MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b1.B.J1B.03.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

OCHOBBI HH)KEHEPHO-UCCJEIOBATEJIbCKOM JEATEJbHOCTH

(Haumenosanue OUCYUNIUHbL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEUAIILHOCTH)

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTMUYECKOE OBECIIEYEHUE
MAIINHOCTPOUTEJIBHBIX ITPOU3BOACTB

HaIpaBJIECHHOCTH (MPOQUIIb)/CrIeIuaTu3 A

TEXHOJIOT' A MAIIIMHOCTPOEHU A

dopma o0ydeHus: OUHAs
I'ox mab6opa: 2020
O6mas Tpynoemkoctsb: 4 3ET

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

Cemectp 8

®opma KOHTPOJIA 3a4yer Hroro
Bun 3ansaruit
Jlexuun 32 32
JlaboparopHble
ITpakTnueckue 32 32
PykoBOJICTBO: KypcoBbie paboThl (poekTsi) / PI'P
[TpomMexxyTouHast aTTecTanus 0,25 0,25
KonraktHas pabota 64,25 64,25
CamocrosiTenpHas pabora 79,75 79,75
KoHnTpons
Hroro 144 144




Pabouyto mporpammy coctaBui(u):
noueHt kadenpsr OnTMII, goneHT, k.1.H., ['ynses B.A.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(Oondicnocmy, yueroe 36anue, cmenetsb, Qamunus U.0.)

PaGouas mporpamma quciuminHel coctaBiena Ha ocHoBaHuu @I'OC BO u yuebHoro miana
HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH)
15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOe 00ecneYeHne MaIIMHOCTPOUTENbHBIX TPOU3BOJICTB

Cpok neiicTBus padoueii mporpaMMsbl AucHUILIMHBI 10 «_30 » aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«O060opyaoBaHUE U TEXHOJIOIMH MAIIMHOCTPOUTEIBHOTO POU3BOACTBAY

(mporokon 3acemanust Ne 1 ot «30» asrycra 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

[lenb OCcBOEHMS AUCHUILIMHBI — OOECTIEUEHUE KOHCTPYKTOPCKO-TEXHUYECKOW MOATOTOBKH
OakanmaBpoB 1o HampasieHuto 15.03.05 KoHCTpyKTOpPCKO-TEXHOJIOTHYECKOE 0OeCIeueHne
MaIIHHOCTPOUTEIILHBIX IPOU3BOJICTB OCHOBAM HAYYHBIX UCCIICIOBAHHH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTcs1 JaHHasg JUCHHUIIIIMHA:
«Bricmras MareMaTtuka», <<(DI/I3I/IKa», «Texuomorus MalIMHOCTPOCHUSA Y, «CHGHI/IEUILHHC
TCXHOJIOTHU B MAIIMHOCTPOCHUN .

JIMCUUMIUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE TAHHON TUCIMILIMHBI HEOOXOAUMO Kak
npeamectBytomee: «lIpoekTupoBaHne MaIIMHOCTPOUTEIHFHOTO MPOU3BOJICTBA», 1EXHOIOTHUS
(U3UKO-TeXHNYECKOI 00pabOTKN MaTepUAIIOBY, JJISl BBIMOJIHEHUS BBITYCKHON KBaJTH(PUKAIIMOHHON
paboTHI.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJINpYyeMble Mupmxaropst nocnimemm I[lnannpyemble pe3ybTaThl
KOMIIETeHIINH
KOMIIETCHIH U o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(Koa 1 HAMMEHOBAHUE)

[TK-2: ctocoOHOCTH 3HaTh: METO/IbI CTAHAAPTHBIX
HCITOJIF30BaTh METOIBI HCIIBITAHUH IO ONPEICTICHUIO
CTaHJAPTHBIX UCIIBITAHUN (hU3HKO-MEXaHHYECKUX CBOWCTB
10 OTIPECIICHUIO (PHU3HKO- TOTOBBIX MAIlIMHOCTPOUTEIIHHBIX
MEXaHUYECKUX CBOMCTB U W3ICITHUI.
TEXHOJIOTHYCCKUX YMeTb: onpeaensaTb TEXHOJIOTHYECKUe
MoKa3aTeJie MaTepruasoB MOKa3aTeIN MaTepUaioB U TOTOBBIX
1 TOTOBBIX MaITMHOCTPOUTENBHBIX U3JIETUH.
MaITuHOCTPOUTEIBHBIX Brnanets: cTangapTHBIMH METOJIaMU
W3/IeNNi, CTaHAAPTHBIE MPOEKTUPOBAHHUS H3JICTIHNI
METObI UX MaITUHOCTPOCHUS.
MIPOEKTUPOBAHMS,
MPOTPECCUBHBIE METOIbI
AKCIUTyaTalluy U3IETUN
ITK-10: cnocoOHOCTH K 3HATh: BUJIBI UCCIICIOBAHUI:
MOMOJIHCHUIO 3HAHUH 3a JUTEPATYPHBIE, TEOPETUUECKUE U
CYET HAyYHO TEXHUUECKOU SKCIIEPUMEHTAJIbHBIC.
uH(popMaIuu YMeTh: NpOBOAUTH JIUTEPATYPHBIE U
OTEUECTBEHHOIO 1 TEOPETHUECKHUE MCCIICIOBAHUS TTO
3apy0exKHOTO0 OMBITa IO 3aJJaHHOI TeMaTHKE.
HAIPaBIICHUIO Brnanets: MeTOIMKON TPOBEACHUS
HCCIICIOBAHUS B 00J1aCTH JUTEPATYPHO-TIATEHTHBIX U
pa3paboTKH, TEOPETHUECKUX UCCIIECOBAaHUH.
JKCIUTyaTaluH,
ABTOMOOMJIM3AIUU U
peopraHu3aium
MaITuHOCTPOUTEIBHBIX
MIPOU3BOJICTB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Tperuii oTamn - BBIOOP KOHKPETHOTO
TeXHUYECKOro pemenus. opmynupoBaHue
HCXOJIHOU TMIIOTE3E]

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH OonemMm,
y4eOHol . Cemectp Bbanabl | UHTepakTUB, 4. | (HAHMeHOBaHUe
(pa3neu) (yueoHoOii padoThI) 4,
padoThI OLICHOYHOI'0
Cpe/cTBa)
Monyib 1. Jlek. Ucrtopus pa3Butusi Hayku 8 3 - - Bomnpocs! k 3auety

Cp. HcTtopus pa3BUTHS HayKU 8 7 - - Bomnpocsr k 3auety

IIp. CoBepllieHCTBOBaHUE TOKAPHOW OTepaIiu. 8 6 - - OT4er B 2NIEKTPOHHOM
[IepBb1it 3Tan - onucaHue TMMTUPYIOLIErO BHJIC
MoKasaressi. AHaIu3 CUTyaluu.
DopMyIMpPOBaHUE HAYUYHBIX LIeJIed U 3a/1a4

Cp. CoBeplIeHCTBOBAaHUE TOKAPHOU OTEepallvu. 8 7 - - Bormpocs! k 3auery
[lepBslii ATam - onucaHue JIUMTUPYIOLIETO
MoKazaresis. AHaJIu3 CUTyaluu.
DopMyIMpPOBaHUE HAYYHBIX IIeJIeH U 3a/1a4

IIp. CoBeplIeHCTBOBaHUE TOKAPHOW OIEpaLiy. 8 6 - - OT4er B 2JIEKTPOHHOM
Bropoii atan - nouck nHpopmanuu. BUJIC
PazpaboTka 0600MIEHHOTO TEXHUYECKOTO
pelieHus

Cp. CoBepiIeHCTBOBaHUE TOKAPHOW OIEpaLiy. 8 7 - - Bomnpocsl k 3auery
Bropoii atan - mouck nndopmaruu.
PazpaboTka 06001IEHHOTO TEXHUYECKOTO
pelieHus

IIp. CoBepleHCTBOBaHUE TOKAPHOU OTEepaIivu. 8 6 - - OT4YeT B 3JIEKTPOHHOM|
Tpertuii sTamn - BHIOOP KOHKPETHOTO BU/IE
TEeXHUYECKoro peuieHus. DopMynupoBaHue
VICXOJTHOW IT'MIIOTE3bI

Cp. CoBeplIeHCTBOBaHUE TOKAPHOW ONEepaIiy. 8 7 - - Bomnpocsl k 3auery




DopMBbI TEKYLLET0

JIaGopaTopHBbIil U TPOU3BOJCTBEHHBIN
JKCIEpUMEHT. TeopeTnueckue
uccaen0Banys. JInaTypHO-IIaTeHTHbIE
HCCIEA0BaHUS

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH Oo0nemMm,
y4eOHoi . CemecTtp banabl | UHTepakTuB, 4.| (HAaUMEHOBaHHeE
(pazaen) (yuedoHO¥ padoTHI) u.
padoThI OLICHOYHOI'0
cpeacTBa)

IIp. CoBepuieHCTBOBaHUE TOKAPHOM ONepalvu. 8 6 - - OTyer B 3JIEKTPOHHOM|
UYeTBEpTHIN 3TAI - IOATOTOBKA BHJIC
uccienoanuil. [Iposenenune uccneqoBanmii

Cp. CoBeplIeHCTBOBAaHUE TOKAPHOU OTEepallvu. 8 7 - - Bormpocs! k 3auery
UeTBEpTHIH ATAI - MOJATOTOBKA
ucciienopanuil. [IpoBenenne uccneqoBaHuil

[Ip. CoBeplIeHCTBOBAHUE TOKAPHOM OINEpalllH. 8 6 - - OT4YeT B 3JIEKTPOHHOM|
[1aTe1it 3Tan - 00paboTKa pe3yabTaToOB BH/JIC
HCCIIeJOBaHUH

Cp. CoBeplIeHCTBOBAHUE TOKAPHOM OINEpalllH. 8 7 - - Bormpocs! k 3auery
[Tarerit aTan - 06paboTKa pe3yIbTaTOB
HCCIIEI0BAHU I

IIp. CoBeplieHCTBOBaHHUE TOKAPHOU OTEepaIivu. 8 6 - - OT4YeT B 2JIEKTPOHHOM|
[Iecront stan - POpMyIUPOBAHUE BBIBOIOB BHJIE
Y TIPEJIOKEHUH TI0 BHEAPEHUIO Pe3yIbTaTOB

Cp. CoBeplIeHCTBOBAaHUE TOKAPHOM ONEpalni. 8 7 - - Bompocs! k 3auery
[IIecroii aTan - ®opmyaupoBaHUE BBIBOJOB
Y MIPEAJIOKEHUH TI0 BHEAPEHUIO PE3yIbTaTOB

Monyib 2. Jlek. OKCHepUMEHTAJIbHbBIE UCCIIEI0BAHUS. 8 3 - - Bormpocs! k 3auery




Monayab
(pa3nen)

Bun
y4eOHoi
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedoHO¥ padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHurepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

Cp.

DKCIepUMEHTAIbHbIC UCCIICOBAHHMS.
JIaGopaTopHBIi U TPOU3BOICTBEHHBIN
IKCIepuMeHT. TeopeTruueckue
uccienoBanus. JInaTypHO-IIaTeHTHBIC
UCCIICIOBAHHUS

Bomnpocsl k 3auety

JIek.

OnHOdaKTOPHBIHN SKcIIepuMenT. J(nana3zon
BapbupoBaHus. HtepBan. JloBepuTesbHbIN
uHTepBall. BeIOOpouHbIil cTangapT

Bormpocs! k 3auery

Cp.

OnHOdaKTOPHBIHN SKcIIepuMenT. J(nana3zon
BapbupoBaHus. arepBan. JloBepuTesbHbIN
uHTEepBaIL. BRIOOpOYHBIH cTaHAapT

Bormpocs! k 3auery

JIek.

MHuorodakTopHbiii SKkciepuMenT. [omHbIi
Y YaCTUYHBIN YKCIIEPUMEHT.
MaremMarnueckoe IjIaHupPOBaHUE
MHOT'0()aKTOPHOT'O SKCHIEPUMEHTA.
Ob6e3pa3meprBaHye BETUUYNH

Bormpocs! k 3auery

MHuorodakTopHbiii SKkciepuMenT. [omHbIi
Y YaCTUYHBIN YKCIIEPUMEHT.
MaremMarnueckoe IjIaHupPOBaHUE
MHOT'0()aKTOPHOT'O SKCIEPUMEHTA.
O6e3pa3MeprBaHie BEITHYUH

Bormpocs! k 3auery

JIek.

JpobHble pernku. XapakTepuCTUKI
JIpoOHBIX pelutuK. HachleHHbIH OMBIT,

BOHpOCBI K 3a4CTy

Cp.

Jpobuble perinku. XapakTepUCTUKI
ApoOHBIX peruinK. HachllieHHbIH OnbIT,

Bormpocs! k 3agery

JIek.

KoMmo3uImoHHbIH miaH TpEXPaKkToOpHOTO
sKcnepuMenTa bokca-YuiacoHa.

BOHpOCBI K 3a4CTy




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH Oo0nemMm,
(paznen) y4eOHoit (yaeGHoii padoTb) Cemectp u banabl | UHTepakTUB, 4. | (HAHMeHOBaHUe
p padoThI y P : OLICHOYHOI'0
cpeacTBa)
Cp. Komrmo3ummonssli miad TpéEXHakTOPHOTO 8 7 - - Bomnpocs! k 3auety
skcrepuMenTa bokca-YuicoHa.
I[Ip. Opranu3zanus U MiaHupoBaHUE 8 6 - - OT4eT B 3JIEKTPOHHOM
sKcriepuMenTa. GopMyIMpoOBaHUE HAYUHBIX BUIC
neneit u 3anad. Beibop moxemnm.
Omnpenenenre u3MepsEMbIX apaMeTPOB.
BupryanbHblil 5KCIEPUMEHT
Cp. Opranu3zanys 1 IIaHUPOBaHUE 8 7 - - Bomnpocsl k 3auety
sKcriepuMenTa. GopMyIMpOBaHUE HAYUHBIX
neneit u 3anad. Beibop moxemnm.
Omnpenenenre U3MepsiEMbIX apaMeTPOB.
BupryanbHblil 5KCIEPUMEHT
Jlex. TexHu4Yeckoe OCHAIEHNE SKCIIEPIMEHTOB. 8 3 - - Bompocs! k 3auery

H3mepenne HedNIeKTPUIECKUX U
QJICKTPUYCCKUX BCIIMYHMH. CTaHI[apTHI)Ie
npubopsl. O0IIHE CBEEHUS O
npeoOpasoarensax. [Ipunuun paboTsl U
NPUMEHEHHE: TThe30JICKTPHUECKHE
npeoOpazoBarenu,
MTHEBMOATICKTPOKOHTAKTHBIE IATUNKH,
TCH30PE3UCTOPLI, MHAYKTUBHLIC JATYNKHU,
TOKOBHMXPEBBIC JATYNKU




Monayab
(pa3nen)

Bun
y4eOHoi
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedoHO¥ padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHurepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

Cp.

Texumyeckoe OCHAIICHUE SKCIICPUMECHTOB.

N3mepenne HedNIeKTPUYECKUX U
JIeKTpUUYeCKUX BennyuH. CTaHIapTHbIE
npubopsl. O0mIMe CBeIeHus O
npeoOpaszoaresax. [IpuHuun paboTsl u
MIPUMEHEHHE: TThE303IEKTPHIECKUE
npeoOpa3oBareiny,
IMHCBMOOJIICKTPOKOHTAKTHBIC JaTYUKU,
TEH30PE3UCTOPbI, UHAYKTUBHBIE TaTYUKH,
TOKOBUXPEBBIC NATYUKU

Bomnpocsl k 3auety

Monyns 3.

Jlex.

[TpuGops! 171 Ucciea0BaHUsS
TEIUIO(U3NIECKUX SIBICHUN: TEPMOMETPHI,
TE€pPMOIIaphl, MTUPOMETPHI

BOHpOCbI K 3a4CTy

[TpuGops! 1715 Uccea0BaHUsS
TEII0()U3NYECKUX SIBJICHUN: TEPMOMETPHI,
TE€pPMOIIaphl, MTUPOMETPHI

BOHpOCH K 3a4CTy

JIek.

[Tpumenenrne OBM nipu nposenenun
dKCIIepUMeHTOB. Haydunbie mpubopsl,
coBMmecTuMBIe ¢ DBM. ABTOMarnueckast

peructpanus pe3yJIbTaTOB SKCIICPUMCHTOB.

BupryanbHblil 5KCIEpUMEHT

Bormpocs! k 3auery

IIpumenenne DBM npu npoBeieHnH
JKCIIepUMeHTOB. Haydunbie mpuOopsl,
coBMecTUMEIE ¢ DOBM. ABTOMaTHUeCKas

peructpanus pe3yJibTaTOB SKCIICPUMCHTOB.

BupryanbHslil 5KCIEpUMEHT

Bormpocs! k 3agery




Monayab
(pa3nen)

Bun
y4eOHoi
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedoHO¥ padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHurepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

IIp.

O6paboTtka o kputeputo CThIOJICHTA.
Tabnuua 3HaueHuit kpurepust CTblO/IEHTA.
Kpurepuii rpyosix omubok. Tabmuia
JIONYCTUMBIX 3Ha4eHUH. JlOBEpUTENbHBIN
untepBas. ObpaTHas 3a1a4a 1Mo
OTIPEJICJIEHUIO JIOCTATOYHOTO YHCIIa OTBITOB

OTyer B 3JIEKTPOHHOM|
BUIEC

Cp.

O6pabotka no kpureputo CTbIOICHTA.
Tabnuna 3HaueHuit kpurepust CTbIO/IEHTA.
Kputepuii rpy0Obix ommnbok. Tabnuia
JIONYCTUMBIX 3Ha4eHUH. JlOBEpUTEIbHBIN
untepBas. ObpaTHas 3a1a4a 1Mo
OTIPEJICIIEHUIO JIOCTATOYHOTO YHCIIa OTIBITOB

BOHpOCbI K 3a4CTy

IIp.

Koppensuus Teopun u 3KkCiepruMEHTATbHBIX
nanHbIx. Kpurepuit @umepa. OnpeneneHue
KOppEJSLHNHA PACUETHON U
JKCIIEPUMEHTAIbHOM BeWYMHbIL. JInHeliHas
AKCIPECC OILIEHKA KOPPEJSIUN
TEOPETUUYECKUX U DKCIIEPUMEHTAIIBHBIX
pe3yJIbTaToOB

OTuer B 3JIEKTPOHHOM
BUJIE

Cp.

Koppensuus Teopun 1 3KCiepruMEHTATbHBIX
nanHbix. Kpurepuit @umepa. Onpenenenue
KOppEJSILHNHA PACUETHOU U
JKCIIEPUMEHTAILHOM BeNWYMHbL. JInHeliHas
AKCIPECC OIIEHKA KOPPEJSIUN
TEOPETUUYECKUX U DKCIIEPUMEHTAIIBHBIX
pe3yJIbTaTOB

Bormpocs! k 3auery




Monayab
(pa3nen)

Bun
y4eOHoi
padoThI

HaunMenoBanue TeM 3aHATHH
(yuedoHO¥ padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHurepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

IIp.

Annpokcumanys pe3yabTaToB
SKCIEPUMEHTOB C LEJBIO MOJYYEHUS
SMIIMPUYECKUX 3aBUCUMOCTEN. MeTon
HAMMEHBIINX KBAJIPATOB.
KoM6uHMpoBaHHas 5KCIIOHEHIIUAIBHO-
CTENEHHAsl 3aBUCUMOCTb - PYHKIUSA
I'panoBckoro

OTyer B 3JIEKTPOHHOM|
BUIEC

Anmpoxkcumanus pe3ysbTaToB
JKCIIEPUMEHTOB C LEJIBIO MTOIYYEHUS
SMIIMPHUUYECKUX 3aBUCUMOCTEN. MeTon
HaNMMCHBIINX KBAPaTOB.
KomOnHupoBaHHas SKCIIOHEHIMATbHO-
CTETEeHHAas 3aBUCUMOCTb - (PyHKIIHS
I'panoBckoro

BOHpOCbI K 3a4CTy

IIp.

Omnucanue PE3YJIbTATOB SKCIICPUMEHTOB C
IIOMOIIBIO ITOJIMHOMOB

OT4eT B 3JIEKTPOHHOM|
BHJIE

Onucanue pe3yabTaToOB SKCIEPUMEHTOB C
MIOMOIIIbIO TOJIMHOMOB

Bormpocs! k 3auery

JIek.

Pa3paboTka 0600111€HHOTO TEXHUYECKOTO
pewenust. [Touck nnpopmanuu. Ber6op
KOHKPETHOTO TEXHUYECKOTO PEIICHHS.
dopMynupoBaHUE UCXOAHOM TUIOTE3BI.
[IpoBepka nCX0IHOM THUNOTE3bl. AHATIU3 U
00BsICHEHUE PE3yIbTATOB.
dopmynupoBaHue BEIBOJOB U BHEIPEHUE
pe3yabTaToB

Bormpocs! k 3auery




DopMBbI TEKYLLET0
Monayab Bun . HaunMenoBanue TeM 3aHATHH Oo0nemMm, KOHTpO.IH
(pasne) y4eOHoit (yueGHoii paGoThI) Cemectp . Baaabl | UHTepakTuB, 4. | (HAHUMEHOBaHHUE
padoThbI OLICHOYHOI'0
Cpe/cTBa)
Cp. Pa3zpaboTka 00001IEHHOTO TEXHUYECKOTO 8 8,75 - - Bormpocs! k 3auery
pewenust. [Touck napopmanuu. Bei6op
KOHKPETHOT'O0 TEXHUYECKOTO PEIICHHUS.
@opMyIMpPOBAHUE UCXOAHOU TUITOTE3BI.
[IpoBepka UCXOAHON TUIIOTE3bl. AHAIHU3 U
00BSICHEHUE PE3YIbTATOB.
dopMyIHpOBaHUE BHIBOJOB U BHEPEHUE
pe3yIbTaToB
ITA 8 0,25
Hroro: 144




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B mpomecce n3ydeHus TUCIUTUITMHBI UCTIONB3YETCS TEXHOJOTUSI TPATUITMOHHOTO O0ydeHUs
(JTek1uu, mpakTH4YecKue paboThl, CaMOCTOSTENbHAs paboTa CTyIeHTa).

Benymieit nestensHOCTh B TIpOIlecce 00yUSHUS SBISETCS yueOHas IeATEbHOCTh CTYJCHTOB,
XapaKTEPU3YIOIAsCs  JICHCTBYIOIIEH CHCTEMOW IO3HABATEJIBHBIX IPOILECCOB, HAYUHAs C
BOCTIpUATUS HWHPOpPMAIIMM W  3aKaHYMBAas  CIIO)KHEUIIUMHU  TBOPYECKUMHU  TPOICCCAMH,
CHOCOOHOCTSIMH  OOIIET0 M YacTHOTO XapakTepa, 3MOIMOHAIBHBIMU SIBICHHSIMH, KOTOPBIC
MOTHBHUPYIOT MHOTHE CUCTEMBI YU€OHBIX JICHCTBUH, a TaK e OOIIMMH U YaCTHBIMH MOTHBAIUSMHU.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIIMHBI

K ocobennoctsiMm o0ydeHus mgucruruinHe «OCHOBBI HAYYHBIX HCCICIOBAHHI» MOMKHO
OTHECTH CPEJHIOK HAIOJHAEMOCTh YYeOHOH Tpynmbl H, COOTBETCTBEHHO, ITOCTOSHHOE
B3aMIMOJICHCTBHE MEXIy CTYACHTaMH W TMPENojaBaTeNisiM, a TaK € MaKCUMAIIbHYIO
NPUOJIMKEHHOCTD SI3bIKOBOTO MaTepuaia K Mpo(ecCHOHAILHOW JCSITEIbHOCTH, YTO BBIPAYKACTCS B
MOJICTTUPOBAHUH MPOPECCHOHATBHBIX CUTYAIIUH.

[TonroToBka K MPaKTUYECKUM 3aHSATHUSM 3aKJIFOYACTCS B pa0dOTE C KOHCIEKTOM JICKIIHA I10
JAHHOW TeMe, B M3YYEHHUH COOTBETCTBYIOIETrO paszeiia yueOHHKAa WIM Y4eOHO-METOAMYECKOTO
nocoOusi, B MPOCMOTPE JOMOJHHUTEIBHOM HuTeparyphl. [IpakTHueckre padOThI BBHITOJIHSIIOTCS B
aymutopud. OTYEThI C BBITOJHCHHBIX MPAKTHYCCKUX Pa0OT MOATOTABIMBACTCS WM 3aIlOJIHSCTCS
CTYZICHTOM CaMOCTOSITEIIEHO.

Ilenp npakTHUECKUX pPabOT: 3aKpenmuTh NPHOOPETEHHBIC HA JIEKIUAX TCOPETHYCCKUE
3HaHus. 1)1 IpoBeIeHHS MPAKTHYECKUX PAOOT MCIIOJIb3YIOTCS:

- METOAMYECKHE PEKOMEH/IAINH 10 BHIMOTHCHHUIO TIPAKTHYECKUX Pa0OT sl CTYACHTOB BCEX
dbopM oOyueHnus;

- 3JICKTPOHHO-BBIYHCIUTEIILHBIC MAITMHBI (TIEPCOHALHBIC KOMITBIOTEPHI).

[TpomMexyTOUHBII KOHTPOJIb 3HAHUM CTYJACHTOB IPOBOJUTCS HA OCHOBAaHHHM IPOBEIACHUS
KOHTPOJIBHBIX OIIPOCOB IPH 3aIIUTE MPAKTHICCKUX Pa0OT.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Kox koHTpOIMpYyeMoii KOMIIeTeHIM U HaumeHoBanmue
Cemectp
(MM ee 4aCTH) OLICHOYHOI'0 CPEeACTBA
8 I1K-2 [TpaxTrueckue padoTsr NeNe 1-2
Bomnpocsr k 3auety Ne 1-25
8 ITK-2, T1K-10 [Tpaxtrueckue padoTsr NeNe 4-6
Bomnpock k sx3ameny Ne 26-52

7.2. TunoBble 3aJaHUSA WJIN MHbIE MATEPHAJIbI, HEO0OXOUMBbIE JJIfl TEKYIEero KOHTPOJIst

7.2.1. KOMIUIEKT OpaKTHYECKUX PadoT
(HauMeHOBaHUE OYEHOUHO20 CPeICmBa)

IIpakTuyeckoe 3aganue Nel. «CoBepilieHCTBOBAaHUE OIIEPALIUN»

1. Hear 3anaTrusa: OopMUPOBAHHME HABbIKA IPOBEIACHUM JIUTEPATypHO-TIATEHTHOTO
UCCIICIOBaHMU.

2. AJITOPUTM BbINIOJTHEHHSI TPAKTHYECKOT0 3a1aHUS

W3yunTh npeaioKeHHbIM TEOPETUYECKUI MaTEpHAIL.

CornacHO BapuaHTy MPOBECTH JIMTEPATYPHO-NATEHTHOE MCCIEJOBAaHUE MEXaHUYECKOMN
OIIEPALIH.

3. O:xxuaaemblii (e) pe3yabTat (b1): opopmIleHHE 0TYeTa B TpeOyemMoM (opmare.

Ne OOBbeKT nccie0BaHus
BapHUaHTa
1 CoBepllIeHCTBOBaHNE CBEPIIMIJIBHOM onepanuu
2 CoBepI1IeHCTBOBaHUE PACTOUYHOM onepanuu
3 CoBepIiieHCTBOBaHUE NUIM(OBAIBHON onepanyu
4 CosepiiieHCTBOBaHKE (Dpe3epHOM onepannu
5 CosepiieHcTBOBaHUE 3y00(dpe3epHoii onepanuu
6 CoBepIIeHCTBOBaHNE BHYTPUILITN(OBATHHOMN ONlepaIiiu
7 CoBepI11eHCTBOBaHUE MPOTSKHOMN onepariu
8 CoBepIIIeHCTBOBAaHNE TIOCKONIIN(OBATHHON ONepaIiu
9 CoBepI11eHCTBOBaHUE TOKAPHOM onepanuu
10 CoBepI1IeHCTBOBaHUE TOPLUEKPYTIONUIN(OBATILHON ONlepaliui
11 CoBepHIeHCTBOBAHNE XOHMHTIOBAJIBHOM ONEpaliy
12 CoBepI1IeHCTBOBAaHUE MOJIMPOBAIBHON onepainuu
13 CoBepIIIeHCTBOBaHNE TEPMHUYECKON OTIEpaIiuu
14 CoBepI1IeHCTBOBaHUE 3y0OCTPOraIbHON Onepaliu
15 CoBeplIeHCTBOBaHKE IEBEHTOBAJIbHON ONepanun
16 CoBepIIIeHCTBOBAHUE CBEPIIMIILHON ONEpaIiiy
17 CoBepI1IeHCTBOBaHUE PACTOUYHOM onepanuu
18 CoBepiieHCTBOBaHME NUIH(OBAIBLHON onepanun
19 CoBepIiieHCTBOBaHUE (Ppe3epHOil onepariu
20 CoBepieHCTBOBaHKE 3y00(pe3epHO onepanun




21

CoBepIIeHCTBOBAHNUE BHYTPUIILIH()OBAIILHON OTIEpAITHH

22 CoBeplIeHCTBOBaHME NPOTSKHOM onepanun

23 CoBepIIeHCTBOBAHUE TJIOCKONUIM()OBAILHON OTIEpaIHH

24 CoBeplIeHCTBOBaHUE TOKAPHOW ONepanuu

25 CoBepilIeHCTBOBaHHE TOPLEKPYTIoNUIH(OBAILHON onepaluu
26 CoBepIeHCTBOBAaHE XOHHMHTOBAJILHOM Onepanuu

27 CoBepllIeHCTBOBaHME MTOJIMPOBAJILHON ONepalun

28 CoBepilIeHCTBOBaHHE TEPMHUUECKOH Olepalu

29 CoBepieHCTBOBaHKE 3y00CTPOTAIBHON Olepariu

30 CoBepllIeHCTBOBaHKE IEBEHIOBAJIBLHON ONepanun

IIpakTuyeckoe 3amanue Ne2. «OOpaboTka  pe3yJbTaTOB  AKCICPUMEHTAIBHBIX

HUCCIIENOBAHUI.

1. Heap 3ansaTus: opmupoBaHrue HaBbIKa 00PaOOTKU IKCIIEPUMEHTAILHBIX UCCIIEOBAHUI.

2. AITOPUTM BBINOJHEHHUS NPAKTHYECKOT0 3a1aHUA
N3yunth npeioKeHHBINM TEOPETUUECKUN MaTEPHal.
CorymacHO BapHaHTy IIPOBECTU JINTEPATYPHO-TIATEHTHOE HCCIIEIOBAaHUE MEXaHMUYECKON

Oorcpanuu.

3. Oxupnaemblii (e) pe3yasTar (bI): oopMiIeHHE OTUETa B TpedyeMoM opmare.

Bapuanm Nel

1.HaliT moBepwTeNbHBIM WHTEpBAN IOJAYH IIPH IPOJOIHFHOM TOYCHHH Baia TuaMeTpoM 36MM (mpoBemu 6

OTIBITOB).
N S,
MM/0
0
1 0,8
2 1,2
3 1,0
4 0,4
5 1,4
6 0,6
2.BcneacTBre dKcniepuMeHTa U3MEPUIIM MOMEHT CHIIbI TpeHus. OOpaboTaTh pe3yabTaThl 0 KPUTEPUIO TPYObIX
OmHNO0K.
n W,
Hw™
1 24,2
2 14,5
3 21,6
4 22,9
5 23,1
6 30,2

3 .HpOBeHeHHLIC SKCIICPUMCHTAJIbHBIC HCCIICA0BAHUA OITMCBIBAKOTCS CHGHyIOIlICﬁ 3KCHOHCHHI/I&J’IBHOI>1
3aBUCUMOCTBIO!
U=Cre™

N=4

Cm-?

N

U




1 2,41 0,12
2 3,29 0,09
3 2,63 0,17
4 2,97 0,06

OO0paboTaTh pe3yNbTaThl 10 METOAY HAMMEHBIINX KBaJAPaTOB.
Bapuanm Ne2

1.0mpenenuTs HOBEPUTENBHBIH MHTEPBAT CTOHKOCTH pe3na Impu oOpaboTke cramu 45, momade S=0,2MM/00 u
riryouHe pe3anus t=1,5Mm
CroiikocTs pesmna T=60,2mun; n=13; Si=10.3mun

2.Ilpy WCTBITAHUM THIIOBOTO y3Ja Ball-BTYJKa HCCIEAYETCs Harpy3ka Ha oOpasiusl. [lomydeHbl cieayromme
3aBUCHMOCTH:

p=f(W) — npaktudeckas

P=f(W) — teopeTuueckasi

i Pij, H Pij, H

1 512,98
513,21 512,99

512,82

511,83
511,75 511,80
511,96

512,52
512,75 512,61
512,50

512,87
513,19 513,00
513,04

WIN|FRP(WINFRP(WINFRP(WIN| P [—

O06paboTaTh pe3ynbTaThl 3KCIIEPUMEHTA COTIACHO KpuTeputo durmepa.

3.Uccrenyetcs BiausHUE TTyOUHBI UTH(OBaHUA Ha cuiny P,. KommaectBo ypoBHeit N=6

P,=Ct"
N P t

1 20,36 0,10
2 21,59 0,25
3 20,68 0,15
4 19,87 0,09
5 20,71 0,19
6 21,12 0,22

O0paboTath pe3yNbTaThl 110 METOAY HAMMEHBIIMX KBAJPATOB.
Bapuanm Ne3

1.ITpu mutee crmaBa Al-Si mposemeno 8 ombrToB. OmpepenuTh TOBEPHTEIBHBIN HWHTEPBAT MaKCUMAIbHOM
CKJIOHHOCTH K TOPSTYUM TpPEIIMHAM.

N C,% N C, %
1 0.80 5 0.85
2 0.99 6 1.14
3 0.82 7 1.00
4 1.20 8 0.93

2.BBIMONHATE HCCeN0BaHMS IIEPOXOBATOCTH ITOBEPXHOCTHOTO CJIOS IeTalM M3 cTainu 45 mocie mindoBaHus
0 KPUTEPHIO TPYOBIX OMMOOK

n Ra,MxMm

1 0,08

2 0,32




0,25

0,32

0,08

0,63

1,25

0,25

(N[O |w

0,63

3.AnMasHoeBbITHakuBaHne ponukoB w3 cramm LIX15 (HRC, 63-64). MccnenoBanue BIHMSHAS CKOPOCTH U
H0/Ia9¥ Ha IIePOXOBATOCTb.
N=22R.=f(V;S)
20m/muH <V < 40M/MUH
0,052MM/06 < S < 0,08MM/00

N X1 Xa X1 Xo Y

1 + + + 0,5
2 - + - 0,63
3 + - - 0,55
4 - - + 0,60

OmucaTh pe3ynbTaThl SKCIIEPHMEHTOB € IIOMOLIBIO TOJTHHOMA.
Bapuanm Ned

1.M3MepuTh HOBEpUTENBHBIN HHTEPBAI HAPY>KHOTO JHaMeTpa Bajia ¢ ABOJIbBEHTHBIMU IITHIaMu. [Iposeneno 13
OTIBITOB, Cpe/IHee 3HaUeHHe quameTpa cocrapisieT 120,03mMM, cpenHekBagpaTudHoe oTkioHeHue 0,93.

2.IIpoBOIMINCH WCHBITAHUS TOPMO30B TIPH CKOPOCTAX CKONMBKEHUS Veemax=120M/C, maBmenumsx 2,5 Mra.
HccnenoBanu TemmepaTypy Ha MOBEPXHOCTH TpeHHsL. [1oirydeHsl cretyonme 3aBHCUMOCTH:

t=f(W) — npaktuueckas

T=f(W) — teoperudeckas

| tij, OC Tij, oc

1 1010
1200 1123,01

1156

1250
1125 1130,94
1021

1500
1307 1352,00
1250

1482
1324 1352,37
1250

1112
1344 1184,03
1093

WIN|IFP(WINIFP(WINIFPWINFPWIN[FP|—

O0paboTaTh pe3ynbTaThl SKCIIEPUMEHTA COTTIacHO KpuTepuio durrepa.
3.IIpou3BeCTH IKCIPECC—OIECHKY TEOPETUYECKUX W IKCIECPUMEHTAIBHBIX DPE3YJIbTaTOB (CM. YCIIOBHE 3a1adud
No2). CnenaTh COOTBETCTBYIOIINE BBIBOIBI.
Bapuanm Ne5

1.0OnpenenuTs MHTEPBAJ BApbUPOBAHUS M JOBEPUTEIbHBIA HHTEPBAJ JHUaMeTpa BEPLIMH 3yObeB U KOCO3yOBIX
BasioB-1rectepeH npu P,=0,9 u n=6.

N D, mm

1 99.030

2 98.971




99.201

98.894

98.990

oo~ |lWw

99.007

2.IlpoBeny NMPOYHOCTHBIE HCTIBITAHUS TEXHUYECKOTO ATIOMHHUS (pacdeT BBINOJHHUTH MO KPUTEPHIO IPyOBIX

ommbOK ¢ IOBEPUTETbHOM BeposTHOCTHIO 0,9).

N Og n Og
1 112 7 131
2 98 8 145
3 125 9 129
4 106 10 93
5 60 11 137
6 119 12 113

3.UnucToBOC TOUYCHHE >KECTKUX BaioB auamerpoM 0=40mMM wu3 cramm 45 pesmamu u3 cruaBa T15K6.

HCCJ’IG,I[OB&HI/IC BIIMAHUA FJ'Iy6I/IHBI 1 CKOPOCTH pE3aHUs Ha CTOMKOCTH HWHCTPYMCHTA.

N=22

T=f(t;V)

60M/MuH <V < 80M/MuH
0,ImMm <t < 1mMm

N X1 Xo X1 X2 Y

1 + + + 59,56
2 + - 60,01
3 + - - 58,42
4 - - + 62,38

Onucath pe3ysIbTaThl IKCIEPUMEHTOB C TOMOIIBIO TIOJIMHOMA.
Bapuanm Ne6

1. V3Mmepsim TBepOOCTh IMOBEPXHOCTHOTO CJOS NpW a3oTupoBanmd Ha riybmHe 0,1-0,4mm. Omnpenenuts
JIOBEPHUTENBHBIM HHTEpBANl TBEPAOCTH, €CIM BEpOATHOCTh, mnomaganus pasHa 0,9; n=17; HB, 730, a
CpeHEKBaIPpaTUYHOE OTKJIOHEHHUE paBHO 7,24.

2.Ilpu rubOke mpoBoNOKH amamMeTpoM 6MM m3 crtann X20H80 moiydeHBI mpakTHyeckas M TeOpeTHYecKas
3aucumoctu pamuyca rudar=f(W) u R=f(W) cootBercTtBenHo. OOpaboTaTh pe3ynbTaThl SKCIICPHMEHTA COTJIACHO
kputepuro Puepa.

lij, MM

Rij, MM

1

18,23

17,97

18,04

18,21

18,09

18,30

18,09

18,52

18,00

18,14

18,00

17,99

18,75

AN R AN RN W[N]

18,46

18,25

3.TopuoBoe (ppesepoBanne TUIOCKUX MOBEpXHOCTEH. VccnenoBanne BIUSHUS CKOPOCTH U TIyOWHBI pe3aHus Ha

mepPOX0BaTOCTh.

N=22R,=f(V/t)

20m/muH <V < 40M/MuH

0,5MmM <t<15mm

N

X1

X2

Xl'Xz

1

+

0,25




2 - + 04
3 " - 05
4 - - 0,32

Onucatb PE3YAbTAThl SKCIICPUMEHTOB C IIOMOIIBIO MMOJIMHOMA.

Bapuanm Ne7

1. OnpenennTh JOBEPUTENBHBIN HHTEPBAT INTyOHHBI IIEMEHTHPOBAHHOTO CIIOS:

H, MM

0,315

0,364

0,272

0,436

0,532

0,301

0,245

0,570

OO |INOO OB (WIN|F|D

0,497

2. BBINONHUTH WCCIIEAOBAHNE TBEPAOCTH OpPOH3BI MO KPUTEPHIO TPYOBIX

BeposTHOCcThIO 0,95.

N HB n HB
1 151 8 148
2 179 9 167
3 169 10 104
4 200 11 156
5 141 12 173
6 162 13 153
7 157 14 174

3.IIpoBeneHHBIE  IKCIEPHUMEHTAIIEHBIE

3aBUCUMOCTBHO:

U=C:e™

N=6

C,m-?

N U X

1 2,41 0,12

2 3,29 0,09

3 2,63 0,17

4 2,97 0,06

5 2,85 0,10

6 3,12 0,14

HUCCIICAOBaHUsA

OIIMCBIBAKOTCS

O06paboTaTh pe3ysIbTaTHI 10 METOAY HAMMEHBIINX KBAJAPAaTOB.

1.IIpn mumdoBarmn cramm 20X,

Bapuanm Ne8

MNpoOBOAWJIM HU3MEPEHHUA KA4YCCTBa IMOBEPXHOCTHOTO CJIOA.

CPCAHEKBAAPATUIHOC OTKIIOHCHUE U }IOBepI/ITeHBHBII)'I HUHTEpBAJI, €CIIN:

n Ra, n Ra,m
MKM KM

1 0,32 6 0,25

2 0,45 7 0,50

3 0,63 8 0,32

4 0,25 9 0,16

5 0,16 10 0,32

creayonieit

OomuOOK C TOBEPUTEIBHOM

9KCIIOHEHIIMAJIbHOMN

Haiitu



2. TIpoBecTH HMCCIEIOBAHUS MaKCHMAIBHOM MOPHUCTOCTH BTOPOTO KOMIOHEHTa B ciuiaBe MQ-Al mo kpurepuro
TpyOBIX OMHOOK.

C,%

6,0

8,0

7,8

10,1

8,3

91

7,5

O NO|O|B(WIN|F|S

8,7

3.IIoay4ucTOBOE M YHUCTOBOE TOUEHUE HAPYKHOM IMIMHIAPUYECKOM MOBEepXHOCTU. MccienoBaHue BIMSHUA
CKOPOCTH PE3aHus U 110/1a91 Ha MEPOXOBATOCTb.
N=22R.=f(V;S)
80m/muH <V < 200M/MuH

0,05MM/00 < S < 0,4MMm
N X1 Xo X1 Xo Y
1 + + + 0,5
2 + - 0,25
3 n - - 0,45
4 - - + 0,32

Onwucath pe3yabTaThl SKCIEPUMEHTOB ¢ IOMOIIBIO TIOTHHOMA.

Bapuanm Ne9

1.0npenenuTs NOBEPHUTENBHBIA WHTEPBAI BPEMEHH, KOTOpOe MOTpeOyeTcs Ha TOKapHYI0 00pabOTKy BTYIIKH.

Tep=14,31Mmun; N=15; $;i=5.142mun

2.Ilpu numpoBaHUM LINMUHACTA HCCIEAYeTCS TeMIepaTypa B 30HE KOHTAKTa 3arOTOBKM M LUTH(OBaIbHOTO
kpyra. [ToxydeHsl npaktuueckas u Teoperndeckas 3apucumocti t=f(W) u T=f(W) coorBercTBeHHO.

tij, H

Ty, H

1

125,4

124,7

125,1

1259

125,2

124,8

124,4

125,7

126,0

125,3

124,1

125,0

w|N| k| BN RN -

124,7

4

125,1

124,9

O0paboTaTh pe3ynbTaThl IKCIIEPUMEHTA COTTIaCHO KpuTepuio duiepa.

3. UccnemyeTcs 3aBUCHMOCTD CHIIBI PE3aHUS OT IIyOuHBI pe3anus. KommdectBo yposueit N=4

P=C-t"

N P, t
1 10,24 0,8
2 12,01 1,2
3 9,97 0,5
4 11,39 1,1

O6paboTaTh pe3yabTaThl IO METOTY HAUMEHBIITNX KBaIPaTOB.

Bapuanm Nel(



1.ITo TeOpeTHYECKUM JaHHBIM KOHTaKTHBIC Ae(OopMaIiuy B CYIIIOPTaX TOKAPHBIX CTAaHKOB cocTaBiiioT 80-90%
obmux mepemenieHuii. BeencTBrue mpoBeAcHUs dKCIIEPUMEHTA TMONYYEHBI ciien.3HadeHnus (cM. Tabm.). Onpenenutsb
JIOBEPHUTEIIbHBIN HHTEpBaI Tpu P,=0,9

F,%

90

83

95

86

89

U WIN|FPD

75

2.IlpoBenu McciIenoOBaHUS H3HOCA OTBEPCTHI B KOPITyCE BJICKTPOABHUIATEINS IPEIHA3HAUCHHBIE MO HApyXXHbIC
KOJIbIIA TIOAIINITHUKOB KadeHust. O0paboTaTh pe3ynbTaThl SKCIEPIMEHTA COTIIAcHO KpuTepuio dumepa.
[ony4ens! mpakTudeckas u Teoperudeckas 3apucumoct U=F(W) u U=f(W) cooTBeTcTBEHHO.

i Uij, MM Uij,MM

1 0,13
0,20 0,16

0,17

0,10
0,19 0,15
0,15

0,21
0,23 0,19
0,16

041
0,22 0,24
0,10

WINIFRP(WINIFRPWINIEFRPWIN|F[—

3.IIpousBecTu 3KCIPECC—OLEHKY TEOPETHYECKHX MU 3KCIEPUMEHTANbHBIX PE3yJbTaTOB (CM. YCJIOBUE 3aJauH
Ne2). CnenaTh COOTBETCTBYIOIINE BBIBOJIBI.

Bapuanm Nell

1.Ilpu nutee crutaBa Al-Si mposemeHo 8 ombiToB. OmnpeenuTh JTOBEPUTEIbHBIH HHTEPBAT MaKCHMAIbHOM
CKJIOHHOCTH K TOPSIYMM TpPEIINHAM.

N C,% N C,%
1 0.80 5 0.85
2 0.99 6 1.14
3 0.82 7 1.00
4 1.20 8 0.93

2.IIpoBeny MPOYHOCTHBIE HCHBITAHUS TEXHUYECKOTO AJIOMHUHUS (pacdeT BBIIOIHUTH IO KPHUTEPHIO TPYOBIX
OIIMOOK C JOBEPHUTENBHOM BeposTHOCTHIO 0,9).

N O n Os
1 112 7 131

2 98 8 145

3 125 9 129

4 106 10 93

5 60 11 137

6 119 12 113

3.TopuoBoe (ppesepoBanre TUIOCKUX MOBEpXHOCTEH. VccnenoBanne BIUSHUS CKOPOCTH U TIyOWHBI pe3aHusl Ha
IePOXOBATOCTb.
N=22R,=f(V;t)
20m/muH <V < 40M/MuH
0,5mMm <t<15mm



N X1 Xz X1‘X2 Y

1 + + + 0,25
2 - + - 04
3 " 5 ; 05
4 _ - + 0,32

Onucatp pe3ysIbTaThl IKCIIEPUMEHTOB C TOMOIIBIO TIOJIMHOMA.
Bapuanm Nel2

1.OmpenenuTs MHTEPBAJI BApHUPOBAHKS U IOBEPUTEIILHBIN HHTEPBAJI AUAMETPa BEPIIMH 3yObeB I KOCO3YOBIX
BayioB-mecteper npu P,=0,9 u n=6.

D, Mm

99.030

98.971

99.201

98.894

98.990

OO WIN|FL(Z

99.007

2. BBINONHUTE WCCIEIOBAaHUEC TBEPAOCTH OpOH3BI IO KPUTCPHIO TPYOBIX OMIMOOK C JOBEPHUTEIBHOM
BeposTHOCThIO 0,95.

N HB n HB
1 151 8 148
2 179 9 167
3 169 10 104
4 200 11 156
5 141 12 173
6 162 13 153
7 157 14 174

3.Uccaenyercs BnusiHUE TiyOuHBI HuMQoBanus Ha cuity P,. KomdyectBo ypoBHeit N=6

P=C-t"
N P, T
1 20,36 0,10
2 21,59 0,25
3 20,68 0,15
4 19,87 0,09
5 20,71 0,19
6 21,12 0,22
O06paboTaTh pe3ynbTaThl 10 METOAY HAaNMEHBIINX KBaJpPaToB.
Bapuanm Nel3
1. OnipeniennTh JOBEPUTENBHBIN HHTEPBAJ INTyOHHBI IIEMEHTHPOBAHHOTO CJIOS:
n H, Mmm
1 0,315
2 0,364
3 0,272
4 0,436
5 0,532
6 0,301
7 0,245
8 0,570
9 0,497

2.IlpoBoAMIINCE HCHBITAHUSI TOPMO30B IIPH CKOPOCTSIX CKOJMBKEHHS Veemax=120M/C, naBnenwsx 2,5 Mma.
HUccnenoBanu TeMneparypy Ha MOBEPXHOCTHU TpeHHUs. [lonydeHs! clieayromue 3aBUCUMOCTH:
t=f(W) — mpaktudeckas; T=f(W) — teopetnueckast

| i tij, °C Tj, °C

1 1 1010




1200 1123,01
1156

1250
1125 1130,94

1021

1500
1307 1352,00

1250

1482
1324 1352,37

1250

1112
1344 1184,03
1093

WINFPWINIFPIWINFPIWIN(FPIWIN

O0paboTaTh pe3ynbTaThl IKCIIEPUMEHTA COTIacHO Kputeputo duepa.
3.IIoay4ucTOBOE M UYUCTOBOE TOUEHHUE HAPYKHOM LMIMHIAPUYECKON MOBEepXHOCTHU. McciaenoBaHue BIUSHUS
CKOPOCTH PE3aHus U 110/1a91 Ha MEPOXOBATOCTb.
N=22R.=f(V;S)
80m/muH <V < 200M/MUH

0,05MM/00 < S <0,4MmMm
N X1 Xa X1 Xe Y
1 + + + 0,5
2 - + - 0,25
3 + - - 0,45
4 - - + 0,32
Onucath pe3yabTaThl IKCIIEPUMEHTOB C TOMOIIBIO TIOJIMHOMA.

Bapuanm Nel4

1.0mnpenenuTh AOBEPUTEIbHBIA MHTEPBAJ CTOHKOCTH pe3la mpu oOpaboTke ctamu 45, momade S=0,2MM/00 u
rinyOuHe pezanus t=1,5mMm
CroiikocTb pesiia T=60,2mun; n=13; Si=10.3mun

2.IlpoBesu MCCIIEAOBAHMS M3HOCA OTBEPCTHIl B KOPITyCE AIICKTPOJBHUIATENs IPEIHA3HAUYCHHBIC MO/ HAPYKHbIC
KOJITbIIa TIOAIMITHUKOB KaueHust. O6paboTaTh pe3ylbTaThl IKCIIEPUMEHTA COTIIACHO KpuTepuio Duriepa.
[Mony4ens! npaktuueckas u Teoperudeckas 3apucumoctu U=F(W) u U=f(W) cooTBercTBeHHO.

i Uij, MM Uij,MM

1 0,13
0,20 0,16

0,17

0,10
0,19 0,15
0,15

0,21
0,23 0,19
0,16

0,41
0,22 0,24
0,10

WIN|FRP([WINFRP(WINIFRP(WIN|F[—

3 .HpOBeHeHHLIC SKCIICPUMCHTAJIbHBIC HUCCICA0BAHUA OIIMCBIBAKOTCA cne}ly}omeﬁ 3KCHOH€HHHaJ’IbHOI71
3aBUCHUMOCTBIO:

U:C.emx

N=4

C.m-?

N U X
1 2,41 0,12
2 3,29 0,09
3 2,63 0,17
4 2,97 0,06




O6paboTathk pe3yabTaThl IO METOTy HANMEHBIITNX KBaJIPaTOB.
Bapuanm Nel5

1.0mpenenuTs NOBEPHUTENBHBIM WHTEPBAI BPEMEHH, KOTOpPOE MOTpeOyeTcss Ha TOKapHYI OO0paOOTKy BTYIKH.
Tp=14,31mun; n=15; S;i=5.142mun

2.BcrencTBie 3KCIIEPUMEHTa M3MEPUIIA MOMEHT CHITbI TpeHusi. O6paboTaTh pe3yabTaThl [0 KPUTEPUIO TPYOBIX
OLINOOK.

n W,
Hwm

24,2

14,5

21,6

22,9

23,1

OO BIWIN(F

30,2

3 .HpOBe}leHHI)Ie OKCIICPUMECHTAJIbHBIC HUCCICO0OBAaHUA OIIMCBIBAKOTCA cneaylomei& 9KCMOHEHIIUATLHON
3aBUCUMOCTBIO!:

U:C.emx

N=6

Cm-?

N U X
1 2,41 0,12
2 3,29 0,09
3 2,63 0,17
4 2,97 0,06
5 2,85 0,10
6 3,12 0,14

O06paboTath pe3ynbTaThl 10 METOAY HANMEHBIINX KBaPaTOB.
Bapuanm Nel6

1.V3MepuTh HOBEPUTENBHBIN HHTEPBAT HAPY>KHOTO AHaMeTpa Bajia ¢ ABOJIBBEHTHBIMH IITHIAaMu. [Iposeneno 13
OTIBITOB, Cpe/IHEe 3HaUeHHne quameTpa coctapisieT 120,03mMM, cpenHekBagpaTndHoe oTkioHeHue 0,93.

2.Ilpu numpoBaHUM LIMUHICTS HCCIEAYeTCS TeMIepaTypa B 30HE KOHTAKTa 3arOTOBKM M HUTH(OBaIbHOrO
kpyra. [Toxydensl npaktuueckas u teoperndeckas 3apucumoctu t=f(W) u T=f(W) coorBercTBeHHO.

i tij, H Ty, H

1 125,4
124,7 125,2
1251

125,9

124,8
124,4 125,3
125,7
126,0

1241
125,0 124,9
124,7
4 1251

WM R[N RS w| N -

06pa60TaTL PE3YIbTATBI OKCIIEPUMEHTA COTJIACHO KPUTCPUTIO q)I/IHICpa.

3.IlpousBecTr 3KCHPECC—OIEHKY TEOPETHYECKUX M IKCIEPUMEHTAJbHBIX DPE3yJbTaTOB (CM. YCIIOBHE 3aJadd
Ne2). CnenaTh COOTBETCTBYIOIINE BBIBOJIBL.



Bapuanm Nel7

1.Ilpn mudoanmu cranmn 20X, NOPOBOTWIM HW3MEPEHHS KadecTBa IOBEPXHOCTHOTO cios. Haiith
CpeIHeKBAIPAaTHYHOE OTKJIOHCHUE U JOBEPUTEIIbHBIA HHTEPBAJ, CCIIH:

n Ra, n Ra,m
MKM KM

1 0,32 6 0,25

2 0,45 7 0,50

3 0,63 8 0,32

4 0,25 9 0,16

5 0,16 10 0,32

2.Ilpy WCTBITAHUM THIIOBOTO y37a Ball-BTYJKa HCCIEAYeTCs Harpys3ka Ha oOpasiupl. [lonmydeHsl ciemyrouue
3aBUCHMOCTH:

p=f(W) — npaktudeckas

P=f(W) — teopeTuueckasi

i pij, H Pij, H

1 512,98
513,21 512,99

512,82

511,83
511,75 511,80
511,96

512,52
512,75 512,61
512,50

512,87
513,19 513,00
3 513,04

NFRPIWINFRPIWINFPIWIN| P |—

O0paboTaTh pe3yNbTaThl IKCIIEPUMEHTA COTIacHO Kputeputo duiepa.

3.IIpou3BecTH IKCIPECC—OLEHKY TEOPETUYECKUX W IKCIIEPHUMEHTAIBHBIX PE3yNbTaTOB (CM. YCIIOBHE 3aTadyi
Ne2). CnienaTh COOTBETCTBYIOIINE BHIBOJIBL.

Bapuanm Nel8

1.HaliTu noBepuTeNbHBIM MHTEpBal MOAAYH NPH IPOJOJFHOM TOUEHHMH Baja auameTrpoM 36mMm (mpoenu 6
OTIBITOB).

N S,
MM/0

0

0,8

1,2

1,0

0,4

14

OO |WIN(F

0,6

2.Ilpn rnbke npoBosioku guamerpoM 6MM 3 crtanu X20H80 momydeHsl mpakTHdeckass M TeopeTHdecKas
3aBucuMocTu paguyca rudar=f(W) u R=f(W) coorBercTBeHHO. OOpabOTaTh pE3yNbTaThl HKCHEPHMEHTa COTJIACHO
kpurepuro Oumrepa.

| lij, MM Rij, MM

1 18,23
17,97 18,09
18,04

18,21

RP(AWNFP|—

18,30




2 18,09 18,14
3 18,52
4 18,00
3 1 18,00

2 17,99 18,25
3 18,75
4 18,46

3. UccnenyeTtcst 3aBUCHMOCTD CHITBI PEe3aHUs OT IIyOuHBI pe3anus. KommdectBo yposueit N=4

P,=C-t"

N P, T

1 10,24 0,8

2 12,01 1,2

3 9,97 05

4 11,39 11

O6paboTaTh pe3yapTaThl II0 METOAY HANMEHBITNX KBAIpPaTOB.
Bapuanm Nel9
1.ITo TeopeTHyeckuM AaHHBIM KOHTAKTHBIE Ae(OpPMaIMK B CYNIIOPTaX TOKApHBIX CTaHKOB cocTaBistioT 80-90%

o0mumx nepemerieHuil. BeixeacTBue nmpoBeneHUs KCHEpUMEHTa MONYyYeHBl clel.3HadeHusd (cM. Tabi.). Onpenenuts
JIOBepUTENbHBIN nHTEepBai npu P,=0,9

F,%

90

83

95

86

89

OO WIN|FP(D

75

2. TIpoBecTH HCCIEOBAHUS MaKCHMAIBHOM MOPHUCTOCTH BTOPOTO KOMIOHEHTa B ciuiaBe MQ-Al mo kpurepuro
TpyOBIX OMIHOOK.

n C,
%

6,0

8,0

7,8

10,1

8,3

91

7,5

0N O|O|B(WIN|F

8,7

3.AnMasHoeBbITIaxuBaHue ponukoB w3 cranmu LIX15 (HRC, 63-64). VccnenoBanue BIHSHAS CKOPOCTH U
MO/IaYH Ha IIEPOXOBATOCTb.
N=22R,=f(V;S)
20m/muH <V < 40M/MUH

0,052mMm/06 < S < 0,08Mm/00
N X1 X2 Xl'Xz Y
1 + + + 0,5
2 - ¥ - 0,63
3 " 5 - 0,55
4 - - ¥ 0,60

Omnmcats pe3yabTaThl SKCIEPUMEHTOB C TOMOIIBIO IOJTHHOMA.



Bapuanm Ne20

1. V3Mmepsnu TBEpOOCTh IMOBEPXHOCTHOTO CJOS NpW a3oTupoBanmd Ha riryomHe 0,1-0,4mm. Omnpenenuts
JIOBEPHUTENBHBI WHTEpBAI TBEPIOCTH, €CIM BeposTHOCT, mnomamanus pasHa 0,9; n=17; HBg, 730, a
CpeIHEKBaIPaTUIHOE OTKIIOHEHHE PaBHO 7,24.

2.BBINOIHATE MCCIIEA0BAHUS IEPOXOBATOCTH IMOBEPXHOCTHOTO CJIOS JETAN M3 cTanu 45 mocie numudoBaHus
M0 KPUTEPHIO TPYOBIX OIIHOOK

Ra,MxMm

0,08

0,32

0,25

0,32

0,08

0,63

1,25

0,25

O O|NOOA|W|IN|F(S

0,63

3.UucToBOC TOUYCHHE >KECTKHUX BanoB auamerpoM 0=40mMMm u3 cramm 45 pesuamu u3 cmuaBa T15K6.
HccnenoBanue BIUSTHUS TTyOHHBI M CKOPOCTH PE3aHMs Ha CTOMKOCTh HHCTPYMEHTA.
N=22 T=f(t;V)
60m/MuH < V < 80M/MuH
0,IMm <t<1mm

N X1 Xz Xl'Xz Y

1 + + + 59,56
2 - + - 60,01
3 + - - 58,42
4 - - + 62,38

Onucath pe3yIbTaThl IKCIIEPUMEHTOB C TOMOIIBIO TIOJIMHOMA.
Bapuanm Ne2]

1.M3MepuTh HOBEPUTENBHBIN HHTEPBAT HAPY>KHOTO JHaMeTpa Bajia ¢ ABOJIBBEHTHBIMH IITHIAaMu. [Iposeneno 13
OTIBITOB, Cpe/IHEee 3HaUeHne quameTpa cocrasiseT 120,03MM, cpeaHekBaapaTuaHoe oTkioHeHue 0,93.

2.BcneacTBre dKcniepuMeHTa U3MEPUIIM MOMEHT CHIIbI TpeHus. O0paboTaTh pe3yabTaThl 0 KPUTEPUIO TPYObIX
OIIMOOK.

n W,
H'wMm

24,2

14,5

21,6

22,9

23,1

OO B|WIN|F

30,2

3.Anma3HoeBbiraxknBanne  ponukoB u3 cranu 1IX15 (HRC, 63-64). VccnenoBanue BIUSHHS CKOPOCTH H
MO/Ia4YM Ha IIEPOXOBATOCTb.
N=22R,=f(V;S)
20m/muH <V < 40M/MUH

0,052mMm/06 < S < 0,08mMm/06
N X1 X2 Xl'Xz Y
1 + + + 0,5
2 5 ¥ - 0,63
3 " 5 - 0,55
4 ) - ¥ 0,60




Onucath pe3ysbTaThl IKCIEPUMEHTOB C TOMOLIBIO HOJIMHOMA.
Bapuanm Ne22

1. V3Mmepsnu TBEpOOCTh IMOBEPXHOCTHOTO CJOS NpW a3oTupoBanmd Ha riryomHe 0,1-0,4mm. Omnpenenuts
JIOBEPHUTENBHBI WHTEpBAI TBEPIOCTH, €CIM BeposTHOCT, mnomamanus pasHa 0,9; n=17; HBg, 730, a
CpeIHEKBaIPaTUIHOE OTKIIOHEHHE PaBHO 7,24.

2.Ilpu MCHBITAHMK THIIOBOTO Y3Ja Bal-BTYJKa HCCIEMyeTcs Harpyska Ha oOpasusl. [lomydeHsl cremyromine
3aBUCHMOCTH:

p=f(W) — npaktudeckas

P=f(W) — teopeTuueckasi

i Pij, H Pij, H

1 512,98
513,21 512,99

512,82

511,83
511,75 511,80
511,96

512,52
512,75 512,61
512,50

512,87
513,19 513,00
3 513,04

NFRPIWINFPIWINFPIWIN| P [—

O06paboTaTh pe3ymbTaThl SKCIIEPUMEHTA COTIIACHO KpuTeputo durrepa.
3.IIpom3BecTH IKCIPECC—OLEHKY TEOPETUYCCKUX W IKCIIEPUMEHTAIBHBIX PE3yNbTaTOB (CM. YCIIOBHE 3aTadi
Ne2). CnenaTh COOTBETCTBYIOIINE BHIBOJIBL.
Bapuanm Ne23
1.0mnpenenuts AOBEPUTEILHBIA MHTEPBA CTOHKOCTH pe3la mpu obpaboTke ctamu 45, nmogade S=0,2MM/00 u
rinyboune pesanus t=1,5mMm

Croiikocts pesia T=60,2mun; n=13; Si=10.3mun

2.BBINIOJTHATD UCCIIEIOBAHMS LEPOXOBATOCTH MOBEPXHOCTHOTO CJIOS JETANIM M3 CTAM 45 mocie numdoBaHus
0 KPUTEPHIO IPYOBIX OMIHOOK

Ra,MxMm

0,08

0,32

0,25

0,32

0,08

0,63

1,25

0,25

OO N|O|OAWIN|F|S

0,63

3.ToproBoe (pe3epoBaHUE IUIOCKHUX MOBEpXHOCTEH. VccenoBaHre BIMSHUS CKOPOCTU U TIYOMHEI pe3aHus Ha
IEPOXOBATOCTb.
N=22R,=f(V;t)
20m/MuH < V < 40M/MuH
0,5Mm <t<15mMm

N X1 X X1 X2 Y
1 + + + 0,25
2 - + - 0,4
3 + - - 0,5
4 - - + 0,32




Omnucarb PE3YIbTATHI OKCIICPUMEHTOB C ITOMOIIBIO ITOJIMHOMA.

Bapuanm Ne24

1.0mpenenuTs NOBEPHUTENBHBIM WHTEPBAI BPEMEHH, KOTOpPOE MOTpeOyeTcss Ha TOKapHYI OO0paOOTKy BTYIKH.
Tp=14,31mun; n=15; S;i=5.142mun

2.IIpoBOAMINCH HUCTIBITAHUS TOPMO30B TIPH CKOPOCTSAX CKONBXEHHS Veemax=120M/C, naBnenusix 2,5 Mna.
HccnenoBanu TeMneparypy Ha OBEPXHOCTH TpeHHUs. [lonydeHs! crleayromuye 3aBUCUMOCTH:

t=f(W) — npaktudeckast

T=f(W) — Teopetuueckas

tj, °C

T, °C

1

1010

1200

1156

1123,01

1250

1125

1021

1130,94

1500

1307

1250

1352,00

1482

1324

1250

1352,37

1112

1344

WINIFRPWINFRPWINIRFPWINIFP WIN(FP|—

1093

1184,03

O0paboTaTh pe3ynbTaThl IKCIIEPUMEHTA COTIacHO KpuTepuio duiepa.

3.IIpoBeneHHBIE  3KCIEPHUMEHTAIBHBIE
3aBUCUMOCTBIO:

U:C.emx

N=4

Cm-?

N U X

1 2,41 0,12

2 3,29 0,09

3 2,63 0,17

4 2,97 0,06

HUCCIICA0BaHUsA OIIMCBIBAKOTCA

OO6paboTaTh pe3ysIbTaTHI 10 METOAY HAMMEHBIINX KBAJAPaTOB.

Bapuanm Ne25

cleayromeil  3KCIOHEHUHUAIbHON

1.HaiiTu noBepuTENbHBIM MHTEpBal IOAAYH NPH IPOJOJIHLHOM TOYCHHMH Baja JUaMeTpoM 36MM (mposenu 6

OTIBITOB).

N

0

Sl
MM/0

0,8

1,2

1,0

0,4

14

OB (WIN|F-

0,6

2.IlpoBeny NMPOYHOCTHBIE HCTBITAHUS TEXHUYECKOTO ATIOMHHUS (pacyeT BBHINMOJHHUTH MO KPUTEPUIO IPyOBIX
ouMOOK ¢ JIOBEPUTENbHOI BeposTHOCTEIO 0,9).



N Os n Cs
1 112 7 131
2 98 8 145
3 125 9 129
4 106 10 93
5 60 11 137
6 119 12 113

3.Uccrenyetcs BausHUE TTyOUHBI IUTH(oBaHu Ha cuiny P,. KommaectBo yposHeit N=6

P,=C-t™

N P. t
1 20,36 0,10
2 21,59 0,25
3 20,68 0,15
4 19,87 0,09
5 20,71 0,19
6 21,12 0,22

O06paboTaTh pe3yabTaThl 10 METOAY HAUMEHBLINX KBaPaTOB.
Bapuanm Ne26

1. Onpenenuts AOBEpUTENBHBIN HHTEPBAJ INTyOUHBI IIEMEHTUPOBAHHOTO CJIOS:

H, MM

0,315

0,364

0,272

0,436

0,532

0,301

0,245

0,570

O O|INO|N|B(W|IN(F|D

0,497

2.Ilpu rubxe npoBosoku auameTpoM 6MM u3 cranum X20H80 momyueHsl IpakTHdeckas M TeOopeTHUecKas
3aucumoctu pamuyca rudar=f(W) u R=f(W) cootBercTtBenHO. O6paboTaTh pe3yibTaThl SKCIICPHMEHTA COTJIACHO
kputepuro uiepa.

| lij, MM Rij, MM

1 18,23
17,97 18,09
18,04

18,21

18,30
18,09 18,14
18,52
18,00

18,00
17,99 18,25
18,75
18,46

AIWOINRFRPARIWOINRFRP(RWIN| P«

3.IIpou3BeCTH SKCIPECC—OLUEHKY TEOPETUYECKUX U HKCIEPUMEHTAJbHBIX PE3YJNbTATOB (CM. YCJIOBHE 3aJlauu
Ne2). CnenaTh COOTBETCTBYIOIINE BHIBOJIBL.

Bapuanm Ne27
1.ITo TeopeTHyecknM AaHHBIM KOHTAKTHBIE Ae(OpMaIK B CYIIIOPTaX TOKapHBIX cTaHKOB cocTaisior 80-90%

obmux mepemenieHuil. BeencTBrue mpoBeAeHHs SKCIIEPUMEHTA MONYYEHBI ciiel.3HadeHus (cM. Tabn.). Omnpenenutsb
JIOBEpUTENbHBIN nHTEepBai npu P,=0,9



F,%

90

83

95

86

89

OO WIN|FD

75

2. Brwmoanuts

BeposiTHOCTEIO 0,95.

N HB n HB
1 151 8 148
2 179 9 167
3 169 10 104
4 200 11 156
5 141 12 173
6 162 13 153
7 157 14 174

3.YucroBoe TOYCHHE KECTKHX BajoB auamerpom 0=40mMM u3 cramu 45 pesuamu u3 cruaBa T15K6.

VccnenoBanue BIMAHUS TITyOUHBI M CKOPOCTH PE3aHUSA Ha CTOMKOCTh HHCTPYMEHTA.

N=22

T=f(t;V)

60M/MuH <V < 80M/MuH
0,ImMm <t < 1mMm

WCCIICIOBAaHHE TBEPIAOCTH OpOH3BI MO KPHUTEPHIO TPYOBIX OMMOOK C JOBEPHUTEIBHON

N X1 X2 X1 Xo Y

1 + + + 59,56
2 - + - 60,01
3 + - - 58,42
4 - - + 62,38

Onucats pe3yabTaThl SKCIEPUMEHTOB ¢ IOMOIIBIO TTOIHHOMA.

1.Ilpu nutee crutaBa Al-Si mposemeHo 8 ombiToB. OmnpeenuTh JTOBEPUTEIbHBIH HHTEPBAT MaKCHMAIbHOM

CKJIOHHOCTHU K I'OpsAAYUM TPCHINHAM.

N C,% N C,%
1 0.80 5 0.85
2 0.99 6 1.14
3 0.82 7 1.00
4 1.20 8 0.93

2. TIpoBecTH HCCIEOBAHUS MaKCHMAIBHOM MOPHUCTOCTH BTOPOTO KOMIOHEHTa B cruiaBe Mg-Al mo kpurepuro
IpyObIX OIIMOOK.

n

Cy
%

6,0

8,0

7,8

AlWIN|F

10,
1

8,3

9,1

7,5

| N |01

8,7

3.UccrenyeTcs 3aBUCUMOCTD CHIIBI pe3aHus OT TITyOnHbI pe3anus. KommdaectBo ypoBaeit N=4

Bapuanm Ne28




P=Ct"

N P. t

1 10,24 0,8
2 12,01 1,2
3 9,97 0,5
4 11,39 11

O6paboTaTh pe3yapTaThl II0 METOAY HANMEHBITNX KBAIPaTOB.

Bapuanm Ne29

1.Ilpn uumdpoBannn cramum 20X, NPOBOAWIM U3MEPEHUS KadecTBa IOBEPXHOCTHOTO cios. Haiitu

CPCAHCKBAAPATUIHOC OTKIIOHCHUEC U ):[OBepPITeﬂLHLIﬁ HWHTCpBaJI, C€CJIN:
n Ra, n Ra,m
MKM KM
1 0,32 6 0,25
2 0,45 7 0,50
3 0,63 8 0,32
4 0,25 9 0,16
5 0,16 10 0,32

2.Ilpu numnpoBaHWH MIMHHICTS HUCCICAYETCS TeMIepaTypa B 30HE KOHTAKTa 3arOTOBKH M HUTH(OBAILHOTO
kpyra. [loay4ens! npaktudeckas u Teoperudeckas 3apucumoctu t=f(W) u T=f(W) cootBeTcTBEHHO.

1 tij, H Ti, H

1 125,4
124,7 125,2
125,1
125,9

124.8
124 4 125,3
125,7
126,0

1241
125,0 124,9
124,7
4 125,1

wNkR(MwNR (D w (NP -

O0paboTaTh pe3ynbTaThl IKCIIEPUMEHTA COTTIaCHO KpuTepuio duiepa.

3 .HpOBeZ[eHHLIG SKCIICPUMCHTAJIbHBIC HUCCICA0BAaHUA OIIMCBIBAKOTCA CJ'IG,HyIOH.[CI\/’I 3KCH0HGH].[I/IaJ'ILHOI71
3aBUCHUMOCTBIO:

U=C-e™
N=6

Cm-?

N U X
1 2,41 0,12
2 3,29 0,09
3 2,63 0,17
4 2,97 0,06
5 2,85 0,10
6 3,12 0,14

O6paboTath pe3yabTaThl IO METOTy HANMEHBIITNX KBaJIPaTOB.
Bapuanm No30

1.0mpenenuTs HHTEPBAI BapbUPOBAHKS U JOBEPUTEIBHBIN HHTEPBAJI AUAMETPa BEPIIHH 3yObeB IS KOCO3yOBIX
BaJioB-1ecrepeH npu Po=0,9 u n=6.

N D, mm

99.030

1
2 98.971
3 99.201




4 98.894

ol

98.990

6 99.007

2.IlpoBesu MCCIIEAOBAHMS M3HOCA OTBEPCTHII B KOPITyCE AJICKTPOJBHUIATENs IPEIHA3HAUYCHHBIC MO/ HAPYKHbIC
KOJITbIIa TIOAIIMIHUKOB KaueHust. O0paboTaTh pe3ybTaThl IKCIIEPUMEHTA COTIIaCHO Kputepuio Duiiepa.
[ony4ens mpakTHueckas u reoperndeckas 3apucumocti U=F(W) u U=f(W) cooTBeTcTBEHHO.

J Uij, MM Uij,MM

1 0,13
0,20 0,16
0,17

0,10
0,19 0,15
0,15

0,21
0,23 0,19
0,16

0,41
0,22 0,24
0,10

WINFRPWINIFRPWINIRFRP(WIN|FP—

3.IToxyYyucTOBOE M YKCTOBOE TOYEHHE HAPYKHOW MMIMHIPUYECKON MOBEpXHOCTU. McciemoBaHWe BIHMSHUS
CKOPOCTH PE3aHMsI U T0JIa4U Ha IIEPOXOBATOCTb.
N=22R,=f(V;S)
80m/MuH <V < 200M/Mu"

0,05MM/06 < S < 0,4MMm
N X1 X2 X1 X2 Y
1 + + + 0,5
2 - + - 0,25
3 T - - 0,45
4 - - + 0,32

Onwucats pe3yabTaThl SKCIEPUMEHTOB ¢ TOMOIIBIO OJTHHOMA.
Kpurepun oneHkn npakruyeckux pador:

- «3aUTEHO»: paboTa BBINOJIHEHA B COOTBETCTBUHU C METOAMUYECKUMH YKa3aHUSAMH, opopmieHa
IrPaMOTHO, CTYAEHT TEXHUUYECKU MPABUIIBHO (OPMYIUPYET OTBETHI HA pacCMaTpUBaeMbI€ BOIIPOCHI.

- «HE 3a4TEHO0» paboTa BHINOJHEHA C OIUOKAMM, CTYJICHT HE UMEET NMPEACTABICHUS O
paccMaTpuBaeMBIX BOMPOCax, MO0 paboTa He BHITIOJTHEHA
7.3. OueHouHble CpeACTBA IS NMPOMEKYTOUHOIH ATTeCTAIMM MO HUTOraM OCBOEHUSA

AUCHUILINHDBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAlul

Cemectp 8
Ne
u/n Bomnpocsl k 3auety
1 3aKOH pa3BUTHS HAYKH.
2 OrnpeneneHre Hay4YHbIX UCCIICTOBAHUM.
3 Krnaccudukanys HaydyHBIX UCCIIEIOBAHMI MO CIIOCO0Y UX MPOBEICHUS.
4 Knaccudukanms HaydHbIX HCCIEAOBAHUIN UCXOS U3 UX IEJIEBOTO HA3HAYCHUSI.
5 Krnaccudukanus HaydyHBIX UCCIIEIOBAHUI MO CTENIEHN OXBaTa 3a/1a4.




Bonpocsl k 3auery

n/n

6 Buipl 95KCIepMEHTAIBHBIX HCCIICIOBAHUM.

7 JIOCTOMHCTBA ¥ HEJOCTATKH JJAOOPAaTOPHOTO SKCIIEPHMEHTA.

8 JIOCTOMHCTBA M HEIOCTATKH MTPOM3BOACTBEHHOT'O IKCIIEPUMEHTA.

9 Otkauk. yHKIMS OTKIIMKA.

10 | OnHO(DAKTOPHBIN YKCIIEPUMEHT.

11 | JImama3oH BapbHUPOBAHMUSIL.

12 | lnTepBan BappHpOBaHUSI.

13 | JlerepMuHUPOBAHHBIN SKCIIEPHUMEHT.

14 | JloBepHUTEIbHBIN UHTEPBAJL.

15 | BeiOopouHBIil cTaHIAPT.

16 | Kpurepuii CTprofeHTa.

17 | CpenHee 3HaUEHHE OTKIIMKA.

18 | MHorogakToOpHbIi SKCIICPUMEHT.

19 | IlonHelid MHOTO()AKTOPHBIN SKCIIEPHMEHT.

20 | Oxcnepument «Kpectom.

21 | YactuuHblil MHOTO()AKTOPHBINA YKCIIEPUMEHT.

22 | Ilnan skcnepumentoB N=22,

23 | Inan sxcnepumentoB N=23,

24 | Tnan sxcnepumentoB N=32,

25 | Jluciepcus.

26 | PaccesiHue.

27 | JluteparypHble Hay4YHbIE UCCIIEOBAHHS

28 | TeopeTnueckue HayYHbIE HCCIICIOBAHMUS

29 | DkcnepuMeHTaIbHbIE UCCIIEOBAHUS

30 | O600IIeHHBIN aNTOPUTM MPOBEJICHUS] HAYYHBIX HCCIIETOBAaHUN

31 | Hayunoe HampaBieHue

32 | HayuHas Tema

33 | Hayunas npoGiema

34 | IlogroroBka UCCIIEIOBAHUI

35 | AHanu3 pe3ynbTaToB SKCIIEPHUMEHTAIBHBIX HCCIIEJOBAHUHT

36 | BHenpeHnne pe3yabTaTOB HAayYHBIX UCCIICOBAHHIMA

37 | Meroauka npoBeJIeHHsI SKCIEPUMEHTa

38 | DKCepuMeHT KpecToM

39 | JInana3oH BapbUpOBaHMUSL.

40 | MHTepBas BapbUpPOBAHMSL.

41 | Dkcmpecc OleHKa TEOPETHUECKUX U IKCIIEPUMEHTAIbHBIX PE3YyIbTaTOB

42 | Meros HAaMMEHBIINX KBAaJIPaTOB

43 | AnmpokcuMarys pe3yabTaToB SKCIIEPUMEHTOB
C LIEJIBIO MOJIYYEHHs SMIMPUUECKUX 3aBHCUMOCTEHN

44 | Onmcanue pe3yabTaTOB SKCIIEPUMEHTOB C TIOMOIIBIO TIOJIMHOMOB
pu 00paboTKe (PaKTOPHBIX IKCIIEPUMEHTOB

45 | JlocroMHCTBa U HEOCTATKU J1a0OPAaTOPHOTO IKCIIEPUMEHTA.

46 | JlocTOMHCTBA M HEJJOCTATKH IMPOU3BOICTBEHHOTO 3KCIIEPUMEHTA.

47 | JIuteparypHble HAyYHbBIE UCCIICTOBAHUS

48 | TeopeTnueckue HayuyHbIE UCCIIEIOBAHUS

49 | DkcnepUMEHTaIbHbIE UCCIIEOBAHUS

50 | OGOOIIEHHBIN ATOPUTM POBEICHHSI HAYYHBIX UCCIICTOBAHIHA

51 | Hayunas Tema

52 | Hayunas npoGiema




7.3.2. Kputepuu U HOPpMbI OLlEHKH

Cemectp

dopma
NPOBEACHUA
NPOMEKYTOYHOM
arTecTaluu

Kpurtepuu u HOpMbI OLlEHKH

3auer (yCTHO)

MCYEPIIBIBAIOIINE OTBETHI HA
BOIIPOCHI K 3a4ETy U Ha
«3a4TEHOY JIOTIOJTHUTEIBHBIC BOIIPOCHI;
BBIITOJIHEHBI BCE ITPAKTHYECKHE
paboThI

HeNpaBWIbHbIE OTBETHI HA
BOIIPOCHI K 3a4€Ty; IPAKTUYECKUE
paloThI BBIIIOJIHEHBI HE
HOJIHOCTHIO (HE BBITOJIHEHBI)

«HE 3a4YTCHO»




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yueoHoe

Koaun4yecTBO B

HAY4YHOH
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus oudamMoTeke /
n/m MeToinYecKoe nocooue,
HaumeHoBanue
NPAKTHUKYM, JP.) 3EC
1 | Cubupues B. C. DKcrepuMEeHTATbHBIE METOIBI Y4ebGHOe mocobue 2016 3BC IPRbooks"
uccienoBanus YU3NKO-XUMUYECKUX CUCTEM
2 | Crapuuenko b. E. [TpoexkTupoBaHKEe qUCCEPTAIIUN MATUCTPa Y4ebHoe mocobue 2016 OBC «Jlanb»
00pazoBaHMs
3 | B. B. Kocmun OCHOBBI HayYHBIX MCCIIEA0BAHUMN [TpakTKym 2017 9BbC
"ZNANIUM.CO
MII
4 | IlonoBunkuH A. . OCHOBBI HH)XEHEPHOTO TBOPYECTBA Y4ebGHOe mocobue 2017 3BC
"ZNANIUM.CO
MII
8.2. JlonosinuTeIbHAS JIUTEPATypa
KouunyecTBo B
Tun (yueOHuk, yaeoHoe .
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJIN 3arsiaBue (3aroJji0BoK) I'ox u3panus ondauorexe /
n/n MeTOoaAnYEecCKoe mocoomne,
HanmeHnoBanue
NMPaKTHUKYM, JIP.) 3EC
1 | Bype B. M. Teopus BeposTHOCTEN U MaTeMaTH4ecKas VYuebHUK 2013 9BC «Jlanb»
CTaTUCTHKA
2 | Tyran6aeB A. A. Teopus BeposTHOCTEN U MaTeMaTH4ecKas YuebHoe nocobue 2011 9BC «Jlanb»
CTaTUCTHKA
3 | bopoBkoB A. A. Maremaruueckasi CTaTUCTHKA Y4eOHuK 2010 OBbC «Jlanby




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
cucTemM

— Poccwiickas rocynapcrsernas oubnuoreka (PI'B), r. Mocksa — http://www. rsl.ru

— Hnadopmamnmonnas cucrema "EnuHOe OKHO JocTyna K oOpa3oBaTelbHBIM pecypcam'
co3mana 1o 3akazy depepanibHOro areHTcTBa 1o oopazopanuto B 2005-2006 rr. Ha nanHbIil mepuon
B Ob yxe cobpano 6osiee 11 ThIc. y4eOHBIX MaTepuaaoB pa3andyHbIX By30B Poccun. B DK — Gonee
30 ThIc. onMcaHM, a Tak ke ecTb "l'noccapuil" u pasmen "Cucrema HOBOCTEN" MO Ha3BaHHOMN
TeMaTUKe. DTO YHUKAJIBbHBIA 00pa3oBaTeIbHBIM MPOEKT B pycckos3biuHOM WHTepHere. [lomHbIi
JOCTYII KO BCEM pecypcaM, BKJIIOYasi MOJTHOTEKCTOBBIE MaTepuaibl OMOIMOTEKH, IPEIOCTABISACTCS
BCEM I10JIb30BaTEISIM B CBOOOHOM peskume — http://window.edu.ru

— WuTeprer-0mbmmoTeka 00pa3oBaTeIbHBIX W3JIaHUH, B KOTOPOH COOpaHBI 3JEKTPOHHBIC
yu4eOHUKH, CIIPaBOYHBIE U yueOHbIE MOCOOUs. Y JOOHBIM MOUCK MO KIIHOYEBBIM CIIOBaM, OTIEIbHBIM
TEeMaM | oTpaciisiM 3Hanus — http://www.edulib.ru

8.4. IlepeyeHb NPOrpaMMHOro obecnevyeHus

Ne Hanmenopanue IO PexBu3NTHI zlorosi)pa
n/n (1aTa, HOMep, CPOK JAeHCTBHS)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok
JeNCTBHS - OECCPOUHO
2 | Office Standart Horosop Ne 727 ot 20.07.2016r., cpok
JeNCTBHS - OECCPOUHO
4 | MathCAD Akt /m ot 21.07.09 (I'oc. Kontpakt 487
ot 28.05.09) beccpounas



http://window.edu.ru/
http://www.edulib.ru/

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUSI
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

n/n

HanmeHnoBanune 000py10BaAHHBIX YUeOHBIX
Ka0OMHETOB, JIa00PATOPHUIi, MACTEPCKUX U
ApP. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIAa00PATOPHbIX 3aHATHIA,
MOMeIEeHHU 1JIs1 CAMOCTOATEIbHOMI
padoThl o0yyarommxcst (HoMep ayAuTOPUM)

IlepeyeHb OCHOBHOT0 000PY10BAHMS

KomnrerotepHslii kiiacc. YueOHas ayAuTOpHUs
JUTSL IPOBEACHUSI 3aHATUHN JICKIIMOHHOTO THUIIA.
YyeOHass ayautopust JUIss  TPOBEICHHS
3aHATHH  CEMHHAPCKOTO THIA. YdeOHas
ayIUTOpUs JUISL TIPOBENEHHs J1ab0OpaTOPHBIX
paboT. YuebHast ayautopusi Ajsi KypCOBOTO
MPOSKTUPOBAHUS  (BBITIOJTHCHHSI  KYPCOBBIX
pabot). YuebHast ayuTopusi sl TPOBEICHUS
TPYIIIOBBIX " WHIMBUTyaJIbHBIX
KOHCyJbTallMii YueOHas aynutopus Ui
MPOBEJCHUS 3aHATUN TEKYIIEr0 KOHTPOJIS H
npoMexyTouHoit arrectaruu. (E306)

[TepenocHoit MIPOEKTOP, JKpaH,
KOMITBFOTEPHBIN CTOJI, CTONI
MPEIOIaBaTENbCKUM, CTYIL, JTOCKa
ayJIUTOpHas, CTOJI YYCHHUYECKUIT

JIByxMecTHbIN, [TK

YyeOHass ayautopust JUIS  TPOBEICHHS
3aHATHH  JIGKIIMOHHOTO  THIA.  Y4eOHas
aymTUTOpUsS  JUIL  TIPOBEICHUS  3aHATHA
CEMHUHApPCKOro Tumna. YueOHas ayIuTopus Uis
KypCOBOTO TPOCKTHPOBAHUS (BBIMOTHCHUS
KYpCOBBIX Pa0oT). YueOHas ayauTopus JUis
MIPOBEJICHUS TPYIIIOBBIX M WHIMBUIYATBHBIX
KOHCYyJbTallMi. Yd4eOHas aynuTopus Ui
MPOBEJICHUS 3aHATUN TEKYIIEr0 KOHTPOJIS H
npoMexxyTouHoi arrecranuu. (E-309)

Cron MPENO/1aBaTeIIbCKUH, CTOJIBI
YU4EHUYECKUE JBYXMECTHbIE (MOHOOIOK) ,
CTyN, JOCKa ayauTopHas (MeJoBas),
Kadenpa, MpoeKTOp, IKpaH, IMPOLECCOP

[Tomemienue uisi caMOCTOSITENBHON pPabOTHI
crynenros (I'-401)

Croubl Y4EHHUYECKHE, CTYJIbsA
yuenndeckue, IIK ¢ BeIxomom B ceThb
WNHuTtepHer




