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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 [3OxoHOMHKA
2.2.10 | DnexTponpUBOA M ABTOMATH3ALUS METAILTYPIHIECKOr0 000py 10BaHUS
2.2.11 | DnexTponpUBOA METAJLTyPTHUECKUX MAIIHH
2.2.12 | JluHaMMKa ¥ IPOYHOCTb TEXHOJIOTUYECKUX MALIUH
2.2.13 | JlunamudecKue pacueThl MAlIMH U MEXaHU3MOB
2.2.14 |KypcoBas Hay4HO-HCCIIEOBaTENbCKas paboTa (JacTs 2)
2.2.15 | Mertojpl yBeIMYEHUS pecypca TEXHOIOTHYECKOTO 000pyI0BaHHS
2.2.16 |IlomroroBka K NMpoIeaype 3aIllUTHl U 3alHTa BBITYCKHON KBATH()UKAIHOHHOH pabOTHI
2.2.17 |IlpaBoBeneHue
2.2.18 |IIpennumiaoMHas MpaKTUKA JJIs1 BRITIOJHEHHS BBITYCKHOW KBaTH()PUKAMOHHON paboThI
2.2.19 |IIpomsbliieHHas 3KOIOT st
2.2.20 | Okcrryatanus 1 pEMOHT METAIUTYPTUYECKUX MaIIHH

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

ITK-3: CnocoGeH yuacTBOBATh B padoTax Mo pacyery H NPOEKTHPOBAHUIO JIeTaIell H Y3JI0B MAIIMHOCTPOUTEIbHBIX
KOHCTPYKIHii B COOTBETCTBHHU € TEXHHYECKHMH 32/IaHUSIMH 1 HCIIOJIb30BAHMEM CTAHAAPTHBIX CPEACTB ABTOMATH3AIMH
MPOEKTHPOBAHMS, Pa3padaThIBATh MPOEKTHO-KOHCTPYKTOPCKYIO JOKYMEHTAIMIO, C MPOBEPKOii €é COOTBETCTBUS
CTaHAAPTAM, TEXHHYECKHM YCJIOBHAM APYTUM HOPMATHBHBIM IOKYMEHTaM, IPOBOAUTH MPeABAPUTEILHOE TeEXHUKO-
IKOHOMHYecKoe 000CHOBAHME MPOEKTHBIX pelleHuii

3HaThb:




[1K-3-31 OCHOBBI TEPMHUHOB U TIOHATHH TPUOOTEXHUKU U CMA30UHBIX MaTePHAIIOB

ITK-6: Cnoco6en mpuMeHSITH MeTObI KOHTPOJISI KauecTBa H3/1eJHii M 00beKTOB B chepe npodeccHOHAILHON 1esITe/IbHOCTH,
AHAJIM3HPOBATH NPUYHHBI HAPYIIEHHI TEXHOJOTHYECKHX MPOIeCCOB M Pa3padaThIBaTh MEPONPHSITUS MO UX
npeaynpeskIeHnI0, 00ecnedYnBaTh TEXHOJOTHYHOCTh M3/1e/IHii H ONITHMAJILHOCTD NPOIECCOB UX H3TOTOBJIEHUS

3HaTb:

[TK-6-31 mMeTonb! U CpeacTBa IUArHOCTUKHU MOBBIIIEHHOTO U3HOCA HA PaHHEH CTaJIuH, UCIIOJIb3YEMBIX B OTEUECTBEHHON 1
3apyOeKHOM MPaKTHKE

ITIK-5: Cnoco0eH ocBanBaTh BBOAMMOE TEXHOJIOTHYeckHe 000py10BaHue, IPOBEPSATh €r0 TEXHHYECKOe COCTOSIHUE H
0CTATOYHBII pecypc, OPraHU30BLIBATH 0CMOTPLI, COIEP:KAHUE H PEMOHThI TEXHOIOTHYeCKHX MAIIMH U 000pYy10BaHMS,
BBIOMPATH BCIIOMOTaTeIbHbIE MATEPHAJIbI, IPUMEHSITh NIPOTPecCHBHBIE METOABI IKCIIyaTALIMH 000PYI10BAHNUS IPH
H3roTOBJICHUHU TEXHOJOI'HYeCKHUX MAIIIMH

3HaTh:

ITK-5-31 mMeTonsl U CpecTBa AUATHOCTUKU OCHOBHBIX MOKa3aTeNnel Ka-4ecTBa CBEXKUX M PaOOTAIONIMX Mace, HCIONb3yeMbIX B
OTeue-CTBEHHOW U 3apyOe)KHOH NpaKTHKE

YK-2: Cnoco0eH co0nMpaTh 1 HHTEPNPETHPOBATH JaHHBIE U ONPEIEJsITh KPYr 32124 B paMKaX NMOCTaBJIeHHOH 1eJIn,
B])lﬁl/lpaTb ONTHMAJILHBIE CIIOCOObI peuieHusi, uCxXoas u3 neiflcn;y[omnx MPaBOBbIX HOPM, UMCIHOIIIUXCH PECYPCOB H
OrpaHUYeHUii, yMeHHe 000CHOBBLIBATH MPUHSTHIE PellleHHsT

3HarTb:

YK-2-31 ocHOBHI TIOKa3aTeslel kauecTBa CBSXKHUX U pabOTAIONIMX Macell, METOIOB M CPENICTB MX KOHTPOJIS

IK-7: Cnocoden 060cHOBAHHO BHIOMPATH U HCNOJIb30BATH HOBbIE HU(POBbIE TEXHOJIOTHH /IS MOBBIIIEHHS
3()(peKTHBHOCTH MPOLECCOB MPOEKTUPOBAHMS, IKCILTYaTAIIMH, TEXHHYECKOT0 00CIYKUBAHUS M PEMOHTA TEXHOJOTHYECKHX
MAaIIMH U 000py10BaHUS

3HaTh:

TIK-7-31 0CHOBBI 3aKOHOB BHYTPCHHCTO U BHCIIHETO TPEHUS, TPCHUS CKOJIBLXKCHHUSA U Ka4YCHUA

IIK-6: CiocodeH npuMeHATh MeTOAbI KOHTPOJISI KA4eCcTBAa U3/1eJINii H 00beKTOB B cdepe mpodeccCHOHATBbHOI eI TeJIbHOCTH,
AHAJIU3UPOBATH NPUYNHBI Hapyme}mii TEXHOJOTHYECKHUX NMPOLECCOB U pa3pa6aTMBaTL MEPONPUATHUSA 10 UX
NpeAYNpeKIeHnI0, 00ecIeYnBATH TEXHOJOTHYHOCTH H3/1eJIMii M ONTUMAJIBLHOCTH MPOLECCOB UX U3rOTOBJIEHUS

Ymernb:

[IK-6-Y1 ocyImecTBIATE SKCIpece OIEHKY KauecTBa padOTAIOMNX Macel 0 OCHOBHBIM €T0 ITOKa3aTelsIM KauecTBa

IK-7: Cnocoden 060CHOBAHHO BHIOMPATH U HCNOJIb30BATH HOBbIE HU(POBbIE TEXHOJTOTHH IS MOBBIIIEHHS
3()(peKTHBHOCTH MPOLECCOB MPOEKTUPOBAHMS, IKCILTYaTAIIMHA, TEXHHYECKOT0 00CIYKUBAHUS M PEMOHTA TEXHOJOTNYECKHX
MAaIIMH U 000py10BaHUS

YMmerb:

TIK-7-Y1 cocTaBnsTh pacyéTHbIE CXEMBbI HAIPY>KEHHUS Y3JI0B TPEHHS

IIK-5: Cnnocoden ocBauBaTh BBOJAMMOE TEXHOJIOTHYECKHE 000PYy10BaHUE, TPOBEPSITH €r0 TEXHHYECKOE COCTOSIHNE U
0CTATOYHBIH pecypc, OpraHu3oBbIBATH OCMOTPbBI, COACPKAHUE U PEMOHTHI TEXHOJOTHYECCKUX MAIIIUH U oﬁopynonamm,
BbIOHMPATH BCIIOMOraTe/IbHbIe MAaTepHAJIbl, IPUMEHSATH MPOrpecCUBHbIE METObI IKCILUIYATAIINU 000PYI0BAHMS NPH
H3rOTOBJIEHHH TEXHOJIOTHYECKHX MAIIHH

YMmerb:

[IK-5-Y1 onpenensTs H0 MapKUPOBKE THIT CMa3049HOTO MaTepUaa, ero BsI3KOCTh U Ha3HAYEHHE, a TAKXKE YPOBEHb KauecTBa,;
000CHOBBIBATh 110J00P MaTEpUAaIOB ACTANCH MM MOKPHITHH TIOBEPXHO-CTEH TPEHHS 3THX ACTAICH NPU KOHCTPYHUPOBAHUN
OCHOBHBIX THIIOB TPHOOCOPSHKEHUH

IIK-3: CniocoGeH yuacTBOBaTh B pad0Tax 1Mo pacyeTy U NPOEeKTHPOBAHMIO /IeTaJleil U y3JI0B MAIIMHOCTPOUTEIbHBIX
KOHCprKllPIﬁ B COOTBETCTBUH € TEXHUYECCKUMHU 3aIaHUAMU U UCIIOJB30BAHUEM CTAHAAPTHBIX CPEACTB aBTOMAaTU3aALIMH
NMPOEKTUPOBAHMS, Pa3padaThIBATh NPOEKTHO-KOHCTPYKTOPCKYIO JOKYMEHTAINIO0, C IPOBEPKO €€ cOOTBeTCTBHS
CTaHAAPTAM, TEXHHYECKHM YCJIOBHSAM APYTUM HOPMATHBHBIM IOKYMEHTaM, POBOIUTH MPeABAPUTEIHHOE TEXHUKO-
IKOHOMUYECKOe 000CHOBAHNE MPOEKTHBIX PelleHn il

YMmerhb:

ITK-3-VY1 onpenensts 1 KiIacCHOUIMPOBATH TUIIHI N3HAITHBAHHS

YK-2: Cnioco0eH co0upaTh 1 HHTEPNPETHPOBATH IAHHbIE U ONIPEAEIATH KPYT 3a/1a4 B paMKaX MOCTABJIEHHOH 1eH,
Bl)lﬁl/lpaTb ONTHMAJILHBIE CIIOCOObI peuieHusi, uCXoasl u3 ﬂEﬁCTByIOH_lPIX MPaBOBbLIX HOPM, UMEIHOIIIUXCH PECYPCOB U
OrpaHH4eHHii, yMeHHe 000CHOBBIBATH IPUHSATHIE PelIeHUs

YMmerb:

YK-2-Y1 BbIOUpaTh THII CMa309HOTO MaTepHana Ui OCHOBHBIX THIIOB arperaToB MaIlllH, IPOM3BOIUTE pacyeT CMa3K1
HOALTUITHUKO-BBIX y3JI0B




Baanernb:

YK-2-B1 MeTogaMu BOCCTaHOBJICHUS H3HOIIEHHBIX TTOBEPXHOCTEH

IIK-7: Cnoco6eH 060CHOBAHHO BLIOUPATH U HCN0JIb30BATH HOBbIE HU(POBbIE TeXHOJIOTUH /ISl HOBBILICHUSA
3¢ PeKTUBHOCTH NPOLECCOB MPOCKTUPOBAHNSA, IKCILIYATAIINH, TEXHUYECKOT0 00CTY/KHBAHHS U PEMOHTA TEXHOJIOTHYECKHX
MALIUH M 000pPYA0BAHUS

Baanernb:

[1K-7-B1 HaBbIKaMU CHIDKEHHSI M3HOCA JIETAJICH y3JI0B TPEHUS

IIK-5: Cnnoco6eH ocBauBaTh BBOJAMMOE TEXHOJOTHYecKHe 000Py10BaHuUe, IPOBEPATH €ro TeXHHYECKoe COCTOsIHNE H
OCTATOYHBII pecypc, OpraHu30BbIBATH OCMOTPbI, COIep:KaHUE H PEMOHTHI TEXHOJIOTHYEeCKUX MAIIMH ¥ 000PY10BaHUs,
BHIOHPATH BCIOMOTaTeJbHbIe MATEPHAJIbI, IPHMEHATH MPOTPECCHBHbIE METOABI IKCIUIYyaTAIIHH 000PYI0BAHNS IPH
H3rOTOBJIEHHH T€XHOJOTHYECKHX MAIIHH

Baagernb:

TIK-5-B1 mMeToaukoii 6€3bI3HOCHON AKCILTyaTalluy Y3J10B TPEHHS

IIK-3: Cnioco6eH yuacTBOBaTh B pa00Tax 1Mo pacyeTy U MPOEeKTHPOBAHMIO IeTaIeil U y3JI0B MAIIMHOCTPOUTEIbHBIX
KOHCprKlIPIﬁ B COOTBETCTBUH € TEXHUYECCKUMHU 3aJaHUAMU U UCIIOJB30BAHUEM CTAHAAPTHBIX CPEACTB aBTOMATU3ALIMH
NMPOEKTUPOBAHMS, Pa3padaThIBATh NPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTAINIO, C IPOBEPKOi €€ cOOTBeTCTBHS
CTaHAAPTAM, TEXHHYECKHM YCJIOBHSAM APYTUM HOPMATHBHBIM IOKYMEHTaM, POBOIUTH NMPeABAPUTEIHHOE TEXHUKO-
IKOHOMUYECKOe 000CHOBAHNE MPOEKTHBIX PelleHu i

Baagernb:

[TK-3-B1 HaBbikamMu pacuéra y3j10B TPEHUS

IIK-6: Cnnoco6eH NpuMeHSATh MeTOAbl KOHTPOJISI Ka4ecTBa U3/1eJInii U 00beKTOB B cdepe mpodeccHOHATbHOI eI TeJIbHOCTH,
AHAJIM3UPOBATHL NPUYHMHBI HAPYIICHU I TEXHOJIO0THYEeCKUX NPOLECCOB M Pa3padaTbiBaTh MEPONIPUATHS 110 UX
NpeAYNpPeKIeHI0, 00eceYnBATH TEXHOJOTHYHOCTH H3/1eJIMii M ONTUMAJIBLHOCTH MPOLECCOB UX U3rOTOBJIEHUS

Baanernb:

[1K-6-B1 HaBBIKaMK pacueTa OCHOBHBIX THIIOB TPHOOCONPSDKEHIUH, HA3HAYCHHUS U IPOBEICHIS MEPOIIPHATHH TEXHUIECKOTO
cepBHca, 00eCTIeUHBAIOIINX PA[OHAIBHOE MAITMHOUCTIONb30BaHUE

4. CTPYKTYPA U COAEP)KAHUE

Koxa HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHI U pecypcsl padoTsI

Pasnen 1. BBenenmue.
OCHOBHBIE IOHATHSA

1.1 Tpubonorus. TpuOOTEXHUKA. 3 1 YK-2-31 IIK-3- J1.1 KMI
3HAaYNMOCTB TPHOOIOTHH 1 31 IIK-5-31 JI1.2712.1
TpuboTexnuku. Mcropus I1K-6-31 TIK-7- 2.2
Pa3BUTHS HAYKU O TPEHHH. 31 JI2.3J13.1
Knaccugukanus BuaoB JI3.2
Tpenus. [lonarus 0102233

BHYTPEHHETO U BHEIIHETO
TpeHHs. 3aKOHOMEPHOCTH
BHYTPEHHETO TPECHUSL.
OCHOBHBIE 3aKOHBI BHEIIHETO
Tpenus. TpeHue noKosl.
Tpenue npnxeHus. 3aKoH
AwmonTOHa. /JIex/

1.2 OCHOBHBIE 3aKOHBI 1 3 2 VK-2-Y1IIK-3 J.1 KM1
Kaccu(uKays BUI0B -V1IIK-5-V1 JI1.2J12.1
tpenus. /TIp/ IK-6-Y1 TIK-7 2.2
-V1 JI2.3J13.1
J3.2
212233
1.3 CaMocToATENbHOE U3YUYCHHE 3 20 VK-2-V1TIIK-3 J.1 KM1
JIEKITMOHHOTO MaTepHuana. -V1IIK-5-Y1 JI1.2J12.1
[TonroroBka K NpakTHYECKUM [IK-6-Y1 IIK-7 J2.2
3anstusam /Cp/ -y1 JI2.3J13.1
J3.2

010233




Pa3nen 2. Hekotopble
CBOIicTBA TBEPABIX TeJ U
JKHKOCTel

2.1 Kpucrannuueckas cTpykrypa 1 YK-2-31 [IK-3- J1.1 KM1
TBEpABIX Tel. [lomumopdusm. 31 IK-5-31 JI1.2J12.1
CB0OOOIHAS TOBEPXHOCTb. [1K-6-31 I1K-7- J12.2
JledeKThI KPUCTAIUTNIECKOTO 31 JI2.3J13.1
CTPOEHUS U UX 001Iee JI3.2
CBOHCTBO. MakpoCTpyKTypa 212233
TBEPABIX TEJ
(nmomukpucramisl). Uepapxust
CTPYKTYPHBIX YPOBHEH
TBEPIBIX Tel. AMopdHBIe
CTPYKTYPBHI TBEPABIX TEII.

CrpyKTypa pe3uHsl.
CTpyKTypa IIaCTUKOB U
nonuMepoB. CTpykTypa
nepesa. XKunkoe cocTosHUIE.
I'a3oBoe coctosHuMe. /JIex/

2.2 W3yuenue crpoenus 2 YK-2-V1IIK-3 1.1 KM1
MMOBEPXHOCTH BEIIECTB, -V1T1IK-5-Y1 JI1.2J12.1
OCHOBBI XUMHUH TBEPAOTO IIK-6-Y1 IIK-7 J2.2
tena /Tlp/ -Vl JI2.3J13.1

J3.2
2102233

2.3 CamocToATeNbHOE U3yUCHHE 20 YK-2-31 YK-2- JI1.1 KM1
JIEKITMOHHOT'O MaTepHuaa. V1 VK-2-Bl JI1.2J12.1
IToaroroBka kK MpakTHYECKUM T1IK-3-31 I1K-3- J12.2
3ausaTusM /Cp/ VY1 IIK-3-Bl J12.3713.1

IK-5-31 IK-5- J3.2
V1 IIK-5-B1 212233
[1K-6-31 IIK-6-
VY1 IIK-6-B1
TK-7-31 TIK-7-
V1IIK-7-B1
Paznen 3. ®opmupoBanue
CTPYKTYPBI
Ae(h)opMUPOBAHHBIX
MeTaJLJIOB

3.1 Hedopmarus. Buabl 2 YK-2-31 [IK-3- J.1 KM1
nedopmaruii. JlnarpaMma 31 IIK-5-31 JI1.2J12.1
pAaCTSKEHUS METAIITMYECKUX TIK-6-31 TIK-7- J2.2
MaTepuanos. IIpoyHOCTS. 31 JI2.3J13.1
[TnactuunocTh. MeXaHU3MBbI JI3.2
TUTACTHYECKOH nedopMarun. 012233
Haxnén (nedopmariiontnoe
ynpouHenue). Paspymenue.

Bo3sspar u
PeKpHCTaIIN3AIHS
METaJIOB. XO0JIOIHOE U
ropsuee
nepopmupoBanue. /Jlek/

32 Br16op pexxumon 2 VK-2-V1IIK-3 JI1.1 KM1
TepMooOpabOTKH IJIst -Y1IIK-5-V1 JI1.2J12.1
pasnuyHbIX cruiaBoB /TIp/ IIK-6-Y1 TIK-7 J2.2

-Vl J12.3J13.1
J3.2
013233

33 Hanwucanue pedepara no 24 YK-2-31 YK-2- J.1 KM1 P1
WHIVBUIYJIbHOMY V1 IIK-3-31 JI1.2J12.1
3amanuto /Cp/ MK-3-V1 IIK-5 2.2

-31 [IK-5-V1 JI2.3713.1
[1K-6-31 IIK-6- JI3.2
VY1 IK-7-31 313233

IIK-7-V1




34 CamocToaTenbHOE H3y4eHHE 20 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 2102233
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 213233
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/ 313233

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 20 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

IK-7-B1




4.6 IMoprotoBka k 3auery /Cp/ 24 YK-2-31 YK-2- J1.1 KM1

Y1 VK-2-Bl JI1.2J12.1

ITK-3-31 TK-3- 2.2
V1T1IK-3-Bl J12.3J13.1

TIK-5-31 IIK-5- J3.2
V1 IIK-5-Bl 2102233

[IK-6-31 IIK-6-
V1 IIK-6-B1

IK-7-31 [IK-7-
V1 IIK-7-B1

4.7 3ager /3auér/ 0 VYK-2-31 YK-2- | JI1.2J12.3]J13. KM1

V1 YK-2-Bl 2

I1K-3-31 [IK-3- 2122
V1 IIK-3-Bl

[K-5-31 TIK-5-
V1 IIK-5-Bl

I1K-6-31 IIK-6-
V1 IIK-6-B1

[K-7-31 IIK-7-
V1IIK-7-B1

Pasnea 5. U3noc

5.1 OCHOBHBIE NTOHATUS U 1 YK-2-31 [IK-3- J1.1 KM2
ONpPEICIECHMUS. 31 [IK-5-31 JI1.2J12.1
Knaccudukarms T1K-6-31 ITK-7- J12.2
HM3HOCOCTOMKOCTH. 31 JI2.3J13.1
CrannaptHast JI3.2
KJIaccu(uKanms BUI0B 0129233
W3HALIMBaHMS TPHOOMAp.

Bonopoanoe n3nammBanue.
W3HammBaHue npu
M30UpaTETFHOM TIEpeHOCe.
BropuuHsble CTpyKTypbI.
IMpucnocadnuBaeMoCTb.
Hopmanbhblit u13HOC U
SIBJICHHE TTOBPEXKIAEMOCTH
nap TpeHus. Meronuka
pacyeToB Ha M3HOC.
DHepreTu4ecKre MeTo bl
(ypaBHEHHSI) OLICHKH U
IIPOTHO3a OLEHKH U3HOCA U
HU3HOCOCTOMKOCTH.
Tpuborexauka
11a00paTOpHOro aHajIu3a u
OIICHKHU TPCHUS U

n3Hoca. /JIex/

52 AHanu3 BUI0B 2 YK-2-V1IIK-3 J1.1 KM2
MOBPEXIAEMOCTH M U3HOCA -V1IIK-5-V1 JI1.2J12.1
npu Tperun /I1p/ [IK-6-VY1 IIK-7 2.2

-yl JI2.3J13.1
J3.2
2102233

53 Pacuer mapamerpos pexxuma 2 YK-2-Y1 IIK-3 J.1 KM2
(DYHKIIMOHHPOBAHHA y371a -Y1IIK-5-V1 JI1.2J12.1
tpenus /T1p/ MK-6-Y1 IIK-7 2.2

-¥1 JI2.3J13.1
J3.2
313233

54 MerTtonas! u cpencTsa 2 VK-2-Y1IIK-3 J1.1 KM2
JIUATHOCTHKH TIOBBIIIECHHOTO -V1I1IK-5-Y1 JI1.2J12.1
n3Hoca /Ip/ IK-6-VY1 TIK-7 2.2

-Y1 J12.3J13.1
J3.2

0103233




5.5 CamocToaTenbHOE H3y4eHHE 20 YK-2-31 YK-2- J1.1 KM2
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

IK-5-31 TIK-5- J3.2
VY1 IIK-5-B1 313233
TTK-6-31 TIK-6-
V1 IIK-6-B1
IK-7-31 TIK-7-
V1 IIK-7-B1
Pa3gen 6. Cmaska

6.1 DyHKIIMOHAIBHO- 1 YK-2-31 [IK-3- JI1.1 KM2
(usnyeckuii mpUHIUT 31 IK-5-31 JI1.2J12.1
cMa3Kku. TUIbl cMasKH. TIK-6-31 IIK-7- 2.2
I'uoponnnaMuyeckas cMaska. 31 JI2.3J13.1
TemmepaTypHbIil KpUTEpU J3.2
paboTocrocoOHOCTH 213233
CMa3bIBAIOIINX MAaCell.

MpuHepanbHble Macia.
Krnaccudukanus.
OyHKIMOHAIBHBIC TIPHCAIKA
1 aHTH()PUKIIHOHHBIC
nobasku. Kpurepwuit
paboTocmnocoOHOCTH.
AHTHD)PUKIIHOHHBIC
MaTepHalTbl TOAIUITHIKOB
TUIPOAUHAMHYECKOTO
TpeHus. ASpouHaMHUYecKast
(razoBas) cMa3ka.
DacTOruApoJuHAMHUYECKas
cmaska. ['pannyHas cmaska.
CMaska MmpeAensHOro
JaBJIeHU. MoaenrpoBaHue
KOMMEPUYECKHX CMa30K.
Koncucrentnas
(TutacTuyeckas) cMaska.
TBEpable TUITBI CMA30K Ha
OCHOBE CIIOUCTBIX
MaTepuaios. /JIex/

6.2 Pacuer xonuuecTa 2 VK-2-V11IK-3 J.1 KM2

cmazouyroro marepuana /IIp/ -V1 IIK-5-Y1 JI1.2J12.1
[K-6-Y1 IIK-7 2.2

-Vl J12.3J13.1
J3.2

313233

6.3 Pacuer ocHOBHBIX 2 VK-2-Y1IIK-3 J1.1 KM2
MapaMeTpoB CUCTEM -V1IIK-5-Y1 JI1.2J12.1
mractTuaHor cmasku /TIp/ [K-6-Y1 TIK-7 2.2

-yl JI2.3J13.1
J3.2
313233

6.4 Pacuer nap tpenus u 2 VK-2-V1T1IK-3 J.1 KM2
COCTaBJICHUE KapThI -Y1IIK-5-Y1 JI1.2J12.1
cmasku /IIp/ [K-6-Y1 IIK-7 2.2

-Vl J12.3J13.1
J3.2
313233

6.5 Brinonxenue qoManisero 24 VK-2-Y1 VK-2 J1.1 KM2 P2
3aganus Ha Temy «Ilogbop -B1 ITIK-3-V1 JI1.2J12.1
CMa304HBIX MaTEPUaJIOB IS [IK-3-B1 IIK-5 J2.2
TIOAIIIAITHAKOB CKOJIBKEHUS, -V1 IIK-5-B1 JI2.3J13.1
Ka4yeHus, 1 3y04aThix [K-6-VY1 IIK-6 J3.2
nepenau» /Cp/ -B1 IIK-7-Y1 2139233

[1IK-7-B1




6.6 CamocToaTenbHOE H3y4eHHE 20 YK-2-31 YK-2- J1.1 KM2
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 2102233
[IK-6-31 IIK-6-
V1 IIK-6-B1
IK-7-31 [IK-7-
V1 IIK-7-B1
Pa3nen 7. O6001eHHbIE,
usuyeckue
NpeACTABJIEHUSI 0 IPUPOJIE
TpeHusi. Meron
TPUOO3ProIHHAMHKHU

7.1 Cy1iecTBo 1 HEOOXOAUMOCTh 2 YK-2-31 [IK-3- J1.1 KM2
0000IEHHOr0 IOAX0/A. 31 IIK-5-31 JI1.2J12.1
TepMoanHaMudecKuit [TK-6-31 TIK-7- J2.2
noAX0J. DprofAuHaMHKa 31 JI2.3713.1
JnedopMHUpyeMBIX Tell. J3.2
O0001EHHBIC 313233

MIPECTaBICHUS O
TUTACTUYECKOHN Te(OpMaIim.
CTpyKTypHas MOJeIb
TBepAOro Tena. duznueckuit
CMBICIT TUIACTHYECKOM
nedopmarim. MHTErpanbHbIi
KPUTEPH OBPEKIAEMOCTH.
O600IICHHBIC
XapaKTepUCTUKU BUIA
paspyleHHs.
TepMoauHaMUUECKHU aHAIN3
B3aMMHOM CBSI3U
neOpMaMOHHBIX U
SHEPreTUYECKUX
XapaKTEePUCTHK IPOoIiecca.
Kunernyeckue ypaBHeHHS
MOBPEKIAEMOCTH
(medopmanmoHHOTO
YIPOYHEHNUS) M TEIIIOBOTO

s pexTa MmIacTUIecKon
nedopMaIum
(IMHAMWYECKOTO BO3BpATa).
Kunernyeckoe ypaBHeHHE
IUIACTUYECKO#t ehopMariuu.
VcxonHble aKCHOMBI TPEHUSL.
Homunansubie n
JNIEHCTBUTEIbHBIE
Tpubocuctembl. CUCTEMHO —
0aaHCOBBIH MPU3HAK
TpeHus. CTpyKTypHO —
SHepreTuyecKas
HHTEpIpeTanus npouecca
TpeHus. TepMoJuHAMUIecKast
MOJIENb TPEHUs. Y paBHEHHS
SHepreTuyecKoro danaHca
TpeHus. DHepreTndecKas
WHTEPIpETaus

koo dumenta Tpenns
Jleonapno na Bunum.
OOIHOCTH ypaBHEHUH
SHEPreTHYECcKoro OanaHca
TpeHusi. CTpyKTypHO-
SHepreTHUYecKas Juarpamma
SBOJIONUY TPYLIUXCS
noBepxHoctel. /Jlex/




7.2 CamocToaTenbHOE H3y4eHHE 16 YK-2-31 YK-2- J1.1 KM2
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

IK-5-31 TIK-5- J3.2
VY1 IIK-5-B1 313233
TTK-6-31 TIK-6-
V1 IIK-6-B1
IK-7-31 TIK-7-
V1 IIK-7-B1
Pa3gen 8. CobmecTumocTh
TPUOOCHCTEM M 3JIEMEHTBI
AKCHOMATHKH MAIIMHHOTO
TpeHust

8.1 COBMECTUMOCTD TPYIIUXCS 2 YK-2-31 [IK-3- JI1.1 KM2
[TOBEPXHOCTEH. 31 IK-5-31 JI1.2J12.1
OnTumanbHbIe TIK-6-31 T1K-7- J12.2
TPpUOOCUCTEMBI. 31 JI2.3J13.1
AKCHOMaTHYHOCTE (hpeHOMEHA J3.2
TpeHus. ba3oBble akcHOMBI 013233
TpeHHs. AHAJIU3 MAIIUHBI KaK
CJIO)KHOU TPUOOHAICHCTEMEI.

KonndecTBeHHBIE TPU3HAKH
HATypaJIbHBIX
(onTHMabHBIX ) MAIIIHH.
Homunanehas u
NEUCTBUTEIbHAS
paboToCIOCOOHOCTh
MammmHbL. [IpuHINT
CHUCTEMHOM COBMECTUMOCTHU
TpUOOCUCTEM B MAIIIMHE.
KBaHTOBEIC YpOBHH
COBMECTHMBIX TPHOOCHUCTEM
Y COBMECTUMBIX MAIlIMH.
CHuCTEeMHBIE KPUTEPUU
paboTocrocoOHOCTH
ONITUMAITFHBIX MAIIUH
(tpubocucrem). /Jlex/

8.2 CaMocTosATENbHOE U3YUCHHE 16 YK-2-¥1 VK-2 J.1 KM2
JIEKITMOHHOT'O MaTepHuania. -B1 IIK-3-V1 JI1.2J12.1
[TonroroBka K NpakTHYECKUM [IK-3-B1 [IK-5 J2.2
3ansatusam /Cp/ -Y1 [IK-5-B1 JI2.3J13.1

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

8.3 IToaroroBka k 20 VK-2-Y1 VK-2 JI1.1 KM2
UG GepeHINPOBAHHOMY -B1 IIK-3-V1 JI1.2J12.1
3auery /Cp/ [K-3-B1 IIK-5 2.2

-Y1 [IK-5-B1 JI2.3713.1

[IK-6-Y1 IIK-6 J3.2

-B1 IIK-7-Y1 313233
IK-7-B1

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

3auet /3auéTCOy/ Y1 YK-2-Bl1 2

ITK-3-31 TIK-3- 3132
V1 IIK-3-Bl

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

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

IK-7-31 IIK-7-

V1IIK-7-B1




