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1. HEJIX OCBOEHUSA

1.1

Henstmu ocBoeHNS AUCIUIUTHHBI «OCHOBBI TPUOOJIOTHH M TPHOOTEXHUKIY SBISIOTCS: C(OPMUPOBATH y CTYACHTOB
cucTeMy IpodeccuoHaIbHBIX 3HAaHUN, YMEHMIT U HABBIKOB MO 00ECIICUCHUIO JJOJITOBEYHOCTH TPYIIUXCA Tel IPUMEHEHHEM
MEPONPHUATUI TPUOOTEXHUKH U CMa304HBIX MaTEPHANIOB.

1.2 | 3apaun TUCLIUTUINHEL:
1.3 | - u3y4eHue CTyIeHTaMH JOCTIDKCHIH HAYKH ¥ TEXHUKH B 00JIaCTH TPHOOTEXHUKHU U CMa309HBIX MaTEepHAaJIOB,
1.4 | - OCHOBHBIX 3aKOHOMEPHOCTEHN TPEHHs: CKOJIbKEHUS (’KUAKOCTHOTO, TPAHMYHOI0, CyXOro) ¥ KaueHus;
1.5 | - npu4MH U 3TANoB MpoLecca Y>KECTOUEHHsI H3HOCA AeTallel IPU TPEHUU CKOJIbKEHUU;
1.6 | - pacdgeT cMa3KH TPUOOCOIPSIKECHHH;
1.7 | - pa3paboTka u obecreyeHre KauecTBa CMa304HbIX MaTEPUANIOB U HX ITOKa3aTeNeid;
1.8 | - TMarHOCTHKAa KadecTBa Macell, a TakKe HAPYIISHUS ITaTHOTO PeKUMa (QYHKIIMOHMPOBAHUS TPHOOCONPSDKEHIH TI0
mapaMeTpaM 9acTHI[ H3HOCa B paboTaromeM Macie.
2. MECTO B CTPYKTYPE OBPA30OBATEJIbHOM ITPOT'PAMMBI
Bnok OII: b1.B.JIB.01
2.1 TpeboBanus k HpeIlBa]I)I/lTeJILHOﬁ NOAroTOBKe 00y4YaroLerocs:
2.1.1 MarepuasnoBeneHue
2.1.2 | MexaHuKa >XKHUIKOCTH U ra3a
2.1.3 | CompoTHBIEHHE MaTEPHAIIOB
2.1.4 | Teopernueckas MEXaHHUKa
2.1.5 |Teopus MexaHU3MOB U MalllUH
2.1.6 | TemnorexHuka
2.1.7 | TexHonorust KOHCTPYKIMOHHBIX MaTEpUAIIOB
2.2 JAucuunianHbl (MOIY/IH) U MPAKTHKH, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJI51) HE00X0AUMO KaK
npefilecTByoIIee:
2.2.1 |KommstoTepHas rpaduka
2.2.2 | KoHcTpyHpOBaHUE MAIllMH U 000PYIOBaHUS
2.2.3 |KypcoBas Hay4HO-HCCIeI0BaTENbCKas padoTa (dacThb 1)
2.2.4 | MamuHBbl ¥ arperaTsl METaJITypruuecKoro Npou3BoICTBa
2.2.5 | OCHOBBI IPOCKTUPOBAHUS
2.2.6 |IlogbeMHO-TPAHCTIOPTHBIE MALTUHBI
2.2.7 | CAIIP B MeTaJUTyprUu€CKOM MalIMHOCTPOCHUU
2.2.8 | CoBpeMeHHBIE METOIBI MPOSKTUPOBAHUS 000PYIOBAaHHS METAJUTYPIHIECKOT0 MPOU3BOACTBA
2.2.9 | OnexTpomnpuBOA U aBTOMATU3ALUS METALTYPIrHIECKOro 000py10BaHUs
2.2.10 | DnexTponpuBO METAILTYyPrHUECKUX MAIINH
2.2.11 |JluHaMuKa ¥ IPOYHOCTb TEXHOJIOTUYECKUX MALIUH
2.2.12 | JlunamMuYecKHe pacueThl MAlIMH U MEXaHU3MOB
2.2.13 | KypcoBas Hay4yHO-HCCIIe0BaTeIbckas padoTa (4acTth 2)
2.2.14 | Mertofpl yBeNIUYEHUS pecypca TEXHOIOTHYECKOTO 000pY/I0BaHHS
2.2.15 |IloxroroBka K NMpoIeAype 3alIUTHI U 3aIUTa BBITYCKHON KBATH()HUKAINOHHOH pabOTHI
2.2.16 |IlpaBoBeneHue
2.2.17 |IlpennunioMHas OpaKkTUKa
2.2.18 |IIpompbliieHHas 3KOJIOTHsI
2.2.19 | OkcruryaTanusi ¥ pEMOHT METAJUTYPrU4eCKHX MaIluH

3. PE3YJIbTATBI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMHA

IIK-3: CnocoGeH yuacTBOBATh B padoTax Mo pacyery H NPOEKTHPOBAHUIO 1eTaIell H Y3JI0B MAIIMHOCTPOUTEIbHBIX
KOHCTPYKIHI B COOTBETCTBHH C TEXHUYCCKHMH 33JaHUAMH M HCI0JIb30BAHHEM CTAHJAPTHBIX CPEICTB ABTOMATH3aIMH
NMPOEKTHPOBAHNS, Pa3padaThIBATh MPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTAINIO, C MPOBEPKOii €€ COOTBETCTBHA
CTAaHAAPTAM, TEXHHYECKHM YCJIOBHSAM APYTUM HOPMATHBHBIM IOKYMEHTaM, IPOBOAUTH MPeABAPUTEILHOE TeXHHKO-
IKOHOMHYecKoe 000CHOBAHME MPOEKTHBIX pelleHuii

3HaTh:

I1K-3-31 OCHOBBI TEPMHUHOB M TIOHATHH TPHOOTEXHUKN M CMA30YHBIX MAaTEPHAIIOB




IIK-6: Cnoco0eH NpuMeHATh MeTO/bl KOHTPOJ/I KauecTBa U3Je1uil U 00beKTOB B cdepe NpodhecCHOHATBHOM 1esiTeJIbHOCTH,
AHAJU3HPOBATH NPUYHHBI HAPYIIEHUH TEXHOJOTHYECKHUX NPOLECcCOB M Pa3padaTblBaTh MEPONPHUATHS MO UX
NpeaynpexkIeHuI0, 00ecneYnBATh TEXHOJOTHYHOCTh H3/eJIMii H ONITHMAJILHOCTD IPOIECCOB HX M3rOTOBJICHHUS

3HaTh:

TIK-6-31 meToas! M cpeacTBa AMATHOCTUKHU TOBBIIIEHHOT'O U3HOCA Ha PaHHEH CTaJnu, UCIONb3YEMBIX B OT€UECTBEHHOHN U
3apyOe)KHOM MPaKTHKE

ITK-5: CnocoGeH ocBanBaTh BBOAMMOE TEXHOJI0rH4ecKHe 000py10BaHNe, IPOBEPATH €ro TEXHHYECKoe COCTOSTHAE H
O0CTATOYHBII pecypc, OPraHNu30BbIBATH OCMOTPbI, COAeP:KaHUE H PEMOHTBI TEXHOJI0THYEeCKUX MALLIMH M 000py10BaHusl,
BbIOHMPATh BCIIOMOIaTe/IbHbIC MaTePHAJIbl, IPUMEHATH IPOrPECCUBHbIC METOAbI IKCILIYaTALIMU 000PY10BAHMS NIPH
HM3r0TOBJICHHH TE€XHOJIOITHYeCKHX MALIUH

3HaTh:

TTIK-5-31 meToas! M cpeAcTBa AMATHOCTUKY OCHOBHBIX MTOKa3aTeNel Ka-4ecTBa CBEXKUX U pabOTAIOIINX MAacell, HCIOIb3YEeMbIX B
oTeue-CTBEHHOM 1 3apyOeXHON IpaKTHUKE

YK-2: CniocodeH codupaTh 1 HHTepNPeTHPOBATH JaHHbIE U ONpeNeIsATh KPYT 3a1a4 B paMKaX MOCTABJICHHOI Lenu,
BBIONPATH ONTHMAJIBHBIE CIIOCOOBI PellIeHNsI, HCXOAS U3 AeliCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PecypcoB 1
orpaHHvYeHHii, yMeHHe 000CHOBBIBATH MPUHATHIC PelIeHHs

3HaTh:

VK-2-31 ocHOBBI ITOKa3aTeliell KauecTBa CBEXKUX U pa60TalOH.[I/IX Macei, METOAOB U CPpEACTB UX KOHTPOJIA

IIK-7: Cnnoco6eH 060CHOBAaHHO BHIOMPATH U UCNOJIb30BAaTh HOBbIE HU(POBbIE TEXHOJIOTHH /IJIS1 OBBIIIEHHUS
3(ppeKTHBHOCTH NPOLECCOB NPOEKTHPOBAHMSA, IKCILTYaTAIIMH, TEXHUYECKOI0 00CIY;KMBAHUSA U PEMOHTA TEXHOJIOTMYECKUX
MAIIMH 1 000PYT0BAHUS

3HaThb:

TIK-7-31 oCHOBBI 32aKOHOB BHYTPEHHETO U BHEIIHETO TPEHUS, TPEHUS CKOJIBKEHUS U KAUECHUS

IIK-6: Cnoco6eH NpuMeHSITh MeTO/Ibl KOHTPOJISl KauecTBa U3je/nii U 00beKToB B cepe npodeccnoHAILHOI 1eaTeILHOCTH,
AHAJU3HPOBATH NPUYHHBI HAPYIIEHUH TEXHOJOTHYECKHUX MPOLECCOB M Pa3padaThIBaTh MEPONPHUATHS MO UX
NPpeAYNPeKACHHI0, 00eCIeYBATh TEXHOJOTHYHOCTh H3/1eJIMil M ONTUMAJIBHOCTh IIPOLECCOB MX H3TOTOBJICHUS

YMerhb:

[IK-6-Y1 OCYIIECTBJIATH KCIIPECC OLICHKY KadyeCTBa pa6OTaIOH_lI/IX Macell 110 OCHOBHBIM €I'0 ITOKa3aTE/IsIM Kau€CTBa

IIK-7: CnocodeH 060CHOBAaHHO BHIOMPATH U UCNOJIb30BATh HOBbIE HU(POBbIE TEXHOJIOTHH /IJIS1 OBBIIIEHUS
3(pPpeKTHBHOCTH NPOLECCOB NPOEKTHPOBAHMSA, IKCILTYaATAIlUH, TEXHUYECKOI0 00CIY;KMBAHUSA U PEMOHTA TEXHOJOTMYECKUX
MAIIMH 1 000PYT0BAHUS

YMmerb:

TIK-7-V1 cocTaBiasTh pacy€THBIE CXEMBI HAIPYKEHUS Y3JI0B TPEHUS

IIK-5: CnocoGeH ocBanBaTh BBOAMMOE TEXHO/I0rH4ecKre 000py10BaHue, IPOBEPATH ero TEXHHYeCKoe COCTOSTHIe H
0CTATOYHBII pecypc, OPraHu30BLIBATh 0CMOTPBI, COEP:KAHNE H PEMOHTBI TEXHOJIOTMYeCKHX MAIIMH U 000py10BaHus,
BbIOHMPATh BCIIOMOIaTe/IbHbIe MaTepHAJIbl, IPUMEHATh NPOrpecCUBHbIE METOAbI IKCILIYAaTALIMU 000PY10BAHMS NIPH
HM3rOTOBJICHHH TEXHOJIOTHYECKHX MALIUH

Ymern:

ITK-5-Y1 onpenenars 10 MApKUPOBKE TUI CMa30YHOI'O MaTepHaa, €ro BA3KOCTh U HA3HAYEHUE, a TAKIKE YPOBEHb KaueCTBa;
000CHOBBIBATH MOAOOP MATEPHATIOB JECTalICH MITH MOKPHITHII TOBEPXHO-CTEH TPEHNUS ITHX JeTalled IPH KOHCTPYUPOBAHUI
OCHOBHBIX TUIIOB TPUOOCOMPSKEHUN

IIK-3: CnocoGeH yuacTBOBATh B padoTax Mo pacyeTy H IPOEKTHPOBAHHUIO ieTaIell H Y3JI0B MAIIMHOCTPOUTEIbHBIX
KOHCTPYKIHI B COOTBETCTBHHU ¢ TEXHHYECKHMH 33/IaHUSIMH 1 HCIOJb30BAHNEM CTAHAAPTHBIX CPEICTB ABTOMATH3AIMH
NMPOEKTHPOBAHNS, Pa3padaThIBATh MPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTAIUIO, ¢ MPOBEPKOIi €€ COOTBETCTBHSA
CTaH/IapTaM, TEXHUYECKHM YCJIOBHSIM IPYTHM HOPMATHBHBIM IOKYMEHTAM, IPOBO/IUTH NpPeIBAPHTEIbHOE TEXHUKO-
IKOHOMHUYecKoe 000CHOBAHNE MPOEKTHBIX PeleHuit

YMmerb:

[IK-3-Y1 onpenensats 1 KIacCH(GUIMPOBATH TUIIHI H3HAITHBAHHS

YK-2: CniocodeH codMpaTh 1 MHHTEPNPETHPOBATH JaHHbIE H ONPeAeIATh KPYr 3a1a4 B paMKaX IOCTaBJIeHHOIl e,
BBIOMPATH ONITHMAJIBHBIE CIIOCOOBI PelIeH ST, HCXOAs U3 AelCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PeCYpcoB 1
OrpaHH4YeHHii, yMeHHe 000CHOBBIBATH MPUHSATHIE PelleHHus

YMeTh:

YK-2-V1 BLI6I/IpaTL THUIT CMAa304YHOI'0 MaTepHraja ajd OCHOBHBIX THUIIOB arp€raToB MallliH, IIPOU3BOAUTH paCcuCT CMa3Ku
TMMOAUINITHUKO-BBIX Y3JI0B

Baanernb:

YK-2-B1 mMeronamu BOCCTaHOBIIEHHS M3HOIICHHBIX TOBEPXHOCTEN




IIK-7: Cnnoco6en 060CHOBAaHHO BHIOMPATH M UCNOJIb30BATh HOBBIE HU(POBbIE TEXHOJIOTHH /IJISl MOBBIIIEHUS
3(PeKTHBHOCTH NPOLECCOB NPOEKTHPOBAHMS, IKCILTYATAIMH, TEXHUYECKOI0 00CIY;KMBAHUSA U PEMOHTA TEXHOJIOTMYECKUX
MAaLIUH U 000PYI10BaHUS

Baanernb:

TIK-7-B1 HaBbIKaMu CHMXKEHUS U3HOCA AeTalled y3710B TPEHUS

ITK-5: Cnoco0eH ocBauBaTh BBOJAUMOE TEXHOJIOTHYECKHE 000pPY/10BaHNe, IPOBEPATH €r0 TEXHUYECKOE COCTOSIHUE U
0CTATOYHBIIi pecypc, OpraHU30BbIBATH OCMOTPBI, COIEPKAHNE H PEMOHTHI TEXHOJIOTMYECKUX MAIIIMH H 000PYI0BaHMS,
BBIOHPATH BCIOMOTaTeJbHbIe MATEPHAJIbI, IPHMEHSATH MPOTPeCCHBHBIE METOABI IKCIUIYyaTAIIHH 000PYI0BAHMS IPH
M3rOTOBJIEHHH TEXHOJIOTHYECKHX MAIIUH

Baanernb:

[TK-5-B1 MeTonukoii 6e3bI13HOCHOM SKCIITyaTalluy Y3JI0B TPEHHS

ITIK-3: Cnnoco0eH yuacTBOBaTh B pad0oTax 10 pacyeTy H NPOEKTUPOBAHMIO JeTAJIeH U y3J0B MALIMHOCTPOUTEIbHBIX
KOHCTPYKIHI B COOTBETCTBHH € TeXHUYECKHMH 32/JaHUAMH U HCI0JIb30BAHHEM CTAHJAPTHBIX CPEICTB ABTOMATH3aMH
NPOEKTHPOBAHHSA, Pa3padaThIBATh MPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTAIUIO, C IPOBEPKOii eé cOOTBETCTBHA
CTaHTAapTaM, TEXHHYCCKHUM YCJIOBUAM APYIrMM HOPMATHBHBIM TOKYMEHTAM, IIPOBOAUTH NMPEABAPUTECIBHOC TEXHUKO-
IKOHOMMYeCKOe 000CHOBAHME NPOEKTHBIX pPelleHuii

Baanernb:

I1K-3-B1 HaBblkaMu pacuéTa y3j10B TPEHUS

ITIK-6: Cnoco0eH NpuMeHSTh MeTO/bl KOHTPOJ/Is KauecTBa u3Je1uil U 00beKTOB B cdepe NpodhecCHOHATBHOM AesTeJIbHOCTH,
AHAJIM3UPOBATHL NPUYHHBI HAPYIICHH ! TEXHOJO0THYeCKUX IPOLECCOB U Pa3padaTbiBaTh MEPONPHATHS 110 UX
npeaynpexkIeHnIo, 00ecnedYnBaTh TeXHOJOTHYHOCTb H3/eJIMil M ONITHMAJILHOCTD IPOIECCOB HX H3rOTOBJICHHUS

Baagern:

I1IK-6-B1 HaBpIKkaMu pacueTa OCHOBHBIX TUIIOB TPUOOCONPSIKEHUH, HA3HAYCHHUS U IIPOBEICHUSI MEPOIIPUATHI TEXHUIECKOTO
cepBHca, 00eCTIeUHBAIOLINX PALIOHANIBHOE MALTMHOUCIIONb30BaHUE

4. CTPYKTYPA U COJAEP)KAHUE

Kox Haunmenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | JIuteparypa | Ilpumedanue KM Beinosan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Pa3nen 1. BBenenne.
OCHOBHBIE TIOHATHSA

1.1 Tpubonorus. TpubOTEeXHUKA. 3 1 YK-2-31 [IK-3- JI1.1 KM1
3HAYNMOCTB TPHOOIOTHH 31 IIK-5-31 JI1.2J12.1
TpuborexHuku. cropus [1K-6-31 IIK-7- 2.2
Pa3BUTHA HAYKHU O TPEHUHU. 31 JI2.3J13.1
Krnaccudukanms sunos J3.2
Tpenus. [lonarus 013233

BHYTPEHHETO 1 BHEIIHETO
TpeHus. 3aKOHOMEPHOCTH
BHYTPEHHETO TPEHUSL.
OCHOBHBIE 3aKOHBI BHEIIIHETO
TpeHus. TpeHue nokos.
Tpenue nBrxeHus. 3aKOH
AwmoHTOHA. /JIex/

1.2 OCHOBHBIE 3aKOHBI 3 2 VK-2-V1IIK-3 J1.1 KMI1
Kiaccu(UKaIys BUIOB -V1IIK-5-V1 JI1.2J12.1
tpenus. /IIp/ [IK-6-VY1 IIK-7 2.2
-V1 JI2.3713.1
J3.2
31 32 33
1.3 CamocToATENbHOE U3yUCHHE 3 10 VK-2-Y1TIIK-3 JI1.1 KM1
JIEKITMOHHOT'O MaTepHuaa. -Y1IIK-5-V1 JI1.2J12.1
IToaroroBka kK MpakTHYECKUM TIK-6-Y1 IIK-7 J12.2
3ausaTusM /Cp/ -V1 J12.3713.1
J3.2
2132233

Pa3nen 2. Hexkotopbie
CBOIiCTBA TBEPABIX TeJI U
JKHAKOCTEH




2.1 Kpucrannuueckas cTpykrypa 1 VK-2-31 [IK-3- J1.1 KM1
TBEpabIX Ten. [Tomumopdhusm. 31 IIK-5-31 JI1.2J12.1
CBoOOTHASI TOBEPXHOCTb. [TK-6-31 IIK-7- J2.2
JedeKTbl KpUCTaIINIEeCKOro 31 JI2.3J13.1
CTPOEHUS U UX ol1iee JI3.2
CBOMCTBO. MakpocTpyKTypa 213233
TBEPIBIX TEN
(monmuxpucrannsl). Mepapxust
CTPYKTYPHBIX YPOBHEH
TBEPIBIX Tel. AMOpdHBIE
CTPYKTYPBHI TBEPABIX TET.

CTpyKTypa pe3uHsbl.
CTpyKTypa ITACTHKOB U
nonuMepoB. CTpykTypa
nepesa. JKuikoe cocTosHUE.
I'a3oBoe coctosiaue. /JIex/

2.2 Nzyuenue cTpoeHus 2 VK-2-V1T1IK-3 J.1 KM1
MIOBEPXHOCTH BELIECTB, -Y1IIK-5-V1 JI1.2J12.1
OCHOBBI XMMHH TBEPIOTO [K-6-Y1 IIK-7 2.2
tena /Tlp/ -V1 JI2.3J13.1

J3.2
313233

2.3 CaMoCTOATENbHOE H3yUeHUE 10 YK-2-31 YK-2- J1.1 KM1
JIEKIIMOHHOTO MaTepuaia. V1 YK-2-B1 JI1.2J12.1
[ToaroroBka K MpakTHYECKUM ITK-3-31 ITIK-3- J2.2
3ausTHaM /Cp/ V1IIK-3-Bl JI2.3J13.1

TIK-5-31 TIK-5- J3.2
V1 IIK-5-B1 31 32 33
[TK-6-31 TIK-6-
V1 IIK-6-Bl
[K-7-31 IIK-7-
V1 IIK-7-B1
Paznea 3. ®opmupoBanue
CTPYKTYPbI
nepopMHUPOBAHHBIX
MEeTaJVIOB

3.1 Hedopmarust. Buabt 2 YK-2-31 [IK-3- J.1 KM1
nedopmarmii. JlnarpaMma 31 [IK-5-31 JI1.2J12.1
PaCTSKEHUS METAJIIMYECKUX [K-6-31 IIK-7- 2.2
MarepuainoB. [IpouHOCTb. 31 JI2.3J13.1
[Mnacruunocts. MexaHU3MBbI JI3.2
IUTACTUYECKOH edopmarmu. 013233
Haxnen (negopmarrionnoe
ynpouHeHue). Paspymienue.

Bosspar u
PeKpHCTAITH3AIHS
MeTauIoB. XOIOTHOE U
ropsiaee
nepopmupoBanue. /Jlex/

32 Br160p pexxumoB 2 YK-2-V1IIK-3 J1.1 KMI1
TepMooOpaboOTKH st -V1T1IK-5-Y1 JI1.2J12.1
pa3nu4HbIX cruiaBos /T1p/ IIK-6-Y1 IIK-7 J12.2

-V1 J12.3J13.1
J3.2
31 32 33

33 Hanwucanue pedepara mo 12 YK-2-31 YK-2- J.1 KM1 P1
WHIUBUIYAJIbHOMY V1 I1IK-3-31 JI1.2J12.1
3aganuto /Cp/ [K-3-Y1 IIK-5 2.2

-31 [IK-5-V1 J12.3J13.1
ITK-6-31 TIK-6- J3.2
V1 IK-7-31 0132 33

IK-7-¥1




34 CamocToaTenbHOE H3y4eHHE 10 YK-2-31 YK-2- J1.1 KM1
JIEKIIMOHHOTO MaTepuara. Y1 YK-2-Bl1 JI1.2J12.1
[ToaroroBka K MpakKTHYECKUM [1K-3-31 I1K-3- J12.2
3ausTHAM /Cp/ V1IIK-3-Bl JI2.3713.1

TIK-5-31 IIK-5- J3.2
V1 IIK-5-Bl 212233
TTK-6-31 TIK-6-
V1 IIK-6-B1
IK-7-31 [IK-7-
V1 IIK-7-B1
Pasnea 4. Tpenue

4.1 Knaccudukamus BuioB 2 YK-2-31 [IK-3- JI1.1 KM1
TpeHus. BHyTpenHee TpeHue. 31 TIK-5-31 JI1.2J12.1
Bsizkocth. CraTuueckoe TIK-6-31 IIK-7- 2.2
TpeHue. 3aKOHOMEPHOCTH 31 JI2.3J13.1
CTaTHUYECKOTO TPEHUSL. J3.2
H3mepenne cTaTHIECKOro 013233
ko3 duitueHTa TpeHus.

W3mepeHrie TMHAMIYECKOTO
K03(hHUIMeHTa TPEHHS.
J{ByusIeHHBII 3aKOH TPEHMUS.
MonekynsspHo—MeXaHU4YecKast
TEOPHsI TPEHUSI.
JedopmarimonHo—
aJre3MOHHAasl TEOPUs TPEHHUS.
3aKoH aJUINTUBHOCTH TPEHUSL.
PopmMupoBaHrEe KOHTAKTOB U
HX B3aHUMOJICHCTBHE B
IIpoliecce NMepeMeLIeHus
[IOBEPXHOCTEN TPEHUSL.
DPUKIMOHHBIE CBA3HU.
Knaccudukarust
(OPUKIIMOHHBIX TIap.
OCHOBHBIE XapaKTEePUCTUKH
(hPUKIIMOHHBIX CBSI3EH.
[IpuHIMI «TPETHETO TENaY.
CxsatsiBanne. /JIex/

42 Uzmepenne kodppummenta 2 VK-2-Y11IIK-3 J.1 KM1
CTaTHYECKOTO TPEHUS -Y1 IIK-5-V1 JI1.2J12.1
MMOBEPXHOCTEH Pa3IMYHOTO IIK-6-Y1 TIK-7 J12.2
Ka4yecTBa U IPUPOJIbI -1 JI2.3J13.1
METOJIOM HaKJIOHHOM J3.2
mtockoctH /TIp/ 31 32 33

43 BnusHue kauectBa 2 VK-2-V1IIK-3 J1.1 KMI1
MOBEPXHOCTH Ha BEINYHHY -V1IIK-5-Y1 JI1.2J12.1
ko3¢ dunuenta tperns /IIp/ IIK-6-VY1 IIK-7 2.2

-¥1 JI2.3J13.1
J3.2
313233

4.4 Uzmepenne kodppummenta 2 VK-2-Y11IIK-3 J.1 KM1
JTUHAMUYECKOTO TPEHUSI -V1IIK-5-V1 JI1.2J12.1
MMOBEPXHOCTEH Pa3IMYHOTO IIK-6-Y1 TIK-7 J12.2
Ka4yecTBa U IPUPOJIbI -1 JI2.3J13.1
METOJIOM HaKJIOHHOM J3.2
mtockocTH /TIp/ 2139233

4.5 CaMocTosATENbHOE U3yUCHHE 10 YK-2-Y1 VK-2 J.1 KM1
JIEKITMOHHOTO MaTepHana. -B1 IIK-3-V1 JI1.2J12.1
[TonroroBka K NpakTHYECKUM [IK-3-B1 [IK-5 J2.2
3ausitusam /Cp/ -¥1 IIK-5-B1 J12.3713.1

[IK-6-VY1 IIK-6 J3.2
-B1 TIK-7-Y1 313233
[K-7-B1

Pa3znen 5. U3Hoc




5.1 OCHOBHBIE ITOHSATHUS U 1 YK-2-31 IIK-3- J.1 KM2
onpeaeIeHHs. 31 IIK-5-31 JI1.2J12.1
Knaccudukarust [1K-6-31 I1K-7- J12.2
M3HOCOCTOMKOCTH. 31 J12.3J13.1
CranpapTHas JI3.2
Ki1accu(UKaIys BUIOB 213233
W3HANIMBAaHMSA TPHOOIAp.

Bonopoanoe usnammBanue.
V3HammBaHue npu
N30HUpaTETHLHOM TIepeHoCe.
BropuuHbie CTPYKTYpHL.
[TpucnocabianBaeMoCTb.
HopmaisHeblii u3HOC U
SIBIICHUE TTOBPEKITaEMOCTH
nap Tpenus. Meronuka
pacyeToB Ha H3HOC.
DHEePreTUIeCKUe METOIbI
(YpaBHEHHS) OLIEHKH U
MPOrHO3a OLCHKU M3HOCA U
HU3HOCOCTOWKOCTH.
Tpuborexanka
1ab0paTOPHOro aHaIHU3a H
OLICHKU TPCHUS U

n3Hoca. /JIex/

5.2 AHanu3 BUI0B 2 YVK-2-Y1TIIK-3 J.1 KM2
MOBPEXIaEMOCTH 1 U3HOCA -Y1IIK-5-V1 JI1.2J12.1
nipu Tperun /TIp/ IK-6-VY1 TIK-7 2.2

-Vl J12.3J13.1
J3.2
31 32 33

53 Pacuer mapameTpoB pexxuma 2 VK-2-V1IIK-3 J1.1 KM2
(OYHKIIMOHUPOBAHHUS y3J1a -V1IIK-5-Y1 JI1.2J12.1
tpenus /TIp/ [K-6-Y1 TIK-7 2.2

-y1 J12.3713.1
J3.2
31 32 33

5.4 MeTtonas! u cpencTsa 2 YVK-2-Y1TIIK-3 J.1 KM2
JIMAarHOCTUKHU MOBBIIIEHHOT'O -V1I1IK-5-V1 JI1.2J12.1
nsnoca /IIp/ IK-6-VY1 TIK-7 2.2

-Vl J12.3J13.1
J3.2
31 32 33

5.5 CaMocCTOATENbHOE H3YUYEeHUE 10 YK-2-31 VK-2- J1.1 KM2
JIEKIIMOHHOTO MaTepHara. Y1 VK-2-Bl JI1.2J12.1
[TonroroBka K NpakTHYECKUM T1K-3-31 I1K-3- J12.2
3ausTUAM /Cp/ V1IIK-3-Bl JI2.3J13.1

ITK-5-31 TIK-5- J3.2
V1 IIK-5-B1 31 32 33
TIK-6-31 TIK-6-
V1 IIK-6-B1
I1K-7-31 TIK-7-
V1 IIK-7-B1

Pasgen 6. Cmaska




6.1 DyHKIIMOHAIBHO- 1 VK-2-31 [IK-3- JI1.1 KM2
(buszndIecKkuii MPUHIIATT 31 IIK-5-31 JI1.2J12.1
cMasKH. THUIBI CMa3KH. [TK-6-31 IIK-7- J2.2
l'upponunaMuyeckas cmaska. 31 JI12.3J13.1
TemmepaTypHbII KpUTEPHIA J3.2
paboToCocoOHOCTH 213233
CMa3bIBAIOIINX Maced.

MpuHepanbHbIe Macia.
Knaccugukarust.
OYHKIIMOHABHBIE TPUCATKU
1 aHTH()PUKIIHOHHBIC
nobasku. Kpurepuit
paboTOCIIOCOOHOCTH.
AHTHDPHKITIOHHEIE
MaTepHualbl HOAIINITHAKOB
THJIPOIMHAMHYECKOTO
TpeHUs. AdpoInHAMHYECKAS
(ra3oBas) cMa3ka.
DnacToruIpoanHaMuyecKas
cMmaska. ['pannyHas cmaska.
CMmaska npeeabHOro
naBieHus. MoaenvpoBaHue
KOMMEPUYECKHX CMa30K.
Koncucrenrnas
(TmacTryeckas) cMaska.
TBepAble TUIIBI CMA30K Ha
OCHOBE CJIOUCTBIX
Matepuainos. /JIex/

6.2 Pacuer xonmuecTBa 2 VK-2-Y1 IIK-3 JI1.1 KM2

cMmazoyHoro matepuana /IIp/ -Y1 IIK-5-V1 JI1.2J12.1
[IK-6-VY1 IIK-7 2.2

-V1 J12.3J13.1
J3.2

212233

6.3 Pacuer ocHOBHBIX 2 VK-2-V1IIK-3 J1.1 KM2
MapaMeTPOB CUCTEM -V1IIK-5-VY1 JI1.2J12.1
iacTuaHoi cmasku /IIp/ IIK-6-VY1 IIK-7 2.2

-y1 JI2.3J13.1
J3.2
2132233

6.4 Pacuer nap tpenus u 2 VK-2-Y1IIK-3 J.1 KM2
COCTaBJICHHE KapThI -Y1 IIK-5-V1 JI1.2J12.1
cmasku /TIp/ IK-6-Y1 TIK-7 2.2

-V1 J12.3J13.1
J3.2
212233

6.5 Brinonnenue roMarisero 24 YK-2-Y1 VK-2 J1.1 KM2 P2
3ananus Ha Temy «Ilom6op -B1 IIK-3-V1 JI1.2J12.1
CMAa304YHBIX MATEPUAJIOB JUIS [IK-3-B1 [IK-5 J2.2
MOIITUITHUKOB CKOJBKEHUS, -Y1 IIK-5-B1 J12.3J13.1
Ka4yeHUs1, U 3y04aThIX IIK-6-Y1 TIK-6 JI3.2
nepenaw» /Cp/ -B1 IIK-7-Y1 3132 33

[K-7-B1

6.6 CaMocCTOATENbHOE H3YUEeHUE 10 YK-2-31 YK-2- J.1 KM2
JIEKIIMOHHOTO MaTepuara. Y1 YK-2-Bl1 JI1.2J12.1
[ToaroroBka K MpakKTHYECKUM ITK-3-31 TIK-3- J12.2
3anstusM /Cp/ V1IIK-3-B1 JI2.3J13.1

TIK-5-31 IIK-5- JI3.2
VY1 IIK-5-B1 2139233
TK-6-31 TIK-6-
V1 IIK-6-B1
IK-7-31 [IK-7-

V1IIK-7-B1




Pa3zgen 7. O00011eHHBIE,
¢usuveckne
TpeCTABJIEHUSI 0 IPUPOJIE
Tpenus. Meron
TPUOOIProIMHAMHKH

7.1

Cy1ecTBo 1 HEOOXOAUMOCTh
0000IIEHHOTO MTOXO0IA.
TepmoanHaMudeckuit
MoaXo.. DproauHaMuKa
neopMHUpYyEeMBIX TeII.
O600IICHHBIC
MpeACTaBICHUS O
IUIACTUYECKO# e opMariuu.
CTpyKTypHas MOJEIb
TBEpIoro Tena. duzndeckuit
CMBICIT TUIACTUYECKOM
nedopmarun. MHTErpabHbINH
KPUTEPHIA IOBPEKIAEMOCTH.
O6001IcHHBIC
XapaKTepUCTUKU BUIA
paspyIIcHuUs.
TepMoanHaMu4ecKuil aHanu3
B3alMHOM CBSI3U
neopMaIoHHBIX U
SHEPTETHUECKIX
XapaKTepUCTHK MpoIiecca.
Kunernyeckue ypaBHeHUS
MTOBPEKTAEMOCTH
(meopmanimoHHOTO
YIPOYHEHUS) U TETIOBOTO
s¢deKTa mIacTUIeCKon
nedopMarum
(AMHAMHYECKOTO BO3BpATa).
Kunernyeckoe ypaBHeHuE
TUTACTUYECKON Te(OpMaITii.
Hcxomabie akCHOMBI TPEHUSL.
HomunanbsHbie
JlecTBUTENbHbBIE
TpubocucTeMbl. CHCTEMHO —
6amaHCOBBIH MPU3HAK
TpeHusi. CTpyKTypHO —
SHepreTrYecKast
WHTEPIPETAINS Tporecca
TpeHus. TepMoanHaMuYecKas
MOJIEeNb TPEHUS. Y paBHEHUS
SHEPreTHUECKOro OaaHca
TpeHHs. DHepreTHdecKas
HUHTEpIpeTaLus

ko3 duimenTa TpeHus
Jleonapno na Bunuu.
OOIMHOCTb ypaBHEHUH
SHepreTuyecKoro GanaHca
Tpenusi. CTpyKTypHO-
SHepreTHyecKas Juarpamma
SBOJIOLIUYU TPYLIUXCS
noBepxHocTeit. /JIex/

YK-2-31 IIK-3-
31 IIK-5-31
TIK-6-31 IIK-7-
31

J1.1
JI1.2J12.1
2.2
JI2.3J13.1
J3.2
01 52 53

KM2

72

CaMocToATENbHOE U3yUCHHE
JIEKIIMOHHOTO MaTepuaa.
[TonroroBka K NpakTUYECKUM
3ansaTusm /Cp/

10

VK-2-31 VK-2-
V1 VK-2-Bl
[K-3-31 IIK-3-
V1IIK-3-Bl
TIK-5-31 IIK-5-
V1IIK-5-Bl
I1K-6-31 TIK-6-
V1 IIK-6-B1
TIK-7-31 IIK-7-
V1IIK-7-B1

J1.1
JI1.2J12.1
2.2
JI2.3J13.1
J3.2
013233

KM2




Pa3nen 8. CoBmecTHMOCTH
TPUOOCHCTEM M JIEMEHTHI
AKCHOMATHKH MAIIMHHOI0
TpeHust

8.1 CoBMECTUMOCTD TPYIIUXCS 2 VYK-2-31 TIK-3- J1.1 KM2
MTOBEPXHOCTEH. 31 IIK-5-31 JI1.2J12.1
OrnrumanbHbIe [TK-6-31 IIK-7- J2.2
TPUOOCHUCTEMBI. 31 JI2.3713.1
AKCHOMAaTHYHOCThH (peHOMEHA J3.2
TpeHus. ba3zoBbie aKCHOMBI 213233
TpEeHUs. AHAJIN3 MAITUHBI KaK
CJIO)KHOW TPUOOHATCHCTEMEI.

KonmnuecTBeHHBIC TPH3HAKA
HATYPaJTbHBIX
(onTHMAaIbHBIX) MAIIWH.
Homunanenas u
JIEWCTBUTEIbHAS
paboTocrmocoOHOCTh
Mauusbl. [IpuHimn
CHCTEMHON COBMECTUMOCTH
TpUOOCUCTEM B MaIIIHHE.
KBaHTOBBIE YPOBHU
COBMECTHMBIX TPHOOCHCTEM
U COBMECTHUMBIX MAIIIUH.
CHCTEeMHBIC KPUTEPHUU
paborocnocobHOCTH
ONTHMAJIEHBIX MAIINH
(Tpubocuctem). /JIex/

8.2 CaMocToATENbHOE U3YUCHHE 16 YK-2-Y1 VK-2 JI1.1 KM2
JIEKITMOHHOT'O MaTepHuaa. -B1 [IK-3-V1 JI1.2J12.1
IToaroroBka kK MpakTHYECKUM T1K-3-B1 I1K-5 J12.2
3ansaTusaM /Cp/ -V1 [IK-5-B1 JI2.3713.1

[K-6-VY1 TIK-6 J3.2
-B1 IIK-7-Y1 212233
[K-7-B1

8.3 IToaroroska k 14 YK-2-Y1 VK-2 J1.1 KM2
nmddeperpoBaHHOMY -B1 IIK-3-V1 JI1.2J12.1
3auery /Cp/ [K-3-B1 IIK-5 2.2

-Y1IIK-5-B1 J12.3J13.1

[K-6-VY1 TIK-6 J3.2

-B1 TIK-7-Y1 313233
IIK-7-B1

8.4 JuddepenippoBanHblit 8 VYK-2-31 YK-2- | JI1.2J12.3J13. KM2

3ager /3auéTCO/ VY1 VK-2-Bl 2

TK-3-31 TIK-3- 2132
V1 I1IK-3-Bl

ITK-5-31 TIK-5-
V1 IIK-5-B1

TIK-6-31 TIK-6-
V1 IIK-6-B1

I1K-7-31 TIK-7-

V1IIK-7-B1




