro YepHomMopckoro (ora Haj YHMCICHHO
MIPEBOCXOIUBUIMMH CHJIAMU TypelKoro (hjoTa B X0Je pycCKo-Typenkoil Boinbl 1787—1791 r.r., B
Hayaje KOTOPOH OH KOMaHAOBaJ JHMHEHHBIM Kopabném "Cesrtoit IlaBen". B cpaxkenun y
octpoBa @unonucu (1788 roay) pemaroniyto poiib B nodese HajJ MPOTUBHUKOM ChITpall aBaHrap.
PYCCKOM 3CKaJphl M0l KOMAaHIOBAHUEM Y IIAKOBA.
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C 1790 roma VYmakoB — komaHayrommii YepHomopckuM (roToMm, KOTOPBIA opepxal
KpynHble 1M00enbl Haja TypeukuM ¢uiotoM B KepueHckoM Mmopckom cpaxeHuu B 1790 ropy, B
cpaxxenusix, y octpoBa Tenn (1790) u y mpica Kanuaxpus (1791).

B 1798-1799 rr. B BoiiHe ¢ Dpanmmeir mon komanmoBanueM O.D.YmakoBa ObutH
ocBoOOXIeHbI MloHnYeckue ocTpoBa U camblii 601b110# U3 HUX ocTpoB Kopdy. @paniry3sl umenu
Ha HEM IEPBOKJIACCHYIO KPENOCTh C MOIIHBIMU 3alIUTHBIMU HENPUCTYIHBIMU COOPYKEHHUSIMH.
@paniy3ckui rapau3oHn kpernoctd Kopdy nacuuteiBan B cBoeM coctaBe 3700 uenosek mpu 650
opymusx. Ilepen mrypmom Kopdy VYmakoB mmen 12 nuneiHbIXx Kopabneit, 13 d¢peraros, 7
BcrioMorarelsibHbIX cyJ10B U 400-TbicauHOE BOMCKO aecaHTa. C 1€bI0 YCUIIEHHS] OTHEBOM MOIIM
apTUIUICPUU OCAX/IABIIME BO3JBUTIHN TeEpea KPernocTbio Oomnplryio Oarapero, otkyna 30 mymek
MOTJIM MIPSIMON HABOJKON OUTH MO yKperuieHusiM (gpaniry3oB. B 7 wacoB ytpa 18 ¢espans 1799 r.,
1ocjie 0’)KECTOUYEHHOro oO0cTpena, MOCHe[0Bal LITYpM BCEMU CHJIAaMU C MOpS M C CyIIH
OJIHOBpEeMEHHO. PpaHIly3bl TMBITATHCH CACPKUBATH HATHUCK aTAKYIOLIUX, HO OBLIU OMPOKUHYTHI U
CTall OTJENBHBIMH TPYIIIaMU caBaThes B IieH. Ha cienyromee yTpo Ha ¢uiarMaHckoMm Kopadie
VYurakoBa ObUTH TOANUCaHbI yeaoBus caaun octpoBa Kopdy. ITo ciywaro B3situst kpenoctu Kopdy
cwiaMu OofHOTO (rora YIIakoB MOMYyYWJI MHOTO TO3JIpaBICHHNA — Haxke anmupan Hemnbcow,
MPOCJIABJICHHBIM aHMHMICKUIl ¢uoToBOJEH, aapecoBan emy mnucbMmo. Ho pycckoro ammupana
Oonbiie Bcero oOpanoBano mo3apaBieHne CyBopoBa, B KOTOPOM IMOJIKOBOJACI] mucail: «Ypa!
Pycckomy ¢uoty! S Teneps roBopro camomMy cebde: 3auem He Obul s ipu Kopdy xotst muumanom!»
Breinaromerocst  guiotroBoana @.d.YmakoBa u mpociaBieHHOTo TnonkoBoana A.B.CyBoposa
POIHMIIM 3HAHME BOEHHOM HAayKH, HOBATOPCTBO B BOCHHOW NPAKTUKE, MOATOTOBKA COJIIAT M
MaTpPOCOB, OTPA3HBIIASICS B CyBOPOBCKOH opmylie BoiHBI «I 1azomep, ObICTpOTa, HATUCKY.

Becnoit 1799 1. 4 ¢perara u3 sckaapsl YiakoBa ObutH MmociaHbl K Oeperam Mranmum — Hamo
obuto momoub CyBOpOBy, JedcTBOBaBlIero mpoTuB ¢paniy3oB B Jlombapauu u IlsemoHnTe.
Pycckue Mopsiku cpaBHHTENBHO ObICTpO BbITHaiM (paniry3oB u3 Heamons. B asrycre 1799
VYakoB BO IJlaBe pyCCKO-TYpelKOH 3cKaipbl nojomen K Cuiuing u Opocui sSIKOpb B J1a3ypHOU
oyxte [laniepmo, re y Hero cocTosuiach BcTpeya ¢ aamupanioM Hensconom. 3a Heamonem mMopsiku
VYakoBa BHe3anHbIM OpockoMm 3aHsiu Pum. B urone 1800 YepHomopckas sckazpa B3siia Kype K
POJIHBIM KPBIMCKUM Oeperam.

3a 0cBOOOKIEHHE «BCEX TMOXMIICHHBIX (paHIly3aMH TpexXJIe OBIBIIMX BEHEIIMAHCKUX
octpoBoB» ummneparop Ilasen I nmpucBorsn ®.d.YmakoBy unH aamupana. bonee menpo Harpaaui
dnotoBoaa cyntan Typluu, noXajloBaB €My YEJIEHT — Iepo, OCHIIIAHHOE aIMa3aMH, 3HaK CaMOro
BbICOKOrO oTinuus y Typok. Kutenu Kopdy mnpenognecin emy 3050TOH Med, OCBINAHHBIN
ajaMaszamu.

O.®.YmakoB  yuensii  OOJBIIIOE BHUMAHWE  COBEPIICHCTBOBAHWIO  BOCHHO-MOPCKOTO
HCKYCCTBA, SIBUJICSI TBOPIIOM MAaHEBPEHHOM TaKTHKH MapycHOro (ora, B OCHOBE KOTOPOH JIeXKajo
HCKYCHOE COoueTaHue OrHsd M MaHéBpa. TakTuka YmakoBa OoTiIMYaiach OT NPHHITOW B TO BPEMs
JUHEWHON TaKTHKU PEIIMTEIHbHOCTHIO OOEBBIX JACHCTBHIA, TPUMEHEHUEM E€IUHBIX MOXOHO-00EBhIX
MOPSAJKOB, COMMKEHUEM C TPOTUBHUKOM Ha KOPOTKYIO TUCTAHIIMIO 0€3 MepecTpOCHUs MMOXOAHOIO
CTpost B 00EBOM, COCPEIOTOUEHUEM OTHs Ha pellarollleM OOBEKTE W BBIBOJIE U3 CTPOS B IEPBYIO
odepens (prarmMaHCKUX KOopalsieil MPOTUBHKKA, CO3/IaHuEeM B 000 pe3epBa (dCKalIphl Kanzep-diara)
JUIs pa3BUTHs yCIleXa Ha TJIaBHBIX HAINpaBIICHUSX, BEACHHWEM 00 Ha AMCTAHIMU KapTeuyHOTrO
BBICTpeNa B LEJAX JOCTHXKEHHsI HauOousbliell 3eKTUBHOCTH YJapoOB, COUYETAaHUEM MPULIETHHOIO
apTUJUIEPUIICKOTO OTHS M MaHEBpa, MPECiIe0BaHUS NPOTUBHUKA JUISl 3aBEPIICHUS IIOJHOIO €ro
pasrpoma Wi B3ATHS B IUICH.

VYiakoB npuaaBan 0oJbIIOe 3HaYEHHWE MOPCKOM M OTHEBOW BBIyYKE JMYHOTrO cocTtaBa. OH
ObUT CTOPOHHMKOM CYBOPOBCKHX MPHUHIIMIIOB BOCIUTAHUSI MTOJJYMHEHHBIX, IPOTUBHUKOM MYIITPHI U
0eCCMBICIICHHBIX YBJICUEHHUH MapaaMu, ciae10Ball IPUHIMITY: 00y4aTh TOMY, YTO HY>KHO Ha BOIHE.
Jlyumieil mkosioll 17 MOpPSKOB CUMTANl IUIaBaHUSA B YCIIOBUSX, NPUOJMKEHHBIX K O0eBOi
JIENCTBUTENBHOCTU. BocnuTeiBall B Marpocax NaTpUOTH3M, YyBCTBO TOBAPUILECTBA M B3aUMHOMU
BBIpYUKH B 0010. bblT cripaBeiMBbIM, 3a00TJIMBBIM M TPeOOBATEIbHBIM K MOAYMHEHHBIM, 32 YTO
3aCITy KMJI X JII0OOBb M YBaXKEHHUE K cele.
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Poccus nmomuur agmupana VYmaxkosa ®depopa PenopoBHya M TOPAWUTCS €r0 BEJIUKUMHU
nobenamu. B 1944 rony Obut yupexaen Opnen VYmakoBa 1-i1 u 2-i1 cTeneHH, KOTOPBIM
Harpaxxaarmrcs oduiepbl BOEHHO-MOPCKOro (joTa 3a BbIJAIOIIMECS YCHEXH B pa3palboTke,
MIPOBEJICHUH U 00ECIIEYCHIH MOPCKUX OOEB U OTepaIuii, B X0/1e KOTOPBIX ObLIa JOCTUTHYTA MO0e1a
HaJ YUCJICHHO NPEBOCXOASIINUM IPOTUBHUKOM.

HNmenem VYmakoBa Ha3BaHbl OyxTa B AHaJIbIpCKOM 3ajiuBe bepuHroBa Mopsi U MbIC Ha
ceBepHOM mnoOepexkbe Oxorckoro mops. MMs VYimakoBa Hocwin Kopabiu pycckoro (iora, OHO
ObLIO IPHUCBOEHO O/IHOMY U3 KpericepoB BM® coserckoro nepuoja.

ViIakoB cTajl CBATHIM IOKPOBHUTEIEM POCCHMCKOro (pjioTa M Hallero BOMHCTBA. AJMUpa
VYurakoB ObUT U3BECTHOH (pUTypoli B HaIe# nctopun. Benukuii ¢puioToBoIe, CTpaTer Aep KaBHBIMA.

YAILIIUH M.B.
MI'TY «MAMW»
Hayu. pykoBoaurens: k.1.H., noueHT XAPJIAMOBA T.H.

JIMXAYEB U. A. - IUPEKTOP MOCKOBCKOI'O ABTOMOBHMJIBHOT'O 3ABOJIA

3nauenue MBana AnekceeBuya JluxaueBa Juist poccuiickoil ucropun 3HaunMo. C Hum
CBSI3aHO, MOXHO CKa3aTb, MOSBJICHUE aBTOMOOWILHON MPOMBIIIIIEHHOCTH, KOTOPOH KakK TakOBOH B
CCCP Torma eme He OBUIO, TOCYJapCTBO 3aKasbIBaJI0 aBTOMOOWIM 3a Tpanuueid. B Ilepsoii
MupoBoii BoitHe 1914-1918 rr. yxe ywyacTBOBaiu aBTOMOOWIM, TEpBbIE OOEBBIE CaMOJEThHI U
TaHKHU. bb110 SICHO, 9TO 63 COOCTBEHHON aBTOMOOMIBHOIN MPOMBIIIICHHOCTH HOBOMY COBETCKOMY
rocyJ1apcTBy He 00OWTHCH. ABTOMOOMIIb, OCOOEHHO I'PY30BOii, ObLT HEOOXOAUM KaK BOCHHBIM, TaK
U KOJX03aM, TOJIbKO YTO MOSBMBIIMMCA. Takke B aBTOMOOWJISIX OCTPO HYXAAJIUCh T'MTAHTCKHE
CTPOMKM IEpBBIX ABYX HATHIETOK. K CilOBy cka3arh, OOJIBLIIMHCTBO aBTOMOOMJIEH yXOAMJIM Bce
paBHO «cimykuTh» B KpacHyro Apmuio. PykoBoacTBO cTpaHbl MOHHUMAlO, YTO MOJIOJIOMY
rocyapcTBy HeobxonuMa 6oecriocobHast apmusi, a 6€3 TPy30BHKOB U MPOYEH TEXHUKU B HEH yxke
oOoiituce He mnomyuurcs. Ilpomomxarh 3akynmaTh aBTOMOOMIM ObLIO HerenecooOpa3HO, Beab
TOPrOBbIN MapTHEP B JIF0O0N MOMEHT MOT cTaTh BparoM, Aa 1 CCCP B To BpeMsi HA MUPOBOM apeHe
HE CIMIIKOM ayoBanu. K TOMy e MOKyIlka CTOWJIa JIEHEr, KOTOPbIX B Ka3HE B TO BpeMs HE
xBatasio. CCCP nomxen Obul ObIThb ToTOB KO BTOpoit MupoBoii BoiiHe. bbuio MOHATHO, YTO
NPUJETCS Pa3BUBATh CBOIO MPOMBIIUIEHHOCTh, B TOM YHCJIE M aBTOMOOMIJIbHYIO, YTOOBI HM OT KOT'O
He 3aBuceTh. B Mockse Torna O0b11 aBTOMOOMIBHBIN 3aBos (AMO), 3amoxkenssiid ¢ 1916 roga mo
pemieHnto BoeHHOro BegoMcTBa LApCKOrO0 NPaBUTENbCTBA M TOproporo joma «Ky3Henos,
PaGymmnckue u K.», HO HenocTpoeHHblIit 10 peBomonuii 1917 roga. HanmonanusupoBaHHble 1iexa
B 1918 r. u 3aBoJOM TO Ha3BaTh OBUIO TPYAHO, MPOCTO I€Xa MO PEMOHTY MalluH. ABTOMOOWIN
coOupainuck BpyuHyto 1o 100 mTyk B ro.

C npuHsTHEM Kypca Ha WHAYCTPUAIM3ALMUIO CTPaHbl OOJbIIAS POJb OTBOJMIACH 3aBOIY
AMO 1no pemeHuto npoOaeM pa3BUTHS COBETCKOrOo aBTOMOOMiIeCTpoeHus. UTOoObl YIydlIMTb
noJjio’keHue fen 1 auBaps 1927 r. Ha3HauyarOT Ha JOJDKHOCTH pykoBoauTens 3aBoja M. A.JIluxauesa,
OU€Hb LEJCYCTPEMJIEHHOTO YeJOBEKa, KOTOPbIH OOHApyKWJl HEII0KMHHBIE CIIOCOOHOCTHU
XO3sIICTBEHHMKa W opraHusaropa. MBan AnekceeBuu JluxadeB poxamics 15 urons 1896 r. B
Ozepuax, ©Omu3 BeneBa, Tynbckoit ryOepHuu, B cemMbe pabodero-nevyaTHuka. |2-JeTHUM
MaJIbYMKOM yexan K jsaiae B IlerepOypr, crtam paboTraTh B MEXaHHMYECKOW MAacCTepCKOM H
OJHOBPEMEHHO YUUThCs ciiecapHoMy Jaeny. B 1914 r. on noctynun ydenukoM Ha [lyTuimoBckuii
3aBOJI, OTKyZa ObLJI MPU3BaH Ha BOECHHYIO ciyk0y. Ciy>ku1 Ha ¢uioTe U yepe3 ABa roja no 60ie3Hu
Obu1 yBOJIeH B 3anac. B utone 1917 ero cHoBa npusBanu B apMuio, ObUT KOHTYKeH. [lo mpuxona B
AMO pabotan B npogcoro3ax, crnepna 3asenyromum xo3siicteom MI'CIIC, 3arem kazHaueeMm.

N.A.JluxadeB cpa3y ke TOHsUI HEOOXOJIMMOCTh PEKOHCTPYKIIMK 3aBOAa M IPOU3BOACTBA
Oonee coBpeMeHHON Mojenu. OH JAMYHO e31m1 B AMepuky Ha 3aBoa K ['enpu Dopay, yToOBI
nepeHarts Jyuiiee. B pekonctpykuun AMO npuHuMana ydactue Bcsl cTpaHa, U 1 oktsOps 1931
roja 3aBoj mpucTynmuil K pabore. Ha konBeiiep Bctamu aOcomtoTHO HOBBIE Mojenmun AMO-2 u
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AMO-3. 3aBog Mmor Beimyckath g0 25000 mammu B roa. OrpoMHBIH NmpUpocT. 3aBoay ObLIO
npucoeHo umst M.B.Cranuna (3UC), koTopslii, KcTaT, 3aBOJI caM HUKOI'/1a He nocetan. 1 ampens
1936 r. ¢ rnaBHOrO KOHBelepa 3aBoja comien 100-TeicsuHbI aBTOMOOWIL. CTpaHa TOJBKO OT
01HOT0O MOCKOBCKOTO aBTO3aBOJa MOJIy4asia IMOJIOBUHY Tpy30BOro Tpancmnopta. B despaie 1939
roga M.A.JluxadyeBa Ha3HAuyalOT HAPKOMOM cpejiHero mMamuHocTpoeHus. C 3aBojja OH yXOAWJd ¢
0ombi0 B cepaiie. Ha HOBOM TOMKHOCTH OH 3aropesics ujeeil HapoaHoro aBromoomisa. m nomken
obu1 crath KMM-10, xoTopbiii pemieHO ObLIO MPOU3BOAUTH Ha 3aBojae KoMMyHHCTHYECKOTO
WuTepHannonana Monozaexu B Mockse. O1Hako, MPOU3BOJICTBO €€ HE 3ajaaniaoch, 1 CTaauH 3Ty
uae He oo0pui. JluxadeBa CHSIM C JOJKHOCTH — JUISL HETO 3TO ObUIO OOJIErY€HUEM, M OH C
PasloCThIO BEPHYJICA HAa POAHOM 3aBOJI, HA KOTOPOM 3a JiBa T'ojla €ro OTCYTCTBUS I0Ka3aTelu CTalIu
xyxe. HaBecTu mopsiok Ha 3aBojie /Ui TAaKOTo 4eoBeKa, kak MBan AnexceeBud, ObLIO HETPYIHO,
HO HacTynan Tparuueckuii 1941 ron.

B mnepBele 1HM BOIHBI € 3aBoja YIUIO OTPOMHOE YHMCIO pabodyMx - MYKYMH. Bbimyck
aBromoOwiel Obi1 mpekpamieH. [lo pacmopspkennto CraivHa 3aBOJ B CPOYHOM IOPSIKE OBLI
nepenpoGuIMpoBaH Ha MPOM3BOJCTBO aBTOMAaTOB, MUHOMETOB U Ooemnpumnaco. Ilo pemieHuto
PYKOBOJICTBa B KpaTuaillile CpOKU Bce 00OpyaoBaHuE ObUIO JeMOHTHUpOoBaHO. Beero 3a 11 cytok
J€MOHTHPOBAIM IMOYTH 13 ThICAY €AMHHUI] KOHBEHEpHOro 00OpynoBaHMA. 3aBOJ 3BAKyHPOBAIU
cpazy B 4 mecta : YibsiHOBCK, Muacc, llanpunack n YensOMHCK, MOCTPOUB, TEM CaMbIM, cpasy 4
HOBBIX 3aBojia. Bmecte ¢ oOopynoBanuem 3pakyupoBasin 7000 paGouux (c cembsimMu 3Ta Ludpa
noxonuna 1o 16 teicsiu yenosek). IIpoussoactso aBTomaros [T u paznuunbx 6oenpunacoB Ha
HOBBIX 3aB0/IaX OCBOMJIM y>K€ Uyepe3 MoJIroja rnocie 3Bakyanuu B Mapre 1942 roaa, a npou3BOJCTBO
crosib HyxHOro rpy3oBuka 3MC-5B Ttonbko B uioHe 1942 roma. KOHCTpYKIMIO aBTOMOOWIIS
YOPOCTWIIM JIOHENb3sl: JEpeBsiHHas KaOuHa, OTCYTCTBHE MEPEJHMX TOPMO30B — Ha KaXJOH
MalIMHe 3KOHOMMIU 10 120 Kr cToJib IEHHOT0 B BOGHHOE BpeMmsl xkene3a. Ha psny ¢ «moiryTopkoin»
'A3-MM

OH CTaJl CHMBOJIOM 3HaMeHMTON Jloporu *u3HHU, JOCTaBJIAs MPOJIOBOJIBCTBUE B OJIOKAAHBIN
Jlenunrpan, a orryaa 3abupan panenbix. 3MC gocraBmsut Ha GpoHT Ooenmpumnackl, MOT TacKaTh
MYIIKY, BBIMOJHSAT pa3inyHble GYHKIHUU. DTOT aBTOMOOMIIb MIPOILIENT BCIO BOMHY U HE pa3 pUCKOBaJ
CBOCH TsDKEIOW BOEHHOW aBTOMOOWJIBHOW KH3HBIO. 3a CBOM IOABUTU COJIJATHI MPO3BAIUA €r0
aBTOMOOWIIb-COJIIAT. DTOT aBTOMOOMIIL IMOMOT HaM B mobene Haj ¢ammuctckor ['epmanueid. A o
KaKOM 3aBOJIE MOXKHO ObLIO ObI TOBOpUTH, eciau Obl He JluxaueB? B 1942 roay Bech KOJIJIEKTUB
3aBojia ObLT OTMEYEH opaeHoM JIeHnHa 3a 00pa3loBOE BBHINOJIHEHHE PYKOBOJACTBA CTPAaHBI IO
BBIIYCKY 000poHHOM npoaykuuu. B 1944 rony ynanoch BO30OHOBUTH MPOU3BOJICTBO aBTOMOOMIIEH
Ha 3aBoJie B MockBse, a yxe B 1945 roay Obu1 ipeacTaBieH OpoHrpoBanHblid tumy3ud 31UC-110.

B nepBeiii  mocneBoeHHbll 1946 ronm 3aBoay NpEACTOSIO YBEIMYUTh OOBEM BBITyCKa
mumy3uHa 3MC-110, ocBouts Bbimyck rpy3oBuka 3MC-151 u aBroOyca 3uc-155, To ectb 3aBoay
IIPEACTOsNIa HOBasi PEKOHCTpyKuHus, KoTopyr M.A.JIuxaueB BHOBb mpoBen ycnemHo. Ilo ero
MHHUIIMATHBE OBbLT CO3/1aH 3aBOJICKOM (PyTOONIBHBIN Kiy0 «Topreno» u moCTpoeHbl ciopTUBHAs 0aza
n craguoH. Ho B CCCP nawamace 60ppOa ¢ KOCMOIIOJIMTH3MOM. bBbBIT apecToBaH TIIaBHBIN
koHCcTpyKkTOp 3MCa b.®durrepman. Jluxaues He Brlaepkan u no3poHw Cranuny. 19 anpens 1950
roja JluxaueB ObLI CHAT C JAOJKHOCTH. MOXKHO CKa3aTh, YTO OH JIETKO OTJIENAJICS, TaK KaK MOIJIH
npuberHyTh K BbICIIEH Mepe HakazaHus. Yepe3 5 mecsueB nocie cMmepru Cranmuna B 1953 rogy
N.A.JIluxaueBa Ha3HAYAIOT MUHUCTPOM aBTOMOOMJIBHOTO TpaHcropTa u mocceitHbix gopor CCCP.
B 1956 rony on ciyman qoknaa H.C. Xpymiesa o pa3o6iadenuu KyapTa muuHoctd CtainHa, HO He
coBceM ObLI coriaceH. JIuxades 3Han u yBakan CtajivHa.

K ro6usnero oH noyvaer cBoi 5-biif opzeH JleHnHa, HO 00usel BCTPETUT B OOJIBHHULIE.

15 uronsa 1956 emy ucnonnunocs 60 set, a 24 uroHsS OH ymep. 26 UIOHS B JI€Hb NOXOPOH
H.C.Xpy1eB noAnuceiBaeT ykas o MpUCBOCHHMM MOCKOBCKOMY aBTOMOOMJIBHOMY 3aBOJYy MMEHHU
N. A Jluxauesa (3WJI).

WBan AunekceeBuu JluxadeB mOMOr co03/1aTh NPAKTUYECKH C HYJsS aBTOMOOMIIBHYIO
IIPOMBIIIJIEHHOCTh CTPaHbl, KOTOPYIO O4eHb JtoOm1. OH He cTai 3aKynaTh 3a I'paHuleil 3aBoj MO
IPOM3BOJICTBY aBTOMOOMJIEH, a TIOIIEeT CBOMM IyTEM M CMOT PEKOHCTPYUpPOBaTh TO, 4TO ObLI0. be3
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Hero He Obwio Ob1 Toro 3MJla, kakuM oH ObUT B coBeTckoe BpeMs. Ho mo moemy MHeHuIo, €ro
IJIaBHOW 3aciyrod siBIsSieTCSl BKJax B Hamy mnobemy B Bemukoit OtedectBeHHOW BoiiHe. Ero
IpaMOTHOE PYyKOBOJCTBO MO3BOJIMJIO CTPAHE HE MPOUIPATh TEXHUUECKYIO CTOPOHY BOMHbI. Eciu ©
Jluxades, MpHUIs HA 3aBOJI, TPOMEIIIIII C PEKOHCTPYKIMEH U MOAECpPHHU3AIMEH, TO HEUero ObiIo ObI
IBaKyMpOBaTh Ha Ypail, He Ha 4eM ObLI10 Obl IPOU3BOJUTH OOCIPUIIACH! M IPY30BHUKH.

Hy, a ceifuac 31JI mHaxonuTcst Ha TpaHU OAHKPOTCTBA, Y HETO OTPOMHBIC JOJTH, & €r0 MPOTYKITUIO
HUKTO He MoKynaer. Sl cuuraro, 4To eciau Obl ceifuac Ha 3aBoj mpuiuen Obl TaKOW IpaMOTHBIN
pykoBoauTenb, kak M. A.JIuxaues, TO OH Obl MOT U3MEHUTb CUTYAIHIO.

NBAHUMHA E.C.
MI'TY «MAMW»
Hayu. pykosogurens: 'PUKO T.H.

BYMAKHBIE JEHBI'M KAK 3HAKOBASA CUCTEMA

3HakoBasi cHCTEMa — JTO CHUCTEMa OJHOOOpPa3HO WHTEPNPETHUPYEMBIX M TPAKTYEMBbIX
coO0IIeHN (CUTHAJIOB), KOTOPHIMH MOXKHO OOMEHHBAThCS B TMporecce oOmeHus. M3ydaer
3HAKOBbIE CHCTEMbl CEMHOTHKA, MosiBUBLIasicsi B Hadaine 20 B. Cpenn OCHOBOIOJIOKHUKOB
CEMUOTHKM MOXHO Ha3BaThb Takux Bblgatommxcs ydeHblx kak Y.C.lupc, ®@. ne Coccroop un
Y.Moppuc. CemuoTuka pasjensercs Ha TP OCHOBHBIX OOJACTU: CHHTAaKTUKY (WJIM CHHTAKCHUC),
CEMaHTHMKy U mparMatuky. CHHTaKTHKa UW3y4aeT OTHOLIEHUS MEXAYy 3HaKaMH M HX
COCTaBJISIOLIMMU (peub UJET B NEPBYIO ouepeib 00 o3Havaromux). CeMaHTUKa U3y4aeT OTHOIICHHE
MEXJly O3HAuYalolluM M O3HadaeMbIM. lIparmaThka M3ydaeT OTHOIIEHUE MEXIY 3HAKOM M €ro
10JIb30BATEIISIMHU.

IIpu3HaBas, 4TO XapakTEpPHON 4YEPTON YEJOBEYECKOIO HHTEIIEKTA SIBJISAETCS IMOPOXKACHHUE
3HakoB, Yapib3 Yunesam Moppuc (1901-1978) roBopur o ToMm, 4TO CEMUOTHKA MPU3BaHA PEIIUTH
3ajavy yHUpUKanuu HayK. OH pa3inyaeT CeMUOTHKY KaK COBOKYITHOCTh 3HAKOB (M HAyKy O HUX) U
npolecc, B KOTOPOM HEYTO (YHKIIMOHMPYET Kak 3HaK, — Mpolecc cemuosuca. Moppuc BBOAUT
MOHSITHE METa3HAKOB, T.€. 3HAKOB, COOOLIAIONIMX O 3HaKaX, U Pa3bsCHAET TOT (DAKT, YTO 3HAKH,
YKa3bIBAIOIIUE HA OJIMH U TOT K€ OOBEKT, HE 00s13aTeIbHO UMEIOT T€ YK€ JeCUTHAThl (TIOHATHIHBIC
COBOKymIHOCTH). He Bce pecWrHartbl cBs3aHBI C peajbHBIMU OOBEeKTaMH (JeHoTaTtaMu). Moppucy
NPUHAICKUAT OOIICTIPUHATOE TENeph IO/Apa3AeieHue H3MEPEHUH CEeMHO3MCa Ha OTHOILICHHE
3HaKOB K HUX OOBEKTaM (CeMaHTHKa), Ha OTHOLIEHHWE 3HAKOB K UX IMOJIb30BaTEIsIM, WIH
MHTEpIpeTaTopam (IparMaTvka) U Ha OTHOLIEHUE 3HAKOB JPYT K APYTY (CMHTAKCHC).

Bymaxnble 1eHbru 001a/1al0T BCeMU NpU3HAaKaMH 3HaKOBOM cucteMbl. Hanbonbiunii uHTEpec
NpPEJCTaBIseT COOON CEMUOTUYECKHI aHalI3 JIEHE)KHBIX CUCTEM (DYHKIIMOHHUPOBABIIUX B MEPUO]
OCTPBIX COIMAJIBHBIX KPHU3UCOB: MHPOBBIX BOIHH, PEBOJIOLMOHHBIX MOTPSCEHUI, pacmaja
CBEpX/IEPIKaB.

CpaBHuBasi o0Opasnpl OyMa)KHBIX JEHEr OPEBOJIIOIMMOHHONW Poccuu, SMOXM BPEMEHHOTO
NPaBUTENIbCTBA, KKPACHBIE» U «OeIble)» JAEH3HAKU BPEMEH I'PakJaHCKOW BOMHBI, MOXHO HATJISIHO
MPOCIEINTh, KaK IKU3HEYTBEpPXJAIoIlas MOIb BCKOJBIXHYBIIMX MacChl HJEH TmoBepraia
3acThIBIIME (DOpMasbHbIE CUMBOJIBI OT’KUBIIETO cTposi. B mepuon Bennkol oredecTBeHHON BOMHBI
JIaxe O(pOpMIIEHHE COBETCKMX JCHEKHBIX KyMiop (HOpMHUPOBAJIO MAaTPUOTHUYECKUI MOPHIB N1aTh
OTIIOp Bpary, B TO BpeMsi Kak JeHbIru (ammctckoil ['epmaHuM M300MI0BAaIM MHCTHYECKUMHU
CUMBOJIaMH, 3HaKaMu U o00pa3aMM, HAMEKaBIIMMM Ha 0C000€ IMOJOXKEHHEe apUiCKOW pachl.
[Tocnennue cepur COBETCKUX KYIIOP, COXPaHSBIIME MPAKTUYECKH HEU3MEHHOE O(pOpMIICHHE B
T€YEHHE MHOTHUX JAECATUICTHH XOPOIIO WUTIOCTPUPYIOT L[APUBIIYIO B CTpaHE d3I0XYy 3acTos, a
IIOCTCOBETCKUE JEHBIM C HX MOJYEPKHYTOM AamoOJIMTHUYHOCTBIO M CIIOPHOW 3HAYUMOCTBIO
CIOKETHOro oO(QopmiieHus cpa3dy MOKa3bIBalOT IIOJIHOE OTCYTCTBHE HAIMOHAJIbHOW HJIEH,
00BbeIMHSIONIEH pa3pO3HEHHOE HACETICHNUE B €IMHBIN BETUKUN HAPO/I.
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KAHUJAHOBCKAS E.B.
MI'TY <cMAMWI»
Hayu. pykoBoautens: k.u.H, ct.ipen. CABOCHUH M.B.

MOPAJIbHBII BIBOP. HETATUBHBIE APXETHITHI MOPAJIW: HAPLIUCCHU3M,
AI'PECCUBHOCTD, IMIEMEPHUE

Mopasib  ecTb  JAyXOBHO-TIPAKTHYECKUH, OIICHOUYHO-UMIIEPATHUBHBIM CIOCOO  OCBOEHUS
JeMCTBUTENILHOCTH, ONPEAETAIOIINN OTHOLIEHNE YeloBeKa K ce0e, IPyruM JIosM, OOLIeCTBY U K
MHUpPY B LIEJIOM U PETYJUPYIOLIUI MOBEJCHUE JIOAEH Ha OCHOBE NPEACTABIECHUN O 100pe u 3ie,
CHPaBEJIUBOCTH, CMBICIIE JKU3HU. Mopailb SBIsSETCS TaKMM CIOCOOOM OCBOEHHUS MHpa, KOTOPBIH
CBf3aH C OCO3HAHUEM YEJIOBEKOM Camoro ceds, CBOero MecTa B MUpE U IpeiHa3HaueHus. Bonpocsl
MOPAJIH - 3TO BOIIPOCHI 1 MUPOBO33PEHUYECKHE, TI03TOMY HEPEAKO MOpPaJIb HAa3bIBAIOT IPAKTUYECKON
¢mnocodpueit. YemoBek € TMOMOIIBIO CBOETO JyXa TIBITACTCS MMOHATH MHpP, OXBaTHTh €ro B
LIEJIOCTHOCTH, MTO3HATh HE TOJBKO €AMHUYHOE, U3MEHUNBOE, BPEMEHHOE, HO U 00l1ee, TOCTOSHHOE
U BEYHOE. be3 3TOro NOHMMaHMs 4YEJIOBEK HE MOYKET HAaWTU CBOEr0 MECTa B MHUPE, ONpPEHCIIHTH
CMBICII CBOEro CyuecTBoBaHus. IIOAMMHHBIIA CMBICI MOXeET OBITh TOJIBKO B BEYHOM, a HE
MIPEXOIAIEM.

Mopaib BKIIIOUAET MOPAIbHOE CO3HAHUE, PEATIbHOE ITOBEJCHUE U HPABCTBEHHBIE OTHOLICHHUS.
B MopanbHOE coO3HaHME BXOJAT: HPABCTBEHHbIE ILIEHHOCTH (MpeAcTaBiieHuss o Jo0pe, 3ie,
CIpPaBeJIMBOCTH, JIOJIe, CyYacThe, Wjeaje), HPABCTBEHHbIE MpPUHLUIBI (Hanbosiee oOuMe
TpeOOBaHUs, ONPEAENAIOIINE BCIO JIMHUIO IIOBEACHUS), HPABCTBEHHbIE HOPMbI (00pa3Libl
IIOBEJICHUsI), HPAaBCTBEHHbIE YYBCTBAa. B MOpasbHOM CO3HAaHUM MOXKHO BBLACIUTH JBA YPOBHS:
nepBblii  O0YCIIOBIMBAET pPEAbHOE IOBEACHUE U HAa3bIBAETCSA HPABCTBEHHOCTBHIO; BTOPOH -
HALEJIMBAET Ha JIOJKHOE ITOBEJCHUE U Ha3bIBAETCSI MOPAJIBIO B Y3KOM 3HAYEHHUH CJIOBA.

B nenTpe Mopai CTOUT COOTHOIIEHHUE CYILEro U JOJKHOTO. MopanbHOE CO3HAHUE HE TOJIBKO
buKkcupyer peanbHble HpPaBbl, HO M HalLEIMBAaeT Ha MJeal: KaKUM JOJDKeH ObITh Yenosek,
O6mectBo u OTHOIIEHUs. CaM YeIOBEK U €ro 3eMHast )KU3Hb JalleKu OT COBEPIICHCTBA, OHAKO OH
BCErJa CTPEMMTCS K JIy4ylled JKW3HH, K HEKOTOPOMY WJACAIIBHOMY COCTOSHHIO. YenoBeky
CBOMCTBEHHO IIPEJCTABIIATH KU3Hb B BUJIC UEPAPXUU, HUJKHUM YPOBEHb KOTOPOU CBA3aH C 36MHOM
SMIUPUYECKON JKU3HBIO, @ BBICIIUN - C HEKOTOPBIM HAEaNbHBIM ObITHEM - borom, AbGcomroTom,
Beicmienn peanbHOCTBIO. MoOpanb OpHEHTHUPYET 4YelIOBEKa HEe Ha Ty JACUCTBUTEIBHOCTb, KOTOpPAs
€CTb, U HE Ha T€ OTHOLICHMSI, KOTOpPbIE CYIIECTBYIOT B OOIIECTBE, a HA Ty JEUCTBUTEIBHOCTh U TE
OTHOILIECHHS, KOTOPbIE JIOJKHBI OBITh.

MopasibHOE CO3HaHME MPU3BAHO OTpPaXaTb W BBIPAKATH HHTEPECHl HE KOHKPETHBIX
COLMAIBHBIX TPYIN, KJIaccoB, HAIMi, OOIIECTB € UX COUUAIBHBIMU, HJICOJIOIMYECKUMH,
MIOJINTUYECKUMH, HAllMOHAIbHBIMM, PACOBBIMM W JIPYTMMH pa3IM4YUsIMHA, a HHTEPEChl 4YEIOBEKa
BOOOIIIE, TO o0IIee, YTO MPHUCYIIE BCeM oM. Bee o OTHOCATCS K OJJHOMY U TOMY K€ pOJy,
ABIISIOTCS, TIPEXKIE BCEro, JIOAbMHU U UMEIOT o01Me ycrpemieHus. Bee XOTaT, yToObl UX LIEHWIH,
yBaXaiH, JIIOOWIN, YTOOBI MpOOJIEMBbl pELIATUCh HA OCHOBE CIIPaBEIJIMBOCTH, YECTHOCTH,
no0poxenareabHOCTH. MopanbHOE CO3HAHUE HaleMBAaeT 4YeJOBeKa Ha MPUOPUTET OOIIEro Haj
YACTHBIM, OOIIEYEeIOBEYECKOr0 Haj TrpynmnoBeiM. Ho 3TO Takoil NpUOPUTET, KOTOPBIM He
HaBS3bIBAETCS UEJIOBEKY U3BHE, a IPUHUMAETCS YEJIOBEKOM JI0OPOBOJILHO, CO3HATENBHO.

MopasibHOE CO3HaHUE HE TOJIBKO IPOBO3IJIAIIACT MJ€aj, HO M IPEAIUCHIBAET IOCTyIaTh B
COOTBETCTBUU C HjaeajIoM. MopaibHble TpeOOBaHMs BBIPAXKEHBI B MOBEIUTENbHON (hopme: «bynb
4eCTHBIMY, «YBaxail poautenein». B cBoell COBOKYITHOCTH OHM 00pa3yloT HEKOTOPBIN HJ1€aIbHBIN
MOPSAJIOK, UJIeaIbHYI0 MOJEIIb TOJKHOTO noBeeHus. CBOMCTBO Mopaiu TpeGoBaTh OMpeIeIeHHOIO
MOBEJICHUS HA3bIBAECTCS UMIIEPATUBHOCTHIO. MoOpajb - 3T0 0ocobasi BHEOHOJIOrHYeCcKasi KyJIbTyPHO-
HOpMaTuBHas (GopMa pEryJsiiuud MEX4eIOBEUeCKMX OTHOIICHUH. YenoBedecTBO BbIpabOTaAIO
MHOXECTBO CIIOCOOOB OCBOCHHUS JCUCTBUTEIBHOCTH: MPAKTUYECKHH, IICHHOCTHBIA, HAy4HBIM.
OpnHako TOJNBKO MOpasib YTBEP)KIAeT B OOIIECTBE MOJUIMHHO YEJIOBEUECKHE OTHOUICHHMS, JiejaeT
MUp A00pee U TyMaHHee.
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CBoOosa sBIsieTCS yCJIOBUEM CYILECTBOBAHMS MOPAJIH, MOCKOJIbKY B MOpPalIM HE JACHCTBYIOT
HUKaKHE Jpyrue MPUYUHBI, KpoME CBOOOJIHON NMPUYMHHOCTH. YeIoBEK caMm OIpenesseT, KaKk OH
Oyzaer mocTynaTb, M Ha €ro pelleHue He MOTYT HOBIMATh HUKAKWE BHEIIHUE MPUYUHBI - HU
00CTOSITENLCTBA, HU OOILIECTBEHHbIE MHEHUE, HU YTPO3a HaKa3aHUs WIN JaKe KU3HU.

IIpencraBnsier uHTEpec oOpaleHne B KOHTEKCTE OCMBICTICHHS HPABCTBEHHOCTH U KYJIbTYPbI K
HEraTHBHBIM apXeTHUIIaM YeJIOBEYECKOro MOBEACHUS: HapIICCU3MY, arPECCUBHOCTH, JINLIEMEPHIO.

Hapuuccusm -- ¢gopma BbIpaKeHHMs STOMCTMUYECKOIO Hayajla B YEJIOBEKE, CBSI3aHHAs C
caMOJTF000BaHMEM, C 3aBBIIIEHHON CAMOOLIEHKOW CBOMX (PM3MUECKUX, MHTEIUICKTYaJbHBIX JaHHBIX
U TBOpYeckHX Bo3MoxkHOcTed. Ilo apeBHerpeueckoir mudonorun Hapruccy ¢ nercrBa Obuia
YTOTOBaHA J0Jrast )KU3Hb, €CJIM OH HUKOI/Ia HE YBUJUT cBOEro juua. OJIHaX bl OH 3arJIHYJI B BOAY
U, YBUJIEB CBOE OTpa)KEHHE, BIIOOUIICS B ce0st U ymep oT 3Toi ao6Bu. Ha mecte ero rubenu Beipoc
usetok. Mms Hapuucca crano HapuIaTeabHbIM.

ArpeccuBHOCTb - MOBEACHUE M JeHCTBHE, HANPABIEHHOE HA HAHECEHUE (PU3UYECKOro WM
MOpajbHOro yiepda, Bpela WIM YHUYTOXKEHHA. Arpeccusi -- peakuusi Ha HEraTUBHbIC
00CTOATENIbCTBA, COOCTBEHHYIO HENpaBOTYy, HeyJauu. OTO -- yCTOoWuMBas dyepTa CyObekTa, B
KOTOPOM KPOETCsl apXETUIIHYECKOE CTpEeMJICHUE 3alUTUTh cedst. Dpeiia umen B BUIY, B HEPBYIO
ouepe/lb, WHCTUHKTBI arpecCMBHOCTM W 3roM3Ma, TOBOpsS O KyJbTypHBIX (QopMax HX
TpaHcpopMalyi U KAaHOHU3ALMU B OOIIECTBE.

Jluuemepue -- OTPUIATEIBHOE MOpPAJIBHOE KadyeCTBO, CYyTh KOTOPOIO COCTOMT B TOM, 4YTO
3aBeIOMO OE€3HPABCTBEHHOE JEUCTBHE, COBEPLIAEMOE B ATOMCTHUYECKUX LENAX, 110 HU3MEHHBIM
MOTHUBaM, TPAKTYETCs Kak MopasbHoe. JIulemepue nopoxaeT BepoJoMCTBO, KJIEBETY, XaMCTBO.

Mopais T1y00K0 mpoTuBOpeurBa. E€ mpoTrBOpeYnBOCTh 00YCIIOBIIEHA TE€M, YTO OHA B cede
COEJMHSET, Ka3aJoch Obl, B3aUMOUCKJIIOYAIOLIME CTOPOHBI: CyIlee U J0JDKHOe, obuiee Hu
€IMHUYHOE, a0CTPAaKTHOE M KOHKPETHOE, a0COJIOTHOE M OTHOCUTENIbHOE, BEUHOE M BPEMEHHOE,
CcyOBbEeKTHBHOE M 00BeKTHBHOE. OFHAKO uyepe3 3Ty MPOTUBOPEUYUBOCTH UYEJIOBEK TOJIBKO U MOXKET
MOCTUYb IIEJIOCTHOCTh, €IWHCTBO OBITHS, T/I€ HAa OJHOM IIOJIOCE BCE W3MEHYHMBO, BPEMEHHO,
MPEXO0AIIE, Ha IPYTOM - BEYHO, IOCTOSIHHO, a0COJII0THO. YelloBek B MUPO3JJaHUH - CPEIHEE 3BEHO,
a MOpaJjb Ta 00JIaCTb, TJIe 3TU MPOTUBOPEUHS BBIHYK/ICH ITPEO/I0JIEBATh YEIOBEK.

Hanunuune npotuBopeunii B MOpasu yCI0XKHSIET HDAaBCTBEHHYIO JKU3Hb, JieJIaeT 0osiee TPy IHbIM
HpPaBCTBEHHBIN BbIOOp. OHAKO B Ka)X10H MOPAIbHOM CUTyallMM YEJIOBEKY NMPUXOIUTCS JeiaTh
BbIOOpP, TOCKOJBKY Ba)KHEHIIEH XapaKTepUCTUKOW ero ObITusi sBisieTcsi cBoOoma. Uernosek, B
OTJIMYUE OT >KMBOTHBIX, HE 3aIpOrpaMMHUpPOBAH Ha omnpezencHHoe mnopeneHue. OH cBOOOJEH B
BBIOOpe 1ienelt u neHHoctedd. CBoOoaa - oaHA M3 OOIIEYEIOBEYECKUX IIEHHOCTEH, OTpaKarolast
HEOThEMJIEMOE IIPaBO YEJIOBEKa peanu3oBaTh CBOIO Boio. CBoOOJa - 3TO XapaKTepHCTUKA
JENCTBUS, COBEPIIEHHOTO CO 3HAHWEM M y4E€TOM OOBEKTUBHBIX OTpaHUYEHUH, 10 COOCTBEHHOMY
BOJICU3BSIBIICHUIO U B YCIOBHUAX BBIOOPA BO3MOKHOCTEH.

CEKLUS «ITPABOBEJIEHUE»

MAKAPYEHKO O.C.
MI'TY «MAMW»
Hayu. pykoBoautens: k.10.H., goueHT MEJIAHKOBA E.B.

IMPABOBAS ITPUPOJIA HEJEVCTBUTEJBHBIX CJIEJOK

B cucreme ropummyeckux ¢HakToB, JEKANIMX B OCHOBE BO3HHUKHOBEHHS, WU3MEHEHUS H
MpEKpaIIeHus TpakIaHCKUX MTPAaBOOTHOIIECHUH, HaM0O0JIee 3HAUUTEITLHOE MECTO 3aHUMAIOT CIICJIKH,
MOCKOJIbKY MMEHHO OHM Yalle BCErO MOPOXK/IAI0T OTHOILIEHUS YaCTHOIPABOBOI'O XapaKTepa MEXKIy
CyOBEKTaMHU.

WNHCTUTYT CHENKU CONEPKUT MOJOKEHHUS O IEUCTBUTENIbHBIX M HEIEUCTBUTENIbHBIX CHEIIKAX.
IIpaBoBas mpupoja HEIECUCTBUTEIbHBIX CIEIOK BBI3BIBACT HAYYHBIM M MPAKTHYECKUM HUHTEpEC B
cuiy Toro, 4ro corsacHo 1.1 cr. 167 'K P® oHM He BieKyT IOpUAMYECKHUX IOCIEICTBUH, 3a
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UCKITIOYCHUEM TeX, KOTOPBIE CBS3aHBI C HMX HEICHCTBUTEIBHOCTHIO. [lOCKOJIBKY CYOBEKTHI
HEJCHCTBUTEIBHBIX CAETIOK HE JOCTUTAIOT JKEIaeMbIX UMH Pe3yJbTaTOB BCIEACTBHE MPUMEHEHHS K
BO3HHUKIIEMY MEXIYy HHUMH MPABOOTHOIIEHUIO TOCYAApPCTBEHHOTO MPHHYKICHUS, KOTOPOE
IOPUAMYECKA aHHYJIUPYeT JTO NPABOOTHOIICHHWE, JCHCTBHs, TMOAMANAIONIME TIOJ] COCTaB
HEJICHCTBUTEILHOM CICIIKH, SBIISIIOTCS HEPAaBOMEPHBIMHU.

CyneOHasi mpakTHKa MOKa3bIBaeT, 4YTO B Harie BpeMs Oomnee 40 % Bcex paccMaTpuBaeMbIX B
roJl TPAKIAHCKUX MPOIECCOB OJHUM CYJIbeH B Cy/i€ MEPBOM MHCTAHIINH, BO30YKIA€TCs 110 JeIaM O
MPU3HAHUK CIIEIOK HEJICHCTBUTENBHBIMHM, YTO JOKA3bIBA€T AKTYyallbHOCTh JIAaHHOTO HMHCTUTYTA
npasa.

Crenku SBJISIFOTCS OJHMM M3 BaXHEHIIMX M HanOoJiee pacIpOCTPaHEHHBIX HOPUIUYSCKUX
($aKkTOB W OCHOBAaHWU BO3HHKHOBCHHWS, W3MCHCHHS WM MPEKPAIICHUS TPAXKITAHCKHX IIPaB u
o0s3aHHOCTEH: VIMEHHO MOATOMY MOHSTHE CHACIKH OTHOCHUTCS K YUCIy OCHOBHBIX MHCTHTYTOB U
MOHSITHIA TPaXKIAHCKOTO MpaBa. YKa3aHHOE 3HAYCHUE CJICJIOK U CETOJIHS TPEOyeT BCECTOPOHHETO U
MOJHOTO  W3YYeHHMs WX TPaBOBOM  MPHUPOABI, OTIMYHUTENbHBIX MPU3HAKOB,  YCJIOBUU
JIEHCTBUTEIIFHOCTH M OCHOBAHUM X HEACHCTBUTCILHOCTH.

OcHoBHasl 11e7b UCCNIEAOBAHUS COCTOUT B KOMIIEKCHOM aHANU3€ U U3yUYeHUU MpodiIemM
WHCTUTYyTa HEJACUCTBUTEIHLHOCTH CIIEJIOK M UCCIICIOBAHUM MTPABOIIPUMEHUTEILHON MPAKTUKU B
IAHHOU 00JIaCTH.

B nayke rpaxaaHcKoro npaBa NpUHSTO MOAPA3ACIIATh I€UCTBUTEIbHBIC U HEIEUCTBUTEIIbHBIC
CIHCNKM HAa OCHOBAHMM HMX COOTBETCTBHUS YCIOBUSM JACMCTBUTEIBHOCTH CIIEIOK, K KOTOPBIM
OTEYECTBEHHAs! IUBWJIMCTUKA TPATUIITMOHHO OTHOCHT:

® 3aKOHHOCTb COJICPYKAHUS CIEIKH;

® CIIOCOOHOCTh CYOBEKTa K YUACTHIO B CIIEIKE;

® COOTBETCTBHE BOJICU3bSIBIICHHUS YUaCTHUKA CICIKH €T0 TIOIJTMHHOM BOJIE;

e coOmoieHre (hOPMBI CICIKH.

Hapymenne xots Obl OMHOTO W3 JAHHBIX YCIOBUHN JEHCTBUTEIBHOCTH CIEIOK CUUTACTCS
OCHOBAHHWEM JJI MPU3HAHMS COOTBETCTBYIOIIUX JICUCTBUI HEICUCTBUTEIHHBIMH CIEIKAMH, €CITH
MHOE HE MpeycMOTpeHo 3akoHoM (1.1 ¢1.162 'K PO).

Heine neiictBytomuii 'K P® mpsmo Ha3zpiBaeT HUYTOXXHBIE W OCIIOPUMBIC CHEIKH (CT.
166), a B cT. 165, 168, 169, 170, 171, 172 npu3HaeT 3TU CAEIKUA HEJACHUCTBUTEIbHBIMU

OTta Kateropus OoO0BEAUHSIET OOJBIIYIO TPYIIY pPa3sHOOOpa3HbIX YCJIOBUN (OCHOBAHMU)
HEJICHCTBUTEILHOCTH, KOTOPBIM MPHUCYIIM OOIIME YePThl, MOCIYXKUBIIUE OCHOBAHUEM
BBIJICJICHUS X B CAMOCTOSITEIIBHYIO TPYIIITY.

[ToHsITHE «HUYTOKHOCTBY» O3HAYaeT, YTO B CHIIy BEJICHHS 3aKOHA ClIeJKa HE BBI3BIBACT TE
MPaBOBBIE TMOCJIEACTBHS, KOTOPhIE CTOPOHBI UMENIM B BHJY NPHU €€ COBepineHuH. s mpusHaHUS
ITUX CHCNIOK HEJCWCTBUTEIHHBIMU B CYJ MOXET OOpaTUTHCS JI000E 3aMHTEPECOBAHHOE JIHIIO.
VYcTaHOBUB yCIIOBHSI HUUTOKHOCTH, ONIPECICHHON 3aKOHOM, CYJl 00s13aH MPU3HATH TaKYIO CIEIKY
HEICHCTBUTEIBHON JTaxke 6€3 MPOChObI 00 3TOM €€ yUaCTHUKOB.

IOpunnueckue coctaBbl HHUTOKHBIX CIIETIOK, peaycmoTpennbie 'K PO, BkitouaroT B cedst:

- CIICJIKH, COBEPILIEHHBIE C IIEJIbI0, TPOTUBHOM OCHOBAM MPABOMOPSAKA K HPABCTBEHHOCTH;

- CIIETIKH, COBEPIICHHBIC TPAKIAHUHOM, ITPU3HAHHBIM HEJCECIIOCOOHBIM;

- CIIENIKH, COBEPLICHHbBIE JTULIAMU, HE AOCTUTIINMU 14 5eT;

- CIIeJIKHM, COBEPIICHHBIE C HapylIeHHeM (OpMBbI, €Clu 3aKOHOM NPEIyCMOTPEHBI TaKWe
TIOCJICJICTBUS;

- CIIETIKH, COBEPIICHHBIC ¢ HAPYIICHUEM TpeOOBaHUs 00 UX TOCYAAPCTBEHHON PETHCTPAIINH;

- MHUMBIE ¥ IPUTBOPHBIC CACIKH U JP.

Kpurepuem ocnopuMoCTH CACIKH MOTYT CIIYXKHUTh TTOJIOKEHUS 3aKOHA O BO3MOYKHOCTH
MpU3HAHMS €€ HeJCHCTBUTEIHHOM OMpeeIeHHbIME TUIlamMu. Eciiu mpexycMaTpruBaeTcs JIUIIb
HEJICHCTBUTEILHOCTh CACIIKH, TO TaKasl CIIETKA SBISICTCS HUYTOXHOM (CM., Harfp., cT. 339, 560, 651,
658, 835, 836, 940, 1029 'K PD)

JlelicTByto1Ie€ 3aKOHO/IATEIHCTBO YCTAHOBWJIO HCYEPIBIBAIONINI TIEPEUCHb YCJIOBHUH, MpH
HaJUYMM KOTOPBIX CHCIKH TPHU3HAIOTCS HHUYTOXHBIMH. [ 'pakgaHCKOE 3aKOHOJATEIbCTBO
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npeaycmMaTtpuBacT TpU OCHOBHBIX BHJAa HWMYHICCTBCHHBIX HOCJ'IG,Z[CTBI/II‘/'I IMPpHU3HAHUA CICJIOK
HEIACHCTBUTCILHBIMH:

1. JIByCTOpOHHSIs PECTUTYLIHS (BO3BpAIICHHE CTOpPOHAM BCET0 MCIOJHEHHOTO
WM TI0 CJICJIKE);
2. OIHOCTOPOHHSIS PECTUTYLIHS (BO3BpAIIlCHHE TOJBKO OJHOI CTOPOHE

UCIIOJIHEHHOI0 €I 10  JAOTOoBOpy, TaK Kak Jpyras CTOpOHa HE  HMeEeT
TAKOT0 MPaBa U BCE €0 UCIIOJIHEHHOE U3bIMAETCS B JOXO IOCY1apCTBa);

3. B3bickaHue B J0XO07 rocyapcTBa BCEro HOJYYEHHOTO CTOpPOHAMH
(HeomyIlleHue  pecTUTYLMH, Tak Kak HH OJHa M3 CTOPOH HE MMeeT IpaBa
TpeOOBaTh BO3BPATa UCIOJHEHHOTO).

[Ipobnema HeeHCTBUTENBHBIX CHACNIOK BCEraa Oblja aKTyallbHOW, M OCTAaHETCS] TAKOBOM emié
noaroe BpeMs. B koHie XX Beka 4eroBEUecTBO CENAI0 3HAUYUTEIbHBIN LIAr BIEpEn B 00JacTH
pa3sBUTHS TEXHUYECKMX M 3JIEKTPOHHBIX CPE/ICTB, YTO HE MOXET HE OTPa3UThCA M Ha PAa3BUTUU
npaBa. CHelaKd TIOCTENEHHO HA4YMHAIOT IE€PEXOAMTh B HOBYIO CpEAy: €CJIM paHblle OHHU
3aKJII0YAJINCh MCKIIIOYUTEIBHO B YCTHOM WJIM IHCBMEHHOM ¢opme, TO Tenepb NOSBUINCH
SJICKTPOHHBIC CACJIKH, 3aKJIHOYACMbBIC IPHU ITOMOIIW KOMIIBIOTCPHBIX CPCACTB. OTO HE MOMKET HE
HOBJIUATH HA Pa3BUTHE 3aKOHOJATEIbCTBA O CHCJIKAX, TAK KAK HOBbIE IPABOOTHOLICHUS HYKIAIOTCS
B HeTaHBHOﬁ periraMCHTaluu.

BAT'TACAPSIH C.B.
CounHCKu rocy1apcTBEHHBIN YHUBEPCUTET
Hayu. pykoBonutens: BATTACAPSAH C./.

INPOBJIEMA NPOPUJIAKTHKHA BE3HA/I3OPHOCTH U IPABOHAPYIIEHUM
HECOBEPIHIEHHOJIETHUX B POCCUUCKOU ®EJEPAIIUU (HA MATEPUAJIAX
BOJIBIIOT'O COYN)

B ropoae Coun, kak u Bo Bcel coBpemeHHOl Poccuiickoit denepanun, octaeTcs akTyaabHOU
npoOjeMa JIEBUAHTHOTO TOBEICHHMsS HecoBepiieHHoseTHUX. OHa mpeacTaBisieT  co0oit
KOMIIJIEKCHOE SIBJICHHE, XapaKTEpU3yIOIlee COCTOSHUE OOIlecTBa Ha COBPEMEHHOM »JTane Hu
OJIHOBPEMEHHO BIIMSIONEE Ha €ro pa3BuTue. be3Han30pHOCTH, OECHpPU3OPHOCTH, MPECTYIMHOCTb,
HapKOMaHHUs JIeTell U MOJPOCTKOB ONAcHBI KaK JUIsl HUX CaMUX, TaK U JUIs oKpyxatomux. Hanuune
OO0JIBILIOTO KOJMYECTBA J1€33JalTUPOBAHHBIX JETel - JeTel, JUIICHHbIX CEeMbH, HaJIJIeKallero
yX0/la, BOCIIUTAHUS, JIETEH C OTKJIOHEHUSMHU B Pa3BUTUH, JIeTeH, BEAYIIMX acOIMaJbHBIN 00pa3
KU3HU, COBEPIIAIOIIMX [PABOHAPYIIEHUS U MPECTYIUICHUS, - NPEACTaBIsIeT yrpo3y Jid
COLIMAJIBHOTO KITMMaTa OyayIiel OJMMITMHACKON CTOHIIBL.

[lepBoii  0COOCHHOCTHIO B  MPOSIBICHUH TPOOJIEM  JIETCKOW  OE3HaI30pHOCTH U
NPaBOHAPYILICHUH HECOBEPIICHHONETHUX B rTopone Coum sBIseTCs CKIAIbIBAIOIIMNCA 00pa3
KpPYTJIOTOJIMYHOIO TOpOJia - BEUHOTO BeCeibsl M OT/AbIXa, JOCTYIMHBIX MaTepUaJbHBIX CPEICTB U
QJIKOTOJIBHBIX HAMUTKOB. OTH (AKTOPhl HAKIAABIBAIOT OTIEYaTOK Ha (POPMHUPYIOLIYIOCS
MEHTAJIBHOCTh MOJPOCTKA, KEJIAIOWIEro ObITh BEYHO OTIBIXAIOUIUM C JOCTYIHBIMHU CPEJICTBAMU U
BECEJIbIM 00pa3oM >KM3HU. Takue SIBICHUS KU3HH HE BBIPAOATHIBAIOT MOTPEOHOCTH B MOJIYUYCHHUU
o0pa3oBaHus, TPYAOYCTPOMCTBE M 3HAYMMOCTHU 3apaOOTHOM IJIaThl 32 BBHINOJHEHHbIE TPYJIOBBIE
00s13aTeNIbCTBA, HA00OPOT MPHUBOJAT TPYHIbl JeTeid U TOJAPOCTKOB K  OpOIsKHUYECTBY,
MONPOLIANHUYECTBY, KPAKAM.

BTopoii 0cOOEHHOCTBIO SIBIISICTCSI MHOTOJICTHSISI Tpo0ieMa BHYTPEHHEH U BHEIIHEH MUTpalluu
HaceneHusi (AOxasus, ['py3uss m apyrue pernonsl brmxaero 3apyOexbs). BcenemctBue uero
3aTpyJlHEHa, a WHOTJAa M HEBO3MOXHA JIeraju3allis HaceleHUs (IIOJyuYeHUE IaclopToB,
CBHUJICTEIILCTB POXJCHUS JICTCH, NOSBUBIIUXCA Ha Tepputopun Poccuiickoit deneparun),
OIpe/IeNIEHNE X IIPAaBOBOI0 CTAaTyca.

PaccmarpuBas npoGiemy 0e3HaI30pHOCTH U MIPaBOHAPYILIEHUI JeTeil U MOJPOCTKOB, MOXKHO
BBIJIEJIUTD LIETYI0 TPYIITY IPUYMH:
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- COLIMAJIbHO-d)KOHOMUYECKHE (PAKTOPhl (HU3KUH MaTepHallbHBIM YpPOBEHb KU3HU CEMbH,
HEPEryJISpHBIE TOXO/IbI, TUIOXUE KUIUIIHBIE YCIOBHS, JINOO UX TOJTHOE OTCYTCTBHE);

- MEAMKO-COIMaNbHbIe (AKTOPbl (IKOHOMUYECKH HEOJIaronpusTHbIE YCIOBUSA, JHOO
XpOHMYECKHE  3a00JieBaHWS ~ POJOUTENCH,  MPEHEOpe)KEHHWE  CAHUTAPHO-TMTHEHUYECKHIMHU
TpeOOBAHUSMH);

- COIMAIBHO — Jemorpadudeckne (GakTopsl (HEMOJHAS CEMbsi, MHOTOJCTHAS, CEMBH C
HECOBEPUICHHOJIETHUMHU POJTUTENISIMU, CEMbH C TOBTOPHBIM OPaKOM U CBOJHBIMH JIETHMHU);

- COLHMAJIHO-TICHXOJIOTHUECKHE (HaKTOpel (CeMbH C JECTPYKTHBHBIMH SMOIMAJIHHO-
KOH(JIMKTHBIMUA OTHOLICHUSIMU CYIIPYTOB, POJUTENECH, ETEH, MeJarornyeckoil HeCOCTOSITENFHOCTH
poauTenei W UX HU3KUM 00IIe00pa3oBaTeNbHBIM YPOBHEM, Je(OPMHPOBAHHBIMU IIEHHOCTHBIMU
OpHUEHTAIUSIMH);

- KpUMHUHAJIbHBIE (DAKTOPBHI (AJIKOTOMU3M, HApPKOMaHHS, aMOPAIBHBIA M Tapa3suTHYECKHUM
o0pa3 KU3HU, HAIMYUE CYJMMBIX YWICHOB CEMbH, PA3ACISIONMX HOPMBI U TPAIULUU MPECTYTHOU
CyOKyJIbTYpBI);

- (pakTOp HPABCTBEHHOTO COCTOSIHUS HAIIETO OOIIECTBA U TYXOBHOTO MHpa MOJIPOCTKA;

- CHIDKEHHE YHCIIa KPYXKKOB 110 HHTEPECaM B HIKOJIAX;

Hannuue Toro wmm wHOro (axkrTopa COIMAIBHOTO pUCKa B OOJBIIMHCTBE O3HAYAIOT
BO3HHUKHOBEHHE COIMAJBHBIX OTKIOHEHHWH B IOBEACHUM [ETEH, POKIAIOT OECTpHU30pHOCTh H
MPECTYNHOCTh CPEIU HECOBEPIIEHHOJIETHUX U TPeOyIoT K cebe MOBBIIICHHOIO BHUMAaHUSI BCEX
cyOBekToB npoduimakTuku. Xapakrep MPEeCTymHOCTH OOYCIIOBICH COIHMAILHOW HECTAOMITBHOCTHIO
CUTYallUU BO MHOTHX CEMbsIX.

Heo6xonumo paccmaTpuBaTh MPO(UIAKTHYECKYIO ACATEIBHOCTh KaK OPraHU3aIlUI0 HOBOTO
COLIMOKYJIbTYPHOTO TPOCTPAHCTBA, KOTOPOE MPEIANojiaraeT BOBICYEHHE B MNPOPUIAKTHKY Kak
COLMANIBHBINA TIPOIIECC BCEX 3/I0POBBIX WHTEIUICKTYyaJbHBIX, KYJIBTYPHBIX, MHPOBO33PEHUECKHUX,
npodeccuoHanbHBIX pecypcoB. IlpodunakTuueckas neaTeIbHOCTh AOHKHA OMHUPATHCS HA HJAEU
COLIMAIIBHOTO TapTHEpCTBa, Oa3MpoBaThC HA MPHUHLOUIAX M METOJAaX B3aWMOJICHCTBHSA
CHEIHAINCTOB Pa3IMUHBIX BEJAOMCTB, OOIIECTBEHHBIX OpraHm3anuii. Hamo OTMETHTh 9TO, TONBKO
AIMUHUCTPATUBHBIMU YCHUIIUSIMU OPTaHOB YTMPABJICHHS HAa MECTaX MPHOCTAHOBHUTH POCT AETCKOU
0€3Ha/I30pHOCTH, MOJAPOCTKOBOM MPECTYNMHOCTH M HApPKOTHU3AIMIO MOJIOACKHON Ccpenbl He
BO3MO’KHO.

Pemenne w™HOrMX 3amad 1o mpodWIaKTUKEe OE3HAJ30PHOCTH M MPaBOHAPYIICHUH
HECOBEPILICHHOJIIETHUX HAaXOAUTCA B cdepe KOMIETCHLMH OpPraHOB U YUPEKICHHH CHCTEMBI
00pa3oBaHus, TaK KaK 4epe3 BOCIHUTATEIEHOE BO3ICHCTBHE 3TOW CHCTEMBI MPOXOJUT MPAKTUICCKH
BCE MoJoJioe nokoseHue. [1o3roMy HE00X0AUMO BBIACIUTH OCOOYIO POJIb IIKOJIBI: B COJEHCTBUU
HECOBEPIICHHOJICTHIM B peallM3allii M 3alllUTe WX KOHCTUTYLIMOHHOTO TIpaBa Ha IMOJyYCHHE
o0miero o0pa3oBaHMs, OpPraHM3ALMU KOHTPOJII 32 MPEIOCTABICHUEM HECOBEPIICHHOICTHUM
rapaHTHUPOBAHHBIX TIPaB B 00JIACTM O0pa30BaHUs;, NPUHATHE MEP K OOCCICUCHHMIO 3allUThI
HECOBEPILICHHOJIETHUX OT HEOOOCHOBAHHBIX HApyIIEHUWH MX NpaB Ha MOJy4YeHHe OOIIero
o0pa3oBaHUs; OpraHu3alys padOThl IO BBIABICHUIO M TPECCUCHHUIO CIy4acB HApYIICHHUS
MOJIBEIOMCTBEHHBIMU ~ O0pa30BaTeIbHBIMUA  YUPESKICHUSIMH  YCIOBUW  TpuUeMa, TIepeBoja,
aTTEeCTAllMd W OTYHUCICHHUS OOYyYaroIUXCs, MHBIX MPaB M 3aKOHHBIX MHTEPECOB NPHU TMOIYUYCHHH
JIETbMH OOIIero OOpa3oBaHMs, BBISIBJICHWE W aHaIW3 MPUYMH U YCIOBUH, CHOCOOCTBYIOIIUX
0€3Ha30pHOCTH, MPABOHAPYIICHUSIM M aHTHOOIIECTBEHHBIM JEHCTBUSM HECOBEPIICHHOJICTHHX;
KOOPJIMHAIIHSI IEATEIHHOCTH OPTAaHOB U YUPEXKICHUH, OCYIIECTBISIONINX yUeT ASTeH, MOATIeKaIuX
o0yuyeHuto 10 001Ee00pa3oBaTeIbHBIM TPOrpaMMaM; pPacCMOTPEHHE B TIpPeAeiiax CBOEH
KOMIIETCHIIMM MaTEpHUajOoB O HAPYUICHHH MPaB HECOBEPIICHHOJCTHHX HA MOJNyYeHHE OOIIero
o0pa3oBaHus, TPHUHATHE pEIIeHHH 00 WX YCTPAaHCHWH W KOHTPOJb 3a WX BBITOJIHCHHEM;
B3aMMOJICHICTBHE C OpPraHaMU W YYPEKACHUSIMU CHUCTEMBbI MPOPHIAKTHKH OE3HAJA30PHOCTU U
NpaBOHAPYIICHUH HECOBEPIICHHOJICTHHX.

OcHoBHBIE TPOOJEMBI M HEAOCTATKU B (YHKIMOHMPOBAHHH TOPOJCKOM CHUCTEMBI
NpOoQUIAKTUKK O€3HAJ30PHOCTH M TPAaBOHAPYIICHUH HECOBEPIICHHOJETHUX CBSI3aHBI CO BCEM
COCTOSIHHEM COLIMAIbHO-9KOHOMHUYECKOM M MPAaBOOXPAHUTEIBHOM cdep Kak ropoja, Tak U pernoHa
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U BCEH CTpaHbl B I1€JOM. BBISBICHHE CONMAIBHBIX TPUYUH BO3HUKHOBEHHUS JIETCKOU

0€3Ha30PHOCTH XapakTepHbIe sl Topojga — kypopra Couu, ompeneseHHue OICHOK MpodiieM

0€3Ha30PHOCTH U TMYTEH MX pelieHHsl CyObeKTaMH CHUCTEMbI MPOPHIAKTUKU OE3HAI30PHOCTH U

HpaBOHapymeHI/If/'I HCCOBCPHICHHOJICTHUX W JAPYTHMMU TIpyIIlaMu HHTCPECOB, KaK MblI BUIWM,

0COOCHHO aKTyaJbHBI B IEPHO/I MTOJITOTOBKH U TpoBeieHHs] OIMMITMHACKUX U MTAPATUMITHICKUX HUTP.
PesynbraTsl paboThl OAPA3SIICHUH 10 JIeJlaM HECOBEPIICHHOJICTHUX

2002 | 2003 2004 2005 | 2006 9 mec. | 8 mec.
2007 2009
Kon-Bo 1727 | 1277 2102 3497 | 3890 3081 3541
HECOBEPIICHHOJICTHHUX,
noctaByieHHBIX B OB/
U3 HUX 3a 1324 | 313 295 327 512 433 508
Oecnpru30pHOCTh

IIYIHIKAPEBA E.O.
MI'TY <MAMIN»
Hayu. pykoBoautens: 1.11.H., npod. YUNHYJIUMH H.A.

W3BUPATEJIbHASI CHCTEMA U U3BUPATEJIBHBIN ITPOILIECC B POCCUN

Koncturynus Poccuiickoit ®denepanuy yCTaHAaBIMBAET, YTO BBICIIMM HENOCPEICTBEHHBIM
BBIPQXEHUSM BJIACTH Hapoja SIBISIOTCS pedepeHayM U cBoOOJHbIE BBIOOpHI, rpakaaHe Poccun
UMEIOT MpaBo H30MpaTh M OBITh W30pPaHHBIMU B OPraHbl I'OCYJAapCTBEHHOM BJIACTH U OpraHbl
MECTHOT'O CaMOYIIpaBJICHHUS, a TAK)KE y4acTBOBaTh B pedepeHayme.

JIroboe N1eMOKpaTHYECKOe TOCYJapCTBO HEMBICIMMO Oe3 mpoBeaeHus: BbIOOpoB. OCHOBOI
MIPEJICTAaBUTEIILHOM IEMOKPATHH U SIBJISIETCS IPOBEICHNE IEPUOAMYECKUX U CBOOOHBIX BHIOOPOB.

B coBpeMeHHON IOpUAMYECKON JIMTEpaType HET €AUHOM TOYKM 3pEHHUs Ha IIOHATUE
«u3buparenpHas cuctema». OHM 1101 HEH MOHUMAIOT COBOKYIHOCTh (DaKTUYECKUX OOIIECTBEHHBIX
OTHOILICHHUH, BOSHUKAIOLINX B MPOIECCE OPraHU3alUU U MPOBEJCHUS BHIOOPOB, B3aMMOOTHOIICHHUS
MeX1y U30MpaTeasiMi U JIeNyTaTaMu, JApyrue NoJ u30upareabHOW CUCTEMOW MOHUMAIOT MOPSI0K
OTIpeIeJIeHNUs Pe3yJIbTaTOB BHIOOPOB.

Bunel  u30upaTenbHBIX  CHCTEM  ONPEAENAIOTCS  NpuHOUNamMu  (GOPMHUPOBAHUA
[IPEACTABUTENBHOIO OPraHa BJIACTH U COOTBETCTBYIOLIUM IOPSAAKOM PacIpeieseHus MaHaTOB 110
UTOTaM TOJIOCOBAHMS, TaKXke IMPEAyCMOTPEHHBIMU B 3aKOHOJATENbCTBE O BbIOOpax. Tak kak B
pa3NMYHBIX CTpaHax MPUHLUUIB (HOPMHUPOBAHUS BBIOOPHBIX OPraHOB BIACTH M MOPSAIOK
pacrnpesielieHuss MaHJaTOB pPAa3jIMYHbl, TO pEalbHO CYIIECTBYET CTOJBKO MoaupUKaImii
M30MpaTEeNbHBIX CUCTEM, CKOJBKO M TOCYJapCTB, HUCHOJB3YIOMUX BHIOOPHI i (OPMHUPOBAHUS
OpraHoOB rOCyJapCTBEHHOM BiaacTH. OHAKO MHOTOBEKOBOM UCTOPUEH Pa3BUTHS ITPEACTABUTEIBHOM
JIEMOKpaTUM BbIpabOTaHO JBa 0a30BBIX THNA H30UPATENBHBIX CHCTEM - Ma)XOPUTApHOW U
MPOMOPLUMOHANILHOM, 3JIEMEHThl KOTOPBIX, TaK WM HHaye, NPOSBISIOTCS B MHOI00Opa3HbIX
MOJIENIAX U30UPATENBHBIX CUCTEM B PA3IMYHBIX CTPaHAaX.

N30uparenpHplil  mpoliecc SBISETCS OJHUM U3 OCHOBHBIX 3JIEMEHTOB U30UpaTeabHOU
CHUCTEMBI, KOTOPBIH (OPMHUPYIOTCA B COOTBETCTBMM C MPHUHLUUIAMU IPEJICTABUTEIbCTBA —
TEPPUTOPUATBHBIM, HALIMOHAJIbHBIM, [IPOU3BOJICTBEHHBIM U T..

N36upatensHblii nporecc B Poccuiickoit @enepanuu BKIOYaeT B ceOs YCTaHOBJICHHYIO
3aKOHOM COBOKYMHOCTb CTaJHi, COCTOSIIMX W3 KOHKPETHBIX H30MpPATEIbHBIX MPOLEIYp H
M30MpaTeIbHBIX ICHCTBUN.

Cragun m30upareabHOro Impoiecca — 3TO 3Talbl OPTaHM3alMKU U MPOBEACHUS BHIOOPOB, B
paMKax KOTOPBIX COBEPILAIOTCS MPEAyCMOTPEHHBIC 3aKOHAMU M30HMpaTeNbHbIE JICHCTBHS, a TaKXKe
n30uparenabHble MPOLEIYpPbl, OOECHEUMBAIOIINE peanu3aluio K30UpaTeIbHBIX MpaB TpaxaaH
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Poccuiickoit ®enepauMu M MHBIX YYaCTHHUKOB BBIOOPOB, LEJIOCTHOCTb, 3aBEPLIEHHOCTh U
JETUTUMHOCTh HM30MpaTeIbHOTO Iporecca Npu  (HOpMUPOBAHMM TPEACTABUTENILHOTO OpraHa,
N30paHuK BBIOOPHOTO JOHKHOCTHOTO JHLA. TOJNBKO COBOKYNHOCTh OPUINYECKH HEOOXOIUMBIX U
JIOCTaTOYHBIX MpoueNyp M JAEWCTBUH MOXKET O00ecnedYuTbh KOHCTUTYLIMOHHO-IIPaBOBYIO
JIETUTUMHOCTb BBIOOPOB.

CoBepIIeHCTBOBaHNE W30MpATENFHOW CHUCTEMBI M HM30MPaTEIbHOTO MpOIecca HAPSMYIO
3aBUCUT OT HOPMAaTHBHO-NIPABOBOM 0a3bl rocygapcTBa. MOXKHO BBIJCIUTH CIEAYIOLIME OCHOBHBIE
HAIpPaBJIEHUS] COBEPIIEHCTBOBAHUS N30MPATEIHLHOTO 3aKOHOATENbCTBA!

* COBepIICHCTBOBAHUE CHUCTEMbl H30MpPATENbHBIX KOMHUCCHHM C IEJIbI0 IOBBIIICHUA HUX
HE3aBUCUMOCTH U 3(h(PeKTUBHOCTH MX pabOTHI;

» CoBepLICHCTBOBAaHUE CUCTEMBI PErMCTpalii U30UparTesei;

* COBepIICHCTBOBAaHUE OPraHM3allud TOJOCOBaHUS M IIOJICYETA TOJOCOB, IOBBIIIEHUE
OTKPBITOCTHU U INIACHOCTH 3THX MPOLIECCOB;

* COBepIIEHCTBOBAHUE MPOIEYp, CBA3AHHBIX C pealu3alUeil MacCUBHOTO M30MPATEILHOTO
1paBa;

* CoOBepUICHCTBOBAaHWE CHCTEMBbI (UHAHCUPOBAHHS BBHIOOPOB M CHCTEMBI (DMHAHCOBOTO
KOHTPOJIS;

* VYTOYHEHHE TOHITHUH, CBS3aHHBIX C WH(POPMAIMOHHBIM O0OecreueHueM BBIOOPOB W
pedepeHIyMOoB;

* YTOuHEHHE MNpoLELyp PacCMOTPEHUs] HAPYIIEHUH H30MpATEIbHOTO 3aKOHOJATENIbCTBA U
NPUBJIEUEHHSI K OTBETCTBEHHOCTH 33 9TH HapyIlEHUs.

CEKIMUS «PYCCKHH SI3bIK»

KOKHHA K.A.
MI'TY «MAMW»
Hayu. pyxoBoaurens: KOBUHA.T.II.

MHOT OCTPAJIAJIbHASI BYKBA E

Byksa E — camas mononas B pycckom andasute. E€ npumymana B 1783 roxy Ekarepuna
Jamkosa. U yxe B 1795 r. E nosBusack B neuatu B ctuxax Jmutpuena u Kapamsuna.

[punumats E ne cnemmnu! Bo Beex nopesomtonuonHbix «bykpapsax» E crosna ne nocne E, a
B CAMOM KOHIIE aniaBUTa, pAIOM C PUTOM U MKULEH.

B 1956 romy BBIILIM B CBET M JI0 CHX IOpP OCTalOTCs B cuie opdorpaduueckue mpaBuia,
yTBEPKJAOIIUE, uTo E clielyeT mucath IUiib B OTAEIBHBIX CIydasX.

K yemy Hac npusena «aezéduxanus»? Kusem, ciioBHO B Hamiem andaBute 32,5 TUTephl.

CylecTByeT MHOKECTBO HHTEPECHBIX (hakToB o Oykse E.

Uurepec k 6ykse E B mocieiHee BpeMs HACTOIBLKO BO3POC, YTO B UECTh Heé Jlaxke ObLT HAa3BaH
HOBBIH aBTOMOOUIILHBIH IPOEKT F-MOOGUID.

Tak Hy>kHa 11 B PyCCKOM si3blke OykBa E?

B cootBerctBun ¢ Ilucbmom MunuctepctBa oOpazoBanust U Hayku P® ot 03.05.2007 r.
TpeanuchiBaeTcsl 00S3aTeNbHO ITHcaTh OYKBy E B clydasx, KOrja BO3MOKHO HEMpaBMIILHOE
IIPOYTEHHUE CIIOBA, HAPUMED, B HIMEHAX COOCTBEHHBIX, TOCKOJIbKY MTHOPHpPOBaHUE OYKBbI E B 3TOM
ciyyae siBisiercs HapyeHneM @3 «O rocynapctBeHHOM sa3bIke Poccuiickoin @enepanum».

CornacHo JeMCTBYIOIIMM NpaBWiIaM pycckoil opdorpaduu M MyHKTyald, B OOBIYHBIX
neyaTHLIX TeKcTax Oyksa E ymorpe6msercss BbiGOpouHo. OJHAKO 110 JKEJAaHHIO aBTOPA MIIM
penakTopa mo6asi KHMTa MOKET ObITh HareyaTaHa MoCle0BaTeNbHo ¢ OykBoii E.

Bo3MoskHO, ecu OyJ1eT npoBoauThes opdorpaduueckas pedopma B pycckoM si3bike, Oyksa B
3aliMeT MPOYHOE MECTO B alihaBUTE. A MOKA HAYUYHBIE CIIOPHI O €€ POJIH MPOAOIKAIOTCS.
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INOHOMAPEHKO 5., HABUEB K.
MI'TY <cMAMW»
Hayu. pykoBoaurens: k.¢p.H. HCAEBA H.B.

HUCTOPHUS TPOUCXOXKIEHUSI HA3BBAHUM CTAHIIMII MOCKOBCKOI'O
METPOIIOJIMUTEHA

MOCKOBCKMI METPONOJIMTEH MO MPABYy CUUTAETCA OAHUM M3 CaMbIX M3BECTHBIX MOJ3EMHBIX
coopyxeHuil. 15 utons 1931 r. ObUIO NPUHATO pElIEHHE O Hayalleé CTPOUTEIHCTBA MOCKOBCKOIO
MeTpo, a yxe 15 mas 1935 r. Hauanoce peryjsipHOe JBUKEHHME UYEThIPEXBATOHHBIX IMOE3/10B IO
NepBOM TpaHCIOPTHOU BeTKe: OT «CokoIbHUKOBY» 110 «[lapka kyiapTypb». C TeX mop MeTpo cTajo
OypHO pa3BUBaTbCi BMECTE€ C TOPOAOM, M B HACTOSAUIMH MOMEHT METPONOJIUTEH MOCKBbI
HacuuThiBaeT 182 cranmuu, 44 W3 KOTOPBIX MpPHU3HAHBI OOBEKTAMH KyJIBTYPHOTO HACIEAMS.
«JIBOpIIBI MOJT HAIIMMU HOTAMHW», - TaK YaCTO MOCKBHYM M T'OCTH CTOJIMIIBI HA3bIBAKOT CTAHIUU
MockoBckoro metpononutreHa. Ho uHTepec BbI3bIBalOT U CAMU HAa3BAaHUA 3TUX CTAHIIUM.

Ilear pabOTBI — BBISICHUTH STUMOJIOTHIO Ha3BaHWW CTaHIMKA MOCKOBCKOTO METPOIOJIUTEHA,
MIPOCIIEUTh, KaK CBsI3aHbl TOIOHUMBI C dKU3HbIO U UCTOPUEH CTPAHBI.

Ha3Banus craniuii npeuMylieCTBEHHO CBS3aHbI C KAaKMM-JTHOO MECTOM Ha TMOBEPXHOCTHU
MOJI36MKH, 3HAMEHHUTHIM Y€JIOBEKOM, UCTOPHUUECKUM COOBITHEM U JAp. B Xoje uccnenoBaHus HaMu
Obu1a pazpaboTana KiraccUpUKAIHs HA3BaHUI CTAHIMIA B 3aBUCUMOCTH OT UX MTPOUCXOKICHUS:

l. [1o Ha3BaHuAM CEN M AEpEeBEHb, BOWIEAIINX BIOCIEACTBUN B TEPPUTOPHUIO CTOJIMIIBI,
Hanpumep: AntydreBo, bensieBo, bopucoBo, Bnaapikumao, Beixuno, KonbkoBo, Ky3pMuHKH,
Mapbuno, MeasenkoBo, Msikununo, Otpaanoe, [lepoBo u ap.

2. [lo Ha3BaHMAM MPOCHEKTOB, YJUL, IJOLIAAeH, OyiabBapoB: JICHUHCKHUI MPOCIEKT,
Ps3zanckuii mpocriekt, [Ipocriekt Mupa; ApOarckas, [Tonsaka, Yinuna CrapokavanoBckas, Yiuia
CkobOeneBckasi; [IpeoOpakeHnckast 1uiomans, [lnomane PeBomrormm, I[lmomans Wibnua;
CnaBsiHckuii OynbBap, L{BeTHoil OynbBap, byneBap Amutpus [onckoro, Cperenckuii OynbBap, u
ap.

3. [To Ha3BaHWAM OTHETBHBIX YacTe (pallOHOB) TOponaa: AJICKCAaHIPOBCKUU cal,
BopoObséBel ropbl, Kuraii-ropon, burtneBckuit mapk, bynunckas amnes, KpacHble BopoTa,
KpecTpsanckas 3actaBa, YucTeie npy bl U Ap.

4. ITo ¢pamunmsiM U3BECTHBIX JIIOZCH: a) PYCCKUX MHcaTesel u mo3ToB — JlocToeBckas,
MasikoBckasi, Ilymkunckas, TypreHneBckasi, UYexoBckasi; ©) pEBOJIOIMOHHBIX JesTENeH —
baymanckas, ®pynseHckas, BolikoBckas, KpomoTkuHckas; B) BBIJAIOIIUXCS YUYEHBIX -
TumunpszeBckas, MenneneeBckasl.

5. 1o Ha3BaHUs KPYIHBIX JKEIE3HOAOPOKHBIX HAPABICHUN U aBTOMOOMIIBHBIX JIOPOT':
benopycckas, Kuesckas, Kypckas, Kazanckas, Jlenunrpasackas, SApocnasckas, TBepckasi.
6. Ilo Ha3BaHMSIM 3HAUUMBIX COLIMOKYJIBTYPHBIX, MEMOPHAIBHBIX, HAY4YHBIX U

00pa3oBaTeNbHBIX U CHOPTHUBHBIX 00BEKTOB: BricTaBounasi, BJIHX, [lunamo, CnoprtuBHas,
Yuusepcurer, [Tapk [To6ensr, Mexxaynaponnas, TpeTbsiKoBCKasi.

7. [To Ha3zBanusaM eBponeickux crouui: [Ipaxckas, Bapmasckas.

Bonee nmoapo6GHO 3TUMOIIOTHs Ha3BaHUM cTaHIMH MOCKOBCKOTO METPO pacCMaTpHBAETCS B
JOKJIaJe.

B xone uccnenoBaHus ObLIM OTMEUEHBI HEKOTOPBIE CIOBOOOpPA3OBaTENIbHBIE OCOOEHHOCTH
HAaUMEHOBAHMUN CTaHIMM MeTporoinTeHa. HanMeHoBaHMs, CBsI3aHHBIE C Ha3BAaHUSIMU OBIBIIMX Cell
U JIepeBEHb, CTAIM HA3BAHHMSIMH CTAaHIMI 0Oe3 Kakux-1u00 WM3MEeHEeHui (Hampumep, 3s0JIMKOBO,
KonbkoBo, CTpOruHO), HE MOIYUYHIIN CIOBOOOPA30BaTEIbHON TpaHC(HOPMAIIMK 1 HAUMEHOBAHHUS TI0
Ha3BaHUAM YacTedl ropoja, 3Ha4MMbIM OOBEKTaM Ha TMOBEPXHOCTH CTaHUMU (Hampumep, Yucrteie
npyasl, Kpectbsnckass 3acraBa, B/IHX, BopoOGweBbl ropel, YnuBepcuter). HammeHnoBanus,
CBSI3aHHBIE C (aMUIMAMU M3BECTHBIX JIIOJCH, Ha3BaHUSIMM CTOJMI, TPEACTABIAIOT COOOMH
o0pa3oBaHUsl OT COOCTBEHHBIX MMEH CYIIECTBUTEIbHBIX B MPUTSKATENbHbIE NpUJIaraTteibHble C
noMoIeio cyddukcanbHoro crocodba odpazoBanus, Hanpumep: TypreneB — TypreHneBckas, YexoB
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— Yexosckasa, Kponorkun — Kponorkunckas, Ilpara — Ilpaxckas. HaumenoBaHusi ctaHuuil 1o
HAa3BAHUSM KPYIHBIX JKEJIE3HOAOPOKHBIX HAITPABIICHUI CBSI3aHbI C HA3BAHUSAMU KEJIE3HOIOPOKHBIX
BOK3QJIOB, PSIZIOM C KOTOPBIMU HAXOJATCS 3TU CTAHIMH, TO3TOMY AJIs 00pa30BaHUs HAMMEHOBAHUS
CTaHIM HEOOXOJAMMO OBLIO TOJLKO M3MEHHTH POJI MPHIAraTeIbHOT0, COTIIACOBAB €r0 CO CIOBOM
CTaHLHUA.

Kaxnast ctaHuusi METPOIIOJIMTEHA NTO-CBOEMY YHHKAJIbHA, OHA UMEET HE TOJIbKO Ha3BaHUE, HO
U OoraTeiinyro UCTOPHIO, CBSI3aHHYIO C HUM. METPOIMONUTEH - 3TO CaMblii OONBIION MaMSATHUK
APXUTEKTYPbI, KOTOPBIA XPaHUT B ceOe OrPOMHYIO MCTOpPHS, HAYaBIIyIOCS B Hadaie XX BeKa U
MpOJIoKAOIYOca B Beke X XI.

B pesynbraTe npomenanHoi pabOTHI MBI MPUIILIM K BBIBOJY O TOM, YTO Ha3BaHUS CTaHIIUU
METPO XpaHAT NaMATh O MHOTUX TIE€POUYECKHX CTPAaHULIAX HMCTOPUHU, O ACATEIBHOCTH JIOJEH,
npociaBuBmIMX Poccuro, OHM MOMOrarT YJOBUTH PUTMbI Pa3BUTHS METanojiuca M TasT MHOIO
MHTEPECHBIX JTUHIBUCTUYECKUX 3araioK, YTO OTKPBIBAET JalbHEHIIINE NEPCIEKTUBBI UCCIIEI0BAHMUS.

CEKIMUS «PYCCKHH SI3bIK KAK MTHOCTPAHHBIN»

XAIIEM M.III.
MI'TY «MAMW»
Hayu. pykoBoautens: nounear ®OMHUHA A.HU.

AHAJIN3 TIEPEBOJIA JINPUKH OMAPA XAHSIMA C IEPCUJCKOT'O HA PYCCKHUM
A3bIK

Owmap Xaitssm — mepcuackuii moat, ¢urocod, acTpoHOM, acTpoIOr, MaTeMaTHK pojuics 18
Mmas 1048 roga B ropone Humanyp, [lepcusi.

B 12 ner Omap cran yuenukoMm Hwumamypckoro meapece. OH OriecTsiiie OKOHYMI KypC IO
MYCYJIbMaHCKOMY IIPpaBy U MEAUIIMHE, MTOJy4YUB KBaTH(pUKauio Bpaya. Ho MenuuumHckas npakTuka
masio uHTepecoBana Omapa. OH U3yyasn COYMHEHHs] U3BECTHOrO MaTemMaTuka u actponoma Cabura
n6H Kyppsl, Tpyabl rpedeckux MaTemaTukoB. B anreOpe XasM mnocTpomsi KiacCU(pHUKALUIO
KyOWYeCKHX YpaBHEHUI U JAaJl UX PEIICHUs C TOMOIIBI0 KOHUYECKUX CEUCHHMH.

B 1074 rony ero npurnacuiu B LieHTp rocyaapctsa CaHIKapoB, KO JBOpY cyjiTraHa Menuk-
maxa [, rae Ha3HAYMIM PYKOBOAMTENEM JBOPLOBOI oOcepBaTopuu. Omap cTal H3BECTHBIM
aCTPOHOMOM M pa3zpaboTal COJIHEUHbIN KaJeHaaph, 00jiee TOUHBIN, YeM IPUTOPUAHCKUH.

Owmap XaiisiM 3HaMEHHUT BO BCEM MHUPE CBOMMHM YETBEPOCTHIIBIMH — «PyOam».

Cpenn npousBenennii Omapa XailsiMa MHOTO TakMX, YTO MOKAa3bIBAIOT €ro OTHOIICHHUE K
KU3HH, K 4YEJIOBEKY, OHHU, B CAMOM JIeJIe, IOHATHBI 1 HHTEPECHBI JII000OMY YHTATEIIIO.

CTosIbKO BpEMEHHU MPOILJIO ¢ MOMEHTa co3nanus PyGam Omapa XaiisiMa, HO 3aJI0)KEHHOE B
HUX IIOYYUTEIBHOE COJEPKAHUE «HE YCTApeao» HUYYThb. JIMpUYECKUN repoi 3TUX NPOU3BEICHUM
YUUT HAC KUTh HACTOSALIUM, IEHUTh PAIOCTh TOBCEIHEBHOM KU3HU,

JIx000BB — 3TO COJIHBIILIKO, KOTOPOE BCEJICHHYIO COTPEBacT,

JIto60Bb — uyiecHas NTHUIlA, KOTOpask B IBETHUKE TOET.

Omap XaiisiM TepeBOAMTCA Ha PYCCKUH S3BIK yxe Mo4THh cro JjeT. IlepBas myOmukarms
PYCCKHX MO3TUYECKUX NepeBojoB Xausama aarupyercs 1891 ronpom — B «BectHuke EBpomnsn» 3a
3TOT roj] OBIJIO HaleyaTaHo MIECTHAALATh CTUXOTBOpPEHWH. Yalne CTHXM NpenCTaBiIsOT COOOH
BOJIBHBIN MEPEBO/I, XOTS ¥ JIOCTATOYHO OJIM3KHIA.

B 1910 rogy Omap Xaiisim npusiiek BHUMaHue uzBectHoro nosta K.JI. baneMonTa. OH uzgain
B >KypHasie «Pycckas MbICIb» mepeBojbl OAMHHAAUATH 4YeTBepocTHIUi Xaiisima. baabMOHT ObL1
HEPBBIM PYCCKUM IO3TOM, NIEPEBOAMBLINM XaissMOBCKUe Pyban TOnbKO B popMe YeTBEPOCTHILIUIA:

JpeBo 1neyanu Tel B Cep/Ilie CBOEM HE Caxkaii,

Kuury Becenbs, HapoOTUB, ITOYALIE YUTA,

30BYy XOTE€HbSI BHUMAil M Ha 30B OTBEYai,

Mur ObICTPOTEUHBIH BCTpeUail 1 JI03010 BEHYAM.
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JlaHHBIN TIepeBOJI ABJISETCS 10BOJIBHO MPUMHUTHBHBIM NEPEBOIOM U3BecTHOro Pyban Xaiisma:

Henb3s pacTuth B cep/ilie pocTOK Mevyaiu,

Hazno 06e30TpbhIBHO YNTATh KHUTY HACTAKICHUH.

Hy>XHO nUTHh BUHO M MOTAKaTh >KEJIAHUSAM cep/ua,

Benb HensBecTHO, CKOJIBKO BPEMEHH JIaHO HaM MOOBITh Ha CBETE.

B 1916 roay nosiBUIOCH NEPBOE COJIMAHOE XYJI0’)KECTBEHHOE H3J/IaHUE, MOJATOTOBIEHHOE Ha
OCHOBe HayuyHOM 6a3bl. [IepeBo/ibl BEpHBI U UCKYCHBI, XOTSI U YTPATUIM JAKOHUYHOCTb U HECKOJIBKO
CTHJIM30BAHBI MOJ] PYCCKYIO KJIACCUKY.

OuenuBas onbITel nepeBoga Omapa Xaiisima B 1891-1916 rogax B Poccuu, B 1enom, ux
MOKHO KBJTM(HUIIMPOBATH UX KaK NMEPEBOJIbI BOJIbHbIE. PyOan BOCTIPOU3BOIMIUCH SI3BIKOM PYCCKOM
M0331HU, C MPUCYILUMHU €l pa3HOOOpa3HeM pa3MEepOB M NPUBBIUHBIMU JJISI YUTATENsl CXEeMaMU
pudmoBku. He yximanpiBasch B JAKOHWYHYIO (OPMY UETBEPOCTHIIHS, TOATHI TEeperaBaln
xaissMoBckue PyOan MHOrOCIOBHO (32 pelKMM HCKIIIOUEHHEM), CTUXOTBOPEHUSIMHU B IIOJITOpaA, B
JIBa, a TO U B YETHIPE pa3a JAJIMHHEE.

CepenvHa TpuALATHIX TOAOB O3HAMEHOBAJNACh HOBOM MOIIHOM BOJIHOM HHTEpeca K
TBOpuecTBY Omapa XailismMa. B 3Tu roJibl MOSBUIUCH KPYNHbBIE U 3HAYUTEJbHBIE IMyOJIMKALIUU €TO0
XYJO’KECTBEHHBIX NepeBoAOB. [lepeBonabl OTIMYaNMCh BBICOKOM CTENEHBIO TOYHOCTH. B ympek
aBTOpaM IEPEBOJIOB MOXHO MOCTaBUTh TOJIBKO HEKOTOPYIO PaCTAHYTOCTh CTPOK, M3-3a LIE€3Ypbl
PYCCKHME YETBEPOCTULINS BOCIIPUHUMAIOTCS IIPH YTEHUN KaK BOCBMUCTUINHNSA, U XalsiM yTpauuBaeT
CTOJIb TIOKA3aTEJIbHYIO0 JJIs1 HETO 3KCIPECCUBHOCTD CTUXA.

I'maBHas pemaxkuus BoctouHoli nutepaTypsl usparenbctBa «Hayka» nposena B 1972 rogy
KOHKypC Ha Jyuiiue nepeBoabl Omapa XaiisiMa, nodenutesneM ero Obin nmpusHad . Ilnucenkwii.
ITepeBonbl Ilnucenkoro Oe3ykopu3HeHHBbI IO (hopMe: BCE OHM HANMCaHbl OJHUM pa3MepoM —
YETHIPEXCTOITHBIM AHAINECTOM, CTPOKM B HUX pudmyrorcs, xkak B PyOam. Ilnuceukmii m3bderaer
JIOCJIOBHOCTH, JIOITyCKasi B HEOOXOAUMBIX CIIy4asiX XyA0)KeCTBEHHbIE 0000IIeHHUS.

B nocnennue nBaaunarh JIET KHUTM PYCCKHUX XYJO’KECTBEHHBIX IepeBojoB Omapa Xaiisgma
M3JIaBaJINCh U MEPEeU3/1aBalIuCh YEThIPHAIATh pas.

K Hacrosimemy BpeMEHH IE€pEeBECHO Ha PYCCKHHM S3bIK CTUXaMu 0ojiee CEMHCOT
XaillsiMOBCKUX ueTBepocTuinii. OO0Iiee Ynciao PYyCCKHMX CTUXOTBOPEHHUH — mepeBofoB u3 Omapa
XaiisiMa IIPEBBICUIIO YETHIPE THICAYU.

JAUA MATATTE CAMUPA MUJIAT'PE
MI'TY «MAMW»
Hayu. pykoBoaurens: ct. npennoa. BAPJAHSH E. M.

CTHIIMCTUYECKHUE OCOBEHHOCTH SA3bIKA PEKJIAMBI

B nocnienHee Bpems pekiiaMa crajla IIOCTOSHHBIM CIIyTHUKOM HallleW >KU3HU. B cpennem 3a
nenb yenoBek BUAMT oT 1000 mo 1500 paznuyHBIX KOMMEpPUYECKHX OOpaImieHuil (3TO M MPOCTOE
UHPOPMHUPOBAHUE O TPOJAKE KAKUX-TO M3JAEIMA U spKUE 3arnoMHHaouecs (Qpassl,
MIPOBOIMPYIONTHE 3alIOMUHAHKWE W TOCJISAYIOIMNE OOpaleHne K JaHHOMY TOBapy). OJTa mudpa
MOJKET I10Ka3aTbCsd OIPOMHOMN, IOKAa MbI HE 3aJyMaeMcs O TOM, MHUMO CKOJBKHUX PEKJIAMHBIX
IUTAKaTOB MBI IIPOXOAMM, CKOJIBKO aBTOOYCOB C PEKJIaMOM MPOXOJAAT MHUMO HAac U KaK pekjiama Bce
BpeMs JibeTcsl U3 3(upa paguoCcTaHLUi, TeIECBU30POB, BUTPUH MAara3uHOB M CO CTPAHMII Ta3eT U
’KYpHAJIOB.

Moe oOparieHre K JaHHOU TeMe 00yCIOBICHO CTPeMIICHHEM TOHATh KaKUM 00pa3oM pexsiama
KaK S3bIKOBOE SIBJICHME BO3/ICHCTBYET Ha 4YeJOBEKa, Kak OHa (POPMHUpYET €ro CO3HaHHME U Kak
0COOEHHOCTH CJIOBECHOTO, HM300pa3UTEIbHO-BBIPA3UTEIILHOTO, CHHTAKCHYECKOTO CTPOsl TEKCTa
pEeKJIaMbl JIeNalT €€ IO-HACTOSIIEMY SIPKOW, INPUBIIEKATEIIbHOW M WHTEPECHOM, a TaKXKe, 4TO
BBI3bIBACT HEIIPUATHE U OTTOPKEHUE.

Pexnamnoiii mexcm - ocoOblil BUJ nenoBoro tekcra. Pexinama (¢p. reclame ot nar. reclamo -
"BBIKpUKHBaIO") - 3T0 MH(pOpPMAIMs O TOBapax, PaslMYHbIX BUAAX YCIYT C IEJIBIO OMOBEICHHS
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notpeduTeneil U co3laHusi cmpoca Ha TOBapbl U ychnyru. M3BECTHBIN crelnuaincT MO pekyiaMe
JpBun OrunBH MUIIET, YTO PEKJIAMHBIMU TEKCTaMU MHTEPECYIOTCS B cpenHeM 5% oOriero yucia
yuTaTeJeil ra3er W JKypHaJoB, M 3TO COBCeM He Mayo. Peknama mponaranaupyeT JAOCTOMHCTBA
TOBapa, 4YTOOBI TOBBICUTH €ro IMOIYJSAPHOCTb. XOYYy OCTAaHOBHTHCS Ha IPHUMEHEHHH 3aKOHA
cTHiIUCTHYeCKO ¢GopMbl. B puropuke s mOpuUIAHUS TEKCTY CTUIUCTHYECKOH (OpMBI
UCTIONB3YIOTCSl TPOIBI (OCOOCHHO 4acTo Meradopa M METOHMMHUsI) U (QUTYpHI (T.e. HEOOBIYHBIC
cnocoObl moctpoeHus (pasbr). Od1IEe, YTO 0OBEIUHSAET TPOTBI U PUTYPBI, - 3TO HATUYUE BTOPOTO
CMBICIIA.

Korna aBrop pexiamMHOro Tekcra, mpejjaras KOJTOTKH, Ha3bIBa€T UX «OJEKAOW JIsS BalllUX
HOT», OH peanu3yeT MeTadOpUIecKuil MPUHIUI, T.€. IpeajaraeT CKpbriToe conocrasienue. Kornaa,
peKJIamMHupysi CTOMATOJOTHYECKHM CalloH, PEeKIaMHCT H300pakaeT CcuacTIMBOE CEMEHCTBO C
O€JOCHEe)KHBIMU yJIBIOKAMH, OH OMHUPACTCS Ha METOHUMHIO, NEPEHECCHHE IMOHATHUS «KPACHBBIC
3JI0pOBBIE 3yObI» Ha OoJiee MUPOKOE MPOUTEHHUE «CUACTIMBASI )KU3HDBY.

[Iupoko ymoTpeOisieTcss B PEeKIaMHBIX TekcTax W nepudpas. Ilepudpas — 3amena ciosa
MHOCKa3aTeJbHBIM OMHCATeIbHBIM BbIpaskeHueM. [lepudpas crpoutcs Ha ompeneneHuu npeamera
BMECTO €ro MpsiMoro HaszbiBaHHs: «OHHM JaBHO MOOEIWIN CBHIPOCTH W MOpPO3». «benblii 1BeT UM
UealbHO MOIXOMUT B JtoObie AHU!» «OHM He 00sATCA Kapueca U paBUMHBD «MX He HyX HO
OTMa4yuBaTh U KPACUTH, a MPOCITY>KAaT OHU UCKITIOYUTENBHO J10Jro! ! D) (MIacTUKOBBIE OKHA)

2.6. SI3bIKOBBIE CPENCTBA PEKJIAMBbI

OCHOBHBIMU OCOOCHHOCTSIMU SI3bIKA PEKJIAMBI SBIISIOTCS:

e 00pa3HOCTh, a(OPUCTUYHOCTH, NPUBOIANIAS K BO3SHHUKHOBEHHIO CJIOTaHOB, TpeOOBaHUE
SAPKOCTH, OPOCKOCTH;

e JIAKOHMYHOCTb, CHUHTAKCHYECKAasi pPACWICHEHHOCTh, YACTO - HaJMYUEe MPOTHBHUTEIBHBIX
OTHONICHUN MEXIy KoMmrnoHeHTamHu (A, HO B; A He B; A, 3ato B), uTo obGecnieunBaer ObICTPYIO
YCBOSIEMOCTb Ha ypoBHE nojco3Hanus ("Indesit. Mv1 pabomaem - 6b1 omovixaeme'"; "Keac - ne
Kona, neit Huxony" - pexnama kBaca "Huxona");

e HaNUYME TAKUX KOHTEKCTYaJbHBIX OTHOIICHUH, KOTOPbIE OOHAPYKWIN Obl HEMTPUBBIYHBIC TPAHU
IIPUBBIYHOIO CIIOBOYNOTPEOICHUS, HApyIlIEeHHEe KOMMYHUKATUBHBIX Oxunauuil ("/lpebwisanue
Ha KyXHe - Kak nymeuiecmsue. A nymewiecmeosamo s no6nio Haneeke. Mationes "Banmumop
néexuu "),

e JIMAJOTHYHOCTHh PEKIAMHOTO TEKCTa, BKIIIOYAIONIETO HWMIIEPATUBHBIE M BOCKJIHMIIATEIHHBIE
KOHCTPYKIIMU C TIPUBJICUCHUEM Pa3InIHbIX (popM oOpalieHuii, peKiaMHbIe BOTIPOCHI H T.II., YTO
co3naét adexT Oecenpl ¢ MOTEHIUATBHBIM MOKynarenem ("Bvl nonyuunu nuyenzuro Ha Bauty
Odesimenvhocms?" - pexnama ropuandecko bupmel; " nosmopsro Odecamviii pas 0as 8cex.
HOJIb npoyenmos - nepewiti 63noc. HOJIb npoyenmos 3a xpeoum. Kpeoum 10 mecsyes.
Bonpocovr ecmv?"; "He nownsn, a denveu?" - pexiiama cetu MarasuHoB "Dibiopano');

e MOTHUBHUPYIOIIUH XapakTep peKiIaMbl (Omopa Ha OMNBIT JAPYTUX IOJCH; apryMeHTalus K

aABTOPUTETY).

S3bIKOBOE CPEICTBO I[Ipumep UCnoab30BAHUS

KanamOyp - BbICKa3bIBaHHWE, OCHOBAHHOE Ha "... Ecnu nysicen I'A3!" (pexiiama

0/IHOBPEMEHHOM peain3aluu B CJI0BE aBTOMOOMIEH Mapku ['A3)

(CIIOBOCOYETAHMH) IPSIMOTO U IEPEHOCHOTO 3HAYCHHI

Mcronb30BaHe COBPEMEHHOTO JKaproHa "IInasmennsiti becnpeden" (pexnama
M1a3MEHHBIX TEJIEBU30POB)

Pudma "Mooenv uoeanvna, yena onmumanvra"
(ctupasibhbie MamuHb! "Candy")

FOMopucTHueckoe Ha3BaHUE, UTPa CIOB "Obpazosamenvhulii yeump "UnmepDaiic .
Anenutickuil, ppanyysckuil, Hemeykuu'" .

IAHadopa (MOBTOpEeHHE OJHUX U TeX ke dieMeHToB B ["/[BEPU Cmunvuvie, Cmanvruie"

HavaJle KaXI0TO MapauieIbHOTO psijia)
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Bormpoc "Ocmemuuno?.. .. [{éweso, Haoéxcro,
npakmuuno"

KpbuiaTele BbIpayKeHUs, IOTOBOPKH, IOCIOBHULBI, "VEKA. Kny6 npoussooumeneii

MPSIMBIC ITUTATHI WA TIPOCTO 3aKITFOUEHHBIH B omeuecmeennwvix okon. Tol y3naewv e2o no

KABBIUKH TEKCTE npoghuio"

"A u3z nawezo okna 6uono CmonvHulil! A uz
sawezo?" (peKiaama CTPOSILLErOCs KUIOT0
KOMILJIEKCA)

"Komnviomep ne pockouivb, a uHCmpymenm
0Opazosanus” (pekiiaMa CeTH Mara3uHOB
"KomnbrorepHsiii Mmup')

CUHTaKCUYECKUH Mapasjieain3m " PooicOervt npupoootl, pacuumansl HAyKoll,
coenanvt macmepom!"

[loBTOpBI "Mampuya. Mampuya. Mampuya. Muoeo -
MO MOIbKO NOJIOBUHA MO20, YO Mbl
npeonazcaem"

Bxrouenue cioB, npuBiiekaronux BHUManue rpynisl|' 7-ZONE - omo namypanbHvle cpedcmea om
noTpeduTesneil, Ha KOTOPYIO OH PACCUHUTaH (€CIU 3TO  [Kanpuzos koxcu"
OTrpaHUYCHHBIA KPYT JIVII)

BxiroueHue ci10B, UMEIOUIUX MOJI0KUTEIbHYIO "Cosepuwenno. KbE. Hosvie okna 0na
OKPACKy WJIHM BBI3bIBAIOIIUX AYMOIMOHAIBHY O \Poccuu. KBESJIUTA"
€aKIINIO
OTKIJIOHEHHUS OT HOpMaTUBHOU opdorpaduu: ["azera "Kommepcanms"
CJIe/I0BaHUE HOPMAaM JIOPEBOJIIOLIMOHHOM
opdorpaduu; MaxcuooM
ynotpe0JeHue NponucHbIX OYKB B HayaJe,
Cepe/IMHE WJIM KOHIIE HAMMEHOBAHUS, "LADAmapkem - maxcumym npeumyujecms!"
COUYCTaHME JIATHHHIIBI C KUPUJUTUIICH
lcrnosb30BaHre OKKa3MOHAIM3MOB - HOBBIX CJIOB, "He mopmosu! Cuuxepcnu!" (pexiiama
OTCYTCTBYIOILIMX B CUCTEME SI3bIKA mokosana "CHukepc')
[lepconundukamnms - mepeHeceHne Ha HeXKUBON "Tefal 3a60omumcs o sac"

peIMET CBOWCTB U (YHKIMI )KUBOTO JIMLA

SI3bIK pexsiaMbl UTpaeT B HalleH KU3HU O0JIbIIYI0 poiib. PekiiaMa momoraer nmponu3BouTeNIM
HOJ/IEP’)KUBATh CTAaOMIIBLHBIN CIIPOC HA CBOO Npoaykuuto. Henapom rosopsr: «Pekinama —
JIBUraTelb IPOrpecca»

CEKIIUA «PU3NYECKOE BOCIIUTAHUME U CITOPT»

BOJIKOBA A.H.
MI'TY <MAMIN»
Hayu. pykoBoaurens: TJOCEBA HU.B.

OUSNYECKAA KYJIbBTYPA MU CIIOPT KAK COCTABJIAIOIIAA 310POBOI'O
OBPA3A )KU3HU

B nocnenHue roabl oTMevaeTcs CTOMKas TEHAEHLMs K YXY/IIEHUIO MoKa3aTeleil 310pOBbs
mojen. B Ycerase BeceMupHON OpraHusanuu 3ApaBOOXPAaHEHHs] TOBOPUTCS, YTO «30pPOBbE — 3TO,
COCTOSIHHE MOJIHOTO (PU3MUYECKOro, JYXOBHOTO M COLMAIBHOrO OJaromnojyyusi, a He TOJIbKO
orcyrctBue OonesHedt um (usmyeckux pgedexkroB». Wimm mpocro, 310poBbE — 3TO CaMBbIi
JparoleHHbI J1ap, KOTOPbI uenoBeK MNOay4yusl oT mnpupoisl. M oH pomkeH ero Oepeub U
YKPCIIATD.
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B wmupnoe Bpems Poccus nepexuBaer aeMorpauueckyro TpareIuro: HAET BbIMHUpPAaHUE
PYCCKOTO | psifia Apyrux HapoaoB Poccuu. B 310l cuTyammun ocoOeHHO KaTacCTPOPUIHO COCTOSTHUE
3JI0pOBBS ACTEH, IOJPOCTKOB U MOJIOJEKH.
[louctune cTpamHbie TUQPH BbIIACT HaM OeccrpacTHas cratucTuka. [lo  JmaHHBIM
Mun3zapasa, ToabKO 5% BBITYCKHUKOB IIKOJ CETOJHS SIBJISFOTCS MPAKTUYECKH 310poBbIMH, 50%
uMeroT Mopdoduznonornyeckne OTKIOHEHHs, cBbimie 70% cTpagaroT pa3iInYHBIMH HEPBHO-
IICUXUYECKUMU paccTporcTBaMu. et nerpaganust MoJ010ro MOKOJICHHUS.
MeHst 1 MOMX CBEPCTHHKOB BOJHYET 3/J0POBBE IIKOJIBHUKOB M CTYJIEHTOB, CTPEMMTEIbHOE
ero najeHue oT Kjlacca K Kjaccy, OT Kypca K Kypey. «boipHOe MOKOIeHHe He UIMEET HU 30POBOI0O
T€Ja, HU 3JJ0POBOIO JyXa...»,- TAKOBBI OLIEHKH ITOCJIEIHUX JIET.
Leab1o padoTsl sBIISIETCA:
J BBISIBUTh, KAKMM 00pa3oM 3aHATHs (PU3NYECKOH KyJIbTYpOH M CIIOPTOM BIUSIOT Ha
3/I0pOBbE U JKHU3Hb YEJIOBEKA;
J croco6cTBOBaTh (POPMUPOBAHUIO Y YYAIIUXCSl YCTOMYMBOTO MHTEpEca K 3aHITHUSIM
(bu3nueckoil KyJIbTypoil U CIOPTOM;
J npornaratzsia 30poBoro oopasa KU3HH.
Jlis nocTrKeHus 1esiel MOCTaBIeHbI CIEAYIONINE 3a1aUH:
1. IlpoBecT MOHUTOPUHI 3aHATOCTH ydamuxcst 7-11 Kj1accoB B CIIOPTUBHBIX CEKLUAX
Y BBISIBUTH PUYMHBI, ONPEIEISIIONINE UX BBIOOP.
2. O6ocHOBaTh BaXXHOCTb CHCTEMATHUECKUX 3aHATHHA (U3UUECKOH KyJIbTypoul W
CHOPTOM JUIsl YJIyYILEHUS 37J0POBbSI.
3. Beimyctuts OyKieT, mponarasaupyonui 310poBbIi 00pa3 KU3HH.

MeTtoasl HccIe10BAHUA:

o TeopeTudyeckue; (aHajau3 MCTOYHHMKOB, OIPEJEIIEHUE OCHOB IpEACTaBICHUN O
3JI0pOBOM 00paze )KU3HU, PU3NUECKOH KyJIbType U CLOPTE)
° npakTudeckue; (BbI0op GpopmM mcciae0BaHus, aHKETHPOBAHNE yUAIUXCsl, 00paboTKa

pe3yabTaToB, pa3paboTka pekoMeHaanui u coBeToB 1o 30K, Beimyck Oykiera «310poBbe B

TBOMX pYyKax»).

Ha mnepBom »5Tame Mbl BBISIBUIM CllaraéMble 3J0pOBOro o0pasza >KU3HHM, M BBIIEIHIN
bu3nUecKyto KyJIbTypy M CHOPT KaK OJHY M3 IVIABHBIX COCTABIISAIOIINX.

Ha BTrOopom sTame HamMu OBLJIO MPOBENIEHO AHKETUPOBAHUE YYAIIMXCS C LEJIbIO BBISBICHUS
NpEeCTaBICHUI O 3J0POBOM 00pa3e KU3HHU.

B pesyinbrare aHanu3a MOJSyYEHHBIX JaHHBIX CTall0 OYEBUAHO, YTO Yyyalluecs MOJHOU
uHpopManuei 00 3eMeHTax 310poBOro oOpasa JKM3HU He BiaAetoT. OJHAKO, YIYCHUKU LIKOJIbI B
pEUTHHre COCTaBISIONIUX 3/10pOBOTr0 00pa3a *HU3HU OTBOJAMIIN 3aHITUIM (PU3NYECKON KYJIbTYpPOH U
croptoMm nuaupytomme nosunuu (Tadm.1).

7 xknacc | 8 kmacce | 9 kmacc | 10 kjmace | 11 kmace
3aHATUS CIOPTOM 2 5 | 2 1
[TpaBuiibHOE UTaHUE 7 5 3 5 3
Pexum nas 10 6 7 6 5
['uruena 5 2 6 7 4
He ynotpe6uiaTh HAPKOTUKH 1 1 2 1 6
He ynoTpe6uiath ankoroiib 3 3 4 3 8
He kyputs 4 4 5 4 7
Cobmonienue naerpykimii mo Th 11 7 9 10 10
Cobmonenue T1J1J1 6 10 11 11 11
JloOpoxenarenbHOE OTHOIICHUE K 9 2 9 9 9
JTPYTHM
Camopa3zBuTtue, ] 9 ] 3 )
CaMOCOBEPIIICHCTBOBAHUE
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B pabore wuccnenyercss 3aHATOCTb Y4YalUMXCS B CIHOPTUBHBIX KiIy0aX U CEeKIMsX,
00yCIJIOBJIEHHOCTh BBIOOpA BHUAOB CIOpPTa, BO3pAcT Hayajla 3aHATUN B CIIOPTUBHBIX CEKLUAX, a
TaKXe MPUUYUHBI IPEKPALIEHNS 3aHATHH CIOPTOM.

[IpunioxxeHne coaepKUT Kak aHAJM3UPYIOIKN MaTepual B popMe TabJIUIl U Juarpamm, Tak u
NPUIO0KEHHBIA aHKEThI C OTBETAMHU YYaIUXCS.

[IpakTryeckast 3HAYMMOCTh HCCIICOBAHUS 3aKIIOYAETCS B TOM, YTOOBI OOpaTHTh BHUMaHUE
yyaluxcs Ha npodsieMy 340poBOro oopasa »HU3HU. Mbl CUUTaEM, YTO COXPAHUTh 370POBBE MOYKHO
TOJIbKO B TOM CJIy4ae, €CJIM 3HaTh, 4TO 3TO Takoe. MMEHHO M03TOMY MBI peHuiIu pa3padboTarh s
yUaIIUXCsl LIKOJIbI OYKIIEeT «340pOBbE B TBOMX PyKax».
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IKOHOMMWYECKHUE CEKIIUN
CEKIUA «<xABTOMOBWIbHBIN TYPU3M U CEPBUC»

TPEI'YBKHUHA A.D.
MI'TY «cMAMWN»
Hayu. pykoBoautens: ct. npenoaaBatens KAJIMHKWUHA T.M.

COCTOSHME U TEHAEHIIUU PAZBUTUSA BBE3JHOI'O TYPU3MA B P®

Hu nns xoro He cekper, uto Poccus — crpaHa He camasi JKelaHHas Uis BU3HUTOB
MHOCTpPaHHBIX TpaxjaaH. [lo naHHBIM pelTHHra, COCTaBIEHHOIO BCeMUPHBIM 3KOHOMUYECKUM
dopymom, Poccus 3anumaer 59-e MecTo B MUpeE MO MPUBIEKATEIBHOCTH JJIsi TYPUCTOB. JlaHHBIN
PEUTHUHT TaK K€ IOKa3all, 4YTO TYPU3M HE SBISETCA NPUOPUTETOM U I POCCUUCKUX Biactei. I1o
YPOBHIO 3aTpaT Ha pa3BUTHE TypUCTUUYECKOU oTpaciau Poccus ctout Ha 91-M mecre.

[ToMumoO HeoCcTaTOYHOro (PMHAHCHPOBAHMSI TSHET BHU3 PEUTHHIra CTOJbL OOraTyro MCTOpHEH
Y KIIMMaTHYECKUM pa3HOOOpa3ueM cTpaHy?

I'maBHas mpobiema — 310 mpobiema pasmerienus. B PO npeobnanator orenu 1100 BBICOKOM
3BETHOCTH (@ COOTBETCTBEHHO M II€HBI), TUOO OMATh K€ BBHICOKON II€HBI, HO HM3KOI'O KayeCTBa.
CpenHuX «TpemeKk» WIN «YETBEPOK» C MOJHBIM COOTBETCTBUEM «II€HA/KayeCTBO» OYEHb U OYCHb
Mano. Tak, cymecrtByromue o Bced EBpore amapr-otenu Ha TEPPUTOPUM HAIIEW CTPaHBbI
npeacrasiensl guimb B MockBe u  Cankr-llerepOypre. B Poccum mnpunsita eBpomneiickas
KJlaccupuKalusi TOCTUHHUL, OJIHAKO CTOMT YYMThIBaTh, 4YTO Jalieko He Bce orenu Poccun
COOTBETCTBYIOT 3asiBJIeHHBIM "3Be3nam". Celivac kiaccudukanus ocyuiectsisiercs deaepaibHbIM
areHTCTBOM II0 TYypH3My, HO [POU3BOAMTCS IO JKEJaHHIO CaMUX XO03seB. boibmias dactb
POCCUICKUX FOCTUHMIL He mpolia cepTudukanuto. [IpunsaTeiiit MUHHCTEpCTBOM CHIOPTA U TypU3Ma
crangapt B 2011 romy o0si3am BiagenbleB OTENEH MepecyuTarh '"3BEe3bl" B COOTBETCTBHH
MEXYHApOIHBIM CTaHAApPTOM Kiaccudukanuu roctuHul. Ho cpasy cmactu cuTyanuio 3ta Mepa,
KOHEYHO, He MOXeT. B ocHOBHOM Bce orenu Ha Ttepputropur Poccuu ObUIM MOCTPOEHBI €€ BO
BpemeHa CCCP, korna nuia noaroroska k OnmMIumaze, v ¢ TeX MOp HU pasy HE pECTaBPUPOBAIIKCH.
Hnst cpaBHeHus: orenb Typiuu, B KOTOPOM MPOM3BOJAWIIACH pEeKOHCTpyKIMsA B 2005 romy yxe
MCKJIIOYAETCs U3 KJ1acca JI0CTOWHBIX.

Emé onmna akrtyanpHas mpobnema — JTO TOJydYeHHE BU3BI i1 Bbe3gaB P O.
[IpakTryecku Bce Typomneparopsl, ONPOLICHHbIE POCCHMCKMM COXO30M TYypUHIYCTPUHU, B YHUCIIE
OCHOBHBIX MpoOieM, TpeOyoMMX pa3pelIeHus] A pa3BUTUS BBE3AHOIO TypU3Ma, YKaszaiu
BBICOKYIO CTOMMOCTb TYPUCTHUYECKMX BHU3 M CIOXHOCTb HPOLEAYpPbl UX O(OpMIICHUS s
MHOCTPAHLIEB.

Cepreii BoiiToBuu (qUpeKTOp KpyIHOIO NPUHUMAIOIIETO POCCUICKOIO TypOIepaTopa), pacCMOTpe
ATy cUTYyaluio Ha npumepe Mcnanuu:

[Tockonbky 2011 ron o0bsBIeH nepekpecTHBIM rogoM Poccnu u Mcianuu ¢ 11e1bio pa3BUTHS
COTPYJIHUYECTBA MEXIy TocyaapcTBamu, To B Hadane 2011 roma B Manpune u bapcenone Obum
OTKPBITHl BU30Bble LEHTPbl PD. B cBiA3M ¢ 3TUM BCE HUCIAHCKHUE TypOIIEpaTophl, OTIPABIIAIOIINE
TypucToB B Poccuio ObuIH JTHUIIEHBI aKKPEAUTALIUY B KOHCYJIbCTBAX. Teneph Uil ciauu JOKYMEHTOB
Ha BU3bl OHM BBIHYXXJIEHBI CTOSATH B OOILICH Ouepeu ¢ YaCTHBIMU 3asBUTENISAMU U Pa3IUYHBIMU
HETYPUCTHMYECKUMH OpraHu3alusMu. Takke OJHOBPEMEHHO y BCEX KOMITAHWN Oblja OTKIIOYEHA
CHUCTEMa JJIEKTPOHHOW TMOJauu JTOKYMEHTOB uis odopmienus Bu3. CepBUCHBIH cOOp BH30BOTO
neHTpa cocrasisieT 35 eBpo, uro Ha 30% yBEJIMYMIO CTOMMOCTh POCCHUHCKON BHU3bL. Cpok
oopmienuss Bu3bl Takxke yBenuuwica - ¢ 3-10 mo 8-21 ngmsa. Ilpm stom B JoroBope ¢
TYypONepaTopoM yKa3aHO, YTO BU3OBBIM IIEHTP HE HECET OTBETCTBEHHOCTH 3a CPOKU O(POpPMIICHHUS
Bu3. [lo uroram Toro roma: Typnorok u3 Poccum B Wcnanuto Beipoc Ha 30%, a u3 Ucnanuu B
Poccun camswiics Ha 16%.

Tak jxe CHU3WICS MOTOK TYPUCTOB U3 OMmKalmx K HaM cTpaH: 24% CHU3MUIOCH KOJTHMYECTBO
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TypuctoB u3 OuunsHauu, Ha 19% - u3 I'epmanum, Ha 17% - w3 Hunepnangos, Ha 16% - u3
@paHuuu,  Ha 14% - w3  ABctpuMm U Ha 13% - w3  Hopseruu.
He menee BakHas mpoOiieMa —)HTO IUIOXas pa3BUTOCTh PETHMOHOB B IiejoM. Poccusi — cTpaHa
MHOTOTpaHHasi, TIOMUMO TYpU3Ma PEKPEAIMOHHOTO MbI MOXEM MPEIJIOKUTh U IKCKYPCHOHHBIC
TYpbl, U TYPBI C JICYEHUEM, U TOPHOJIBIKHBIE, SKOTYPbI, SKCTPUMAJIbHbIN OTIbIX U T.A. Ho, BeIe3:XKas
3a mpenensl MockBel miu Caskt-IlerepOypra yke He HaWTH NPAKTUUECKH LIMBUIM30BAaHHOU
uHbpacTpykTypsl. Jloporm dYacto OTCYTCTBYIOT, MOTENH, C yAOOCTBaMH Ha  YJHIIE,
MOJTypa3pylleHHbIE TIEH3aKU IEPEBEHb U CAMH JIOCTOIIPUMEUATEILHOCTH, YaCTO TONypa3pyIICHHBIC
— He MPpUOABIIAIOT JKEIaHUS MMOCETUTH HAIly CTPaHy TypuUCTaM. A MpUOaBUTH K 3TOMY €llle KINMaT
Y JIaHHBIC 0 0€30MTACHOCTH B HAIICH CTpaHe — KApPTHHA MOJTydaeTCs HE pajyKHasl.

OpnHako, ocTaeTcsi HaAekJa, 4YTO B MEpPCIEKTUBE cUTyauus yiaydymurcs. CyliecTByeT
@enepanpHas LeneBas nporpamma «Pa3BuTue BHYTpEHHEro U Bbe3AHOro typusma B PO (2011 —
2016 roser)», IO KOTOPOH BUAHO, YTO C KAXKIBIM TOJIOM (PMHAHCUPOBAHUE JAHHOW OTPACIH JOJKHO
YBEIUYMBATHCS, KOJIMYECTBO pPabOYMX MECT, a COOTBETCTBEHHO M 3aMHTEPECOBAHHOCTh B
KBaJU(UIMPOBAHHBIX CHEIMAINCTAX, YTO HaM, KaK CTyJ€HTaM, 0COOEHHO Ba)KHO, JOJKHO TaK ke
pacTu, ¥ MO BCEM MOKa3aTeJIsiM pOCT HHTEHCHUBHBIN.

[IpuBrneub BHHUMaHHME K HaIllell CTpaHE TakXke yke B Onukaiiivie Toapl JOJKHA 3UMHSISA
Omummnuaza B 1.Coun.

Ha Bcrpeue ¢ B.Mytko B Muncnoprrypusme B 2010 r.  mpeacraButenu TypOu3Heca
BBIJIBUHYJIM Ha OOCYXKJICHUE MPEIJIOKEHUS O CO3[JaHUU POCCUNUCKUX MPEJACTABUTEIBCTB 10 TyPHU3MY
3a pyOekoM, O MPEACTABICHUH €IMHOTO HAllMOHAIBHOTO cTeHaa P Ha TypUCTCKUX BBICTaBKaxX U
00 yKpeIsieHWH TMO3WIUid Ha WHQOPMANMOHHOM TIOJE JUISl TOCJCIYIOMIET0  YCIEIIHOTO
MIPOJBUKEHUSI POCCUHCKOTO TyPHPOAYKTA.

CEKIUA «BYXTAJTEPCKAM YUET U ®PUHAHCHI IPEJITPUATUS»

BOPOKUIIEBA A.T'.
MI'TY «<MAMW»
Hayu. pykoBoautens: TOHYAPOBA A.A.

AHAJIM3 KAJIPOBOH MOJUTHUKHA HA IIPUMEPE OIIBITHOI'O 3ABOJIA
MOCKOBCKOI'O QHEPTETHYECKOI'O HHCTUTYTA

HNmMeHHO yHHKallbHOE, MNpO(ecCHOHANbHOE SAPO KaIpOBOrO IOTEHIMANA SBISETCS Ha
CErOHSIIHUMN 1€Hb OCHOBHBIM KOHKYPEHTHBIM MTPEUMYIIIECTBOM JIF000TO HMPEIPUITHS.

B cooTBeTcTBHM € 3TUM KajpoBasi CTpaTerus BKJIIOYAeT B ce0sl pa3BUTHE MEpcoHala - OT
PYKOBOJMTEINS BBICIIETO 3BEHA J0 paboyero, CHocoOHOTO CBOEBpPEeMEHHO U 3P(HEKTUBHO
pearupoBaTh Ha U3MEHEHUS! BHYTPEHHEHN U BHELIHEN cpeabl.

OrpomMHOe BJMSIHME Ha KaJpOBYIO IMOJUTUKY pPACCMAaTPUBAEMOr0 MHON NpeanpUsTHs
(«OnbITHBIN 3aBOJT MOCKOBCKOTO OJHEPreTH4eCcKOro HWHCTHTYTa», cokpamieno - OII3 MOMU)
OKa3bIBaeT BHEWIHSS cpena, e€ ¢akrtopsl. Ilpexae Bcero - 3To peIHOK Tpyna. Ero cocrosiHue He
MO3BOJISIET HA HACTOSIIUN NEepuoJ BPEMEHM YAOBJIETBOPUTh MOTPEOHOCTH MPEINPUATHS B
BBICOKOKBUTH(PUITUPOBAHHBIX KaJipax pabouux mpodeccHii.

CrenuanucTbl € BBICOKOM KBalu(UKAIMEeH HMEI0T BO3MOXHOCTh MOJYy4YaTh BBICOKYIO
3apabOTHYIO IJIaTy, MHOTA BBILIE, YEM CIEHHUAIMCTHI C BHICHIMM 0Opa3zoBaHueM. [l 3amoiHeHus
BAaKaHCUI HEO0OXOAMMO MOJIHATh HMXKHUHM MOPOT 3apabOTHOMN IUIATHI BBIIIE, YeM Ha MPEINPUSTHIX
ropoja.

B uncne 6naronpusTHEIX (PaKTOPOB BHEHIHEH CPebl - YA0OHOE pacloioKeHUe MPeArpUsTus,
YTO TI03BOJIIET OECHpPEemsITCTBEHHO Jo0upaThcsi 10 pabodyero Mecta BCEMy I€pCOHAIY.
O0becrneyeHHOCTh PEryJIsiPHOM TPAHCIIOPTHOW CBSI3bI0 CO BCEMHU paiiOHAMU ropoja - aBTOOYCHOE,
TpoJuiei0ycHoe cooOlIeHHe, MapLIPYyTHOE TaKCH, a TaKKe >KEJe3HOJAOPOXKHBIA U TMOJ3EMHBIH
TpaHcnopT. B HemocpeacTBeHHOW OIU30CTH OT MPEANPHUITHS PACTIONOKEHBI MPOTYKTOBBIA PHIHOK
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(«JledbopTOBCKHUII») W pa3IWYHBIE Mara3wHbl, YTO YJOOHO Il paOOTHUKOB, W TAaKXKE SIBIISCTCS
O7aronpusTHBIM (PaKTOPOM.

Ha OII3 MDBOU O6bumn pa3paboTaHbl KaapoBbIe MPOTrpaMMbl 10 TPYJIOYCTPOUCTBY,
nepeoOyueHHIo IepcoHana. B cBOIO ouepenp, TEXHUYECKOE IEPEBOOPYKEHHE NPEANPHUITHSA,
BHEJPEHHUE aBTOMATH3allMM M MEXaHU3aluu NOTPeOOBajO IMOBBIIEHUE YPOBHS OOpa30BaHUS U
KBaMUpUKaMU pabOTHUKOB. B cBsi3u ¢ Tem ObuIM pa3paboTaHbl KaJIpoOBbIE IMPOrpaMMbl IO
Pa3BUTHUIO NEPCOHANIA, TIOBBIIICHUIO €r0 KBAIM(UKALIMY, a TAK)KE ONPEEICHbl YETKIE PUOPUTETHI
npu Habope nepconana. [Ipuyém pazpaboTka KaJpoOBBIX MPOrpaMM BeJlach B UETKOM COOTBETCTBHU
C KaJIpOBOM CTpaTerueil, Koropas, B CBOIO OYepelb, ObLIa OIpeneseHa HCXOAs W3 CTpaTeruu
Pa3BUTHA MIPEAIPUATHSL.

Onpenenénnas XECTKOCTh B TPEOOBAHUAX K TIATEIHHOMY BBIIIOJHEHUIO BCEX MPOMMCAHHBIX
TEXHOJIOTUYECKUX MPOLEAYD U BEICHUIO TOKYMEHTAIUU TOJIEPKUBACTCS IPOBOIUMON CTpaTeruei
MOBBILICHHS KAYE€CTBA BHITYyCKaeMON MPOAYKIIUU MPEITPUITHS.

B 2005 romy Obuim oOHoBieHBbl «lIpaBuia BHYTpEHHEro TpPYAOBOTO pPACIOPSAKAY,
OTpeeNAoIe NopAJoK NpuéMa U YBOJbHEHHs MEpCOHAla, OCHOBHBIE MpaBa M 00S3aHHOCTU
paOOTHUKOB W AAMHMHHUCTPALUH, MPOJODKUTEIILHOCTE pabouero BpeMEHHM M BPEMEHHU OTJIbIXa,
MOOUIPEHUS 3a yCIexXu B paboTe, AUCUUIIMHAPHYIO OTBETCTBEHHOCTh 3@ HapyLICHUE AUCIUILIUHBI
TPyAa, pA1 BOIIPOCOB OIJIATHI TPY/a, COLMAIBHOTO CTPAXOBAaHUs U KOMIICHCAIMI paOOTHUKAM.

Coznarorcsi HeoOXxoauMmblie ycinoBust 3(h()EKTUBHONH pabOTHI JIIOJICH, OHU OOECIIeYHUBAIOTCS
CPEICTBAMU 3alIUTHI, IPEIyCMOTPEHBI KOMHATHI OTHAbIXa, KoMdopTabenabHbIE pa3AeBaIKU U
nyuieBble, crosioBas. llepuoanuecku mNpOU3BOIATCS MEIUIIMHCKHE OCMOTPBHI sl paldouux,
npeaycMaTpuBaeTcs BcE HeoOXoaumoe Ui oOecriedeHuss KOM(OPTHBIX YCIOBHH JAEATEIbHOCTH
YIpPaBIJICHIEB.

[lo mpoBeneHHOMY aHaTU3y CPEIHEMECSYHOW 3apIuiaThl COTPYAHUKOB MPEANPHUATHS 10
KaTeropusiM (BBIOOPOYHO) MOKHO YBHJIETh, YTO II0 BCEM TIOKa3aTelsiM 3apabdoTHasl IuaTa
CTaOUITFHO YBEIMYMBAETCS TOJ] OT TOJIa, 3TO, MPEKE BCEro, TOBOPUT 0 ToM, uTo OI13 MOU BhIILIO
u3 cocrosiHus kpusuca kK 2011 romy. HanbaBku MOTHUBHPYIOT JrOfeil Oojiee KaueCTBEHHO H
J0OPOCOBECTHO HCIIONHITH CBOM 00SI3aHHOCTH, MIPUCYTCTBYET 3aUHTEPECOBAHHOCTD M COIHANIbHBIC
rapaHTuy.

Ecnu npeanpusitue pacuupsieT CBOIO AESITENbHOCTb, YBEIMUMBAET CBOU MPOU3BOJICTBEHHbBIC
MOIITHOCTH, CO3JaeT HOBBIE pabodyWe MecTa, TO CJEIyeT ONPEACTUTh IOMOJHUTEIBHYIO
NOTPEOHOCTh B TPYJIOBBIX PECypcax Mo KaTeropusiM u npodeccusiM 1 UCTOYHUKU UX TPUBIICYCHHUS.
[IpuBeny xapakrepuctuky pabotHukoB OII3 MOW no mnonoBoil: KOJIMYECTBO JKEHIIUH 32
aHAJIM3UPYEeMbIH TEepHoj] Bceraa ObUI0 MeEHbIIe, 4yeM MyXuyuH moutd B 10 pa3. MyK4uHBI
COCTaBJISIIOT HAuOOJBIIMN BEC B CBSA3M TEM, 4YTO MPEANPUATUE 3aHUMAETCS H3rOTOBJICHUEM
MPOAYKIIMHU Ha CTAaHKaX, MOTPY3KOM, pa3rpy3Koii, pa3Bo3oM ToBapa. ITa paboTa O0JbIlIe MOIXOAUT
JUTs (PU3UYECKH CHIIBHBIX JIFOJICH, TO €CTh MYXXYWH, YeM JUIs )KSHIIHH.

B 2009 r. mpou3011o COKpallleHUe COTPYIHUKOB. JTO, MPEKIE BCETO, CBA3AHO C MUPOBBIM
sKoHOMHUYecKUM KpuzucoM. [lociie 2009 r. npennpusiTie MONOIHIET ITAT PAOOTHUKOB.

JledpunuT BBICOKOKBATU(PHUIIMPOBAHHBIX CIEIHATUCTOB pPaObOYMX CIEUAIBHOCTEH BBI3BAI
HEOOXOIMMOCTh BECTH OTKPBITYIO KaJpOBYIO TOJIMTUKY B cdepe mpuéMa nepcoHaia, morpedona
M3MEHEHHUs B OIUIaTe TPyJa, Mep IO YJIYYIIEHUIO YCIOBUU TPyJa, MO MOJATOTOBKE CIELUATHCTOB
CBOMMHU CWJIaMH, TIO pPa3pabOTKe MEpONpUSATHA IS yAEp)KaHUS BHOBb TPHUHATHIX U
MOJITOTOBJICHHBIX CHEIUAINUCTOB.

B OII3 MDU nepcoHall HE MOXET OKa3blBaThb CYIIECTBEHHOI'O BIIMSHUS HA PELICHMUS,
MPUHUMAaeMble PYKOBOACTBOM. B03MOKHO, OIpeneneHHOE BIMSHHUE HA TaKOE IOJOXKEHHUE el
OKa3bIBAlOT (DAKTOphl BHYTPEHHEH Cpeabl NPEANPHATHSA: KOPIOpAaTUBHAs KyJbTypa, CTHIIb
PYKOBOJICTBA, CTPYKTYPHbIE TTapaMeTpPhl YIIPaBICHUS, TEXHOJIOTHsSI IPOU3BOJICTBA.

Crpykrypa OII3 MOU nuHeliHO-QyHKIMOHAIBHAS, IEHTpayM30oBaHHas. OHA JOCTATOYHO
xopoto noaxoaut ans OI13 MOU. [1pu 06beKTUBHOCTH MPUHUMAEMBIX YIIPABICHYECKUX PEIICHUN
NPENPUSITHE CIOCOOHO aTanTHPOBATHCS K MPOUCXOISAIINM H3MeHeHus M. Ho mpu Takoii cTpykType
BBITIOJTHEHHE COTPYAHUKAMH CBOMX 3a/lad CTPOrO PEerjaMeHTHPYeTCs IMpaBWIaMH, MPOIEAypaMU,
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HOpMaMM U MHCTPYKLOUAMHU, YTO BIIOJIHC MNPUCMIIEMO U OTYACTH H€O6XOI[I/IMO IIpru OPUCHTALIMH Ha
MOCTOSIHHOE TOBBIIIEHNE KauecTBa MpoAykiuu. OHAKO Ype3MepHasi periaMeHTallrs He O3BOJISIeT
CIIOHTAHHO M aJICKBATHO pCarupoBaTb Ha HCOXUAAHHBIC U3MCHCHUA BO BHEITHEU cpeaec, 4To BCACT
K OTCYTCTBUIO THOKOCTM U TPEMSATCTBYET BBEICHUIO HOBBIX OJIIEMEHTOB B JAESITEIBLHOCTU
NPENIPUATHSL.

Ha mpennpustun npeo0ianaioT aBTopuTapHbie ynpasieHueckre Gopmbl. CTUIIL PYKOBOJICTBA
— cMemannbii. Ho B HEM mpeolOsianatoT 3J€MEHTHl aBTOPUTAPHOTO XapakTepa YMNpaBJICHHS: B
paboTe KOJIJIEKTUBA MCHOIB3YIOTCS CTaHAApTHBIC MPaBHIa, METOJUYECKHE YKa3aHUs, MHCTPYKIHH
U Jpyrue YIpaBJICHYECKUE JOKYMEHTBI, IIOJYUHEHHBIM IPEAOCTABIIAIOTCS HUCIOIHUTEIbCKUE
GyHKIIUY; KOJIJIEKTUB paboTaeT B YCIOBUSAX MPUHYAUTEIHHOTO pekuMa (IO TUIY KOHBEHEpPHOTO),
3a/1aBaeMoro OO0IIel opraHu3alKei Tpya0BOro mpoiecca.

Baxneiiieil 3amaueil Ha CerofHs SIBISETCS pPAlMOHAIBHOE OMpeeNeHue MPUOPUTETOB B
peayim3anii  KaJpoBol pabOTBI HAa OCHOBE OICHKH PE3yJIbTATOB JICATECIBHOCTH, BBISBICHHUS
mpo0sieM U OLEHKU KaJpOBOTO MOTEHIIMAA MPEANPHUATHS B COOTBETCTBUU CO CTpaTEruel pa3BUTUA
npeanpuarus. 11o cytu, BcTaér 3aga4a nepenpoeKTUpoBaHus KaApOBOM MOJIMUTHKY npeanpuatus. 1
pelieHre 3ToN 3ajau MOXKET ObITh HalJIeHO, KaK MPU MPUBICYCHUH MEHEHKMEHTA CPEIHErO 3BeHa
1 HanOoJiee KBATM(UIIMPOBAHHBIX CIICIUAIMCTOB K OMPEICIICHUIO POJIM U MECTa KaJIpOBOH pabOTHI
(a a1 3TOro HEOOXOAMMO paccMaTpUBATh MEPCOHAN MPEANPUITHS, KaK €ro CTpaTernyecKuit
pecypc, HEOOXOAMMO MNApTHEPCTBO B TPYAOBBIX OTHOUIEHMSIX), TaK M y3KMM KpYyroM JIHII,
MPUHUMAIOIINX OTBETCTBEHHOCTh 32 COOTBETCTBYIOIIEE PEIICHUE U UX MOCIEICTBUA.

Ho, xoneuno, rnmaBuoi mpobOnemoii OI13 MBOU B obnactu KaapoBOW MOJUTHUKH OCTAETCA
AeUIUT  BBICOKOKBATU(MUIIUPOBAHHBIX  CIEHUAIUCTOB  PabOoYMX  CHEIHATbHOCTEH, XOTs
NpeaAnpusATUC TIBITACTCA PCIIATh ITY HpO6J’IGMy no cpeacrBaM CTHUMYJIHUPOBAHHUA W MOTHUBALUU
Tpyna.

KABAHOBA /I.E.
MI'TY «cMAMWN»

Hayu. pykoBoautens: npod. KOBAJIEBA O.b.
CTATUCTUYECKHUE METO/Ibl OHEHKHW KOHIEHTPALIUU ITPU3HAKA

OpHa U3 3a/1a4 CTaTUCTUYECKOTO aHAIN3a CTPYKTYpPbl 3aKIH0YAETCs B ONPEIEICHUN CTEINCHU
KOHIIGHTPALMU M3y4aeMOro IMpH3HAaKa [0 E€IMHHULAM COBOKYIHOCTH MJIM B  OIICHKE
HEpaBHOMEPHOCTH ero pacnpeneneHus. [lokazaTenum  KOHIEHTpalMU — MCIOJB3YHOTCS B
HSKOHOMHUYECKUX HccienoBaHusaX. OHM OCHOBaHbl Ha COMNOCTABICHHUM KOHKPETHOTO 3HAYECHUS
IoKa3aTess ¢ MAaKCUMAaJIbHBIM 3HAYE€HUEM TOr0 M0Ka3aTesl B COBOKYITHOCTH.

OrneHka cTeNeHU KOHIIEHTPALUHU OCYIIECTBISETCS MOKA3aTeNsIMU: HHICKCOM KOHIICHTPALUH,
koaurmentamu Jlopenna u J>xunu.

WHupexkc KOHIEHTpaluyu — MoKas3aTelb CTENEHH KOHIEHTpAalMK MPOAaBLOB Ha pbiHKE. OH
M3MEPSIETCS KaK CyMMa PBIHOYHBIX JOJIed KpYMHEeWmux (upMm, HeWCTByOIMX Ha pbiHKEe. Ho
uHpOpMaLKs, KOTOPYIO JaeT UHJEKC KOHLIEHTPAIUH, JaJIEKO HE JIOCTATOYHA JJIS XapaKTePUCTUKU
pbiHKa. [lokazaTenp MHAEKCA KOHIEHTPALUU HE TOBOPUT O TOM, KaKOB pa3mep (HUpM, KOTOpbIE HE
nonaiau B BBIOOPKY, a Takke 00 OTHOCUTENbHOW BenuunHe ¢(upM u3 BbIOOpkH. C 3TOMU
0COOEHHOCTBIO MHJIEKCA KOHIIEHTPALIMHU CBsI3aHa BO3MOKHAs! HETOYHOCTh €T0 UCIOIb30BaHUs.

Takolf moKa3aTenu KOHIIEHTPALMM, KaK KOA(PQHUIMEHT KOHIEHTPALMH, HAa3bIBACTCA
nokaszaregeM aOCOJIOTHOW KOHUEHTpalMM, TaK Kak OTpaXaroT JOJM pPbIHKA JaHHOTO
(abcomroTHoro) yKcna ¢pupm. Ilokazarenu OTHOCUTENFHONW KOHLEHTPALIMH U3MEPSIOT HEPABEHCTBO
pacripesieneHuil Bcex (pUpM, MOCTABISAIOMIMX MPOJYKIMIO HA JaHHBIA PBIHOK, MO PHIHOYHOM J07I€.
OTH pa3auyus MOXHO OTOOpa3uTh Ha KpuBoW JIOpeHIa, a OIEHUTh C MOMOILIbI0 K03(dumueHToB
KOHIeHTpauuu JlopeHua u J[>Kunu.

Paccmotpum npumep.
Onpenenum cTeneHb KOHIEHTPALUK JOXO00B HACEJIEHHs 10 JaHHBIM TaOJIuLbI 4.
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Tabnuya 4
Pacnpeodenenue 00x0006 nacenenus Poccuu 6 2011 2.

O0beM ICHEKHBIX

20%-HbIe rpyIIIbl J10X0Z10B _ e H dH e
HACEJICHUS % K & dyi dxi dyi dy; dyi ¥ |dxi - dyil
UTOTY &
A 1 2 3 4 5 6 7

ITepBas (c
HAMMEHBIITMMHU 6,0 0,060 0,2 0,0120 0,060 0,0120 0,140
JIOXOJIaMH )
Bropas 10,4 0,104 0,2 0,0208 0,164 0,0328 0,096
Tpetbst 1408,0 0,148 0,2 0,0296 0,312 0,0624 0,052
YerBepras 21,2 0,212 0,2 0,0424 0,524 0,1048 0,012
[Taras (c
HAMBBICIIIAMHU 47,6 0,476 0,2 0,0952 1,000 0,2000 0,276
JI0X0/1aMH)
Hroro 100,0 1,0 1,0 0,2000 X 0,4120 0,576

188

Jlnsa pacuera ko3 dunrienta JKUHN BOCTIONB3yEeMCsl HTOTOBBIMH JaHHBIMU Tpad 4, 6 Tadm. 4:
E=1-2=04120+02=0376  yu37,6%.

Wcnones3ys nannbie rpadsl 7 Tadn. 4, onpenenum kodddunmeHt Jlopenna:

8 , nin 28,8%.

O6a ko3 urmenTa yka3bBarOT HA OTHOCUTEIHHO BBICOKYIO CTENIEHb KOHIICHTPAITUH JI0XO0/I0B
HACEJICHHUSI.

PaccmoTpeHHbIe MMOKa3aTeNu KOHIIGHTPALWU JAal0T JOBOJIBHO IpyOyIO OIEHKY, HEaJeKBATHO
pearupysi Ha e¢ M3MCHEHHE BO BPEMCHH. B HHMX HeIOCTaeT SKOHOMHUYECKOW ONpeIeICHHOCTH
MOJy4aeMbIX OIEHOK B PACIpEACICHUU JIOJICH PBIHKA WM JO0XOJOB, IMPEIINoJararoneld 4eTKoe
BbIJICJICHUE Tpymil. [Ipu SKOHOMHUYECKOH OIICHKE BEJIWYMHBI KOHIICHTPALMU M BO3MOXHOCTEH
MOHOIIOJIM3AINY HEIb3sI IPUHUMATh B PACcUYeT TOJIHKO BEITUYHUHY KaKOTO-TO OJIHOTO MOKAa3aTesl, HO
HAJI0 TPOBEPHUTh, HACKOJIBKO OJHOPOJHBIM SIBJISICTCS caM OOBEMHBINH NPHU3HAK, paCIpEiCiICHHE
KOTOPOTO U3Y4aeTcsl.

BOPOHUHA A.A.
MI'TY «MAMIN»
Hayu. pykoBonutens: npod. IABEJIBEB B.II.

MEXIYHAPOJIHBIE CTAHJIAPTHI ®UHAHCOBOM OTUETHOCTH

B mepmoa mepexoma K pPHIHOYHBIM OTHOIICHHSM CYIIECTBYET HEOOXOAMMOCTH BKIIOUCHHS
pPOCCUIMCKON HSKOHOMHMKM B MHUPOBYIO. OJIMH M3 OCHOBHBIX 3TaloB 3TOro Ipouecca -
COBEpILIEHCTBOBAHUE OyXTaJITEPCKOTO yueTa U ero NpuOIMmKeHne K MeX/IyHapOAHbIM CTaHAapTaM
(UHAHCOBON OTYETHOCTH.
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Ha cerognamuuii neHb BeleHHEe OW3HECA Ha MEXAYHAPOJHOM YPOBHE IPAKTHUUYECKH
HEBO3MOXXHO 0€3 MCIOJb30BAHUS €AMHBIX YYETHBIX HOPMATHBOB, IPUMEHUMBIX BHE 3aBUCHMOCTH
OT cTpaHbl. MexyHapoaHble ctanaapThl puHaHcoBoi oTuérHocTH (MC®O), npusHaHbl 0 BeeH
TUIaHeTe Kak A(PQEKTHUBHBIA WHCTPYMEHTApUi JUISI MPEJOCTABICHUS IMPO3pPAauyHOW M TMOHATHOW
MH(POPMALIUH O AEATEIbHOCTH KOMITAHUH.

AHanmm3 MEeXIyHApOJHBIX CTaHAAPTOB (PMHAHCOBOW OTYETHOCTH IMO3BOJISIET OTMETUTH LI
Pl OTIIMYMA POCCHHCKOM CHCTEMBl OyXrajJTepcKOoro ydyera M OTYETHOCTH OT 000OIIEeHHOH
MEXyHApOJAHOM cUCTeMbl. Benb OHM pa3pabaThIBAIOTCS € ydacTHeM OyXTraiTepoB, (pHMHAHCOBBIX
AQHAJIUTUKOB U IPYTHX OJb30BaTesel (PMHAHCOBOM OTYETHOCTH, JIEJIOBOIO COOOIIECTBA, (POHIOBBIX
OMpK, PEryJATUBHBIX U IOPUIUYECKUX OPraHoB, MPEACTABUTENECH yueOHBIX 3aBEACHUN M JPYyrux
3aMHTEPECOBAHHBIX (PU3MUECKUX JIUI M OpraHU3aLUi BCEro MUpa.

Tema naHHON paboOTHI BHIOpaHAa MHOM JUIsl TOro, 4TOOBI MOCJE MCCIEN0BAaHUS CTajla Oosee
SCHA POJIb MEXAYHAPOIHBIX CTAHIAPTOB (PMHAHCOBOI OTUETHOCTH.

AKTYaTbHOCTh pacCMaTpPHBAEMOI TEMbI MOAYEPKHUBAET TOT (DakT, 4To mpobIemMa BHEIPEHUE
MC®O no3BoasieT COBEPIIEHCTBOBATh BHYTPEHHIOIO CUCTEMY YNPABICHUS MPEANPHUATHEM 33 CUET
UCIIOJIB30BAHUs €UHBIX METOJMK ydeTa B LEJIAX YIPABICHUS XO3AMCTBEHHOM JEATEIBbHOCTBIO, a
TaKXKe IOBBICUTh KOHKYPEHTOCHOCOOHOCTh KOMIIAHMM 3a CYeT OO0ecledeHus HaJlexkKHOH u
npo3pavyHoi HH(pOpMaIuel 3anHTEPECOBAHHBIX MOJIb30BATEINCH.

Lenbp naHHOM pa®oOThl — BBISBUTH 3HAUEHUE MEXAYHAPOJHBIX CTaHAAPTOB (UHAHCOBOM
OTYETHOCTHU.

3a/1a4y UCCIIEIOBAHUS:

1. W3ydnTh HCTOPHIO TPOUCXOXKIACHUS MEXKIYHAPOJHBIX CTAaHAAPTOB (HMHAHCOBOM
OTYETHOCTH,;

2.0npenenuTh CTaHIAPThl PUHAHCOBOIM OTYETHOCTH, BXosue B MCDO;

3.IIpoBecTH CpaBHUTEIbHYIO XapaKTEPUCTUKY OyXrajaTepckoro yuyera U (PUHAHCOBOM
otuetHocTu B Poccun ¢ MCOO.

4.BbIIBUTH NPEUMYLIECTBA MEKYHAPOIHBIX CTAHIaPTOB (PMHAHCOBON OTYETHOCTH;

OOBEKT MCCIeIOBAHUS — MEXK/TYHAPOAHbIE CTAaHAAPThl (PUHAHCOBOW OTYETHOCTH

[IpenMeroM wmccieioBaHus SIBISIETCS CTPYKTypa MEXIyHapOJHBIX CTaHIAapTOB (PMHAHCOBOMU
OTYETHOCTHU.

B npoumecce nmnpoBeneHuss HUCCAEAOBAHUS — MCIIOJIB30BAIMCh  PA3jIMYHbIE HCTOYHUKHU
UHpOpMaLIUU:

-CTaTUCTUYECKUE MaTEpPHAJIbL;

-HAay4HO-TIOMYJIAPHbIE  JKypHAJlbl  AKOHOMHMYECKOW, (UHAHCOBOM M  OyXrainTepckoi
CIIeHHATIN3aLNH;

-HTepHeT-pecypcehl.

Teopernueckas 3HAUUMOCTb pabOTHI 3aKIIIOYAETCSI B TOM, YTO OHA PACIHIMPSET IPEICTaBICHNE
0 BO3MOJKHOCTSIX MCIOJIb30BAHUS MEKAYHAPOIHBIX CTAaHAAPTOB (PMHAHCOBOM OTYETHOCTH.

KOHOBAJIOBA A.A., YEPBAPH E.K.
MI'TY «<MAMW»
Hayu. pykoBoaurens: npod. IABEJIBEB B.I1.

OCOBEHHOCTH HAJIOTOOBJIO)KEHUSI UMIIOPTHO-9KCIIOPTHBIX ONEPAITAM

[To mepe unTerpanuu Poccun Ha MUPOBOM PBIHOK, Bce 0ojiee BaKHBIM U PE3YJIbTUPYIOIIUM
(bakTOpOM ee SKOHOMUYECKOH KHU3HH CTAHOBSITCS UMIIOPTHO-IKCIIOPTHBIE omepanuu. ['ocyaapcTBo
HCIIOJIB3YEeT HAJIOTH KAK MHCTPYMEHT T'OCYJAPCTBEHHOIO PETYJIMPOBAHMS U CTUMYJIHMpOBaHus. M3
JTOr0 CIEAYET, 4YTO COBEPLICHCTBOBAHME CHUCTEMbI HAJIOIOBOIO PEryJIUPOBAHUS WMIIOPTHO-
HKCIIOPTHBIX OIEpaluii BBICTYMAeT HEOOXOIMMBIM U 00s3aTeldbHBIM YCI0BHEM 3((HEKTUBHOIO
rOCYyapCTBEHHOIO PEryJupoBaHus BHEWIHEW TOProsid. I1o naHHbIM TaMOXEHHOW CTATUCTHUKH,
METO/Bl HAJOTOBOTO PETYJIMPOBAHMUS HMMIOPTHO-3KCIIOPTHBIX OIEpalUii CTAHOBATCS BaKHBIM
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MHCTPYMEHTOM BJIMSHUS Ha KOHKYPEHLMIO Ha BHYTPEHHEM pblHKe. Posib  Hanorororo
pEryJMpoBaHMsl MMIIOPTHO-IKCIIOPTHBIX  OlEpaliii B SKOHOMHMKE COBPEMEHHOI'O TOCYJapCcTBa
o0ycoBUIa BHUMAHUE YUYEHBIX K MCCJIEOBAHUIO MPOOJIeMbl (YHKIMOHUPOBAHUS HAJIOTOB IpPU
orepanusax dKCIopTa U UMIOPTA.

Kak ogmH W3 BHIIOB KOCBEHHOTO HAJIOTOOOJIOKEHHUS BBICTYNAET HAJOr Ha J100ABICHHYIO
croumocts (HAC), KOTOpBI HMEET TpU OTIAMUYUTEIbHBIE OCOOCHHOCTH:

1. B obGsaraemsrii 000pOT HE BKJIFOYEHBI CyMMBI paHee yIIAYeHHOTO TUIATeNIBIIMKOM HaJIora.

2. Hanor yka3ssiBaeTcs B C4ETaX M YUUTHIBAETCS OTACIBHO B COCTaBE 1ICHBI TOBApA.

3. Oobnaraercs HAJIOTOM BeCh 00OPOT, B TO BpeMsi Kak B OIO/PKET OIJIAYMBACTCS TOJBKO Ta
4acTh HAJIOra, KOTOpas Hajl0aBJieHa K 3aKyTIOYHON IIeHEe TUIaTelIbIIHKa.

HJIC ObiBaeT 1ByX BHJIOB: TOPU30OHTAIbHBINA U BEPTUKAIbHBINA. [ OpU30HTANIBHBIN — HAJIOT 1O
OJIHOM TpakIaHCKO-IIPABOBOM clieiKe. BepTUKanbHBI — MTOroBas CyMMa Hajlora 3a HECKOJIBKO
COBEPILEHHBIX CIEJIOK 3a ONPEACIICHHBIN IPOMEKYTOK BPEMEHU.

Hanoromnartensiiuk — COOCTBEHHO JAEKJIApPaHT WM MHOE JIMIO, 3aKpeljeHHOEe B
HOPMATHUBHBIX aKTaX 10 TAMOKEHHOMY JIEITy.

OOBEKTOM HaJIOr000JOKEHHs BBICTYMAIOT TOBAapbl M YCIYTH, NEpeMellaeMble B TOM WM
MHOM Ka4ecTBe (MMIOPT/IKCIIOPT) TAMOKEHHYIO rpaHuIly PO.

BBo3 TOBapoB u ycimyr Ha Tepputoputo P® cormacHo HanoroBoMy 3akOHOZATENbCTBY
ABIIIETCS peaju3aluei ToBapa, U, Kak cieacTBue — noaiexut oonoxennto H/IC.

OCHOBHBIM HOpPMaTHBHBIM JOKYMeHTOM BbicTymaer 21 rmaBa Hanorosoro Kopekca P®
«Hauor Ha 100aBICHHYIO CTOUMOCTBY.

Axumssl. Ele ogHuM M3 BUAOB KOCBEHHBIX HAJOrOB BBICTYIAIOT aKLU3bl — HAJOT HA TOBAphbl
U YCIyTH, BKIIOYAaeMbI B HeHYy WM Tapud. PacrnpocTpaHSIOTCS Ha MOJAKIU3HYIO MPOIYKIIHUIO.
OTUM BUJIOM Hajlora objaraercs Takasi CBepXpeHTalesibHas POYKIHs, KaK aJIKOroJib U Tabax.

[InaTenspmMk akmu3a — JULO, IPU3HAHHOE HAJIOrOIUIATEIBIIMKOM B CBSA3HU C NEpEMELICHUEM
COOTBETCTBYIOLIUX TOBAPOB YEPE3 TAMOKEHHYIO rpaHuly Pd.

OOBeKT HaJIorooOJ0KEHUsI B 3TOM Cllydyae — BBO3MMbIE Ha TeppuTopuio P® mopakuusHble
TOBapBHI.

JIBoiiHOE Hanoroo0JI0XKeHue — TiaBHas rnpobdiiemMa HajaoroBoi noiautuku P®. BosHukaeT B
pe3yJsibTaTe MOCEeA0BaTEIbHOIO OO0JIOKEHUS JOXOI0B KOMIIAHUM B CTpaHe, IJieé OHa MOJy4yaeT
JIOXOJI, U B CTpaHe, IJe ee opuandeckas peructpanus. M30exaTs 3TOro MOXKHO Kak ¢ MOMOILBIO
OJIHOCTOPOHHEI0 HaJOroBOro BbIYeTa (OCBOOOXAECHMS), TaK M C IOMOIIBIO COTJIAIEHUH IO
YCTPAHEHUIO JIBOMHOTO HAJIOTOOOI0KEHHUS.

B 3akiiroueHHe CTOUT OTMETHUTh, UTO OTEYECTBEHHAsI HAJIOIOBAsl IIOJUTHUKA Jlajieka OT ujaeasa u
IIPO3PAYHOCTU ACUCTBUU. VIMEHHO IO3TOMY OCHOBHBIM HAIIpaBICHUEM €€ pPa3BUTHUS CTAHET
JUKBUJAIMUS TPOOEIOB B HOPMATHUBHO-NPABOBBIX aKTax OO0 HMMIIOPTHO-IKCIIOPTHBIX ONepanusx,
yperyaupoBanue Bompoca Bo3memieHus HJIC, a Taxke co3laHue CTHUMYJIOB [UIsl Pa3BUTHS
POCCUICKHUX OpraHU3aIil.

CEKIlUA <MAPKETHUHI' U MEHEJIZKMEHT»

I'OPJIATOBA A.H.
'OV BIIO «TTAMDVYII»
Hayu. pykoBoautens: k. 3. H. KASAHIIEBA C.B.

OBOCHOBAHUME UHTEPECOB CITOHCOPOB JJI1 BXOJIA B START-UP IITPOEKT

O)IHI/IM N3 CaMbIX CJIOKHBIX M OTBCTCTBCHHBLIX OJ3TAllOB pCalu3alluid IHPOCKTa ABJIACTCA
MPUBJICYCHUC TCX JIML H OpFaHHSaHHﬁ, KOTOPBIC MOT'YT W TOTOBBI OKa3aTb CIIOHCOPCKYIO
noaaepKKy. JIro0oi mpoeKT Tak U OCTaHETCS MPOCTO MPOEKTOM, €CiIM He OyAeT AEHEr, YTOObI ATO
OIlIaTUTh.
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Kak e rpymnma WHUIMATUBHBIX CTYJEHTOB CMOXET 3alMHTEPECOBATh OpPraHU3AIUI0
MIO)KEPTBOBATh YacThb CBOUX pecypcoB? OTOMy BONpOCY W OyJEeT IOCBSLIEHA TE€Ma JaHHOIO
JIOKJIa/a.

Kaxnpii cnoHCOp paccMaTpuBaeTr, NPEkKIAE BCEro, 3KOHOMMYECKYHO BBITOJY OT CBOETO
BIIO>KCHMUSI.

DKkoHOMUYECKast 3PPEKTUBHOCTH IS CIOHCOPA MOXKET pealin30BaThCs B HAPABICHUSX:

— IoBbIlIeHNE JTOSITBHOCTH K OpPEeH]y CIIOHCOPA;

—Pa3memenne pexiaMbl, mOHap, pacnpocTpaHeHWe HHGOPMalMU B HOBBIX II€JIEBBIX
ayJIuTOpUSIX;

—Bocnutanne npogeccnoHaIbHBIX CHEIUATICTOB.

[loBpIlIEHNE JTOATBLHOCTU K OpeHJy CHOHCOpa — 3ajaya Ha CErOJHSLIHUM JEeHb JOCTaTOYHO
aKkTyaJlbHas (B YCJIOBUSIX BBICOKOM KOHKYPEHIIMM Ha PBIHKE) W MOXET IPHUHECTH PE3YJIbTATHI.
OpHako NTPOCYMTATh, HACKOJIBKO YBEIMYUTCS MPUObUIbL OpraHU3alMi 3a CYET IOBBIIICHUS
JOSTIBHOCTH MOTPEOUTENS I0CTATOYHO CIIOKHO.

Pa3menienue 10roTunos, nuap, Ha pa3jIMuyHOrO PoAa MEPONPHUATHUSAX, TPOBOJIUMBIX KOMaHI0M
MMEET HENOCPEICTBEHHOE JIEHEKHOE BBIPAKEHUE M NOJJAETC IOAcYeTaM. JTO HallpaBlICHUE,
BEPOSATHO, 00JIee BCEro 3aMHTEPECyET CIIOHCOPA, U TIOKAXKET 1eJIeCO00Pa3HOCTh €0 BIOKEHHH.

OpnHako, OCHOBHOM CMBICI JAaHHOTO IPOEKTa 3aKIYacTcs B COBEPUICHCTBOBAHUU
pohecCHOHANBHBIX HABBIKOB CTYAEHTOB, IPUHUMAIOUINX YYAaCTHE B HEM.

VIMeHHO 103TOMY MBI MpE€UIaraéM METOJMKY 0 NPUBJIEUYEHUIO CIIOHCOPOB B HaIlpaBJIEHUU
BOCIIUTAHUSA TNPOPECCHOHANBHBIX CHELHMATUCTOB, KOTOpble B JaJbHEWIIEM MOTYT CTaTh
MNOTEHIMATIBHBIMU PaOOTHUKAMU OpraHU3alMH-CIIOHCOPA.

Kaxnpiii paboronaTens MOHUMAET, 4YTO pPAOOTHUKH — TJABHBIM pEeCcypc OpraHU3alllH.
Ceropns, HaOJt0JaeTCs TEHACHIUS HailMa MOJIOABIX CIIEIUAUCTOB - CIEIMATIUCTOB 0ojee THOKMX
K WM3MEHEHMSM BHEIIHEH Cpelbl, CIOCOOHBIX YJaBJIMBATh HOBBIE TEUEHMS, CIEHUAIUCTOB CO
CBEXHUMH UMM U HECTAHIAPTHBIM MOAXO0A0M K penieHHIo 3a1a4. OJHaKo, MOJIOJON CIIELUaINCT,
MOJTyYMBIIUN 00pa3oBaHUe, KaKk MPaBUJIO, HE UMEET MPAKTUYECKUX HABBIKOB M HE OCBEJOMIIEH O
TOHKOCTSIX pa0oThl mpeanpusTusa. VM Torma opraHu3anys HaYMHAET MHBECTHPOBATH B pabOTHHMKA
JICHEX)KHbIE CPEJICTBA JUISl TOrO, YTOOBI pa3BUTh B HEM HEOOXOJIMMbIE CHOCOOHOCTH. A 3TO, BO-
MEPBBIX, TpaTa JEHET, BO-BTOPHIX, TpaTta BpeMeHH. K Tomy ke, 4TOOBl «OOBEKT MHBECTUPOBAHUSD)
HAyuyuicsl MPUMEHATh Ha NPAKTHKE BHOBb IOJYUYEHHBIE 3HAHMS, B OYEPEJHOW pa3 HEOoOXOIUMBI
BpPEMEHHBIE 3aTpaThl U BCE 3TO OyAET CONMPOBOXKIATHCS OIMIMOKaMHU, YTO HECOMHEHHO NPUBENET K
3HAYUTENIbHBIM PUCKaM I OpraHU3aIiy.

YHUKaIbHOCTh CTYAEHTOB, IPUHUMAIOIIUX Y4YacTUE B MPOEKTE, B TOM M 3aKJIOYAETCS, YTO
1I0CJI€ MTPOXOXKACHUSI 3TON «ILKOJbI )KU3HW», OHU CTAHYT TEMM CIIELIMATIUCTAMU, B KOTOPBIX YK€ HE
BO3HUKHET HEOOXOUMOCTb BKIIJIbIBATh JCHBIU U UCIBITHIBATH OT STOTO PA3IUYHbIC PUCKH.

CyTb npenjaraéMoil METOJUKHU 3aKIYAETCS B CO3AAHUU «IIpaic-IMCTa» CHEUaINCTOB, U3
KOTOpOro Oy/ieT BUAHO:

—Kakyro 10MoIHUTENbHYI0 CTOMMOCTD TPUOOpPEN CTYACHT (CKOJIBKO B JICHEKHOM BBIPA)KEHUH
ObLIO OTPAUYEHO HA CTYJIEHTA JIJISl TIOBBIIICHUS €r0 HAaBBIKOB);

— B kakux o0nacTsx, ¥ Mo KaKMM BOIIPOCaM MOTyvas 3HAHUS,

— CKOJIbKO Ha 3TO OBLIO 3aTPAayeHO BPEMEHH;

—Kakue koMrereHImm npuoOper;

—Onucanbl KOHKPETHBIE IPOAYKTBI €ro JESATEIIBHOCTH (J10Ka3aTeIbCTBO IPUMEHEHUs
IIPAKTUYECKUX 3HAHUM Ha MPAKTUKE).
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BEXXHWH /1.B.
MI'TY «<MAMI»
Hayu. pykoBoautens: cr. npen. KOPOTYH O.H.

AHAJIN3 BEHUYPHBIX HUHBECTUIINI B THHOBAIIMOHHBIE ITPOEKTHI

ITo omeHKaM AKCTIEPTOB 00bEM BEHUYPHBIX WHBECTUIIMM B MHHOBAITMOHHBIC TPOCKTHI B
Poccuu cocrasu nopsika 40miipa pyouseit (1.3mupa$), uto cocrarnser menee 1% 0T MUPOBBIX
roKazaTesiei.

HecmoTtps Ha 310, 1MHAMKKaA POCTa MHBECTULIMIA B MHHOBAILIMOHHBIN CEKTOpP, Kak B Poccuu,
TaK ¥ 3a pyOeKoM U3MEPSETCs JBY3HAYHBIMU YHCIIAMH, YTO SBJISICTCS MOIIHBIM JAPaiBEPOM ISt
yBEIHUEHUSI 00BheMa BIIOKCHUN U TPUBIICYCHUS HOBBIX HHBECTOPOB B MHHOBAI[MOHHBIE CTAPTAIIBI.
Exeronno B mupe npousBoautcs nopsaka 10000Teicay clieoK 1Mo MOKYNKe J0J1€H B KOMIIAHUSIX,
WHBECTUPYIOIINX B IPOPBIBHBIC TEXHOJIOTUU M U300peTeHus1, B Poccun c4eT Takux CIIeloK He
MPEBBIIIAET HECKOJBKUX JIECATKOB.

Yucno BeHYYpHBIX QOHO0B
¥ GOHA0B NpAMbIX MHBECTULIMWA B Poccuu
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Tao.1 uct. PABU

PacnpepeneHue WHBecTUUMWA no oTpacnam, 2010 rog

MeguuuHalagpasooxpanenue 2,1% nlE NpomuiwnenHos
| | ebopyaceamue 3,H%
----- —_ 1
Censckoe xo3ndcTen 2,1% Al ——- 3uepreTvka 4,0%
TenekoMMyHHKAWAN —- , U
37.6% KomMnuioTeps 4,7%
S
|
!
|
OcTanbHbe | MNotpebuTenscrmn
otpacni 0.6% -—-—- — ' puiok 11,4%
1
PuHaHcoBbI® yomyre 33,5% ——— .

Taob.2 uct. PABU

Brnoxenue B craparam — 3TO BCerja IMOBBIIICHHBIH PHUCK, PPEKTUBHOCTh TaKOro poja
WHBECTHUIMH 3aBUCUT OT MHOTHX KpuTepues. M30exkaTh TUIMYHBIX OIIMOOK Ha BBIXOJIE U MOJIyUYUTh
BBICOKYIO NpPUOBUIL M MHHOBAIIMOHHBIM MPOMYKT Ha BBIXOJE — KIIOYEBas 3ajjadya BEHUYPHBIX
kanutaucToB. B Poccun Ha naHHBIE MOMEHT KPYNHEMIIMM BEHUYYPHBIM HWHBECTOPOM SIBIIETCS

192



HIK

MRARMA 2012

rocygapctBo. [lostromy B cBoeil palore s pewmmsa MpoaHATU3UpOBaTh 2  KPyHMHEUIIMX
MHHOBaIIMOHHBIX NpoekTa coBpemeHHoW Poccun: I'K «Pocnano» u UL «CxonkoBoy.

A®OHACBEBA H.B.
MI'TY «sMAMN»

Hayu. pykoBoautens: k.3.H., foueHt HHAPSAH J.TI'.
HAITPABJIEHUE PA3BUTUSA MAIIMHOCTPOUTEJBbHOM OTPACJIA

DOKOHOMHMKAa MAIIMHOCTPOCHMS  BKIIOYaeT B  ce0s OKOHOMHUKY: CTaHKOCTPOEHWUS,
puOOPOCTPOCHUSI, HHEPreTUYECKOT0, METATyPrUuecKoro, XHUMHYECKOr0 MalluHOCTPOCHHUS,
CEJIbCKOXO035HCTBEHHOE MAIIMHOCTPOCHHE (BKJIIOUasi TPAKTOPOCTPOCHHE).

PykxoBoactBo Poccuiickoit @enepanuu ONpenenniio CTpaTErHyecKue 3aJadyu IMepexoaa OT
CBIPbEBOM DKOHOMMKHM K MHHOBALMOHHOW. Ha3BaHbI IATh NPUOPUTETHBIX HAINIPABICHUMN, PA3BUTHE
KOTOPBIX HAXOAUTCS MO/ MPSIMBIM KOHTPOJIEM IIPE3N/ICHTA!

1) BOMPOCHI TOBBIMICHUSI 3HEProd((HEKTUBHOCTH M pecypcocOepexeHus (BKIOYas
pa3paboTKy HOBBIX BUJIOB TOILINBA);

2) AJIEPHBIE TEXHOJIOIUH;

3) (dapmaneBTUKa U MEAUIIMHCKAS IIPOMBIIIIJIEHHOCTH;

4) COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHUH U IPOrPaMMHOE 00eCTIeueHHE;

5) KOCMHUYECcKasi OTpacib U TEIEKOMMYHUKAIIUH.

XO0Tsl MalIMHOCTPOEHHE HE MONAJI0 B «IEPBYIO ISITEPKY», 3TO HE 3HAUUT, YTO OHO HE JIOJIKHO
y4acTBOBaTh B OOIIEM IpolLiecce MOJEPHU3AIMU SKOHOMHUKH. [Ipoaykiuss MammHOCTpOEHHUS
UCTIONIBb3YETCs Ul MPOBEIeHUs] paboT HU3IIETO YPOBHS — 3TO 3eMJISTHBIC, CTPOUTEIbHbBIE U IpYTHe
nHppacTpykTypHble paboThl. OpHako 0€3 MaIIMHOCTPOMTENIBHOW oOTpaciu (00OpyAOBaHUS |
TEXHUKH) HEBO3MOXHO TOCTPOUTH  JIAOOPATOpHBIA  KOPHyC JUIsl  MCCIEAOBAaHMHA MO
HAHOTEXHOJIOTHSIM.

Muposoii kpuszuc B 2009 rogy OTKpbII BCe HEAOCTATKH POCCUICKON AIKOHOMHKH, Oa3upyemMoit
Ha TMOJHOM UTHOPUPOBAHUM pealIbHBIX MOTPEOHOCTEN YeIoBeKa.

OHeprodpEeKTUBHOCT, W MPOU3ZBOAMTEIBHOCTh TpyJa OOJBIIMHCTBA OTEYECTBEHHBIX
NpeNnpusITHii 0OYeHb HU3KU. B cBoeil ocoOeHHOCTH OM3HEC HE M300peTaeT W He CO3JaeT HyXKHbIE
JIFO/ISIM BEIM M TEXHOJIOTHH, a MPOJAET TO, YTO CACJIAHO JPYTMMHU WM J1aeTcst 63 0COOBIX yCHIHnii
— ChIpbeM JIMOO MMIOPTHBIMH TOBapaMu, T.€. SBIseTCs AuiepoM. [OoToBble ke H3aeIus,
npousBesieHHble B Poccuu, B OCHOBHOM IIOKa OTJIMYAKOTCSI HEBBICOKMM KayeCTBOM M HU3KOMU
KOHKYPEHTOCIIOCOOHOCTbBIO, T.K. CYIIECTBYET Ie(ULHUT BHICOKOKBAIU(DUIIMPOBAHHBIX PaOOTHUKOB,
NPOAYKIMS HE COOTBETCTBYET MEKIYHAPOJIHBIM CTaHJApTaM, BCJEICTBUE ATOIO MPOU3BOAUTENN
BBIHY>KJCHbI IPUOOpETaTh OOJBIIMHCTBO KOMIUIEKTYIOIINX Y 3apyOEKHbBIX TPOU3BOIUTENIEH.

B menoM »KOHOMHMKA MAIIMHOCTPOCHHS JUId BCEX pabOTalomUMX B OTPACAH CTAaBUT
MIEPBOOYEPEIHBIE 33]]aUU 110 TPUOOPETEHUIO U MOBBIILIEHUIO0 SKOHOMUYECKUX 3HAHUH, SBISIOIINXCS
HEOOXO/IMMBIM YCIIOBHEM ISl yBeTUYeHUsS 3(PPEKTUBHOCTH MPOMBIIIICHHOTO pou3BoACTBa. Jliis
TOT0, YTOOBI OBICTPO U MPABUIBHO PEIllaTh BO3HUKAIOLINE SKOHOMHUYECKHUE BOMPOCHI, Kacaroluecs
pa3BUTUS TNPEANPUATHS, NPUHUMATh WU BHEAPATH B IPOU3BOJACTBO pALMOHAJIbHBIE PELICHMS,
000CHOBAHHO ONPEIENATh MEPONPUATHS MO TMOBBIIICHUIO OPraHU3aIMOHHOTO U TEXHHUYECKOIro
YPOBHsI IIPOU3BOJICTBA, @ TaK K€ TIIATEIBHO aHAIIM3UPOBATh IPOU3BOACTBEHHYIO U X035 HCTBEHHYIO
JESATENIbHOCTh ~ MPEANPUSATUS, HEOOXOJAMMO HMETh IJIyOOKME JKOHOMUYECKHE 3HAHUS W
npo¢eCCHOHATILHO OPUEHTUPOBATHCS B SKOHOMUKE MTPOU3BOICTBA. Takke 0c000 BaXKHBIM SBISIETCS
BOIPOC MOJATOTOBKU M TEPENoAroTOBKH KaJpOB, & UMEHHO TEXHHUYECKUX CHelHabHOCTEeH. DTa
npobaema TpedyeT 0co00ro BHUMaHHUs, Kak CO CTOPOHBI FOCYIapCTBa, TaK M CO CTOPOHBI OM3Heca:
HEOOXOUMO IOMOYb By3aM M MNPO(PECCHOHAIBHBIM YUYWIMIIAM C pa3paboTKOil HOBBIX
00pa30oBaTeNbHBIX MPOrpaMM, OpraHU3alKedl MPOU3BOACTBEHHOW MPAKTUKU, CO3JaHMEM CHCTEM
KOHTPOJISI HaJl KaYeCTBOM 00pa30BaHMUs.
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MatuHOCTpoeH!e, 0 CPAaBHEHUIO C JIPYTMMHU MPOU3BOJICTBAMHU, XapaKTepu3yeTcs Oojblieit
TPYAOEMKOCTBIO BBITYCKaeMOW MPOAYKIHUU. BBIMycKk wu3genuii OONbIIONW CIOXKHOCTH Tpelyer
HAJIMYMs BBICOKOM KBaJlM(UKALMK KagpoB U pa3HooOpaszus pabouux mnpodeccuil. Komrueke
MaIIMHOCTPOEHUS SIBJISETCS OCHOBOM YKOHOMHUKH, II0O3TOMY MAIIMHOCTPOUTENBHBIM IPEANPUATUAM
HEOOXO/IUM DPACUIMPEHHbI BHYTPEHHHUH PBIHOK, OOECleuYMBAIOIMN 3aKa3aMU U IO3BOJISIOIIMN
YIIy4HIATh (PUHAHCOBOE COCTOSTHUE MAIIMHOCTPOUTEIHFHOTO KOMILJIEKCA.

BakHelMM KOHKYPEHTHBIM IIPEMMYIIECTBOM HOBOM Poccuu, o MHEHMIO aBTOpa, JOJIKHBI
CTaThb 3HAHMS, KOTOPBIX HET Yy APYrHUX IPOM3BOAUTENEN TOBAPOB-aHAIOIOB, MHTEIIEKTYaJIbHOE
IIPEBOCXOJCTBO U YMEHHE CO3aBaTh BEILU, HYKHBIC JIFOISIM.

Poccust MOKET MONTydnTh KOJIOCCATBHBIN APPEKT OT pa3BUTHSI CBOETO 00Pa30BaTENBLHOTO M
HAy4YHOI'0 MOTEHLUAJA, SBJISIOIMXCS OJHOW M3 CaMbIX INIABHBIX OCHOB YE€JIOBEUYECKOIO KaIllUTaa.
UroObl TONYYNUTh JAHHBIA PECypc, peaiM30BaTh JAHHBIA IMPOEKT, HEOOXOAMMO B OimKaiiieMm
OyayIleM pelnTh CyIIECTBYOIME TPOOJIEMbl U YIPO3bl B JaHHON 00JIaCTH.

3a mocieaHee BpeMsi SKOHOMHYECKHE IMOKA3aTeNId OTMEYAIOT IMOBBINICHHUE 3(PPEKTUBHOCTH
MAaIlIMHOCT