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1. OFbEM JUCIUIIJIMHBI B 3AYETHBIX EIUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHNX YACOB, BBIJEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPEIIOJABATEJIEM U HA CAMOCTOSTEJIBHYIO PABOTY

33ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 108
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 10
caMoCTOsITebHAs paboTa 94
4aCOB Ha KOHTPOJIb 4

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

Kypc 2
Bun 3anaruit vI | PII Hroro
Jlexunn 4 4 4 4
JlabopatopHbie 6 6 6 6
Hroro ayxn. 10 (10 |10 |10
KonrakrHas padora |10 |10 (10 (10
Cam. pabota 94 194 |94 (94
Yacel Ha KOHTPOJIb 4 4 4 4
Hroro 108 | 108 | 108 | 108
Buae! KOHTpOJIS Ha Kypeax:
3auer 2 ceMecTp

KontponbHas pabora 2 ceMecTp




2. IEJIX OCBOEHU A JUCHUTIINHBI (MOAY JIST)

3. MECTO JUCHHUIIJIMHBI (MOAYJIS) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Iuxn (pasagen) OI: | F1.B

3.1 | TpeGoBaHus K npeABapUTEILHOM IOAT0TOBKE 00y4al0Ierocs:

3.1.1 | KommeroTepHas rpaduka B mpoheCCHOHATBHON JeSTeTbHOCTH

3.1.2 | IIpuxiagHoe IporpaMMHUPOBaHHE

3.1.3 | IIporpamMmmupoBaHHe U IPOTpaMMHOE OOecTIeUeHHE

3.1.4 | IIporpamMmmupoBaHHe U TIPOTPaMMHOE 00eCTICUCHHE

3.2 | IucuumanHbl (MOTYJIH) M PAKTHKH, JJIsI KOTOPHIX 0CBOEHHE JAHHOH TUCHUTIIAHBI (MOXYJIsI) HEOOXOHMO KAK
npeaiecTBYOIIee:

3.2.1 [TuapaBnuka v THIPOITHEBMOIIPUBO/T

3.2.2 | KoHCTpyKUUSt HA3eMHBIX TPAHCIIOPTHO-TEXHOJIOTHYECKUX MALITHH

3.2.3 [ OCHOBBI TEOPUH U pacyeTa CHIOBBIX arperaToB

3.2.4 | TertoTexHuka

3.2.5 | OkcrryaTallMOHHBIE MaTepHUabl

3.2.6 | ABromaTu3anus pacyetoB Ha DBM KOHCTPYKIMI MaliH

3.2.7 | 3apyOexxHbIe aHAJIOTH TOILIMBOCMA304YHBIX MaTEPUAIIOB

3.2.8 | MeToas! U CpeacTBa HAYUHBIX UCCIIEAOBAaHUN

3.2.9 [ Mexanuzarus (epMEepCKUX XO3SIHCTB

3.2.10 | MupoBoe TpakTOpo M aBTOMOOMIIECTPOCHUE

3.2.11 | OcHOBBI Hay4HBIX UCCIIEA0BAaHUH

3.2.12 | [loxbeMHO-TpaHCIIOPTHBIE U IOIPY304HbIE MAILIUHBI

3.2.13 | [IpousBoacTBeHHas npakTuka Hay4uHo-ucciienoBarenbckas padbora

3.2.14 | PeMOHT MaliuH 1 000pYyJ0BaHUsI IPUPOIA000YCTPOICTBA U 3aLUTHI OKPYIKAIOLIEH Cpebl

3.2.15 | Texnonornueckoe 000pyI0BaHUE MO TEXHUYECKOMY OOCTYKHBAHUIO U MIPOU3BOJCTBY Ha3€MHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKUX MAIINH

3.2.16 | Texunonorus u OopraHusanusi BOCCTAaHOBJICHHUA JeTtajieu u C60p0‘{HLIX CIAWHUL TP CCPBUCHOM COITPOBOXKICHUUN

3.2.17 | DnexTponpuBOI M aBTOMATH3alUs MAIIUH U 000PYAOBAHUS MPUPOJO00O0YCTPOICTBA U 3ALIUTHI OKPYKAOMIEH Cpebl

3.2.18 | [loxkneBanbHas U MOJIMBHAS TEXHUKA

3.2.19 | lopoxHbI€ MAIIMHBI U KOMILJIEKCHI

3.2.20 | 3anmTa BEITYCKHOW KBaTH(UKAIIMOHHON pabOTH! BKTIOYAs OATOTOBKY U 3aIHUTY

3.2.21 | 3amuTa MHTEIICKTYaIbHOW COOCTBEHHOCTH

3.2.22 | MaiuHbl 1 000pyi0BaHUE JIJIS IPOU3BOJICTBA 3eMIISTHBIX PaboT

3.2.23 | MamuHbl 1 yCTAaHOBKH 11 OPOLIEHUS CEIbCKOXO3AHCTBEHHBIX KYIBTYP

3.2.24 | MennopaTUBHBIC MAIlIHbI ¥ KOMILICKCHI

3.2.25 | [Ipon3BOACTBEHHAS NIPEAUIIOMHAS IPAKTHKA

3.2.26 | [Ipon3BoICTBEHHO-TEXHNYECKAsT M TEXHOJIOTHYECKast HhpacTpykrypa npeanpustuii mo pemonty HTTK

3.2.27 | TexHonOTHsI MPOU3BOJICTBA MAILIUH

3.2.28 | Dkcrutyatalys MaluH U 000pyA0BaHKs IPUPOA000YCTPOMCTBA U 3aIIIUTHI OKPYIKAIOIICH CpeIbl

3.2.29 | Mexanu3zanus pepMepcKux X03aHCTB

3.2.30 | OCHOBBI HAYYHBIX UCCIIEAOBAHHIA

3.2.31 | TexHONOTHMS N OpraHU3AIS BOCCTAHOBIICHHS AeTaiel 1 COOPOYHBIX €MHUI IIPH CEPBICHOM CONIPOBOXKICHUH

3.2.32 | [loxxneBanbHas U TTOJIMBHAS TEXHUKA

3.2.33 | 3ammTa BEITYCKHOW KBaTH(HKAIIMOHHOH paboTHI, BKIIIOYAs ITOrOTOBKY K IIPOIEType 3aIlUTH ¥ IPOLEAYPY 3aIlUTHI

3.2.34 | MenuopaTuBHBIC MAIIMHBI M KOMILIEKCHI

3.2.35 | MexaHuKa rpyHTOB

4. KOMIETEHLY OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIHHATIINHBI
(MOJY.JIST)

IIK-1 : ITpoBeaenus: pagot no 06padoTKe U AHAIM3Y HAYYHO-TeXHHYeCKOol HH(OPMAILMH U Pe3yJIbTATOB HCCJIe10BAHMI

ITK-1.4 : TToaroToBKa MpeaaoKeHUH 7151 COCTABICHHUS IIJIAHOB U METOIUYECKUX MTPOrpaMM HCCIIEJOBaHUN U pa3pabOTOK,
MIPAKTUYECKUX PEKOMEH AU 110 UCTIOTHEHHUIO




IIK-2 : PykoBOACTBO TeOPeTHYECKUMH H IKCIIEPHUMEHTAIbHBIMU HAYYHBIMH HCCJICI0BAHUSIMH B NIPodecCHOHANILHOM chepe
AesITeJbHOCTH

[TK-2.2 : OcymecTBIATh OpraHU3aliio padoT Mo MOMCKY U ITPOBEPKE HOBBIX naei cosepuieHcTBoBanust HTTM u nx

TEXHOJIOTHYCCKOT'O O60pyl[0BaHI/I$I

ITIK-3 : Crioco0eH peau30BbIBaTh B YCJOBHSIX OPraHU3aLMH TEXHOJIOTHYeCKHe NPOLecChl TEXHHYECKOro 00C/1yKUBAHUS U
pemonta HTTM

[1K-3.1 : CriocobeH npuMeHsTh B MaimuHax u obopynoanuu [1n30C skcrutyaTallmOHHBIE U KOHCTPYKIMOHHBIE MaTEpPUaIIbI

5. CTPYKTYPA U COAEPKAHUE JUCLHUILINHBI (MOLY.IsT)

Kon HaumeHnoBaHne pa3neoB u Cemectp / | Hacos | Unaukartopsl | Jluteparypa | HuTepaxr. IIpumeuyanne
3aHATHSA TeM /BUJ 3aHATHSI/ Kypc
Paznen 1. 1. Buyrpennee
CTPOeHHe MeTAJVIOB U CIIJIABOB.
IIpou3BoOACTBO YYryHa U CTAJIH.

1.1 IIpenmer «MaTepuanoBencHue» B 2 2 IK-1.4 J1.1J11.2 0
PEMOHTE M 3KCIUTyaTali JI1.3J11.4
MEJTMOPATUBHBIX MAIIIHMH. JI1.5J12.1
Kpucrannuueckoe crpoeHue JI2.2J12.3
METAJUIOB U UX 001ast D1 5253 D4
xapakrepucTrka. OCHOBHbIE 2536 57 38
cBolicTBa MeTa/uloB. [lomyyenue
ugyryHa. KoHBepTOpHBIE CLIOCOOBI
MoJIy4yeHus cTaiu. Packucnenue
cramu. /Jlex/

1.2 Onpexnenenue TBEpAOCTU 2 8 IK-1.4 JI1.1 J11.2 0
METaJIOB U cIijiaBoB. VcnpiTaHue J1.3J11.4
Ha yIapHYyIO BI3KOCTh. /Cp/ JI1.5712.1

J12.2712.3
21 06 28

1.3 Kpucrannuueckoe crpoeHue 2 8 IIK-1.4 JI1.1 J11.2 0
METAJUIOB U UX 001ast JI1.3J11.4
XapakrepucTuka. OCHOBHbIE JI1.5J12.1
cBolicTBa MeTa/uloB. [lomyyeHue JI2.2J12.3
yyryna. /Cp/ 21 26 28

1.4 Brnusaue yrnepona u mpuMecei Ha 2 8 [IK-1.4 JI.1J11.2 0
MHKPOCTPYKTYPY U CBOMCTBa JI1.3J11.4
cramu. Kinaccuduxkarus u JI1.5J12.1
MapKUPOBKA YIIIEPOJUCTBIX CTalled JI2.2J12.3
o 'OCT u 0651acTh MpUMEHEHHUS. 213253 34
Yyrynsl. /Cp/ 25026 28

1.5 CgotlicTBa uyryHa. bemnbiii u 2 8 [1K-1.4 JI1.1 J11.2 0
oTOeNneHHbIH 9yTyH. DOpMBI JI1.3J11.4
rpadura. CTpyKTypa ceporo JI1.5J12.1
yyryHa. Bausiaue npumeceid u J2.2J12.3
CKOPOCTH OXJIAKIECHUS HA 010223354
CTpPYKTypy ceporo uyryHa. /Cp/ 35356 37 38

1.6 KoHcTpyKIoHHbIE cTay. 2 8 [K-1.4 JIT.1JI1.2 0
TpeboBaHus, IPEABABIIEMBIC K JI1.3J11.4
KOHCTPYKLIUOHHBIM CTaJISIM. JI1.5J12.1
OCHOBBI PAITIOHAIEHOTO J2.2J12.3
JISTUPOBAHUS U POJIb JICTUPYIOIIIX 213253 34
aneMenToB. Knaccudukanus u 2536 B7 38
MapKUpPOBKA JIETHPOBAHHBIX
craneit. /Cp/

1.7 VYnpyras 1 miacTudeckas 2 1 0
nedopmarust. Haxer.

PexpucraminzannoHHbie
npoueccsl. /J1ab/
1.8 Mapxkuposka ayryHa. KoBkuii 2 2 0

4yTyH. BBICOKONTPOYHBII 4yTyH.
JlermpoBaHHbIe 9yTyHBI. /J1a6/

Pazpnean 2. 2. OcHoBBI TEOPUH
CILIABOB.




2.1 Teopus cinasos. [Tonsarus: IK-1.4 JI.1J11.2
KOMITOHEHT, (ha3a, CTPYKTypHBIC JI1.3J11.4
cocrapmstoniie. Bunbl pacTBOpoB. JI1.5J12.1
KpuBble oxnaxxaeHus, fuarpaMma JI2.2 J12.3
COCTOSIHHUS IBOMHBIX CIIABOB 2156
(cBuHeIn-cypbMa). JKeses3o u ero
CIUIaBbl. AHAINU3 JUarpaMMbl
COCTOSIHUSI CIIIABOB CUCTEMBbI
KeJe30-ueMeHTHT. /JIex/

2.2 IlemeHTyeMmble, yinydiiaeMsbie, [K-1.4 JIT.1JI1.2
PEeCCOpPHO-TIPYKUHHBIE CTAJIH. JI1.3J11.4
HucTpyMeHTanbHbIE CTAlU U JI1.5J12.1
crutaBbl. CTallv AJ1s1 PEKYIIEro J12.2 J12.3
HHCTPYMEHTA, U3MEPUTEIBHOTO 2126
nHcTpyMeHTa. [lItaMmnoBeie cramu
JUTsL XOJIOJHOM U ropsiuent
mrTamMIroBku. Teepsie
cruiasel. /Cp/

2.3 Cranu ¥ CIuIaBbl ¢ 0COOBIMHU [K-1.4 JI1.1JI11.2
CBOWCTBaMHU. J1.3J11.4
[[TapuKOTIO ATMITHUKOBBIE, JI1.5J12.1
HU3HOCOCTOMKHE, KOPPO3UOHHO- JI2.2J12.3
croiixue cranu. XKapocToiikue u 21 26
JKapOIPOYHBIC CTAJH U CILIABHI.

Xmnamocroiikue ctamu. /Cp/

2.4 OCHOBBI TEOPUH TEPMHUECKON [1K-1.4 JI1.1 J11.2
o0paboTku cramu. OO0pa3zoBaHue JI1.3J11.4
ayCTeHHTA MPH HaTrpeBe. JI1.5J12.1
Knaccudukanus BumioB J12.2 J12.3
TepMHuYecKoit 00paboTki. OTxUT 1 2126
HOpManu3anys. 3akajka CTalu,
pa3IHYHbIC €€ CIIOCOOBI.

Oxnaxaroiye cpesbl Ipu
3aKajKe. 3aKaJIuBaeMOCTh U
MpoKaTuBaeMocTh ctaiu. /Cp/

2.5 [IpeBpatenus npu OTIycKe U [K-1.4 JIT.1JI1.2
CTapeHUH 3aKAJICHHOM CTaju. JI1.3J11.4
Tepmuaeckast 06paboTKa pu JI1.5J12.1
OTPHLIATENFHBIX TEMIIEPATYpax. J2.2J12.3
Tepmomexanndeckasi o00paboTka 21326
craimu. Tepmudeckas oOpaboTka
gyryHa. Jle(eKThl, BO3HUKAIOIINE
IIpU TePMHUYECKON 00paboTKe
cramu. /Cp/

2.6 AHanu3 1uarpaMMBbl COCTOSHUS [1K-1.4 JI1.1 J11.2
CIUIABOB CHUCTEMBI KEJIE30- JI1.3J11.4
neMeHTUT. KoMnoHeHTH!, (asbl, JI1.5J12.1
CTPYKTYPHBIE COCTaBJISIOIIHE J2.2J12.3
craineit u 6ensIx gyryHoB. /Cp/ 3133 34 36

2.7 KommoneHTsI, (a3bl, CTpyKTypHBIE

COCTaBJISIIOIINE CTallel U GeTbIX
YyTYHOB, HX XapaKTePHCTUKH,
yCIIOBHS 00pa3oBaHHs U
cBoiictaa. /Cp/

Paznen 3.

3.Kene3oyriepoagucToie CIUIABDI.

yFﬂepO}Il/lCTlﬂe U JerupoBaHHbIC
CTa/Id U 1yI'yHbI.




3.1

Biusnue yrinepona v npumecei Ha
MHUKPOCTPYKTYpPY U CBOIiCTBa
cramu. Knaccudukanus n
MapKUPOBKA YTIEPOIUCTHIX CTANICH
o 'OCT u o06nacTh NpUMEHEHHS.
Yyrynsl. CBoiicTBa yyryHa. benbrit
1 0TOeNeHHBIH YyTyH. @OpMEI
rpaduta. CTpykTypa ceporo
yyryHa. Biousinue npumeceii u
CKOPOCTH OXJIaXKICHHUS Ha
CTPYKTYpY CEpOTro UyTryHa.
MapxkupoBka yyryHa. Kokuii
4yyryH. BeIcOKONIpOUHbIH dyryH.
JlernpoBaHHbIe 9yTyHEL. /Cp/

IK-1.4

J1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2J12.3
013233 36
97 38

32

KoncTpykinonssle cranu.
TpeboBanus, NpeaAbSBIIEMBIE K
KOHCTPYKIIMOHHBIM CTAJISIM.
OCHOBBI PaIUOHAIEHOTO
JIETUPOBAHUS U POJIb JIETUPYIOMINAX
anemMeHToB. Kimaccudukanus u
MapKUpPOBKA JISTHPOBAHHBIX
craneit. Llemenryemsie,
yIIy4llIaeMble, pECCOPHO-
TIPY>KUHHBIE CTAJIH.
HHCTpyMEHTATbHBIC CTATN H
crutaBel. CTanmy IS PeXKyIIEero
HHCTPYMEHTA, U3MEPUTEIHHOTO
nHCcTpyMeHTa. [lITaMnoBeie cTamu
JUTSL XOJIOJHOW U ropsiueit
IITaMIOBKU. TBEp/bIE CILIABEI.
Crayin ¥ CIIaBBI ¢ 0COOBIMK
CBOMCTBaMHU.
[apuKOMOIIIUITHUKOBBIE,
HM3HOCOCTOMKHE, KOPPO3SHOHHO-
croiikue ctanu. XKapocroiikue u
YKapOTIPOYHBIE CTAaJH U CILIABHIL.
Xnanocroiikue ctanu. /Cp/

IK-1.4

JI1.1J11.2
JI1.3J11.4
JI.5J12.1
J12.2712.3
013326 58

Paznen 4. 4.@a3zoBble
npeBpaIieHus B
JKeJIe30yTJIePOIUCTHIX CIJIaBaX.

4.1

OCHOBBI TEOpPUU TEPMUUYECKOH
o0pabotku ctanu. Ob6pa3zoBaHue
ayCTCHUTA IIPU Harpese.
Knaccudnkarus Bumos
TepMHu4ecKoit 00paboTku. OTxUT 1
HOpMaJM3anus. 3aKajika cTajH,
pas3JINIHBIC ee CIIOCOOHI.
Oxunaxaromue cpesibl Ipu
3aKanke. 3aKaIuBaeMOCThb U
MpOKaJTUBaeMOCTh cTaiu. /Cp/

IK-1.4

JI1.1J11.2
JI1.3J11.4
JI.5J12.1
J12.2712.3
3132326 37
98

4.2

[peBparuenns npu OTIycKe U
CTapeHUH 3aKaJICHHOM CTaju.
Tepmudeckas 06paboTka npu
OTPHLATEIILHBIX TEMIIEpaTypax.
Tepmomexanndeckas 00paboTKa
cramu. Tepmudeckas o6paboTka
uyryHa. J[e()eKkTbl, BOSHUKAIOIINE
TIPH TEPMHUYECKOI 00paboTKe
cranu. /J1ab/

IK-1.4

JI1.1J11.2
JI1.3 J11.4
JI1.5J12.1
J12.2J12.3
01 02 56 08

Paszpea 5. S.Xumuxo-
TepMuyeckasi 00padoTKa cTaJu.




5.1 OCHOBBI XUMUKO-TEPMHUYECKOM IK-1.4 J1.1J11.2
00paboTKK CTaITH. JI1.3J11.4
Iemenranus. A3oTupoBaHue. JI1.5J12.1
Muanuposanue. Auddy3nonHas J12.2J12.3
metasumzanus. [Ipumepsr 21233536
TEPMHUYECKOU U XUMHUKO- 27 38
TepMHYECKOi 00paboTKH neTaeit
TPaKTOPOB U
CEIIbCKOXO03SIHCTBEHHBIX MAIIIHH.

/J1ab/

5.2 M3yueHne MUKPOCTPYKTYPBI [IK-1.4 JIT.1 J11.2
IIBETHBIX METAJJIOB U CILUIABOB, UX JI1.3J11.4
KI1accuuKanus U MapKUPOBKa. JIL.5J12.1
O6nacte npumenenus /J1a6/ J12.2 J12.3

313233 36
38

53 OCHOBBI XUMHKO-TEPMHUYECKOIH IK-1.4 JIT.1JI1.2
00pabOoTKK CTAITH. JJ1.3J11.4
Iemenrtanus. A3oTupoBaHue. JI1.5J12.1
uanuposanue. Auddy3nonHas J12.2J12.3
MeTaJuIn3aLusl. 2126 28
/Cp/

5.4 OO0pa3oBaHue ayCTEHHUTA IPH [IK-1.4 JI1.1 J11.2
HarpeBe. Knaccuduxarst BUIoB JI1.3J11.4
TepMHUYECKOi 00paboTku. OTKUT U JIL.5J12.1
HOpMan3anysl. 3aKkajika cTaly, JI2.2J12.3
pasnmaHble ee crnocoOsl. /Cp/ 31323536
Paznen 6. 6.11BeTHbIE MeTANLIBI U
cmiaBsbl. [lepcneKTHBBI MpHMe-

HEHUS HOBBIX MATEPHAJIOB H
MeTObI HX YIPOYHEHUsI

6.1 MaruuTHbIE 1 HEMarHUTHBIE CTaJIA [IK-1.4 JI1.1 J11.2
M CILIaBHI. LIBEeTHBIC METAILIbI M HX JJ1.3711.4
CIIaBbl. Meb U €€ CIUIaBHhI, JI1.5J12.1
JaTyHU U OpPOH3BI. ATIOMUHHIH U JI2.2J12.3
€T0 CIIIaBbl. AHTH(PUKINOHHEIE 31323536
Marepuaisl. TpeGoBaHus, 27 38
MIPEIBSIBIISIEMBIC K HAM,
cTpykrypa. Hemerannuueckue
Marepuaisl. [TopomikoBsie
Matepuaisl. Kiesinue MaTeprasl
u repMeTHku. Pesunsl. O6macTs
IIpUMEHEeHHUs, cBoicTBa. /Cp/

6.2 MarHutHble 1 HEMarHUTHBIC CTAJIN IK-1.4 JIT.1 JI1.2
M CILIaBHI. [[BETHBIC METaIIBI M X JI1.3J11.4
cIiaBel. Menp 1 ee CITIaBhI, JI1.5712.1
JTaTyHU U OPOH3BL. ATIOMHUHHIN U JI2.2J12.3
ero cruiassl. /Cp/ 3133 36 38

6.3 AHTUDPUKIMOHHBIC MaTEPUAIIBI 1 IK-1.4 JIT.1JI1.2
nx xiaccupukamnus. TpeboBaHus, JI1.3J11.4
NIPEABABISAEMBIC K HUM, JI1.5712.1
cTpykrypa. Hemerannnueckue J2.2J12.3
matepuaisl. /Cp/ 2123 56 38

6.4 IMonroroBka y 3a4uéry /3auét/ IK-1.4 JI.1 J11.2

JI1.3711.4
JI1.5J12.1
J12.2712.3
313233 36
38

6. ®OH/J1 OTEHOYHbIX CPEJICTB

6.1. KoHTpoJIbHBIE BOMPOCHI U 32/IaHUS

O1eHOYHBIE CPECTBA ISl KOHTPOJIS yCIEBAEMOCTH U Pe3yIbTaTOB OCBOCHHS yueOHOM AuCIMILUTUHBI HaxoaaTced B YMKJ/]
Bomnpock! k 3auéTy.
1. ATOMHO-KpHCTaIIIMYECKOE CTPOCHUE METAILIOB.




2. OcHOBHBIE CBOMCTBA METAJIJIOB!

MexaHHu4eckue CBOWCTBA METAILIOB U CILIABOB!

2.1. Ilpu cTaTUYECKUX UCTIBITAHUSAX.

2.2. Ilpu q{MHAMUYECKUX UCTIBITAHUSX.

2.3. ITpu nuxinyeckux (MepeMEHHbIX UCTIBITAHUSAX).

3. CrpoeHHe METAIIIMUECKOTO CIINTKA.

4. Nedopmarust METaJIOB.

5. I3MeHeHue CTpyKTyphl METAIJIOB IIPH IIAaCTHYECKOH nedopmanun. SIBneHne HakIena.
6. AJUTOTpONIHS METAJLIOB.

7. SIBneHue Moy3y4ecTH.

8. [Tomyuenue cranm.

9. Ilony4enue yyryHa.

10. Knmaccuguxanust MeTamioB, 00J1aCTH MPUMEHEHHS Ba)KHEHIIINX METAIIOB U CILIIABOB.
11. Crioco6s! monryueHus MeTamuioB. MIcXoaHbIe MaTepHaIbl METAJLTY PTHUECKOTO IPOM3BOICTBA.
12. ®a3bl ¥ CTPYKTYpHBIE COCTABISIONINE JHArPAMMBI COCTOSHHS CIIIaBoB cucTeMsl Fe — Fe3C.
13. TIpeacraBienue o npasuie Gpas U OTPE3KOB.

14. YrnepoaucTsie CTali, MX MapKHUPOBKA U Ha3HAYCHHE.

15. Knaccuukanus BUIOB TepMOOOPaOOTKH.

16. IleperpeB 1 mepexor CTay.

17. M30TepMudecKuii pacnajl ayCTEHUTA.

18. IIpeBpalieHye ayCTeHUTA [IPU HEMPEPHIBHOM OXJIAXKICHUU.

19. MapreHcUTHOE TIpeBpalieHne, 00padoTKa CTaTH XOTO0H0M.

20. IpeBpaiieHue MapTeHCHTA U OCTATOUHOTO ayCTEHHUTA IIPU HarpeBe.

21. OTnyck cTajiu 1 ero BUIbL.

20. Crioco0bI 3aKaJIKK CTaIIH.

22. 3aKairBaeMOCTh U MPOKAJIUBAEMOCTh CTAJIH.

23. TedekTsl TepMOOOPAOOTKH.

24. Bl XUMHKO-TepMHIECKOIT 00pabOTKH CTAH.

25. llemeHTaIus cTany, ee mocleaAyIomas TepMooopadoTKa.

26. MapkupoBKa JeTUPOBAaHHBIX CTaleH.

27 Knaccudukanus JernpoBaHHBIX CTaJeH 110 Ha3HAYCHHIO.

28. BiusHME NeTHPYIOINX YJIEMEHTOB Ha CBOMCTBA CcTallel M Ha MOIMMOp(U3M xKeresa.
29. XpynKoCTb CTalli IIPH OTITYCKE.

30. Yay4uiaemble U IEMEHTHPYEMBIE CTalIH.

31. PeccopHO-IIPY>KUHHBIE CTaJIU.

32. Ilepeuncnute BaKHEHUIINE TPOMBIIIICHHBIC [[BETHBIC METAJIIBI.

33. Yro Takoe 4epHOBast Meb?

34. TlepeuncinuTe OCHOBHBIE CBOWCTBA ME/IN

35. Uro Ha3bIBaeTCs JaTyHbIO?

36. Kakast 1aTyHb Ha3bIBae€TCSl TOMIIAKOM?

37. Kakue npenMyIiecTBa HIMEIOT CHELHAIbHbIC JIATYHH TI€pel OOBIYHBIMHA?

38. Kak nogpasnensiorces JaTyHH 110 crioco0y 00paboTku?

39. Yto takoe 6pon3a? Kak nogpasnensercs 6poH3a 1o cocTaBy?

40. Kakoe pacnpocTpaHeHHe B Ipupojie uMeeT antoMuHuii? Ha3oBure ero riaBHble MPUPOTHBIE COEIH-HEHUS.
41. Ilepeuncnure OCHOBHBIE CBOMCTBA aTFOMUHUSI.

42. HazoBuTe pacpocTpaHeHHbIE CIUIaBbl AIFOMUHUS, KAKOM COCTaB UMEET KaXKJblii U3 HUX?
43. Kaxoii TepMuueckoii 00paboTke moaBepraercst JI0paatoMUHUN?

44, KakuMu cBOMCTBaMH 00J1a1acT AFOPATFOMUAHHIA?

45. Kakne MaTepraibl Ha3bIBAIOTCS aHTH(PUKIHOHHBIMH?

46. Iepeuncnure cBOHCTBA AaHTU()PUKIIMOHHBIX MATEPHAIIOB

47. Ilepeuncnnute HeMETaJUIMYECKUE AaHTH()PUKIMOHHBIE MaTepHAaIIbI

48. Yto Takoe KOppPO3Hs METAILIOB?

49. Kak MOKHO Ipe10XpaHUTb METAILIbI U CIUIaBbI OT KOPPO3UU?

50. B yeM CyIIHOCTb TalbBaHUUECKOTO CIIOCO0a MOKPBITHS METAIOB?

51. Kakast mOBEpXHOCTb CHIIBHEE KOPPOJUPYET - IIOcIe 00paOOTKM PE3LIOM  HIIM NIOCIIE TIOJIMPOBAHMS?
52. Yto Takoe noa3y4ecTb MeTauioB?

53. Kputepuu OIeHKH >KapOIIPOYHBIX CBOUCTB.

54. CnnaBbl Ha OCHOBe TUTaHa. VX cBolicTBa M MapKHUpOBKA.

55. CriaBbl Ha OCHOBE alIOMUHHUSA. VIX CBOWCTBA U MapKUpOBKa.

56. CrnaBbl Ha 0cHOBe Meu. VX CBOMCTBa U MapKUPOBKA.

57. Meramnypruueckoe npou3BoAcTBo. [lonyyeHre BETHBIX METAIIIOB.

58. CriocoObl IPOU3BOJICTBA MEAH, UX KIACCU(HUKALIUS 1 METOABI OOOTaICHUS.

59. UcxoaHble TEXHOIOTMYECKHE CTa UK IPOU3BOICTBA AIIFOMUHMSL.

60. OCHOBBI TEXHOJIOTUH IIPOU3BOCTBA MaTHHUSI.

61. TexHonorus NPOU3BOJCTBA IUHKA HIEKTPOTUTHBIM CIOCOOOM.

63. Knaccudukanms alloOMHUHHEBBIX 1 METHBIX CILIABOB.

64. IloHATHE O CTPOSHUM METAIIOB U CILIABOB, UX MAKPO- U MUKPOCTPYKTYpa.

65. MexaHu4eckue cBOcTBa METAIUIOB. METOABI UCCIIE0BAHHS U KOHTPOJISI KAUeCTBA METAJUIOB U Me-TAJIUTMYECKUX U3JIEIHH.




66. Bune! koppo3un. CyIHOCTb XUMHUYECKOH M NIEKTPOXUMHUYECKON KOPPO3UU METAIIIOB.
67.0co06eHHOCTH KOPPO3UOHHBIX ABIECHUH Yy METAJLIOB U CILUIABOB B Pa3IMYHBIX CpeIax.
68. Hanpiienne mateprainoB. MeTozbsl HalbUICHUS.

69. CTpyKTypa U CBOICTBA HAIBIISEMOI MOBEPXHOCTH.

70. O6sacTi NPUMEHEHUS HANTBLISIEMBIX MATEPHAIOB U MIOKPBITHH.

6.2. Tembl NUCBMEHHBIX PadoT

KoHTtponbHast paboTa CTyJEHTOB 3a09HOM (hOPMBI O0yUCHUS
Pabota cocToUT U3 TPEX BOIPOCOB, OXBATHIBAIOIINX KyPC TUCIUINIMHBI, U BBITOIHIETCS 10 OA-HOMY M3 YKa3aHHBIX BAPHAHTOB.
Bri60op BapuaHTa onpezensieTcs nepBoil OykBoi (haMunuu CTyAeHTa 1 HocaefHer nupoil 3a4eTHON KHIKKH.

ITepeueHb BapuaHTOB 33/1aHNI KOHTPOJIBEHOM pabOTHI, METOIMKA €€ BBIIIOJIHEHHSI U HE00X0MMast JINTepaTypa IIPUBEACHbI B
METOIMYECKIX yKa3aHUAX [UIS HAllMCaHNS KOHTPOJIBHON paboTHL.

6.3. ®oH/1 OLICHOYHBIX CPEACTB

6.4. IlepeueHb BUIOB OLIEHOUYHBIX CPeICTB

7. YHEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOIY JIS)

7.1. Pekomenayemasi qureparypa

7.1.1. OcHoBHAs1 JIMTepaTypa

ABTOpBI, COCTaBUTENN

3arnasue

W3narenbcTBO, IO

JI1.1 | Xonpsuunosa T.H. MartepuanoBeqeHue: Kype JIEKIUN A7l CTyJEHTOB HoBouepxacck, 2014,
cnenuanbHOCTH "CepBHC TPAHCTIOPTHBIX M TEXHOJIOTHUECKUX http://biblio.dongau.ru/MegaPr
MamvH 1 obopynosanus (BoxHoe xo3siicTB0)" 1 "MammuHb 1 oNIMI/Web
00opyI0BaHUE MPUPOA000YCTPOICTBA U 3aLIUTHI OKPYKAIOLIEH
cpenst”

JI1.2 | XonpsitauHosa T.U. MarepuanoBeaeHue: Kypc JEKIHHN 751 CTyI€HTOB HalpaBIECHUS Hosouepkacck, 2015,
noarotoBkr "HazeMHBIE TPAaHCTIOPTHO-TEXHOJIOTUICCKIEC http://biblio.dongau.ru/MegaPr
koMIutekchl", "HazeMHbIE TPAaHCIOPTHO-TEXHOIOTUUECKUE oNIMI/UserEntry?
cpenctpa, "DKCIUTyaTalys TPAHCIOPTHO-TEXHOIOTHYECKUX Action=Link FindDoc&id=74
MAIIIMH 1 KOMITIEKCOB" 39&idb=0

JI1.3 | XonpsitauHosa T.A. MartepuarnoBeeHIe: Kype JSKINN ISl CTYJEHTOB HalpaBIeHUs Hosouepxacck, 2012,
noaroToBky "Ha3eMHbIe TPaHCIOPTHO-TEXHOIOTHIECKUE http://biblio.dongau.ru/MegaPr
KOMIUTEKCHI", "DKCIUTyaTanus TpaHCIIOPTHO-TEXHOJIOTHYECKUX oNIMI/Web
MallliH U KOMILUIEKCOB", criernaibHoCTH "Ha3eMHbIe
TPAHCHOPTHO-TEXHOIOTMYECKHE cpeacTBa

JI1.4 |I'pumenxo B.B., TexHOTOTHS KOHCTPYKIIMOHHBIX MAaTepHAaJIoB: yaeOHOe mocodme Hosouepxkacck, 2018,

Konowmsima B.A., JUIS CTYACHTOB OYHOH M 3204HON (opM 00yUeHHS HApaBICHUS http://biblio.dongau.ru/MegaPr
Pessxo C.1. noaroToBku "Ha3zeMHbIe TPaHCIIOPTHO-TEXHOJIOTHYECKUE oNIMI/UserEntry?
KOMIUIEKCH", "DKCILTyaTalys TPaHCIIOPTHO-TEXHOJIOIHYECKUX Action=Link FindDoc&id=25
MaIlliH 1 KOMIUTEKCOB" U crieruanbHocTH "HazemHbie 4656&idb=0
TPaHCIOPTHO-TEXHOJIOTUYECKHE CpeacTBa
JI1.5 | Houckux C. A., OCHOBBI COBPEMEHHOTO MaTepUasoBeIeHUS: ydeOHOe mocooue Mocksa ; bepnun: Iupekr-
Cemun B. H. JUTSL CPETHAX IPO(ECCHOHATBHBIX M BBICIINX yIeOHBIX Menua, 2020,
3aBeJICHU https://biblioclub.ru/index.php?
page=book&id=571874
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPa
ABTOpBI, COCTaBUTENN 3armaBue W3narenscTBO, TOI
JI2.1 |Konecunuk ILA., MartepuanoBezieHne Ha aBTOMOOMIBHOM TPaHCIOPTE: yUeOHUK Mocksa: Akagemus, 2012,
Knanuna B.C. JUTSL B30B TI0 HaIlpaBIICHUIO OAToTOBKU "TpaHCcOpTHEBIE
cpencrsa"
JI2.2 |Tanmesa T.D., CoBpeMeHHbIE JOPOKHO-CTPOHUTENBHBIC MaTepHabl: yIieOHOe Cankr-IletepOypr: [Ipocmekr
Abaymnua AWM. noco6ue Ui By30B IO HampasieHHIo "CTpouTenscTBo" Hayxu, 2014,
npoduis "ABTOMOOMIBHBIE TOpOTH"
JI2.3 | HoBoudepk. HHX.- [IpuMeHeHne IBETHBIX METAJIJIOB U MATEPUAJIOB B TEXHOJIOTHH Hosouepkacck, 2014,

menuop. uH-T ATAY,
xad. cepBuca
TPaHCIOPTHBIX U
TEXHOJIOT. MaIlIUH ;
coctr. T.M.
XonpsHUHOBA

MIPOM3BOJICTBA MAIIMH: METOMYECKIE YKa3aHHUs K BEITOITHEHHIO
MPaKTUYECKUX PA0OT IS CTYAECHTOB HANPaBICHUS MOATOTOBKU
"DKcIuTyaTanus TpaHCIIOPTHO-TEXHOIOTHYECKIX MAIINH 1
KoMIuIekcoB" Tipod s "CepBHC TPAHCIOPTHEIX U
TEXHOJIOTHYECKUX MAIIMH U 000pyROoBaHUS (BOAHOE X035 CTBO)"

http://biblio.dongau.ru/MegaPr
oNIMI/Web

7.2. Ilepeyens pecypcoB HHGOPMALHOHHO-Te e KOMMYHHKALMOHHOI ceTH "HTepHeT"




7.2.1

Od¢unuansuelii caiit HUMU Jon'AY ¢ noctymnom B
ANIEKTPOHHYIO OHOJIMOTEKY

WWWw.ngma.su (0 JIOTHHY-IIapOJIio)

7.2.2 ®denepanbHas CIryk0a 10 IKOJIOTHIECKOMY, http://www.gosnadzor.ru/ (cBoOOOTHBIF)
TEXHOJIOTUYECKOMY U aTOMHOMY Haa30py. basa
OTKPBITHIX JAHHBIX: HOPMATHBHBIC aKTHI, CBEJCHUS 00
aBapysIX U T.IL
7.2.3 ®denepanabHOE areHTCTBO MO TEXHHYECKOMY https://www.gost.ru/portal/gost//home/standarts (CBOOOIHBIIT)
perynupoBanuio U Metposiornu. Karamor
HAIMOHAJIBHBIX, MEKTOCYAaPCTBEHHBIX,
MEKITYHapOIHBIX CTAHIAPTOB U TEXHUIECKUX
periamMeHToB
7.2.4 WNupopmManmoHHO-CTIpaBOYHAS CHCTEMA http://www.consultant.ru/ (B okanbpHo# ceTrt BY3a -
«KOHCYIBTaHT ILTIOC» cBoOoaHbIH [cornamenne OVS mis pernenuii ES
#V2162234], npu ucnonb30BaHUM CEpBHUCA 3aKa3a
JIOKyMEHTOB Ha caiiTe — 0ecIuTaTHO C JII000T0 KOMITBIOTEPA).
7.2.5 NudopmanmonHo-cipaBoyHas cucrema «I apanm http://www.garant.ru/ (lpy HCTIOJIB30BaHUM CEPBUCA 3aKa3a
JIOKyMEHTOB Ha caiiTe — 6ecIu1aTHO C JII000T0 KOMITBIOTEpa)
7.2.6 Texunyeckas nureparypa. TexJIut.py http://www.tehlit.ru/index.htm (cBoOOIHBII)
7.2.7 Enunoe okHO gocTyna k 00pa3zoBaTesibHBIM pecypcaM. | http://window.edu.ru/catalog/resources?p_rubr=2.2.75.5
Paznen — [IpoMelnuieHHOE TPOU3BOACTBO (cBOOOIHBII)
7.2.8 Poccwuiickas rocymapcTBeHHas ondmuoreka (Gpou https://www.rsl.ru/ (cBOOOTHBII)
JIIEKTPOHHBIX IOKYMEHTOB)
7.3 IlepeyeHb NPOrpaMMHOI0 obecreyeHust
7.3.1 Cucrema tpexmepHoro monenupoBanust KOMITAC Cyo6nunen3nonnsiii gorosop Ne 27-P15 ot 13.04.2015 ¢
3D 000 "ACKOH-IOr" (JIunensuonnoe cornamieane KAJI-15-
0377)
7.3.2 Autodesk Academic Resource Center (Autocad 2022, CornamnieHue o MpeI0CTaBICHUH JTUIICH3UU U OKA3aHUH
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) yeryr ot 14.07.2014 1. Autodesk Academic Resource Center
733 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cy6munensuonHstit norosop Ne502 ot 03.12.2020 . AO
E 1Y AcademicEdition Enterprise (MS Windows «Cod¢rJlaitn Tpeiio»
XP,7,8, 8.1, 10; MS Office professional; MS Windows
Serverl)
734 Dr.Web®DesktopSecuritySuiteArTuBnpyc K3+ 1Y Tl'ocynapcTBeHHBIH (MyHUIUITANBHBIN) KOHTpaKT No
PITA06150002 ot 15.06.2021 r. Ha mepenady
HEHCKITIOUUTEIBHBIX IIPAaB Ha HCIIOJIb30BAHUE IPOTPAMM LIS
9BM 000 «AWTH LIEHT»
7.3.5 AdobeAcrobatReader DC JIutieH3nOHHBII JOTOBOp HA MpOrpaMMHOE oOecTiedeHne JUTs
MePCOHANBHBIX KOMITbIOTepoB Platform
Clients PC WWEULA-ru RU-20150407 1357
AdobeSystemsIncorporated (6eccpodno).
7.3.6 Opera
7.3.7 Yandex browser
738 7-Zip
7.3.9 Googl Chrome
7.3.10 MS Windows XP,7.8, 8.1, 10; Cyo0nunen3nonHsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaitn Tpeitay
7.3.11 Microsoft Teams Ipenocrapnsercs GecruiaTHO
7.3.12 Java Agent Development Framework (JADE) GNU LESSER GENERAL PUBLIC LICENSE Version 3, 29
June 2007
7.4 Tlepevyenb HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 Ba3zer ganasix OO0 "Tlpecc-Mudopm" (Korcymprant https://www.consultant.ru
+)
7.4.2 basbr nanabpix OO0 HayuHnas anekTpoHHas http://elibrary.ru/
oubnmoTeka
7.4.3 bazer manabx OO0 "T'poce Cuctem.MHpopmarus u http://www.rpoccurdo.pd
pemeHus"
7.4.4 Ba3sl ganaeix OO0 "PernoHanbHbIN

WH()OPMAMOHHBIA HHICKC IUTHPOBAHUS"

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOIY JIA)




8.1 2410 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISIHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMK 00YYEHHUsI, CIy KaIllUMH JJIsI IPEICTABICHH HHQOPMALIMH OOJBILION ayTUTOPHH:
Habop nemMoHCTpanmoHHOTO 000py0BaHUs (IIEPEHOCHOIT): 3KpaH - 1 mIT.; mpoekTop - 1 mT.;
HOYTOYK - 1 mT.; YueOHO-HamIAAHbIE TocoOust — 24 mrt.; JlabopaTopHbIE yCTAHOBKH
«Pocyurnpubop» - 5 wr.; Jlaboparopusie crenanl «Temtotexuuka» - 5 wr.; LnudoansHas
mamuHa — 2 wt.; PaspeiBHas mamuza TIIII-4 — Tmt; Mukpockon MUM-7; Tsepaomep TK-2;
Ha6op 006pa3mnoB yactoTsl moBepxHocTH — 1 mT.; Habop 00pa3moB TOKapHBIX pE3II0B U CBEPIT;
Ornerymutens - | wr.; JJocka — 1 mt.; PaGoune mecra cryaentoB; Pabodee mecto
IpeHoAaBaTels.

9. METOIMYECKHUE YKA3AHUA JJIA OBYYAIOIIIUXCS IO OCBOEHHIO JUCHUTIIMHBI (MOAY JIS)

1. TTonoxenue o Tekymien arrectanuu odydaromuxcs 8 HUMU JITAY : (BBeneHo B AelcTBHE MpukazoM aupekropa Nel19 ot 14
mtonst 2015 r.) / HoBovepk. urk.-mennop. uH-T JloHckoit [AY.- HoBouepkacck, 2015.- URL : http://ngma.su (1ata oOpareHus:
27.08.2021). - TekcT : 3MeKTPOHHBIH.

2.TunoBsie GOPMbI TUTYJIBHBIX JTUCTOB TEKCTOBOM TOKYMCHTALIMH, BBITIOJIHIEMOU CTYyJCHTaMH B yuyeOHOM mporiecce / HoBouepk.
WHXK.-Merop. uH-T JloHckoi ['AY .- HoBouepkacck, 2015.- URL : http://ngma.su (aata oopamenwus: 27.08.2021). - Teker :
3JIEKTPOHHBIMH.

3. [TonoxeHue o KypcoBoM mpoekre (padore) 00ydaromuxcs, OCBauBalOUIMX 00pa3oBaTeIbHbIE MPOrpaMMBbl OakanaBpHara,
CICIMAINTETA, MATHCTPATYPHI : (BBEICH B NeiicTBUE MprKa3oM aupekropa Nel20 ot 14 uromst 20151.) / HoBouepk. HHK.-METHOP. UH
-1 louckoit 'AY.- HoBouepkacck, 2015.- URL : http://ngma.su (nata oopamenus: 27.08.2021). - TekcT : 2IeKTPOHHBIN.

4. ITonoxxeHne 0 MPOMEXYTOUHOH aTTeCTAaIMK 00yJarOIIUXCS IO IPOrpaMMaM BBICIIETO 00pa30-BaHMS : (BBEJCHO B JICHCTBHE
npukazom aupexkropa HUMU Houckoii 'AY Ne3-O/] ot 18 stuBaps 2018 r.) / HoBouepk. uHx.-Menuop. uH-T JJoHckoit [AY .-
HoBouepkacck, 2018. - URL : http://ngma.su (nata oopamenus: 27.08.2021). - TekcT : 21eKTPOHHBIH.

[Ipuctynas K H3y4eHHUIO AUCIUILUTIHEI HEOOXOIMMO B IIEPBYIO OUepeIh 03HAKOMHUTECS ¢ cofepkanreM PI1/]. JIeknnu nMeroT nenbio
JIaTh CUCTEMATU3UPOBAHHBIC OCHOBBI HAYYHBIX 3HAHHI 00 OOIIUX BOMPOCAX MUCUUILIHHBL [Ipy H3y4eHHH U IPOPaOOTKE
TEOPETHYECKOT0 MaTepuana jisi 00yJarouuXcsi HEOOX0IUMO:

- IOBTOPHTH 3aKOHCIICKTUPOBAHHEIN Ha JICKIMOHHOM 3aHATHH MaTepHall U TOMOIHUTH €T0 C y4e-TOM PEKOMEHJOBaHHOH 110 TaHHO
TeMe JTUTEPaTyphl;

- [IPU CaMOCTOSTEIILHOM U3yYCHUH TEMBI C/ICNIATh KOHCIICKT, UCIIONb3Ys pekoMeHtoBaHHbIe B PI1J] mutepaTypHble HCTOUYHHUKA U
pecypchl HHpOpMaHOHHO-TEIEKOMMYHHKAIIMOHHOH ceTn « HTep-HeT».
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