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

b1.B.JIB.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 aucuuminHel coctaBiena Ha ocHoBaHuu @I'OC BO u yuebHoro niana
HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH)
15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOe 00ecneYeHne MaIIMHOCTPOUTENbHBIX TPOU3BOJICTB

Cpok neiicTBus padoueii mporpaMMepl AucUUIIHHBI 10 «30» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsr / nenapramenra / mieHTpa
«O06opynoBaHue ¥ TEXHOJIOTUU MAIIMHOCTPOUTEIHLHOTO MTPOU3BOJICTBAY

(mpotokomn 3acenanus Ne 1 ot «30» aBrycra 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. Iliianupyembie pe3yJibTAThI 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 OTIPECIICHHUIO (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, TEOPETUUECKHUE 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

Tpertuii sTamn - BHIOOP KOHKPETHOTO
TeXHUYECKOro pemenus. DopmynnpoBanue
HCXOJHOU TMIIOTE3BI

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH OonemMm,
yueOHOI . CemecTtp banabl | UHTepakTuB, 4.| (HAaUMEHOBaHHeE
(pa3neu) (yueoHoOii padoThI) 4,
padoThI OLICHOYHOI'0
cpeacTBa)
Monyib 1. Jlek. Ucrtopus pa3Butusi Hayku 8 3 - - Bomnpocs! k 3auety

Cp. Hcropus pa3BuTHS HayKU 8 7 - - Bormpocs! k 3auery

[Ip. CoBeplIeHCTBOBAHUE TOKAPHOM OINEpallH. 8 6 - - OT4eT B 3JIEKTPOHHOM|
[IepBb1it 3Tan - onucaHue TMMTUPYIOLIErO BHJIC
MoKaszaTess. AHaJIU3 CUTYalUH.
dopMynHpOBaHUE HAYUHBIX 1IEJIEH U 3a7a4

Cp. CoBeplIeHCTBOBAHUE TOKAPHOM OINEpaLllH. 8 7 - - Bormpocs! k 3auery
[TepBblii 3Tan - onucaHue JTUMTUPYIOIIETO
MoKaszaTess. AHaJIM3 CUTYalHH.
dopMyIHpOBaHNE HAYUHBIX 1€JIeH U 3a71a4

IIp. CoBeplieHCTBOBaHHUE TOKAPHOU OTEepaIivu. 8 6 - - OT4YeT B 2JIEKTPOHHOM|
Bropoii atamn - nouck nHhopMauu. BU/JIC
Pa3zpaboTka 06001IEHHOTO TEXHUYECKOTO
penieHus

Cp. CoBeplieHCTBOBaHUE TOKAPHOM OTEepaIlvu. 8 7 - - Bormpocs! k 3auery
Bropoii sTamn - nouck nHpopMaImu.
Pa3zpaboTka 06001IEHHOTO TEXHHYECKOTO
penieHus

[Ip. CoBeplIeHCTBOBAaHUE TOKAPHOM OINEpalnu. 8 6 - - OT4eT B 3JIEKTPOHHOM|
Tperuii oTamn - BBIOOP KOHKPETHOTO BUJIC
TexHU4yeckoro pemenus. opmynupoBaHue
HWCXOIHOW TUIOTE3bI

Cp. CoBepIIeHCTBOBaHME TOKAPHOU ONEepaLNH. 8 7 - - Bomnpocs! k 3auety




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 - MOJTOTOBKA
uccienopanuil. [Iposenenune uccneqoBanmil

[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 - 006paboTKa pe3yIbTaTOB
HCCIIEI0BAHU I

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

Cp. CoBeplIeHCTBOBAHUE TOKAPHOM ONEPALINH. 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
uHTEepBaI. BRIOOpOYHBIH cTaHAapT

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 pamMkax yueGHOro Kypca npeycMOTPEHbI CIeAYIoIIre 00pa3oBaTeIbHbIEe TEXHOIOTHUN:

- TEXHOJOTHS  JUCTAHIIMOHHOTO  OOYyYeHHs:  JIeKIUH, [PAKTUUYECKHE  3aHATHUSA,
CaMOCTOSITENIbHAS pabora, peainzyemsle c IIPUMEHEHUEM uH(OPMAIIMOHHO-
TEJICeKOMMYHUKALMOHHBIX CETe TMpHU OMNOCPEIOBAaHHOM (HAa PACCTOSHUH) B3aWMOJEUCTBUU
CTYJEHTOB U IIPENoAaBaTes,

- IpU MOATOTOBKE K OTBETaM Ha TECThl MO TeMaM Kypca U BBIMOJHEHUIO MPOBEPSIEMbIX
3aJJaHUii CTYACHTY HEOOXOAMMO TIIATEIBHO HM3YYUTh MPEATaracMylo JIMTEpaTypy, HOPMaTHBHBIC
MIPABOBbIE AKThI, yUeOHBIN MaTepUal.

6. MeToauuyecKue YKa3aHHUusA 110 0OCBOCHUIO TUCHUIIIMHBI

JlucraHinoHHOEe  OOy4YeHWE TMPEANoiaraeT CaMOCTOSITEIbHOE H3ydeHUEe  Yy4eOHBIX
JTUCIUIUIMH C UCHOJB30BaHUEM JIIEKTPOHHBIX Y4eOHO-METOAMYECKUX KOMIUIEKCOB, Pa3MEIICHHbBIX
B CHCTeME OOYy4eHUs, KOHCYJIbTAIlMU MPENoAaBaTesl IPU MOATOTOBKE K TECTUPOBAHUIO M TIO €ro
UTOTaM, MpPH TOJATOTOBKE K 3ayeTaM U SK3aMeHaM, KOHTPOJbHBIX M KYpPCOBBIX paboT, a Takxke
y4acTHE B DJIEKTPOHHBIX CEMUHAPAX U MPAKTUYCCKUX 3aHITUSIX.

CamoctosiTenbHass paboTa CTYACHTOB MPOBOAUTCSA C LIETBI0 YIIIYOJIGHHUS W PaCHIMpPEHUs
TEOPETHUUECKUX 3HAHWW; Pa3BUTHS IO3HABATENBHBIX CIOCOOHOCTEM M aKTUBHOCTH CTYJICHTOB;
CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH W  OPraHM30BAHHOCTH, TBOPYECKOW HWHUIUATHBBIL
(GbopMHpPOBaHMUS  CAMOCTOSITEJIBHOCTH  MBILUICHHUS, CIIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO 1 CAMOpPEaIN3aliu.

KoHTpoJ1b BBIMOTHEHHON CaMOCTOATENBHON PabOThI OCYIIECTBIISETCS WHIWBUAYAIbHO, IPU
3anuTe pedeparoB, KypcoBhIX pabOT, TBOPUECKUX MPOEKTOB, C HCIOIb30BAHHEM MH(GOPMAIMOHHO
- TEJIEKOMMYHUKAITUOHHBIX TEXHOJIOTUI



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. KOMILIEKT MPaKTUYSCKUX paboT
(HauUMEeHOBAHUE OYEHOUHO20 CPedCmaa)

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 IMPOBECTH JIMTEPATYPHO-NATEHTHOE MCCIECJOBAaHUE MEXaHUYECKOM
OIIEPALIH.

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

Ne OOBbeKT nccie0BaHus
BapHUaHTa
1 CoBepllIeHCTBOBaHNE CBEPIIMIJIBHOM onepanuu
2 CoBepI1IeHCTBOBaHUE PACTOYHOM onepanuu
3 CoBepIiieHCTBOBaHUE NUIM(OBAIBHON onepanun
4 CosepiiieHCTBOBaHKE (Dpe3epHOM onepannu
5 CosepiieHcTBOBaHUE 3y00(dpe3epHoii onepanuu
6 CoBepIIeHCTBOBaHNE BHYTPUILITN(OBATHHOMN ONlepaIiiu
7 CoBepI11eHCTBOBaHUE MPOTSKHOMN onepariu
8 CoBepIIIeHCTBOBAHUE TIOCKONITN(OBATHLHON 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 onepauu
20 CoBepireHCTBOBaHHE 3y00(pe3epHOit 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 CoBepllIeHCTBOBaHNE IEBEHTOBAJILHON Omnepanuu

IIpakTuyeckoe 3amanue Ne2. «OOpaboTka  pe3yJbTaTOB  AKCICPUMEHTAIBHBIX

HUCCIIENOBAHUI.

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

2. AITOPUTM BBINOJHEHHUS NPAKTHYECKOT0 3a1aHUA
W3y4uuThb npennoKeHHbIH TEOPETUUECKHUI MaTepHal.
CorymacHO BapHaHTy IIPOBECTU JIUTEPATYPHO-TIATEHTHOE HCCIIEIOBAaHUE MEXaHUYECKON

Oorcpanuu.

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

Bapuanm Nel

1.HaiiT moBepwTeNbHBI WHTEpBaN IOAAaYHM IPH IPOJOIHFHOM TOUYCHHWH Baja auamMeTpoM 36MMm (mpoBenu 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 OITMCBIBAKOTCA cne}ly}omeﬁ BKCHOHCHHI/IaHBHOﬁ
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 1 93
0

5 60 1 137
1

6 119 1 113
2

3.UucToBOC TOYCHHE >KECTKHUX BanoB auamerpoM 0=40mMMm u3 cramu 45 pesuamu u3 cmuaBa T15K6.
HccnenoBanue BIUSHUS TITyOMHBI M CKOPOCTH PE3aHUs HA CTOWKOCTh HHCTPYMEHTA.
N=22 T=f(t;V)
60m/MuH < V < 80M/MuH
0,ImMm <t < 1mMm

N X1 Xa X1 Xe Y

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

OmucaTh pe3ynbTaThl SKCIIEPHMEHTOB € IIOMOLIBIO MTOTHHOMA.
Bapuanm Ne6

1. V3Mmepsiu TBEpOOCTh IMOBEPXHOCTHOTO CJOS NpH a3oTupoBanmd Ha riyomHe 0,1-0,4mm. Omnpenenutsb
JIOBEPHUTENbHBIM HHTEpBAN TBEPAOCTH, €CIH BeposATHOCTh, mnomaganus pasHa 0,9; n=17; HB, 730, a
CpelHeKBaIpaTUUHOE OTKJIOHEHUE paBHO 7,24.

2.Ilpu rubxe npoBoJIOKH auamMeTpoM 6MM m3 ctanu X20H80 momydeHsl mpakThdeckas M TeOopeTHYecKas
3aucumoctu pamuyca rudar=f(W) u R=f(W) cootBercTtBenHo. OOpaboTaTh pe3ynbTaThl SKCIICPHMEHTA COTJIACHO
kputepuro Puiepa.

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

AIWOINRFRP(ARIWOINRFRP(BRWIN| P

18,46

18,25

3.ToproBoe (pe3epoBaHUE IUIOCKHUX MOBEpXHOCTEH. VccenoBaHme BIMSHUS CKOPOCTU W TIYOMHEI pe3aHus Ha
IIEPOXOBATOCTb.
N=22R,=f(V;t)
20m/muH <V < 40M/MuH
0,5Mm <t<15mm



N Xl Xz Xl'Xz Y

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

Omucatb PE3YIbTAThI SKCIEPUMEHTOB C IIOMOIIBIO ITOJIMHOMA.

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 |INO|OB(WIN(F|D

0,497

2. BBINONHUTE WCCNIEIOBAaHUE TBEPAOCTH OPOH3BI IO KPUTEPHIO TPYOBIX OMIMOOK C JOBEPHUTEIBHOM
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  AIKCIEPHUMEHTAILHBIE

3aBUCUMOCTBHO:

U:C.emx

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

HUCCIICA0OBAaHUsA  OIMCBIBAKOTCA CHCHyIOHlEﬁ

06pa60TaTL PE3YJIbTATHI IO METOAY HAMMEHBIIINX KBAaJIPATOB.

1.IIpn mumdoBarmn cramm 20X,

Bapuanm Ne8

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

9KCIIOHEHIIMAJIbHOMN

MMpOoBOAWJIM HU3MEPEHHUA KA4dCCTBa IMOBEPXHOCTHOTO CJIOA.

Haiitu



5

| 0,16 |

10 |

0,32 |

2. TIpoBecTn HCCIEnOBaHHUs MaKCHMAIBHOM MOPHCTOCTH BTOPOrO KOMIIOHEHTa B cruaBe Mg-Al mo kpurepuio
TpyOBIX OMIHOOK.

n

Cv
%

6,0

8,0

7,8

10,1

8,3

91

7,5

O N (WIN| -

8,7

3.Iloay4ucTOBOE M YHUCTOBOE TOUYEHUE HApPYKHOM LMJIMHIPUYECKON IOBEPXHOCTH.

CKOpPOCTH pE€3aHuAd U IMOJa4YN Ha MIEPOXOBATOCTD.
N=22R,=f(V;S)

80m/MuH <V < 200M/Mu"

UccnenoBanne BIUSHUSA

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

Onwucath pe3yabTaThl SKCIEPUMEHTOB ¢ IOMOIIBIO TIOTHHOMA.

Bapuanm Ne9

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

2.Ilpn numboOBaHUU LIMUHACIS HCCICIYCTCS TeMIeparypa B 30HE KOHTAKTa 3arOTOBKHA M ULTH(OBAIBHOTO
kpyra. [loaydens! mpaktudyeckas u Teoperudeckas 3apucumoctu t=f(W) u T=f(W) cootBeTcTBeHHO.

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| Blw|N| R w| N -

124,7

N

125,1

124,9

O6paboTath pe3yabTaThl IKCIIEPUMEHTA COTJIACHO KpuTeputo duiepa.

3. UccnemyeTcs 3aBUCUMOCTD 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 11

O6pa60TaTb PE3yabTaThl 10O METOAY HAMMCHBIIINX KBAaJpaTOB.



Bapuanm Nel0

1.ITo TeopeTnuecKkuM NaHHBIM KOHTaKTHBIE Ae(OpMaIlii B CYNIIOPTaX TOKAPHBIX CTAaHKOB cOCTaBIIOT 80-90%
o0mmx mepeMerieHuii. BeaencTsue mpoBeneHUs SKCIEpUMEHTa TOJTYYeHBI ciiel.3HadeHus (cM. Tabm.). OmpenenuTsb
JIOBEPHUTENBHBIN nHTEpBa npu P,=0,9

F,%

90

83

95

86

89

OB WIN|FL(D

75

2.IIpoBenu uccienoBaHUs U3HOCA OTBEPCTUI B KOPILyCe 3JIEKTPOJBUTATeNs MpeqHa3HaUCHHbIE MOJI HApYyKHbIE
KOJIbIIa TIOAIINITHUKOB KaueHust. O0paboTaTh pe3ysbTaThl SKCIIEpUMEHTa COTIacHO Kputepuio dumepa.
[ony4ens! mpakTuueckas u Teoperudeckas 3apucumoct U=F(W) u U=f(W) cooTBeTcTBEHHO.

i Uij, MM Uijj,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

WINFPWINFPWIN(FP|WIN|F[—

3.IIpon3BecTH IKCIPECC—OLEHKY TEOPETUYCCKUX W IKCIIEPHUMEHTAIBHBIX PE3YNbTaTOB (CM. YCIIOBHE 3aTadyil
Ne2). CnienaTh COOTBETCTBYIOIINE BHIBOJIBL.

Bapuanm Nell

1.Ilpu nutee crutaBa Al-Si nposemeHo 8 ombiToB. OmnpeenuTh JTOBEPUTEIbHBIH HHTEPBAT MaKCHMAIbHOM
CKJIOHHOCTH K TOPSIYUM TpPEIIHHAM.

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 NMPOYHOCTHBIE HCTBITAHUS TEXHUYECKOTO AJIOMHUHUS (pacdeT BBIIOIHUTH IO KPHUTEPHIO TPYOBIX
OLIMOOK C JOBEPHUTENBHOM BEpOATHOCTHIO 0,9).

N O 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.TopuoBoe ¢pe3epoBaHHe IUIOCKUX NOBEpXHOCTEeH. VccinenoBanue BIMSHUS CKOPOCTH M TIIyOMHBI pe3aHus Ha

mepoxoBaToOCThb.
N=22R,=f(V/;t)



20m/mun <V < 40M/MuH
0,5mMM <t<1,5mm

N X1 Xa X1 Xz Y

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

Omnncatp pe3yIbTaThl IKCIIEPUMEHTOB C TOMOIIBIO TIOJIMHOMA.
Bapuanm Nel2

1.0npenenuTs HHTEPBAJ BapbUPOBAHUS M JOBEPUTEIbHBIA HHTEPBAN JUaMeTpa BEPLIMH 3yObeB I KOCO3yOBIX
BaJioB-1ecrepeH npu P,=0,9 u n=6.

N D,
MM

99.030

98.971

99.201

98.894

98.990

U WIN|F-

99.007

2. BBINOJHUTH HCCIIEAOBAHUE TBEPAOCTH OpPOH3BI MO KPUTEPHIO TPYOBIX OIIMOOK C JIOBEPUTEIHHOM
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.Uccrnenyetcs BiausHUE TTyOUHBI UTHQoBaHuA 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 Nel3
1. OnpenenuTh TOBEPUTEIBHBIN HHTEPBAJ INIyONHBI IIEMEHTHPOBAHHOTO CIIOS:
n H, MM
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.IIpoBOIMIMCHh WCTBITAHUS TOPMO30B TPH CKOPOCTAX CKOMBXKEHUS Vexmax—=120M/C, maBnenmsx 2,5 Mra.
HccnenoBanu TeMiepatypy Ha MOBEPXHOCTH TpeHHst. [loyrydeHsl clieyonme 3aBUCHMOCTH:
t=f(W) — npakruueckas; T=f(W) — teopeTnueckas

| tij, °C Tij, °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

WINIFP(WINIFPWNFRPWNIFPWN| P (—

O0paboTaTh pe3yNbTaThl IKCIIEPUMEHTA COrTacHO KpuTeputo duiepa.
3.IToxydyucTOBOE M YKCTOBOE TOYEHHE HAPYKHOW MMIMHIPUYECKON MOBEpXHOCTU. VccnenoBaHUe BIHMSHUS
CKOPOCTH PE3aHusl U T0JIa4U Ha IIEPOXOBATOCTb.
N=22R,=f(V;S)
80M/MuH <V < 200M/MuH

0,05MM/06 < S < 0,4MMm
N X1 X2 X1 X2 Y
1 + + + 0,5
2 - + - 0,25
3 + - - 0,45
4 - - + 0,32
Omnucath pe3yabTaThl IKCIIEPUMEHTOB C TOMOIIIBIO TIOJIMHOMA.

Bapuanm Nel4

1.0mnpenenuts AOBEPUTEILHBIA MHTEPBA CTOHKOCTH pe3la mpu obpaboTke ctamu 45, nmomade S=0,2MM/00 u
rinyboune pesanus t=1,5mMm
CroiikocTs pe3na T=60,2mun; N=13; Si=10.3muH

2.IlpoBesy MCCIIEAOBAHMS M3HOCA OTBEPCTHII B KOPITyCE DJICKTPOJBHUIATENS PEIHA3HAUYCHHBIEC MO/ HAPYKHbIC
KOJITbIIa TIO/AIMITHUKOB KaueHust. O6paboTaTh pe3ylbTaThl IKCIIEPUMEHTA COTIIACHO KpuTepuio Duriepa.
[Monydens! npaktuueckas u Teoperndeckas 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

WINIFRP(WINIFRP(WINIFRP(WIN|F[—

3 .HpOBC}IeHHHe 3KCH€pI/IMeHTaHBHBIe HUCCIICAOBAHUS OIIUCBIBAOTCSA CJ'[CIIyIOHICﬁ BKCHOHeHHHaHBHOfI
3aBUCUMOCTBIO:

U=C:e™

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

OO0paboTaTh pe3yNbTaThl 10 METOAY HAMMEHBIINX KBaJAPaTOB.
Bapuanm Nel5

1.0mpenenuTs MOBEPHUTENBHBIM WHTEPBAI BPEMEHH, KOTOpPOE MOTPeOyeTcss Ha TOKAapHYI OO0paOOTKy BTYIKH.
Tp=14,31mun; n=15; S;i=5.142mun

2.BcnecTBre SKCHIEpUMEHTA U3MEPUITH MOMEHT CHITBI TpeHus. O6paboTaTh pe3yabTaThl 0 KPUTEPUIO TPYOBIX
OLINOOK.

n W,
Hwm

24,2

14,5

21,6

22,9

23,1

OO BIWINF

30,2

3.IIpoBeicHHBIE  JKCIEPUMEHTANbHBIE HCCIECNOBAHUS  OMHCHIBAIOTCA  CIEAYIONMEH  SKCIIOHEHIIMAIbHOM
3aBHCHMOCTBIO:

U:C.emx

N=6

Cm-?

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

OO6paboTaTh pe3yabTaThl IO METOTy HANMEHBIINX KBaJIPaTOB.
Bapuanm Nel6

1.V3MepuTh HOBEpUTEIHFHBIH HHTEPBAT HAPYKHOTO AMaMeTpa Bajia ¢ YBOJIBBCHTHBIMU IITHIAMU. [IpoBeneno 13
OTIBITOB, Cpe/iHEe 3HaUeHue quameTpa cocrapisieT 120,03MM, cpenHekBagpaTudHoe oTkioHeHue 0,93.

2.Ilpu nurpOBaHWY MIMHHICTS WCCIEAYETCS TeMIepaTypa B 30HE KOHTAKTa 3arOTOBKH M NUTH(OBAIHLHOTO
kpyra. [lomydens! mpaktudeckas u Teoperudeckas 3apucumoctn t=Ff(W) u T=f(W) coorBeTcTBeHHO.

i tij, H Ty, H

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

1259

124,8
1244 1253
125,7

WINFRP([RWIN (P |—




4 126,0
3 1 1241
2 125,0 124,9
3 124,7
4 125,1

OO0paboTaTh pe3ysbTaThl IKCIIEPUMEHTa COTIacHO Kputepuio dumepa.

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

Bapuanm Nel7

1.Ilpn uumdoBannn cramun 20X, NPOBOMWIM HM3MEPEHHsT KadyecTBa IOBEpXHOCTHOro cios. Haiitu
CPeIHEKBaIPATUYHOE OTKIIOHEHUE U JOBEPUTENIbHBIN HHTEPBAJ, €CIIU:

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 MCHBITAHUK THIIOBOTO Y3JIa Bal-BTYJIKA HCCIIEMYETCs Harpyska Ha o0pasmsl. [loiydeHsI Ciiemyromine
3aBUCHMOCTH:

p=f(W) — npaktuueckas

P=f(W) — teopeTrnueckas

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

NP WINFPWINIRFPIWIN[FP[—

O6paboTaTh pe3yabTaThl IKCIIEPUMEHTA COTJIACHO Kputepuio duiepa.

3.IlpousBecTu 3KCIPECC—OLEHKY TEOPETHYECKHX M AKCIEPUMEHTAIbHBIX PE3yJbTaTOB (CM. YCJIOBUE 3aJadH
Ne2). CnienaTh COOTBETCTBYIOIINE BBIBOJIBL.

Bapuanm Nel8

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

N S,
MM/0

0,8

1,2

1,0

0,4

O IWIN(F-

14




6 | 06 |

2.Ilpu rubke mpoBosokH amameTpoM 6MM u3 cranmu X20H80 momydeHBl MpakTHYecKas W TeOopeTHUICeCKas
3aucumoctu pammyca rudar=f(W) u R=f(W) cootBercTBenHO. O6paboTaTh pe3yNbTaThl SKCIICPHMEHTA COTJIACHO
Kputeputo Puiepa.

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

BN WOIN PR WIN| P«

18,46

18,25

3. Uccnemyercst 3aBUCHMOCTD CHIIBI pe3aHUs OT ITyOnHBI pe3anns. KonmdectBo ypoHeit N=4

P,

T

10,24

0,8

12,01

1,2

9,97

0,5

Alw(Nk|z

11,39

1,1

O0paboTaTh pe3yabTaThl [0 METOAY HAUMCHBIITUX KBAJAPATOB.
Bapuanm Nel9
1.ITo TeopeTHyeckuM AaHHBIM KOHTAKTHBIE Ae(OpPMaIMK B CYNIIOPTaX TOKApHBIX CTaHKOB cocTaBisioT 80-90%

o0ImMX TepeMelleHuil. BeieacTBrue npoBeneHUs] IKCIIEPUMEHTa TONyYeHBI clie.3HadeHus (cM. Tadi.). OnpenenuTsb
JIOBEpHUTENBHBIN nHTEpBa npu P,=0,9

F,%

90

83

95

86

89

OO WIN|FD

75

2. IlpoBecTH HCCIENOBaHUS MaKCUMAaIbHOH MOPUCTOCTH BTOPOTO KOMIOHEHTa B ciuiaBe MQ-Al mo kpurepuro
TpyOBIX OMIHOOK.

n C,
%

6,0

8,0

7,8

AlWIN|F

10,
1

8,3

9,1

7,5

| N |01

8,7

3.Anma3HoeBbirnaxuBanne ponukoB u3 cranu IX15 (HRC, 63-64). VccnenoBanue BIUSIHUS CKOPOCTH H
MOJa4YM Ha IIEPOXOBATOCTb.



N=22R,=f(V;S)
20m/mun <V < 40M/MuH

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

Omucatb PE3YIbTAThI SKCIEPUMEHTOB C IIOMOIIBIO ITOJIMHOMA.

Bapuanm Ne20

1. V3mepsiu TBEpIOCTh MOBEPXHOCTHOTO CJIOS NpW azoTupoBaHuu Ha riayoune 0,1-0,4mm. Omnpenenutsb
JIOBEPHUTENbHBIM MHTEpBal TBEPAOCTH, €CIH BeposTHOCTh mnomamanus pasHa 0,9; n=17; HB., 730, a
CpEIHEKBaIPaTUYHOE OTKJIOHEHUE paBHO 7,24.

2.BBITIOTHATD UCCIIEIOBAHMS IIEPOXOBATOCTH HOBEPXHOCTHOTO CIIOS JETANM W3 CTAIM 45 mocie mumdoBaHus
0 KPUTEPHIO IPYOBIX OMIHOOK

Ra,MxMm

0,08

0,32

0,25

0,32

0,08

0,63

1,25

0,25

O O|NOC A~ IW|IN|F(S

0,63

3.UnucToBOC TOUYCHHE >KECTKHUX BaioB auamerpoM 0=40mMm wu3 cramm 45 pesuamu u3 cruaBa T15K6.
HccnenoBanue BIUSHUS TITyOMHBI M CKOPOCTH PE3aHUS HA CTOWKOCTh HHCTPYMEHTA.
N=22 T=f(t;V)
60m/Mun < V < 80M/MuH
0,Imm <t<Imm

N X1 X2 X1 Xo Y

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

Omnucatp pe3yIbTaThl IKCIIEPUMEHTOB C TOMOIIBIO TIOJIMHOMA.
Bapuanm Ne2]

1.M3meputh 1OBEpUTENbHBINA HHTEPBAJ HAPYKHOT'O JUAMETpa Bajia C 3BOJbBEHTHhIMU LutHLaMu. [IpoBeneno 13
OTIBITOB, Cpe/iHee 3HaueHue quamerpa cocrapisieT 120,03MmM, cpegHekBagpaTuuHoe oTkioHeHue 0,93.

2.BcnencTBre 3KCIEPUMEHTa W3MEPHIM MOMEHT CHIIBI TpeHus. OOpaboTaTh pe3ynbTaThl M0 KPUTEPHIO TPYOBIX
OmuooK.

n W,
H'wm

24,2

14,5

21,6

22,9

QBN

23,1




6 | 30,2 |

3.AnMazHoeBbITHakuBaHne ponukoB w3 cranmu LIX15 (HRC, 63-64). MccnenoBanue BIHMSHAS CKOPOCTH U

MOJa4YM Ha IIEPOXOBATOCTb.
N=22R,=f(V;S)
20m/MuH <V < 40M/MuH
0,052MM/06 < S < 0,08MM/00

N X1 Xz X1'X2 Y

1 + + + 0,5
2 - + - 0,63
3 T 5 - 0,55
7 5 - + 0,60

Omnmcats pe3yabTaThl SKCIIEPUMEHTOB C TOMOIIBI0 TIOJTHHOMA.
Bapuanm Ne22

1. W3Mmepsnu TBEpIOCTh MOBEPXHOCTHOTO CJOS TPU a30TUPOBAHMM Ha TIIyOWHE
JIOBEpUTENIbHBIA HHTEpBaJl TBEPJOCTH, €CJIM BEPOSATHOCTh momaganus pasHa 0,9;
CpelHeKBaApaTUUHOE OTKJIOHEHUE paBHO 7,24.

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

2.Ilpm WCIBITAaHWM THIIOBOTO Y3J1a Bal-BTYJKa HCCIEIyeTcs Harpy3ka Ha oOpasmpl. [lomydeHs! cremyromue

3aBUCHMOCTH:
p=f(W) — npaxTuueckas
P=f(W) — TeopeTnaeckas

i pij, H

P, 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

NFRPIWINFPIWINIFPWIN| P [—

513,00

O06paboTaTh pe3ynbTaThl 3KCIIEPUMEHTA COTIacHO Kputeputo durmepa.

3.IIpou3BecTH 3KCIPECC—OLEHKY TEOPETUYECKUX M JKCIEPUMEHTAJIBHBIX DPE3yNbTaTOB (CM. YCIIOBHE 3aa4di

Ne2). CnienaTh COOTBETCTBYIOIINE BBIBOJIBI.

Bapuanm Ne23

1.0mpenenuTs HOBEPUTENBHBIA HHTEPBAN CTOHKOCTH pe3la mpu o0paboTke cramu 45, momade S=0,2MM/00 u

riryouHe pe3anus t=1,5Mm
Croiikoctb pesna T=60,2mun; N=13; Si=10.3mun

2.BBIMONHATE UCCIENOBAHUS MIEPOXOBATOCTH MOBEPXHOCTHOTO CJOS JIETAIM U3 CTamu 45 mocie miudoBaHus

M0 KPUTEPHIO IPyOBIX OMHOOK

Ra,mxm

0,08

0,32

0,25

0,32

0,08

0,63

N[OOI WINF(S

1,25




8 0,25

9 0,63

3.TopmoBoe (pe3epoBaHUE IUIOCKHUX IMOBEpXHOCTEH. VccienoBanme BIUSHUSA CKOPOCTH U TIIyOMHBI pe3aHus Ha
IIEPOXOBATOCTb.
N=22R.=f(Vt)
20m/muH <V < 40M/MUH
0,5MmM <t<15mm

N X1 Xz X1'X2 Y

1 + + + 0,25
2 - + - 0,4
3 + - - 0,5
7 5 - + 0,32

Omnncatp pe3yIbTaThl SKCIIEPUMEHTOB C TOMOIIBIO TIOJIMHOMA.
Bapuanm Ne24

1.0mpenenuTs MOBEPUTEIBHBIN WHTEPBAI BPEMEHHU, KOTOPOE MOTPEOYeTCS Ha TOKAPHYI 00pa0OTKY BTYIIKU.
Tep=14,31mun; N=15; S;i=5.142mun

2.ITpoBOAMIINCH HCIBITAHUS TOPMO30B IPH CKOPOCTSX CKOJMBXKEHHS Veemax—=120M/C, naBienusx 2,5 Mrma.
HccnenoBanu TemmepaTypy Ha MOBEPXHOCTH TpeHHs. [1oirydeHs!l cretyonme 3aBUCHMOCTH:

t=f(W) — npaktuueckas

T=f(W) — teoperudeckas

I j tjj, °C Tij, °C
1 1 1010
2 1200 1123,01
3 1156
2 1 1250
2 1125 1130,94
3 1021
3 1 1500
2 1307 1352,00
3 1250
4 1 1482
2 1324 1352,37
3 1250
5 1 1112
2 1344 1184,03
3 1093
O6paboTarh Pe3yJIbTaThl IKCIIEPUMEHTA COIIIACHO KpuTepuio dumiepa.
3 .HpOBeﬂeHHHe SKCIICPUMCHTAJIbHBIC HUCCICOA0BAaHUA OIIMCBIBAKOTCA CJIG,I[yIOLL[eI?'I SKCHOHeHHHaHBHOﬁ
3aBUCHUMOCTBIO:
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

O6paboTath pe3yabTaThl IO METOTy HANMEHBIITNX KBaJIPaTOB.

Bapuanm Ne25

1.HaiiTi noBepuTENIbHBIH MHTEpBAJI MOAAYM IIPU IPOJOIBGHOM TOYEHHMH Bajla JMaMeTpoM 36MM (mpoBein 6
OIIBITOB).



N S,
MM/0
S

0,8

1,2

1,0

0,4

14

OO |WIN|F-

0,6

2.IlpoBeny NMPOYHOCTHBIE HCTBITAHUA TEXHHYECKOTO ATIOMHHUS (pacdeT BBHINOJHHUTH MO KPUTEPHIO IPyOBIX

ommbOK C IOBEPUTETbHOM BeposTHOCTHIO 0,9).

N Og n Og

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.Uccaenyercs BnusiHUE TiyOuHBI HuMQoBanus Ha cuity P,. KonudyectBo 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 KBaJpaToB.
Bapuanm Ne26

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

H, MM

0,315

0,364

0,272

0,436

0,532

0,301

0,245

0,570

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

0,497

2.Ilpu rubxe mpoBosoku amameTpoM 6MM u3 cranm X20H80 momydeHBl NpakTHYeckas W TEOpeTHUYEeCKas
3aucumoctu pamuyca rudar=f(W) u R=f(W) cootBerctBenHo. O6paboTaTh pe3ynbTaThl SKCIICPHMEHTA COTJIACHO

Kkputepuro Puiepa.

| J lij, MM Rij, MM
1 1 18,23
2 17,97 18,09
3 18,04
4 18,21




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

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

w
AIWOINFRP[ARIWIN|(F-

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

Bapuanm Ne27
1.ITo TeopeTnuecKkuM NaHHBIM KOHTaKTHBIE Ae(OpMaIlii B CYNIIOPTaX TOKAPHBIX CTAaHKOB cOCTaBISIOT 80-90%

o0Imux nepemenieHnil. BenencTBrue npoBeneHnst SKCIepUMEHTa IOJydeHbl cliell.3HaueHust (cM. Tabi.). Onpenenursb
JIOBEpUTENbHBIN nHTEpBai npu P,=0,9

F,%

90

83

95

86

89

OO WIN|F(D

75

2. BBINONHUTE WCCIEIOBAHUE TBEPAOCTH OPOH3BI IO KPUTEPHIO TPYOBIX OMIMOOK C JOBEPHUTEIBHOM
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.YucroBoe TOYEHHE KECTKHX BajoB guamerpom 0=40mMM u3 cramu 45 pesuamu w3 cruaBa T15K6.
HccnenoBanme BIUSIHAS TIYOHHBI U CKOPOCTH PE3aHHS HA CTOMKOCTh HHCTPYMEHTA.
N=22 T=f(t;V)
60m/MuH <V < 80Mm/MHuH
0,Imm <t<Imm

N X1 X2 X1 X2 Y

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

Onucath pe3ysbTaThl IKCIIEPUMEHTOB C TOMOIIBIO TIOJIMHOMA.
Bapuanm Ne28

1.ITpu smutee crumaBa Al-Si mposemero 8 ombrToB. OmnpenenuTs TOBEPHTEIBHBIN HWHTEPBAT MaKCHMAabHOM
CKJIOHHOCTH K TOPSIYUM TpPELINHAM.

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 HWCCIEOBAHUS MaKCHMAIBHOM MOPHUCTOCTH BTOPOTO KOMIOHEHTa B ciuiaBe MQ-Al mo kpurepuro

TpyOBIX OMHOOK.

n

Cv
%

6,0

8,0

7,8

AlWIN|F-

10,
1

8,3

91

7,5

|V |01

8,7

3.Hccaenyercst 3aBUCMMOCTB CHIIBI pe3aHus OT NTyOuHbI pe3anus. KonnuectBo ypoBueit N=4

P,

t

10,24

0,8

12,01

1,2

9,97

0,5

Alw(Nk|z

11,39

1,1

O0paboTaTh pe3yabTaThl 10 METOAY HAUMCHBIITUX KBAJIPATOB.

1.Ipun mumdpoBarmn cramm 20X,

IpOBOAWIN H3MCPCHUA Ka4dCCTBA IMOBCPXHOCTHOI'O  CJIOA.

Bapuanm Ne29

CpCAHCKBAAPATUIHOC OTKIIOHCHUC U Z[OBepI/ITeJ'ILHHﬁ HHTCpBal, €CIN:
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

Hatitu

2HpI/I H.U'II/I(I)OBaHI/II/I INMAHACIIA UCCIICAYETCA TEMIIEpAaTypa B 30HC KOHTAKTA 3arOTOBKH W IHJ'II/I(i)OBaJ'IBHOFO

kpyra. [loaydens! mpaktudeckas u Teoperudeckas 3apucumoctu t=f(W) u T=f(W) cootBeTcTBEHHO.

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| Alw|N| RN -

124,7

N

125,1

124,9

O6paboTath pe3yabTaThl IKCIIEPUMEHTA COTJIACHO KpuTeputo duiepa.

3.IIpoBeneHHbIE

3aBUCHUMOCTBIO:

U=C-e™x

N=6
Cm-?

OKCIICPUMEHTAJIBHBIC

HCCIIEI0OBAHUS

OIIMCBIBAKOTCA

creayromniei

9KCIIOHEHIIMAJILHOM



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

06pa6OTaTL PE3YJIbTATBI IO METOAY HAMMCHBIIINX KBAaJAPAaTOB.

1.0OnpenenuTs MHTEPBAJ BAPbUPOBAHUS M JOBEPUTEIBHBIA HHTEPBAJI JHAMETPA BEPIINH 3yOBEB I KOCO3yOBIX

BayioB-mecteper npu P,=0,9 u n=6.

N D, Mm

99.030

98.971

99.201

98.894

98.990

OO |WIN|F-

99.007

2.IIpoBenu ucciaenoBaHUS W3HOCA OTBEPCTUH B KOPITyCe 3JEKTPOJBUraTelNs IMpeAHa3HAueHHBIE 0] Hapy KHbIC

Bapuanm Ne30

KOJIbIIa TIOAIIMITHUKOB KaueHust. O0paboTaTh pe3ysbTaThl IKCIIEPUMEHTa COTIacHO Kputepuio dumiepa.
[Monyvens! mpakTuyeckas u reopernyeckas 3apucumoct U=F(W) u U=f(W) cooTtBeTcTBEHHO.

Uij, MM

Uijj,MM

1

0,13

0,20

0,17

0,16

0,10

0,19

0,15

0,15

0,21

0,23

0,16

0,19

0,41

0,22

WINIFRP(WINIFRPWINIRFRPWIN|FP—

0,10

0,24

3.IToay4rcTOBOE M YMUCTOBOE TOUEHUE HAPYKHON IMIIMHIAPUYECKOW MOBEPXHOCTH. VIccrnemoBaHue BIUSHUS
CKOPOCTH PE€3aHHUs U II0Ja4YU Ha IIEPOXOBATOCTb.

N=22R,=f(V;S)

80m/MuH <V < 200M/MuH

0,05MM/00 < S < 0,4mMm
N X1 Xa X1 Xz Y
1 + + + 0,5
2 - + - 0,25
3 + - - 0,45
4 _ - + 0,32

Onucatb PE3YIbTATBI SKCIEPUMCHTOB € TIOMOIIBIO TOJIMHOMA.
Kpurepun oneHkn npakTuyeckux pador:

- «GauYTCHO»: pa60Ta BBITTIOJITHEHA B COOTBETCTBUU C METOAUYCCKUMHU YKA3aHUAMMU, o@opMneHa
T'paMOTHO, CTYACHT TCXHUYCCKU IIPABUIIBHO q)OpMy.TII/IpyeT OTBCTHI HAa paCCMATPpUBACMbIC BOIIPOCHI.

- «HE 3a4TEHO0» padoTa BHITIOIHEHA C OMIMOKAMH, CTYJICHT HE UMEET MPEACTABICHUS O
paccMaTpuBaeMbIX BOMpPOCax, Tu00 paboTa He BHITIOJIHEHA




7.3. OueHo4Hble CpPeACTBA IJIA NMPOMEKYTOUHON ATTECTAIMH MO WUTOraM OCBOEHUSA
AUCHUILIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 8
Ne
wn Bonpocsl k 3a4ery
1 3aKOH pa3BUTHS HAyKH.
2 OrnpeneneHre Hay4YHbIX UCCIICTOBAHUM.
3 Knaccuukanus HaydHBIX HCCIEIOBAHUHN 1O CIIOCO0Y MX MPOBEICHHUSL.
4 Knaccugukanus HaydHbIX MCCIEIOBAHUN UCXO/Sl U3 UX LIE€IE€BOI0 Ha3HAYCHHUS.
5 Knaccuukanus HaydHBIX HCCIIeIOBAaHUMN 110 CTETICHH 0XBaTa 3a/1a4.
6 Bupl sxcriepuMeHTaIbHBIX UCCIEIOBAHUM.
7 JIOCTOMHCTBA U HEJOCTATKH JJAOOPAaTOPHOIO 3KCIIEPUMEHTA.
8 JIOCTOMHCTBA U HEJJOCTATKH NMPON3BOACTBEHHOT'O SKCIIEPHMEHTA.
9 Otxnuk. OyHKIMS OTKIIMKA.
10 | OgHO(DaKTOPHBIN YKCIIEPHUMEHT.
11 | /Imama3oH BapbHUPOBAHMUSI.
12 | aTepBan BappbHpOBaHUSI.
13 | JlerepMHUHUPOBAaHHBIN SKCIIEPUMEHT.
14 | JloBepuTeIbHBIN UHTEPBAI.
15 | BeibopouHblii cTaHgapT.
16 | Kpurepuii CtprozeHTa.
17 | CpenHee 3HaUEHHE OTKIIMKA.
18 | MHorogakTOpHbIi SKCIICPUMEHT.
19 | IlosHbli MHOTO()AaKTOPHBIN SKCIIEPHUMEHT.
20 | Dxcnepument «Kpectomy.
21 | YactuuHbIi MHOTO(AKTOPHBINA HKCIIEPUMEHT.
22 | Inan sxcnepumentoB N=22,
23 | Mnau sxcnepumentos N=22,
24 | Tlnan sxcnepumentoB N=32,
25 | ucnepcus.
26 | PaccesHue.
27 | JlutepaTypHbIe HAyYHBIE HCCIIEIOBAHUS
28 | TeopeTnueckue HayyHble HCCIIEIOBAHUS
29 | DKcneprMEeHTaIbHBIE UCCIICTOBAHUS
30 | O00OIIEHHBIH AJITOPUTM NPOBEICHHUS] HAYYHBIX UCCIIEIOBAHUII
31 | Hayunoe HampaBieHue
32 | Hayunas tema
33 | Hayunas npoGiema
34 | IToaroroBka UcciIeIOBaHUMI
35 | AHanu3 pe3yabTaToB 3KCIIEPUMEHTAIBHBIX HCCIIEJOBAHUI
36 | BHenpeHue pe3yapTaTOB HAyYHBIX UCCIICOBAHHIMA
37 | Meroauka npoBeIeHHsI SKCIEPUMEHTA
38 | DKCepuMeHT KpecToM
39 | J/Inanma3oH BapbUpOBaHMUSL.
40 | MHTepBas BapbUPOBAHMSL.
41 | Dkcopecc oIeHKa TEOPETHIECKUX M SKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB
42 | Meron HauMEHBIIINX KBAJPATOB




n/n

Bonpocsl k 3auery

43

AHHpOKCI/IMaI_[I/IH PE3YIbTATOB SKCIICPUMEHTOB
C ICJIBI0 NMOJTYUYCHUS SMIIMPHUICCKUX 3aBUCUMOCTEH

44 | Onucanue pe3ynbTaToB IKCIIEPUMEHTOB C IIOMOIIBIO TOJIMHOMOB
pu 00paboTKe (HaKTOPHBIX IKCIIEPUMEHTOB

45 | JlocroMHCTBa U HEOCTATKU J1a00OPAaTOPHOTO IKCIIEPUMEHTA.

46 | JlocTOMHCTBA M HEJJOCTATKH MMPOU3BOICTBEHHOTO KCIIEPUMEHTA.

47 | JlutepaTypHble HayYHBIE UCCIIEIOBAaHUS

48 | Teopernueckue Hay4YHbIE HCCIIEIOBAHUS

49 | DKkcnieprMeHTaIbHBIC UCCIICIOBAHUS

50 | O600IIECHHBIN aTOPUTM ITPOBEACHNS HAyYHBIX UCCIEAOBaHUI

51 | HayuHnas Tema

52 | Hayunas npo6iema




TecToBBIC 3a1aHNA:

Nel
Kak Ha3bIBaeTCs 3aKOH, KOTOPBIN OMPEICIIIeT )KU3HECIIOCOOHOCTh TEXHUYECKOH CHCTEMBbI?

BriOepute oauH U3 5 BapuaHTOB OTBETA!

1) 3aKOH OpraHU3aIuU CHCTEM
2) 3aK0H 3BOJIIOI[MH CHCTEM
3) 3aKOH eTUHCTBA U OOPHOBI MPOTHUBOIIOIOKHOCTEH
4) 3aKoH mepexo/ia KOJMYECTBCHHBIX N3MCHCHNH B KAUECTBEHHBIC
5) 3aKOH OTpHUIIAHKSI OTPHUIIAHUS
Ne2

Kax HazeiBaeTcs 3dKOH, KOTOpBIfI OIIPCACIISACT PA3BUTUC TEXHHUYSCKOM CUCTEMBI?

Br16epute oauH U3 5 BapuaHTOB OTBETA!

1) 3aKOH OpraHU3aIuU CHCTEM
2) 3aKOH 3BOJIIOIUN CHCTEM
3) 3aKOH eJMHCTBAa U OOPHOBI IPOTUBOMOIOKHOCTEN
4) 3aKoH nepexo/1a KOJIMYECTBEHHBIX U3MEHEHHH B KaueCTBEHHbBIC
5) 3aKOH OTPULIAHUS OTPULIAHUS
Ne3

Kak Ha3piBaeTCs 3aKOH, KOTOPBIH ONpEeAeiseT OAHO M3 OCHOBOIOJATAIOUIMX TOHITUH TEOpHH
peleHust n300peTaTeNnbCKHX 3a/1a4 — MPOTUBOpeIne?

BriGepute ouH U3 5 BAPHAHTOB OTBETA:

1) 3aKOH OpraHu3aluy CUCTEM

2) 3aKOH IBOJIIOLIMM CUCTEM

3) 3aKOH eTMHCTBA U OOpHOBI MPOTUBOIOJIOKHOCTEH

4) 3aKoH mepexo/ia KOJMYECTBeHHBIX N3MEHEHNH B KAUE€CTBEHHBIC
5) 3aKOH OTPHUIIAHHS OTPUIIAHUS

Neq

Kak Ha3piBaeTcs 3aK0H, KOTOPBIN onpezenseT o0 MEXaHU3M Pa3BUTHS TEXHUYECKONW CUCTEMBI?

Br16epute oauH U3 5 BapuaHTOB OTBETA!

1) 3aKOH OpraHu3ally CUCTEM
2) 3aKOH IBOJIIOLIMM CUCTEM
3) 3aKOH eTMHCTBA U OOpHOBI MPOTUBOIOIOKHOCTEH
4) 3aKOH nepexo/ia KOJTMYEeCTBEHHbIX U3MEHEHNH B KAUe€CTBEHHBIE
5) 3aKOH OTPHIIAHHS OTPUIAHUS
NeS

Kak Ha3biBaeTCs 3aKOH, KOTOPBIM OMNpEAENSET MPOUECC Pa3BUTHUS TEXHHUYECKOM CHCTEMBI IO
CHUpaJId C MPUMEHEHUEM HOBBIX MaTepUaIOB, TEXHOJIOTUHN U T. 1.7

BriOepute oH U3 5 BapuaHTOB OTBETA!
1) 3aKOH OpraHU3aIuU CHCTEM
2) 3aKOH 3BOIIOINN CHCTEM

3) 3aKOH eJMHCTBAa U OOPHOBI IPOTUBOMOIOKHOCTEN



4) 3aKoH Mepexo/a KOJIMYECTBEHHBIX U3MEHEHHH B KaueCTBEHHbBIE

5) 3aKOH OTPULIAHUS OTPHULIAHUS

Nel191

Kak B OPHUECHTHPOBAHHOM r‘pa(be 0003HaYar0TCsA BBIXOJHBIC IIOTOKM B€IIECCTBA, OJSHECPTHU H

CUTHaJIOB?
BriOepute oauH u3 4 BapuaHTOB OTBETA!
1)
2)
3)
4)
Ne192

VKaxkuTe CBOHCTBA TEXHHYECKOI'0 00BEKTa IIpru nACaJIbHOM TEXHUYCCKOM PCHICHUU.

0O W >

BbI6€pI/IT€ HECKOJILKO U3 4 BAPUAHTOB OTBCTA:

TexHHYeCcKUi OOBEKT HE OKa3bhIBACT HHKAKOIO OTPpULATCIIBHOTO BJIMAHUA Ha

1)
YeIoBeKa
2) Texauueckuii 00BEKT (QYHKIHMOHUpPYET OECKOHEYHO JIMTEIbHOE BpeMmsi 0e3
OCTaHOBOK M PEMOHTA
3) Texuuyeckuit 00bEKT PYHKIIMOHUPYET O3 YenoBeKa
4) TexHuueckuit 00beKT BCE BpeMsl BBITIOIHSET MOJIC3HYIO paboTy
Nel193

VKaxxkuTe CBOICTBA TEXHHYECKOI'0 00BEKTa Ipru 1ACaIbHOM TEXHUYCCKOM PCUICHUU.

BI)I6€pI/IT€ HECKOJILKO u3 4 BAapUAHTOB OTBCTA:

1) TPAHCHOPTHPYEMOTO 00BEKTA

2) PazMepbl TeXHMUECKOT0 00BEKTa MPUOINKAIOTCS K HYITIO

3) Bpemst 00paboTku 00beKTa MprOIMKaEeTCs K HYIIO

4) KITJI mpubnmkaeTcst K eAMHUIIE, a PACX0Jl YHEPTUU MPUOJIMIKACTCS K HYITIO
Nel194

Pacnonoxure PE3YIbTATHI HHTCHHCKTyaﬂbHOﬁ JACATCIIBHOCTH II0 CTCIICHW HOBU3HBI
HarOOJIBIIIETO YPOBHA K HAUMCHBIICMY.

VYkaxuTe NopsI0K clieIOBaHMs BceX 4 BApUAHTOB OTBETA:

1) N3ob6perenne
2) [Tosre3nast Moeb
3) [TpombItieHHBII 00pa3er]
4) Hoy-xay
Ne195

Pacnonoxxure pe3ynbTarsl MHTEJUIEKTYAJIbBHOM — JESATENBHOCTH II0  CTEIEHU HOBU3HBI
HaUMEHBIIETO YPOBHS K HAaUOOJbIIEMY.

Ykaxure MOpAAOK CIICHOBAHUA BCEX 4 BApUAHTOB OTBCTA:

1) N3obperenne

Pa3mepsl TexHHUECKOT0 00BEKTA COBMAIAIOT C pa3MepaMu 00pabaThIBAEMOTr0 WIIH

OoT

OoT



2)
3)
4)

Tlonesnast Mmogenn

[TpombinIeHHBIN 00pa3ert

Hoy-xay

7.3.2. Kputepuu 4 HOPMbI OLlEHKH

Cemectp

dopma
NPOBEACHUA
NPOMEKYTOYHOM
arTecTalu

Kpurtepuu u HOpMbI OLlEHKH

IIpoBepka

3aJaHuN u

IIPOXOKJCHHE
UTOI'OBOTO TECTa

«Ga4TCHO»

40 u 6omee 6aI0OB

«HEC 3a4YTCHO»

MmeHee 40 0aiu1oB




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yueoHoe

KoanuyecTBO B

HAYYHOU
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsnaBue (3aroJjioBoK) I'ox n3panus ouodaunorexe /
n/m MeToinYecKoe nocooue,
HaumeHoBaHue
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 3bC
"ZNANIUM.COM
4 | IlonoBunkuH A. . OCHOBBI HH)XEHEPHOTO TBOPYECTBA Y4e6GHOe mocobue 2017 3BC
"ZNANIUM.COM
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
NPAaKTHUKYM, AP.) 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. Ilepeuenb npodeccHOHAIBHBIX 0a3 AAHHBIX M HHPOPMAIMOHHBIX CHPABOYHBIX
cucTeM

— Web of Science [DnekTpoHHBINH pecypc]| : MyJIbTHAUCIUIUIMHAPHAS pedepaTuBHas 0aza
JTAHHBIX. — Philadelphia: ClarivateAnalitics, 2016- ) — Pexum JOCTYyIa
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd1.

— Scopus [DnekTpoHHbIii pecype] : pebepatuBHas 6a3a manHbix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.
— Elibrary [Dnextponnsiii pecypc] : HaydHas 3JaeKTpoHHas OubnroTeka. — Mocksa : HOB,
2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

— Springer Link [Dnextponnsiii pecype] : [0a3a mannbix]. — Switzerland: SpringerNature,
1842— . — Pexxum nocryna : link.springer.com. — 3ari. ¢ skpana. — f13. anri.

— Science Direct [DnekTpoHHBIM pecypc] : KOJUICKIUS  DJICKTPOHHBIX  KHHT
usnarenabcTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum moctyna : sciencedirect.com. —
3ari. ¢ sKpana. — 3. aHri.

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Hanmenosanme IO PexBu3UTHI Aorosopa
n/n (1aTa, HOMep, CPOK JAeHCTBUS)
1 | Windows HoroBop Ne 690 or 19.05.2015r., cpok
JeCcTBHS - GECCPOUHO
2 | Office Standart JHorosop Ne 727 ot 20.07.2016r., cpok
JeCTBHS - 6ECCPOUHO
4 | MathCAD Akt 1/m ot 21.07.09 (I'oc. Kontpakr 487
ot 28.05.09) beccpounas




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

HanmeHnoBanune 000py10BaAHHBIX YUeOHBIX
Ka0OMHETOB, JIa00PATOPHUIi, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MPOBeIeHHA
N IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NPaKTU4YeCKUX U JJa00OPaATOPHBIX 3aHATHH,
MOMeIEeHHU 1JIs1 CAMOCTOATEIbHOMI
padoThl o0yyarommxcst (HoMep ayAuTOPUM)
Aynutopust BeOKOH(pepeHInH. DKkpaH TEJICBU3UOHHBIH, [THPMBI,
YueOHast ayTUTOpHS A7l IPOBEACHUS POKEKTOP Ha LITaTHUBE. CTOJ
3aHATUH JEKIMOHHOTO THIA. Y4yeOHas IIPEIO01aBaTEIbCKUM, CTYJIbs
ayIUTOpUs AJI IPOBEACHUS 3aHATUI pernoaaBaTeNbCKUE.
CEeMHMHApPCKOro Tumna. Y4yeOHas aynutopus 1uia | TpancnapaHT-iepeTsikka, CUCTEMHBIN
1 | KypcoBOro NMPOEKTUPOBAHUS (BBITIOJIHECHUS 0JI0K
KYpPCOBBIX pa0oT). YueOHast ayIuTOpHs IJist
MPOBEJICHUS TPYIOBBIX M MHIUBUYaTbHBIX
KOHCYJIbTAIIMN Y4eOHas ayaAuTopus JJIs
MIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOIS U
npomexxyrouHoi arrecrarmu. (YJIK-807)
Aynuropus BeOKOH(pEpEeHIIUH. Croubl yUYEHUYECKHUE., CTON
YyueOHast ayTUTOPHsI U IPOBEICHUS NpPEnoJaBaTeIbCKUM,  CTyJbs,  JIOCKa
3aHATUHN JEKIIMOHHOTO THUIA. Y4eOHas (mapkepHas), kadenpa uHanompHas, IIK,
AyIUTOPUS JJISl TIPOBENICHUS 3aHATUI TEJIEBU30P.
CEMHUHAPCKOro TUMNa. Y4yeOHas ayuTopus AJis
2 | KypcOBOTO MPOEKTUPOBAHUS (BBITTOITHEHUS
KYPCOBBIX pa0oT). YueOHas ayAUTOpHs IS
MIPOBEJICHUS TPYIIOBBIX ¥ HHIUBUYaThHBIX
KOHCYJIbTalMi YueOHas ayiuTopus s
NPOBE/ICHUS 3aHATUH TEKYIIEro KOHTPOJIS U
npomexxyrounoit arrecrarmu. (YJIK-301)
[Tomemenue st camocTosATeNbHONM padboThl | CTOBI Y4EHHYECKHE, CTYJIbA
3 | crynenTos (I'-401) yuennueckue, [IK ¢ BBIXOJOM B CETh

WNHuTtepHer




