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1. Ilesib ocBOEHMSI AUCUHUIIIHHBI

Lenb AMCUMTUIMHBL: N3yYeHUe OOLIMX BOIIPOCOB TPEHUS, H3HOCA M CMAa3KU TPHUOOCOTIPSKEHHUH
MallliH; IpUoOpeTeHHe TEOPETUYECKUX 3HAHUM M MPAKTUYECKHX HaBBIKOB, HEOOXOJUMBIX Ul I'pa-
MOTHOM JKCIUTyaTal[Ml TEXHOJOTMYECKUX MAIIUH U 00OpYyJOBaHUS M aHalIM3a MPUYMH M3HOCA OC-
HOBHBIX TPUOOCONPSKEHUI MAIlIMH U MYyTAX MOBBIIIEHUH UX U3HOCOCTOMKOCTH.

OcHOBHOH 3aiaueil AUCUMIUIUHBI SIBISIETCS U3yUYE€HHUE OCHOBHBIX TPUOOJOTHYECKHX 3aKOHO-
MEPHOCTEHN AJIs pEeIIeHHUs] KOHKPETHBIX KOHCTPYKTOPCKHX, TEXHOJOTHYECKMX M IKCILTyaTallHOHHBIX
3a/1a4, CBSI3aHHBIX C TPEHHUEM, H3HOCOM M CMa3KOW B MalllMHAaX U MEXaHU3Max, a TAKXKeE LeJIeHanpaB-
JICHHBIH BBIOOp MaTepUasioB ¢ HEOOXOIUMBIMHU (DPU3UKO-MEXaHMUECKUMH CBOWCTBAMH, CTETIEHH TOY-
HOCTH, Ka4eCTBa IIOBEPXHOCTU U YCIOBUM HKCILTyaTalluH ACTAJICH B IIOJBUKHBIX COCAUHCHUSAX.

2. Mecrto nucuumiiaabl B cTpykrype OITIOII BO

basosble: (u3uka, MaTepuanoBeieHNE, OCHOBBI KOHCTpyupoBaHusi basupyromue: BKP

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS MO JTUCHUILIHHE
[Tnanupyemple pe3ynbTaThl OOYUYCHHSI IO TUCIUIUINHE, COOTHECEHHBIC C INIAHUPYEMBIMU Pe-
syabTatramu ocBoeHus OITOIT (koMmeTeHIusIMU U MHAUKATOPAMH JOCTHUKEHHSI KOMITETEHITUH )

dopMHpyeMBbIE KOM-
neTeHIuu (Ko, co-
JIep)KaHHe KOMIIETEH-
07179}

[Tnanupyemble pe3ynbTaThl 00yUeHHUs 110 JUCHUIUIMHE, B COOT-
BETCTBUHU C UHIUKATOPOM JOCTHKEHHUSI KOMIIETCHIIUU

Conepxanue
KOMIICTCHIIUU

PesynbraTsl 00y4yeHus 1o auc-
LUIIMHE

HanmenoBanmne o1ieHOYHOTO
cpencTBa

[IK-5 Cnoco6noCTh
MIPUHUMATD yJacThe B
paborax 1o pacyery u

MIPOEKTHPOBAHUIO

JieTanei u y3jio0B Ma-

ITMHOCTPOUTEIEHBIX
KOHCTPYKIIUH B COOT-
BETCTBHUH C TCXHHYC-

CKUMHU 3aIaHISIMHA U

HCTIOJIH30BAHUEM
CTaHIIAPTHBIX CPEIICTB
aBTOMAaTH3AIMX TIPO-
eKTHPOBAHUS

CrocoOHOCTh TPUHUMATH
ydacTre B paboTax 1o pac-
YEeTy U MPOEKTUPOBAHUIO
JieTajiel U y3J10B MalluHO-
CTPOUTEJNIBHBIX KOHCTPYKLUI
B COOTBETCTBUU C TEXHUYE-
CKUMH 3aJIaHUSIMH U HCITOJTb-
30BaHHEM CTaHIAPTHBIX
CPEICTB aBTOMATU3AINH
MIPOEKTUPOBAHUS

- 3HaTh OCHOBHBIE MTOJIOKCHUS

TEOPHUH BHEIIHETrO TPEHUs, Me-
XaHUKH KOHTAKTHOT'O B3aUMO-

JIEWCTBHS TBEPIBIX TEI LIS
MOBBIIICHUS pecypca TpUoo-
CONPSKEHUM.

- 3HAaTh OCHOBHBIE BU/IbI U Xa-
PaKTEpUCTHKH M3HAIINBAHUS
CTPOUTENHHON TEXHHUKH.

- 3HaTh BIIMSHHUE MEXaHUYECKHX,
XUMHYECKHX U QU3HYECKUX
BO3JI€IICTBUI HAa CBOMCTBA IO-
BEPXHOCTEHN TPYyLIUXCS TE.

- yMeTh BOCIPHHUMATE HH(OP-
MalIMIO O TIPUHATHIX CTaHIap-
TOM TEPMHUHAX [0 OCHOBHBIM
paszenam HayKu «TpUOOJIOTHS,
aHaJIM3UPOBATh HCTOPUYECKUH
MYTh Pa3BUTHUSI OCHOBHBIX MOHSI-
THH 1 3aKOHOB, 0000111aTh TaH-
HBIE COBPEMEHHBIX HCCIIe/[0Ba-
HUH, OIPeNIeNsATh IPUKIIAJTHOES
3HaYCHHUE M3yYaeMbIX pa3leioB
HAYKH JJIS JOCTHKESHHS HAJICK-
HOCTH M JIOJTOBEYHOCTH Ma-
IIUH.

- yMeTh NPUMEHUTbH 3HAHUS
€CTECTBEHHBIX HAayK IS pele-
HUSI IPUKJIaAHBIX BOIIPOCOB
W3HALIMBAaHUSI MaTEPUAIIOB U
MOBBIIIEHHUS CPOKA CITY>KOBI
MaIlluH.

- YMETh ONPEENATh U OLICHU-
BaTh CHJIBI M KOO (HUIINEHTHI
BHEIIHEr0 TPEHHs LIS TpUoo-
CONPsDKEHUI B pabovnx opra-
HOB MAIllH
- BJIaJIeTh HaBbIKAMH WICHTH-
(uKauuy U paHKUPOBAHMS

BOIPOCHI K JTAOOpaTOpHOH
paboTe, BOIIPOCH! K YCTHOMY
orpocy




aHTH()PUKIOHHBIX/ HPHUKIIH-
OHHBIX MaTEpPHAaIOB MO IKC-

IUTyaTallMOHHBIM CBOHCTBaM.
- BJIAJICTh HABBIKAMH UCIIOJIb-
30BaHUS TEXHUYECKUX CPE/ICTB
KOHTPOJISl TEOMETPHH, CTPYKTY-
PBI ¥ CBOMCTB MaTepHajioB TPH-
0OOTEXHUYECKOT0 Ha3HAYCHUSI.

I1IK-16 Y™Menue npu-

MEHATh METO/IbI CTaH-
JIApTHBIX UCTIBITAHUN

10 oTpeaeeHnto (Hu-
3MKO-MEXaHHIECKUX
CBOWCTB M TEXHOJIOTH-
YECKHX IOKa3aTenei

UCTIONIB3YEMBIX MaTe-

pHAIOB M TOTOBBIX
1531 (1071

VYMeHue MMPUMEHATDb MCTO/IbI
CTaHJIAPTHBIX UCTIBITAHUHN 110
OTIPE/ICTICHUIO (PU3UKO-
MEXaHUYECKUX CBOMCTB U
TEXHOJOTUYECKHX MMOKa3aTe-
JIel UCIOJIb3YeMbIX MaTe-
pHAJIOB ¥ TOTOBBIX M3JIEIHUI

- 3HaTh TpeOOBaHUsI TPUOOTEX-
HUKH K IPOLIECCcaM U3rOTOBIIE-
HUS JeTajiell 1 KOHCTPYKLIMA
TEXHOJIOTUYECKUX MAIIUH U
00opynoBaHUsI.

- 3HaTb COOTBETCTBHE CBOWCTB
CMa30YHBIX, (PPUKIIMOHHBIX U
AQHTHU(PUKIIMHHBIX MaTePHAJIOB
TpeOOBaHUSAM U3TOTOBJICHHS U
9KCILUTyaTalli TEXHOJIOTHYe-
CKHUX MaIlIMH 1 000py/I0BaHHUSI.
- YyMETh UHTEPHPETHPOBAThH
9KCTIEPUMEHTAIIbHBIE 3aBUCH-
MOCTH MHKPOT€OMETPHH TI0-
BEPXHOCTEH aeTanel 1 pabounx
OPTaHOB MaIIWH OT YCIOBHH
TPEHUsI U U3HAIIUBAHUSI.

- YMETh ONPEAEIUTH MECTO U
PEXUM IpoLecca CMa3Ku JUIs
9KCIUTyaTal[i TEXHOJIOTHIE-
CKUX MaIlIMH 1 000py/10BaHMUS.
- BIaJETh HaBBIKAMU IIPHMEHE-
HUsI MTHQOPMALMOHHBIX pecyp-
COB B XOJI€ pa3paOOTKH TEXHO-
JIOTUYECKOW TOKYMEHTAlUH;
JUIsl BBIOOpa TPUOOTEXHUUECKHX
KOHCTPYKIIMOHHBIX MaTepua-
JI0B, 3((PEKTUBHBIX METOJIOB
H3rOTOBJICHHS, 00PaOOTKH 1
YIIPOYHEHHMS eTajel TpuOOoCcH-
CTEM.

- BIaJEeTh HaBBIKAMHU pa3paboT-
KU TEXHUYECKHUX YCJIOBUH Ha
NPOLIECCHI 3aMEHBI 1 CMa3KH
TpHUOOCONPSKEHUH TEXHOJIOT U~
YEeCKMX MallMH 1 000py10Ba-
HUSL.

BOITPOCHI K JTaOOpaTopHOH
paboTe, BOIIPOCHI K YCTHOMY
orpocy




4. CTpyKTYypa U cofepKaHue TUCIUILIHHBI
OO0m1ast TpyJ0EMKOCTh AUCITUIUIMHBI COCTABISAET 3 3aueTHbIe eAuHUIBI, 108 gacos.

4.1. ®opma 00yyeHHUs: OUHAS
VYpoBeHs 6a30BOr0 00pa3oBaHus: CpeaHEe OOIIIee.

Cpoxk oOyuenust 4r.

4.1.1. CtpykTypa AUCUUIJINHBI

KonTakTHas pabora obyuaro-
IIUXCS C TIeIarOTUYeCKUM padoT- <
HUKOM )
g ®dopma TeKyIero
g" KOHTPOJIS yCIIe-
= g BaeMOCTH (110
Ne 8 o) HEIECISIM CEMECT-
Paznen (Tema) AUCIIMTUTMHBI S 5
i (5] = = — o pa), opma npo-
@) = £ = 5 MEKYTOUHOM
§ = L8 = 5 arrectanun(1o
- 2| a| & o % 2 g ceMecTpam)
Sl el 3| g|&L| 8] 8| &
= > o a2 | A o, Q
2| 5| & E B | E
) o 1S a2 = S o)
= =) = 'é ~ = S
= s | & S| =
E| &
AR ~
Q| & §
=B
1 BBenenue. OcHOBHEBIE TTOHS- 7 4 24 TECTUPOBAHHE
THS
2 | Konraktuposanue nosepxHo- | 7 | 4 4 24 e g:ggf:mp'
CTEH TBEPABIX TEJI IPU TPCHUH
U1 UX CBOMCTBa
3 | MonekynspHo-mMexanuueckas | 7 | 4 4 26 e e g:ggf:“’l"
TEOpHs TPECHUS
4 Teopus ycranoctHoro u3Ha- | 7 | 4 8 0,15 | oruer no maGopatop-
HoU pabore
HIABAHUS
Bcero 3a cemectp 108 | 16 16 1,6 | 0,25 | 74,15 3au.
Htoro 108 | 16 16 1,6 1 0,25 | 74,15
4.1.2. ConepxaHue TUCHUILIMHBI
4.1.2.1. Ilepeuyennb Jexkuuii
Cemectp 7
Paszoen 1. Beeoenue. Ocrosrvle nousamus
Jexnuna 1.
TpuboTexHuka, mpeaMeT U 00bEKT ee u3ydeHus (2 yaca).
Jexknusa 2.

OcCHOBHEIE (baKTOPBI, BJIMAIOINHNC HA 3HAK I'Pa/ITUCHTA MCXAaHUYCCKUX CBOIICTB MOBCPXHOCTU
TpeHus (2 yaca).
Pasoen 2. Konmakmuposanue nogepxnocmeti meepovix mei npu mpeHuu u ux ceoucmea
Jlexnus 3.

HomunanbHasi, KOHTYpHas U (pakTHUECKas IJIOLIAIM KOHTAKTa IIepOXOBaThIX Tel (2 yaca).




Jlexkuus 4.

OO6mras kapTUHA IPOIIECCOB MPHU TpeHHH (2 Jaca).
Pasoen 3. Monexynapno-mexanuueckas meopusi mpenus
Jlekuus 5.

@DaxTopsI, BIUSIONINE Ha (PPUKIIMOHHOE B3aUMOICHCTBHE TBEPABIX Tel. OPUKIIMOHHAS CBS3H
(2 gaca).
Jlexnus 6.

Pacuer koadurmenta TpeHus mepoX0OBaThIX MOBEPXHOCTEH (2 Haca).
Pa3zoen 4. Teopusi ycmanocmuozo uznawusanus
Jlekuus 7.

duznueckas MOJIeNIb BOSHUKHOBEHHUS CUJT BHEITHETO TpeHus (2 yaca).
Jlexnus 8.

BnusiHue cMa30uHBIX MaTepUaioB Ha IPOLECC U3HAIINBaHUSA (2 yaca).

4.1.2.2. IlepeyeHb NPAKTHYECKHUX 3AHATHI
He mnanupyercs.

4.1.2.3. IlepeueHnb 1a00OpPATOPHBIX padoT

Cemectp 7
Pa3zoen 2. KoumaxmupogaHnue nogepxHocmetl meepovix mejl npu mpeHuu u ux ceoucmad
Jlaboparopnas 1.

PacueT onop ckonbxkeHUs B pexxume OJM3KOM K TPaHUYHOMY TpEeHHIO (4 Jaca).
Pa3zoen 3. Monexynsapno-mexanuueckas meopusi mpeuus
JlabopaTopHnas 2.

Omnpenenenne ko3 unmeHTa TpeHUs: KOHTaKTa TBEPIBIX Tel (4 yaca).
Pa3zoen 4. Teopus ycmanocmnozo usHawueanus
JlabopatopHnas 3.

Onpenenenre MakCUMaJIbHOTO KOHTAKTHOTO JIaBJICHUS B MOIIUITHUKE (4 yaca).
JlabopatopHnasn 4.

HccnenoBanue abpa3suBHOTO W3HAIIMBaHUSA (4 yaca).

4.1.2.4. [lepeyeHb TeM U y4eOHO-METOAUYECKOE O0eceueHre CAMOCTOATEIbHO

padoThI
[lepeyeHb TeM, BEIHECEHHBIX Ha CAMOCTOSITEIIBHOEC U3YUCHHUE:
1. CymHOCTb ¥ 3a/1a4il HAYKHU O TPEHUH.
2. TpeHue B IUIOCKUX HAMPABJISIONIUX JJIS IOCTYNATEIBHOTO JIBUKCHUS.
3. Bo30Oyxnenue cuiamMu TpeHUss HOPMaIbHOM BUOpAIUU CONPSITaEMbIX JIeTaleH.
Jlsisi caMOCTOSTENbHOM pabOThl MCIOIB3YOTCS METOJNYECKHE YKa3aHUsl MO0 OCBOCHHUIO JTUC-
IUTUTAHBI ¥ U3JJaHHS U3 CIIFICKA MTPUBEICHHON HIKE OCHOBHOW M JIOTIOJIHUTEIFHON JINTEPATYPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJBLHBIX padoT, pedpepartos, TP, PI'P, PIIP

He nmianupyercs.

4.1.2.6. IlpumepHbIi NepedyeHb TeM KyPCOBbIX PadoT (IIPOEKTOB)
He nmnanupyercs.



4.2 @opma o0yueHHsI: 3209HAS
VYposeHs 0a30Boro 00pa3oBaHus: cpeiHee NPo(ecCHOHATBHOE.
Cpoxk o0yuenwust 3r 6M.

TovIoeM- Mpakrn- | JaGopa- Bcero ®opma npome-
pyroem Jlek- paKTH P Koncynb- (KOHTaK- JKYTOYHOT'0 KOH-
KOCTb, YyecKue TOpHbBIE Kourt- CPC,
Cemectp IUH, TaIus, THast TpoJs (3K3., 3a4.,
gac./ 3a4. 3aHATHS, paéoThI, poJib,4ac. 4gac.
yac. yac. padora), 3ad4. ¢ OIL.)
(V18 qgac. qac.
qac.
7 108/3 4 4 2 0,5 10,5 93,75 3au.(3,75)
Hroro 108/3 4 4 2 0,5 10,5 93,75 3,75
4.2.1. CTpyKTYypa 1M CUUNINHBI
KonTakTHas pabora oOyuato-
LIUXCS C MEeIaroruuecKumM pa- 5
OOTHHKOM o
ts)
8 dopma TeKyILero
& ?‘é KOHTPOJIA yCIIeBae-
No 5 = MOCTH (II0 HEJEIIAM
\' Paznen (tema) qucuumeel | 5 cemectpa), hopma
I 8 = E = = MPOMEKYTOUHOM
=18 g < arrecranuu(To ce-
= s Q = 3 MecTpaMm)
< el & A = ) S
ol 2| o S| B =
= = o 2 =~ = o O
S| 2| E| 2| ~| B| &
2| 5| &| = =
() 59 5 O 2| B
= =) = g N4 T S
=l 8| & g | X~
SlelE] |7
o | s Mo
=R
1 Brenenue. OcHoBHBIE 1O- 7 12 31 TECTUPOBAHUE
HATHUS
2 | KonraktupoBanue noepx- | 7 | 2 4 31 OTYeT 110 J1abo-
HOCTEW TBEPABIX TEI IPHU paTopHoii paboTe
TPEHHUH U UX CBOMCTBA
3 MonexynsipHo- 7 31,75 | TtectupoBanue
MEXaHUYECKasi TEOPUS Tpe-
HUS
Bcero 3a cemectp 108 | 4 4 | + 2 10,5]93,75 3a4.(3,75)
Hroro 108 | 4 4 2 10,51]93,75 3,75
4.2.2. CopepxkaHue TUCUMILIMHBI
4.2.2.1. llepeueHsb Jexuuit
Cemectp 7

Pazoen 1. Beeoenue. OcHogHble noHAmMUSA

Jlexknus 1.

TpuboTexHuka, mpeaAMET U 0OBEKT €€ u3ydeHus (2 yaca).




Pasoen 2. Koumaxmuposanue nogepxnocmeii meepovix mei npu mpeHuu u ux ceoucmea
Jlekuus 2.

OcHoBHbIe (aKTOPHI, BIUSIONIME HA 3HAK TPAJAUCHTAa MEXAaHUYECKUX CBOWCTB TOBEPXHOCTH
TpeHus (2 yaca).

4.2.2.2. [lepeyeHb NPAKTHYECKUX 3aHATHI
He manupyercs.

4.2.2.3. IlepeueHnb 1a00paTOPHBIX padoT
Cemectp 7
Pazoen 1. Koumaxkmupoearue nogepxnocmeii meepovix mei npu mpeHuu u ux c8olUcmad
JlabopaTopnas 1.
Pacuer onop ckoibkeHUsI B pekuUMe OJIM3KOM K TPAaHUYHOMY TPEHHUIO (4 Jaca).

4.2.2.4. IlepeyeHb TeM U y4eOHO-METOAUYECKOE O0eceueHre CaMOCTOATEIbHO

padoThI
Hepet{eHI) TEM, BBIHCCCHHBIX Ha CAMOCTOATCIIbHOC U3YUYCHHUC!
1. CyurHocTh ¥ 3ajauu HAyKU O TPEHUH.
2. TpeHI/Ie B INIOCKUX HAIMPABJIAOIINX JJIA MMOCTYNATCIbHOI'O0 ABVIKCHUS.
3. Bo30y:xaeHue cunaMu TpeHUsI HOpMaJIbHON BUOpAIIUU COMpPSIraeMbIX JeTajei.
,Z[J'Iﬂ CaMOCTOSTEIILHOM pa6OTBI HCIIOJIB3YIOTCA MCTOAUYCCKHUEC YKa3aHHsd MO OCBOCHUIO OUC-
OUIJIMHBI U U3aHUA U3 CIIMCKaA HpI/IBe,Z[eHHOﬁ HIKE OCHOBHOM U ,Z[OHOHHI/ITGJIBHOﬁ JINTCPATYPHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJBHBIX padoT, pedeparos, TP, PI'P, PIIP
1. 1. 3aKOHOMEPHOCTH >KMIKOCTHOT'O TPEHUSI CKOPOCTH IMMOTOKOB U JaBJICHUE B CMAa30YHOM
cloe.
2. 2. 3amura oT 3arpsi3HEHUS U CMa3bIBaHUE y3JI0B TPEHUS.
3. 3. 3namuBanue B pe3ysIbTaTe BEIKPAIINBAHUS BHOBb 00Pa3yeMbIX CTPYKTYP.

4.2.2.6. IIpumepHbIi NepedyeHb TeM KyPCOBbIX PadoT (IPOEKTOB)
He manupyercs.



4.3 ®opma o0yueHHsi: 3204HAS
VYpoBeHns 6a30B0r0 00pa3oBaHus: CpeaHEE OO0IIIee.
Cpoxk oOyueHwus 51

TovIoeM- Mpakrn- | JaGopa- Bcero ®opma npome-
pyroem Jlek- paKTH P Koncynb- (KOHTaK- JKYTOYHOT'0 KOH-
KOCTb, YyecKue TOpHbBIE Kourt- CPC,
Cemectp IUH, TaIus, THast TpoJs (3K3., 3a4.,
gac./ 3a4. 3aHATHS, paéoThI, poJib,4ac. 4gac.
yac. yac. padora), 3ad4. ¢ OIL.)
ea. qgac. qac.
qac.
7 108/3 4 4 2 0,5 10,5 93,75 3au.(3,75)
Hroro 108/3 4 4 2 0,5 10,5 93,75 3,75
4.3.1. CTpyKTypa 1M CUUNINHBI
KonTakTHas pabora oOyuato-
LIUXCS C MEeIaroruuecKumM pa- 5
OOTHHKOM o
O
8 dopma TeKyILero
& ?‘é KOHTPOJIA yCIIeBae-
No 5 = MOCTH (II0 HEJEIIAM
\' Paznen (tema) qucuumeel | 5 cemectpa), hopma
I 8 = E = = MPOMEKYTOUHOM
=18 g < arrecranuu(To ce-
= s Q = 3 MecTpaMm)
< el & A = ) S
o | 8| o S| B =
= = o 2 =~ = o O
S| 2| E| 2| ~| B| &
2| 5| &| = B
() 59 5 O 2| B
= =N = g 4 T S
=l 8| & g | X~
AR =
o | s Mo
=R
1 Brenenue. OcHoBHBIE 1O- 7 12 31 TECTUPOBAHUE
HSITHUS
2 | KonraktupoBanue noepx- | 7 | 2 4 31 OTYeT 110 J1abo-
HOCTEW TBEPABIX TEI IPHU paTopHoii paboTe
TPEHHUH U UX CBOMCTBA
3 MonexynsipHo- 7 31,75 | TtectupoBanue
MEXaHUYECKasi TEOPUS Tpe-
HUS
Bcero 3a cemectp 108 | 4 4 | + 2 10,5]93,75 3a4.(3,75)
Uroro 108 | 4 4 2 10,51]93,75 3,75
4.3.2. CopepxkaHue TUCUMILIMHBI
4.3.2.1. llepeueHnb Jexkuuit
Cemectp 7
Pa3zoen 1. Beeoenue. Ocroshbie noHsmus
Jlexnus 1.

TpuboTexHuka, mpeaAMET U 0OBEKT €€ u3ydeHus (2 yaca).




Paszoen 2. Koumaxmuposanue nogepxnocmeii meepovix mei npu mpeHuu u ux ceoucmea
Jlekuus 2.

OcHoBHbIe (aKTOPHI, BIUSIONIME HA 3HAK TPAJAUCHTAa MEXAaHUYECKUX CBOWCTB TOBEPXHOCTH
TpeHus (2 yaca).

4.3.2.2. [lepeyeHb NPAKTHYECKUX 3aHATHI
He manupyercs.

4.3.2.3. Ilepeuennb J1ad0paTOpHbIX padoT
Cemectp 7
Pazoen 1. Koumaxkmupoearue nogepxnocmeii meepovix mei npu mpeHuu u ux c8olUcmad
JlabopaTopnas 1.
Pacuer onop ckoibkeHUsI B pekuUMe OJIM3KOM K TPAaHUYHOMY TPEHHUIO (4 Jaca).

4.3.2.4. [lepeyeHb TeM U y4eOHO-METOAUYECKOE O0eceYeHre CaMOCTOATEIbHO

padoThI
Hepel{eHI) TEM, BBIHCCCHHBIX Ha CAMOCTOATCIIbHOC U3YUYCHUC!
1. CyurHocTh ¥ 3ajauu HAyKU O TPEHUH.
2. TpeHI/Ie B INIOCKUX HAIMPABJIAOIINX JJIA MMOCTYNATCIbHOI'O0 ABVIKCHUS.
3. Bo30y:xaeHue cunaMu TpeHUsI HOpMaJIbHON BUOpAIIUU COMpPSIraeMbIX JeTajei.
,Z[J'Iﬂ CaMOCTOSATEIILHOMN pa60TBI HCIIOJIB3YIOTCA MCTOAUYCCKHUEC YKa3aHHsd IO OCBOCHHUIO OUC-
OUIJIMHBI U U3aHUA U3 CIIMCKaA HpI/IBe,Z[eHHOﬁ HIKE OCHOBHOM U ,Z[OHOHHI/ITGJIBHOﬁ JINTCPATYPHI.

4.3.2.5. [lepeyeHb TeM KOHTPOJBHBIX padoT, pedeparos, TP, PI'P, PIIP
1. 1. 3aKOHOMEPHOCTH >KMIKOCTHOT'O TPEHUSI CKOPOCTH IMMOTOKOB U JaBJICHUE B CMAa30YHOM
cloe.
2. 2. 3amura oT 3arpsi3HEHUS U CMa3bIBaHUE y3JI0B TPEHUS.
3. 3. 3HamuBaHue B pe3yiIbTaTe BEIKPAIINBAHUS BHOBb 00Pa3yeMbIX CTPYKTYP.

4.3.2.6. IIpumepHbIi IepedyeHb TeM KyPCOBbIX PadoT (IIPOEKTOB)
He manupyercs.

5. O0pa3oBaTejibHbIE TEXHOJOTHH

ITpu ocBOEHMY AMCIUITIIMHBI HCIOIB3YIOTCS CIEIYIONINE COUYCTaHUS BUIOB yueOHOH paboThI
¢ MeTolaMH U (opMaMH aKTUBU3ALUH M103HABATEIBLHON JEATEIBHOCTH CTYAECHTOB JJISl JOCTHKCHHS
3aIUTAHUPOBAHHBIX PE3yJIbTATOB O0YYEHHS M pealu3alui KOMIIETEHTHOCTHOTO mmoaxona. B mporec-
C€ M3YYCHHUS JUCIUIUIUHBI PUMEHSAETCS] KOHTAaKTHAs TEXHOJOTH MPeroiaBaHus (32 UCKIIOUEHHEM
CaMOCTOSTENIFHO M3y4YaeMBbIX CTyICHTaMHu BorpocoB). [Ipu mpoBexennn 1abopaTopHBIX paboT mpu-
MEHSIOTCS MMUTAIIMOHHBIN WM CUMYJISIIMOHHBIN MOJXO0J, KOTJa IpernojaBaTeieM pazOupaeTcs Ha
KOHKPETHOM IIpHMepe MpoOIeMHasi CHTYaIysl, BCe HIard PEIICHHs 3a/a4d CTYACHTaM JIEMOHCTpPHU-
PYIOTCS IPY IOMOIIU MYJIBbTUMEAUHHON TEXHUKH. 3aTeM CTYJCHTbI CAMOCTOSTEIBHO PEIIAIOT aHaJIOo-
TMYHbIC 3aaHUs.

Jlnist TOCTHXKEHHS MTOCTABJICHHBIX €Il MpernojaBaHusl TUCIUILIMHBI PEaIn3yIOTCs CIelyto-
IIKE CPEJCTBA, CHOCOOBI M OPTaHU3ALMOHHBIE MEPOTIPHSATHSL:

- U3y4YeHHE TEOPETHUYECKOr0 MaTepuaia JAUCIUILIMHBI Ha JIEKIHAX C HUCIOJIb30BAHUEM KOM-
HBIOTEPHBIX TEXHOJIOTHH;

- CaAMOCTOSITENIbHOE M3Y4YE€HHE TEOPETUUECKOT0 MaTepHuaia AMCLUUIUIMHBI C MCIOIb30BAaHUEM
Internet-pecypcoB, mHGOPMAITMOHHBIX 0a3, METOAUYECKUX Pa3pabOTOK, CHEIUATbHOW y4eOHOU W
HAy4HOU JIUTEPATYPHI;

- 3aKpETUICHAE TEOPETUIECKOT0 MaTepHaia Py MPOBEJCHNH MPAKTUIECKUX U JTa00PaTOPHBIX
paboT C HCMONIb30BaHHEM Y4eOHOTO W HAyYHOrO 00OpYyJOBaHHMS M NMPUOOPOB, BBIOJHEHHS IPO-
0JIeMHO-OPHEHTHPOBAHHBIX, TONCKOBBIX, TBOPUECKHX 3a/IaHHH.



6. OueHovHbIe cpeacTBA JJsl TEKYLIEro KOHTPOJISI YCIIeBAeMOCTH, IIPOMEKYTOY-

HOM aTTEeCTALIMHU MO0 UTOraM OCBOCHUS AUCHUIIJINHBI.
@DOH/IBI OIICHOYHBIX MATEPHAIIOB (CPEACTB) MPUBEIEHBI B IPUIIOKEHUH.

7. Y4ueOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE 00ecnevyeHne TUCIIUILINHBI.

7.1. OcHOBHAasl y4eOHO-METOAMYECKAS JUTEPATypa M0 AMCHUIIMHE

1. Xapmnamos, FO. A. OcHoBbl TpuboTexHuku : yueonuk / 10. A. Xapnamos, /I. A. Bumnes-
ckuid, A. I1. XKunpuoB. — Jluneuxk : Jlunenkuil rocy1apcTBEHHbIN TeXHUYECKUl yHUBepcuTeT, DbC
ACB, 2018. — 354 c¢. — ISBN 978-5-88247-880-2. — TekcT : anektpoHHbl# // Lludpooit o6pazo-
BaTenbHBIN pecypc IPR SMART : [caiiT - https://www.iprbookshop.ru/88791.html

2. I'yctoB, FO. . TpuboTexHuKa CTPOUTENBHBIX MaIllMH U 000pyaoBaHus : MoHOrpadus / 1O.
N. I'yctoB. — MockBa : MOCKOBCKHII TOCYIapCTBEHHBII cTpouTenbHbli yHuBepcurer, ObC ACB,
2011. — 192 ¢. — ISBN 978-5-7264-0507-0. — Texkcr : anextponnslii // Lludposoit oOGpa3oBaTens-
ueIid pecypc IPR SMART : [caiiT]. - https://www.iprbookshop.ru/16326.html

3. Omnpenenenue KO3QGUIUEHTA TPEHUS CKOJIBXKEHUS | METOJMUECKUE YKa3aHUs K BBIIOJHE-
HUIO JTabopatopHoi padoTel Ne 3 / cocraButenu JI. I1. Korawn, 1O. I1. KomapoB. — Huxawmii Hosro-
pon : Hmxeropoackuil rocyJapCTBEHHBIM apXUTEKTYpPHO-CTpOUTENbHbIN yHUBepcurer, ObC ACB,
2012. — 22 c. — Texkcr : snexrtponnslii // Lludposoii obpazoBatensHbIii pecypc IPR SMART :
[caiiT]. - https://www.iprbookshop.ru/16030.html

4. Kykcenona, JI. 1. MeTtoap! ucciaeaoBaHusi TOBEPXHOCTHBIX CIIOEB MPU TPEHHUH : ydueOHOE
nocobue / JI. . Kykcenosa, B. I'. JlanteBa, C. A. I'epacumoB. — MockBa : MOCKOBCKHIA TOCy1apcT-
BEHHBIM TexHHueckuil yHuepcuteT umenun H.D. baymana, 2010. — 76 c¢. — ISBN 978-5-7038-
3330-8. — Texkct : anexTpoHHbI // Lludposoit obpazoBarensublil pecypc IPR SMART : [caiiT]. -
https://www.iprbookshop.ru/31074.html

5. Tastunos, U. 1. IIpakTukyMm Mo OCHOBaM TEOpPUHU TPEHUs, U3HAIIMBAHUS U TPUOOTEXHU-
YECKUM HUCTBITaHUsAM : yueOHoe mocooue / W. 1. Tartwios, B. U. FOpmes. — OpenOypr : OpeH-
Oyprckuii rocyaapctBenHsli yHuBepcuret, ObC ACB, 2017. — 232 ¢. — ISBN 978-5-7410-1698-5.
— Texkcr : snextponnslii // Lludposoii oOpazoBarensHblii pecypc IPR SMART : [caiit]. -
https://www.iprbookshop.ru/71311.html

6. TaBrunos, W. IlI. Onpenenenue BUAOB U3HAIIMBAHUS MAaTEPUANIOB [0 BHEIIHUM MpPU3HA-
KaM : METOJMYECKHE YKa3aHUs K J1abopaTopHOW paboTe Mo AUCHUIUIMHE «BuUabl W3HAIIMBAaHUS U
MPUYUHBI 0TKa30B y3710B Tpenus» / W. 1. TaBtunoB. — OperOypr : OpeHOyprckuii rocy1apcTBeH-
Hbli yHMBepcuteT, ObC ACB, 2014. — 26 c¢. — TekcT : anektponHbli // LudpoBoit o6pazoBaTens-
HeIid pecypc IPR SMART : [caiiT]. - https://www.iprbookshop.ru/51606.html

7. Tastunos, W. III. MeToasl u3MepeHus U3HOCA : METOAMYECKHE YKa3aHUs K J1abopaTopHOi
pabote mo mucuurunHe «BHUapl M3HAIIMBAHUS W MIPUYMHBI OTKa30B y310B TpeHus» / W. 1lI. Taptu-
10B. — OpenOypr : OpenOyprckuii rocynapctBeHHsiii ynusepcuter, ObC ACB, 2014. — 12 ¢. —
Texkcr : osnekrponHsld // Lludposoit obpazoBatensHbIi pecypc IPR SMART : [caiit]. -
https://www.iprbookshop.ru/51564.html

7.2. JlonoJiHUTEJIbHAS Y4eOHO-MeTOANYecKAasi JJUTEPATypa Mo AUCHUILINHE

1. Taptunos, U. 1. Knaccuduxanus u BBIOOp METAJIJIOB U CIIJIABOB MO UX U3HOCOCTOMKOCTH :
METOJIMYECKUE YKa3aHUs K JJabopaTOpHOU paboTe Mo JuCHUILINHE «Buabl H3HAIIMBAHUS U IPUYMHBI
0TKa30B y310B Tpenus» / . 1. TaBrunoB. — OpenOypr : OpeHOyprckuil rocy1apcTBeHHbIN yHU-
Bepcuret, OBC ACB, 2014. — 27 c. — Texkcr : anextponHsIi // Lludposoii 0O6pa3oBaTeNbHEIN pe-
cypc IPR SMART : [caiit]. - https://www.iprbookshop.ru/51525.html

2. Koppo3unonHoe u3HamuBaHue. [lokazaTenn ckopocTu KOPpPO3UHU : METOJUYECKHE YKa3aHUs
K [IPAKTUYECKUM 3aHATUAM O JUcUUIUIMHAM « TpeHue u u3Hoc B ObITOBOM TexHuKe» u «CtapeHue u
u3HOC OBITOBOM TexHUKM» / coctaButenu H. B. TapacoBa. — Jlunenk : Jlumenkuii rocyjapCcTBEHHBIH
texHuuecku yausepcuret, 9bC ACB, 2013. — 26 ¢. — TekcT : anexktponHslii // Lupposoii obpa-
3oBatenbHBIN pecypc IPR SMART : [caiit]. - https://www.iprbookshop.ru/22879.html

3. Xapnamos, HO. A. OcHOBBI HHXEHEPHH MTOBEPXHOCTEN TpeHus : yueOHoe mocodue / 0. A.
Xapnamos, /. A. Bumnesckuii, H. A. bounaps. — Mocksa, Bonorna : Undpa-Unxenepus, 2022.



— 288 ¢. — ISBN 978-5-9729-1107-3. — Texkct : snexkrponnsii // LudpoBoit o6pazoBaTenbHbIi
pecypc IPR SMART : [caiit]. - https://www.iprbookshop.ru/124243.html
4. mxeHepusi TOBEPXHOCTEH TpeHus : yueOHoe mocobue / FO. A. Xapmamos, /1. A. BuiiHes-

ckuii, A. II. XKunsuos, A. B. bouapoB. — Jluneuk : Jlunemkuii rocyjapCTBEHHbIN TEXHUYECKUI
yausepcuret, O9bC ACB, 2020. — 208 c. — ISBN 978-5-00175-050-5. — TeKcT : 31eKTpOHHBIH //
[Mudposoit 00pa3zoBaTebHBIN pecypc IPR SMART : [caiiT]. -

https://www.iprbookshop.ru/116162.html

5. TpeHue 1 M3HANIMBaHUE MEXAaHU3MOB, CMa304YHbBIC MaTEPHAIBI : Y4eOHO-METOIMYECKOE TT0-
cobue / C. A. Ilonskos, JI. A. Auapuenko, B. B. JIpraarun, E. M. Kynemosa. — MockBa : MocKoB-
CKUH TOCYJIapCTBEHHBIN T€XHUYECKUW yHUBepcuTeT nMmeHu H.O. baymana, 2020. — 52 ¢. — ISBN
978-5-7038-5479-2. — Texkcr : anexkrpounsiii // Lludposoit oOpazoBarenbubiii pecypc [IPR SMART :
[caiiT]. - https://www.iprbookshop.ru/115667.html

7.3. [lepeyenb nHGPOPMAIMOHHBIX TEXHOJIOT Ui, HCII0JIb3yEeMbIX IPH OCYIIIECTBJIE-
HUM 00pa30BaTEILHOIO NMPOLECCa M0 IMCHUILVIMHE, BKJIKYAs MepeYeHb Mpo-

rPaMMHOI0 obecreyeHuss 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM

B oOpa3oBarenbHOM MpoIEecce MCHONB3YIOTCS WHPOPMAIIMOHHBIE TEXHOJIOTUH, PEaTH30BaH-
HbIC Ha OCHOBE HH(OPMAIMOHHO-00pPA30BaTEIIFHOTO MOpTajia MHCTUTyTa (Www.mivlgu.ru/iop), u
MH()OKOMMYHUKAIIMOHHON CETH WHCTUTYTA:

- IPEIOCTABJICHNE YIEOHO-METOANIECKIX MaTEPHAJIOB B JIEKTPOHHOM BHJIE;

- B3aMMOJICHICTBHE YYaCTHHKOB 00pa30BaTENBLHOTO IMpoIlecca Yepe3 JOKATbHYIO CeTh HHCTH-
TyTa U HTEpHET;

- TIPEIOCTaBIICHHE CBEACHUH O pe3yJbTaTax y4yeOHOH NEesSTeIbHOCTH B JIEKTPOHHOM JIMYHOM
KaOWHETE 00yJaromerocs.

WHdopMalmoHHBIE CIIPABOYHBIC CUCTEMBI:

iprbookshop.ru

encycl.yandex.ru (QHIMKIIONEIUN U CIIOBapN);

standard.gost.ru(Poccranmapt

wwwl.fips.ru (DegepanbHbIi HHCTUTYT MPOMBIIIIIEHHOW COOCTBEHHOCTH).

mivlgu.ru/iop

[TporpammHOe oOecrieueHwue:

He npexgycmotpeno.

7.4. Ilepedennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «H-

TEPHET», HCOﬁXOI[HMbIX AJIA OCBOCHMA JTUCHUIIJIUNHBI
iprbookshop.ru
mivlgu.ru/iop

8. MarepuajibHO-TeXHUYECKOEe 0O0ecnevyeHne U CIUTITHHbI

JlaGopatopusi aeTaynieil MallvH, MOABEMHO-TPAHCIIOPTHBIX YCTPONUCTB, aBTOMATH3AIMU TIPO-
M3BOJICTBEHHBIX IPOLIECCOB

I"azoananuzatop 042M; npecc ruapasnudeckuid Mmoa. 2M030; mpubop ucnsiTaHust 00pas3IoB
Ha ipoyHOCcTh 084H0096; mammHa BcTpsixuBanus 029/131, ycranoBka 27M — 2 mir.; yctanoBka JIM-
28M — 4 wr.; ycranoBka /JIM-41M; VIIII-1; norenunomerp-II1I1-09; yctanoBka CM-245; mamuHbl
AM-30M — 3 en.; mammasel JIM-6A — 2 ex.; peayKTOphl — 5 IIT.; KOMIUIEKT HATJISIIHBIX MOCOOUA
(mnakatoB) — 20 mrt. IIpoextop NEC V300XG, HacTeHHBIH 3KpaH, NPOMBIIIIEHHbIH poO6oT «PuTM™-
0,5», npomsinuieHHbIH po6oT «lluknon M201140.01», poGor-mManunyasatop moxa. 901-1, noTok Ha-
KJIOHHBIN, BUOPOOYHKED, TAKTOBBIN CTOJI, KOMIIPECCOP, CTAHOUHBIE PUCTIOCOOIEeHUS — 38 MIT.

9. MeToanueckue yKa3aHus 10 OCBOCHHUIO JUCUUIINHbBI
JUist yCIemHOro OCBOEHHsI TEOPETHYECKOT0 MaTepHralia 00yJalouuiics: 3HAKOMUTCS CO CITH-
CKOM PEKOMEHAYEMOIl OCHOBHOM U JIOTOJIHUTEIBHOW JINTEPATYPhI; YTOUHSET y MpenojgaBaresis, Ka-



KHM JIOTIOJTHUTEIBHBIM TIOCOOUSAM CIIEAyeT OTAATh MPEINOYTeHNE; BeJeT KOHCIIEKT JISKUUI U Tpopa-
OaTbIBAET JIEKIIMOHHBIA MaTepHal, MOJb3ysICh KaK KOHCIIEKTOM, TaK U y4eOHBIMH TOCOOUSMHU.

Jlo BBIMONHEHUS J1a0OpaTOPHBIX PadOT OOYYAIOIIMICA HM3Y4aeT COOTBETCTBYIOIIMH pa3en
teopun. Ilepen 3aHsATHEM CTYIEHT 3HAKOMHUTCS C ONMUCAHUEM 3aJaHMN ISl BBIIOJIHEHHUS PaboThl,
BHUMATEJIBHO M3Y4aeT COAEpKaHUE U MOPSI0K MpoBeleHHs JabopaTopHoil paboTel. O0yyaronmecs
BBITMOJIHAIOT MHAUBUAYAJIbHYIO 3a/lady B COOTBETCTBHUU C 3aJjaHHEM Ha JlabopaTtopHyto padoty. [lo-
JyYEHHBIE PE3YJIbTAThl UCCIEAOBAHUN CBOJATCS B OTYET U 3AIIMILAIOTCS 110 TPAAULUOHHON METOU-
K€ B KJIacCe Ha CIIEAYIOIIEM JJa0opaTOpHOM 3aHATHH. HeoOX0oauMBbIil TeOpeTHUeCKUi MaTepual, uH-
JTUBHTyallbHOE 33/1aHUE, [Iard BBIOJHEHHUS J1a00paToOpHOi paboThl U TpeOOBaHHE K OTUETY IpHUBeE-
J€Hbl B METOAMYECKUX YKa3aHHIX, pa3MELIEHHBIX Ha MHQOPMAIMOHHO-00pa30BaTeIbHOM MOpTale
MHCTUTYTA.

CamocTtosaTenbHas paboTa OKa3bIBaeT Ba)KHOE BJIMSHHE Ha (popMHpOBaHUE JHUYHOCTH Oydy-
IIEr0 CIELHUAINCTa, OHA IUTAHUPYETCs 00yJaromuMcsi caMocTosTenbHo. Kaxplii oOyyaromuiics ca-
MOCTOSITEJIBHO OTpeeNsieT PeKUM CBOed paboThl M Mepy Tpyla, 3aTpauMBaeMOro Ha OBJIAJCHHE
y4eOHBIM COZIep)KaHUEeM TUCHMILIMHBL. OH BBINOJIHSAET BHEAYAUTOPHYIO paboTy M M3y4YeHHE pasje-
JIOB, BBIHOCHUMBIX Ha CAMOCTOATEIbHYIO paboTy, MO JIMYHOMY WHIUBUAYaIbHOMY IUIaHYy, B 3aBUCH-
MOCTH OT €ro OArOTOBKH, BpEMEHU U APYTUX YCIOBHM.:

dopma 3aKIIOYUTETBHOTO KOHTPOJISI IPU MPOMEKYTOUHOM aTTecTaluu — 3a4deT. s mpose-
JICHUS TPOMEXYTOYHOW aTTeCTallud IO AMCLUUIUIMHE pa3paboTaHbl (POHI OLEHOYHBIX CPEACTB U
OaJIbHO-PEUTHHTOBAsI CHCTEMA OLICHKH y4eOHOW eATENbHOCTH CTYJeHTOB. OLEeHKa M0 AUCIUILTHHE
BBICTABIIIETCS B MH(GOPMAIIMOHHON CHCTEME M HOCUT MHTETPUPOBAHHBIM XapaKTep, YUUTHIBAIOLIHIA
pe3ynbTaThl OLIEHUBAHUS y4acTUsl CTYJIEHTOB B ayJIUTOPHBIX 3aHSTHUSAX, KaYeCTBAa U CBOEBPEMEHHO-
CTH BBIIIOJIHEHUS 33JJaHUI B X0/1€ U3YUECHUS JUCLIUIUINHBI U IPOMEXYTOUHOM aTTeCTal|H.



[Iporpamma coctaBieHa B cooTBeTcTBUU C TpeboBanusMu PI'OC BO mno HampaBieHHIO
15.03.02 Texnonozuueckue mawiuHvl u 060pyoosanue
PabGouyro mporpammy coCTaBuil K.m.H., doyenm Bonuenkos A.B.

[Iporpamma paccmoTpena u ogo0peHa Ha 3acenanuu kadenpsr TMC

npoTokoa Ne 8 ot 24.05.2019 rona.
3aBenyrommii kapeapoit TMC Bonuenkos A.B.
(IToxmumce)

Pabouas mporpamMmma paccMoTpeHa U 0o00peHa Ha 3aceaHuH y4eOHO-METOIUUECKOW KOMUC-
cun (pakynpreTa

npoTtokoia Ne 6 ot 29.05.2019 rona.
[Ipencenarens komuccun MCO Conoesves JI11.
(IToamuce) (®.1.0.)




Ilpunosxncenue
®oHJ OLICHOYHBIX MATEPHAJIOB (CPEACTB) MO0 IUCHUIIHHE
TpuboTtexHuka

1. OueHO4YHBbIE MATEPHUAJIBI IVIl IPOBEIeHNSI TEKYIEro KOHTPOJISI YCIeBAeMOCTH

no JUCHMUILIMHE

|-i1 peTUHT KOHTPOJIb

1. YTo MOHMUMAIOT MOJT OTIpeIeIeHuEM «(PUKIIMOHHBI KOHTAKT TBEPBIX TEID»?
2. KakoBO OCHOBHOE CBOWCTBO (PPUKIIMOHHOI'O KOHTaKTa?

3.

creit?

Yro mpexacrasisier co00il MUKporeoMeTpusi (MUKpOTOIOrpadusi) KOHTAKTHBIX MOBEPXHO-

4. Kak 3KkCnieprMEeHTaIbHO OLIEHUBAIOT MUKPOTOIOTrpauio KOHTAKTHOW MOBEPXHOCTU?

5.

KaxoBrs1 XapaKTCPUCTHKU HICPOXOBATOCTU HOBCpXHOCTI/I? Yto oHn nNpeaACTaBJIAIOT co0oii u

KaK OIpenestoTcs?
6. UTo ompenensoT N0 ONOPHONW KPUBON MOBEPXHOCTH U3HALIMBAHUSA?
7. Kak noiy4aroT ONOpHYI0 KPUBYIO IOBEPXHOCTH?
8. Kakue xapakTepHble y4aCTKH OTMEUAIOTCS Ha ONOPHOM KPHUBO MOBEPXHOCTU?
9. Kakumu annpokCUMHUPYOIMMH (PYHKIMSIMH OIMCHIBAETCS ONOPHAs KpUBasi MOBEPXHOCTU?

10.

Bauuga?

11.
12.
13.
14.

15

16.
17.
18.
19.
20.

21

JacTHUIIaM

22.
23.
25.
26.
27.
28.
29.
30.
31.
32.

ctu?

33.
34.

Kakne napaMeTpbl XapaKTCPHbI IJIA HCCIIEIOBAHHOU TOHOFpa(i)I/II/I IMMOBCPXHOCTHU U3HAIIIH-

Uro xapakrepusyet co0oii runcorpamma?

Kakoii pu3ngecknii cMbICTT UMEIOT BeTMauHBI Da 1 Dm?

Uto o3Hauaet nokazarenb Ks?

Kax nonumats ycnoBust Ks > 1 u Ks < 1?

. Uto Takoe moJHbINA KO (UIIUEHT TPEHUS?

Uro o3nauaer, ecniu fd>fa?

Kak onpenenuts rapmMoHnueckoe 3HaueHue Dm B cucteMe 30J10TOM ponopiuu’?
Kakoit ¢pyHkumeit MO>XHO BBIpa3uTh 3aBUCUMOCTD ? Da=t(f)

Kaxkoit ¢pu3ndeckuii CMbICT UMEET MOKa3aTeb t?

Kaxk onienuts BenmnunHy Dm, eciu u3BecTHa BellMunHAa €p?

. Kakum myTéM mpoucxoauT paspylieHHe MOBEPXHOCTHOTO CJIOS JAETaau adpa3uBHBIMU
u?

Uto Ha3bIBaETCA U3HOCOCTOMKOCTHIO MaTepuraia’?

Kakumu MeTogamu HCIIBITHIBAIOT MaTepUaibl Ha abpa3uBHOE U3HAIIMBAaHUE?
UTo noka3pIBa€T OTHOCUTEIbHASI N3HOCOCTOMKOCTh MaTepuraia’?

Kakyto pazmepHOCTh UMEET OTHOCUTEIbHAS U3HOCOCTOMKOCTh MaTepuana?

Kak M0HO BBIOpaTh 3TAIOHHBIN MaTepuall JJIs OIEHKH MaTepuaa’

UT0 Takoe CKOPOCTh M3HAIIMBAHMS, KAKOBA €€ Pa3MEPHOCTH?

Yto Takoe TeMN U3HAIIMBAHMS, KAKOBA €r0 Pa3MEPHOCTH?

Kak MoxeT u3MeHsTbhCsl TBEPAOCTh MaTepuaia BCISACTBUE €r0 U3HAIIMBAHUS ?
Urto Takoe crernenb (koddduimeHT) TpuboaeopMamoHHOTO YIIPOIHEHUS ?

Kak u3mensieTcss "3HOCOCTOMKOCTh MaTepuala B 3aBUCUMOCTH OT €r0 UCXOIHOU TBEP/0-

Kak BennumHa W3HOCA 3aBHCHUT OT CTENEHU TPUOOACPOPMAITMOHHOTO YIIPOYHEHHS?
Kak M0>XHO BBIpa3uTh OTHOCUTEIBHYI M3HOCOCTOMKOCTh Ye€pe3 CKOPOCTh U3HALIMBAHMS,

yepe3 TEMIT U3HAIIUBaHUs ?

35
36
37
38

. Kak onpenenutb cyMMapHbIi TyTh TPEHUS POTUKA?
. Kak Ha3bIBaeTcst OTHOIIEHHE U3HOCA K ITyTH TPEHUS?
. UTo Ha3kIBacTCsI U3HOCOM AeTan?

. Kakue nedopmarnyiy UCTIBITHIBAIOT MaTEpUabl IPH TPEHUU U U3HAIIMBAHUM a0pa3uBHBI-

MH YacTHUIIAMU?

39
40

. 1o kakuM MexXaHH3MaM U3HANIUBAIOTCS MaTEPHAIBI?
. [Ipu kaKoM MexaHU3Me U3HALIMBAaHUS MPOIIECC MPOUCXOTUT Hanboiee MHTEHCUBHO?



41. KakuMu CBOHCTBaMHM JOJDKEH 00J1aJaTh U3HOCOCTOMKHUI MaTepHall MpH B3aUMOJICHCTBUU
¢ abpazuBom?

42. TlpuBenute npuMepsl aOpasUBHBIX CPE.

43. [IpuBenuTe mpuMepsl a0Pa3WBHOTO U3HAIIIMBAHUS JE€TAICH MAIIIHH.

44. Kakyro popMy MOTYT UMETh a0pa3uBHBIC YACTHUIIBI?

45. Kak MOXHO CMOJIETMPOBaTh a0pa3uBHBIC YACTHUIIHI B TAOOPATOPHBIX YCIOBUSIX ?

46. Kakue ctaauu B3auMOACHCTBHSI a0pa3sMBHOM YACTHUIIBI U JACTANU MPOUCXOMAT MPU Tpe-
Hun?

47. 3auem HyXHa NpeABapUTeIbHAsI Harpy3Ka Ipyu BAABINBAHUU UHAEHTOpa PokBemna?

48. 3aueM HY’)KHa BBIIEp)KKA MIPHU WCIBITAHUW H3IEnus MeTofoM PokBema moj oOmieit Ha-
rpy3Koin?

49. Tlouemy HE CHUMAETCS IpeaBapUTeIbHAs HArPpy3Ka MPH ONPECICHUN YIIPYToH (T1acTh-
4ecKoil) nedopmaruu?

50. Yto Takoe TBEpAOCTh MaTepuraia’?

51. YUro Takoe KpuTepuil ynpyro — miacTU4HOCTU?

52. Kak 3aBUCUT JTMHEWHBIA H3HOC MATEPHAJIOB OT UX TBEPIOCTH?

53. Kak 3aBHCHT TMHEWHBIN U3HOC MAaTEPUAJIOB OT UX KPUTEPUEB YNIPYTO — INIACTUYHOCTH?

54. B deM 3aKiIr04aeTCsl MOJICTUPOBAHUE TEOMETPUH PEXKYIIUX FJIEMEHTOB pabOUYNUX OPTaHOB
MAIIHH [0 MEKPOTOIIOTpaduu IOBEPXHOCTEH TpeHUS?

55. Kakum mokazareyieM OIICHHUBAETCS KadeCTBO AJIEMEHTOB pa0OYMX OpraHOB TEXHOJOTHYE-
CKHMX MalluuH?

56. Uto npencraisieT coO0H AMHAMUYECKUAN IIIIOTHOMEP?

57. Kakue nokasarenu rpyHTa ONpPeAesitoT JUHAMUYECKUM IIOTHOMEPOM?

2-1 pETUHT KOHTPOJIb

* O0BACHUTE CYIIHOCTh YKa3aHHOTO METOa MOJICIIMPOBAHUS TPHOOTEXHUYECKOTO MpoIiecca.
* BoibepuTte U3 npuBEIEHHOrO MEPEeyYHsl TPUOOTEXHUUYECKUE KOHCTPYKUIMOHHBIE MaTepHalIbl
JUIS 3aJJaHHBIX JIeTaJIell MaIliH, Y3JI0B TPEHUS, YCIOBUH dKCIUTyaTalllu.
* JlaiiTe o1leHKY BEpOSITHOCTH 0€30TKa3HOHM pabOThl yKa3aHHBIX JETANCH TPHOOCOIIPSIKEHUSI.
1. Yro Takoe «Tpubomorus»?
a. HayKa O TPEeHHUH Te;
0. nmpuKJaaHas HayKa 00 W3HAIIMBAHUY TE,
B. pa3/ieNl TEOPETUYECKON MEXaHUKU O TPEHUHU TEJT;
I. HayKa O TPEHUH, U3HOCE, CMa3Ke M B3aMMOJACUCTBIUH KOHTAKTHUPYIOIIUX MTOBEPXHOCTEH MpH
UX B3aUMHOM IE€pEMEILCHUY;
1. pa3aen (U3MKWA O TPEHWH, U3HAIIMBAHUH, CMA3Ke U B3aMMOJCHCTBUH MOBEPXHOCTEH MpH
UX OTHOCUTEJIHHOM JIBM)KEHUU.
2. Kakue HOpMHpOBAaHHBIE BHJIBI HEPOBHOCTEH MOTYT 00pa3oBaThCcs HAa MOBEPXHOCTSIX Tpe-
HusA?
a. MAaKpOOTKJIOHEHUS!, BOJIHUCTOCTh, IIEPOXOBATOCTH, CyOILIEpPOXOBATOCTS;
0. EepOXOBATOCTh, CYOIIEPOXOBATOCTh, CyOMHKPOIIIEPOXOBATOCTh;
B. OBAJILHOCTh, KOHYCHOCTb, CE€JJIOBUTHOCTh, 00YKO0OPa3HOCTH;
I. TUIACTHYECKOE OTTECHEHHE, MPOIOJIbHBIC APANWHBI, TITyOMHHOE BBIPBHIBAHHE, TIONIEPEYHbIC
[[apanuHbl, HaBaJbI IAPAIHH;
. ISITHA (DaKTUYIECKOTO KOHTAKTA, BBICTYTIBI, BITAHHEI.
. Uto xapakTepusyeT KuHeTHueckas kpusas Jlopenna?
. pacmpeneneHne TeMIepaTypbl Ha IOBEPXHOCTH TPEHUS;
. YCTaHOBUBIIHUICS pPeXUM H3HAIINBAHUS;
. yCTaHOBHBIIIEECS pacIpe/esieHue HOMHHAIBHOTO JAaBJICHUS Ha TOBEPXHOCTH;
npupaboOTKy, YCTAaHOBHBIIIEECS N3HALTUBAHUE;
. pactipenenenue (pakTUIECKOTO IaBICHUS Ha TOBEPXHOCTH TPEHHUSL.
. Urto otpaxkaet nuarpamma I'epcu-llltpudeka?
. 3aBHCUMOCTB KO3 (HUITMEHTA TPEHHS OT BA3KOCTH CMa304HOTO MaTepuaa;
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6. U3menenus ko3 uimenTa B THAPOIMHAMUYECKON 30HE CMa3KH;

B. BeposaTHOCTb peanu3anuy ruJpoANHAMUUECKOr0 pesKuMa TPEHNUS;

I. 3aBUCHUMOCTb Ko3(duimenta Tpenus ot O6e3pasMepHOro kpurepus — uncia ['epcu (3om-
Mepdenbaa).

5. Uro onpenenseT aHTUPPUKLIIMOHHBIE CBOWCTBA CEPBIX YYT'YHOB?
. CTPOEHHUE OCHOBBI;
. CTpoeHue rpaUTHON COCTaBISIONICH;
. XMMHUYECKH CBSA3aHHBIN YIIIEPOZ;
. MAaKCUMAaJIbHOE KOJIMYECTBO (heppuTa B CTPYKTYPE;
. MAKCUMAaJIbHOE KOJMYECTBO LIEMEHTUTA B CTPYKTYpE.
. Kakoii moka3zatens He sBISETCA XapaKTEPUCTUKONH MUKPOTEOMETPUH TIOBEPXHOCTH TPEHUs?
. cpeaHee apupMeTHIECKOE OTKIIOHEHUE TTPOQUIIS;
. TAHT€HIIMAJIbHbIC HAIIPSHKCHHUS;
. (hopma BBICTYTIOB;
. BBICOTA CTJIQ)KUBaHUS;
. CpeHee KBaJpaTHUECKOe OTKIIOHEHUE MPOdUIIs.

* MeTo/1b! MOBBIIIEHUS! H3HOCOCTOMKOCTH JAETaNIN WK pabodero oprana MaluHb! (B COOTBET-
CTBUHU C BAPUAHTOM).

* AHaM3 yCIIOBHA SKCIUTyaTallid U W3HOCA JeTann/pabodero opraHa TEXHOJIOTUYECKOH Ma-
IIUHBI (B COOTBETCTBUHU C BAPUAHTOM).

* Hcnionb3oBanue nHGOPMALMOHHBIX TEXHOJIOTUH [T cOopa JaHHBIX IS ap TpeHus (B Co-
OTBETCTBUHU C BAPUAHTOM ).

» CoBpeMEeHHbBIE METO/IbI ¥ IPUOOPHI ISl UCCIIEOBAHUS U3HALTHBAHUS.

)= N -~ B o) B -"Iie) N =R B -~ B o) I -]

3-ii pEUTHUHT KOHTPOJIb

1. OcHOBHBIE TIOHATHS TPUOOJIOTHH U TPUOOTEXHHUKH.

2. [TonsTHs O TPUOOIOTUYECKUX CUCTEMAX U UX MTPUMEPHI.

3. Buael 1 mpoueccsl TpEHUS B y371aX MalIMH.

4. OCHOBHbIE MOHSATHS U ONpEIENICHUs TPUOOTEXHUKH: W3HALIUBAHUE, U3HOC, CKOPOCTh U3-
HaIIMBAaHMsI, UHTEHCUBHOCTh N3HALIMBAHUS, U3HOCOCTONKOCTD.

5. OCcoOEHHOCTh CTPOCHHUS M CBOWCTBA TOBEPXHOCTH TNMPU KOHTAKTHOM B3aMMOJICHCTBHUH
TBEPABIX TEJ

6. CBoOOHAS TOBEPXHOCTHAS SHEPTUs. BHENIHS U BHYTPEHHSS MOBEPXHOCTh TBEPJIOTO Te-
na.

7. ®akTryecKas ¥ KOHTypHas IJION[aA KOHTAKTHBIX TOBEPXHOCTEH.

8. BnusiHue B3aMMOAEMCTBHS BBICTYIIOB KOHTAKTUPYIOIIKUX MOBEPXHOCTEN HA YCTOMUMBOCTD
TPUOOCHUCTEM.

9. Ancop6umonnsiit 3¢ dexT normwkenus mpounoctu (3pdext PeOunaepa) B 30HaX KOHTAKTa
TBEPJBIX TEJ.

10. Buemrnee Tpenue TBepabix Ten. HemonHas cuna BHEIIHEro TpeHus 1mokos. Cuia BHEIIHe-
ro TepHUs 1Mokos. Cuiia BHEITHETO TPEHUsS CKOJbXeHUs. Tperue 6e3 cMa3ku. [ paHuYHOE TpeHHeE.

11. OcHOBHBIE MOJOXEHUS TEOPUH BHEITHETO TpeHus (Tpuaas! Kparensckoro n Ynuunanse).

12. KuneTuka pa3pymieHus MOBEPXHOCTHOTO CJIOS.

13. Jlunamuueckue mpoueccs Npu TpeHuU. JJuHaMuyeckue MOJENH TPEHUSI CKOJIbKEHUS.

14. KauecTBeHHBIC TTOKA3aTeIM MOBEPXHOCTU TPEHHS (MaKpOT€OMETpPHs, BOJHUCTOCTh, IIe-
POXOBATOCTh).

15. Meroauka rccinea0BaHus MUKPOTONOrpauu MOBEPXHOCTEW TPEHUS TBEPABIX TEl.

16. Ponw ocratounsix Hanpsoxenuit (I, 11, III pona) B MexaHuke TpeHusl.

17. Knaccudukanms BugoB n3HammBanus. OCOOCHHOCTH M3HAIIMBAHUS JeTalieil u pabounx
OpraHOB MallIKH.

18. CtpykTtypHbIe U (ha30BbI€ PEBPAIICHUS B ITpoOIleccax TPEHUS U M3HAIIMBAHMS.

19. OcHOBHBIE 3aKOHOMEPHOCTH MEXaHUUYECKOTO U3HAITUBAHUS.

20. OcoO6eHHOCTH KOPPO3NOHHO-MEXaHUUECKOTO U3HAIITUBAHUS.



21. 3meHeHue BUa pa3pyLIEHUs] IOBEPXHOCTEN B 3aBUCUMOCTH OT PEKUMOB 3KCILTyaTalluu

y3JI0B.
22. ®aKTOpBI, BAUSIIONINE HA JIEKTPOIPO3UOHHOE U3HAIIMBAHNE PEATLHBIX MATEPUAIIOB.
23. Knaccudukanmsi '3HOCOCTOMKOCTH WU3ICITUH.
O0wmee pacnpenenenne 0a/1710B TeKyLIero KOHTPOJISI 10 BUAAM y4eOHBIX padoT 1Jisl CTY/ICHTOB
. 20 BOIPOCOB, 2 MPAKTUYECKUX
Peittunr-xoutposns 1 P - < 1P 20
3aJlaHus
. 20 BOIpOCOB, 2 MPAKTUYECKUX
PelTuHr-koHTpOIH 2 P - < 1P 20
3aJlaHus
. 20 BOIpOCOB, 2 IPAKTUYECKUX
PeliTunr-konTposs 3 P >~ 1P 20
3a/laHus
[Tocemenue 3aHATUN CTYJEHTOM 10
JononauTtensHbIe 6aMUTHI (00- 10
HYCBI)
Brinosinenue ceMecTpoBoro
IJTaHa CaMOCTOSITENIbHOM pabo- 20
TBI

2. IlpoMeskyTOUHAS aTTECTALMS MO JUCUMILTIMHE
IlepeyeHnb BOpPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOH.

IlepeyeHb NpakTHYECKHUX 3a/1a4 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OlleHKOH (Ipu HaJIU-

cTei?

Y¥H)

[IK-5
biiok 1(3Hath)

1. YTo NOHUMAIOT O] OTIpeIeIeHueM «(PUKIIMOHHBIH KOHTAKT TBEPIBIX TEI»?
2. KakoBO OCHOBHOE CBOMCTBO (DPUKITMOHHOTO KOHTaKTa?
3. Uro mpexacrasisier co0oil MUKporeoMeTpus (MUKpOTONOrpadus) KOHTAKTHBIX MOBEPXHO-

4. Kak sKCriepuMEHTaIbHO OLEHUBAIOT MUKPOTOIOTPpapHi0 KOHTAKTHOM MOBEPXHOCTU?
5. KakoBbI XapaKTepUCTUKH IIIEPOXOBATOCTH MOBEPXHOCTH? UTO OHU MpeCTaBIsAIOT COO0H 1

KaK OIpeesoTcs?

Bauuga?

6. UTo onpenenstor 1o ONOPHOM KPUBOW MOBEPXHOCTH U3HAIIIMBAHUS ?

7. Kak noiy4aroT OIOPHYIO KPUBYIO IOBEPXHOCTH?

8. Kakue xapakTepHble y4aCTKM OTMEYAIOTCS HAa OMOPHOM KPUBOW MOBEPXHOCTH?

9. Kakumu anmpoKCUMHUPYIOMIME (PYHKIIMSIMHA OTIICHIBAETCS OTIOPHASI KPUBasi TOBEPXHOCTH?
10. Kakue mapaMeTpbl XapakTepHBI JUIsl UCCISOBAaHHOM Tomorpaduu MOBEPXHOCTH M3HAIIN-

11. Yro xapakTepusyeTt co0oii rurcorpamma’?

12. Kakoit ¢puznyeckuii CMbICT UMEIOT BenTuarHbI Da u DMm?

13. Yro o3HavaeT nokazarenp Ks?

14. Kak nonumars ycnoBus Ks > 1 u Ks < 1?

15. Yro Takoe nmosHbIi Ko3hOUIHEHT TpeHus?

16. Uto o3nauaer, ecau fd>fa?

17. Kak onpenenuth rapMOHHYECKOE 3HaUeHne Dm B cucteme 30710TOM Mponopuun?
18. Kakoii ¢pyHKIHEH MOKHO BBIPAa3UTh 3aBUCHMOCTH ? Da=t(f)

19. Kakoii ¢pu3ndeckuii CMBICII UMEET MOKa3aTeb t?

20. Kak onienuth BenuunHy Dm, eciu u3BecTHa BelMunHa €p?




21. KakuM myTéM NPOUCXOAMT pa3pylICHHUE MOBEPXHOCTHOTO CIIOS JAETad aOpa3sHBHBIMU
yacTuuaMu?

22. Yto Ha3bIBAETCSI H3HOCOCTOMKOCTHIO MaTepuraia?

23. Kakumu MeTO1aMU UCTIBITHIBAIOT MaTepHaibl Ha aOpa3suBHOE W3HAIIMBAHHE?

25. YTo noka3bIBa€T OTHOCUTEIbHAS U3HOCOCTOMKOCTh MaTepuana?

26. Kaky1o pa3MepHOCTbh UMEET OTHOCUTEIbHASI K3HOCOCTOMKOCTh MaTepuaa?

27. Kak MOXHO BBIOpATh STAJIOHHBIM MaTepuall JJIs OLEHKH MaTepuana’?

28. UTo Takoe CKOpOCTh U3HAIIMBAHHMS, KaKOBa €€ pa3MEepPHOCTh?

29. Yro Takoe TeMIT U3HAIIUBAHUS, KaKOBa €r0 pa3MEpPHOCTh?

30. Kak MOXXET M3MEHATHCS TBEPIOCTh MaTepHUaia BCIEICTBUE €r0 NU3HAIIMBAHUS ?

31. Yro Takoe crenenb (kod¢pduipent) Tpudo1eopMaMoHHOTO YIPOUHEHHS?

32. Kak u3MeHsieTcs U3HOCOCTOMKOCTh MaTepuaja B 3aBUCUMOCTH OT €ro MCXOJHOW TBEPIO-
ctu?

33. Kak Benu4rHa W3HOCA 3aBUCHUT OT CTENIEHU TprO0aehOPMAIIMOHHOTO YIIPOUYHEHUs?

34. Kak MOXHO BBIpa3UTh OTHOCUTEIbHYIO H3HOCOCTOMKOCTh Yepe3 CKOPOCTh M3HAILIMBAHUS,
yepes TeMIT U3HAIIMBaHuUs?

35. Kak onpenennuts CyMMapHbIii IyTh TPEHUS POJIUKa?

36. Kak Ha3pIBaeTCsA OTHOIIEHUE U3HOCA K TTyTH TPEHUA?

37. Yto Ha3bIBae€TCA U3HOCOM JI€TaIH?

38. Kakue aegopmaii UCMBITHIBAIOT MaTEpUalbl IPU TPEHUH W M3HAIIMBAHUM aOpa3UBHBI-
MH YaCTHIIAMU?

39. Ilo kakuM Me€XaHM3MaM U3HAIIMBAIOTCA MaTepUabl?

40. ITpn kakoM MeXaHU3ME M3HALIMBAHUSA MIPOIIECC TPOUCXOIUT Hanboiee MHTEHCUBHO?

41. KakuMu CBOMCTBaMH JOJDKEH 00JagaTh M3HOCOCTOMKHI MaTepual Mpy B3aUMOJICHCTBUU
¢ abpazuBom?

42. [IpuBenure mpuMepsl aOpa3uBHBIX CPE/I.

43. IlpuBenute mpuMepsl aOpa3UBHOTO U3HAIITMBAHUS JIETATICH MaIITUH.

44. Kakyto popmy MOryT UMeTh aOpa3vBHBIC YACTHUIIbI?

45. Kak MOXHO cMO/IeTIMPOBATh a0pa3HBHBIC YACTULIBI B JTAOOPATOPHBIX YCIOBUSIX?

46. Kakue ctaguy B3auMOJIEHCTBHs aOpa3MBHOW YACTHIIBI M JIETAH MPOUCXOIAT MPH Tpe-
HUU?

47. 3aueM HyKHa IpeABapUTEIbHAS HArpy3Ka MpH BAABIUBAaHUM UHAEHTOpa PokBemia?

48. 3aueM Hy)KHA BBIICpKKA MPHU UCIBITAHUW HU3/AeNusi MeTonoM PokBemna mon oOmieil Ha-
Tpy3KOit?

49. Ilouemy He CHUMAaETCs MpeABapUTENbHAs HAarpy3Ka IpU ONPEAEIeHUH yIpyroi (IacTu-
yeckoi) aedopmariu?

50. YUro Takoe TBEpAOCTh MaTepuana?

51. Yto Takoe KpUTepuil ynpyro — miaacTU4HOCTH?

52. Kak 3aBHCHT JITMHEWHBII U3HOC MAaTEPUAJIOB OT UX TBEPIOCTH?

53. Kak 3aBHCUT JTMHEWHBIA U3HOC MATEPHAIIOB OT UX KPUTEPHUEB YIIPYTO — IIACTUYHOCTH?

54. B ueM 3aKII09aeTcsi MOJICIMPOBAHUE TEOMETPUH PEXKYILIUX JIEMEHTOB pabOUYMX OpraHoOB
MalIuH 0 MHUKPOTONOTpaduu MOBEpXHOCTEH TpeHus?

55. KakuM mokasaresneM OLEHHBAETCS KaueCTBO 3JIEMEHTOB pabounX OPraHOB TEXHOJIOTHYE-
CKHMX MaIluH?

IK-5
broxk 2(ymets)

* OOBACHUTE CYIIHOCTh YKa3aHHOTO METOa MOJICIMPOBAaHUS TPUOOTEXHUUYECKOTO MpoIiecca.

* BoibepuTe U3 NpUBEIECHHOrO MEPEYHsl TPUOOTEXHUUECKUE KOHCTPYKLUMOHHBIE MaTE€pUalIbl
JUIS 3aJJaHHBIX JIeTallell MallH, Y3JI0B TPEHHUs, YCIOBUH SKCIUTyaTalllu.

* JlaiiTe OLIEHKY BEPOSTHOCTH 0€30TKa3HON pabOTHl YKa3aHHBIX JI€TalIel TPHOOCONPSIKEHHS.

1. Uto Takoe «Tpubdomorusi»?

a. HayKa O TPEHUU TeT;



0

. IpUKJIajHad HayKa 00 M3HAIIMBaHUU TCII,

B. Pa3ziell TEOPETHYECKON MEXaHUKU O TPEHHH TET,
. HAyKa O TPECHUH, U3HOCE, CMA3Ke U B3aMMOJICUCTBUM KOHTAKTUPYIOLIUX ITIOBEPXHOCTEN NIpU
UX B3aUMHOM IIEPEMEILECHNUMY;

A

. pa3aen GU3MKU O TPEHWUHU, U3HAIIMBAHUH, CMA3Ke U B3aMMOJCHCTBHH MOBEPXHOCTEH MpH

HUX OTHOCUTCIIbHOM ABHXKCHUHU.

2
HUs?

. Kakue HOpMHpOBaHHBIE BHJIBI HEPOBHOCTEH MOTYT 00pazoBaThcs HA MOBEPXHOCTSIX Tpe-

d. MaKpOOTKJIOHCHU:, BOTHUCTOCTD, ICPOXOBATOCTD, Cy6H_I€pOXOBaTOCTI>;

0

B

. IIEPOX0OBATOCTh, CyOIIEPOXOBATOCTh, CYOMHUKPOIIIEPOXOBATOCTh;
. OBAIBHOCTh, KOHYCHOCTb, CEITTIOBUIHOCTH, 00UYKOOOPa3HOCTS;

I'. IIAaCTHYECKOC OTTCCHCHUEC, IIPOAOJIbHBIC HapalluHEbI, FJIY6I/IHHOG BBIPBIBAHUEC, ITOIICPCUYHEBIC
HapanurHbl, HaBaJIbl HAaparivH,

a
3

a
0

- W
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. IITHA (PAKTUYECKOTO KOHTAKTA, BBICTYTIbI, BIAUHBI.

. Uro xapakTepusyeT KuHeTndeckas kpusast Jlopenua?

. pacnpezeneHne TeMIIepaTypsl Ha IOBEPXHOCTH TPEHMUS;

. YCTAaHOBUBILUNCS PEKUM U3HALIUBAHUS;

. YCTaHOBHUBIIEECS PACIpPEEICHIEe HOMUHAIBHOTO IaBICHHS HA TOBEPXHOCTH;

. IpupalOTKy, YCTAHOBUBILICECS M3HALIMBAHUE;

. pactpenenenue (pakTUIeCKOro JaBjeHUs Ha TOBEPXHOCTU TPEHHUSL.

. Uto otpaxkaet quarpamma I'epcu-IlITpudexa?

. 3aBUCUMOCTh K03((PUIIMEHTA TPEHHSI OT BA3KOCTH CMa304HOT0 MaTepuaa;
. I3MeHenus koappuureHTa B THAPOANHAMHYECKON 30HE CMa3KH;

. BeposiTHOCTB peanu3anuy ruipoAMHaMHUYECKOT0 peXXUMa TPEHMUS;

I. 3aBUCHUMOCTb Ko3(duimenta tpenus ot O6e3pasMepHOro kpurepus — uncia ['epcu (3om-
Mepdenpaa).

5.

H 9 W o OO 0 W O

Uro omnpenensieT aHTU(GPUKIIMOHHBIE CBOMCTBA CEPBIX YyTyHOB?

. CTPOCHHUE OCHOBHI;

. CTpoeHue rpapUTHON COCTABISIONICH;

. XUMUYECKH CBSI3aHHBIN YTIIEPOL;

. MAKCHMaJIbHOE KOJIMYECTBO peppuTa B CTPYKTYPE;

. MAKCUMAJTbHOE KOJIMYECTBO [IEMEHTUTA B CTPYKTYPE.

. Kakoii mokazarenp He SBISETCS XapaKTEPUCTUKONH MUKPOTCOMETPHH MTOBEPXHOCTU TPEHUS?
. cpeaHee apuPpMeTHIECKOE OTKIIOHEHUE TTPOQUIIS;

. TAHTCHIIMATbHBIC HATIPSHKEHUS;

. (hopma BBICTYTIOB;

. BBICOTA CTJIQXKHBAHUS;

. CpeIHee KBapaTHIECKOe OTKIIOHEHUE MPOdUIIs.

MeTo/1bI TOBBITICHNUS H3HOCOCTOWKOCTH JETANU WM pad04Yero opraHa MamiuHbl (B COOTBET-

CTBUHU C BAPUAHTOM).

AHanu3 ycloBH SKCIUTyaTallid M W3HOCA JeTain/pabodero opraHa TEXHOJIOTHYECKOH Ma-

IIUHBI (B COOTBETCTBUHU C BAPUAHTOM).

Hcnonp3oBanne nHGOPMAIIMOHHBIX TEXHOJIOTHNA ISl cOOpa JaHHBIX JJIS Map TpeHus (B co-

OTBETCTBUHU C BAPUAHTOM).

COBpeMCHHHC MCTOABI 1 HpI/I60pBI JJIA UCCIICAOBAHMA U3HAIIIMBAHHW .

IK-5
biok 3 (BmanmeTs)

1

. OcHOBHEBIEC TOHATHS TpI/I6OJ'IOFI/II/I n TpI/I6OTCXHI/IKI/I.

2. IlonsTHst 0 TPUOOTOTUYECKUX CUCTEMAX U UX MPUMEPHI.

3

. Bunger u MMPpOLECChI TPCHUS B Y3JIaX MAllIWH.



4. OCHOBHBIE TIOHSTHS U ONPEICICHUs TPUOOTEXHUKH: W3HAITUBAHUE, U3HOC, CKOPOCTh U3-
HaIIMBAaHMSI, UHTEHCUBHOCTh M3HALINBAHUS, U3HOCOCTOUKOCTD.

5. OcoOEHHOCTh CTPOCHHUS W CBOWCTBA IMOBEPXHOCTH MPU KOHTAKTHOM B3aMMOJCHCTBHUH
TBEPABIX TEJ

6. CBoOOTHAS TIOBEPXHOCTHAS SHEPTUs. BHENIHS U BHYTPEHHSSA MTOBEPXHOCTh TBEPIIOTO TE-
na.

7. GaKkTHYECKas U KOHTYPHAsl IUIOIIAJAA KOHTAKTHBIX ITOBEPXHOCTEH.

8. BausgHue B3auUMOIEMCTBUS BBHICTYIIOB KOHTAKTUPYIOIIUX MOBEPXHOCTEH HAa YCTOWYHUBOCTH
TPUOOCUCTEM.

9. AncopOrmonHsIii A ekt noHmwkenus nmpouynoctu (3ddext Pebunaepa) B 30HaX KOHTAKTa
TBEPJbIX TEJ.

10. BaemHee TpeHue TBepbIX Tea. HemosHas cuiia BHEIMIHETO TpeHus mokosi. Cuiia BHENIHE-
ro TepHus 1mokosi. Cuiia BHEITHETO TPEHHsI CKONbKeHus. TpeHue 6e3 cma3ku. I paHUYHOE TpeHHE.

11. OcHOBHBIE TIOJIOKEHUS TEOPUHU BHEIIHETO TpeHus (Tpuaabl Kparenbckoro n Ununnaase).

12. KuneTtuka pa3pyiieHus MOBEPXHOCTHOTO CJIOS.

13. InHamuyeckue mpouecchl Npu TpeHUU. JInHaMru4eckre MOJAEIHN TPEHUSI CKOJIbKEHUSI.

14. KauecTBeHHbIE TOKA3aTEIN MOBEPXHOCTU TPEHUS (MaKpOreOMETpHsl, BOJIHUCTOCTD, IlIE-
pOXOBaTOCTB).

15. MeToauka uccineqoBaHusl MUKpOTONOrpad Uy MOBEPXHOCTEN TPEHHSI TBEPIBIX TEI.

16. Ponb ocrarounsix Hanpspkeruit (1, I, 111 poma) B Mexanuke TpeHus.

17. Knaccudukanus BuaoB u3HammBaHus. OCOOCHHOCTH M3HAIIMBAHMS JIeTAIeH U pabodmx
OpraHOB MallMH.

18. CtpykrypHble 1 (pa3oBble IPEBPAIICHHS B IPOLIECCaX TPEHUS W U3HAIINBAHUS.

19. OcHOBHBIE 3aKOHOMEPHOCTH MEXAHUYECKOTO U3HAILIMBAHMS.

20. OcoGeHHOCTH KOPPO3UOHHO-MEXaHUIECKOTO N3HAITUBAHUSI.

21. 3mMeHeHune BUaa pa3pylIeHHs IOBEPXHOCTEW B 3aBUCHUMOCTH OT PEXKHUMOB IKCIUTyaTalluu
y3JI0B.

22. ®akTopsl, BIUSIONIME HA AIEKTPOIPO3NOHHOE U3HALIMBAHUE PEATIbHBIX MAaTEPUAIIOB.

23. Kiaccuduxanus n3HOCOCTOMKOCTH H3/1EITHIA.

IK-16
brox 1 (3HaTB)

1. Monens Jlopenna (y4acTku Ha 3Toil KpuBoi). [IpupaboTka, ycTaHOBUBIIIEECS M3HAITHUBA-
HUE, KaTacTpopuuecKuii U3HOC, paBHOBECHAS IIEPOXOBATOCTD.

2. OCHOBBI TEPMOJMHAMHUKY U3HAIIUBAHUS TBEPABIX TEI.

3. KuHeTuka pa3pylieHus IOBEPXHOCTHOIO CJI0Sl IPU KOHTAKTHOM B3aUMOJIEHCTBUU TEIL.

4. CoctaB (ppUKLMOHHOTO KOHTAKTa U MPOLIECC €r0 M3HAIIMBAHUS B YCIOBHSIX CMa3Kd, poTa-
UOHHBIIA MEXaHU3M MacJI000MeHa.

5. Bnausinue opuentanuu Mosekyl [TAB Ha ypoBeHb TpeHUS MEXIY TEJIaMH.

6. TeopeTrueckre OCHOBHI pa3pyIIeHUs] TOBEPXHOCTH TPEHUSI.

7. Monens pazpyuieHusi GpUKIIMOHHOTO KOHTAKTa U TPAaHUIIbI €€ IPUMEHEHUSI.

8. Mogenb ycTamoCTHOTO pa3pylI€HUs] OBEPXHOCTH IPY W3HALIUBAHUM.

9. OcobeHHOCTH MIacTUYECKOU aedopMaIuu B MOICIIAX TPEHHS U U3HOCA.

10. TIporecchl H3HAIIMBAHUS XPYIKUX MaTEPUATIOB.

11. OCO6€HHOCTI/I HN3HalIMBAHUSA, MCTAJUIMYCCKHUX, KOMIIOSUIITMOHHBIX W IMOJJUMCPHBIX MaTcC-
pHAJIOB.

12. U3meHeHue BUAa pa3pyllieHUs] MMOBEPXHOCTEW MpPU TPEHUM B 3aBUCUMOCTU OT PEKHUMOB
9KCILTyaTalliy MalllKH.

13. YcnoBus nporekanus ne(opMallMOHHBIX MPOLECCOB B MOBEPXHOCTHBIX CIOSAX MPU KOH-
TAKTHOM B3aUMOJICHCTBUU TEll.

14. TlpumeHeHne MpaBuiIa MOJIOKUTEIFHOTO TPaIMeHTa IPHU CHCTEMHOM aHajin3e TpruOocom-
PSYKEHUM.



15. YcranoctHoe u3HamuBaHue. CxeMa ycTajJOCTHOIO M3HAIIMBAHMS. 3aBUCUMOCTD I1OKa3a-
TeJel JOJITOBEYHOCTH OT BEJIMYUHBI YCTAIOCTHOTO 3HALTUBAHUSI.

16. M3nammBanwue npu 3aeaanund. OCoOOEHHOCTH MUKPOTOTNOrpadun MOBEPXHOCTEH TPEHUSI.

17. Koppo3nonHo-MexaHndeckoe u3HamuBaHue. OCOOEHHOCTH MHUKPOTOMOTrpauu MOBEPX-
HOCTEH TPEHHUS.

18. XapakTepuCTUKH H30UPATEILHOTO MTepEeHOCa MPU TPCHUHU M M3HAIITUBAHUH.

19. Tlpumeps! uaeHTU(DUKAIIHE BOJOPOTHOTO U3HAIIMBAHUS JETalIeH M y3JI0B MAIIIUH.

20. OcoOeHHOCTH CTPOCHUS TOBEPXHOCTH U3HAIIMBAHUS TIPHU (PPETTUHT-KOPPO3UH.

21. AncopOuust 1 necopOIusi Ha TMOBEPXHOCTH TPEHUS TBEPABIX TEJN MPU KOPPO3HOHHO-
MEXaHUYECKOM M3HAIIMBAHUU.

22. Oco0eHHOCTH pa3pylieHus: U (akTOpbl, BIUSAIONINE HA W3HAIIMBAHUE MATEPUANIOB IPH
MEXaHUYECKOM M3HAIIMBAHUU.

23. MeTozp! OBBIIICHHS] H3HOCOCTOWKOCTH MMOBEPXHOCTH MPHU a0pa3uBHOM H3HAIIMBAHUU.

24. Bribop MaTepuanioB TPUOOCUCTEM C YUETOM TEOPHUU COBMECTHMOCTH, KOHCTPYKTHBHOTO
WCIIOJIHEHUS Y3JI0B TPEHUSI.

25. CriocoObI TOCTIKEHHE TPEOYEMBIX CBOMCTB TTOBEPXHOCTEH TPEHUS YIIPOUHSIONIUMHU CII0-
co0aMu U CTeUaTbHBIMUA MTOKPBITUSIMHU.

26. TexHoJIOrMM HATUIAaBKH M3HOCOCTOMKHUX CJIOeB. BpIOOp HAMmIaBOYHBIX MaTepUajIoB, BUIA U
peKrMa HaIlTaBKU.

27. TexHONMOTUU HAAIMBUICHUS U3HOCOCTOMKUX MOKPHITHI. BEIOOp MaTeprasoB, BUIa U PeKU-
Ma HaTbUICHHUS.

28. Mubdy3noHHbIe W AIEKTPOXUMUYECKHE TMOKPHITHSA. BBIOOp cocTaBa, BHAa M pexuMa
(bopMHpPOBaHUS TTOKPBITHSL.

29. ®opMHUpOBaHHUE CTPYKTYPHI OE3BI3HOCTHOCTH MPH JTa3€PHOM YIIPOUHECHHUH JIETaJICH.

30. MexaHo- TepMudeckoe popMupoBaHNE H3HOCOCTOWKHUX TTOKPHITHIA.

31. OcHOBBI pacueTa AeTanei U y3J0B TPEHUS Ha U3HOC.

32. TpeGoBaHusi TPUOOTEXHHUKH K 1TO100PY MOIIIUITHUKOB.

33. TpeGoBaHus TPUOOTEXHUKH K KOHCTPYHPOBAHHUIO, MaTepUaiaM M CIIOC00aM YIIJIOTHEHHS
y3J10B TPEHMUSI.

34. MecTo U poJib TPUOOTEXHUKHU B PEIICHUH YKOHOMHYECKHX 3a7a4 M3TOTOBJICHUS U JKC-
TUTyaTaluy MaluH/ 000py 10BaHUS.

I1K-16

biiok 2 (ymetn)

1. AOpa3uBHOE W3HAIIMBAHUE (XApAaKTEPUCTHKA, MAapaMETPbl, MEXaHU3MBbI, IPUMEPHI U
TIT)

2. AZNre3sMoHHOE M3HAIIMBAHME (XapaKTEpUCTHKA, IapaMeTpbl, MEXaHU3MBbI, IPUMEPHI U
TIT)

3. AncopOrust MOBEpXHOCTHO aKTUBHBIX BemecTB Dddekt I1.A.Pabuunepa

4. AnmazHoe BeimTakuBanue O0padoTKa MOBEPXHOCTH Ja3epOM

5. AHanu3 UCCIEOBAHUN 110 TPEHUIO CKOJIBKEHUS

6. AHanu3 Teopuil TpeHUsI TOKOS

7. AHTHU(QPUKIMOHHBIE U IPOTUBOU3HOCHBIE MOKPBITUS MOBEPXHOCTEN TPEHUSKPYITHOTA-
OGapuTHOrO 060PYIOBaHUS

8. B3anmMHoe BHeapeHHe MOBEpXHOCTEH

9. Buapl uznammBanus

10.  Buasl KOppo3uH, KOPPO3UOHHO-MEXaHNUECKOe U3HaIBaHuellyT yMeHbIeHUs KOp-
po3uu

11.  Buasl HapyuieHus GpUKIMOHHBIX CBSI3eH

12.  Bugsl Tperus Buemnee u BHyTpeHHee Tperue [lyts u pabora tperns Kosddumuent

TPEHUs



13.  BnusHue BS3KOCTH Ha (yHKIMOHAJIBHBIE CBOICTBAa Maced 3aBHCUMOCTBH BSI3KOCTHOT
TeMIIepaTypbl

14.  BausHHE HOPMAaTLHOW BUOpAIIMK HA CUIIBI TPEHUS M U3HAITUBAHUE

15. Bnusiaure pa3nuuHbix (pakTOpoB HA W3HAIIMBAHUE

16.  BriusHHE TaHTCHIMATLHOW BUOpAIMK HA CHIIBI TPEHUS U M3HAIIIMBAHUE

17.  BausHHe TpeHUs KaueHHUs YHPYTOro MOCIEeICTBUS U TUCTEPE3UCHBIX MOTEPD

18. Bo30yxnenue cuinaMu TpeHUsI HOPMaJIbHOW BUOPAIMM COTIPSITaeMbIX JeTajel

19.  Bo3sgeiicTBue 1uractuueckoi aedopManuu mpu 00paboTKe MOBEPXHOCTEH JeTaneiiHa
HaIpsraéMoe COCTOSIHUE U Ha U3MEHEHUE CTPYKTYPbl IOBEPXHOCTHBIX CIIOEB

20. Br160p MaTepuanioB u nmpaBuiia COYETaHUS MAaTEPUATIOB TIap TPEHUS

21.  Boibop matepumanoB map TpeHus Kiaccupukanusi KOHCTPYKIIMOHHBIX MaTepHAJIOB,
MPUMEHSEMBIX B TPHOOTEXHUKE

22.  BpiOop Tuna cMa304HOTrO MaTepHaja B 3aBUCHMOCTH OT yCIOBHH pabOThI y3JIOBTpe-
HUS

23.  T'anpBaHMYECKHE NTOKPBITUS

24. IM'maponuHamuyeckue onopsl CKOJIbKEHUS

25.  T'maopocratuyeckasi, THAPOJAMHAMUYECKAs, TUIPOCTATOAMHAMUYECKAS KUIAKOCTHAs
cMa3Ka

26.  I'paHnuHOE TpeHHE

27. Huarpamma ['epcu-llltTrbGeka, onpenenstomas 00JaCTH TPAHUYHOTO, KUJIKOCTHOTO H
CMEIIaHHOT O TPEHUs

28. JucneprupoBaHue CTPYKTYphI MeTaa, IpeoOpa3oBaHUe CTPYKTYPhl MeTalia

29.  KuakocTtHas cMa3ka

30. 3aBucuMocT AMOHTOHA-KyJioHa N1 ONpeeneHns] CUl TPEHUSI CKOJIbKEHUST UKajie-
HUE

31.  3aBHCHMOCTb FT€OMETPHUH IMOBEPXHOCTH OT BHA 0OPAOOTKH

32.  3aBHCHUMOCTBH TNpPHUBEIEHHOTO KO3(p(UIMEHTAa TPEHHUS B MOALIMITHUKE >KHUIKOCTHOTO
TPEHMSI OT BI3KOCTHU Maciia, CKOPOCTHBIX U T€OMETPUUYECKUX MapaMeTPOB MOIIUITHUKA

33.  3aBUCHMOCTb CWJI aJIF€3UU U KOT€3UU OT YMCTOTHI (IVIaJKOCTH) CONPSTaeMbIX IOBEPX-
HOCTEN

34, 3aKOHOMEPHOCTHU KUAKOCTHOTO TPEHHUSI CKOPOCTH MOTOKOB U JAaBJICHUE B CMa304HOM
cioe

35.  3ammra OT 3arpsi3HEHUS U CMa3bIBaHUE Y3JI0B TPEHUS

36. W3HammBaHue B pe3ynbTaTe BHIKPAIIUBAHUS BHOBb 00pa3yeMbIX CTPYKTYP

37. W3HammBaHue BCIIECTBUE TUIACTHYECKON e opMaIun

38. W3nammBanue mpu GpeTTHHT-KOPPO3UH

39.  H3Hoc npu 3aenaHuu

40. UccnenoBanue cTpyKTypbl HOBEPXHOCTH TPEHUS

41.  KaBuranvoHHOE M3HAIIMBAHUE, CYLUIHOCTh MU MEXAHHM3M MPOSBICHUS, TyTUYMEHbIIIE-
HUS

42.  KauecTBO MOBEPXHOCTU KOHTaKTUpyroumx Aeranei lllepoxoBarocTs

43. Knaccudukanust BUAOB H3HAITUBAHUS U UX O0IIAst XapaKTEPUCTHKA

44.  Knaccudukanus 1 OCHOBHbIE 3aKOHOMEPHOCTH BHUJI0B U3HALIMBAHUS

45. Knaccudukanus moBepxHocteid TpeHus COBIAIAONINE U HECOBIAIAIOIINE IOBEPXHO-
CTH

46. KoHcTpyKTHBHBIE METOBI TTOBBIIICHHS TPUOOTEXHUUECKIX CBOWUCTB

47. KoHnTtakTupoBanue neraneit

48.  KoHTakTHOE B3aMMOJEWUCTBUE JIBYX LWIMHIPOB C MapauieJbHbIM OCSMU U C PABHO-
MEpPHO paclpeaecHIeM JTUHEIHBIM JaBICHUEM

49.  Koppo3noHHOE U3HAIITMBAHUE

50.  Koppo3zus

51.  KosddummeHnT KECTKOCTH KOHTAKTa JBYX UWIMHAPOB, KOHTAKTHOE TUIOMIA/I-

Ka,HaIPsDKEHHOE COCTOSIHUE MaTepraia B 30HE KOHTAaKTa
52. Kpurepun onieHkH pe3ynbTaTOB UCIIBITAHUN



53. Makpou MUKpPOIIOTPELIHOCTH IIOBEPXHOCTEH TPEHUS

54. MakporeoMeTpusi TOBEPXHOCTH

55. Marepuansl 1y IOJIIUITHUKOB CKOJIBKEHHUS

56. Marepuaisl 115l TPYIIHUXCS €T

57. Mepa n3HammBanus @akTopsl, BIUAIOLIAE HA UHTEHCUBHOCTD U3HAIIMBAHUS

58. MeTo/1b1 BOCCTaHOBJICHUSI U3HOIIEHHBIX TOBEPXHOCTEN

59.  Meronsl onpesneneHne GaKTHUECKON TUIOMAIN KOHTAKTa

60. Mertobl onpeiesieHus XapaKTEePUCTUK MUKPOT€OMETPUU TTOBEPXHOCTEN

61.  Metoabl OLIeHKH BeTHMYUHBI KO3 (DUIIMeHTa TPEHHs U U3HOCA

62. MeTtoapl cMa3biBaHM (MOJJa4M CMa309HOTO MaTepualia B MECTO KOHTAKTa)

63. MexaHu3M BO3HUKHOBEHHUSI aBTOKOJICOAHUH MPH Malaloeld XapaKTepUCTUKECHIT Tpe-
HUS, @ TAK’KE HAJTMYHMK CKAa4yKa CUJIbl TPEHUS IIPU MEPEX0/I€ OT MOKOSI K IBUKEHUIO

64.  MexaHu3M M3HALIMBAHUS METAJUIMYECKHUX MIOBEPXHOCTEN

65. MexaHn3M H3HAINIMBAHUS METAJUTMYECKUX MOBEPXHOCTEM

66.  MexaHu3M M3HALIMBAHUS MOJIUMEPOB U PE3UHBI

67. MexaHu3M TpeHHs TTPU TPAHUYHOM CMa3Ke

68.  MukporeoMeTpus OBEPXHOCTU

69. MoTtopHbI€, TPAHCMHUCCUOHHBIE, MHIyCTpUaIbHbIE Maciaa Macna juisi CHJIOBBIXTHAPAB-
JMYECKUX Nepenayd

70. HaHoTexHomoruu B TpHOOTEXHUKE

71.  HanpsikeHHO-Ie(OPMHPOBAHHOE COCTOSHHE IMOBEPXHOCTHOTO CJIOS, OCTATOYHbIC Ha-
NPSIKEHUS

72.  Ob6ecneuenue TpeOyeMoro pexxuma TpeHHs

73. OO6mue cBeAeHUS O XMMUKOTEPMHUYECKOM YIIPOIICHHH IMOBEPXHOCTEH TPEHUS: TIO-
BEPXHOCTHOM 3aKajKe, MOKPBITUSAX, HATUIABKE, HAMBUIICHUE

74.  OOmme TpeboBaHHMS K CMa304HbIM MaTepuayniaM Kraccudukarusi cMa304HBIX MaTe-
puanoB

75. OKHCIUTENbHOE N3HAILINBAHUE

76.  OmnpeneneHne MEXaHNYECKUX CBOMCTB IIOBEPXHOCTEMN TPEHUS

77. OCHOBHBIE TIOJIOKEHHS 3aKOHA TPEHUSI CKOIBKEHUS

78.  OcTtarouHble HANPsHKEHUS, CTPYKTYpHBIE U (Da30BbIE TIPEBPALLICHHS

79. OTHOCHUTENBHOE CKOJIBKEHHE B 30HE KOHTAKTA UJIMHAPA U IIIOCKOCTH

80.  Ilapamerpsl, mpUHUMAEMBIE JIs OLIEHUBAHUS IIEPOXOBATOCTH

81. [Taper TpeHUsT KauyeHUs W TPEHUS CKOJBXEHUS (XapaKTepHUCTHKA, IMapaMeTphl, Mexa-
HU3MBI U BUJIbI U3HALIMBAHUS, IPUMEPHI U TIT)

82. [Tnactudeckue aedopmaru, BUABL, TyTH YMEHBIICHHS

83.  Ilmactuunsie cma3ku CBoiicTBa Kiaccudukamnms no coctaBy U Mo Ha3HAYCHHIO

84. [IneHKM Ha METAJNIMYECKUX TTOBEPXHOCTAX

[IK-16

bnoxk 3 (Bmamets)

85.  TloBepxHocTHOE mutactudeckoe nepopmuposanue (I1I1J1)

86.  Iloka3zaTenu kauecTBa MOBEPXHOCTH

87.  lloHsATHe U3HAILMBAaHUA, U3HOCA, MHTEHCUBHOCTU U CKOPOCTH HM3HAILIMBaHUS, U3HOCO-
CTOMKOCTH, PEEIbHOT0 U3HOCA

88.  IloHsATHE O BOJHHUCTOCTU M ILIEpoxoBaTocTH noBepxHoctulllepoxoBaTocTh TEXHOIIO-
TUYECKOE U SKCIUTYyaTallHOHHOE, PABHOBECHOE U HEPABHOBECHOE

89. [TonsiTHE O CHWIIe TPEHUS ABWKCHHS, HETIOJHOW CHJIC ITOKOs, HAMOOJBIICH CHIICTIOKOS
(ceTUIeHHH )

90. IloHsATHE O CyXOM, KMJIKOCTHOM, I'PaHUYHOM, IOJYCYXOM, HOJIY>KUIKOCTHOMTPEHHUH,

a Tak)Ke TPEeHHE CO CMa30YHbIM MaTepUaIoM 1 6e3 CMa304HOT0 MaTepuana
91.  IlopoukoBble ¥ KEpaMHUUYECKHE MaTEPHUAIIBI



92.  IlpaBuna coyeTaHus MaTEPUaAJIOB

93. [Ipupona rpaHUYHOM, JKUAKOCTHOM, TTOTYKUAKOCTHON CMa3K1

94, [Ipucanku, knaccudukanus, Ha3HAYCHHUE

9s. [Tpu4nHBI aBTOKOJICOAHUH B MallTHHAX

96.  Ilponecchl, NPOUCXOKAEHUS NPU YCTAIOCTHOM BBIKpAIIMBAHUU

97. [TceBnockonpxenue (Kpum) B 30He KOHTAKTa IUIWHIPA U TTTIOCKOCTH
98.  IlyTu NoOBBIICHUS N3HOCOCTOMKOCTHU MPH a0pa3MBHOM M3HALIMBAHUN
99 PaGoune moBepxHOCTH JieTaneil U MX KOHTAKTHPOBAHUE

100. PazpyuieHue KOHTaKTHBIX TOBEPXHOCTEN NOJI AEWCTBUEM KOHTAKTHBIXHAIPSKEHUN

101. PacnpeneneHue qaBjieHHs Ha MJIOMIAAKE KOHTAKTa

102. Pacnpenenenus n3Hoca MKy KOHTAaKTUPYIOLIMMU J€TAIIMU

103. Pexxumbl TpeHUs B MOJAIIUITHUKE CKOIBXKEHUS

104. Ponp Tpubonorun u TpHOOTEXHUKH B PELICHUH MPoOIeM 0e301MacHOCTH, SKOJIOTUU H
SKOHOMMKHU

105. CaoiicTBa Macen

106. CaBuroyctoiunBO€ COCAMHEHUE

107. Cucrtembl HEUTPAaNM30BaHHOM CMAa3KU IUIACTUYHBIMHM U JKUIKHMU CMa30YHbIMMMATE-
puanamu

108.  Cucrtemsbl cMa3Ki Macil€HbIM TYMAHOM

109. Cwma3ska, xapakTepHCTHKa TPEHUS 110 BUJIAM CMa3Ku

110. Cma3ouHble MaTepuaibl

111. CwmemaHHOe TpeHHE

112.  CmocoOsl cMa3bIBaHUS

113.  Cpoxku ciry )06l TpyIIUXCsl AeTanei

114.  Craguu 1 3aKOHOMEPHOCTH Pa3BUTHUS TPEHUS

115. Craauu u3HaIIMBaHUs Map TPEHUS

116. Crpykrypa *KHIKHX CMa30YHBIX MaTepHAIOB (Maced) OCHOBa Macel, (PyHKIIMOHAIb-
HBIC MIPUCAJIKA U aHTU(PPUKITMOHHBIEC TOOABKH

117. CtpyKTypa U CBOICTBA TOBEPXHOCTHOTO CJIOA

118. CrpykTypa IUTaCTHYHBIX CMa30K, €€ (hOPMHUPOBAHKE U PETYIUPOBAHUE

119. Cyxoe Tpenue

120. CymHocTh ¥ BHUIBI abpa3uBHOTO M3HAMMBAHUAOCOOCHHOCTh a0pa3MBHOTO W3HAIIW-
BaHUSI MSTKUX MaTEpHUAJIOB

121. CymHOCTb ¥ 33/1a4d HAYKU O TPEHUU

122.  CymHOCTb OKHCIUTEIHHOTO H3HAIIUBaHUAMepbl 00pHObI

123. CxBaThIBaHWE CYIIHOCTb, IIEJICBBIC MPOSIBICHUS, (POPMBI CXBAThIBAHUS: HATHP,3a30D,
3ae/laHue, «IPUKUIIAaHUE»

124. Teepnable cMa304HbIe MaTepualibl HazHaueHne, cocTaB U METOAbI MOTyYEHUS

125. Tepmuueckas U XUMHKOTEpMUYEcKast 00paboTKa MOBEPXHOCTEN TPEHHUS

126. Tepmuueckoe TpemMUHOOOpa30BaHUE

127. TeXHOJOTHYECKUE METO/IbI OBBIIICHUS TPHOOTEXHUYECKHX CBONCTB

128. TexHomorn4eckue CrrocoObI ITOBBIIIEHNS N3HOCOCTONKOCTH AeTajlei

129. TpeboBaHue K CBOMCTBAM M XapaKTEPUCTHKAM IUIACTHYECKUX cMa3zok [IpuHummnmon-
0opa 1 MPUMEHEHHUS IIJIACTUYHBIX CMa30K

130. Tpenue — pe3yabTaT OAHOKPATHOTO TIACTUYECKOTO OTTECHEHHS MaTepHana

131. Tpenue 0e3 cMa304yHOTO MaTepuasna

132. Tpenue B MIOCKUX HANIPABISAIOMIUX JIJIsl IOCTYNATEIHHOTO ABMKECHUS

133. TpeHue B pexume KUJKOCTHOTO, MOTYKUIKOCTHOTO TPEHUS

134. Tpenue B pe3b00OBBIX COSTUHEHUSIX

135. Tpenue B peMmeHHOI niepeaye

136. TpeHue B UMIAMHAPUYECKUX HAMIPABIISAIOMIUX

137. TpeHnue Bo BpalaTeabHbIX apax ¢ 3a30pOM

138. Tpenue Bo BpalaTeabHBIX Mapax TUMA KOJIBIEBOM MSTHI

139. Tpenue Bo ppuKINOHHON NEpeade



140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.

TIT)

151.
152.
153.
154.
155.
156.

CJI0s

157.

Tpenue ruOKoi HUTH, OXBATHIBAIOIICH [IUITUHAP

Tpenue u n3HAITMBaHUE JIeTae M pabOYNX OPraHOB MAITUH

TpeHue kaueHne conpsaraeMbIx MIIUHAPOB OcOOeHHOCTH BUIBI CKOJIBKEHUS:
Tpenue kaueHue UIMHPA N0 MNTIOCKOCTH

Tpenune kaueHust

Tpenue koseca MOBO3KU U JOPOTH

Tpenue miarhopMel Ha KaTKax

TpeHus B TpeyroJIbHbIX HAIPABIISIFOLIUX

TpeumHOOOpa3oOBaHUE BCICACTBUE HAKIICTIA METAJIJIAa TIOBEPXHOCTH

VYrpyrue KOHTaKTHbIE HANPSKEHUS IPU CKATUU TeEI

YcTanocTHOe W3HAIIMBAaHUE (XapaKTEPUCTHKA, MApaMeTphbl, MEXaHU3MBbI, TIPUMEPHI U

YCTaHOCTL HpI/I N3HaAIlIMBAHUU MCTAJINIMYCCKUX HOBCpXHOCTeﬁ

VYuer TemnepatypHbIX aedopmariuit

daxTopbl, 00yCIOBINBAIOIINE U3HAIINBAHUE

DU3NKOXUMHUYECKUE CBOMCTBA TOBEPXHOCTEN JIeTaIeH

®duznyeckas Ipupoja TpeHUIATre3us U Kore3us

dopMHUpOBaHUE PETYJSPHBIX pelbe(OB M PETYISAPHBIX CTPYKTYP MOBEPXHOCTHOTO

®peTTrHT U QPETTUHTKOPPO3HUS, CYIIHOCTh, (DAKTOPHI, BIUSAIONINE HA (PPETTUHTKOP-

PO3UI0 U IYTU €€ YCTPAHCHUSA U YMCHBIICHUA

158.
159.
160.

@peTTHHrKOppOo3HA (XapaKTepHCTHKA, TapaMeTpPhl, MEXaHU3MBI, IPUMEPHI U TIT)
XumukoTepMudeckast 00paboTka feranei
[upkynupytomas cma3ka Ha3zHaueHwe, KOHCTPYKLHMS M IPHUHIMII PaOOTHI CHCTEM

UUPKYJISIIUOHHOM CMa3K1

161.

TpEeHUs

162.
163.
164.
165.
166.
167.
168.

9KCHCpI/IMeHTaHBHHe METOJbI UCCIIEAOBAHUA H3HOCOCTOMKOCTH MaT€pHraIoB U y3J10B

DKCIUTyaTallMOHHbIE METO/IbI MTOBBIIIEHUS TPUOOTEXHUUECKUX CBOWCTB
DnemMeHTapHbIe BUBI pa3pyLIEHUs IOBEPXHOCTEN

DneMeHTapHbIe MPOLIECCHl U3HAIIMBAHUS

Dpo3us, BUIBI, TyTH YMEHBIICHUS, a0IsAIus

OPppO3MOHHOE U3HAIIIMBAHUE

Oransl pa3BUTHS HAYKU O TPEHUU

DddexT Pebunnepa

MeTtoauyeckue MaTepuabl, XapaKTepHU3yOLIHMe MPOLeAYPbl OLleHUBAHNS

Pe3ynbraToM TecTHpOBaHUS SBISAETCS NPOLIEHT IMPAaBUIBHBIX OTBETOB, C YYETOM MHIUBHUIY-
QJIBHOTO CEMECTPOBOTO PEUTHHTA CTyZeHTa (OPMHUPYETCS UTOTOBAsI OIICHKA.

MaxkcumanbsHast cymMmma 6ayuioB, Habupaemasi CTyASHTOM o aucuuiuinHe pasHa 100.

Onenka | OueHka 1o mkasne ObocHoBaHME Yposenwv cpopmupo-
B Oaii- 6aHHOCMU KOMNe-
Jlax meHuyuil

bonee | «OTnuuno» ConeprkaHue Kypca OCBOEHO MOJTHO- Buvicokuit yposens
80 CThIO0, O€3 MpoOenoB, HEOOX0IUMBIS

MPAKTUYECKIE HaBBIKUA PabOTHI C OCBO-
€HHBIM MaTepuaioM chopMHUpOBaHHI,
BCE MIPElyCMOTPEHHBIE MPOTrPaMMOi
oOydeHus1 yueOHbIC 3aJaHuUs BBITIOJTHE-
HbI, KAYC€CTBO HMX BBIIIOJIHCHHUA OLICHC-




HO YHUCJIOM 0a/lJIOB, OJIM3KUM K MaKCH-
MaJIbHOMY

66-80 | «Xopomo» Copnepxanue Kypca OCBOCHO IOJIHO- IIpoosunymutii ypo-
CTbIO, 0€3 MPOOETIOB, HEKOTOPHIE MPAK- | BEHb

TUYECKHE HaBBIKU pabOThI C OCBOEH-
HBIM MaTepHaioM c(pOpMHUPOBAHBI He-
JOCTaTOYHO, BCE MPEAyCMOTPEHHbIE
nporpamMMoii o0y4eHus: yaeOHbIe 3a/1a-
HUS BBIIIOJHEHBI, KAY€CTBO BBIIIOJIHE-
HUS HU OJHOTO U3 HUX HE OLICHEHO
MUHHMAJIbHBIM YUCIIOM 0aJlJIOB, HEKO-
TOPbIE BU/IbI 33JaHUN BBITIOJIHEHBI C
omnOKaMu

50-65 «Y IOBJIETBOPUTEIBHO» Conepxanue Kypca ocBoeHO yactud- | Ilopozoewtit yposens
HO, HO TIPOOEJIbI HE HOCAT CYIIECTBEH-
HOTO XapakTepa, He0OXOAUMbIE TIPaK-
TUYECKHE HaBBIKU pabOThI C OCBOCH-
HBIM MaTepHaioM B OCHOBHOM c(op-
MHUPOBAaHBI, OOJBITMHCTBO MPELyCMOT-
PEHHBIX IPOTPaMMOi 00yUeHUs yueo-
HBIX 33JJaHUH BBITIOIHEHO, HEKOTOPHIE
13 BBIIIOJHEHHBIX 331aHUN, BO3MOKHO,
COJIep>KaT OTUOKHI

Menee | «HeynonerBoputensHo» | Comepikanue Kypca He OCBOEHO, He00- | Komnemenyuu ne
50 XOJIMMBIE IPAKTUYECKHUE HABBIKH pa- chopmuposant
00TBI HE C(HOPMUPOBAHBI, BHITIOTHEH-
HbIE YueOHBIE 3aJJaHUs COJIepXKAT TPy-
Oble OIIMOKH

3. 3aganus B TeCTOBOI (popMe MO TUCHUILINHE
[Ipumepsl 3anaHuii:
1. BiusiHue TpeHus: KauyeHus! yIpyroro mocjieJCTBUS U TUCTEPE3UCHBIX TOTEPh
2. Bo30y»k/ieHre cuiiaMy TPeHUSI HOpMalTbHOM BUOpAIMK COTIPSITaeMBbIX JeTanei
3. Bo3zeiicTBue macTuyeckoil gegopmanuu npu o0paboTKe MOBEPXHOCTEH JeTalieliHa Ha-
IpsAraeMoe COCTOSIHUE U Ha M3MEHEHHE CTPYKTYPbI TOBEPXHOCTHBIX CIIOCB

[TonHBI EepeueHb TECTOBBIX 3a/IlaHHUI C YKa3aHHEM NPABUIBHBIX OTBETOB, Pa3MEICH B OaHKE
BONPOCOB  Ha  HMH(OPMAIMOHHO-00pa30BaTeNbHOM  TOpTaje  HMHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/course/view.php?id=1848

OrneHKka pacCUMTHIBACTCS KaK MPOICHT MPABHIBHO BBHIMTOJHEHHBIX TECTOBBIX 3aJaHUHA M3 MX
o01ero yucnia.
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