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1. eau u 3a1a4u y4eOHOM TMCUUNIMHBI

Jucuummna «MartepuajaoBeeHUe M TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MAaTEpUAJIOB» SIBISETCS
muctummuHor  cnennanuzammun GI'OC BO  (B1.0.22), dopmupyromeid  mpodeccuoHalbHYIO
IIOITOTOBKY MHXKEHEpa -Cy10BOAUTENS 10 crienuainbHocTu 26.05.05 «CynoBoxaeHnuey. Jucuuninnna
«MarepuanoBeieHM€ U TEXHOJIOIHUsS KOHCTPYKIMOHHBIX MaTEpUaJIOB) SBISETCS 00s3aTeIbHOU B
nporecce NOArOTOBKY MH)KEHEepa-CyI0MEXaHUKa.

Llenvro npenoiaBaHus ABJISIETCS TO3HAHKUE IIPUPO/IBI U CBOMCTB MaTe€pUasoOB, CBA3b MEXIY X
COCTaBOM, CTPYKTYpPOIl ¥ CBOMCTBaMHU, 3aKOHOMEPHOCTH WX U3MEHEHUS MPH TEIIOBBIX, XUMUYECKHX,
MEXaHUYECKUX, JIEKTPOMArHUTHBIX, PAJUALIMOHHBIX U JIPYTUX BO3JEHCTBUAX, a TAKXKE METOAOB UX
YIPOYHEHUs JAJ1s1 Hanbosee 3P PEeKTHBHOTO HCIIOIB30BAaHMS B TEXHUKE.

OCHOBHBIMU 3a0auamu TACUMILIUHBI SBIISIOTCS

* u3ydyeHHE (PHU3UYECKYI0 CYIIHOCTH SBJICHUH, NPOMCXOSAIIMX B MarepHajgax IpH
BO3/ICHCTBUY, HA HUX PA3JIMYHBIX ()aKTOPOB B YCIOBUAX MPOU3BOJCTBA U IKCIUTyaTallUU UX BIIUSHHE
Ha CTPYKTYpY U CBOMCTBa MaTepHAJIOB;

* U3y4EHHUE 3aBUCUMOCTU MEXKIY COCTaBOM, CTPOEHHEM U CBOMCTBAMU MaTEepHaJIOB;

* WU3yYCHHE TEOPUU W TPAKTHUKU PA3IUYHBIX CIIOCOOOB YIPOUYHEHHS MAaTepHajoB,
o0ecreynBaroIUX BbICOKYIO HAJIe)KHOCTh U JIOJTOBEUHOCTh JeTaje MallluH, HHCTPYMEHTA U IPYTHX
N30SI,

* U3y4€HHE OCHOBHBIX IPYIIbI METAUIMYECKUX U HEMETAJIUIMYECKHX MaTepUalioB, UX CBOUCTB
1 o01acTu NPUMEHEHUS;

* H3YyYEHHE OCHOBHBIX CIOCOOOB  (OpMOOOPa30BaHUS MaTEpUAIOB, CBAPOYHOIO
MIPOU3BOJICTBO.

B pe3ynbrare u3ydeHus AUCUUILUIMHBI CTYAEHT JI0JIKEH:
3HaMb:

* CTPOCHHE U CBOMCTBA KOHCTPYKLIMOHHBIX U KCIUTyaTallMOHHBIX MaT€pPHAJIOB, IPUMEHIEMBIX
IIPU PEMOHTE, SKCILTyaTallud U TEXHUYECKOM OOCITYy>KUBAaHHM, CYIIHOCTH SIBJICHUH, TPOUCXOAIINX B
MaTepHualiaX B yCIOBHUSX IKCIUTyaTalluy H3/ICIHS;

* COBpPEMEHHbIE CIOCOOBI MOJIyUYEHHs] MaTepHaIoB U U3/AEIMNA U3 HUX C 33/JaHHBIM YPOBHEM
AKCIUTyaTallMOHHBIX CBOWCTB;

* CBapOYHOE MTPOU3BO/ICTBO, TEXHOJOTHUECKHUE MTPOLECChl 00pabOTKH;

* HOPMATHUBHI TEXHUYECKOTO OOCITY)KUBAHHS X PEMOHTA.

ymemy:

* aHAJIM3UPOBAThH CTPYKTYPY U CBOMCTBA MaTEPHAJIOB;

* OLICHHUBATh COCTOSTHUE CYJJOBBIX TEXHUYECKUX CPEJICTB;

* BBISIBJIATH TIPUYHHBI OTKA30B;

* onpeaesATh 00BEKT PEMOHTHBIX PadoT;

* TPOBOJIUTH BEIOOp MaTepuanoB sl OOecreueHHs] PEeMOHTa, C y4eTOM HX CBOWHCTB M
apaMeTpoB.

IIpuobpecmu nagviku:

* IPaBUIILHOT'O BBIOOpA MaTEpHAIIOB € TPeOYEeMbIM KOMIIJIEKCOM CBOWCTB;

*Ha3HAYCHUS TEXHOJIIOTHYECKUX METOJIOB 00OpaOOTKH MaTepPHaJIOB IS MOTydeHHs TPeOyeMbIX
HKCIUTYaTal[MOHHBIX CBOMCTB.

2. TpeOoBaHusl K pe3yJibTaTaM OCBOECHUS TUCIIUTNIMHBI

[Tporiecc w3ydeHWs JTUCHMIDIMHBI HANpaBieH Ha QopmupoBaHue MPOdecCHOHATBHBIX
KOMITCTCHITHM:

obwenpogheccuonanbHvie KoMnemeHyuu

OIIK-2 - crnocoOeH TMPUMEHSTh E€CTECTBEHHOHAyYHbIE U OOIIEMH)KEHEPHbIE 3HaHUS,
AHATMTHYECKHE METOBI B Tpo(hecCHOHaTbHON NeTEIHHOCTH.
[Tnaaupyemblie pe3yabTaThl 00YUYCHUS MPU U3YUCHUH TUCIUILINHBI, COOTHECEHHBIE C TUTAHUPYEMBIMU
pe3ybpTaTaMu OCBOCHHS 00pa30BaTeIbHON IPOrpaMMbl ITPEACTaBICHBI B Ta0IuUIE 1.



Tabmuma 1

HBIX JUCIIATIINH,
CBSI3aHHBIC B

po¢eCCHOHAIIbH
oM JIeITEIbHOCTH

TpeOYEeMBIX IKCIITyaTallHOHHBIX
CBOMWCTB.

Haumeno Kon IlianupyemMblii pe3yabTat 00y4eHust Kon
BaHHe HANMMEHOBaHUSA M0 AUCHHUIIUHE NnoKa3aTteJs
Kon | xommneren HHIHKATOPA OCBOEHMSI
KOMIIe 1000 AOCTHKEHU S
TeHIH npogeccuoHab
" HOM
KOMIEeTeHIIHH
HN-lonk-2: 3naer | 3HaTh:
OCHOBHBIE - CTPOCHHE U CBOMCTBA 3 (OIIK-2)1
3aKOHBI KOHCTPYKIIMOHHBIX H
€CTeCTBEHHOHAYY | HKCIUTyaTAalMOHHBIX MaTEpUAJIOB,
HBIX JUCIHIUINH, | IPUMEHSEMBIX IIPH PEMOHTE,
CBSI3aHHBIE C OKCIUTYyaTaIlM U TEXHHYECKOM
@ npodeCCHOHANIBH | 00CTYKMBAaHUU, CYIIHOCTH SIBJICHUH,
<l ou MPOUCXOJISIINX B MaTepUaNIaxX B 3 (OIIK-2)2
e JEeSITeIbHOCTBIO YCIOBHSIX 3KCILTyaTallMU U3JCITHUS;
S - COBPEMEHHBIE CTIOCOOBI MOITYYEHHUS
2 MaTepHualoB U U3ACIIUNA U3 HUX C 3 (OIIK-2)3
§ 3aJJaHHBIM YPOBHEM
2 JKCIUTyaTal[MOHHBIX CBOMCTB; 3 (OIIK-2)4
= -CBapOYHOE IPOU3BOICTBO,
§ TEXHOJIOTUYECKUE TIPOIIECCHI
= 00paboTKu;
S -HOPMaTHBBI TEXHHUYECKOTO
cE 00CITy’)KHBaHUS ¥ PEMOHTA.
<o)
o]
2 NJ-3onk- YMmern: Y(OIIK-2)1
& 2:YMmeer - aHAJIM3UPOBATh CTPYKTYPY U CBOMCTBA
OIIK-2 o
3} MPUMEHSITh MaTepHalos; VY (OIIK-2)2
§ OCHOBHbIE - OLICHUBATh COCTOSIHME TEXHUYECKUX
5 3aKOHBI CpPEICTB; VY (OIIK-2)3
Lg €CTECTBEHHOHAYU | - BBISBIISATH IPHYMHBI OTKA30B B padoTe
Q
< HBIX JUCUMIUINH, | 000pyAOBaHUs VY(OIIK-2)4
2 CBSI3aHHBIE B - IPOBOJIUTH BBIOOP MaTEpHAIIOB JUIs
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i
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2.1. Cnenmdukanus MUHUMAIBHOTO CTaHIapTa KOMIIETEHTHOCTH B COOTBETCTBUU C
Kongenrmeit [ITHMB (ITpasuina 111/1 MK IT/THB 78 ¢ nonpaBkamu, pazaen A-11/2)

Tabnumna 2
3HaHue, MIOHUMAHHE U MeToabl Kpurepumn aj1si oOieHKH
Cepa npogeccuoHaIbHbIE AeMOHCTPalHu KOMIETEHTHOCTH
KOMIIETEHTHOC HaBbIKH KOMIIETEHTHOCTH
TH
TexHuyeckoe Texnuueckoe obcmyxuBanue | OueHka pe3yabTaToB PyuHBIe HHCTPYMEHTHI,
oOciy>)kuBaHue | u MOJITOTOBKH, U3MEpUTENbHBIE TPUOOPHI U
Y PEMOHT PEMOHT 000pYyIOBaHUS IIOJIydCHHOHU B KOHTPOJIbHO-
NEKTPUIECKOT | HIEKTPUYECKUX CHUCTEM, OJTHOM WJIM HECKOJBbKHX | M3MEPHUTEJIBHOE
0 pacnpenenTuTeNbHbIX UTOB, | U3 000pyZ0OBaHNE BHIOMPAIOTCS
U 3JIEKTPOMOTOPOB, cienyomux Gopm: u
3JIEKTPOHHOTO | T€HEPaTOpPOB, 1 0J100peHHas | UCIIOIb3YIOTCS
000pYyIOBaHMs | a TAKXKE AIIEKTPOCHCTEM U IIOATOTOBKA B | HaJUIeKAIIUM
000pYAOBaHHS IOCTOSIHHOTO | MacTEPCKUX o0pa3oM, ¥  TOJKOBaHHE
TOKa 2 0100peHHbIE | PE3YJIbTATOB
OOHapy>xeHHe NPaKTUYECKUI OMBIT U | TOYHOE
HEUCIIPAaBHOCTEN IIPOBEPKU Pazbopxka, ocMOTp, pEMOHT U
B ANEKTPOIIETISIX, | 3 OJOOPEHHBIA OTBIT cOopka
YCTaHOBJICHHE paboTsI o0opymoBaHUs
MECT HEHCIPAaBHOCTEH M MephI | 4 0T0OPEHHBII OMBIT POU3BOSTCS B
10 MPEAOTBPAILEHHIO MOJArOTOBKHU Ha COOTBETCTBHUHU c
MOBPEKICHUI yueOHOM CyaHE HACTaBJICHUSIMH U
XOPpOILIEeH NMPaKTUKON
Coopka u paboumne
HCHBITAHUS
MIPOU3BOASATCA B
COOTBETCTBHH C
HACTABJICHUSIMH U XOPOLIEH
MPaKTUKOU
Texanueckoe Hannexaiee 3HaHuE OK3aMeH U OllEHKAa BosnelictBue
o0cTyXMBaHHE | HaBBHIKOB pe3yNIbTaToB HEHUCIpaBHOCTEN Ha
Y PEMOHT paboThI ¢ PNEKTPUUECKUM U MOJITOTOBKH, B3aUMOCBSI3aHHbIE
CUCTEM MEXaHUYECKUM MOJTy4EHHON B OHOM JIBUTaTEIbHYIO
aBTOMATHKH U | 000pyJ0BaHHEM 10171 YCTaHOBKY U CUCTEMBI
yIpaBIeHUS TexHuka 6e30macHOCTH U HECKOJIbKHUX U3 TOYHO
TJIaBHON MOPSIIOK JIeHCTBUH ITpH CIICAYIOIINX OTIpeIeIIsieTCA, Cy/10BbIE
JIBUTATEILHON | aBapusax bopm: TEXHUYECKUE YEPTEKH
YCTaHOBKOH U bezonacHas uzossiuys 1 omoOpeHHBIN OTBIT IIPaBUIIBHO
BCIIOMOTaTeIbH | 000PYAOBAHMS U CBSA3aHHBIX C | pabOTHI YHUTAIOTCSI, U3MEPUTEIIbHbIC
BIMU HUM CUCTEM, Tpedyemast 10 2 0100pEHHBIN OMBIT u
MEXaHN3MaM{ | BBIJAYW TEPCOHAIY MIOATOTOBKH Ha KaJHOPOBOYHBIE IPUOOPHI

pasperieHus
Ha paboTy ¢ TAaKUMHU
MEXaHH3MaMH U
obopymoBaHuEM
[IpakTHyeckoe 3HaHUE
BOIIPOCOB

MPOBEPKH, TEXHUIECKOTO
o0CITyKHBaHHUS,
oOHapyXeHus
HEUCIPaBHOCTEW U pEMOHTA
[IpoBepka, oOHapykeHUE

yueOHOM

CyIHe

3 onoOpeHHas
OJITOTOBKA Ha
TpEeHaxepe,

rac 9TO IPUMEHUMO
4 omobpeHHas
ITOAITOTOBKA C
HCIIOJIb30BaHUEM
71a60paTOPHOTO
o0opynoBaHUS

MPaBUIIBHO UCTIONB3YIOTCS U
NpEANPUHSATHIC TCHCTBUS
000CHOBaHHBI

Wzomsius, pazdopka u
cOopka

HBHFaTeHLHOﬁ YCTAaHOBKH U
000pyI0BaHUS TIPOBOISTCS
B

COOTBETCTBHH C
PYKOBOJICTBAMH
HU3TOTOBUTEIIS TI0
0e30MmacHOCTH,

CYJIOBBIMU MHCTPYKITHSIMH,




HEUCTPaBHOCTEH U TpeOOBaHUSIMU

TEXHUYECKOE 00CITyKUBAHHUE, 3aKOHOJAaTEeNbCTBA

a TaKxe Y TIpaBUJIAMH TEXHHUKH
BOCCTAHOBJICHHE 6e3omacHoctu. [IpunsTHIE
ANIEKTPUYECKOTO U MEpHI

3IIEKTPOHHOTO OPUBOJIST K
KOHTPOJIBHOTO 000pyAOBaHUS BOCCTaHOBJICHUIO

b1 () CHCTEM aBTOMATHUKH H
pabouero cocTosHUS yIpaBIICHUS

METOJaMH, HanboJiee
MOAXOISIIMMH 1
COOTBETCTBYIOLTUMHU
peo0IIaTaroIIIM
00CTOSITEIILCTBAMH

3. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

VYuebnas muciummHa b1.0.22 «MarepuanoBeieHne W TEXHOJIOTHS KOHCTPYKIIMOHHBIX
MaTepUaloB» SBISETCS IUCHUIUIMHON 00S3aTEIbHOM YacTH B CTPYKType 00pa3oBaTelbHON
pOTpaMMbl, HEMOCPEJICTBEHHO CBs3aHa C TAaKUMH AWCHUIUIMHAMH, Kak, «DHEpPreTHYecKue
YCTAaHOBKM M 3JIEKTPOOOOPYAOBAHUE CYyIOB», «MeETpojorusi, CTaHAapTH3aLUs U CEepPTUPUKALUD),
«TeopeTnyeckre OCHOBBI AIIEKTPOTEXHUKAY.

3HaHMSA, YMEHUS M HaBBIKH, MOJYYEHHbIC OOYYAIOUIMMHUCS B XOAE HM3y4YCHUS IUCLUIUIAHBI
«MarepuanoBe/IeHHE U TEXHOJOTHS KOHCTPYKIIHOHHBIX MAaTEPUAIOBY», HEOOXOAMMBI JUIs TIOATOTOBKH
U CIaudl roCyJapCTBEHHOTO 5K3aMEHa, a TaKKe JJIs MOJTOTOBKM BBITYCKHON KBaTM(PUKAMOHHOM
paboTHLI.

JIMCIMITIMHA OTHOCUTCS K 9acTH, JOPMUPYEMON Y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOIICHHH B
CTPYKTYp€ OCHOBHOI 00pa30oBaTeIbHOM MPOTPaMMBbI

4. Conepskanue TUCUMILTHHBI

4.1 Temamuueckuii nian OUCYUNTIUHBL
ouHas goopma oby4eHus
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Pa3zgen 1. ATomHO- JIB*, Tect*
KpHCTALJIHYecKoe CTPOeHue 9 2 2 - - 6 | cobecenosa
BelecTBa HUE
Tema 1: BBenenue. 0
poc
Kpucrannuueckoe crpoeHue 15 1 (05 - - 1 TCI()JT*’
METAILIOB.
Tema 2: @opMupoBaHUE CTPYKTYpPBI 0
poc
MeTasula Py KPUCTaUTH3AIUH. 1,5 05105 - 1 TeIC) T*’




Tema 3: ®a3bl U CTPYKTYypa B

METAJUIMYECKUX CIUIaBax. 15 05105 Onp O,,(f’
Tect
Tema 4: ®opMupoBaHUE CTPYKTYPEI
PMHP PYKTYP Ompoc,JIb*
CIUTaBOB TIPH KPUCTAILTU3AIINY. 45 25105 Teer
Paznen 2. lepopmanus u JIB*, Tect*
pa3pylieHne MeTalJI0B. 8 4| 2 cobeceoBa
HHUC
Tema 1:Mexanndueckue CBOMCTBA Omnpoc,
METaJIOB 6 3 1 JIB*
Tect*
Tema 2: Buabl Hanps>KeHUH,
yopyrasi ¥ ImiacTuueckas 3 1 1 Ompoc,
nedhopmarus MeTauioB. JIb*,Tect*
Pa3nen 3. ’Kene3o u criiaBbl Ha JIb*, Tect*
€ro OCHOBe 16 10 | 6 cobecenosa
HHUC
Tewma 1: KomnoneHTs! 1 (ha3sl B
CHCTEME JKeJIe30-YIIIepPOI 1 1 Onpoc,
YHICpOAL. Tect*
Tema 2: JIlnarpamMma cocTosSIHUS
JKeJIe30-1IEMEHTHUT 5 1 1 Onpoc,
’ Tect™* P3
Tema 3: 4
YryH 45 | 25|05 Ongoc, ,
Tect* JIb
Tema 4: Cranu. CTpyKTypHBIE Onmpoc
KJIACChI JIESTUPOBAHHBIX CTaJICH. 4,5 25105 Teer* JIE*
Pa3nen 4. OcHoBbI Teopuu JIb*, Tect*
TepMHYEcKOoii 00paGoTKH CTaIH 13 6 | 4 cobecesoBa
HHUC
Tema 1: TIpeBparenus B craisix 3 2 2 Ompoc,
MIPYU HArPEeBE U OXJIAXKICHHUH Tecr*
Tewma 2: TexHonorus TepMUIECKOM 8 5 1 Ompoc,
00paboTku JIB* Tect*
Tema 3: TexHOJIOTHSI XUMHKO-

N Ompoc,
TEPMUYECKON U 4 3 1 Teer*
TEPMOMEXaHUUECKON 00pabOTKH
Pa3nen 5. [{BeTHbIE CIJIABBI JIB*, Tect*

6 4 2 cobecenoBa
HHUC
Tema 1: Menp u criiaBel Ha ee 7 15|05 Ompoc, .
OCHOBE JIB* Tect
Tema 2: Anro i M CIIIa a
M JFOMUHHH U CIIJIaBBI H 0.5 05 | 05 Onpo:,
€r0 OCHOBE Tect
Tema 3: CrraBel Ha OCHOBE MarHHs
| 05 |05]05 Oupoc,
TUTaHA Tect
Tema 4: AHTU(QPUKIIMOHHBIE CIUIABBI 25 15|05 O:IpOC, .
JIB* Tect
Pa3nes 6. MaTtepuaJibl ¥ CILUIABBI € JIB*, Tect*
0c00BIMH CBOIiCTBAMH 4 2 | 2 cobecenoBa
HHUC




Tema 1: Marepuaiibl BBICOKOI
IPOBOJMMOCTH ¥ BBICOKOT'O 25 05|05 - 2 Ormpoc,
' ' ' JIB* Tect*
COTPOTUBIICHUS
Omnpoc,
25 [15]05 (O R s
Tema 3MarHuToTBEpAbIC CIIJIABHI Ompoc,
P 25 [15]05 I O [
Tema 4:qudnexTpudeckue Ormpoc,
MaTepHaIbl 15 105105 i 1 Tect*
Pa3znen 7. Hemeranindeckue JIb*, Tect*
MaTepHAJIbI 4 2 2 - | cobecenoBa
HUE
Tema 1:0co0eHHOCTH CTPOCHHUS . 2 2 2 Ompoc,
Tect*
Tema 2:TepMorutacTUIHbIC 3 2 2 1 Ompoc,
MMOJIUMEPHI Tect*
Tema 3:Peakroruiactsr 3 5 5 1 Ompoc,
Tect*
Pa3pnen 8. Texuosorus JIB*, Tect*
KOHCTPYKIMOHHBIX MaTePHAJIOB 10 6 4 2 4 | cobecenosa
HHUC
Tema 1:OcHOBBI cCBapOYHOTO 4 3 1 5 5 Ormpoc,
[IPOU3BOJICTBA. Tect* JIb*
Tema 2:006paboTka MeTaIIOB 4 1 1 i 2 Ompoc,
pe3aHueM Tect*
Bcero 72 36 | 24 12 | 36
3auer

* JIb — noxroroBka gabopatopHoi paboThl; TecT — MOATOTOBKA K TECTHPOBAHUIO.

3aounas popma odyuenus

Tabmuna 4
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Paznen 1. ATomHoO- Omnpoc,
KPUCTAJUIMUYECKOE CTPOCHUE 9 1 0,5 - 05| 75 JIB*,
BEIIECTBA Tectr*
Paznen 2. lehopmanus u
paspylieHre METaIOB Ompoc,
9 1 0,5 - 05| 75 JIB*,
Tect*
Pasnen 3. JKene3o u criiaBel Ha €ero Orpoc,
OCHOBE 12 1 0,5 - 0,5 6 JIB*,
Tect*
Paznen 4. OcHOBBI TEOpUH U 0
N npoc,
TEXHOJIOTMH TEPMUYCCKON U
puiHee 14 1 (05| - |05]| 6 JIB*,
XHUMHUKO-TEPMUYECKON 00pabOTKHI Teer*
cranu




Pazgen 5. LIpeTHBIC CIIIaBBI 4 - 4
Paznen 6. MaTtepuanisl U CIUIaBbI C Ompoc,
0COOBIMH CBOHCTBAMH 9 1 (05| - |05] 75 JIB*

Tect*
Paznen 7. HemeTtannuueckue Ompoc,
MaTepualIbl 8 1 |05 - 7,5 | JIB*Tecr

*
Paznen 8. TexHomorus Ompoc,
KOHCTPYKIHOHHBIX MATEPHAIIOB 8 1 |05 - |05 14 HE*;FeCT
3auet 4 cemecTp -
Bcero 72 8 4 - 4 64
3auer

* JIb — noxroroBka jaboparopHoii paboThl; TecT — MOArOTOBKA K TECTHPOBAHUIO.
4.2 Cooepirrcanus oucuyuniunsl
Pa3)1e.11 1. ATOMHO'KPI/ICTZIJIJ'[I/I‘ICCKOG CTPpOCHHUE BEIIECTBA

Temal.l. Beenenue. Kpucrannnueckoe CTpOEHHE METAIIIOB.
Jlexyus
Paccmampusaemvie sonpocwi. Ilpenmer, nenu u 3anauu JucuUIuInHbl «MaTepuanoBeaeHue u
TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTepuanoB». MecTo TUCHMILIMHBI B CUCTEME TEXHMUYECKUX HayK.
Crpykrypa, coliep:kaHue AUCUUILIMHBI U €€ B3aUMOCBSI3b C IPYTUMH Y4€OHBIMU TUCHUIUIMHAMHU.
OOmast XxapakTepuCTUKa M CTPYKTypHbIE METOABl HCCIEIOBaHUS METaUIOB. ATOMHO-
KpUCTAJIJINYECKasi CTPYKTypa MeTasuIoB. JleeKTbl KpUCTAIUIMUECKON pelETKH METAJLIOB;

Tema 1.2. DopMupoBaHHe CTPYKTYpPbI METaJlIa TPH KPUCTATITU3AIIHH.
Jlexyus

Paccmampusaemvie 6onpocwi.  '0oMOTeHHas KpucTauIM3anys. [ eTeporeHHas KpUuCTauIA3amus.
Oneprust ['m66ca. LlenTpsl kpuctamumsanuu. Poct kpucramioB. CTpoeHHE METAUINYECKOTO CIUTKA.
Bennuuna 3epHa. Monudunuposanue. IlomumopdHubie mnpeBpamieHus. YClIOBHS NPOTEKaHUs
IIpEBpALLCHU.

Tema 1.3. ®a3bl ¥ CTPYKTYpa B METAJUIMYECKUX CIITIaBaX.
Jlexyus

Paccmampueaemvle 6onpocwi. TBEpABIE pacTBOPHI 3aMEIICHUS, BHEAPEHUS, YIOPSA0YEHHBIE,
HEYMOPSAIOYCHHBIC. YCJIOBHS 00pa3oBaHUs. XHUMHUYECKHE COCIUHEHUS, WHTEePMETAUINYECKHE,
anekTpoHHsie. Pa3bl JIaBeca. CTpyKTypa CIUIaBOB.

Temal. 4. ®opMupoBaHUE CTPYKTYPHI CIJIABOB MPU KPUCTAILITH3AIUH.
Jlexyus

Paccmampusaemvie sonpocwi. Tlponece kpuctannuzanuu u (Ha3oBbie MPEBpaIEHUS B CIIIaBaX.
dnykTyalus KOHIEHTpauu. BuamanmreTToBas cTpykTypa. [IpuHIIMT pa3sMepHOTro U CTPYKTYPHOTO
cooTBeTCTBUS. J[narpammsel pa3zoBoro paBHOBecHs. J(narpamMmma COCTOSIHHS CILIaBOB, 00pa3yOIIUX
HEOTpaHUYEHHBIE TBEPBIC pacTBOPHI JlarpaMMbl COCTOSTHUS CIJIaBOB, 00Pa3yIONMIUX OrpaHUYEHHBIE
TBEP/BIE PacTBOPHL. J(MarpaMMbl COCTOSIHUS CIUIABOB, KOMIIOHEHTHI KOTOPHIX UMEIOT MOTUMOPQHBIC
MIpEBpAIICHHS.

JlaGoparopHbie padoTsl pa3aena 1:

Jlabopamopuas paboma 1.1. Tema: «Makpockonuueckuti Memoo uccied08aHus Memaiios u Cnidasos.
(Makpoananus )».

Cooepoicanue 3anamus.

O3HAaKOMHUTBCS C METOAAMH MAaKpPOCKOMHMYECKOr0 aHalW3a M H3YyYUTh XapakTEpHBIC BHUJIbI
MaKpOCTPYKTYp Ha o00pa3iax >KeJe30yriepoaucThIX CIlaBoB. HayuuTh cTymeHTa (KypcaHTa)
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CaMOCTOSITENIbHO MPOBOJUTh MAaKPOCKOMUYECKHI aHaldu3 MO BBIBICHHIO J1e()EKTOB, HapyIIAIOUIINX
CIUIOLIHOCTh METaia.

Jlabopamopnas paboma 1.2. Tema: « Mukpockonuueckuii Memoo uccie008anus Memaios i CHIABOS.
(Muxpoananus)».

Cooepoicanue 3aHamus.

OCBOUTH TEXHOJIOTHIO TPHUTOTOBJICHUS MUKPOUUIU(OB, U3yYUTh MHUKPOCTPYKTYpPHI HUTU(POB 10 U
MOCJIe TPABJICHHUS MPU IMTOMOIIM METAIUIOrPaUIecKOr0 MUKPOCKOMA. Y SICHUTh MPUHITUI BBISBICHUS
CTPYKTYDP U MPAKTHUECKOE 3HAYCHUE TAHHOTO METO/IA.

CamocmosmenvHas paboma noo pykosoocmeom npenooasamens (CPII)
Ipumepwl npakmuueckux 3a0aHutl U camu 3a0aHUst NPUBOOSMCL 8 YUEeOHO-MEeMOOULECKOM NOCOOUU NO
oucyuniume.

Konmponvhvie 6onpocwi

1. Yro takoe MakpocTpyKTypa?

2. Kakumu crioco0amMu H3y4aroT MaKpOCTPYKTYpPY?

3. Jlns kakux 1eneil IpuMEeHsI0T aHaIu3 MaKpOCTPYKTYphI?

4. Kak nmoarotaBauBarOT 00pa3iibl Al MUKpoaHain3a?

5. Kak BBIABIAIOT: a) MAKPOCTPYKTYpPY; 0) MaKpOCTPOEHHUE JINTOTO CIUIABA; I') BOJOKHUCTOE
CTPOEHHE CTalIM; 1) ITYOMHY 3aKaJIEHHOTO U IEMEHTOBAHHOI'O CJIOEB?
61. Kakue 3agaum pemaroT ¢ OMOIIbIO MUKpOaHaIu3a?

7. CtpoeHue METaIOB U UX CBOMCTBA.

8. B uem 3axmouaercs METOAMKA IPUTOTOBIIEHUS] MUKPOLUTH(OB?

9. Kakue peakTHBBI IPUMEHSIOTCS 151 00paboTKy nutuda’?

10.Yrto Takoe momumoppusm?

11.YTo Takoe anuzorponus?

12.1edeKThl KpUCTATUTMIECKOTO CTPOSHUS.

13.YcnoBust 06pa3oBaHusl TBEP/IbIX PAaCTBOPOB.

14.0xapakrepu3yiiTe IBTEKTUUECKOE ITPEBPALLICHHE B CIIIaBaXx.
15.0xapaktepu3yiiTe IBTEKTOUIHOE MPEBPAIIEHUE B CILIABAX.

JIutepatypa [1,2,3]
Paznen 2. ledopmanusi u pa3pyuieHne MeTajlioB.

Tema 2.1. JlebopManius 1 pa3pyiieHne METAIIIIOB.
Jlexyus

Paccmampusaemvie sonpocai.
Bunel nanpsbkeHui, ympyras W mactuueckas jaedopmanms MeTamioB. Tekcrypa nedopmamum.
JebopmarimoHHOEe ~ YIPOYHEHHE  MOJUKPUCTAUIMUECKOoro  MmeTtaiwia.  CBepXIUIaCTUYHOCT,
CBEpXIUIACTUYECKasi CTPYKTypHast Aedopmarus. Paspymienune meramioB. TpaHCKpPHCTaUIUTHOE U
WHTEPKPUCTAJUIMTHOE pa3pylieHne. XJIaJHOJIOMKOCTh, KPUTHYECKAsl TEMIIEpaTypa XpyImKOCTH, TOPOT
XJIATHOJIOMKOCTH. BrusHue HarpeBa Ha CTPYKTypy AepOpMUPOBaHHOTO MeTamia. Bospar,
TTOJIMTOHU3AIIHS, TIEPEKPUCTAIITN3ANNS. XOJI0IHAs U Topstdas AedopMarius.

Tema?.2. MexaHn4ecKre CBONCTBA METAJLIIOB
Jlexyus

Paccmampueaemvlre 6onpocul.
OOmiasi xapakTepUCTUKa MEXaHWYeCKUX CBOMCTB. KOHCTpYKTHBHAs MPOYHOCTh METAJUTMUECKUX
MarepuanoB. MexaHn4ecKue CBOMCTBA, ONpeAeIIseMble IPY CTATUYECKUX Harpy3kax Ha pacTsHKEHHE,
C)KaThe, M3rud, BA3KOCTHh paspymieHus. TpemmHocToikocTh. TBEpAOCTH MeTayioB mo Ponksemy,
bpunemnto, Bukkepcy. MukpotBepaocTh. McnbiTaHu IPU JUHAMUYECKHUX, [IUKIINYECKUX Harpy3Kax.
[Topor xJ1aTHOTIOMKOCTH. Y CTaJ0CTh, BBIHOCIUBOCTD, )KUBYUY€ECTh. M3HamMBaHue MeTauioB. MeToasl
WCIIBITAaHUSI HA U3HOC.
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Jlabopamopuwvie pabom pazdena 2:

Jlabopamopnas paboma 2.1. «Onpedenenue meepoocmuy

Cooeporcanue 3ansamus.

W3yuenmne MeTO0B ONpeAeNeHus TBEPIOCTH Ha TBepromepax Poxsenna, bpunenis, npuobperenue
HaBBIKOB IIOAIOTOBKM IPUOOPOB M 00pa3LOB sl U3MEPEHUs] TBEPJOCTH, CPaBHUTENbHAs OLEHKa
Pa3IMYHbIX METOJOB U3MEpPEHUs TBEPAOCTU. I10AroTOBUTE TBEPAOMEPH! K ITPOBEIECHUIO U3MEPEHU.
s kaxxaoro obpasua cHATh He MeHee 10 mokazanuil TBeproctu. O6paboTaTh MOKa3aHUS COTIACHO
METOAMKE.

CamocmosmenvHas paboma noo pykosoocmeom npenooasamens (CPII)
Ipumepwl npakmuueckux 3a0anutl u camu 3a0aHus NPUBOOSMCI 8 YUeOHO-MEeMOOULECKOM NOCOOUU NO
oucyuniume.

Konmponvnsie 6onpocwi

1. HazoBuTe ciocoObI orpeieicHus TBEPAOCTH.

2. KakoBa pa3MepHOCTb TBEPAOCTH, ONPEAECTAEMON Pa3INYHbIMU METOAAMU?

3. Ilo kako#l (opmyse OmpeneistoTcss Yucia TBEPAOCTH TPU HCHBITAHUU METalula 10 METOoJam
bpunenns, Poksemna, Bukkepca?

4. Kak mpoBOUTCS UCTIBITAHUE HA TBEPAOCTH Ha mprbdope Poksemma?

5. Onpenenure npuOIMKEHHO MPOYHOCTH CTalu, uMeromen Teepaoct 41 HRC.

6. [To nanHBIM yKcIaM TBEPAOCTH HaWUTE caMblil TBepabii metawt: 4 440 HB, 52 HRC, 71 HRA.
7.0mpenenuTe TBEPAOCTh MeETaUIMYECKOro oOpasna mo Bukkepcy, ecnu mpu Harpyske 98 H
MOJIYYUTCSl OTHEYaToOK ¢ anuHoM auaroHanu 0,21 mMm. MoXHO JIM TBEpAOCTh AAaHHOTO oOpasia
U3MepuTh Ha npudope bpunenns?

8. I3meHeHue CTpyKTypHI CIlJIaBa IPU BO3Bparte.

9. 3MmeHeHune CTPYKTYpHI CIUIaBa MPU MOJUTOHU3AIUH.

10 TeMmriepaTypHBIH TOPOT MEXKTY TOPSTYEH U XOJIOAHOM IIIACTUYECKOMN AedOpMaIIHSIMHU.

JIutepatypa [1,2,3]
Pazpea 3. 7Kese30 U cijIaBbI HA €ro OCHOBE

Tema 3.1Kene30 u CcryiaBbl Ha €0 OCHOBE
Jlexyus

Paccmampueaemvlre sonpocul.
Kommonentsl u (a3el B cucteme xene3o-yriepona JlmarpamMma COCTOSIHHS >KEJI€30-1EMEHTHT.
@a30Bble U CTPYKTYpHbIE HM3MEHEHHMS B CIUIaBaX JKEJIE30-LIEMEHTUT IOCJIE 3aTBEpPACBAHUS.
[IpeBpamienuss ¢epputo - KapOUIHON CTPYKTYpbhl B aycTeHUT. M3oTepmuyeckoe mpeBpalieHue
aycreHurta. llepauTtHOoe mpeBpaiieHre. TEpPMOKHHETHYECKHE JHUArpaMMbl IEPEOXJIAKIECHHOTO
aycTeHuTa. BimsiHue yriiepoaa v MOCTOSTHHBIX MPUMECEH: KPEMHUs, MapraHiia, cepsl U ¢ocdopa Ha
CBOMCTBA CTaJHU

Tema 3.2 Yyryn
Jlexyus

Paccmampueaemvie sonpocei.
Cepsiii u Oenblii uyryHbl. CTpykTypa: ¢opma rpa@uTOBBIX BKJIIOUEHUH, METauInyecKash MaTpulia,
bochuanas JBTEKTHKA. ®eppuUTHEIE, (beppuTO-TIepIUTHBIE, IIEPJIUTHBIE YyT'YHBI.
MonudunrpoBannble, aHTUGPUKIMOHHBIE YyTyHbI. CBONCTBA, MPUMEHEHHE.
Bricokonpounsle yyryHsl. Texnosorus mnosydeHus. CTpykTypa, CBOMCTBa, npuMeHeHue KoBkuii
yyryH. TexHonorus rpadputusupyromero orkura. CTpykTypa, CBOMCTBa, puMeHeHne CriennaibHbIe
YYTI'yHbI )KapOCTOMKUE, KapOIIPOUYHbIE, KOPPO3UOHHOCTONKNE, ayCTeHUTHbIE. CTpyKTypa, CBOWCTBA,
IIPUMCHEHHE.
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Tema 3.3 Koncrpykuronssie ctanmu. CTpyKTYpPHBIE KJIACCHI YTIIEPOIUCTBIX U JICTHPOBAHHBIX CTaJICH.
Jlexyus

Paccmampusaemvie sonpocwi. Knaccudukanusi craneil mo cocraBy, CTPYKType, KadecTBY H
HAa3HAYCHUIO.  YTJIEPOIUCTBIE  CTald  OOBIKHOBEHHOTO  KayecTBa,  KAYECTBCHHBIE U
BBICOKOKAUECTBEHHBbIE. JlernpoBaHHbIE KOHCTPYKLIMOHHBIE CTAJIN. JIerupyromue 3JeMeHThl B CTaju.
Brnusinue nerupyrommx 3JeMeHTOB Ha MOIUMOopGHBIC IPEBPAIICHHS U CBOMCTBaA cTanei. CTpykTypa u
CBOICTBa JermpoBaHHOro (eppura u aycreHuta. M3orepmuueckoe MpeBpalieHUE AayCTECHHTA B
JETUpOBaHHbIX cTaIsIX. CTPYKTYpPHBIE KJIacChl JIESTUPOBAaHHBIX cTajeil. CBOMCTBAa U IPUMEHEHUE.

Jlabopamopusie pabomesl pazoena 3:

Jlabopamopnas paboma 3.1. « Cmpykmypa u c0ticmea yenepooucmolx cmaneily
Cooepoicanue 3anamus.

[TpuBecTH HIDKHIOIO JICBYIO YaCTh TUATPAMMBI COCTOSIHUS KeJle30 — [IEMEHTHUT U YKa3aTh Ha
HEl BEPTUKAIbHBIMH MYHKTUPHBIMUA JIMHUSIMH TIOJIOXKEHHE uccienyembix craneil. I[lpuBectu
3apUCOBKH CTPYKTYpP HUCCJEAYEMBIX CIUIABOB B MPSMOYTOJIbHBIX paMmKax pazMepoMm 60x40 MM ¢
yKa3aHHEM HauMEHOBaHMsI N300paKEHHBIX CTPYKTYPHBIX COCTABIISIFOIINX U YBEJIUYEHUS, IPU KOTOPOM
MIPOBOJMIIOCH HCCIICIOBAaHUE. YKa3aTh HAUMEHOBAHHE CTAIM W JIaTh XapaKTCPUCTUKY KadyeCTBY
CTpYKTyphl. [IpyM HaauuuMu KauyecTBEHHOW CTPYKTYPHl OMPENCNIUTh BEIWYHHY 3€pHa, IPUMEpPHOE
coJiepKaHue yriepoJia U yKa3aTh 00JIaCTh MPUMEHEHHS MCCIIeIyeMOTro CIUIaBa B MPOMBIIUICHHOCTH.
[Tpu Hanuuuu nedeKTHOM CTPYKTYPHI YKa3aTh, KAKOBBI IPUUMHBI UX BOSHUKHOBEHUS, KaK OHA BIUSET
Ha MEXaHWYECKHE CBOWCTBA M KaKMM OOpa30M YCTpaHsSETCA. B 3akifoueHHe OTMETHTHh KJIacChl
UCCIIEyeMbIX CTaslel (I03BTEKTOUTHBINA, IBTEKTOUIHBIA U 1Ip.), UX CTPYKTYpPY, KOJIU4eCTBO (a3 B

CTPYKTYpE.

Jlabopamopnas paboma 3.2. « Cmpykmypa u c80Ucmea 4y2yHo8»
Cooepoicanue 3auamus.

W3y4uTh 1 3apuCcOBaTh MUKPOCTPYKTYPHI HMUTH(OB JIUTEHHBIX YYT'YHOB, IIPUMEHSIEMBIX TPU
W3TOTOBIICHUH JETajeil CyIOBBIX U PHIOOMPOMBICTIOBBIX MeXaHH3MOB. OmNpenenuTh Ccoaep>KaHue
yriiepoJia B CBOOOTHOM COCTOSIHUH (B BHJIE TpaduTa) M B MeTauinueckon ocHose. [Ipoananu3upoBaTh
CBSI3b MEXJy MEXaHHMUYECKUMU CBOWCTBAMHU M CTPYKTypaMu 4yryHoOB. OmnpeaenuTh 00IacTH UX
npuMeHeHus. [1onydnTh y mpenoaBaTelis Mg MOPITHEBOTO KOJIBIIA U JIaTh OIEHKY CTPYKTYPHI 11O
I'OCT 3443-87, onleHrBaeMble MapaMeTphI.

I'padur:

- (hopMma rpapUTOBBIX BKIIFOYEHUH;

- pa3mep rpaUTOBBIX BKIIOYCHUH;

- pacmpe/eneHre BKIIOUeHU;

- KOJIMYECTBO BKIIFOUCHHI;

- THII CTPYKTYPBI METANTNYECKON OCHOBBI
- KOJIMYECTBO TEPIINTA,

- CTeMNeHb AUCTIEPCHOCTH.
®dochuaHas IBTEKTHKA!

- pacmpesieNeHue;

- TUAMETP SUCCK CETKH;

- IJIOMIAAh HAUOOIBIINX BKIFOUECHUH.

CamocmosmenvHas paboma noo pykosoocmeom npenooagamens (CPII)
Ilpumepwl npakmuueckux 3a0aHutl U camu 3a0aHUs NPUBOOSIMCSL 8 YUEOHO-MEeMOOULeCKOM NOCOOUU NO
oucyuniume.

Konmponvnvie 6onpocwi

1. laiiTe onpenenenue dazam GeppuT U ayCTCHHUT.

2 Jaiite onpenenenue (hazaM NepIuT U LIEMEHTHUT.

3 Uto Takoe neaeOypur.

4 Kakoe npespatenue npoucxoaut no auauu ECFanarpamMmebr?
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5 Kakoe npeBpamenue npoucxoauT no Juauu PSK mmuarpammbi?

6 [To xako¥ IMHUYU AUATPAMMBI MOXHO MTPOCIEIUTh U3MEHEHUE KOHIIGHTPAIIMH  YTJIepo/ia B
ayCTEHUTE B MPOIIeCcCe OXITaKICHUS?

7. CKOJIBKO yriiepoia COAepKUTCS B IEpIIUTE?

8. CxonbKoO yriepojaa CoaepKUTCs B jieneoypure?

9. IlpeBpamieHus B CTaad NPH paBHOMEPHOM Harpese.

10.IIpeBpaliieHus B CTaIU IPU PABHOMEPHOM OXJIAXKICHUU.

11. Yraepoauctele cranu (onpeaeieHue, MapKupoBKa).

12 Kak kimaccuumupyroTcs CTaau Mo CTPYKType?

13 BnusHMe KonMu4yecTBa Yriepoia U BeTUYMHBI 3epHA HA MEXaHUYECKHE CBOWCTBA CTAJIH.
14.Onpenenenue CTPyKTYPHBIX COCTABIISIONINX CTaJICH.

15./ledexTHbIE CTPYKTYPHI B CTAIISX.

16.ITpumeHeHne yraepoaUCThIX CTajeH.

17.Ha3zoBuTe BUJIbI IPUMECEH B CTAISIX U AAWTE UX KPATKYIO XapaKTEPUCTHUKY.
18.Yem omacHbI KpaCHOJIOMKOCTbH U XJIaTHOJIOMKOCTH CTaJIn?

19.Kakue cTaiu OTHOCSTCS K JIESTUPOBAHHBIM?

20.Ha3oBuTe crmocoObl KiIacCU(UKAIIMH CTAJICH.

21 Knaccuduxamus cTaay Mo KauyecTBy.

22.KakoBa 0cOOEHHOCTh KITACCU(PHUKAIIMH Ka4eCTBEHHBIX YIIIEPOIUCTHIX CTAJCH.
23.Kak MapKupyroTcs JEeTUPOBAHHbBIE CTATU?

24 BiusiHUE JIETHPYIOIINX 3JIEMEHTOB Ha OJUMOP(HBIC TPEBPAIICHUS M CBOWCTBA CTAJICH.
25.CTpyKTypHBIE KJIacChl JISTUPOBAHHBIX CTaJECH.

26. B yem pa3HHIIa MEXIY TIEpEeICIbHBIME U JINTSHHBIMHA YyT'yHAMH?

27. Kakum (haktopoM ompezensiercs popMma CylIIeCTBOBaHHS YTIepoaa B UyryHax?
28. Kaky1o poJib Urpaet Maruuii 1 epuil B BRICOKOIIPOUHBIX YyryHax?

28. Kakue XMMHUYECKHE AJIEMEHTHI YIIy4IIaloT JIUTeHHbIE CBOMCTBA UyryHa?

30. Uem ompenensiercst OTOCTMBAHUE YyTryHA?

31. KakuMu XUMHUYECKUMU HJI€MEHTAMU JIETUPYIOTCS UyTYHBI?

32. OT KaKuX yCJIOBHH 3aBUCHT METAJUIMYECKast OCHOBA KOBKHX UyT'yHOB?

33. Knaccuduxarus uyryHoB 1o Gpopme rpauToOBbIX BKIIOUESHUH.

Jlutepatypa [1,2,3]

Pa3nea 4. OcHOBBI TEOPHH M TEXHOJIOTHM TEPMHUYECKOH M XHMMHKO-TEPMHYECKOH 00padoTKu
CTaJIN

Tema 4.1 OCHOBBI TEOPUH TEPMUUYECKON 0OPAOOTKHU CTAIIN
Jlexyus

Paccmampusaemvie sonpocul. IlpeBparienns GeppuTHO-KapOUTHON CTPYKTYPHI B AyCTEHHT.
[IpeBpareHuss MepeoxNaXAEHHOTO ayCTeHHWTa. JluarpaMMa HM30TEPMHYECKOTO TpPEBpalllCHUs.
MapTeHcuTHOE TpeBpallleHHe B  CTaJIH. [Ipomexxyrounoe (OEHHUTHOE) TMpeBpalieHue.
TepMoKknHETHYECKHE aUarpaMMbl TPEBpAIlleHHUs] TepeoXJIakKIeHHOro aycTeHuTta. [IpeBpareHus
MapTEeHCHUTAa U OCTATOYHOTO ayCTeHHUTA IIPH HarpeBe (OTImyck ctainu). Koaryssius kapOuaoB.

Tema 4.2 Texnonoeus mepmuueckou oopabomxu cmanu
Jlexyus

Paccmampusaemvie 6onpocvl.  Omxur lpoma: nuddy3noHHBINA, pEeKpHCTAITH3AIMOHHBIH,
BBICOKHMI OTIIYCK, JUISI CHSTHS OCTaTOYHBIX HampspkeHuil. Omxur 11 poma: MOTHBINA, HEMOIHBIM,
U30TEPMUYECKUH. Hopmamuzamus. 3akanka. BwiGop TemmepaTypbl, OXJIaXTArOIMIEH Cpembl.
3aKanuBaeMOCTh U MPOKATUBaeMOCTh. CrocoObl 3akanku. OTHYCK: BBICOKHH, CpeIHUH, HU3KHIA.
JledekTsl, BO3HHMKAIOIIWE, TIPU TEPMUUYECKOW 00paboTke cTaym. TepmomexaHwdeckass oOpaboTka:
HU3KOTEMIIepaTypHas, BEICOKOTeMIiepaTrypHas. [loBepxXHOCTHas 3aKaJiKa.

Tema 4.3 Xumuko-TepMuueckas oopadboTka.
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Jlexyus

Paccmampusaemvie sonpocui. Ilporieccsl, MpoTEKAONINE PU XMMUKO-TEPMHUECKON 00paboTKe.
IlemenTarus, MexaHu3M 00pa30BaHuUs U CTPOCHUE HUTPOLIEMEHTOBAHHOTO cJ10s. TeXHOoIorus razoBoi
[IEMEHTAINH ¥ TBEPIbIM KapOropuzaropoM. Tepmuueckas oOpaboTka Mocie EMEHTAIIMA. U CBOHCTBA
LIEMEHTOBAaHHbIX Jeraneil. Hurtpounemenrtanusa. TexHonorus, Ha3HayeHUE. A30THpOBaHUE.
Texnonorus, HasHaueHue. [luanupoBanue. TexHonorus, Ha3zHaueHue. bopupoBaBHUE,
cunnupoBanue. J{uddy3nonnas meTamin3anus.

Jlabopamopuwvix pabom pazoena 4.

Jlabopamopuas paboma 4. 1. « Tepmuueckas oopabomka yenepooucmulx cmaneiy
Cooepoicanue 3aHamus.

[TomyunTs 00paser U3 OTOXOKEHHOW cTaimu Mapku Y 10, 3a4MCTUTh Ha HAXIAYHOW HIKYPKE

MOBEPXHOCTh 00pa3iia ¢ OJJHON CTOPOHBI M Ha HEel MPOU3BECTH ONpeeIeHUEe TBEpAOCTH 1o PokBemry
(mkana B).2. [TpurotoButs nund u uccienoBaTh CTPYKTYpy oOpasia moja Mukpockonom. CoctaBuTh
PEXUM 3aKaJIKU U IPOU3BECTH 3aKaJKy 00pa3la Mo ITOMY peXUMY.
C oJ1HO¥ CTOPOHBI 3aKAJIEHHOTO 00pasiia yJaluTh 00e3yTIepOKeHHbIHN CII0M, MOTYYSHHBIN B TPOLIecce
HarpeBa IOJI 3aKaJKy — CHayajga HalWJIbHUKOM, a IOTOM HAaXXJayHOM IIKYPKOW — M Ha ITOM
MOBEPXHOCTH MPOU3BECTHU OlpenaeneHne TBepaocTH no Poksemny (mkana C). [IpuroroButs numd u
UCCIIEIOBATh €r0 CTPYKTYPY MOA MHUKPOCKONoM. B Hawanme mpuroroBieHus numpa HE0OXOAUMO
yIaJIUTh C MOBEPXHOCTU 00€3yTIepOKEeHHBIH ci0il. COCTaBUTh PEKUM OTITyCKa U [0 HEMY MPOU3BECTU
OTIIYCK 3aKaJ€HHOIo oOpasua. 3a4lCcTUTh MOBEPXHOCTh 00pa3lia ¢ OJJHOW CTOPOHBI M IPOU3BECTU HA
Hel omnpeaeneHue TBepaoctu no Poksemny (uikana C).

CamocmosmenvHas paboma noo pykosoocmeom npenooagamens (CPII)
Ipumepvr npakmuueckux 3a0aHutl U camu 3a0aHUs NPUBOOSMCA 8 YUEOHO-MEeMOOULeCKOM NOCOOUU NO

oucyuniume.

Konmponvhvie 6onpocwi
1. B uem 3akmouaercs TepMooOpaboTKa cTajin,e€ OCHOBHBIE BHJIBI.
2. Temrieparyphbl, COOTBETCTBYIOIINE KPUTUYECKUM ToukaM (Aci, A1, Acs, A3, Acm) no nuarpamme Fe

3. Ilpomecc m3MeHEHUs! CTPYKTYPHI CTAIIU TIPH HArPEBE JI0 TEMITEPATYPhI 3aKaJIKH.

4. Kak BnusieT IeperpeB U HEJOTPEB CTAIM HA €€ MEXaHUYECKUE XapAKTEPUCTUKN?

5. KakoBa 1iesib BBIAEPKKH JeTallel Ipy TeMIepaType HarpeBa?

6. Onummure nIpouecc U3MEHEHMSI CTPYKTYPBI CTAJIA IIPU OXJIAXKIEHUHU C PAa3JIMYHON CKOPOCTHIO.
7. OXJaX1aroIIre CPeIbl, UCTIONB3YIOLIUECS TTPU TEPMHUUECKON 00padoTKe.

8. CTpykTypa cTajlu ¥ ee MeXaHUYeCKHe CBOMCTBA MOCIIE 3aKaJIKU U OTITyCKa.

9. Cranu noasepracMble TOBEPXHOCTHOM 3aKaJkKe.

10.Ha3naueHne XUMUKO-TEPMUYECKON 00pabOTKH.

11.TexHonmorust HEMEHTALIUU, CTPYKTYpa 1 CBOMCTBA IIEMEHTUPOBAHHOI'O CJIOSI.

12. TexHosnorus a30TUpOBaHus, CTPYKTypa U CBOMCTBA a30TUPOBAHHOIO CJIOS.
13.HuTponemeHTanus 1 IuaHNPOBAHNE, TEXHOJIOTHS, HA3HAYCHHUE.

14.TexHonorus TepMOMEXaHNYECKON 00pabOTKHI: HU3KOTEMIIEpaTypHOM, BEICOKOTEMIIEpATYPHOIA.

JIutepatypa [1,2,3]

Paspnen 5. IlBeTHBIE CILIABBI

Temab.1 Menp U CIIaBBI HA €€ OCHOBE
Jlexyus

Paccmampusaemvle 6onpocul.  JlaTyHH TIPOCTBIE U CIOXHBIC: JeQOpMHUpYeMble, JTUTEHHBIC.
BnusiHue nuHKa Ha MEXaHUYECKHE CBOWCTBA JaTyHEW. bpon3bl. BiusiHue 0jl0Ba HA MEXaHHYECKHE
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cBoiictBa Opon3. Kiaccudukamnus: OJOBSHUCTBIC, ATIOMHHHUEBBIE, KPEMHHUCTBHIC, CBHHIIOBHIC,
OepuireBble, XpOMUCTHIC, HUKeeBbie. CBONCTBA, MPUMEHEHHE.

Tema5.2 AnroMUHMIA U CIIJIaBBI HA €TI0 OCHOBE
Jlexyus

Paccmampusaemvie 6onpocer. Amromuanii. Kitaccudukanusi amoMHUHUEBBIX CIUIaBOB. CILIaBBI
murerinsie: Al - Si, Al - Cu, Al — Mg, xaponpousnsie. JlehopMupyeMpiec TEPMUIECKH YIIPOUHIEMbIE:
JypaJIFOMHHBI, KOBOYHBIE, BBHICOKOIIPOYHBIC, JKapOIPOUYHBIC, CBOWCTBA, MAapKUPOBKA, MPUMECHCHHE.
Tepmuueckass o0paboTKa alIOMHUHHEBBIX CIUIABOB: 3aKalika, cTapeHue, AUQPQGY3HOHHBI OTKHUT U
PEKPUCTATUIU3ALMOHHBIN

Tema 5.3 CrinaBbl Ha OCHOBE MarHus, TUTaHa
Jlexyus

Paccmampusaemvie sonpocwi. JlebopMupyeMble TUTAHOBBIE  CIUIABBI. THUTAHOBBIE CILIABBI
nuterinble. Tepmudeckas 00paboTKa THTAHOBBIX CIUIaBOB. CIUIaBbl HA OCHOBE MarHusl JIUTCHHBIC H
nehopMupyeMeIe.

Tema 5.4 Aumugppuxyuonnvie cniagol u Mamepuaivl
Jlexyus

Paccmampusaemvie  6onpocei. AnTHQpUKIHMOHHOCTE. TpeOoBaHMs K aHTU(GPUKIUOHHBIM
cruiaBaM. AHTU(QPUKLUOHHBIE CIUIAaBbl, KJIaccU(UKaLus MO CTPYKType, cBoMcTBa. [lonmmnHukoBbie
CIIaBBI HA OJIOBSHHOM, CBMHIIOBOM, W ITMHKOBOM OCHOBaX. AHTHU(PUKIMOHHBIEC CIUTABBI HA MEIHOM
ocHoBe. Hemerannnueckue aHTU(GPUKIIMOHHbBIE MAaTepUAIIbI.

Jlabopamopuwie pabomot pazdena 5.

Jlabopamopnas paboma 5.1. «Cmpykmypa u ce0ticmea y8emmvix CHIAB08)»
Cooepoicanue 3aHamus.

[IpocMoTpeTh, M3y4UTh U 3apUCOBATh BUIUMBIC MMOJ MHKPOCKOIIOM MHKPOCTPYKTYPHI
JmaTyHeH, OpoH3. YKa3zarh CTpEIKaMH pa3iMdHbIe CTPYKTYPHBIE COCTABIISIOIINE, IIPUCYTCTBYIOIINE B
CIUIaBe, U omucath GopMy UX BBIACIEHUS (3epHUCTAs], UTOJIbYaTas ¥ T. 11.). YKa3aTh, K KAaKOH TpyIie
OTHOCHUTCS CIUIaB: K 0HO(Ma3HOM mim nByxdazHoi. OnpeaenuTh MOJI0KEHNE U3yJ4aeMOro CIUTaBa Ha
auarpaMme CcocTosiHuA. i ATOro Hajo MPOBECTHM Ha JTUX JIUarpaMMax BepTHKajbHbIC JHMHUU,
COOTBETCTBYIOIIME pacCMATPUBAEMBbIM CIUIaBaM, W JIaTh ONHMCAHHE IPOIECCOB IPEBPAICHUH,
MIPOUCXOISIINX MPH OXJIKIECHIH. Bocmonp30BaBIKCh Tpad) koM U3MEHEHHSI CBOMCTB B 3aBUCUMOCTH
OT COJIep)KaHHSI KOMITOHEHTOB, CTaHIapTaMHd W CHPABOYHBIMUA JaHHBIMH, OITMCATh OCHOBHBIC
MEXaHHYECKHUEe XapaKTePUCTUKH, XMMHUYECKU COCTaB W 00JacTh MPUMEHEHHs 3a/JaHHBIX CIUIaBOB.
CdopmynupoBaTh BHIBOIBI.

CamocmosmenvHas paboma noo pykosoocmeom npenooagamens (CPII)
Ipumepwl npakmuueckux 3a0aHutl U camu 3a0aHUs NPUBOOSMCL 8 YUEOHO-MEeMOOULECKOM NOCOOUU NO
oucyuniume.

Koumponvnvie éonpocwi

1. Kakue criaBbl Ha3bIBAIOTCS JIATYHSIMU?

2 Jlerupytoiue 3IeMEHThI, BXOISIINE B COCTAB JIATYHEH.
3. MapkupoBka aTyHeH.

. OT 4ero 3aBUCAT CTPYKTYypa U CBOMCTBA JIaTyHEW?

. B 9em cocTouT cynrHOCTh mporiecca 00SCIIMHKOBAHUS JIATYHEH?
. 'te npuMeHs0TCSI TUTEHHbBIE TaTyHU?

. OT 9ero 3aBUCAT CBOICTBA AehOPMHUPYEMBIX JIATYHEH?
. Kakumu Henocrarkamu 001a1ar0T TaTyH!?

. I'me nmpumeHnsiroTcst 1eopMupyemMbIe JTATyHH?

10. Kakue criyiaBbl Ha3bIBalOTCsl OpoH3aMu?

11. Jlerupyrommue >7€MEHTHI, BXOIAIINE B COCTaB OPOH3.
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12.CBoiicTBa OJIOBIHHUCTHIX OPOH3.

13. I'me npuMEHSIOTCS OJIOBSIHUCTBIE OPOH3BI?

14. VIzmeHeHmne CBOMCTBA OJIOBIHHBIX OpOH3 MPH U3MEHEHHUH COJICP)KaHMS B HUX OJIOBA.
15. Kak MapkupyoTcst OpoH3bI?

16. CpolicTBa alFOMHUHUEBBIX OPOH3, MPUMECHCHHE.

17. JlocTonHCTBA M HEJOCTATKH KPEMHHUEBBIX OPOH3.

18. Buasl TepM0o0OpabOTKH, IPUMEHSIEMBIC JIJIS1 YIIPOYHEHUST OPOH3.

19. CpoiicTBa aHTH(PPUKIIMOHHBIX MAaTEPUAIIOB.

20. YeMm BbI3BaH HU3KUH KOA(DPHUITUEHT TPEHUS METAIIIOPTOPOILIACTOBBIX MaTepUaIoB?
21. ATIOMHHHEBBIE CIUIABBI TEPMUYECKU HE YIPOUHSIEMBIE.

22. ATIOMUHHEBBIC CIUIABBI TEPMUYECKHU YIIPOYHIEMBbIC?

23. Kakue cruiaBbl Ha3bIBAIOT AIOPATIOMHUHAMH U KaK OHH MapKHUPYIOTCS?

24. Kakue cruiaBbl Ha3bIBalOT CUITYMHUHAMHU U KaK OHU MapKUPYIOTCS?

25. Kak Bnusiet conepkanue Si Ha MEXaHUYECKHE CBOWCTBA CUITYMHUHOB?

26. [IpuMeHeHue TUTEHHBIX aTFOMUHUEBBIX CIIJIABOB.

27. Ilpumenenne neGopMUPYEMBIX aTFOMHHHUEBBIX CIJIABOB?

Jlutepatypa [1,2,3]
Pa3zoen 6. Matepuaibl U CILIABBI C 0COOLIMU CBOHCTBAMU

Tema 6.1 Cnnaswi ¢ ocodvimu usuueckumu ceoticmeamu. Ocrhoghvie c8edeHUsl 0 NPOBOOHUKOBHIX
mMamepuanax
Jlexyus

Paccmampusaemvie sonpocei. Matepuaiibl BBICOKOM npoBoguMocTu. CTaiu U CIUIaBbl C
BBICOKHM 3JICKTPHUYECKUM conpoTuBiieHueM. CIUTaBbI IJIsl TCH30PE3UCTOPOB. Marepuaisl Jyis
MIOJIBIKHBIX M HETIOJABUYKHBIX KOHTAKTOB(TIPUIION )

Tema 6.2. Maecnumnovle mamepuansl. MacHumomseKkue cniagoi.
Jlexyus

Paccmampusaemvie sonpocwi. OCHOBHBIE CBEJICHUS] O MATHUTHBIX cBOMcTBax. Kiaccudukamms
MarHUTHBIX MaTepuaioB. HU3K04acTOTHBIE MATHUTOMATKHE MaT€PUAIIbI: AJIEKTPOTEXHUYECKHUE CTaJH,
nepMaiuion, ambcudepbl. BBICOKOUACTOTHBIE MarHUTOMATKHAE MaTepHallbl: MarHUTOIUAIICKTPUKU,

(beppuThI.

Tema 6.3. Macnumomeepovie cniagol
Jlexyus

Paccmampusaemole 6onpocel. MarauToTBEp/Ible CIUIABBI: JISTHPOBAHHBIC CTAJIA 3aKaJICHHBIC Ha
MapTEHCHT, JIUThIC BBICOKOKOAPIIUTHBHBIC CILIaBbl. METaUIOKEpaMUYECKHUE U METAIIOTIACTHYECKUE
MarHuThl. MarHUTOTBEP IbIe (EPPHUTHI, CILIABBI HA OCHOBE PEAKO3EMEIbHBIX JJIEMEHTOB, TUTACTHYECKU
nepopMUpyeMble MarHUTOTBEP/IbIC CIUIABHI.

Tema 6.4. /lusnekmpuueckue mamepuaisi
Jlexyus

Paccmampusaemvie sonpocwi. Tonspuzanus audnaextpukos. CBOCTBA 1/3 MaTepHaioB
(amekTpuYecKas MpOYHOCTh, TUATeKTpudeckue morepu). Kimaccudukaiyst 1\3 Mo HarpeBOCTOMKOCTH.
[Tpo6oii quanekTpukoB. OUUKO-XUMUYECKIE CBOMCTBA UAICKTPHUKOB.

7.4. Kakue ¢akTopbl BIUSAIOT HA yAEIbHOE COMTPOTUBIEHUE MPOBOTHUKA?
Jlabopamopnusie pabomesl pazoena 6:
Jlabopamopnas paboma 6.1. «Hccredosanue nuaHus memnepamypsbl Ha Mamepuaibl ¢ pasiuiHbim

VOeNbHbIM IIeKMPUUECKUM CONPOMUBTIEHUEM »
Cooepatcanue 3aHamus.
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W3meputs snekTpoconpoTuBicHre R 00pasmoB: Meaw, KOHCTaHTaHA, MaHTaHWHA M HHXPOMA.
Pesynbrarel ombiTOB 3aHecTd B TaOn. 12. BbMHUCIUTH yneiabHOE SJIEKTPOCONPOTHBICHHE p ITHX
oOpasmoB. M3MepuTh B TOW K€ TOCIEAOBATEILHOCTH 3JIEKTPOCONPOTHBICHHE O00pa3IoB MpU
temneparypax: 100, 80, 60, 40, 20°C. Pe3ynbrarsl onbITOB 3aHecTH B Tabi. [loctpouts rpadudeckyro
3aBHCUMOCTb JICKTPOCONPOTUBIICHHUS 00Pa3IOB OT TEMIIEPATYPHI.

CamocmosmenvHas paboma noo pykosoocmeom npenooasamens (CPII)
Ipumepwl npakmuueckux 3a0anutl u camu 3a0aHus NPUBOOSMCSL 8 YUEOHO-MEeMOOULeCKOM NOCOOUU NO
oucyuniume.

Koumponvnvie éonpocwi

1. Kakue marepuainbl OTHOCATCS K (peppomMarHeTukam ?

2. I'ne ucnosib3yr0Tcsi MAarHUTOMSITKUE MaTEpHUAJIbl M KaK OHU Pa3JIeisitoTCs 110 Ha3HAYEHUIO?

3. Kak ctpykrypa u crnocoosl 00pabOTKH BIMSIOT HA MArHUTHBIE CBOMCTBA jkele3a’?

4. Kakyie MarHuTHbIE XapaKTEPUCTUKHU JOKHBI KIMETh MAarHUTOMSITKUE MaTepUaibl U KaKkue
AJIEMEHTHI OKa3bIBAIOT CYIIECTBEHHOE BIUSHUE Ha UX CBOMCTBA?

5. C KaKoii LEeTbI0 B DJIEKTPOTEXHUYECKUE CTAIM BBOAST KPEMHUMN U KaK OH BIIMSAET HA UX CBOMCTBA?
6. Kakue kpeMHHUCTBIE ANEKTPOTEXHUYECKUE CTAIH BBl 3HAETE, UX COCTaB U CBOWCTBA?

7. Kakue crijaBel OTHOCATCS K IEPMAJUIONAM, UX XapaKTEpHbIE CBOWCTBA U IPUMEHEHUs?

8. Kakyro cTanb Ha3pIBalOT MATHUTOAHU30TPOIHON U IToYeMy?

9. [lepeunciure MarHUTOTBEPABIC MATEPUAIBI; KAKUMHA MAaTHUTHBIMU CBOMCTBAMU OHU JOJIKHBI
o0JaiaTe U rae UX UCTIOIb3YIOT?

10.Kak BnusieT BeMunHa 3epHa HA MAarHUTHBIE CBOMCTBA MaTepuaa’?

11. Kakue maTepuaibl OTHOCAT K MPOBOJHUKAM ?

12. OGnacth NpUMEHEHHS TPOBOJHUKOBBIX MaTEpUAIOB.

13. Yro Ha3bIBAIOT YACIbHBIM COPOTUBICHUEM MTPOBOAHHUKA?

JIutepatypa [1,2,3]
Paszoen 7. HemeTtauin4ecKue MaTepuaIbl

Tema. 7.1 Hememannuueckue mamepuanvl
Jlexyus

Paccmampusaemvie sonpocwi. OcobeHHocTu cTpoenus. Knaccudukaius mo cocrany,
MOJISIPHOCTH U JIp. mapameTpaM. TepMOIUTacCTUYHbIE MOJUMeEpbl. Peakronnactel. KOMNO3UIMOHHBIE
MaTepUaIbl.

Camocmosmenvuas paboma noo pykosoocmeom npenooasamers (CPII)
Ipumepwl npakmuueckux 3a0aHutl U camu 3a0aHUs NPUBOOSIMCSL 8 YUEeOHO-MEeMOOULeCKOM NOCOOUU NO
oucyuniume.

Konmponvnvie 6onpocwi

1.Yrto Takoe mosmmephI?

2.Knaccugukanus monumMepos 1o GopmMe MaKpOMOJIEKYJI.
3.Knaccudukanus moinuMepoB Mo OTHOIICHHIO K HAaTrPeBY.

4 Knaccudukanus noauMepoB MO HOISPHOCTH U IPUPOJIE TPOUCX 0K ICHHS.
5.Kakue marepuaibl Ha3pIBalOTCS MjIacTMaccamu?

6.ITpuBeuTe MpUMEpPHl MaTEPUAIOB KOTOPBIE OTHOCATCS K MJIACTMACCAM.
7.0co0eHHOCTa CTPYKTYPBI KOMITO3HUITHOHHBIX MaTEPHAJIOB.

Pazoen 8. TexHoJI0THsI KOHCTPYKIUOHHBIX MATEPUAJIOB

Tema 8.1 OcHoswl céapouroco npouszsoocmaea.
Jlexyus
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Paccmampusaemvie sonpocer. Pu3NKo- XUMHUECKHE OCHOBBI cBapku. OCOOEHHOCTH CBapKH.
pa3nuuHbIX crutaBoB. CrocoObl CBapKH: ITUIABSIIIMMCS W HEIUIABSIIIAMCS AJIEKTPOAOM.  Bribop
ANEKTPOAOB. BUIbI CBapKU: AJIKTPO-IyroBas , B Cpejie 3alUTHBIX Ta30B U JIp.

Tema 8.2 Obpabomka memanios pe3arHuem.
Jlexyus

Paccmampusaemvie sonpocwl. Tlponeccsl GopMooOpa3oBaHUs MTOBEPXHOCTEN U MHCTPYMEHTHI.
[TapameTpsl peXMMOB pe3aHus Mpu o0pabOTKe Ha pPa3IMUYHBIX CTaHKaX. OTHEIOYHBIC METOMIBI
00paboTKu

Camocmosamenvras paboma nod pykogoocmeom npenooasamens (CPII)
Ilpumepvr  npaxmuueckux 3a0aHuti U camu 3A0aHUs NPUBOOAMCA 8 YUeOHO-

MemooudecKom nocoouu no OUCYUnIUHe.

Koumponvnvie 6onpocwi

. YCTpOWCTBO M MPHUHITUN pabOThI CBAPOUHOT0 TpaHchopmaTopa.

. DneKkTpuyecKas 1yra u ee CBOMCTBA.

. BHemHss xapakTepucTHKa ICTOUHUKA TUTAHKS U TPEOOBAHMS K HEH.

. CBapouHBI€ ANIEKTPOIBI.

. OCHOBHbIE MapaMeTphl peKUMa PyYHOU JTyroBOW CBapKu

. I'maBHOe ABMXEHUE IpU ToueHUU. Llenb r1aBHOTrO ABMKEHUS 110 KHHEMATUYECKOM cXeMe CTaHKa.

. JIBmkeHne mogay nmpu TOUCHUH.

. OOpaboTKa 3aroTOBOK Ha TOKapHO-BUHTOPE3HbIX cTaHKaX. CXeMbl pe3aHus MO0 3aJaHMIO
IpenojaBaTes.

9. DneMeHTHI peXxuMa pe3aHus IpU ToueHHM (IiyOuHa pe3aHus t, MM, mojada S, MM/00, CKOPOCThb
pe3anus V, M/MUH.).

10. ITocneoBaTEIPHOCTD BBIOOpA PEXKMMaA PE3aHUSI.

11.6. Ilpucniocobnenus Ui yCTaHOBKU U 3aKPEIJICHUS 3aTOTOBKHU.

11. OcHOBHBIE PabOTHI, BHIOJHAEMbIE HA TOKAPHO-BUHTOPE3HBIX CTAHKaX.

12.0OcHOBHBIE YacTH ¥ JIEMEHTHI BEPTHKAIbHO-CBEPIMIBHOTO CTaHKA.

13. I'maBHOE qBM>KEHUE TpU CBEpIIeHUH. Llenb rimaBHOTO ABMKEHMS 10 KUHEMATHYECKOM CXeMe CTaHKa.
14. JIBuxeHue 1nojayu Ipy CBEPIECHUH.

15. DneMeHTHI pexuMa pe3aHusl.

16. [TocnemoBaTenbHOCTH BEIOOpA peKUMa pe3aHusl.

17. KoHCTpyKIIUS M1 OCHOBHBIE YaCTH CIUPAIBHOTO CBEpJIa.

18. 'eomeTpHuueckue mapaMeTpbl CHUPATBHOTO CBEpIIa.

19. O6paboTka 3aroTOBOK Ha CBEpPIIMIIBHBIX CTaHKax. CXeMbl pe3aHus M0 3aJaHUI0 MIPEro1aBaTes.
20. OcHOBHBIE Pa0OOTHI, BHIIOJIHAEMBIE Ha CBEPIHIIBHBIX CTAaHKAX.

O~NOOOTDEWN B

Jluteparypa [1,2,3]

5. YueOHO-MeTOAMUYECKOE 0OecnevyeHne AJIsl CAMOCTOSITeJIbHOM PadoThI

o0y4aroumuxcs

CornacHo TpeOOBaHMSAM HOPMATHBHBIX JTOKYMEHTOB, CaMOCTOSTENIbHAs paboTa CTYICHTOB
ABJIsIETCA 0053aTENIbHBIM KOMIIOHEHTOM OOpPa30BaTENBbHOIO Ipoliecca, TaKk Kak OHa 00OecreuynBaeT
3aKpeIUieHHe MOJy4YaeMbIX Ha JIEKIMOHHBIX 3aHATUSAX 3HAHUM IyTeM IPHOOpETeHHs HAaBBIKOB
OCMBICJIEHHUS U pAaCIIUPEHUS UX COJEPKAaHUS, HABBIKOB PELICHHS aKTyaJbHBIX TPo0IeM GOpMUPOBAHUS
OOIIEKYJIBTYPHBIX U MPOPECCHOHATBHBIX KOMIETEHIUH, HayYHO-UCCIEI0BATEIbCKON eI TeIbHOCTH,
MOATOTOBKU K CEMUHapaM, J1abopaTOpHBIM paboTaMm, ciaue 3a4eToB U 3K3aMeHOB. OCHOBHOM I1€JbIO
CaMOCTOSITENIbHOW paboThl CTYIAEHTOB SIBISETCA YIydlleHHE MNpo(hecCHOHAIBHOW MOATOTOBKU
CIELIUAIMCTOB, HANPaBJIEHHOE Ha (POPMUPOBaHKHE CUCTEMBI (DYHIAMEHTAIbHBIX U MPO(ECCHOHAIBHBIX
3HaHHﬁ, yMGHHfI U HAaBBIKOB, KOTOPbIC OHWU MOTJIA OBI CBO6OI[HO U CaMOCTOATCIIBHO IPUMCHATH B
MIPAKTUYECKOHN EATEIBHOCTH.

CamocrosTenbHas paboTa B paMKax 00pa3oBaTeIbHOIO MPOLECCa B By3€ pEIIaeT CIIeIyIole
3aJjauu:
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o 3aKpeIUICHUE M PACIIMPEHHE 3HAHWN, YMCHHH, MOJYYCHHBIX CTYJCHTAMH BO BpEMs ay/IH-
TOPHBIX M BHEAYJAMTOPHBIX 3aHITHUH, MPEBpALICHUE HMX B CTEPEOTHUIIBI YMCTBEHHOH WU
bu3HYECKOI IeATETHHOCTH;

. npUOOpeTEeHUE TOMOTHUTENbHBIX 3HAHUN 1 HABBIKOB MO JUCIUILINHE;

J ¢dopmMupoBaHHE M pa3BUTHE 3HAHWN M HABBIKOB, CBS3aHHBIX HAYYHO-HCCIIEI0BATEIHCKON
JESITEIIbHOCTBIO;

. pa3BUTHE OpHUEHTAIMM W YCTAaHOBKM HA KayeCTBEHHOE OCBOEHHE OOpa3oBaTelbHOU
IPOTpamMMBbl;

. pa3BUTHE HABBIKOB CAMOOPraHU3ALINH;

. dbopMUpOBaHHE  CAMOCTOSITENILHOCTH  MBILIUICHHUS, CHOCOOHOCTH K  CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3aluu;

. BbIpa0OTKa HABBIKOB 3((PEKTUBHONU CaMOCTOATENHHON NMPO(EeCCHOHATBFHOM TEOPETHUECKOH,
NPaKTUYECKON U yueOHO-UCCIIE0BATENILCKOM NeSTEIbHOCTH;

J pa3BUTHE YMEHHS UCIOJIb30BaTh HAYYHO-TEXHUYECKYIO JIMUTEpATypy U HOPMATUBHO-
METOMYECKHE MaTepHallbl B IPAKTUYECKON NEATEIbHOCTH;

. yrIIyOJieHHe W pacurpeHne npodecCHOHANBHBIX 3HAHUH CTYJEHTOB, (JOPMHUPOBAHUE y HHUX

UHTEpeca K y4eOHO-I103HABATEIbHOM 1€ TEIbHOCTH.

CamocrosTenbHas pa60Ta CTYACHTOB BKJIFOYACT B cebs:

. M3y4EHUE TEOPETUYECKOI0 Marepuana M COCTaBICHHE KOHCIIEKTAa JIEKLUH, €CIIM CTYACHT
OTCYTCTBOBAJI Ha Mape UM YTO-TO YIYCTUJI;

. HOJrOTOBKA K J1a00paTOPHBIM 3aHATHUSAM, OTBET Ha BOIPOCHI B KOHIE Ka)KOM JIEKLIUY;

. NOMCK M NpopaboTka MarepuanoB u3 HHTepHET-pecypcoB, HayyHBIX NyOnIMKauui mpu
HOJArOTOBKE MaTepHuala K HayuyHO-IIpakTH4yeckoi koHpepenuuu BY3a;

. HOJrOTOBKA K UTOrOBOMY KOHTPOJIIO 3HAHHIA 110 IUCIUIUIMHE (3a4eT).

6. @oH/1 OLIEHOYHBIX CPEACTB VISl POBEACHNUSI IPOMEKYTOYHOH aTTeCTAlIUN
00y4aromuxcs Mo JUCUUILIHHE
q)OHI[ OLCHOYHBIX CPCACTB IJId MHPOBCACHUS HpOMe)KyTO‘-IHOI\/'I aTTCCTalluu o6yqafonmxc;1 1o

muctuminHe «Ou3nKkay NpeAcTaBiIeH B MPUIOKEHUN K paboueil mporpaMMe AUCIMILTUHBI U BKITFOYAET
B ce0s:

. nepeueHb KOMIIETEHIIMH € YKa3aHHeM JTamoB HX (OPMUPOBAHUS B IMPOILIECCE OCBOCHHUS
o0pa30BaTeIbHOM MPOTrpaMMBbl;

. OMHCAaHUE TIOKa3zaTeNied M KPUTEPHUEB OICHUBAHWSA KOMIIETCHIIMI Ha Pa3IMYHBIX dTamax X
(dhopMUpOBaHUs, OTIMCAHKE IIKAJI OIICHUBAHMUS,

. TUIIOBBIE KOHTPOJIbHBIE 3aJJaHUs WM MaTepuaibl, HEOOXOIUMBIE AJIsl OLEHKU 3HAHUM, YMEHUH,
HaBBIKOB W (WJIM) OMNbITa JAEATeTbHOCTH, XapaKTePU3YIOMIMX dTanbl  (HOPMUPOBAHUS
KOMIICTCHITU;

. METOANYECKUE MAaTepUaIbl, OTPEEIISIONINE MPOLEAYPhI OLICHUBAHUS 3HAHUM, YMEHH, HABBIKOB

1 (WJIK) OTBITA ACSITENFHOCTH, XapaKTePU3YIOIIUX 3Tabl (POPMUPOBAHUS KOMIIETCHIIUH.
Bonpocwul ona nposedenus npomexcymounoi ammecmayuu no oucyuniune (3auem)

1. ATOMHO-KpHUCTAJNINYECKOE CTPOCHHE BEIIECTB. THUIIBI KPUCTAUIMYECKUX PEIIETOK, UX TapaMETPBI.
2. Kpucramnu3zanus. [Tomumopdusm. AHU30TpONHS.

3. MeToibl UCTIBITAHUSI MATEPUAIIOB.

4. OcHOBBI TEOpPHM CILIaBOB. JlMarpamMma COCTOSIHMS CILJIaBOB ¢ OOpa30BaHMEM HEOTPAHWYEHHBIX
TBEPABIX PACTBOPOB.

5. JlnarpamMma COCTOSIHUS CIUIABOB C IIOJHBIM OTCYTCTBHEM PAaCTBOPUMOCTH 3JIEMEHTOB

6. JlnarpaMma COCTOSIHUS CILIaBOB ¢ 00pa30BaHMEM OTPAHUYEHHBIX TBEPABIX PACTBOPOB.

7. [lnarpaMma COCTOSIHUS CIIAaBOB C 00pa30BaHUEM yCTOWYMBOI'O XUMHUYECKOTO COCTUHEHHUS.

8. CBsI3b CBOMCTB CIUIABOB C TUIIOM AHarpaMmbl. 3akoH KypHakosa.

9. TBeproctb. MeTobl ONpEEIIeHNs] TBEPAOCTH.
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10.luarpamMma cocTOAHUS Kene30-yriepod. CTPYKTYpHBIE COCTaBIISIONIME >KEIE30YrIEPOIUCTBIX
CILIaBOB.

11.Cranu yrneponucteie. Knaccudukaus mo CTpyKType U Ha3HAYCHHIO, MapKHUPOBKA.
12.Yyrynsl. Knaccudukarms, MapKupoBKa.

13.Cepprit uyryn. CTpykTypa, CBOMCTBA, IPUMEHEHHE.

14.KoBkuii uyryH. CTpyKTypa, CBOICTBa, IPUMEHEHHE

15.BBICOKOTIPOYHBI YyT'YH € IIapOBHAHBIM TpadutoM. CTpyKTypa, CBOWCTBA, IPUMEHEHHE.
16.BBICOKOIIPOYHBIHI YYT'YH C BEpMUKYISIpHBIM Tpadurom. CTpyKTypa, CBOMCTBA, IPUMEHEHHE.
17.Cranm nerupoBannbie. Knaccudukarus, MapKupoBKa.

18.0cHoBBI TeOpHH TepMudeckoi 00padoTku. Buast TO, TexHOMOTHS.

19.3akanka, TeXHOJOTH, Ha3HaUYeHWE. Bupbl 3akanku. CTpyKTypHbIE TPEBPAILICHUS TTPU 3aKaJIKE.
20.0t1myck, TexHoyiorus, HazHaueHue. Buael otycka. CTpyKTypHbIE IPEBPAILCHUs] IPU OTITYCKE.
21.0Txkur, BUIEI OT)KUTa, TEXHOJIOTHS, Ha3HAUYCHHE.

22 Hopmanusanus, TEXHOJIOTUsl, Ha3HauUEHUeE.

23.Xumuko-TepmMudeckas oopadortka, Buasl XTO.

24 1lemeHTarusi, TEXHOJIOTHs, HA3HAYCHUE.

25.HutpouemeHTanus, TeXHOJIOT s, Ha3HAYCHHE.

26.A30THpOBaHKE, TEXHOJIOTHsI, HA3HAYCHUE.

27.bpon3ssl. CocTaB, CBOHCTBA, MAPKUPOBKA, IPUMEHEHHE,

28.Jlarynn. CocTaB, CBOWMCTBA, MApKUPOBKA, IPUMEHEHUE.

29. ATIOMHUHMIA U CIJIAaBBI Ha €r0 OCHOBE (JIUTEHHBIE)

30. ATIOMHHHUH ¥ CIUTaBBI HA €T0 OCHOBE (IeOopMHUpYyeMbIe, TEPMUUYECKH YIIPOUHSIEMBIC)

31. AntoMuHMIA U CIUIaBBI HAa €r0 OCHOBE (iehopMupyeMble, TEPMUUECKH HE YIIPOUHSEMBIE)
32. AHTU(QPUKIIMOHHBIE CIUIaBbl (METAJUIMYECKUE, HEMETAJUIMUECKHUE).

33.Kputepuu x1ag0CTOMKOCTH MaTepHUaIOB.

34.Xna0CTOMKHNE CIUIaBhI.

35.Hemeramnnueckue XJ1aJOCTOMKUE MaTepUAIIbI.

36. CrimaBbl BBICOKOW TIPOBOJMMOCTH, BBICOKOTO COTTPOTHBIICHUSI.

37.MarauToMsrkue Marepuabl

38. MarHuToTBEpAbIE CIJIaBbI

39.Dusuyeckas CyImHOCTh CBApKH, 30HA TEPMUYECKOTO BIUSHUS CBAPHOTO IIBA

40.Crioco0bI cBapKH

41.0co0eHHOCTH CBApPKU JIETUPOBAHHBIX CTaJIeH

42.0cobeHHOCTH CBAPKU YyTyHA

43.0co0eHHOCTH CBApKU I[BETHBIX CILJIABOB

7. PexomeHayemasi JiuTeparypa

7.1. Ocnosnasn numepamypa
1. Ton pen. ApzamacoBa b.H. MarepuaiioBeaeHue u TEXHOJIOTHsI KOHCTPYKIIMOHHBIX MaT€pHaJIOB.
—M.: MI'TY um. H.O. baymana, 2009. — 460 c.
2. CwumeMman I''U. MarepuanoBenenne. — M.: M3natensckuii ieHTp «Akagemusi», 2008. — 335 c.
3. @erucos I'.IL, Kapnvan M.I"., Mattonun B.M. u 1p. MarepuanoBeieHre ¥ TEXHOJIOTHS
KOHCTPYKLIMOHHBIX MaT€pUAJIOB. - M Meramryprus, 2001. —480 c.

7.2. /lonoanumenvnan aumepamypa

4. Hanbckuit A.M. u np. TexHONIOrHsI KOHCTPYKIIMOHHBIX MatepuanoB. — M.: MammHocTpoeHue,
2002. - 512 c.

5. Apsamacos b.H. Marepuanoseaenue. — M.: MI'TY um. H.3. baymana, 2003. — 646 ¢

6. Jlaxtun FO.M., JleontseBa B.I1. MarepuanoBenenue. — M.: MammHocTtpoenue, 1990. — 320 c.

7. Tlom pen. M.JL. bepmreiina, A.I'. Paxmranra. MeTannoBeneHue u TepMudeckast o0opadoTka
cranu. — M.: Meramnyprus, 2001, - 393 c.
8. Iloxpen. A.C. 3y6uenko. MapouHuK craneit u cruiaBoB — M.: Mammuoctpoenue, 2003, - 783 c.

7.3. Memoouueckue ykazanus
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1 MarepuanoBenenue. MarepraioBeieHHE U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepHaoB: YueOHO-
MCTOANYCCKOC HOCOGI/IG K  BBIIIOJHCHUIO HNPAKTHYCCKUX U CAMOCTOATECIIbHBIX pa60T . /
P.M.Tpubynckas. — [lerponaBnobck-Kamuarckuii: Kamuarl' TV, 2014. — 132 c.

8. [lepeyeHb pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH
«UHTEepPHEeT

1.bubnuorexka ExmHOoe OKHO JocTyma K 0o0pa3oBaTelbHBIM pecypcaMm [DIEKTPOHHBIN pecypc]. —
DnekTpoH. aaH. — Peskum pocryma: http://window.edu.ru/window/library. — 3ari. ¢ skpana.
2.@enepanpaas ObC «EnnHoe okHO gocTyna K oOpa3oBarenbHbIM pecypcam» — URL:
http://window.edu.ru

3.0nexktponnas oubnmoreka. IHTepHET-IpoeKT «Bhiciiee oOpa3oBaHuey. [INEKTPOHHBINA pecypc]. —
DJIEKTPOH. JIaH. - Pexum JOCTyIA: http://www.gaudeamus.omskcity.com/PDF li-
brary economic_finance.html— 3arux. ¢ sxpana.

4. 9nextponnsie karamoru AUBC MAPKSQL: «Kuurn», «Cratbu», «Jluccepramum», «YuyeOHO-
METOAMYECKass  JuTeparypa»,  «ABropedepartsl»,  «Jlemozutapueii  ¢oum». —  URL:
http://www.vzfei.ru/rus/library/elect_lib.html .— 3aru. ¢ sxpana.

5.0nmekTpoHHO-O0nbMoTeuHas cuctema «elLibrary»: [DmekTponHbIi pecypc]. - Pexum mocryna:
http://www.elibrary.ru

6. http://hoster.bmstu.ru/~mt8/index.php?do=static&page=library - opurmanbHeIii caiT
("MarepuanoBenenue') paxynprera MT (Mamunoctpoutensabie TexHomorun) MI'TY um. H.D.
baymana, Mockaa.

7. .http://mt.bmstu.ru/kafmt13.php - opunuansusii caiir kadeaps: ("' TexHooruu 06padoTKH
maTtepuaioB') ¢paxynprera MT (Mammnoctpoutensabie Texaonorun) MI'TY um. H.D. baymana,
Mocksa

9. MeToauueckue YKazaHus Jist oﬁyqamumxca 0 OCBOCHHIO JUCIHUITJIMHBI

Mertoauka mpenojaBaHus TaHHOW AMCLUIUIMHBI MpeaIoiaraeT YTeHue JIEeKIHUH, IpoBeieHue
71a00paTOPHBIX 3aHATHUI, TPYNIOBBIX U MHAMBUAYaAJIbHBIX KOHCYJIbTALMN MO OTAENIbHBIM (Hanbosee
CIIO)KHBIM) crenuduueckuM npodiaemMaM TUCHMILIMHBL. IIpegycMoTpeHa camocrosTenbHas padoTa
CTYACHTOB, a TaKXC IPOXOKACHHUC aTTCCTAIMOHHBIX HUCITBITAaHUH HpOMe)KyTOqHOﬁ aTTecTaluu
(9Kx3ameH).

Jlekyuu TOCBSIIAIOTCS PACCMOTPEHUIO HamOoJiee BaXKHBIX KOHIIETITYaJbHBIX BOIPOCOB: O
KJaccu(UKaluu M CBOMCTBax MarepuanoB. B xozxe jekmuii oOydarommmcs cieayeT MOATOTOBUTH
KOHCIICKTHI HGKHI/II\/’R KpaTKo, CXEMAaTUu4HO, MMOCICAOBATCIBHO (1)I/IKCI/Ip0BaTI> OCHOBHBIC IIOJIOXKCHUA,
BBIBOJIbI, (DOPMYJIUPOBKH, OOOOIIEHHUS; MMOMEYaTh Ba)KHBIE MBICIH, BBIJCNATH KIIOYEBHIE CIIOBA,
TECPMHHBI; IMPOBEPATH TCPMHHBI, ITIOHATUA C IMMOMOMIBIO 3HHI/IKJ’IOHG}]I/II>1, CJ'IOBapeI\/'I, CIIPaBOYHHUKOB C
BBINUCHIBAHUEM TOJIKOBAaHUI B TeTpajb, OOO3HAUUTH BOINPOCHI, TEPMUHBI, MaTepHaj, KOTOPBII
BBI3BIBACT TPYAHOCTHU, ITIOMCTUTb U IMONBITATHCA HaWTH OTBET B peKOMeH,}IyeMOI\/’I JUTEpaTrype. Ecmm
CaMOCTOSITENIHO HE YAaeTcsl pa3oOparbcs B MarepHale, HeoOXOoAuMO c(hopMyaupoBaTh BOIPOC U
3aJaTh MPETOIaBaTeli0 Ha KOHCYIBTAINH, Ha TAOOPAaTOPHOM HITH Ha IPAKTUIECKOM 3aHSITHH.

I]envro nabopamopnozo 3anamus sBISETCS NpUOOPETEHHE 00YUAIOIMMHCS OIbITA PELICHUS
y4eOHO-HCCIIeIOBATENIbCKUX W PEAbHBIX MPAaKTUYECKWX 3aJady Ha OCHOBE H3YyYEHHOTO
TEOPETUYECKOT0 MaTepuana; 3KCIEePUMEHTAIIbHOE TMOATBEP)KICHHE M MPOBEPKa CYIIECTBEHHBIX
TCOPETUICCKUX HOHO)KGHHﬁ, YMCHUEC p€lIaTh MPAKTUYCCKUC 3aJa4H.

10. KypcoBoii nmpoexkT
He npenycmotpen

11. Ilepeyenb MH(OPMANUOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX IPH
OCyLIeCTBJICHMH 00Pa30BaTeJILHOI0 NMpouecca Mo JUCHUILUIMHE, BKIKYAs
nepeyeHb MPOrpaMMHOI0 odecredeHusi 1 HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
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http://window.edu.ru/window/library
http://window.edu.ru/
http://www.gaudeamus.omskcity.com/PDF_library_economic_finance.html
http://www.gaudeamus.omskcity.com/PDF_library_economic_finance.html
http://www.gaudeamus.omskcity.com/PDF_library_economic_finance.html
http://www.vzfei.ru/rus/library/elect_lib.html
http://www.elibrary.ru/
http://hoster.bmstu.ru/~mt8/index.php?do=static&page=library
http://mt.bmstu.ru/kafmt13.php

Ilepeyennb HH(OPMALIMOHHBIX TEXHOJIOTHIA, HCIIOJIb3YEeMbIX B 00pPa30BaTeJLHOM Mpolecce: ®
2JIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI, IPECTABICHHbIE B paboUeil MporpamMmme;

° WCIIOJIb30BAaHUE CIIANI-TIPE3CHTALINI;

° WHTEPAKTUBHOE OOIIEHHE C OOYYAIOIIMMUCSA M KOHCYJIBTHPOBAHUE TOCPEICTBOM PECYpPCOB
cetu UHTepHer (oOmeHue Ha ¢gopymax, B COIMHAIBHBIX CETAX, MOCPEICTBOM 3JICKTPOHHOM
IIOYTHI)

IlepeyeHb MporpaMMHOro odecreyeHus, UCMOJIb3yeMOro B 00pa3oBaTeibHOM Ipolecce: ®
TEKCTOBbIE, TAOIMYHBIE U rpaduueckre peaakropsl nakera Microsoft Office;

. IPOrPaMMBbI ITOJrOTOBKH U TIPOCMOTPA TPE3EHTAIHI; ®
UHTEPHET-Opay3epsbl;

o MIOYTOBBIE KJIMEHTHI (IIPOrpaMMbl 0OMEHA 3JICKTPOHHOM MTOYTOH);

IMepeyenb uHGOPMALHOHHO-CITPABOYHBIX CHCTEM:

o CrIpaBOYHO-TIpaBoBast cuctema «KoucyapranTt-mmocy http://www.consultant.ru/online e
crpaBouYHO-TIpaBoBast cuctema «I apanT» http://www.garant.ru/online

o nH(pOpMaIIMOHHO-CIIpaBoyHas cuctema «Texakcrnept» http://docs.cntd.ru

. uHpopMarmoHHO-crpaBoyHas cucrema «NormaCSy http://www.normacs.ru

12. MaTepuajibHO-TeXHHYeCKOe oOecredeHne JUCIMILTHHbI

Jlns mpoBezieHust 1a00paTOPHBIX pabOT HMCIOJIB3YIOTCS CICHUAIM3UPOBAHHAS J1a00paTopus
«Marepuanosenenune»1-204
- KOMIUIEKT y4eOHO-HArJISIHBIX MTOCO0M «MaTepruaioBeIcHUEY;
- 00BEMHBIE MOJIETH METAJUTMYECKON KPUCTAITMUECKON PEIICTKH;
- 00pas3Ipl METaIIOB (CTAH, YyT'yHa, IIBETHBIX METAJUIOB M CILUIABOB);
- 00pa31pl HEeMETATHYECKUX MaTepHAaJIOB.
-O0opynoBanue 1adopaTopuu U paboyux MECT 1adOpaTOPHH:

DNEeKTPOHHBIM MUKPOCKOI

ATachl MUKPOCTPYKTYpP METAJLJIOB U CIIJIaBOB

TBepromep JuIs HCHIBITAHUS TBEPAOCTU METAILIOB 110 MeToy PokBera (npecc Poksenna) TK-
2, bpunenns

HedexTockor

Jletanu ¢ BHIAMH XUMHKO-TepMIUecKoil 00padoTku (komruiekt) OT-24

OO0pa31bl YepHBIX U BETHBIX METAJIJIOB U UX CIUIABOB

CreHpl 2JIEKTPOPaMOMATEPHUATIOB

Meramnorpaduyeckre MUKPOCKOIIBI

[InudoBanbHbIE CTAHKH

MydenbHas neyb

CymibHbIN mKad

Matepuansl A TOPUTOTOBJIEHHUS MHUKpouutudoB(HaxkaauHas Oymara, macrta [oiim,
pEaKTUBBI JUIsl TPABJICHUS
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http://www.consultant.ru/online
http://www.garant.ru/online
http://docs.cntd.ru/
http://www.normacs.ru/

JlonmosiHeHHUs M U3MEHeHNs B pado4eil mporpamMmme 3a / y4eOHBIi roj

B pabouyro mporpamMmy Mo AMCLMIUIAHE JUISL CHIEUUAIbHOCTH (TEil)
BHOCATCS CJENYIOIINE TOTIOTHEHNS U U3MEHEHUS:

HOHOJ’IHCHI/ISI N U3MCHCHMHS BHCC

(momxHOCTH, ®.M.0O., mOANNCEH)

PaGouass mporpamMmma mepecMOoTpeHa W 0J00OpeHa Ha 3acelaHuu  Kadeapsl
« » 20 T.

3aBeayromuii kadeapon

(moanuce) (®.1N.0.)
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