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1. Ilean ocBOEHUN TUCIUILIHHDI

Llenb OCBOEHMS TUCHMIUIMHBI — OOECIIEYeHHE KOHCTPYKTOPCKO-TEXHUYECKOH MOATOTOBKU

OakajaBpoB 11O

HarpaBieHuto  15.03.05 KoHCTpPYKTOPCKO-TEXHOJIOTHUECKOE

oOecrieueHue

MAalllMHOCTPOUTCIIbHBIX IPOU3BOJACTB OCHOBAM HAYYHBIX I/ICCJIeI[OBaHI/If/'I.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:

«Bricmas

MareMaTtuka»,

«DPusnkay,

TCXHOJIOTHU B MAIIMHOCTPOCHUN .

«TexHonorus

MalIMHOCTPOCHUSA Y, «CHeHI/IaJ'IBHBIC

I[I/ICI_[I/IHJII/IHLI " OpPaKTHUKHU, JJI1 KOTOPBIX OCBOCHUC Z[aHHOf/'I JUCHUITIINHBI HGOGXOI[I/IMO KakK

MMpEACCTBYIOLICC:

«HpOGKTI/IpOBaHI/Ie MAIIUHOCTPOUTEIIBHOTO IIPOU3BOJACTBAY,

Texnonorus

(U3UKO-TEXHUYECKON 00pabOTKN MaTepraioBy, AJIsl BHIIIOJIHEHUS BBITYCKHOW KBATM(PUKAMOHHON

paboTHI.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJIUpYeMble
KOMIETEeHIHH
(Koa 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS

KOMIIeTeHIH I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

[TK-2: ctocoOHOCTH
UCIIOJIb30BaTh METOJIbI
CTaHJAPTHBIX UCIIBITAHUN
0 OTIpeIeNIeHUI0 (PU3UKO-
MEXaHUYECKHUX CBOMCTB U
TEXHOJIOTHYECKUX
IIOKa3aTesel MaTepruasioB
Y TOTOBBIX
MAaIIMHOCTPOUTENIbHBIX
W3/IeNNi, CTaHAAPTHBIE
METO/IbI UX
MIPOEKTUPOBAHMS,
MPOTPECCUBHBIE METOIbI
AKCIUTyaTaluy U3AEITUN

3HaTh:

- METOJIbl CTAHIAPTHBIX UCITBITAHUI
TI0 OTIPEIEIICHUI0 (PU3UKO-
MEXaHMYECKHUX CBOMCTB I'OTOBBIX
MaIHI/IHOCTpOI/ITGJ'II)HI)IX I/I3Z[€J'II/II\/'I;
- METO/IbI OTIpeIeTICHHUS
TEXHOJIOTHYSCKHX ITOKa3aTenei
MaTepuasos;

- CTaHI[apTHI)Ie METOAbI
POEKTUPOBAHUS U3IEIHIA;

- IIPOIPECCUBHBIE METOIBI
IKCIITyaTalluu U3JeNui.

VYMeTh:

- OIpenensaTh PU3NKO-MEXaHUIECKHE
CBOMCTBA TOTOBBIX
MAIlIMHOCTPOUTEIIbHBIX U3IEIUN;

- OMPENETATh TEXHOJIOTUYECKUE
IOKa3aTeJIM MaTEPUaIoOB U TOTOBBIX
MAIIMHOCTPOUTENBHBIX U3ETUN;

- IPOEKTUPOBATH TEXHOJIOTHYECKUE
MPOLECCH U3TOTOBJICHUS U3IEIHI;
- TI0JIb30BAThCS POIPECCUBHBIMU
METOJIaMH SKCILTYaTally U3ICIIHI.

Bnagers:

- MCTOAaMHU CTaHJAAPTHBIX HCIBITAaHUH
0 OTpeIeeHUI0 (PU3UKO-
MeXaHNYEeCKNX CBOMCTB I'OTOBBIX
MAaIIMHOCTPOUTEIbHBIX U3/IENUH;

- METOJAMHU OTIPEICNIEHUS




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIHH
(Ko 1 HAMMEHOBAHME)

NHauKaTopbl 10CTHXKEHUS

KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0y4eHust

TEXHOJIOTHYECKHX ITOKa3aTelei
MAaTEepHaJIOB;

- CTaHJAPTHBIMU METOJIaMH
MPOEKTUPOBAHUSI U3]IECIINI;
- MIPOTPECCUBHBIMU
SKCIUTyaTalyuy U3JEIUN.

METOJaMU

ITK-10: cnocoOHOCTE K
MMOIOJHEHUIO 3HAHUH 3a
CYeT HAyYHO-TEXHHYCCKON
uHpopMaun
OTEYECTBEHHOI'O U
3apy0e)HOTO OTBITA TIO
HaIPaBICHUIO
HCCIIEIOBaHMS B 001aCTH
pa3paboTKH,
IKCIUTYaTaIlHH,
aBTOMOOMJIM3ALIMHU 1
peopraHu3aIyu
MAITMHOCTPOUTEIIBHBIX
MIPOU3BO/JICTB

3HaTh:

- HayYHO-TEXHUUYECKYIO HH(OpMAIUIO
OTEYECTBEHHOTO M 3apy0eKHOTO
OTIBITA 110 HATIPABICHUIO
WCCJICIOBaHMS B 00J1aCTH pa3paboTKH
MAaIIHHOCTPOUTEIILHBIX TIPOU3BOJICTB,;
- HAy4YHO-TEXHUYECKYI0 HH(POpMAIIHIO
OTEUYECTBCHHOT'O U 3apy0e)KHOTO
OTIBITA 10 HAIIPABJICHHUIO
HCCIICAOBAHUA B 00J1aCTH
9KCILTyaTalliy MAllMHOCTPOUTEIBHBIX
IIPOU3BO/ICTB,;

- HAy4YHO-TEXHUYECKYI0 HH(POpMAIIHIO
OTEUYECTBCHHOT'O U 3apy0e)KHOTO
OTIBITA 10 HAIIPABJICHHUIO
HCCIICAOBAHUA B 00J1aCTH
peopraHu3aiuu
MAaIIMHOCTPOUTEIBHBIX TPOU3BOJICTB;
- HAy4YHO-TEXHUYECKYI0 HH(POpMAIIHIO
OTEUYECTBCHHOT'O U 3apy0e)KHOTO
OTIbITA 110 HAPABIECHUIO
HCCIEIOBAHUS B 001aCTH
aBTOMOOMJIM3AIUU
MAaIIHHOCTPOUTEIBHBIX TPOU3BO/ICTB,;
- BUABI UCCIIETOBAHHUIM:
JTUTEepaTypHBIC, TECOPETUUECKUE U
SKCIIEPHUMEHTAIbHBIE.

YMers:

- IONIOJIHATH 3HAHUSA 34 CUET HAy4YHO-
TEXHUYECKON HHpOopMaIuu
OTEYECTBEHHOT'0 U 3apyO0eKHOTO
OTIbITA 110 HANPaBIECHUIO
ucclieIoBaHus B 001acTH pa3paboTKH
MaIIMHOCTPOUTENBHBIX TPOU3BO/JICTB,;
- IONIOJIHATH 3HAHUSA 34 CUET HAyYHO-
TEXHUYECKON HHpOopMaIuu
OTEYECTBEHHOT'0 U 3apyO0eKHOTO
OTIbITA 110 HAPaBIECHUIO
UCClieIoBaHus B 001aCTH
9KCILTyaTalliy MalllMHOCTPOUTEIbHBIX
IIPOU3BOJICTB,;

- IONOJIHATH 3HaHMS 33 CUET HAyYHO-




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIeTeHIUH
(Koa 1 HAMMEHOBaHUE)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0y4eHust

TEXHHYECKON MH(POpMAIHH
OTEUYECTBEHHOT'O U 3apy0eKHOTO
OITBITA 110 HAIPABJICHUIO
HCCIIeIOBaHuUs B 001aCTH
peopraHu3alyu
MAaIIMHOCTPOUTEIBHBIX TPOU3BOJICTB,;
- MIOTIOJTHATH 3HAHUS 3a CUET HAayYHO-
TEXHUYECKOH HHPOpMaIiu
OTEUYECTBCHHOI'O U 3apy0EKHOTO
OTIBITA 110 HAPABICHUIO
HCCIIEI0BaHMS B 00/1aCTH
aBTOMOOMIIM3AIUU
MAaIIMHOCTPOUTEIIbHBIX IIPOU3BO/ICTB;
- IPOBOJIUTH JIUTEPATYPHBIC U
TEOPETUYECKHE UCCIICIOBAHUS 110
3aJJaHHOM TeMaTHKe.

Bnaners:

- HayYHO-TEXHUYECKOW MHpOopManuei
OTEYECTBEHHOI'0 1 3apyO0eKHOTO
OIIBITA 110 HAIIPABJIICHUIO
UCCIIeI0BaHUs B 00JIaCTH pa3paboTKU
MaIIMHOCTPOUTEIBHBIX IIPOU3BOCTB,;
- HayYHO-TeXHHUYECKOW nHpopManuei
OTEUYECTBEHHOI'O U 3apy0eKHOT0
OIIbITA 110 HAIPABIECHUIO
UCCIIeIOBaHMsl B 001aCTH
9KCIITyaTaliy MAlIMHOCTPOUTEIBHBIX
MIPOU3BO/JICTB;

- HayYHO-TeXHHUYECKOW HHpopManuei
OTEUYECTBEHHOI'O U 3apy0eKHOT0
OIIbITA 110 HAIPABIECHUIO
UCCIIeIOBaHMsl B 001aCTH
peopraHusanumu
MaIIMHOCTPOUTEIBHBIX TPOU3BO/ICTB,;
- HayYHO-TeXHHUYECKOW HHpopManuei
OTEUYECTBEHHOI'O U 3apy0eKHOT0
OTIbITA 110 HAIPaBIECHUIO
HUCCIENOBAHUA B 001aCTH
aBTOMOOWIIN3ALUU
MaIIMHOCTPOUTEIBHBIX TPOU3BO/ICTB,;
- METOJUKOU IPOBEAECHUS
JUTEPATYPHO-TIATEHTHBIX U
TEOPETUYECKUX UCCIECIOBAHUN.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYLIEr0

Tperuii oTamn - BBIOOP KOHKPETHOTO
TEXHUYECKOI'O PELICHHUS.
DopMyIHpoOBaHHE UCXOIHOM IMIIOTE3E]

Bun . KOHTPOJIA
. HauMeHnoBaHue TeM 3aHSITHH Oo0nbem,
Moayas (pa3aes) | y4eOHoi . Cemectp banasl | MHTEpakTHB, 4.| (HAMMEHOBaHUE
(yuedHoli padoThI) u,
padoThI OLIEHOYHOI'0
cpeacrsa)
Monyns 1. Jlek. Hcropus pa3Butus HayKu 8 3 - - Bomnpocs! k 3auery
CoBEpILICHCTBOBAHKE Cp, Wcropust pa3BUTHS HAYKH 8 7 - - Bompock! k 3auety
TEXHOJIOTMYECKUX =
OLLECCOR C [Ip. CoBeplIeHCTBOBAHUE TOKAPHOM OINEpalllH. 8 6 - - Otuer B
10§ B .
pol [lepBslii ATam - onucaHue JIMMTUPYIOLIETO PIIEKTPOHHOM BUJIE
MCII0JIb30BaHUEM
3V ILTATOR MoKaszaTess. AHaJIU3 CUTYalUH.
ia yHHX DopMYJIMPOBAHUE HAYYHBIX LIEJIEH U 3a]1a4
¥ . Cp. CoBeplIeHCTBOBAaHUE TOKAPHOU OTEepalvu. 8 7 - - Bormpocs! k 3auery
MCCIIeoBaHHH [IepBblii 3Tan - onucaHue TMMTUPYIOLIETO
MoKasaress. AHaJIu3 CUTyaluu.
DopMYIMPOBAHUE HAYYHBIX LIEJEH U 3a/1a4
IIp. CoBepiIeHCTBOBaHUE TOKAPHOW OIEpaLiy. 8 6 - - Otuer B
Bropoii atan - nouck nHpopmanuu. DJIEKTPOHHOM BUJE
PazpaboTka 0600IIEHHOTO TEXHUYECKOTO
pelieHus
Cp. CoBepiIeHCTBOBaHUE TOKAPHOW OTEpaLiy. 8 7 - - Bomnpocsl k 3auery
Bropoii atan - mouck nndopmaruu.
PazpaboTka 06001IEHHOTO TEXHUYECKOTO
pelieHus
IIp. CoBepIieHCTBOBAaHUE TOKAPHOU OTIEepaIlnu. 8 6 - - Otuer B
Tpertuii sTamn - BHIOOP KOHKPETHOTO PIIEKTPOHHOM BHJIE
TEXHUYECKOTO PELICHHUSI.
DopMYIMPOBAHUE UCXOAHON TUIIOTE3BI
Cp. CoBeplIeHCTBOBaHUE TOKAPHOW ONEepaIiy. 8 7 - - Bomnpocsl k 3auery




®opMbl TEKYLIEr0

HAayYHBIX

HUCCiIcaJ0BaHUs

Bun . KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOI HaHMeHOBamfe TEM 3aATTHH Cemectp Obnem, bannbl | MHTEpaKTHB, 4.| (HAUMEHOBaHUE
(yuedHoli padoThI) u,
padoThI OLIEHOYHOI'0
cpeacrsa)
IIp. CoBepIieHCTBOBaHUE TOKAPHOM ONepaIu. 8 6 - - Otuer B
UYeTBEpTHIN 3TAI - MOATOTOBKA DJICKTPOHHOM BUJE
nccnenoBanui. [Iposenenue
Cp. CoBeplIeHCTBOBAaHUE TOKAPHOU OTEepallvu. 8 7 - - Bormpocs! k 3auery
UeTBEpTHIH ATAI - MOJATOTOBKA
nuccnenoanuil. [Iposenenue
[Ip. CoBeplIeHCTBOBAHUE TOKAPHOM OINEpaLlH. 8 6 - - Otuer B
[1aTe1it 3Tan - 00paboTKa pe3yIbTaToOB DJIEKTPOHHOM BHJIE
HCClIeJOBaHUH
Cp. CoBepleHCTBOBaHUE TOKAPHOW OIEpaiy. 8 7 - - Bormpocs! k 3auery
[Taterit aTam - 06paboTKa pe3yIbTaTOB
HCCIEA0BaHUN
IIp. CoBeplieHCTBOBaHUE TOKAPHOU OTEepaIlvu. 8 6 - - Otuer B
[TecToii 3Tan - PopMyaupOBaHUE DIIEKTPOHHOM BUIE
BBIBOJIOB U MPEJIOKEHNUN IO BHEIPEHUIO
Cp. CoBepIIeHCTBOBaHUE TOKAPHOW OIEpaLiy. 8 7 - - Bomnpocsl k 3auery
[lecToit aTamn - @opmyMpoOBaHUE
BBIBOJIOB U NPEIJIOKEHNN 110 BHEPEHUIO
Monyns 2. Jlek. OKCIIEpUMEHTAIbHBIE HCCIEAOBaHUS. 8 3 - - Bormpocs! k 3agery
[IpoBencHue u JIaGopaTopHbIif U TPOU3BOJCTBEHHBIN
00paboTka sKcriepuMeHT. TeopeTuueckue
PE3yJIBTAaTOB uccienoBanus. JIuteparypHo-naTeHTHbIE




Moayas (pa3aen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedHoli padoThI)

Cemectp

Oo0nbem,

Banasl

HNHuTepakTus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

ICCIEJOBAHUN

Cp.

DKCHepUMEHTAIbHbIC UCCIICOBAHHMS.
JIaGopaTopHBIi U TPOU3BOICTBEHHBIN
IKCIepuMeHT. TeopeTHuecKue
uccieaoBanus. JInTeparypHo -MmaTeHTHbIC
UCCIICIOBAHMSI

Bomnpocsr k 3auety

JIek.

OnnHodakTOpHBIN YKCIIEpUMEHT. J{nana3ox
BapbupoBaHus. MHTepBa.
JloBepUTENbHBINH HHTEPBAJL. BHIOOPOYHEIit

Bormpocs! k 3auery

Cp.

OnHOdaKTOPHBIHN SKcIIepuMenT. J(nana3zon
BapbupoBaHus. lHTepsa.
JloBepuTtenbHbIil MHTEpBa. BoIOOpOUHbII

Bompocs! k 3auery

JIek.

MHuorodakTopHbiii SkciepuMenT. [1omHbIi
Y YaCTUYHBIN YKCIIEPUMEHT.
MaremMarnueckoe IJIaHuPOBaHUE
MHOT'0()aKTOPHOTO SKCHEPUMEHTA.
Ob6e3pa3meprBaHre BETUUNH

Bormpocs! k 3auery

MHuorodakTopHbiii SkciepuMenT. [1omHbIi
Y YaCTUYHBIN HKCTIEPUMEHT.
MaremaTrnyeckoe riaHupOBaHUE
MHOT0(aKTOPHOTO IKCIIEPUMEHTA.
O06e3pa3MeprBaHie BEITHYUH

Bormpocs! k 3auery

JIek.

JpobHble pernku. XapakTepuCTUKI
JIpoOHBIX pelutnK. HachleHHbIH OMBIT,

BOHpOCBI K 3a4CTy

Cp.

Jpobuble perinku. XapakTepUCTUKI
ApoOHBIX peruinK. HachlieHHbIH OnbIT,

Bormpocs! k 3agery

JIek.

KoMmo3uiimonHsbIil miaH TpéXPakToOpHOTO
sKcnepuMenTa bokca-YuiacoHa.

BOHpOCBI K 3a4CTy




®opMbl TEKYLIEr0

Bun . KOHTPOJIA
. HauMenoBaHnue TeM 3aHSIITHH Oo0nbem,
Moayas (pa3aes) | y4eOHoi . Cemectp banabl | MHTEpakTHB, 4.| (HAMMEHOBaHUE
(yuedHoli padoThI) u,
padoThI OLIEHOYHOI'0
cpeacrsa)
Cp. KoMmo3urmonssli miad TpéxHakTOPHOTO 8 7 - - Bomnpocs! k 3auety
skcrepuMenTa bokca-YuicoHa.
IIp. Opranu3zanus U MiIaHupoBaHUE 8 6 - - Otuer B
skcnepuMmenTa. DopmynupoBaHue RJIEKTPOHHOM BHUJIE
Hay4yHBIX 1iesiel U 3a7a4. BeiOop Monemnu.
Ornpenenenue u3MepsieMbIX MapaMeTpoB.
BupryanbHblil 5KCIEPUMEHT
Cp. Opranu3zanys 1 IIaHUPOBaHUE 8 7 - - Bomnpocsl k 3auety
skcnepuMmenTa. DopmynupoBaHue
Hay4yHBIX 1iesiel U 3a7a4. BeiOop Monemnu.
Onpenenenue u3MepsieMbIX MapaMeTpoB.
BupryanbHblil 5KCIEPUMEHT
Jlex. TexHu4Yeckoe OCHAIEHNE SKCIIEPIMEHTOB. 8 3 - - Bompocs! k 3auery

H3mepeHne HedNeKTPUIECKUX 1
QJICKTPUYCCKUX BCIIMYHMH. CTaHI[apTHI)Ie
npubopsl. OOIIHE CBEIEHUS O
npeodpasoarensax. [Ipunuun paboTsl U
NPUMEHEHHE: TThE30JICKTPHUECKHE
npeoOpazoBarenu,
MTHEBMOATICKTPOKOHTAKTHBIE IATUNKH,
TCH30PE3UCTOPEI, MHAYKTUBHBIC TATYNKHU,
TOKOBHMXPEBBIC JATYNKU




Moayas (pa3aen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedHoli padoThI)

Cemectp

Oo0nbem,

Banasl

HNHuTepakTus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Cp.

Texumyeckoe OCHAIICHUE SKCIICPUMECHTOB.

N3mepenne HedNIeKTPUYECKUX U
JIeKTpUUYeCcKUX BennyuH. CTaHIapTHBIE
npubopsl. O0mIMe CBeIeHus O
npeoOpaszoaresax. [IpuHuun paboTsl u
MIPUMEHEHHE: TThE303ICKTPHIECKUE
npeoOpa3oBareiy,
IMHCBMOOJIICKTPOKOHTAKTHBIC JaTYUKU,
TEH30PE3UCTOPbI, UHAYKTUBHBIE TaTYUKH,
TOKOBUXPEBBIC NATYUKU

Bomnpocsr k 3auety

Monyins 3. Cpencrsa
TEXHOJOTHYECKOIO
OCHAILEHUS TIpU
[POBEICHUU
DKCIIEPUMEHTOB

JIek.

[TpuGops! 1715 Uccea0BaHUsS
TEII0()U3NYECKUX SBJICHUN: TEPMOMETHI,
TE€pPMOIIaphl, MTUPOMETPHI

BOHpOCH K 3a4CTy

[TpuGops! 1715 Uccea0BaHUsS
TEII0()U3NYECKUX SBJICHUN: TEPMOMETHI,
TE€pPMOIIaphl, MTUPOMETPHI

BOHpOCH K 3a4CTy

JIek.

[Ipumenenne 9BM npu npoBeaeHun
dKCIIeprUMeHTOB. Haydunbie mpubopsl,
coBMmecTMBIe ¢ DBM. ABTOMarHueckast

peructpanus pe3yJbTaTOB OKCIICPUMCHTOB.

BupryanbHblil 5KCIEpUMEHT

Bormpocs! k 3auery

IIpumenenne DBM npu npoBeieHnN
dKCIIepUMEHTOB. Hay4uHbie mpuOopsl,
coBMecTUMEIE ¢ DOBM. ABTOMaTHueCcKas

peructpanus pe3yJbTaTOB SKCIICPUMCHTOB.

BupryanbHslil 5KCIEPUMEHT

Bormpocs! k 3agery




®opMbl TEKYLIEr0

Bun . KOHTPOJIA
. HauMenoBaHnue TeM 3aHSIITHH Oo0nbem,
Moayas (pa3aes) | y4eOHoi . Cemectp banabl | MHTEpakTHB, 4.| (HAMMEHOBaHUE
(yuedHoli padoThI) u,
padoThI OLIEHOYHOI'0
cpeacrsa)

IIp. O6paboTtka o kputeputo CThIOJCHTA. 8 6 - - Otuer B
Tabnuua 3Hauenuit kpurepus CThIOJICHTA. DIIEKTPOHHOM BUJE
Kputepuii rpy0Obix omubok. Tabnuia
JIONYCTUMBIX 3HaUeHUH. JlOBEpUTEIbHBIN
untepBas. ObpaTHas 3a1a4a 1Mo
OIIpEENIEHUIO JOCTATOYHOTO YHCIIa

Cp. O6pabotka no kpureputo CTbIO/ICHTA. 8 7 - - Bomnpocsr k 3auety
Tabnuna 3HaueHnit kpurepust CTbIO/IEHTA.
Kputepuii rpy0Obix omubok. Tabnuia
JIONYCTUMBIX 3Ha4eHUH. JlOBEpUTEIbHBIN
unTepBan. ObpaTHas 3aaa4a 1Mo
OTIpeICNIEHUIO JOCTATOYHOTO YHCIIa

IIp. Koppensus reopun u 8 6 - - Otuer B
SKCIEPUMEHTANIbHBIX JaHHbIX. Kputepuii RJIEKTPOHHOM BHUJIE
Oumepa. Onpeaenenne Koppesiiuu
pacUETHOU U SKCIIEPUMEHTATIBHON
BEJIMYMHBI. JIMHEHAs SKCIIpEeCcC OIleHKa
KOpPEJSALINN TEOPETUUECKUX U
IKCIIEPUMEHTAIILHBIX PE3YyIbTaTOB

Cp. Koppensauus reopuun u 8 7 - - Bormpocs! k 3agery

AKCIEPUMEHTANIbHBIX TaHHbIX. Kputepuii
@umiepa. Onpenenenne Koppesiun
pacYETHOM U IKCIIEPUMEHTAIBHON
BEJIMYMHBI. JIMHEIHAs SKCIIpECcC OlleHKa
KOPPEJSALMU TEOPETUUECKUX U
AKCIEPUMEHTAIBHBIX PE3yJbTaTOB




®opMbl TEKYLIEr0

Bun . KOHTPOJIA
. HauMenoBaHnue TeM 3aHSIITHH Oo0nbem,
Moayas (pa3aes) | y4eOHoi . Cemectp banabl | MHTEpakTHB, 4.| (HAMMEHOBaHUE
(yuedHoli padoThI) u,
padoThI OLIEHOYHOI'0
cpeacrsa)

IIp. Anmnpokcumanus pe3yabTaToB 8 6 - - Otuer B
SKCIIEPUMEHTOB C LIEJIBIO MTOJIY4YEHUs HJIICKTPOHHOM BH/JIE
SMIIUPUYECKUX 3aBUCUMOCTEN. MeTon
HaWMEHBIIINX KBaIPATOB.
KoMOuH1poBaHHas SKCIOHEHIIUATBHO-
CTENEHHAsl 3aBUCUMOCTb - (PYHKIUSA
I'panoBckoro

Cp. Annpokcumanus pe3yabTaToB 8 7 - - Bormpocs! k 3auery
9KCIIEPUMEHTOB C 1IEJIbIO MOIY4YEHHUS
SMIIUPUYECKUX 3aBUCUMOCTEN. MeTon
HaWMEHBIIINX KBaIPATOB.
KoMOuHMpoBaHHas SKCIIOHEHITUATBHO-
CTENEHHAsl 3aBUCUMOCTb - (PYHKITUS
I'panoBckoro

[Ip. Onucanue pe3yinbTaTOB SKCIIEPUMEHTOB C 8 6 - - Otuer B
IOMOUIbIO NOJUHOMOB PIEKTPOHHOM BUJE

Cp. Ornucanue pe3ysbTaTOB IKCIICPUMEHTOB C 8 8 - - Bomnpocsr k 3auety
MIOMOIIIbIO TOJINHOMOB

JIek. Pa3paboTka 0600IIEHHOTO TEXHUYECKOTO 8 3 - - Bompockr k 3auety

pewenust. [Touck napopmanuu. Ber6op
KOHKPETHOTO TEXHUYECKOTO PEIICHHS.
dopMynupoBaHUE UCXOAHOM TUIOTE3BI.
[IpoBepka nCX0IHOM TMNOTE3bl. AHAIU3 U
00BsICHEHUE PE3yIbTATOB.
dopmynupoBaHue BEIBOJOB U BHEIPEHUE
pe3yabTaToB




®opMbl TEKYLIEr0
Bun . KOHTPOJIA
. HauMenoBaHnue TeM 3aHSIITHH Oo0nbem,
Moayas (pa3aes) | y4eOHoi . Cemectp banabl | MHTEpakTHB, 4.| (HAMMEHOBaHUE
(yuedHoli padoThI) u,
padoThI OLIEHOYHOI'0
cpeacrsa)
. a3paboTka 0000IIEHHOTO TEXHUYECKOTO , - - OIPOCHI K 3a4ET
C P 0 600111e e e 8 8,75 B
pewenust. [Touck napopmanuu. Beioop
KOHKPETHOI'O TEXHUYECKOTO PEILICHHUS.
@OopMyIMPOBAHUE UCXOAHON TUIIOTE3BI.
[IpoBepka ucXoIHOM TUNOTE3bl. AHATIU3 U
00BSICHEHUE PE3YIbTATOB.
@opMyIHpOBaHHUE BHIBOJIOB U BHEPEHUE
pe3yabTaToOB
ITA 8 0,25
Hroro:; 144




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B mpomecce n3ydeHus: TUCHUTUIMHBI UCTIONB3YETCSI TEXHOJIOTHS TPAIUIIMOHHOTO O0ydeHUs
(JIekIuu, MpakTH4YeCKue paboThl, CAMOCTOSITEIIbHAS paboTa CTYJCHTA).

Benymieit nestensHOCTh B TIpOIlecce 00yUSHUS SBISETCS yueOHas IeATEbHOCTh CTYJCHTOB,
XapaKTEpU3YIOIIAsCsl JIEHCTBYIONICH CHCTEMOW TMO3HABATENBHBIX MPOIECCOB, HAYMHAS C
BOCTIpUATUS  HWHPOPMAIIMM W  3aKaHYMBAs  CJIIOXHEUIIUMHU  TBOPUYECKMMH  IPOIECCAMU,
CHOCOOHOCTSIMH  OOIIET0 M YacTHOTO XapakTepa, 3MOIMOHAIBHBIMU SIBICHHSIMH, KOTOPBIC
MOTHBHUPYIOT MHOTHE CUCTEMBI YU€OHBIX JICHCTBUH, a TaK e OOIIMMH U YaCTHBIMH MOTHBAIUSMHU.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIIMHBI

K ocobennoctsim o0ydeHus mucrumuinHe «OCHOBBI HAYYHBIX HCCICIOBAHHI» MOMKHO
OTHECTH CPEJHIOK HAIOJHAEMOCTh YYeOHOH Tpynmbl H, COOTBETCTBEHHO, ITOCTOSHHOE
B3aMMOJICHCTBHE MEXKIy CTYJACHTaMH U TMpernojaBaTeliiM, a TaK K€ MaKCUMaIbHYIO
NPUOJIMKEHHOCTD S3bIKOBOTO MaTepuaia K MpoeCCHOHALHON JCATENBHOCTH, YTO BBIPAXKACTCS B
MOJICTTUPOBAHUH MPOPECCHOHATBHBIX CUTYAIIUH.

[TonroToBka K MPaKTUYECKUM 3aHSATHUSM 3aKJIFOYACTCS B pa0dOTE C KOHCIEKTOM JICKIIHA I10
JAHHOM TeMe, B M3YYEHHUH COOTBETCTBYIOIETO pasfesia y4eOHHKa WM Yy4eOHO-METOAMYECKOTO
nocoOusi, B MPOCMOTPE JOMOJHHUTEIBHOM JuTepaTypbl. [IpakTudeckre paOOThI BBIOJIHIIOTCS B
aymutopud. OTYEThI C BBITOJHCHHBIX MPAKTHYCCKUX PaOOT MOATOTABIUBACTCS M 3aIlOJIHICTCS
CTYZICHTOM CaMOCTOSITEIIEHO.

Ilenp npakTHUeCcKUX pPabOT: 3aKpENmuTh NPHOOPETEHHBIC HA JICKIUAX TCOPETHUSCKUC
3HaHus. 1)1 IpoBeIeHHS MPAKTHYECKUX Pa0OT MCIIOIB3YOTCS:

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

- 3JICKTPOHHO-BBIYHCIUTEIILHBIC MATUHBI (TICPCOHAILHBIC KOMITBIOTEPHI).

[TpoMexyTOUHBII KOHTPOJh 3HAHUM CTYJEHTOB MPOBOJUTCS Ha OCHOBAaHUU IMPOBEICHUS
KOHTPOJIBHBIX OIIPOCOB IPH 3aIIUTE MPAKTHICCKUX Pa0OT.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp
(WM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
8 I1K-2 [TpaxkTrueckue padotsl Ne 1
Bomnpocsr k 3auety Ne 1-25
8 ITK-2, T1K-10 [TpaxTrueckue padotTsr NeNe 1-2
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 NpeasioKeHHbIM TEOPETUYECKUI MaTEPHAIL.

CornacHO BapuaHTy MPOBECTH JIMTEPATYPHO-NIATEHTHOE MCCIECJOBAaHUE MEXaHUYECKOM
orepanuu.

3. Oxupaemblii (e) pe3yJbTar (bI): 0popMIIEHHE OTUETa B TpeOyeMoM opmare.

Ne OOBbeKT nccie0BaHus
BapHUaHTa
1 CoBepllIeHCTBOBaHNE CBEPIIMIIBHOM onepanuu
2 CoBepI1IeHCTBOBaHUE PACTOUYHOM 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 CoBepIIIeHCTBOBAHNE TIOCKONIIN(OBATHHON OnepaIiu
9 CoBepI1IeHCTBOBaHUE TOKAPHOM onepanuu
10 CoBepI1IeHCTBOBaHUE TOPLUEKPYTIONUIN(OBATILHON ONlepaliui
11 CoBepHIeHCTBOBAHNE XOHMHTIOBAJIBHOM ONEpaliy
12 CoBepI1IeHCTBOBAaHUE MOJIMPOBATIHHON ONepaIiu
13 CoBepIIIeHCTBOBaHNE TEPMHUYECKON OTIEpaIiuu
14 CoBepI1IeHCTBOBaHUE 3y0OCTPOraIbHON Onepaliu
15 CoBeplIeHCTBOBaHKE IEBEHTOBAJIbHON ONepanun
16 CoBepIIIeHCTBOBAHUE CBEPIIMIILHON ONEpaIiiy
17 CoBepI1IeHCTBOBaHUE PACTOUYHOM onepanuu
18 CoBepiieHCTBOBaHME NUTH(POBAILHON onepanun
19 CoBepIiieHCTBOBaHUE (Ppe3epHOil onepariu
20 CoBepieHCTBOBaHME 3y00(pe3epHOit onepanun




21

CoBepIIeHCTBOBAHNUE BHYTPUIILIH()OBAIILHON OTIEpAITHH

22 CoBepllIeHCTBOBaHME MPOTSKHOM onepanuu

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 3y00CTPOTANBHON ONepaliu

30 CoBepllIeHCTBOBaHKE IEBEHIOBAJIBLHON ONepanun

IIpakTuyeckoe 3amanue Ne2. «OOpaboTka  pe3yJbTaTOB  AKCICPUMEHTAIBHBIX

HUCCIIENOBAHUI.

1. Heap 3ansatus: opmupoBanne HaBbIKa 00PaOOTKU IKCIIEPUMEHTAILHBIX HCCIIEOBAHUI.

2. AITOPUTM BBHINOJTHEHUS MPAKTHYECKOT0 32/1aHUSA
N3yunth npeioKeHHBINM TEOPETUUECKUN MaTEPHal.
CorymacHO BapHaHTy IIPOBECTU JIUTEPATYPHO-TIATEHTHOE HCCIIEIOBAaHUE MEXaHUYECKON

Oorcpanuu.

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

Bapuanm Nel

1.HaliT moBepHTENbHBI WHTEpBaN IOJAaYH NPH IPOJOIHFHOM TOYCHHH Baia TuaMeTpoM 36MM (mpoBemu 6

OTIBITOB).
N S,
MM/0
0
1 0,8
2 1,2
3 1,0
4 0,4
5 1,4
6 0,6
2.BcneacTBre dKcniepuMeHTa U3MEPUIIM MOMEHT CHIIbI TpeHus. OOpaboTaTh pe3yabTaThl 0 KPUTEPUIO TPYObIX
OmHNO0K.
n W,
Hw™m
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

O0paboTarh pe3ynbTaThl O METOAY HAaUMEHBIIHX KBaPaToB.
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 WCTBITAHUKM THIOBOTO Yy3Ja Bal-BTYJKa HCCIEAYETCs Harpy3ka Ha oOpasiupl. [lonmydeHsl ciemyrouue
3aBUCHMOCTH:

p=f(W) — npaktudeckas

P=f(W) — teopeTuueckasi

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
513,04

WIN|FRP([WINFRP(WINFRP(WIN| P [—

O06paboTaTh pe3ynbTaThl 3KCIIEPUMEHTA COTIACHO KpuTeputo durmepa.

3.Uccrenyetcs BiausHUE TTyOUHBI UTH(OBaHUA 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

O0paboTath pe3yNbTaThl 110 METOAY HAMMEHBIIMX KBAJPATOB.
Bapuanm Ne3

1.ITpu smutee crumaBa Al-Si mposemero 8 ombrToB. OmpenenuTh TOBEPHTEIBHBIN HWHTEPBAT MaKCHMAaJbHOM
CKJIOHHOCTH K TOPSYNM 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.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 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

OmucaTh pe3ynbTaThl SKCIIEPHMEHTOB € IIOMOLIBIO MTOTHHOMA.
Bapuanm Ned

1.V3Meputh HOBEpUTENBHBIN HHTEPBAJ HApY>KHOTO JHaMeTpa Bajia ¢ ABOJIbBEHTHBIMU nutniiamMu. Ilposeneno 13
OTIBITOB, Cpe/IHee 3HaUeHHe quameTpa cocrapisieT 120,03mMM, cpenHekBagpaTudHoe oTkioHeHue 0,93.

2.IIpoBOIMINCH WCHBITAHUS TOPMO30B IPH CKOPOCTSAX CKOMBKEHUS Veemax=120M/C, maBmenumsx 2,5 Mra.
HccnenoBanu TemnepaTypy Ha MOBEPXHOCTH TpeHUs. [losrydeHs! crenyonme 3aBUCHMOCTH:

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|FP(WINIFP(WINIFPWINFPWIN[FP|—

O0paboTaTh pe3ynbTaThl SKCIEPUMEHTA COTIIaCHO KpuTepuio durepa.
3.ITpou3BecTr SKCHPECC—OIECHKY TEOPETHYECKUX M IKCIEPUMEHTAJbHBIX PE3yJbTaTOB (CM. YCIIOBHE 3aJadu
No2). CnenaTh COOTBETCTBYIOIINE BBIBOIBI.
Bapuanm Ne5

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

N D, mm

1 99.030

2 98.971




99.201

98.894

98.990

oo~ |lWw

99.007

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

ommbOK ¢ IOBEPUTETbHOM BeposTHOCTHIO 0,9).

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

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

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

N=22

T=f(t;V)

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

N X1 Xo X1 X2 Y

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

Onucath pe3ysIbTaThl IKCIEPUMEHTOB C TOMOIIBIO TIOJIMHOMA.
Bapuanm Ne6

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

2.Ilpu rubOke mpoBoNOKH amamMeTpoM 6MM m3 crtann X20H80 moiydeHBI mpakTHyeckas M TeOpeTHYecKas
3aucumoctu pamuyca rudar=f(W) u R=f(W) cootBetcTtBenHO0. O6paboTaTh pe3yibTaThl SKCIICPHMEHTA COTJIACHO
kputepuro Puepa.

lij, MM

Rij, MM

1

18,23

17,97

18,04

18,21

18,09

18,30

18,09

18,52

18,00

18,14

18,00

17,99

18,75

AN RN WM RN W[N]

18,46

18,25

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

mepPOX0BaTOCTh.

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

20m/muH <V < 40M/MuH

0,5MmM <t<15mm

N

X1

X2

Xl'Xz

1

+

0,25




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

Onucatb PE3YAbTAThl SKCIICPUMEHTOB C IIOMOIIBIO MMOJIMHOMA.

Bapuanm Ne7

1. OnpenennTh JOBEPUTENBHBIN HHTEPBAT INTyOHHBI IIEMEHTHPOBAHHOTO CIIOS:

H, Mmm

0,315

0,364

0,272

0,436

0,532

0,301

0,245

0,570

OO |NO OB (WIN|F[D

0,497

2. BBINONHUTH WCCIIEAOBAHNE TBEPAOCTH OpPOH3BI MO KPUTEPHIO TPYOBIX

BeposTHOCcThIO 0,95.

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

3.IIpoBeneHHBIE  IKCIEPHUMEHTAIIEHBIE

3aBUCUMOCTBHO:

U=C:e™

N=6

C,m-?

N U X

1 2,41 0,12

2 3,29 0,09

3 2,63 0,17

4 2,97 0,06

5 2,85 0,10

6 3,12 0,14

HUCCIICAOBaHUsA

OIIMCBIBAKOTCS

06pa60TaTL PE3YIbTATHI IO METOAY HAMMEHBIINX KBAaJIPATOB.

1.IIpn mumdoBarmn cramm 20X,

Bapuanm Ne8

MNpoOBOAWJIM HU3MEPEHHUA KA4YCCTBa IMOBEPXHOCTHOTO CJIOA.

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

n Ra, n Ra,m
MKM KM

1 0,32 6 0,25

2 0,45 7 0,50

3 0,63 8 0,32

4 0,25 9 0,16

5 0,16 10 0,32

creayonieit

OomuOOK C TOBEPUTEIBHOM

9KCIIOHEHIIMAJIbHOMN

Haiitu



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

C,%

6,0

8,0

7,8

10,1

8,3

91

7,5

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

8,7

3.IIoay4ucTOBOE M YHUCTOBOE TOUEHUE HApPYKHOM LWIMHAPUYECKON NOBEpXHOCTHU. McciaenoBaHue BIMSHUA
CKOPOCTH PE3aHus U 110/1a91 Ha MEPOXOBATOCTb.
N=22R.=f(V;S)
80m/MuH <V < 200Mm/MuH

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

Onwucath pe3yabTaThl SKCIEPUMEHTOB ¢ IOMOIIBIO TIOTHHOMA.

Bapuanm Ne9

1.0mpenenuTs TOBEPUTENBHBIM MHTEPBAI BPEMEHH, KOTOpOE MOTpeOyeTcs Ha TOKapHYI0 0O0pabOTKy BTYJIKH.

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

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

tij, H

Ty, H

1

125,4

124,7

125,1

1259

125,2

124,8

124,4

125,7

126,0

125,3

124,1

125,0

w|N| k| BN RN -

124,7

N

125,1

124,9

O6paboTath pe3yabTaThl IKCIIEPUMEHTA COTJIACHO KpuTeputo duiepa.

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

P=C-t"

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

O6paboTaTh pe3yabTaThl IO METOTY HAUMEHBIITNX KBaIPaTOB.

Bapuanm Nel(



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

F,%

90

83

95

86

89

U WIN|FPD

75

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

i Uij, MM Uij,MM

1 0,13
0,20 0,16

0,17

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

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

041
0,22 0,24
0,10

WINIFRP(WINIFRPWINIEFRPWIN|F([—

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

Bapuanm Nell

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

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

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

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



N X1 Xz X1‘X2 Y

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

Onucatp pe3ysIbTaThl IKCIIEPUMEHTOB C TOMOIIBIO TIOJIMHOMA.
Bapuanm Nel2

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

D, Mm

99.030

98.971

99.201

98.894

98.990

OO WIN|FL(Z

99.007

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

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

3.Uccaenyercs BnusiHUE TiyOuHBI nuMdoBanus 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
O06paboTaTh pe3ynbTaThl 10 METOAY HAaNMEHBIINX KBaJpPaToB.
Bapuanm Nel3
1. OnpeniennTh JOBEPUTENBHBIN HHTEPBAJ INTyOHHBI IEMEHTHPOBAHHOTO CJIOS:
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.IlpoBoAMIINCE HCIBITAHUSI TOPMO30B IIPH CKOPOCTSIX CKOJMBKEHHS Veemax=120M/C, naBnenwsx 2,5 Mma.
HUccnenoBanu TeMneparypy Ha MOBEPXHOCTHU TpeHHUs. [lonydeHs! clieayromue 3aBUCUMOCTH:
t=f(W) — mpaktudeckas; T=f(W) — teopetnueckast

| i tij, °C Tj, °C

1 1 1010




1200 1123,01
1156

1250
1125 1130,94
1021

1500
1307 1352,00
1250

1482
1324 1352,37
1250

1112
1344 1184,03
1093

WINFPWINIFPIWINIFPIWIN(FPIWIN

O0paboTaTh pe3ynbTaThl IKCIIEPUMEHTA COTIacHO Kputeputo duepa.
3.IIoay4ucTOBOE M UYUCTOBOE TOUEHHUE HAPYKHOM LMIMHIAPUYECKON MOBEepXHOCTHU. McciaenoBaHue BIUSHUS
CKOPOCTH PE3aHus U I10/1a91 Ha MEPOXOBATOCTb.
N=22R.=f(V;S)
80m/muH <V < 200M/MUH
0,05MM/00 < S <0,4MmMm

N X1 X2 X1 X2 Y
1 + + + 0,5
2 - + - 0,25
3 + - - 0,45
4 - - + 0,32
OmucaTh pe3ynbTaThl SKCIIEPHMEHTOB € IIOMOLIBIO TOJTHHOMA.
Bapuanm Nel4

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

2.IlpoBesy MCCIIENOBAHMS M3HOCA OTBEPCTHII B KOPITyCE DJICKTPOJBHUIATENS TPEIHA3HAUYCHHBIC MO/ HAPYKHbIC
KOJITbIIa TIOAIMITHUKOB KaueHust. O6paboTaTh pe3ylbTaThl IKCIIEPUMEHTA COTIIACHO KpuTepuio Duriepa.
[Monydens! npaktuueckas u teoperudeckas 3apucumoctu U=F(W) u U=f(W) cooTBercTBeHHO.

i Uij, MM Uij,MM

1 0,13
0,20 0,16

0,17

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

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

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

WIN|FRP(WINFRP(WINFRP(WIN| P [—

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

U:C.emx

N=4

C.m-?

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




O6paboTathk pe3yabTaThl IO METOTy HANMEHBIITNX KBaJIPaTOB.
Bapuanm Nel5

1.0mpenenuTs NOBEPHUTENBHBIM WHTEPBAI BPEMEHH, KOTOpPOE MOTpedyeTcs Ha TOKApHYI0 OOpabOTKy BTYIKH.
Tp=14,31mun; n=15; S;i=5.142mun

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

n W,
Hwm

24,2

14,5

21,6

22,9

23,1

OO IWIN (-

30,2

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

U:C.emx

N=6

Cm-?

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

O6paboTaTh pe3yJbTaThl 0 METOAY HAUMEHBIINX KBaPaTOB.
Bapuanm Nel6

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

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

i tij, H Ty, H

1 125,4
124,7 125,2
1251

125,9

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

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

WM R[NP AW N -

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

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



Bapuanm Nel7

1.Ipu mumdoBanmn cramm 20X, mnpoBoAWIM M3MEpPEHHS KadecTBa ITOBEPXHOCTHOTO cjos. Haiitu
CpEeAHEKBAIPaTHIHOE OTKIOHEHUE U JOBEPUTEIbHBIN HHTEPBAI, CCIIH:

n Ra, n Ra,m
MKM KM

1 0,32 6 0,25

2 0,45 7 0,50

3 0,63 8 0,32

4 0,25 9 0,16

5 0,16 10 0,32

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

p=f(W) — npaktudeckas

P=f(W) — teopeTuueckasi

i pij, H Pij, H

1 512,98
513,21 512,99

512,82

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

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

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

NFRPIWINFRPIWINFPIWIN| P |—

O6paboTaTh pe3yabTaThl IKCIIEPUMEHTA COTJIACHO Kputepuio duiepa.

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

Bapuanm Nel8

1.HaliTu noBepuTenbHBIM MHTEpBal MOAAYM NPH IPOJOJFHOM TOYCHHMH Baja IuameTrpoM 36mMm (mpoBenu 6
OTIBITOB).

N S,
MM/0

0

0,8

1,2

1,0

0,4

14

OO |WIN(F

0,6

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

| lij, MM Rij, MM

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

18,21

RP(AWN P

18,30




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

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

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

P,=C-t"

N P, T

1 10,24 0,8

2 12,01 1,2

3 9,97 05

4 11,39 11

O06paboTaTh pe3yabTaThl 10 METOAY HAUMEHBLINX KBaJPaTOB.
Bapuanm Nel9
1.ITo TeopeTHyeckuM AaHHBIM KOHTAKTHBIE Ae(OpPMaIMK B CYNIIOPTaX TOKApHBIX CTaHKOB cocTaBistioT 80-90%

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

F,%

90

83

95

86

89

OO WIN|FP(D

75

2. TIpoBecTH HCCIECOBAHUS MAaKCHMAIBHOM MOPHUCTOCTH BTOPOTO KOMIOHeHTa B cruiase MQ-Al mo kpurepuro
TpyOBIX OMIHOOK.

n C,
%

6,0

8,0

7,8

10,1

8,3

91

7,5

0N O|O|B(WIN|F

8,7

3.Anma3HoeBbiraxknBanne  ponukoB w3 cranu 1IX15 (HRC, 63-64). VccnenoBanue BIMSHHS CKOPOCTH H
MO/Ia4YM Ha IIEPOXOBATOCTb.
N=22R,=f(V;S)
20m/muH <V < 40M/MUH

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

Omnmcats pe3yabTaThl SKCIEPUMEHTOB C TOMOIIBI0 TOJTHHOMA.



Bapuanm Ne20

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

2.BBINOIHATE MCCIIEA0BAHUS IEPOXOBATOCTH MMOBEPXHOCTHOTO CIIOS AETalu M3 cTan 45 mocne mindoBaHus
M0 KPUTEPHIO TPYOBIX OIIHOOK

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

N X1 Xz Xl'Xz Y

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

Onucath pe3yabTaThl IKCIIEPUMEHTOB C TOMOIIBIO TIOJIMHOMA.
Bapuanm Ne2]

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

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

n W,
H'wMm

24,2

14,5

21,6

22,9

23,1

OB |WIN|F

30,2

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

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




Onucath pe3ysIbTaThl IKCIEPUMEHTOB C TOMOLIBIO HOIUHOMA.
Bapuanm Ne22

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

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

p=f(W) — npaktudeckas

P=f(W) — teopeTuueckasi

i Pij, H Pij, H

1 512,98
513,21 512,99

512,82

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

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

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

NFRPIWINFPIWINFPIWIN| P [—

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

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

2.BBINIOJTHATD UCCIIEIOBAHMS EPOXOBATOCTH IOBEPXHOCTHOTO CJIOS JeTaly W3 ctany 45 mocie nuimdopaHus
0 KPUTEPHIO IPYOBIX OMIHOOK

Ra,MxMm

0,08

0,32

0,25

0,32

0,08

0,63

1,25

0,25

OO N|O|OAWIN|F|S

0,63

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

N X1 X X1 X2 Y

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




Onucath pe3ysbTaThl IKCIIEPUMEHTOB C TOMOIIBIO TIOJIMHOMA.
Bapuanm Ne24

1.0mpenenuTs NOBEPHUTENBHBIM WHTEPBAI BPEMEHH, KOTOpPOE MOTpedyeTcs Ha TOKApHYIO OOpabOTKy BTYIKH.
Tp=14,31mun; n=15; S;i=5.142mun

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

t=f(W) — npaktudeckast

T=f(W) — Teopetuueckas

I tij, °C Tij, °C

1010
1200 1123,01
1156

1

1250
1125 1130,94
1021

1500
1307 1352,00
1250

1482
1324 1352,37
1250

1112
1344 1184,03
1093

WINIFRPWINFRPWINIRFPWINIFP WIN(FP|—

O0paboTaTh pe3ynbTaThl IKCIIEPUMEHTA COTIacHO KpuTepuio duiepa.

3 .HpOBe}leHHHe OKCIICPUMECHTAJIbHBIC HUCCICO0OBAaHUA OIIMCBIBAKOTCA CJ'ICJIyIOHIGﬁ 3KCHOHGHHI/IaJ'H>HOI71
3aBUCHUMOCTBIO!:

U=C-e™
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

OO6paboTaTh pe3ysIbTaTHI 10 METOAY HAMMEHBIINX KBAJAPaTOB.

Bapuanm Ne25

1.HaliTu noBepuTeNbHBIM MHTEpBal MOAAYH NPH IPOJOJIHLHOM TOYCHHH Bana JuaMerpoM 36MM (Tiposenu 6
OTIBITOB).

N S,
MM/0

0

0,8

1,2

1,0

04

14

OB (WIN|F-

0,6

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



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

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

P,=C-t™

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

O06paboTaTh pe3yabTaThl 10 METOAY HAUMEHBLINX KBaPaTOB.
Bapuanm Ne26

1. Onpenenuts AOBEpUTENBHBIN HHTEPBAJ INTyOUHBI IIEMEHTUPOBAHHOTO CJIOS:

H, MM

0,315

0,364

0,272

0,436

0,532

0,301

0,245

0,570

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

0,497

2.Ilpu rubxe npoBosoku auameTpoM 6MM u3 cranum X20H80 momyueHsl IpakTHdeckas M TeOopeTHUecKas
3aucumoctu pamuyca rudar=f(W) u R=f(W) cootBercTtBenH0. OOpaboTaTh pe3ynbTaThl SKCIICPHMEHTA COTJIACHO
kputepuro uiepa.

| lij, MM Rij, MM

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

18,21

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

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

AIWOINRFRP(ARIWOINRFRP(RWIN| P

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

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

obmux mepemenieHuil. BeencTBrue mpoBeAeHHs SKCIIEPUMEHTA MONYYEHBI ciiel.3HadeHus (cM. Tabn.). Omnpenenutsb
JIOBEPHUTEIIbHBIN HHTEpBaI Tpu P,=0,9
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2. Brwmoanuts

BeposiTHOCTEIO 0,95.

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

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

VccnenoBanue BIMAHUS TITyOUHBI M CKOPOCTH PE3aHUSA Ha CTOMKOCTh HHCTPYMEHTA.

N=22

T=f(t;V)

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

WCCIICIOBAaHHE TBEPIAOCTH OpOH3BI MO KPHUTEPHIO TPYOBIX OMMOOK C JOBEPHUTEIBHON

N X1 X2 X1 Xo Y

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

Onwucats pe3yabTaThl SKCIEPUMEHTOB ¢ IOMOIIBIO TIOTHHOMA.

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

CKJIOHHOCTHU K I'OpsAAYUM TPCHINHAM.

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

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

n

Cy
%

6,0

8,0

7,8

AlWIN|F

10,
1

8,3

9,1

7,5

| N |01

8,7

3.MccnenyeTcs 3aBUCUMOCTD CHITBI pe3aHus OT rTyOuHbI pe3anus. KoaumaectBo ypoHerr N=4

Bapuanm Ne28




P=Ct"

N P. t

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

O6paboTaTh pe3yapTaThl II0 METOAY HANMEHBITNX KBAIPaTOB.

Bapuanm Ne29

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

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

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

1 tij, H Ti, H

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

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

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

wNkR(MwNR( D w(N -

O0paboTaTh pe3ynbTaThl IKCIIEPUMEHTA COTTIaCHO KpuTepuio duiepa.

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

U=C-e™
N=6

Cm-?

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

O6paboTath pe3yabTaThl IO METOTy HANMEHBIITNX KBaJIPaTOB.
Bapuanm No30

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

N D, mm

99.030

1
2 98.971
3 99.201




4 98.894

ol

98.990

6 99.007

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

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
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3.HOHy‘II/ICTOBO€ U YHUCTOBOC TOYCHHC Hapy)KHOﬁ HHHHHHPHHCCKOﬁ TOBCPXHOCTH. I/ICCJ'IG,Z[OBEIHI/IG BIIUSITHUA
CKOPOCTH pE3aHuA U MOJAAa4U Ha HICPOXOBATOCTD.
N=22R,=f(V;S)

80M/MuH <V < 200M/MuH
0,05MM/06 < S < 0,4MMm
N X1 X2 X1 Xo Y
1 + + + 0,5
2 - + - 0,25
3 + - - 0,45
4 - - + 0,32

Onmcats pe3yabTaThl SKCIEPUMEHTOB C TOMOIIBI0 TOJTHHOMA.
Kpurepun oneHkn npakruyeckux pador:

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

- «HEC 3a4YTCHO» pa60Ta BBIITOJIHCHA C OHII/I6KaMI/I, CTYACHT HC UMECT NMPCACTABJICHUA O
paccMaTpruBaCMbIX BOIIPOCAX, 0o pa60Ta HC BBIIIOJIHCHA



7.3. OueHo4Hble CpPeACTBA IJIA NMPOMEKYTOUHON ATTECTAIMH MO WUTOraM OCBOEHUSA
AUCHHUILIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 8
Ne
wn Bonpocsl k 3a4ery
1 UYro npencTabiseT co00i 3aKOH Pa3BUTHS HAYKHU ?
2 Kak 3By4MT onpeieneHue HayuyHblX UCCIIEIOBAHUIN?
3 Kakum o0Opa3oM mpou3BOAMTCS KiaccH(UKALUs HAYYHBIX HCCIEIOBAHHH IO CIIOCO0Y HX

MIPOBEACHUS ?

4 Kakum o0pazom mpom3BOAWTCS KiacCH(PUKANMA HAyYHBIX MCCIEOBAHUM, MCXOAS U3 HX
11€JIEBOT0 HA3HAYEHUs?

5 Kakum o00pazoM mpoum3BoaMTCS KIACCU(PUKANUS HAYIHBIX HCCICIOBAHUN IO CTEICHU
oxBara 3aja4d?

Kaxkwne BHbI OKCIICPUMCHTAJIbHBIX I/ICCJ'IG,I[OBaHI/Iﬁ W3BECTHHI?

Kakue cyniecTByIOT JOCTOMHCTBA M HEIOCTAaTKU JJAOOPAaTOPHOTO 3KCIIEPUMEHTA?

6
7
8 Kakue cyniecTByIOT TOCTOMHCTBA M HEIOCTATKH IIPOU3BOJICTBEHHOT'O 3KCIIEPUMEHTA?
9 Uro takoe oTKIMK? YTo Takoe GyHKIUS OTKIUKA?

10 | Kakum o6pa3om npoBOIUTCS 0THO(DAKTOPHBIN SKCIIEPUMEHT?

11 | Yro mpencraBisieT cob0il [uamna3oH BapbUPOBAHHS?

12 | Yro npexacrarnseT co00i MHTEPBAI BAPbUPOBAHUS ?

13 | Kakum oOpa3om IpOBOIUTCS AETEPMUHUPOBAHHBINA AKCIICPUMEHT?

14 | Yro Takoe TOBEPUTEIHHBIN HHTEPBAI?

15 | Yro Takoe BEIOOPOUHBIN CTAHIAPT?

16 | Yro mpexacraBisieT coboii kputepuii CThroIeHTa?

17 | Kak HaxoquTCs cpeJiHee 3HaU€HUE OTKINKA?

18 | Kakum o6pa3zom npoBouTCsS MHOTO()AKTOPHBINA YKCIIEPIMEHT?

19 | Kakum 06pa3oM npoBOIUTCS MOTHBINH MHOTO(DAKTOPHBIN SKCIEPUMEHT?

20 | Kakum o6pa3zom mpoBoauTcs skcnepuMeHT «Kpectom»?

21 | Kakum 006pa3oM MpOBOJUTCS YaCTUYHBIN MHOTO(AKTOPHBIA SKCIIEPUMEHT?

22 | Yro mpescTaBnseT coboii miaH skcnepuMenToB N=22?

23 | Uto npescTaBnser coboii miad skcnepumenTos N=23?

24 | Yro npencrasnset coboit ITnan skcnepumento N=32?

25 | Yo Takoe nucnepcusi?

26 | Yto Takoe paccesHue?

27 | Kakum 006pa3oM MpOBOJISATCS TUTEpATypHble HAYYHbIE HCCIIEIOBAHUS ?

28 | Kakum 00pa3oM MpOBOMSATCS TEOPETHUECKUE HAYYHBIC NCCIICTOBAHMUS?

29 | Kakum 06pa3oM MpOBOJSATCS SKCIIEPUMEHTAIbHBIE HCCIIEIOBAHNUS?

30 | Yro mpexacrannser co60i 0000IIEHHBIN alTOPUTM NPOBEJICHNS HAYYHBIX UCCIICTOBAHHUNA?

31 | Yto Takoe Hay4yHOE HampaBieHue?

32 | Yro Takoe Hay4Has TeMa’?

33 | Yro Takoe HaydHas mpoOiema?

34 | Kakum 06pa3oM mpoOBOAUTCS MOATOTOBKA UCCIIETOBAHII?

35 | Kakum 00pa3oM MpOBOAMTCS aHAIH3 PE3YJIbTATOB IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUH ?

36 | Kakum 06pa3om MpOBOAUTCS BHEPEHUE PE3yIbTATOB HAYYHBIX MCCIIEOBAHUIN?

37 | I'me npuMeHsieTcss METOAMKA MTPOBEACHHUS IKCIIEPHMEHTA?

38 | B kakux ycJIOBHSX MPOBOJUTCS IKCIIEPHMEHT KPECTOM?

39 | I'me npumMeHsieTcs AMana3oH BapbHUPOBAHUS?




Ne
/i Bonpocsl k 3auery
40 | Jlng yero HeoOXOAMM MHTEPBAJI BAPbUPOBAHUS?
41 | Kak npoBOJIUTCS SKCIPECC OI[EHKA TEOPETHUYECKUX U SKCIIEPUMEHTAIBHBIX PE3yIbTaTOB?
42 | Yto Takoe METOJT HANMEHBIIINX KBaJAPATOB?
43 | Kakue CymIeCTBYIOT  YCJIOBUS JUII  TNPOBEACHUS  aNNPOKCHUMAIMH  PE3yJIbTaTOB
HKCIIEPUMEHTOB C IIeJIbI0 MOJIYYEeHUS YMIUPUUYECKUX 3aBUCUMOCTEN ?
44 | Kak mpoOBOAMTCS ONHCAHHE PE3yAbTATOB HKCIHEPUMEHTOB C IOMOIIBIO TOJIMHOMOB IIPH
00paboTKe (haKTOPHBIX IKCIIEPUMEHTOB?
45 | Kakue cCymiecTBylOT JOCTOMHCTBA M HEJOCTAaTKW MPHU IPOBEIECHUH J1abopaTOPHOTO
SKCHepUMEHTa?
46 | Kakue cymiecTBylOT JOCTOMHCTBA W HEIOCTATKH IPHU IMPOBEACHUU IPOU3BOJCTBEHHOIO
HKCHepUMEHTa?
47 | Kakue cymiecTByroT 0COOCHHOCTH MPOBEACHUS JTUTEPATYPHBIX HAYUHBIX HCCIEAOBaHUN?
48 | Kakue cymecTByrOT 0COOEHHOCTH MPOBEJCHUS TEOPETUIECKUX HAYUYHBIX HCCIICOBAHUI?
49 | Kakue cymiecTBytoT 0COOEHHOCTH MPOBEICHHSI SKCIIEPUMEHTAIBHBIX UCCIIETOBAHMIT?
50 | Jlnst yero ucnosp3yercsi 0000IIEHHBIN aJTOPUTM MTPOBEACHUS HAYYHBIX MCCIIEIOBAHNN ?
51 | Yo Takoe HaydHas TeMa’?
52 | Yro Takoe HayyHas mpobiema?
7.3.2. Kputepuu 1 HOPMbI OLEHKH
®opma
NpoBeIeHust
Cemectp . Kpurepun u HOpMbI OLIEHKH
MPOMEKYTOUHOI
aTTecTaluu
8 3auert (YCTHO) MCYEPIIBIBAIOIINE OTBETHI HA
BOTIPOCHI K 3aUeTy M Ha
«3a4TEHOY JIOTIOJTHUTEIBHBIE BOIPOCHI,
BBITIOJTHEHBI BCE MPAKTHUECKHUE
paboTHI

HEeIPaBWILHBIC OTBETHI HA
BOMPOCHI K 3aUeTy; MPAKTUIECKHE
pabOThI BEITIOJTHEHBI HE
MOJTHOCTHIO (HE BBITOJTHEHBI)

«HC 3a4YTCHO»




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yueoHoe

Koaun4yecTBO B

HAY4YHOH
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsnaBue (3aroJjioBoK) T'ox m3panus ouoaunortexe /
n/m MeToinYecKoe nocooue,
HaumeHoBanue
NPAaKTHUKYM, JP.) IEC
1 | Cubupues B. C. DKcrepuMEeHTATbHBIE METOIBI Y4ebGHOe mocobue 2016 3BC IPRbooks"
UcclieIoBaHMs (PU3MKO-XUMHUYECKUX 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 | ITonoBunkuH A. . OCHOBBI HH)XEHEPHOTO TBOPYECTBA VY4eOGHOe mocobue 2017 3BC
"ZNANIUM.CO
MII
8.2. JlonosinuTeIbHAS JIUTEPATypa
KouunyecTBo B
Tun (yueOHuk, yuedHoe .
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJIN 3arsiaBue (3aroJji0BoK) I'ox u3nanus ondauorexe /
n/n MeTOANYECKoe mocoone,
HanmeHoBaHue
NMPaKTHUKYM, IP.) 3EC
1 | Bype B. M. Teopus BeposTHOCTEN U MaTeMaTH4ecKas VYuebHUK 2013 9BC «Jlanb»
CTaTUCTHKA
2 | Tyran6aeB A. A. Teopus BepossTHOCTEN U MaTeMaTH4ecKas YuebHoe nocobue 2011 9BC «Jlanb»
CTaTUCTHKA
3 | bopoBkoB A. A. Maremaruueckasi CTaTUCTHKA Y4eOHuK 2010 OBbC «Jlanby




8.3. Ilepevyenr mpogeccHOHAIBHBIX 023 JAHHBIX U HMHGOPMAIMOHHBIX CHPABOYHBIX
cucTeM

— Poccwiickas rocynapcrsernas 6ubnunoreka (PI'B), r. Mocksa — http://www. rsl.ru

— Wnadopmanmonnas cucrema "EnnHOoe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam"
co3mana 1o 3akazy depepanibHOro areHTcTBa 1o oopazopanuto B 2005-2006 rr. Ha nanHbIil mepuon
B Ob yxe cobpano 6osiee 11 ThIc. yd4eOHBIX MaTepuaioB pa3IuyHbIX By30B Poccun. B DK — Gonee
30 TeIc. onMcaHMi, a Tak ke ecTh "lnoccapuil" u pasgen "Cucrema HOBOCTEH" 10 Ha3BaHHOM
TeMaTUKe. DTO YHUKAJIBbHBIA 00pa3oBaTeIbHBIM MPOEKT B pycckos3biuHOM WHTepHere. [lomHbIi
JIOCTYII KO BCEM pecypcaM, BKIIIOUYasi MOJTHOTEKCTOBBIE MaTepHaibl OMOIMOTEKH, MPEIOCTABISACTCS
BCEM I10JIb30BaTEISIM B CBOOOHOM peskume — http://window.edu.ru

— WuTeprer-0mbmmoTeka 00pa3oBaTeIbHBIX W3JIaHUH, B KOTOPOH COOpaHBI 3JEKTPOHHBIC
yu4eOHUKH, CIIPaBOYHBIC U yueOHbIe MOCcOoOUs. Y TOOHBII MOKCK MO KIIFOYEBBIM CIIOBaM, OTAEIbHBIM
TEeMaM | oTpaciisiM 3Hanus — http://www.edulib.ru

8.4. IlepeueHb NpOrpaMMHOro obecnevyeHus

Ne HanmenoBanue I10 KosnvecTBo | PekBU3UTHI 10roBopa (1ara,
n/n JIMLIEH3U I HOMep, CPOK AeHCTBHA)

1 Windows: noroBop Ne 757 ot 04.07.2018,
WinPro 10 RUS Upgrd OLP NL Acdmc CPOK JICHCTBHS — O€CCPOUHO;

KoHTpakT Ne 1653 ot
14.12.2018, cpok neicTBUs —

0ecCpovHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL KoHTpakT Ne 690 ot
AcademicEdition 19.05.2015, cpok peicTBus —
6eccpouHO

Office Stdandard 2016 Russian OLP NL
AcademicEdition noroBop Ne 757 ot 04.07.2018,

CPOK JeHCTBHS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL

AcademicEdition KOHTpakT Ne 727 ot
20.07.2016, cpok nmevicTBUS —
06eccpovHO

3. KOMITAC-3D v 18 (ITpoextupoBanue | 250 KOHTpakT Ne 1198 or
Y KOHCTPYHPOBAHUE B 18.11.2019, cpoxk neiicTBus —
MaIIMHOCTPOSHHH) 0eccpouHo

4. Mathcad Education - University Edition | 25 KOHTPakKT Ne 469 ot

Subscription (25 pack) 05.06.2020, cpok aeiicTBus —
06ecCcpovHO

5. Mirapolis Human Capital Management JTUIIEH3UOHHBIN 10TOBOp Ne

42/02/22-K ot 02.02.2022,
CPOK JIEUCTBUA — 10
31.08.2022



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

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUSI

00pa30BaTeJILHOr0 MPOIEcca Mo TUCIHIINHE

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

KoMnbroTepHslii Kiacc.

VYuebHasg  ayauTopus  AJs
3aHATUH JEKIIMOHHOTO THIIA.
VYuebHasg  ayauTopus  AJs
3aHATUNA CEMUHAPCKOIO THUIIA.
VYuyebHast  ayauropus UL
NPOCKTHPOBAHUS  (BBITIOJTHEHUS
pabor).

YuebHast  ayauTopHs
IPYNIIOBBIX u
KOHCYJIbTALUM.
VYuyebHass  ayauTopus IIPOBEACHUS
3aHATUH TEKYIIETO  KOHTPOJS  H
npoMexyTouHoi arrectanuu. (E-306)

IIPpOBCACHUA

IIPpOBCACHUA

KYpPCOBOI'O
KYPCOBBIX

JJIA IIPOBCACHUA
HHAUBUAYAJIIBbHBIX

JUTSL

[TepenocHoi IpOEKTOP, IKpaH,
KoMIbloTepHbIe CTOJBI, CTOJ
MPEnoIaBaTeIbCKUM, CTYJIbs, TOCKa
aynutopHasi, CTOJIbl yUeHUYECKUE
nByxMmecTHbie, [TIK

VYyeOnass  ayautopuss JUis  IPOBEICHHS
3aHSATHA  JICKIIAOHHOTO  THIA.  YdeOHas
ayIUTOpUsl i1 TPOBEACHUS  3aHATUU
CEMUHAPCKOT0 TUIA. Y4ueOHas ayTuTOpHs IS
KYpPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS
KYpPCOBBIX pa0o0T). YueOHasi ayauTopusi HIJist
MIPOBECHUS TPYIMIOBBIX U MHAUBUAYAJIbHBIX
KOHCYJbTallMi. YdueOHas ayauTopust s
MPOBEACHUS 3aHATUN TEKYIIEro KOHTPOJIS U

npoMexxyTouHo# arrecranuu. (E-309)

Croun npenojaBatenbckuii, CTObI
YUEHUYECKHUE JIByXMECTHbIE (MOHOOJIOK) ,
CTYJIbsI, IOCKA ayJUTOpHAas (MenoBas),
kadeapa, MpoeKTop, IKpaH, MpoIeccop,
mKagwl

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

CTOJ'II)I, CTYJIbA, KOMIIBIOTCPhI

[Tomemenue uisi caMOCTOSITENBHON pPabOTHI
obyuaroruxcs (C-508)

JHocka aynutopHas (MeJioBas), CTOJIbI
YUYEHHUYECKHUE, CTOJ MPENoJaBaTeIbCKHM,
CTYJIbSI, CTEHJIbI, IKA(BI.
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