OOKYMEHT NOANUCAH

QNEKTPOHHOW NMOANUCHIO

1039F59AD5101

s
Bnapeneu: I

A lorukos Hukonaii I0puesi
ReiicteuTeneH: ¢ 24.11.2025 A0 17.02.2027

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPAIIN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE

BBICIIET0 00pa30BaHUs

«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

2191

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Anaan3 HaACKHOCTH MAIIMHOCTPOUTEC/IbHBIX u3aeJaun

(Haumenosanue OUCYUNIUHbL)

110 HaquOﬁ CIICHHUAJIBbHOCTHU

2.5.5. TexHonorust u 000pyI0BaHNE MEXAaHHMUYECKON M (PU3UKO-TEXHUIECKON 00paboTKH

dopma 00ydeHus: ouHas
I'on Habopa: 2026

O6mas Tpynoemkocts: 2 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpamM

Cemectp 3

dopma KOHTPOJIsA 3auer Hroro
Bun 3ansiTuit
Jlekuun 18 18
JlaGopaTopHbIe
IIpakTHueckue 18 18
PykoB0oJCTBO: KypcoBbie paboThl (poektsl) / PI'P
IIpomMexxyTouHas arrecranus 0,25 0,25
KonrakTtHas pabora 36,25 36,25
CamocrosTenbHas paboTta 35,75 35,75
KonTpoJib
Hroro 72 72




[Iporpammy cocTaBuiI(H):
noteHT kadenpsr O60pya0BaHNE U TEXHOJIOTUN MAIIMHOCTPOUTEIHLHOTO MMPOU3BOICTBA, JOLICHT,
KaH/.TexH.HayK, Pactopryes J[.A.

(Oondicnocmy, yuernoe 36anue, cmenetsb, Pamunua H.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penensent

(OodicHOCmY, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PaGouas mporpamMma IUCHUIUIMHBI cocTaBlieHa Ha ocHoBaHuU PI'T u yueOGHOro miuaHa mo
HAay4YHOM CIEHHAIBHOCTH

2.5.5. Texnonorus u 000pyI0BaHNE MEXAHHMUECKOW U (PH3UKO-TEXHUIECKOH 00paboTKH

Cpoxk aeiicTBusi pado4eii mporpaMMspl JMCHUILUIMHBI 10 «_31 » okTaops 2030 r.
YTBEPXIEHO

Ha 3acenanuu xadenps
«O06opynoBaHue U TEXHOJIOTUU MAIIMHOCTPOUTEIHHOTO MTPOU3BOJICTBAY

(mporokou 3acenanus N 1 ot «29 » asrycra 2025r)



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenpto y4eOHOW AWCHUIUIMHBI - TMPUOOPETEHHE 3HAHWW, YMEHUH M HaBBIKOB 00J1acTH
OLICHKM HAJEXHOCTU W JAMATHOCTUPOBAHMS COCTOSHHUSA TEXHOJIOIMYECKHX IIPOLECCOB C Y4ETOM
BIIMSIHUSL COCTOSIHUSL OOOpYHOBaHUS, YCIOBHI 00paOOTKH, MHCTPYMEHTA M IMPHUCIIOCOONCHHUNA ISt
o0ecreyeHns 3aJaHHBIX XapaKTePUCTHK BBIXOAHBIX MapaMeTPOB KauecTBa ONEpaluil TEXHUYECKOH

00paboTKu.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JucuummHel, yaeOHbIe KypChl, HA OCBOCHHH KOTODPBIX Oa3MpyeTcs JaHHAs THCIHILIMHA
(yueOHBIN KypC) —TUCIUIIINHBI PEIBIIYIIETO YPOBHS 00pa30oBaHUsI.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUILUIMHBI HEOOXOIMMO Kak
npeamectBytomee: [IporpeccuBHbIC TEXHOJIOTMYECKUE TTPOLIECCH B MAITMHOCTPOCHUH

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dopmupyemble U
KOHTPOJINpYyeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

IInanupyemsle pe3yJibTaThbl 00y4eHHs

3HaTh:

— KOHTPOJb COOTBETCTBUS pa3padaThIBAEMBIX KOHCTPYKIIUN
TEXHUYCCKUM 3aJlaHMsIM, CTaHAapTaM, HOPMaM OXpaHbl Tpyla,
TpeOoBaHUSM HarboJiee SKOHOMUYHOW TEXHOJIOTHH ITPOU3BOJICTBA;
— MEpPOMNPHATHS MO MOBBIIIEHUIO 3((HEKTUBHOCTH MPOU3BOCTBA,
HAIPaBJICHHBIX HA COKpAIICHHWE pacxoja MaTepHalioB, CHIDKCHUE
TPYJIOEMKOCTH, TIOBHIIIIEHNE TPOU3BOIUTEILHOCTH TPYAQ,;

— TEXHUYECKHE pacueThl U  PacUeThl SKOHOMHYECKOM
3¢ (HeKTUBHOCTH pa3padaThiBa€MbIX KOHCTPYKIUN B COOTBETCTBUU
C TUIIOBBIMH METOJUKAMHU

YMeTs:

—  QHAIM3MPOBAaTh  OCHOBHBIE  IapaMeTpbl  pealu3yeMbIX
TEXHOJIOTUYECKHUX IIPOLECCOB;

—  aHaJIM3UpOBaTh  PEXKHUMBI  PabOTBl  TEXHOJOTHYECKOIO
00opynoBaHus;

— aHAJIM3UPOBATh PEKUMBI padOTHI TEXHOJOTUYECKOW OCHACTKH;

— QAHAJIU3UPOBATh MPOU3BOACTBEHHYIO CHUTYallUI0 U BBISBIATH
MPUYMHBI Opaka B U3TOTOBJIEHUH U3EIUH;

— TPOBOJUTH OJKCIEPHUMEHTHl ¢ 00paboTKOW W  aHAIW30M
pe3yJbTaToB;

— BBINOJHATh TEXHUYECKUE PACUETHI U PacUeThl 3KOHOMUYECKOU
¢ pexTUBHOCTH pa3pabaThIBAEMON TEXHOJIOTHYECKOW OCHACTKH U
CHEIUAJIBHOTO HMHCTPYMEHTa B COOTBETCTBUU C THUIIOBBIMHU
METOJIMKaMU

Bnaners:

— BHEAPEHUEM TEXHOJIOTHYECKUX MPOIIECCOB B TIPOU3BOICTBO;

— KOHTpPOJIEM COOIIOJIEHUSI TEXHOJOTMYECKON NUCIUIUIMHBI TIpU
peali3aiuy TEXHOJIOTHIECKHUX TTPOIECCOB;

— KOHTPOJIEM TMPaBUJIBHOCTH JKCILTyaTallil TEXHOJOTHYECKOTO
000pyI0BaHNS,




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIEeTeHI[HH
(Ko 1 HAUMEHOBAHME)

Ili1anupyemMble pe3yJibTaThl 00yUeHUs

— KOHTPOJIEM IPaBUJIBHOCTH OKCILTyaTallud TEXHOJOTUYECKOU
OCHACTKH. BrIsiBIIeHnEM npuuuH Opaka B U3TOTOBICHUU U3JCIHIA.




4. CTpyKTYypa U coaepxkaHue JUCHUMIIMHBI HagesKHOCTh TEXHOJIOrHYeCKHX CHCTEM

®opMbI TEKYLIETO

Bug . KOHTPOJIs
Monyab yueOHoi Ha"MeHOBamfe TeM satstum Cemectp Obn.em, banabl | UHTEpakTHB, 4. | (HAaHMEHOBaHUeE
(yuedHoli padoThI) u.
padoThI OLICHOYHOI'0
cpeacrsa)
1. Obecrnieuenue Jlek. 1 Tema 1. OcHOBHbBIE IOHATHS, TEPMUHBI, 3 2 - - Bonpocs! k 3auery 1-
[apamMeTpoB onpenenenus, [OCT. 15
HaJEeKHOCTU CP N3yuenue temsl 1 3 2 - -
[TCXHOTOTHICCKUX Jlek. 2 Tema 2 KosnnuecTBEeHHBIE TIOKA3aTEN 3 2 - Bormpockl K 3auery|
CUCTEM HAJIEKHOCTY TEXHOJIOTHYECKUX CUCTEM. 16-25
CP W3yuenue Tembl 2 3 2 -
Jlek. 3 Tema 3. [loBpexaeHus B 3JIeMEHTax 3 2 - Bonpoce! k
TEXHOJIOTMYECKUX CUCTEM, IPUBOISIIUE K bk3ameny22-30
OTKa3y
CP N3yuenue Temsl 3 3 2 -
IIp1l ITp.1 OnpeneneHrie KOIMYECTBEHHBIX 3 2 - OTtuer 1o
noKa3arenei HaJle)KHOCTH MpaKTU4YeCcKoi paboTe
TEXHOJIOTMYECKUX CUCTEM (JacTh 1) Nel
Ip 2 ITp.1 Onpenenenrie KOMMYECTBEHHBIX 3 2 -
MoKa3aTeae Haae)KHOCTH
TEXHOJIOTMYECKHX CUCTEM (YacTb 2)
CP CaMOoCTOsTEeIIbHOE N3YICHUE 3 8 -
METOANYECKUX PEKOMEHIAINN TpU
MIOJITOTOBKE K MPAKTHYECKUM PabOTaM.
Ip. 3 ITp 2 PacueT KOHCTPYKIIUU C y4ETOM 3 2 - OTyeT mo
nokasarenei HaJie)KHOCTH (4acTh 1) MpPaKTUYEeCKOi paboTe
Ip. 4 [Tp 2 PacueT KOHCTPYKIIUHU C yUETOM 3 2 - Ne2
nokaszaTeliell HaJIe)KHOCTH (4acTh 2)
2. HanexxnocTs Jlex 4 Tewma 4. Xpymkoe pa3pyiieHue u 3 2 - - Borpocsl kK 3K3aMeRny|
oOecrieyeHus W3HALIMBAaHUE PEXYIIEH YacTH 31-35
MapaMeTpoB WHCTPYMEHTA.
PEXKYIIETO CP Wzyuenue Temol 4 3 3 -




®opMbI TEKYLIETO

MHCTPYMEHTA Ha CTaJIMU HKCIUTyaTalluu
(vacTp 1)

Bug . KOHTPOJIs
Monyab yueOHoi Ha"MeHOBamfe TeM satstum Cemectp Obn.em, banabl | UHTEepakTHB, 4. | (HAaHMeHOBaHUe
(yuedHoli padoThI) u.
padoThI OLICHOYHOI'0
cpencrsa)
MHCTPYMEHTA Jlex 5 Tema 5. OOecnieueHmne HaAEKHOCTH 3 2 - - Bonpockl K 9K3aMenyj
MMPOM3BOJICTBA WHCTPYMEHTA Ha CTaJIuU 36- 40

POCKTHPOBAHUSI.

CP W3yuenue Temsl 5 3 3 -

Jlek 6 Tema 6. OOecnieueHme HAAEKHOCTH 3 2 - - Bomnpock! k sk3ameny
WHCTPYMEHTA Ha CTAJIMU U3TOTOBJICHHUS. 40-43

CP W3yuenue Tembl 6 3 2 -

Jlex 7 Tema 7. OOecnieueHme HAAEKHOCTH 3 2 - - Bomnpock! k sk3ameny
WHCTPYMEHTA Ha CTaJIMU KCIUTYaTall|H. 44-46

CP W3yuenue temsl 7 3 2 -

Jlek 8 Tema 8. O0ecrieuenne HaAeKHOCTH 3 2 - - Bonpocsl k sk3ameny
000pyTIOBaHUS HA CTAJIUU IKCILTyaTaIlH. 47-48

CP N3yuenue Temsl 8 3 2 -

Jlex 9 Tema 9. ObecnieueHme HaIEKHOCTH 3 2 - - Bompock! k sk3ameny
000pyIOBaHUS HA CTAJIMU IKCIIITyaTallUu. 49-50

CP W3yuenne Tembr 9 3 2 -

Ip 5 [1p.3 OGecmneuenune HAIEKHOCTH 3 2 - OTtyer 1o
WHCTPYMEHTA Ha CTaJIMU U3TOTOBJICHHUS MpaKTUYeCKOoi paboTe
(dactp 1) No3

IIp 6 I[1p.3 ObGecneuenne HaEKHOCTH 3 2 -
WHCTPYMEHTA Ha CTa/INU U3TOTOBJICHHUS
(uactsb 2)

Cp CaMocTOsTENbHOE U3YYEHHE METOJUYECKUX 3 2 -
pEeKOMEHJAIMI MTPU MOATOTOBKE K
MIPAKTHYECKUM paboTam.

Ip. 7 [1p.4 OGecneueHne HaICKHOCTH 3 2 - OTtyer mo

MPaKTUYEeCKOH paboTe
N4




®opMbI TEKYLIETO
Bux . HanMeHoBanue TeM 3aHATHH Oo0nemMm, KOHTPO.Ii
Monyab yueOHoi . Cemectp banabl | UHTEepakTHB, 4. | (HAaHMeHOBaHUe
(yuedHoli padoThI) u.
padoThI OLICHOYHOI'0
cpencrsa)
Ip. 8 [Tp.4 OGecnieueHne HAEKHOCTH 3 2 -
MHCTPYMEHTA Ha CTa/IMU SKCILTyaTallH
(gacthb 2)
Cam CaMocCTOsITENHPHOS U3YUCHHE METOINIECKUX 3 3,75 -
PEKOMEHAAIMI MIPU MTOATOTOBKE K
MPAKTHYECKUM paboTam.
Ip. 9 [1p.5 CBonHbII aHaK3 MTOKa3aTeNen 3 2 - OTtyer 1o
HaJEKHOCTU MPaKTUYECKON paboTe
No5
CP [TonroroBka K 3a4€Ty 3 2
ITA [TpomexxyTouHas arTecTanus 3 0,25 - -
Hroro: 72




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

Jns 3 dekTuBHOr0 M3ydeHHs NUCHMILIMHBI U peau3alid KOMIIETEHTHOCTHOTO IOAX0/a,
NPEIyCMOTPEHO TpaaulyoHHas ¢opma oOydeHHsl (JICKIMH, TPAKTUYECKUE W JIabopaTopHBIC
paboThI, caMocTosITeNbHASL paboTa).

TexHONOTMM TPAAMLIMOHHOTO OOydYeHHsI - OpraHu3alus y4eOHOro mporecca B BY3e,
OCHOBaHHAsT Ha JIGKIMOHHBIX M TPAKTHYECKUX Qopmax oOydeHHs: OOBICHUTEIHHO-
WUTIOCTPATHBHOE oOyueHue. J[aHHas TeXHOJIOTHS IPUMEHSETCS BO BCEX MOJYIISAX Kypca.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIIMHBI
6.1. PexoMenganuy mo nmoaroToBKe K NMPaAKTUYIECCKUM, naﬁopaTopHmM 3aHATHAM

AcnupaHTaM cieiyeT Mpu MOATOTOBKE K MPAaKTUYECKUM, Ja00paTOPHBIM 3aHATUSM CIEIyET
UCIIOJIb30BaTh HE TOJBKO JIEKIMH, YIEOHYIO JIUTEPATYPY, HO U IPYTHe UCTOUHUKHU.

Jiss TOro 4TOOBl MPAKTHUECKUE 3aHATHS MPUHOCHIN MAaKCHUMAIBHYIO MOJB3Y, HEOOXOIUMO
IIOMHMTD, YTO PELIECHUE 3a7a4 IPOBOAATCA 10 PACCMOTPEHHOMY Ha JIEKLIMSIX MaTEpHally U CBS3aHBbI,
KaKk MpaBWIO, C JETaJbHBIM pa300poM OTAEIBHBIX BOMPOCOB JIEKIIMOHHOIO Kypca. Cruemyer
NOMYEPKHYTh, YTO TOJIBKO IIOCJIE YCBOEHHUS JIEKLIMOHHOIO MaTepuayla C OIpPEAEICHHOW TOYKH
3peHust (a2 MMEHHO C TOW, C KOTOPOM OH H3JIaraeTcsi Ha JIEKIUSAX) OH OyaeT 3aKperuisaThbes
o0yyaromuMcsl Ha IMPaKTHYECKUX, JIAOOPATOPHBIX 3aHATHUSAX, KaK B pe3ysbTaTe OOCYXICHUS U
aHaJIM3a JIEKLIMOHHOI0 MaTepuraa, Tak U C IIOMOILBIO PEIIEHUs TPOOJIEMHBIX CUTYyalluH, 3a1a4.

[Ipy caMoOCTOATENHHOM pEIIEHUH 33Jad HY)KHO OOOCHOBBIBATH K&XKIbIH 3Tall pELICHMS,
UCXOJSl U3 TEOPETUYECKHX IOoJIo)KeHUuM Kypca. Ecim oOyuaromuiicss BUAMT HECKOJIBKO IyTEH
peleHus npodieMsl (3a7auu), TO HY>)KHO CPaBHUTh UX M BBIOpaTh caMblil parioHaibHbId. [loae3Ho
CHayaJla COCTaBUTh KPATKHUH IJIaH pemeHus mpooiemsl (3a1aun). Penienne npoOaeMHbIX 3a1a4 Wiu
OpUMEPOB  CleQyeT u3jaraTh MOJAPOOHO, TpU  HEOOXOAMMOCTH HYKHO COINPOBOXAATh
KOMMEHTAPUAMH, CXEMAaMH, YEPTEKAMHU U PUCYHKAMU.

Crnenyer NMOMHUTH, YTO pELICHME KaXJOW Yy4eOHOH 3ajaud JOJDKHO JOBOAMTHCS [0
OKOHYATEJIBHOT'0 JIOTUYECKOTO OTBETA, KOTOPOrO TPEOYET yCIOBUE, U 110 BO3MOXHOCTH C BBIBOJIOM.
[TonmydeHHbIH OTBET cleqyeT MPOBEPUTH CIIOCOOAMU, BBITEKAIOUIMMH U3 CYLIECTBA JJAaHHON 3aJlauu.
[Tone3no Taxke (eciu BO3MOXKHO) pellaTh HECKOJbKHMU CIHOCOOAMM M CPAaBHUTH MOJYyYEHHbBIE
pe3yibTaThl. PelieHre BONPOCOB JaHHOTO TUIA HYXXHO MPOJOJIKATH 10 MPUOOPETEHUs! TBEPABIX
HAaBBIKOB B X PEIICHUM.

6.2. PexoMenaanuy mo nmoaroToBKe K 3avuery

[ToaroToBka K 3a4eTy CIOCOOCTBYET 3aKPEIUICHHIO, YIITYOJICHHI0 W OOOOIICHHIO 3HAHHM,
MOJIy4aeMbIX, B Ipolecce 00yueHus, a TakKe MPUMEHEHUIO UX K PEIICHHIO NMPaKTHYECKUX 3ajad.
['oToBsich K 3aueTy, 0Oy4aromMiics JIMKBUAUPYET MMEIOIIMecs MpoOenibl B 3HAHUSX, YriayOuser,
CHCTEMaTH3UpPYyeT U YHNOpSAOUYMBaeT CBOM 3HaHMs. Ha 3adere oOyuaromuiics 1eMOHCTPUPYET TO,
YTO OH NMPUOOPEN B Ipoliecce 00yUeHUs 10 KOHKPETHOM yueOHOM TUCITUIIINHE.



7. OuneHo4YHbIe CpeACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koa koHTpO/IMpYyeMoOii KOMIIETeH U HanmeHoBanue
(111 ee 4YacTH) OLIEHOYHOI0 CPeACTBA
3 Bomnpocsr k 3auety 1-50
OTtdeT 1Mo mpakTuIeckuM paboram 1-5

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUaJibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. IlIpumep NpaKTHYECKOI PadoThI

IIpakTnuyeckas padora 1: OnpeneneHue KOJMYeCTBEHHbIX IOKAa3aTeell HaJAeKHOCTH
TeXHOJIOTHYECKHX CHCTEM

Ileab - MoONy4nuTh HABBIKM OINpPENENECHUS W MHTEPIpPETalMM OCHOBHBIX KOJIMYECTBEHHBIX
nokazareseil HagexHocTH TexHonorndeckux cucrteM (TC): BeposSTHOCTH 0€30TKa3HON paboTHI,
cpennee Bpemsi 1o otkaza (MTBF), cpennee Bpemsi 6e3orkasnoil skcminyarauuu (MTBUR),
K03 PHUIHUEHT TOTOBHOCTH, PEMOHTOIIPUTOTHOCTh, OTKA30yCTOHYHUBOCTD U JIp.

3agauu:

1. Onpenenuts coctaB TC u rpaHuibl ee GyHKINOHUPOBAHHUSL.

2. BriOparh noaxonsiiye CTaTUCTUYECKUE MOJICNIN U JJaHHbIE (MIEpBUYHBIC UCTIBITAHUS,
pe3yJIbTaThl TECTUPOBAHUS, SKCIUIyaTallUOHHBIE JAHHbIE).

3. PaccuuTaTh OCHOBHBIE IOKA3aTENN HAICKHOCTH 1)1 3a1aHHON KoHpurypauuu TC.

4. IlpoBecTH aHaJW3 YYBCTBUTEIBHOCTH U MPEICTaBUTh BBIBOJBI IO BIIHUSHHUIO
I1apaMeTpoB.

JTanbl BbINOJTHEHUS:

Oran 1. [TocraHoBKa 3a1aun 1 cOOP UCXOJHBIX JAHHBIX:

OTHMCAaHNE TEXHOJIOTUYECKON CUCTEMBI U PEKUMOB (PYHKIIMOHUPOBAHUS.

cOop maHHBIX 00 OTKa3axX M OOCITYy)XMBaHUHU (BpeMsl MEXIy OTKa3aMH, 4acTOTa OTKa3OB,
PEMOHTHBIE BpEMEHA).

Oran 2. Beibop Moaeneit HaeKHOCTH:

9KCIIOHEHIIMAJIbHAS, BeliOynna, KOMOMHHPOBaHHbBIE MOJIETN TUISE
napaieNIbHbIX/TOCIeJOBATENIbHBIX IIETTOYEK.

pacripesielieHue  BpeMEHM 10  OTKas3a, mapaMmerpudeckue Metoasl (MLE) wm
HenapaMeTpHuecKue.

Oran 3. Pacyer KIIIOUEBBIX TOKA3aTENEH:

MTBF, MTBUR, BeposiTHOCTh 6€30TKa3HOM pabOTHI 3a 3aJaHHBIA HHTEPBAJ, KO PUIMEeHT
TOTOBHOCTH, PEMOHTOIIPUTOAHOCTD U JIP.

aHaJIN3 HaJ&KHOCTH 110 y3JIaM U dJIEMEHTaM.

Oran 4. AHa/IM3 4yBCTBUTEIBHOCTH:

BIUSHUE W3MEHEHHH @apaMeTpoB OTKa30B M PEMOHTHBIX BpeMEH Ha IOKa3aTelu
HaJIe)KHOCTH.

Otan 5. Bepudukarus u Baauaamus 3aKIF0OYCHIS:

CpPaBHEHHUE C OTPACIEBBIMU HOPMAMH, JOMYIIEHUSIMU U OTPaHUYCHUSIMH.

Ortar 6. IloaroroBka oruera:

TaOJIMIIBI ¢ JaHHBIMU, Tpaduku pacnpenenenuss TBO/TTR, BbIBOIBI.

®opma u coaep:kaHHe OTYeTA:

TUTYJbHBIN 1KCT; aHHOTanuA (10 200-300 ciioB); Lenp U 3a1a4u.



pas3ziensl: JaHHBIE UCXOJIHBIC, METOJIOJIOTUS (MOJIEIH U TapaMeTphl), pe3yabTaThl PacyeToB
(Tabmutbl, rpadKK), aHATU3 U BEIBOJIBI.

NPUJIOKECHUS: pacueTHble (OPMYJIbI, HCXOIHBIC JaHHBIC, MPOrPaMMHBIN KoOx (eciu
MIPUMEHUMO ).

00BeM: 8—12 cTpaHUI, HIUTFOCTPATUBHBIN MaTepuan 10 6—8 rpadukoB/TadmwmiI.

Kpurepun oueHuBaHus:
[TomHOTa MOCTaHOBKY 3a/1a41 ¥ 00OCHOBAaHUE BHIOPAHHON MOEIIH.
KoppeKkTHOCTh MOCTPOSHHSI MOJIENIeH M pacueTOB.
SICHOCTB IpeCTaBICHUS PE3YIIbTATOB, KOPPEKTHOCTH I'pahuKOB/TA0IHII.
OOOCHOBaHHOCTH BBIBOJIOB U MX CBSI3b C HCXOHBIMH JJAHHBIMH.
KauecTBo aHanu3a 4yBCTBUTENBHOCTH U 00CYKIEHUSI OTpaHUUYEHUM.
OpUTrHHAIBHOCTD U aKKYPaTHOCTh OOPMIICHHSI OTUYETA.

ocourwhE

IIpakTnyeckas padora 2: Pacuer KOHCTPYKIHMH € Y4€TOM MOKAa3aTeJeil HaIe:KHOCTH

Llesb - HaBBIKKM TPOCKTUPOBAHUS DJIEMEHTA WJIH MOJACUCTEMbI TEXHOJOTHUYECKON YCTaHOBKHU
C y4eToM TpeOyeMoro ypoBHS HaJICKHOCTH, BBIOOP MAaTEPHAIIOB, KOHCTPYKIIMOHHBIX PEIICHHA U
IIPOIIECCOB KOHTPOJIS.

3agauu:

1. Omnpenenuth TpeOyeMble YPOBHU HAACKHOCTHU JUIsl KOHKPETHOW KOHCTPYKIIUH.
2. BpiOpaTb KOHCTPYKTUBHBIE BapUAHTbI, MaTEPUAIIbl U METOABI KOHTPOJIS.
3. IlpoBectn pacder mpenenbHBIX COCTOSHHA M 3amacoB MPOYHOCTH C YYETOM
BEPOATHOCTEU OTKA30B.
4. Onpenenutb MEpBbI MTOBBILICHUS HAJIC)KHOCTH (M30BITOYHOCTH,
PEMOHTOIPUTOJJHOCTH, PEBU3UIA).
JTanbl BbINOJTHEHUS:
Oran 1. [locraHoBKa 3a/1aun ¥ TpeOOBaHUS K HA/IEKHOCTH:
(GyHKIIMOHAJ, KPUTUYECKHUE Y3JIbl, JOMYCKHU 10 BPEMEHH SKCILTyaTalluy.
Oran 2. Bbi0op BapuaHTOB KOHCTPYKIIUU:
cepuiiHble/apaielbHbIe 2JIEMEHTBI, U30BITOUHOCTb, PE3EPBHI.
Oran 3. PacueT NpOoYHOCTH U HAJIEKHOCTH:
pacueTr reoMeTpUYECKUX NapaMeTpoB, 3anacoB npoyHoctu npu Tpedyemom MTBF/MTBUR.
YUET paclpeeeHNs] BPEMEHH 10 OTKa3a U BEPOSITHOCTH OTKa3a dJIEMEHTOB.
Otan 4. O1ieHKa pEMOHTONPUTOTHOCTH U TEXHUUECKOTO 00CITYKUBAHUS:
IUTaH TEXHUYECKOTO 00CITyKUBaHUs, TPEOOBAaHUS K 3alIaCHBIM YacTsAM, BPEMsI IPOCTOS.
Otan 5. PekoMeHayy 1mo MOBBIMIEHHUIO HAIEKHOCTH:
MOJU(UKAIMHY KOHCTPYKIIMU, METO/IbI KOHTPOJISI KAUeCTBA, IOMOJTHUTEIbHBIE MEPBI.
Otan 6. Iloaroroska oTyera:
000CHOBaHUE PEIICHUH, pacyeThl, rpaduKu, CXEMBI.
dopma u coaep:kaHHe 0TYeTA:
1. Bsenenue: TpeOOBaHUS K HAZCKHOCTH U OTPAHUYEHUSI.
2. Meroauka: MOJICH U TIAPaMETPBhI, TPEIOI0KCHHUS.
3. PesynbraThl: pacuetsl, rpaguku, TaOIMUIIBL.
4. OOcyxJeHue: albTepHaTUBbI, OTPAaHUYEHHOCTH, PUCKH.
5. 3axiroueHHe U peKOMEHalNH.
6. IlpunoxxeHus: YePTEKHU, pACUCTHBIE JIHCTHI, KOJIBI PACUETOB.
Kpurtepun onenuBanms.
1. TlpaBuibHOCTH BEIOOpA KOHCTPYKIIMU U 0OOCHOBaHUE BHIOPAHHOM abTepPHATUBEI.
2. KoppekTHOCTh pacueToB IPOYHOCTU U HAJAECKHOCTH.
3. TlomHoTa y4era peMOHTONPUTOTHOCTH M OOCITY)KUBaHUSI.
4. KauecTBO BU3yanau3allM pe3yIbTaTOB U apryMEHTALIUH.



5. YerkocTh U ITOJHOTA OTYETA.

HpaKTI/I‘IeCKaﬂ paGOTa 3: Ooecneuenue HAJACKHOCTH HU3J¢JIUd Ha CTaaum
H3roTOBJICHUSA

Heab - ocBoeHHE METOAOB OOecreueHus] HAACKHOCTH M3JENUs Ha dTare M3TOTOBIICHUS:
KOHTPOJIb KAaueCTBa, YCTOMYMBBIC TEXHOJOTUYECKUE MPOIECChl, CTATUCTUYECKUM KOHTPOJIb
kadectBa (SQC/SPC), OTKIOHEHHSI ¥ UX BIUSHUE HA HAJEKHOCTD.

3apaun

1. OmnpenenuTh KpUTUYECKUE MTApAMETPhl TEXHOJIOTUYECKUX MPOLIECCOB.

2. Pa3paboTtarh 1miaH KOHTPOJIS Ka4eCTBA U BHIOOPKY ISl UCIIBITAHUH.

3. Ouenuts BausiHUE 1e(PEKTOB HA HA/ICKHOCTh U3ICIHSL.

4. IlpemioxuTh MEPHI K MOBBIIICHUIO HAJICAKHOCTH HA CTAJIMW U3TOTOBJICHHUS.

JTanbl BbINOJHEHUS

Otan 1. AHanu3 TEXHOJOTUYECKUX MPOLIECCOB U KPUTUUECKHUX MTapaMETPOB.

Oran 2. Pa3paboTka riaHa KOHTPOJIsSl KauecTBa:

BBIOODP TOYEK KOHTPOJIS, METOJMKHU TECTUPOBAHHUS, YACTOTA BHIOOPKH.

Oran 3. CTaTUCTUYECKUI KOHTPOJIb KAYeCTBa!

IIOCTPOEHHUE KOHTPOJIbHBIX KapT (X-bar, R), ananu3 curnanos.

Oram 4. OnieHka BIUSHUS 1€PEKTOB:

MOJICTTUPOBAaHUE BIHSIHUS JIS()EKTOB HA OTKA30yCTOHIHBOCTb.

Oran 5. Koppektupyroiue AeicTBUA:

IJIaH JICUCTBUI MPU BBIXOJAX 32 MPEIEIbl KOHTPOJIS, YAYUIIECHUE ITPOLECCOB.

Oram 6. I[loagroroska oruera:

IIpoLEaYpbl KOHTPOIISL, pe3yabTaTsl SPC, pexomMeH1anuu.

®opMma U coaep:kaHue 0TYETA

1. lens, 3a1a4u, UCTIOJIB3YEMBIE METOJUKH, TAHHBIE IO KOHTPOJIIO.
2. Pe3ynbTaThl: KOHTPOJIBHBIE KAPThI, CTATUCTUKA ASPEKTOB, aHATU3.
3. MeponpusaTus: IeUCTBHS MO YIIYYIICHUIO TTPOIecca.

4. TlpunoxeHue: MHCTPYKIIUU O KOHTPOIIIO U 00pa3isl hopm.

Kpurtepun ouennBanus

1. OOGocHOBaHME KPUTHUYECKUX MAPAMETPOB M KOHTPOIHHOM KAPTHI.
2. TlonHOTa TUTAaHA KOHTPOJIS U CTATHCTUYECKOTO aHAIN3a.

3. CBs3b MEXIy KaUECTBOM M3TOTOBIICHUS U HAJIE)KHOCTBIO.

4. PeanucTUYHOCTh U MPUMEHUMOCTh PEKOMEHIAUi.

IIpakTuyeckass padora 4: ObecnmeyeHHe HAAEKHOCTH W3JeJUsT Ha CTAAUM
IKCILTYATAUMHU

Ilean - ocBoeHHE METOAOB OOeCleUeHUs: HAJSKHOCTU HM3/EIHs BO BpeMs IKCIUTyaTalluu:
MOHHMTOPHHT, TEXHUYECKOE OOCITYXHUBaHUE, IPOrHO3ZUPOBAHHUE CPOKa CIY>KOBI, 00CITyKUBaHUE T10
cocrosHuto (PdM), miaHOBast 3aMeHa y3I10B.

3agaun

1. OnpenenuTh peKUMBI SKCITyaTallud U KPUTHUECKUE Y3JIbI.

2. BriOparb MeTOIBI MOHUTOPHHTA U COOpa SKCILTyaTAIIMOHHBIX JAHHBIX.

3. Pa3paboTtarh cTpaTermro TEXHUYECKOT0 OOCITYKUBAHUS U IPOTHO3a CPOKA CITYKOBI.
4. OueHUTbh SKOHOMHUYECKYIO 3P (HEKTUBHOCTH Mep MO HAJEKHOCTH.

JTanbl BbINOJTHEHUS

Ortan 1. AHanu3 ycinoBuM SKCILTyaTallid M KPUTHYECKUX Y3IIOB.

Oran 2. Bei6op MeTO10B MOHUTOPHHTA:

BUOpALIMOHHBIE, TEpMOTpapuUecKie, CEHCOPHbIE JaHHbIE, COOp CTATUCTHUKH.

Ortan 3. [Iporuos cpoka ciayx0s1 1 PAM:



MOJICTUPOBAaHUE H3HOCA, PErpeccHsl MO BPEMEHH, METOAbl MAITUHHOrO OOydYeHHUs IO
JAHHBIM HKCIUTyaTaI|H.

Oran 4. [InanupoBanue o0CITyKUBaHUS:

rpaduk, 3amachl 3aaCHBIX YacTeil, OI0)KEThI, BPEMEHU MPOCTOS.

Otan 5. DKOHOMUYECKUM aHaJn3:

pacuer TCO/ROI BHeapeHUS MEP HAICKHOCTH.

Ortan 6. [lonroroska oruera:

MIPOTHO3HAsI KapTa CpoKa CIIyKObI, I1aH 00CTyKUBAaHUS, PEKOMEHIAIIH.

dopMma U coaep:KkaHue 0TYETA

1.
2.
3.
4.
5.

BBenenue: pexkxuMbl SKCITyaTalluu U TPEOOBaHUS K HAJEKHOCTH.
Metoauka: napameTpbl MOHUTOPUHT A, MOJENIN IPOrHO3UPOBAHMSL.
Pe3ynbTarhl: 1aHHBIE MOHUTOPUHTA, IPOTHO3BI, TPAPUKH.
DKOHOMUYECKUN aHaJIN3: 3aTPaThl K SKOHOMUYECKast 3(pPEeKTUBHOCTD.
PexoMenganuu v riiaHbl BHEAPEHUS.

Kpurepun onenuBanuns

1.

2
3.
4.
5

OO0OCHOBaHHOCTH BHIOOPAa MOHUTOPHHTA U TEXHUUECKUX MTAPaAMETPOB.
KoppekTHOCTh MOJIeTUPOBAHHS CPOKA CITY)KOBI U TIPOTHO3UPOBAHHSI.
[TomHOTa MIaHa 00CITY’)KUBaHUSI K SKOHOMHYECKOE 000CHOBAHUE.
KauecTBO BH3yanm3aiuu 1 sSICHOCTh BBIBOJIOB.

OO6mue pekoMeHIauu 1o padboTe u popmaram.

IIpakTuyeckas padora 5: CBOAHBIN aHAJIU3 MOKA3aTeJIell HAIEKHOCTH

ean

- O6’[>6,I[I/IHI/ITL H CHUHTC3UPOBATL BCC OCHOBHBLIC IIOKA3aTCJIW HAACKHOCTH

TEXHOJIOTHYCCKUX CHCTEM, CpaBHI/ITB nx Me)KIIy pa3HI)IMI/I KOH(i)I/IpraHI/IﬂMI/I n CcragusiMunu
KU3HECHHOTO ILHUKJIA, U C(HOPMYIMPOBATh KOMIUICKCHBIC BBIBOJBI JJIsi TPUHSATHS PELHICHUN TI0
MIPOSKTUPOBAHUIO, U3TOTOBJICHHUIO U 3KCILTyaTallNH.

3amaun

1.

5.

CoOpatp 1 yHU(DUIIUPOBATH TaHHBIE TI0 BCEM KJIFOUEBBIM ITOKA3aTeIsIM HaICKHOCTH:
BEpOATHOCTh Oe3zoTkazHoi pabotel (POF), MTBF, MTBUR, kosddunment
TOTOBHOCTH, PEMOHTONPHUTOIHOCTh, OTKazoycToitunBocth, TTF/TTF, reliability

growth, u z1p.

[IpoBectn aHanu3 B3aMMOCBA3€H Mexay TMokasarenssMu U crpykrypoit TC
(mocnenoBaTeNbHOCTh/MApaNIeIbHOCTh Y3JIOB, U30BITOYHOCTbD,
PEMOHTONPUTOTHOCTB ).

CpaBHUTH pa3Hble BapHAHThl KOHCTPYKIMI W PEXKUMOB OJKCIUTyaTallMd IO
COBOKYITHOMY KPUTEPHUIO HAJEKHOCTH.

Onpenenuts 4yBCTBUTENBHOCTh KOMIUIEKCHOTO —IIOKa3aTelsd K HM3MEHEHHIO
OTJIENIbHBIX [1aPaMETPOB.

ChopmynupoBaTh pEKOMEHIAIMU MO JalbHEHIIeMy CHIDKCHHIO pHCKa U
MOBBILIECHUIO 1[€JIEBBIX YPOBHEHN HAJIEKHOCTH.

9Tanbl BHINOJTHEHUS
Otam 1. CO0p UCXOTHBIX JTaHHBIX:
coOpaTh JaHHBIE MO BCEM BBIOpaHHBIM TOKa3aTeNsAM MJIs 3aJaHHBIX KOH(Urypamuii u

PEKUMOB.

MIPUBECTH JJAHHBIC K €IMHOOOPA3HOI MIKaJe ¥ eAUHUIIAM U3MEPEHUSI.

Otam 2. YHUUKAIMSA ¥ arperamus moKa3aTeien:

OTIPEACTUTH BECOBBIE KON (DUIIMEHTHI WM METO/I arperupoBaHus (Hanmpumep, KOMIO3UTHBIC
WHJIEKCHI HAJIC)KHOCTH).

MMOCTPOUTD arperupoOBaHHBIA WHACKC HAICKHOCTH ISl KaXKI0H KOHPUTYpaLIUH.

Ortan 3. Busyanuzanus:



MOCTPOUTh MATPHUIY KOPPESIMA MEXIy T[OKa3aTelsiMd, TpapuKd CpaBHEHHS I10
KOH(UTYpalusiM, TEIUIOBbIE KapThl.

Oran 4. AHaN3 4yBCTBUTEIBHOCTH U CLIEHAPUEB:

MIPOBECTU OJHOBPEMEHHYIO M MMOOJUHOUYKY BapUaIMIO MapaMeTpoB sl OLICHKU BIUSHUS Ha
CBOJHBIN ITOKA3aTeIlb.

paccuuTaTh MOPOTH BIMSHUS HA YIPaBIISIEeMble PELICHUS.

Oran 5. Bepuduxanus u BEIBOJIBL:

COMOCTaBUTh pe3yabTaThl ¢ TpedoBanusMu ['OCT/ISO, oTpacieBbIMH HOPMaMHU.

copMynHpOBaTh NPAKTUYECKUE PEKOMEHIAIUH 110 BBIOOPY KOH(MUTYpAaLUi U CTpaTEeTHsIM
00CITy)KMBaHUS.

Oran 6. [Tonroroska oruera:

paszesnbl: 1eNb U 3a/1a4M, JaHHbIE U METO/bI, arperupPOBAHHBIN MOKAa3aTeNlb U PE3YJIbTaThI,
AQHAJIN3 YyBCTBUTEIBHOCTH, BBIBOJIbI U PEKOMEHIAIIUH.

MIPUJIOXKEHHUSA: TAOIUIBI UCXOJHBIX JIAHHBIX, METOJUKH pacuera arperupoBaHHOrO MHICKCA,
UCTIOJIb3YeMbIe (DOPMYITHI.

®opMma U coaep:kaHue 0TYETA

1. TuTynpHBINA JUCT; aHHOTALIMSI; LIEIb U 334a4H.
2. Pa3nmen «maHHBIE W METONIMKA»: IEpeueHb IOKa3aTeneil, HMCTOYHHKU JaHHBIX,
METO/JIbl arperaiuuu (HanpuMep, METO/1 B3BELICHHBIX CYMM, MHOKUTENIEH, UITH METO]
HUCXOIINX KO3 (DHUITMEHTOB).
Pasznen «pe3ynprarbin:
CBOIHBIN MHAEKC HAJIEKHOCTH MO KOHPUTYPALIUSIM;
CpaBHeHHe MO MepuojaM >KU3HEHHOro IuKiIa (IpOEKTUPOBAHUE, HU3TOTOBJIEHUE,
JKCILTyaTanus);
I'paduku 1 TETIIOKAPTHI.
Paznen «ananus»:
AHanu3 4yBCTBUTEIBHOCTH, CLIEHAPUU, PUCKH.
Pa3znen «pexomeHmanum»:
10. Kakne KoHGHUrypamuu MPEAIOYTUTENbHBI, KakKhue MeEphl CTOUT MPHUHATH IS
TIOBBIIIEHUS] CBOAHOM HAJIe)KHOCTH.
11. Ilpunoxenust: popmysbl arperupoBaHus, JaHHbIE, KO pacueTa (python/matlab/r).

Kpurtepun onenuBanns

1. KoppexTHOCTh cOOpa U yHU(PUKAIIMK JAaHHBIX 110 TOKA3aTENSIM.

2. OOG0CHOBAaHHOCTH METOJIA arperaluy U BHIOOP BECOB/METPHUK.

3. TlomHOTa M ICHOCTH BU3yaJH3aIMH B3aUMOCBSI3€H MEXTy TTOKa3aTEIISIMH.
4. Y06enuTenbHOCTh BBIBOJIOB M UX MPAaKTUYECKasi IPUMEHUMOCTb.

5. KauecTBo oTu€Ta M COOTBETCTBHE TPEOOBAHUSIM 11O OHOPMIICHHUIO.

Metoabl UM HMHCTPYMEHTHI: CTAaTHCTUYECKUH aHalIM3 M KOPPENSALHOHHBIA aHau3;
MOCTPOECHHE KOMIIO3UTHOI'O MHAEKCA HAJIeKHOCTH; BU3yaln3alus: rpauKu cCpaBHEHUS, TEIJIOBbIE
KapThl, JMarpaMMbl YyBCTBUTEIbHOCTH.

nporpammHoe obecmeuenue: Python (pandas, SciPy, NumPy, matplotlib), Excel c¢
POABUHYTHIMU HaacTpoiikamMu, MATLAB.

Cea3b ¢ Opyeumu pabomamu: CBOAHBIA aHAINW3 MOMOTaeT KpOocc-Balualueld MHOXKECTBa
METO/I0B, TpuMeHsieMbIX B [Ipaktuueckux padotax 1—4, 1 MOXET CIyXHUTh OTHPAaBHOM TOUKOHM ISt
onpezaeneHus: npuopureros B [IpakTuyeckoil paboTe 2 (KOHCTPYKIMS), @ TaKKe JJI ONpeesIeHus
MOPOTOBBIX 3HadeHMi B [IpakTudeckoii padbote 3 (mpou3BoACTBO) U 4 (IKCIUTyaTaIHs).

ok w

©ooNo

Kpurtepuu onieHKH 32 OTYETHI 10 MPAKTHYECKUM paboTam:

Dopmbl Kpurepun u HOpMbI OLICHKH
TeKYyLIero
KOHTPOJIs
Otuetrsl | OTIMYHO | e Pabora BBIIIOJHEHa B NOJHOM 0O0BEME, BCE JTalbl U




o
PaKTHISCKUM
paboram 1-5

3aJ]aHus pealn30BaHbl 0€3 MPOIYCKOB.

OOyuaromuiics JTEMOHCTPUPYET TIIyOOKOe ITOHWMAaHWE
TEMBbI, CIIOCOOHOCTh K  KPUTHYECKOMY  aHallu3y,
BBIJIBIDKCHUIO COOCTBEHHBIX OOOCHOBAHHBIX HWICH U
pelIeHU.

Otder Oe€3ympedyHo CTPYKTypHUPOBaH, COOTBETCTBYET
BCEM cTaHaaptaM odopmieHus. Marepuan H3JI0KeH
JIOTHYHO, TOCJEeNI0BATENbHO, SICHO M TpaMOTHO. Bce

BBIBOZBI apryMEHTUPOBAHBI u MOJKPETIIEHBI
pe3yibTaTaMy BHIIOTHEHHON paboThI.
ITponeMOHCTpUPOBAHO YBEPEHHOE MIpUMEHEHUE

TEOPETUYECKUX 3HAHUN JUIsl pelleHus MOCTaBIECHHOMN
MPaKTUYECKON 3a1auH.

I'padmkn, cxembl, TaOJIMIBI HCIIOJIB3YIOTCS YMECTHO,
WH(GOPMATHBHO W HATJAIHO, CYIIECTBEHHO oO0erdas
MMOHNMAaHHUE PE3yIIbTATOB.

Xoporo

PaboTa BbIMONHEHAa MPAaKTUYECKH B TOJHOM OOBEME,
MOTYT HMMETbCS HE3HAYWTENbHbIE HEJOYEThl WU
HPOITYCKH BTOPOCTENEHHBIX JIeTaeH.

PaGota B OCHOBHOM BBINIOJIHEHA CAMOCTOSITEIIBHO.
OOyuaromuiicss  MMOKa3blBaeT TBEpAOE IOHUMAaHUE
MaTepuana, HO aHaJIH3 MOXKET OBITh HE CTOJIb TITyOOKHM,

KakK Ha "oTIn4YHO". CoOcTBeHHBIE BEIBOJIBI
NPUCYTCTBYIOT, HO MOTYT OBITb  HEJAOCTATOYHO
pa3BEPHYTHIMU.

OTyeT XOpowO CTPYKTYpPUPOBaH M O(OpMIIEH, OJHAKO
MOTYT TPHCYTCTBOBaTh HEOONBIIME TIOTPEIIHOCTH B
ctiiie Wik odopmiieHHH. JIOTMKa U3NOKEHUSI B LIEJIOM
COXpaHEHa.

BusyanbHble MaTepuallbl NPUCYTCTBYIOT M OTPAXKAIOT
CYTh PabOTBI, HO WX Ka4eCTBO WM HH()OPMATHBHOCTH
MOTYT OBITh HECKOJIBKO HIDKE.

YILOBJICTBOPI/ITG)HLHO

Pabora BemonHeHa QopManbHO, B  MHHHAMAJIBHO
JIOTIyCTUMOM OOBbeMe. 3HAYHWTeNIbHAas dYacTh 3aJaHHH
BBITIOJTHEHA TIOBEPXHOCTHO WM C OIMMOKamu. MoryT
OBITH TIPOMYIIIEHBI KITFOUEBBIE AIIEMEHTHI Pa0OTHI.

* Pabota BBITONHEHA C CYNIECTBEHHOH ITOMOIIBIO
npenojaBarens WIX CcJIeIOBaHUeM [I1a0iioHy  0e3
riryOOKOTO OCMBICIHEHHA. AHANu3 Cia0blid, BBIBOJBI
HOCSIT OOIIHI XapaKTep WK OTCYTCTBYIOT.

OTueT UMeeT HapylleHHs B CTPYKType W O()OpMIICHHH.
Jloruka m3noXeHus HapylleHa, S3bIK U3JI0KEHUS MOXKET
OBITb HETOYHBIM, MPUCYTCTBYIOT TIpaMMaTH4ecKue
OLINOKH.

IIpumenenue 3HaHUH Ha IpakTuke: TeopeTnueckue
BusyanbHple MaTepuaibl  OTCYTCTBYIOT, JHOO HX
HCIIOJIb30BaHNE HEONPABIAHHO U HE MIOMOTAaeT PaCKPbITh
COZICpXKaHUeE.

HeynosnerBopuresbHO

PaboTa He BBITIOJHEHA WJIM BBHIMOJHEHA B HUYTOXKHOM
o0beMe, HE TO3BOJIOUIEM IPOBEPUTH YCBOCHHE
Mmatepuaia. KiroueBble 3a/1aHus He BBITOJIHEHBI.
OOyuatomuiics HE TOHHUMAeT CYTH BBITOJTHCHHON
paboThl U HE MOKET OTBETHTH Ha BONPOCHI MO 0Aa30BBIM
TIOHSATHSIM TEMBI.

OTyeT HE CTPYKTYypHUpOBaH, HE OQOpMIIEH WU
NpEeJICTaBJICH B BHJIE, HE MOJIAI0NIEMCS POBEPKE.
Pabota comepkuT rpyOble KOHIENTYyalbHbIE WU




‘ (akTHUeCcKre OIIHOKH.

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 3

Ne i/t

Bonpocsl k 3auety

1 Onpenenenne noustus «Hane:xxkHOCTBY.

2 Onpenenenne NOHIATUS «J{MarHOCTUKAY.

3 Cdopmynupyiite onpeeneHus NOHATHH HaJEKHOCTH, XapaKTEPU3YIOLINX COCTOSHUE
TEXHOJIOTMYECKON CUCTEMBI U €€ JJIEMEHTOB: Ha/IEXKHOCTb.

4 Cdopmynupyiite onpenesneHus MOHATUN HaIe)KHOCTH, XapaKTEPU3YIOLIUX COCTOSTHHUE
TEXHOJIOTHYECKON CUCTEMEBI M €€ DJIEMEHTOB pad0TOCIIOCOOHOE M HEPabOTOCIIOCOOHOE
COCTOSIHUS

3) Cdopmynupyiite orpeneneHus MOHATHIA Ha/Ie)KHOCTH, XapaKTEPHU3YIOIINX COCTOSTHHE
TE€XHOJIOTMYECKON CUCTEMBI U €€ DJIEMEHTOB: OTKa3.

6 Cdhopmynupyiite orpeneneHus MOHATHIA Ha/Ie)KHOCTH, XapaKTEPHU3YIOIINX COCTOSHHE
TE€XHOJIOTMYECKON CUCTEMBI U €€ DJIEMEHTOB: IIOBPEXKICHUE.

7 Cdhopmynupyiite orpeneneHus MOHATHIA Ha/Ie)KHOCTH, XapaKTEPU3YIOIINX COCTOSHHE
TEXHOJIOTUYECKOM CUCTEMBI U €€ JIEMEHTOB: UCIIPaBHOE (€ro OTJIIMYHE OT
paboTOCIIOCOOHOTO0) U TIPEICITHBHOE COCTOSIHHUSL.

8 Cdhopmynupyiite orpeneneHus MOHATHIA Ha/Ie)KHOCTH, XapaKTEPHU3YIOIINX COCTOSHHE
TEXHOJIOTUYECKOM CUCTEMBI U €€ JIEMEHTOB: ()YHKIIMOHAIbHBIN U NapaMeTpUUECKUi
OTKas3bl.

9 Cdopmynupyiite orpenesneHus MOHATUNA Ha/Ie)KHOCTH, XapaKTEPU3YIOIIUX COCTOSTHHUE
TEXHOJIOTHYECKON CUCTEMBI U €€ JIEMEHTOB: MapaMeTpUyecKasl HaIe)KHOCTh CTaHKA U
MHCTPYMEHTA.

10 OmnpeneneHre BpeMEHHBIX MOKa3aTeslel HaIeXKHOCTU: HapaboTKa

11 OnpezneneHre BpeMEHHBIX NTOKa3aTeNell HaJle)KHOCTH: HapaOoTKa JI0 0TKa3a

12 OmnpeneneHne BpeMEHHbIX OKa3aTeNel HaJledHOCTU: pecype

13 Omnpenenenne BpEMEHHBIX MOKA3aTeNeN HAIEXKHOCTU: OCTaTOYHBIN pecypc

14 OmnpeieneHre BpeMEHHbIX MOKa3aTeNel HaJIedKHOCTH: CPOK CITYKObI

15 OmnpenieneHne BpeMEHHbIX MOKa3aTeNlel Ha/IeXXHOCTU Ha3HAYEeHHBI pecypc

16 OnpeneneHne BpeMEHHbBIX NOKa3aTelell HaJle)KHOCTH: Ha3HaYeHHasi HapaboTKa

17 KakoBbl pa3nnuus Mexy CBONCTBAMH TEXHOJIOTUYECKONW CUCTEMBI — O€30TKa3HOCTb
Y JI0JITOBEYHOCTH?

18 Kakue coObITHS Ha3bIBalOTCS CIydailHbIMU?

19 YT0 BXOAUT B NOHATHE «BBICTPOIIPOTEKAIOIINN ITPOLIECCH.

20 Ha3oBuTe OCHOBHBIE MTPOIECCHI, MPUCYTCTBYIONINE B CTAaHKAX.

21 [ToHsITHE METAIIOPEKYIITUE CUCTEMBI.

22 IToHsiTHE M XapaKTEPUCTUKH CIy4ailHOIrO Ipolecca.

23 OcHoBHbIE BUbI 3aKOHOB pacipeieieHUs Cy4yailHbIX BEJIMYUH U cOObITHI. O0nacTu
UX IPUMEHEHHUS.

24 HazoBuTe Tpu TUMOBBIE TEpHO/Ia IKCIUTYaTalluH, XapaKTepHbIE AJIs JTF0O0ro
TEXHUYECKOTO U3JEIN.

25 MaremaTtuyeckue 1 CTaTUCTUYECKHE OIIEHKU YHUCIOBBIX XapaKTEPUCTUK CITyYalHbIX
BEJIMYMH.

26 Yro mpencrapisieT co00# QYHKIHS pacrpeieeHus CITy4aifHON BETHYHHBI?

27 IToHsiTHEe M BUIBI CITyYalHBIX BEJTUYHH.

28 Kakoii moTok ciry4aifHbIX COOBITHH CUMTAETCsl MPOCTEHIINM?




29 MetoarKa U yCTpOKWCTBA MPOBEPKU KMHEMATUYECKON TOYHOCTH
30 [TocTpoeHne AMArHOCTHYECKUX MOJIEIIEH I OTpeNieieHus: pecypca padoThl
MEXaHU3MOB (CTPYKTYPHO-(DYHKIIMOHAJIBHBIX U JIOTHYECKHX ).
31 Oco0eHHOCTH JUarHOCTUPOBAHMSI TUAPOIEMEHTOB
32 CxeMmbl BKJIFOUEHHS JTaTYUKOB U QJITOPUTM AMArHOCTUKH TMIPOIPUBO/IOB CTAHKOB.
[TpuBecTr npuMep Ha J1t000H BEIOPaHHOW THIPOCXEME.
33 Kakue napamerps! BUOpauy U3MepsOTCS PU BUOPOAKKYCTUYECKUX METO1aX
IUArHOCTUKHU MaIruHg?
34 Kakue norpemnoctu o6paboTKH IPOSIBIIAIOTCS MPU HEAOCTATOYHOM KECTKOCTH
CTaHKa
35 Metoa GyHKIIMOHAIEHOTO U TECTOBOTO KOHTPOJIS )KECTKOCTU TOKAPHOTO CTaHKa
(TpOM3BOICTBEHHBIN U JJAOOPATOPHBIN METO).
36 Metoauka, U3MEpUTEIIbHBIE YCTPOICTBA U arnmaparypa s IPOBEACHUS UCTIBITAHUI
CTaHKOB Ha ECTKOCTb
37 B 4ém oTnmune MeTo10B PYHKIIMOHAIBHOM U TECTOBOM TMAarHOCTUKA
TEXHOJIOTUYECKUX MAIIIKH.
38 MeTtoanka 1 THCTPYMEHTHI [T TPOBEPKH F€OMETPUIECKON TOUHOCTH
CTaHKa.
39 Kakune HencrpaBHOCTH MOXHO BBISIBUTH TIPOBEPKOM CTaHKA MpH paboTe Mox
Harpy3Kom.
40 Kakne HencrpaBHOCTH MOYKHO BBISIBUTH IPOBEPKOI CTAHKA HA XOJIOCTOM XOTY.
41 BHemHui ocMOTp cTaHKa, KakKie HEHMCIIPABHOCTH MOXHO BBISIBUTh
42 Tumnbl ucbITaHUH TEXHOJIOIMYECKOro 000pyIOBAHHUS.
43 [Topsiox (anropuT™) NOCIEO0BATEIBHOCTH ATANIOB JUATHOCTUPOBAHUS MAIIUH
44 ITpryKrHbBI HEOTHO3HAYHOCTH MOJIy4aeMbIX IPU AUArHOCTUKH MAIIMH JIaHHBIX.
45 UTto Takoe KauecTBO NMPOYKIUU?
46 JlaiiTe onpeneneHre COXPaHAEMOCTH
47 ChopmynupyiiTe onpeaeaeHue J0JIr0BEUHOCTH.
48 UTo Takoe peMOHTONPUTOTHOCTH?
49 Jaiite onpeneneHne 6e30TKa3HOCTH.
50 JlaiiTe onpesesieHre HaIeKHOCTH.
7.3.2. Kputepuu u HOPpMbI OLEHKH
®opma Kputepuu u HOpMbI OLIEHKH K3aMeHa
Cemecrp npoBefeHus
NPOMEKYTOYHOM
aTTecTaliu
3 3ayer «3aYT€HO» | MPaBWJIbHBIE OTBETHI HA BOIPOCHI C

HE3HAYUTCJIBbHBIMHN HEI0UCTAMU

«HE 3aYTEHO» | CAaMOCTOSTENIbHAS paboTa HE BHITOIHEHA WIIH
BBHITIOJTHEHA HE B MTOJIHOM 00beMe, CTYJCHT He
CroCco0eH OTBETUTH Ha BOITPOCHI OMIIeTa.




8. YueOHo-MeToAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCITUTNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, ydeOHOE
nocodoue, yueoHo-
MeToauYecKoe mocooue,
NPAaKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAY4YHOM
ouomoTeKe /
HaumenoBanue
9BC

Cyxoues, I'. A.

TexHomorus MalIHHOCTPOCHHUS.
AJIIUTHBHBIE TEXHOJIOTHU B IOJTOTOBKE
MIPOM3BOJICTBA HAYKOCMKHUX M3JIEIHi : yueO.
nocobue / I'. A. Cyxoues, C. H. KozeHies ;
Boponexckuii roCcyJapCTBEHHBIN
TEXHUYECKU YHUBEpcUTET. - Boponex
BI'TY, 2020. - 132 c.

yueOHoe rmocobue

2020

3BC "IPRbooks"

Jloruuos H. 1O.

NnxeHepHO-HCCIIEN0BATENBCKUE
paboThl B TEXHOJIOTHH MAIIMHOCTPOCHHS :
3JIEKTPOHHOE y4eOHO-MEeTOJMUECKOe
nocoobue / H. FO. Jlorunos, J. A.
Pacropryes ; Ty, HNuctutyr
MammHocTpoenus. - TI'Y. - Tonparru
TI'Y, 2020.

y4e0HO-METOINYECKOE

mocooue

2020

Penosuropuii
Ty

Bamma, O. M.

DKcrnepuMeHTalIbHbIE METOIBI
UCCIIEIOBaHMS B TEXHOJIOTHH
MalIMHOCTpoeHus : yued. mocodue / O. M.
banna. - Cankr-IlerepOypr : Jlans, 2019. -
168 c.

yuebHoe rnocodue

2019

9BC «Jlaup»

3ybapes, 10. M.

JlnHamu4eckue HPOLIECCHI B
TEXHOJIOTHUHN MalIMHOCTPOCHUA. OCHOBBI
KOHCTPYMPOBAHMsI MalliH : yueO. mocodue /
1O. M. 3y6apes. - Cankr-IlerepOypr : Jlans,
2018. - 212 c.

yueOHoe rmocobue

2018

OBbC «Jlagp»

Maranus, A. A.

TexHomorus MAaIINHOCTPOCHUA

y4eOHUK

2020

9BC «Jlaup»




Tun (yueOHuK, ydeOHOE

KoandyecTtBO B

HAYYHOU
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoanorexe /
n/n MeToau4YecKoe mocooue,
IPAKTHKYM, 1p.) HaumeHoBaHue
P » AP g)e
yueOnuk / A. A. Maranun. - U3n. 5-e, crep.
- Cankr-IlerepOypr : JIans, 2020. - 512 c.
TexHosorus  MalIMHOCTPOEHHUS yueOHUK 2021 OBbC «Jlanb»
6 | Kosmog, A. H. yueonuk / A. H. KoBmos. - U3n. 3-¢, cTep. -
Cankr-IlerepOypr : Jlans, 2021. - 320 c.
Hayunble  OCHOBBI ~ IIPOM3BOJCTBA MoHoTrpadus 2020 9bC
comonmionsx  atepuaion - "ZNANIUM.CO
7| Tonosxun I'. €. monorpadus / I'. C. TonmoBkumn, B. II. M*
Jmutpenko. - Mocksa : UTHOPA-M, 2020. -
471 c.
11.2. lonoiHuTeIbHAS JIUTEPATypa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
HAY4HOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'op u3panus Ondmorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaunmeHoBaHue
P > AP BC
[IpoekTpoBaHHEe  TEXHOJOTMYECKHUX | Y4eOHO-METOINYECKOE 2015 Penosuropuit
omepauuil  [DJEKTpOHHBI  pecypc] Ty
anekTpoH. Yueb.-meron. [locodme / . A. nocobue
Pacropryes ; Ty ; NHu-T
1 | Pactopryes /I. A. MamuHoCTpoeHus ; kad. «ObopynoBanue u

TEXHOJOTMU MamMuHOCTpouT. [Ip-Bay. —
Tonesttun : TI'Y, 2015. — 140 c. : wn. —
bubmuorp.: c. 55-56. — Ilpu. : c. 57-140. —
ISBN 978-5-8259-0817-5.




Tun (yueOHuK, ydeOHOE

KoandyecTtBO B

Ne nocooue, yue0Ho- Hay HOH
" ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) > I'ox n3panus ounoanorexe /
n/n MeTOoHYeCKoe Mmocodue, HanveHoBanme
NPAKTHKYM, JP.) 3EC
OCHOBBI  HAJEKHOCTM MalIMH U YueOHuK 2017 ObC «Jlanb»
CJIOKHBIX CHUCTEM [DJEKTPOHHBIA pecypc] :
5 3y6apes 0. M. yueOHuk / FO. M. 3ybGapeB. — CaHKT-
ITerepOypr : Jlawp, 2017. — 180 c. : wr. —
(YueOnukn gns By3oB. CrnenmanbHas
muteparypa). — ISBN 978-5-8114-2328-6.
TexHonoruu HayKOEMKHX YyeOHoe nmocodue 2016 OBC «Jlanb»
MalIMHOCTPOUTEIbHBIX MIPOU3BOJICTB
[DnekTponnbiii pecypc] : yued. ITocodue /
3 Homxuios B. 11 B. Il ITE)J'DKI/IKOBI? —}I//iz[. Z-ZT,ICTep. — CaHKT-

[etepOypr : Jlanp, 2016. — 304 c. : 1. —
(Yuebuuku ans  By3oB. CneuuanbHas
muteparypa). — ISBN 978-5-8114-2393-4.




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX

CHUCTEM

FREEDOM COLLECTION

https://www.sciencedirect.com/

(ITonHOTEKCTOBAS KOJUICKIIHS
AJIEKTPOHHBIX KypHasoB Elsevier B.V.)

Nano Database

http://nano.nature.com/

Springer Materials

http://materials.springer.com/

Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer

-protocols

zbMath

https://zbmath.org/

Springer  Nature  (IlomHOTEKCTOBAS

https://www.springernature.com/gp/products

KOJUIEKIIHS )KypHAJIOB)

Springer eBooks  (IlomHOTekcroBas

https://link.springer.com/

KOJIICKITHS AIEKTPOHHBIX KHHT
uznatenbcTBa Springer Nature)

ORBIT INTELLIGENCE (Ilarentnas

http://www.orbit.com/

6a3a komnannn QUESTEL)

CSD-ENTERPRISE  (baza  maHHBIX

https://www.ccdc.cam.ac.uk/structures/

KOMIIAHUU CAMBRIDGE CRYST
ALLOGRAPHIC DATA CENTER)

ELIBRARY.RU (anextponnas | http://elibrary.ru

OnOIMOTEeKa HAYYHBIX MyOIHKAIHiT)

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne HanmenoBanmue IO PexBu3nTHI 10r0BOpa (1aTa, HOMeEP,
n/n CPOK J1eliCTBHS)
1 Windows: noroBop Ne 757 or 04.07.2018, cpoxk

WinPro 10 RUS Upgrd OLP NL Acdmc

NEeNHCTBUSI — OECCPOUHO;

2 Office Standard:
Office Stdandard 2016 Russian OLP NL | moroop Ne 757 ot 04.07.2018, cpox
AcademicEdition JCUCTBHS — OECCPOUHO

3. Python 3.11 Free Software

8.5. Onucanne MarepHaJIbHO-TEXHHYECKON 0a3bl, HEOOXOAUMOM /ISl OCYLIECTBJICHHUS

00pa30BaTeIbHOIO MPOIECcca MO0 THCIUTLINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1200pPATOPHIi, MACTEPCKUX U
Ap. 00BEKTOB /1JIsl NPOBEICHUS
NPAKTHYECKUX U JIa00OPaTOPHBIX 3aHATHH,
MOMELIEeHUH VI CAMOCTOATEILHOMN
padoThl 00yYarommxcs (HoMep ayAuTOPUH)

Ne

n/n

IlepeyeHb 0OCHOBHOIO 000PYy10BaAHMS

VYuebnas ayautopuss ans  npoBeneHus | CToJbl ydeHHYECKHE ABYXMECTHBIE
1 | naGopatopHbIX padoT. (MOHOOJIOKH), CTOJI MPEI01aBaTENbCKUH,
YuebHas ayauTopHusl AN TPOBEAEHUS | CTYJN NPEnojaBaTelIbCKHi, JOCKa



https://www.sciencedirect.com/
http://nano.nature.com/
http://materials.springer.com/
https://experiments.springernature.com/sources/springer-protocols
https://experiments.springernature.com/sources/springer-protocols
https://zbmath.org/
https://www.springernature.com/gp/products
https://link.springer.com/
http://www.orbit.com/
https://www.ccdc.cam.ac.uk/structures/
http://elibrary.ru/

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/m | NPpaKTHYeCKUX U JJa0opaTOPHbIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON

pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
3aHATUI CEMHUHAPCKOTO THIIA. ayauTopHas (MesoBasi), BepcTak
VYyeOHass  ayauTopuss A8 KypCOBOIO | METAJUIMUECKUM, BEPCTAK C TUCKAMU,
IIPOEKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX | CTAHOK 3aTOYHOM, CTAHOK TOKapHO-
pabor). BUHTOPE3HBIH, cTaHOK (pe3zepHblil ¢ UITY,
VYuebHasg  ayauTopus AN IPOBEAEHUS | CTAaHOK 3yOOCTPOrasbHbIM, CTAHOK
TPYIIOBBIX u VH/IMBUYAJIbHBIX | HACTOJIBLHO-CBEPIMIBHBIN, CTAHOK IIIIOCKO-
KOHCYJIbTAIUH. M OoBaIbHBIN, CTAaHKH (ppe3epHbIe
VYyeOHass  ayautopust Ui IPOBEACHMS | IIMPOKOYHUBEPCAIbHBIE, CTAHOK
3aHATHH TEKyLIEro  KOHTPOJS U | ONTHUKOUILIM(OBAIbHBIN
POMEXKYTOUHOM arrecraimu. (A-123)
KomnbroTepHslii kiacc. [TepeHocHOM IPOEKTOP, IKPaH,
VYyeOHass ayautopust Ui OPOBEICHUS | KOMIbIOTEpHbIE CTOJIBL, CTOI
3aHATUH JEKIMOHHOIO THIIA. IPEeroIaBaTeIbCKU, CTYbs, JOCKa
VYyeOnass ayautopust Juid  OpoBeAeHUs | ayauTopHas, CTOJbl yueHHYeCKue
3aHATUI CEMUHAPCKOTO THIIA. nByxmecTtHble, [TK
VYyeOHass  ayauTopuss Al KypCOBOIO

o | MPOSKTHPOBAHHS (BBIOJIHEHUSI  KYPCOBBIX
pabor).
VYuebHas  ayauTopus AN IPOBEAEHUS
TPYIIOBBIX U WH/IUBUTYaJIbHBIX
KOHCYJIbTALIUH.
VYyeOnast ayautopust s THPOBEACHUS
3aHATHH TEKyLIero  KOHTpPOJs U
npomexyrouHoi arrecraimu. (E-306)
[TomerieHue JuIst caMOCTOSTENbHOM paboThI Crombl, CTYINBS, CTEIIAXHU (B T.4.

3 | ooyuarommuxcs (VJIK-105) BBICTABOYHBIC) C KHUTAMHU, KOMITBIOTEPHI,

MOOWJIbHBIE paboyre MecTa.
4 [Tomenienue s caMOCTOSITENbHOM pabOTHI CroJibl KOMITBIOTEPHBIE, CTYIIbS,

obyuarormxcs (YJIK-406)

MHKPOKOMIBIOTEPHI raspberry pi 32 bit
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