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Pabouas mporpamma cocraBieHa Ha ocHoBanuu @I'OC BO u yueOHOro miaHa HampaBiICHUs
noarotToBku (cmeruanpHocTH)  15.03.05  KOHCTPYKTOPCKO-TEXHOJOTHYECKOE OOecreueHne
MAaIIMHOCTPOUTENbHbIX

IOPOU3BOACTB
(KOO U HAUMEHOBAHUE HANPABILEHUS NOA20MOBKU, cneyuarbhocmu 6 coomeememeuu ¢ ®IOC BO)

Peuen3npOBaHne paﬁoqeifl nporpaMmmbl ITMCHUIIVIMHBI:

M OtcyTcTBYeT

VYueOnas (pabouas) mporpamma o100peHa Ha 3acenanuu kadeapsl "OO0opynoBaHUE U
m TEXHOJIOTUU MAITHHOCTPOUTEIILHOTO IPOM3BOJCTBA" (ITPOTOKOI 3acenanust No 5
ot «20» deBpansa 2018 r.).

|:| Penensent

(0oadicHOCIB, YUueHOoe 36aHue, CHeneHyb) (noonucs) (U.0. @amunus)
« » 20 T.
Cpoxk neiicTBusi padoueil NporpaMMspl AUCUMIIMHBI 10 «___ » 20 I.

Nudopmanus 06 akTyanu3annu padoye NporpaMmMbl JMCHHIIIHHbBI:

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 T

[Iporokon 3acenanus kageapel No  oT «_ » 20 1.

[Iporoxoin 3acenanus kapeapel No  oT «_ » 20 1.

[Iporokon 3acenanus kapeapel No  oT «_ » 20 1.
YTBEPX/AIO

3aBemyromuii kadeapoit

«O60DV}IOB3HH€ 1 TCXHOJIOTUU MAIIMHOCTPOUTCIIBHOT'O ITPON3BOACTBA»
(8vinyckarowjeli HanpasieHue (cneyuarbHOCmy))

«_» 20 1. H.IO. Jlorunos
(noonucs) (U.0. Damunus)




AHHOTAIIUA
AUCUMILTUHBI (Y4e0HOI0 Kypca)
b1.B./[B.11.01 OcHOBBI MH/KEHEPHO-HCCJIEA0BATEbCKOM 1esITeJIbHOCTH

(MHIEKC ¥ HAMMEHOBaHUE TUCIUIUIMHEI (Y4eOHOTO Kypca))

1. Heab 1 3a71a4n U3yYeHUS TUCHMILIMHBI (Y4e0HOT0 Kypca)

[lenp — oOecrneueHre  KOHCTPYKTOPCKO-TEXHHUYECKOW  MOATOTOBKH
OakamaBpoB mo HampasieHuto 15.03.05 KoHCTpyKTOpCKO-TEXHOJIOTHYECKOe
oOecrieyeHre  MAIIMHOCTPOUTENBHBIX  MPOW3BOJACTB  OCHOBAM  HAy4YHBIX
WCCIICIOBAHNM.

3amaun:

1. OcBoeHue cnocobOB MU METOJOB HCCIEJOBAHUN B TEXHHUYECKHUX
HayKaxX, OOy4yeHHE CIOCOOHOCTHM BECTH HAyUHBIM MOHUCK, HCCIEIOBAHUS U
OCYILECTBIIATh HAYYHO-TEXHUUECKOE PA3BUTHE.

2. O0ydeHue METOIUKE TEXHUYECKUX DKCIIEPUMEHTOB.

3. MH3yueHue BHIOB HAay4HBIX HCCIEAOBAHUN: JUTEPATypPHBIX,
TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX.

4. IlpuoOpereHue yMEHMH BBISIBICHUA Hay4yHOW mpoOJieMbl U
MMOCTAHOBKU HAYYHOU LEJIN.

5. IlpuoOpeTeHne yMeHUN NPOBEIACHUS HAYYHOTO UCCIEIOBAaHUS U
pa3pabOTKU TEXHUYECKOTO PEUICHHUS.

6. OOyueHue cmnocobaM MPOBEPKH JOCTOBEPHOCTU pa3zpabOTaHHOTO
TEXHUYECKOTO PEIICHUS.

2. MecTo auciuiuinHbl (yaeoHoro kypca) B crpykrype OITIOII BO
HNannas nucummivHa (yueOHbsli Kypc) oTHocutes K bioky 1 «/lucuurmuas

(Momynn)» (BapuaTUBHAS 4acTh, TUCIUILIIMHBI IO BEIOODY).
Jucrumninael, yaeOHbIe Kypchbl, HA OCBOCHUHU KOTOPBIX Oasupyercs laHHas

nuctuIimHa  (yuyeOHbI  Kype) — «Bpiciass  marematukay, «Dusukay,
«Texnomorus MaITuHOCTPOCHUS, «CnernuanbHbIC TEXHOJIOTHH B
MaIlTHHOCTPOCHUI,.

JIucuumuHbl, yaeOHbIE KypPCHI, IUII KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS,
HaBBIKH, MpHoOpeTaeMblie B pe3ybTaTe H3yUeHUs! JAHHON NUCUIUILUINHBI (Y4eOHOTO
Kypca) — «[IpoekTupoBaHre MaIMHOCTPOUTEIHLHOTO TIPOU3BOICTBAY, TEeXHOIOTHUS
($U3UKO-TEXHUYECKOW 00pabOTKM MaTepuasoB, IS BBITIOJHEHHS CTyACHTaMHU
BBIMTYCKHOM KBaJTM(UKAMOHHON pabOTHI.



3. Ilnanupyemble pe3yjbTaTbl O0ydyeHHMs] MO AUCHUILINHE (Y4eOHOMY

Kypcy),

COOTHECCHHBIC

C IJIAHUPYEMBIMHA pe3yjJabTaTaMMn ocBOCHUA

o0pa3oBaTeJbHOM MPOrPaMMBblI

dDopMupyemblie U

Ilnanupyemble pe3yabTaThl 00y4eHHA

KOHTPOJJIUPYEMBIC

KOMIICTCHIIMU
- CITOCOOHOCTH | 3HATh. OCHOBHBIC CBCIACHUA O MCTOAAX MOJACIINPOBAHUA
HCIIOJIB30BATb MCTOABI | TCXHOJOI'MYCCKHUX CHUCTEM MW IIPpOHOCCCOB; MCTOIbI
CTaHJapPTHBIX pacu€ta TOYHOCTH IIPOLCCCOB O6pa6OTKI/I; MCTOAbI
HCIBITAaHUA I10 | OIITUMU3AllUK  TCXHOJOTMYCCKUMU  IIpOoHCCCaMUu U

OTIpEENECHUI0 (PUUKO-
MEXaHNYECKUX CBOMCTB
n TEXHOJIOTHYECKHUX
TokKa3aTesiei

MaTepUaioB U TOTOBBIX
MaIlIMHOCTPOUTETBHBIX

W3JEIUN, CTaHJapTHbIC
METObI 170,
MIPOEKTUPOBAHMS,

IMPOrpCCCUBHBIC MCTOAbI
9KCILTyaTaluu U3CINN
(IK-2)

orcpanusaMun, MCTOIbI (bYHKHI/IOHaJ'IBHO-CTOI/IMOCTHOFO
aHaJIn3a

VMeTh: pacCUnThbiBaTh IMOIPCIIHOCTH aAHAJIUTHYCCKHUM
CHOCO6OM; IMPUMCHATD Pa3JINIHBIC MECTOAbI
OIITUMH3ANH, aHAJIU3UPOBATH ITPOLUCCChI U U3ACIINA 110
MCTOJAHMKC MHXCHCPHOI'O aHaJIM3a

BJ'I&I[GTBI MCTOAAaMH aHa/IN3da H pacdCTa TOYHOCTH,
HaBbIKaMHU IIO0O PACUYCTy KM OITHMHU3ALIMU IIPOLCCCOB H
OHGpaHHﬁ; MCTOOdaMH (bYHKI_II/IOHaJIBHO -CTOMMOCTHOTO
aHaJIn3a

— CIIOCOOHOCTBH K
MOIIOJJHEHUIO 3HAHWUU 3a

cuer HAy4HO-
TEXHUYECKOU
uH(popManuu
OTEYECTBEHHOTO u
3apy0eKHOTO OIBITA IO
HaIpaBJICHUIO
UCCIIeIOBAHUS B
obnmacTu  pa3paboTkH,
IKCILTyaTalliH,
aBTOMaTHU3allUU u
peopraHu3aiuu

MAaIIHHOCTPOUTEIbHBIX
npousBoacTs (ITK-10)

3HaTh: METOABl MHKEHEPHOTO aHaliu3a; METOIUKHU
pacuera, MOJCIUPOBAHUS U aHAIU3a PE3YIbTAaTOB
pacuera; STanbl U METOJbl MOATOTOBKH PE3yJIbTaTOB
UCCIIEIOBAHUM,  COCTABJEHUS  pPEKOMEHJAUU |
BHEJIPEHHUSI IPOEKTOB

YMeTh: aHanmu3upoBaTh W 00padaThIBaTh PE3yJIbTATHI
pacyeToB M MOJEIMPOBAHHUS, 0000IIATh PE3yJIbTaThl U
0(OpPMJISITH BBIBOIBI JUIsI BHEAPCHUS

Bnagers: MeTonukol aHanmu3a pe3yiabTaTOB pacuera u
opopMIICHUSI PEKOMEHAAIMK [JI1 BHEAPCHUS Ha
MAIIMHOCTPOUTEIBHBIX MTPEANPUITUIIX




TemaTnuyeckoe coaepkaHue TUCUUIVIMHBI (Y4eOHOT0 Kypca)

Pa3znes, moayanb

IMoapa3snges, Tema

CoBeplIeHCTBOBAHHUE
TEXHOJOTMYECKUX
MIPOIIECCOB c
HCIIOJIb30BaHUEM
pe3yiabTaTOB  HAy4YHBIX
HCCIeI0BaHUU

Wcropust pa3BUTHS HAYKH,

CoBeplIeHCTBOBAHUE TOKapHOW onepanuu. llepBbrit
ATall - ONUCAHUE JINMUTUPYIOLIETO MOKa3aTeNnsl. AHAIN3
cutyauuu. PopmMyJIHMpOBAHUE HAYYHBIX LEIEH U 3a/1a4

CoBepuIeHCTBOBaHME TOKApHOM omnepauuu. Btopoii
aTan - mouck uHdopmarmu. PazpaboTka 0600mEHHOTO
TEXHUYECKOT'0 PEIICHHUS

CoBeplIeHCTBOBaHME TOKApHOM omepanuu. TpeTuii
3Tam - BbIOOP KOHKPETHOTO TEXHUYECKOTO PEIICHUS.
PopMyJIMPOBAHUE UCXOAHON TUIIOTE3bL

CoBepIlIeHCTBOBAHUE TOKApHOU ornepaunu. YeTBEPTHIN
rall - MOArOTOBKa wuccienoBanui. IIposeneHue
VICCJIEIOBAHUN

CoBepuIeHCTBOBAHUE TOKapHOW omepauuu.  [IaTeiin

aTamn - 00paboTKa PE3yIbTaTOB UCCIEAOBAHMI

CoBepuieHcTBOBaHME TOKapHOW omnepanuu. [llecTon
stan - GOopMyIIMPOBAHUE BBIBOJIOB U MPEMIOKEHUHN IO
BHEJIPEHHIO PE3YIIBTATOB

IIpoBenenue 51
o0paboTka pe3yJbTaTOB
HAyYHBIX UCCIICOBAHUN

DKcnepuMeHTalIbHbIEe UccheaoBanus. JlabopaTopHelii u
IIPOU3BOACTBEHHBIM  JKCIEPUMEHT. TeopeTuyeckue
VICCIIEIOBAHUS. JlutrepatypHO-IaTEHTHBIE
VCCJIEIOBAHUS

OnHodakTopHbIT JKCIIEpUMEHT. Jnamna3oH
BappupoBaHus. MHTepBan. [oBepuTENbHBIN HUHTEPBAI.
Bb100opouHbIii cTaHaapT

MHorodakTopHbIf AKCIIEPUMEHT. [TonmubIi 51
YaCTUYHBIN JKCIIEPUMEHT. MaremaTtnueckoe
IUIAHUPOBAaHUE  MHOTO(AKTOPHOTO  3KCIEPHUMEHTA.

O6e3pa3MeprBaHUe BEIMUUH

Hpo6ubie permuku. XapakKTepUCTUKU JPOOHBIX PEIUIHK.
HacrleHHbIN ONbIT,

KomMno3unnonHbIi TUIaH TpEX(PaKTOPHOTO
sKcnepuMenTa bokca-Yuiicona.
Opranmzanmsi W [UIAHUPOBAHUE  DKCIEPUMEHTA.

@opMyIHpOBaHUE HAYYHBIX Liejed MU 3amady. Beidbop
mozenu. OmpenencHue HU3MEPSIEMBIX I[1apaMETPOB.
BupryanbHbIl SKCIIEPUMEHT

TexHMYEeCKOe OCHAIICHUE YKCIIEpUMEHTOB. M3Mepenue
HEAICKTPUUECKUX M DJICKTPUYECKUX  BEIUYUH.
Crannmaptaeie  mpubopbl.  OOmme  cBeAeHUS O
npeoOpazoBarensx. [lpuaimn paboThl U NPUMEHEHHE:




IIbC303JICKTPUICCKHC HpeO6p330BaTeJ'H/I,
ITHCBMOJJICKTPOKOHTAKTHBIC JATYNKH, TCH30PC3UCTOPLI,
HWHAYKTHUBHBIC NATYWMKHW, TOKOBUXPCBLIC JATYNKHN

[IpuGopbr  nmns  HWCCHEAOBaHUA  TEIUIO(QU3HUECKUX
SBJICHUN: TEPMOMETPBI, TEPMONAPHI, TUPOMETPHI

[Ipumenenne OBM npu nmpoBENEHHH SKCHEPUMEHTOB.
Hayunsle  mpubopsl, coBmecTumbie ¢  OBM.
ABTOMaTHYECKAs perucrpanus pe3yJIbTaToOB
SKCIEPUMEHTOB. BUPTYyaJIbHBIN KCIIEPUMEHT

O6pabotka mo xkputepuro CrhiomenTta. Tabnwia
3HaueHuid Kputepus CteroneHta. Kputepuil rpyObIx
OILLIIOOK. Tabmuua JOITYy CTUMBIX 3HAYCHHM.
JoBepurtenbHblii  uHTEpBan. OOpaTHas 3amada IO
OTIPEACIICHUIO JOCTATOYHOTO YMCIIA OTBITOB

Koppensiuus teopun u 3KCHNEPUMEHTAIBHBIX JTaHHBIX.
Kputepnit  @umepa. OmnpeneneHue  KOppesiuu
pacyeTHOM W DKCHEPUMEHTAIbHOW  BEJIMYHUHBI.
JIuneiinas JKCIpECC OIICHKA KOppeJsiuu
TEOPETUUYECKHUX U IKCIEPUMEHTAIIbHBIX PE3YIIHTATOB

AnrnpoxcuManys pe3yJIbTaToB SKCIIEPUMEHTOB C LIEJIBIO
MOJYYEHHS] OMIIMPUYECKHUX 3aBHUCUMOCTEH. Merton

HaWMEHBIITNX KBaJIPaTOB. KomOuHupoBanHas
AKCIIOHCHIIUAJILHO- CTCTICHHAsI 3aBUCUMOCTD - (DYHKITUS
['panOBCKOTO

Onucanne pe3ynbTaTOB SKCIEPUMEHTOB C TOMOIIBIO
OJIMHOMOB

Pa3paboTka 000OIIEHHOTO TEXHUYECKOTO pEIICHUS.
ITouck uHdopMaIuu. Br16op KOHKPETHOTO

TEXHUYECKOro peueHus. QopMyIupoBaHUE HCXOIHOU
runote3bl. [IpoBepka MCXOAHON TUMOTE3bl. AHAIN3 U
oObsicHeHHE pe3ysbTaToB. DOpMyIHMpOBaHUE BHIBOIOB
Y BHEJPEHUE PE3YJIbTATOB

OO0masi Tpy10eMKOCTh TUCUMILIUHBI (YdeOHoro Kypca) —4 3ET.




4. CTpyKTYypa ¥ coepkaHue TUCUUILIHUHBI (Y4e0HOT0 Kypca)

Kypc u3yuenust 5

OCHOBBI HAY4YHO-HUCCJICIOBATECILCKON ASSITCILHOCTU

(HanMeHOBaHHE JUCIUILINHBI (YIeOHOTO Kypca))

Paszpnen IHoapa3nen, rema Buabl yueOHoi padoThI Heo0xonn | ®opmbl | Pexomen
, KonTakTHas padora CamocrosiTeqbHast Mble TeKylle | ayeMasi
MOy (B yacax) abora MaTepuai ro JuTepar
b BCEro DopMbI IPOBEICHUS dopmbi BHO- KOHTpPO | ypa (Ne)
| s 2 | aexunii, 1a60paTOPHBIX, opranu3zanu | TEXHHYECK st
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=
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= & 2 o NPUMEHsIEMYI0 JLHOI
©
3| & = 00pa30BaTEIbLHYI0 paGoThI
TEXHOJIOTHIO
VICTOpus pa3BUTHS HAyKH, 1 Jlexuus
[aa]
w O CoBepuICHCTBOBAHNE 1 [IpakTuyeckoe 3aHsATHE 4 1,2,3
<~ TOKAPHOM OIepalyu.
g g [TepBsiit aTam - onucanue
o 5 JUMTHPYIOIIETO
S &, TOKasaTens. AHaiu3
s & S| curyanum. s
o o = =
5 s 5| PopMyaMpoBaHHE HAy4IHBIX S
T O A reneu U 3agad b5}
X = S S
o & H (0]
= g 2| CoBepIICHCTBOBAHHE [IpakTHUECKOE 3aHATUE 14 e 1,2,3
O ¢ g| TOKapHOii OTIEepAaIIHH. S
T X =| Bropoit oatam - mowmck 3
2 8 x| unpopmanmu. Paspaborka e
2 5 £| 0600weHHoro °©
5 = E| TEXHHYECKOTO pelICHNs 5
=ES = =
GE!) = x| CoBepHIeHCTBOBaHHE [TpakTuyeckoe 3aHsATHE 4 1,2,3
g2 8 TOKapHOH Oneparuu.
o Q Tpetwii atam - BEIOO
m O
c g KOHKPETHOT'O TEXHHYECKOTO
O & pemieHus.
= D®opmynupoBaHue
HCXOHOU THITOTE3bI




CoOBEpLIEHCTBOBAHUE
TOKAPHOM OIIEpaLlUH.
YeTBEpTHIN JTAI -
MMOJATOTOBKA UCCJICOBAHUM.
IIpoBenenue ucciaeq0BaHmit

HpaKTI/IlIGCKOG 3aHATUC

14

1,2,3

CoOBEpLIEHCTBOBAHUE
TOKAPHOM OIIEpaLlH.
[Tarerii aTam - 06paboTka
pe3yJIbTaTOB UCCIEAOBAHHI

HpaKTI/I‘IeCKOG 3aHATHUC

1,2,3

CoBepIlICHCTBOBaHUE
TOKApHOM OIepaIiyu.
[lectoit >Tam -
@®opmyIMpOBaHUE BBIBOJIOB
%1 HpelUIO)KCHI/II/I I10
BHEJIPEHUIO PE3YJIbTAaTOB

HpaKTI/I‘leCKOG 3aHATUC

14

1,2,3

[IpoBenenue u 06paboTKa pe3yaIbTaTOB HAyUHBIX

v

HUCCIICAOBaHUU

DKCIIEpUMEHTAJIbHbBIC
HCCJICTOBAHMS.
JlaGopaTopHbIii 1
MIPOU3BOICTBEHHBIN
IKCIIEPUMEHT.
Teopetnueckue
uccienoanus. JlnatypHo-
MaTEHTHBIE UCCIICIOBAHUS

Jlexuusa

1,2,3

OnHO(aKTOpHBIN
AKCIIEPUMEHT. %Ianaon
BapbUpOBaHus. VinTepsa.
%OBGpHTGJ‘IBHHH WHTEpBaJ.
BIOOPOYHBIN CTaHIAPT

Jlexuusa

1,2,3

MHorogakTopHbIi
SKCIIepuMeHT. [1oHbIN 1
YaCTUYHBINA IKCIIEPUMEHT.
Maremarnueckoe
IUTAHUPOBAHUE
MHOFOHJ&KTOPHOFO
JKCIIEpUMEHTA.
O6e3pa3mepuBaHue
BEJIMYUH

Jlexusa

1,2,3

§p06HHe PEIUINKH.
apaKTepUCTUKU APOOHBIX
peruink. HaceieHHbIN

Jlexkmusa

1,2,3




OIIBIT,

KoMno3uimonHuei ian
TPEXPaKTOPHOTO
sKcrnepuMmenTa bokca-
Yuicona.

Jlexusa

Opranuzanus u
IUIAHUPOBAaHUE
IKCIIEPUMEHTA.
dopmynupoBaHHE HAYYHBIX
nesel u 3amad. Beioop
mozenu. Onpezaenenue
U3MEpSAEMBIX TapaMEeTPOB.
BupryanbHblii
JKCIIEPUMEHT

HpaKTI/I‘IeCKOG 3aHATHUC

14

1,2,3

1,2,3

TexHuueckoe OCHallleHue
9KCIEPUMEHTOB.
N3zmepenune
HEDJICKTPUIECKHUX H
IIEKTPUYECKUX BEITUYHH.
CranjapTHble IpUOOPBI.
OO61ue cBeneHus o
npeoOpa3zoBaTesx.
pUHIMI pabOThI U
pUMEHEeHHE:
IIbE30DJIEKTPUYECKHE
npeoOpa3oBarey,
ITHEBMOAIEKTPOKOHTAKTHBI
€ JIaT4YUKH,
TEH30PE3UCTOPBHI,
WH/TyKTHBHBIE TaTIYUKH,
TOKOBHUXPEBBIEC JATIYHKH

Jlexnusa

1,2,3

[Tpubops! s
UCCIIEIOBAHUS
TETIO(PU3NUECKUX
SIBJICHUI: TEPMOMETDHI,
TEPMOTIAPHbI, TUPOMETPHI

Jlexus

[Ipumenenne DBM nipu
MIPOBEICHUH
’KCTepuMeHTOB. Hayunble
H%I/I60pbl, COBMECTHMBIE C
DBM. ABToMarnueckas

Jlexusa

I[Toaroroska

pedepara

1,2,3

1,2,3




perucTpanus pe3yjabTaToB
HKCIIEPUMEHTOB.
BupTtyanbnbiit
9KCIIEPUMEHT

O0paboTKa 110 KPUTEPUIO
Crtpronenra. Tadbmuna
3HaYEHUI KpUTEpHs
CreroaenTa. Kpurepuii
rpyObix ommbok. Tabnuma
JOTYCTUMBIX 3HAUECHUH.

JloBepuTENbHBIN HHTEPBAIL.

OO6parnas 3a1a4a 1Mo
OTIPEICTICHULO
JIOCTATOYHOI0 YHcIia
OIIBITOB

HpaKTI/I‘IeCKOG 3aHATHUC

Koppensauus teopuu u
AKCIEPUMEHTAIBHBIX
naHHbIX. Kpurepuit
®umepa. Onpenenenue
KOPPEJSALHUU PACYETHOU U
AKCIIEPUMEHTAIBHOMN
BEJIMYMHBIL. JInHEHas
JKCIIPECC OLEHKA
KOppesALU
TEOPETUYECKUX U
JKCIIEPUMEHTAIBHBIX
pe3yJIbTaToOB

HpaKTI/I‘leCKOG 3aHATUC

1,2,3

Annpokcumanus
pe3yabTaToB
HKCIIEPUMEHTOB C 1IETTBI0
MOJTYYEHUS IMITUPUIECKUX
3aBUCHUMOCTEN. MeTon
HAaWMEHBIIUX KBAJIPATOB.
Kom6unupoBanHast
SKCIIOHEHIIUAIILHO-
CTENEHHAasa 3aBUCUMOCTD -
bynkius ['paHoBckoro

HpaKTI/I‘ICCKOC 3aHATUC

1,2,3

Onucanue pe3ynbTaToB
9KCIIEPUMEHTOB C
MOMOUIBIO IOJIMHOMOB

HpaKTI/I‘{CCKOC 3aHATUC

1,2,3

1,2,3

10




Pa3zpabotka 000011€HHOTO
TEXHUUYECKOTO PELICHMUS.
[Touck undpopmanuu.
Bb160p KOHKpETHOTO
TEXHUYECKOT'O PEILICHHUS.
DopmynupoBaHue
UCXOJIHOW THITOTE3bI.
IIpoBepka ucxoaHoi
TUIOTE3bl. AHAIN3 U
00BSICHEHUE Pe3yJIbTaTOB.
®opMyIupOBaHUE BHIBOJOB
U BHEJIpEHUE pe3yIbTaTOB

Jlexus 5 1,2,3

Hroro:

128

144

5. Kpurepun 1 HOpMbI TEKYIEro KOHTPOJIAA U POMEKYTOYHOM aTTeCTAlNH

PopMBbI TEKYIIETO KOHTPOJIS

YcioBus 101ycKa

Kpurepuu 1 HOpMBbI OLIEHKU

[IpakTruueckas padora

BeimonHeHnue
MPaKTUYECKUX pabOT

«3a4TeHO»: paboTa BHITIOJIHEHA B COOTBETCTBUU C METOAMUYECKUMU
yKa3aHUsAMH, 0QOpPMIIEHA TPAMOTHO, CTYJICHT TEXHUYECKH MPaBUIIHLHO
dbopMyIHpyeT OTBETHI Ha pacCCMAaTPUBAEMBbIE BOITPOCHL.

«HEC 3a4TCHO» pa60Ta BBITIOJIHEHA C OH_II/I6KaMI/I, CTYACHT HC UMECT
MPEACTABJICHHUA O paCCMAaTPUBACMBIX BOIIPOCax

Pedepar

Hanucanue pedepara

«3auTeHO»: TeMa pedepaTa MOJTHOCTHIO PACKPbITa, 0popMIIeHa TPaMOTHO,
CTYJE€HT TEXHUYECKH MTPaBUIIbHO (POPMYJIMPYET OTBETHI HA pacCMaTpUBaeMble
BOIIPOCBL.

«HE 3a4TEHO»: TeMa pedepara He PacKphITa.

dopma poBencHUs
MIPOMEXKYTOYHOM aTTECTAIUU

YcnoBus nomycka

Kpurepuu u HOpMbI OLIEHKH
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3auer

Brinonnenue
PaKTUYECKUX padoT,
BEITIOJTHEHUE pedepaTa

«3a4YTCHO»

ITonuele MpaBHUJILHBIC OTBCTHI HA BCC BOIIPOCHI.
He3nauuTtenpHble OIMOKH UIN HCYBCPCHHOCTDH B

OTBECTAax.

«HEC 3a4TCHO»

OTBeThI Ha BOIIPOCHI HE C(HOPMYITUPOBAHBI.
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6. Kputepuu 1 HOpMBI OlIEHKU KYPCOBBIX Pad0T (IIPOEKTOB)

Y4eOHBIM IIAaHOM TI0 JAHHOW JUCHUILIMHE KYPCOBBIX paboOT (IIPOEKTOB) HE
PETYCMOTPEHO.

7. IlpumepHasi TeMaTMKa NHUCbBMEHHBIX PpadoT (KYpPcOBbIX, pedeparos,
KOHTPOJIbHBIX, PACYeTHO-TPAGUYECKUX H AP.)

Ne n/m Temsbl pedepaToB

1 JIuTepatypHO-IaTEHTHBIE UCCIECOBAHUS C LIETBIO COBEPIICHCTBOBAHUS
TOKapHOM orepaluu.

2 JIuTepatypHO-TaTEHTHBIC UCCIICOBAHUS C IIETBI0 COBEPIIICHCTBOBAHUS
dbpe3epHOi onepalum.

3 JIuTepatypHO-TAaTEHTHBIC UCCIICOBAHUS C IIETBI0 COBEPIIICHCTBOBAHMS
pPacTOYHOM ONEpalUHu.

4 JIuTepatypHO-IIaTEHTHBIE UCCIEOBAHUS C LIETBI0 COBEPIICHCTBOBAHUS
UM (OBAILHON ONEpaIiu.

5 JIuTepatypHO-IaTEHTHBIE UCCIEOBAHUS C LIETBI0 COBEPIICHCTBOBAHUS
TEpMUYECKON 00pabOTKH METAJLIOB.

6 JIuTeparypHO-TaTEHTHBIE UCCIICOBAHNUS C IIEIBI0 COBEPITCHCTBOBAHUS
AIEKTPOXUMUUYECKON 00pabOTKHU.

7 JIuTepaTypHO-NIaTEHTHBIC UCCIICIOBAaHUS B 00JIACTH TEPMOCHUIOBOM
00pabOTKH MaJIOKECTKUX JICTaJICH.

8 JIuTeparypHO-IaTeHTHBIE UCCIIEIOBAHUS B 00JIaCTH BUOPAIIMOHHON
00pabOTKH MaJIOKECTKHUX JICTAJICH.

9 JIuTeparypHO-TaTEHTHBIE UCCIICIOBAHUS C IIEJIbI0 COBEPIICHCTBOBAHUS

00pabOTKH MAJIOKECTKHUX JICTAJICH pe3aHHEM.

10 JIuTeparypHO-IaTeHTHBIE UCCIEOBAHUS B 001aCTH 00paboTKH
TIIyOOKUX OTBEPCTHIA.

11 Pa3paboTku cuCTEMbl aBTOMAaTUYECKOTO YIIPABIEHUS MPOILIECCOM
MEXaHMYEeCKOM 00pabOTKH JeTaje.

12 HccnenoBanus ypoBHS U paclpeiesIeHUsI OCTaATOYHBIX HANPSIKEHUN B
JEeTaJIsIX.

13 UccnenoBanus TeNI0PU3NUECKUX SBICHUN IPH 00pabOTKEe METAILIIOB
pe3aHMEM.

14 Pa3paboTka TEXHOJOTHYECKHUX CIIOCOOOB IOBBIIICHHS
SKCILTYaTallMOHHBIX CBOMCTB JIETAJICH MAIIIUH.

15 JIuTepaTypHO-IaTEHTHBIC UCCIICOBAaHUS B 00JIaCTH MOBEPXHOCTHO-
MJIACTHYECKOTO Je(OpMHUPOBAHUS JICTAJICH MAIIIUH.

16 Pa3zpaboTka MaTemMaTH4eCKON MOJIENN MPOIecca MEXaHUIECKOM
00palboTKH AeTaseil.

17 PazpaboTka MeT010B 00Pa0OTKH METAIOB PE3aHUEM C
JIOTIOJTHUTEIBHBIM BO3JICHCTBHEM HA 30HY PE3aHMSI.

18 HccnenoBanue BIUSHUS OCTATOYHBIX HAMPSKEHUN HA HAJIEKHOCTD U
AKCITyaTallMOHHBIE CBOMCTBA MAJIOKECTKUX JCTaJICH.




19 JIuTepatypHO-IaTEHTHBIE UCCIEOBAHUS C LIETBI0 COBEPLICHCTBOBAHUS
TEXHOJIOTHH 00pabOTKH MPOCTPAHCTBEHHO-CIOKHBIX MOBEPXHOCTEM.

20 KoncTpynpoBanue nporpecCuBHON TEXHOJIOTMYECKOW OCHACTKH U Y3JI0B
TEXHOJIOTHYECKOTO 000PYI0BaHUSI.

21 JInTeparypHO-NATCHTHBIC HCCIIEOBAHMSI C LEIbI0 COBEPIICHCTBOBAHHS
CUCTEM aBTOMATUYECKOTr0 YNPaBIECHUS MPOIECCAMU MEXaHUUECKOM
00pPabdOTKH.

22 | UccnenoBaHue KauecTBa MOBEPXHOCTEN JAeTalleil MAIIMH MPU Pa3TMYHBIX
MeToJ1ax 00pabOTKH.

23 JIuTepatypHO-IAaTEHTHBIE UCCIEOBAHUS C LIETBIO COBEPUICHCTBOBAHUS
NPOTSKHOM Omepaluu

24 JIuTeparypHO-IaTEHTHBIE UCCIEOBAHUS C LIETBIO COBEPUICHCTBOBAHUS
3y0odpe3epHolt onepaluu

25 JIuTepatypHO-IaTEHTHBIE UCCIEOBAHUSA C LIETBIO COBEPILICHCTBOBAHUS
IJIOCKONILIM()OBAJIBHOW Onlepaluu

26 JIuTeparypHO-IaTEHTHBIE UCCIEOBAHUS C LETbI0 COBEPLICHCTBOBAHUS
CBEPJIMJIbHOM OIEpAIiH

27 JIuTeparypHO-IIATEHTHBIE UCCIEAO0BAHUS C LEJIBI0 COBEPLICHCTBOBAHUS
pe3b00HAPE3HON OTepaliu

28 JIuTepatypHO-IIATEHTHBIE UCCIIEOBAHUS C LIEJIBIO COBEPIICHCTBOBAHUS
oIepanuy BBICOKOCKOPOCTHOTO ()pe3epoBaHus

29 JIuTeparypHO-IaTEHTHBIE UCCIEOBAHUS C LETbI0 COBEPLICHCTBOBAHUS
TOpLIEBOTO (hpe3epOBAHUS

30 JIuTeparypHO-IATEHTHBIE UCCIEOBAHUS C LETbI0 COBEPLUICHCTBOBAHUS
BHYTpHUILIH(OBANIBHON Ollepaluu

31 CBoOojHas Tema.

8. Bompocs! Kk 3a4eTy
Ne n/m Bomnpockl
1 3aKOoH pa3BUTHUS HAYKH.
2 OnpeneneHue HayYHbIX HCCIEAOBaHUM.
3 Krnaccuduxkaiys HaydHbIX HCCIIEOBAHUHN MO CIOCO0Y UX MPOBEACHMUSI.
4 Knaccudukanus Hay4dHbIX HCCIEIOBAHMM MCXOAS M3 HX LEJIEBOTO
HA3HAYCHHSL.
5 Krnaccudukaiiis HayqHBIX UCCIICIOBAHUHN IO CTETICHH 0XBaTa 3aja4.
6 Bu bl 3KCIEpUMEHTATBHBIX UCCIICIOBAHUM.
7 JloCTOMHCTBA U HEAOCTATKH JIAOOPATOPHOIO SKCIIEPUMEHTA.
8 JIOCTOMHCTBA M HEJOCTATKU MPOU3BOJICTBEHHOIO SKCIIEPUMEHTA.
9 Otxink. OyHKIMS OTKIUKA.

10 | OgHodakTOpHBIN HKCIIEPUMEHT.

11 | Jluana3zoH BapbUPOBAHMSL.

12 | inTepBan BapbUpOBAHUS.

13 | JlerepMUHUPOBAHHBIN SKCIEPUMEHT.

14 | loBepUTEIbHbBI UHTEPBAL.
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15 | BeiOopouHBIil cTaHmapT.

16 | Kputepwmii CThlo/ICHTA.

17 | CpennHee 3HaUCHHUE OTKIMKA.

18 | MHOrohakTOpHBIA SKCIIEPUMEHT.

19 | ITosHbIit MHOTO(AKTOPHBIN AKCIIEPUMEHT.

20 | OkcnepumenT «Kpectomy.

21 | YactuuHblii MHOTO(GAKTOPHBIA SKCIICPUMEHT.

22 | Inan sxcniepuMenToB N=22,

23 | Inan sxcniepuMenToB N=23,

24 | Ilnan sxcniepuMenToB N=32,

25 | Jlucnepcusi.

26 | Paccesnue.

27 | JlmTepaTypHBIC HAYYHBIC UCCIICTOBAHHUS

28 | TeopeTnueckne HAYIHBIC HUCCICIOBAHMS

29 | DKcriepuMeHTaIbHBIC UCCIACIOBAHMS

30 | OG0OMImIEHHBIH ATOPUTM MTPOBEACHHS HAYYHBIX UCCIICTOBAHHM

31 | HayyHoe HampaBiieHuE

32 | Hayunas tema

33 | Hayynas npobGiema

34 | IloaroToBKa MCCIIEOBAHUN

35 | Ananu3s pe3ysbTaToB SKCIEPUMEHTAIBHBIX UCCIIEIOBAHUMA

36 | BHeapenue pe3yipbTaToOB HAYYHBIX MCCIIEIOBAHUMN

37 | Meroauka npoBeIeHUs SKCIIEPUMEHTA

38 | DKCIiepuMEHT KPEeCTOM

39 | lmana3oH BapbUpOBaHMUSI.

40 | iaTepBan BapbUpPOBAHMSL.

41 | Dkcmpecc OIeHKa TEOPETUISCKUX M DKCIIEPUMEHTANBHBIX PE3YyJIbTAaTOB

42 | Metoa HAaMMEHBITNX KBAJPAaTOB

43 | Annpokcumarius pe3yJbTaToB HKCIIEPUMEHTOB
C IIEJIbIO TIOJTYYEHHUSI DMIIMPUUYECKUX 3aBUCUMOCTEH

44 | Onucanue pe3yabTaTOB YKCIEPUMEHTOB C IIOMOIIIBIO TTOJIMHOMOB
pu 00paboTke (PAKTOPHBIX IKCIIEPUMEHTOB

45 | IocTOMHCTBA M HEIOCTATKHU J1a00pPaTOPHOTO 3KCIEPUMEHTA.

46 | JlocTOMHCTBA M HEIOCTATKH MPOU3BOJICTBEHHOTO SKCIIEPUMEHTA.

47 | JlutepaTypHble HAyYHBIC UCCIICIOBAHUS

48 | TeopeTnueckne HAyYHbIE UCCIICOBAHUS

49 DKCNepUMEHTaIbHbIC UCCIIEIOBAHUS

50 | O0001IeHHBIH AJITOPUTM MTPOBEACHHS HAYYHBIX UCCIICTOBAHMM

51 | Hayunas tema

52 | Hayynas npobiema
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9. ®oH/1 OLIEHOYHBIX CPEICTB /ISl MPOBEJEHUS MPOMEKYTOYHOH aTTeCTAIMU
o0y4yaromuxcs 1Mo TUCHUUILIUHE

9.1. ITacnopt ¢oHIa OLIEHOUYHBIX CPEICTB

No
1/
5|

KonTposmmpyemsie pa3ieisl
(TeMBI) TUCIUILINHBI

Kon
KOHTPOJIMPYEMOU
KOMIETEHIIUU
(w1u ee yacTu)

HaumenoBaunue
OIIEHOYHOT'O
cpeacTna

CoBepIlIeHCTBOBAHUE
TEXHOJIOTHUECKUX TPOIIECCOB C
UCTIOJIb30BaHUEM PE3YJIhTaTOB
HAy4YHBIX UCCIICIOBAaHUMN

[IpoBenenne u 06paboTKa
PE3yIbTATOB HAYYHBIX
MCCIIEIOBAHUN

I1K-2, 10

Otuert 10
BBITTIOJTHEHHUIO
MPAKTUYECKOTO
3a7aHus 1
«CoBep1ieHCTBOBA
HUE OTEepaln»
OTtuer 1o
BBITIOJTHEHHIO
MPaAKTUYECKOTO
3aJaHus 2
«O0padoTka
pe3yJIbTaToOB
AKCIIEPUMEHTAJIbH
BIX
HUCCIEeIOBAHUI»

Otuer 1 (0)
BBITIOJIHCHHUIO
MPAKTUYECKOTO
3a7aHus 1
«CoBepIieHCTBOBA
HUE OTepaIym?
OTtyer 1o
BBITTOJIHCHHUIO
MPaKTUYECKOTO
3aJlaHUsA 2
«ObpadoTka
pe3yJIbTaToOB
AKCIIEPUMEHTAJIbH
BIX
HUCCIEeIOBAHUI»

9.2. Tumosble KOHTPOJIbHbIE

3aJJaHUsl WJIM HWHbIE MaTepHaJIbl,
Heo0XoAuMBbIe JJI OLEHKHM 3HAHWUHA, yYMEHHMH, HABBIKOB M (MJIHM) ONBITA
AeSITeJIbHOCTH, XAPAKTEPU3YWIUUX J3TalNbl (POPMHUPOBAHUSA KOMIIETCHI U B
npoiecce 0CBOCHUsI 00pa3oBaTe/JIbHOM POrPaMMbl
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9.2.1. IlpakTuueckue padornl. [lepeuens pador:

IIpakTnyeckoe 3axanne Nel. «CoBepIIEHCTBOBAHKE OIEpALIUN

1. Heapr 3ansaTusi: PopMHpOBaHME HaBbIKA IMPOBEACHUHM JIUTEPaATypHO-

IIaTCHTHOI'O UCCIICAOBAaHUA.

2. AJIrOpUTM BBINOJIHEHUS] IPAKTHYECKOT0 3a1aHMS
N3yuuTh npenioKeHHbIA TEOPETUYECKUI MaTepurall.

CornacHo BApUAHTY ITPOBCCTHU JIUTCPATYPHO-TIATCHTHOC HCCJIICO0OBAHHC

MEXaHMYECKOU OIIcpalunu.

3. Oxupaemblii (e) pe3yabrar (b1): opopmieHHE oTyeTa B TpeOyeMoM popMmare.

Ne OOBEKT UcCeT0BaHUS
BapHaHTa

1 CoBepIlIeHCTBOBAaHUE CBEPJIMIIBHOM Orepaliuu

2 CoBepIlIeHCTBOBAHUE PACTOYHOM orepaluu

3 CoBepIiieHCTBOBaHHUE NIM(OBAILHOM orepaluu

4 CogepiiieHCTBOBaHHE (Ppe3epHO onepaiu

5 CogepIiieHCTBOBaHHE 3y00(pe3epHO onepalum

6 CoBepIlIeHCTBOBAHNE BHYTPUILIU(POBATIBLHOMN onepaiiuu

/ CoBepIlIeHCTBOBAaHUE MIPOTSKHOM OTepaliuu

8 CoBepIiieHCTBOBaHUE TII0CKONLITN(GOBAIBLHOM Onepaluu

9 CoBepIlIeHCTBOBaHNE TOKAPHOU OMEpAIUH

10 CoBeplieHCTBOBaHME TOPLUEKPYIIIONUIM(OBATILHON Onepaluu

11 CoBeplICHCTBOBAaHME XOHUHIOBAJILHOMW OIEpAIUU

12 CoBepLIEHCTBOBAHKE MOJUPOBAIBHON ONIEpalluy

13 CoBepIilIeHCTBOBAHNE TEPMUUECKON ONepaluu

14 CoBepIlieHCTBOBaHUE 3y0OCTPOTaabHOM Onepaluu

15 CoBepllIeHCTBOBaHUE 1IEBEHTOBAILHOMN OTNepaliviu

16 CoBepiieHCTBOBaHHE CBEPIMILHOM ONepaIluu

17 CoBepIICHCTBOBAHKUE PACTOYHOM ONEPALIUU

18 CoBepiieHCTBOBaHHUE NUIM(OBAILHOM onepaluu

19 CosepiiieHCTBOBaHUE (hpE3epHON OTepaIuu

20 CoBepiiieHCTBOBaHUE 3y00(pe3epHOi onepanuu

21 CoBepIlieHCTBOBaHNE BHYTPHUILIH(HOBAILHOM OllepaIuu

22 CoBepllIeHCTBOBAHKE NPOTSHKHOM Olepaliu

23 CoBeplieHCTBOBaHHUE TIOCKONLIM(OBATBHOM ONEpaIiu

24 CoBepIIEHCTBOBAHUE TOKAPHOU ONEpALIHU

25 CoBeplieHCTBOBaHUE TOPLEKPYIIIONUIM(POBATILHOM onepaluu

26 CoBepIIIeHCTBOBAHNME XOHUHTOBAJIBHOM OIIepalliy

27 CoBepllIeHCTBOBAHKE MOJUPOBAIBLHON ONepaluu
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28 CoBepITIeHCTBOBAHNE TEPMHUYECKON OTepariuu

29 CoBepIlIeHCTBOBaHUE 3y0OCTPOTaIBLHOM OnepaIuu

30 CoBepITIeHCTBOBAaHNE MIEBEHTOBAIBHON OTICPAITAH

IIpakTuyeckoe 3amanume Ne2. «OOpaboTka pe3yJbTaTOB HKCIEPUMEHTAIBHBIX
UCCJIeIOBAHUINY.

1. Heanb 3ansaTusi: PopMupoBaHHWE HaBbIKA OOPAOOTKH HKCIEPUMEHTATBHBIX
HUCCIIeI0OBaHUMH.

2. AropuTM BBINIOJTHEHUS PAKTHYECKOI0 3a1aHUs

N3yunTts npeaioKEHHbIA TEOPETUUECKAN MaTEPHUal.

CorylacHO  BapuaHTy  IPOBECTH  JIMTEPATyPHO-IIATEHTHOE  HCCIEHOBAaHUE
MEXaHHYECKOM OIEepaALNH.

3. Oxupaemplii (e) pe3yabrart (b1): opopmieHre oTyeTa B TpeOyeMoM popMmare.

Bapuanm Nel

1.Haiitu noBepuTenbHbIM HHTEpBAJ MOJA4u IPU MPOJOJLHOM TOYEHUH Bajla JuaMeTpoM 36MM
(mpoBenu 6 OIBITOB).

N S,
MM/00
0,8
1,2
1,0
0,4
1,4
0,6

OO WIN|F

2.BcnenctBue SKCepUMEHTa U3MEPUIM MOMEHT cuibl TpeHus. OOpaboTaTh pe3ynbTaThl IO
KPUTEPHIO IPpyObIX OLIMOOK.

>

W,
Hwm
24,2
14,5
21,6
22,9
23,1
30,2

OO~ IWIN |

3.IlpoBeneHHbBIE SKCIIEPUMEHTAIbHBIC UCCIICIOBAHMS OTIMCHIBAOTCS CIICAYIOIICH
9KCIIOHEHIIHAILHOM 3aBUCUMOCTEIO:

U=C-e™

N=4

Cm-?
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N U X

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

O06paboTaTh pe3yabTaThl IO METOly HAUMEHBIINX KBaJIPaTOB.
Bapuanm Ne2

1.OnpenenuTh TOBEPUTEIBHBIM MHTEPBAJ CTOMKOCTH pe3lia mpu oO0paboTke ctamu 45, momaue
S=0,2mMM/06 u TmyOune pezanus t=1,5Mm
Crotikoctb pesna T=60,2mun; N=13; Si=10.3Mun

2.Ilpu UCHbITAaHUK THIIOBOTO Y374 BaJ-BTYJIKa UCCIEAyeTCs HArpyska Ha oOpasipl. [lomydeHsr
CIICYIOIINE 3aBHCUMOCTH:

p=f(W) — mpakrrueckas

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
513,04

NFRPIWINFP WNIRFRPWIN|P—

w

O6paboTaTh pe3yIbTaThl IKCIIEPUMEHTA COTIIACHO KpuTepuio duriepa.

3.Hccnenyercs BusHUE T1yOHHBI nuMpoBanus Ha cuty Pz. KommuectBo ypoBaeit N=6
P=C-t"

N P2 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

OO6paboTath pe3ynbTaThl 0 METO/ly HAMMEHBIIUX KBAPATOB.
Bapuanm Ne3

1.Ilpu nutee cmmaBa Al-Si mpoBeneno 8 ombiToB. OmpenenuTh JOBEPUTENBHBIA HWHTEPBAI
MaKCHMaJIbHOW CKJIOHHOCTH K TOPSYUM TPEIIMHAM.

| N [ cw | N | C% |
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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.BBINOTHATE MCCIE0BAaHHUS HIEPOXOBATOCTH TIOBEPXHOCTHOTO CIIOS JIETaIU U3 cTaiu 45 mocie
HUTM(OBAHUS 110 KPUTEPUIO TPYOBIX OMIMOOK

Ra,MxMm
0,08
0,32
0,25
0,32
0,08
0,63
1,25
0,25
0,63

OO |INO|OTIA|W|IN(F|S

3.AnMa3zHoeBbIraxuBanue poiukoB u3 ctanu [IX15 (HRC, 63-64). MccnenoBanue BIMsHUS
CKOPOCTH | ITOIaYH Ha IMEPOXOBATOCTD.
N=22R,=f(V;S)

20m/MuH <V < 40M/MuH

0,052Mm/00 < S < 0,08MM/00
N X1 X2 X1 X2 Y
1 + + + 0,5
2 - + - 0,63
3 + - - 0,55
4 - - + 0,60

Omnwucate pe3ysbTaThl 3KCIIEPUMEHTOB € IIOMOLIBIO MTOJIMHOMA.
Bapuanm Ned

1.3mMepuTh OBEPUTENBHBIN HHTEPBAT HAPYKHOTO JHAMETpa Bajia C YBOJbBEHTHBIMHU IUTAIIAMHU.
[IpoBeneno 13  ombiTOB, cpeaHee  3HadyeHwe  AuameTpa  cocraBisger  120,03mm,
cpenHekBaJipaTHUHOe oTKIoHeHHue 0,93.

2.IIpoBOMINCH UCTIBITAHUS TOPMO30B MPH CKOPOCTAX CKONBKEHHS Vcxmax=120M/C, TaBieHusX
2,5 Mna. HccnenoBanu Temmeparypy Ha IMoBepxHocTH TpeHHs. llomyueHsl cuepyromue
3aBUCUMOCTHU:

t=f(W) — npakTudeckas

T=f(W) — Teopernueckas

I tij, °C Tij, °C

1 1010
1200 1123,01

1156

1250
1125 1130,94
1021

W(N [P | W [N [—
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1500
1307 1352,00
1250

1482
1324 1352,37
1250

1112
1344 1184,03
3 1093

NIFRPIWINFPWIN(F

O06paboTtath pe3ynbTaThl 3KCIIEPUMEHTA COTIacHo KpuTteputo durrepa.
3.IIpousBecTy SKCOPECC—OLEHKY TEOPETUYECKUX M SKCIEPUMEHTAIBHBIX PE3YyJIbTaTOB (CM.
ycnoBue 3agaun Ne2). CrenaTb COOTBETCTBYIOLINE BHIBOIDI.

Bapuanm Ne5

1.OnpenenuTs HHTEPBAJ BapbUPOBAHUS U IOBEPUTEIbHBIN MHTEPBAI AMAMETpa BEPILUH 3yObeB
JUI KOCO3yObIX BasioB-1ectepeH npu Po=0,9 n n=6.

D, MM
99.030
98.971
99.201
98.894
98.990
99.007

TR WINF|Z

2.IlpoBen TPOYHOCTHBIC WCIBITAHUS TEXHUYECKOTO AQIOMHHHS (pacdeT BBHITIOIHUTH I10
KPHUTEPHUIO TPYOBIX OIMUOOK C JTOBEPUTEIbHON BeposTHOCTHIO 0,9).

N Os n Os

1 112 7 131
2 98 8 145
3 125 9 129
4 106 10 93

5 60 11 137
6 119 12 113

3.YucToBoe TOYEHHE KECTKMX BajoB auamerpoM 0=40mMm u3 cramm 45 pe3mamMu W3 CIUIaBa
T15K6. UccnenoBanue BIUSIHUS TITyOHMHBI M CKOPOCTH PEe3aHUS HA CTOMKOCTh HHCTPYMEHTA.
N=22 T=f(t;V)
60m/MuH <V < 80M/MuH
0,Imm<t<Imm

N X1 X2 X1 X2 Y

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

Onucath pe3ynbTaThl SKCIEPUMEHTOB € TOMOIIbIO MOJIMHOMA.
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Bapuanm Ne6

1. W3mepsanu TBepIOCTb MOBEPXHOCTHOIO CJIOSl MpU a30TUpoBaHuU Ha rinyoOune 0,1-0,4mm.
Onpenenuts NOBEPUTENbHBIM MHTEPBAJI TBEPAOCTH, €CIU BEPOATHOCTh monajnaHus pasHa 0,9;
n=17; HB¢p 730, a cpeaHekBagpaTUUHOE OTKJIOHEHHUE PaBHO 7,24.

2.Ilpu rubke mpoBOJOKU auaMeTpoM OMM u3 ctamu X20H80 moiydeHbl TpakTHUecKas Hu
Teopernyeckas 3aBucumoctu pamuyca rubar=f(W) u R=f(W) coorBerctBenno. O6paboTaTh
pe3yJIbTaThl SKCIIEPUMEHTA COTIIACHO KpuTeputo duriepa.

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

AIWINIFPIRARWINIRFPIRRWIN|PFP|—

18,46

18,25

3.ToproBoe (pe3epoBaHKe IUIOCKUX ITOBEPXHOCTEH.
TIyOWHBI Pe3aHHsI Ha IIIEPOXOBATOCTb.
N=2 2Ra=f(V;t)
20m/MuH <V < 40M/MuH
0,5mMMm <t<15mm

HccnenoBanue BIMSHUS CKOpPOCTH H

N X1 X2 X1 X2 Y

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

Onucath pe3ynbTaThl SKCIEPUMEHTOB € TOMOIIbIO MOJIMHOMA.

Bapuanm Ne7

1. Onpenenuth AOBEPUTENBHBIN HHTEPBAJ TTTyOHUHBI LIEMEHTUPOBAHHOTO CIIOSI:

H, MM
0,315
0,364
0,272
0,436
0,532
0,301
0,245
0,570

OINO | WIN|F|S
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| 9 | 0497 |

2. DBBIMOJHUATE WCCIEIOBAaHUE TBEPAOCTH OpPOH3BI IO KPUTEPHIO TPYOBIX OMIMOOK C
JIOBEPUTEIIBHON BeposiTHOCTHIO 0,95.

HB n HB
151 8 148
179 9 167
169 10 104
200 11 156
141 12 173
162 13 153
157 14 174

~Noo|~hWIN|F|IZ

3.HpOBe,I[eHHI>Ie OKCIICPUMCHTAJIBHBIC UCCIICAOBAaHUS OIMMCBIBAOTCA cneﬂyfomeﬁ
SKCHOHCHIIMAJIBHON 3aBUCUMOCTBIO:

U=C-e™

N=6

Cm-7?
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

O06paboTtath pe3ysibTaThl 10 METOlY HAMMEHBIINX KBAJPaTOB.
Bapuanm Ne8

1.ITpu mmudosanuu cranu 20X, MpoBOIMIN U3MEPEHUS KauecTBa MOBEPXHOCTHOTO cios. Haitu
CpeIHEKBaIpaTUYHOE OTKIOHEHUE U IOBEPUTEIbHBIA HHTEPBAJI, €CIIH:

n Ra, Mmxm n Ra,mxm
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. TIpoBecTu Hccle0BaHUsT MAKCUMATBHOW MOPUCTOCTH BTOPOrO KOMIIOHEHTa B crutaBe Mg-Al
10 KPUTEPHIO IPyObIX OLIHOOK.

C%
6,0
8,0
7,8

10,1
8,3
91

OO WIN|F|S

23



7 7,5
8 8,7

3.IlosiyuricTOBOE W YHCTOBOEC TOYCHUE HAPYKHOM  [MIMHIPUYECCKOH  IOBEPXHOCTH.
HccnenoBanue BIUSHUS CKOPOCTH PE3aHUS U TIOJ]a4X HA IIEPOXOBATOCTb.
N=22R.=f(V;S)

80m/Muu <V < 200M/MuH

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

Onucatp pe3yabTaThl SKCIEPUMEHTOB C IOMOIIBIO TOJIMHOMA.
Bapuanm Ne9

1.0OnpenenuTh JOBEPUTEIbHBIA HWHTEPBAI BPEMEHH, KOTOpPOE NOTPEeOyeTcsi Ha TOKapHYIO
00paboTky BTYIKH. Tep=14,3 Imun; N=15; Si=5.142mun

2.1lpy ummuQoBaHUU HIMUHIENS MCCISAYETCsl TeMIlepaTypa B 30HE KOHTAKTa 3arOTOBKU H
uuMoBabHOr0 Kpyra. [lomydeHbl mpakThdeckas M Teoperuueckas 3aBucumoctu t=f(W) u
T=f(W) coorBeTcTBEHHO.

i tij, H Tij, H

1 1254
1247 125,2
1251

125,9

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

1241
125,0 1249
1247
4 1251

WINFRP|IRIWINFRPIRWIN|EP—

O6pa6OTaTI> PE3YJIbTAThI SKCIICPUMCHTA COTTIACHO KPUTCPUTO CDI/Imepa.

3. Uccremyercs 3aBUCHMOCTD CHJIBI PE3aHUsl OT TiIyOuHbI pe3anust. KonudyectBo ypoBHei N=4
—_ m
=C-t

N P2 t
1 10,24 0,8
2 12,01 1,2
3 9,97 0,5
4 11,39 11

O6paboTaTh pe3yIbTaThl IO METOTY HAMMEHBIITNX KBAPATOB.

Bapuanm Nel0
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1.ITo TeopeTWdYecKUM MaHHBIM KOHTaKTHbIE nedopMalid B CYNMOPTaX TOKAPHBIX CTaHKOB
coctapisitoT 80-90% obmux nepemenieHuil. Benencrsue npoBeaeHus HIKCIIEPUMEHTA MOTYYEHBI
cien.3HadeHus (cM. Tadi.). OmpenenuTs J0BepUTENbHbIN nHTepBa npu P,=0,9

F,%
90
83
95
86
89
75

OB WIN|IFL|DS

2.IlpoBenu mcciaenoBaHUs U3HOCA OTBEPCTUN B KOPITYCE AJICKTPOABHUTATENS MPEIHA3HAYCHHBIC
MO/l HapyXXHbIe KOJbIla MOIIIUIHUKOB KaueHus. OOpaboTaTh pe3yibTaThl AIKCIHEPUMEHTA
COIIIACHO KpuTepuro dumepa.

[Monydensl npakTudeckas u Teoperndeckas 3apucumoctu 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

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

WINFRPIWINFPWINIFPWIN|FP—

3.IIpou3BecTH SKCIPECC—OIEHKY TEOPETHUECKUX U JKCIEPUMEHTANbHBIX pPE3yJIbTaTOB (CM.
ycnoBue 3agaun No2). Cienatb COOTBETCTBYIONINE BHIBOJIBI.

Bapuanm Nel 1

1.Ilpu nuthe cmmaBa Al-Si mpoBemeno 8 ombiToB. OmpenesinTh JTOBEPUTEIBHBIA HHTEPBA
MaKCUMaJIbHOW CKJIOHHOCTH K FOPSYUM TPEILHHAM.

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
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2.IlpoBenu NPOYHOCTHBIE MCHBITAHUS TEXHUYECKOTO alllOMMHHS (pacdyeT BBIIOJHUTH IO

KPHUTEPUIO TPyOBIX OIIUOOK C IOBEPHUTENbHOU BeposiTHOCTHIO 0,9).

N Os n Os

1 112 7 131
2 o8 8 145
3 125 9 129
4 106 10 93

5 60 11 137
6 119 12 113

3.ToproBoe ¢pe3epoBaHne IIOCKAX MOBEPXHOCTEH.
rITyOMHBI pe3aHusl Ha EepOXOBaTOCTb.
N=22R.=f(V;t)
20m/muH <V < 40m/MuH
0,5MMm <t<1,5mMm

HccnenoBanue BIMAHUA CKOPOCTH H

N X1 X2 X1 X2 Y

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

Ornucath pe3yinbTaThl SKCIIEPUMEHTOB C TIOMOIIBIO TTOJTMHOMA.
Bapuanm Nel2

1.OnpenenuTs UHTEPBAJ BAPUPOBAHUS M JOBEPHUTEIBHBI MHTEPBAJ JHAMETPa BEpIINH 3yOheB
JUI KOCO3YObIX BasioB-1ecteper npu Po=0,9 n n=6.

D, MM
99.030
98.971
99.201
98.894
98.990
99.007

O WIN|IFLIZ

2. DBBIMOJHATE WCCIEOBAaHUE TBEPIAOCTH OpPOH3HI
JOBEpUTENBbHON BeposTHOCTHIO 0,95.

[0 KPUTEPUIO TIpyObIX OMMOOK C

HB n HB
151 8 148
179 9 167
169 10 104
200 11 156
141 12 173
162 13 153
157 14 174

~Nolog~hlWNF|IZ

3.Hccnenyercs BiusgHUE T1yOuHbI nuMpoBanus Ha cuiy Pz. KonnuectBo ypoBheit N=6
P,=C-t"
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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

O06paboTraTe pe3yabTaThl IO METOIy HAMMEHBIINX KBaJIPaToB.

n

H, MM

0,315

0,364

0,272

0,436

0,532

0,301

0,245

0,570

OO |INO OB W|IN|F-

0,497

Bapuanm Nel3
1. OnpenenuTh JOBEPUTENBHBIN HHTEPBA INTyOHHBI IIEMEHTUPOBAHHOTO CJIOS:

2.I1poBOIMIIMCH UCTIIBITAHUS TOPMO30B IMPU CKOPOCTSIX CKOJNBKEHUS Vcwmax—=120M/C, nmaBieHHsIX
2,5 Mna. HccrnenoBanu Temmeparypy Ha MOBepxXHOCTH TpeHHs. llomyueHsl chemyroiue

3aBUCHMOCTH:
t=f(W) — mpakTuyeckas; T=f(W) — TeopeTnueckas
I J tij, °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
O06paboTath pe3yabTaThl IKCIIEPUMEHTA COTTIaCHO KpuTepuio durepa.
3.IToiydynucToBOE W  YHCTOBOE TOYEHHE HAPYKHOM  [MIMHAPHYECKOM  IOBEPXHOCTH.
HccrenoBanue BIUSHIS CKOPOCTH PE3aHMsl U IT0JIa4d Ha IIEPOXOBATOCTb.
N=22R.=f(V;S)
80m/mMuH < V < 200M/MuH
0,05MM/00 < S < 0,4mm
N X1 X2 X1 X2 Y
1 + + + 0,5
2 - + - 0,25
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3 + - - 0,45
4 - - + 0,32
Onucatp pe3yabTaThl SKCIEPUMEHTOB C OMOIIBIO MTOJIMHOMA.

Bapuanm Nel4

1.OnpenenuTh NOBEPUTENBHBIM WHTEPBAJI CTOMKOCTH pe3lla mpu 00paboTke ctaynm 45, momaye
S=0,2mMM/06 u TmyOune pezanus t=1,5Mm
Crotikoctb pesna T=60,2mun; N=13; Si=10.3Mun

2.IlpoBeny HMCCIEeOBaHUS M3HOCA OTBEPCTHH B KOPILyCE AJICKTPOABUTATENS IMPEJAHA3HAYCHHBIC
1OJI HApYXKHBIC KOJIbI[A MOJIIUITHUKOB KaueHus. OOpaboTarth pe3yiabTaThl SKCICPUMEHTA
coriacHo kpurepuro duriepa.

[Mony4ens! npakTudeckas u Teoperndeckas 3apucumoctu U=F(W) u U=f(W) cooTBercTBEeHHO.

i Uij,MM Uij,Mmm

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

WINFPWINIFPIWINIFPWIN|FP[—

3.IlpoBeieHHBIE SKCIIEPUMEHTAIIbHBIE UCCIIEI0BAHUS OIUCHIBAIOTCS CIIEAYIOLIEH
DKCIIOHEHIIMAJIbHON 3aBUCUMOCTBIO:

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

O6paboTaTh pe3yNbTAaThl IO METOY HAMMEHBIIINX KBAAPATOB.
Bapuanm Nel5

1.0OnpenenuTh JOBEPUTENBHBIN HHTEpBajl BPEMEHH, KOTOpPOE MOTpeOyeTcs Ha TOKAapHYIO
00pabotky BTynkH. Tep=14,31Mun; N=15; Si=5.142mun

2.BcnencTBue SKCHEpUMEHTAa M3MEPHIIM MOMEHT CHIIbl TpeHus. OOpaboTaTh pe3ynbTaThl IO
KPUTEPHUIO IPyObIX OMIMOOK.

n W,
Hwm
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24,2
14,5
21,6
22,9
23,1
30,2

OO~ IWIN|F

3.IIpoBeneHHBIE SKCIIEPUMEHTAIIbHBIE UCCIEI0BAHMS OIIUCHIBAIOTCS CIEAYIOLECH
9KCHOHEHIMAJIbHON 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 pe3ybTAaThl IO METOY HAMMEHBIIINX KBAJAPATOB.
Bapuanm Nel6

1.MI3MepuTh JOBEpUTENBHBIN HHTEPBAJI HAPY>KHOTO JIMaMETPa Bajia C SBOJbBEHTHBIMH IITUIIAMHU.
[IpoBeneno 13  ombiTOB, cpeaHee  3HadeHue  Auamerpa  coctaBisger  120,03mmM,
cpenHekBasipaTuaHoe oTkIoHeHue 0,93.

2.I0pu nuMdoBaHUM IMMUHACTS HMCCICAYEeTCs TEMIIepaTypa B 30HE KOHTAKTa 3arOTOBKH H
uuioBabHOr0 Kpyra. [lomydeHbl mpakThdeckas M Teoperudeckas 3aBucumoctu t=f(W) u
T=f(W) cooTBeTCcTBEHHO.

i tij, H Tij, H

1 1254
1247 125,2
1251

125,9

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

1241
125,0 124,9
1247
4 1251

WINFRP|IRIWINRFPRWIN|EP—

O6pa6OTaTB PE3YJIbTAaThI SKCIICPUMCHTA COTTIACHO KPUTCPUTO (Dmnepa.

3.IIpou3BecTH SKCIPECC—OICHKY TEOPETHUECKUX U JKCIEPUMEHTANBHBIX pPE3yJIbTaTOB (CM.
ycnosue 3agaun No2). Cienatb COOTBETCTBYIONINE BHIBOJIBI.
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Bapuanm Nel7

1.ITpu mudosarnu cranmu 20X, IPOBOAUIN H3MEPEHUS KQ4eCTBA TOBEPXHOCTHOTO ciost. Halitn
CpeIHEKBaIpaTUYHOE OTKIOHEHHUE U IOBEPUTEIbHBIA HHTEPBAJ, €CIIH:

n Ra, mxm n Ra,mxm
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 UCTBITAHUH TUIIOBOTO y3Jia BaJ-BTYJIKAa HCCIIEAYETCS HArpy3ka Ha oOpasibl. ITomydeHsl
CIIETyFOIIHE 3aBUCHMOCTH:

p=f(W) — npaktudeckas

P=f(W) — Teopernueckas

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

NFRPIWINFPIWNIFPWIN|P—

O6paboTaTh pe3ybTaThl IKCIIEPUMEHTA COTIIACHO KpuTepuio duiiepa.

3.IIpou3BecTH HKCIPECC—OLIEHKY TEOPETUYECKUX U OSKCIEPUMEHTAIBHBIX pe3ylbTaToB (CM.
ycnoBue 3afauu Ne2). Crenatb COOTBETCTBYIOIIUE BHIBOIBL.

Bapuanm Nel8

1.HaiiTn noBepUTENBHBIN MHTEpBAJ MIOAAYU IPU IPOAOIBHOM TOYEHUH Bajla JUaMETPOM 36MM
(mpoBenu 6 ONBITOB).

N S,
MM/00
0,8
1,2
1,0
0,4
1,4
0,6

OO |WIN|F
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2.Ilpu rubke mpoBojiokKM auameTpoM 6MM u3 cramu X20H80 momydeHbl mpakTudeckas u
Teopernyeckas 3aBucumoctu pamuyca rudar=f(W) u R=f(W) coorBerctBenno. OGpaboTaTh
pe3yJIbTaThl SKCIIEPUMEHTA COTIacHO KpuTeputo duiiepa.

Fij, 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

AIWINIFPIRWINIFPIARWINIFP[—

3. Uccaemyercst 3aBUCIMOCTD CHITBI pe3aHust OT ryOuHbI pe3anus. KommuectBo ypoBHeir N=4
Pz:C'tm

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

OO6paboTath pe3ysnbTaThl 10 METOly HAUMEHBIINX KBaJpaTOB.
Bapuanm Nel9
1.Ilo TeopeTMyeckUM JaHHBIM KOHTaKTHbIE JedOopMallid B CYNNOPTaX TOKAPHBIX CTAHKOB

cocraBistoT 80-90% obmux nepemenieHuil. Benencrerue npoBeaeHNs 3KCIEPUMEHTA MOy YEHbI
cien.3HaueHus (cM. Tab:.). OnpenenuTs 10BepuTenbHbIN HHTEpBal npu Po=0,9

F,%
90
83
95
86
89
75

OB WIN|FL|DS

2. TIpoBecTu Hccle0BaHNST MAaKCUMATBHOW MOPUCTOCTH BTOPOrO KOMIIOHEHTa B crutaBe Mg-Al
10 KPUTEPHIO IPyObIX OLIHOOK.

C,%
6,0
8,0
7,8
10,1
8,3

OB WIN|F|S
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6 91
7 7,5
8 8,7

3.AnmazHoeBbiTnaxkuBanue poiukoB u3 cranu LIX15 (HRC, 63-64). UccnenoBanue BIUSAHUSA
CKOPOCTH U I10JIa4 Ha IEPOXOBATOCTb.
N=2%R.=f(V;S)

20m/mMuH <V < 40M/MuH

0,052mMm/00 < S < 0,08MM/00
N X1 X2 X1 X2 Y
1 + + + 0,5
2 - + - 0,63
3 + - - 0,55
4 i - + 0,60

Onucath pe3ynbTarhl 3KCIEPUMEHTOB € IOMOIIbIO MTOJIMHOMA.

Bapuanm Ne20

1. V3mepsanu TBEpIOCTh MOBEPXHOCTHOTO CIOS MpU a3oTUpoBaHuu Ha raybune 0,1-0,4mm.
Ornpenenutb TOBEPUTEIbHBIM MHTEPBAJ TBEPAOCTH, €CIM BEPOATHOCTH Momnamanus pasHa 0,9;
n=17; HB¢p 730, a cpeaHeKBaipaTUIHOE OTKIIOHEHUE paBHO 7,24.

2.BBINOJIHUTE UCCIIE0BAHUS LIEPOXOBATOCTU ITOBEPXHOCTHOTO CJIOS JIETAIM U3 cTaiu 45 mocie
nuM(oBaHUs IO KPUTEPUIO TPYOBIX OIIHOOK

Ra,MxMm
0,08
0,32
0,25
0,32
0,08
0,63
1,25
0,25
0,63

OO (N[OOI (W|IN(F|S

3.UncToBoe TOUEHHE XKECTKUX BajJoB auamerpoM 0=40MM u3 cramm 45 pesnamu H3 CIUiaBa
T15K6. UccnenoBanue BIUSIHUS TITyOHMHBI U CKOPOCTH PE3aHUS HA CTOMKOCTh HHCTPYMEHTA.
N=22 T=f(t;V)
60m/MuH <V < 80M/MuH
0,ImMm <t < Imm

N X1 X2 X1 X2 Y

1 + + + 59,56
2 - + - 60,01
3 + - - 58,42
4 - - + 62,38
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Onucath pe3ynbTaThl 3KCIEPUMEHTOB ¢ TOMOIIbIO TOJTMHOMA.

Bapuanm Ne21
1.3MepuTh AOBEPUTENBHBIN HHTEPBAJl HAPYKHOTO JHAMETpa BaJia C 9BOJIbBEHTHBIMU IUIUIIAMHU.
[IpoBeneno 13  omnbiTOB, cpeaHee  3HaueHwe  Auamerpa  cocrabisger  120,03mm,

cpeaHeKBaipaTuuHOE OTKIIOHEeHHe 0,93.

2.Bcneacteue SKCHEPUMEHTa M3MEPUIIM MOMEHT Cuilbl TpeHus. OOpabortaTh pe3ysbTaThl MO
KPUTEPHIO IPyObIX OIIHOOK.

n W,
H™m
24,2
14,5
21,6
22,9
23,1
30,2

OO IWIN|F-

3.AnMa3zHoeBbIraxuBanue posukoB u3 crainu [IX15 (HRC, 63-64). MccnenoBanue BiIUSHUS
CKOPOCTH | ITOIaYH Ha MEPOXOBATOCTD.
N=22R,=f(V;S)
20m/mun <V < 40M/MuH
0,052Mm/00 < S < 0,08MM/00

N X1 X2 X1 X2 Y

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

Ornucath pe3ynbTaThl SKCIIEPUMEHTOB C TOMOIIBIO MOJHHOMA.
Bapuanm Ne22

1. V3mepsmn TBEpAOCTh MOBEPXHOCTHOIO CJIOSl MpH a3oTupoBaHuM Ha riayoune 0,1-0,4mmM.
Onpenenutbh JOBEpUTENbHBIA MHTEPBAl TBEPAOCTH, €CIM BEPOSTHOCTh NomnajgaHus pasHa (,9;
n=17; HB¢p 730, a cpeaHekBagpaTUYHOE OTKJIOHEHHUE PaBHO 7,24.

2.Ilpu MCHBITAHUM THUIIOBOTO y3Jia BaJ-BTYJIKA MCCIIEIYeTCsl Harpys3ka Ha oOpasibl. [lomyueHsl
CIICYIOIIHE 3aBUCHMOCTH:

p=f(W) — npakTrueckast

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

N
Rlw Nk |w N =

512,52
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2 512,75 512,61
3 512,50

4 1 512,87
2 513,19 513,00
3 513,04

OO6paboTtaTh pe3yabTaThl SKCIIEPUMEHTA coryiacHo kpureputo duiepa.
3.IIpou3BecTH SKCIPECC—OIEHKY TEOPETHUECKUX U OKCIEPUMEHTANbHBIX pPE3YyJIbTaTOB (CM.
ycnoBue 3agaun Ne2). Cienarb COOTBETCTBYIOIINE BHIBO/IBI.
Bapuanm Ne23
1.OnpenenuTh NOBEPUTEIBHBIM MHTEPBAJ CTOMKOCTH pe3lia mpu 00paboTke ctayim 45, momaye
S=0,2mMM/06 u TmyOuHe pezanus t=1,5Mm

Crotikoctb pesna T=60,2mun; N=13; Si=10.3Muu

2 .BBIMOTHATE UCCIIEIOBaHUS IIEPOXOBATOCTH MIOBEPXHOCTHOTO CIIOS IETAIH U3 CTaiIH 45 mocie
UTM(OBAHUS TI0 KPUTEPUIO TPyOBbIX OIMOOK

Ra,MkMm
0,08
0,32
0,25
0,32
0,08
0,63
1,25
0,25
0,63

OO |INO|OTIA[WIN|F|S

3.TopuoBoe (dpe3epoBaHrue IUIOCKUX TMOBepXHOCTel. lccrmenoBaHue BIMSHUS CKOPOCTH U
TyOWHBI pe3aHus Ha IIEPOXOBATOCTb.
N=2 2Ra=f(V;t)
20m/MuH <V < 40M/MuH
0,5mMMm <t<15mm

N X1 X2 X1 X2 Y
1 + + + 0,25
2 - + - 0,4
3 + - - 0,5
4 - - + 0,32
Onucatp pe3yabTaThl SKCIEPUMEHTOB C TOMOIIBIO TOJIMHOMA.
Bapuanm Ne24

1.0OnpenenuTh JOBEPUTENBHBIN HWHTEpBal BPEMEHH, KOTOpPOE MOTpeOyeTcs Ha TOKapHYIO
00pabotky BTynkH. Tep=14,31mun; N=15; Si=5.142mun

2.HpOBOI[I/IJ'II/ICL HCIIBITAHUA TOPMO30B IIPU CKOPOCTAX CKOJIBKCHUSA VCK,max:120M/C, JaBJICHHUAX

2,5 Mna. HccnemoBamu Ttemmeparypy Ha IOBEpXHOCTH TpeHMs. IlomydeHsl cienyromue
3aBUCUMOCTHU:
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t=f(W) — npaktnueckas
T=f(W) — Teopernueckas

I 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
3 1093

w
NIRPIWINEFPIWINIEFPIWINIEFPWIN[P (-

O06paboTtaTh pe3yabTaThl IKCIEPUMEHTA COTJIACHO Kputeputo duiiepa.

3.IIpoBeneHHbIE SKCIEPUMEHTAIBHBIE UCCIEAOBAHUS OMUCHIBAIOTCS CIAEAYIOIIEH
SKCIIOHEHITAAIIbHON 3aBUCUMOCTBIO:

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

O6pa6OTaTI> PE3YJbTAaThl IO METOAY HAMMCHBIINX KBAJApPAaTOB.

Bapuanm Ne25

1.HaiiTn noBepUTENbHBIM HHTEpBAJ MTOJAaYU MPU IPOAOIBHOM TOUYEHUH Bajla JUAMETPOM 36MM
(mpoBenu 6 OIBITOB).

N S,
MM/00
0,8
1,2
1,0
0,4
1,4
0,6

OO~ WIN|F

2.IlpoBenu TNPOYHOCTHBIE MCHBITAHUS TEXHUYECKOTO ATIOMUHHS (pacdeT BBHIMOIHHUTH 10
KPHUTEPHUIO TPyOBIX OIMUOOK C JTOBEPUTENbHOU BeposTHOCTHIO 0,9).
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N Op n O3

1 112 7 131
2 08 8 145
3 125 9 129
4 106 10 93

5 60 11 137
6 119 12 113

3.Hccnenyercs BusHUE T1yOnHbI numpoBanus Ha cuity Pz. KommuectBo ypoBheit N=6
Pz:C'tm

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

O06paboTtaTe pe3yabTaThl IO METOTy HAMMEHBIINX KBaJIPaToB.
Bapuanm Ne26

1. OHpe,I[eJ'II/ITb I[OBepI/ITCJ'IbHHﬁ HHTCPBAJ FJ'IY6I/IHLI OEMCHTUPOBAHHOI'O CJIOA:

H, MM
0,315
0,364
0,272
0,436
0,532
0,301
0,245
0,570
0,497

OO |INO|O1|BWINF(S

2.Ilpu rubke npoBosioku auamerpoM 6MM u3 ctanmu X20H80 mnomyuyeHsl mpakTuueckas u
TeopeTrueckas 3aBucuMoctd paamyca rudar=f(W) u R=f(W) coorBerctBenno. O6paboTath
Pe3yIbTaThI KCIIEPUMEHTA COTJIACHO KpHuTepuo duiepa.

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

N
NIFRPIRARWNRFPIRARWINIPFP|—
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3 18,75
4 18,46

3.IIpou3BecTy IKCHPECC—OIEHKY TEOPETUYCCKUX U OKCIEPUMEHTAIBHBIX Pe3yJbTaToOB (CM.
ycnoBue 3agaun Ne2). Crenatb COOTBETCTBYIOLINE BBIBOJIBI.

Bapuanm Ne27
1.Ilo TeopeTMdyeckUM JaHHBIM KOHTAKTHBIE AepOpPMAlMU B CYNIOPTaX TOKAPHBIX CTAHKOB

coctaBisitoT 80-90% ob6mux nepemenienuii. BeneacTBue npoBeeHrs SKCIIEPUMEHTA TTOJTYYCHBI
cien.3HadeHus (cM. Tadi.). OmpenenuTs J0BepUTENbHbIN nHTEepBaI pu P,=0,9

F,%
90
83
95
86
89
75

OO W|IN|FL DS

2. BBINOJIHUTH HCCIACIOBAHHE TBEPAOCTH OpPOH3BI IO KPUTEPUIO TPYObIX OIIHOOK ¢
JIOBEPUTEIBHON BeposiTHOCTHIO 0,95.

HB n HB
151 8 148
179 9 167

169 10 104
200 11 156
141 12 173
162 13 153
157 14 174

N oo wWIN(F|Z

3.UucTOBOE TOYCHHE KECTKUX BasioB auamerpoM 0=40mMm u3 cramu 45 pe3lamu U3 CIUiaBa
T15K6. UccnenoBanue BIUSIHUS TITyOHMHBI M CKOPOCTH PE3aHUS HA CTOMKOCTh HHCTPYMEHTA.
N=22 T=f(t;V)
60m/mMuH <V < 80M/MUH
0,1MMm <t<Imm

N X1 X2 X1 X2 Y

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

Ornucath pe3ynbTaThl SKCIEPUMEHTOB C TOMOIIbIO MOJIMHOMA.
Bapuanm Ne28

1.Ilpu nuthe cmaaBa Al-Si mpoBemeno 8 ombiToB. OmpenesinTh JTOBEPUTENBHBIA HHTEPBAT
MaKCUMaJIbHOW CKJIOHHOCTH K FOPAYUM TPEIIVHAM.

| N | ¢ | N | cw |

37



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. IIpoBecTn MccieI0BaHUS MAKCUMAJIBHON MOPUCTOCTH BTOPOrO KOMIIOHEHTa B cruiaBe Mg-Al
110 KPUTEPHIO IPyObIX OLIHOOK.

C%

6,0

8,0

7,8

10,1

8,3

91

7,5

OINO|OTI|BWIN|F(S

8,7

3.HUccnenyercs 3aBUCUMOCTD CHIIbI pe3aHus OT M1yOuHbl pe3anus. KonuuectBo ypoBHeit N=4

Pz:C'tm

Pz

t

10,24

0,8

12,01

1,2

9,97

0,5

AWIN|IFL|Z

11,39

11

O6pa60TaTB PE3YJIbTAThI 11O METOAY HAMMCHBIINX KBAAPAaTOB.

Bapuanm Ne29

1.ITpu nummdoanuu ctanu 20X, TpOBOIUIN U3MEPEHHUS KaueCTBa MOBEPXHOCTHOTO cliosi. Haitu

CPCAHCKBAAPATHYIHOC OTKIIOHCHUC U I[OBepI/ITeJ'IBHLII\/’I HHTCPpBAJI, CCJIIN:

n Ra, Mmxm n Ra,mxm
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 mmdoBaHUM MMHUHJIENS HCCIENyeTCsl TeMIlepaTypa B 30HE KOHTaKTa 3aroTOBKH W
nrndoBanbHOro Kpyra. IlomydeHsl mpakThueckas W Teoperuueckas 3aBucumoctu (=f(W) u

T=f(W) cooTBETCTBEHHO.

tij, H

Tij, H

1

1254

1247

1251

125,9

125,2

124,8

124,4

W(N [P | [w N[ =

125,7

125,3
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4 126,0
3 1 124,1
2 125,0 124,9
3 124,7
4 1251

OO6paboTaTh pe3yabTaThl SKCIEPUMEHTA COTJIacHO Kpureputo duiepa.

3.HpOBeI[eHHBIe OKCIICPUMCHTAJIBHBIC MUCCIICAOBAHUS OIMMCBIBAIOTCA cnez[yfomeﬁ
SKCHOHEHIIMAJIBbHON 3aBUCUMOCTBIO:

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

O06paboTaTh pe3yabTaThl IO METOly HAUMEHBIINX KBaJIPaTOB.
Bapuanm Ne30

1.0OnpenenuTs UHTEPBAJ BAPbUPOBAHUS U JOBEPUTEIIbHBIA MHTEpBal AMaMeTpa BEPILUH 3yObeB
JUIs KOCO3YOBIX BasioB-mecteper npu Po=0,9 n n=6.

N D, MM
99.030
98.971
99.201
98.894
98.990
99.007

OO WIN|F

2.I1poBenu mccaenoBaHUsT U3HOCA OTBEPCTUN B KOPITYCE AJICKTPOJBHUTATENS MPEIHA3HAYCHHBIC
MO/l Hapy>XHbIe KOJbIAa MOIIIUIHUKOB KaueHus. OOpaboTaTh pe3yJbTaThl JKCIEPUMEHTA
COTJIACHO KpuTepuio dumepa.

[Mony4ensl npakTudeckas u Teoperndeckas 3apucumoctu U=F(W) u U=f(W) cooTBeTcTBEHHO.

[ Uij, MM Uij,Mmm

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

WINFRPWINIFPIWINFPWIN|P—
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3.IlonyuucroBoe

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

U UYHCTOBOE TOYEHUE HAPY)KHOM LUIMHIPUYECKOH  TOBEPXHOCTH.
WccnenoBanue BAUSHUSA CKOPOCTH PE3aHUs U M0JIa4 Ha IIEPOXOBATOCTb.

&0M/MuH <V < 200M/MuH

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

Onucarb PE3YJIbTAThI SKCIICPUMCHTOB C ITOMOIIbBIO IMOJIMHOMA.

Kpurtepun onieHKH NpakTH4YecKUX pador:

- «Ga4YTCHO» . pa60Ta BBIIIOJIHCHA B COOTBCTCTBUHU C MCTOANYCCKNMHU YKA3aHHUAMMU,

oopMiIeHa TPaMOTHO, CTYJIEHT TEXHHYECKH MPaBHIbHO (POPMYIUPYET OTBETHI HA

paccMaTpHBaeMbI€ BOIIPOCHI.

- «HC 3a4YTCHO» pa60Ta BBIITIOJIHCHA C OHII/I6KaMI/I, CTYACHT HC HMCCT
MNpCaACTABJICHUA O paCCMAaTPHUBACMBIX BOIIPOCAX, h1%(s0) pa60Ta HC BBIIIOJIHCHA

Kpurepuu oieHKM NpakTU4ecKUX pador:

- «3aUTEHO»: padOTa BHIIIOJIHEHA B COOTBETCTBUU C METOJMYECKUMU YKa3aHUSIMU,
oopMiIeHa TPaMOTHO, CTYI€HT TEXHUYECKU MPaBUIBHO (POPMYIIUPYET OTBETHI HA
paccMaTpUBaeMbI€ BOITPOCHI.

- «HE 3a4TeHO0» paboTa BHITIOJHEHA C OMUOKAMH, CTYJICHT HE UMEET
MIPEICTABIICHUS O pacCMaTPUBAEMBIX BOIIPOCAX, MO0 paboTa HE BHITIOJIHEHA

IIpumepHBIN NepeYeHb TECTOBBIX 3aaHUMN

3amanue Nel

Kak HazbIBaeTcs 3aK0H, KOTOPBIN OMPEAEIIIeT ) KU3HECTIOCOOHOCTh TEXHUYECKOM

CUCTEMBI?

1)
2)
3)
4)

BriGepute oiMH U3 5 BApUAHTOB OTBETA:
3aKOH OpraHu3aIuy CUCTEM
3aKOH DBOJIIOIIUUA CUCTEM
3aKOH €AUHCTBA U 0OPHOBI IPOTHUBOIOJIOKHOCTEHM

3aKoH IIepexoga KOJINYCCTBCHHBIX U3MECHEHUIN B KAUE€CTBCHHbIC
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5)

3aKOH OTPUIIAHUS OTPULIAHUS

3aganmne Ne2

Kak Ha3wiBaeTcs 3aKOH, KOTOpBIfI OIIpCACIIICT PA3SBUTHC TEXHUYCCKOM CUCTEMBI?

1)
2)
3)
4)
5)

BI;I6€}’JHT€ OJWH U3 5 BAPHUAHTOB OTBCTA:
3aKOH OpPraHu3ali CUCTEM
3aKOH 3BOJIIOLIMU CUCTEM
3aKoH eMMHCTBA B OOPHOBI IPOTUBOTIOIOKHOCTEH
3aKOH Mepexo/1a KOJIMYECTBEHHBIX U3MEHEHUN B KAYECTBCHHBIC

3aKoH OTpHUIOAaHUA OTPULIAHUA

3aganue Ne3

Kak Ha3bpIBaeTcs 3aKOH, KOTOPBIN ONPENEIET OJHO U3 OCHOBOIIOIAT AKX
MIOHATUMN TEOPUHU PEIICHUS U300pETaTEILCKUX 3a/1a4 — IPOTUBOPEUHE?

BbIGC])I/ITC OIUH U3 5 BaApUAaHTOB OTBETA:
3aKOH OpraHu3aliy CUCTEM
3aKOH ABOJIIOIMHA CUCTEM
3aK0OH €MHCTBA U OOPHOBI IPOTUBOMOIOKHOCTEH
3aKkoH nepexoaa KOJNYeCTBEHHBIX N3MEHEHHI B KAUeCTBEHHBIC

3aKOH OTPULAHUS OTPULIAHUS

3amanne Ned

Kaxk Ha3bIBaeTcst 3aK0OH, KOTOPBIN OMpeaeiseT 00U MEXaHU3M Pa3BUTHUS
TEXHUYECKOU CUCTEMBI?

Bri6epute o1H U3 5 BAPUAHTOB OTBETA:
3aKOH OpraHu3aIuy CUCTEM
3aKOH 3BOJIIOLIMU CUCTEM
3aKoH eMHCTBA U OOPHOBI TPOTUBOMOJIOKHOCTEN
3aKoH nepexoia KOJMYEeCTBEHHBIX U3MEHEHH B KAUECTBEHHBIE

3aKOH OTPUIIAHUS OTPULIAHHS

3amanme NeS

Kak Ha3bIBaeTcCs 3aKOH, KOTOPBIN ONPEAEISIET MTPOLECC PA3BUTHS TEXHUYECKON
CUCTEMBI 10 CIIUPATIU C TPUMEHEHUEM HOBBIX MAaTEPUAIOB, TEXHOJIOTHM U T. 1.7

1)
2)
3)
4)
5)

BriGepute oivH U3 5 BapUaHTOB OTBETA:
3aKOH OpraHu3alli CUCTEM
3aKO0H PBOJIIOIMH CUCTEM
3aKoH eMMHCTBA 1 0OPHOBI MPOTUBOTIOIOKHOCTEH
3aKoH mepexo/1a KOJTUISCTBEHHBIX N3MCHEHUI B KaUeCTBCHHBIE

3aKOH OTpUIIAHUS OTPULIAHHS
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3amanme Nel91

Kak B OPUCHTHUPOBAHHOM rpa(be 0003HAYarOTCs BBIXOJHBIC IIOTOKH BCIICCTBA,
OHCPIruu U CUT'HAJIOB?

Bbl(f)C}')l/l’[‘C OJUH u3 4 BapHaHTOB OTBCTA:

1) A
2) B
3) C
4) D

3amanme Nel92

VKakuTe CBOMCTBA TEXHUYECKOTO OOBEKTA IIpu UACAJIBHOM TCXHUYCCKOM
PCUICHUMU.

BriGepure HECKOJIBKO U3 4 BApUAHTOB OTBETA:
TexHUYeCKHii 00BEKT HE OKa3bIBAET HUKAKOT'O OTPpHUIATCIIBHOI'O
BJIWSHHNSA Ha 9YCJIOBCKA

Texauueckuit 00bEKT QYHKIIMOHUPYET OECKOHEUHO JITTUTEIHHOE
BpeMs 0€3 OCTAaHOBOK M PEMOHTA

3) Texuunyeckuit 00beKT QYHKIIMOHUPYET O0€3 YelIOBEeKa
4) TexHudeckuii 00bEKT BCE BPEMs BBITIOIHSET MOJIE3HYIO paboTy
3ananue Nel93

VYkaxuTe CBOMCTBA TEXHUYECKOTO O0BEKTA TP UACATLHOM TEXHUYECKOM
PELICHUMN.

BI)I6epH'I'C HECKOJIBKO H3 4 BApUAHTOB OTBETA:

Pazmepsl TexHHUECKOTO 00BEKTa COBMAAIOT C pa3MepamMu
00pabaThIBAEMOT0 UM TPAHCTIOPTUPYEMOTO 00BEKTa

2) Pazmepbl TeXHHUECKOTO 00BhEKTa MPUOINKAIOTCS K HYJITIO
3) Bpems 00paboTku 00beKTa MpUONIHKAETCS K HYJITIO

KIIJI mpubnukaercs K €IMHULIE, @ PACX0J SHEPTUH MPUOITKACTCS
K HYJIIIO

3amanmne Nel94

Pacnomnoxure PE3YyJIbTAThI HHTGJIJIGKTyaHBHOﬁ JACATCIBHOCTH 110 CTCIICHU
HOBHU3HBI OT HaUOOJIBIIIETO YPOBHA K HAMMCHBIIICMY.

Vkaxure IOPAAO0OK CJIICJOBAHUS BCEX 4 BApUAaHTOB OTBETA:

1) N3obpereHne

2) Ilone3nas moaens

3) [TpombInIeHHBIN 00pa3zell
4) Hoy-xay

3amanme Nel95
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Pacnionoxure PE3YyJIbTaThl HHTGHHGKTyaJIBHOﬁ JACATCIBHOCTH 110 CTCIICHU
HOBHU3HBI OT HAUMCHBIIICTO YPOBHA K HaI/I6OJ'H>IHCMy.

VYxkaxure IMOPAAOK CICOOBAaHHA BCCX 4 BAPHUAHTOB OTBCTA:
1) N3o06petenue
2) [Tone3nas moaenb
3) [TpombInuieHHBIN 00pa3zel
4) Hoy-xay

10. O6pa3oBaTebHbIE TEXHOJIOTHHA

B mpomecce wu3ydeHMsT ~JUCHMIUIMHBI  UCIHOJB3YETCS  TEXHOJIOTHS
TPAIUIIMOHHOTO OOy4YeHUus (JEKIUU, MpaKTUYECKUe paboThl, CaMOCTOSTEIbHAS
paboTa CTyJIeHTA).

Benymieit gestenbHOCT B mpoliecce OOydeHHUs SIBIAETCS  y4yeOHas
JIESTCIBHOCTh  CTYACHTOB, XapaKTECPU3YIOLIASCS  JICMCTBYIOIIEH  CHUCTEMOM
MO3HABATENbHBIX MPOIIECCOB, HAUYMHASI C BOCIPUATHS MHPOPMALIMU U 3aKaHUYUBAs
CIIOKHEHUIIIMMHU TBOPYECKHUMH MPOLECCAMHU, CIIOCOOHOCTSMHU OOIIEro U YacTHOTO
XapakTepa, SMOLMOHAJIbHBIMU SIBJICHUSMH, KOTOPbIE MOTHBUPYIOT MHOTHUE
CUCTEMBI YUEOHBIX JIEUCTBUI, a TaK k€ OOIIMMHU U YACTHBIMH MOTHBAILIMSIMHU.

K  ocobGennoctsim  o0yuyeHust  gucuuiuimHe  «OCHOBBI  HAy4YHBIX
MCCJICIOBAHUIT» MOKHO OTHECTH CPEIHIOI HAIOJHAEMOCTh Y4eOHOH TpyMIbI U,
COOTBETCTBEHHO, TOCTOSIHHOE  B3aUMOJECHUCTBUE MEXKIYy CTyIJEHTaMH U
MpernojiaBareisiM, a TaK »>K€ MAaKCUMaJbHYI MPUOIMKEHHOCTh S3BIKOBOTO
Matepuasia K MpodecCUOHATBHOM  JCSATENBHOCTH, UYTO  BBIpaKaeTrcsi B
MOJICTUPOBAHUY TTPOPECCUOHATIBHBIX CUTYAIUH.

[TongroroBka K TMPaKTUYECKUM 3aHATUSIM 3aKjIlO4yaeTcs B padoTe ¢
KOHCIIEKTOM JIEKIIMH MO0 JaHHOW Te€Me, B M3YUYEHUU COOTBETCTBYIOILETO pasjena
y4eOHHMKAa WM y4eOHO-METOJUYECKOT0 MOCOOus, B MPOCMOTPE JOMOTHUTEIHHOM
autepatypbl. [IpakThueckue paOOThl BBINOIHSAIOTCA B ayauTopuu. OTUeThl C
BBITIOJTHEHHBIXIIPAKTUUECKUX paOOT MOATOTABIMBACTCS U 3aMOJHSACTCS CTYJICHTOM
CaMOCTOSITEIIBHO.

Ilens mnpakTHUeckux pabOT: 3aKpenuTh MPUOOPETEHHBIE HA JICKITUSIX
TeopeTUYecKue 3HaHus. JJisi mpoBeAeHUS TPAKTUIECKUX PAOOT UCTIONB3YIOTCS:

- METOAMYECKUE PEKOMEH/IAIUH TI0 BBHIMOJHEHUIO MPAKTUUECKUX paboT aJis
CTYJIEHTOB Bcex (hopM 00yUeHUS;

- 3JIEKTPOHHO-BBIYMCIUTEIbHBIE MAIIIUHBI (IEPCOHATBHBIE KOMITBIOTEPHI).

[IpoMeXyTOUHBIM KOHTPOJIb 3HAHUW CTYAEHTOB IMPOBOAUTCS HA OCHOBAHUU
MPOBEJCHUSI KOHTPOJIBHBIX OMPOCOB TPH  3alUTE€ MPAKTHUYECKUX PadoT,
BBITIOJTHEHUS U 3aIUTHI pedepaToB.

[Tpu peanuzanuu y4eOHBIX KypCOB AUCHUILIIMHBI UCTIOIB3YIOTCS CIEIYIOINE
TEXHOJIOTHU:

Pazoen  «Cogepuwencmeosanue  MmexXHOI02UUECKUX  NPOUEccos ¢
UCNOIb306AHUEM  PE3Y/IbMAMOE  HAYUHBIX  UCCIE008AHUI»-  TEXHOJOTHUS
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TpaAuLIMOHHOTO oOydenus. [Ipeamnonaraer TpaJAUIMOHHYIO MOCIEIOBATEIbHOCTD
U3Y4YEHUS MaTepuaia: IpeJICTaBlIEHNE U 00bSICHEHUE MaTepHralia MpernoaaBaTeseM;
CaMOCTOATEJIbHOE HHJIMBHUIYaJlbHOE BBIIOJHEHHE pedepaTa M MPAKTUYECKON
paloTHI MpeAnoiIaracT OpraHu3alnio Y4eOHOro mpolecca, Ipyu KOTOPOM CTYJIEHTHI
IPOBEPSIOT, AHATU3UPYIOT WHGOPMALMIO C IEeNbl0 pa3BUTUA YMEHHHA U
HaBBIKOB.DopMa TEeKyIero KOHTpoJis pedepaTt unpaktudeckas padora Nel.

Pazoen  «Ilposedenue u  obOpabomka  pe3yibmamoé  HAYYHBIX
uccneooeanuir» - TEXHOJOTHS TpaaulMoHHoro oOydenus. Ilpenmonaraer
TPaJAMIIMOHHYIO TOCIEAOBATEIbHOCTh W3YyUEHUsS MaTepualia: MpeJCTaBICHUE U
OoOBsICHEHHE MaTepuaja IpernojaBareyieM BbBIIIOJIHEHHE MPAKTHYECKUX padoT;
CaMOCTOATENIbHOE HMHJMUBHUAyaJbHOE BBINIOJIHEHHE pedepaTa Mpeanosiaract
OpraHu3aluio ydyeOHOro mpolecca, MpU KOTOPOM CTYJAEHTHI IPOBEPSIOT,
aHAMM3UPYIOT HHGPOPMALMIO C IIEJbI0 PAa3BUTHUS YMEHUUW W HaBbIKOB. Dopma
TEKYILEro KOHTPOJIs pedepaT unpaktTuieckas padora Ne2.
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11. Y4yeOHO-MeTOAMUYECKOE O0ecIedeHHe TUCIIMILIMHBI (Y4e0HOr0 Kypca)

11.1. Ob6s13aTesibHAA IUTEPATYPA

No
/o

bubmmorpaduueckoe onucanue

Tun (yuebnuk, yuedHOE
nocobue, yueOHo-
METOAMYECKOE
nocoOue, MPaKTHUKYM,

ap.)

KomnuectBo
B
OnOIMOTEKE

Cubupies B. C.
DKCrepuMeHTaIbHbIE METOIbI
UCCIIeIOBaHMS PU3UKO-XUMUYECKUX
CUCTEM [ DJIEKTPOHHBIN pecypc] :
yue0. mocodue. Y. 1. OcHOBBI
TEOPUU CTPOCHHUS BEIIIECTBA U
(U3UKO-XUMHUYECKUX TTPEBpAIIEHUI
/ B. C. Cubupiies. - CaHkT-
[TerepOypr : Yuusepcuter UTMO,
2016. - 78 c.

y4eOHOe mocodue

5BC
«IPRbooks»

Crapuuenko b. E. [IpoexktupoBanue
JUCCEPTAIMKU MarucTpa oopa3oBaHus
[DnekTpoHHBIH pecypce] : yueo.
nocobue / b. E. Crapuuenxo, . H.
CemenoBa, A. B. CnenyxuH. - 2-¢

u3 ., crep. - Cankr-IlerepOypr :
Jlanp, 2016. - 208 c. : un. -
(YueOnuku st By30B. CrieninanbHas
auteparypa). - ISBN 978-5-8114-
2006-3.

yueOHOe ocobue

9bC

«JlaHp»

OCHOBBI HAYYHBIX HCCIICTOBAHUH
[DnexkTponHbIi pecypc] : (oOmuit
Kypc) : yueb. mocodue / B. B.
Kocwmun. - 3-e uzj., nepepad. u JIOII.
- Mocksa : PUOP : UTHOPA-M,
2017. - 227 c. : un. - (Beicmiee
oOpaszoBanue. Marucrparypa). -
ISBN 978-5-369-01464-6.

MIPAKTUKYM

ObC
"ZNANIU
M.COM"

[TonoBunkuH A. 1. OCHOBBI
WHXEHEPHOTO TBOPYCCTBA
[DnexTpoHHBIN pecypc] : yueo.
nocobue / A. U. TlonoBunkuH. - U3x.
5-e, ctep. - Cankt-IletepOypr :
Jlanp, 2017. - 364 c. : u. -
(Yuebnuku nms By3oB. CrienpanbHas
guteparypa). - ISBN 978-5-8114-

y4ueOHOe ocodue

9bC
«JIaHb»
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11.2. lonosHUTEIbHAS JIUTEPATYPAa U y4eOHble MaTepuaJbl (ayano-, BUI€EO-
nocoous u ap.)

donn HayuHo 6ubanorexku TI'Y:

No bubmmorpaduueckoe onucanue Tun (yueOnuk, | KommdectBo
o\ yaeOHOe B
1ocoowue, OnOIMOTEKE
y4eOHo-
METOIMYECKOE
rocoomue,
IPAKTHKYM, Jp.)
bype B. M. Teopus BeposTHOCTEH U y4eOHHUK ObC «Jlanb»
MaTeMaTH4IecKast CTaTUCTHUKA
[DnekTpoHHBIN pecype] : [yueOnuk] / B.
1 | M. Bbype, E. M. Ilapununa. - CaHKT-
[TerepOypr : Jlans, 2013. - 416 c. : . -
(Yuebnuku g By3oB. CrnenuanbHas
guteparypa). - ISBN 978-5-8114-1508-3.
bopoBkoB A. A. Marematuueckas y4eOHHUK OBC «Jlanb»
CTaTUCTUKA [DJIEKTPOHHBIH pecypc|
yueOoHuk / A. A. bopoBkoB. - U3n. 4-e,
2 | crep. - Cankt-IlerepOypr : Jlans, 2010. -
704 c¢. - (Knmaccuueckas  yueOHas
auTepaTtypa no marematuke). - ISBN 978-
5-8114-1013-2.
Tyran6aeB A. A. Teopusi BeposITHOCTEH U yueOHOe OBC «Jlanb»
MaTeMaTh4YecKast CTaTUCTHUKA nocooue
[DnexTpoHHBIN pecypc] : yued. mocodue /
3 | A. A. Tyraun6aes, B. I'. Kpynun. - Cankr-

[TerepOypr : Jlans, 2011. - 224 c. : wi. -
(YueOnuku gns  By3oB. CrenuanbHas
autepatypa). - ISBN 978-5-8114-1079-8.
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e ipyrue (pOHIBI:

MecTo
XpaHeHHus
Tun (yueOHuK, yueOHOE P
e e nocooue, yqeﬁHOQ-3 (MeToamuecKHii
/i ubsuorpaguuyeckoe ONUCaHNe |[MeTOAMYECKOEe Iocodue, KaGuHeT
npaKTmcyng, ayamo-, kadenpsl,
BH1€0II0CO0MS U JIP.) ropojicKue
OMO0JIHOTEKH T
ap.)
1 Kypnan ped. «BectHuk HaydHo-TexHU4YeCcKui
MAaIITHHOCTPOCHHUS KypHa
HayuHo - TeXHUYeCKUM
2  [Kypnan «Mertamioo0paboTka Y
YKy pHaJ
Hay4dHo - TexHnuecKuit
3  [Kypnan «CTUH» Y
KypHa
HayuHo - TeXHUYeCKuM
4  KypHan « MammHOCTPOUTENb Y
YKy pHAJ
5 Kypnan «Panponanuzatop u Hay4yHo — TeXHUYeCKUil
n300peTaTelby KypHa
COI'JTACOBAHO
JlupexTop Hay4dHOU OMOINOTEKH A.M. AcaeBa
(noonucs) (U.0. Pamunus)
« » 20 T
MII

11.3. Ilepeuyenn pecypcoB HHGOPMAITUOHHO-TEJIEKOMMYHHKAIMOHHOMI
ceru ""UnTepuer"

« Web of Science [DnexktpoHHBIH pecypc] : MyIbTHANCIHUILUIMHAPHAS
pebeparuBHas Oa3za manHeix. — Philadelphia: ClarivateAnalitics, 2016— . —
Pexxum nocrtyna : apps.webofknowledge.com. — 3arn. ¢ skpana. — f3. pyc.,

aHrJI.
o Scopus [DnexktpoHHbIi pecypc| : pedepatuBHas 0Oa3a JaHHBIX. —
Netherlands: Elsevier, 2004— . — Pexxum goctyma : scopus.com. — 3ari. ¢

JKpaHa. — 3. pyc., aHrIIL.
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Elibrary [DOnekTpoHHBIH pecypc]| : HaydHas 2JIEKTpOHHas OuOIMOTEeKa. —

Mocksa : HOb, 2000—- . — Pexxum poctyna : elibrary.ru. — 3ari. ¢ skpaHa. —
S3. pyc., aHriL.
Springer Link [OnektponHblii pecypc] : [0a3a  maHHBIX]. —

Switzerland: SpringerNature, 1842— . — Pexxum moctyna : link.springer.com.
— 3arJ. ¢ ’kpaHa. — SI3. aHrI.

Science Direct [D7eKTpOoHHBIH pecypc| : KOJUICKIMS 3JIEKTPOHHBIX KHUT
uznatenberBa Elsevier. — Netherlands: Elsevier, 2018— . — Peskum moctyma :
sciencedirect.com. — 3arJ. ¢ 3kpaHa. — S13. aHII.

11.4. IlepeyeHb NPOrpaMMHOI0 o0ecneYeHnst

HaumenoBaunmue 11O Kouaunuvecr PexkBU3UTHI 1Or0OBOpa
BO (nara, Homep, CPOK
JUIEH3UH JAeiCcTBUS)
Windows 1398 Jlorosop Ne 690 ot

19.05.2015r., cpox
JIEHUCTBHUS - OECCPOYHO

Office Standart 1398 Horosop Ne 690 ot
19.05.2015r., cpok
JeUCTBUS - OECCPOUHO;
Horosop Ne 727 ot
20.07.2016r., cpok
JIEUCTBHUS - OECCPOUHO
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11.5. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM 1151

OCyIIECTBJICHUA Oﬁpa3OBaTeJII)HOI‘O nmpouoecca nmo JTMCUMIJIMHE (MOIly.]'lIO)

n/n

HaumeHnoBanue
000pPy10BAHHBIX
y4eOHBbIX
Ka0OMHETOB,
Jaboparopmuii,
MACTEPCKHUX U
JAp. 00bEKTOB ISl
NpoBeIeHMSI
NPAKTHYECKUX U
JIa00pPaTOPHBIX
3aHSITHI

Ilepeyenn
OCHOBHOI'0
o0opynoBaHust

DaKkTHYeCKU
aapec y4eOHbIX
Ka0OMHETOB,
Jaboparopui,
MAacCTepCKHX U Ap.

Iaomanp, M2

KoanuecTtBo
MOCAT0YHBIX MECT

KomnprotepHslii
KJacc. YueOHas
ayJIATOpHS IS
IIPOBEICHHUS

[TepenocHou
IIPOEKTOP, IKPaH,
KOMIIBIOTEPHBIN
CTOJI, CTOJI

445020, Camapckas
0011., T. ToNpATTH,
yi. benopycckas,

16B

52,9

15

no3urms mmo TII
Ne9,
3 srax, (E-306)

3aHATUHI
JIEKIIMOHHOTO
Tuma. YuyeOHas

HpGHOIIaBaTeHBCKHﬁ,
CTYJI, JOCKa
AyAUTOpPHAadA, CTOJ

ayJIATOPUS ISt
MIPOBEJCHUS
3aHSTUN
CEMUHAPCKOTO
TUMna. YueOHas
ayAUTOpUs s
MIPOBEICHUS
71a00paTOPHBIX
paboT. YueOHas
ay AUTOpUs st
KYpCOBOT'O
MPOEKTUPOBAHUS
(BBITTOJTHEHUS
KYPCOBBIX paboT).
VYuebnas
ayJIUTOPHS ISt
MIPOBEICHUS
TPYIIIOBBIX U
WHIUBU Ty TbHBIX
KOHCYJIbTallUH
VYuebHas

ay AUTOpUS IS
MPOBEJCHUS
3aHSITUN

YUYCHUYECKUAMN
nByxmecTHbI, [TK
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n/n

HaumeHnoBanue
000pPy10BAHHBIX
YueOHbIX
Ka0OHMHETOB,
JadopaTopui,
MACTEePCKHX U
JAp. 00bEKTOB ISl
NpoBeAeHNsl
NPAKTHYECKUX H
J1a00pPaTOPHBIX
3aHATHI

Ilepeuyenn
OCHOBHOI0
o0opynoBaHust

DakTHYeCKUH
aapec yueOHBIX
Ka0HUHETOB,
Jaboparopui,
MACTEPCKHX M JIp.

ILiomanp, M2

KoaundyecTBo
MOCAT0YHBIX MECT

TEKYILETO
KOHTPOJIS U
IIPOMEKYTOUHOU
aTTECTAlLlNH.
(E3006)

VYueOHas
ayAUTOPUS JJIs1
MIPOBEICHUS
3aHITUHN
JIEKIIUOHHOTO
THIIA. Y4eOHas
ayAuTOPUS JJIs
MIPOBEICHUS
3aHITHU
CEMUHAPCKOTO
THIIa. YueOHas
ayAUTOpUs s
KYpCOBOT'O
MPOEKTUPOBAHUS
(BBITTOJTHEHUS
KYpCOBBIX paboT).
VueOHas
ayAuTOpUS JJIs
MIPOBEICHUS
IPYIIIOBBIX U
WHIUBUIY ATBHBIX
KOHCYJIbTAlUH.
VuyeOHas

ay AUTOpUS s
MIPOBEICHUS
3aHATUH
TEKYIIEero
KOHTPOJISI U
MTPOMEKYTOUYHOU

Cron
IPETIo1aBaTeIbCKUIA,
CTOJIbI YYEHUYECKHE
JIByXMECTHBIC
(MOHOOJIOK) , CTYI,
J0CKa ayAUTOpHAS
(menoBas), kadempa,
IPOEKTOP, IKPaH,
TIPOIIECCOP

445020, Camapckas
00:1., T. TonbarTu,
yi. benopycckasi,
16B

no3uius mo TII
Ne20,

3 srax, (E-309)

71,5

66

o1




n/n

HaumeHnoBanue
000pPy10BAHHBIX
YueOHbIX
Ka0OHMHETOB,
JadopaTopui,
MACTEePCKHX U
JAp. 00bEKTOB ISl
NpoBeAeHNsl
NPAKTHYECKUX H
J1a00pPaTOPHBIX
3aHATHI

Ilepeuyenn
OCHOBHOI0
o0opynoBaHust

DakTHYeCKUH
aJapec y4eOHbIX
Ka0HUHETOB,
Jaboparopui,
MACTEPCKHX M JIp.

ILiomanp, M2

KoaundyecTBo
MOCAT0YHBIX MECT

arrecrauud. (E-
309)

KomnproTepHslii
KJIacc.
[Tomemenne it
CaMOCTOSITEIbHOMN
paboThl. YueOHas
ayauTopus s
MIPOBEICHUS
3aHATUN
CEMHUHApPCKOTO
TUTIA. YuebHas
aynuTopus  JJIs
KYpPCOBOTO
MPOCKTUPOBAHUS
(BBITIOJIHEHU ST
KYPCOBBIX paloT).
VYueOHas
ayAuTOpUs
MIPOBEICHUS
rPYHIOBBIX u
WMHJIMBUTY AJIbHBIX
KOHCYJIbTallUM.
VYueOHas

ay IuTOpUs
MIPOBEICHUS
3aHSATUM
TEKYIIETO
KOHTPOJIA u
IIPOMEKYTOUYHOU
arrecranun.  (I'-
401)

s

U1

Cronn y4yeHHUYECKH,
CTyI, IIK c
BBIXOJJOM B  CETh
UHTEPHET

445020 Camapckas
001acTh, T.
TonpsaTTH,
yn.benopycckas, 14,

no3urms mo TII Ne
48, 4 stax, (I'-401)

84,8

16
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