oEIEPAJIPHOE ATEHTCTBO XEJIE3HOIOPOXXHOT'O TPAHCTIOPTA

ZIBHOE rocyapcTBEHHOE OI0/DKeTHOE 00pa3oBaTeNbHOe yUpekIeHHE BBICIIEro 06pazoBaHs

ep vaath v
QeI (YpaAbCKHH rOCYAapCTBEHHBIH YHUBEPCUTET nyTeil coobenusn
(@I'bOY BO YpI'VIIC)
130 AKO
Kaeapa NEKMPULECKOU MU

Jlonyckaercst K 3alUTE:
3aBeYIOLIMI Kadeapon
2/ICKMPUYECKOU MALYz,
Pponos H. 0. =72

(Gamumus . O. TOAITHCH, aTa)

AUNJIOMHBIN NPOEKT

Tema: TTogbiiueHue HaoexscHocmu pabomol 8bICOKOBOIbMHbBIX yeneu

s1exkmpogo306 23C0
(nMosiCHUTEIbHAA 3aIIMCKa)

23.05.03.19.J11.1ICm612.01.113

(0603HauEHHE JOKYMEHTA)

Pazpaborau 3axyykuu A. H. [1ICm-612

(06yqammnﬁcx) (rpymnna)

Bcino Hauanenux IHAY Al1
BATEIL 50 «CTM-Cepgucy LycaKos At

(cTeneHb, AO/HKHOCTD, OUO)

KoHcynpTanT K. m. H., OOYEHM [Torunviii 1. M.
(cTeneHb, A0JDKHOCTD, 0]5%(0) .

0. m. H., hpogeccop Cupuria H. ©.

(cTeneHb, AOJDKHOCTD, OHUO)

0. m. H., npogpeccop Ky3neyos K b.

(cTerneHb, AOJDKHOCTD, OHUO)

(cTeneHb, 0DKHOCTE, ®HO) et — (noanucyy) (naTa)
B HasaneHix CJ1[ Ceep0no6cK
G Hocos A. A. e a £2.95 (€«
(cTeneHs, nomkiocts, PHO) (NOAMHCE) (nara)
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@EﬂEPAfﬂJHOE AI'EHTCTBO KEJE3HOJIOPOXHOI'O TP.AHCHOPTA
EHW“ FOCyﬂaPCTBefﬂoe Oro/keTHOe 00pa3oBaTe/bHOE yupekIeHHe BBICILIEro 06pa3oBaHus
«YpalbCKUi NOCYIAPCTBEHHbIH YHUBEPCUTET TyTel COOOILEHHS

(YpI'VIIC)

130 AKO Kadbenpa anexkmpuieckou mazu
S [elHATBHOCTD 23.05.03 IlooeudicHou cocmas dicese3Hblx 00poe2
S elEATH3ALIAS DNEKMPULECK U MPAHCAOPM JICeNe3HbLX 0opoz

YTBEPXKJIAIO:
3aB. Kabeapou

| H. O. ®ponoB
« 32 2018 r.

3ananue
Ha BHIMYCKHYIO KBaTHM(HUKALMOHHYIO paboTy

JOyYaroIurcCs 3axyyxuu Anopeu Heopbesuy [pynna [ICm-612
(amunus Umsa OTuecTBO)
Tema BKP [HosgviueHnue HadeicHocmu pabomol __8bICOKOBOIbIMHbIX yeneu

miekmpoeo306 29C0 LYoo ok
TBEPKIEHA IPHKA30M 110 YHHBEPCHTETY OT _1). 05.2018 2. Ne 620-c3

.. Cpok ciiaum cTyeHToM 3akoxdenHo# BKP _26. 05.2018 a.

3, Uexonmsie nannbie k BKP Jnekmpososz 29C6. Konmaknop IIK-213T u CT-1130
. CopepxaHne pPacyeTHO-MOSACHUTENbHOH  3aMHCKH (nepeveHb  MOJUIEKALLMX

baspaboTke BONpocoB) BeedeHue. Cmamucmuyeckue __OanHble _no___OmKasam

21eKmpo6o3a IO, InekmponHEEMamUIEeCKuu KOHMAakmop. Pacuem
21€ HHEBMAMUYECK020 __KOHmMaxKkmopa. Cnocobbl  NOBbIUEHUA _ HAOEHCHOCMU

MICKMPONHeeMamu4ecKo20 KoHmaxkmopd. Pacuem KOHOMUYECKOU 3PPEKMUSHOCmMu
- KOHMAaKmopa. Pazden __ be3zonacHocmu

dpumeneHus INEKMPOMASHUMHO2O - KoHmakmopa. = ra3Cerl = UeSCHCL L L Te

JIeMOHCTPALHOHHO-TPAQUIECKOrO maTeprana (C TOYHBIM YKa3aHUEM

gepTexkeW M ApYroro HaruiaHOIo maTepuana) Juazpammosl _omKazoe
22C6 / aucm).  Yempoucmeo

2] (1 nucm). OcHoBHblE MEXHUYECKUE
] _nucm). Pesynemamber paciemd
2 (1 _aucm). ITpednazaemviii K _6HeOpeHuo

HeHue NAaPAIeNIbHbIX KOHN: KMo, KAK cnocob

BAHUA 1eKmpoeo3d
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HbIN IVIAH-TPA®UK
bl _ _ i
Cpok _
HaumenoBanue srana BKP BBITIOJIHEHUA prlmeqam{e
ik g | orama BKP '
0
CTaTHcmquKHe NAaHHBIE 110 OTKAa3aM 30 70 0Obents
31[61('1’[)03033 Y6 12032018 OCHOBHOI'O
At | na3zzaciia
o - A st .
7 | DneKTPONHEBMATHYECKUM KOHTAKTOP 04.04.2018 &
| 60 % obpema
KoHCTpYKUMS U IPUHLIMIT JE€HCTBUS 09.04.2018 | OCHOBHOIO
e ' pa3gciia
'PacdeT 3JIEKTPOITHEBMATHYECKOTO
KOHTAKTOpa Tv(p:l'loco6 MOBBILLIEHUS 1009 aorens
| 30.04.2018 OCHOBHOTO
HAJIeKHOCTH DJIEKTPOITHEBMATHYECKOIO
_ paszaena
KOHTAKTOpa A B
Pa3zpaboTka S5KOHOMHYECKOIo pasjiesia 07.05.2018 | g
PaspaboTka paszaeia «be3omnacHoCTh | )
St o 15.05.2018 r
KU3HEIeATETbHOCTH | : e il
II 0 ¢ MOKOHTPOJIA H
e Acine HOP g 22.05.2018 e |
Bep)KJICHUE JUILIOMHOIO IIPOEKTA e |
| Ly "/
\YH 3alaHH5, pyKOBO,ﬂHTeJlb Q500 { § l/ “
 /KAara, no,un)
PHHSJ K HCTIOJIHEHHIO oGyuarommiicss O 00 (K, A\
(narta, NOANMUED

# § g




?-f. d)E L{EP/’LHM'IOEe :HI; eE?JCTBO KEJIESHOIOPOXHOI'O TPAHCIIOPTA !
?ﬂe paTBHOS rocyaapcets . ARSI OﬁpESOBaTeIIBHOE yUupexxJaeHue BeICIEro 00pa3oBaHusl =
«YpaIbCKHH TOCYIAPCTBEHHBIN YHUBEPCUTET MYy TEH COOOIIEHM A
: (YpI'VIIC)
YTBEPXIAIO: g
3aB. Kade
«7
3AJIAHME o
Ha crenuanbHbeii pazgen BKP
D6 yuaromUMcs 3akyykuu Anopeu Hzopvesuy [pymna [ICm-612 R
(®amunus, Mms, OT4ecTBO) (rpynmna)
Pacuem sxoHomuueckou 3¢hgpexmuerocmu NPUMEHEHUA K
INEKMPOMASHUMHO20 KOHMAKMopa
(Ha3BaHMe CHELMaIbHOTO paszena)
Tema BKP IHogviuieHnue HaoelcHocmu pabombpl _8bICOKOBONbNHbIX yeneu

1ekmp0o8o306 2I3C06 gk g
BepK/IeHa MPUKA30M [10 YHUBEPCUTETY OT [505:2018 2. Ne.0alred, .20 s sages

sImycKaromas kapenpa Dnekmpuyeckas maza
'KOBOJIUTEJIb IIPOEKTA Hawanenux TAY TIT 000 « CTM-Cepeuc» Pycakos A. i i

KoueynbTauT pasgena 0. m. H., npogeccop Cupuna H. @.
\epa, Berywias crienuanbHbii pasnen  JIKOHOMUKA mpancnopma

Hcxomupie nanubple Cmoumocmb KOHMAKMOPOS CT-1130/4 = 181,3 muic. p. '

CT-HSO/S 204,3 moic. S L
Cpok cfiaun CTyIeHTOM 3aK0quHHoro pazmena _28.00. 2018 2.
Cﬂnepxcanne cHeLMALHOrO paszielia (mepedeHb MOIeNaliX pa3paboTKe BOMPOCOB)

Pacuem meKywux _3ampam _hnpu 3AMEHE 2

acuem kanumanbHbulX zampam.
— “" Hemamuuecch KOHMAaxKm

. eHOUHBIX noKazameieu npoekma
' leMOHCTPAIMOHHO-TPapuecKoro matepuana  OnpedeneHue

“ f ' 2G)( hexmueHocmu__npt eHEeHUA ANeKMPOMASHUMHO20 KOHMAKMOP

opo8 8 0eno_npu_mexkywem pemMoHme TP-30.
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* «YpaIbCKHH FOCY1apCTBEHHBIN yHUBEPCUTET MyTel COOBLIEHHSY
(YpI'YTIC)

YTBEPX/IAIO:
3aB. kapeapoy

. H_H. O. ©®poJoB
«In" 03 2018 r.

3AJJAHUE

Ha crneluanbHbIi pasgen BKP

)OyHaoIUKCS 3axyykuti Anopeu Hzopvesuy [pynna [ICm-612

(Damwust, Ums, OT4ecTso) (rpynma)

BezonacHocms HCUzHeoeasmeibHoCmu
(Ha3BaHME CIELMATBLHOrO pa3zesa)

Tema BKP [TogviweHnue nadedcHocmu _pabomol 6bICOKOBONbMHbBLX yeneu

'ekmp060306 29C0 i
BepKeHa [IPUKA30M 110 yHUBepcuTeTy oT  15.05.2018 2. Ne 620-c3

;nyckalouias kadenpa — Jnexkmpuueckas maa B Gt
’KOBOJIUTEJIb MTPOEKTA Hauanonux HAY 1 000 « CTM-Cepeuc» Pycaxkoé A. 1.
KoHcynpTanT paszaena 0. m. H., @ogbeccqgf_(xaweyoe K. b. 3 o &
upenpa, BenyLias criellMaJIbHBIN pa3/ie Texnocgpepras b6ezonacHocmb et
‘Ucxonusie nanuble CnpasoyHO-HOPMAMUBHAA OOKYMEHMAYUA___
'CpoK cjayu CTY€HTOM 3aKOHYEHHOro pas/ie/ia i el st I g
Cozlepkanue crieLaIbHOrO pasjiena (nepeteHb Moekanx pa3paboTKe BONPOCOB)
nednoe ozdeticmeue 3NeKmpPOMASHUMHbIX noneti Ha 10KOMOMUBHYIO bpuzady u mepbi
wume.  Jxcnepmuza _pabouezo mecma MawluHucmd 31eKmpososd 29C6 Ha
Jomeememeue mpebosanuam 6e30nacHoCMu U IKONOSUMHOCTIU 3
 Haseamme geMOHCTpALMOHHO-Tpaguyeckoro Marepuaia Pesynomam _3amepa
OCmU MA2HUMHO20 NOJIA 6 KabuHe 21eKmpoéo3a | nucm
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PE®EPAT
JIMnIOMHBIA NPOEKT — 88 ¢., 19 puc., 18 tabn., 20 uCTOYHUKOB, 1 mpHII.

WIOBBIE  LIEIW, HAJEXHOCTb, DJIEKTPOITHEBMATUYECKUM
COHTAKTOP, DJIEKTPOMAI'HMTHBIMA KOHTAKTOP, AYI'OI'ALLUEHME,
SKOHOMUUYECKA A SOOPEKTUBHOCTB, DJIEKTPOMAIHUTHBIE I1OJIA

O6BEKTOM Pa3pabOTKX JUIIJIOMHOrO MPOEKTa ABJIAETCA CHJIOBas LEIb IJICK-

TpoBo3a 29C6.

[{enp MpOEKTa — MOBBIIIEHHE HAJEXHOCTH pabOoThl dJIEKTPONHEBMATHHECKOTO

kontakropa [ 1K-21.

B npouecce paboTH MPOBEIEH aHAIMU3 CTATUCTUYCCKUX NAHHBIX HO OTKa3aMm
CUJIOBBIX 1ieMeil rpy3oBoro 3jekrpoBosa 20C6. PaccunThIBaeTCsA /CKTPONHEBMATH=

YEeCKUH KOHTAKTOp, O3JIEMCHTbI [MTHEBMATUYECKOro IIpyBOoAa H AyTroraCuTeJIbHOC

YCTPOWCTBO, a TaK)Ke I[pe/iaraloTcs Mepbl, MO3BOJIAIOLIHE [MOBBICUTH HAJEXHOCTH

paboThl CHJIOBBIX LIETIEH.

B 3KOHOMHYECKOM 4acTH pasjiesia pacCHMThIBACTCAH 3G GeKTUBHOCTH ITPUMEHE-

HUS 3JIEKTPOMAarHMTHOI'O KOHTAKTOPA.

B pasnene «be3onacHOCTb JKU3HEeSTeIbHOCTHY PacCMaTpUBaeTCs BIIMAHHUE

BPEHOrO BO3/EMCTBUS 3JIeKTPOMAarHUTHBIX rnosieil Ha JOKOMOTHUBHYIO Opurany v Me-

PBI 3alIMTHI, @ TAKXKE COOTBETCTBHE JUTUIOMHOTO MPOEKTa TpebGoBaHUsAM Oe301acHO-

CTH H 3KOJIOTHYHOCTH.
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EQGH@HOBaTBJIBHO i rpaMOTHO.

OT3bIB PYKOBOJAMTEJIA
MTITOMHBIN MpoeKT Ha TeMy «ToBbIIIEHNE HAIe)KHOCTH PabOThI
BBICOKOBONIBTHBIX Lienei 51eKTpoBo30B 29C6», BBINONHEHHBIA CTYI€HTOM-

IUIIOMHUKOM 3akynkum AHjapeeM MropbeBrIeM

O6BeKTaMi HCCieoBanus ABsioTcs dnexTponHeBMarudeckue TIK-21 u
3JIEKTPOMArHUTHBIE ClT-1130 KOHTAKTOpA COBPEMEHHOTO rpy30BOTo
MarucCTpPaJIbHOIO 3JIeKTpoBo3a 2C6.

Llenb paGoTh! — MOBBILIEHUE HAZIE)KHOCTH PaboThl BEICOKOBOIBTHBIX HE

31eKTpoBO30B 23C6.
3ajaHMe W COJep)aHWhe UIUIOMHOTO MpoeKTa 3aKyLKOro AW

COOTBETCTBYET TPeOOBAaHUAM JAUIUIOMHOIO MPOEKTHPOBAHKA.

B HacTOsIEM OUIJIOMHOM IIPOEKTe paccMaTpUBaeTCs HaJCKH
BEICOKOBOJIBTHEIX mLemei smekTpoBo3oB 29C6. IlpuBoAsATCA CTATHCTAHCCKHE
JaHHBIE [0 OTKa3aM 3JekTpoBo3a 20C6, aHanu3 NpUYMH BEIXOMA HX CTpOSl ¥ MEPBI
ux npenoTBpaiienus. llpennararoTcs crocoObl  TIOBBINIEHHUsT HAAEKHOCTH
31EKTPOITHEBMATU4YECKOr0 KOHTAKTOpa BEICOKOBOJIBTHOM wenu 2ekrpoBo3a 29C6.

B 1aHHOM AWMIUIOMHOM IPOEKTE HpenaraeTcs MCIOJB30BATh MPONYKIIHUEO

dbupmb OAO «H3BA» paspabotku Schaltbau, xoTOpas BBIITyCKaeT KOHTAKTOpa

tuna CT-1130.
B 3KOHOMHYECKOM pasjiejie NPOBEACH pacueT U TEXHHKO-OKOHOMHYECKOE

oboCcHOBaHWE IIPUMEHCHHA 5EKTPOITHEBMATUYECKMX KOHTAKTOPOB, KOTOPBIC
3KOHOMHUYECKH HE eyiecoobpasHbl, YMCTHIA JMCKOHTHPOBAHHBIM ~TOXOA 3a

rOpH30HT pacyera 10 net cocrapisieT — 424019,686 pyounexn.
B pazzene 6e30MaCHOCTH HKU3HENEATEeIbHOCTH NPUBECH pacHeT BpPEIHOTO

BO3EUCTBHA 3JIEKTPOMArHUTHBIX nojleii Ha JIOKOMOTHBHYIO Opuragy X MEpEI
samuThl. [Ipon3BelieHa OKCIEpTH3d paboyero MecTa MaIIMHHMCTa SJICKTPOBO3a

23C6 Ha COOTBETCTBHE rpeGoBaHuii 6e30IaCHOCTH ¥ SKOJIOTHA.
e llnnJIOMHmﬁ IPOEKT BBINOJHEH C coomonenueM 'OCT, maTeprail H3JI0KEH

JIMTIOMHBINM MPOEKT CTYNCHTA 3akynkoro A.M.

OLIEHKH KOTJIUYHO».
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CEPBIAC
Cﬁmmcmmmm OTBETCTREHHOCTLIO
«CT™ - Cepauey
CBCPILI0BCHOC YIPABICHHT CopBHCa
Cepaichioe nokovoTBHO: feno «Crepuionok
620030, Caepatoscxas ofinacr,

r. ExarepmsOypr. y1. Inextpozeno, 3
e, Qaxc: (343) 31090 59,

PELNEH3UA

MMoBbILLIEeHHE HAAEKHOCTH

O BBINYCKHOM KBANU(UKALMOHHOM paGoTe cTyAeHTa:

(HamvieHoRaHHE)

paboThl BHICOKOBOILHBIX Lieneii 31ekTpoBo3oB 29C6

CTIELMANILHOCTH (HAMpaBJIeHUs! NOATOTOBKH):

: s 23.05.03 IloaBuKHON cOCTAB KeJle3HbIX A0por

(Koa, HauMeHOBAHMNE)

Jaxyuxuii Augpen UropbeBuy

(@asniviig, IMA, OTIECTRO)

B npencraBneHHOM AMIUIOMHOM MpoekTe 3akyukum A .M. npoussejeHa CpaBHUTE/IbHAA
XapakTepUCTHKa JBYX BUIOB KOHTAKTOPOB, B 4aCTHOCTH 3nekTpoMarHuTHoro CT-1130 un
yexronHesmaTuaeckoro [NK-21,onpeneneHsl MX Ha3HAYEHWs] M pacnuCcaHbl HEAOCTATKH MPHMEHAEMBIX
KOHTaKTOpoB. PazpaboTaHbl cnocoOb! MOBLILIEHHS HAAEHKHOCTH.

[Tpou3seneHbl OCHOBHBIE PACUeThl 1A AIEKTPOMHEBMATHYECKOTO KOHTAKTOPA. PaccMOTpeHbI

0coOeHHOCTH paboThl U NPUHLMUIT AeACTBHA.
B paboTe npeaiokKeH MeTO I MOBbIIUIEHHS HANEKHOCTH pabOThI BHICOKOBOJIBTHBIX Lenei

21eKTpoB030B 2DC6 Ha OCHOBE NMPUMEHEHMS JIEKTPONMHEBMATHYECKUX KOHTaKTOpOB [1K-21,
PaccunTana 2koHOMHYEcKas d(h(heKTUBHOCT MPUMEHEHHUSA DJIEKTPOMArHUTHOTO KoHTakTopa CT-
1130, B pe3yJibTaTe KOTOPOro ONpe/e/ieHa ero IKOHoOMu4eckas He 3PPeKTHBHOCTS.
PaccMOTpeHbl BONMPOCH! OPraHH3alny CUCTeMbI O€30IaCHOCTH 110 BPEHOMY BO3EHCTBHIO
3 KTPOMArHUTHBIX MOJIEH Ha TOKOMOTHBHYIO OpUrasy W MEpBI 3aLUMUThI.
PaGoTa BhINOJIHEHA B NOJTHOM 00beMe MPe/UToKEHHOr0 3alaHus. [TosicHUTENBHAA 3anMMCcKa
HAOKEHA C HCMOb30BAHHEM HEOOXOAMMO#H MH(POPMALIMH, TEKCT U PacHeThl BbINOJIHEHbI IPAMOTHO,
rpacpuueckie paGoTh! OTBENAIOT TPEGOBAHMAM CTAHAAPTHOTO MAITHHOCTPOHTENLHOTO HepYeHHs H
BLINIONHEHbI B COOTBETCTBHH tpebosanmam ECKJL n TOCTos.
) O3HAKOMJI m c npoemu YCTAHOBJIEHO, YTO ABTOP HMeeT noc-ramquylo MHKEHEPHO-
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O0o3navyeHue HaumeHnoBanue

KoJ. JucTOB
Hom. 3K3.
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Buospb pazpaborannas |
JluarpaMMbl OTKa30B dJIEKTPO00O-
l A4 [23.05.03.19.114.11C1612.02-02.I'M|pynoBaHuA 3JIEKTPOBO3a 29C6.| | :
[ padux Hccie10BaTE/IbLCKHM _ |

YCTpoHCTBO  3JIEKTPONHEBMATHHYC-
2 | A4 [23.05.03.19.ITIICT612.02-03.BO|ckoro konraktopa ITK-21. Yeprex| | -

| o01ero Byuaa

OCHOBHBIE TEXHHYECKHE XapaKTe- |

3 | A4 [23.05.03.19.1T/LTICT612.02-04. Th|pucTuku KoHtakropa [1K-21. Tab- i
M1
PesynbraTtel pacyeTa  3JIEKTPOII-
4 | A4 [23.05.03.19.111.1CT612.02-05.TB|HeBMaTHUecKOro KoHTakropa. Tab-
KA
[IpennaraemMplii K BHEAPEHHIO KOH-
5 | A4 [23.05.03.19.TI1CT612.02-06. AM|taxtop CT-1130. JIokymeHt npo-| | - %
.qHﬁ - T e
[IpyMeHeHHe NapalIeIbHBIX KOH-
ITAKTOB, Kak crroco® IMOBBILLICHHSA
HazexHocTtd pabotel. Yeprex 00-
|uero BHJa _ i
[IpuMeHeHHe MarHMTHOro Jyrora-
[IeHHs, KaK Crocod IOBBILICHHUS
3 HazexHocTH paboTel. Yeprex 00-
5 |Lero Buaa 0/
% OnpeneneHne IKOHOMHYECKOH - ]
' B R o PR T le)n | aantarid i o bl a0 e 3
TPOMarHUTHOrO KOHTakTopa. Tex- Z

HUKO-2KOHOMHYECKHE IOKa3aTEe/IH
! 3 T | e
PesynpTaT 3aMepa HanpsuKEHHOCTH j
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