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

PABOYASA ITPOTPAMMA JTUCLHUITJIMHBI

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 mabopa: 2021
O6mas Tpynoemkoctsb: 4 3ET

PacnpeueneHHe 4aCOB JUCHUIIJIMHEI ITO CEMECTpaM

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.)

Pabouas mporpamma qucHMIUIMHEBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yuebHoro miana
HanpasieHuss  noarotoBku  15.03.05  KOHCTPYKTOPCKO-TEXHOJIOTHUYECKOE  olecnedeHue
MAaITMHOCTPOHUTENBHBIX IPOU3BOICTB

Cpok neiicTBus pado4eil mporpaMMbl JUCHHMILVIMHBI 10 «31» aBrycra 2025 r.

YTBEPXIEHO

Ha 3acepanuu kadenpsi
«O00opyI0BaHNE U TEXHOJIOTUHM MAIIMHOCTPOUTEITHLHOTO ITPOU3BOICTBAY

(mporoxon 3acemanusg Ne. 1 ot «31 » asrycra 2020r.).



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/IEU'ILHBIC
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. Iliianupyembie pe3yJibTAThI 00y4eHUs1

dopmMupyemsbie U
KOHTPOJIUpYeMble
KOMIETEeHIHH
(Koa 1 HAMMEHOBaHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

[1K-4. Cniocoben
OCYIIECTBIISATh
TCXHOJIOTHYCCKYTO
MOJTOTOBKY MPOU3BOJICTBA
JleTane MalllMHOCTPOCHMS
CpEeIHEN CII0KHOCTU

[1IK-4.1. Omnpenensier
TEXHOJOTHYECKHE CBONCTBA
Marepuaia JieTaen
MalIMHOCTPOCHUS

[1K-4.2. Omnpenensier
KOHCTPYKTUBHBIE
0COOEHHOCTH
MAaIIUHOCTPOCHHUS
[1K-4.3. AHanusupyer
TEXHUYECKHe TpeOOoBaHus,
MpEIbsBIsIEMbIE K JCTaJSIM
MAaIINHOCTPOCHHUS

I1IK-4.5. OcymecTBisier
BBIOOp  TEXHOJIOTUYECKUX
METOIOB HOJy4YeHHUs
3aroTOBOK JeTaneu
MAaIINHOCTPOCHHUS

[1K-4.6. OcymecTBiusier
BBIOOp CpesICTB
TEXHOJIOTHIECKOTO
OCHAIIIEHUs POU3BO/ICTBA,
HEOOXOIUMBIX IS
peanu3aiuu
pa3paboTaHHBIX
TEXHOJIOTUYECKUX
MIPOIECCOB M3TOTOBJICHUS
JieTanel MalllmHOCTPOCHUS

nerajeun

3HAaTh:

- METOJIbI CTaHIaPTHBIX UCTIBITAHUN
TI0 OTIPEIEIICHUI0 (PU3UKO-
MEXaHUYECKUX CBOHCTB TOTOBBIX
MAallMHOCTPOUTCIIbHBIX I/I3[[€J'II/H>'I;

- BUJIBI MCCIIEIOBAHMIA:
JIATEPATYPHBIE, TECOPETUUYECKUE U
9KCTIEPHUMEHTAJIbHBIE.

VYMeTh:

- ONPEAEINATh TEXHOJIOTUYECKUE
MOKa3aTeIN MaTepUaioB U TOTOBBIX
MalIMHOCTPOUTENBHBIX U3IETUH;

- HpOBOJII/ITB J'II/ITepaTypHI)Ie n
TEOPETHUUECKHUE UCCIIEIOBAHUS 110
3aJaHHOM TeMaTHKe.

Bnanets:

- CTaHI[apTHI)IMI/I MeToOJaMu
IIPOEKTUPOBAHUS U3AETUN
MaHII/IHOCTpOCHI/ISI;

- METOAUKOW MPOBENCHUS
JIUTEPATypPHO-TIATEHTHBIX U
TEOPETUYECKUX UCCIIENOBAHUM.




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 06001IIEHHOTO 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
uccaen0Banus. JIntepaTypHO-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
uccienopanuil. [Iposenenune uccneqoBanmil

[Ip. CoBeplIeHCTBOBAHUE TOKAPHOM ONEPAaLIUH. 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. CoBeplieHCTBOBAaHUE TOKAPHOM OTIEpaIINH. 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
uccieaoBanus. JIureparypHo-naTeHTHBIC
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

Monayab Bun . HaunMenoBanue TeM 3aHATHH Oo0nemMm, KOHTpO.IH
(pasnen) yueOHOI (yaeBHoii paboTsI) CemecTtp u. banabl | UHTepakTuB, 4.| (HAaUMEHOBaHHeE
padoThI OLICHOYHOI'0
cpeacTBa)
Cp. Komrmo3ummonssli miad TpéEXHakTOPHOTO 8 7 - - Bomnpocs! k 3auety
sKcnepuMenTa bokca-YuicoHa.
[Ip. Opranu3zauus U njiaHupoBaHUE 8 6 - - OT4eT B 3JIEKTPOHHOM
3KcnepuMeHTa. @opMyIMpOBAHUE HAYUYHBIX BUJIC
nenei u 3agad. Beioop Moaenu.
Ornpenenenne u3MepsieMbIX MapaMeTpoB.
BupryanbHelil 3KCIEpUMEHT
Cp. Opranu3zanus u njiaHupoBaHUE 8 7 - - Bormpocs! k 3auery
3KcnepuMeHTa. @opMyIMpPOBAHUE HAYUYHBIX
nenei u 3agad. Beioop Moaenm.
Ornpenenenne u3MepsieMbIX MapaMeTpoB.
BupryanbHblii 5KCTIEPUMEHT
Jlex. TexHnueckoe OCHAIIEHNE SKCIIEPUMEHTOB. 8 3 - - Bomnpocs! k 3auery

N3mepenne HedNTeKTPUIECKUX U
JIeKTpUUYeCKUX BennyuH. CTaHIapTHBIE
npubopsl. OO1IME CBEIEHUS O
npeoOpaszoBarensax. [IpuHuun paboTs! 1
MPUMEHEHHE: TThE303IEKTPHIECKUE
npeoOpa3oBaren,
IMHEBMOJIICKTPOKOHTAKTHBIC JaTYUKU,
TEH30PE3UCTOPbI, UHAYKTUBHBIE TaTUUKH,
TOKOBUXPEBBIC TaTYUKN




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 1npouecce wu3ydeHMs OUCHMIUIMHBI MUCIOJB3YIOTCA TEXHOJIOTMS JHUCTAHUMOHHOIO
oOydeHHUs, TEXHOJIOTUA TPAJUIUOHHOTO OO0y4YeHHs  (JeKUUH, [paKkTUYecKue paboThl,
caMmocCTosiTeNbHas paboTa CTy/JeHTa)

Benyieit aestenbHOCTh B IIpoliecce 00yUYeHUs SBIsETCs yuyeOHas 1eTeNbHOCTh CTYJCHTOB,
XapaKTEPU3YIOLIAsCAd JCHUCTBYIOIIEM CHCTEMOM IO3HABATEIBHBIX IPOLECCOB, HA4YMHAS C
BOCHIpUATUSA HHQOpPMAIIMM W  3aKaH4YMBas  CIIOKHEUIIUMHU  TBOPYECKUMHU  MPOIIECCAMU,
CIIOCOOHOCTSIMU  OOINETO M YacCTHOTO XapakTepa, SMOIMOHATBHBIMU SIBJICHUSIMH, KOTODPHIE
MOTHUBHUPYIOT MHOTHE CUCTEMbI YUeOHBIX IEUCTBUH, a TaK e OOIIMMHU U YACTHBIMH MOTHBAIUSIMHU.

6. Meronuyeckue yKa3aHus M0 OCBOEHHUIO U CIUTIIHHbBI

K ocobenHOoCcTsSIM 00yueHusi aucuuiiniHe «OCHOBBI HAyYHBIX HCCICHOBAHUIT» MOXKHO
OTHCCTH CPCAHIOIO HAIOJHACMOCTDH yq€6HOI>'I Ipymnmnbl W, COOTBCTCTBCHHO, ITOCTOAHHOC
B3aMMOJICUCTBUE MEXKIYy CTYACHTaMH ¢ IpPEnojaBaTesM, a TaK e MaKCHMAIbHYIO
NpUOJIMKEHHOCTD S3bIKOBOTO MaTepuana K Mpo(hecCHOHAIBHON JEeSITeIbHOCTH, YTO BBIPAXKACTCS B
MO/ICIIMPOBaHHUHU MPO(PECCUOHATBHBIX CUTYAIHH.

HOHFOTOBK& K IMPAKTUYCCKHUM 3aHATHUAM 3aKIIIOYACTCA B pa60Te C KOHCIIEKTOM J'ICKIII/Iﬁ 10
JaHHOM TeMe, B M3YYCHHUH COOTBETCTBYIOIIETO pasjesia ydeOHHKA WM y4eOHO-METOJHYECKOro
1nocoOusi, B MPOCMOTPE JOIMOJHUTENbHON JuTeparyphl. IIpakTrueckue paboThl BBHINOJIHAIOTCA B
ayautopun. OTYeThl C BBINOJHEHHBIX NPAKTHYECKUX pabOT MOATOTABIMBACTCS W 3aIOIHSACTCS
CTYJCHTOM CaMOCTOSITEIIBHO.

Llenp mpakTHYeCKHX pabOT: 3aKpenuTh MPUOOPETEHHBIE HA JICKLIHUSIX TEOPETHYCCKHUEC
3HaHus. J|JI1 MpoBeeHUS IPAKTHYECKUX paOO0T UCTIOIB3YIOTCS:

- METOJJMYECKUE PEKOMEH/IAIIMH T10 BBIMTOJHEHHIO IIPAKTUYECKUX PadOT [UIsl CTYJCHTOB BCEX
dopm oOydeHus;

- JIIEKTPOHHO-BBIYUCIUTEIIHHBIC MAIIUHBI (IEPCOHATIBHBIC KOMITBIOTEPHI).

HpOMe}KYTO‘-IHIJﬁ KOHTPOJIb 3HAaHUH CTYACHTOB IIPOBOAUTCA HAa OCHOBAHUHW IPOBCIACHUSA
KOHTPOJIBHBIX OIPOCOB TIPH 3aIIUTE MPAKTHIECKUX padoT.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Kox koHTpOIMpYyeMoii KOMIIeTeHIM U HaumeHoBanmue
Cemectp
(MM ee 4aCTH) OLICHOYHOI'0 CPEeACTBA
8 I1K-4 [TpaxTrueckue padoTsr NeNe 1-2
Bomnpocsr k 3auety Ne 1-25
8 I1K-4 [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
UCCIIEOBAHUI».

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,
H.
1 24,
2 14,
3 21,
4 22,
5 23,
6 30,




3 .HpOBCZ[eHHLIe OKCIICPUMEHTAJIBHBIC ~ UCCICIOBAHUA OITMCBIBAXOTCS CHQZ[leH.lCﬁ JKCITOHCHITNATLHOU
3aBUCHUMOCTBIO:

U:C.emx

N=4

C,m-?

N U X

1 2 0,1
A1 2

2 3 0,0
,29 9

3 2 0,1
,63 7

4 2 0,0
97 6

O0paboTaTh pe3yNbTATHI 0 METOy HAMMCHBIIUX KBAJPATOB.
Bapuanm Ne2

1.0mpenenuTs HOBEPUTENBHBIH MHTEPBAN CTOHKOCTH pe3la mpu o0paboTke ctamu 45, momade S=0,2MM/00 u
riryouHe pe3anus t=1,5mm
CroiikocTs pe3mna T=60,2mun; n=13; Si=10.3mun

2.Ilpu WCHBITAaHWH THIOBOTO y37a Bal-BTYJIKA HCCIIEAYeTCs Harpyska Ha oOpasmpl. IlomydeHsl criexyrolue
3aBHUCHMOCTH:

p=f(W) — npaktudeckas

P=f(W) — teopetuueckast

i pij, H P, 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

NFRPWINEFPWNRFRPWIN[ P [—

O6paboTaTh pe3yabTaThl IKCIIEPUMEHTA COTJIACHO Kputepuio duiepa.

3.Uccrenyetcs BausHUE TTyOUHBI UTH(OBaHUS Ha cuny P,. KommaectBo 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 HAaMMEHBIINX KBaJpaToB.
Bapuanm Ne3

1.ITpu smutee crumaBa Al-Si mposemero 8 ombrToB. OmpesenuTh TOBEPHTEIBHBIN HWHTEPBAT MaKCHMAabHOM
CKJIOHHOCTH K TOPSYUM TpPEIIHHAM.

N C, N C,
% %




1 0.8 5 0.8
0 5

2 0.9 6 11
9 4

3 0.8 7 1.0
2 0

4 1.2 8 0.9
0 3

2.BBINOIHATE MCCIIENOBAHUS MIEPOXOBATOCTH MTOBEPXHOCTHOTO CIIOS JETald M3 CTanu 45 mocie mmgpoBaHus
0 KPUTEPHIO IPyOBIX OMIHO0K

Ra,MxMm

0,08

0,32

0,25

0,32

0,08

0,63

1,25

0,25

O O|N|OOA|W|IN|F(S

0,63

3.Anma3HoeBbirnaxuBanne ponukoB w3 cranmu HIX15 (HRC, 63-64). VccnenoBanue BIUSHHS CKOPOCTH H
MOA4YX Ha IIEPOXOBATOCTb.
N=22R,=f(V;S)
20Mm/muH <V < 40M/MuH
0,052MMm/06 < S < 0,08MM/00

N X1 Xa X1 Xz Y

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

Omnucatp pe3yIbTaThl SKCIIEPUMEHTOB C TOMOIIBIO TIOJIMHOMA.
Bapuanm Ne4

1.i3mMepuTh TOBEPUTENBHBII HHTEPBA HAPYNKHOTO JUAMETPA Basia C SBOJIBBEHTHBIMU IuTHIIaMu. [IpoBeeno 13
OTIBITOB, Cpe/IHEe 3HaUeHHne quameTpa coctapisieT 120,03mMM, cpenHekBagpaTndHoe oTkioHeHue 0,93.

2.ITpoBOAMIINCH HCIIBITAHUSI TOPMO30B IIPH CKOPOCTSX CKOJNBXKEHHS Veemax—=120M/C, naBienusx 2,5 Mra.
HccnenoBanu TeMmnepaTypy Ha OBEPXHOCTH TpeHHUs. [lomydeHsl crieayromue 3aBUCUMOCTH:

t=f(W) — mpaktideckast

T=f(W) — teoperuyeckas

| 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

w
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O0paboTaTh pe3ynbTaThl SKCIICPUMEHTA COTJIacHO kpuTeputo duriepa.
3.IIpom3BecTH 3KCIPECC—OUEHKY TEOPETUYECKUX W IKCIIEPHUMEHTAIBHBIX PE3yNbTaTOB (CM. YCIIOBHE 3aadi
Ne2). CnenaTh COOTBETCTBYIOIINE BHIBOJIBL.
Bapuanm Ne5

1.0npenenuTs HHTEPBAJ BapbUPOBAHUS M JOBEPUTEIbHBIA HHTEPBAN JUaMeTpa BEPLIMH 3yObeB U KOCO3yObIX
BaioB-1ecrepeH mpu P,=0,9 u n=6.

N D,
MM

1 99.03
0

2 98.97
1

3 99.20
1

4 98.89
4

5 98.99
0

6 99.00
I

2.IlpoBeny MPOYHOCTHBIE WCTBITAHHS TEXHUYECKOTO ATIOMHHUS (pacyeT BBHIMOJHHUTH MO KPUTEPUIO IPyObIX

OLIMOOK C JOBEPHUTENBHOM BeposTHOCTHIO 0,9).

N O n Os

1 112 7 131

2 98 8 145

3 125 9 129

4 106 1 93
0

5 60 1 137
1

6 119 1 113
2

3.YucroBoe TOYEHHE KECTKMX BajoB guamerpom 0=40mm u3 cramu 45 pesuamu w3 cruaBa T15K6.

I/ICCHC,I[OBaHI/Ie BIIMAHUA FJ'Iy6I/IHBI 1 CKOPOCTH pE3aHMs Ha CTOMKOCTD HHCTPYMCHTA.

N=22

T=f(t;V)
60m/MuH <V < 80M/MHuH

0,IMmm <t<1mm

N X1 Xo X1 X2 Y

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

Omnmcats pe3yabTaThl SKCIEPUMEHTOB ¢ IOMOIIBIO TIOTHHOMA.

1.

IIOBCpHTeHBHLIﬁ HWHTEpBaJI TBEPAOCTH,

W3mepsnu TBepAOCTh MOBEPXHOCTHOTO CJIOS TpHU azoTupoBaHnu Ha rTayoune 0,1-0,4mMm. Omnpenenuth
BEPOSITHOCTh

€ClIn

CpeHEeKBaIpaTUUHOE OTKJIOHEHHUE paBHO 7,24.

Bapuanm Ne6

MonagaHus

paBHa 0,9;

HB.p




2.Ilpu rubke mpoBOJNIOKH auaMeTpoM O6MM u3 cramn X20H80 momydeHbl mpakTHdeckas W TeopeTHIecKas
3aBucuMoct paaumyca rubar=f(W) u R=f(W) coorBercrBeHno. OGpaboTaTh pe3yibTaThl 3KCIEPHUMEHTA COTIIACHO
kpureputo Ouiepa.

| 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

BN WOINRP(RWIN| P«

3.TopuoBoe ¢pe3epoBaHre MIOCKUX MOBepXHOCTEH. VccneoBaHre BIUSHUS CKOPOCTU U TIIyOUHBI pe3aHus Ha
[IEPOXOBATOCTb.
N=22R,=f(V;t)
20Mm/muH <V < 40Mm/Mu"
0,5Mm <t<15mMm

N X1 X2 X1 Xo Y

1 + + + 0,25
2 - + - 0,4
3 + - - 0,5
4 - - + 0,32

Onucats pe3yabTaThl SKCIEPUMEHTOB ¢ IOMOIIBIO TIOTHHOMA.
Bapuanm Ne7

1. OHpeI[CJ'II/ITL I[OBepI/ITCJ'ILHHﬁ HWHTEPpBAJI FJ'Iy6I/IHLI HEMCHTHPOBAHHOI'O CJIOA:

H, Mmm

0,315

0,364

0,272

0,436

0,532

0,301

0,245

0,570

OO |NO|U|BA(W|IN|F[D

0,497

2. BHIMOJHUTE HWCCIIEIOBAHWE TBEPAOCTH OPOH3BI MO KPHUTEPHUIO TPYOBIX OIMIMOOK C JIOBEPUTENHHOM
BepositHOCTHIO 0,95.

I H n H
B B

1 8 1
51 48

y 1 9 1
79 67

1 1 1
69 0 04

‘ 2 1 1
00 1 56

! 1 1 1
41 2 73




{ 1 1 1
62 3 53

1 1 1
57 4 74

3.IIpoBeeHHBIE 3KCHEPUMEHTANbHBIE HCCIENOBAaHUS  ONMCHIBAIOTCA  CIEAYIOLIEH  SKCIOHEHLIMAIBLHOU
3aBHCHMOCTBIO:

U:C.emx

N=6

C,m-?

N U X

1 2 0,1
41 2

2 3 0,0
,29 9

3 2 0,1
,63 7

4 2 0,0
,97 6

5 2 0,1
,85 0

6 3 0,1
12 4

O06paboTaTh pe3yNbTATHI 10 METOAY HAMMEHBIINX KBAAPATOB.
Bapuanm Ne8

1.IIpu mmmdoBannu cramu 20X, NpPoBOAMIM HM3MEPCHHS KavyeCTBa IMOBEPXHOCTHOrO cjos. Haiitu
CpeHEKBaIPAaTHYHOE OTKJIOHEHHUE U TOBEPUTEIbHBIN HHTEPBAI, €CIIH:

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. TIpoBecTH HCCIEOBAHUS MaKCHMAIBHOM MOPHUCTOCTH BTOPOTO KOMIOHeHTa B cruiase Mg-Al mo kpurepuro
rpyObIX OIIMOOK.

n C,
%

6,0

8,0

7,8

AWIN|F-

10,
1

8,3

91

7,5

(N[O |1

8,7

3.IlomyyrcToBOE M YHUCTOBOE TOYCHHE HAPYXKHON IMIMHIPUYIECCKON MOBepXHOCTU. VcciemoBaHue BIUSHUS
CKOpPOCTH pe3aHUs U IIOAa4YH Ha IIEPOXOBATOCTb.
N=22R,=f(V;S)
80m/mMuH <V < 200M/MuH
0,05MM/00 < S <0,4MM

N X1 X2 Xl'Xz Y
1 + + + 0,5




2 - + 0,25
3 + - 0,45
4 - - 0,32

Onucatp pe3ysIbTaThl IKCIIEPUMEHTOB C TOMOIIBIO TIOJIMHOMA.
Bapuanm Ne9

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

2.Ilpn nummdoBaHUM INNUHAETS HCCIEAYETCSl TeMIeparypa B 30HE KOHTaKTa 3aroTOBKM M HUIM(OBAILHOTO
kpyra. [loayuens! npaktudeckas u Teopetudeckas 3apucumoctu t=Ff(W) u T=f(W) cooTBeTcTBEeHHO.

tij, H

Ty H

1

1254

124,7

125,2

125,1
125,9

124,8
1244 125,3
125,7
126,0

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

w|N| k| Dlw|N| R D w| N -

O0paboTaTh pe3ynbTaThl IKCIIEPUMEHTA COTTIacHO KpuTepuio duiepa.

3. Uccnenyercst 3aBUCUMOCTD CHITBI pe3aHusi OT IiyOuHbl pedanusi. KonudectBo ypoBHeit N=4

P,=Ct"

N P t
1 10,24 0.8
2 12,01 1,2
3 9,97 0,5
4 11,39 1,1

O06paboTaTh pe3ynbTaThl 10 METOAY HAaMMEHBIINX KBaJpaToB.
Bapuanm Nel(
1.ITo TeopeTryecknM AaHHBIM KOHTAKTHBIE Ae(OPMAIMK B CYNIIOPTAaX TOKapHBIX CTaHKOB cocTaBisioT 80-90%

o0mmx nepemerieHuil. BeaeacTBue nmpoBeneHUs KCHEPUMEHTA MOIYYeHBl cliel.3HadeHus (cM. Tadn.). Onpenenuts
JIOBEpUTENbHBINA nHTEpBai npu P,=0,9

F,%

90

83

95

86

89

DU WIN|FPD

75

2.IlpoBesu MCCIIEAOBaHUSI M3HOCA OTBEPCTHII B KOPITyCE AJICKTPOJBHUIATENs PeJHA3HAUYCHHBIC MO/ HAPYKHbIE
KOJIbIIa TMTOAIMUITHIKOB KaueHuss. O0paboTaTh pe3yabTaThl IKCIIEPUMEHTA COTTIacHO Kputepuio durepa.
[ony4ens! mpakTU4eckas u Teoperndeckas 3apucumoct U=F(W) u U=f(W) cooTBeTcTBEHHO.

i j Uij, MM Uij,MM
1 1 0,13
2 0,20 0,16
3 0,17
2 1 0,10




0,19

0,15

0,15

0,21

0,23

0,16

0,19

041

0,22

WIN[(FPIWIN[(FRPIWIN

0,10

0,24

3.Ilpon3BecTr 3KCHPECC—OICHKY TEOPETHYECKUX M 3KCIEPHUMEHTAIbHBIX PE3yIbTAaTOB (CM. YCIOBHE 3aIadd

Ne2). CnenaTh COOTBETCTBYIOIINE BHIBOJIBL.

1.ITpu sutee crumaBa Al-Si mposemero 8 ombrToB. OmpeneNuTh TOBEPHTEIBHBIN HHTEPBAI MaKCHMAaJIbHOM

CKJIOHHOCTHU K IrOpA4YUM TPCUIUHAM.

N C, N C,
% %

1 0.8 5 0.8
0 5

2 0.9 6 11
9 4

3 0.8 7 1.0
2 0

4 1.2 8 0.9
0 3

Z.HpOBCHI/I MNPOYHOCTHBIC HMCHbITAHUSA TCXHUYCCKOI'O0 AJTFOMUHUA (pacqu BBITIOJIHUTH IO KPUTCPHUIO pr6LIX

OLIMOOK C JOBEPUTENBHOM BeposiTHOCTHIO 0,9).

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

3.TopuoBoe (pezepoBaHne TIIOCKUX MOBEpXHOCTEH. MccnenoBanue BIUSHUS CKOPOCTH U TIyOWHBI pe3aHus Ha

mepoOXoBaTOCTh.
N=22R,=f(V1)

20m/muH < V < 40M/MuH
0,5Mm <t<15Mmm

Bapuanm Nel 1

N X1 Xa X1 Xz Y

1 + + + 0,25
2 - + - 0,4
3 + - - 0,5
2 - § " 0,32

Onwcath pe3yabTaThl SKCIICPUMEHTOB ¢ TOMOIIBIO TIOJIMHOMA.
Bapuanm Nel2

1.0npenenuTs HHTEPBAT BapbUPOBAHMS U JOBEPUTEIBHBIN HHTEPBAI AUAMETPa BEPIIHH 3yObeB IS KOCO3yOBIX
BauioB-1ecrepeH npu Po=0,9 u n=6.

N D,
MM




1 99.03
0

2 98.97
1

3 99.20
1

4 98.89
4

5 98.99
0

6 99.00
I

2. BLIMONHUTH HCCICAOBaHHE TBEPOOCTH OPOH3BI MO KPHUTEPHIO TIPYOBIX OMIMOOK C JAOBEPUTEIBHOM
BepostHOcThIO 0,95.

I H n H
B B
1 8 1
51 48
: 1 9 1
79 67
1 1 1
69 0 04
4 2 1 1
00 1 56
! 1 1 1
41 2 73
{ 1 1 1
62 3 53
1 1 1
57 4 74
3.Uccaenyercs BnusiHUE TiyOuHbI HuMdoBanus Ha cuity Pz. KonudectBo ypoBaeit 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

O6paboTaTh pe3yabTaThl IO METOIY HAUMEHBIITNX KBaAPaTOB.

Bapuanm Nel3
1. OnpenesnnTh JOBEPUTEIBHBIA HHTEPBAI MTyOUHBI IEMEHTHPOBAHHOTO CJIOSL:

H, Mmm

0,315

0,364

0,272

0,436

0,532

0,301

0,245

VNP |IWIN|F D

0,570

9 0,497

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

' | J | tij, °C | Ti;, °C |




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

WINFPWINFPWINIFPIWIN(FPIWIN| -

O0paboTaTh pe3ynbTaThl IKCIIEPUMEHTA COTIacHO Kputeputo duepa.
3.IIoay4ucTOBOE M YUCTOBOE TOUEHHE HAPYKHOM LMJIMHAPUYECKOW MOBEpPXHOCTU. MccnenoBaHUe BIHSHUA
CKOPOCTH PE3aHus U I10/1a91 Ha MEPOXOBATOCTb.
N=22R.=f(V;S)
80m/muH <V < 200M/MUH

0,05MM/00 < S < 0,4mMm
N X1 Xz Xl'Xz Y
1 + + + 0,5
2 - + - 0,25
3 + - - 0,45
4 _ - + 0,32
Omnwcats pe3yabTaThl SKCIICPUMEHTOB ¢ TOMOIIBIO TIOTHHOMA.

Bapuanm Nel4

1.0mpenenuTh 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.IlpoBesy MCCIIENOBAHMS M3HOCA OTBEPCTHII B KOPITyCE DJICKTPOJBHUIATENS TPEIHA3HAUYCHHBIC MO/ HAPYKHbIC
KOJITbIIa TIOAIMITHUKOB KaueHust. O6paboTaTh pe3ylbTaThl IKCIIEPUMEHTA COTIIACHO KpuTepuio Duriepa.
[Mony4ens! npaktuueckas u Teoperndeckas 3apucumoctu U=Ff(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(WINFRP(WIN| P [—

3 .HpOBeHCHHLIC SKCIICPUMCHTAJIbHBIC HUCCICA0BAHUA OIIMCBIBAKOTCA cne}ly}omeﬁ SKCHOHCHHI/IaHbHOﬁ
3aBUCHUMOCTBIO:

U=C-e™

N=4

C.m-?

N U X

1 2 0,1
A1 2

2 3 0,0




,29 9

3 2 0,1
,63 7

4 2 0,0
97 6

O06paboTtaTh pe3yIbTaTH IO METOAY HAUMEHBIINX KBAAPATOB.

Bapuanm Nel5

1.0mpenenuTs NOBEPHUTENBHBIM WHTEPBAI BPEMEHH, KOTOpPOE MOTpeOyeTcss Ha TOKapHYI OO0paOOTKy BTYIIKH.

Tep=14,31Mmun; N=15; §;=5.142mun

2.Bcrencraue sKcnepuMeHTa M3MEPUIIM MOMEHT critbl TpeHusl. O0paboTaTh pe3yabTaThl [0 KPUTEPUIO TPyOBIX

OIIIHOOK.
n W,
H.
M
1 24,
2
2 14,
5
3 21,
6
4 22,
9
5 23,
1
6 30,
2
3.IlpoBe/ieHHBIE  DKCIIEPUMEHTAIBHbIE
3aBUCUMOCTBIO:
U:C.emX
N=6
C,m-?
N U X
1 2 0,1
41 2
2 3 0,0
,29 9
3 2 0,1
,63 7
4 2 0,0
,97 6
5 2 0,1
,85 0
6 3 0,1
12 4

HUCCIICA0BaHUA

OIIMCBIBAKOTCA

O6paboTath pe3yabTaThl IO METOTy HANMEHBIITNX KBaJIPaTOB.

Bapuanm Nel6

crenyroniei

9KCIIOHESHIIMAJIbHOMN

1.M3meputh 1OBEpUTENbHBINA HHTEPBAJ HAPYKHOT'O JUAMETpa Bajia C 3BOJbBEHTHhIMU LutHLaMu. [IpoBeneno 13
OTIBITOB, Cpe/iHEe 3HaUeHue quameTpa cocrapisieT 120,03MM, cpenHekBagpaTudHoe oTkioHeHue 0,93.

2.Ilpn mm¢poBaHNM MINMHAENS HCCIENyeTcs TEeMIIepaTypa B 30HE KOHTAaKTa 3aroTOBKM M HITH(OBaIbHOTO
kpyra. [loaydensl npaktudeckas u Teoperudeckas 3apucumoctu t=f(W) u T=f(W) cooTBeTcTBEeHHO.

i

tij, H

Ty, H

1

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
125,1

WINFPIBRWINFP|IAWIN
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OO0paboTaTh pe3ysbTaThl IKCIIEPUMEHTa COTIacHO Kputepuio dumepa.

3.ITpou3BecTr SKCHPECC—OICHKY TEOPETHYECKUX M IKCICPUMEHTAJbHBIX PE3yJbTAaTOB (CM. YCIIOBHE 3aadu
Ne2). CnienaTh COOTBETCTBYIOIINE BHIBOJIBL.

Bapuanm Nel7

1.Ipu mmdoBanmu cramu 20X, NpPoBOAMIM HM3MEPCHHS KavyeCTBa IMOBEPXHOCTHOrO cjos. Haiitu
CpelHEeKBaIpaTHUYHOE OTKJIOHEHHUE U IOBEPUTEIbHBIN HHTEPBAJ, €CIIH:

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 MCIBITAHMK THIIOBOTO Y3JIa Bal-BTYJIKA HCCIIEMYETCs Harpyska Ha o0pasmsl. [loiydueHsl Ciiemyromiie
3aBUCHMOCTH:

p=f(W) — npaktuueckas

P=f(W) — teopetrnueckast

i pij, H Py, 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

NP WINFPWINPFPIWIN[FP[—

O6paboTaTh pe3yabTaThl IKCIIEPUMEHTA COTJIACHO KpuTepuio duiepa.

3.IIpou3BeCTH IKCIPECC—OIEHKY TEOPETUYECKUX W IKCICPUMEHTAIBHBIX DPE3YJIbTaTOB (CM. YCIIOBHE 3a1adud
No2). CnenaTh COOTBETCTBYIOIINE BBIBOIBI.

Bapuanm Nel8

1.HaiiTi nOBepUTENbHBIA MHTEPBAI MOAAYHM NPU HPOJOJIBHOM TOYEHHM Bajia AMAMETpoM 36MM (mpoBenH 6
OIIBITOB).

N S,
MM/0




0,8

1,2

1,0

0,4

14

COOBAIWIN(F

0,6

2.Ilpu rubke mpoBosokH amameTpoM 6MM u3 cramm X20H80 momydeHBI MpakTHYecKas W TeOopeTHUICeCKas
3aucumoctu pammyca rudar=f(W) u R=f(W) cootBercTtBenHO. O6paboTaTh pe3yibTaThl SKCIICPHMEHTA COTJIACHO
Kputeputo Puiepa.

| 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

BIWOIN R WOINRFRP(RWIN| P«

3. Uccnemyercst 3aBUCHMOCTD CHIIBI pe3aHUs OT ITyOuHBI pe3anns. KonmdectBo ypoHeit N=4
PZ:C'tm

P, T

10,24 0,8

12,01 12

9,97 0,5

Alw(Nk|z

11,39 11

O6paboTaTh pe3yabTaThl IO METOIY HAUMEHBIITNX KBaIPaTOB.
Bapuanm Nel9
1.ITo TeopeTHyeckuM AaHHBIM KOHTAKTHBIE AeOpMaIK B CYIIIOPTaX TOKApHBIX CTaHKOB cocTasisior 80-90%

o0ImMX TepemelleHuil. BeieacTBrue npoBeneHUs] IKCIIEPUMEHTa TOJyYeHBI clie.3HadeHus (cM. Tadi.). OnpenenuTsb
JIOBEpHUTENBHEIN nHTEpBa npu P,=0,9

F,%

90

83

95

86

89

OO WIN|FD

75

2. TlpoBecTH HCCIEIOBaHUS MaKCUMAIbHOH MOPUCTOCTH BTOPOTO KOMIOHEHTa B ciuiaBe MQ-Al mo kpurepuro
rpyOBIX ONIMOOK.

n C,
%

1 6,0

2 8,0

3 7,8

4 10,
1

5 8,3




6 91

7 7,5

8 8,7

3.AnMasHoeBbITHakuBaHne ponukoB w3 cranmu 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

Omnucatb PE3YIbTAThI SKCIEPUMEHTOB C IIOMOIIBIO ITOJIMHOMA.

Bapuanm Ne20

1. V3Mmepsnum TBEpOOCTh IMOBEPXHOCTHOTO CJOs NpH a3oTupoBanmd Ha riybmHe 0,1-0,4mm. Omnpenenutsb
JIOBEPHUTENBHBIM HHTEpBaN TBEPAOCTH, €CIM BEpOATHOCTh, mnomaganus pasHa 0,9; n=17; HB, 730, a
CpEIHEKBAIPaTUYHOE OTKJIOHEHUE paBHO 7,24.

2.BBITIOTHATD UCCIIEOBAHMS IEPOXOBATOCTH IOBEPXHOCTHOTO CIIOS JETANM W3 CTAM 45 mocie mumdoBaHus
M0 KPUTEPHIO TPYOBIX OIIHOOK

Ra,Mxm

0,08

0,32

0,25

0,32

0,08

0,63

1,25

0,25

O O|N|OGA~W|IN|F(S

0,63

3.UucToBOC TOUYCHHE >KECTKHUX BaioB auamerpoM 0=40mMm wu3 cramm 45 pesuamu u3 cmuaBa T15K6.
HccnenoBanue BIUSHUS TIIyOMHBI M CKOPOCTH PE3aHUS HA CTOWKOCTh HHCTPYMEHTA.
N=22 T=f(t;V)
60m/MuH < V < 80M/MuH
0,IMmm <t<1mm

N X1 Xa X1 Xz Y

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

Onwcath pe3yabTaThl SKCIICPUMEHTOB ¢ TOMOIIBIO TIOJIMHOMA.
Bapuanm Ne2]

1.V3MepuTh HOBEpUTENBHBIN HHTEPBAT HAPYKHOTO JHaMeTpa Bajia ¢ ABOJIBBEHTHBIMU IITHIamu. [Iposeneno 13
OTIBITOB, Cpe/IHEe 3HaUeHne quameTpa coctasiseT 120,03MM, cpeaHekBaapaTuaHOe oTKIoHeHHEe 0,93,

2.BcnencTBre 3KCIEPUMEHTa W3MEPHIM MOMEHT CHuIbl TpeHus. OOpaboTaTh pe3ynbTaThl IO KPUTEPHIO TPYOBIX
OmuOOK.

n | W, |




H.
M

1 24,
2

2 14,
5

3 21,
6

4 22,
9

5 23,
1

6 30,
2

3.Anma3HoeBbirnaxuBanne  ponukoB u3 cranu 1IX15 (HRC, 63-64). VccnenoBanue BIUSHHS CKOPOCTH H

MOJIaYU Ha MIEPOXOBATOCTb.
N=22R,=f(V;S)
20Mm/muH <V < 40M/MuH

0,052MmMm/06 < S < 0,08MM/00
N X1 Xz Xl'Xz Y
1 + + + 0,5
2 - + - 0,63
3 T - - 0,55
4 _ - + 0,60

Omnucath pe3yIbTaThl SKCIIEPUMEHTOB C TOMOIIBIO TIOIMHOMA.
Bapuanm Ne22

1. V3Mmepsnu TBEpOOCTh IMOBEPXHOCTHOTO CJOS NPH a30TUPOBAHHW Ha TIIyOmHE
JIOBEPHUTEIBHBI WHTEpBANI TBEPAOCTH, €CIM BEpPOSTHOCTH Tmomamanus pasHa 0,9;
CpelHEeKBaApaTUUHOE OTKJIOHEHUE paBHO 7,24.

0,1-0,4mMM. Omnpenenutsb
n=17; HB, 730, a

2.Ilpu WCHBITAaHUM THIIOBOTO Yy371a BaJ-BTYJIKa HCCIEIyeTcs Harpy3ka Ha oOpasubl. [lomydeHsl ciemyromiue

3aBHCHMOCTH:
p=f(W) — mpaktuueckas
P=f(W) — teopetuueckast

i pij, H

Py, H

1 512,98
513,21

512,82

512,99

511,83
511,75
511,96

511,80

512,52
512,75
512,50

512,61

512,87
513,19
3 513,04

NFRPIWINFRPIWINFPIWIN| P [—

513,00

O06paboTath pe3ynbTaThl 3KCIIEPUMEHTA COTIacHO Kputeputo durepa.

3.HpOI/I3B€CTI/I OKCIIPECC—OLCHKY TCOPCTUYCCKUX U IKCIICPUMCEHTAJIBHBIX PE3YJIbTATOB (CM. yCJI0BUE 3aaadu

Ne2). CnenaTh COOTBETCTBYIOIINE BHIBOJIBL.

Bapuanm Ne23

1.0npenenurs AOBEPUTEILHBIA MHTEPBA CTOMKOCTH pe3la mpu o0paboTke cramu 45, momade S=0,2MM/00 u

rryouHe pe3anus t=1,5mm
Croiikocts pesia T=60,2mun; N=13; Si=10.3mun



2.BBIMOMHUTH MCCIEIOBAHMS LIEPOXOBATOCTH MOBEPXHOCTHOTO CIIOS AeTanu U3 cranu 45 nocne uumdpoBaHus
0 KPUTEPHIO TPYOBIX OTHOOK

Ra,MxMm

0,08

0,32

0,25

0,32

0,08

0,63

1,25

0,25

O O|N|O|OA~WIN|F|S

0,63

3.TopmoBoe (pe3epoBaHUE IUIOCKHX IMOBEpXHOCTEH. VccienoBanme BIUSHUSA CKOPOCTH U TIyOMHBI pe3aHus Ha
IIEPOXOBATOCTb.
N=22R,=f(V;t)
20Mm/muH <V < 40M/MuH
0,5Mm <t<15mMm

N X1 X2 X1 Xo Y

1 + + + 0,25
2 - + - 0,4
3 + - - 0,5
4 - - + 0,32

Onucath pe3ysIbTaThl IKCIEPUMEHTOB C TOMOIIBIO TIOJIMHOMA.
Bapuanm Ne24

1.0npenenuts JAOBEPUTEIbHBIA WHTEPBAT BPEMEHH, KOTOPOE MOTpeOyeTcs Ha TOKApHYI0 00pabOTKY BTYJIKH.
Tep=14,31Mmun; N=15; $;i=5.142mun

2.IIpoBOIMINCH WCHBITAHUS TOPMO30B IIPH CKOPOCTSAX CKOMBKEHUS Veemax=120M/C, maBmenumsx 2,5 Mra.
HccnenoBanu TemrepaTypy Ha MOBEPXHOCTH TpeHHs. [1oirydeHsl cretyonme 3aBUCHMOCTH:

t=f(W) — mpaktideckast

T=f(W) — teoperuueckast

I tjj, °C T, °C

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

WINIFRPWINFRPWINRFPWINFP WIN(FP|—

O6paboTaTh pe3yabTaThl IKCIIEPUMEHTA COTJIACHO KpuTepHio duiepa.

3 .HpOBC}IeHHHe 3KC]’I€pI/IMeHTaHBHBIe HUCCIICAOBAHUS OIIUCBIBAOTCSA CJ'[CIIyIOHleI BKCHOHGHHHaHBHOﬁ
3aBUCUMOCTBIO:

U=C:e™

N=4

Cm-?



N U X

1 0,1
41 2

2 0,0
,29 9

3 0,1
,63 7

4 0,0
,97 6

O06paboTaTh pe3yNbTaTHl 10 METOy HAUMEHBIITNX KBaJPATOB.

1.HaliTu noBepuUTENbHBIM MHTEpBal MOAAYM NPHU IPOJOJHLHOM TOUCHHMH Bala JuaMeTrpoM 36MM (mposenu 6

OTIBITOB).

N

S,
MM/0
S

0,8

1,2

1,0

0,4

14

OO (WIN|F-

0,6

Z.HpOBCHI/I MNPOYHOCTHBIC HMCHbITAHUSA TCXHUYCCKOI'O0 AJTFOMUHUA (pacqu BBITIOJIHUTH IO KPUTCPHUIO pr6LIX

OLIMOOK C JOBEPUTENLHOM BeposiTHOCTHIO 0,9).

3.Uccaenyercs BnusiHUE TiyOuHbI nutMdoBanus Ha cuity Pz. KonudyectBo ypoBaeit N=6

Bapuanm Ne25

N Os n (o

1 112 7 131

2 98 8 145

3 125 9 129

4 106 1 93
0

5 60 1 137
1

6 119 1 113
2

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

O6paboTaTh pe3yabTaThl IO METOTY HAUMEHBIITNX KBaIPaTOB.

1. Ol'[pC,HCJ'H/ITL ,HOBCpI/ITeJ'IBHHﬁ HWHTEPpBAJI I‘J'Iy6I/IHI>I LHEMCHTHPOBAHHOI'O CJIOA:

H, mm

0,315

0,364

WIN |~ |S

0,272

Bapuanm Ne26



0,436

0,532

0,301

0,245

0,570

OO N|O|O1|~

0,497

2.Ilpu rubke mpoBosoku amameTpom 6MM u3 cramm X20H80 momydeHBl mpakTHdecKas W TEOpeTHUYECKas
3aucumoctu pammyca rudar=f(W) u R=f(W) cootBercTBeHHO. O6paboTaTh pE3yNbTATHl SKCIICPHMEHTA COTJIACHO
Kputeputo Puiepa.

| 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

BIWOINRFRP(RWOIN P[RR WIN| P«

3.IIpou3BeCTH AKCIPECC—OLEHKY TEOPETHYECKHX M OIKCIHEPHMEHTAIBHBIX PE3yJbTaTOB (CM. YCIOBHE 3aladyH
Ne2). CnenaTh COOTBETCTBYIOIINE BBIBOJIBI.

Bapuanm Ne27
1.ITo TeopeTHyeckuM AaHHBIM KOHTAKTHBIE Ae(OpPMaIMK B CYNIIOPTaX TOKApHBIX CTaHKOB cocTaBistioT 80-90%

o0mumx nepemerieHuil. BexeacTBue nmpoBeneHUs dKCIEpUMEHTa MOIYyYeHBl clel.3HadeHus (cM. Tabdn.). Onpenenuts
JIOBEPHUTENBHBIN nHTEpBa npu P,=0,9

F,%

90

83

95

86

89

OO WIN|FD

75

2. BBINOJHUTH KCCIEAOBAHNUE TBEPAOCTH OpPOH3bI MO KPUTEPHIO TPYObIX OMIMOOK C JIOBEPUTEIHHOM
BeposiTHOCTEIO 0,95.

I H n H
B B

1 8 1
51 48

y 1 9 1
79 67

1 1 1
69 0 04

‘ 2 1 1
00 1 56

! 1 1 1
41 2 73

{ 1 1 1
62 3 53

1 1 1
57 4 74




3.YucTroBoe TOYEHHE KECTKMX BajoB auameTpoM 0=40mMM u3 cramd 45 pesuamud w3 cruaBa T15K6.
HWccnenoBanme BIMSTHAS TIYOHHBI 1 CKOPOCTH PE3aHMS HA CTOMKOCTh HHCTPYMEHTA.
N=22 T=f(t;V)
60M/MuH <V < 80M/MuH
0,IMm <t<1mm

N X1 Xz X1 Xz Y

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

Onucath pe3yabTaThl SKCIEPUMEHTOB ¢ IOMOIIBIO TTOTMHOMA.
Bapuanm Ne28

1.Ilpu nutee crmaBa Al-Si mposemeno 8 ombiToB. OmpenenuTh TOBEPHTEIbHBIA HHTEPBAl MaKCHUMAbHOI

CKJIOHHOCTHU K IrOpsA4YUM TPCUINHAM.

N C, N C,
% %

1 0.8 5 0.8
0 5

2 0.9 6 11
9 4

3 0.8 7 1.0
2 0

4 1.2 8 0.9
0 3

2. TIpoBecTH HCCICOBAHUS MaKCHMAIBHOM MOPHUCTOCTH BTOPOTO KOMIOHEHTa B cruiaBe Mg-Al mo kpurepuro

rpyObIX OLIMOOK.

n
%

Cy

6,0

8,0

7,8

AlWIN|F

1

10,

8,3

91

7,5

o (N|o|On

8,7

3.Hccaenyercst 3aBUCUMOCTb CHITBI Pe3aHus OT ITyOuHbI pe3anusa. KonnuectBo yposreit N=4

PZ:C'tm

P

t

10,24

0,8

12,01

1,2

9,97

0,5

Alw(N|k|z

11,39

11

O6pa6OTaTb PE3yabTaThl 10O METOAY HAMMCHBIIINX KBAaJpaTOB.

Bapuanm Ne29

1.Ilpn mudoannu ctanmn 20X, TPOBOAMIM H3MEPEHHUS KadecTBa IMOBEPXHOCTHOTO cjos. Haiitu
CpeHEKBAIPATHYHOE OTKJIOHEHUE M IOBEPUTEIbHBIN HHTEPBAI, €CIIH:

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 mm¢poBaHMM LINUHACTA HCCIEAYeTCcs TeMIepaTypa B 30HE KOHTAKTa 3arOTOBKM M HUIM(OBaIbHOTO
kpyra. [lomydens! mpaktudeckas u Teoperudeckas 3apucumoctn t=Ff(W) u T=f(W) cooTBeTcTBEHHO.

| ] tij, H Tij, H
1 1 1254
2 1247 125,2
3 125,1
4 125,9
2 1 1248
2 1244 125,3
3 125,7
4 126,0
3 1 1241
2 125,0 1249
3 1247
4 125,1
O6paboTaTh pe3yiIbTaThl SKCIIEPUMEHTA COTIIACHO KpuTepuio duiepa.
3 .HpOBeZ[eHHLIe SKCIICPUMCHTAJIbHBIC HCCIICJOBAHUA OINUCBIBAKOTCA CJ‘IeILy}OH.[eﬁ 3KCHOHeHHHaHBHOﬁ
3aBUCUMOCTBIO:
U=C-em™
N=6
C,m-?
N X
1 0,1
41 2
2 0,0
,29 9
3 0,1
,63 7
4 0,0
97 6
5 0,1
,85 0
6 0,1
12 4

O06paboTaTh pe3ysIbTATHI 10 METOAY HAMMEHBIINX KBAAPAaTOB.

1.0mpenenuTs MHTEPBAI BapbUPOBAaHUS U JOBEPUTEIBHBIN HHTEPBAJI AUAMETpa BEPIIHH 3yObeB IS KOCO3yOBIX
BaioB-1ecrepeH npu P,=0,9 u n=6.

N D,
MM

1 99.03
0

2 98.97
1

3 99.20
1

4 98.89
4

5 98.99
0

6 99.00
7

Bapuanm Ne30




2.IIpoBenn uccnenoBaHMS W3HOCA OTBEPCTHI B KOPITyCe 3JICKTPOJABUraTENs IMpeAHA3HAYCHHBIE MO HapY)KHEIC
KOJTbIIa TIOAIIUITHUKOB KaueHust. OOpadoTaTh pe3yabTaThl SKCIIEPUMEHTA COTIacHO KpuTepuio dumepa.

[ony4ens! mpakTHueckas u reoperndeckas 3apucumocti U=F(W) u U=f(W) cooTBeTcTBEHHO.
i 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

WINFRPWINIFRPWINRFRP(WIN|FP—

3.IToxydyucTOBOE M YKCTOBOE TOYEHHE HAPYKHOW MMIMHIPUYECKON MOBEpXHOCTU. McciemoBaHWe BIHMSHUS
CKOPOCTH PE3aHusl U T0JIa4U Ha IIEPOXOBATOCTb.
N=22R,=f(V;S)
80m/MuH <V < 200M/Mu"

0,05MM/00 < S < 0,4MMm
N X1 X2 X1 Xo Y
1 + + + 0,5
2 - + - 0,25
3 T - - 0,45
4 - - + 0,32

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

- «3aUTEHO»: paboTa BBINOJIHEHA B COOTBETCTBUHU C METOAMYECKUMH YKa3aHUSAMH, opopmieHa
IPaMOTHO, CTYAEHT TEXHUUYECKU MPABHIIBHO (OPMYIUPYET OTBETHI HA pacCMaTpUBAEMbI€ BOIIPOCHI.

- «HE 3a4TE€HO» paboTa BBHINOJIHEHA C OIIMOKaMHU, CTYAACHT HE UMEET IIPECTAaBICHUS O
paccMaTpUBaeMbIX BOIpoOcax, 1100 paboTa He BHIMOIHEHA

7.3. OneHo4Hbie cpeacTBa JAJs NMPOMEKYTOYHOM ATTECTAMH IO HUTOraM OCBOCHHS
AUCHHUILINHBI

7.3.1. Bonnpochbl K IPOMeKYTOYHOI aTTeCTAlNH

Cemectp8

Bomnpocsl Kk 3auer
n/n p y

3aKOoH pa3BUTHUS HAYKH.

OnpeneneHre HayYHbIX HCCIIEI0BaHUN.

Knaccmbmcaunﬁ HaYYHBbIX HCCIeI0BaHUM 110 CHOCO6y HUX IIPOBCACHUS.

Knaccmbmcaunﬂ HAaYYHBIX I/ICCJ'Ie,ZIOBaHI/Iﬁ UCXoasa U3 X HEJICBOI0O HAa3HAYCHU .

KHaCCI/I(I)I/IKaI_II/ISI HayYYHBbIX HCCIeIOBaHUM 110 CTEIIEHU OXBaTa 3ajady.

Bupl sxcriepuMeHTaIbHbIX UCCIIETOBAHUM.

JloCTOMHCTBA M HEJOCTATKH JIA00PATOPHOTO IKCIIEPHMEHTA.

ONO|OIPDWIN|F

I[OCTOI/IHCTBa 1 HCJAOCTATKU MPONU3BOJACTBCHHOI'O SKCIICPUMCHTA.




Bonpocsl k 3auery

n/n

9 Otkiuk. OyHKIMS OTKIIMKA.

10 | OgHO(DaKTOPHBIN YKCTIEPHUMEHT.

11 | /Imama3oH BapbHUPOBAHMUSI.

12 | lnTepBan BappbHpOBaHUSI.

13 | JlerepMuHUPOBAHHBIN SKCIIEPHUMEHT.

14 | JloBepuTeNbHBIN UHTEPBAI.

15 | BeibopouHblii cTaHIapT.

16 | Kpurepuii CThro/ieHTA.

17 | CpenHee 3HaUEHHE OTKIIMKA.

18 | MHorogakTopHbIi SKCIICPUMEHT.

19 | IlosnHelid MHOTO()AKTOPHBIN SKCIIEPHUMEHT.

20 | Okcnepument «Kpectomy.

21 | YacTuuHbIi MHOTO(GAKTOPHBIA SKCIICPUMEHT.

22 | Inan sxcnepumentoB N=22,

23 | Ilnan skcnepumento N=2°,

24 | Tnan sxcnepumentoB N=32,

25 | Jluciepcus.

26 | PaccesiHue.

27 | JlutepaTypHbIe HAyYHBIE HCCIIEIOBAHUS

28 | TeopeTnuecKue HayYHbIC UCCIICIOBAHUS

29 | DKcniepuMEHTaIbHBIE UCCIICIOBAHUS

30 | O600IIEHHBIN aNTOPUTM MPOBEJICHUS] HAYYHBIX HCCIIET0BAaHUN

31 | Hayunoe HampaBieHue

32 | Hayunas Tema

33 | Hayunas npobGiema

34 | IlogroroBka vicciaeI0BaHUN

35 | AHanu3 pe3yabTaToB 3KCIEPUMEHTAIBHBIX HCCIIEJOBAHUIN

36 | BHenpeHnne pe3yabTaTOB HAyYHBIX UCCIICOBAHHIMA

37 | Meroauka npoBeJIeHHs SKCIEPUMEHTa

38 | DKCnepuMeHT KpecToM

39 | JInana3oH BapbUpOBaHUSL.

40 | MHTepBan BapbUpPOBAHMSL.

41 | Dkcopecc OIeHKa TEOPETHIECKUX M SKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB

42 | Mero HaMMEHBIINUX KBAJPaTOB

43 | AnmpokcuMarys pe3yabTaToB SKCIIEPIMEHTOB
C LIEJIbIO MOJIYYEHHs SMIMPUUECKUX 3aBUCUMOCTEN

44 | OnucaHue pe3ybTaTOB SKCIEPUMEHTOB C TTOMOIIBIO MTOJIMHOMOB
pu 00paboTKe (PaKTOPHBIX IKCIIEPUMEHTOB

45 | JlocroMHCTBa U HEOCTATKU J1a0OPAaTOPHOTO IKCIIEPUMEHTA.

46 | JlocTOMHCTBA M HEJIOCTATKH MMPOU3BOICTBEHHOTO SKCIIEPHMEHTA.

47 | JlutepaTypHble HayYHbIE HCCIIeIOBAHUS

48 | Teopernueckne HaydIHBIC UCCIICTOBAHUS

49 | DkcnepuMEHTaIbHbIE UCCIIEOBAHUS

50 | OGOOIIEHHBIN ATOPUTM POBEICHHSI HAYYHBIX UCCIICTOBAHIHA

51 | Hayunas Tema

52 | Hayunas npoGiema

7.3.2. Kputepuu U HOPMbI OLEHKH




Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepuu u HopMbI OLIEHKH

3auer (yCTHO)

«3a4YTCHO»

VICUEPITBIBAIOIINE OTBETHI HA
BOIPOCHI K 3a4€Ty U Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI,
BBITIOJTHEHBI BCE TIPAKTHYECKUE
paboThl

«HEC 3a4YTCHO»

HEeMPaBUILHBIC OTBETHI HA
BOIIPOCHI K 3a4YETY; MPAKTHICCKUE
paboThI BEITIOJTHEHBI HE
MIOJTHOCTBIO (HE BBHITIOJTHEHBI)




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

—Nudopmarnmonnas cucrema "EawmHOoe OKHO mocTyma 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. onMcaHMi, a Tak ke ecTb "lnoccapuil" u pasgen "Cuctema HOBOCTEH" 10 Ha3BaHHOUN
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

—WuaTepHeT-6ubmnoTeka 00pa3oBaTENbHBIX HM3JaHHUMA, B KOTOPOW COOpaHBI 3JEKTPOHHBIC
yu4eOHUKH, CIIPaBOYHBIE U yueOHbIE MOCOOUs. Y JOOHBIM MOUCK MO KIIHOYEBBIM CIIOBaM, OTIEIbHBIM
TEeMaM | oTpaciisiM 3HaHus — 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 | OfficeStandart 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
o0pa3oBaTeIbHOI0 MpoLecca 1o JMCHUIINHE

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 TUTIA.
YyeOHass ayautopust JUIss  TPOBEICHHS
3aHATHH  CEMHHAPCKOTO THIA. YdeOHas
ayIUTOpUs JUISL TIPOBENEHHs J1ab0OpaTOPHBIX
paboT. YuebHast ayautopusi Ajsi KypCOBOTO
MPOSKTUPOBAHUS  (BBIMIOJTHCHHUST KYPCOBBIX
pabot). YuebHast ayuTopusi sl TPOBEICHUS
TPYIIIOBBIX u WHIMBUTyJIbHBIX
KOHCyJbTallMii YueOHas aynutopus Ui
MPOBEJCHUS 3aHATUN TEKYIIEr0 KOHTPOJIS H
npoMexyTouHoit arrectaruu. (E306)

[TepenocHoit MIPOEKTOP, JKpaH,
KOMITBFOTEPHBIN CTOJI, CTONI
MPEIOIaBaTENbCKUM, CTYIL, JIOCKa
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 paboT). YueOHas ayauTopus Ui
MPOBEJICHUS TPYIIIOBBIX M WHIWBHUIYATbHBIX
KOHCYyJbTallMi. Yd4eOHas aynuTopus Ui
MPOBEJICHUS 3aHATUN TEKYIIEr0 KOHTPOJIS H
npoMexxyTouHoi arrecranuu. (E-309)

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

Komnerorepubii  kiacc. Ilomemenue mis
CaMOCTOSITENIbHOM paboTHI. VYuebHas
ayouToOpusi  JUIS  TIPOBEACHUS  3aHATHH
CEeMMHAPCKOro THMa. YuyeOHas ayAUTOpHUS IS
KYpPCOBOTO TPOEKTHUPOBAHHS (BBITIOJHEHUS
KypCOBBIX PaboT). YueOHas ayauTOpus JUIs
NPOBEICHUS TPYIIIOBBIX U MHIUBUIYAIbHBIX
KOHCYNbTallMi. YueOHas ayauTopus ajs
NPOBEICHUS 3aHATHIA TEKYIIErO KOHTPOJIS |
npoMexyrouHoit arrecrarmu. (I'-401)

Cron yuenmueckuit, crtyn, I[IK ¢
BBIXOJIOM B CETh HHTEPHET




