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1 Ilean u 3a1a491 OCBOEHUS JUCHUTIIUHBI

IMean ocBOEHUS JUCITUTIIUHBI:

HCHBIO HU3YyUYCHUSA NUCHUILUIMHBI ABJIACTCA IHOATOTOBKA CTYACHTOB K PCUHICHUIO HpO6JIeM OLCHKHU U
IMOBBIIICHUA HAAC)KHOCTU IIPHU N3YUCHUHU TCXHUYCCKUX CUCTEM MAIIUMHOCTPOUTEIILHOT'O KOMIIJICKCA C YUCTOM
KOHKPCTHBIX MCXAHWUYCCKUX, TCXHOJOIMUYCCKHX, KOHCTPYKTOPCKHUX, ISKCITyaTallMOHHBIX, 3CTCTHYCCKUX,
OKOHOMHYECCKUX IMapaMETPOB.

3agaun:

3amaun OCBOCHUS TUCIHMIUIHHBI, COOTHECCHHBIC C TIOCTABJICHHOMW IIEJIhI0 U OXBATHIBAIOIIUE COOTBET-
CTBEHHO TEOPETUYECKHI, TO3HABATEIHHBIN U IPAKTHYECKUN KOMITOHCHTHI IEATeIbHOCTH TIOITOTABINBAEM O-
ro OakanaBpa:

- U3yYUTh KOHCTPYKTHUBHBIC, TEXHOJOTHICCKUE M IKCIUTYaTAIIHOHHBIC METOMIBI MOBBIIICHHUS HAICK-
HOCTHU TEXHHYECKHX CHCTEM,

-M3yYUTh OCHOBHBIC BUJIBI PE3CPBUPOBAHNS;

- M3YYUTh M YMETh IMPOBOJUTH HAa3HAYCHHS METOJOB 00paboTKH Jyis oOecrieueHHss TPeOyeMbIX
CBOICTB;

- IPUOOPECTH OIBIT CAMOCTOSTEIILHO JaBaTh TEXHUUECKYIO OIICHKY HaJIS)KHOCTH MAIllMH U allaparos,

MPUMEHSITh U UCIIOJIB30BaTh METOIbI MTOBBIIICHIS HAIEKHOCTH K KOHKPETHOH CHCTEME, Y3IIy, ICTaH,

- IPEJICTABIISATH CYIIHOCTh, COICPIKaHUE U 00JIACTh IPUMEHEHHUSI COBPEMEHHBIX METOJIOB MOBBIIICHUS
HAJIC)KHOCTH;

- IPUMEHSTh METOJbI TMOBBIIMICHUS HAJACKHOCTH IS 0OecreueHHUs] TpeOYeMbIX XapaKTEPUCTHK U
CBOMCTB TEXHUYECKHUX CHCTEM.

2 MecTo TUCHUILINHBI B CTPYKTYpe 00pa30BaTeJbHOH IPOrPaMMBbI

JucuuniauHa OTHOCUTCS K JUCHUIUIMHAM (MOJIYJIsSIM) TIO BBIOOPY BapuaTMBHOW dYacTu Oyioka 1
«luctumivHbl (MOYIIN)»

IIpepexkBu3UTHI JUCLUIIINHEBL: b.1.518 Mamepuanogeoenue, b.1.5.19 Texnonozcus
KOHCMPYKYUOHHBIX MAMEPUATLOB

[TocTpekBU3UTHI AUCUUILIUHBL: Omcymemayiom

3 TpeGoBaHus Kk pe3yjabTaTaMm 00y4YeHUs MO TUCIUIINHE

HpOLICCC HU3YyYCHUA JUCHUIIJIMHBI HAITPABJICH Ha (I)OpMI/IpOBaHI/IC CJICAYIOIIUX PC3YJIbTATOB 06y‘-IeHI/I}I

HnaHpreMme PE3YIbTAaThI 06y‘{CHI/I$I MO0 JUCHUIINIMHEC, XapaKTCPHU3YIOIIHEC

. dopmupyemble KOMIETEHIIH
sTanbl HOPMUPOBAHMS KOMITETEHIIUHN

3HaTh: I1IK-5 ymeHuem yuuTsIBaTh

- METO/IbI pa3pabOTKU TEXHOJIOTHH MOBBIIIEHUS HAIEKHOCTH U3EINMI, TEXHUYECKUE U

BU/Ibl PE3EPBUPOBAHUS. JKCILTyaTallMOHHBIE

Ymerh: MapaMeTpbl JeTajael U y3JI0B

- IPUMEHSATH METO/Ibl KOHTPOJISI KauecTBa U3JeNIni 1 00BEKTOB B chepe U3JIeJIMH MallIMHOCTPOEHUS IIPU
po¢eCCHOHATILHOM 1EATEIbHOCTH, TPOBOIUTh AHAJIN3 IPUYMH UX IPOEKTUPOBAHUU

HapyILIEHUH TEXHOJIOTMYECKUX MIPOLECCOB B MAILIMHOCTPOCHUU U
paspabaThIBaTh MEPOTIPUATHS 110 UX MPETYTPEKICHUIO.

Baaners:

- pacueTamMu HaJeKHOCTH JE€TAICH OTIEIbHBIX TPYIIT U3AETUM:
IIOAIMINITHUKOB CKOJIBXXCHUSA, ITOJIIUITHUKOB Ka4CHU A, 3y6‘-IaTbIX Hepe;[aq,
COCIMHECHHI C HATSITOM H T.]I.




4 CTpyKTYypa H coJepkaHue JUCUUIINHbI

4.1 CTpykTypa 1M CUHIIIHHBI

OO0mias TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 3 3aueTHbIX enuHull (108 akageMuyecKux 4acoB).

TpynoemMKocCTs,
Bun pabotbt aKaJICMUYECKHUX YaCOB
8 cemectp BCETO
O01ast TPY10€MKOCTh 108 108
KonTakTHas padora: 10,25 10,25
Jlexmum (J1) 6 6
[Ipaktuueckue 3anstus (113) 4 4
ITpomesxyTouHas arrecranus (3a4eT, SK3aMeH ) 0,25 0,25
CamocTrosiTesibHasi padora: 97,75 97,75
- 8bINOJIHEHUE UHOUBUODYATIbLHO20 3a0anust (U3);
- CAMON0020mosKa (Mpopabomka u nO8MopeHue 1eKYUOHHO20 MAmepuala u
mMamepuana y4eOHuUK08 u y4eOHblx nocooull;
- H0020MOBKA K NPAKMUYECKUM 3aAHAMUSM.
Buj nToroBoro KOHTpoJIst 3ayer

Paznenbl gucumuinHebl, u3y4aembie B 8 ceMecTpe

KomngectBo gacos
Ne ayIuTOpHast
pasena HaumeHnoBanue pa3aenon Beero pabora BHeay/I.
T 1113 | 7P paborta
1 Beenenue B npenmer «MeTo1bl TOBBIILIEHUS 22 2 20
HaA&KHOCTHY. OCHOBHBIC TOHSATHS TCOPHH HAJC)KHOCTH
2 KoHcTpyKTHBHBIE CITOCOOBI MOBBIIIEHUS HAIEKHOCTH 21 1 20
3 TeXHOJIOTHUECKHE CITOCOOBI IMTOBLIIICHHS HAIEKHOCTH 23 2 1 20
4 MeTto1p1 pacueTa HaJIeKHOCTU 21 1 20
5 [TyTn noBBIIIEHUS HAJIEKHOCTH CIIOKHBIX TEXHHUECKUX 23 2 1 18
CHCTEM B YCIIOBUSX DKCILTyaTalluu
Hroro: 108 6 4 98
Bcero: 108 6 4 98




4.2 ConepxxaHue pa3iesioB JUCHUNTIHHBI

1 BBenenue B mpeamer «MeToabl NMOBbIIEHUS HAAEKHOCTH». OCHOBHBIE NMOHSATHS TEOPHHU
HAJACKHOCTH

BBenenue, OCHOBHbBIE MOHSTHS, KJIacCU(PHUKAIUS METOIOB IMOBbIIeHUs Han&xHocTu. OmnpeneneHue
HAJEKHOCTH TEXHUYECKOM cUcTeMbl. COCTOSHUS TEXHUYECKOM CHCTEMBI C TOYKM 3PEHUS HaJEHKHOCTH.
OOmue mnpuHLOUIBEI obOecriedeHHs] U TOBBIIIEHUS HAJEKHOCTU. be30TKa3HOCTh, JIOJITOBEYHOCTb,
PEMOHTONPUTOTHOCTh, COXpaHsIEMOCTh. Buasl oTka3zoB. BoccraHaBiuMBaeMble U HEBOCCTAHABIIMBAEMbIE
cucrembl. PesepBupoBanue. Knaccuduxamus pesepBupoBanusi. XapakTepUCTUKHU pe3epBUpoBaHus. Pacuer
CXEMHOH HaJIeKHOCTH MPU PA3IUYHBIX BUIAX PE3EPBUPOBAHUS.

2 KOHCTPYKTHUBHBIE CIIOCOOBI MOBbIMIEHUSI HAIEKHOCTH

Ponb 3Tana koHCTpyHpoBaHMs B 0OECIIEUEHUH U MOBBIIIEHUN HAIEKHOCTH CIOXKHBIX CUCTEM. 3aJ1auu
CIly’)KObl ~ HAJEKHOCTHM Ha JTalne KOHCTpyWpoBaHUs. BnusHue TpeOoBaHUM  HAAEKHOCTH  Ha
KOHCTpyHpoBaHue. [IpakTudyeckue  MeETOAbl  KOHCTPYMPOBAHUS  HAJNEKHBIX  CHCTEM.  MeTobl
KOHCTPYUpPOBaHMsI, OOecHeuuBaroliie MOJydeHHE BBICOKOM HAJAEKHOCTH. AHAINW3  HAJAEKHOCTH
KOHCTpyKUMU. DyHKINN Ci1y>KObl HaJIE)KHOCTH MpHU pa3pabOTKe U3AEIus.

3 TexHoJOrn4UecKue cnoco0bl MOBLINICHUA HAEKHOCTH

Mertonpl oOecnieueHHs] HAJEKHOCTH CIIOKHBIX CHCTEM B IPOIECCE CEPUHHOTO IPOU3BOJICTBA.
HanéxHocth ¥ MeTOAbpl ee MOBBIIEHUS 00pabOTKON MNOBEPXHOCTEH M CO3/JaHHMEM MOKPBHITUH. Bumsl
MOKPBITHH, TMOBBIMIAIONINX HAASKHOCTh JeTaneil. OCOOCHHOCTH Ta30TEPMHUYECKUX METOJOB HAHECCHHS
MOKPBITUI HA JETanu MallluH, KJIacCU(UKALKUg U OCHOBHBIC XapaKTEPUCTUKH. XUMHUYECKOE OCaXICHUE
MOKPBITHI U3 Ta30BOM (Pa3bl. MeToabl (HU3UYECKOTO OCAKIEHHUS MOKPBHITHI. J[eTOHAIMOHHBIC TOKPBITHS.
MeToapl MarHUTHOTO YHOPOYHEHHs. DIEKTPOMCKpoBasi 00paboTka. DIEKTPOHHO-IydeBas oO0paboTka
MaTepHaoB.

4 MeToabl pacueTa HaJesKHOCTH

Pacuer Hae’)KHOCTH HEBOCCTAHABIMBAEMBIX CHCTEM. [IOHATHE O CTPYKTYpPHOM CXEME HaJEKHOCTH.
Bunel pesepBupoBaHus. Meronbl pacuera HaleKHOCTH DPE3EPBUPOBAHHBIX CHCTEM. Pacuer HaxexHOCTH
BOCCTaHaBNMBaeMbIX cucteM. CrocoOsl BoccTaHoBieHus. [loHsTHe O rpade COCTOSAHUS CHCTEMBI.
Hcnonp30BaHne TEOpUN MapKOBCKUX CIIyYalHBIX MPOLIECCOB AJIs pacuyeTa HaJeKHOCTH. DKCILTyaTallMOHHAs
HAaJICKHOCTb.

5 HyTH MOBBIINICHUA HATCKHOCTHU CJIOKHBIX TEXHUYECCKUX CUCTEM B YCJIOBUAX IKCIIJIyaTalluH

Oo0ecrieuenue u KOHTPOJIb YPOBHA HAACKHOCTHU CIIOXKHBIX CUCTEM PA3JIMUYHBIMU BUIaMU HUCITBITAHHI.
OOGecrieuenue HaACKHOCTH CJIOKHBIX CUCTEM B YCJIOBUAX IKCILTyaTallUuH. HYTI/I ITIOBBIIIICHHUSA HAACKHOCTHU
CJIOKHBIX CHCTEM IIpHU OKCILTyaTallHuu. BansHne TeXHHYECKOTro 06CJ'IY)KI/IBaHI/I$I Ha TIOAACPKAHUC
HaACKHOCTHU B YCJIIOBUAX SKCIUTyaTallUH. OpFaHI/IBaHHOHHO-TCXHI/I‘{eCKI/IC MCTOABI IO BOCCTAHOBJICHHUIO H
MOAACPIKAHUIO HAACKHOCTU TCXHUKU ITPH SKCILTyaTalluu. BI)I60p CTPATCru TEXHUYCCKOT'O O6CJIy}KI/IBaHI/I$I
U pCMOHTA.



4.3 IIpakTuyeckue 3aHATHS (CEMHHAPHI)

Ne Kon-8o
Ne 3auartus Tema
paszena 4acoB
1 2 Pacuer HazexHOCTH BOCCTaHABIMBAaeEMBIX cucTeM. Pacuer 2
HAJEXHOCTH BaJIOB
2 3,4,5 |Pacuer HaJIeXKHOCTH HA CONPOTHBIICHHE YCTAIOCTH IIPU U3rHOe 2
Hroro: 4

5 Y4yeOHO-MeTOaAMYECKOE 00ecTeYeHHue JUCIHUTIINHBI

5.1 OcHoBHasi JIuTEpaTypa

1 HagexHOCTh TEXHUYECKUX CHCTEM U TEXHOTeHHBIN puck [Tekct] : yueOHOE mocobue /yisi CTyAeH-
TOB, O0YYarOIIUXCS IO TIPOrpaMMaM BBICIIETO MPOGECCHOHATLHOTO 00pa30BaHMsI IO HAMPABICHUIO MTOJATO-
toBkH 280700.62 Texnochepnas 6ezonacHocts / Y. B. Edbpemon, H. H. PaxumoBa; M-Bo oOpa3oBaHus u
Hayku Poc. @eneparuu, @exnep. roc. O mKeT. 00pa3oBaT. yupekIeHUE BBICHL Tpod. oOpazoBanus "OpeH-
Oypr. roc. yH-1". - OpenOypr : OI'Y, 2013. - 163 c. : w1 - bubnuorp.: c¢. 159-160. - ITpun.: c. 161-163. -
ISBN 978-5-9631-0240-4.

2 JIuarHocTHKa M HaJEXKHOCTh aBTOMATH3UPOBAaHHBIX cucTeM [TekcT] : yuyeOHHMK i CTYyIEHTOB
BBICIINX YYEOHBIX 3aBEJCHHIA, OOYJAIOUIMXCS 10 HANpPaBICHHUIO "ABTOMATH3ALUS TEXHOJOTUYECKHUX IPO-
reccoB u mpousBojcTB" / b. M. bpxkozosckuii, B. B. Mapteinos, A. I'. Cxuptnanze; noa pea. b. M. bpxo-
30BcKoro. - Crapsiit Ockon : THT, 2014. - 352 c. - bubmuorp.: c. 341-348.

5.2 lonoinuTeIbHAS JIMTEPATypa

1 Anexcannposckas JI.H., Aponos U. 3., Kpyrios B.M. bezonacHocTh 1 HaACKHOCTh TEXHHYECKUX
cucreM: YueO. mocobue /i By3oB. — M.: Jlotoc, 2008. — 376 c.

2 TTonoBko A. M. OCHOBBI TEOPUH HAJIEKHOCTH : yuel. mocodue / A. M. ITonosko, C. B. I'ypoB.- 2-¢
u3M., nepepad. u gom. - CII6.: BBX-IlerepOypr, 2008. - 704 c. - bubauorp.: c. 689-698. - [Ipenm. ykas.: c.
699-702. - ISBN

4 TpyxanoB B. M. HoBblil moaxo/1 Kk o0ecriedeHn o HaIeXKHOCTH CIOXKHBIX cucteM / B. M. TpyxaHoB.
- M.: Criektp, 2010. - 247 c.: wi.. - [Ipwi.: c. 227-246. - bubmuorp.: ¢. 226. - ISBN 978-5-904270-09-4.

5.3 llepuoauyeckue U3IaHUA

1 BecTHHK MalmMHOCTPOEHUS : KypHAJ. - M. : AreHtctBo «Pocmedarsy, 2015-2016.

2 TexHONOTHS MAaIlIMHOCTPOEHUS : XKypHal. - M. : ArentctBo «Pocneuatsy, 2015-2016.
3 HagexHocTb : xypHaI - M.: AO «<HUMAC», 2015-2016.

4 TIpoGuiemsl porHo3upoBanus : xypHai. — M.: MUHII-PAH, 2015-2016.

5.4 UnTepHeT-pecypcesbl

1 IlepcneKTUBHBIE TEXHOJIOTUU M HOBBIE pa3pabOTKH: [calT].
— Pexxum nmoctyna: http://www.sibpatent.ru

2 TlepenoBble TexHoioruu Poccun - KOMIIEKCHBIH MH(DOPMAIMOHHBIA HpPOEKT: [caiiT]. — Pexxum
noctyna: http://www.ptechnology.ru

3 DnexkTpoHHOE ydueOHOE MOocoOHe MO HaJIeKHOCTU TEXHMYECKHX CHCTEM U TEXHOT€HHOMY DPHUCKY:
[caiiT]. — Peskum mocryma: http://www.obzh.ru/nad/index.html/

4 DneKTpOHHBIA KOHCIIEKTHI JICKIUH, YUeOHUKH, METOANYECKHE YKa3aHUS 10 TEOPUU HAJEKHOCTH:
[caitT]. — Pesxum moctyma: http://www.twirpx.com/files/machinery/reliability/

5 DnexTpoHHas 6ubnMoTeka 00pa30BaTENFHBIX PECYPCOB IO HAJIGKHOCTHU . [caifT]. — Pexxum poctyna:
http://window.edu.ru

6. DHuuknonenuss TeXHUKU. lloBbllIEHME HAAEKHOCTH NPU NPOEKTHPOBAHUU U IPOU3BOJACTBE:
[caitt]. — Peskum moctyma: http://enciklopediya-tehniki.ru



http://www.sibpatent.ru/
http://www.ptechnology.ru/
http://www.obzh.ru/nad/index.html/
http://www.materialscience.ru/
http://window.edu.ru/
http://enciklopediya-tehniki.ru/

5.5 IIporpammHoe obGecneyeHue, mpodeccuoHaJIbHbIe 0a3bl JAHHBIX M HHGpOPMAIMOHHbIE
CIPaBOYHbIE CUCTEMbI COBPEMEHHbIX HH()OPMALMOHHBIX TEXHOJIOTHIA:

1 Onepanuonnas cuctema Microsoft Windows
2 Open Office/LibreOffice - cBo60aHbBIN O(UCHBII MaKeT IPOrpaMM, BKIIOYAIOIINN B
ce0st TeKCTOBBII U TaOIUYHBIN PEAAKTOPBI, PEIAKTOP MPE3CHTAIMI U IPyrie OPUCHBIC TPUITOKCHHS.

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCUMIIINHBI

Jis MaTepualibHO-TEXHUYECKOTO O0ECIIeYeHUs TUCIHMIIMHBI UCIIONb3YIOTCSl y4eOHBbIE ayIuTOPHH
IVl TPOBEIEHUS 3aHATUH JIEKLMOHHOTO THIA, CEMHHAPCKOIO THIMA, MPOBEAEHUS TPYMHIOBBIX MU
MHUBUAYAJIBHBIX KOHCYJBTAUI, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalUH.

AyIuTOpUH OCHAILCHBI KOMIUIEKTaMH YYEeHUUYECKON MeOesH, TEXHUUECKUMH CPEeICTBaMH O0yUYEeHHUS,
CITy’KaIlMMU JIJIs1 TIpeICTaBIIeHHs yaeOHOH nH(OopMaIiy OOJIBIION ayTUTOPHH.

[Tomemienue 111 caMOCTOSTENBHOM pabOThl 00yYarOIMXCs OCHALIEHbI KOMIIBIOTEPHOW TEXHUKOM,
noJKIfoueHHoOW K cetn "HHTepHer" W obecnedeHHMEM JOCTyHa B DJICKTPOHHYIO HWH(GOPMAIMOHHO-
obpazoBatenbHyto cpeny OI'Y.

Jnist IpoBeeHHS 3aHATHI CEMHHAPCKOTO THIIA MCIOIB3YeTCss 000pyaoBaHue Kadeapbl MaTepruaioBe-
JICHUS U TEXHOJIOTUU MaTepUaIOB:

- mukpotBepromep [IMT-3M;

- MmypenbHas neus CHOJI,

- tBepaomep TK-2M;

- 1M (OBAIILHO-TIOJIMPOBAIBHBIN CTAHOK U1 IOArOTOBKU MeTauiorpaduyeckux oopasios;

- IOPTAaTUBHEIN TBepAOMep ¢ udpoBoit naAekcamuen Y3UT-3;

- yIbTpa3BykoBol aedektockon Y [2BLite;

- BUXpeTokoBhIi Aedexrockon BJ132-OKO-01,

- mammHa TpeHus CMII-1;

- YCTaHOBKa JUIsl TPUOOTEXHUUECKUX HcTibITaHui TAY;

- nabopatopnsie Becel BM510/1.

K paboueii npozpamme npunazaromes:

e DOoHJA OLEHOYHBIX CPEJCTB ISl MPOBEACHMSI MPOMEKYTOUHOW aTTeCTalMM OO0yJaromuxcs IO
JYCIUILINHE;

e Meroanueckue ykazaHus A1 00y4arolUXcsl 10 OCBOSHUIO UCIIUIIITNHBIL.



