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1. OFbEM JUCIIUIIJIMHBI B 3BAYETHBIX EJUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHUYECKHNX YACOB, BBIJEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C
IMPEIIOJABATEJIEM U HA CAMOCTOSATEJIBHYIO PABOTY

OO0mast Tpy10eMKOCTh

YacoB 1o yueOHOMY IIaHy
B TOM YHCIIE:
ayAUTOPHBIE 3aHATHS
caMocCTOsTebHas paboTa

JacoB Ha KOHTPOJIb

33ET

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

108

20
84

Kypc 2
Bun 3anaruit vI | PII Hroro

Jlexuun 6 6 6 6

JlabopatopHbie 8 8 8 8

IIpaxruueckue 6 6 6 6

Uroro ayn. 20 (20 (20 |20

KonrakrHas pabora |20 (20 (20 |20

Cawm. pabora 84 |84 |84 |84

Yacel Ha KOHTPOJIb 4 4 4 4

Hroro 108 | 108 | 108 | 108
Buas! KOHTpOIIA Ha Kypcax:
3auer 2 ceMecTp
Kontponsras pabora 2 ceMecTp




2. IEJIX OCBOEHUSA JUCHUTIIUHBI (MOAY JIST)

3. MECTO JUCIUIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (pa3men) OIT: | b1.0

3.1 | TpeGoBaHusi K NpeIBAPUTEIbHOI OATOTOBKE 00y4Yal0IIerocs:

3.1.1 | KommbroTepHas rpaduka B mpoheCCHOHATBHON eI TeTbHOCTH

3.1.2 | IIpuxiagHOe MporpaMMHUPOBaHHE

3.1.3 | IIporpamMmmupoBaHue U IPOTpaMMHOE 0OecTIeUeHHE

3.1.4 | IIporpamMmmupoBaHHe U TIPOTPaMMHOE 00eCTICUCHHE

3.2 | IncuumianHbl (MOTYJIH) M PAKTHKH, ISl KOTOPHIX 0CBOEHHE TAHHOH TUCHUTIIUHBI (MOXYJIsI) HEOOXOAUMO KaK
npeaiecTBYOIIee:

3.2.1 [TuapaBnuka v TUIPOITHEBMOIIPUBO/I

3.2.2 | KoHCTpyKUUS HA3eMHBIX TPAHCIIOPTHO-TEXHOJIOTHYECKUX MALITHH

3.2.3 [ OCHOBBI TEOPUH U pacyeTa CHIOBBIX arperaToB

3.2.4 | TertorexHuka

3.2.5 | OkcnryaTallMOHHBIE MaTepHUaIbl

3.2.6 | ABromaTu3anus pacyetoB Ha DBM KOHCTPYKIM MaliH

3.2.7 | 3apyOexxHbIe aHAJIOTH TOILTMBOCMA304YHBIX MaTEPUAIIOB

3.2.8 | MeToapl U cpeacTBa HAYUYHBIX UCCIIEA0BAaHUN

3.2.9 [ Mexanuzarus (epMepCKIX XO3SIHCTB

3.2.10 | MupoBo€e TpakTopo ¥ aBTOMOOMIIECTPOCHUE

3.2.11 | OcHOBBI Hay4HBIX UCCIIEA0BAaHUH

3.2.12 | [loxbeMHO-TpaHCIIOPTHBIE U IOIPY304HbIE MAILIUHBI

3.2.13 | [IpousBoacTBeHHas npakruka Hay4uHo-ucciienoBarenbckas pabora

3.2.14 | PeMOHT MaliuH 1 000pYyJOBaHUsI IPUPOIA000YCTPOICTBA U 3aUTHI OKPYIKAIOLIEH Cpebl

3.2.15 | Texaonorunueckoe 000pyI0BaHUE 10 TEXHUYECKOMY OOCTYKHBAHUIO U TPOU3BOJCTBY Ha3€MHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKUX MAIINH

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

3.2.17 | DnexTponpuBOI M aBTOMATU3aLUs MAIIUH U 000pYAOBAHUS MPUPOJO0OYCTPOICTBA U 3ALTUTHI OKPYXKAOMIEH Cpebl

3.2.18 | [loxxneBanbHas U MOJIMBHAS TEXHUKA

3.2.19 | lopoxHbIe MAIlIMHBI U KOMILJIEKCHI

3.2.20 | 3anmmTa BEITYCKHOW KBaTH(UKAIIMOHHON pabOTHl BKTIOYAs IIOATOTOBKY U 3aIHUTY

3.2.21 | 3amuTa MHTEIICKTYa IbHOW COOCTBEHHOCTH

3.2.22 | MaiuHbl 1 000pyi0BaHUE JIJIS IPOU3BOJICTBA 3EMIISTHBIX PaboT

3.2.23 | MamuHbI 1 yCTaHOBKH 11 OPOLIEHUS CEIbCKOXO3IHCTBEHHBIX KYJIBTYP

3.2.24 | MennopaTUBHBIC MAlIHBI ¥ KOMILICKCHI

3.2.25 | [Ipon3BoACTBEHHAS NIPEAUIIOMHAS IPAKTHKA

3.2.26 | [Ipon3BoACTBEHHO-TEXHNYECKAsT M TEXHOJIOTHYECKast HhpacTpykrypa npeanpustuii mo pemonty HTTK

3.2.27 | TexHONOTHsI MPOU3BOJICTBA MAILIUH

3.2.28 | Dkcrutyatalys MaluH U 000pyA0BaHUs IPUPOA000YCTPOMCTBA U 3aIIIUThI OKPYIKAIOIIECH CpeIbl

3.2.29 | Mexanu3zanus pepMepcKux X03IHCTB

3.2.30 | OCHOBBI HAYYHBIX UCCIICAOBAHHIA

3.2.31 | TexHONOTHMS N OpraHU3AIS BOCCTAHOBIICHHS eTael 1 COOPOYHBIX €MHUII IIPH CEPBICHOM CONIPOBOXKICHUH

3.2.32 | loxxneBanbHas U TTOJTMBHAS TEXHUKA

3.2.33 | 3ammTa BEITYCKHOW KBaTH(HKAIIMOHHOH paboTHI, BKIIFOYAs IMOTOTOBKY K IIPOIEType 3aIUTHl ¥ IPOLEAYPY 3aIlUTHI

3.2.34 | MenuopaTuBHBIE MAIIMHBI M KOMILIEKCHI

3.2.35 | MexaHuKa rpyHTOB

4. KOMIETEHIIMH OBYYAIOIIET OCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIUIIINHBI
(MOJY.JIST)

OIIK-3 : Cniocofen caMoCTOSITEJIbHO PeliaTh MPAKTHYECKHeE 32/1a4H ¢ HCI0Jb30BAHMEM HOPMATUBHOI M NPaBoBo# 6a3bl B
cepe cBoeii mpogecCMOHAIBHOM 1eSITEJILHOCTH € Y4eTOM MOCJIeTHUX JOCTHKEeHUI HAYKH M TEXHUKH;




OIIK-3.3 : OdopmitsieT KOHCTPYKTOPCKYIO, TEXHHYECKYIO M TEXHOJIOTHUECKYIO JOKYMEHTALUIO ISl OCYIECTBICHHS

HpO(i)eCCHOHaHBHOI)'I ACATCIBHOCTHU C YUCTOM HOPMATHBHBIX IPABOBLIX AKTOB

IIK-1 : [IpoBeaeHue pador no 06paGoTKe U AaHAJIM3Y HAYYHO-TEXHUYECKOH HH(OPMALMH U Pe3y/bTaTOB HCCJIeJ0BaAHUI

[IK-1.4 : Bnanmeet akryaibHO HOPMAaTHBHOH JTOKYMEHTAIIHEH B COOTBETCTBYIOMICH 00IaCTH 3HAHHNA

ITK-8 : Onpenensitb cnocodbl JOCTHKEHHUSI LeJIeli MPOEKTA, BbISIBJASTH NPHOPUTETHI PellleHUsI 32124 NPH MPOU3BOICTBeE,
MOIepPHH3ANHH U PEMOHTE HA3eMHBIX TPAHCIIOPTHO-TEXHOJIOIHYECKUX CPEACTB, HX TEXHOJIOIMIeCKOro 000pyI10BaHUS 1
KOMILJIEKCOB Ha UX 0a3e

[IK-8.1 : Pa3pabatbeiBath Texnonoruo m3rotoiaeHns HTTC u ux TexHonorudaeckoe 000pyaoBaHHue

I1K-8.2 : Opranuzamusi peMOHTHOTO IIPOM3BOJICTBA Ha MPEANPHUATHIX OTPACIH

[1K-8.3 : Beioupats 3¢h(pexruBHbIE M O€30IaCHbIE TEXHUIECKHAE CPECTBA U TEXHOIOTHH TIPH MPOESKTHPOBAHUH U TIPOM3BOICTBE

TEXHUYCCKUX CPCACTB HpHpOOHOO6y0Tp0ﬁCTBa U 3alIUTHI B ‘IpeSBLI‘IaI;lIHLIX CUTyalluAX

I1IK-8.4 : Bnaz[eT}, TEXHOJIOTUYCCKUMU TpUEMaMi MOACPHU3AINNU U PEMOHTA HA3€MHBIX TPAaHCIIOPTHO-TCXHOJIOTUICCKUX
CPCACTB, UX TCXHOJIOTUYCCKOT'O O60py,Z[OBaHI/I$I 1 KOMILJICKCOB Ha uX 0as3e

5. CTPYKTYPA U COIEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon HaumeHnoBanne pa3sneioB u Cemectp / | Hacos | Mnaukaropsl | Jluteparypa | Hurepaxr. Ipumeuyanne
3aHATHSA TeM /BUJ 3aHATHUS/ Kype
Paznen 1. 1. Buyrpennee
CTPOEeHHE MeTAJIJIOB U CIJIABOB.
IIpou3BOACTBO YYIyHa U CTAJIH.

1.1 IIpenmer «MarepuanoBeeHUE» B 2 4 I[IK-1.4 JI1.1 J11.2 0
PEMOHTE U DKCILTyaTaIlluu JI1.3
MEJIMOPATUBHBIX MAIIMH. JI1.4J12.1
Kpucrannuueckoe crpoerue 2.2
METaJJIOB M MX 00IIast 210223354
XapaxkrepucTuka. OCHOBHBIE 25026 27 38
cBolicTBa MeTa/uloB. [lomyyeHue
yyryHa. KoHBepTOpHBIE CIOCOOBI
NoJIyyeHus cTanu. Packucnenue
cramm. /Jlex/

1.2 Onpexnenenue TBEpAOCTU 2 4 IIK-1.4 JI1.1 J11.2 0
METaJUIOB U CIIaBOB. VcribiTaHue J1.3
Ha yJapHYyIO BsI3KOCTh. /Cp/ JI1.4J12.1

2.2
3156 38

1.3 Kpucrannuueckoe crpoeHue 2 4 [K-1.4 JI.1J11.2 0
METaJJIOB M MX 00IIast JI1.3
xapakrepuctrka. OCHOBHbIE JI1.4J12.1
cBolicTBa MeTaiuloB. [lomyyeHue 2.2
yyryHa. /Cp/ 3136 38

1.4 BuusiHue yriiepona u npuMmeceid Ha 2 6 IK-1.4 JIT.1JI1.2 0
MUKPOCTPYKTYPY U CBOMCTBa JI1.3
cramu. Knaccuduxanus u JI1.4J12.1
MapKUpPOBKA YTIIEPOIUCTHIX CTalIeH 2.2
o 'OCT u o6nacts NprMEHEHHSI. 2102233524
Uyrywsl. /Cp/ 2506 28

1.5 CaoiicTBa uyryna. benbiii u 2 8 [IK-1.4 JI1.1JI1.2 0
oTOeneHHbIi 4yryH. ®opmel J1.3
rpadura. CTpyKTypa ceporo JI1.4J12.1
uyyryHa. Bnussue npumeceil u J12.2
CKOPOCTH OXJIaXKCHUS Ha 31323354
CTPYKTYypy ceporo uyryHa. /Cp/ 25526 97 38

1.6 KoHcTpyKIMOHHBIE CTaH. 2 8 IK-1.4 JIT.1JI1.2 0
TpeOoBaHwMs, MpeabABIAEMEIE K JI1.3
KOHCTPYKIMOHHBIM CTAJISIM. J11.4J12.1
OCHOBBI PALIIOHAIEHOTO 2.2
JIETUPOBAHUS U POJIb JICTUPYIOIINX 2132533 54
aneMeHToB. Kimaccupukanus u 25026 27 28

MapKUPOBKA JISTHPOBAHHBIX
craneit. /Cp/




1.7

VYnpyras u miacTudeckas
nedopmanust. Hakern.
PexpucramimzannoHHbe
nponecchl. /TIp/

1.8 Mapxkuposka yyryHa. Koskuii
YyTyH. BBICOKONIpOUYHBIN 4yTyH.

JlerupoBanublie uyryHsl. /T1p/
Pa3zpeu 2. 2. OcHOBBI TeOpUH
CILJIABOB.

2.1 Teopus cinaBos. [lonsTus: [K-1.4 JI.1J11.2
KOMITOHEHT, (ha3a, CTpyKTypHbIE JI1.3
cocrapsitonie. Busbl pacTBOpoB. JI1.4J12.1
KpuBble oxnaxxaeHus, ruarpaMma J12.2
COCTOSIHUS IBOMHBIX CIIABOB 2156
(cBuHen-cypbMma). XKene3o u ero
CIUIaBBl. AHAJIU3 TarpaMMBbl
COCTOSIHUSI CIIABOB CUCTEMBI
xKeJe30-ueMeHTHT. /JIex/

2.2 IlemeHTyeMble, yinydilaeMbie, [IK-1.4 JIT.1JI1.2
PeCCOpHO-TIPYKUHHBIE CTAIH. JI1.3
WucTpyMeHTanbHbIE CTAlU U J1.4J712.1
crutaBbl. CTalv AJ1s PEKYIIEro J12.2
HHCTPYMEHTA, U3MEPUTEIBHOTO 2126
nHcTpyMeHTa. [lItaMmnoBeie cramu
JUTSL XOJIOJJHOM U ropsiuet
LITaMIOBKU. TBepable
cruiasel. /Cp/

2.3 Crany ¥ CIuIaBbl ¢ 0COOBIMHU [K-1.4 JI1.1JI1.2
CBOICTBaMH. J1.3
[TapuKOTIOAITMITHUKOBBIE, JI1.4J12.1
HU3HOCOCTOHKHE, KOPPO3ZHOHHO- J12.2
croiixue cranu. XKapocToiikue u 21 26
JKapOINPOYHbIE CTaJH U CILIaBbI.

Xnamocrovikue ctanu. /Cp/

2.4 OCHOBBI TEOPUH TEPMHUECKON [1K-1.4 JI1.1 J11.2
o0padoTku cramu. OO6pa3zoBaHue JI1.3
ayCTeHHTA MPH HaTrpeBe. JI1.4J12.1
Knaccudukanus BumnoB J12.2
TepMHuYecKoit 00paboTki. OTxUT 1 2126
HOpManM3anys. 3aKkajika CTaly,
pas3NuYHbIE €€ CIIOCOOBI.

Oxnaxaroiye cpesibl Ipu
3aKajike. 3aKaauBaeMOCTh U
MpoKaTuBaeMocTh ctaiu. /Cp/

2.5 [IpeBpamienus npu OTIyCcKe U IK-1.4 JIT.1 JI1.2
CTapeHUH 3aKaJICHHOM CTaju. JI1.3
Tepmuaeckast 06paboTKa pu J11.4712.1
OTPHLIATEIILHBIX TEMIIEPATYPAX. 2.2
Tepmomexanndeckas o00paboTka 21326
cranu. Tepmudeckas 00paboTka
gyryHa. Jle(eKThl, BO3SHUKAIONINE
TIPH TEPMHUYECKOI 00paboTKe
cramu. /Cp/

2.6 AHanu3 1uarpaMMbl COCTOSHUS [1K-1.4 JI1.1 J11.2
CILJIABOB CHCTEMEI JKeJIe30- JI1.3
neMeHTUT. KoMnoHeHTs!, (asbl, JI1.4J12.1
CTPYKTYPHBIE COCTaBJISIOIINE J2.2
craieit u 6ensIx 9yryHoB. /Cp/ 3133 34 36

2.7 KommoneHTsI, (a3bl, CTpyKTypHEIE

COCTaBJISIIOIINE CTallel U GebIX
YyTYHOB, UX XapaKTePHCTUKH,
yCIIOBHS 00pa3oBaHHs U
cpoticta. /Tlp/




Pazgen 3.

3.Kene3oyriepogucToie CIUIABDI.

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

3.1

Biusnue yrnepona u npumecei Ha
MHUKPOCTPYKTYpPY U CBOIicTBa
craimm. Knaccudukanus n
MapKUpPOBKA YIIIEPOJUCTBIX CTalleH
1o 'OCT u o61acTs NpUMEHEHHUS.
Uyrynsl. CBoiicTBa uyryHa. benbrit
1 oTOeNeHHBIH YyTyH. @OpMEI
rpaduta. CTpykTypa ceporo
yyryHa. Bausiaue npumeceid u
CKOPOCTH OXJIAKIECHUS Ha
CTPYKTYpY CEpOro YyryHa.
MapxkupoBka uyryHa. Kokuii
4yTyH. BBICOKONTPOYHBII 4yTyH.
JlernpoBaHHbIe 9yTyHBL. /Cp/

IK-1.4

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

32

KoncTpykinonssle cranu.
TpeboBanus, mpeabsIBISEMbIE K
KOHCTPYKLUOHHBIM CTaJISIM.
OCHOBBI PalIOHAJIEHOTO
JIETUPOBAHUS U POJIb JIETUPYIOIIUX
aneMeHToB. Knaccupukauus u
MapKUpPOBKA JIETHPOBAHHbBIX
craneit. llementyemsie,
yJIy4llIaeMbl€, PECCOPHO-
MIPYKUHHBIE CTAIH.
HHcTpyMeHTaIbHbIE CTAU U
craBbl. CTanmu I pexyIero
HWHCTPYMEHTA, U3MEPUTEIHHOTO
nHcTpyMeHTa. llITaMnoBele cTanu
Ul XOJIOJHOH U ropsiuei
IITaMIOBKU. TBEp/bIE CIIIABHI.
Cranu ¥ CIuIaBbl ¢ 0COOBIMU
CBOHCTBAaMHU.
[ITapuKOIOAIINITHIKOBEIE,
HM3HOCOCTOMKHE, KOPPO3UOHHO-
croiikue cranu. Kapocroiikue u
JKapOINPOYHbIE CTaJIH U CILIABBL.
Xnanocrotikue ctanu. /Cp/

IK-1.4

JI1.1 J11.2
J1.3
J1.4J12.1
J12.2
0133 26 58

Pasnen 4. 4.Da3oBLIe
npeBpaIieHns B
JKeJIe30yTJIePOIUCTHIX CIJIaBaX.

4.1

OCHOBBI TEOPUU TEPMUUYECKOU
obpabotku cranu. Obpa3oBaHue
ayCTCHUTA IIPU Harpese.
Knaccudwrkanus BumoB
TepMHudeckoit 00paboTku. OTxUT 1
HOpManu3anys. 3akajika cTaly,
pazInyYHbIE €€ COCOOBI.
Oxnaxjaromue cpesipl Ipu
3aKaJke. 3aKaIuBaeMOCTb U
MpoKaJTMBaeMocCTh ctaiu. /Cp/

IK-1.4

JI1.1 J11.2
J1.3
J11.4J12.1
J12.2
3132326 37
38

4.2

[peBparueHns npy OTIycKe U
CTapeHUH 3aKAJICHHOM CTaJIH.
Tepmuueckast 06paboTka npu
OTPHLATEJILHBIX TEMIIEpaTypax.
Tepmomexanndeckast 00paboTKa
cramu. Tepmudeckas o6paboTka
yyryHa. Jleekrbl, BO3HHKAIOIIHE
TP TEPMHUYECKOIT 00paboTKe
cramu. /J1a6/

IK-1.4

J1.1J11.2
J1.3
J11.4J12.1
J12.2
01 92 56 08

Paszpen 5. S.Xumuxo-
TepMuyeckasi 00padoTKa cTaIu.




5.1 OCHOBBI XUMUKO-TEPMHYECKOI 2 3 IK-1.4 J1.1J11.2 0
00pabOTKK CTAITH. JI1.3
IlemenTarus. A3oTHpoBaHue. JI1.4J12.1
uanuposanue. Auddy3nonHas 2.2
metasumzanus. [Ipumepsr 212323536
TEPMHUYECKOW U XUMHUKO- 27 38
TepMHUIECKO 00pabOTKHN neTaeit
TPaKTOPOB U
CEJIbCKOXO35IICTBEHHBIX MALIHH.

/J1ab/

5.2 M3yueHne MUKPOCTPYKTYPBI 2 3 [IK-1.4 JI1.1 J11.2 0
IIBETHBIX METAJJIOB M CIIJIABOB, UX JI1.3
KiaccuuKanus U MapKUPOBKa. JI1.4J12.1
O6nacte npumenenus /J1a6/ J2.2

313233 36
38

53 OCHOBBI XUMHKO-TEPMHUYECKOIH 2 6 IK-1.4 JIT.1 JI1.2 0
00pabOoTKK CTAITH. JI1.3
IlemenTarus. A30oTupoBaHue. JI1.4J12.1
uanuposanue. Auddy3nonHas J12.2
MeTaJUIn3aLusl. 2126 28

/Cp/

5.4 OO0pa3oBaHue ayCTEHHUTA IPH 2 4 [IK-1.4 JI1.1 J11.2 0
HarpeBe. Kitaccuguxanus BUgoB J1.3
TepMHuYecKkoil 00paboTku. OTKUT U JI1.4J12.1
HOpMau3anys. 3akajika cTaly, 2.2
pasnmaHbie ee crnocoOst. /Cp/ 31323536
Paznen 6. 6.11BeTHbIE MeTANLIBI U
ciiiaBbl. [lepcniekTuBBI pUMe-

HEHMSI HOBBIX MATEPHAJIOB H
MeTObI HX YIPOYHEHUsI

6.1 MaruuTHbIE 1 HEMarHUTHBIE CTaJIN 2 2 [IK-1.4 JI1.1 J11.2 0
M CILIABHIL. LIBEeTHBIC METAILIbI M HX JI1.3
CIIaBbl. Meb U e€ CIUIaBHhI, JI1.4J12.1
JaTyHU U OpPOH3BI. ATIOMUHHIN U J12.2
€T0 CIIIaBbl. AHTH(PUKINOHHEIE 31323536
Marepuaisl. TpeGoBaHus, ICYACL
MIPEIBSIBIISICMBIC K HAM,
cTpykrypa. Hemerannuueckue
Marepuainsl. [Topomikossie
Matepuainsl. Knesmue marepuansl
u repmeTHku. Pesunsl. O61acTh
IIpUMEHEeHHUs, cBoicTBa. /Cp/

6.2 MaruuTHble ¥ HEMarHUTHEBIC CTaJId 2 4 [1K-1.4 JI1.1 J11.2 0
M CILIaBHI. [[BEeTHBIC METaIIBI M X JI1.3
CITaBbl. Meb U €€ CIUIaBHI, JI1.4J12.1
JaTyHU U OPOH3BL. ATIOMHUHHIN U 2.2
ero cruiassl. /Cp/ 31 33 36 38

6.3 AHTU(DPUKIIMOHHBIC MaTEPUAIIBI 1 2 2 IK-1.4 JIT.1JI1.2 0
nx wraccudukanys. TpedoBaHu, J1.3
NIPEABABISIEMBIE K HUM, JI1.4J12.1
cTpykrypa. Hemerannnueckue 2.2
matepuainsl. /Cp/ 2123 56 38

6.4 IMonrororka y 3a4éry /3auét/ 2 4 IK-1.4 JI.1 J11.2 0

J1.3
JI1.4J12.1
2.2
313233 36
38

6. @OH/J]I OIEHOYHbIX CPEICTB

6.1. KoHTpoJIbHBIE BOMPOCHI U 32/1aHUS

OreHoOYHBIE CPECTBA Il KOHTPOJIS yCIEBAEMOCTHU U Pe3yIbTaTOB OCBOCHHs yueOHOM AUCIMILIUHBI HaxoaaTce B YMK/]
Bomnpock! k 3auéTy.
1. ATOMHO-KpHCTaJIIIMYECKOE CTPOCHUE METAILIOB.




2. OcHOBHBIE CBOMCTBA METAJIJIOB!

MexaHHn4eckue CBOWCTBA METAILIOB U CILIABOB!

2.1. Ilpu cTaTUYECKUX UCTIBITAHUSAX.

2.2. Ilpu q{MHAMMYECKUX UCTIBITAHUSX.

2.3. ITpu nuxinyeckux (MepeMEHHbIX UCIIBITAHUSAX).

3. CtpoeHHEe METAIIIMUECKOTO CIINTKA.

4. Nedopmarust METaJLIOB.

5. I3MeHeHHe CTpyKTyphl METAIJIOB IIPH IIACTHUYECKOH nedopmanun. SIBneHne HakIena.
6. AJUTOTpONIHS METAJLIOB.

7. SIBneHue noy3y4ecTH.

8. [Tomyuenue cranm.

9. Ilony4enue yyryHa.

10. Knmaccuduxanust MeTamioB, 00J1aCTH MPUMEHEHHS Ba)KHEHIIINX METAIIOB U CILIIABOB.
11. Crioco6s! mosryueHus MeTauioB. MIcXoHbIe MaTepHaIbl METAJLTY PTHUECKOTO IPOM3BOICTBA.
12. ®a3bl ¥ CTPYKTYpHBIE COCTABISIONINE JHArPAMMBI COCTOSHHS CIIIaBoB cucTeMsl Fe — Fe3C.
13. IIpencraBnenue o npasuie Gpas 1 OTPE3KOB.

14. YrnepoaucTsie CTalu, UX MapKHUPOBKA U HA3HAYCHHE.

15. Knaccuukanus BUIOB TepMOOOPaOOTKH.

16. [leperpeB 1 mepexor CTay.

17. M30TepMudecKuii pacnajl ayCTEHUTA.

18. IIpeBpaleHye ayCTeHUTA [IPU HEMPEPHIBHOM OXJIAXKICHUU.

19. MapTreHcUTHOE TIpeBpalieHne, 00paboTKa CTaTH XOTO0HA0M.

20. IpeBparleHue MapTEHCHTA U OCTATOYHOTO ayCTEHHUTA IIPU HarpeBe.

21. OTnyck cTanu 1 ero BUIbL.

20. Crioco0BI 3aKaIKy CTAIIH.

22. 3aKaianBaeMOCTh U MPOKAJIUBAEMOCTh CTAJIH.

23. JTedekTsl TepMOOOPAOOTKH.

24. Bunsl XUMHKO-TepMHIECKOIT 00pabOTKH CTAH.

25. llemeHTaIus cTany, ee MocleaAyIomas TepMooopadoTKa.

26. MapkupoBKa JeTUPOBAaHHBIX CTaleH.

27 Knaccudukanus JerHpoBaHHBIX CTaJel 110 Ha3HAYCHHIO.

28. BnusHME NETHPYIOMUX IEMEHTOB Ha CBOWCTBA CTAJICH U Ha MTOIMMOP(H3M Kele3a.
29. XpynKoCTb CTalli MPH OTITYCKE.

30. Yiay4iaemble U IEMEHTHPYEMBIE CTalIH.

31. PeccopHO-IIPY>KUHHBIE CTaJIU.

32. Ilepeuncnute BaKHEHUIINE TPOMBIIIICHHBIC [[BETHBIEC METAJIIBI.

33. Yro Takoe 4epHOBasi Meb?

34. TlepeunciuTe 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 noapasnensiorces JaTyHH 110 crioco0y 00paboTku?

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

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

42. HazoBuTe pacpoCTpaHeHHbIE CIUIaBbl AIFOMUHUS, KAKOM COCTaB UMEET KaXKJbli U3 HUX?
43. Kaxoii TepMuueckoit 00paboTke moaBepraercst JI0paatoMUHUNA?

44, KakuMu cBOMCTBaMH 00J1a1acT AFOPATIOMAHHIA?

45. Kakne MaTepraibl Ha3bIBAIOTCS aHTH(PUKIHOHHBIMH?

46. Iepeuncnure cBOHCTBA AaHTHU()PUKIIMOHHBIX MATEPHAIIOB

47. IlepeuncnnuTe HeMETaJUIMYECKHUE aHTH()PUKIMOHHBIE MaTepHAaIIbl

48. Yto Takoe KOppPO3Hs METAILIOB?

49. Kak MOKHO Ipe0XpaHUTh METAILIbI U CIUIaBbI OT KOPPO3UU?

50. B yeM CyIIHOCTb TaIbBaHUUECKOTO CIIOC00a MOKPBITHS METAIOB?

51. Kakast mOBEpXHOCTb CHIIBHEE KOPPOJUPYET - IOcIe 00paOOTKM PE3LIOM  HIIM MOCIIE TTOJIMPOBAHMS?
52. Yto Takoe noa3y4ecTb MeTauioB?

53. Kputepuu OIeHKH >KapOIIPOYHBIX CBOUCTB.

54. CnnaBbl Ha OCHOBe TUTaHa. VX cBolicTBa U MapKUpPOBKA.

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

56. CrinaBbl Ha OcHOBe Menu. VX CBOMCTBa U MapKUPOBKA.

57. Meramnypruueckoe npou3BoAcTBo. [lonyyeHre IBETHBIX METAIIOB.

58. CriocoObI IPOU3BOJICTBA MEAH, UX KIACCU(HUKALIU K METO/BI OOOTaICHUS.

59. UcxoaHble TEXHOIOTUYECKHE CTa UM IPOU3BOJCTBA AJIFOMUHMSL.

60. OCHOBBI TEXHOJIOTUH IPOU3BOJCTBA MarHHUSI.

61. TexHonOrMsA NPOU3BOJCTBA LIUHKA MIEKTPOTUTHBIM CIIOCOOOM.

63. Knaccudukanms alloOMUHHEBBIX U METHBIX CILIABOB.

64. IloHsATHE O CTPOEHUU METAIIOB U CILIABOB, UX MAKPO- U MUKPOCTPYKTYpa.

65. MexaHu4eckue cBOCcTBa METAIUIOB. METOABI UCCIIE0BAHHS U KOHTPOJISI KAUEeCTBA METAJUIOB U Me-TAJUTMYECKUX U3JIEIHH.




66. Bune! koppo3un. CyImHOCTh XUMHUYECKOH M IIEKTPOXUMHYIECKON KOPPO3UU METAIIOB.
67.0co006eHHOCTH KOPPO3UOHHBIX ABJIEHUH Yy METAJLIOB U CILUIABOB B Pa3IMYHBIX Cpelax.
68. Hanpiienne matepuanoB. MeTozbl HalbUICHUS.

69. CTpyKTypa U CBOICTBA HAITBIISEMOI MOBEPXHOCTH.

70. O6nacTi NPUMEHEHUS HANIBLISIEMBIX MATEPHAIOB U MIOKPBITHH.

6.2. Tembl NUCHbMEHHBIX PadOT

KoHTponbHast paboTa CTyJEHTOB 3a09HOM (hOPMBI O0yUCHUS
Pabota cocTouT U3 TPEX BOIPOCOB, OXBATHIBAIONINX KyPC TUCIUILIMHBI, U BBITOIHIETCS 10 OA-HOMY M3 YKa3aHHBIX BAPHAHTOB.
Bri6op BapuaHTa onpezenseTcs nepBoil OykBoil (haMunuu cTyAeHTa 1 HocaefHe nupoii 3a4eTHON KHIKKH.

ITepeueHb BapuaHTOB 33/1aHNI KOHTPOJIBEHOH PabOTHI, METOIMKA €€ BBIIIOJIHEHHSI U HE00X0MMast JINTepaTypa IIPUBEACHbI B
METOIMYECKIX yKa3aHUAX [UIS HallMCaHN KOHTPOJIBHOU paboTHL.

6.3. Ilpoueaypa oueHuBaHus

6.4. IlepeueHb BUIOB OLIEHOYHBIX CPeICTB

7. YHEBHO-METOANMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOXY JISA)

7.1. Pekomenyemasi qureparypa

7.1.1. OcHoBHAs1 IMTepaTypa

ABTOpBI, COCTaBUTENN

3arnasue

W3narenbcTBO, IO

JI1.1 | Xonpsuunosa T.H. MartepuanoBeqeHue: Kype JIEKIUN ATl CTyJEHTOB HoBouepxkacck, 2014,
cnenuanbHOCTH "CepBHC TPAHCTIOPTHBIX M TEXHOJIOTHUECKHX http://biblio.dongau.ru/MegaPr
MamvH 1 obopynosanus (BoxHoe xo3siicTB0)" 1 "MammuHb 1 oNIMI/Web
00opyI0BaHUE MIPUPOA000YCTPOICTBA U 3aLIUTHI OKPYKAIOIEH
cpenst”

JI1.2 | XonpstauHosa T.1. MarepuanoBeaeHue: Kypc JEKIHI 1751 CTyI€HTOB HalpaBIECHUS Hosouepkacck, 2015,
noarotoBkr "HazeMHBIE TPAHCTIOPTHO-TEXHOJIOTUICCKIEC http://biblio.dongau.ru/MegaPr
koMIutekcsl", "HazeMHbIE TPAaHCIOPTHO-TEXHOIOTUUECKUE oNIMI/UserEntry?
cpenctpa, "DKCIUTyaTalysi TPAHCIOPTHO-TEXHOJIOTHYECKUX Action=Link FindDoc&id=74
MAIIFH H KOMIIIEKCOB" 39&idb=0

JI1.3 |I'pumenxo B.B., TexHOTOTHsI KOHCTPYKIIMOHHBIX MaTepHAaJIOB: yaeOHOe mocodme Hosouepxacck, 2018,

Konomsia B.A., JUISL CTYJICHTOB OYHOH M 3a09HOH (opM 00ydeHNS HapaBICHUSL http://biblio.dongau.ru/MegaPr
Pessiko C.1. noArotoBky "HazeMHbIE TPaHCTIOPTHO-TEXHOJIOTUUECKHE oNIMI/UserEntry?
KOMIUTEKCHI", "DKCIUTyaTalus TPaHCIIOPTHO-TEXHOIOTHIECKUX Action=Link FindDoc&id=25
MaIlIFH 1 KOMITIEKCOB" U crermaibHocTH "HazemHbIe 4656&idb=0
TPaHCIIOPTHO-TEXHOIOTHYIECKHE CpeacTBa"
1.4 |Houckux C. A., OCHOBBI COBPEMEHHOTO MaTepUallOBeIeHN: yaeOHOe TTocodue Mocksa ; bepnun: dupexr-
Cemun B. H. JUTSL CPEHUX TPO(ECCHOHATBEHBIX U BRICIINX YISOHBIX Menua, 2020,
3aBeJICHUN https://biblioclub.ru/index.php?
page=book&id=571874
7.1.2. JlonoJHUTEIbHAS JUTEPATYpa
ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBo, ron
JI2.1 |T'anuena T.D., CoBpeMeHHbIE JOPOKHO-CTPOUTENBHBIE MaTepHabl: yIeOHOe Cankr-IletepOypr: [Ipocmekr
Ab6nynnun A.W. nocoOue 11 By30B 10 HarpasiaeHHIo "CTpoUuTenscTBO" Hayxku, 2014,
npodus "ABTOMOOMIIEHBIC TOpOTH”
JI2.2 | HoBouepk. HHX.- IIpuMeHeHne BETHBIX METAIIJIOB M MAaTEPUAIIOB B TEXHOJIOTHH Hosouepxacck, 2014,
memmop. uH-T ITAY, | mpon3BoaCTBa MallliH: METOTUYECKHE YKA3aHHS K BHITIOJTHEHUIO http://biblio.dongau.ru/MegaPr
kad. cepBuca MPaKTHYECKUX paboT Uil CTYAEHTOB HAalPaBJICHUS OATOTOBKU oNIMI/Web
TPaHCIIOPTHBIX U "DKCILTyaTalys TPaHCIIOPTHO-TEXHOJIOTHYECKUX MAIITHH 1
TEXHOJIOT. MAIlUH ; KoMmIIIekcoB" Tipo¢ s "CepBHC TPAHCTIOPTHEIX U
coct. T.W. TEXHOJIOTHYECKUX MAIIH U 000pyROoBaHUS (BOAHOE X035 CTBO)"
XomnpsiHUHOBA
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHHKAIIMOHHOI ceTH "UHTepHeT"
7.2.1 Odununansueiii caiit HUMU Jorl'AY ¢ noctynom B www.ngma.su (110 JOTUHY-I1apOJII0)
JJIEKTPOHHYIO OUOIUOTEKY
7.2.2 ®denepanbHas Ciryk0a 10 IKOJIOTHYECKOMY, http://www.gosnadzor.ru/ (cBOOOTHBII)

aBapuax 1 T.II.

TEXHOJIOTHYECKOMY U aTOMHOMY Han3opy. basza
OTKPBITHIX JaHHBIX: HODMATHUBHBIE aKThI, CBEJCHHS 00




723 ®DenepanbHOE areHTCTBO 110 TEXHUYECKOMY https://www.gost.ru/portal/gost//home/standarts (cBoG0oHBIIT)
perynupoBaHuo U MeTponorad. Kartanmor
HaIMOHAJBHBIX, MEKTOCYIapCTBEHHBIX,
MEXITyHAPOIHBIX CTAHAAPTOB U TEXHUIECKUX
periiaMeHTOB
7.2.4 HNHudopmaninoHHO-CIpaBOYHAasT CHCTEMa http://www.consultant.ru/ (B mokanbHo# cetn BY3a -
«KOHCYIbTaHT IITIOC» cBoOOHbIH [cornamenue OVS s pemenuii ES
#V2162234], npu ucHonab30BaHUM CEpBHUCaA 3aKa3a
JIOKyMEHTOB Ha caiiTe — OecIuIaTHO C 0000 KOMIBIOTEpa).
7.2.5 WNndopmanmonHo-cnpaBoyHas cucrema «l apanr» http://www.garant.ru/ (ipu UCIIOJIb30BaHUU CEPBUCA 3aKa3a
JIOKYMEHTOB Ha CaiiTe — 0eCIDIaTHO ¢ JII000T0 KOMITBIOTEpa)
7.2.6 Texumdeckas muteparypa. TexJIuT.py http://www.tehlit.ru/index.htm (cBoGOIHBII)
7.2.7 EnnHoe okHO A0CTymHa K 00pa3oBaTelIbHBIM pecypcaM. | http://window.edu.ru/catalog/resources?p _rubr=2.2.75.5
Paznen — [IpomsbliieHHOE TPOU3BOICTBO (cBOOOTHBIIA)
7.2.8 Poccutiickas rocynapcTBeHHas ondmamnoreka (Gonn https://www.rsl.ru/ (cBoOoTHBIIT)
JJIEKTPOHHBIX JOKYMEHTOB)
7.3 IlepedeHs MpOrpaMMHOro odecnedeHust
7.3.1 Cucrema TpexmepHoro moaenuposanust KOMITAC Cyb6nuuen3unonnsiii gorosop Ne 27-P15 ot 13.04.2015 ¢
3D 000 "ACKOH-IOr" (JIunenznonnoe cornamenne KAJI-15-
0377)
732 Autodesk Academic Resource Center (Autocad 2022, | CormnamieHue o Ipe10CTaBICHIH JIUIEH3NH U OKa3aHUU
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) yenyr ot 14.07.2014 r. Autodesk Academic Resource Center
7.3.3 AdobeAcrobatReader DC JInneH3nOHHBII TOTOBOP HA TIPOrpaMMHOE 00ecieueHre st
MepCOHAIBHBIX KoMITbIoTepoB Platform
Clients PC_ WWEULA-ru_RU-20150407_1357
AdobeSystemsIncorporated (6eccpouHo).
7.3.4 Opera
7.3.5 Yandex browser
7.3.6 7-Zip
7.3.7 Googl Chrome
73.8 MS Windows XP,7,8, 8.1, 10; Cybnuuensnonnsiii gorosop Ne502 ot 03.12.2020 . AO
«Cod¢rJlaiin Tperio»
7.3.9 Microsoft Teams [IpenocraBnsercs GecriaTHO
7.3.10 Java Agent Development Framework (JADE) GNU LESSER GENERAL PUBLIC LICENSE Version 3, 29
June 2007
7.4 IlepeyeHb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 baser nanasix OO0 "PernoHanbHbIM
nH(GOPMAIMOHHBIA HHICKC IUTHPOBAHUS"
7.4.2 ba3zer manabix OOO Hayunas anekTpoHHas http://elibrary.ru/
6ubnuorexa
7.4.3 basbr manabix OO0 "Tpecc-Uupopm" (KoHCyapTaHT https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIMITJINHBI (MOAYJIS)
8.1 2410 CrnennambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 H TEXHIYECKIMU

npenoaaBaTeis.

CpenCTBaMH O0YYEHHS, CIy KaIllUMHU JJISI IPEACTABICHI HH()OPMAIINH OOJIBIION Ay TUTOPHH:
Habop nemMoHcTpaimoHHOro 060pyn0BaHus (IEPEHOCHOM): 9KpaH - | MIT.; mpoeKTop - 1 mT.;
HOYTOYK - 1 iT.; YueOHO-HarIsaaHble nocobus — 24 mrt.; JlaGopaTopHble yCTaHOBKU
«Pocyunpubop» - 5 mrt.; Jlaboparopusie creHns! « Temnorexankay - 5 mr.; [lnmmudosamsHas
MamiHa — 2 mrt.; PaspsiBHag mammnaa TIIT-4 — 1mT; Mukpockon MUM-7; Tsepmomep TK-2;
Habop o6pa3ios yactoTs! moBepxHoctu — 1 mt.; Habop 00pa3noB TOKapHBIX PE3LIOB U CBEPI;
OrnerymmuTens - 1 wrt.; JJocka — 1 mT.; Paboune mecra crymenToB; Pabodee mecto

9. METOAUNYECKHUE YKA3ZAHUWSA JJISA OBYYAIOIIUXCSA IO OCBOEHHUIO JTUCIUITIJIMHBI (MOAY JIS)

1. ITomoxenue o Tekymeit arrectanuu odydaronruxcs 8 HUMU [ITAY : (BBeaeHo B AelcTBUE IMpuka3oM aupekropa Nell9 or 14
utoiist 2015 r.) / HoBouepk. umx.-menuop. uH-T JJonckoit [AY.- HoBouepkacck, 2015.- URL : http://ngma.su (nata oOparieHus:
27.08.2021). - Tekct : NEKTPOHHBIH.
2. TunoBele GOPMBI TUTYIIFHBIX JTHCTOB TEKCTOBOH TOKYMEHTAIINH, BBITIOJHSAEMON CTyJeHTaMH B ydeOHOM mporiecce / HoBogepk.
uHK.-Menunop. uH-T JloHckoit 'AY .- HoBouepkacck, 2015.- URL : http:/ngma.su (gata o6pamenus: 27.08.2021). - TexcT :
3JIEKTPOHHBIH.
3. IlonoxxeHue o KypcoBOM IpoekTe (paboTe) 00yUaromuxcs, OCBANBAIOIINX 00pa30BaTENbHbIE IPOTPAMMBI OaKanaBpHaTa,
CTEIIAINTEeTa, MATUCTPATyPH! : (BBEJCH B AeHCTBHE MpuKa3oM aupekropa Nel20 ot 14 urons 2015r.) / HoBouepk. HHX.-MEINOP. HH
-1 Jlonckoit AY.- HoBouepkacck, 2015.- URL : http://ngma.su (nata oopamenus: 27.08.2021). - Tekct : 3IeKTPOHHBII.

4. ITono>xeHUE O MPOMEKYTOUHOM aTTECTAIIMU 00yJaroIINXCs 110 IpOrpaMMaM BhICIIEro 00pa30-BaHus : (BBEICHO B AeicTBHE




npukazoM aupekropa HUMU Jonckoit 'AY Ne3-OJ] ot 18 stBaps 2018 r.) / HoBowepk. nmx.-menuop. uH-T JJoHckoit [AY .-
HoBouepkacck, 2018. - URL : http://ngma.su (nata oopamenus: 27.08.2021). - TekcT : 31eKTPOHHBIH.

IMpuctynas K M3y4eHHIO TUCIUILINHEI HEOOXOIMMO B ITEPBYIO 04Yepeb 03HAKOMHTECS ¢ cofepkanreM PI1/I. JIekunu nMeroT Henbio
JIaTh CUCTEMATU3UPOBAHHBIC OCHOBBI HAYYHBIX 3HAHHI 00 OOIIUX BOMPOCAX MUCHHUILIHHBL [Ipy H3y4eHHH u IpopadoTKe
TEOPETUYECKOTO MaTepraa Al 00ydJarouxcss He0OX0AUMO:

- MOBTOPUTH 3aKOHCIICKTUPOBAHHBIN Ha JICKIMOHHOM 3aHATHH MaTepHall U TOMOJHUTH €ro C y4e-TOM PEKOMEHJOBAaHHOH IT0 TaHHOM
TEME JINTEPATYPhI;

- [IPU CaMOCTOSITEILHOM U3yYCHUH TEMBI C/ICNIATh KOHCIICKT, HCIIOb3Ys pekoMeHtoBaHHbIe B PI1J] mutepaTypHble HCTOYHHUKA U
pecypchbl HHpOPMaMOHHO-TEICKOMMYHHKAIIMOHHOM ceTn «HTep-HeT».
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