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1. HEJIM OCBOEHMS JUCIUILIMHEBI (MOJTYJIST)

Lenmu w 3a7auu TUCHMIUIMHBI - J1aTh MAaruCTPaHTy KOMIUIEKC 3HAHUH O KOHTaKTHOM
BSaHMOI[eﬁCTBHH TBCPABIX TCJI IIPU HUX OTHOCHUTCIBHOM IOBHUXXCHUMU, OXBaTLIBaIOIJ_II/Iﬁ BCEC
MHOT000pa3ue BOIPOCOB TPSHHUSI, N3HANIMBAHUS U CMa3KH MallHH, MOJATOTOBUTh MarMCTPaHTa K
PCHICHUIO 3aAda4 IOBBIIICHUA JOJITOBECYHOCTHU I[eTaJIeﬁ U y3JI0B MalllMH KOHCTPYKTUBHBLIMU,
TEXHOJIOTUYECKAMH, OSKCIUTyaTallMOHHBIMH MEpaMH Ha OCHOBE 3HaHUH O TpPEHUH U
HU3HalllMBaHHUH, BO3MOXHOCTH CO3JaHHA Ha OCHOBEC TpI/I60- U HAHOTEXHOJIOTUI Y3JIOB TPCHUA
MallliH C TOBBIIICHHBIM PECYpPCOM; peIIeHUEe MpoOJieM BOJOPOIHOTO H  aOpa3uBHOTO
W3HAIIMBAHUHM; COBEPIICHCTBOBAHUE U CO3JAaHUE CMAa30YHBIX CHCTEM, MPAKTUYECKOTO
NPUMEHEHHS TEXHOJIOTHH 0e3pa300pHOro TMOBBIIICHUS pecypca Y3JOB TPEHUS MAIlUH |
000py1I0BaHUA.

2. MECTO JUCIHUILIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

B cooTBercTBMU C

y4eOHBIM MJIaHOM

JUCHUIIINHA

OTHOCUTCSH K* qyacTu, GOpMUPYEMOM ydacTHUKaMH 00pa30BaTEIIbHBIX OTHOLICHUM

Craryc

S BapyaTHBHAsS

Ob0ecneuynBaroUue JUCIUIUIMHBI HarlpaBiieHUs: MoAroToBku 35.03.06 — ArpouHkeHepust
(mpenmecTByOIINE)
JTUCLHUITINAHEI

OO0OecreynBaemeble A
(mocnenyrouiue)
U CIUAIJIUHBI



3. PE3YJIbTATBI OBYYEHUS 11O JUCHUIIIMHE (MOAY.I1O)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIINN)

Homep(a) paznema(oB)
JUCHUIUIMHBI (MOIYJIS),
OTBEYAOIETO(HX) 32

Iudp 1 HaUMEHOBaHKHE NuaukaTtop(bl) JOCTHKESHUS KOMITCTESHITUH /
KOMIETCHLIMH IUIAaHUPYEMBIE PE3YJIbTAThl 00yUCHUS (bopmupoBarue
JAHHOTO(bIX)
UHJIUKAaTOpa(OB)
KOMIIETEHIINU

IIK-13. Cioco6eH BEIOHpaTh
Hanbomee 3 PeKTHBHEIC WJT- 113
METO/IBI TIOBBIIICHHS pecypca
JleTajiell MaIlliH C Y4ETOM
3aKOHOMEPHOCTEH MX
KOHTaKTHOTO B3aHMOJICHCTBHS
W U3HalllUBAaHUA

BriOupaer um npuMmeHseT Hamboee
3G deKTUBHbIE METOIbl TOBBIIMICHHUS pecypca 1-11
JeTallcii MalldH ¢ Y4eTOM 3aKOHOMEPHOCTEH HX
KOHTaKTHOT'O B3aMMOICHCTBUS U M3HAITHBAHHSL.

4. CTPYKTYPA M COAEPKAHUE JUCHUILIMHBI (MOIYJIS)

4.1. Conepxanue IMCUMILIMHBI (MOLYJIs1):
4.1.1. Ounas ¢opma:

Bugsl yueOHbIX
3aHATHHN U
TPYAOEMKOCTb, Yac.

HpI/IMeHHeMBIe AKTUBHBIC U

Temsl 3angaTuii
WHTEPaKTUBHBIE TEXHOJOTUN O0yUYEHUS

/1

JICKIAH
MPaKTHYECKHE
(cemuHapckue)
nmabopaTopHbIE
CaMOCTOSTEbHAS
pabora
KonTposb 3HaHuit*

1. | BBeneHue B AUCHUILIUHY.
OCHOBHBIE TEPMUHBI U
omnpenenenus. [IpakTuueckue
IpUMEPHI PELICHUs 3a1a4
TpubOoTEeXHUKHU. CPOKHU CITYKOBI
TPYIIMXCS JeTallell MallvH.
YOBITKH OT TpEHHS U U3HOCA B
MalllMHax. JTambl pa3BUTHS
TpubOTeXHUKH B Poccuu: yuenne
0 TPEHUH W M3HAIINBAHUH
JeTanel; ONTHMHU3ALHS
KOHCTPYKTHBHBIX PEIIEHUH Y3JI0B
TPEHUS; TEXHOJIOTHUECKHE
METO/IbI [TOBBILICHUS
HW3HOCOCTOMKOCTH JICTajCH;
IKCIUTYyaTal[IOHHBIC MEPOTIPHUSTHUS
0 TIOBBIIIEHHIO JIOJITOBEYHOCTH
MalllMH 1 MEXaHU3MOB.

2 - - 2 | YO JIEKLUS-BU3yaIA3aLus




WHXeHepHO-TEXHUIECKHUE
po0JIEMBI TPHOOTEXHHUKH:
SKOHOMHUKA U TPUOOTEXHUKA;
co31aHne 0E3bI3HOCHBIX y3JI0B
TpPEeHHS;, pa3paboTKa METOIOB
pacdera JieTaieit Ha U3HOC;
3aIuTa AeTanei OT BOJOPOIHOTO
W3HAIIVBAHHS,
COBEPIIICHCTBOBAaHNE CMa3bIBAHU
JieTanen U COeIMHEHU;
pacunpenue npumeHeHuss ®AbO
TPYUINXCS AETANEH; NCCIIeIOBaHUE
AEKTPUIECKHUX, MAaTHUTHBIX,
BUOPAIMOHHBIX SBJICHUHA MTPH
W3HANIMBAHWUW; TTOJITOTOBKA
WH)KCHEPHBIX KaJIPOB IO
TPUOOTEXHHUKE; IKOJIOTHUSCKUE
ACTIEKTHI

KauecTBO moBepxHocTH
aerajei. OOmue cBeaeHHs O
MMOBEPXHOCTH JETaJCH U ee
reomerpun. [llepoxoBaTocTs
IOBEpXHOCTH. ['eomeTpus
MOBEPXHOCTH KaK (PyHKIHS
nporiecca 00padboTKy.
OcTaTo4HbIe HANPSHKEHUS.
CrtpykrypHBIe U (ha30BbIC
npeBpaiueHus. [lokazarenu
Ka4yecTBa MOBEPXHOCTH.
[Tnactuaeckas nedopmarius
MMOBEPXHOCTHOTO cJ10s1. PU3UKo0-
XMMHUYeCKHEe CBOHCTBA
TMOBEPXHOCTEH eTajieil u
KOHTAKTHPOBaHHe
NnoBepxXHOCTe. Anre3us,

T Pysusi, ancopOorus u
xemMocopOonwst. AACOpOIMOHHBIN
3¢ (deKT TOHWKEHHS TPOYHOCTH
(o dexr Pebunnepa). [Tnenku Ha
METaJUTMYECKUX OBEPXHOCTSX.
BsanMHOe KOHTaKTHpOBaHHUE
Jeraneil. BzauMHoe BHepeHne
MTOBEPXHOCTEH.

\70}
P

JICKOUA-BU3YyaJIU3alnsd

Kanaccupuxanuss BUg0oB TpeHust
B y3Jax mamuH. Teopun
TpeHus. O6mue acnekTsl. TpeHue
0e3 cMa30yHOTo MaTepuana.
Tpenue npu rpaHUYHON CMa3Ke.
’KuaxoctHas, BAI3KOIUIaCTUIECKAs,
KOHTaKTHO-THAPOAHHAMUYECKAs]
cMaska. TpeHue npu NomyKuaKon
cMaske. Pexumel TpeHus B
MOJUINITHUKE CKOJIBbKEHUSI.

Yo,
KP

nexuusa-susyanusanus u JII3




Huarpamma ['epcu-1ltpubeka.
Tpenne kauerws. IpdhexT
AQHOMAJIbHO HU3KOT'O TPEHHUSL.
Hop™manbHble 1 maTogoruyeckue
MIPOLIECCHI TPEHUS

Kaaccnpuxanus BugoB
H3HAIIUBAHUSA Pabodux
noBepxHocTei U GopMbl
NPOsIBJICHUSI H3HOCA.
AOpa3uBHOE, OKUCITUTEIBHOE,
YCTaJIOCTHOE, KaBUTALMOHHOE,
KOPPO3NOHHO-MEXaHUYECKOE,
3P0O3HOHHOE, BOJOPOJIHOE,
CXBaTBIBaHUE U 3acaHue,
(GpETTHHT-KOPPO3HS,
riacTryeckas aedopmanms, cBsi3b
COTIPOTHBIIEHHSI YCTAJIOCTH C
TPEHUEM U M3HALINBAHUEM,
pacripeneneHue N3HALIMBAHUS
MEKAY ACTaIAMU, MEXaHU3MbI
W3HAIIMBaHUS METAJIOB U
MoIUMEpPOB. PaKTOPBI,
BJIMSIIOLIIME HA TPEeHHe W U3HOC.
Crannu U3HAIIMBAaHUS Nap
TpeHusl.

Yo

nexus-susyanu3anus u JII3

Koncrpykropckue MeToabl
NOBBILIEHHUSI pecypca aeTaeii u
coeqnHeHuil. MaTepuaJbl U
CTPYKTYPHI TPYIIHXCSH
nosepxHocrei aerasuei. [Ipasuna
COUYETaHHS MAaTEPUAIIOB.
Mertonuka nogdopa MaTepHalioB
nap tpenus. O pacmonoxeHUN
TBEPJOCTH MaTEPUAIIOB B TIapax
tperus. [Ipsvbie u oOpaTHbIe
napsel TpeHus. [lopuctoctsb
MaTepuaia B 00beMe U B
MOBEPXHOCTHOM citoe. [IpuHnmmn
B3aMMHOTO JIOTIOJTHEHUS. 3aMeHa
BHEIIIHETO TPEHUS BHYTPEHHUM
TPEHHUEM YIIPYTOTO AJIEMEHTA.
Pasrpyska pabounx
MOBEPXHOCTEH. 3aMeHa B y3iax
TPEHMsI MAllIUH TPEHUSA
CKOJIB)KEHUS TPEHUEM KadeHus (1
HA000pOT). YUeT TeMIlepaTypHBIX
nehopMaIiil TPYIIUXCS JAeTaleH.
3a30pbl B MOJABMKHBIX
COCIUHCHUSX.

Yo,
KP

nekuus-susyanuzanus u JI13

TexHoJ0rn4ecKue MeTOAbI
NOBBLINIEHHUSI H3HOCOCTONKOCTH

YO,
KP

nekus-pusyanmm3anus u JII3




nerasnei. dusndeckue,
XUMHYECKHE, TEPMOXIUMHYECKUE
BUBI 00paboTKK pabounx
noBepxHocTeid. OOKaTKa y3710B
TPEHHS MAIIIHH, YIIPABICHNE
MPOIIECCOM TIPUPAOOTKH.
YcKkopeHHBIE METOIbI OOKATKH.

CmaspiBaHue JeTaJieil MalluH.
MeToabl OLEeHKH, BUIBI
HCNIBITAHNH TPHOOTEXHUYECKUX
XapaKTePUCTUK
KOHCTPYKUHOHHBIX H
€CMAa304HBIX MATEPUAJIOB.
HN36upaTeabHbIii IepeHoc
MeTaJJI0B npu TpeHuu (3¢ dext
0e3pI3HOCHOCTH 'apKyHOBa).
Mexanusm nepenoca u ero
3akoHOMepHocTH. [Ipumenenue
n30UpaTeIbHOro NepeHoca B
y3Jax TPEHUS MallWH U
MeXaHU3MOB. OUHUITHASL
aHTU(PPUKIIMOHHAS Oe3a0pa3uBHAs
00paboTKa CTANBHBIX U 4yTYHHBIX
netaneit y3nos Tperus (DABO)

\70}
pAa

nexuusa-susyanuzanus u JII3

MeToabl NOBBIIEHUS
HM3HOCOCTOMKOCTH AeTajied u
Y3J10B MAIIIUH B KCILTyaTAIMHU.
Ponp cMa304HBIX MaTepUajoB pu
TpeHuH U u3Hoce. I3MeHeHus
CBOICTB CMa3KH U
AHTU(PUKIIMOHHBIX CBOICTB
Y3JI0B TPEHUS B SKCILTyaTaIIHH.
Knaccuduxkarnms, MexaHu3m
JEUCTBUA U IPUMEHEHUE
TPUOOTEXHUUECKUX COCTABOB K
JKUJKUM CMa30YHbIM MaTepuaiam
u [ICM (TBBP) B miporiecce
skcmryatanuy. IlepcnekTuBbI 1
NPUOPUTETHbIE HANIPABJICHUS
pPa3BUTHS TPUOOTEXHUUECKUX
HCCJIeIOBAHMIA.

Yo,
Pa

nekus-susyanmm3anus u JII3




4.1.2. 3aounasn ¢popma:

/1

Temsl 3angTuii

Buasr yueGHbIX

3aHATHI 1

TPYJOEMKOCTb, 4ac.

JIEKITUHA

IMPAKTUYCCKUC

(cemuHapckue)

nabopaTopHbIe

CaMOCTOSITEIbHAS
pabota

KouTposb 3Hanui*

HpI/IMeHHeMBIC AKTUBHBIC U
HWHTCPAKTUBHLIC TCXHOJIOTHH O6y‘IeHI/Iﬂ

BBenenue B TUCHMILINHY.
OCHOBHBIE TEPMHUHBI
omnpeneneHus. [Ipaktuueckue
pUMEPHI PELICHUs 3a1a4
TprOOTeXHUKU. CPOKH CITY:KOBI
TpyLIUXCA A€Tallel MaIlIKH.
YOBITKH OT TpEHHS U H3HOCA B
MalllMHaX. DTambl pa3BUTHS
TpuboTexHUKH B Poccun: yuenne
0 TPEHUH W M3HALIMBAHUH
JeTaleit; onTUMU3aIus
KOHCTPYKTHBHBIX PEIICHHH y3JI0B
TPEHUs; TEXHOJIOTHYECKHE
METO/BI TTOBBIICHUS
M3HOCOCTOMKOCTH JCTalICH;
9KCIUTyaTallMOHHBIE MEPOIIPUSATHS
0 TIOBBIIICHHIO JOJTOBEYHOCTH
MAaIllMH U MEXaHU3MOB.
HHxeHepHO-TeXHUIECKHE
poOJIEeMbl TPUOOTEXHUKH:
9KOHOMHKA U TPHOOTEXHUKA;
co3zaHue 0e3bI3HOCHBIX y3JI0B
TpeHHS;, pa3paboTKa METO/IOB
pacuera JieTajieit Ha U3HOC;
3alIUTa AeTajeil 0T BOAOPOAHOTO
W3HAILMBaHUS;
COBEpILIECHCTBOBAHUE CMa3bIBAHUS
JieTajel U COeIMHEHU;
pacmmpenne npuMeHeHuss PABO
TPYIIUXCS ACTAJIEH; UCCIIEIOBAaHUE
AEKTPHYECKUX, MATHUTHBIX,
BUOPAIIMOHHBIX SIBICHUNA TIPH
W3HAIIMBaHWHU; TIOATOTOBKA
WH)KEHEPHBIX KaJPOB IO
TPUOOTEXHUKE; SKOJIOTHUECKHE
ACTICKTHI

YO

JICKOUA-BU3YyaJIN3alnd

KauecTBO moBepxHocTu
neraneii. OOIMe CBEACHUS O
IIOBEPXHOCTH JI€TAJEH U ee
reomeTpuu. [llepoxoBaTocTh
noBepxHocTu. ['eomeTpus

vo,
PA

JICKOUA-BU3YyaJIU3alnsd




MMOBEPXHOCTH KaK (PyHKIIHS
mporiecca 00paboOTKH.
OcTaToYHbIC HATIPSHKCHUS.
CTpyKTypHBIE U (a30BbIe
npeBpaitenus. [Tokazarenu
Ka4decTBa MMOBEPXHOCTH.
[Tnactuueckas aedopmarms
MOBEPXHOCTHOTO C1051. DU3UKO-
XHMHUYeCKHe CBOMCTBA
MOBEPXHOCTeN AeTasneil u
KOHTAKTHPOBaHUeE
NoBepXHOCTeH. Anresus,
muddysus, ancopouns u
XeMocopOous. AICOPOLIMOHHBIIH
3 peKT TOHMKEHUS TPOYHOCTH
(addexT Pebunnepa). [Inenku Ha
METAJTUYECKUX TOBEPXHOCTSX.
B3anMHOe KOHTaKTHpOBaHHUE
neraneil. BzauMHoe BHeapeHuE
MMOBEPXHOCTEH.

Kuaaccupukanust BUI0B TpeHust
B y3Jjax mammH. Teopun
Tpenns. O6mue acrekTsl. Tpenne
0e3 cMa304HOro MaTepuaa.
Tpenue npu rpaHUYHON CMa3Ke.
KnaxocTHas, BA3KOIUIaCTHIECKAs,
KOHTAKTHO-THUAPOANHaAMHUYCCKasd
cMaska. TpeHue mpH NoIyKUIKON
cMa3ske. PexxuMbl TpeHUs B
OAIIMNITHUKE CKOJIBXKCHUS.
Huarpamma ['epcu-1ltpubeka.
Tpenue kauenus. dphdexr
AHOMAJIbHO HHU3KOT'O TPCHUS.
HopManbHble 1 IaTOJI0TUYECKUE
MIPOLIECCHI TPEHUS

Yo,
KP

nexus-susyanu3anus u JII3

Knaccudpuxanus BUI0B
H3HAIIMBAHUSA Padovux
nosepxHocreii u GopMbl
NposBJIEHUs U3HOCA.
AGpa3uBHOE, OKUCIUTEIHHOE,
yCTaJIOCTHOE, KaBUTALIMOHHOE,
KOPPO3HOHHO-MEXaHUYECKOE,
3PO3UOHHOE, BOJOPOJIHOE,
CXBaTbIBAHHUC U 3aCOaHUC,
(bpeTTHHT-KOppO3us,
TuracTudeckast eopMarius, CB3b
COIIPOTHBIICHUS YCTAIOCTH C
TPEHUEM U M3HALIMBAHUEM,
pacripeneneHre N3HAIINBAHUS
MEXAY ACTaIAMU, MEXaHU3MbI
W3HAILIMBaHUS METAIJIOB U
noJauMepoB. DaKTophbl,
BJUSIOIIINE HA TPEeHHE M H3HOC.

0,5

Yo

nekmus-usyanmm3arnus u JII3




Craguu M3HAIIMBAHMS Nap
TpeHusl.

Kouncrpykropckue MeToabl
NOBBILIEHHUSI pecypca aeTaseil u
coequHeHuil. MaTtepuajbl u
CTPYKTYPBI TPYUIHXCH
noBepxHocTeil geranei. [IpaBuna
COUYETaHHS MaTEPHAIIOB.
Mertoanka momoopa MaTepHaIoB
nap tpenus. O pacnonoxeHun
TBEPAOCTH MaTEpHAIOB B TIapax
tperns. [Ipsveie u oOpaTHbIe
napsl TpeHus. [lopuctocTs
MaTepuana B 00beMe U B
MOBEPXHOCTHOM citoe. [IpuHmmn
B3aUMHOTO JIOTIOJIHEHHUS. 3aMeHa
BHEIIHETO TPEHUs BHYTPCHHUM
TPEHHUEM yIIPYTOTO AJIEMEHTA.
Pasrpyska pabounx
MOBEpXHOCTEH. 3aMeHa B y3nax
TPEHHS MAIIMH TPESHUS
CKOJIB)KEHUS TPeHHeM KaueHus (1
HA000pOT). YUeT TeMrepaTypHbIX
nedopMaIuil TPYIIUXCs AeTaICH.
3a30pHI B TTOIBIKHBIX
COCIUHECHUSIX.

0,5

Yo,
KP

nexuusa-susyanuzanus u JII3

TexHoJ0rMYeCcKHe METOAbI
NMOBBIIIEHUSI U3HOCOCTOMKOCTH
neraseid. duznyeckue,
XUMHYECKUE, TEPMOXUMHUYECKUE
BUJIBI 00paboTKK pabounx
noBepxHocTei. OOKaTKa y3JI0B
TPEHHS MAIIIHH, YIIPABICHUE
MPOIECCOM TPUPAOOTKH.
YcKkopeHHBIE METOIbI OOKATKH.

0,5

YO,
KP

nekus-susyanm3anus u JII3

CMma3sbIBaHue JeTajieil MaliuH.
MeToabl OLeHKHU, BUBI
HCNBITAHNI TPHOOTEXHUYECKUX
XapaKTepPUCTUK
KOHCTPYKUHOHHBIX H
CMa304YHBIX MaTepPHAJIOB.
HN30upaTesbHblIil epeHoc
MeTaJJI0B npu TpeHuu (3¢ dext
0e3bI3HOCHOCTH ["'apKkyHOBa).
MexaHu3m nepeHoca u ero
3aKoHOMepHOCTHU. [IpumeHenne
M30MpaTeTbHOTO TIepeHoca B
y37aX TPEHUS MalluH 1
MexaHu3MoB. OuHHITHAS
aHTU(pUKIMOHHAsS Oe3abpasuBHas
00paboTKa CTAJIbHBIX U YYTYHHBIX

0,5

\70}
P

nekmus-usyanmm3anus u JII3




neraneit y3moB Tpeaus (PABO)

8. |MeToabl NOBLIILIEHHUS
M3HOCOCTOMKOCTH jJeTajieil u
Y3J10B MAIIUH B 3KCILTyaTAIMH.
Ponbs cMa309HBIX MaTepHajIoB MpH
TpeHUH U u3Hoce. 3MeHeHus
CBOMCTB CMa3KH U
aHTU(OPUKIIMOHHBIX CBOHCTB
Y3JI0B TPEHHUS B SKCILTyaTaIllH.
Yo,

Kiaccudukanus, Mexanusm 1
NeHCTBHUA U IPUMEHEHHE Pa

nekuus-susyanuszanus u JI3
TPUOOTEXHUYECKUX COCTABOB K
JKUJIKUM CMa304YHBIM MaTepuaiam
u IICM (TBBP) B mporiecce
skcruryaTanuu. IlepcnekTUBLI U
NPUOPUTETHbIE HANIPABJICHUS
pa3BUTHS TPUOOTEXHUYECKUX
HuccJaeI0BaAHUIA.

* VkaspiBaercs (opma xoHTtpoisi. Hampumep: YO — ycrHbiit onpoc, KP — KoHTponbHas pabora, /] —
noknan, P —pedepar, 3 — 3auer.

4.2. PacnipenesieHue 4acoB QU CHUILTHHBI (MOIYJIS) IO ceMecTpaMm *
* 3 —okzamen, 3 — 3auem, 3a0 — 3auem ¢ oyeHKoll.

4.2.1. Oynas ¢opma:

1 kypc 2 Kypc

Bun zaggarui

Jleximn 16
JlabopaTopHbIe 34
[TpakTHueckue -

WToro KoHTaKTHOW pabOTHI 50
CamocTtosiTennpHas paboTa 58
dopma KOHTPOJIS 3

4.2.2. 3aounas popma:

Bun 3ansTnit 1 Kypc 2 Kypc 3 Kypc
Jlexmun 6
JlaGoparopHbie 8
[IpakTnueckue -
Hroro KOHTaKTHOM

14
paboThI
CaMocTosTenbHas
pabota
Popma KOHTPOIIS 3

94




5. OPTAHM3ALMS M YYEBHO-METOUYECKOE OBECIEYEHUE
CAMOCTOSITEJILHOI PABOTBI OBYUATIOIAXCS 1O JUCHMUIIINHE
(MOJZIYJIIO)

5.1. Conep:xaHue caMOCTOATEJIbHON PadOTHI MO AMCHHUILIUHE (MOTYJIIO)
CamocTtosTenbHas paboTa MarucTpaHTOB OCYIIECTBISIETCS B COOTBETCTBHHM C TPEOOBaHUSIMU,
ykazanHbIMH B [lonoxenuu [1BJI-12 «O camocTosTenbHON paboTe 00ydaronuxcs».
TeMbl MHIUBUYyaTbHBIX 3aJaHUM:
- IEPCTICKTUBHBIC MAaTEPHUAIIBI TPHOOTEXHUIECKOTO HAa3HAYCHHUS;
- pa3BUTHE YHEprocOeperarox TPUOOTEXHOIOTHH.
— TeMbl, BHIHOCUMBIE Ha CAMOCTOSITENIbHYIO TPOPAOOTKY:
— METO/Ibl UCCIIEIOBAHUS BOJIOPOJHOTO U3HAILIMBAHMUS;
— TEpPCIEKTUBbI MIPUMEHEHUS TEXHOJIOTHIA 6e3pa3zbopHOro BOCCTaHOBJICHUS
paboTOCIOCOOHOCTH Y3JI0B TPEHUSI MAIllMH U 000PYI0BaHMs C UCHOJIb30BAaHUEM MPUCATOK U
M00aBOK K TEXHHYECKUM MacjiaM U KOHCUCTEHTHBIM CMa3KaM.

5.2. KoHTpOJIb caMOCTOSITEILHOI PadoThI
Kontpons camocrositenbHas paboTa MarucTpaHTOB OCYLIECTBISIETCS B COOTBETCTBUU C
TpeOoBaHusiMHU, ykazaHHbIMH B [lonoxenun IIB/[-07 «O mpoBeneHUM TEKyIIEro KOHTPOJIS
yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTalii 00y4yaromuxcsh»

OrneHka pe3yJbTaToOB CaMOCTOSTEIBHON pabOThl OpraHU3yeTCsl CIEIYIOIUM 00pa3oM:

- IIpY CAaye 3ayeTa.

5.3. YueOHO-MeTOAMYECKOE O0ecTIeueHre CAMOCTOSITEIbHOH PadoThI
[Ipu BBINOIHEHUN CAMOCTOSITEIHLHOM PaOOTHl PEKOMEHAYETCS UCTIOIb30BATh:
- Meronuueckue ykazaHusl.
- OCHOBHYIO ¥ JIOTIOJTHUTEILHYIO YICOHYIO JINTEPATypy.
- PexomeH1yeMble OHTAMH-UCTOYHUKYA U UHTEPHET PECYPCHI.

6. VYAEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECITIEYEHUE
JUCHUILIMHBI (MOLYJIS)

6.1. OcHoBHas y4yeOHas JTUTepaTypa, HE0OXOAUMAs 1JIsl OCBOCHHMS IMCIUIIIMHBI (MOAYJIsT)
1. 'apkynos /I.H. Tpubotexnuxka. 3Hoc u 6e3b13H0¢Th: YueOHuk.-M.:MCXA,2001.-616 c.

2. TapkynoB /I.H. Tpuborexuuka. KoHcTpyrpoBaHue, U3rOTOBJIEHNE U JKCILTyaTallys MAIUH:
Vuebnnk.-M.:MCXA, 2002.- 623 c.

3. Epoxun M.H. u np. HanoTexHojornu W HaHOMAaTepuaabl B arpoOMH)XEHEpPUHU. YueOHOe
nocooue.-M.:@I'OY BIIO MI'AY, 2008. — 300 c.

4. HaHOTeXHOJIOTMH ¥ HaHOMaTepuaibl B arpOIpOMBIIITIEHHOM KoMIulekce: HayuHoe usganue. -
M.: ®I'BHY «Pocundopmarporexr», 2011.- 312 c.

6.2. lonosHUTeIbHASA Y4YeOHAsi JMTEPATypa, He0OX0aAMMAas JJIsl OCBOCHUSl JAHCLHMIIMHBI
(Momy.Jist)
1. TpuGonorusi. @uU3NUECKUE OCHOBBI, MEXaHUKA M TEXHUUECKUE MPUIIOKEHUS: Yued. JUIs
By30B. [log pen. JI.I'. I'pomakoBckoro. — Camapa: Camapckuii ['TY, 2000. — 268 c.
2. OcHoBbl TpuOosoruu (Tpenue, wuszHoc, cmaska)/llonq pea. A.B. Uwumnamze. —
M.:Mammunoctpoenue, 2001. — 310 c.
3. banabanoB B.1. Hanotexnonoruu. Hayka Oyaymiero. — M.: OKCMO, 2009.- 240 c.
4. Ilyna Y. Hanotexnomnoruu. - M.:Texnocdepa,2006. — 260 c.
5. CioBapb HAHOTEXHOJOIMYECKMX U CBSI3aHHBIX C HAHOTEXHOJOTUSMU TEPMHUHOB.-
M.:OU3MATIIUT. —2011. — 527 c.



6. Crapoctun B.B. Marepuanbl u METOIbl HAHOTEXHOJIOTHH: Yd4eOHOe mocobue.- M.:
BMHOM. JIaGopatopus 3nanuii, 2008. — 431 c.

7. banabanoB B.U. be3pa36opusbiii cepuc aBToMo0mIs. OOKkaTka, MpoHIIaKTHKA, OYHCTKA,
TIOHHUHT, BoccTaHoBieHue. — M.: U3Bectus, 2007. — 320 c.

8. TI'matuenxko W.M. ABTOMOOWJIBHBICE Macia, CMas3kd, mpucaakd. CrpaBOYHUK
asromoOmncta. — CII0.: ITomuron-ACT, 2000. — 359 c.

9. 3yb6apes, FO.M. CoBpeMeHHbIE HHCTPYMEHTAJIbHBIC MaTepUasIbl. [ DJIEKTPOHHBIN pecypc|
— DOnektpon. pman. — CII6. : Jlams, 2014. — 304 c. — Pexum pocryna:
http://e.lanbook.com/book/595 — 3ari. ¢ skpaHna.

10. Tpuborexnuka : ydeb.mocobuwe s cTyA.By3oB OakamaBpoB / JI. H. T'apkyHos,
Menbnaukos 3.J1., 'aBpumtok B.C. — 2-e uza.,crep. — M. : Knopyc, 2013. — 408c. 10 3k3

11. OCHOBBI HAy4YHBIX HCCIEAOBAHUN JICCHBIX MAIIWH: Y4E€OHHK JJis CTyI. By3oB / . M.
AnncumoB, A. M. Kounes. — 2-e uzn.,ucnp. — CII06.: Jlans, 2010. — 528c.: ni. 10 33

12. Tauypun, I'.B. Koppo3noHHass JONTOBEYHOCTh U3JACNUN U3 JedOpMaALMOHHO-

YIPOYHEHHBIX METAJJIOB M CIUIABOB. [DNEKTpOHHBIA pecypc] — Dnekrpon. man. — CII6. :
Jlanb, 2014. — 160 c. — Pexum nocryna: http://e.lanbook.com/book/51942 — 3arn. ¢
JKpaHa.

6.3. Pecypcsl cetu «AHTEpHET», HEOOXOAMMBIE I OCBOCHHS AUCHUILIMHBI (MOXYJIA)
1) ExnHoe OKHO A0CTyma K 0Opa3oBaTeNbHBIM pecypcaM. DJIeKTpoHHas OuOnmoreka /
Touka gocrtymna: http://window.edu.ru

6.4. Meroanueckue yka3aHus 1Jis1 00y4arOIMXCH M0 OCBOCHUIO M CUHUILIHHBI (MO1YJIsA)

1. I'BozmeB A.A. IloBbllieHHME pecypca Y3JIOB TpPEHUS IPU PEMOHTE M M3TOTOBICHUU
CEJIbCKOXO03SUCTBEHHOM TEXHUKHU C HCIIOIb30BAaHUEM MOJUMEPHBIX KoMIO3uLuid. MoHorpadus. -
Hsanoso: UBI'Y, 2019.- 256 c.

2. UccnenoBaHue HM3HOCOCTOMKOCTH MAaTEpHUajOB B YCIOBUAX a0Opa3MBHOTO HM3HAIIMBAHHS :
METO/. yKa3aH. 1Jisl BhIIL. J1ab. pabot / A. A. I'BozneB. — MBanoso: UT'CXA, 2008. — 34 c.

3. VlHHOBalIMOHHBIE TEXHOJOTUU B MEXaHM3AIMH CEeJIbCKOro Xo3siicTBa. Meroa.mocobue. [lox
pen A.A. I'BozneBa.-MBanoso: UT'CXA, 2010.- 36 c.

6.5. MHudopmanuoHHbIe CHPaBOYHbIE CHUCTEMBbI, MCHOJIb3yeMble I  OCBOEHUS
AUCHHUILIMHBI (MOAYJ1s1) (IPpH HEOOXOAMMOCTH)

1) OBC «Koncynbrant crygaenta» / Touka noctyna: http://www.studentlibrary.ru

2) HWudpopmammonHo-npaBoBoir  mopran  «Koncyaprant» / Touka  gocryma:
http://www.consultant.ru

3) ObC uznarenscrBa «Jlaub» / Touka goctyna: https://e.lanbook.com
6.6. IIporpammHoe ofGecreyeHHe, HCMOJb3yeMoe IJsl OCBOEHHS JAMCHUILIMHBI (MOIYJIsl)
(mpu HE0OX0AUMOCTH)

1) Omnepanuonnas cuctema tuna Windows.

2) Unrtepuer-Opaysepsl.

3) Microsoft Office.

4) KOMITIAC-3D («Ackon»), Kommac-3D LT (cBoGomno pacmpoctpansemoe I10

KOMITAaHUH «ACKOH).



http://window.edu.ru/
http://www.studentlibrary.ru/
http://www.consultant.ru/
https://e.lanbook.com/

7. MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOJUMASA IJIsA
OCYHIECTBJIEHHUS OBPA3OBATEJIBHOT'O ITPOLECCA ITIO AUCIHUIIJIMHE
MOAYJIIO)

HanmenoBanue CIICIIUATIU3UPOBAHHBIX

15(_;[ ayJauTOpuil, KaOMHETOB, JTabopaTopuil n Kpatkuii nepeueHb OCHOBHOTO 000py10BaHUS
mp.
1. |YueOHnas ayautopust 1jsl IPOBEACHUS |yKOMILICKTOBaHA CIICIHATHN3UPOBAHHOM (yueOHOI)
3aHATHUH JIEKUMOHHOT'O TUIIA Me0eIblo, HAOOPOM JIEMOHCTPAIMOHHOTO

000py10BaHUS U YYEOHO-HATIISIHBIMU TTOCOOUSIMH,
00eCTIeYNBAIOIIUMH TEMaTUYECKHE WILTIOCTPALIH,
COOTBETCTBYIOIIKME PA0OOUNM yUeOHBIM
IporpaMMaM JAUCLUHUILINH (MOYJIEH).

2. |YueOHas ayAUTOPUS IS IPOBEACHUST  |yKOMIUICKTOBAHA CIIEIHATHN3UPOBAHHOM (yueOHOI)

3aHSATUN CEMUHAPCKOTO TUIIA MeOeIbo, TEXHUYECKUMU CPEICTBAMH 00ydeHUs,
CITy KalllUMU JJIsl IPEJCTaBICHUs yueOHOU
uH(pOopMaluu.
3. |YueGHas ayauTOpHSs AJS TPYIIIOBBIX U |YKOMITJIEKTOBAaHA CIIEIUAIU3UPOBAHHON (YueOHO)
WHUBUTyJIbHBIX KOHCYJIbTAIIUMA MeOeIIbI0, TEXHUYECKUMU CPEJCTBAMU 00yUYEeHMS,
CITy KalllUMU JJIs1 IPECTaBICHUs yueOHOU
uH(bopMaIuu
4. |YueOHas ayauTOPUS ISl TEKYIIETO YKOMILJIEKTOBAaHA CIICIIMAIIM3UPOBAHHON (YU4eOHOM)
KOHTPOJISI U TPOMEKYTOUHOMN MeOeIbI0, TEXHUYECKUMU CPEJCTBAMU 00yUYEeHMs,
aTTecTauuu CITy KalllUMU JJIs1 IPECTaBICHUS yueOHOU
uH(bopMauu
5. |IToMemeHue LI CAaMOCTOATEIbHOM YKOMIUIEKTOBAaHO  CHEIHaIN3upoBaHHOW  (yueOHOI)
paboThI MeOesIbl0, OCHAIICHO KOMIIBIOTEPHOH TEXHHKOH C
BO3MOKHOCTBIO TOJKIIOYeHHUs K ceth "UHTepHer" u
obecredyeHo JOCTYIIOM B JNEKTPOHHYIO
HH(OPMAIIMOHHO-00Pa30BaTEIbHY O cpeny
OpraHH3aliu
6. |YdeOHast ayTUTOPHS U IPOBEICHUST  |YKOMIUIEKTOBAHA CIIEIIHAITM3UPOBAHHON (Y4eOHOM)
MPaKTUYECKUX 3aHATUI MeOeIbI0, TEXHUYECKUMU CPEJICTBAMH O0YUYCHHS,
CITy KallluMU JJIs1 IPEJICTaBIeHNs yueOHOM
uHbOopMaIuu
7. | JlabopaTopust TpUOOTEXHHYESCKHX HoyTOyK, mpoekTop, 3KpaH, J0CKa MeIoBas;
HCCIIEA0BAHUM Mammna tpeauss CMT-1, mammua Ttpenus 77-MT,

npubopsl-camonucupl  cepun KCII, npubop s
n3MepeHus 3a30poB B moamunaukax KN-1223; mauter
noBepounbie 250x250, 400x800; Becwl TabopaToOpHEIE
BJIP-200 u BJIKT-500; HU3MEPUTEIBHBIN
YHHUBEPCAJIbHBI HMHCTPYMEHT; BEPCTAKM C THCKaMH;
JUHEWKHN JeKaJlbHbIe, MOBEPOYHBIC; TBEPIAOMEpPHI IO
Bbpunnento, Poksemny, Bukkepcy, mKadbl
TEPMUYECKUE, CTaHOK TOPHU30HTAIBHO-(pe3epHbIit
6H81, cranox BepTukKanbHO-cBepmuiabHBIH HC-12,
npecc TUJPaBINYECKUH, CTaHOK
TUTOCKOIIIM(OBAIBLHBIH, CTaHOK TOKapHO-
BUHTOpe3HbI 1A616, muxpockon C-11, pH-metp,
WHCTPYMEHTHI Jjisl pa300pKu-cOOpKH (HAOOPHI).

8. | KommbroTepHsIii Kitacce ITIK u mporpamMmMHOe oOecTieueHme




Mpuaoxkenue Ne 1
K paboueil nporpaMMe mo THCHUNJHHE
TeopeTuuyeckne OCHOBbI TPEHHSI U H3HOCA MAIIUH

®OHJ OEHOYHBIX CPEJCTB IO AUCIUIIJINHE (MOJY.JIO)

«TeopeaneCKMe OCHOBBI TPCHMUA U U3HOCA MAIIIMH>»

1. Ilepeyenb kKomMneTeHUNi, popMUpPYEeMBIX HA JAHHOM JTale

1.1. Ounas popma

Mudp n NnaukaTop(pl) OCTHKEHUS OleHouHbIe
HAaNMEHOBaHUE KOMIICTCHIIUY / TUTAHUPYEMBIS ®dopma KoHTpOIS * cpeacTEa
KOMIIETCHLINU pe3yNbTaThl 00yUEHUs P

1 2 3 4
[IK-13. Ciocoben
BEIOMpaTh HanboIee
sddextusnsie metoapr |MA-lmeis  BeiOupaer  u mpuMensier KOMILIEKT
Hauboee 3¢ pexTuBHBIE METOAbI
HOBLIIIEHHA pecypea b . A VO, KP, 3, P, ]l BOIIPOCOB K 3a4eTy,
JeTanei MalluH ¢ MOBBILLICHUS pecypca JAeTallel MallvH C ) » 2 L N
. KOHTPOJIbHOM
y4eToM Y4ETOM 3aKOHOMEPHOCTEN 150, A60Te 1 VCTHOM
3aKOHOMEPHOCTEH X | KOHTAKTHOT'O B3aMMOJACHCTBUA H P 4 Y
KOHTAKTHOTO W3HAIIUBAHUS. onpocy
B3aUMOJEHCTBUS U
HW3HaIlIMBAHUA
* Vkasvieaemcs popma konmpons. 3 — 3auem.
1.2. 3aounan ¢popma

Hludp u WnaukaTop(p1) OCTHKEHUS OleHouHbIe
HAaNMEHOBaHUE KOMIICTCHIIUY / TUITAHUPYEMbIS ®dopma KoHTpOIIS * cpeicTEa
KOMIIETCHLIUU pe3yNbTaThl 00yUeHUs P

1 2 3 4
[IK-13. Criocoben
BEIOMpAaTh Hanboee
sbdextupnsie metonpr |MA-lmeis  BeiOupaer  u npuMensier KOMILIEKT
Hauboee 3¢ pexTuBHBIE METObI

TOBRIIIEHIA Pecypea b N A VO, KP, 3, P, J] |BOTPOCOB K 3a4eTy,
Jetajei MalivH ¢ MOBBILLIEHUS pecypca JAeTaliel MalllvH ¢ ) » 2 L N

. KOHTPOJIbHOM
y4ETOM YYETOM 3aKOHOMEPHOCTEMN ux A60TE 1 VCTHOM
3aKOHOMEPHOCTEW X  |KOHTAKTHOTO B3aUMOJIEUCTBUS " p Y y
KOHTAKTHOTO M3HAIIUBAHUS. onpocy
B3aUMOJEICTBUS U
N3HAIIIMBAHUA

* Vkasvieaemcs ¢hopma xonmpons. YO — ycmuwiti onpoc, KP — xowmponvnas paboma, 3 —
3auem, P-peghepam, J[-0oknao.




2. Iloka3aTrem U KpPUTEPUHM OLEHUBAHHMS C(POPMHMPOBAHHOCTH KOMIIETEHIIHII HA JTAHHOM
Jrane ux (OpMUPOBAHUSA

Kpurepun onennBanms*

ITokasaTes|HeyJOBIETBOPUTEIBHO| YAOBICTBOPUTEIHLHO XOpOo1IOo OTIINYHO
u
HE 3a4TEHO 3aYTEHO
Ilonnora |YpoBeHb 3HaHU| MUHUMAIIEHO YpoBeHb 3HaHMM B|YPOBEHb 3HAHUM B
3HaHUM  |HWKE MUHHMMAJbHBIX|IOIyCTUMBIN YPOBEHb|0OBEME, o0beme,
TpeOOBaHUM, HUMEIH|3HAHUH,  JOIYIIEHO|COOTBETCTBYIOILEM COOTBETCTBYIOIIEM
MECTO rpyObIe|MHOTO HEerpyObIX |Iporpamme nporpamme
OIIHNOKHU OIIN0O0K IMOJITOTOBKH, MOATOTOBKH, oe3
JIOITYIIIEHO HECKOJIBKO|OIIHO0K
HETpyObIX OMIMOOK

Hanuuue |IIpu pewenuu|lIponemoncrpuposan |IIpogemoncrpuposan |IIpogemoHcTpupoBaH

YMEHMM  |CTaHIAPTHBIX 3a7a4 HE|bl OCHOBHBIE YMEHHS,|BI  BCE  OCHOBHBIE|BI ~ BCE  OCHOBHBIE
MIPOJEMOHCTPHPOBAHBI [PEIICHBI THIOBBIE|YMEHUS, PEIIECHBI BCE|YMEHHS, PELICHBI BCE
OCHOBHBIE YMEHHUS, |33Ja4l C HEerpyOBbIMU|OCHOBHBIE 3a/ladll C|OCHOBHBIE 3aJlaud C
MMEIH MECTO TpyOble|omuoKamu, HerpyObIMH OT/ICTbHBIMH
omHnOKU BBITIOJTHEHBI BCe|omunOKamHy, HECYIIECTBEHHBIMHU

3aJlaHusl, HO HE B|BBIIOJIHEHbI BCE|HeI04YeTaMH,

MOJTHOM 00BbeMe 3aJaHUsl B  IIOJTHOM BBITIOJHEHBI BCE
00BeEME, HO[3aJaHMsI B  IIOJHOM
HEKOTOpHIE cloOobeme
HeJ04YeTaMu

Hamnuue |IIpu pemienun| meercs [IponemoncTpupoBan (I[IponemMoHCTpUpOBaH

HaBBIKOB |CTaHIAPTHBIX 33Ja4 HE|MUHUMAIbHBIH HA0Op|bl 0a30BblE  HABBIKH|bI HaBBIKU pH

(BnageHue |IpoAEMOHCTPUPOBAHBI [HABBIKOB IS PEILICHHS [TIPU PpelIeHNH |peleHnH

OTBITOM) |0a30BbIC HaBBIKH,|CTAaHAAPTHBIX 3a/ad C|CTaHJApPTHBIX 3aJad C|HECTaHAApTHBIX 3ajay
MMEIH MECTO TPYyObIe|HEKOTOPHIMHU HEKOTOPBIMHU 0e3 OIMOOK u
omKOKU HEJI0YEeTaMHU HeJ04YeTaMu HEJ0YETOB

Xapaxtep |Kommerenius B|Cthopmuposannocts  |ChopmupoBanHOCTh | CHOPMHPOBAHHOCTH

UCTHKA  |[IOJIHOM  Mepe  HE|KOMIETEHIHH KOMIIETEHIIMU B LI€JIOM |KOMIIETEHIIUN

chopmupo |chopMupoBaHa. COOTBETCTBYET COOTBETCTBYET MOJIHOCTBIO

BaHHOCTH |MIMeromuxcs 3HaHUM, MUHUMAIbHBIM TpeOOBaHUSIM. COOTBETCTBYET

KOMIIETEH |YMEHHH, HaBBIKOB| TpEOOBAHUSIM. Nmeromuxcst  3HaHUM, | TpeOOBaHUSIM.

JA15051 HEOOCTATOYHO st Imeromuxcst  3HaHUM,|yMeHUW, HaBbIKOB H|MMeromuxcs 3HaHU,
peleHus YMEHHMH, HaBBIKOB B(MOTHBAallMM B LEJIOM|yMEHHH, HAaBBIKOB U
MIPaKTHYECKUX LeJIoM JIOCTATOYHO|TOCTATOYHO JUTSI MOTHBAllUM B TIOJTHOU
(mpodeccroHaNbHBIX) |ATS PpEILICHNs |pEeIIEHHS Mepe JOCTATOYHO IJIs
3a1a9 MPAKTHYECKHAX CTaHJapTHBIX peleHns  CIOXKHBIX

(mpodeccroHaNbHBIX) |TPAKTHUECKUX IIPaKTUYECKUX
3a1ad, HO TpedyeTcs|(mpodeccnoHa bHbIX) |(MTPOdecCHOHANBHBIX)
JIOTIOJIHUTENbHAS 3a1a4 3a1a4

MIpaKTHKa o

OOJIBIIMHCTBY

MIPaKTUYECKUX 3a/1a4

YpoBeHb

chopmupo

BAHHOCTH Husknit Hwuxe cpennero Cpennuit Bricokuii

KOMIIETEH

805051

* [Ipenooasamens enpase usmenums Kpumepuu oyenuganus 6 coomeemcmeuu ¢ ®I'OC BO u

ocobennocmamu OIOI1.




3. OueHo4yHbIE CpeCTBA

B mporuecce oOyueHHs] NMPUMEHSAIOTCS AKTUBHBIC, WHTEPAKTUBHBIC, PENPONYKTHBHBIC H
IIPOAYKTHBHBIE OLICHOYHBIE CPENICTBA.

3.1. Oco0eHHOCTBI0 AKTHUBHBIX OLICHOYHBIX CPEICTB SIBISETCS IPOBEPKA CIIOCOOHOCTH
IPUHUMATh peLIeHHE B JEHCTBUH, YTO BXOJUT B MOKa3aTesId CHOPMUPOBAHHOCTU KOMIIETEHIIUH.
[IpuMeHeHHe aKTUBHBIX CIIOCOOOB OIIEHKHM B YCJIOBHUSX OOy4YEHHS MPEAIOJIaraeT MOCTaHOBKY
o0yyaroImuxcss B CUTyallMd MMUTAlMKM MNpo(ecCHOHAIBHBIX JeiicTBUN. MplcauTenbHas
AKTUBHOCTh MOXeET OBITh 3aJleiiCTBOBaHA 0ojee WM MEHee, TaK KaK MMHTAIMOHHBIC JACHCTBUS
JAJIEKO HE BCeraa MpoBepsoT 3HaHMA. CTylEeHT MOXKET KOMIIEHCUPOBAaThb HENOCTATOK 3HAHWUMI
JMYHOCTHBIMHU KQ4e€CTBAMH: KOMMYHHKa0EIbHOCTBIO, IEJI0BOM aKTUBHOCTBIO, XOPOILIEH peubio U
T.1. AKTHBHas paOoTa oOyyaromMXcs IpeanojaraeT TakXKe HHTEHCHUBHOE MEXINYHOCTHOE
B3auMmozelictBue. K aKTHBHBIM OLICHOYHBIM CPEACTBAM OTHOCATCS: MO3TFOBOM IITYpM,
OpraHu3alMoOHHO-AeaTenbHocTHas urpa (OlN), urpoBsle UMUTALMOHHBIE AEHCTBUS (CUTYaLUH),
TPEHUHT.

3.2. HuTepakTUBHBICE OLCHOYHbIC CpPEICTBA CO3JAIOT KOMIUICKCHYIO CHUTYalUIO
HAKOIJICHUs MPO(ECCHOHATBHOIO OIbITa B IPOIECCEe OBJIAACHUSA 3HaHUEM. VIHTepaKkTUBHBIC
OLICHOYHBIE CPEJCTBA MO3BOJIAIOT OLIEHUTH HE TOJIBKO CaMO PEUICHHE, HO U IYTh €r0 MOJyYEHUS.
HHTepakTUBHBIE OLIEHOYHBIE CPECTBA JOJIKHBI MPOBEPATH CIIOCOOHOCTh HAKAIUIMBATh OIBIT B
npolecce MpsiMoro B3auMOAEHCTBUS «C 00JIaCThIO0 OCBAaMBAEMOr0 MPOGECCHOHATBLHOIO OIBITa.
Takoil OmbIT MOXKHO IOJIyYUTh Y€pe3 KOMIUIEKCHBIE CUTYallMOHHBIE 3aJlauM, JEJIOBBIE WUIPBHI,
(bOpyMBl, TECTHI AEHCTBUS.

3.3. PenpoayKTHBHBIE OLIEHOYHBIE CpeACTBA HANpaBiICHbl HA IIPOBEPKY YCBOEHUS
3HAHWM, MOJy4YEHHBIX B TOTOBOM BHJIE, U CIIOCOOHOCTH 3allOMHUTb, IOHATh U BOCIIPOU3BECTU
U3yuYeHHOE B THCHMEHHON WM YCTHOH Qopme (BepOambHON wWin HeepOanbHOI). Jlrobas
KOMIIETEHIIMsI OCHOBBIBAETCSI Ha 3HAHUM, IOITOMY IPOBEPKa 3HAHUSA JOJDKHA OBITh HaYaJIbHBIM
3TanoM B (OPMHUPOBAHMU W OIICHKE KadecTBa oOydeHus. K penpoayKTHBHBIM OIICHOYHBIM
CpeACTBaM OTHOCSTCS: KOHTpOJIbHas paboTa, YCTHBIA 3K3aMeH, NMUCbMEHHBIN 3K3aMeH, TecT,
orpoc.

3.3.1. KoMI1eKT BONpPOCOB K 3a4€eTy, KOHTPOJILHOI padoTe H YCTHOMY ONPOCY

. OCHOBHBIE TEPMUHBI U OTIPEIETCHHS.

. [IpakTHueckre npuMepsl pemeHus 3a1ad TPUOOTEXHUKH.

. Cpoku cimyObl TPYIIUXCS IeTajeid MallH U OBITKY OT TPEHUS M U3HOCA B MAIIMHAX.

. Oransl pa3BuTHs TpUOOTEXHUKH B Poccun.

. YueHue 0 TPEHUU U U3HAILMBAHUU JETaJeH.

. OnTumMmu3anys KOHCTPYKTHBHBIX PEIICHUN Y3JI0B TPEHHUS.

. TexHonornueckue METob! MOBBILIEHUS] H3HOCOCTOMKOCTH JeTaleH.

. OKCITyaTallMOHHbIE MEPOIIPUATHUS IO TIOBBIIICHUIO JOJITOBEYHOCTH MAIIMH U MEXaHU3MOB.

. UmxeHepHO-TeXHUYeCKUe MPOo0IeMbl TPHOOTEXHUKHI: SKOHOMHKA U TPHOOTEXHHUKA.

10. Coznanne 0€3bI3HOCHBIX Y3JI0B TPEHHSL.

11. 3amura neranel oT BOAOPOAHOTO U3HAILINBAHUS.

12. CoBepIIeHCTBOBAHHUE CMAa3bIBAHUS ICTAJICH M COSTMHCHUI.

13. Paciumpenne npumeHennsa PABO Tpymuxcs netanei.

14. DKoNOTHYECKUE aCIIeKThl B TPHOOTEXHUKE.

15. MoJekynsapHO-MeXaHuuecKasi TeOpHs TPEHHsI ObUIA BHIIBHHYTA KAKUM aBTOPOM?

16. KakuM mapam TpeHHsI B IPAaKTHKE HOPMaJbHOM 3KCILTyaTal[Ml CBONCTBEHHBI IDAaHWYHBIE YCIOBUS
cMa3bIBaHUs (IPUMEPHI U3 MTPAKTUKHN)?

17. KakoMy coeMHEHNIO B IPAKTHKE HOPMAIBHOH 3KCIUTyaTallii XapaKTePHO KUIKOCTHOE TpeHue?
18. Koppo3noHHO-MeXaHUIECKOE (OKHUCIUTEIIPHOS) H3HAIMBAHUE CBOMCTBEHHO KAaKUM JCTASAM H
COEJTMHEHUSIM?

19. UacTpyMeHTanbHOE o0ecTieueHre TPUOOTEXHOIOTHH.

20. B pa3paboTke OCHOB THAPOIMHAMHYECKOI TEOPUHU TPEHHS MPUHUMAIH y9acTHe KaKue aBTOPbI?
21. Cuna TpeHus 10 MOJIEKYJISIPHO-MEXaHUYEeCKOM TEOPHUH paCCUUTHIBAETCS 10 Kakoil (opmyne?
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22. laiiTe onpenencHue TIOHATHIO «A3HAITNBAHUE) ?

23. JIas KomM4ecTBEHHOU OLIEHKHU TIpollecca N3HAIIMBAHMUS AeTajlel MPUMEHIOTCA KaKue MoKa3aTenn?
24. OTKpeITHE SBICHUS U30UPATENBHOTO MepeHoca mpu TpeHuH (3deKT 6e3bI3HOCHOCTH) MPUHAIIICKUT
aBTopam?

25. Ilpumepsl TPHOOTEXHOJIOTHH B CETbCKOX03HCTBEHHOM MAITMHOCTPOCHUH U TEXHHIECKOM CEPBHCE.
26. K TBepapIM cMa3KkaM, HMEIOIINM CIIOMCTO-PEMIETIATYIO MIIACTHHYATYIO CTPYKTYPY, OTHOCATCS Kakue?
27.V kakux Aerajei B mpoIecce IKCIUTyaTallud OTCYTCTBYET dTar 00KaTku (mpupaboTku)?

28. lnarpamma ['epcu-1lITpnOeka mokaspiBaeT KaKyr 3aBUCHMOCTB?

29. D¢ dexTrBHBIME CITOCOOaMU YMEHBIIICHHS BOJOPOTHOTO H3HAIINBAHUS SBIAIOTCS KaKwe?

30. B 6oprbe ¢ abpa3uBHBIM H3HALIMBAaHUEM JeTajeldl OyAeT AOCTUIHYT MHUHHMAJbHBIA 3(QQEKT mpH
HaIUIaBKe, HAbUICHUH, HalleKaHUW MU HaKJIEne?

31. Mammaa tperus 2070 CMT-1 mo3BosiseT perucTprupoBaTh Kakue mapaMeTpsl?

32. HazoBuTe nprOpUTETHBIC HATIPABICHHS Pa3BUTHS TPUOOTEXHOIOTHYECKUX UCCIICAOBAHHM.

33. Mammuna tpeausa 2070 CMT-1 no3Bosiser BECTH 3alKUCh KaKUX apamMeTpoB?

34, Mammnaa Tperus 2070 CMT-1 cnocobHa pean3oBaTh Kakue CXeMBl KOHTAKTUPOBAHUS JCTAICH Tap
TpeHus?

35. Kakas nmapa TpeHus criocoOHa paboTaTh B yCIOBUSIX )KUIAKOCTHOTO, TPAHUYHOTO U CYXOT0 TPEeHUs?

36. Kakue mapsl TpeHUs] CIIOCOOHBI paboTaTh TOJIBKO B YCIOBHSAX TPAaHUYHOTO M CYXOTO TPEHHUS M HE
CIOCOOHBI PEaT30BaTh YCIOBUS )KHIKOCTHOTO?

37. JlaGopaTOpHBIMH, CTEHIOBBIMH M OKCIUTyaTallHOHHBIMH HCHBITAHUSIMUA JOKa3aHO JIH, YTO
M30HUpaTebHbId MEPEHOC METAIJIOB MPHU TPEHUH 3allWiaeT MOBEPXHOCTH JeTaned oT abpa3uBHOTO
n3Hoca?

38. BogoponHoe u3HaImMBaHue AeTaieil mposBIsSeTCA B KAaKOM BUe?

39. Ilpu mpoBeneHnH TaOOPATOPHBIX U CTEHIOBBIX UCIBITAHUHA 1O CPaBHUTEIBHOHN OLEHKE MOBEACHUS
AHTU(PPUKIIMOHHBIX MAaTEPHUAIOB IIIMPOKO MPUMEHSIOT KaKHe SKCTPEMAITbHBIE YCIOBHS?

40. KakoB MexaHU3M AEHCTBUS NPUCATOK IPYIIIbl PEMETAIIIN3aHTOB?

41. KakoB MexaHHU3M JCHCTBHSI IPUCAIOK TPYIITBI TeOTPUOOMOAN(DUKATOPOB?

42. IHTeHCUBHOCTD M3HAIIMBAHUS JCTAJICH PACCUNTHIBACTCS 110 Kakou hopmyie?

43. )KukocTHOE TpeHHe B 3aBUCHMOCTH OT CIoco0a CO3/IaHus ABJICHHUS B HECYIIIEM CIIO€ UMEET KaKue
Pa3HOBUTHOCTH?

44. TlepcrieKTUBHBIMM HANpaBICHUSIMH B CHIDKEHHHM aOpa3sMBHOTO H3HAIIMBAaHHUS  JeTanel
CEJIbCKOXO3SIIICTBEHHON TEXHUKU SIBIIIOTCS Kakue?

45. Cornacuo mauarpammsl ['epcu-llTpubdeka mpu cMa3piBaHUHM KaKUM BHJIOM Macja Iapa TPEHHS «Ball-
BTyJIKa» ObIcTpee (Ipy MEHbBILIEH CKOPOCTH BPAIIEHHS) IEepEHIeT B PEKUM KUAKOCTHOTO TPEHNUs?

46. Kak BiuseT Hanu4Me CEPBOBUTHON TUICHKH Ha MTOBEPXHOCTH JeTalieil Ha PaKTHUECKYIO IUIOM@AAb UX
KOHTaKTa W U3MEHEHHE Y/IeTbHBIX Harpy30K B y37e?

47. CKOpOCTh M3HOCA JICTAIA PACCUMTHIBACTCSI 110 Kakoi hopmyiie?

48. K oCHOBHBIM TPHOOTEXHUUECKUM XapaKTePUCTUKAM OTHOCSATCS Kakue?

49. 3aBUCHMOCTh U3HOCA OT LIEPOXOBATOCTU MOBEPXHOCTH UMEET KAKOU BUJ?

50. 3aBUCHUMOCTB U3HOCA OT TBEPAOCTH MOBEPXHOCTH JI€TAIN UMEET Kakon BUA?

51. 3aBucuMOCTh U3HOCA OT YJENbHOM HAarpy3KH Ha y3eJ TPeHHs UMeeT KaKoi BUJ?

52. 3aBUCUMOCTb U3HOCA OT CKOPOCTH CKOJIbXKEHUS B y3J1€ TPEHUSI UMEET Kakou BU?

53. Yto omacHee AJis y3J0B TPEHUS CKOIBKEHHSI B SKCILTyaTaluu?

54. TlocnenctBus kakoro coObITHA B 3KcIutyaTtanuu JIBC crnoxxHee ycTpaHUTh

(a mopo# mPOCTO HE BO3MOXKHO) — TOMAJaHNe B MOTOPHOE Macil0 U3EIHHOrO TOILINBA, BOJBI, TOCOJIA,
anTu(puza’?

55. Kako#t n3 xoneHuateix BasioB [IBC B skcmiyaranuu pa3pymuTcsl ObICTpee 3aKajeHHBIM Ha BCIO
IyOMHY WU TOJIBKO Ha TIOBEPXHOCTH?

56. 3aBucumocts u3Hoca LIIIT" JIBC ot TeMneparypsl mporpesa ABUraTes UMEET Kakoi BUA?

57. Kakumu paznenamu npencrasieHa Hayka « TPUBOJIOT USI»?

58. Bunbl TpeHMs, CBOMCTBEHHBIC IS MOMIIMAITHAKA CKOJBKCHHUS «Ieiika koieHdaToro Bama JIBC —
BKJIQJIBIID» B MPOLIECCE HOPMAIbHOM (IITaTHON) SKCIUTyaTayuu?

59. Bunsl TpeHusi, CBOICTBEHHbIC JUIA MOALIMITHIKA CKOJIBXEHHUS «KYJIa4OK paclpeaeuTeIbHOro Baja -
TOJIKATEIh» B TIPOIlecce HOPMAIIBHOM (IITaTHOMW) 3KCIUTyaTaIluu?

60. Bwuapl TpeHHA, CBOWCTBEHHBIE ISI MOJIIMITHUKA CKOJBKEHHUS «IOPIIHEBOE KOJBIO — THIb3a
munuHapa IBCy B mpouecce HOpManbHOW (IITaTHON) AKCIUTyaTanuu?



61. Koo durment tperns (MOMEHT TPEHUS, CHJIa TPEHHS) B TIapax TPEHUS CKOJBKEHHUS B BAKyyMe M Ha
BO3IIyXE U3MEHSCTCS JIH?

62. Bricokas npouyHOCTH cuUerieHus (aare3us) Te(IoHO-MOIHOACHOBOTO TOKPHITHS B COCTaBe
METaNIO(TOPOIIACTOBOM JEHTHI TOCTUTAETCS 33 CUET Yero?

63. I'mapocraTiyuecknii cioco0 Co3aHMs JKUAKOCTHOTO TPEHUS HAIlle] MPUMEHEHNE B KaKUX y3Jax?

64. Jlnarpamma 'epcu-1lITpnbGeka nmeeT Kakoi Bu?

65. DTOT BUJ W3HAIIMBaHU W3 BCEX BHIOB pa3pylleHHs HauOojee TPYAHO MOIAACTCS H3YYCHHIO,
HECMOTpS Ha TO, YTO OHO OOHAPY>KMWBAETCS B y3JIaX TPEHUS MAIUH Pa3IUYHBIX OTpaciiell TEXHUKH U 110
IINPOTE€ CBOETO TIPOSIBJICHHS COIMOCTaBMMO C aOpasWBHBIM HW3HAmmMBaHWeM. UYTo 3T0 3a BHUJ
W3HAIIMBAHUS?

66. Kommpeccopsl MPOMBIIUICHHBIX M OBITOBBIX XOJOAMJIBHUKOB O€30TKAa3HO 3KCILTYaTHPYIOTCS
JIECATIIIETHSIMHE 32 CUET 4ero?

67. Ilpumepsl pucanok 1 100aBOK K MaciiaM, OTHOCSIIMXCA K TPYIIE METAUTOIUIAKUPYIOLINX COCTABOB
68. IIpumepsl mpucanok 1 100aBOK K MaciiaM, OTHOCSIINXCA K TPYIIIEe KOHIAUIIMOHEPOB METAIIIOB

69. IIpumeps! pucagoK u J0OABOK K MaciaM, OTHOCSIIIUXCS K TPYIIE MOJIMMEPOCOEPIKAIINX COCTABOB
70. IIpumeps! Iprca oK u J00ABOK K MacjaM, OTHOCSIIUXCS K TPYIIe Te0TpHOOMOAN(UKATOPOB.

71. KakoB MexaHU3M AEHCTBHS CIIOMCTHIX MOTU(PHUKATOPOB TPEHUsI?

72. KaxoB MeXaHHM3M JIEHCTBHS METAILIOTIAKUPYIOIINX COCTABOB?

73. KakoB MeXaHU3M JIEUCTBUSA KOHIULIHUOHEPOB METAIIOB?

74. KakoB MexaHU3M JEUCTBUS MOTUMEPHBIX IIPUCATOK?

75. O01ue cBeieHUs O MOBEPXHOCTH JeTaneil 1 ee reomeTpud. lllepoxoBaTOCTh MOBEPXHOCTH.

76. I'eoMeTpus MOBEpXHOCTH KaK PYHKIHUS Tporiecca 00padoTku. OcTaToOYHbIe HAMTPSDKEHUS.

77. CtpykrypHbie U (a3oBbie npeBpamieHus. [loka3zaTenn KkayecTBa MOBEPXHOCTH.

78. Anresus, nudy3us, aacopOus U XxeMocopOIusl.

79. Ancopbunonssrii 3dext mormkenus npouHoctu (3 ekt Pebunmepa).

80. IIneHkn Ha METAIUIMYECKUX [TOBEPXHOCTSIX.

81. B3aumHOe KOHTaKTHpOBaHUE AeTanell. BzanMHoe BHEpeHne TOBEPXHOCTEH.

82. Knaccudukanus BUIOB TPEHUS B y3JIaX MaIllH.

83. Teopuu TpeHus.

84. Tpenue 06€3 cMa304HOrO MaTepHaa.

85. TpeHue mpu rpaHUIHON CMa3Ke.

86. XKuakocTHasi, BI3KOIJIACTUUECKAsl, KOHTAKTHO-TUAPOAMHAMUYECKAs! CMa3Ka.

87. PexxuMbl TpEHUS B NOJAUIUITHUKE CKOJIBKECHUSL.

88. Tpenue xaueHus. IHHEKT aHOMATLHO HU3KOTO TPEHMUSL.

89. IlpaBuia couetanus MaTepuanoB. MeTorka moi00pa MaTepPUaIOB ap TPESHUSI.

90. O pacnonoXeHn: TBEPJOCTH MaTepHaIOB B mapax TpeHus. [Ipsmblie u oOpaTHBIE Taphl TPEHUS.

91. [lopucrocts MaTepuasa B 00beMe U B TIOBEPXHOCTHOM CJIO€.

92. IlpuHITUT B3aUMHOTO JOTIOTHCHUSI.

93. 3aMeHa BHEUTHETO TPEHHUS BHYTPEHHUM TPEHHUEM YIIPYTOro dIIEMEHTA.

94. 3ameHa B y3/1aX TPEHUS MAIlIMH TPEHUS CKOJIBKEHHUSI TPEHUEM KaueHHs (M Hao0opoT).

95. YueT TeMiiepaTypHbIx JiehopMaIuil TpYIUXCs AeTaieid. 3a30pbl B MOABHKHBIX COSTUHCHHUSX.

34. MeToauueckue MaTepualJbl 1Mo l'[pOMC)KyTO‘IHOﬁ aTrecraum MaruCTpaHToB

HpOBC,HeHI/Ie HpOMe)KYTOqHOﬁ arrecTauu NpoOBOAUTCA B COOTBECTCTBHUH C IMOJIOXKCHUAMUA
[IB/I-07 «O mpoBeneHUHN TEKYIEro KOHTPOJIS YCIeBAeMOCTH U MPOMEXKYTOUHOM aTTeCTallumny,
[MIBJI-12 «O caMocTOSITeIbHOM paboTe 00YUJAIOITUXCS.

3.4.1. 3ayer TPOBOAUTCS B YCTHO-MUCbMEeHHOW (opme. J[s MOATOTOBKM OTBETa Ha
BONPOCHl MaruCTPaHTy OTBOJIMTCS OJMH akaJeMU4eckuil yac. Ecnmu mo pesynbratam OTBeTa y
MarucTpaHTa BBIXOJUT CIIOpPHAs OIEHKa, TO TPOBOJUTCS JIOMIOJIHUTEIBHOE YCTHOE
cobecenoBanue. /[ Toro, 4ToObI MOMYYUTH JOMYCK K 3a4eTy MarucTpaHT JOJIKEH Ha0paTh He
MeHee 36 OamioB B TEYEHHE ceMmecTpa, T.e. He MeHee 60% OalIoB OT MaKCHMAaJBHOTO.
MarwuctpanTsl, HabpaBire B TedeHne cemectpa 6osee 60 6aIoB, MOTYT OBITH OCBOOOXICHBI OT
3auera. MakcuMallbHOE YHUCIO 0aioB, KOTOPOE€ MAarmcTpaHT MoOKeT HaOpaTh Ha 3audere 40



6a/u10B. MarucTpaHT CUUTAETCS MPOLIEIIIMM IPOMEKYTOUHYIO aTTECTALNIO, €CIIM Ha 3a4eTe OH
HaOpan He mMeHee 24 OamioB. [lanee Oayuibl, HaOpaHHbIE MarucCTPaHTOM B TEUEHHE CEMECTpa,
CYMMUpYIOTCSI ¢ OajulaMu, HaOpaHHBIMH B XOZA€ IPOBEACHUS HPOMEKYTOUHOTO KOHTPOJIS
(3auera), U BBIBOAUTCS MTOrOBas OLIEHKA, KOTOPYIO MAarucCTpaHT IojydaeT Ha 3audere. [lpu
OIpeIe]IEHNU UTOTOBOM OLIEHKH MPENOAaBaTeNIb PyKOBOJACTBYETCS CIEAYIOIUMH KPUTEPUSIMMU:

MarucTpaHT Habpan meHee 60 OaJIJIOB — OLIEHKA «HE 3aYTEHOY;
Maructpant Habpan 60 — 74 6alIOB — OIIEHKA «3a4TCHOY;
MarucTpant Habpan 75 — 89 GaioB — OLIEHKA «3a4TCHOY;
maructpadT Habpai 90 — 100 6ayI0B — OLEHKA «3aYTEHOY.

3.5. Tembl pedepaToB U 10KJIAI0B

«Knaccuduxarus BUI0B U3HAIMBAHKS U TPAKTHYECKHUE UX MPUMEPHI B TEXHUKE»

«O pacnosioxeHuu Mo TBEPAOCTH MaTepUAJIOB B IMapax TPEHHUs, IPEUMYIIECTBA U HEIOCTATKH,
MPUMECHEHUE B TEXHUKE)

«'mapocratuyeckuii ¥ TUAPOAMHAMUYECKUIN CIIOCOOBI CO3/IaHUS )KUIKOCTHOTO TPEHHUSI, CYTh U
MIPUMCHECHUE B TEXHUKE)

«PemeramnuzaHTsl W METAUIOIUIAKUPYIOIIME TPHUOOTEXHUYECKHE COCTaBbl: MEXaHU3M
JIEUCTBUSI, MPEUMYIIIECTBA U HEAOCTATKI

«KoHIUIIMOHEPBl METANIOB M MOJKUMEPOCOJAEpIKAIUE TMPUCATAKU: COCTaB, MEXaHU3M
JIEUCTBUSI, MPEUMYIIIECTBA U HEAOCTATKI

«MeTobI MOBBIIIEHUS U3HOCOCTOMKOCTH JeTallell M COeAMHEHUN MAIIMH B SKCIUTyaTaI[uiy
«BoaopoaHoe n3HAIIMBAaHUE: UCTOYHUKHU, TPUYHHBI, MEXaHU3M JIEUCTBHS, METOJIBI U CITIOCOOBI
CHIDKEHUS U OOpbOBI C HUM»

«TexHomoruu MPou3BOACTBA U 00PAOOTKN KOHCTPYKIITMOHHBIX MaTEPHAIIOBY

«Texnonoruu 6e3pa300pHOTO MOBBIIICHUS PECypca Y3JI0B TPEHHS MAIIUH U 000PYI0BaHUSD
«TexHonornyeckre METOAbI MOBBIIICHHS 10JITOBEYHOCTH JI€TalIeH U COCTMHEHUM MAIlIUH»
«MHCcTpyMeHTanbHOe obecrieueHrne TpuOOTEXHOIOT Ui

«Knaccuduxarus TpuOOTEXHHYECKUX COCTABOB U OCOOCHHOCTH MX TPUMEHEHUSDY
«"eomoanduKaTopbl TPEHUS: COCTAaB, MEXaHU3M JICHCTBHS, MPEUMYIIECTBA M HEIOCTATKH,
MIPUMEPHI UCTIOTH30BAHUS B TEXHUKEY

«TpubOTEXHONIOTHH B CETHCKOX03IHCTBEHHOM MAITMHOCTPOSHUHU M TEXHHUECKOM CEPBUCE»
«Bunbl TpUOOTEXHUUECKHUX UCTIBITAHUN M MX MaTepUaTbHOE OCHAIIICHUE)

«ITepcneKTUBBI pa3BUTHS TPHOOTEXHOIOTHUECKUX HCCIETOBAHUI



