denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIHLHOE YUPEKICHHE
BBICHICTO 06p330BaHI/IH
«BEPXHEBOJDKCKUI T'OCYJAPCTBEHHbBIN ATPOBUOTEXHOJIOTMYECKUI
VHUBEPCUTET»
(®I'BOY BO «BepxueBomxkckuit 'AY»)

®AKYJIBTET UHXXEHEPHO-2KOHOMMYECKUIA

YTBEPX/IEHA
IIPOTOKOJIOM 3aceqaHus
METOAMYECKON KOMHUCCUU (PaKysbTeTa

Ne 4 ot 14 mas 2026 1.

PABOYASI MIPOTPAMMA JUCHUTIJINHBI (MOIYJIS)

«TpubOTEXHOJOTrMY B ATPOUHIKEHEPHUH

HanpaBineHue moaAroToBku/ 35.03.06 «KArpouH:KeHEepHUS»
CHELHUaIbHOCTD
Hanpasnennocts, npoduiu TexHHYeCKHH cepBHUC B

ArpoONpPOMBIINIJIEHHOM KOMIJIeKCe
TexHuuyeckne cucTemMbl B arpoousHece
JKOHOMHUKA M MEHEJIKMEHT B
ATPOMHIKEHEPHUH

YpoBeHb 0Opa3oBaTenbHOM nporpammel  bakanaBpuart

®opMbl 00yueHUS O4ynas, 3aoynas, O4HO-3204HaNA

TpynoemkocTs nucuuniauus, 3ET 3

TpyaoeMKOCTh QUCIHUIIIIMHBI, YacC. 108

Pazpaboruuk:

JlouieHT Kadeapbl TEXHUUYECKOTO CEpBUCA U

MEXAHUKHU, KaHIUAAT TEXHUYECKNUX HAYK B.B.TepeHTbeB
(monomwuce)

COI'JTACOBAHO:

3aBenytomiuii kageapoil TEXHUYECKOTO CepBUCa U
MEXAaHUKH, JOIECHT B.B.Tepentresn

NBanoso 2026



1. IEJIM OCBOEHMS JUCIUILIMHEBI (MOJTYJIST)

Lenb ocBOeHMSI TUCHUIUIMHBI - JaTh CTYJEHTY KOMIUIEKC 3HAHUA O KOHTaKTHOM
B3aUMOJICICTBUM TBEPABIX TEA MNPU HMX OTHOCUTEIHHOM JIBM)KCHUHM, OXBATHIBAIOIIMM BCe
MHOT000pa3ue BOIPOCOB TPEHUsI, U3HAIIMBAHUS U CMa3KH MAaIIUH.

3ajgaud: - TOATOTOBUTH CTYJIEHTa K PELICHUIO 3aJay IMOBBIIMICHUS JI0JITOBEYHOCTH
JeTasiell ¥ y3JI0B MAalllMH KOHCTPYKTUBHBIMU, TEXHOJIOTUYECKIUMHU, SKCILTyaTalliOHHBIMU MEpaMu
Ha OCHOBE 3HAHUW O TPEHUM U W3HAIIMBAHUU;

- paccMOTpeTh NYTH M BapUaHThl peuieHus MpolieM abpa3UBHOTO U BOJOPOJIHOTO
W3HAIIUBAHUS;

- BO3MOXXHOCTHU COBEPIICHCTBOBAHUS CMa304HbIX MaTEpUaIOB, KOMIO3UIUI U CUCTEM;

- BO3MOXHOCTb CO3IaHUsI O€3bI3HOCHBIX Y3JIOB TPEHUS MAIIWH.

2. MECTO JUCIUILIUHBI (MOJIYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM
IHPOI'PAMMBI

B cooTrBeTcTBUH C

y4eOHBIM MJIaHOM

JTUCLMUIIJIINHA

OTHOCHUTCS K* BapUAaTUBHOW 4YacCTH 00pa30BaTEIbHOUW MPOTrpaMMBbI

Craryc

TUCHHUIIIUHBL* * 1o BLIOOpY

OObecneuuBarmue MatepuanoBeeHUE U TEXHOIOIHSI KOHCTPYKIIMOHHBIX MaTepUaloB,

(mpegmecTBYONME) METPOJIOTHS, CTAHAAPTH3AIMS U CEPTH(PUKALINSA, TPAKTOPHI U

JUCILI AT HBI aBTOMOOWIIH, JI€TaJIM MALIUH U OCHOBBI KOHCTPYHPOBAHUS,
CEJIbCKOXO035MCTBEHHBIE MAIIIMHbBI, OpPraHU3alus U YIIpaBJIeHUE
npou3BocTBOM, Teopus JIBC, Teopust TpakTopa U aBTOMOOMJIA,
HAJIE)KHOCTh TEXHUYECKUX CHCTEM, SKCIUTyaTallusi MalIMHHO-
TPaKTOPHOTO MapKa

ObecneunBaeMbie roCy/IapCTBEHHBIN K3aMeH, BHITYCKHAas KBalu(UKaronHas padora
(mocnenyromuiue)
JUM CI{ U TTJT M H b

* ©a30BOH / BapHaTHBHON
** obsi3aTenbHast / 0 BBIOOPY / (haKyIbTaTUBHAS

3. PE3YJIBTATHI OBYYEHMUS 11O JUCHUIIJIMHE (MOAYJIIO)
(XAPAKTEPUCTUKA ®OPMHUPOBAHUSA KOMITETEHIUI)

Howmep(a)
pasnena(oB)
JVCLUTIIIUHBI

HIudp n HaumeHoBanue | MHaukaTop(bl) AOCTHKEHHUS] KOMIETEHIMH / (Momys),

KOMIIETECHIIUH IUTAHUPYEMBbIE Pe3yIbTaThl 00yUeHUs OTBEYAOIIETo(¥X) 32
dopmupoBanue

TaHHOTO(BIX)
UHANKATOpa(oB)
TOCTHKCHUS




KOMIICTCHII N

OIIK-5. Cnocoben
y4aCTBOBAThH B
IIPOBEACHUU
3KCHepI/IMeHTaJIbHBIX
HCCIICIOBAHUI B
npodecCHOHATbHON
JIeTECILHOCTH

OIIK-5.1. YyacTtByeT B 3KCHEPUMEHTAIbHBIX

HUCCICIOBAaHUAX 10 HCIIBITAHHUIO

CEJILCKOXO3AMCTBEHHON TEXHUKHU

I-11

[1K-4. Criocoben
o0ecreunBars
paboTOCIIOCOOHOCTH

MaIIMH U 000pyAOBaHUS C

HCIIOJB30BaHHUECM

IIK-4.1. OGecrnieunBaer pabOTOCIIOCOOHOCTH
MaliH U 00OPYJOBAaHHS C HCIOJIH30BAHUEM

COBPEMEHHBIX
TEXHOJIOT Uit
TEXHUYECKOrO
00cIy>)KHBaHU,
XpaHEHHs, PEMOHTA 1
BOCCTAHOBJICHUS JIeTalICH
MaIIIHH.

COBPEMEHHBIX

o0cimyKUBaHUs,

TEXHOJIOTUN

XpaHEHMUH,

TEXHUYECKOT'O
peMOHTa U
BOCCTAHOBJICHUS JieTalIeil MallluH

1-11

4. CTPYKTYPA M COAEPKAHUE JUCHUILIMHBI (MOIYJIS)

4.1. Conep:xaHue TMCUMILINHBI (MOTYJIs1)
4.1.1. Ounasn gpopma:
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1. |BBexenue B  TPHUOOTEXHMKY.
OcHoBHbIE pa3jie/ibl, TePMHUHBI
U onpeesIeHusl.
O6mme csenenus. OCHOBHBIE
TEPMUHBI u ONpEneNeHnA. | 6 | vo
[IpakTryeckre mpuMepsl peleHHs ) ) JICKIHA-BU3y al3a1IA
3agad  TpuOorexHuku.  Cpoku
CIY)KOBI ~ TpyIIuXcs  JAeTanei
MaluH. YOBITKA OT TpeHWs U
M3HOCA B  MallMHAaX. OTarmbl
pa3BUTHA TPUOOTEXHUKH.




PaGoune moBepxXHOCTH AeTajieid
| 0CO0EHHOCTH 1104
koHTakTupoBanus. [lokazarenn
KayecTBa MOBEPXHOCTH.
AICOpPOIMOHHBIH dpdexT
(Pedbunpaepa) CHUKEHMS
MPOYHOCTH MOBEPXHOCTH.

Obmme  cBemeHUs O
MIOBEPXHOCTU  JeTajel u  ee
T€OMETPHH. [IIepoxoBaTocThb
TTOBEPXHOCTH. OcraTouHbIC
HaNpsDKEHUS, CTPYKTYypHBIE U
pas3oBble IPEBPALICHUS.
IlokazaTenu KadecTBa
MTOBEPXHOCTH. dusuko-
XUMUYECKHE CBONCTBA
noBepxHocTed getaneit. Ilnenku
Ha METAJUINYECKUX MOBEPXHOCTSIX.
KonTakTpoBanue U B3aHMMHOE
BHEJIpEHUE MIOBEPXHOCTEH.
Ancopbumss W XemocopOuus.
Oddekr PeOunaepa — cHwKeHUS
IIPOYHOCTH ITIOBEPXHOCTH JETAJIEH.

YO,
P.I

JICKIUA-BU3YyaJIu3alus

Tpenne " U3HALIMBAHUE
Aerajieii W padouyumx OpPraHos
MammH. Knaccudukanusa Buaos
TpeHusl.

OOmme  cBeneHus o
Tpenun. Tpenune 0Oe3 cMaz04HOTrO
Marepuaia. Tpenue npu
TpaHuYHON cMaske. JKuIkocTHas,
BA3KOIJIACTUYHAS W KOHTAaKTHO-
TUIPOAVHAMHUYECKas CMa3Ku.
Tpenue mpu MNONLYNKUAKOCTHOU
cMaske. Pexumbl  TpeHus B
NOJIINITHUKE CKOJIBKEHHUSL.
Tpenue kaueHus.

YO,
KP

nekuus-susyanuzanus u JI13

Buabl u3HammBaHusi padovux
TIOBEPXHOCTEH. Cragun
W3HALIUBAHMSA NP TPEeHus.

OCHOBHBIE  TIOHSATHSA O
MEXaHU3ME W3HAIIUBaHHUS  Map
TpeHus. MeXaHu3M W3HAIIUBaHUS
METAJJIMYECKUX  ITOBEPXHOCTEH.
Mexaausm W3HAIIMBaHUS
MOJMIMMEPOB U pe3uHbl. Cramuu
HW3HAIIMBaHUA nap TPEHUSL.
Pacnipenenenue u3HOCAa MEXKIY
nmeramamu.  OOmmMe  CBeACHHS.
Bonopoaunoe M3HAIlIMBAHUE.
AOpazuBHOE V3HAIIMBAHHE,

YO

nexuusa-susyanusanus u JII3




OKHUCIUTENPHOE  W3HAIIUBAHUE,
W3HAIINBaHNE BCJIE/ICTBUE
nedopMaIm, JUCIIEPTUPOBAHUS U
BBIKpalmuBanus.  Koppo3uoHHO-

MEXaHUYIECKOE HW3HAIIMBaHUE,
KOppO3Ws, KaBUTAITUSA, DPO3U.
CxBaTbIBaHue u 3acJaHue

MOBEPXHOCTEH  MpH  TPEHHUH.
W3nammBanne mnpu  (PETTHUHT-
KOPPO3UH. YcranoctHoe
paspyluieHue,
TPEIMHO0Opa30BaHHE, CBSI3b
COTIPOTHBIICHHS yCTalIoCTH
Jeranei c TPEHUEM u
W3HAIIIBAHUEM.

H36upaTeabHbIii nepeHoc
MeTa/JIOB npu Tpenuu (3ddext
0e3bI3HOCHOCTH ["'apkyHOBa).

CymHOCTb addekra
0E3BI3HOCHOCTH. MexaHuzm
o0Opa3oBaHUA CEPBOBUTHOMN
IUICHKH U ee CTpyKTypa. duzmko-
XUMHNYECKHUEC OCHOBBI SABJICHUA
U30MpaTenbHOTO nepeHoca
METAJUIOB M €T0 HCIIOJIb30BaHUE B
y3J1aX TPEHUS MaIlHH.

YO,
P.J

nexus-usyanu3anus u JII3

MatepuaJsbl TPyIMxcs
NOBEPXHOCTEH aeraJiei.
IIpaBuaa coYeTaHUs
MaTepHaJioB. Metoauka
noxdopa  MaTepHajJoB  map
TpeHusl.

Paspenenne Mmarepuasion
map TpPeHHUs MO0 HUX Ha3HAYECHHIO.
Bri6op MaTepHajoB npu
KOHCTPYUPOBAHUH Y3JI0B TPEHUS.
[MopormikoBbie aHTUPPUKIIUOHHBIE
MaTepuajgbl WU IOJMMEpHbIE
KoMIo3uiuy. Marepuansl  ans
y3J7I0B TPEHHUs, paboTaouyx MNpu
BBICOKOW TEMIIEPAaType U BHICOKOM
BakyyMe. YuCIEHHbIE KpHUTEPUHU
paboTOCTIOCOOHOCTH  MaTepHaoB
B mapax TpeHus. Hexoropsle
MpaBUJia COYETAaHUS MaTEpUAIOB.
ITopucrocths MaTepuana B oObeMe
Y B TIOBEPXHOCTHOM CJIO€.

YO,
KP

nekus-susyanm3anus u JII3

CMa3pIBaHMe JeTajied MalIuH.

Ob6mue BOTIPOCHI.
Du3zuko-xuMHUYECKUe
XapaKTEPUCTUKHU CMAa30YHBIX

YO

nexuusa-susyanusanus u JII3




MatepuanoB. [uarpamma I'epcu-
[ITpubexa.
MerTtanomiakupyomuye
CMa304Hble Marepuaibl. BriOop
cMa304HbIX MartepuanoB. Ilogson
U pacmpeneneHHue CMa30yHOIo
Matepuana.  KoHTponbHble U
MIPEIOXpPAHUTENBHBIE YCTPONCTBA.
KoHcTpykTuBHBIE  0COOEHHOCTH
CMa304YHBIX CUCTEM.

Kouncrpykropckue MeTOAbI
MOBBIIIEHUSI HM3HOCOCTOHKOCTH
aeTaJieil.

0] PaCITOIOKCHIH
MaTepHajoB Map TPEHHUA IO
TBEPJOCTH. XKectkocTs,
NOJATINBOCTh W CIelHanbHas
KoH(urypanus aetaieir. [IpuaInn
B3aMMHOI'0 JOIIOJTHEHUS KayecTBa.
[InaBatompe  pmeranu. 3amMeHa
BHEILHETO TPEHHUSA BHYTPCHHUM
TPEHHUEM  yNPYroro 3JEMEHTA.
CriocoObl  yCTaHOBKH  Y3JIOB,
YMEHBIIAIONINX HANpsHKEHUE MpU
MOHT@&X€ M B OKCIUTyaTallH.
Pasrpyska padoumx
MMOBEPXHOCTEH. Yuer
TeMIIepPaTypHBIX nedopmarnmii
TpyIIUXCSL neTaneil. 3a3opsl B
COCIMHEHMAX. 3amura padbodmx
MOBEPXHOCTEH mMap TpEeHHs OT
3arpsi3HEHUH.

vO,
P.I

nekus-usyanu3zanus u JII3

TexHoJiornueckKmne METOAbI
NOBLIIICHUA JOJITOBEYHOCTH
JeTaJei.

CBsI3b U3HOCOCTOMKOCTH C
KayeCTBOM u TOYHOCTBIO
B3aMMHOI'0 PaCTONIOXKEHHSI
jneraneil.  XUMHKO-TepMHUUYECKas
o0OpaboTka pabounx
MOBEPXHOCTEMN JeTaJIen.
["anpBaHMUYECKHE MTOKPBITHSL.
HammaBka u wHambuieane, ®ABO,
rpadutupoBaHue. [ToxperTHE
TUCYTBGUIOM MOJUOIEHA.
DIIEKTPOUCKPOBOE  JIETHPOBAHUE.
Crioco0Osr I, JlazepHast
o0paboTKa.

YO,
P.I

nekuus-susyanuzanus u JI13

10.

MeToabl NOBBLILIEHHUSA
H3HOCOCTOMKOCTH JeTajell M
Y3J10B MAIIIUH B IKCILTyaTAIMHU.

N3menenue CBOIICTB
CMAa304HOI'0 MaTepuaa B
akciuryatarui. OOKaTKa MaIlIKH.

YO,
P.JI

nexuusa-susyanusanus u JII3




CmasbiBaHuE y3I10B pu
skciutyatanuu.  CTeHIoBblE U
OKCIUIyaTallUOHHBIE  UCIIBITAHUS.
Bunusiaue ycnoBuil 3KCIUTyaTalnuu

u pexuMa paboTHI Ha
WHTEHCUBHOCTh W3HAIUBAHUS.
CpaBHuTenbHAs OLICHKA

MOBEJICHUSI  aHTH(PUKIMOHHBIX
MaTepuagoB B  HKCTPEMAJIbHBIX
ycnoBusix. [IpeaenbHble U3HOCH U
CPOKH CITY>KOBI IeTasnei.

11.

Tpuodorexuuka - B XXI Beke.

Pa3BuTHe MamImHOCTpOCHUS U
TpuboTexHuKa. HOBBIH moaxom K
W3yUYCHHIO TPUOOTEXHUKH.
[TporpaMma uccienoBaHui
BOJIOPOIHOTO U3HAIINBAHUS 1
M30HMpaTeIbHOro MepeHoca.
HccenenoBanue 31€KTPUYECKUX,
MarHATHBIX ¥ BHOPAIMOHHBIX
SIBIICHUH MPU U3HAITUBAHUH.
CoBepIIICHCTBOBAaHUE CMa3bIBAaHUS
Jeraneil. DJKOHOMHKA 1
TpuboTexHuka. [loaroroBka

CHEIUAIMCTOB 110 TPHOOTEXHUKE.

nekuus-suzyanuzanus u JI13

* VkasweiBaercs popma korTpomns. Hanpumep: YO — yctrbrii onpoc, KP — xoHTponsHast padora, [ —
noknan, P — pedepar, 3 — 3auer.

4.1.2. 3aounasn ghopma:
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1. |BBexenue B  TpPHOOTEXHMKY.
OcHoBHBIC pa3jesbl, TePMHHBI
H OIIpeJesIeHU.
O6mue cBeneHusi. OCHOBHBIE
TEPMHHBI u OTpeAeICHMSL.
IIpakTrueckue npuMepsl perieHus 0,2 - - 9 YO JICKIIUS-BU3yAJTU3aI U
3amady  TpuboTexHuku. Cpoku
CIy:XObl ~ Tpylmmxcs  jAerane
MalluH. YOBITKH OT TpeHHs U
W3HOCA B  MAaIIMHAX. OTarbl
PasBUTHS TPUOOTEXHUKH.
2. | PaGoune moBepxHOCTH JeTajieit YO,
. 0,3 - - 9 JIEKLMSA-BU3yaIu3alus

" 0CO0CHHOCTH 119,

P.J




KOHTAKTHPOBAaHMUS. IToxa3arenn

KayecTBa MOBEPXHOCTH.
A cOpONMOHHBIH apdexT
(Pedunpaepa) CHUKeHMS

NMPOYHOCTH MOBEPXHOCTH.

OO0mue  cBegeHHWS O
MOBEpXHOCTH  JieTajled U  ee

T€OMETPHH. [IIepoxoBaTocThb
MTOBEPXHOCTH. OcTaTo4HkIe
HalpsDKEHUs, CTPYKTypHBIE U
pa3oBbIe MIPEBPAIICHHUS.
ITokazaTenu KayecTBa
MTOBEPXHOCTH. ®dusuko-
XUMHYCCKHE CBOIMCTBa

noBepxHocTer neraneid. IlneHku
Ha METaJNINYECKHX MOBEPXHOCTSIX.
KonTakTpoBanue U B3auMMHOE
BHEJIpEHUE [IOBEPXHOCTEH.
AgncopOumMs H  XeMOCOpPOILHS.
Odderxr PeOunaepa — cHwKeHUS
MPOYHOCTH [TOBEPXHOCTH JETANCH.

Tpenne " U3HALIMBAHUE
Aerajeili W padouMx OpPraHoB
mamuH. Knaccnpukanusi BuioB
TpeHwusl.

Obmme  cBemeHUs O
TpeHun. Tpenue 0e3 cMazo0uHOTrO
Marepuana. Tpenue npu
TpaHuyHON cMaske. JKuIkocTHas,
BA3KOIUTACTMYHAs W KOHTAKTHO-
TUAPOINHAMUYECKAS CMa3KH.
Tpenue 1pu HONYXKUAKOCTHON
cMaske. Pexumbl  TpeHus B
MOIIIUITHAKE CKOJIBXKCHMSL.
Tpenue kaueHus.

0,4

VYO,
KP

nekuus-susyanuzanus u JI13

Buapl usHammMBaHusi padovyux
TMOBEPXHOCTEH. Cragun
H3HANIUBAHMS NAp TPEHUsl.

OCHOBHBIE  TIOHSATHSA O
MEXaHW3M€ W3HAIIUBaHUS Iap
TpeHHns. MeXaHu3M W3HAIINBaHUS
MECTAIINITNYCCKUX HOBerHOCTefI.
Mexanusm HA3HAIIMBaHUA
MOJIMMEPOB U pe3uHbl. Cramuu
N3HAIINBAHUA Hap TpeHI/ISI.
Pacnpenenenne wu3HOCa MeXAy
nmeramamu.  OOmMe  CBEACHHS.

Bonopoanoe H3HAIIMBAHUE.
AOpazuBHOE V3HAIIMBAHHE.
OkucnauTenbHOE  W3HAIIMBaHUE,
W3HAIINBaHHE BCJICJICTBUE

JehopMaIiu, JUCIIEPTUPOBAHUS U

0.5

YO

nexuusa-susyanusanus u JII3




BBIKpamuBanusa.  Koppo3uoHHO-

MEXaHUYIECKOE HW3HAIIMBaHUE,
KOpPpO3Usl, KaBUTAIUs, SPO3Us.
CxBaTbIBaHue u 3aeJaHue

MOBEPXHOCTEH  TIPU  TPEHHUHU.
WM3nammBanme mnpu  (PETTHUHT-
KOPpO3UH. YcranoctHoe
pa3pylIeHuE,
TPEIMHO0Opa30BaHHE, CBSI3b
COTPOTHBIICHUS yCTaJIoCTH
Jeranei c TPEHUEM u
M3HAIINBAHUEM.

HN36upaTeabHbIii nepeHoc
MeTAJVIOB NpU TpeHUH (3P deKT
0e3pI3HOCHOCTH ["'apKkyHOBa).

CymHoCTb addekra
0E3BI3HOCHOCTH. MexaHuzm
o0Opa3oBaHUA CEPBOBUTHOMN
TUICHKU U ee CTPyKTypa. Ou3mnKo-
XUMHNUYECCKHUEC OCHOBBI SABJICHUSA
M30UpPaTETHHOTO nepeHoca
METAJJIOB M €ro HCIOJIL30BaHUC B
y3JlaX TPSHUSI MAIlIHH.

0.4

0.5

YO,
P.I

nexus-usyanu3zanus u JII3

MatepuaJsbl TPyIMxcs
NOBEpPXHOCTEH aerajiei.
IIpaBuaa coYeTaHHus
MaTepHAaJIOB. Metoauka
noxdopa  MaTepHajJoB  map
TpeHusl.

Paspenenne martepuasion
nap TpeHHs MO0 HMX Ha3HAYCHUIO.
Bri6op MaTepHajoB npu
KOHCTPYUPOBAHUH Y3JI0B TPEHUS.
[MopormikoBbie aHTUPPUKIIUOHHBIE
MaTepuajgbl WU IOJMMEpHbIE
KOMITIO3HUIINHU. MaTepI/IEU'H)I JJIsA
y3JI0B TpeHusi, paboTalomux Mpu
BBICOKOW TEMIIEPAaType U BHICOKOM
BakyyMe. YuCIEHHbIE KpHUTEPUHU
paboTOCIIOCOOHOCTH  MaTepHaoB
B mapax TpeHus. Hexoropsie
NpaBUiIa COYETAHUSI MaTEPHAIIOB.
ITopucrocths MaTepuana B oObeMe
U B IOBEPXHOCTHOM CJIO€.

0,4

0.5

YO,
KP

nekus-susyanmm3anus u JII3

CMa3pIBaHMe JeTajied MalIuH.

Ob6mue BOTIPOCHI.
PU3NKO-XUMHUUECKHE
XapaKTEPUCTUKHU CMa304YHBIX
MarepuasioB. Jluarpamma I'epcu-
[tpubexka.
MeTaomIakupyomue

0.4

0.5

YO

nexuusa-susyanusanus u JII3




CMa304HbIe MaTepuanbl. Bwioop
CMa304HbIX MaTepuayioB. [loaBoj
U paclpeiesieHHe CMa304HOro
Marepuana.  KOHTpoJbHBIE U
MPEIOXPaHUTENbHBIE YCTPOMCTBA.
KoHcTpykTBHBIE ~ 0COOEHHOCTH
CMa30YHBIX CUCTEM.

Kouncrpykropckue MeTOAbI
MOBBIIIEHUSI HM3HOCOCTOHKOCTH
aeTaJieil.

0] PaCITOIOKCHIH
MaTepuajoB Tap TPEHHs 110
TBEPJOCTH. XKectkocTs,
MONATINBOCTh W  CIEIUalbHas
KoH(urypanus aetaiei. [Ipuaimm
B3aUMHOT'O JOMIOJTHEHHUS! KayecTBa.
[InaBatomme  getanu.  3aMmeHa
BHEIIHETO TPEHUS BHYTPEHHUM
TPEeHHEM  yIPyroro d3JeMeHTa.
CriocoObl ~ yCTaHOBKH  Y3JIOB,
YMEHBIIAIONINX HaNpsHKeHUE MpU
MOHT@&XE ¥ B JKCIUIyaTallWu.
Pasrpyska padoumx
MMOBEPXHOCTEH. Yuer
TEMIIEPaTyPHBIX nedopmartuit
TpyImIUXCsl naeraneil. 3a3opsl B
COCIMHEHMIX. 3amura padbodmx
MOBEPXHOCTEH mMap TpEeHHs OT
3arpsi3HEHUH.

0,4

0.5

YO,
P.I

nexus-susyanu3anus u JII3

TexHoJiornueckmne METOAbI
NOBLIIICHUSA JOJITOBEYHOCTH
JeTaJjiei.

CBs13b U3HOCOCTOMKOCTH C
KaueCTBOM u TOYHOCTBIO
B3aHMHOTO PacTONIOXKEHHUSI
jneraneid.  XUMHKO-TEepMHUUYECKas
o0OpaboTka pabounx
MOBEPXHOCTEHN JeTaJIen.
l"anpBanMUeCcKUe TIOKPBITHSL.
HammaBka u wHambuieane, ®ABO,
rpadutupoBaHue. [TokperTHE
JUCYITbGUIOM MOJUOIeHa.
DIIEKTPOUCKPOBOE  JIETHPOBAHUE.
Crioco0sr TITAO. Jlazepnas
o0paboTka.

0,4

0.5

YO,
P.I

nekus-susyanm3anus u JII3

10.

MeTtoanbl NOBBILICHUSA
H3HOCOCTOMKOCTH JeTajeli M
Y3J10B MAIIIUH B IKCILTyaTAIMHU.

HNsmenenue CBOWCTB
CMa304YHOT'O MaTepuaa B
akciuTyartaruu. OOKaTKa MaIIKH.
CMasbiBaHue y3JI0B npu
skciutyatanmu.  CTEHIOBBIE U
SKCIUTYaTaITMOHHBIE  MCIBITAHUS.

0,4

0.5

YO,
P.I

nekuusa-susyanusanus u JII3




BnusHue ycnoBuil sKCIUTyaTaluu

u peKHMa paboThI Ha
WHTCHCUBHOCTh  HW3HAIIHBAHUA.
CpaBHuTETLHAS OLICHKA

NOBEICHUS  AHTHU()PUKIMOHHBIX
MaTepuagoB B  HKCTPEMAJIbHBIX
ycnoBusix. [IpeaenbHble U3HOCH U
CPOKH CITY>KOBI IeTasei.

11.

Tpuodorexuuka - B XXI Beke.

Pa3Butre MammHOCTPOCHUS U
TpuboTexHuKa. HOBBIH moaxom K
W3YYCHUIO TPUOOTECXHUKH.
IIporpamma uccneroBaHuit
BOJIOPOIHOTO U3HAIINBAHUS 1
n30HUpaTeIbHOro MepeHoca.
HccnenoBanue 3MeKTPUYECKUX,
MarHATHBIX ¥ BHOPAIMOHHBIX
SIBIICHUM IIpY U3HAILIMBAHWUH.
CoBepIIICHCTBOBAaHUE CMa3bIBAaHUS
Jeraneil. DJKOHOMHKA U
TpuboTexHuka. [loaroroska

CHECIUAINCTOB 110 TPHOOTEXHUKE.

0.3

0.5

10

nexnusa-susyanuzanus u JII3

* VkaswiBaercs popma xontpossi. Hanpumep: YO — ycrablii onpoc, KP — xoHTposibHast pabora, [ —
noknan, P — pedepar, 3 — 3auer.

4.1.3. Ouno-3aounan popma:

/1

Temsl 3angaTuii

Buasl yueOHbIX

3aHSTUN U

TPYAOEMKOCTb, Yac.

JIEKITANA

IMPAKTHUYCCKHUC

(cemuHapcKue)

nmabopaTopHbIe

CaMOCTOATENbHAS
pabora

KouTpoib 3Hanui*

HpI/IMeHHeMHe AKTUBHBIC U
HWHTCPAKTUBHBIC TCXHOJIOTHU OGy‘IeHI/IH

BBenenne B TpHOOTEXHHKY.
OcHoBHbIE pa3jie/ibl, TePMHUHBI
U onpeesieHns.

O6mme  cBeneHus. OCHOBHEBIE
TEPMHHBI u OTIpeAeTICHMSI.
[IpakTrueckue mpuMepsl peHICHUS
3agad  TpuOoTexHuku. Cpoku
cyxkObl  Tpymuxcs  JeTaneit
MamuH. YOBITKHM OT TpPEHUS u
W3HOCA B MallMHAaX. OTalbl
pa3BUTHUS TPUOOTEXHUKHU.

0.5

YO

JICKOUA-BU3YyaAJIN3alnd

PaGoune moBepxHOCTH AeTajieid
U 0COOEHHOCTH 110
KoOHTakTUpoBanus. [lokasarenn
KayecTBa MOBEPXHOCTH.

A copOLMOHHBIH ekt

0.5

YO,
P.I

JICKOUA-BU3YyaAJIU3alud




(PedGunpaepa) CHUKEHMS
NMPOYHOCTH IOBEPXHOCTH.

OO0mue  cBegeHHWS O
MOBEpXHOCTH  JieTajled U  ee

T€OMETPHHU. [IlepoxoBaTocThb
MTOBEPXHOCTH. OcTaTo4HkIe
HamnpsOKEHUs,, CTPYKTypHBIE U
pa3oBbIe MIPEBPAIICHHUS.
ITokazaTenu KayecTBa
MTOBEPXHOCTH. ®dusuko-
XUMHYCCKHE CBOICTBa

NoBepxHocTer netanen. I[lnenku
Ha METAJUIMYECKUX MOBEPXHOCTSIX.
KoHTakTupoBanue © B3aMMHOE
BHEApPEHUE MOBEPXHOCTEH.
AgncopbumMs H  XeMOCOpPOLHS.
Oddexr PeOunmepa — cHmwKeHUS
MPOYHOCTH MOBEPXHOCTH JICTAICH.

Tpenne " U3HALIMBAHUE
Aerajeili W padouMx OpPraHoB
mamuH. Knaccudpukauus Buaos
TpeHusl.

Obmme  cBemeHUs O
TpeHun. Tpenue 0e3 cMaz04uHOTrO
Marepuana. Tpenue Ipu
TpaHuYHON cMaske. JKuakocTHas,
BA3KOIUIACTMYHAs W KOHTAKTHO-
TUAPOINHAMUYECKAS CMa3KH.
Tpenue 1mpu HONYXKUAKOCTHON
cMazke. Pexumbl  TpeHus @B
MOIIIUITHHAKE CKOJIBXKCHMSL.
Tpenue kaueHus.

VYO,
KP

nekuus-susyanuzanus u JI13

Buasl u3HammBaHusi padodux
TOBEPXHOCTEIA. Craaun
W3HALIUBAHMSA Nap TPEeHus.

OcCHOBHBIE  TIOHSATHSA O
MEXaHH3ME W3HAIUBaHHSA Tap
TpeHus. MexaHu3M HW3HAIIUBaHUS
METAJJIMYECKUX  TTOBEPXHOCTEH.

MexaHn3m HW3HallIMBaHUA
MNOJIMMCPOB U PC3UHBI. CTa,I[I/II/I
HW3HAaIlIMBaHUs nap TPCHUA.

Pacnipesiesienne  u3HOCAa MEXKAY
neranssmu. OOmMe  CBEAEHUS.

Bonopoanoe H3HAIIMBAHUE.
AOpazuBHOE V3HAIIMBAHHE.
OkucnuTenbHOE  W3HAIIWBaHUE,
W3HAIIMBAHHUE BCJIE/ICTBUE

nehopMaIiu, JUCIIEPTUPOBAHUS U
BhIKpariuBanus.  Koppo3noHHO-
MEXaHUYECKOE HM3HAIUBAHUE,
KOPPO3Ws, KABHTAIUS, DPO3H.

YO

nekuus-susyanuzanus u JI13




CxBaTbIBaHUE u 3aeaHue
MOBEPXHOCTEH  TIPU  TPEHHUHU.
W3nammBanue mnpu  (QPETTHUHT-
KOPpO3UH. YcranoctHoe
paspylieHue,
TPEIMHO0Opa30BaHHE, CBSI3b
COTPOTHBIICHUS yCTaJIoCTH
Jeranei c TPEHUEM u
M3HAIIMBAHUEM.

HN36upaTeabHbIIi nepeHoc
MeTAJVIOB NPU TpeHUH (3P deKT
0e3pI3HOCHOCTH "'apKyHOBa).

CymHoCTb adpekra
0E3BI3HOCHOCTH. MexaHuzm
00pazoBaHMs CEPBOBHUTHOM
TUIGHKU U ee CTpyKTypa. Ousmnko-
XUMHNYECCKHUEC OCHOBBI SABJICHUA
M30UpPaTETHHOTO nepeHoca
METAJJIOB M €ro HCIOJIL30BAHUC B
y3J1aX TPEHUS MaIIHH.

0.5

10

YO,
P.J

nekus-susyanuszanus u JI3

MatepuaJsbl TPyIMxcs
NOBEepPXHOCTeM JaeTaJieil.
IIpaBuaa coYeTaHHus
MaTepHAaJIOB. Metoauka
noaxdopa  MaTepHajJoB  map
TpeHusl.

Paspgenenne marepuanos
nap TpeHWs MO0 HMX Ha3HAYCHUIO.
Bri6op MaTepHajoB npu
KOHCTPYHPOBAHUH Y3J0B TPEHUS.
ITopomkoBble aHTUHPUKLHUOHHBIE
MaTepuajgbl WU IOJMMEpHbIE
KOMIO3UIIMKA. Marepuaisl s
y3J70B TPEHHUs, paboTaroumx MNpu
BBICOKOW TEMIIEPAaType U BHICOKOM
BakyyMe. YMHCIIEHHbIE KpHUTEpUU
paboTOCIIOCOOHOCTH  MaTepHaoB
B mapax TpeHus. Hexoropsie
NpaBUiIa COYETAHUSI MaTEPHUAIIOB.
[Mopucrocts MaTepuana B o0beMe
Y B IIOBEPXHOCTHOM CJIO€.

0.5

10

YO,
KP

nekus-usyanm3anus u JII3

CMa3pIBaHMe JeTajied MalIuH.

Ob6mue BOTIPOCHI.
DU3UKO-XUMHUYECKHE
XapaKTePUCTUKU CMa304HBIX
MarepuasioB. uarpamma I'epcu-
tpubexka.
MerTannoniakupyromnme
CMa304Hble Marepuaibl. Bbibop
CcMa304HbBIX MatepuanoB. [lonBon
U pacmpesielieHHe  CMa304yHOro

10

YO

nexuusa-susyanusanus u JII3




Marepuana.  KOHTpoJbHBIE U
MPEeIOXpPaHUTENbHBIE YCTPOWCTBA.
KoHCTpykTHBHBIE ~ 0COOEHHOCTH
CMa30YHBIX CHUCTEM.

Koncrpykropckue MeTOoAbI
MOBBIIIEHUSI HM3HOCOCTOHKOCTH
AeTaJieil.

0] PaCITOIOKCHIH
MaTepUaloB Tap TPEHHS IO
TBEPJOCTH. XKectkocTs,
MONATINBOCTh W  CIHEIUalbHas
KoH(urypanus aetaieir. [Ipuaiun
B3aUMHOT'O JOMIOJTHEHHUSI Ka4ecTBa.
[InaBatomme  meranmm.  3aMeHa
BHEIIHETO TPEHUS BHYTPEHHUM
TPEHHEM  yNPYroro 3JEMEHTa.
CriocoObl  yCTaHOBKM  Y3JIOB,
YMEHBIIAIONINX HaMpsHKeHUE TpU
MOHT&XE ¥ B OKCIUIyaTallWu.
Pasrpyska padoumx
MTOBEPXHOCTEH. VYuer
TEMIIEPaTyPHBIX nedopmartuii
TpyImUXCsl naeraneil. 3a3opsl B
COCIMHEHMAX. 3amura padbodmx
MOBEPXHOCTEH mMap TpEeHHs OT
3arps3HECHUI.

10

YO,
P.I

nekuus-susyanuszanus u JII3

TexHoJiornueckmne METOAbI
MOBLIIICHUS JOJTOBEYHOCTH
JeTaJjiei.

CBs13p U3HOCOCTOMKOCTH C
KayeCTBOM u TOYHOCTBIO
B3aMMHOTO PaCITIOIOKEHUS
jneraneil.  XUMHKO-TepMHUUYECKast
obOpaboTka pabounx
MOBEPXHOCTEMN JeTaJIen.
I"anpBaHMYECKHE TIOKPBITHSL.
HammaBka u mHamburenue, ®ABO,
rpadutupoBaHue. [ToxperTHE
JUCYITbGUIOM MOJOIeHa.
DIIEKTPOUCKPOBOE  JIETHPOBAHUE.
Crioco0sr TITAO. Jlazepnas
0bpaboTka.

YO,
P.J1

nekus-usyanm3anus u JII3

10.

MeTtoabl NOBBILICHUSA
H3HOCOCTOMKOCTH JeTajeli W
Y3JI0B MAIIHH B YKCILTyaTaAIUH.

H3meHenue CBOICTB
CMa304HOTO Marepuaa B
akciuTyataruu. OOKaTKa MaIIKH.
CMma3piBaHue y37I0B npu
skcmtyatanui.  CTEHIOBBIE U
SKCIUTyaTaIlMOHHBIE  WCITBITAHUS.
BnusiHue ycnoBuil sKCIUTyaTaluu
u pexuma paboThI Ha
MHTEHCUBHOCTD W3HAIIMBAHUA.

0.5

YO,
P.I

nexuusa-susyanusanus u JII3




CpaBHuTENbHASA

CPOKH CITyKOBI ieTasnei.

OII€HKa

IMOBEIEHUS aHTU()PUKITMOHHBIX
MaTepUasoB B 3KCTPEMAIbHBIX
ycnoBusix. [lpenensHbie U3HOCH U

11.|Tpnéorexnuka - B XXI Beke.

HN3YUYCHHUIO TpI/I6OTCXHI/IKI/I .

neraieil. DKOHOMHKA U

Pa3BuTne MalmHOCTpOEHUS U
TprboTexHuKa. HoBbIi oIxo 1 K

TIporpamma uccnenoBaHuit
BOJIOPOIHOTO U3HAIINBAHUS 1
n30HUpaTeIbHOro MepeHoca.
HccnenoBanue sieKTpUYECKUX,
MarHATHBIX ¥ BHOPAIMOHHBIX
SIBJICHUM NPU N3HALTUBAHUU.
CoBepIICHCTBOBAaHUE CMa3bIBAaHUS

TpuboTexHuka. [loarororka
CIECIUAIUCTOB 110 TPHOOTEXHUKE.

0.5 -

nekus-susyanuszanus u JII3

* VkaswiBaercs (popma xontpossi. Hanpumep: YO — ycrablii onpoc, KP — xoHTposibHast pabora, [ —
nmokman, P — pedepar, 3 — 3auer.

4.2. PacnipesesieHe 4acoOB JHCHHUILUINHBI (MOIYJIsI) IO CEMeCTpaMm

4.2.1. Ounas gpopma:

1 kypc

2 Kypc

3 kypc

4 xypc 5 Kypc

UTOro

Bug zausatuit

2

3 4

6

7

8 9 10

Jlexiun -

12 - - 12

JlaboparopHbie -

24 | - _ 24

IIpakTHueckue -

Hroro KOHTaKTHOH| -
paboThI

36 36

CamocrosTenpHas -
pabota

72 72

dopmMa KOHTPOJIS -

3a - - 3a

4.2.2. 3aounasn ghopma:

Bun 3anaruit

1 kypc

4 xypc Skypc | UTOI'O

Jlexuun

JlaBoparopHble

IIpakTrueckue

Hroro KOHTAaKTHOM
paboThI

CamMmocTosTenpHas
pabora

- 100 100

®opmMa KOHTPOJIA

3a 3a




4.2.3. Ouno-3aounasn popma:

o 1 xkypc 2 Kypc 3 Kypc 4 xypc 5 Kypc
B
W] 3aHATUN I 3 3 1 5 5 7 3 9 10 HUTOI'O
Jlexkun - - - - - - - - 8 R 8
JlaGopaTopHsbie - - - - - - - - 16 - 16
IIpakTHueckue - - - - - - - - - - -
Htoro KOHTaKTHOM| - - - - - - - 24 -
- 24
paboTHI
CamocrosTenpHas - - - - - - - 84 -
- 84
pabota
DopMa KOHTPOJIS - - - - - - - - 3a - 3a

5. OPTAHM3ALMS M YYEBHO-METOUYECKOE OBECIEYEHUE
CAMOCTOSITEJBLHOI PABOTBI OBYUATIOIAXCS 11O JUCHMUIIINHE
(MOJIYJIIO)

5.1. Conep:xaHue caMOCTOATEIbHON PadOTHI N0 AMCUHUILIHHE (MOTYJIIO)

CamocrosTenbHas paboTa CTYJIEHTOB OCYLIECTBIISCTCSI B COOTBETCTBUU C TpPeOOBaHUIMH,

ykazanHbiMu B [lonoxenuu [IBJI-12 «O camocTosiTenbHON paboTe 00ydaronuxcs».

TeMbl MHIUBUYAIbHbIX 3aJaHUMN:

- IEPCIEKTUBHBIE MAaTEPUAJIbl TPUOOTEXHUUECKOIO HA3HAYCHMUS;
- pa3BUTHE YHEprocOeperaroIux TPUOOTEXHOIOTUI.

— Tembl, BHIHOCUMBIE Ha CAMOCTOSITENIbHYIO TPOPAOOTKY:

— METO/Ibl UCCIIEI0BAHUS BOAOPOJHOTO U3HAILIMBAHUS;

— IEPCHEKTUBBI IIPUMEHEHUS TEXHOJIOTHH 6e3pa3zbopHOro BOCCTAHOBJICHUSI
paboTOCIIOCOOHOCTH Y3JI0B TPEHUSI MAIIUH U 00OPYAOBaHUS C MCIIOJIBb30BAaHUEM MPUCAJIOK U
N00aBOK K TEXHUYECKHM MacilaM ¥ KOHCHUCTEHTHBIM CMa3KaM.

5.2. KoHTpO/Ib CAMOCTOATENBbHO PadoThI

KonTtpons camocrositennbHas paboTa CTYJEHTOB OCYUIECTBISETCS B COOTBETCTBHM C

TpeboBaHusMH, yka3aHHbIMU B [lonoxxenun IIB/I-07 «O npoBeneHUM TEKYLIETO KOHTPOJIS

YCIEBAaEMOCTH M MPOMEKYTOYHON aTTECTAllUU O0yUYaIOLIUXCSD»

OreHka pe3yabTaTOB CaMOCTOSTENbHON paboThl OpraHU3yeTCsl CIeIyIOIUM 00pa3oM:
- TIpY cllaye 3ayera.
5.3. Y4eOHo-MeTOqMYECKOE 0O0ecIIedeHHe CAMOCTOATEIbHOH padoThI
[Tpu BHINOTHEHUU CAMOCTOSATEIBLHONU PabOThl PEKOMEHYETCSl UCII0Tb30BaTh:!
- Meronnueckue ykazaHusl.
- OCHOBHYO U JIOTIOJHUTEIbHYIO Y4EOHYIO JIUTEPATypy.
- PexoMeH1yeMble OHIAH-NCTOYHUKHA U UHTEPHET PECYPCHI.

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

6.1. OcHoBHas1 yyeOHasi JUTEepaTypa, HEOOX0AMMAs /ISl OCBOCHUSA TUCHUILIUHBI (MOYJIf)
1. PenkkoB, M.b. OcHOBBI Hay4HBIX HCCIEIOBAaHUN U N300pETaTeNhCTBA. [ DIEKTPOHHEIN pecypc]|
— DOmnektpoH. nman. — CII6. : Jlams, 2013. — 224 c¢. — Pexum pgocrymna:
http://e.lanbook.com/book/30202 — 3aru. ¢ 3kpaHa.

6.2. JlonosHUTeIbHASA Y4YeOHasi JMTEPATypa, Heo0XoaAMMas JJIsl OCBOCHUS] JAHCLHMIIIMHBI
(Mmomy.Jist)



http://e.lanbook.com/book/30202

1. IlonoBunkuH, A.MA. OCHOBBI MHXEHEPHOTO TBOPYECTBA. [DJIEKTPOHHBIM pecypc] —
Onexktpon. pan. — CII6. : Jlaws, 2017. — 364 c. — Pexum pgocrymna:
http://e.lanbook.com/book/93005 — 3ari. ¢ skpaHna.

2. 3y6apes, FO.M. CoBpeMeHHbIE HHCTPYMEHTAJIbHBIE MaTepHallbl. [ DIEKTPOHHBINA pecypc]
— Omnektpon. paH. — CII6. : Jlams, 2014. — 304 c¢. — Pexum npocryna:
http://e.lanbook.com/book/595 — 3aru. ¢ skpana.

3. TpuborexHuka : yueb.mocobue s cTyn.By30B OakanaBpos / 1. H. 'apkyHoB, MelbHIKOB
2.J1., T'aBpumiok B.C. — 2-e uzn.,crep. — M. : Knopyc, 2013. — 408c. 10 3k3

4. OCHOBBI HAay4YHBIX HMCCJICIOBAHUM JICCHBIX MAIMH: Y4eOHHMK I CcTyA. By3oB / . M.
AnuncumoB, A. M. Kounes. — 2-e uzn.,ucnp. — CII6.: Jlans, 2010. — 528c¢.: wr. 10 3k3

5. Tlauypun, I'. B. Koppo3woHHas JOATOBEYHOCTh U3AEIUNA U3 AehOPMAIMOHHO-

YIPOYHEHHBIX METAJUIOB U CIUIaBOB : yueOHoe mocobue / I'. B. [lauypun. — 2-e uzna., Jor.
— Camnkr-IlerepOypr : Jlanb, 2022. — 160 c¢. — ISBN 978-5-8114-1770-4. — Texkcr :
anekTpoHHbld //  JlaHb : JJIEKTPOHHO-OMOMMoTeynast ~ cucrema. —  URL:

https://e.lanbook.com/book/211706 — Pexxum nocTtyma: ijist aBTOPH3. TOJIb30BATEIICH.

6.3. Pecypcsl cetu «AHTEpHET», HEOOXOAMMBIE I OCBOCHHS AUCHUILIHHBI (MOXYJIA)
1) ExqnHoe OKHO A0CTyma K 00pa3oBaTeNbHBIM pecypcaM. DJIeKTpoHHas Oubnmoreka /
Touka goctymna: http://window.edu.ru

6.4. Metoanueckue yka3aHus 1Jis1 00y4arOIMXCH M0 OCBOCHUIO M CUHUILIHHBI (MO1YJIsA)
1. UccnenoBanre U3HOCOCTOMKOCTH MaTEpUAJIOB B YCIOBUSAX aOpa3MBHOIO U3HAILMBAHUSA
: METOJ. yKa3aH. JiIs BbIN. 1a0. pabot / A. A. I'Bo3zes, . JI. Topun. — UBanoso: UT'CXA,
2008. — 36¢.

6.5. MHudopmanuoHHble CHPAaBOYHbIE CHCTEMbI, MCHOJIb3yeMble I  OCBOEHHS
AUCHMILIMHBI (MOAYJ1s1) (IPpH HEOOXOAMMOCTH)

1) ObC «Koncynprant cryaenrtay / Touka nqocryma: http://www.studentlibrary.ru

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

3) ObC uznarenscrBa «Jlaub» / Touka goctyna: https://e.lanbook.com

6.6. IlporpamMHOe olOecneyeHue, MCMOJb3yeMOe IS OCBOCHHUS JAUCHUILIMHBI (MOIYJIs1)
(mpu HEOOXOAUMOCTH)
- OnepanuonHas cuctema tuna Windows
- NUnTepuer-06pay3epsl
- Microsoft Office, Open Office
- I'paduueckue penakropsl (CAD-cucremsr): Komnac-3D
6.7. HNudopmannonubie TeXHOJIOTHH, HCI0JIb3yeMbIe npu OCYIIECTBJICHHNH
00pa3oBaTeIbHOIO Mpolecca Mo JMCHUILIMHE (MOLY110)
=LMS Moodle http: //ivgsha.ru /moodle

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS J1JI51
OCYIIECTBJEHMS OBPA3OBATEJLHOTO IMPOIIECCA MO JACIHUATLIAHE
(MOJTYJTIO)


http://e.lanbook.com/book/93005
https://e.lanbook.com/book/211706
http://window.edu.ru/
http://www.studentlibrary.ru/
http://www.consultant.ru/
https://e.lanbook.com/

VYka3pIBaeTcss MaTepUajJbHO-TEXHHMUYECKOE OO0eCleYeHne JUCIUILTHHBL
CpEeACTBa, JJAbopaTopHOE 00OPYJOBAHUE U JP.

TCXHUYCCKUC

Ne
n/m

HaunmeHoBaHue crienuanu3upoBaHHbBIX
ayJauTOpuil, KaOMHETOB, TabopaTopuii u

mp.

Kpatkuii nepeueHb OCHOBHOTO 000py10BaHUS

YueOHasi ay TUTOpUS 7Sl IPOBEACHUS
3QHITHIA JTEKIIMOHHOTO THIIA

YKOMITJIEKTOBAaHA CIICIIMAITM3UPOBAHHON (YUeOHOM)
Me0eIb0, HAOOPOM JEMOHCTPALIMOHHOTO
000pyI0BaHUS U YIeOHO-HATJISTHBIMU TTOCOOUSIMH,
00€eCTIeYNBAIOIIUMH TEMaTUYECKHE WILTIOCTPALIH,
COOTBETCTBYIOIIKE PA0OOUNM yUeOHBIM
IporpaMMam JAUCLHUILINH (MOYJIEH).

VYuebHas ayJUTOpHUs AJ1s IPOBEICHMUS
3aHATUN CEMUHAPCKOIO TUIIA

YKOMITJIEKTOBAaHA CIICIIMATM3UPOBAHHOM (YUeOHOM)
MeOeIbI0, TEXHUYECKUMU CPEJICTBAMH O0YUYCHUS,
CITY’KaIllUMU JIJIS TIPEJICTABIICHUS Y4eOHON
uHpOpMaLIUH.

YueOHast ay TUTOPUS AJIsl TPYIIIOBBIX U

VHIUBUYaJIbHBIX KOHCYJIbTAalUN

YKOMILJIEKTOBAaHA CIICIIMAIM3UPOBAHHON (YU4eOHOM)
MeOebl0, TEXHUIECKUMH CPEICTBAMH 00ydeHUs,
CITy KalllUMU JJIs1 IPECTaBICHUS yueOHOU
uH(bopMauu

Y4eOHast aytuTOpust ISl TEKYIIETO
KOHTPOJISA U IPOMEKYTOUHON
aTTeCTalluU

YKOMITJIEKTOBAaHA CIICIIMAIIM3UPOBAHHON (YU4eOHOM)
MeOeIbl0, TEXHUIECKUMH CPEICTBAMH 00ydeHUs,
CITy KalllUMU JJIs1 IPEJCTaBICHUS yIeOHOU
uH(bopMaIuu

IToMmemenue ISt CAMOCTOSTEILHOU
paboThI

YKOMM/IEKTOBAHO  CMeuvannsnpoBaHHon  (y4yebHoON)
Mebenblo, OCHAWEHO KOMMbIOTEPHOW TEXHWKOWM C
BO3MOXHOCTbIO MOAKMAOYEHUA K ceTu "WHTepHeT"
obecneyeHo 40CTynom B 3N1EKTPOHHYIO
MHOopMaUMOHHO-06pa30BaTEbHYIO cpeay
opraHusauum

VYyeOHast aytuTopus AJis TPOBEICHUS
MPAKTUYECKUX 3aHATHI

YKOMILIEKTOBaHa CTeIMATU3UPOBAHHOM (y4eOHOI)
MeOebl0, TEXHUIECKUMH CPEICTBAMH 00ydeHUs,
CITyKaIllUMU JJIsl IPECTaBICHUS yIeOHOU
uH(bopMaIuu

Jlaboparopust TpOOTEXHUIECKUX
HUCCIIEI0OBAHUI
M-328

HoyTOyk, mpoekTop, 3kpaH, J0CKa MEJIoBasi;
Mammnua tpenuss CMT-1, mammua Tpenus 77-MT,
npubopsl-camonucubl - cepunt KCII, mpubop s
u3MepeHus 3a30poB B noamunHukax K1U-1223; naute
noBepounsie 250x250, 400x800; Beckr mabopaTopHbIe
BJIP-200 u BJIKT-500; M3MEPHUTETHHBIN
YHUBEpPCAIbHBIII MHCTPYMEHT; BEPCTaKH C THUCKAMU;
JMHEHKU JIeKaJbHbIe, MOBEPOYHBIC; TBEPAOMEPHI IO
Bbpunnento, Poksemny, Bukkepcy, mKadbl
TEPMUYECKHE, CTaHOK TOPH30HTAIBHO-(Ppe3epHbIit
6H81, craHox BepTuKanbHO-cBepnuibHBI HC-12,
npecc TU/IpaBINYECKU, CTaHOK
TUTOCKOIITH(OBATLHBIH, CTaHOK TOKapHO-
BUHTOpe3HbI 1A616, muxpockon C-11, pH-metp,
WHCTPYMEHTHI JJ1s1 pa300pKu-cOOpKH (HAOOPHI).

KoMnberoTepHslii Ki1acc
M-415

[IK 1 mporpammHoOe obecrieueHme




P®OHJA OONEHOYHBIX CPEACTB ITO JUCHUIIJIMHE

Mpuaoxkenue Ne 1
K paboueil nporpaMMe mo THCHUNJHHE
Tpu0OTEXHOJIOTUN B AaTPOUHKEHEPHUH

«TpuGoTEXHOJOTrNU B aTPOUHKEHEPUU»

1. IlepeueHb KOMMeTeHIUIA, (POPMUPYEMBIX HA JAHHOM JTaIe
1.1. Ounasa, 3a0unasn, ouno-3a04nan Gopmol:

HIudp n Nuanukatop(sl) JOCTHKEHUS
bp p(E) - O1LeHOYHbBIE
HaUMEHOBaHUE KOMITCTCHIINH / TUTAHUPYEMbIC dopmMa KOHTPOJIS
CpencTBa
KOMIIETEHI[UHA pe3yabTaThl 00yUeHUS p
1 2 3 4
OIIK-5. Crocoben
4aCTBOBAThb B
Y OIIK-5.1. VYyactByer B
MIPOBEJICHUHU
AKCIIEPUMEHTAITLHBIX
AKCTIIEPUMECHTAIBHBIX 3a KoMIiekT
. HACCIENOBAHUSIX [0  HCIBITAHUIO
HCCJIEOBAaHUN B N . BOIIPOCOB
. |cenpCcKOXO034iiCTBEHHON TEXHUKHU
HpO(l)eCCI/IOHaJ'IbHOI/I U1 caadu
EATENLHOCTH 3adeTa
IIK-4. Criocoben
o0ecrieynBaTh
paboToCmocoOHOCTh
MaIlluH U I1IK-4.1. Ob6ecnieunBaeT 3a KOMILIEKT
000pyI0BaHUS C paboTOCIIOCOOHOCTh ~ MallMH U BOTIPOCOB
HCIIOJIb30BaHUEM 000pyZOBaHUSA C UCHOJIb30BAHUEM VIS Caaum
COBPEMEHHBIX COBPEMEHHBIX TEXHOJIOTAI 3a9era
TEXHOJIOTHUI TEXHUIECKOT'O 00CITyXKUBaHUS,
TEXHUIECKOI'O XpaHEHUS, peMoOHTa 51
o0CITyKUBaHUS, BOCCTaHOBJICHHUS JIeTaJIel MaIlliH

XpaHEHHUs1, pEMOHTa
1 BOCCTAHOBJICHUS
neTanel MalIug

* Vkasvieaemcs ¢popma konmpona. Hanpumep: YO — ycmuwvui onpoc, KJI — koncnekm nexyuu,

KP — xoumponvnas paboma, BJIP — evinonnenue nabopamopnou pabomul, BIIP — evinonneHnue

npaxmuyeckou pabomsi, K — xonnoxeuym, T — mecmuposarnue, P — pechepam, /] — 0ooxnao, 3KP —

3awuma Kypcosou pabomot, 3KII — 3awuma Kypcosoeo npoekma, 3 — s3k3amen, 3 — 3auem.




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

Kputepun oriennBanus*

HEYJOBJIETBOPUTEID
[Tokazare YAOBJIETBOPUTEIBHO XOPOLLIO OTJIMYHO
i HO
HE 3a4TEHO 3a4TE€HO
[TonnoTa |YpoBeHb 3HaHU | MUHUMAJIBHO YpoBeHb 3HaHUW B|YPOBEHb 3HAHUU B
3HAaHUM |HUKE MUHHUMAJIbHBIX|IOITYCTUMBIN 00BeEME, 00BeME,
TpeOOBaHUM, HMEJH|ypPOBEHb 3HAHU,|COOTBETCTBYIOLEM |COOTBETCTBYIOLIEM
MECTO rpyObIe|IONYIIEHO  MHOTO|[IpOrpaMMe nporpamme
OLIMOKHU HEerpyObIX OIMOOK |[[TOATOTOBKH, MOJIMOTOBKH, 0e3
JIOTYILIEHO OIMO0K
HECKOJIbKO
HerpyObIX omuOoK
Hannuue |[Tpu pewmenun| [ Ipogemonctpuposa |IIponemonctpuposa (I[IpomemoncTpupoBa
YMEHUW |CTaHJApPTHBIX 3a]1a4|HbI OCHOBHBIC[HBI BCE€ OCHOBHBIC|HBI BCE OCHOBHBIC
HE YMEHU, pelIeHbl [ yMEHU, pELIeHbI [ yMEHUS, pEIIEeHbI
MPOJAEMOHCTPUPOBA |TUIIOBBIE 3aJa4ydl C|BCE OCHOBHBIE |BCE OCHOBHBIE
HBI OCHOBHBIE HErpyObIMU 3a1auu c|3amaun c
YMEHUSI, HMMEJTHU |OIINOKaMH, HErpyObIMH OT/IEJIbHBIMU
MECTO rpyObIe|BBITOIHEHBI Bce|ommnoKamu, HECYIIECTBEHHBIMU
OIHUOKHU 3a/1aHusl, HO HE B(BBIMIOJIHECHBI BCE|HEI0UETaMU,
MIOJIHOM 00beMe 3alaHusl B ITOJIHOM BBIIIOJIHEHBI BCE
o0BeEME, HO|3aJaHHUsI B IIOJHOM
HEKOTOpbIE cloobeme
HEJI0UYEeTaMU
Hanmnuue |[Tpu pemennn| Mmeercs [Iponemonctpupona |[IpogemMoHCTpHpOBa
HABBIKOB |CTAHJIAPTHBIX 3a]a4|MUHUMAIbHBINA HbI 0a30BbIC HAaBBIKU|[HBI  HAaBBIKH  IpHU
(BnageHu [He HaOOp HABBIKOB JUISA|TIPH pelIeHuH |peleHun
e MPOAEMOHCTPUPOBA |pEIICHUS CTAaHJAPTHBIX 3aJ]a4HEeCTaHIAPTHBIX
OTIBITOM) |HBI 0a30BBIC|CTAHIAPTHRIX 3a7au|C HEKOTOPBIMHU |33]1a4 0€3 OIINOOK U
HaBBIKH, UMeETH|C HEKOTOPBIMH HEJIOUETAMHU HEJI0YETOB
MECTO rpyOble|HeToueTaMu
OIIMOKH
Xapakrep |Komnerenuus B|CdopmupoBanHocTh [ChopmupoBanHOCTh [CHOPMUPOBAHHOCTD
WUCTUKA |[IOJTHOM Mepe HE|KOMIETCHIIMU KOMITETCHITH B|KOMITETCHIIUH
chopmup |chopmupoBaHa. COOTBETCTBYET 1EJI0M MOJIHOCTBIO
oBaHHOCT |MIMeromuxcst MUHUMAJIbHBIM COOTBETCTBYET COOTBETCTBYET
u 3HaHUH, YMEHHH, |TpeOOBaHUIM. TpeOOBaHUSIM. TpeOOBaHUSM.
KOMIIETEH |HABBIKOB Nmerommxcs Nmerommxcs HNwmerommxcst
1005071 HEJOCTAaTOYHO IS |3HAHUM, YMEHUM,|3HaHU, YMEHU,|3HaHUH, YMEHHU,
pereHus HaBBIKOB B II€JIOM|HABBIKOB Y|HaBBIKOB u
MPaKTUYECKUX JIOCTaTOYHO JUISI | MOTHUBAIIMU B LI€JIOM|MOTHBALIMU B
(mpodeccroHaNnbHbl |peleHus JIOCTaTOYHO JUTSI| TIOJTHOM Mepe
X) 3a/1a4 MPAKTUYECKUX perieHus JIOCTaTOYHO JUTSt
(mpodeccroHanbHbl (CTAaHAAPTHBIX pElIeHUs  CIIOXKHBIX
X) 3aj1ad, HO|IPaKTUYECKUX MPaKTUYECKHUX
Tpedyercs (mpodeccuonanbHbl |(podheccuoHaTbHBI
JIOTIOJIHUTEIIbHAS X) 3aJ1a4 X) 3a7a4




MpaKTHKA 1o
OOJILIITUHCTBY
MIPAKTUYECKHX 33724

YpoBeHnb

chopmup
OBAHHOCT . . .
Huzkni Hwuxe cpennero Cpennumii Bricokuii
u

KOMIIETEH

V5051

* [Ipenooasamensv énpage uzmenums kpumepuu oyenusanus ¢ coomeemcmsuu ¢ @IOC BO u
ocobennocmsamu OIIOI1.

3. OneHo4HbIe CpeAcTBA

B mnpouecce oOydeHus MPUMEHSIOTCS AKTUBHBIC, UHTEPAKTHUBHBIC, PENPOIYKTUBHBIE U
IPOJAYKTUBHBIE OLIEHOYHBIE CPE/ICTBA.

3.1. Oco0eHHOCTHIO AKTUBHBIX OLIEHOYHBIX CPEICTB SBISETCS MPOBEPKA CIIOCOOHOCTU
MPUHUMATH PEIICHUE B JEHCTBUH, UTO BXOAMT B MOKa3aTelu C(HOPMUPOBAHHOCTH KOMIIETEHIIUH.
[IpuMeHeHne aKTUBHBIX CIIOCOOOB OIIEHKH B YCJIOBHUSX OOYYEHHS MPEAIOJIaraeT MOCTaHOBKY
o0ydJalmuxcsi B CUTyallUM HWMUTAlUM MNpodeccHoHaNbHbIX AecTBUil. MpbIcauTenbHas
AKTUBHOCTh MOXeET OBITh 3aJIeiiCTBOBaHa 0oJee WM MEHee, TaK KaK MMHTAIMOHHBIC JACHCTBUS
JAJIeKO He Bceraa MpoBepstoT 3HaHUA. CTyIEeHT MOXET KOMIIEHCHPOBATh HEJIOCTATOK 3HAHUU
JMYHOCTHBIMU Ka4eCTBAMH: KOMMYHHKa0EIbHOCTBIO, IETIOBOM aKTHBHOCTBIO, XOPOIIEH pedbio U
T.A. AKTHBHas pabora oOydaromUXCs MpeArojaraeT TakKe HHTEHCHBHOE MEXKIMYHOCTHOE
B3aumozeiictBue. K akTUBHBIM OLIEHOYHBIM CpEACTBAM OTHOCSTCSA: MO3TOBOM IITYpM,
OpraHu3aloHHO-NesTenbHocTHas urpa (O/1), urpoBbie UMUTALIMOHHBIC JEHCTBUS (CUTYAIUH),
TPEHUHT.

3.2. HHTepakTHBHbIE OLEHOYHbIE CPEICTBA CO3JAI0T KOMIUJICKCHYIO CHUTYaIUIO
HAKOIUIEHUS NPO(PECCHOHAIBHOIO ONbITa B IPOLIECCE OBJIAJICHUS 3HaHUWEM. VHTepakTUBHbIE
OLICHOYHBIE CPEJCTBA MO3BOJISAIOT OLIEHUTH HE TOJIBKO CaMO PELIEHHE, HO U IYTh €r0 MOJyYEHUSI.
HHTepakTUBHBIE OLIEHOYHBIE CPEICTBA JOJIKHBI MPOBEPATH CIIOCOOHOCTh HAKAIUIMBATh OIBIT B
npoliecce MpsiMOro B3aMMOAEUCTBUS «C 00J1aCThI0 OCBAaMBAEMOr0 MPOGECCHOHATBHOIO OIBITaY.
Takoil OmbIT MOXKHO TOJIYYUTh Y€pe3 KOMIUIEKCHbIE CUTYallMOHHbBIE 3aJlauM, JEJIOBBIE WUIPBHI,
(bOpyMBI, TECTHI AEHCTBUS.

3.3. PenpoayKTuBHBIE OLIEHOYHBIE CpeACTBA HANpaBiIeHbl HA IPOBEPKY YCBOEHUS
3HaHUH, NOJYYEHHBIX B TOTOBOM BHUJE, U CIIOCOOHOCTH 3allOMHUTh, HOHATh U BOCHPOM3BECTU
M3y4YeHHOE B NHCbMEHHOW WM YCTHOW (opme (BepOanmbHOM uiau HeBepOasibHOM). JlroOas
KOMIIETEHIIMsI OCHOBBIBAETCSI Ha 3HAaHUH, IOITOMY IPOBEPKa 3HAHUSA JOJDKHA OBITh HAYAJIbHBIM
sTanoM B (OPMUPOBAHMU M OLEHKE KadecTBa o0yuyeHHs. K penpoayKTHBHBIM OIIEHOYHBIM
CpeACTBaM OTHOCSITCS: KOHTpOJIbHasi paboTa, YCTHBIA 3K3aMeH, NMUCbMEHHBIN 3K3aMeH, TecT,
orpoc.

3.3.1. KommieKT BONPOCOB K 3a4€Ty, KOHTPOJIbHOI padoTe U YCTHOMY ONPOCY
1. Maiite onpenenenue « TpubOTEeXHUKE» KaK HayKe.
2. MonekyJisipHO-MeXaHHuecKasi TEOpHs TPEeHHs ObUIa BBIABUHYTA KAKUM aBTOPOM?
3. KakuM mapam TpeHHsS B MpPaKTHKE HOPMAIBHOM JKCIUTyaTalldd CBOMCTBEHHBI TPAHWYHBIE YCIIOBUS
cMa3bIBaHUs (IPUMEPHI U3 MTPAKTUKHN)?
4. KakoMy CO€AMHEHUIO B IPAKTHKE HOPMAJIbHOH dKCILTyaTallM XapakTEepPHO KUIAKOCTHOE TpeHHE?
5. KopposnonHo-mMexanndeckoe (OKHUCIUTEIIPHOE) HW3HAIIMBAHUE CBOWCTBEHHO KaKWM JCTASIM U
COETMHEHHSIM?
6. B pa3paboTke OCHOB rMAPOAMHAMUYECKON TEOPUH TPEHUsI NPUHUMAIH y4acTHE KaKHE aBTOPHI?
7. Cuna TpeHHs 10 MOJIEKYJIIPHO-MEXaHUUECKON TEOPUH PACCUUTHIBACTCA MO Kako Qopmyiie?




8. JlaiiTe ompeenieHne MOHIATHIO «A3HAITUBAHUEC) ?

9. Jns1 KONUYEeCTBEHHOH OLIEHKU Ipoliecca N3HALIMBAHUS IeTalel IPUMEHSIOTCS KaK1e IIoKa3aTen?

10. OTKpBITHE SBICHUS U30UPATENBHOTO MepeHoca npu TpeHud (3hdexT 6e3bI3HOCHOCTH) MPUHAIIICKUT
aBTopam?

11. K TBepabIM cMa3KkaM, UMEIOIINM CIOUCTO-PELIETYATYIO IIIACTUHYATYIO CTPYKTYPY, OTHOCATCS Kakue?
12. V kakux gerajeii B mporecce SKCIUTyaTallid OTCYTCTBYET dTarn 00KaTku (mpupaboTku)?

13. Aunarpamma ['epcu-1lITprOeka moka3piBaeT KaKylo 3aBUCUMOCTh?

14. D¢ dhexTrBHBIME cITOCOOaMU YMEHBIIICHHUS BOJOPOTHOTO H3HAIINBAHUS SIBIAIOTCS KaKue?

15. B Ooprbe c aOpa3wBHBIM H3HAIIMBAHUEM JaeTaned OyJaeT AOCTHTHYT MUHHUMAIBHBIA 3¢ddexTt mpu
HaIUIaBKe, HAbUICHUH, HalleKaHUW MU HaKJIEne?

16. Mammna tpeausa 2070 CMT-1 no3BosseT perucTpupoBaTh Kakue napameTpsl?

17. Mammaa tpenns 2070 CMT-1 no3BoJisgeT BeCTH 3aluch KaKUX MapaMeTpoB?

18. Mammna tpenns 2070 CMT-1 cnocoOHa peann3oBaTh Kakue CXeMbl KOHTAaKTUPOBAHUS JeTajel map
TpeHus?

19. Kakas mapa TpeHust crioco0Ha paboTaTh B yCIOBHSIX )KHIKOCTHOTO, TPAHUYHOTO M CYXOTO TPEHHS?

20. Kakue mapsl TpeHHUsI CIIOCOOHBI paboTaTh TOJIBKO B YCIOBHSAX TPAaHUYHOTO M CYXOTO TPEHHUS M HE
CIOCOOHBI peaTM30BaTh YCIOBHS YKHIKOCTHOTO?

21. JlaGopaTOpHBIMH, CTEHIOBBIMH M JKCIUIyaTallMOHHBIMU HCHBITAHUSMU JOKa3aHO JH, 4TO
n30MpaTeIbHbl MEPEHOC METANIOB MPHU TPEHUM 3allMIIacT MOBEPXHOCTH JeTaneld oT abpa3HBHOTO
u3Hoca?

22. BogoponHoe u3HAITUBaHUE JeTallei IIPOSBIACTCA B KAKOM BUC?

23. Ilpu mpoBeneHNN TaOOPATOPHBIX W CTEHJOBBIX HCIBITAHUN 10 CPaBHUTEIHHOW OIEHKE MOBEICHUS
AHTHU(PHUKIIMOHHBIX MAaTEPHAIOB MIMPOKO MPUMEHSIOT KaKUe SKCTPEMabHbIE YCIOBUS?

24. KakoB MeXaHU3M JEUCTBUS MPUCAT0K I'PYMIbI pEMETAJUIU3aHTOB?

25. KakoB MexaHU3M JEUCTBUS MPUCATOK TPYIIITHI TeOTPHOOMOAN(PHKATOPOB?

26. IHTeHCUBHOCTH W3HAIIMBAHUS JETaJe pacCUUTHIBACTCS IO Kakoi hopmye?

27. KunkoctHoe TpeHHE B 3aBUCHMOCTH OT CIIOCO0a CO3/aHusl IABJICHHS B HECYIIEM CJIO€ UMEET KaKue
Pa3HOBUTHOCTH?

28. llepcrieKTWBHBIMH HAIlpPABICHUSMH B CHWKCHHH a0pa3WBHOTO W3HAIIMBAHWUS  JeTaiei
CEJIbCKOXO03SIICTBEHHOM TEXHUKHU SIBIISIOTCS Kakue?

29. Cornacno auarpammel ['epcu-LlTpubeka npu cMa3biBAHWU KaKUM BHUAOM Maclila apa TPEHUs «Ball-
BTYJIKa» ObIcTpee (IpHU MEHbLIEH CKOPOCTH BPALICHUS ) IEPEHIET B PEXKUM KUIKOCTHOTO TPEHUS?

30. Kak BrusieT Hanu4e CepBOBUTHOM IUICHKH HA TIOBEPXHOCTH JAeTanel Ha (aKTHIECKYIO TUIOIAIh UX
KOHTaKTa U U3MEHEHHE yAeIbHBIX Harpy30K B y3ie?

31. CkopocTh U3HOCA JETAIN PACCUUTHIBACTCS 110 Kakoi Gopmyie?

32. K 0CHOBHBIM TpUOOTEXHUYECKUM XapaKTEPUCTHKAM OTHOCSTCS Kakue?

33. 3aBUCHUMOCTb U3HOCA OT IIEPOXOBATOCTH ITOBEPXHOCTH UMEET KaKoil Bu1?

34, 3aBUCUMOCTH H3HOCA OT TBEPIOCTH MOBEPXHOCTH JCTAIN UMEET KaKOU BUJT?

35. 3aBuCHMMOCTB U3HOCA OT YJEIBHON HAarpy3KH Ha y3€J TPEHHs UMeeT KaKol BUJ?

36. 3aBUCUMOCTb U3HOCA OT CKOPOCTH CKOJIBKEHUS B y3JI€ TPEHHS UMEeT KaKoi BU?

37. Uto omacHee I y3JI0B TPEHUS CKOJBKCHUS B IKCIUTyaTalun?

38. IlocnencrBus kakoro coobITHs B 3kciutyaranuu IBC cioxHee ycTpaHUTh

(a mopoii mpocTo HEe BO3MOXKHO) — MONAaJaHNE B MOTOPHOE MAacCiIO AW3EIbHOIO TOILIMBA, BOIBI, TOCOIA,
antugpuza?

39. Kakoii u3 xonenuarsix BanoB JIBC B skciulyaTaluu pa3pylIMTCs ObICTpee 3aKajJeHHBIH Ha BCIO
r1yOuHY WM TOJIBKO Ha MOBEPXHOCTH?

40. 3aBucumocts n3noca LIII" IBC ot TemmnepaTypsl IporpeBa IBUraTess MMeeT Kakoi Bua?

41. Kakumu paznenamu npenctasnena Hayka « TPUBOJIOI' US»?

42. Bunel TpeHMsl, CBOMCTBEHHbIE M MOJIIMITHUKA CKOJBKEHUS «Ieiika koseHwaroro Bama JIBC —
BKJIQJIBITID) B TIPOIIECCE HOPMATTbHOU (IITAaTHOM) SKCILTyaTarun?

43. Bunel TpeHus, CBOUCTBEHHBIE IS MTOAIIUITHUKA CKOJBKEHNS «KyJIadOK paclpeeuTeIbHOTO Bala -
TOJIKATENb» B MPOLIECCe HOPMAIBbHOM (IITATHON) SKCIUTyaTallun?

44. Bunel TpeHus, CBOWCTBEHHBIC JUIS MOJALIMITHUKA CKOJBKEHHS «IIOPIIHEBOE KOJIBLO — THIIb3a
mumaapa JIBCy» B mporiecce HOpManbHOH (IITATHOM) SKCIUTyaTalluu?

45. Koaddunment tpenus (MOMEHT TPEeHHS, CHjia TPEHUs) B MMapax TPEHHs CKOJIBKEHHS B BaKyyMe U Ha
BO3JlyX€ U3MEHSETCS Ju?



46. BpICOKas MPOYHOCTH CHEIDICHUS (anre3us) TehIOHO-MOJIUOACHOBOTO TIOKPHITHS B COCTaBe
MeTauI0(hTOPOIIIACTOBOM JICHTHI TOCTUTAETCS 3a CUET 4ero?

47. I'napocTaTHUECKU cIOco0 cO3AaHusl dKUIKOCTHOTO TPEHHUS Halllell MPUMEHEHHE B KaKUX y3Jax?

48. Inarpamma ['epcu-1lTpnbOeka nmeeT Kakoil Buj?

49. DTOT BUA WM3HAIIMBAHUS M3 BCEX BHUAOB pa3pylIeHUs Hauboliee TPYAHO MOIAAETCS HW3YYCHUIO,
HECMOTpS Ha TO, YTO OHO OOHAPY>KMWBAETCS B y3JIaX TPEHHUS MAIUH PA3UYHBIX OTpaCiiell TEXHUKH U 110
IIMPOTE CBOErO MpPOSBJICHHS COMNOCTABMMO C a0pa3sUBHBIM HW3HAIIUBaHWeM. YTO 35TO 3a BHUA
W3HAIIBAHASA?

50. Kowmmpeccopsl TPOMBIIUIEHHBIX U OBITOBBIX XOJOJWIBHUKOB 0€30TKAa3HO SKCILTYyaTHPYIOTCS
JECATUICTHSIMHU 3 CYET 4ero?

51. Ilpumepsl pucanok U 100aBOK K MaciiaM, OTHOCSIIMXCS K TPYIIE METAJUTOIUIAKUPYIOLINX COCTABOB
52. Ilpumeps! mprca oK u J0OABOK K MacjaM, OTHOCSIIUXCS K TPYIIe KOHANIIHOHEPOB METAILIOB

53. Ilpumepsl mpucanok U 100aBOK K MaciiaM, OTHOCSIINXCS K TPYIIIE MOJTMMEPOCOACPIKAIINX COCTABOB
54. Ilpumepsl pucaIoK U 100aBOK K MaciiaM, OTHOCSIINXCS K TPYIIE TeOTPHOOMOIN(PUKATOPOB.

55. KakoB MeXaHN3M JIEHCTBUS CJIOUCTHIX MOAU(MHUKATOPOB TPEHUS?

56. KaxoB MexaHM3M JIEHCTBHS METAILIOIIIAKUPYIOIINX COCTABOB?

57. KakoB MeXaHW3M JIeHCTBUS KOHJUIIMOHEPOB METAILIOB?

58. KakoB MeXaHN3M IEUCTBUS MTOJTMMEPHBIX MTPHUCATOK?

34. MeToauueckue MaTepualJbl 1Mo l'[pOMC)KyTO'lHOﬁ aTrecrauuu CTyI1€HTOB

HpOBGI{GHI/Ie HpOMC)KYTOqHOﬁ arrecTauuu NpoBOAUTCA B COOTBCTCTBHUHU C IMOJIOXKCHUAMU
[MIB/I-07 «O mpoBeaeHUHN TEKYIEro KOHTPOJIS YCIEeBAeMOCTH U MPOMEKYTOUYHOM aTTeCTallumny,
[MIBJI-12 «O camocTosITeIbHONU paboTe 00YUYAIOIIUXCSI.

3.4.1. 3adeT nMPOBOAUTCS B KOHIIE BOCBMOTO CEMECTpa B YCTHO-UCbMEHHOW dopme. [l
HOJArOTOBKM OTBETAa Ha BOIPOCHI CTYIEHTY OTBOJAMUTCS OJMH akajgemuyeckuil yac. Ecimu mo
pe3yJbTaTaM OTBETa Y CTYACHTA BBIXOAUT CIIOpHAs OLEHKA, TO MPOBOJUTCS JONOJIHUTEIbHOE
ycTHOE cobecenoBanme. st Toro, 4roObl MOMYYHTh JIOMYCK K 3a4€Ty CTYAEHT JAOJDKEH HaOparth
HEe MeHee 36 OalIoB B TeUeHUE ceMecTpa, T.e. He MeHee 60% OamioB OT MaKCHMAalbHOTO.
Crynentsl, HaOpaBmue B TedeHue cemectpa 6osnee 60 0amioB, MOTYT OBITH OCBOOOXKIEHBI OT
3ayeTa. MakcuMallbHOE YMCI0 OaliioB, KOTOpOE CTYACHT MOXeT HaOpaTh Ha 3auere 40 6auioB.
CryzaeHT cunTaeTcsl MPOLIEAIINM MPOMEXKYTOUHYIO aTTECTAllNIO, €C/IM Ha 3a4eTe OH HaOpail He
MmeHee 24 Oannos. Jlanee 6amibl, HaOpaHHbIE CTYJAEHTOM B TEUEHHE CEMECTpa, CYMMHUPYIOTCS C
Oamamu, HaOpaHHBIMU B XOJI€ IPOBEJACHUS TPOMEXKYTOUHOI'O KOHTPOJIS (3a4eTa), U BHIBOJUTCS
UTOTrOBasl OLICHKA, KOTOPYIO CTYJEHT Mody4aeT Ha 3auere. [Ipu onpeneneHnn UTOroBoil OLIEHKU
IpenoaaBaTesib PyKOBOACTBYETCS CIEAYIOIIUMHU KPUTEPUSMU:

cTyneHT HaOpan MmeHee 60 6aIoB — OIIEHKA «HE 3aYTEHOY;
cTyaeHT HaOpain 60 — 74 GalIoB — OlEHKA «3aYTEHOY;
cTyneHT HaOpai 75 — 89 GaioB — OLIEHKA «3aYTCHOY;
ctyneHT Hadpan 90 — 100 OanioB — OIIEHKA «3aUTEHOY.

3.5. TemsI pedepaToB U 1OKI210B

«Knaccuduxarys BUI0B U3HAIMBAHUS U MPAKTHYECKHUE UX MPUMEPHI B TEXHUKE»
«BoaopoaHoe n3HAIMMBAHUE: TPUYUHBI, MEXAHHU3M JCHCTBHUS, METOIBI OOPHOBI C HUMY
«Texnonoruu 6e3pa300pHOTO MOBHIIICHUS PECypca Y3JI0B TPEHHS MAIIUH U 000PYIOBaHUSD
«Knaccuduxarus TpuOOTEXHUIECKUX COCTABOB M OCOOCHHOCTH UX TIPUMEHEHUS

«Buapl TpUOOTEXHUYECKUX UCTIBITAHUHN U UX MaTepPUATbHOE OCHAILICHUE)



