dbenepanbHOE TOCYAAPCTBEHHOE OI0JPKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICILIETO 00pa30BaHUs
«TONBATTUHCKUI TOCYIAPCTBEHHBIN YHUBEPCUTET»
YTBEPXJAIO HN.o. 3aBeayromiero kadeapou
3amectuTenb pekropa no pazsutuio YII  «Ob6opynoBaHue U TEXHOJIOTUU
MaIIMHOCTPOUTENILHOT'O TPOU3BOACTBAY

A.H. Spbirun H.1O. Jlorunos
(moxmnuce) (M1.0. ®amuns) (moxnuce) (1.0. Qamunus)
« » 20 T « » 20 T.
b1.B.JZIB.11.01
(wugp oucyuniumwt)

PABOYASA NTIPOT'PAMMA JUCHUITJIMHBI

OCHOBBI MTH)KEHEPHO-UCCJEJOBATEJIbCKOM JEATEJIBHOCTH

(HaumenosaHue OUCYUNIUHDBL)

10 HaIPaBJICHUIO MOATOTOBKH (CHEIIMATbHOCTH)

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI'MYECKOE OBECIIEHEHUE
MAHIINMHOCTPOUTEJIBHBIX ITPOU3BO/JCTB

(KOO u HaumeHoBanue HanpasieHus N0020moeKu, cneyuanshocmu ¢ coomeememeuu ¢ ®I'OC BI10/ @I'OC BO)

TEXHOJIOI'US MAIIMHOCTPOEHUA

(nanpaeaennocms (npoguns))

dopma 00ydeHHUs: 3a09Has
PacnpenesieHue 4acoB JUCHMILIMHBI 10 CEMeCTPAM M BUIaM 3aHATHH (110 y4eOHOMY

IJIaHY)
KoauuyectBo 3ET 4
Yacos no PYII 144
Buabl KOHTPOJIA HA IK3aMeHbI 3aueTnl Kypcosbie Kypcosbie KOHTI;OHBHW
Kypcax NPOEKThI padoThI (M[:.as;):::mﬁ
¢opmbl 06yUyeHus1)
5
NeNe kypca
1 3 4 5 6 Hroro
3ET mo kypcam 4 4
Jlekuuu 8 8
JlabopaTopHbie
IMpakTH4eckue 4 4
KonTakTHast pabora 12 12
Cam. pabora 128 128
KonTpoan 4 4
Hroro 144 144

ToabarTu, 2016




Pabouas mporpamma coctaBiena Ha ocHoBanmu PI'OC BIIO/®I'OC BO u yuyebHOro miaHa
HarnpasjieHus NoAroToBkd (cnenuanbHOocTH)  15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
OGCCHG“ICHI/IC MAITUHOCTPOUTCIBbHBIX

IIPpOU3BOACTB
(K00 u HaUMeHOBaNUE HANPAGTEHUS NOO20MOBKU, cneyuanrvrocmu 6 coomsememeuu ¢ @IOC BO)

PeuensupoBanue padoueil nporpaMMsbl M CUMIIHHBI:

OtcyrcTBYyeT

YueOHas (pabouas) mporpamma ofoOpeHa Ha 3acenanuu kadeapsr OTMIT Ne 7 ot «1»

deppansa 2016 .

Penienzent
(Oondcnocmy, yuenoe 36anue, Cmenems) (noonucv) (U.0. Pamunus)
« _» 20 1.
Cpok neiicTBus padoueil NporpaMMbl AUCHMILIMHBI 10 «___» 20__r.

Cpox oeticmeusi ymeepocoennou PII/: ona OOIl 6axanaspos — 4 ecooa, onra OOII
mazucmpos — 2 eooa, ons OOII cneyuanucmos — 5 nem.

HNudopmanms 00 akryaausauuu padodeid NporpaMmbl TUCHUIIJIMHBI:

[TpoTokon 3acenanus kadeapbl Ne  oT «_ » 20__r.

[IpoTokon 3acenanus kabeapbl Ne  oT «_ » 20 1.

[Iporokoun 3acenanust kadeapst No 0T «_ » 20 r.

[Iporokoun 3acenanus kadeapet No 0T «_ » 20 r.
COT'JTACOBAHO

HavyanpHuk yueOHO-METOUYECKOTO yIpaBIeHUs

«_» 20 T JI.P. Xamunymnnosa
(noonucy) (U.0. amunus)




AHHOTALIUA
AUCUMILIUHBI (Y4e0HOI0 Kypca)
b1.B./IB.11.01 OcHOBBI MH/KEHEPHO-HCCJIEI0BATENbCKOM AeATEIbHOCTH

(MHzAEKC M HAaMMEHOBaHUE AWCIUIUINHEI (y4eOHOro Kypca))

1. Heanb 1 32124 U3y4YeHUs TUCHUILIMHBI (Y4e0HOI 0 Kypca)

Ilenp — oOecreyeHne  KOHCTPYKTOPCKO-TEXHHYECKOW  MOATOTOBKH
OakanaBpoB 1o HamnpasieHuto 15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTUYECKOE
o0ecrieueHne  MalIMHOCTPOUTEIBHBIX  MPOU3BOJCTB  OCHOBaM  HAaYyYHBIX
VICCIIEIOBAHUN.

3amaun:

1. OcBoeHne CcHOCOOOB M METOJOB MCCIEIOBAHUN B TEXHUUYECKUX
HayKaxXx, OOy4YeHHEe CIIOCOOHOCTH BECTH HAyYHBIH TOUCK, HCCICIOBAHUA U
OCYIIECTBIISITH HAYUHO-TEXHUYECKOE PA3BUTHE.

2. O0yueHHEe METOAUKE TEXHUYECKUX DKCIIEPUMEHTOB.

3. MHW3ydenue BHUJOB HAy4YHBIX HCCJICJOBAHHU: JHUTEPaTypPHBIX,
TEOPETUUECKUX U IKCIIEPUMEHTATbHBIX.

4. TlpuobpereHne yMEHHH BBIABICHUS HAy4YHOW TIPOOJEMBI U
MOCTAaHOBKY HAyYHOU IIEJIH.

5. IlpuoOpereHne yMEHUN MPOBEACHHS HAYYHOT'O MCCIACIOBAHUS H
pa3paboOTKH TEXHUUECKOTO PEIICHUS.

6. OOyuenue cmocob6aM MPOBEPKH JAOCTOBEPHOCTH pa3pabOTaHHOTO
TeXHUUYECKOTO PEIICHUS.

2. Mecto aucuuiinHbl (yae0Horo kypca) B crpykrype OITIOII BO
Jannas nqucuumuinHa (y4eOHbIM Kypce) oTHOCUTCS K biioky 1 «JlucturminHbl

(Mozynn)» (BapuaTUBHASA YaCTh, TUCLUIUIMHBI IO BBIOODY).
JucturuinHel, yueOHbIe KypChl, HA OCBOCHUHU KOTOPBIX Oa3upyeTcs JaHHas

muciiuinHa  (y4eOHbIH  Kypc) — «Bpicmass  Marematukay, «Duzukay,
«TexHonorus MaIIMHOCTPOEHUSY, «CrneuuanbHble TE€XHOJIOTUU B
MaIlMHOCTPOCHUMNY,.

JuctuIuinHbl, yaeOHbIe KYPCHI, 11 KOTOPBIX HEOOXOIMMBI 3HAHHMSI, YMEHUS,
HaBBIKH, TPHOOPETaeMbIC B pe3yJbTaTe U3YUEHUS JAaHHOW TUCIUTLINHBI (Y4eOHOTO
Kypca) — «IIpoekTupoBaHrue MAaIMHOCTPOUTEIBHOTO MPOU3BOACTBA», TeXHOIOTUS
(U3UKO-TEeXHUYIECKON 00pabOTKM MaTepuasioB, [JIs BBITIOJHEHUS CTYACHTAMHU
BBIITYCKHOW KBaJTU(PUKAIIMOHHOW PaOOTBHI.

3. Iliianupyemblie pe3yabTaThbl 00y4eHHs MO AUCUHMILUIMHE (YyueOHOMY
KYPCY), COOTHECEHHbIe ¢ ILUIAHHPYEeMbIMH pe3yJibTaTaMH OCBOCHHS
0o0pa3oBaTeJIbHONM MPOrPaMMBbI



dopmupyeMblie H

Ilnanupyembie pe3yabTaTbhl 00y4eHHU s

KOHTPOJIMpPYyeMble
KOMIIETeHIINH

— CIOCOOHOCTH | 3HAaTh: OCHOBHBIE CBEACHUS O METOJAaX MOJEINPOBAHUS

UCTOJIB30BaTh METOJBI | TEXHOJOTHYECKHX CHCTEM M  IPOLIECCOB; METOIbI

CTaHAapTHBIX pacyera TOYHOCTH IPOLIECCOB OOpaOOTKU; METO/bI

UCTIBITAHHH M0 | ONTUMM3AIMK  TEXHOJIOTMUYECKUMHU  TPOIECCAaMH U

ONpENEICHUIO (PUBHUKO-
MEXAaHUYECKUX CBOMCTB

onepanmuiaMu; MCETOJbI q)YHKHI/IOHaJIBHO-CTOI/IMOCTHOI‘O
aHaJIu3a

U TEXHOJIOTUYSCKUX
rokazarenei
MaTepuaioB M TOTOBBIX
MAaIIMHOCTPOUTEIBHBIX

YMeTs: PaCcCUUTBIBATh IMOTPCIIHOCTU AHAJIUTHYCCKHUM
CHOCO6OM; IMPUMCHATH Pas3JINIHbIC MCTOAbI
ONTUMHU3AINN; AaHAJIU3UPOBATE HNPOLCCCHI U U3ACIIHA I10
MCTOAUKE MHIXCHCPHOI'O aHAJIN3a

W3JEIIUM, CTaHIapTHBIE
METOIbI UX
MPOEKTUPOBAHUS,

MIPOrPECCUBHBIE METO,IbI
SKCIUTyaTalluu W3JIETUN
(TIK-2)

BJ'I&I[GTBZ MCTOAAMHU AaHaJIn3a MW pacdcTa TOYHOCTH,
HABBIKAMHU II0 PACUCTy M OITHUMH3AlIWKU TIPOLCCCOB H
onepauni/’l; METOAaMU (1)YHKIII/IOHEUH)HO -CTOUMOCTHOI'O
aHaJIu3a

— CIOCOOHOCTH K
MOTIOJTHEHUIO 3HAHUH 3a
cuer Hay4HO-
TEXHUYECKOU
uHbOpMaIUK
OTEUYECTBEHHOTO u
3apyOeKHOTO OTBITA II0
HAIPABJICHUIO
UCCJIeIOBaHUS B
obmactu  pa3pabOTKH,
AKCILTyaTallnH,
aBTOMAaTH3allun u
peopraHu3anuu

MAaIIHHOCTPOUTEIHHBIX
npousBocts (I[1K-10)

3HaTh: MCTOAbI HHXCHCPHOT'O aHaJIn3d,; MCTOIUKHU
pacucTra, MOACIMUPOBAHHA U aHAIIKM3a PC3YyJIbTATOB
pacucTra; 9Tallbl U MCTOAbI IIOATOTOBKHU PC3YJILTATOB
HCCH@HOB&HHﬁ, COCTaBJICHUA pCKOMeHI[aHI/Iﬁ 141
BHCAPCHUA ITPOCKTOB

YMeTh: aHaIu3UpoOBaTh W 00pabaThIBaTh Pe3yIbTaThl
pacyeToB W MOJCIUPOBAHUS;, 0000IIaTh PE3yIbTaThl U
0 OpMIIATE BBIBOJIBI JJIsl BHEIPCHHSI

Bnaners: Metonukon ananmu3a pe3ysbTaTOB pacyera U
opopMIICHUS pPEKOMEHIAIMi JUIsl BHEAPEHHUS Ha
MAaIIMHOCTPOUTEIBHBIX MPEINPUITUIX

TemaTu4eckoe coaepxxkaHue TUCHUIINHBI (Y4e0HOT0 Kypca)

Pa3znen, monyJb

IHoapa3zaen, rema

CoBepIieHCTBOBaHHUE
TEXHOJIOTHICCKHIX
MPOIECCOB c
HCIIOJIb30BaHUEM
pEe3yIbTAaTOB  HAYYHBIX
HCCJIEI0BaHUMN

Hcropus pa3BuTus HayKH,

CoBepuieHCTBOBaHME TOKApHOM omnepauuu. [lepseii
JTall - ONMCAHUE JIMMUATUPYIOIIErO MOKa3aTelsd. AHAIN3
curyauuu. opMynMpOBaHUE HAYYHBIX LEJIEH U 3a/1a4

CoBepuieHCTBOBaHME TOKApHOW omnepanuu. Brtopou

sTan - nouck uHpopmanuu. Pazpaborka 06001IEHHOTO




TCXHUYCCKOI'O PCIICHUS

CoBeplLICHCTBOBAaHHE TOKAPHOW omepauuu. Tpetuit
3Tam - BBIOOP KOHKPETHOTO TEXHUYECKOTO pELICHUS.
DopMyIMPOBAHUE UCXOAHON I'MIIOTE3BI

CoBeplIeHCTBOBaHHE TOKapHOW omnepauuu. UYeTBEPTHI
Jran - IIOArOTOBKa uccienosanuil. IIposenenue
VICCJIEIOBAHUN

CoBeplIeHCTBOBaHHE TOKApHOW omnepanuu.  [IATsIii
aTar - 00paboTKa pe3yabTaTOB UCCIICIOBAHUN

CoBepiieHcTBOBaHME TOKapHOW omnepanuu. [llecroit
aran - GopMyIMpOBaHUE BBIBOJAOB U INPEIIOKEHUHN I10
BHEJIPEHUIO PE3YJIbTATOB

[IpoBenenue 51
00paboTka pe3ynbTaToOB
HAyYHBIX UCCJICIOBAHHM

DKCIepUMEHTAIbHBIC UccieaoBaHus. JlabopaTopHbIN U
MPOM3BOJICTBEHHBIM  3KCIIEPUMEHT. TeopeTrndeckue
VICCIIEIOBAHUSL. JlutepaTypHO-IaTEHTHBIE
VICCJICIOBAHUS

OnHodakTOpHBIN DKCIEPUMEHT. Jnana3on

BapbupoBaHus. MHTepBan. JloBepUTENbHBIN WHTEPBAIL.
Br16opouHbIii cTaHgapT

MHorogakTopHbIit AKCIEPUMEHT. [TomHbIN 151
YaCTUYHBIN AKCIEPUMEHT. MaremaTtnueckoe
IUTAHUPOBAHWE  MHOTO(AKTOPHOTO  JKCIEPUMEHTA.
O06e3pa3MeprBaHNe BEIMYUH

JIpoOHbIe perIuku. XapaKTepUCTUKHA APOOHBIX PETUIUK.
HaceplmeHHbIi OIbIT,

KoMno3unmonHbii TJIaH TpEX(PaKTOPHOTO
sKcriepuMenTa bokca-YuicoHa.

Opranuzanuss Y IUIAHUPOBAaHUWE  DKCIIEPUMEHTA.
dopMyupoBaHWE HAyYHBIX IeJIed W 3ajad. Breioop
Mogenu. OrmpeneneHue U3MEPSEMbIX MapamMeTPoOB.
BupTyanpHbIl SKCIIEPUMEHT

TexHMYeCcKoe OCHAIEHUE 3KCIEPUMEHTOB. M3mepeHue
HEDJICKTPUYECKUX M DBJEKTPUYECKUX  BEJIMYMH.
Cranpaptasle  npubOopel.  OOmue  cBelIeHHS O
npeoOpazoBatensx. [Ipuanmm paboTel M NMPUMEHEHUE:
MbE302JIEKTPUUECKUE npeoOpazoBaTeny,
ITHEBMOJJIEKTPOKOHTAKTHBIE JAaTYMKHU, TEH30PE3UCTOPHI,
WHJIYKTUBHBIC JATYMKH, TOKOBUXPEBbHIC TATUUKU

[TpubGopsl s WCCIAEAOBaHHUS — TETUIODU3UIECKUX
SIBJICHUI: TEPMOMETPBI, TEPMONAPBI, TUPOMETPHI

[Ipumenenne OBM mpu nmpoBeIeHUM 3KCIEPUMEHTOB.
Hayunbie  mpubopsi, coBmectumble ¢ OBM.
ABTOMaTH4ECKas perucrpanus pe3yJIbTaTOB
DKCIEPUMEHTOB. BUpTyanbHbIN SKCIIEPUMEHT




O6pabotka mno kpureputo CrbrogeHTa. Tabnuia
3HaueHud kputepus Crtbrogenta. Kpurepuii rpyObix
OLINOOK. Tabnuua JOITYCTUMBIX 3HAYEHUH.
JoBepurenpHblii  uHTepBan. OOpaTHas 3amada 1o
ONPEJIEICHUIO JOCTATOYHOT'O YUCJIA ONBITOB

Koppensauusa teopum U 3KCNEPUMEHTAIBHBIX JaHHBIX.
Kpurepnit  ®@umepa. OmnpenesieHre  KOPPEJALUU
pacueTHOM M DJKCIEPUMEHTAJIBHOM  BEJIWYUHBL.
JIuneiinas JKCIIpece OLICHKa KOppeisuu
TEOPETUYECKUX U DKCIIEPUMEHTAJIbHBIX PE3YJIBTATOB

Annpokcumanus pe3yiabTaToB dKCIIEPUMEHTOB C LIEIBIO
IIOJIy4CHUSI OMIIMPUYECKUX 3aBUCUMOCTEd. Mertox
HaWMEHBIINX KBaJ{paToB. KomOunupoBanHnas
AKCIIOHEHIIMATbHO- CTENEHHAs 3aBUCUMOCTD - (DYHKIUS
['panoBCKOTO

Omnmcanme PE3YIbTATOB JSKCICPUMCHTOB C IMOMOIIBIO
ITIOJIMHOMOB

PazpaboTrka 0OOOIIEHHOTO TEXHUYECKOTO PEIICHHS.
ITouck UH(GOpPMAIIHH. Br16op KOHKPETHOTO
TEXHUYECKOro perieHus. @opMylnpoBaHUE HCXOTHOM
runote3bl. [IpoBepka MCXOIHON THITOTE3bl. AHAIN3 U
00BsICHEHHE pe3yabTaToB. DOpMYIHpPOBaHHE BHIBOJIOB
Y BHEJPCHHE PE3yIbTaTOB

OO0mas Tpy10eMKOCTh JUCHMILVINHBI (YyueOHoro kypca) — 4 3ET.

Pa3paboTunk nporpaMmmaoi.

JOICHT, K.T.H.
(OWKHOCTD, YUCHOE 3BaHHE, CTEIICHD)
Y

B.A. I'vises

(roamnuce) (U1.0.Damunus)




Kypc usyuenust 5

4. CTpyKTYpa M cofepKaHUe NUCHUILIMHBI (Y4eOHOT 0 Kypca)

OCHOBBI HAYYHO-UCCJIEAOBATCIBCKOMN JCATSIAbHOCTH

(HaMMeHOBaHUE AUCITUILTHHEI (Y4eOHOTO Kypca))

Paznen, Toapasnes, Tema Bujbl yueoHoi#i padoThl Heo0xoanmblie DopMmbI Pexomennye
MOAYJIb KonrakTHas paboTa CamocTosiTesibHasi paGoTa MaTepHaJIbHO- TeKyLero Masi
(B yacax) TeXHH4YecKne KOHTPOJIsI JINTEpaTypa
BCEro @opMbI NPOBeIeHNs JIEKIHMii, (dopmbI pecypesl (Ne)
. = J1aG0PaTOPHBIX, IPAKTHYECKHX OpraHu3anuu
z g 2 E o 3aHSATHIl, METOIbI 00yJeHusl, % CaMOCTOSATETLHOI
= e o s = = Q
= g ¢ ZE § peanusyioniie NpuMeHsieMyI0 g pa6oThI
§ §. £ =g 00pa30BaTeIbHYI0 TEXHOJIOTHI0 @
=3 < =
B B
» Hcropus pasButus HayKH, 1 Jlexuus 4
O =
m I <
o g COBepILIEHCTBOBAHHE TOKAPHOI 1 [IpakTiueckoe sansTHe 4 1,2,3
) .
3 % oneparun. [1epBolit 9Tan - onucaHue
’g g JIMMTHPYIOILETO MOKa3aTesss. AHAIN3
% 59 cutyanuu. @opMyIMpoBaHHE HAYYHBIX
o) i ueseit u 3anay <
E =
o
4 o <
3 E COBEpIIEHCTBOBAHHE TOKapHOI [IpakTiueckoe sansTHe 14 o, 1,2,3
7 .
E > omepauuu. Bropoit sTam -  moHck —%
< .
5 = uHdpopmaruu. Pazpaborka 00001mEHHOTO &
s 8 TEXHHYECKOTO PEIIEHUS o
Z s =
5 g COBepIIEHCTBOBAHHE TOKAPHOI [IpaxTiaeckoe 3aHsTHE 4 g 1,2,3
= .
o i omnepanuy. Tperuit oTam - BHIOOP S
E ¥ KOHKPETHOT'0 TeXHHYECKOTO PEeLICHUS. =
s ;‘ DopMyIHpOBaHHE HCXOTHON THIIOTE3bI g
2 0 =
5
)
= 3 COBepILEHCTBOBAHHE TOKAPHOI [TpakTiaeckoe sansTHe 14 1,2,3
g 2 onepanuu. YeTBEPTHIH dTam - MOATOTOBKA
% é uccnenosanuit. [Ipoenenne
[} o
o) g HCCIIeIOBAaHUH
© &




CoBepIICHCTBOBAHNUE TOKAPHOM
oneparuy. IIarTblii oTan - 06paboTka
pe3ysbTaTOB MCCIIeI0BaHUI

HpaKTI/I‘I €CKO€ 3aHATHEC

CoBepIICHCTBOBAaHHUE TOKAPHOM
onepauuu. lecroii stam -
DopMyIMpOBaHKE BHIBOIOB U
MPEIIOKEHUI 10 BHEIPEHHIO
pe3yJIbTaTOB

l'lpalcmq €CKOC€ 3aHATHEC

14

1,23

[IpoBencHue u 00pabOTKa PE3yIBTATOB HAYYHBIX HCCIICIOBAHUI

DKCIIepuMeHTaIbHbIE HCCICTOBAHMUSL.
JlaGopaTopHBbIi ¥ MPOU3BOACTBEHHbIH
akcrnepuMeHT. Teopernueckue
uccienoBanus. JInatypHo-naTeHTHbIE
HCCIIeIOBaHHS

Jlexnus

1,23

OnHO(BAaKTOPHBIN SKCIEPUMEHT.
Jlnana3oH BapbupoBaHus. HTEpBalL.
JloBepurenbHblii HHTEpBaL. BrIOOpOUHbBIi
CTaHAapT

Jlexuus

1,23

MHOro(haKkTOpHBIN 3KCIEPUMEHT.
TTonHblil 1 YaCTUYHBIA IKCIIEPUMEHT.
MaTtemaTHueCKOE INIAHUPOBAHNE
MHOTO(aKTOPHOTO 3KCIIEPHMEHTA.
O0e3pa3MepruBaHKE BEITHYUH

Jlexuus

1,23

JIpoOHBbIe perunKy. XapaKTepruCTHKU
JIpOOHBIX peruK. HachleHHbIH ObIT,

Jlexuus

1,23

KoMnosunnonHsli miaH TpéxpakTopHOro
aKkcriepuMeHTa bokca-Yuncona.

Jlexuus

1,23

Opranu3anys 1 IIaHIPOBaHNE
skcrnepuMenTa. @opMynupoBaHue
Hay4HBIX IeJieil ¥ 3a1a4. Beibop Momenm.
OmnpeneneHre H3MePsIEMBIX I1apaMeTPOB.
BuptyanbHblil 9KCrIepUMEHT

IIpaxkTuueckoe 3aHATHE

14

1,23

1,23

TexHHYeCcKoe OCHAIICHHE
9KCIIEPUMEHTOB. MI3Mepenue
HEDJICKTPHIECKUX U IIEeKTPHIECKIX
BermuuuH. CTaHIapTHEIE IPHOOPHL.
Obume cBemeHns 0 Ipeodpa3oBaTelIsIX.
IMpuHnunI paboTs! ¥ IPUMEHEHUE:
IIh€302JICKTPHIECKU e IIPe0o0pa3oBaTellt,

Jlexuus

1,23




ITHEBMODIIEKTPOKOHTAKTHBIC JAaTYNUKH,
TEH30PE3UCTOPBI, UHAYKTUBHBIC JAaTYUKH,
TOKOBUXPEBLIC JaTYUKHU

TIpuGops! [J1st HCCIICAOBAHMS Jlexnus
TeIIO(HU3NUECKHUX SBIICHHNI:

TEePMOMETPBI, TePMOMNapbl, THPOMETPbI

Ipumenenne 9BM npu nposeneHun Jlexuus

JKcrepuMeHToB. Hayunsie mpubopsl,
coBmecTuMbie ¢ DBM. ABToMaTuueckas
perucrpanus pe3ysibTaToB
9KCIIEPUMEHTOB. BUpTyasnbHbIit
9KCIIEPUMEHT

O0paboTka 1o kpurepuo CTbIOAEHTA.
Tabnua 3HaUeHHI KpUTEpUs
CrbrofenTta. Kpurepuii rpy0bIx ommooK.
Tabnuua 1omyCTUMBIX 3HaYCHUH.
JloBepurenbHblid uHTEpBai. OOpaTHas
3a/1aua 10 ONPEAEIEHUIO J0CTATOYHOr0
YHCJIa ONBITOB

npaKTl/l YECKOC 3aHATUEC

Koppeunsuus reopun u
9KCIIEPUMEHTATbHBIX JaHHBIX. KpuTepuii
Oumiepa. OnpeneneHne KOppensium
pacyeTHON U PKCIEPUMEHTAIbHON
BeIMYMHBL JIMHelHHas sKcnpecc oleHKa
KOPPEJIUH TEOPETHUECKUX H
9KCIIEPUMEHTATBHBIX PE3yIIbTATOB

IIpakTuueckoe 3anaTHE

ATnmnpokcuManus pe3yibTaToB
9KCIICPUMEHTOB C LEJIBIO MOTyICHUS
SMIIMPHUYECKUX 3aBHUCUMOCTEH. Meron
HAMMEHBIINX KBaJIPATOB.
KoMmOHHEpOBaHHAs KCIIOHEHIHATHHO-
CTeleHHas 3aBUCHMOCTD - (yHKIIUS
I'panoBckoro

IIpaxkTuueckoe 3aHATHE

Omnucanune PE3YIBTATOB SKCIIEPUMEHTOB C
TTOMOIIBIO ITOJIMHOMOB

HpaKTI/I‘I €CKO€ 3aHATHEC

Pa3paboTtka 0000IEHHOTO TEXHUIECKOTO
peutenus. [Touck nndopmaryu. Beibop
KOHKPETHOT'0 TEXHHYECKOTO PELICHNUS.
DopMynIpoBaHHE HCXOIHOU THIIOTE3bL.
IIpoBepka MCXOQHOM rUNOTe3bl. AHAIH3 1

Jlexmus

[ToaroroBka pedepara

1,23

1,23

1,23

1,23

1,23

1,23

1,23




00BSICHEHHE PE3YIIbTATOB.
DopMyJIMPOBAaHUE BBIBOJOB M BHEAPCHHE
pe3yibTaToB

Hroro:

144

128
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5. Kpurepuu 1 HOPMBI TEKYIIET0 KOHTPOJISI M POMEKYTOYHOM aTTeCTAlMU

@OopMBI TEKYIIETO KOHTPOJIS

YciioBus J01ycKa

Kpurepru 1 HOpMbI OLICHKH

[Ipaktuueckas pabora

Beinosinenue
NPAKTUYECKUX padboT

«3auTeHOo»: paboTa BBIIIOJIHEHA B COOTBETCTBUH C METOAMYECKUMU
yKa3aHUsAMHU, OpOpMIIEHAa TPAMOTHO, CTY/IEHT TEXHUYECKH MPaBUIBLHO
(bopMyIupyeT OTBETHI HA pacCCMAaTPHUBAaEMble BOIPOCHI.

«HEC 3a4TCHO» pa60Ta BBITIOJIHEHA C OHII/I6KaMI/I, CTYACHT HC NMECT
MPEACTABJICHUA O paCCMAaTPUBACMBIX BOITPOCAx

Pedepar

Hanucanue pedepara

«3aYTEHO»: TeMa pedepara NOJHOCTBIO PACKPBITA, 0(POpMIIEHA TPaMOTHO,
CTYIEHT TEXHUUYECKU MPaBMIbHO (POPMYIUPYET OTBETHI HA pacCMaTpUBaeMble
BOIPOCBHI.

«HE 3a4TEHOY»: TeMa pedepara He pacKphITa.

dopma IpoBEeACHUS
MPOMENKYTOUYHOU aTTECTANU

YcnoBus gomycka

Kputepuu u HOpMBbI OIICHKH

3auer

Brinosinenue
IPAKTHYECKUX padoT,
BBITIOJTHEHUE pedepaTa

«3a4TCHO» ITonnele u IIpaBUJIbHBIC OTBCTHI HA BCC BOIIPOCHI.
He3nauurenpHble OMIMOKHA HIH HCYBCPCHHOCTH B
OTBCTax.
«HC 3a4TCHO» OTBeTHI Ha BOITPOCHI HE C(I)OpMy.]'II/IpOBaHH.
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6. Kpurepuu u HOpMBI OLICHKH KYPCOBBIX Pa0d0T (IIPOEKTOB)

VY4eOHBIM MJIaHOM MO JaHHOW AUCHUIUIMHE KYPCOBBIX paldoT (IIPOEKTOB) HE
MPETYCMOTPEHO.

7. TlpumepHasi TeMaTHKa NHUCbMEHHBIX PpPadoT (KYpPCOBbIX, pedepaTos,
KOHTPOJIbHBIX, pacieTHO-TpaguYecKux M Jp.)

Ne n/nn Tewmbl pedepaToB

1 JluTepaTypHO-IIATCHTHBIC UCCIEAOBAHUS C 1IEIBI0 COBEPIIICHCTBOBAHMS
TOKapHOM OIlepaliu.

2 JluTepaTypHO-IIATCHTHBIC UCCCAOBAHUS C IIEIBI0 COBEPIIICHCTBOBAHMSI
dbpesepHoii onepanuu.

3 JluTepaTypHO-IIATCHTHBIC UCCSAOBAHUS C IIETBI0 COBEPIIICHCTBOBAHHMSI
PacTOYHOM ONEpaLH.

4 JluTepaTypHO-IAaTCHTHBIC UCCIICIOBAHUS C IIEJIbI0 COBEPIICHCTBOBAHUS
nuM@oBaIbHON onepaluu.

5 JluTepaTypHO-IIATCHTHBIC UCCCAOBAHUS C 1IEIBI0 COBEPIIICHCTBOBAHHMSI
TEPMUYECKON 00pabOTKH METaJJIOB.

6 JIutepatypHO-IaTEHTHBIEC UCCIEAOBAHUS C LIETBI0 COBEPIIICHCTBOBAHMS
AIEKTPOXUMUUECKON 00pabOTKH.

7 JlutepatypHO-IaTEHTHBIE UCCIEAOBAHUS B 00JIACTH TEPMOCHUIIOBOM
00pabOTKM MaJOKECTKUX JICTAJICH.

8 JIutepatypHO-IaTEHTHBIEC UCCIEAOBAHUS B 00JIaCTH BUOPAILIMOHHOMN
00pabOTKN MaJ0KECTKUX JICTAJICH.

9 JlutepatypHO-IATEHTHBIEC UCCIEAOBAHUS C LIEJIBI0 COBEPIIICHCTBOBAHMS
00pPa0OTKH MAJIOXKECTKHX JICTAJIEH pe3aHueM.

10 JluTepaTypHO-IaTEHTHBIC UCCIIEIOBAHUS B 00J1aCTH 00pabOTKH

ITyOOKHX OTBEPCTHH.

11 Pa3paboTku crucTemMbl aBTOMAaTHUECKOTO YIPABIICHHUS MPOIECCOM
MEXaHUYEeCKON 00pabOTKH JeTalICH.

12 HccnenoBanust ypoBHS M pacrpeeieHUs] OCTATOYHBIX HAMPSHKEHUN B
JETaISX.

13 Uccnenoanus Termno@pu3nuecKkux SBICHUN Ipu 00paboTKe METAIIIIOB
pe3aHueM.

14 Pa3paboTka TEXHOJOTHYECKHX CIIOCOOOB IMTOBBIIICHUS
AKCIUTYaTallMOHHBIX CBOMCTB JI€TAJICN MAIIIVH.

15 JIuTepaTypHO-IaTEHTHBIE UCCIIEIOBAHUSI B 00JIACTH MMOBEPXHOCTHO-
TUTACTHYECKOTO Ie(hOPMUPOBAHUS CTAJICH MAIIIHH.

16 Pa3zpaboTka MaTemMaTHYECKON MOIENH TTPOIIecca MEXaHMIECKOM
00pabOTKM JeTajeH.

17 Pa3paboTka MeTO/10B 00paOOTKH METAJIIOB PE3aHUEM C
JIOTIOJIHUTEJILHBIM BO3/ICICTBUEM HA 30HY pE3aHUs.

18 HccnenoBanue BIUSIHUS OCTATOYHBIX HAMPS)KEHUN HA HAJIEKHOCTh U
SKCILTYaTallMOHHBIE CBOMCTBA MAIOKECTKUX JCTAICH.




19 JlutepaTypHO-TIaTEHTHBIEC UCCIIETOBAHUS C LIEJBIO COBEPIICHCTBOBAHUSA
TEXHOJIOTUH 00pabOTKU MPOCTPAHCTBEHHO-CIIOKHBIX MOBEPXHOCTE.

20 KoncTpyupoBaHnue mporpecCUBHON TEXHOJIOTHYECKOW OCHACTKH U Y3JI0B
TEXHOJIOTUYECKOTO 000pYI0OBAHMUS.

21 JlutepaTypHO-TIATEHTHBIE UCCIIETOBAHUSA C LIEIBIO COBEPLICHCTBOBAHHS
CUCTEM aBTOMATHUYECKOTO YIIPABJICHUS IIPOLIECCAMU MEXAHUYECKOUN
00pabOTKH.

22 HccnenoBanue kauecTBa MOBEPXHOCTEH eTalel MAIIMH MIPU PA3TUYHBIX
MeToaax oOpabOTKH.

23 JlutepaTypHO-TIaTEHTHBIE UCCIIETOBAHUS C LIEJBIO COBEPIICHCTBOBAHUSA
IIPOTSHKHOW ONepaluu

24 JlutepaTypHO-TIaTEHTHBIEC UCCIIEOBAHUS C LIEJBIO COBEPIICHCTBOBAHUSA
3y0odpe3epHoil onepanuu

25 JlutepaTypHO-TIATEHTHBIEC UCCIIEIOBAHUS C LIEJBIO COBEPIICHCTBOBAHUS
IIOCKOIITM(OBAJILHON ONepalvu

26 JlutepaTypHO-TIaTEHTHBIE UCCIIETOBAHUS C LIEJBIO COBEPIICHCTBOBAHUS
CBEPJIMJILHOM Ollepalvu

27 JlutepaTypHO-TIATEHTHBIE UCCIIETOBAHUS C LIEJBIO COBEPIICHCTBOBAHUS
pe3LOOHAPE3HOMN OTNepalu

28 JlutepaTypHO-TIaTEHTHBIE UCCIIETOBAHUS C LIEJBIO COBEPIICHCTBOBAHUS
OTiepaIiy BLICOKOCKOPOCTHOT'O (hpe3epoBaHUs

29 HI/ITepaTypHO'HaTeHTHble HCCJICAOBAHMUA C TOCIIBIO COBCPIICHCTBOBAHU A
TOPIIEBOTO (hpe3epOBaHUS

30 HI/ITepaTypHO'HaTeHTHble HCCIICAOBAHMUA C OCIIBIO COBCPIICHCTBOBAHUSA
BHYTPUIIUTU(OBAIIHHOM omeparuu

31 CBoOoHasa TeMa.

8. Bonpochl K 3a4eTy
No /it Bomnpocsr
1 3aKOH pa3BUTHUS HAYKH.
2 OmnpeneneHne HAyYHbBIX HCCIIEOBAHHN.
3 Kraccudukarnyst Hay9HBIX HCCIIEIOBAHUH 10 CIIOCOOY UX MPOBEICHHUSI.
4 Kraccudukaryst HaydHBIX HCCIICTOBAHUI NCXOIS U3 UX 1IEJICBOT0 HA3HAYCHUSI.
5 Kiaccudukaryst HaydHBIX HCCIIIOBAHUH 110 CTETICHH OXBaTa 33/1a4.
6 Bupl sKcriepuMeHTaNbHBIX UCCIIEIOBAHMA.
7 JIOCTOMHCTBA M HEZOCTATKH Ja0OPATOPHOTO IKCIIEPUMEHTA.
8 JIOCTOMHCTBA M HEAOCTATKH MTPOM3BOACTBEHHOTO IKCIIEPUMEHTA.
9 Otknuk. OYHKIMS OTKIIHMKA.

10 OnHO(aKTOPHBIN SKCIEPUMEHT.

11 Jlnana3oH BapbUpPOBaHUS.

12 WHTepBasl BappHpoBaHusl.

13 JleTepMHUHUPOBaHHBIN SKCIIEPUMEHT.

14 JloBepUTENBHBIN UHTEPBAL.

15 Bb160pouHBIii cTaHaapT.

16 Kpurepnii CtprozeHTa.

17 CpenHee 3HaYeHHE OTKIUKA.

18 MHorodakTopHbIH KCIIEPUMEHT.
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19

[TosHbIi MHOTO(AKTOPHBII SKCIIEPUMEHT.

20 OkcnepumeHT «Kpectomy.

21 YacTuuHblii MHOTO()aKTOPHBIN SKCIIEPUMEHT.

22 ITnau skcnepumenTos N=22,

23 I1nan skcnepumenTtos N=2°,

24 ITnan skcnepumentos N=32,

25 Hucnepcust.

26 Paccesnue.

27 JluteparypHble HAydYHBIEC UCCIICIOBAHMSI

28 Teopernyeckne HaydHbIC UCCIICTOBAHMSI

29 DKCNEPUMEHTAIbHBIE UCCIICOBAHUS

30 OO000IICHHBII aITOPUTM TPOBEACHUS HAYYHBIX UCCIICAOBAHUI

31 HayuHnoe HanpaBieHnue

32 Hayunas Tema

33 Hayunas npobiema

34 ITonroToBKa nMcciea0BaHMi

35 AHanmm3 pe3ylbTaTOB SKCIEPUMEHTATIBHBIX UCCIIeTOBAaHUN

36 BHenpeHnne pe3yapTaTOB HAaydHBIX UCCIICTOBAHUI

37 Metoanka MpoOBEACHUS YKCIIEPIMEHTA

38 DKCIIEPUMEHT KPECTOM

39 Jlnana3zoH BapbHpPOBAHMSL.

40 WHuTepBas BapprpoBaHUsl.

41 DKcIpecc OleHKa TEOPETHUECKUX U SKCIIEPUMEHTAIBHBIX PE3YJIbTATOB

42 MeTo HauMEHBITNX KBAPATOB

43 ATmpokcuMaIus pe3yabTaToB dKCIIEPUMEHTOB
C IIEJIbIO TOJTYYSHHSI SMIHUPUICCKUX 3aBHCUMOCTEH

44 Omnwucanue pe3yabTaToOB SKCIIEPUMEHTOB C IIOMOIIBIO TIOJIMHOMOB
1pu 00paboTKe (HaKTOPHBIX HIKCIIEPUMEHTOB

45 JIOCTOMHCTBA U HEOCTATKH J1a00PAaTOPHOTO SKCIICPUMEHTA.

46 JIOCTOMHCTBA M HEJIOCTATKHU MPOU3BOJACTBEHHOTO IKCIIEPHMEHTA.

47 JluteparypHble HAyYHBIC UCCIICIOBAHMSI

48 Teopernyeckne HaydYHbIC UCCIICTOBAHMSI

49 DKCHEepPUMEHTAIbHBIC UCCICAOBAHUS

50 OO60011IeHHBII aNTOPUTM MTPOBEICHUS] HAYYHBIX UCCIIETOBAHUI

51 Hayunas Tema

52 Hayunas npo6iiema
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9. @®oH OLIEHOYHBbIX CpEeaACTB 1Jid NMPOBEACHHUS HpOMe)KyTO‘IHOﬁ arTTreCcranmum

Oﬁyqamumxca o AMCOMIIJINHE

9.1. TacnopT poHIA OLIEHOYHBIX CPEJACTB

Ne KouTtponupyemsble paszensl (TEMbI)
JUCLIUIIAHBI

Kon
KOHTPOJIMPYEMOU
KOMIIETCHIINH (UK €€
4acTH)

HaunmenoBaunue
OLIEHOYHOI'O CPE/ICTBA

1 CoBepIeHCTBOBAHHE TEXHOJIOTHUECKUX
MPOIIECCOB C UCIIOIH30BAHNEM
Pe3yJIbTaTOB HAYYHBIX UCCIICIOBAHUI

2 | IlpoBenenue u 00pabOTKa Pe3yIHTATOB
HAay4YHBIX I/ICCJ'IG)IOB&HI/Iﬁ

[1K-2, 10

OTyer 110 BBIIOIHEHHUIO
MPAKTUYECKOTO 3aJaHuUs
1
«CoBepIIIeHCTBOBAHUE
OTIEpAIIAID)

OTyer 110 BBIIOIHEHHUIO
MPAKTHYECKOTO 3aaHuUs
2 «O06paboTrka
pE3yIIBTaTOB
3KCIEPUMEHTAIIbHBIX
HCCJICTOBAHUM»

OTyYer 110 BBIIOIHEHHIO
MPAKTUYECKOr0 3aIaHus
1
«CoBepIIICHCTBOBAHUE
OTICpPATTATD)

OT4YeT MO BHIITOIHEHHUIO
MPaAKTHYECKOTO 3aaHuUs
2 «O6paboTka
pE3yIBTATOB

AKCIIEPUM CHTATBHBIX
HCCIICTOBAHNM»

9.2. TunoBble KOHTPOJbLHbIE

3aJaHUA HWJIH HHBIC

MaTepPHAaJbI,

HeoO0XoAMMBble JI OLEHKH 3HAHMH, yYMeHMH, HaBbIKOB M (HJIH) ONbITa
AeATeJIbHOCTH, XapPaKTePU3yKIIUX 3Tanbl (OPMHUPOBAHUA KOMIIETCHIUH B
npouecce 0CBOeHHUsI 00pa3oBaTeIbLHONH MPOrpaMMbl

9.2.1. llpakTnuyeckue padorol. [lepevyenn pador:

IIpakTuueckoe 3aganue Nel. «CoBeplieHCTBOBaHUE ONEPAIIUN»

1. eas 3aHaATHA:
MMATEHTHOT'O MCCJICOBAHMSI.

dopmupoBaHUE

HaBblKa IIPOBCACHHU

2. AIrOpUTM BBINIOJTHEHH S IPAKTHYECKOI0 3a1aHUA
N3yunTh NpeayioxKeHHbIN TEOPETUUECKUA MaTEPUAIL.

CornacHo  BapuaHTy
MEXaHUYECKOM OIepalyi.

MPOBECTHU

JUTEPATYPHO-TIATEHTHOE

JUTEPATYPHO-

HCCJIICAOBAaHHUC

15




3. Oxxupaemsblii (e) pesyabrar (bl): opopmieHre oTyeTa B TpedyemMoM (popmare.

Ne OOBEKT HcclieI0OBaHUs
BapHaHTa

1 CoBepIIeHCTBOBAHHE CBEPIMIBHON OTepaIiuu

2 CoBepIIIeHCTBOBAHHNE PACTOYHOM OTeparyu

3 CoBepuieHcTBOBaHUE IUTM(OBAIBLHOM ONepaluu

4 CosepilieHCTBOBaHME (hpe3epHOM onepaluu

5 CosepiiieHcTBOBaHUE 3y00(dpe3epHoil onepauu

6 CoBepIICHCTBOBAaHUE BHYTPUIIUTH(OBATHHOM ONIEPAIHH

7 CoBepIICHCTBOBAaHUE TIPOTSKHOM OTepariuu

8 CoBepiiieHCTBOBaHUE TIOCKONUTH(POBAIBHON ONEpaI|U

9 CoBepIieHCTBOBaHHE TOKAPHOU Olepamuu

10 CoBepIIeHCTBOBaHUE TOPUEKPYTIONITU(OBAIBLHOM Onepanuu

11 CoBepIICHCTBOBAaHUE XOHWHTOBAIBHOW OTICPAIIHH

12 CoBepIIeHCTBOBAHHE MOJIMPOBAILHON OTIEpaIlliu

13 CoBepIICHCTBOBAaHUE TEPMHUYECKON OTICPAITHH

14 CoBepIeHCTBOBaHHE 3yOOCTPOTAIbLHON Onepamnuu

15 CoBepIIICHCTBOBAaHUE IIICBEHTOBAJILHOM OIepanuu

16 CoBepI1IeHCTBOBaHUE CBEPJIMIIBHON OTepaluu

17 CoBeplIeHCTBOBAHUE PACTOYHOW ONepaluu

18 CoBepiieHcTBOBaHUE NMUTH(OBAIBLHOM Onepanuu

19 CosepieHcTBOBaHUE (hpE3epHOI oneparu

20 CosepiiieHcTBOBaHME 3y00(dpe3epHoit oneparuu

21 CoBepIlIeHCTBOBAHHE BHYTPHIILIA(OBATLHON onepariuu

22 CoBepIlIeHCTBOBAHUE MPOTSHKHON ONepaIiuu

23 CoBepIlIeHCTBOBAHUE TUIOCKONLIU()OBAIBHOM OIEepaliu

24 CoBepIIeHCTBOBAHUE TOKAPHOU onepaluu

25 CoBepIIIeHCTBOBAHHUE TOPIEKPYTIIONIIN(OBAIBHON ONEepaliy

26 CoBepI1eHCTBOBAHNE XOHWHIOBAJIbHOM OIeparuu

27 CoBepllIeHCTBOBAHHE MOJUPOBAIBLHON ONEepaluu

28 CoBepllIeHCTBOBAHHE TEPMHUUECKOHN onepaluu

29 CoBepllleHCTBOBaHHE 3y0OOCTPOTaIbHOM OlEepaluu

30 CoBepIeHCTBOBaHUE IIEBEHTOBAIBHOM Onepaluu

IIpakTuueckoe 3ananme Ne2. «OOpaboTka pe3yiabTaTOB JKCIEPUMEHTATHHBIX
HCCIIEIOBAHUI.

1. Hean 3anaTusi: @opMUpOBaHUE HABbIKA OOPAOOTKU HSKCIEPUMEHTAIBHBIX
HCCJIEIOBAHUM.

2. AIrOpuTM BBINIOJTHEHH S IPAKTHYECKOI0 3a1aHUA
N3yunTh NpeayioxKeHHbIN TEOPETUUECKUNA MaTEpUAIL.
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CoryacHO  BapWaHTy  NPOBECTH  JIMTEPATypHO-IIATEHTHOE  HCCIECAOBAHME
MEXaHUYECKOMN OnepaLuiu.

3. Oxxupaemsblii (e) pe3yabrar (bl): opopmieHHe oTyeTa B TpedyeMoM (popmare.
Bapuanm Nel

1.Haiiti moBepuUTENbHBIH HHTEpPBAl [MOJAYd IPH IPOJOIHHOM TOYEHHH Bajia JuaMeTpoM 36MM (mpoBenu 6
OITBITOB).

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

OO (WIN|F-

2.BcnencTBre DKCIIEPUMEHTa W3MEPUIIM MOMEHT Cuilbl TpeHusi. OOpaboTaTh pe3ylbTaThl MO KPUTEPHIO TPYObIX
OIINOOK.

n W,
H'Mm
24,2
14,5
21,6
22,9
23,1
30,2

OO WIN|EF

3.IIpoBeeHHbIE SKCIIEpUMEHTAIbHbIE HCCIIETOBAHMS OIUCHIBAIOTCS CIEAYIOMIEH SKCIIOHSHITNATBEHON
3aBHCHMOCTBIO:

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

O06paboTtaTh pe3yIbTaTh IO METOAY HAUMEHBIIINX KBaJIPaTOB.
Bapuanm Ne2

1.0npenenuts JOBEPUTENbHBI WHTEPBAN CTOMKOCTH pe3la mnpu obpabortke cramu 45, nomade S=0,2MM/00 u
riryoune pesanus t=1,5Mm
Croiikocts pe3ia T=60,2mun; N=13; S=10.3mun

2.1Ipd WCOBITAHWM THIIOBOrO Y3lla BAll-BTYJIKA HCCIENYETCS HArpy3Ka Ha o0pasibl. [loNydeHbl CleIyrolue
3aBHCUMOCTH:

p=f(W) — mpakruueckas

P=f(W) — teopernueckas

i ] pij, H Py, H
1 1 512,98
2 513,21 512,99
3 512,82
2 1 511,83
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511,75

511,96

511,80

512,52

512,75

512,50

512,61

512,87

NFRWNFPIWIN

513,19

3

513,04

513,00

OG6paboTaTh pe3yIbTaThl KCIIEPUMEHTA COTJIACHO KpUTepHio Duiepa.

3.Hccnenyercs BnusiHUE T1yOUHBI nutMdoBaHus Ha ciity P,. KonndectBo ypoBaeit N=6

P=Ct"

N P, t

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

OO0paboTtaTh pe3yabTaThl 10 METOly HAMMEHBIINX KBaPaTOB.

Bapuanm Ne3

1.Ilpu mutee crmaBa Al-Si mpoBemero 8 ombiToB. OmpenenuTh TOBEPUTEIbHBIN HHTEPBAT MaKCHMaTbHOM

CKJIOHHOCTH K IOpsAYUM TPECUINHAM.

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.BBEINOMHAUTE UCCIIENOBAaHUS LIEPOXOBATOCTU MMOBEPXHOCTHOTO CIIOS JIETad W3 cranu 45 mocie NungoBaHus Mo
KPUTEPHIO TPYOBIX OMINOOK

Ra,mxm

0,08

0,32

0,25

0,32

0,08

0,63

1,25

0,25

O O[NNI B[WIN|F|D

0,63

3.AnmasHoeBbiraxkuBanue ponukoB u3 cranu [IX15 (HRC, 63-64). MccnenoBanue BIUsSHUS CKOPOCTH U MOJAYH

Ha mEpoOxXoBaTOCTh.
N=22R,=f(V;S)

20m/muH <V < 40M/MuH

0,052mMm/00 < S < 0,08MM/00
N X1 Xz Xl'Xz Y
1 + + + 0,5
2 + - 0,63
3 + - - 0,55
7 N - + 0,60

Ormucatb PE3YIbTATHI SKCIICPUMCHTOB C TIOMOIIBIO ITOJIMHOMA.

Bapuanm Ned
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1.V3MepuTh MOBEPUTENBHBI WHTEPBAJ HAPY)KHOTO JHaMeTpa Baja C 3BOJBBEHTHBHIMHU Hutuilamu. [IpoBeaeHo 13
OTIBITOB, CpeliHee 3HaueHue quamerpa coctanisier 120,03mM, cpeanekBaapaTuaHoe oTkionenue 0,93.

2.IIpoBOAMIINCh WCHBITAHUS TOPMO30B TIPH CKOPOCTSX CKONBXEHUS Veemax=120M/C, nmaBnenmsix 2,5 Mma.
Hccnenosanu TemnepaTypy Ha MOBEPXHOCTHU TpeHHs. IloiydeHsl cienyronme 3aBUCUMOCTH:

t=f(W) — npaktiyeckas

T=f(W) — teopetrueckast

I tij, °C T, °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
3 1093

w
NFRWINRFRPIWNEFRWNRFPWIN P [—

OO6paboTaTh pe3ysIbTaThl IKCIIEPUMEHTa COITIaCHO KpuTepuro duruepa.
3.IIpou3BecTr 3KCIPECC—OIEHKY TEOPETUYECKUX U IKCIEPUMEHTATIBHBIX PEe3yIbTaTOB (CM. ycioBue 3amadn Ne2).
CrenaTb COOTBETCTBYIOIINE BHIBOBL.

Bapuanm Ne5

1.0mpenenuTs WHTEPBAJI BapbUPOBAHUS U JOBEPUTEIBHBIN MHTEpBAN JHAaMETpa BEpIIMH 3YOBEB I KOCO3YOBIX
BajioB-mectepeH npu P,=0,9 u n=6.

D, Mmm
99.030
98.971
99.201
98.894
98.990
99.007

ol wNRZ

2.ITpoBeny IPOYHOCTHBIE UCTIBITAHNS TEXHUIECKOTO ATFOMHHHES (PACUeT BBITTOIHUATD TI0 KPUTEPHIO TPYOBIX OIHOOK
C JIOBEPUTENBHOM BeposTHOCTHIO 0,9).

N Cs 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.YucroBoe TOUEHHE KECTKUX BanoB auamerpoM d=40mm u3 cramu 45 pe3uamu u3 cwiaBa T15K6. UccnenoBanne
BIIMSTHUSL TTTyOWHBI 1 CKOPOCTH PE3aHUs HA CTOMKOCTh HHCTPYMEHTA.
N=22 T=f(t;V)
60m/MuH <V < 80M/MHH
0,1mm <t < 1mm
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N X1 Xz X1 Xz Y

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

Omnucats pe3ynbTaThl SKCIIEPUMEHTOB C ITOMOIIBIO TIOTMHOMA.
Bapuanm Ne6

1. H3mepsiii TBEpPAOCTh IOBEPXHOCTHOTO CJIOS TpH a3zotupoBanmu Ha rTiayomne 0,1-0,4mm. Ompenenuth
JIOBEPUTENIbHBIA HMHTEpBaJl TBEPAOCTH, €CIHM BEPOSATHOCTh nomamanus paBHa 0,9; n=17; HB., 730, a
CpeIHEKBaIpaTUUHOE OTKJIOHEHHUE paBHO 7,24.

2.Ilpu rubke npoBomoku juaMerpomM 6MM U3 cramun X20HS80 monydeHbl INpakTHuYecKas M TeOopeTHYecKas
3apucumoctu paauyca rubar=f(W) u R=f(W) coorserctBenno. O6paboTaTh pe3yabTaThl IKCIEPUMEHTa COTJIACHO
kpureputo Ounrepa.

| 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

RWINRP|IRWIN PP RWINFP o

3.TopuoBoe (pe3epoBanue MIOCKUX TOBepXHOCTEH. MccienoBanue BIMAHHUSA CKOPOCTH W TIIYOHHBI PE3aHHUs HA
IIEPOX OBATOCTb.
N=22R,=f(V;t)
20m/MuH <V < 40M/MuH
0,5MMm <t <1,5Mm

N X1 X X1 Xz Y

1 + + + 0,25
2 - + - 0,4
: " - x 0,5
2 : X ¥ 0,32

Omnncats pe3ynbTaThl SKCIIEPUMEHTOB C TOMOIIBIO TIOTMHOMA.
Bapuanm Ne7

1. OmpenenuTh JOBEPUTENBHBIA HHTEPBAN ITyOHHBI IEMEHTUPOBAHHOT'O CIIOS:

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

O O(NO|O|B[WIN|F-| D

2. BBINOMHUTE HCCIIEOBaHUE TBEPIOCTH OPOH3BI IO KPUTEPHIO TPYOBIX OLMIMOOK C JOBEPHUTENHFHON BEPOSTHOCTHIO
0,95.
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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.HpOBeI[eHHI>Ie OKCIICPUMECHTAJIbHBIC UCCIICAOBAHNS OITMCBIBAKOTCA cnenylomeﬁ 3KCHOH€HHI/IEU'ILHOI71
3aBUCUMOCTBIO!

U=C:e™

N=6

Ccm-?
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

O0paboTaTh pe3yJabTaThl 10 METOlY HAUMEHBIIINX KBaJPaTOB.

Bapuanm Ne8

1.10pu uwmdpoBannu cranu 20X, NOPOBOAMIM H3MEPEHMS KauyecTBa MOBEPXHOCTHOI'O  CIIOSL.

CpeHEKBaPAaTUIHOE OTKJIIOHEHHUE U JJOBEPUTEIIbHBIN 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

Haiitu

2. TlpoBectn HCCIEOOBaHMSI MAaKCHMAIIBHOH MOPHCTOCTH BTOPOro KommoHeHTa B ciuiaBe MQ-Al mo kpurepuro

rpyObIX OIIUOOK.

C%
6,0
8,0
7,8

10,1
8,3
9,1
7,5
8,7

XN B|W N K|S

3.IlomyurcToBOE ¥ YHCTOBOE TOUCHHE HAPYKHOW INUIMHAPHYECKONW TOBEPXHOCTH. VccrienoBaHue BIUSHUAS

CKOPOCTH PE3aHus U TIO/Ia4d Ha IIEPOXOBATOCTb.
N=22R,=f(V;S)
80m/MuH <V < 200M/MuH

0,05MMm/06 < S < 0,4mMm
N X1 Xz Xl'Xz Y
1 + + + 0,5
2 - + - 0,25
3 " 5 : 0,45
7 3 : + 0,32
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Omucatp pe3yNbTaThl SKCIIEPUMEHTOB € TIOMOIIBIO MOTHHOMA.
Bapuanm Ne9

1.0Ompenenuts MTOBEPUTEIBHBIN WHTEPBAT BPEMEHH, KOTOpOE MOTPEeOYyeTCs Ha TOKapHYH 00pabOTKY BTYJIKH.
Tep=14,31mun; N=15; S5;=5.142mMun

2.11pu mn¢oBaHUM IIIHUHIAEIS HCCIIENYeTCsl TeMIlepaTypa B 30HE KOHTAKTa 3arOTOBKU M NUIM(OBAJIBLHOIO Kpyra.
[Momy4eHsl mpakTuyeckas u Teoperuueckas 3apucumoctn t=f(W) u T=f(W) coorBercTBeHHO.

i tij, H Tij, H

1 125,4
1247 125,2
125,1

125,9

1248
124,4 125,3
125,7
126,0

124,1
125,0 124,9
124,7
125,1

wN RS w|N RSN P

N

O0paboTaTh pe3yJabTaThl IKCIEPUMEHTA COTJIACHO KpuTeputo Dumiepa.

3. Uccnenyetcs 3aBUCUMOCTb CHJIBI pe3aHus OT ITyOuHbI pe3anus. KomuuectBo yposHeit 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

OG6paboTaTh pe3ynbTaThl 10 METOAY HANMEHBIINX KBAaAPATOB.
Bapuanm Nel(
1.Ilo TeopeTnvecKUM JaHHBIM KOHTAKTHbIC Ae(opMaluy B CYNIOPTaX TOKAPHBIX CTAHKOB cocraBisitoT 80-90%

obumx nepemernienuii. Beiencreue npoBeieHNs SKCIIEPUMEHTA MOJTYUEHBI cliell.3HaueHus (cM. Tabu.). Onpenenurth
JIOBepHUTENbHbII nHTepBai mpu P,=0,9

F,%
90
83
95
86
89
75

OO (WIN|F[(D

2.TIpoBeNnd HCCIENOBAHKS M3HOCA OTBEPCTHI B KOPIyCE 3JIEKTPOIBUTATENS MPEIHAZHAYEHHBIE TIOJ HAPYKHBIE
KOJIbL[A TIO/IIMITHUKOB KaueHust. O6paboTaTh pe3ynbTaThl IKCIIEPUMEHTA COrTTACHO KpuTepuio duiepa.
IMomydaensr pakTHyeckast u Teoperudeckast 3apucnmoctr U=F(W) nu U=f(W) coorsercraenHo.

i Uij, MM Uij,MM

1 0,13
0,20 0,16

0,17

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

N
ok w| NP —

0,21
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2 0,23 0,19
3 0,16
1 0,41
2 0,22 0,24
3 0,10

3.IIpousBecTy 3KCIPECC—OIEHKY TEOPETUUECKUX U IKCIIEPUMEHTABHBIX PE3YJIbTaTOB (CM. ycioBHe 3amaud Ne2).
Crenath COOTBETCTBYIOIIME BHIBOIBI.

Bapuanm Nel ]

1.Ilpu mutee crmaBa Al-Si mpoBemeHo 8 ombiToB. OmpefenuTs JIOBEPUTENbHBIH HHTEPBAT MAaKCHMAaJbHOI
CKJIIOHHOCTH K TOPSYMM TpPEIIMHAM.

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

2.IIpoBeny NPOYHOCTHBIE UCTIBITAHUS TEXHHYECKOTO JIFOMUHUS (PacdeT BBINOIHUTH 110 KPUTEPHUIO IPYOBIX OIHO0K
C JIOBEpUTENbHOM BeposTHOCTHIO 0,9).

N Og n O3

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 (pe3epoBanue IIOCKHX TOBepXHOCTEH. MccienoBanue BIMAHHUSA CKOPOCTH W TIYOHHBI PE3aHHUs Ha
[IEPOXOBATOCTb.
N=22R,=f(V;t)
20m/MuH <V < 40M/MuH
0,5MMm <t <1,5Mm

N X1 X2 X1'X2 Y

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

Ormmcath pe3yNbTaThl SKCIIEPUMEHTOB € IIOMOIIBIO MTOIUHOMA.
Bapuanm Nel2

1.Onpenenuts MHTEPBAT BaPbUPOBAHUS M IOBEPUTCIBHBIN MHTEPBAN IHAMETPa BEPIIHH 3yObCB UISI KOCO3YOBIX
BajioB-1ectepeH npu P,=0,9 u n=6.

D, Mmm

99.030

98.971

99.201

98.894

98.990

ol wNRZ

99.007
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2. BemonHuTh HCCJICAOBAHNUEC TBEPAOCTH 6pOH3I)I IO KpUTCPUIO pr6I)IX OIIHOOK C Z[OBepI/ITeJ'ILHOI\/’I BCEPOATHOCTBIO

0,95.

P=Ct"

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.Uccnenyercs BnusiHue T1yOuHBI nutMdoBaHus Ha cuty P,. KonndectBo ypoBHeit N=6

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

OO0paboTtaTh pe3ysIbTaThl 10 METOly HAMMEHBIINX KBaAPaTOB.

1. Onpenenuts TOBEPUTEIbHBIA HHTEPBAJ TITYOHMHBI IEMEHTUPOBAHHOI'O CIIOSL:

n

H, Mmm

0,315

0,364

0,272

0,436

0,532

0,301

0,245

XN B|WIN -

0,570

9

0,497

Bapuanm Nel3

2.IIpoBOAMIINCh HCHBITAHUS TOPMO30B TPH CKOPOCTSX CKONBXEHUS Veemax=120M/C, naBnenmsix 2,5 Mma.

HccrenoBany TeMIIEPaTypy Ha IIOBEPXHOCTU TpeHUs. [ToJydeHbl ClIeAYIOIINe 3aBUCHMOCTH:
t=f(W) — npakrugeckas;

T=f(W) — teoperrnueckas

tj, °C

Tij, °C

1

1010

1200

1156

1123,01

1250

1125

1021

1130,94

1500

1307

1250

1352,00

1482

1324

1250

1352,37

1112

NFRWNRFPIWINEFRWNRFPWN P |—

1344

3

1093

1184,03

O6pa60TaTI> PE3YIbTATHI SKCIICPUMCHTA COTJIACHO KPUTCPHUIO (DI/IIHCPa.
3.HOJ'IY‘H/ICTOBOG U YHUCTOBOC TOUYCHHC Hapy)KHOfI HHHHHHpH‘IeCKOﬁ TOBCPXHOCTHU. I/ICCJ'IC,Z[OBaHI/IC BJIIMAHHUA
CKOPOCTH PE3aHUA U NMOJAAaYN Ha MIEPOXOBATOCTb.

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

80m/MuH <V < 200M/MuH
0,05Mm/06 < S < 0,4mMm
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N X1 Xz Xl'Xz Y

1 + + + 0,5
2 - + - 0,25
3 " - - 0,45
4 _ - + 0,32

Omnucath pe3ynbTaThl SKCIIEPUMEHTOB C TOMOIIBIO TIOJTMHOMA.
Bapuanm Nel4

1.0mpenenuTh MOBEPUTEIBHBIN HHTEPBAl CTOMKOCTH pe3lla mpu obOpadotke cramu 45, momaue S=0,2MM/00 u

riryouHe pesanus t=1,5Mm
Crotikocts pesna T=60,2mun; N=13; Si=10.3Mun

2.IlpoBenu wuccle0BaHUsS U3HOCA OTBEPCTHM B KOPIYCE AJIEKTPOJBUTATENS MpeHa3HAuYCHHBIE MMOJI HapyKHbIE
KOJIbI[A MOIIIMITHUKOB KaueHus. O0padoTaTh pe3ynbTaThl IKCIEPUMEHTA COTIACHO KpuTeprio duiepa.

[Mony4ensl npakTHyeckas u Teoperudeckas 3asucumoctu U=f(W) u U=f(W) coorBeTcTBeHHO.

Uij, MM

Ujj,Mmm

1

0,13

0,20

0,17

0,16

0,10

0,19

0,15

0,15

0,21

0,23

0,16

0,19

0,41

0,22

WINFRPWINFRWNFPIW NP [—

0,10

0,24

3.IIpoBeseHHbIE 3KCIIEPUMEHTAIBHBIE HCCIICAOBAHIS OMMCHIBAIOTCS CIIEAYIOIIEH KCITIOHSHITNATBHON

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

O06paboTtaTh pe3yIbTaTHI IO METOAY HAUMEHBIIINX KBaJPaTOB.

Bapuanm Nel5

1.0mpenenuTh AOBEpUTENBHBIA HHTEPBA BPEMEHH, KOTOpPOE IMOTpeOyeTcss Ha TOKapHyr oOpabOTKy BTYIKH.
Tep=14,31Mun; N=15; S;i=5.142Mun

2.BcnencTBue SKCIepUMEHTa W3MEPHII MOMEHT cHibl TpeHms. OOpaboraTs pe3ynbTaThl IO KPUTEPHIO TPYOBIX

OILIHOOK.

Wl
Hw™m

24,2

14,5

21,6

22,9

23,1

OO WN|F-

30,2
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3.Hp0BeI[eHHBIe OKCIICPUMCHTAJIbHBIC UCCIICAOBAHNS OITUCBIBAKOTCA cnezxyfomef/i 3KCHOH€HHI/IEIJ'II;HOI71
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

OO0paboTaTh pe3yJabTaThl 10 METOly HAUMEHBIINX KBaJPaToB.
Bapuanm Nel6

1.M3MepuTh NTOBEPUTEIBHBIN WHTEPBAJI HAPYKHOTO TUAMETPA Baja C 3BOJBBEHTHBIMHU NUTUIIAMH. [IpoBemeHo 13
OTIBITOB, Cpe/iHee 3HaueHue auamerpa coctaniser 120,03mMM, cpeaHekBaapaTuaHoe oTkioHeHue 0,93.

2.Ipu nunpoBaHUK MIMUAHIETS HCCICAYSTCSl TEMIIEpaTypa B 30HE KOHTAKTa 3ar0TOBKU W IUTH(OBAIBHOTO Kpyra.
[Monyduensl pakTHUYecKast U Teopetryeckas 3asucumoctu t=f(W) u T=f(W) coorBercTBeHHO.

i ti, H Tij, H

1 125,4
1247 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

wN| RS w| N RS W=

OO6paboTaTh pe3ynbTaThl IKCIIEPUMEHTA COIIacCHO Kputepuro duinepa.

3.IlponsBecTy 3KCIPECC—OIEHKY TEOPETUYECKUX W DKCIIEPUMEHTANBHBIX Pe3yJabTaToB (CM. ycioBue 3amauu Ne2).
CrenaTb COOTBETCTBYIOIINE BHIBOBL.

Bapuanm Nel7

1.1Ipu uumdoBannu cramu 20X, OPOBOMWIM HM3MEPEHHs KadecTBa MOBEPXHOCTHOrO cios. Haiitu
CpeIHEKBaIpaTHIHOE OTKJIOHEHHE U JIOBEPUTEILHBI HHTEPBAJ, €CIIH:

n Ra, MM n Ra,MxMm
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 WCOBITAHMH THIIOBOTO Y3Ja BaJ-BTYIKA HCCIACAYETCS Harpy3ka Ha oOpasmpl. [lomydeHsl cliefyrorine
3aBHCHMOCTH:

p=f(W) — mpakruueckas

P=f(W) — teopernueckas

| i i pi, H Pi, H
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512,98

513,21

512,82

512,99

511,83

511,75

511,96

511,80

512,52

512,75

512,50

512,61

512,87

NFRWNRFPWNFRWN -

513,19

3

513,04

513,00

OG6paboTaTh pe3yIbTaThl SKCIIEPUMEHTA COTIIACHO KpuTeputo duiiepa.

3.IIpousBecTH IKCHPECC—OLEHKY TEOPETUUECKUX U IKCICPUMEHTANBHBIX PE3yJIbTaToB (CM. ycioBue 3amaun Ne2).

Cnenatb COOTBCTCTBYIOIIIHUEC BbIBO/IbI.

Bapuanm Nel8

1.Haiitn moBepuTeNbHBI HMHTEpPBAJ IMOJaYd TPH TPOJOIBHOM TOYEHUHM Bajia AuamerpoM 36MMm (mpoBeiu 6

OITBITOB).

Sy
MM/00

0,8

1,2

1,0

0,4

1,4

OO WIN|F-

0,6

2.Ilpu rubke npoBosoku juaMerpom 6mMM u3 craaun X20HS80 monydeHbl MpakTHuYecKas M TeopeTHYecKas
sapucumoctu pamuyca rubar=f(W) u R=f(W) coorserctBenno. O6paboTaTh pe3ynbTaThl IKCIEPUMEHTa COTJIACHO

kpureputo duniepa.

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

AWINRFP|IRIWINRFPRWIN P

18,46

18,25

3. Uccnemyercst 3aBUCHMOCTB CHIIBI PEe3aHMs OT TITyOuHBI pe3arnsi. KommdectBo yposreit N=4

P,=C-"

P,

T

10,24

0,8

12,01

1,2

9,97

0,5

AlWN|FR|Z

11,39

1,1

O6pa6OTaTI> PE3YIBTATHI 11O MECTOAY HAMMCHBIIINX KBAaJApPAaTOB.

Bapuanm Nel9
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1.Ilo TeopeTnueckuM AaHHBIM KOHTaKTHBIE JIedOpMalli B CYNIIOPTAaX TOKAPHBIX CTaHKOB cocraBisitoT 80-90%
obuwmx nepemenienuii. Beneacreue npoBeeHNs SKCIIEPUMEHTA MOTYYeHbI cliefl.3HaueHust (cM. Tabu.). Onpenenursb
JOBEepHUTENbHBII nHTepBai mpu P,=0,9

F,%
90
83
95
86
89
75

OB WINF|S

2. TIpoBecTH wHCCIE0BaHHS MAKCHMATbHOW MOPUCTOCTH BTOPOro KOMIOHeHTa B cruiaBe MQ-Al mo kpurepuro
rpyObIX OIINOOK.

C%
6,0
8,0
7,8

10,1
8,3
91
7,5
8,7

OIN|O|OB|W|INF|S

3.Anma3HoeBbiraxuBanue ponukoB u3 cranu LIX15 (HRC, 63-64). MccnenoBanue BIUsSHUS CKOPOCTH U MOJAYH
Ha IIePOXOBATOCTb.
N=22R.=f(V;S)

20m/muH <V < 40M/MUH

0,052MMm/00 < S <0,08MMm/00
N X1 X2 Xl’X2 Y
1 + + + 0,5
2 - + - 0,63
3 + - - 0,55
4 _ - + 0,60

Ornucatb PE3YIBbTATBI DKCIEPUMEHTOB C ITIOMOIIBIO ITIOJIMHOMA.

Bapuanm Ne2(

1. W3mepsiii TBEpPAOCTh IOBEPXHOCTHOTO CJIOS TpH aszorupoBanmu Ha rTiayomae 0,1-0,4mm. Ompenenuts
JIOBEPHUTENBHBII HWHTEpBal TBEPIOCTH, €CIM BepoATHOCTh momamanus pasHa 0,9; n=17; HB; 730, a
CpeIHEKBAIPaTUIHOE OTKIOHEHHE PaBHO 7,24.

2.BBINOMHATE HCCIIENO0BaHMS ILEPOXOBATOCTH MOBEPXHOCTHOTO CIIOS JICTANU M3 CTand 45 mocie NuiM(pOBaHUS 110
KPUTEPHIO TPYOBIX OMMOOK

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

O O[NNI [WIN|F-| D

28



3.YucToBoe TOYCHHE KECTKUX BaloB quamerpoM 0=40mm u3 cramm 45 pesunamu u3 cruiaBa T15K6. Uccnenopanue
BIIMSIHUSL TITyOWHBI M CKOPOCTH PE3aHUs HA CTOMKOCTh HHCTPYMEHTA.
N=22 T=f(t;V)
60m/MuH <V < 80M/MUH
0,1mm <t < 1mm

N X1 X2 X1" X2 Y

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

OnwcaTh pe3yabTaThl SKCICPUMEHTOB ¢ TOMOIIBIO MTOJIMHOMA.
Bapuanm Ne2]

1.M3MepuTh NMOBEPUTEIBHBIN MHTEPBAT HAPYXKHOIO JUaMETpa Baja C 3BOJBBEHTHBIMHU IuthIlamu. [IpoBeaecHo 13
OTIBITOB, CpeJiHee 3HaueHue auamerpa coctaniser 120,03mM, cpeaHekBaapaTuaHoe oTkioneHue 0,93.

2.BcreicTBHE DKCIIEPUMEHTa W3MEPUIM MOMEHT CHIbl TpeHus. OOpaboTaTh pPe3yiabTaThl MO KPUTEPHIO IPYOBIX
OILLIMOOK.

n W,
H'Mm
24,2
14,5
21,6
22,9
23,1
30,2

OO WIN|F-

3.Anma3HoeBbiraxkuBanue ponukoB u3 cranu LIX15 (HRC, 63-64). MccnenoBanue BIMsSHUS CKOPOCTH U MOJAYH
Ha IIEPOXOBATOCTb.
N=22R,=f(V;S)

20m/MuH <V < 40M/MuH

0,052mMm/00 < S < 0,08MMm/06
N X1 X X1 X2 Y
1 + + + 0,5
2 - + - 0,63
3 + - - 0,55
4 - - + 0,60

Ormmcath pe3ynbTaThl SKCIIEPUMEHTOB € IIOMOIIBIO TOIUHOMA.
Bapuanm Ne22

1. W3mepsuii TBEpPAOCTh IOBEPXHOCTHOTO CJIOS TpH aszorupoBaHmu Ha rTiayomae 0,1-0,4mm. Ompenenuts
JIOBEPHUTENBHBII HWHTEpBal TBEPAOCTH, €CIM BepoATHOCTh mnomamanus pasHa 0,9; n=17; HB;, 730, a
CpeIHEKBAIPaTUIHOE OTKIOHEHHE PaBHO 7,24.

2.1Ipd WCOBITAHWM THIIOBOrO Y3lla BAll-BTYJIKA HCCIENYETCS HArpy3ka Ha o0pasibl. [loMydeHbl CIeIyrolue
3aBHCUMOCTH:

p=f(W) — mpakruueckas

P=f(W) — teopermueckast

pij, H

Py, H

1

512,98

513,21

512,82

512,99

511,83

511,75

511,96

511,80

512,52

NRPWNRFRPWN P

512,75

512,61
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3 512,50

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

O6paboTaTh pe3yNbTaThl SKCIIEPUMEHTA COTNIACHO KpuTeputo duiiepa.
3.IIpom3BecTH IKCIPECC—OIEHKY TEOPETHUCCKUX M IKCIIEPUMEHTAIBHBIX PE3YAbTATOB (CM. yCIOBHE 3amaun Ne2).
CrenaTh COOTBETCTBYIOIINE BHIBOJIBL.
Bapuanm Ne23
1.0mpenenuTh MOBEPUTEIBHBIN WHTEPBAl CTOWKOCTH pe3lla mpu obOpadorke cramu 45, momaue S=0,2MM/00 u
riyouHe pesanus t=1,5Mm

Crotikocts pe3na T=60,2muH; N=13; Si=10.3Mun

2.BBINOIHNUT MCCIIENOBAHUS IEPOXOBATOCTH MMOBEPXHOCTHOIO CIIOS JieTaly U3 cranu 45 mocne nuindoBaHus 1Mo
KPHUTEPHIO TPYOBIX OIIUOOK

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

O[NP |WINF|S

3.TopuoBoe (pe3epoBanue MIOCKHX TOBepXHOCTEH. MccienoBanue BIMAHUSA CKOPOCTH W TIIYOHHBI PE3aHHUs HA
IIEPOX OBATOCTb.
N=22R,=f(V;t)
20m/MuH <V < 40M/MuH
0,5MMm <t <1,5Mm

N X1 X X1 Xz Y

1 + + + 0,25
2 - + - 0,4
3 + - - 0,5
2 ; X ¥ 0,32

Ormmcath pe3ynbTaThl SKCIIEPUMEHTOB € IIOMOIIBIO TOIUHOMA.
Bapuanm Ne24

1.0mpenenuTs AOBEpUTENBHBIA HHTEPBAJl BPEMEHH, KOTOpPOE IMOTpeOyeTcss Ha TOKapHyr o0pabOTKy BTYIKH.
Tep=14,31Mun; N=15; S;i=5.142mun

2.IIpoBONMINCE WCHIBITAHUS TOPMO30B TIPH CKOPOCTSAX CKONBXKEHUS Veemax=120M/C, maBnmeHmsx 2,5 Mra.
HccnenoBamy teMuepaTypy Ha IOBEpXHOCTH TpeHUs. [1oydeHbl clieqyIonpe 3aBHCHMOCTH:

t=f(W) — npakrrdeckas

T=f(W) — teopermueckast

tjj, °C

Tij, °C

1

1010

1200

1156

1123,01

1250

1125

1021

1130,94

1500

NRPWNRFPWINP|—

1307

1352,00
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1250

1482

1324

1250

1352,37

1112

NFRWNFPW

1344

3

1093

1184,03

OG6paboTaTh pe3yIbTaThl IKCIIEPUMEHTA COTTTACHO KpuTepuro duriepa.

3.HpOBeJ_'[eHHI>Ie OKCIICPUMECHTAJIbHBIC UCCIICAOBAHNS OITMCBIBAKOTCA cnenylomeﬁ 3KCHOH€HHI/IEU'ILHOI>1

3aBUCUMOCTBIO:

U=C:e™

N=4

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

O0paboTaTh pe3yJabTaThl 10 METOlY HAUMEHBIIINX KBaJPaTOB.

Bapuanm Ne25

1.HaiiTu noBepuTeNnbHBI WHTEpBAl MOJAYM IMPH MPOJOJBHOM TOYEHHHM Baja AuaMeTpoM 36MMm (mpoBenu 6

OTIBITOB).

Sy
MM/00

0,8

1,2

1,0

0,4

1,4

OO WIN|EF

0,6

2.IIpoBeny NPOYHOCTHBIE UCTIBITAHNUSA TEXHUYECKOTO aJIFOMUHUS (PacdeT BBINOIHUTH 110 KPUTEPUIO IPYOBIX OMHO0K

C JIOBEPUTENBHOM BeposTHOCTHIO 0,9).

N O n Gs
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.Uccnenyercs BnusiHue rayouHbl nutndoBanus Ha cuity P,. KomudectBo 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

O6pa60TaTL PE3YIbTATHI IO MCTOAY HAMMCEHBIINX KBAJIPATOB.

Bapuanm Ne26
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1. OHpeI[eJ'II/ITB J_'[OBepI/ITeJ'IBHHﬁ HUHTCpBaJI I"J'Iy61/IHI)I HEMCHTHUPOBAHHOI'O CJIOA:

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

OO |NO|O|B|WINF|S

2.Ilpu rubke npoBomoku guamerpoM 6MM U3 cramun X20H80 momydeHbl NpakTHdecKass M TeopeThdeckas
3apucumoctr paauyca rubar=f(W) u R=f(W) coorserctBenno. O6paboTaTh pe3yabTaThl IKCIEPUMEHTa COTJIACHO
kpureputo Ournrepa.

| 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

RWINRPIRWIN PP RWIN P

3.IlponsBecTu 3KCIPECC—OLEHKY TEOPETUYECKUX W DKCIIEPUMEHTANIBHBIX PE3yJbTaToB (CM. ycioBue 3amauu Ne2).
CrenaTb COOTBETCTBYIOIINE BHIBOMBL.

Bapuanm Ne27
1.Ilo TeopeTnvecKkUM JaHHBIM KOHTAKTHbBIE AedopMalyu B CyNNOpPTax TOKAPHBIX CTaHKOB coctaBistor 80-90%

o0Imux nepeMenieHnii. BenencTue npoBeeHus SKCIIepUMEHTa MOMYIeHbI Clle.3HaueHus (cM. Tabi.). OnpenennTs
JOBepHUTENbHbII nHTEepBai mpu P,=0,9

F,%
90
83
95
86
89
75

OO (WIN|F[(D

2. BHIIOMTHUTE WCCIIeNOBaHUE TBEPAOCTH OPOH3BI MO0 KPUTEPHIO TPYOBIX OMIHOOK C JTOBEPUTENHHON BEPOATHOCTHIO
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
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3.YucToBoe TOYCHHE KECTKUX BaloB quamerpoM 0=40mm u3 cramu 45 pesuamu u3 cruiaBa T15K6. Uccnenoanue
BIIMSIHUS TITyOWHBI M CKOPOCTH pE3aHUs HA CTOMKOCTh HHCTPYMEHTA.
N=22 T=f(t;V)
60m/MuH <V < 80M/MUH
0,1mm <t < 1mm

N X1 X2 X1" X2 Y

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

Omnucatp pe3ynbTaThl SKCIIEPUMEHTOB C MTOMOIIBIO TIOTHHOMA.
Bapuanm Ne28

1.Ilpu mutee crmaBa Al-Si mpoBemeno 8 ombIToB. OmpenenuTh JOBEPHTEIbHBIA HHTEPBal MaKCHMAaIbHOM
CKJIIOHHOCTH K TOPSYMM TpPEIIMHAM.

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

2. TIpoBecT wWcCCIIE0BaHHUS MAKCHMAbHOW MOPUCTOCTH BTOPOro KOMIOHEHTa B cmuiaBe MQ-Al mo kpurepuro
rpyOBIX OIIHOOK.

C%
6,0
8,0
7,8

10,1
8,3
9,1
7,5
8,7

O|N[O|ODB|WIN S

3.Uccnenyercst 3aBUCUMOCTh CUITBI pe3aHus OT N1yOuHbI pe3anus. KomuectBo ypoBHeit 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

O06paboTaTh pe3ynbTaTh IO METONY HANMEHBIINX KBAIPATOB.

Bapuanm Ne29

I.IIpn mumdpoBannu cramu 20X, TNPOBONMIM W3MEPEHMS KadecTBa IIOBEPXHOCTHOro cios. Haitu

CPEAHEKBAIPATHIHOC OTKJIOHCHNUE 1 IlOBepI/ITeJIBHHﬁ WHTEPBAJI, €CIIN.

n Ra, MM n Ra,MxMm
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

2HpI/I IHJ'II/I(i)OBaHI/II/I MMAHACIT UCCIICAYCTCs TEMIICpAaTypa B 30HC KOHTAKTa 3aroOTOBKU U IHJII/I(i)OBaJ'IBHOFO Kpyra.

IMonyuensl npaktraeckas U teoperndeckas 3apucumoctu t=f(W) u T=f(W) coorBercrBenHo.
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tij, H

Ty H

125,4

1247

125,1

125,9

125,2

124,8

124,4

125,7

126,0

125,3

124,1

125,0

w(N R A wN RSN P

1247

N

125,1

124,9

OG6paboTaTh pe3yNbTATHI IKCIIEPHUMEHTA COTNIACHO KpuTepuio duiepa.

3.Hp03e;[eHHHe OKCIICPUMECHTAJIbHBIC UCCIICAOBAHNS ONTUCBIBAIOTCA cne,uymmei/'l 3KCHOHCHHVIaJ’ILHOﬁ

3aBUCUMOCTHIO:

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

OO0paboTaTh pe3ynbTaThl 10 METOAY HAUMEHBIINX KBaIPaToB.

Bapuanm Ne30

1.Omnpenenuts MHTEPBaI BapbUPOBAHMS U JOBEPHUTCIBHBIN HHTEPBAJ AMAMETpa BEPIUHH 3YObEB I KOCO3yOBIX
BaJsioB-1ecrepeH npu P,=0,9 n n=6.

N

D, Mmm

99.030

98.971

99.201

98.894

98.990

OO WN|F-

99.007

2.IIpoBenu mccienoBaHUsT U3HOCA OTBEPCTUH B KOPITyce 3JIEKTPOIABHTraTeNs IpeIHAa3HAUEHHBIE IOJ HApPYKHbBIC
KOJIbIIa IOAIINITHUKOB KaueHus. OOpaboTaTh pe3ynbTaThl SKCIIEPIMEHTA COTNIacHO Kputepuio durmepa.

IMomyuensr npakTudeckast u Teoperudeckast 3apucnmoctr U=F(W) n U=f(W) coorsercraenHo.

Uij, MM

Ujj,Mmm

1

0,13

0,20

0,17

0,16

0,10

0,19

0,15

0,15

0,21

0,23

0,16

0,19

0,41

0,22

WINFRP WNRFRPWIN P WN P —

0,10

0,24

3.H0J'IyTII/ICTOBOC U YHUCTOBOC TOUYCHHC Hapy)KHOfI IIHHHH,Z[pH‘IeCKOfI MOBCPXHOCTH. I/ICCHCHOBaHI/IC BIIMAHHUA

CKOPOCTH PE3aHUA U IOJAAaYN Ha MIEPOXOBATOCTb.

N=22R,=f(V;S)
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80Mm/MuH <V < 200M/MHH

0,05MM/06 < S < 0,4Mm
N X1 X X1 Xz Y
1 + + + 0,5
2 - + - 0,25
3 n N - 0,45
4 - - + 0,32

Onucatb PE3YIBTATHI SKCIICPUMCHTOB C ITIOMOIIBIO ITOJIMHOMA.

Kputepnu oneHKku npakTuyeckux pador:

- «3a4TEHO»: paboTa BHINOJHEHA B COOTBETCTBUU C METOJIMYECKUMH YKA3aHUSMH,
oopMiieHa TPAMOTHO, CTYJIEHT TEXHUYECKH MPAaBUIBHO (GOPMYIUPYET OTBETHI HA
paccMaTpuBacMble BOIIPOCHI.

- «(HEC 3a4YTCHO» pa60Ta BBITIOJIHCHA C OIIII/I6KaMI/I, CTYACHT HC UMCCT
MpCACTABJICHHA O PACCMATPHUBACMBIX BOIIPOCAX, 100 pa60Ta HC BBIIIOJIHCHA

Kputepun oueHKH NpakTu4ecKux pador:

- «3a4TEHOY»: paboTa BHIMIOJHEHA B COOTBETCTBUU C METOJIMYECKUMH YKA3aHUSIMH,
oopMIIeHa TPAaMOTHO, CTYJIEHT TEXHUYECKH MPABUIHLHO (POPMYIHUPYET OTBETHI Ha
paccMaTpUBaeMbI€ BOIPOCHI.

- «HE 3a4TEHOY» paboTa BBIMOJHEHA ¢ OTMOKAMU, CTYICHT HE UMEET
NPEJICTABIICHUSI O paCCMaTPUBAEMBIX BOIPOCaAX, MO0 paboTa HE BBHITIOTHEHA

IIpuMepHbIi epeYyeHb TeCTOBBIX 3aJaHUI

3amanue Nel

Kak Ha3bpIBaeTCs 3aKOH, KOTOPBIN ONMpeIeseT )KHU3HECIIOCOOHOCTh TEXHUISCKOM
CUCTEMBI?

BI:I6€])HT€ OJIUH U3 5 BAPHUAHTOB OTBECTA:

[EN

3aKOH OpraHU3alMu CUCTEM

N

3aKO0H YBOJIIOLIMH CUCTEM

3aKoH eMHCTBA 1 OOPHOBI MPOTUBOIOIOKHOCTEH

B W
_ D D~ |~

3aKoH nepexoJa KOJINYCCTBCHHBIX W3MEHECHMI B KAUE€CTBCHHBIC

83}

3aKoH OTpHUIAaHUA OTPULIAHNA

3aganue Ne2

Kak Ha3bIBaeTcs 3aKOH, KOTOPBIN ONPEIEIISIET PA3BUTUE TEXHUUECKON CUCTEMBI?

35



BeiGepute oMH U3 5 BapMaHTOB OTBETA!
3aKOH OpraHU3aluu CUCTEM
3aKOH ABOJIIOLIMMA CUCTEM
3aKOH €IMHCTBA U OOPHOBI MPOTUBOMOIOKHOCTEN
3aKOoH nepexo/ia KOJIMYECTBEHHBIX U3MEHEHHI B KAUECTBEHHBIE

3aKOH OTpUIIAHUS OTPULIAHHUS

3aganme Ne3

Kaxk Ha3bIBaeTCs 3aKOH, KOTOPBIA ONPEIEIAET OJHO U3 OCHOBOIIOJIATAIOIIAX
HNOHSITUIM TEOPUH pELICHUsI N300peTaTeIbCKUX 3a/1a4 — MPOTUBOpeyne?

1)
2)
3)
4)
5)

BbI6CpHTC OWH U3 5 BapHZlH'l‘OB OTBETAa:
3aKOH OpraHU3alu CUCTEM
3aKOH 3BOJIIOIUHU CUCTEM
3aKoH eIMHCTBA ¥ OOPHOBI MPOTHUBOIOJIOKHOCTEH
3aKoH mepexo/ia KOJINYEeCTBEHHBIX U3MEHECHUH B KAUeCTBEHHBIE

3aKoH OTpHUIAaHUA OTPUIIAHHA

3ananune Ned

Kak Ha3biBaeTcs 3aKOH, KOTOpBIﬁ OIIpPCACIIACT 06H_II/H>'I MCXaHU3M PA3BUTHA
TEXHUYECKON CUCTEMBI?

BbI()CpHTC OJIHH U3 5 BapHAHTOB OTBECTA:
3aKOH OpraHu3aluu CUCTEM
3aKOH 3BOJIIOIIMHA CUCTEM
3aKOH €IMHCTBA U OOPHOBI MPOTUBOMOIOKHOCTEN
3aKoH nepexo/ia KOJTMYeCTBEHHBIX N3MEHEHH B KAYECTBEHHBIC

3aKOH OTpHUIIAHUS OTPULIAHUS

3aganue Ne5

Kak Ha3biBaeTcs 3aK0H, KOTOPBIN OIPEIEIIAET IPOLECC PA3BUTHUS TEXHUUYECKOU
CHUCTEMBI I10 CIIUPAIN C IPUMEHEHHEM HOBBIX MAaTEPUAJIOB, TEXHOJIOTUNA U T. 1.7

[EN

B w N
= O O =~

83}

BI:IG@])HT@ OIHWH U3 5 BApHUAHTOB OTBCTA:
3aKoH OpraHu3alui CUCTEM
3aKOH 3BOJIOLINH CUCTEM
3aKoH eMHCTBA 1 OOPHOBI MPOTUBOIOIOKHOCTEH
3aKoH nepexo/ia KOJIMYEeCTBEHHbIX U3MEHEHUI B KAU€CTBEHHbIE

3aKoH OTpHUIaHuA OTPHUIIAHHA

3aganue Nel91

Kak B opuenTupoBanHOM rpadge 0003Ha4ar0TCs BHIXOHBIC TTOTOKH BEIIECTBA,
SHEPTUU U CUTHAIOB?

BI:I6€]3I/I'I'€ OJUH U3 4 BApUAaHTOB OTBETA:
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OO W >

3aganme Nel92

VKaKUTe CBOMCTBA TEXHUYSCKOTO 00BEKTA IIpru uaACaJIbHOM TCXHHYCCKOM

pELIEHNHN.

1)

2)

3)
4)

BriGepure HECKOIBKO M3 4 BAPUAHTOB OTBETA!
TexHUuecKnii 00BEKT HE OKa3hIBACT HUKAKOTO OTPHULATCIIBHOTO
BJIIMAHUA HA 4YCJIIOBCKA

TexHuueckuit 00beKT PYHKIIMOHUPYET OECKOHEYHO JIJTUTENIbHOE
BpeMst 0€3 OCTAaHOBOK M pEMOHTA

TexHuueckuit 00beKT QYHKIIMOHUPYET O€3 YenoBeka

Texauveckuit 00BEKT BCE BpeMsI BBITIOJIHSET MOJIE3HYIO Pa0doTy

3aganmne Nel193

VKaKUTe CBOMCTBA TEXHUYECKOTO 00BEKTA mpru nACAIIBHOM TCXHUYCCKOM

PCUICHUU.

BbI()CpMTC HECKOJIBKO U3 4 BAPHUAHTOB OTBCTA:

Pa3mepsl TexHMUECKOr0 00BEKTa COBMAIAIOT C pa3MeEpPaMu
00pabaThIBa€MOI0 UM TPAHCIIOPTHUPYEMOTO O0BEKTa

Pa3Mephl TeXHHUECKOTO 00BEKTa MPUOTHKAIOTCS K HYJIIIO
Bpems 06paboTku 00beKTa MPUOIUKACTCS K HYIIO

KITJI mpubnmxkaercst K €IUHUIIC, @ PAaCX0/1 SHEPTUH MTPUOIIKACTCS
K HYJIIO

3amanue Nel94

Pacnonoxure PE3YJIbTAaThI HHTCHH@KTyaHBHOﬁ ACATCIIBHOCTH I10 CTCIICHU
HOBHM3HBI OT HAaHOOJIBIIIETO YPOBHA K HAUMCHBIIICMY.

Vkaxure IMOpAAOK CIICAOBAHUSA BCEX 4 BAPHUAHTOB OTBCTA:
N3o6peTeHme
[Tone3nas monenp
[TpombInieHHbINH 00paszeln
Hoy-xay

3amanue Nel95

Pacnonoxute PE3YJIbTAThI HHTCJ’IJ’IGKTy&HBHOﬁ ACATCIIPHOCTH I10 CTCIICHU
HOBHU3HBI OT HAUMCHBIIICTIO YPOBHA K HaI/I6OJ'II>HIeMy.

1)

Ykaxure IOPAJAOK CIICAOBAHUA BCCX 4 BApUAaHTOB OTBCTA:

N3o0pertenue
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2) [Tone3nas moxenb
3) [IpombinienHsIi 00paszer
4) Hoy-xay

10. O6pa3oBaTe/ibHbIC TEXHOJOTHH

B mpomecce u3ydeHHMS ~ OUCHMIUIMHBI — UCIONB3YETCS  TEXHOJIOTHS
TPaAUIIMOHHOTO OO0ydYeHHs (JIEKIMH, MpaKTUYeCKue paboThl, CaMOCTOSTENIbHAs
paboTa CTyJeHTA).

Benymeli ngesTensHOCT, B mpoliecce OOydeHHsS SBJsSeTCS  ydyeOHas
NEATeNIbHOCTh  CTYJEHTOB, XapaKTepHU3YIOIIascsi JEeUCTBYIOIIEH  CHUCTEMOit
MO3HABATEJILHBIX MPOIECCOB, HAUMHASL ¢ BOCIPUATUS UH(POPMAIIUU U 3aKaHYMBas
CIIO)KHEUIIIMMHU TBOPYECKUMHU TPOIIECCAMU, CIIOCOOHOCTSIMU OOIIETO U YaCTHOTO
XapakTepa, HMOIMOHAIBHBIMU SBJICHUSMH, KOTOPbIE MOTHUBUPYIOT MHOTHE
CUCTEMBbI YUeOHBIX JEHCTBUM, a TaK ke OOIMMMHU U YaCTHBIMH MOTHBAIIMSIMU.

K  ocobennoctssMm  oOydyeHuss  auciumiiHe  «OCHOBBI  Hay4HBIX
UCCJICIOBAaHUN» MOXHO OTHECTH CPEIHIOI HAIOJIHSEMOCTh YU4eOHOW TPYIIHI U,
COOTBETCTBEHHO, TIIOCTOSHHOE  B3aUMOJCHCTBHE MEXAy CTyJACHTAaMU W
npernojaBaTeiasiM, a TaK XK€ MaKCUMalIbHYI MNPHUOIUKEHHOCTh S3BIKOBOTO
MaTepuana K MpOPECCHOHANIBHOM  NIEATeTbHOCTH, 4YTO  BBIpa)KaeTcsi B
MOJIETUPOBAHUH NTPOPECCUOHAIBHBIX CUTYAIH.

[lonroToBKa K MpPaKTHUYECKUM 3aHATUSAM 3aKiIO4aeTcs B pabdoTe ¢
KOHCIIEKTOM JIEKLIMI 1O TaHHOW TeME, B M3YYEHHHU COOTBETCTBYIOILLErO paszzena
y4eOHHMKA WM y4eOHO-METOJUYECKOrO MOCOOUs, B MPOCMOTPE JIOMOTHUTEILHON
autepatypbl. [IpakTuueckue pabOThI BBIMOMHAIOTCS B ayautopun. OTUeThl ¢
BBITIOJTHEHHBIXITPAKTUYECKUX PaOOT MOATOTABIMBACTCS U 3aMOIHICTCS CTYJIECHTOM
CaMOCTOSITEIBHO.

llens mpakTUueckuxX palOT: 3aKpenuTh MNPUOOPETEHHBIE HA JIEKIHIX
TeopeTuyeckue 3HaHus. JJia mpoBeAeHNS TPAKTUIECKUX paOOT UCTIONB3YIOTCS:

- METOJUYECKUE PEKOMEHIAINU MO BBIMOJHEHHUIO MPAKTUUYECKUX PadoT Jist
CTYJIEHTOB BceX (opM 00yUICHHUS;

- 3JIEKTPOHHO-BBIYMCIUTENbHBIE MAIIMHBI (IEPCOHAIBHBIE KOMIIBIOTEPHI).

[IpoMeXyTOUHBI KOHTPOJIb 3HAHUN CTYJEHTOB MPOBOJAUTCA HA OCHOBAaHUU
IPOBEACHUSI KOHTPOJBHBIX OMNPOCOB MpPH 3alIUTE MPAKTUYECKUX padorT,
BBITIOJTHEHUS U 3aIIUTHI pedepaTos.

[Ipu peanuzanuu yueOHbIX KypPCOB AUCIHUIIIMHBI UCIIOIB3YIOTCS CIEAYIOIINE
TE€XHOJIOTUU:

Pazoen  «Coeepuiencmeosanue  mexHON0ZUYECKUX  HPOUECCO8  C
UCNOIb306aHUEM  PE3YIbIMAMOE  HAYUHBIX  UCCAE006AHUN»-  TEXHOJIOTHUS
TpaAUIMOHHOTO oOyueHus. [lpeanonaraer TpaaUIMOHHYIO MOCIEAOBATEIBLHOCTD
M3YUYCHHUsI MaTepuaia: Mpe/ICTaBIeHUE U 00BICHEHUE MaTepralia MpenojaBaTesieMm;
CaMOCTOSITEJIbHOE HMHAWBHIYaJbHOE BBINOJHEHUE pedepara U MPaAKTUUECKOU
paboTHI MpenoaaraeT OpraHu3allio y4eOHOTo Mpouecca, Npu KOTOPOM CTYJIEHTbI
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MPOBEPSIOT, AHAIM3UPYIOT HHGOPMALUIO C LEIbI0 pPa3BUTUS YMEHUH U
HaBbIKOB.DopMa TEKyIIero KOHTpoJsl pedepar unpaktuyeckas padora Nel.

Pazoen  «llpogedenue u  oodpabomka  pe3yibmamos  HAYUHBIX
uccnedoeanuir» - TEXHOJNOTHUA TpaaulMoHHOro oOydenus. Ilpennonaraer
TPAJIULIMOHHYIO TOCJIEI0BATEIbHOCTh M3YUYEHUS MaTepuana: NpeiCcTaBlICeHHE U
oOBbsSICHEHHE MaTepuaia MpernojaBaTejeM BBIMOJHEHUE NPAKTUUYECKUX padoT;
CaMOCTOSITEJIbHOE WHJMBHUJIyaJIbHOE BBINIOJIHEHHWE pedepara MpeArnoaraer
OpraHu3aluilo y4yeOHOro mpouecca, IMpU KOTOPOM CTYIEHTHI IPOBEPAIOT,
aHATU3UPYIOT MHGOpPMAIUIO C LEJIbI0 Pa3BUTHUS YMEHHMU U HaBblkOB. dDopma
TEKYIEro KOHTPOJIs pedepat unpaktuueckas padora Ne2.
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11. YueOHO-MeTOAMYeCKOe o0ecniedeHHe TUCHUILINHBI (Y4eOHOr0 Kypca)

11.1. Ob6s13aTesibHas JIMTEpPaTypa

bubmmorpaduyeckoe omucanne

Tun (yueOHUK, yueOHOE
nocobue, yue6HO-
METOJUYECKOE IT0co0ue,

IPAKTUKYM, Jp.)

KomnnuectBo B
oubmoreke

Cubupues B. C. DxcriepuMeHTaIbHBIC
METO/IbI iCCIIeIOBaHUs (PU3UKO-
XMUMHUYECKUX CUCTEM [ DJIEKTPOHHBIN
pecypc] : yue6. mocobue. U. 1. OcHOBBI
TEOPHUH CTPOCHHS BEIIECTBA U (PU3NKO-
XUMHueckux npespaienuii / B. C.
Cubupres. - Cankr-IleTepOypr :
Yuusepcurer UTMO, 2016. - 78 c.

yuebHoe nocobue

2BC
IPRbooks"

Crapuuenko b. E. [IpoektupoBanue
JFCCepTAI MarucTpa oOpa3oBaHus
[DnexTponHbIi pecypc] : yaeb. mocoodue /
b. E. Crapuuenko, 1. H. Cemenona, A. B.
CrnenyxuH. - 2-e u3J., crep. - CaHKT-
[TerepOypr : Jlansp, 2016. - 208 c. : ui. -
(YaeOuuku mist By30B. CrienuaiabHast
muteparypa). - ISBN 978-5-8114-2006-3.

yuebGHoe nocodue

9BbC «Jlaup

OCHOBBI HAyYHBIX UCCIIEI0OBAHMI
[DnexTponHsbIit pecypc] : (00mmii Kype) :
yuae0. mocobue / B. B. Kocmun. - 3-¢ u3g.,
niepepad. u gor. - Mocksa : PUOP :
HNH®PA-M, 2017. - 227 c. : un. - (Beicuiee
obOpasoBanue. Marucrtparypa). - ISBN
978-5-369-01464-6.

MPAKTUKYM

OBC
"ZNANIUM.
CoM"

[TonoBunkuH A. 1. OCHOBBI HHKEHEPHOTO
TBOpYECTBA [ DJIEKTPOHHBIN pecypc] : yueo.
nocooue / A. U. IlomoBunkux. - U3n. 5-e,
ctep. - Cankr-IlerepOypr : Jlans, 2017. -
364 c. : un. - (YueOHUKH 1T BY30B.
CrenmanbHas nuteparypa). - ISBN 978-5-
8114-0742-2.

yaeOHoe rmocodue

OBC
"ZNANIUM.
CoM"

COI'NTACOBAHO

JlupeKkTop HayyHOU OMOIHOTEKH

«

A.M. AcaeBa

(noonucs)

20 T

MII

(U.0. amunus)
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11.2. /lomoiHuTEIBbHASA JUTEpPaTYpa U yuyeOHbIe MaTepUaJIbl (aAya1H0-, BHIEO-
nocoous u ap.)

o ¢onn HayuyHoi 6ubmotexu TI'Y:
Ne bubmmorpaduueckoe onucanue Tun (yueOHUK, Konunuectso B
m\n yueOHoe rmocodue, oubnmoreke
yueOHo-
METOJMYECKOE
rnocooue,
MPAKTUKYM, Jp.)
bype B. M. Teopus BeposiTHOCTEW U y4eOHUK OBbC «Jlanb»
MaTeMaTH4ecKass  CTaTUCTHKAa  [DJIEKTPOHHBIN
1 pecype] : [yuebnmk] / B. M. bype, E. M.
[Mapununa. - Canxkt-Ilerepoypr : Jlanp, 2013. -
416 c. : un. - (YueOHuku /uig By30B. CnenuanbHas
mateparypa). - ISBN 978-5-8114-1508-3.
bopoBkoB A. A. Maremarnueckas CTaTHUCTHKA yu4eOHUK OBC «Jlanb»
[OnexTponnblii pecypc] : yueOHuUK / A. A.
2 bopogkos. - U3n. 4-e, crep. - Cankr-IlerepOypr :
Jlanb, 2010. - 704 c. - (Kmaccuueckass yueOGHas
muTepatypa mo Marematuke). - ISBN 978-5-8114-
1013-2.
Tyran6aes A. A. Teopuss BeposSTHOCTEH u | ydeOHOE mocoOue ObC «Jlanp»
MaTeMaThyecKkas  CTaTUCTUKA  [DJIEKTPOHHBII
3 pecypce] : yue6. mocobue / A. A. Tyranbaes, B. T'.
Kpynun. - Canxr-IletepOypr : Jlans, 2011. - 224
c. : wi. - (YueOHuku mns By30B. CrenuanbHas
nutepatypa). - ISBN 978-5-8114-1079-8.
e npyrue HOHIbI:
Mecrto
Tun (yueOHuK, yueOHOe XpaHenus
Ne nocobue, yaeduo- (MeToaMYECKH A
u/n Bubimnorpaguyeckoe onucanue MeTOoAn4YecKoe nmocoodue, KaBUHeT
NMPaKTHKYM, ayJHo0-,
BH/1€0M0CO0OMS U JP.) ;‘:};l:);llcl::;;
OM0JIMOTEeKH N
ap.)
1 ﬁﬁﬁggjﬂgﬁifflm{ HaydHO-TeXHUUECKUH KypHaII
2 Kypnan «MeramnoobpaboTka» HaysHo - Texmeckni
KypHAIT
3 Kypran «CTHH Hay4Ho - TexHu4YecKuit
YKypHAIT
4 XKypnan «MaminHOCTpOUTENID) Hayuno - TexHuueckui
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Mecrto
XpaHeHust
Tun (yueOHuk, yuedHoe P
nocooue, yaeoHo- N
Ne (MeToaUYeCKMH
Bubauorpadguyeckoe onucanue MeToAnYecKoe nocooue,
n/n PAKTHKYM, 2Y1HO KaOMHeT
p YM, ay ’ Kkadenpsl,
BH/1€0NI0CO0OMS U JP.)
ropojcKkue
OndIMOTeKH U
Ap-)
KypHAIT
5 Kypnan «Panmonanuzarop u Hay4no — TexHMYecKuil
n300peraTenb» YKypHaJI

11.3. IlepeyeHb pecypcoB HHPOPMAUOHHO-TEJTEKOMMYHHUKAIIMOHHOM

cetn "UnTepuer"

Web of Science [DiexkTpoHHBIH pecypc] : MyIbTHIUCHHUILIMHAPHAS pedepaTrBHas 0a3a
nauneix.  — Philadelphia: ClarivateAnalitics, 2016- . — Pexum jgocryma
apps.webofknowledge.com. — 3ar. ¢ skpana. — SI3. pyc., aHrIL.

Scopus [DnektponHbIii pecypc] : pedeparuBHas 6a3a manubix. — Netherlands: Elsevier,
2004— . — Pexxum tocTyma : scopus.com. — 3ari. ¢ ’KkpaHa. — 3. pyc., aHTJL.

Elibrary [Dnexrponnsiit pecypc] : HayuHas 371eKTpoHHas O6ubaroreka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — SI3. pyc., aHri.

Springer Link [Daexrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,

1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ akpana. — S13. aHri.
Science Direct [DnextpoHHbIi pecypc] :  KOUIEKIHS  DJICKTPOHHBIX — KHHUT
usnarenscTBa Elsevier. — Netherlands: Elsevier, 2018- . — Pexum mocryma

sciencedirect.com. — 3arJ1. ¢ skpaHa. — SI3. aHrI.

11.4. IlepeyeHb NPOrpaMMHOro odecrnedyeHus

No Haumenoeanue I10 Konuuecmeo | Pexeuzumot 0ozoeopa (0ama,

n/n JUYEH3U HoMep, CPOK Oelicmeust)

1 Windows 1398 Jorosop Ne 690 ot 19.05.2015r.,
CPOK JIeHCTBHSA - OeCCPOIHO

2 Office Standart 1398 Horosop Ne 690 ot 19.05.2015rt.,
CPOK JIeHCTBHSA - OECCPOUHO;
Horosop Ne 727 ot 20.07.2016r.,
CPOK JIEHCTBUS - OECCPOYHO
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11.5. Onucanne MaTepHAJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUM Ol 11

OCyILIeCTBJIeHHUSI 00Pa30BaTEJIbLHOIO MPOLEcCa M0 AUCHUILINHE (MOAYJII0)

n/n

HaumeHoBanue
000pY10BAHHBIX Y4eOHBIX
Ka0UHeToB, J1adopaTopuii,

MAacCTepPCKHX H JAp.
00BbEKTOB LI
MpPOBeIeHHs]
NMPaKTHYECKUX U
J1a00paTOPHBIX 3aHATHHI

IlepeueHb OCHOBHOTO
odopynoBaHus

dakTuyeckuii agpec
YueOHbIX KaOMHEeTOB,
JabopaTopuii,
MAacTepCKHX H Jp.

ILromann, M°

KoauuecTtBo
MOCAJX0YHBIX MECT

KomnerotepHslit kiacc.
VYyeOHas ayauTopust
U1 IPOBE/ICHUS
3aHATHH JIEKIITMOHHOTO
Tuna. YuebHas
aAyIUTOPUS IS
MPOBEICHUS 3aHATUM
CEMHUHApPCKOI0 TUIIA.
VYyeOHas ayauTopust
JUIS IPOBENIEHUS
ab0paTOPHBIX padoT.
VYyeOHas ayauTopus
JUIS. KypCOBOTO
MIPOEKTUPOBAHUS
(BBITIOJTHEHUST
KYpCOBBIX paboT).
VYyeOnast aymuTopust
JUIS IPOBEICHUS
TPYIIOBBIX U
WHIUBUAYaIbHBIX
KOHCYJIbTAIUi
VYueOHas ayauTopust
JUIS IPOBEJICHUS
3aHATHI TEKYIIETro
KOHTPOJIS U
MIPOMEKYTOUHOMN
arrectaruu. (E306)

[TepenocHoi1 mpoekTop,
JKpaH, KOMITBIOTEPHBIN
CTOJI, CTOJI
MPEIoIaBaTEIbCKUH,
CTyJI, JOCKa
ayIUTOpHAs, CTOJI
YYEHUYECKU I
nByxMmecTHbIN, [TK

445020, Camapckas
0011., T. TonparTy,
yi. benopycckas,
16B

mo3unus mo TT1
Ne9,

3 srax, (E-306)

52,9

15

VYueOHas ayauTopust
JUIS IPOBEJICHUS
3aHSTUIA JTEKIIUOHHOTO
Tumna. YuebHas
ayUTOpUS AJs
MIPOBENICHUS 3aHATUI
CEMHUHApPCKOTO THUTIA.
VYueOHas ayauTopus
JUIS KypCOBOTO
MIPOEKTHPOBAHUS
(BBINIOJIHEHU S
KYpCOBBIX paboT).
YueOHast ayauTopus
JUISL IPOBEICHUS
TPYIIOBBIX U

Cron
IPernoaaBaTeIbCKH,
CTOJIBI yYEHUYECKHUE
JIByXMECTHBIE
(MOHOOIOK) , CTY,
JI0CKa ayAUTOpHAs
(menoBas), kadenpa,
IPOEKTOP, IKPaH,
nporeccop

445020, Camapckas
0011., . TonparTy,
yi1. benopycckas,
16B

no3unus o TII
Ne20,

3 srax, (E-309)

71,5

66
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n/n

HaumeHoBanue
000pPYI10BAHHBIX Y4eOHBIX
Ka0uHeToB, 1adopaTopuii,

MacTepCKHUX U Ap.
00bEeKTOB LISt
NMpoBeAeHUsI
NMPAKTHYECKUX U
J1a00pATOPHBIX 3aHATHI

IlepeyeHb OCHOBHOTO
o0opynoBaHus

dakTHyeckuii agpec
YueOHbIX KaOMHETOB,
JabopaTopuii,
MAacTepCKHX H Jp.

ILromann, M

KoauuectBo
MOCAJX0YHBIX MECT

UHIUBUAYaAJIbHbBIX
KOHCYJIbTALIU .
VYyeOHas ayauTopust
JUIS IPOBEJICHUS
3aHATHI TEKYIIETO
KOHTPOJIS U
MIPOMEKYTOUYHOU
arrecraimu. (E-309)

KommbrorepHslii kitacc.
[Tomemenue JUIS
CaMOCTOSITEILHOMN
paboTEHL. VYyebnas
ayIUTOPUS TUTST
MPOBEICHUS  3aHATHUN
CEMHUHAPCKOTO  THIIA.
YyeOHast  aynuTopus
JUTSt KypCOBOTO
MIPOEKTUPOBAHUS
(BBITTOJTHEHHUS
KYPCOBBIX
VuebHas  aymuTopus
JUTSt MIPOBEJICHUS
rPYIIIOBBIX u
VHJIMBUyaJIbHBIX
KOHCYJIbTAIUM.
YuyeOHast  ayauTopus
JUTSt MIPOBEJICHUSA
3aHATUI TEKYLIEro
KOHTPOJIS u
MPOMEXKYTOYHOU
arrectanuu. (I'-401)

pabor).

Cron YYEHUUECKUH,
cryn, IIK ¢ BeixomoM B
CETh UHTEPHET

445020 Camapckast
00JacTh, T.
TonwsarTy,
yin.benopycckas, 14,

no3urnus mo TII Ne
48, 4 srax, (I'-401)

84,8

16
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