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BBICILIETO 00pa30BaHUs
«TONBATTUHCKUI TOCYIAPCTBEHHBIN YHUBEPCUTET»
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(wugp oucyuniurwt)

PABOYASA NTIPOT'PAMMA JUCLHUITJIMHBI

OCHOBBI MTH)KEHEPHO-UCCJIEJOBATEJbCKOM JEATEJBHOCTH

(Haumero8aHue OUCYUNIUHDBL)

10 HAMpPaBJICHUIO MOATOTOBKH (CIEUATBHOCTH)

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTTMYECKOE OBECITEYEHUE
MAIINHOCTPOUTEJIBHBIX ITPONU3BO/ACTB

(KOO u HaumeHoBanue HanpasieHus n002omogKu, cneyuanshocmu ¢ coomsemcmeuu ¢ @I'OC BI10/ @I'OC BO)

I[TPOEKTNPOBAHUE TEXHOJIOI' MYECKUX ITPOLIECCOB

(nanpasaennocmo (npoguis))

dopma 00ydeHHS: 3a09HAA
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PacnpenesieHue 4acoB JUCHMILIMHBI 10 CEMECTPAM M BUIaM 3aHATHH (110 y4eOHOMY

IJIaHY)
Kosmmyecteo 3ET 4
Yacos no PYII 14
4
Buabl KOHTpOJIS IK3aMeHbl 3aueTnl Kypcosnbl Kypcosnbl K“"Tlg’ﬂb"“
e padoThbl
Ha Kypcax ¢ ¢ (15 3204HOIM
MPOEKThbI padoThI dopmb
o0yuyeHus)
5
NeNe
Kypca
1 2 3 4 5 6 Hroro
3ET no kypcam 4 4
Jlexkuumn 8 8
JlabopaTopHbie
I[IpakTH4yeckue 4 4
KonTakTHasi pabora 12 12
Cam. paGora 12 128
8
KonTpoan 4 4
Hroro 14 144
4
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Pabouas mporpamma coctaBieHa Ha ocHoBanmd PI'OC BO u yueOHOTO miIaHa HarpaBlICHUS
noArotoBku  (creruanbHOCTH)_ 15.03.05  KOHCTPYKTOPCKO-TEXHOJOTHMYecKoe obecneveHue

MAaIMMUHOCTPOUTCIBbHBIX ITPONU3BOJCTB
(K00 U HauMeHOBaHUe HaNPasieHUuss NO020MO8KU, cneyuarbHocmu 6 coomeememeuu ¢ @®I'OC BO)

PeuensupoBanue padoueil nporpaMMbl AU CHUHUILIMHbBI:

@ OtcyrcTByeT

Vyebnass (pabouast) mporpamMma oJ00peHa Ha 3acelaHuu  Kadempbl
& "O6opynoBaHUE U TEXHOJIOIMH MAITMHOCTPOUTEIBHOIO IPOU3BOACTBA" (IIPOTOKOJ

3acemaHust No  oT «  » 20 1)
|:| Penensent
(OonaicHocms, yuenoe 38anue, cnmenets) (noonucw) (U.0. Pamunus)
« » 20 T.
Cpok aeiicTBHusi padoueii mporpaMMbl JMCUUILIMHBI 10 «___» 20 r.

HNudopmanus 00 akryanuszanuu padodeid mporpaMMbl JUCHUNINHBI:

[TpoToxoi 3acenanus kadeapor Ne OT «__» 20 1.

[IpoToxkou 3acenanus kadeapo Ne OT «__» 20 1.

[IpoToxkou 3acenanus kadeapbr Ne OT «__» 20 1.

[IpoToxkou 3acenanus kadeapbr Ne OT «__» 20 r.
YTBEPXIAIO

3aBenyromuii kadeapoit

«O6ODVI[OB&HI/IC U TCXHOJOTHMHY MAITMHOCTPOUTCIIBHOI'O ITPOMU3BOJACTBA»
(8vinycrarowel HanpagieHue (CneyuaibHoOCmy))

«__ » 20 . H.1O. Jlorunos
(noonucy) (U.0. Pamunusa)




AHHOTALIUA
AUCUMILIUHBI (Y4e0HOI0 Kypca)
b1.B./IB.11.01 OcHOBBI HH/KEHEPHO-HUCCJIEI0BATENbCKOM AeATEIbHOCTH

(MHICKC ¥ HAMEHOBAHUE MUCIUTUIHHEI (yaeOHOr0 Kypca))

1. Hean 1 3a1a4u M3y4eHsi TUCUMILUIUHBI (Y4eOHOT0 Kypca)

Lenr — obOecniedeHHe  KOHCTPYKTOPCKO-TEXHUYECKOM  MOJITOTOBKHU
OakanaBpoB 1o HampasieHuto 15.03.05 KoHCTpyKTOPCKO-TEXHOJIOTHMYECKOE
o0OecrieyeHUe  MAIIMHOCTPOUTENBHBIX  NPOU3BOJICTB  OCHOBAM  Hay4HBIX
HUCCJICJOBAaHU.

3amaun:

1. OcBocHue CHOCOOOB M METOJOB HCCICIOBAHUNA B TEXHHYCCKHX
HaykaX, OOy4YeHHWE CIOCOOHOCTH BECTH HAyYHBIM IIOUCK, HCCICIOBAHUSA W
OCYIIECTBJIATh HAYYHO-TEXHUYECKOE Pa3BUTHE.

2. O0yJeHHEe METOIMKE TEXHHYCCKUX IKCIICPUMEHTOB.

3. MHM3ydenue BUIOB HAyYHBIX HCCICJAOBAaHHUM:  JINTEPATYPHBIX,
TEOPETUUYECKUX U IKCTICPUMEHTATbHBIX.

4. TlpuoOpeTeHne yMEHUW BBISBICHUS HAyYHOW TPOOJIEMBI H
OCTAaHOBKH HAYYHOU IICIIH.

5. IlpuoOpereHne yMeHUW TMPOBEJACHUS HAYYHOTO WCCICAOBAHUS H
pa3pabOTKH TEXHUUYECKOTO PEIICHHUS.

6. OOyueHwe cmoco0aM MPOBEPKH JOCTOBEPHOCTH pPa3pabOTAHHOTO
TEXHUYECKOTO PEIICHHS.

2. Mecto nucumiuinnel (yuedHoro kypcea) B crpykrype OIIOII BO

Jannas nucnuruimHa (yaeOHBIM Kypce) oTHOCUTCS K biioky 1 «Jluctiurimabl
(Momynu)» (BapuaTUBHAS YaCTh, JUCIUIUTHHBI IO BBIOODY).

Jucrurunael, yaeOHbIe Kypchl, HA OCBOCHHH KOTOPBIX OazupyeTcs daHHas
nucuuIuivHa (yueOHbll Kype) — «Bbiciias MaTtemaTukay, «Ouznkay,

«TexHonorus MaIlIUHOCTPOCHUS, «CrneunanbHbIe TE€XHOJIOTUHU B
MaIIUHOCTPOEHUW,.

JuctuIuinHbl, yueOHbIe KYPCBI, TSl KOTOPBIX HEOOXO UMbl 3HAHUS, YMEHUS,
HABBIKU, TPUOOPETAEMBIC B PE3YNIHTATE U3YUCHHSI JTAHHOW TUCIUTUINHBI (Y4eOHOTO
Kypca) — «IIpoekTupoBaHre MAIMHOCTPOUTEIBLHOI'O MPOU3BOJICTBAY», TE€XHOIOTUs
(bu3HKO-TEeXHUYECKON 00pabOTKM MaTepuasoB, JIsi BBHITIOJHEHUS CTYACHTAMHU
BBIITYCKHOM KBaTU(PUKALTMOHHOUN pabOTHI.



3. Ilnmanupyemble pe3yabTaTbl 00y4eHHsl MO AUCHUILIMHE (yueOHOMY

Kypcy),

COOTHECCHHBIC

¢ IUIAHMPYEMbIMH Ppe3yJbTaTaMH  OCBOCHHUS

o0pa3oBaTe/IbHOM NPOTrPaAMMbI

DopmMupyeMble H

Ilnanupyembie pe3yJibTaTbl 00yUeHH I

KOHTPOJIUPYyeMBbIe

KOMIIeTCHLIMH
— CIIOCOOHOCTbH | 3HaTh: OCHOBHBIE CBEIECHUS O METOJAX MOJEIUPOBAHUS
HCIIOJIb30BaTh  METONBI | TEXHOJOTHYECKUX CHUCTEM M IMPOLECCOB; METOMABI
CTaHJAPTHBIX pacueTta TOYHOCTH IIPOLECCOB OOPaOOTKH; METObI
UCIIBITAHU I IO | ONTUMU3ALMU  TEXHOJOTMYECKUMHU  IPOLECCAMH U

onpejeNeHuo  (HU3MKo-
MEXaHMYECKUX CBOMCTB
u TEXHOJIOTMYECKUX
1oKas3areseu
MaTEpHUAIOB U TOTOBBIX
MaIIMHOCTPOUTEIIbHBIX

W3IECIUM, CTaHIapTHBIC
METOIbI nux
MPOEKTUPOBAHUS,

IMPOTrpeCCUBHBIC MCTOIbI
OKCILTyaTalluu H3I[CJIPIﬁ
(TIIK-2)

oncpanusaMu; MCTOIbI q)YHKHHOHaJIBHO-CTOI/IMOCTHOFO
aHaJIn3a

YMeTs: pacCUnuTBIBAThL TOTPCHITHOCTU AHAJIUTUYCCKHUM
CHOCO6OM; IMPUMCHATDH Pas3JINIHbIC MCTOABI
ONITUMH3AIIWHU, AHAJIU3UPOBATb ITPOUCCChI U U3ICIIUA T10
MCTOAMKE MHIKCHCPHOI'O dHAJIN3a

BJ'IaJIGTB: MCTOJaMH aHAJIM3a W pacdeTa TOYHOCTH,
HABBIKAMHU II0 PACUCTy MW OIITHMH3ALIMU IIPOICCCOB U
onepaum”l; MCTOJaMH (1)YHKHI/IOH3JIBHO -CTOMMOCTHOTO
aHaJIu3a

— CITOCOOHOCTH K
MOIIOJIHEHUIO 3HAHUU 3a

cuer Hay4HO-
TEXHUYECKOU
uHbOpMaLUH
OTEYECTBCHHOTO U
3apyOeKHOTO OMBITA 1O
HaIPaBJICHHUIO
WCCJIeTI0BAHMUS B
obmactT  pa3paboTKH,
AKCILTyaTalllH,
aBTOMAaTH3alun u
peopraHu3anuu

MAaIIHHOCTPOUTEILHBIX
npou3sBoacTs (I1K-10)

3HaTh: METOJAbl HWHXXEHEPHOI'O aHaJIN3a; METOIUKHU
pacuera, MOJCIMPOBAHMS M aHajlu3a pe3yJbTaToOB
pacuera; STanbl U METOJbl IMOJATOTOBKH pPE3yJbTaTOB
HCClIe0BaHUM, COCTaBJICHUS PEKOMEHTAUIA u
BHEIPECHUS MPOCKTOB

YMeTh: aHaau3UpoBaTh W 00pabaThIBaTh PE3yIbTAThI
pacyeToB W MOJEIUPOBAHUsS; 0000IIaTh PE3ynbTaThl U
0(OpMIISITH BBIBOJIBI JJISI BHEIPEHUS

Bnaners: MeTonukol aHanv3a pe3ysibTaTOB pacyera u
opopMIICHUS PEKOMEHAANMK 11 BHEAPCHHUS Ha
MAaIIMHOCTPOUTEIBHBIX MPEINPUITUIX




TemaTnueckoe cogepkaHue TUCHUILIMHBI (Y4e0HOT0 Kypca)

Pa3nes, moayab

Hoapasaena, rema

CoBepuieHCTBOBaHUE
TEXHOJIOTUYECKHUX
MPOLECCOB c
HCIIOJIb30BaHUEM
pe3yiabTaTOB  HAYYHBIX
HCCJIE0BAaHUMN

Hcropus pa3BuTHs HayKu,

CoBeplIeHCTBOBaHHE TOKAapHOW omnepauuu. llepBeiit
JTall - ONMCAHUE JTUMUTUPYIOIIEro NoKazaTelsd. AHAIN3
curyauyuu. PopMynupoBaHUE HAYYHBIX LEJIEH U 3a1a4

CoBeplIeHCTBOBaHHE TOKAapHOM omnepauuu. Bropoii
sTan - nouck uHpopmamuu. Pa3paboTka 0600MEHHOTO
TEXHUYECKOTO PEIICHUS

CoBeplICHCTBOBAaHHE TOKAPHOW omepauuu. TpeTui
3Tam - BIOOP KOHKPETHOTO TEXHUYECKOTO PEUICHUSI.
DopMyIMPOBAHUE UCXOAHON TMIIOTE3BI

CoBeplIeHCTBOBaHHE TOKapHOW omnepauuu. YeTBEpThIi
Jran - IIOArNOTOBKa uccienoBanuil. IIposenenue
HUCCIIEJOBAaHUN

CoBepllIeHCTBOBaHHE TOKApHOW onepauuu.  IIaTeiid
sTamn - 00padoTKa pe3ynbTaTOB UCCIEAOBAHUN

CoBepuieHcTBOBaHHE TOKapHOM omnepanuu. Illectoi
sran - QopMyJIIMPOBAHUE BBIBOJOB U INPEIIIOKEHUHN I10
BHEJIPEHUIO PE3YJILTATOB

[IpoBenenue u
00paboTKka pe3yiIbTaTOB
HAYYHBIX UCCJIeI0BAHUIA

DKcrnepUMeHTalIbHbIE nccieaoBanus. JlabopaTopHbIi u
IPOU3BOJICTBEHHBIA  JKCIEPUMEHT. TeopeTuyeckue
UCCJIeI0BaHUA. JIutepaTypHO-TIaTEHTHBIE
UCCJIeI0BaHUS

OnnodakTopHbIi DKCIIEPUMEHT. Jwnana3zon
BapbupoBaHus. MHTepBan. JloBepUTEIbHBIN WHTEPBAIL.
Br16opounsbIii cTangapT

MHorodakTopHbIit AKCIIEPUMEHT. [TomubI 51
YaCTUYHBIN AKCIIEPUMEHT. MaremaTrnueckoe
IUTAHUPOBAHNUE MHOTO(DAKTOPHOTO JKCIIEPUMEHTA.
O6e3pa3MeprBaHUe BETUINH

Jpo6HbIe perunku. XapakTepUCTUKHU APOOHBIX PEILTHK.
HacpineHHbIN OIIBIT,

KoMmo3unmoHHbIM IUIaH TpEX(PaKTOPHOTO
skcriepuMenTa bokca-Ywuicona.

Opranuzanusi W IUIAHUPOBAaHUE  JKCIIEPUMEHTA.
dopmynupoBaHUE HAy4HBIX Ieled W 3amad. Bwidop
Moaenu. OmpeneneHHe H3MEPSAEMBIX MapaMETPOB.
BupTyanpHbll 3KCITIEPUMEHT

TexHu4Yeckoe OCHAIEHUE SKCHEPUMEHTOB. M3mepeHue
HEIJIEKTPUUYECKUX U DJIEKTPUUECKUX  BEJIUYMH.
Cranpaptable  npubopel.  OOmue  CBEIEHHS O
npeoOpazoBatensix. [Ipuniun paboTsl U IPUMEHEHUE:




IbE302JICKTPHUUECKHE npeoOpa3oBaTen,
ITHEBMODXJICKTPOKOHTAKTHBIC TATYNKU, TEH30PE3UCTOPHI,
WH]IyKTHBHBIC TATYNKU, TOKOBHXPEBbIC TaTUNKU

[Ipubopsl  myis  ucciaegoBaHUS  TEIIOPU3MUECKUX
SIBJICHUU: TEPMOMETPHI, TEPMOIIAPbI, TUPOMETPHI

[Ipumenenne OBM npu nmpoBeAeHUM 3KCIIEPUMEHTOB.
Hayunble  mpuOopbl, coBmecTumble ¢ DOBM.
ABTOMaTHYECKAS perucrpanus pE3yJIbTaTOB
JKCIIEPUMEHTOB. BUpTyanbHbIN 3KCIIEPUMEHT

O6pabotka mo kputeputo Crbrogenta. Tabnuna
sHaueHnit kputepus CrbeiogeHTta. Kpurepmii rpyObIx
omn6ok. Tabnuua AOMyCTUMBIX 3HaYEHUH.
HoBeputenbHblii  uHTepBan. OOpaTHas 3amada 10
OTIPEICTICHUIO JIOCTATOYHOTO YHCIIa OMBITOB

Koppensamusa teopun U 3KCIIEPUMEHTAIbHBIX JAHHBIX.
Kpurepnit  ®@umepa. OmnpenesneHue  KOPpENSAIUU
pacueTHOM M JKCHEPUMEHTAJIbHOW  BEJIWYMUHBI.
JInneninas JKCIIpECC OLICHKA KOppeJsIuu
TEOPETUYECKUX U DKCIIEPUMEHTAIBHBIX PE3YIbTATOB

Annpokcumanus pe3yiabTaToB SKCIEPUMEHTOB C LEIbIO
NOJIyYEHUsI HOMIIMPUYECKUX 3aBUCHUMOCTE. Meton
HauMEHBIITUX KBaapaToB. KoMOuHupoBaHHas
AKCIIOHEHIIMATBHO- CTEIIEHHAs 3aBUCUMOCTD - (PYHKIUS
["'paHoBCKOTO

Onucanue PE3YJIbTATOB 3KCIICPUMCHTOB C ITIOMOIIBIO
ITOJIMHOMOB

PazpaGoTrka 00OOIIEHHOTO TEXHUYECKOTO PEIICHUS.
ITouck uHpopMaIum. Br16op KOHKPETHOTO
TEXHUYECKOro pemeHus. opmynupoBaHUe HCXOTHOU
rurnote3bl. [IpoBepka HMCXOAHOW TUMOTE3bl. AHAIN3 U
00BsICHeHHE Pe3ynbTaToB. DOPMYITHPOBAHHUE BHIBOJOB
Y BHEJIPEHUE PE3YyJIbTAaTOB

O61mas Tpy10eMKOCTh JUCUUILINHBI (YueOHoro kypca) — 4 3ET.




4. CTpyKTypa M cofepkaHue JMCUMILVINHBI (Y4eOHOro Kypca)

Kypc usyuenus 5

OCHOBBI HAYYHO-UCCJICAOBATSIBCKOMN JCATSIHLHOCTH

(HaMMeHOBaHUE AUCIUILTAHBI (YIeOHOT0 Kypca))

Paznen IMoapasaen, Tema Buasbl yueoHoii padoThl Heo6xoqu | ®opmel | Pexomen
) KonrakTHas pabdora CamocTrosiTesbHAasI MBbIe TeKyle | jayeMasi
MOAYJI (B 4yacax) abora MaTepuaJl ro Jurepar
b BCEro ®opMBbI POBEIEeHHS dopmbl bHO- KOHTPO | ypa (\e)
bl <
| e E JIEKIHii, 1a00paTOPHBIX, opranu3anm | TEXHHYECK JIst
E 2l a 2| MPAKTHHECKHX BAHATHI, | " ne
)
g g F > MeTObI 06y4eHusl, S pecypcbl
= | £ - peajusylonme = caMoCTosITe
= @ .
2 2 = o npUMeHsIeMYI0 JbLHOI
S| =
5 & = 00pa30BaTeIbLHYIO paboThbI
TEXHOJIOTHIO
TOPHSI Pa3BUTHS HAYKH, 1 Jexius 4
Hcro as a
. © CoBepLieHCTBOBaHME 1 IIpakTHyeckoe 3aHATHE 4 1,23
I TOKAapHOU OTepalHu.
2 g [TepBbiii 3Tar - onucaHue
© B JUMTHUPYIOIIETO
= & .| TokasaTens. Anamus
5 2 5| curyaruu. s
5 s E| ®opmymupoBaHHe HAyYHBIX 8
E g g LICJIEN U 3aJ1a4 _%
o & H ()
= 3 g| CoseplicncTBoBaHIE I[IpakTuueckoe 3aHATHE 14 o 1,23
O o 9| TOKapHOi OTIepaITHH. S
= R =| Bropoit osrtam - MOHWCK =
R 3 x| uspopmanuu. Paspaborka S
g E | obobuiénmoro o
5 = | TEXHHYECKOTO pellieHns 5
T O 3
QE) g = CoBepIICHCTBOBAHHE [IpakTuueckoe 3aHsiTHE 4 = 1,2,3
28 TOKapHO! ONepaluHu.
o 9 Tpertuii atam - BBIOOp
g = KOHKPETHOTO TEXHUYECKOTO
O & | peueHus.
= ®opmynupoBaHue
WCXOJIHOM TUIMOTE3bI




COBCPIICHCTBOBAHNC
TOKApHOMU OIIE€paLUH.
YeTBEPTHIN dTAI -
MIOIrOTOBKA MCCIICTOBAHHH.

[IpoBeaeHue nccnen0BaHmit

[IpakTrueckoe 3aHsATHE

14

1,2,3

COBEpIICHCTBOBAaHUE
TOKapHOM OIIEpaIH.
11sTBIN 3TAIl - 00pabOTKa

pe3yJAbTaTOB UCCIETOBAHUI

[IpakTrueckoe 3ansATHE

1,2,3

CoBepIICHCTBOBAHHUC
TOKApHOMU OIIEpaIUH.
HlecTou sTar -
DOOopMyIHPOBAHUE BBIBOJIOB
Y IIPEIOKEHUH 110

BHEJIPEHUIO PE3YJIHTaTOB

[IpakTrueckoe 3aHsTHE

14

1,2,3

[TpoBenenue u 00pabOTKA PE3yIHTATOB HAYUHBIX

v

HCCICA0OBAaHUHU

OKCIIEPUMEHTAJILHEIE
HCCIICIOBAHUS.
J1abopaTOpHBIN U
IIPOU3BOACTBECHHBIN
3KCIIEPUMEHT.
lTeopernyeckue
HUcciaenoBaHysl. JlnatypHO-

IIaTCHTHBIC UCCIICAOBaHUA

Jleknus

1,2,3

OHO(paKTOPHBIN
JKCIIepUMEHT. [[nana3on
BapbUpOBaHUS. MIHTEpBal.
JloBepUTEIHLHBINA HHTEPBAJI.

Br10opouHbIil cTaHmapT

Jleknus

1,2,3

MHOTro(akTOpHbIl
sKcnepuMeHT. [loyHblii u
YACTUYHBIA OKCIIEPUMEHT.
MarteMaTu4ieckoe
IJIaHUPOBaHUEC
MHOTO()aKTOPHOTO
9KCIIEPUMCHTA.
U0e3pa3sMepuBaHue

BCINYNH

Jlexuus

1,2,3

§p06Hme PEILINKH.
APaKTEPUCTHKH IPOOHBIX

perunk. HacblmeHHsli

Jlexknus

1,2,3




OIIBIT,

KoM O3uIMOHHBIN I1JIaH
TpEXPaKTOPHOTO
SKCIIepuMeHTa bokca-
VYuncona.

Jlexuus

Opranusanus u
IUIAHUPOBAHUE
OKCIIEPUMEHTA.
DopMyIIMpOBaHUE HAYIHEBIX
neyen u 3agad. Beioop
Mmozenu. OnpeneaeHue
HM3MEPSIEMBIX ITAPaMETPOB.
BupTtyanbsHBIN

AKCIEPUMEHT

[IpakTrueckoe 3aHsATHE

14

1,2,3

1,2,3

T'exHnueCcKoe OCHAIIlCHUE
SOKCIIEPUMEHTOB.
M3mepenue
HEDJIEKTPUYECKUX U
DJIEKTPUYECKUX BETUIHH.
CragaapTHbIC IPUOOPEL.
OO011HMe CBEICHUS O
npeoOpa3oBaTeIsX.
1IpuHnyn paOOTEI U
NIpUMEHEHHE:
MBE302JIEKTPUIECCKHUE
mpeoopa3oBaTelln,
IMTHEBMOJIIEKTPOKOHTAKTHBI
€ JaTYHKH,
TEH30PE3UCTOPHI,
WHIYKTUBHBIE JATYUKH,

TOKOBUXPCBLIC JATYHKH

Jlexmus

1,2,3

ITpuOops! aiis
HCCIIEI0OBAHUs

TEII0 PUNYECKUX
SIBJICHUN: TEPMOMETPHI,

TE€PMOIIaphbl, TUPOMETPHI

Jlexuus

IIpumenenue OBM nipu
MIPOBEIECHUU
OKCIIEpUMEHTOB. Hay4Hble
IIpUOOPBI, COBMECTUMBIE C

9BM. ABToMarnueckas

Jlexuus

IloaroroBka

pedepata

1,2,3

1,2,3




peructpanus pe3yIbTaToB
OKCIIEPUMEHTOB.
BupTyanbsHBIR

AKCIEPUMEHT

bpaboTKa 110 Ig)I/ITepI/IIO
CreronienTa. Tabnuua
3HA4YCHUH KpUTCPU
CThroJeHTa. KpuTepun
IpyOBbIX OIIMOOK. 1abJmIa
JIOITYCTUMBIX 3HAYCHHUH.
JLOBEpUTEIbHBIN HHTEPBAJI.
UOpaTHas 3agay4a 1mo
OmpeneIeHUIO
JIOCTAaTOYHOTO YHcIa

OIIBITOB

[IpakTrueckoe 3aHsATHE

Koppenxanusa teopun u
JKCIIEPUMEHTAIbHBIX
IaHHBIX. Kpurepuit
duirepa. OnpeneiaeHue
KOppPEIALMH PaCUETHON U
SKCIIEPUMEHTAIIEHON
BEJIMYMHEI. JIMHENHAS
DKCIIPECC OLIEHKA
KOppesinuu
TEOPETUUECKUX U
OKCIIEPUMEHTAIBLHBIX

pe3yIbTaToOB

[IpakTnueckoe 3aHsTHE

1,2,3

Anmpoxkcumanus
pe3yIbTaToOB
DKCIIEPUMEHTOB C LEJIBIO
IOJIy4YECHHS DMIIMPUYECKUX
3aBUCUMOCTEN. MeTo
HAaUMEHBIINX KBAJAPaTOB.
KombuHupoBaHHast
OKCIIOHEHIINAJILHO-
CTEIIEHHAs 3aBUCUMOCTD -

¢ynkuus I'panoBckoro

HpaKTI/I‘leCKOC 3aHATUC

1,2,3

Onucanue pe3yapTaToB
9KCIEPUMEHTOB C
MTOMOIIBIO IOJIMHOMOB

HpaKTI/I‘leCKOC 3aHATUC

1,2,3

1,2,3

10




PaszpaboTtka 00001EHHOTO
TEXHUYECKOTO PELIEHUsI.
[Touck napopmanuu.
Br160p KOHKpETHOTO
TEXHUYECKOTO PEIICHUS.
®opmyaupoBaHue
UCXOHOU TMIIOTE3bI.
[IpoBepka nucxomHoun
TUNO0TE3bl. AHAINU3 U
00BsICHEHUE PE3yJIbTATOB.
®opmynrpoBaHUE BBIBOJIOB
U BHEJPEHUE Pe3yIbTaTOB

Jlexus 5 1,2,3

Hrtoro:

128

144

5. Kputepuu u HOpMBbI TeKyl1er0 KOHTPOJIS U MPOMEKYTOUYHOM aTTecTauuu

@DopMBbI TEKYIIET0 KOHTPOJIS

YcnoBus AOITyCKa

Kputepun 1 HOpMBbI OLIEHKH

[TpakTryeckas pabora

Brimonnenue
PaKTUYECKUX paboT

«3auTeHOo»: paboTa BBIOJIHEHA B COOTBETCTBUH C METOINYECKUMU
yKa3aHUsAMHU, 0POpMIIEHAa TPAMOTHO, CTYJIEHT TEXHUUECKH MPABUIHLHO
dbopMynupyeT OTBETHI Ha pacCMAaTPUBAEMBbIE BOIIPOCHIL.

«HEC 3a4YTCHO» pa60Ta BBIIIOJIHCHA C OI_HI/I6KaMI/I, CTYACHT HC UMECT
MMPCACTABJICHHA O PACCMATPUBACMBIX BOIIPOCAX

Pedepar

Hamucanue pedepara

«3auTeHOo»: TeMa pedepara MOTHOCTHIO PACKPHITA, OPOPMIIEHA TPAMOTHO,
CTYIEHT TEXHHUUYECKU MPABIIBHO (DOPMYIHUPYET OTBETHI HA pacCMaTpUBaEeMbIe
BOIPOCHL.

«HC 3a4YTCHO». TCMAa pe(pepaTa HC pacCKpbITa.

dopma npoBeACHUS
MMPOMEKYTOYHOM aTTECTANU

VYcnoBus nomycka

Kpurepun u HOpMbI OLIEHKH
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3auer

Brinonnenue
NPAKTUYECKUX padoT,
BBITIOJIHEHUE pedepara

«3a4YTCHO»

ITonHbIE ¥ IPAaBUIIBHBIE OTBETHI HA BCE BOIIPOCHI.
He3nauntenbHble OIIMOKY UM HEYBEPEHHOCTD B
OTBETax.

«HEC 3a4TCHO»

OTBeTHI Ha BONIPOCHI HE C(HOPMYITHPOBAHEI.

12




6. Kputepun u HOpMBbI OLIEHKH KYPCOBBIX PadoT (POEKTOB)

VY4eOHbIM IIaHOM 10 JaHHOW JUCUUIUIMHE KypCOBBIX padoT (IIPOEKTOB) HE
IIPEyCMOTPEHO.

/. ITlpumepHasi TeMaTHKa NHCbMEHHBIX PpadoT (KypcoBbIX, pedepaTos,
KOHTPOJIbHBIX, pac4eTHO-TpaguYecKux M Jp.)

Ne n/nn Tewmbl peepaToB

1 JlutepaTypHO-TIaTCHTHBIC UCCIICAOBAHUS C IICJIBIO COBEPIIICHCTBOBAHUS
TOKAPHOM ONepaLyH.

2 JlutepaTypHO-TIaTCHTHBIC UCCIICAOBAHUS C IICJIBIO COBEPIIICHCTBOBAHUS
dbpesepHOl onepaluu.

3 JlutepaTypHO-TIaATCHTHBIC UCCIICAOBAHUS C IICJIBIO COBEPIIICHCTBOBAHUS
PaCTOYHOU OIEPALUH.

4 JlutepaTypHO-TIaTCHTHBIC UCCIICAOBAHUS C IICJIBIO COBEPIIICHCTBOBAHUS
¢ oBaILHON ONEepaIny.

5 JlutepaTypHO-TIaTCHTHBIC UCCIICAOBAHUS C IICJIBIO COBEPIIICHCTBOBAHUS
TEPMHUYECKOI 00pabOTKH METAJIIOB.

6 JIutepaTypHO-TIaTEHTHBIEC UCCIEAOBAHUS C IIEJIbI0 COBEPIICHCTBOBAHUS
AIEKTPOXUMHUYECKON 00pabOTKH.

7 JlutepaTypHO-TIaTEHTHBIEC UCCIEAOBAHUS B 00JIACTH TEPMOCUIIOBOM
00pabOTKHU MATOXKECTKUX JICTAJICH.

8 JlutepaTypHO-TIaTEHTHBIEC UCCIEAOBAHUS B 00JIACTH BUOPAIIMOHHOMN
00pabOTKHU MATOKECTKUX JICTAJICH.

9 JIutepaTypHO-TIaTEHTHBIC UCCIEAOBAHUS C IIEJIbIO COBEPIICHCTBOBAHUS
00pa0OTKHU MATOKECTKUX JICTAJICH pe3aHUEM.

10 JluTepaTypHO-TIaTEeHTHBIC UCCIICIOBAHUS B 00J1aCTH 00pabOTKH
ITyOOKHX OTBEPCTHH.

11 Pa3paboTku cucTeMpl aBTOMAaTHYECKOT'O YIIPABICHHS TIPOLIECCOM
MEXaHMYECKOW 00pabOTKH JeTalleH.

12 HccnenoBanust ypoBHS U pacrpeeIeHus] OCTATOUYHBIX HAMPSIKEHU B
JETaSIX.

13 HccnenoBanus Temnou3NUecKuX sIBICHUN Mpu 00pabOTKE METALTIOB
pE3aHuEeM.

14 Pa3zpaboTka TeXHOTOTUYECKUX CITIOCOOOB TTOBBIIIIECHUS
SKCIUTyaTallHOHHBIX CBOMCTB J€TaJle MalllvH.

15 JIutepaTypHO-TIaATEHTHBIC UCCIEAOBAHUS B 00JIACTH TTOBEPXHOCTHO-
TUTACTUYECKOTO e(HOPMUPOBAHMSI I€TATICH MAIIIHH.

16 Pa3zpaboTka MaTeMaTH4eCKON MOIETTH TIPOIIecca MEXaHUIECKOM
00pabOTKH JIeTaJIeH.

17 PazpaboTka MeTog0B 00pabOTKU METAILIOB PE3aHUEM C
JIOTIOJTHUTEIIFHBIM BO3/ICHCTBHEM HA 30HY PE3aHMUS.

18 VccieoBanne BIMSAHUS OCTATOYHbIX HATIPSUKEHUH HA HAJEKHOCTD U
OKCIUTyaTalIMOHHBIE CBOMCTBA MAJIOKECTKUX JICTAJICH.




19 JIutepaTypHO-TIAaTEHTHBIE UCCIIETOBAHUS C IIETBI0 COBEPIICHCTBOBAHUS
TEXHOJIOTUU 00pabOTKHN MPOCTPAHCTBEHHO-CIIOKHBIX TOBEPXHOCTEM.

20 KoncTpynpoBaHme nporpeccuBHON TEXHOIOTUYECKOW OCHACTKH H Y3JI0B
TEXHOJIOTUYECKOTO 000Dy IOBAHMSL.

271 JIutepaTypHO-TIAaTEHTHBIE UCCIIEIOBAHUS C IIETBI0 COBEPIICHCTBOBAHUS
CHCTEM aBTOMATUUYECKOTO YIPABJICHHUS MPOIIECCaMU MEXaHMUECKOH
00paboOTKH.

22 HccnenoBanue kauecTBa MOBEPXHOCTEN J€Taneil MallllH MPU Pa3IMYHbIX
MeToaax oopaboTKu.

23 JIutepaTypHO-TIATEHTHBIE UCCIIETOBAHUS C IIETBI0 COBEPIICHCTBOBAHUS
NPOTSHKHOM OTepanuu

24 JIutrepaTypHO-TIATEHTHBIE HCCIICTOBAHUS C IIEIBI0 COBEPIICHCTBOBAHUS
3yb0odpesepHoii onepanuu

25 JIutepaTypHO-TIATEHTHBIE HCCIIEIOBAHUS C IIETBI0 COBEPIICHCTBOBAHUS
IUIOCKOUUTM(OBATIBHON ONEpaLIU

26 JIutrepaTypHO-TIATeHTHBIE HCCIICIOBAHUS C IIEIBI0 COBEPIICHCTBOBAHUS
CBEPJIMJIBHOM ONepaluu

27 JIutepaTypHO-TIATEHTHBIE HCCIICIOBAHUS C IIEIBI0 COBEPIICHCTBOBAHUS
pe3p0OHape3HOM onepalun

28 JIutrepaTypHO-TIATEHTHBIE HCCIICIOBAHUS C IIEIBI0 COBEPIICHCTBOBAHUS
oTepalry BEHICOKOCKOPOCTHOTO (hpe3epoBaHms

29 JlutepaTypHO-TIaTEHTHBIEC UCCIEAOBAHUS C IIEJIbIO COBEPIICHCTBOBAHUS
TOpLEBOTO (ppe3epoBaHus

30 JlutepaTypHO-TIaTEHTHBIE UCCIEAOBAHUS C IIEJIbIO COBEPIICHCTBOBAHUS
BHYTPULIUTU(OBATHHOM Onepariu

31 CBo0OoHas Tema.

8. Bompochl Kk 3aueTy
Ne ni/m Bompoch
1 3aKOH pa3BUTHUS HAYKH.
2 OmnpeneneHre HayqHbIX UCCIIEI0OBAaHUI.

3 Knaccuduxkaius HayqHBIX HCCIIEOBAaHUHN TIO CTIOCO0Y X MPOBEACHHUS.

4 Knaccudukainus HaydyHBIX HCCIEOBAaHUN UCXOAS W3 MX IIETIEBOTO
Ha3HAYCHUSI.

5 Knaccudukanuys HayqHBIX UCCIIEIOBAHUH IO CTETICHH OXBaTa 3ajad4.

6 Bu bl sKCiepuMEHTAIBHBIX UCCIIEIOBAHUIM.

7 JIOCTOMHCTBA U HEOCTATKH JJAOOPATOPHOTO HKCIIEPUMEHTA.

8 JloCTOMHCTBA U HETOCTATKH MMPOU3BOJICTBEHHOTO SKCIIEPUMEHTA.
9 Otknuk. OyHKINSA OTKIUKA.

10 | OgHO(DAKTOPHBII YKCTIEPUMEHT.

11 | Anana3oH BapbUpPOBaHUS.

12 | MaTepBan BappupOBaHUS.

13 | JlerepMUHUPOBAHHBIN IKCIICPUMEHT.

14 | JoBepuTeiabHbII UHTEPBAIL.
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15

Bb160pouHbIi cTaHAAPT.

16 | Kpurepuii CTprofeHTa.

17 | Cpengnee 3HaueHUE OTKIIMKA.

18 | MHorogakTopHblil SKCIIEPUMEHT.

19 | IlonHblil MHOTO(AKTOPHBINA SKCIIEPUMEHT.

20 | OxcnepumeHnT «Kpectomy.

21 | YactuuHblii MHOTO(AKTOPHBINA SKCIIEPUMEHT.

22 | Ilnan skcnepuMeHTOB N=22,

23 | Ilnan skcnepuMenToB N=23,

24 | Ilnan skcnepuMeHTOB N=32,

25 | JIucnepcus.

26 | Paccesnue.

27 | JlutepaTypHble Hay4HbIE UCCIIEIOBAHNUS

28 | TeopeTuyeckre Hay4YHbIE UCCIETOBAHUS

29 | DKcnepyMeHTaIbHbIE UCCIIEI0BAHUS

30 | O6001ICHHBIN aNTOPUTM MPOBEICHUS HAYYHBIX UCCIIEOBAHUN

31 | HayuyHoe HampaBieHue

32 | Hayunas tema

33 | Hayunas npobGiema

34 IloaroroBka ucciegoBaHuN

35 | AHanu3 pe3yiabTaTOB KCIEPUMEHTAJIBHBIX HCCIIEIOBAHUMN

36 | Buenpenue pe3ysibTaToB HAYYHBIX HCCIIETOBAaHUN

37 | Meroauka npoBeIeHUs SKCIIEPUMEHTA

38 | DKCepuMEHT KpecToM

39 | JImanazoH BapbHPOBAHUS.

40 | MaTepBan BapbUPOBAHUS.

41 | Dkcrpecc OleHKa TEOPETUYECKUX U AKCIIEPUMEHTAIbHBIX PE3yJIbTATOB

42 | Meroa HauMEHBIINX KBaJAPATOB

43 | Annpokcumarius pe3yJbTaToB SKCIIEPUMEHTOB
C LEJIBIO MOJYYEHHUS SMIIMPUUIECKHUX 3aBUCUMOCTEN

44 | Onucanue pe3ysibTaTOB SKCIIEPUMEHTOB C TTIOMOIIBIO TTOJTMHOMOB
npu 00padoTKe HaKTOPHBIX IKCIIEPUMEHTOB

45 | JlocTOMHCTBA M HETOCTATKH JJA0OPATOPHOTO IKCIIEPUMEHTA.

46 | JlocTOMHCTBA U HETOCTATKU MMPOU3BOJICTBEHHOT'O SKCIIEPUMEHTA.

47 | JIutepaTypHble HAyYHbIE UCCIIEI0BaHUS

48 | TeopeTnueckue Hay4HbIEC UCCIIECTOBAHMS

49 DKCIepUMEHTaIbHbBIE UCCIICT0BAHUS

50 | OG0OIIEHHBII ATOPUTM MTPOBEACHUSI HAYYHBIX UCCIICTOBAHNN

51 | Hayunas Ttema

52 | Hayunas npobGiema
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9. ®oHA OLIEHOYHBIX CPEACTB IJISl IPOBeAeHUS MPOMEKYTOYHOM aTTecTalun
o0y4yaromuxcs Mo AMCUMIIHHE

9.1. ITacnopT (poHIA OLIEHOYHBIX CPEACTB

No
1/
I

KonTtponupyemblie pa3aenbl
(TeMbI) TUCUUTUTUHBI

Kon
KOHTPOJIUPYEMOU
KOMITETEHIIUU
(vnu ee yacTu)

HaumenoBanue
OIIEHOYHOT'O
CpelcTBa

CoBepuieHCTBOBaHUE
TEXHOJIOTUYECKUX TIPOLECCOB C
UCIIOJIb30BaHUEM PE3yJbTaTOB
HAyYHBIX UCCIIEIOBAHUM

[IpoBenenue n o6paboTKa
PE3YJIBTaTOB HAYYHBIX
HUCCIICNOBAaHUN

[1K-2, 10

OTtuer o
BBIIIOJTHEHHIO
MPaAKTUYECKOTO
3aJaHus 1
«CoBepIlIeHCTBOBA
HUE OTeparum»
OTtuet o
BBIIIOJTHEHHIO
MPaAKTUYECKOTO
3aJaHus 2
«O0paboTka
pEe3yJIbTaTOB
AKCIIEPUMEHTAJIbH
BIX
HCCJICIOBAHUI

Otuyer 10
BBITIOJTHEHHIO
MPaAKTUYECKOTO
3aaHus 1
«CoBepuIeHCTBOBA
HUE OTIepaIum»
Oruer o
BBITIOJTHEHHIO
MPaAKTUYECKOTO
3aJIaHUS 2
«O0paboTka
pe3yJbTaTOB
AKCIIEPHUMEHTAJIbH
BIX
HCCIIEeIOBaHUI

9.2. Tunosble

KOHTPOJBbHBIC

3aJaHud HWJIN HHBIC

MaTrepualbl,

Heo0XoaAuMbIe ISl OUEHKH 3HAHMH, YMEHMH, HABBIKOB M (WJH) ONbITA
AEeATEJIbHOCTH, XapPAKTEePU3YIOIIMX 3Tanbl (POPMUPOBAHUS KOMIIETEHIMH B
npoiuecce 0OCBOEHUs1 00Pa30BaTEJbHOM MPOrPaMMbI
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9.2.1. IlpakTuyeckue padorsl. Ilepeyens pador:
IIpakTuueckoe 3aganue Nel. «CoBepIeHCTBOBaHUE ONIEPALIUN»

1. Heabp 3ansarus: @OopMHpOBaHWE HABBIKA MPOBEACHUM JIUTEPATypPHO-
MTATEHTHOT'O UCCJIEA0BaHUS.

2. AJITOPUTM BBINIOJTHEHHUS NPAKTHYECKOI0 3a1aHUSA

N3y4uTh NpeyioxKEeHHBIN TEOPETUUECKUN MaTEeprall.

CorylacHO  BapuaHTy  IIPOBECTH  JIUTEPATyPHO-NATEHTHOE  MCCICIOBAaHUE
MEXaHMYECKOU ONEepalrH.

3. Oxunaemplii (e) pe3yabrat (bl): opopmiieHre oryeTa B TpedyemMom opmare.

Ne OO0BEKT UCCIIEIOBAHUS
BapuaHTa

1 CoBepIlIeHCTBOBAHUE CBEPJIMIIBHOM OTepaIiuu

2 CoBepIlIeHCTBOBAHHUE PACTOYHOM OTepariuu

3 CoBepiieHcTBOBaHUE NUTH(OBATLHOM Onepanuu

4 CosepiieHcTBOBaHUE (HpE3EpHOI ornepaluu

5 CosepuieHcTBoBaHUE 3y00(dpe3epHOit onepanuu

6 CoBepIIeHCTBOBaHUE BHYTPULILTH(POBATBHOM ONEpAIHH

7 CoBepIiieHCTBOBaHUE TIPOTSKHOM oreparuu

8 CoBepIiieHCTBOBaHUE TUIOCKOIUTH(OBATBHOM ONEPALIH

9 CoBepIIeHCTBOBaHUE TOKAPHOUW OTepaluu

10 CoBepIlIeHCTBOBAaHHUE TOPIEKPYTIIONLIN(OBAIBHON ONEepaliy

11 CoBepI1eHCTBOBAHNE XOHUHIOBaJIbHOM OIepaluu

12 CoBepieHCTBOBaHUE MOJUPOBAILHON ONepaliviu

13 CoBepI1eHCTBOBAHUE TEPMHUUECKON onepaluu

14 CoBepllieHCTBOBaHUE 3yOOCTPOTaIbHOM OlEepaluu

15 CoBepIiieHCTBOBaHUE IIEBEHTOBAJIBHOM Onepaluu

16 CoBepIlIeHCTBOBAHHUE CBEPIIMIIBHON ONEepaluu

17 CoBepllIeHCTBOBAHHE PACTOYHOM OmNepauu

18 CoBeprieHcTBOBaHUE NMUTH(OBATLHOM OTepanuu

19 CoBepiilieHCTBOBaHHE (ppe3epHON onepanuu

20 CoseprieHcTBOBaHUE 3y00(dhpe3epHOit onepanuu

21 CoBepIiIeHCTBOBAaHUE BHYTPULILTH(OBATHHOM ONIEPATIHH

22 CoBeplilIeHCTBOBAHHE MPOTSKHOW OTEepaluu

23 CoBepiieHCTBOBaHUE TUIOCKONUTH(OBATHHOM ONIEPATIHH

24 CoBepuIeHCTBOBAaHUE TOKAPHOM ONEpaLlUN

25 CoBepllleHCTBOBAaHHUE TOPUEKPYIIONLIU(OBAIBHON ONepalnu

26 CoBepIlIeHCTBOBAaHHE XOHUHIOBAJILHON ONIepaIiuu

27 CoBepuieHCTBOBaHUE MOJUPOBAIBHON ONIEpali
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28 CoBepI11eHCTBOBAaHUE TEPMHUUYECKON ONEPALINH

29 CoBepiieHCTBOBaHUE 3y0OCTPOrajabHOM onepanuu

30 CoBepI11eHCTBOBaHUE IIEBEHIOBAJIBHOM Ollepaluu

IIpakTnueckoe 3aganmne Ne2. «O0paboOTKa pe3yabTaTOB SKCIEPUMEHTATIBHBIX
HCCIIEIOBAHUN.

1. Heasn 3anaTusi: DopMupoBaHue HaBbIKa 00PaOOTKU IKCIIEPUMEHTAIBHBIX
UCCIIEOBaHUN.

2. AJITOPUTM BBINIOJTHEHHUS MPAKTHYECKOT0 3a1aHUA
N3y4uTh NpeyioxKEeHHBIN TEOPETUYECKUN MaTEeprall.

CormacHo BApUAHTY IMPOBECTHU JIMTCPATYPHO-IIATCHTHOC HCCJIICA0OBAHUC

MEXaHMYECKOU ONepaLrH.

3. Oxunaemplii (e) pe3yabrat (b1): opopmiieHue oryeta B TpedyemMom opmare.

Bapuanm Nel

1. HaiitTn noBepuTENBHBIM HHTEPBAI NIOIaYU TP MPOJOJIBHOM TOUYEHHUHN BaJla AMAMETPOM 36MM

(IpoBenn 6 OTIBITOB).

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

OO BWINF-

2.Bcaencrue SKCriepuMeHTa U3MEPHUI MOMEHT CHIIBI TpeHusl. OOpaboTaTh pe3ysbTaThl 10
KPUTEPUIO TPYOBIX OLTHOOK.

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

OO WN -

3.IIpoBecHHBIC PKCTIEPUMEHTAIBHBIC UCCIIEIOBAHMS OTIMCHIBAIOTCS CIICAYIOIICH
SKCIIOHEHIIMAILHOMN 3aBUCUMOCTBIO:

U=C-e™

N=4

Cc,m-?
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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

O0paboTaTh pe3yNIbTATHI IO METOTy HAUMEHBIIINX KBAPATOB.
Bapuanm Ne2

1 OnpenenuTs JOBEPUTEIBHBIM HHTEPBAI CTOMKOCTH pe3la pu 00paboTke ctanu 45, mogade
S=0,2mMM/06 u rmyoune pezanus t=1,5Mm
Crotiikoctb pesna T=60,2mun; n=13; Si=10.3mun

2 [pu WCHBITAHUY TUTIOBOTO Y3JIa BaJI-BTYJIKA HCCIIEIYEeTCsl Harpy3Ka Ha oOpasiibl. [1omydeHsr
CIIETYIOIIHE 3aBHCUMOCTH:

p=f(W) — npakTuyeckas

P=f(W) — teoperuueckast

i pii, 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

NP WINRFPWN P WNP[—

w

OO6paboTaTh pe3ynbTaThl SKCIEPUMEHTA cOoriacHO kpuTeputo duiepa.

3 Uccnenyercs BiausiHue riryonHsl nutndoBanus Ha cuiny Pz, KonudectBo 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
S) 20,71 0,19
6 21,12 0,22

O06paboTaTh pe3yabTaThl 10 METOIy HAUMEHBIINX KBAAPaTOB.
Bapuanm Ne3

1.T1pu nuthe crutaBa Al-Si mpoBeseHo 8 onbITOB. OnpeienuTh TOBEPUTEIBHBIN HHTEPBAT
MaKCHMaJIbHOM CKJIIOHHOCTH K TOPSIYUM TPELIUHAM.

[N [ C% | 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. BBINOHUTE HCCIIEI0BAaHUS IEPOXOBATOCTU TOBEPXHOCTHOTO CJIOS JI€TAIM U3 cTanu 45 nocie
nuM(OBAHUSA IO KPUTEPHIO TPYOBIX OMIHOOK

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

O O|INDOI B WNF S

3. AnMa3HoeBBITIIakHBaHUEe poiukoB u3 cranu IX15 (HRC, 63-64). HccnenoBanue BIUSHHS
CKOPOCTH U M0JIaYH Ha HIEPOXOBATOCTb.
N=2 2R,=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 - - + 0,60

Onucarb pe3yabTaThl SKCIIEPUMEHTOB € IIOMOIIBIO MTOJTHHOMA.
Bapuanm Ned

1. I3mepuTh AOBEPUTENBHBIN HHTEPBAJl HAPYKHOTO IMaMeTpa Bajia C 3BOJIbBEHTHBIMU IIITUI[AMH.
[IpoBeneno 13  ombiTOB, cpenHee 3HadeHue auamerpa  cocrtaBisgeT  120,03Mmm,
cpenHekBaapatuuHoe oTkiIoHeHue 0,93.

2. IIpoBOIMINCH UCTIBITAHUS TOPMO30B MPU CKOPOCTAX CKOJBKEHUSA V ek max=120M/C, DaBICHUAX
2,5 Mna. HccrnenoBanu TtemmnepaTypy Ha TOBEPXHOCTH TpeHHs. [loyydeHbl cleayromnme
3aBUCHMOCTH:

t=f(W) — mnpakrudeckast

T=f(W) — Teopernueckast

I tij, °C Tij, °C

1

1200 1123,01

1125 1130,94

WIN P WIN| P
[EEN
[EEN
a1
(op}
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1500

1307

1250

1352,00

1482

1324

1250

1352,37

1112

NIFRPIWNRFRPWN -

1344

w

1093

1184,03

O06paboTaTh pe3yabTaThl SKCIIEPUMEHTA COTIIACHO KpuTepuio durepa.

3. IIpou3BecTH 3KCIPECC—OLEHKY TEOPETUUECKUX U SKCIIEPUMEHTAIBHBIX PE3YJIbTaTOB (CM.

ycnoue 3agaun No2). CaenaTb COOTBETCTBYIOIINE BBHIBO/IBI.

Bapuanm Ne5

1.OmnpenenuTh UHTEPBAJI BAPbUPOBAHUS U JIOBEPUTEIbHBIM HHTEPBAJ AUaMETpa BEPIINH 3yObeB

JUTsl KOCO3yObIX BasioB-mectepeH npu P,=0,9 u n=6.

D, Mm

99.030

98.971

99.201

98.894

98.990

OB WINEFRZ

99.007

2.1IpoBenu MpOYHOCTHBIE UCIBITAHUS TEXHUYECKOTO aTIOMUHUS (pacdeT BBIIOJIHUTD I10
KPUTEPUIO TPYObIX OIINOOK C JOBEPUTENBHON BEpOATHOCTHIO 0,9).

N O3 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. YrcTOBOE TOYEHHE JKECTKUX BATOB qruameTpoM d=40Mm u3 cranu 45 pesnamu U3 CIijiaBa
T15K6. UccnenoBanue BIUSTHUS TIIyOUHBI U CKOPOCTH PE3aHMUs HA CTOMKOCTh HHCTPYMEHTA.
T=f{(t;V)

N=22

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

N X1 X2 X1 Xz Y

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

Onucarb PE3YJIbTAThI SKCIIECPUMCHTOB C IIOMOIIBIO ITOJIMHOMA.
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Bapuanm Neb

1 H3mepsanu TBEpAOCTh MOBEPXHOCTHOTO CIJIOSI MpH a30TupoBaHuM Ha riayoune 0,1-0,4mm.
Onpenenutes JOBEPUTENbHBIA MHTEpPBAN TBEPJAOCTH, €CIM BEPOSATHOCTH IomajnaHus pasHa 0,9;
n=17; HB¢, 730, a cpennexBagpaTHUHOE OTKIIOHEHUE paBHO 7,24.

2.Ilpu tubke mpoBosoku muamerpoM 6mMM u3 cramun X20H80 moisrydeHbl mpakTHyecKkas u
Teopernyeckas 3aBucuMoctH pamuyca rudar=f(W) u R=f(W) cootBercTBeHHO. OOpaboTaTh

pe3ybTaThl SKCIIEPUMEHTA COIIIACHO KpuTeputo duiepa.

lij, MM

Rij, MM

1

18,23

17,97

18,04

18,21

18,09

18,30

18,09

18,52

18,00

18,14

18,00

17,99

18,75

BN RPIRWOINRFRPPRWN P <

18,46

18,25

3. ToproBoe ¢pe3epoBaHme TUIOCKUX TTOBEpXHOCTEN. VccnenoBanue BIUSHUS CKOPOCTH U

TJTyOMHBI pe3aHus Ha IIEPOX0OBATOCTb.
N=2 2R,=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 + - - 0,5
4 R - + 0,32

Omnucatb PE3YJIbTAaThl SKCICPUMCHTOB C IOMOLIBIO ITIOJIMHOMA.

Bapuanm Ne7

1. OHpe,Z[eJ'II/ITB ,Z[OBCpPITCJ'IbHBIfI HHTCPBAII. J'IY6I/IH]E>I HEMCHTUPOBAHHOTI'O CJIOA:

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

O N0 WN PSS
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| 9 | 0497 |

2. BbIMONMHUTE WCCIEIOBAaHUE TBEPAOCTH OpPOH3BI TIO KPUTEPHIO TPYOBIX OIMHUOOK C
JOBEpUTENHHOUN BepossTHOCTHIO 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~ WN R Z2

3.IIpoBeneHHbIE YKCTIEPIMEHTAIBHBIE NCCIIEI0BAHMS OTIMCHIBAIOTCS CIICAYIOIEH
SKCIOHEHIMAIbHON 3aBUCUMOCTBIO:

U=C-e™

N=6

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

O06paboTaTh pe3ynbTaThl 10 METOIy HAUMEHBIINX KBAPATOB.
Bapuanm Ne8

1. TIpu mummdoanuu ctanu 20X, MpoOBOAWIA U3MEPEHHS KaueCTBA MOBEPXHOCTHOTO cjiosi. Haitu
CPEIHEKBAPaTUYHOE OTKIOHEHUE U IOBEPUTEIbHBIN UHTEPBAJ, €CIIH:

n Ra, mxm n Ra,mMxm
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. IIpoBecTH HcCleIOBaHNS MAKCUMAITbHOM TIOPUCTOCTH BTOPOr0 KOMIIOHEHTA B ciuiaBe Mg-Al
10 KPUTEPHIO IPyOBIX OLIHOOK.

C,%
6,0
8,0
7,8

10,1
8,3
9,1

OO AW NS
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7 7,5
8 8,7
3.IlosyuncroBo€ M YUCTOBOE TOYEHUE HAPYKHOM  LWIMHAPUYECKOW  IOBEPXHOCTH.
HccnenoBanue BIUSAHUAS CKOPOCTH pPe3aHUs U I10J1a4U Ha IEPOXOBATOCTD.
N=2 2R,=f(V;S)
80m/mMuH <V < 200M/MuH
0,05MM/00 < S < 0,4MMm
N X1 X2 X1 X2 Y
1 + + + 0,5
2 - + - 0,25
3 + - - 0,45
4 - - + 0,32

Onucarb pe3yabTaThl SKCIIEPUMEHTOB € TIOMOIIBbIO TIOJMHOMA.

1.Onpenenuts JTOBEPUTENbHBIA HMHTEPBAI BPEMEHHU, KOTOPOE

Bapuanm Ne9

00paboTtky Brynku. Tep=14,3 1mun; n=15; Si=5.142mMun

norpedyercsi Ha TOKapHYIO

2.1lpn mnmdoBaHUM MIUHIENS HCCIEAYyeTCs TeMIlepaTypa B 30HE KOHTaKTa 3aroTOBKH U
uuidoBanabHOro kpyra. Ilomydyensl mpaktudeckas U Teopernueckas 3aBucumoctd t=f(W) u
T=f(W) coorBeTcTBEHHO.

tij, H

Ti, H

1

125,4

1247

125,1

125,9

125,2

124,8

124,4

125,7

126,0

125,3

124,1

125,0

W R AN R AWM=

1247

S

125,1

124,9

OO6paboTaTh pe3ynbTaThl SKCIIEPUMEHTA COTJIacCHO KpuTepuio duiepa.

3. Uccnenyercst 3aBUCMOCTb CUJIbI pe3aHusi OT IIyOuHBbI pe3anusi. KomnuectBo 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 11

O6pa6OTaTL PE3YJIbTATHI 10 METOAY HAMMCHBIIINX KBAJIPATOB.

Bapuanm Nel0

24




1.ITo TeopeTM4YeCKUM JaHHBIM KOHTAKTHBIE JeGOpMalUU B CYNIOPTaxX TOKAPHBIX CTAHKOB
coctaBisioT 80-90% o6mux nepemenieHnii. BenencTsue npoBeieHUs SKCIIEPUMEHTA MTOJTyYSHBI
cien.3HadeHus (cM. Tabn.). OnpeaenuTs J0BepUTEIbHBIN nHTEpBan pu P,=0,9

F,%
90
83
95
86
89
75

OO WNF S

2.IIpoBenu wccnea0BaHUs H3HOCA OTBEPCTHHA B KOPITYCE DJICKTPOJBHTATEINIS TpeTHa3HAYCHHBIC
MO HAapyXHBIC KOJbI[a TOJIIMITHUKOB KaueHUs. OOpaboTaTh pe3yinbTaThl AIKCIEPUMEHTA
COrJIacHO KpuTepuro dumiepa.

[Tonydyens! npaktrueckas U Teopernueckas 3apucumoct u=f(W) u U=f(W) cooTBeTCTBEHHO.

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

WINFRPWINFRPWNRFPWN P |—

3.IIpou3BecTu SKCIPECC—OUEHKY TEOPETHUYECKUX U OKCIEPUMEHTAIBHBIX PEe3yJlbTaTOB (CM.
ycnoBue 3agaun Ne2). CrenaTb COOTBETCTBYIOIINE BBIBO/IBL.

Bapuanm Nell

1.ITlpu nuthe crmaBa Al-Si mpoBeneHo 8 ombIToB. OmnpenenuTbh JOBEPUTEIbHBIM HHTEpBal
MaKCHMAJIbHOM CKJIIOHHOCTH K TOPSIYUM TPELIUHAM.

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.IIpoBeny MPOYHOCTHBIEC UCTIBITAHUS TEXHUYECKOTO AIFOMUHUS (PacyeT BHITOJHUTH 110
KPUTEPHIO IPyObIX OIHMOOK C TOBEPUTEIHHOM BeposATHOCTHIO 0,9).

N Os n Oz

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. ToproBoe ¢pe3epoBaHue MIIOCKUX TOBEpXHOCTEN. VcciienoBanne BIUSHUSI CKOPOCTH U
TJTyOMHBI pe3aHus Ha IIEPOXOBATOCTb.
N=2 2R,=f(Vt)
20m/muH <V < 40M/MuH
0,5MMm <t <1,5Mm

N X1 X2 X1 Xo Y

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

Onucarb pe3yabTaThl SKCIIEPUMEHTOB € TIOMOILBIO MTOJIHHOMA.
Bapuanm Nel2

1.Omnpenenuth UHTEPBAJI BApbUPOBAHUS U IOBEPUTEIbHBIN HHTEPBAJ AUaMETpa BEPIINH 3yObeB
JUTsl KOCO3yObIX BasioB-mecteper npu P,=0,9 u n=6.

D, Mm
99.030
98.971
99.201
98.894
98.990
99.007

OO WINEFRZ

2. BBIMOJHUTE WCCIEIOBAaHME TBEPAOCTH OpOH3bI IO KPUTEPUIO TPYOBIX OIIMOOK C
JOBEPUTEIIbHON BeposTHOCTHIO 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

~NolgbhwNEFZ

S,HCCJ'IC,Z[yeTCH BIUAHHUC FJIy6PIHBI H_IJ'II/I(I)OBaHI/ISI Ha CUITy P;. KoanuectBo ypOBHCfI N=6
Pz:C'tm
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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

O06paboTaTh pe3yNIbTATHI IO METOTy HANMEHBIIINX KBAPATOB.

n

H, mm

0,315

0,364

0,272

0,436

0,532

0,301

0,245

0,570

OONOO|OIBW N

0,497

Bapuanm Nel3
1. Onpenenuth JOBEPUTENbHBIN HHTEPBAI INTyOUHBI IEMEHTUPOBAHHOTO CIIOS:

2.1IpoBOIMINCH UCTIBITAHUS TOPMO30B TPU CKOPOCTAX CKOTBKEHUS V ek max=120M/C, TaBICHUAX
2,5 Mna. HccnepoBanu TemmepaTypy Ha MOBEPXHOCTH TpeHus. llomydeHsl crenyromme

3aBHCHMOCTH:
t=f(W) — npaktuueckas; T=f(W) — TeopeTnueckas
| j tij, °C Tjj, °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 pe3ynbTaThl SKCIIEPUMEHTA COTTIaCHO KpuTepuio duinepa.
3.IToayyucToBOE W  YKHCTOBOE TOYCHHWE HAPYKHOW  IMIMHAPHYCCKOH  TOBEPXHOCTH.
HccnenoBanue BIUSHUS CKOPOCTH PE3aHUS U T0Ia4M Ha MIEPOXOBATOCTb.
N=2 2R,=f(V;S)
80M/mMuH <V < 200M/MuH
0,05Mm/06 < S < 0,4mMMm
N X1 X2 X1 X2 Y
1 + + + 0,5
2 - + - 0,25
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3 + - - 0,45
4 - - + 0,32
Omnwucath pe3yabTaThl SKCIEPUMEHTOB C TOMOIIBIO MTOJIMHOMA.

Bapuanm Nel4

1 OnpenenuTb AOBEPUTEIBHBIA MHTEPBAJl CTOWKOCTH pe3lia Mmpu o0paboTke cramu 45, momaye
S=0,2mMm/06 u rmyoune pezanus t=1,5Mm
Croiikoctb pesna T=60,2mun; n=13; Si=10.3mun

2 [IpoBenu uccnenoBaHus U3HOCA OTBEPCTUM B KOPILYCE AJIEKTPOJBUraTells NpeJHa3HaYeHHbIE
[0/l HapyXHbI€ KOJbLA IOJIIMIIHUKOB KaueHus. OOpaboTaTh pe3ynbTaThbl 3KCIEPUMEHTA
COIJIacHO KpuTepuro dumiepa.

[Tomyuensl npaktuyeckas u reopernyeckas 3aBucuMoct u=f{W) u U=f(W) cooTBeTcTBEHHO.

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

WIN P WNEFRWNEFPIW N P|—

3 HpOBeI[eHHHC SKCIICPUMCHTAJIBHBIC UCCIICAOBAHN OITMCBIBAOTCA CJ'IGI[YIOH_Ieﬁ
9KCIOHEHIINAJIbHOM 3aBHCHUMOCTBIO:

U:C.emx

N=4

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

OO6paboTaTh pe3yabTaThl 10 METOly HAUMEHBUINX KBAJAPaTOB.
Bapuanm Nel5

1.OnpenenuTs JOBEPUTENbHBIN HHTEPBAI BPEMEHHU, KOTOPOE NOTpedyeTcs Ha TOKApHYIO
00paboTtky BTynku. Tep=14,31mun; n=15; Si=5.142mMun

2. BcaencTue skcriepuMeHTa U3MEPUIIM MOMEHT CHJIbl TpeHusl. O0paboTaTh pe3ynbTaThl MO
KPUTEPHIO IPyObIX OLIHOOK.

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

OB W N

3.IIpoBeieHHBIE SKCIEPUMEHTAIBHBIE UCCIEA0BAHMS OMTMCHIBAKOTCS CIAEAYIOLIEH
JKCHOHEHIIUATIbHON 3aBUCUMOCTRIO:

U=C-e™

N=6

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

O6paboTaTh pe3yabTaThl IO METOTy HAUMEHBIIINX KBAAPaTOB.
Bapuanm Nel6

1. I3MepuTh JOBEPUTEILHBIN HHTEPBAI HAPYKHOTO TMaMeTpa Bajia C IBOJIbBEHTHBIMH ITUTHIIAMH.
[IpoBeneno 13 omwiTOB, cpenHee 3HadeHuWe  guamerpa  cocrtasiser  120,03mm,
cpenHekBaaparuuHoe oTkiIoHeHue 0,93.

2.Tlpy nuMpOBaHWH MIMHHACIS HCCIEAYeTCs TEMIleparypa B 30HE KOHTAKTa 3arOTOBKH H
nroBabHOTO Kpyra. [loiydeHbl NMpakTHYecKas W TeopeThdeckas 3aBucumoctd t=f(W) u
T=f(W) coorBeTcTBEHHO.

i tij, H Tij, H

1 125,4
1247 125,2
125,1

125,9

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

124,1
125,0 124,9
1247
125,1

W R AN R AW N[

N

O6pa6OTaTL PE3YIbTATHI SKCIICPUMCHTA COTJIACHO KPUTCPUTO d)nmepa.

3. HpOI/I3BeCTI/I OKCIPECC—OUCHKY TCOPCTHYCCKUX U ISKCICPUMCHTAJILHBIX PC3YJIIbTATOB (CM.
YCJIOBHUC 3ala4uun NQZ). CI[CJ'IaTB COOTBCTCTBYIOIIIMC BBLIBO/JIBI.
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Bapuanm Nel7

1.TTpu mmudosanuu ctanu 20X, TPOBOIMIN U3MEPEHUS KadecTBa MOBEPXHOCTHOTO ciiosi. Haiitu
CPEIHEKBAPATUUHOE OTKJIOHEHHE U IOBEPUTEIbHBIA UHTEPBAJ, €CIIU:

n Ra, MM n Ra,mMrm
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

2.11pu WCIIBITAHUY TUTIOBOTO Y3JIa BaJI-BTYJIKA HCCIIEIYeTCsl Harpy3Ka Ha oOpasiibl. [lomyueHs
CIIETYIOIIE 3aBHCUMOCTH:

p=f(W) — npaktuyeckas

P=f(W) — teoperuueckast

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

N FRPWNRFRPWNRFRPWN P —

w

OO6paboTaTh pe3ynbTaThl SKCIEPUMEHTA COTIacHO KpuTeputo duiepa.

3.IIpou3BecTH 3KCIPECC—OLEHKY TEOPETUUYECKUX U IKCIIEPUMEHTATIbHBIX PE3YJIbTAaTOB (CM.
ycnoBue 3afaun Ne2). Crenatb COOTBETCTBYIOIINUE BHIBOJIBI.

Bapuanm Nel8

1.HaiiTu 1OBepUTEIbHBINM UHTEPBAII TIOJaYH MPH MPOJAOJIHHOM TOYCHUH BaJla TUAMETPOM 36MM
(TIpoBeN 6 OTIBITOB).

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

OO WN -
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2.Ilpu rubke mnpoBosoku nuamerpoM 6mMMm u3 cramun X20H80 moisrydeHbl mpakTuyeckas u
TeopeTuyeckas 3aBUCHUMOCTU pamuyca rubar=f(W) u R=f(W) coorBercTBenHo. OOpaboTaTh
pe3yJIbTaThl SKCIIEPUMEHTA COTIacHO Kpureputo dumepa.

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

AIWINRFPPRWOINRPRPRRWN P

3. Uccnenyercst 3aBUCUMOCTh CHIIBI pe3aHus OT I1yOuHbI pe3anus. KomnuectBo ypoBHeit N=4
PZ:C'tm

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

O6paboTaTh pe3ynbTaThl 10 METOIy HAUMEHBIINX KBAPATOB.
Bapuanm Nel9
1.lo TeopeTWYEeCKUM JaHHBIM KOHTaKTHbIE JedopMaldyd B CYNIOPTaX TOKAPHBIX CTaHKOB

coctaBisioT 80-90% o6mux nepemeneHuil. BeiencTBrue npoBeaeHNs SKCIEPUMEHTA MOTY4EHBI
cnen.3HadeHus (cM. Tab:.). OnpeaenuTs J0BEepUTENbHBINA nHTEepBal npu P,=0,9

F,%
90
83
95
86
89
75

OO W NS

2. IIpoBecTH HcCleIOBaHUSI MAKCUMAITbHOM TIOPUCTOCTH BTOPOr0 KOMIIOHEHTA B ciuiaBe Mg-Al
10 KPUTEPHIO IPYyOBIX OLIHOOK.

C,%
6,0
8,0
7,8

10,1
8,3

Ol BIW NS
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6 91
7 7,5
8 8,7

3. AnmazHoeBbIrakuBanue poiukos u3 cranu HIX15 (HRC, 63-64). MccnenoBanue BIUsHUS
CKOPOCTH M I0JIa4X Ha IIEPOXOBATOCTb.
N=2 2R,=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

Onucarb PE3YIBTATHI SKCIICPUMCHTOB C IOMOIIBIO ITOJIMHOMA.

Bapuanm Ne20

1. U3mepsnu TBEpIOCTh MOBEPXHOCTHOTO CJIOSI MpU a30TUpoBaHuM Ha TiyouHe 0,1-0,4Mm.
OnpenenuTh NOBEPUTENBHBIN WHTEpBaT TBEPAOCTH, €CIM BEPOSATHOCTH MomagaHus pasHa 0,9;
n=17; HB¢, 730, a cpenHekBaipaTHYHOE OTKJIOHEHUE paBHO 7,24.

2. BBIMOJHUTE MCCIIeIOBaHUS IEPOXOBATOCTH MOBEPXHOCTHOTO CJIOS JA€TANIN U3 cTaiu 45 mocie
nuTOBaHUS MO KPUTEPHUIO TPYOBIX OITHO0K

Ra,MxMm

0,08

0,32

0,25

0,32

0,08

0,63

1,25

0,25

OIOINO OB WNFS

0,63

3.UncroBoe TOUeHHE )KECTKHX BaioB quameTpom d=40MM u3 cranu 45 pe3riaMu U3 CIuiaBa

T15K6. MccnenoBanue BIUSIHUS TTyOUHBI M CKOPOCTH pe3aHUs HA CTOUKOCTh HHCTPYMEHTA.
T={(t;V)
60M/MuH <V < 80M/MuH

N=22

0,1mMm <t < Imm

N X1 X2 X1 Xz Y

1 + + + 59,56
2 - + - 60,01
3 + - - 58,42
4 - - + 62,38
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Onwucarb pe3yapTaThl SKCIIEPUMEHTOB € IOMOIIbIO TIOJIMHOMA.

Bapuanm Ne21

1. I3MepuTh JOBEPUTEIBLHBIN HHTEPBAJI HAPYKHOIO JUaMeTpa Baja C 3BOJbBEHTHBIMU HUIMIAMHU.

[IpoBeneno

13

OIIBITOB,

cpenHee

cpenHekBagpatndHoe oTkioHeHue 0,93.

3HA4YCHUC

JTraMeTpa

cocraBiuger  120,03Mm,

2. BcriencTBre 3KCIEpUMEHTA M3MEPUWIM MOMEHT CHIbl TpeHus. OOpaboraTh pe3ysbTaThl IO
KPUTEPHIO TPyObIX OMIHOOK.

n

W,
Hwm

24,2

14,5

21,6

22,9

23,1

OO WINF-

30,2

3. Anma3HoeBbITIakHBaHUe poukoB u3 cranu IX15 (HRC, 63-64). HccnenoBannue BIUSHHS
CKOPOCTH U M0JIaYH Ha HIEPOXOBATOCTb.
N=2 2R,=f(V;S)

20m/mMuH <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

Omnucatb PE3YIBTAThI SKCIICPUMECHTOB C IIOMOLIBIO ITIOJIMHOMA.

Bapuanm Ne22

1. V3Mmepsimu TBEpJAOCTh MOBEPXHOCTHOTO CJIOS MpH a30THpoBaHuu Ha Tiyomne 0,1-0,4MM.
Onpenenuth JOBEPUTENBbHBIN HMHTEPBAT TBEPAOCTH, €CIU BEPOSTHOCTH momanaHus pasHa (,9;
n=17; HB¢, 730, a cpenHekBaipaTHuHOE OTKJIOHEHHE paBHO 7,24,

2.TIpu UCTIBITAHUM THIIOBOT'O y3JIa BAJI-BTYJIKA UCCIIEAYETCs HAarpy3ka Ha oOpasisl. [1omydeHsl
CIIEYIOIIHE 3aBHCHMOCTH:
p=f(W) — npaktuueckas
P=f(W) — teoperuueckast

pij, H

Pij, H

1

512,98

513,21

512,99

512,82

511,83

511,75

511,80

511,96

R W NP 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

O6paboTaTh pe3yabTaThl IKCIIEPUMEHTA COTIIACHO KpuTepuio Duiiepa.
3.IIpounsBecTH 3KCIPECC—OIEHKY TEOPETUIECKUX U IKCIIEPUMEHTAIBHBIX PE3yIbTaTOB (CM.
ycioue 3agaun No2). CaenaTb COOTBETCTBYIOIINE BBHIBO/IBI.
Bapuanm Ne23
1 Omnpenenuth TOBEPUTEIbHBIN HHTEPBAJ CTOMKOCTH pe3lia mpu 0opadboTke ctanu 45, nojgaue
S=0,2MM/06 u riryOuHe pe3anus t=1,5Mm

Crotiikocth pesna T=60,2mun; n=13; Si=10.3mun

2 BbINOMHUTE UCCIIEJOBaHMSI IEPOXOBATOCTH MOBEPXHOCTHOTO CIIOS JIeTalld U3 cTanu 45 nocine
nUI(OBaHUS IO KPUTEPUIO TPYOBIX OLTHOOK

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

O ONOOBWN S

3 TopmoBoe ¢pe3epoBaHue NIOCKUX OBEpXHOCTEH. VcciiemoBanne BIUSHHAS CKOPOCTH U
ITyOMHBI pe3aHus Ha IIEPOXOBATOCTb.
N=2 2R,=f(Vt)
20M/MuH <V < 40M/MuH
0,5Mm <t <1,5Mm

N X1 X2 X1 X2 Y

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

Onwucath pe3yabTaThl SKCIEPUMEHTOB C TOMOIIBIO TOJIMHOMA.
Bapuanm Ne24

1.OnpenenuTs JOBEPUTENbHBIN HHTEPBAI BPEMEHHU, KOTOPOE NOTpedyeTcs Ha TOKAPHYIO
00paboTtky BTynku. Tep=14,31mun; n=15; Si=5.142mMun

2.IIpoBoAMANCh UCTIBITAHUS TOPMO30B MPH CKOPOCTAX CKOJBXEHUS V cxmax=120M/C, TaBICHUAX

2,5 Mmna. HccnenoBanu TtemrmepaTypy Ha IOBEpXHOCTH TpeHus. [losyueHsl crenyromue
3aBUCHUMOCTH:
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t=f(W) — npakrnueckas
T=f(W) — TeopeTnueckas

| tij, °C Tjj, °C

1010
1200 1123,01
1156

1

1250
1125 1130,94
1021

1500
1307 1352,00
1250

1482
1324 1352,37
1250

1112
1344 1184,03
1093

w
NP WINEFRPWNRFRPWNRFRPWN|FP—

w

O06paboTaTh pe3ynbTaThl 3KCIIEPUMEHTA cOTTIacHO kputeputo duiepa.

3.IIpoBeneHHbIE SKCTIEPUMEHTANIbHBIE HCCIIEI0BAHUS OMMCHIBAIOTCS CIEAYIOLIei
9KCIIOHEHIMAJIbHON 3aBUCUMOCTBIO:

U:C.emx

N=4

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

O06paboTaTh pe3ynbTaThl 10 METOIy HAUMEHBIINX KBAPATOB.

Bapuanm Ne25

1.HaiiTu 1OBEpUTENbHBIN UHTEPBA TI0OJJAYH IPH MPOJAO0IHHOM TOUYCHUH Bajia JUAMETPOM 36MM
(TIpoBeN 6 OTIBITOB).

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

OO AW N

2.IIpoBeny MPOYHOCTHBIE UCTIBITAHUS TEXHUUYECKOTO AIFOMUHUS (pacyeT BHIMOIHUTH 110
KPHUTEPUIO TPyOBIX OIIMOOK C JOBEPUTEIBHON BeposTHOCTHIO 0,9).
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N Os n Oz

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 Bnusiaue riryonnsl nummdoanus Ha cuiny Pz, KonmdectBo 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

O6paboTaTh pe3yabTaThl IO METOTy HAUMEHBIIINX KBAJAPaTOB.
Bapuanm Ne26

1. Onpenenuth JOBEPUTENbHBIN HHTEPBAI INTyOUHBI LIEMEHTUPOBAHHOTO CIIOS:

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

OIOINOO|OI AW NS

2.1lpu rubke mpoBosioku auamerpoM 6MM u3 crtanu X20H80 momydeHbl mpakTUyecKas |
Teopernyeckas 3aBucuMocTu panuyca rudar=f(W) m R=f(W) coorBercTBenHO. OOpaboTarh
Pe3yNbTaThl SKCIIEPUMEHTA COTTIacHO KpuTeputo durniepa.

I 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

N
NP ARWNRBRWN P«
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3 18,75
4 18,46

3.IIpousBecTH HKCIPECC—OIEHKY TEOPETUYECKUX M HKCIEPUMEHTAIBHBIX PE3YyIbTaTOB (CM.
ycnoBue 3agaun Ne2). Crenatb COOTBETCTBYIOINUE BBIBOIBI.

Bapuanm Ne27
1.ITo TeopeTMYeCKMM JaHHBIM KOHTAKTHBIE JedOopMaluyd B CYNIOPTaX TOKAPHBIX CTAHKOB

coctaBisoT 80-90% o0mux nepemeniennii. BeaencTBue npoBeneHus SKCIEPUMEHTA MOJTyIESHBI
cien.3HadeHus (cM. Tabin.). OmpenenuTs J0BepUTeNbHbIN nHTEepBal ipu P,=0,9

F,%
90
83
95
86
89
75

OO~ WDN PSS

2. BBIMONMHUTH WCCIENOBAaHWE TBEPAOCTA OPOH3BI TIO KPUTEPHUIO TPYOBIX OIMIMOOK C
JOBEPUTEBHOMN BeposTHOCTRIO 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

~Nog|h~hw N Z

3.HucroBoe TOUCHHUE KECTKUX BAIOB nuaMeTpoM d=40mMM u3 cranu 45 pesliaMu U3 CruiaBa
T15K6. UccnenoBanue BIUSHUS TTYOMHBI U CKOPOCTH PE3aHUS HA CTOMKOCTh HHCTPYMEHTA.
N=22 T=(t;V)
60m/MuH <V < 80M/MHUH
0,1mMm <t < Imm

N X1 X2 X1 X2 Y

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

Onwucath pe3yabTaThl SKCIEPUMEHTOB C TOMOIIBIO TOJIMHOMA.
Bapuanm Ne28

1.ITpu nutke crinaBa Al-SinpoBeneHo 8 onbIToB. ONpeaeauTh JOBEPUTEIbHBIN HHTEpBa
MaKCHMaJIbHOM CKJIIOHHOCTH K TOPSIYUM TPELIUHAM.

| N | % | 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. TIpoBecTu uccie0BaHUsI MAKCUMAIbHOM MOPUCTOCTH BTOPOTO KOMIIOHEHTA B cijiaBe Mg-Al

10 KPUTEPHIO TPYObIX OIIHOOK.

C,%

6,0

8,0

7,8

10,1

8,3

91

7,5

O N[OOI WN S

8,7

3. Uccnenyercs 3aBUCUMOCTD CUJIBI pe3aHUsl OT rIyOuHbI pe3anus. KomruecTBo ypoBHelt N=4

PZ:C'tm

P,

t

10,24

0,8

12,01

1,2

9,97

0,5

Alw|NRZ

11,39

1,1

O06paboTaTh pe3ynbTaThl 10 METOIy HAUMEHBIINX KBAPATOB.

Bapuanm Ne29

1. TIpu mummdoanuu ctanu 20X, IpOBOAMIIA U3MEPEHHS KauyecTBa MMOBEPXHOCTHOTO ciios. Halitu

CpE€AHCKBaAPAaTUIHOC OTKIIOHCHUC U ,I[OBCpI/ITeJ'IBHHﬁ HWHTEPpBAJI, €CIIN:

n Ra, MM n Ra, MM
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

2.1lpu nutndoBaHUM MIMHHAETS HCCIEIYeTCs TeMIeparypa B 30HE KOHTaKTa 3arOTOBKH M
nutdoBanbHOro Kpyra. IlosmydeHsl mpakTHueckas W TeopeThueckas 3aBucumoctd t=f(W) wu
T=f(W) cooTBeTcTBEHHO.

tij, H

Tij, H

1

125,4

1247

125,1

125,9

125,2

124,8

124,4

W N R AW N =

125,7

125,3
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4 126,0
3 1 124,1
2 125,0 124,9
3 1247
4 125,1

O6paboTaTh pe3yabTaThl IKCIIEPUMEHTA COTIIACHO KpuTepuio Duiiepa.

3.IIpoBeieHHBIE SKCIEPUMEHTAIBHBIE UCCIEA0BAHMS OMMCHIBAKOTCS CIAEAYIOLIEH
IKCIOHEHIIUATIbHON 3aBUCUMOCTRIO:

U:C.emX

N=6

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

O6paboTaTh pe3yabTaThl IO METOTy HAUMEHBIIINX KBAJAPaTOB.
Bapuanm Ne30

1.OmnpenenuTh UHTEPBAJI BApbUPOBAHUS U IOBEPUTEIbHBIN HHTEPBAJ AUaMETpa BEPIINH 3yObeB
JUTsl KOCO3yObIX BasioB-mecteper npu P,=0,9 u n=6.

N D, mMm
99.030
98.971
99.201
98.894
98.990
99.007

OO WINF-

2.IIpoBenu wcciaenoBaHusT U3HOCA OTBEPCTUI B KOPITyCE SJIEKTPOJBUTATENS TpEAHA3HAYCHHBIC
MOoJ HapyXHbIe KOJbIa MOJIIMIHUKOB KaueHus. OOpaboTaTh pe3ynbTaThl AKCIEPUMEHTA
coryacHo kpurepuro duiepa.

[Tonyuensl npakTuyeckas u Teopernyeckas 3aBucuMocT u=f(W) u U=f(W) cooTBeTCTBEHHO.

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

WINFPWINEFPWNFRPWNFP—
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3.IIosnyuncroBoe

N=2 2R,=f(V:S)

M 4YUCTOBOE TOYEHHUE HAPYKHOM ULUIUHIAPUYECKOW IOBEPXHOCTH.
HccenenoBanue BIUSHUAS CKOPOCTH PE3aHUs U IIOJIaYU HA IIEPOXOBATOCTD.

80M/MuH <V < 200M/MuH
0,05MM/06 < S < 0,4mm

N X1 X2 X1 X2 Y

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

Onucarb pe3yabTaThl SKCIIEPUMEHTOB € IIOMOILBIO TOJIMHOMA.

KpuTtepun oneHku npakTuyeckux padoor:

- («GauTCHO». pa60Ta BBIIIOJIHEHA B COOTBCTCTBUU C MCTOAUYCCKHUMHU YKA3aHUAMU,

oopmiieHa TPaMOTHO, CTYJIEHT TEXHUYECKHU MPABMIBHO (DOPMYIUPYET OTBETHI HA

pacCMaTpuBaCMbIC BOITPOCHI.

- «(HEC 3a4YTCHO» pa60Ta BBITIOJIHCHA C OIIII/I6KaMI/I, CTYACHT HC UMCCT

MpCaACTaBJIICHHA O paCCMATPHUBACMBIX BOIIPOCAX, 0o pa60Ta HC BBITIOJIHCHA

KpuTtepumn oneHku npakTuyecKux pador:

- «3a4TEHOY»: paboTa BBHINOJIHEHA B COOTBETCTBUU C METOJUYECKUMHU YKA3aHUSIMU,
odopMiIeHa TPAMOTHO, CTYJIEHT TEXHUYECKHU MPABUIBHO (HOPMYTUPYET OTBETHI HA
paccMaTpUBaeMbI€ BOIIPOCHL.

- «HE 3a4TEeHO» paboTa BBIMOJHEHA C OITHOKAMH, CTYICHT HE UMEEeT
MPEICTABICHUS O PaCCMAaTPUBAEMBIX BOMPOCaX, TUO0 paboTa HE BHITIOJIHEHA

IIpuMepHbIi NepeYyeHb TeCTOBbIX 3aIaHUH

3aganue Nel

Kak Ha3bpIBaeTcs 3aKOH, KOTOPBII ONpeeNsieT )KU3HECTTOCOOHOCTh TEXHUUYECKOM

CUCTEMBI?

[EN

w N
=~ |~  ~

N

BI>I6€DHT€ OAHWH U3 5 BApPHWAHTOB OTBCTA:
3aKOH OpraHU3alMu CUCTEM
3aKOH 3BOJIIOLIMU CUCTEM
3aKoH eIMHCTBA 1 OOPHOBI MPOTUBOIOIOKHOCTEH

3aKoH nepexoJa KOJINYCCTBCHHBIX U3MEHCHHMI B KAUECTBCHHBIC
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3aKOH OTpULIAHUS OTPULIAHUS

3amanmne Ne2

Kak Ha3piBaeTcs 3aKOH, KOTOPBIM ONPENEIAET Pa3BUTUE TEXHUYECKON CUCTEMBI?

Bbl{)CpH'l‘C OIWH U3 5 BApHUAHTOB OTBCTA!:
3aKOH OpraHU3alu CUCTEM
3aKOH ABOJIIOLIMM CUCTEM
3aKOH €IMHCTBA U OOPHOBI MPOTUBOMOIOKHOCTEN
3aKoH nepexo/ia KOJIMUYEeCTBEHHBIX U3MEHEHHUI B KAUeCTBEHHbBIE

3aKoH OTpHUIAaHUA OTPUITAHHA

3aganne Ne3

Kaxk Ha3bIBaeTCs 3aKOH, KOTOPBIHA ONPEIEIAET OJHO U3 OCHOBOIIOJIATAIOIAX
MOHSITUHM TEOPUH PEUICHUSI N300peTaTeIbCKHUX 3a/1a4 — MPOTHUBOpeune?

1)
2)

BbIGCpHTC OIUH U3 5 BApUAHTOB OTBECTA:
3aKOH OpraHMU3alu CUCTEM
3aKO0H YBOJIIOLINU CUCTEM
3aKoH eIMHCTBA ¥ OOPHOBI MPOTHUBOIOIOKHOCTEH
3aKoH mepexo/ia KOJINYEeCTBEHHBIX U3MEHECHUH B KaUeCTBEHHBIE

3aKoH OTpHULOaHUA OTPUIAHHA

3ananue Ned

Kaxk Ha3pIBaeTcs 3aKOH, KOTOPBIN OMpeneseT o0l MeXaHu3M Pa3BUTHUS
TEXHAYECKON CUCTEMBI?

BI)I()CPHTC OIHUH U3 5 BApHUAHTOB OTBECTA:
3aKOH OpraHU3alu CUCTEM
3aKOH 3BOJIIOIIMHA CUCTEM
3aKoH eMHCTBA 1 OOPHOBI MPOTUBOIIOIOKHOCTEH
3aKOH nepexo/ia KOJITUYECTBEHHBIX U3MEHEHUM B KAUECTBEHHBIC

3aKOH OTpHUIIaHUS OTPUIIAHUS

3aganue Ne5

Kak Ha3bIBaeTcs 3aK0H, KOTOPBIN ONPEAEIIAET IPOLECC PA3BUTHUS TEXHUYECKOU
CHUCTEMBI I10 CIIUPAIN C IPUMEHEHUEM HOBBIX MATEPUATIOB, TEXHOJIOTUNA U T. 1.7

BI)I6€])HT€ OAHWH U3 5 BApPHWAHTOB OTBCTA:
3aKoH OpraHu3alyi CUCTEM
3aKOH 3BOJIIOLIMH CUCTEM
3aKoH eMHCTBA 1 OOPHOBI MPOTUBOIOIOKHOCTEH
3aKoH nepexo/ia KOJIMYEeCTBEHHbIX U3MEHEHUI B KaUeCTBEHHbIE

3aKoH OTpHUIaHUA OTPHUIIAHHA
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3amanme Nel91

Kaxk B opuentupoBanHom rpade 00603Ha4aroTCsA BBIXOAHBIE MOTOKHU BEIIECTBA,
SHEPTUU U CUTHAJIOB?

Bri6epute onuH U3 4 BapuaHTOB OTBETA!

w N
OO w >

N
NN N N

3aganne Nel92

VYkaxxuTe CBOMCTBA TEXHUYECKOTO O0BEKTA MPHU UACATIbHOM TEXHUYECKOM
pELIEHNUHN.
BbI6CPHTC HECKOJIbKO H3 4 BapUaHTOB OTBETA:

TexHUUeCKUi 00BEKT HE OKa3hbIBACT HUKAKOTO OTPHUIATCIIBHOTO

Y BJIMSTHUS HA YeJIOBEKa

2 TexHuueckuit 00bEKT HYHKIIMOHUPYET OECKOHEYHO JITTUTENIbHOE
BpeMst 0€3 OCTAaHOBOK M pEMOHTA

3) TexHuueckuit 00beKT QYHKIIMOHUPYET O€3 YenoBeKa

4) TexHuueckuit 00beKT BCE BpeMsl BBIIOIHSET MOJIE3HYIO PadOTy

3aganue Nel193

VYKakuTe CBOMCTBA TEXHUYECKOT0 00BEKTa IMpru UACAJIbHOM TCXHUYCCKOM
PCUICHUU.

BI)I()CPHTC HECKOJIBKO U3 4 BAPHUAHTOB OTBCTA:

Pa3Mepsl TeXHHUECKOTO 00BEKTa COBIAAAIOT C pa3MepamMu
00pabaTbIBaeMOro WM TPAHCTIOPTUPYEMOT'0 00BEKTA

2) Pa3mepsl TexHMUECKOT0 00BhEKTa TPUOTUKAIOTCS K HYITIO
3) Bpewms 06paboTku 00bekTa npudImkaeTcs K HyIko

KITJI mpubnmxkaeTcst K €IUHMAIIE, a PacX0/1 SHEPTUH MIPUOIIKACTCS
K HYITIO

3amanue Nel94

Pacnonoxure PE3YJIbTAaThI HHTCHH@KTyaHBHOﬁ ACATCIIBHOCTH I10 CTCIICHU
HOBHU3HBI OT HaHOOJIBIIIETO YPOBHA K HAUMCHBIIICMY.

Vxaxnre MOpAOOK CICOOBAHHA BCEX 4 BApHUAHTOB OTBCTA:

[EN

Nzo6peTeHme

N

Ilone3nasa mouens

w

[TpombInienHsIl 06paszell

N
| |~ |~

Hoy-xay

3aganue Nel95
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Pacnonoxute pe3yiabTaThl HHTEIUIEKTYAIbHON AEITEILHOCTH TI0 CTETICHH
HOBH3HBI OT HAUMEHBIIIETO YPOBHS K HAUOOJBIIEMY.

Vkaxure OPAAOK CJICAOBAHUA BCEX 4 BAPHUAHTOB OTBCTA:
N3o6peTeHue
ITone3nas moznens
[IpomblitienHslit 00Opaszer

Hoy-xay

10. Oo6pa3oBaTesibHbIE TEXHOJIOTHH

B mpomecce wW3y4yeHWS — TUCHUIUTMHBI  HMCTOJB3YETCS  TEXHOJIOTHSI
TPAJIUIIMOHHOTO OOy4YeHHUS (JICKIIUU, TPAKTHYECKHUE pPabOThI, CaMOCTOSATEIbHAS
paboTa CTyJeHTa).

Benymieir gesaTenbHOCT, B Ipoliecce OOyYeHHs sBIIACTCS — ydeOHas
JCATENBHOCTh  CTYACHTOB, XapaKTEPH3YIOIIAsCs JICHCTBYIONIEH  CHCTEMOM
NO03HABATEIBHBIX MPOIIECCOB, HAYMHAS C BOCIPUATUSA MH(DOpPMAIUK U 3aKaHYUBas
CIIOXKHEHIIIMMH TBOPYECKHMHM TIPOIECCAaMH, CIIOCOOHOCTSMHU OOIIEro M 4YacTHOTO
XapakTepa, ASMOIMOHAJIBHBIMU SIBJICHUSMH, KOTOPHIC MOTHBHPYIOT MHOTHE
CUCTEMBI YUeOHBIX JIEUCTBUM, a TaK e OOLUIMMHU U YACTHBIMU MOTHBAIUSIMHU.

K ocoGennoctsim  o0ydeHuss  gucuuiuinHe  «OCHOBBI  HAy4YHBIX
UCCJIEIOBAaHUI» MOKHO OTHECTH CPEIHIOI0 HAMOJHSAEMOCTh YYEOHOW TpYIIIBI U,
COOTBETCTBEHHO, IIOCTOSHHOE  B3aUMOJCHCTBHE  MEXAY CTyICHTaMH H
npernojaBaTesiM, a TaK »>K€ MaKCUMaJIbHYI0 MPUOIMKEHHOCTh SA3BIKOBOTO
MaTepuaia K MpodeCcCHOHAIBHONW  NIEATeNbHOCTH, YTO  BBIpAXaeTcs B
MOJIETUPOBAHHUH MPOGECCUOHAIBHBIX CUTYAIIHH.

[lonroToBKa K NPAKTHUYECKUM 3aHATUSAM 3aKiIiodyaeTcss B pabore cC
KOHCIIEKTOM JICKIIMWA IO JaHHOW TeMe, B M3YYEHUH COOTBETCTBYIOIIETO pasiela
y4eOHHMKa WU y9eOHO-METOIUYECKOro MOCOOMs, B IMPOCMOTPE JTOTOJIHUTEIbHOM
mutepatypsl. [IpakTudeckue paOOTHI BBHITIONHAIOTCS B ayauTopuu. OTYETHI C
BBITIOJTHEHHBIXIIPAKTHYECKUX PabOT MOTOTABIMBACTCS M 3aMOTHACTCS CTYyICHTOM
CaMOCTOSATEIBHO.

Ilens mnpakTUYeCcKMX paboOT: 3aKpEemuTh MNPUOOPETEHHBIE HA JIEKIMSIX
TeOopeTUUYeCcKre 3HaHus. J{J1s1 mpoBeIeHNUs MPAKTUYECKUX PabOT UCTIONb3YIOTCS:

- METOIMYECKHE PEKOMEHIAIIMU IO BBITIOJTHEHHUIO MPAKTUYECKUX PadOT s
CTYJIEHTOB Bcex (GopM 00yUeHUS;

- BJICKTPOHHO-BBIYUCIUTETHLHBIC MAIMHBI (TIEPCOHATBHBIE KOMITBIOTEPHI).

[IpoMeXyTOUHBI KOHTPOJIb 3HAHWUW CTYAECHTOB IIPOBOJAWUTCS HA OCHOBAHUU
MPOBEICHUS KOHTPOJIBHBIX ONPOCOB TIPHU 3alUTE MPAKTHUYECKHX pador,
BBITIOJTHEHUS U 3aIIUTHI peepaTos.

[Tpu peanuzanmu y4eOHBIX KypCOB JUCIUTIITMHBI UCIIOIB3YIOTCS CIACAYIONINE
TEXHOJIOTHH:

Pazoen  «Cosepuiencmeosanue  mexHoN02UUECKUX  NPOUECco8 ¢
UCROIb306aAHUEM PE3YTbIANO6 HAYUHBIX UCC/1€006AHUI» - TEXHOIOTHS
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TpaAULUOHHOTO 00yueHud. [Ipenmnomnaraer TpaaguUMOHHYIO MOCJIEI0BATENBHOCTh
M3Y4YEHHUs] MaTepuania: nIpeacTaBieHue U O0bsICHEHNE MaTepuaia MpernoaBaTesem;
CaMOCTOSITEJIbHOE WHJMBUIYaJIbHOE BBINOJHEHHE pedepara U NPAKTUUECKOU
paboThI peanonaraeT OpraHu3aluo y4eOHOro npouecca, Npyu KOTOPOM CTYJAEHTHI
MPOBEPSAIOT, AHAIM3UPYIOT HH(POPMALMIO C IEJbI0 pa3BUTUS YMEHUH U
HaBbIKOB.DopMa TEKyIIEro KOHTpoJis pedepaT unpakrudeckas padora Nel.

Pazoen  «llposedenue u  obpabomka  pe3yromamoé  HAYYHBHIX
uccneooeanuily - TEXHOJOTHS TpaauUUMOHHOro o0yuyeHus. llpenmonaraer
TPAJULIMOHHYIO TIOCJIENI0BATEIbHOCTh H3y4YEHHUs MaTepuala: MpeJCTaBIeHUE U
oOBsICHEHHE MaTepuaja IMpenojiaBaresieM BBINOJIHEHHE MPAKTUYECKUX pPaloT;
CaMOCTOSATEJIbHOE MHJMBHUAYyaJlbHOE BBINOJHEHHE pedepaTa Mpeanoaraet
OpraHu3aluio y4yeOHOro mpolecca, MpU KOTOPOM CTYACHTHI IPOBEPSIOT,
aHANMM3UPYIOT MHPOpPMALIMIO C IEJbI0 Pa3BUTUS YMEHHMH M HaBbIKOB. dopma
TEKYIIEro KOHTPoJis pedepar unpaktuyeckas padora No2.
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11. YueGHO-MeTOAMYECKOE OOecieYeHe JUCIUILINHBI (Y4eOHOro Kypca)

11.1. Ob6s13aTe1bHAsI JIMTEpPaTypa

No
o/

bubnuorpaduyeckoe onvcanue

Tun (yueOHUK, yueOHOE
nocobue, yueOHo-
METOUIECKOe
nocodue, NpakTUKYM,

Jp.)

KomnnuecTBO
B
OudIMoTEKE

Cubupues B. C.
DKCNepUMEHTAIbHBIE METO/IbI
UCCIIeI0BaHUS (PU3UKO-XUMUYECKUX
cucTeM [ DIIEKTPOHHBIN pecypc] :
yue0. nmocooue. Y. 1. OCHOBBI
TEOpUHU CTPOCHHUS BEIIECTBA U
(U3NKO-XUMUYECKUX MTPEBPALCHUH
/ B. C. Cubupnes. - CaHKT-

[letepOypr : Yuusepcuter UTMO,
2016. - 78 c.

yuebHoe nmocodue

2BC
«IPRbooks»

Crapuuenko b. E. IIpoekTtupoBanue
JTUCCEPTALMKA MarucTpa o0pa3oBaHus
[DnmekTpoHHBIH pecypc] : yueo.
nocobue / b. E. Crapuuenko, 1. H.
Cemenona, A. B. CirenyxuH. - 2-¢
u3f., crep. - Cankr-IlerepOypr :
Jlanp, 2016. - 208 c. : ux. -
(YueOHuku 15 By30B. CriennaibHas
muteparypa). - ISBN 978-5-8114-
2006-3.

yuebHoe nmocobue

OBbC
«JIaup»

OCHOBBI HAYYHBIX HCCIICTOBAHUI
[DnekTpoHHbIN pecypc] : (00mui
Kypc) : yaeb. mocobue / B. B.
Kocmun. - 3-e u3 ., nepepad. u 0TI
- Mocksa : PUOP : UHOPA-M,
2017. - 227 c. : un. - (Beicmiee
oOpa3oBaHue. Maructparypa). -
ISBN 978-5-369-01464-6.

IIPAKTUKYM

OBC
"ZNANIU
M.COM"

[TonoBunkuH A. Y. OCHOBBI
WHXEHEPHOTO TBOPUYECTBA
[DnexTpoHHBIN pecypc] : yueo.
nocodbue / A. U. IlonoBunkuH. - 13.
5-¢, ctep. - Cankr-IleTepOypr :
Jlanp, 2017. - 364 c. : un. -
(YueOuuku 115 By30B. CrieniasibHast
muteparypa). - ISBN 978-5-8114-

yaeOHoe mocobue

9BbC
«Jlaap»
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11.2. lonosHuTeALHAS JJUTEPaTypa U yueOHbIe MaTepHaJIbl (aya110-, BU1€0-
nocoous u ap.)

¢onn HayuHoi 6ubmotexu TI'Y:

Ne bubnuorpaduyeckoe onucanue Tun (yuebnuk, | KommuectBo
n\r yueOHOe B
rmocoowue, OnbIMoTeKe
yueOHo-
METOIMYECKOE
rmocoowue,
IPAKTUKYM, JP.)
bype B. M. Teopus BeposiTHOCTEH U yu4eOHUK OBbC «Jlanp»
MaTeMaTu4decKas CTaTUCTHKA
[DnexTpoHHbI pecypc| : [yueOnuk] / B.
1 | M. bype, E. M. Ilapununa. - CaHKT-
[letepOypr : Jlanb, 2013. - 416 c. : ui. -
(YueOHuku jy1s By30B. CrienpaibHast
autepatypa). - ISBN 978-5-8114-1508-3.
bopoBkoB A. A.  Maremarudeckas y4eOHUK OBC «Jlanby»
CTaTUCTUKA [DJIEKTPOHHBIA pecypc]|
yueOHuK / A. A. bopoBkos. - U3n. 4-e,
2 | crep. - Cankrt-IletepOypr : Jlans, 2010. -
704 c¢. - (Knaccuueckass  yueOHas
auTeparypa rno marematuke). - ISBN 978-
5-8114-1013-2.
Tyran6aeB A. A. Teopus BeposTHOCTEH H yueOHoe OBC «Jlanb»
MaTeMaTHU4ecKas CTaTHUCTHUKA nocobue
[DnmekTpoHHBIA pecypc] : yueb. mocobue /
3 | A. A. Tyran6aes, B. I'. Kpynun. - Cankr-

[letepOypr : Jlans, 2011. - 224 c. : un. -
(YueOnuku st By3oB. CrernuanbHast
autepatypa). - ISBN 978-5-8114-1079-8.
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e ipyrue HOHIBI:

MecTto
XpaHeHUud
Tun (yueOHUK, yueOHOe P
e . nocodue, yueOHo- (MeToHuecKmii
/i ubauorpadguyeckoe onMUCaHMe |MeTOANYECKOE NOco0He, KaGHHeT
NMPAKTHUKYM, ayJAU0-, KkadeapbL,
BU/1€OMOCO0OUS U JP.) ropojicKue
OMOJIMOTEeKH U
ap.)
1 Kypnan ped. «BectHuk Hay4uHo-TexHn4eckuii
MAaIIMHOCTPOCHUS KypHaJ
Hay4uHo - TeXxHmnueckui
2 Kypnan «MetammooOpaboTka y
KypHaJ
Hay4yHo - TeXHnueckui
3 Kypnan «CTUH» y
KypHaJ
Hayuno - Texauueckuut
4 Kypnan «MalimHOCTPOUTEIbY» y
KypHAI
5 Kypnan «Panuonanuzarop u Hay4Ho — TexHn4eckuii
U300peTaTeNh KypHAI
COI''TACOBAHO
JlupexTop HaydyHOU OMOIMOTEKH A.M. Acaera
(noonucw) (U.0. Pamunus)
« » 20 T.
MII

11.3. Ilepeuyennb pecypcoB HHGOPMANUOHHO-TEJIEKOMMYHUKALIMOHHOM

cetn "UnTepHer"

Web of Science [Onextponnblii pecypc] : MYyJIbTHIAACHHILTHHAPHAS
pedeparuBHas 0a3a nanHeix. — Philadelphia: ClarivateAnalitics, 2016— . —
Pexxum nmocryna : apps.webofknowledge.com. — 3arm. ¢ skpana. — f3. pyc.,
aHTJI.

Scopus [OnexTpoHHbIl pecypc] : pedepatuBHas 0aza JaHHBIX. —
Netherlands: Elsevier, 2004— . — Pexxum gocTyma : scopus.com. — 3ariL. ¢
3KpaHa. — 3. pyc., aHII.
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Elibrary [OnexTpoHHbIi pecypc| : Hay4yHas 3JEKTpOHHAs OMOIMOTEKa. —
Mockga : HOb, 2000— . — Pexxum noctyna : elibrary.ru. — 3aru. ¢ skpaHa. —
3. pyc., aHIIL

Springer Link [DnexkTponnsli pecypc] : [0aza JTAHHBIX . —
Switzerland: SpringerNature, 1842— . — Pexxum noctyma : link.springer.com.
— 3ari. ¢ 3Kpana. — 3. aHru.

Science Direct [DneKkTpoHHBIH pecypc] : KOJUIEKIMS AJIEKTPOHHBIX KHUT
m3narenbcTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum nocryma :
sciencedirect.com. — 3ari1. ¢ akpaHa. — SI3. anrJ.

11.4. TllepeyeHb NPOrpaMMHOr0 odecrnedeHn st

HaumenoBanue 11O Koaunuect PexBusuThI 10roBopa
BO (mata, HOMep, CPOK
JIALEH3U I neicTBUA)
Windows 1398 Jlorosop Ne 690 ot

19.05.2015r., cpok
JEUCTBUS - OECCPOUHO

Office Standart 1398 Jorosop Ne 690 ot
19.05.2015r., cpok
NENCTBUS - OECCPOUHO;
Horosop Ne 727 ot
20.07.2016r., cpok
JEeUCTBUS - OECCPOUYHO
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11.5. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOT 11
OCyLIeCTBJICHHUS 00pa30BaTeJILHOI0 NMPOLECcca M0 TUCHHUIINHE (MOXYJIIO)

HaumenoBaHue
000py10BaHHBIX
y4eOHBbIX
KAa0HMHETOB,
Jadoparopui,
MAaCTEePCKHUX U
Ap. 00bEKTOB ISl
npoBeaeHust
NPaKTUYECKUX U
JIa0OpaTOPHBIX
3aHATHI

DakTHYEeCKHU
aJapec yueOHbIX
Ka0HMHETOB,
Jadoparopmui,
MACTEPCKHUX M JP.

Ilepeyenn
OCHOBHOI'0

n/n
o0opynoBaHust

Ilomans, M2

445020, Camapckas
00u1., T. TonpsaTTH,
yi. benopycckas,
16B

no3uius mo TII
Ne9,

3 srax, (E-306)

KomrbrorepHslii 52,9
Kjacc. YueOHas
ayAUTOPUS JJIs1
MPOBE/ICHUS
3aHITUU
JIEKIIMOHHOTO

Tuna. YueoOHas

[lepenocHou
IIPOEKTOP, IKPaH,
KOMIIBIOTEPHBIN
CTOJI, CTOJI
MpEnoaaBaTeIbCKUH,
CTYJI, 10CKa
ayAUTOpPHAas1, CTOJI

KoaunuecTBo
MOCAA0YHBIX MECT

ayIUTOPUS IS
IPOBEACHUS
3aHITUU
CEMHUHAPCKOTO
thmna. YueOHas
ayIUTOPHS IS
IIPOBEACHUS
1a00paTOPHBIX
pabot. YueOnas
ayTUTOPUS IS
KYpPCOBOI'O
IIPOCKTUPOBAHHUS
(BBITIOJIHEHHU ST
KyPCOBBIX pador).
VYuebOnasg
ayTATOPHS TS
IIPOBEACHUS
TPYIIIOBBIX U
WHIUBHTYaTbHBIX
KOHCYJIbTallUi
VueOHas
ayTUTOPUS TS
MIPOBEACHUS
3aHATUMN

YYEHUYECKUMN
nByxmecTHbIU, [TK

50




n/n

HaumenoBaHue
000py10BaHHBIX
y4eOHBbIX
Ka0HMHETOB,
Jadoparopui,
MAaCTEePCKHUX U
Ap. 00bEKTOB ISl
npoBeaeHust
NPaKTUYECKUX U
J1a0OpaTOPHBIX
3aHATHI

Ilepeyenn
OCHOBHOI0
o0opynoBaHust

DaKTHYECKHI
aJapec yueOHbIX
Ka0HMHETOB,
Jadoparopui,
MACTEePCKHUX M JP.

Iaomans, M2

KoaunuecTBo
NMOCAA0OYHBIX MECT

TEKYILETO
KOHTPOJIS U
IIPOMEKYTOYHOHU
aTTECTALUU.

(E306)

VuebHas
ayIUTOPUS IS
IPOBEACHUS
3aHITUU
JIEKIIHOHHOI'O
thna. YueOHas
ayIUTOPUS IS
IIPOBEACHUS
3aHITUU
CEMHUHAPCKOTO
thna. YueOHas
ayIUTOPHS IS
KypPCOBOTO
IIPOCKTUPOBAHHUS
(BBITIOJIHEHHU ST
KYPCOBBIX pador).
VuebOnasg
ayTUTOPUS IS
MPOBEICHUS
TPYIIIOBBIX U
WHIUBHTYaJIbHBIX
KOHCYJIbTAIlHAM.
VYuebOnasg
ayTATOPUS TS
MPOBEICHUS
3aHITHU
TEKYIIEeTO
KOHTPOJIS
MIPOMEKYTOUHON

Cron
MpEenoaaBaTeIbCKUH,
CTOJIBI YUCHHUYECKUE
JIBYXMECTHBIE
(MOHOOJIOK) , CTYI,
JIOCKa ayJuTOpHAsI
(menoBas), kadenapa,
MIPOEKTOP, IKPaH,
po1eccop

445020, Camapckas
00u1., T. TonpsTTH,
yi. benopycckas,
16B

no3unus mo TII
Ne20,

3 srax, (E-309)

71,5

66
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n/n

HaumenoBaHue
000py10BaHHBIX
y4eOHBbIX
KaOMHETOB,
Jaboparopui,
MAaCTEePCKHUX U
Ap. 00bEKTOB ISl
npoBeaeHust
NPaKTUYECKUX U
J1a0OpaTOPHBIX
3aHATHI

Ilepeyenn
OCHOBHOI0
o0opynoBaHust

DaKTHYECKHI
aJapec yueOHbIX
Ka0HMHETOB,
Jaboparopui,
MACTEePCKHUX M JP.

Iaomans, M2

KoaunuecTBo
NMOCAA0OYHBIX MECT

arrectanuu. (E-

309)

KomnreroTepHslii
KJ1acc.
Ilomemenne s
CaMOCTOATEIBHOMN
paboThl. YueOHas
aymaTtopus IS
IPOBEACHUS
3aHATUN
CEMHUHAPCKOTO
TUTIA. Yyebnast
aynaropus Ui
KypCOBOTO
IPOEKTUPOBAHUS
(BBITIOJTHEHUSI
KYPCOBBIX padoT).
VYyeOnas
ayIUTOpUs
IPOBEACHUS
IPYIIOBBIX u
WHJMBU1YaJIbHbBIX
KOHCYJIbTallAM.
VYyebOnas
ayIuTOpus
POBEACHUS
3aHATHI
TEKYILEro
KOHTPOJIS u
MIPOMEKYTOUYHOU

arrectauuu. (I'-
401)

JUIS

JUIS

Ctonl y4yeHHUYECKHUid,
cryn, IIK C
BBIXOJIOM B  CETh
UHTEPHET

445020 Camapckas
00J1acTh, T.
Tonpsatru,
yin.benopycckas, 14,

no3uius mo TII Ne
48, 4 stax, (I'-401)

84,8

16
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