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Pabouas nporpamma coctasieHa Ha ocHoBaHuM ®I'OC BO HanpaBieHus: MOArOTOBKH HAIpaBJICHUIO
noarotoBkn15.03.02. «TexHomoruvyeckue MamuHbl W 00OpyaoBaHHe» Npodmib: «MamuHel |
anmapaThl MUIIEBBIX MPOW3BOJACTBY, Y4EOHOTO IUIaHA TOJTOTOBKH CHEIHATUCTOB, MPHHATOTO HA
3aceqanun YueHoro coBera ®I'bOY BO «Kamuatl TV » 31.01.24 r. npotokos Ne 5.

CocraBurenp pabouel mporpaMmsI //"
nouent kadeaps DY u OC // #
",
Ve

Pabouast mporpaMma paccMOTpeHa Ha 3aceqaHuu Kaeapsl « JHEPreTUUIECKUE YCTAHOBKH U
AIIEKTPOOOOPYAOBAHHUE CYIOBY» MPOTOKOIT No 4 ot «15 12 2023r.

z —  P.M. Tpubynckas P.M.

4

3aBenyronuii kageapoit « HepreTHUYecKre YCTAaHOBKH U JIEKTPOOOOpYI0BaHUE
CyJIOB)» K.T.H. IOIIEHT

« 15 » 12 2023 r. O.A. benos




1. eau v 3a1a4u y4eOHOM TMCHUNIMHBI

Hucnunnuna «MaTtepuaaoBeeHue U TEXHOJOTUSI KOHCTPYKIIMOHHBIX MaTepHajioB) SIBISETCS
muctumuinHo  cienmanu3aimun @I'OC BO  (B1.0.20),  dopmupyromeit  mpodeccnoHanbHYo
MOATOTOBKY OakamaBpa mo Hampasiennto mnoaroroBkd 15.03.02. «TexHOIOrMYeCKHEe MAaIIUHBI H
obopynoBanue» npoduis: «MamuHbl ¥ armapaThl THIIEBBIX TPOU3BOICTBY
L]envio mpernionaBaHus SIBJISETCS MO3HAHME MPUPOJBI U CBOWMCTB MAaTepHaliOB, CBA3b MEXKAY HX
COCTaBOM, CTPYKTYPOIl ¥ CBOMCTBaMHU, 3aKOHOMEPHOCTH WX M3MEHEHUS MPHU TEIJIOBBIX, XUMUYECKHUX,
MEXaHUYECKUX, SJICKTPOMAarHUTHBIX, PaIMAllMOHHBIX U JPYTUX BO3ICHCTBUSX, a TAKXKE METOJ0B HUX
yIPOYHEHUsI U 00paboTKH st Hanbosee 2(HEeKTUBHOTO UCTIONB30BaHUS B TEXHUKE.

OCHOBHBIMU 3a0auamu TUCHUILIAHBI ABISIOTCS

e u3yueHne PU3NIECKOM CYIIIHOCTD SIBICHUH, IPOUCXOAIINX B MaTeprallaX Ipy BO3JCHCTBUH,
Ha HUX Pa3IMYHBIX (DAKTOPOB B YCIOBHUAX MPOM3BOJICTBA M IKCIUTyaTallUX UX BIMSIHUE HA CTPYKTYpPY
U CBOMCTBa MaTepHaloB;

® 13y4eHHUE 3aBUCUMOCTH MEXJly COCTaBOM, CTPOEHHUEM U CBOWCTBAMU MaTEpUAJIOB;

® U3y4YeHHE TEOpUHM M TMPAKTUKH PA3IUYHBIX CHOCOOOB YHIPOYHEHHS] MAaTEepUANOB,
00ecneurBaOIINUX BHICOKYIO HAaJIS)KHOCTh U JOJITOBEYHOCTH AeTalieil MallluH, UHCTPYMEHTA U APYTUX
N30SI,

® 13y4EHUE OCHOBHBIX TPYIIBI METAIUTMUECKUX U HEMETAIUTMUYECKUX MaTepuasoB, UX CBOWMCTB
1 001acTi NPUMEHEHUS;

® U3y4eHHEe OCHOBHBIX CIOC000B (hopMooOpa3zoBaHUs MATEPUAIOB, CBAPOUHOTO TPOU3BOICTBO.

B pe3ynbrate n3yueHus: AUCUMILTUHBI CTYIEHT TOJIKEH:

3Hamy:

® CTPOCHHE U CBOMCTBA KOHCTPYKIIMOHHBIX U IKCIUTYaTAIllHOHHBIX MaTepUaioB, IPUMEHIEMbIX
IIPU PEMOHTE, SKCIUTYaTallii U TEXHUYECKOM OOCITYKUBAaHHUHU, CYITHOCTH SIBIICHUH, IPOUCXOAAIINX B
MaTepuasax B YCIOBUSX IKCILTyaTalluy U3/,

®COBpEMEHHbBIE CIOCOObI MOJIyYE€HUsI MATepUaoB M W3JEIUM U3 HUX C 3alaHHbIM YPOBHEM
AKCIUTyaTallMOHHBIX CBOMCTB;

- CIOCOOBI IMOJyYEHHs 3aroTOBOK, CBApPOYHOE IMPOU3BOJCTBO, TEXHOJIOTMYECKHE IMPOLECCHI
(hopmoobpazoBanus, 00padOTKY METAJIJIOB PE3aHUEM.

ymemy:

® AHAJTU3UPOBATh CTPYKTYPY U CBOMCTBA MaT€pUAJIOB;

® BEIOMPATh PEKUMBI: TEPMUUYECKONH 00pabOTKH

® Ha3HAYaTh CIIOCOOBI MOJYYEHUS 3aTOTOBOK M TEXHOJOTMUECKUE MapaMeTpbl MEXaHUUECKON
00paboTKu

® [IPOBOJIUTH BBIOOP MaTEpUAIOB JUIsI OOECHEUEHUs PEMOHTa, C Y4YeTOM HX CBOMCTB H
apaMeTpoB.

IIpuobpecmu nagviku:

® [IPaBHJILHOTO BEIOOpA MaTEPUANIOB C TPEOYEMbIM KOMILJIEKCOM CBOMCTB;

® Ha3HAYEHUS TEXHOJIOTUYECKUX METOJI0OB 00pabOTKH MaTEpHUAJIOB ISl OJTy4YeHUs TpeOyeMBbIX
AKCIUTYaTaIMOHHBIX TTAPAMETPOB.

2. TpeboBaHus K pe3yJbTaTaM O0CBOCHMS JUCHUIINHbBI

[lpoulecc wu3y4yeHHs JUCUMIUIMHBI HAmpaBieH Ha (OpPMUPOBaHHE MPOPEeCcCHOHATBHBIX
KOMIIETEHITNH:

obwjenpogeccuonanbHbvie KoMnemeHyuu

OIIK-7 — CnocobeH ucnonb30BaTh (PyHIaMEHTaIbHbIE 3aKOHBI IPUPOABI U OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCIUIUINH B MPO(HECCHOHAIBHON eI TeIbHOCTH.

[Inanupyemble pe3yapTaTbl OOY4YEHHs MPU H3YYEHUM JUCLMIUIMHBI, COOTHECEHHBIE C
IUTAHUPYEMBIMH pPe3yJIbTaTaMi OCBOECHUS 00pa30BaTeIbHOM MPOrpaMMbl



Tabmmia 1

[Inanupyemst Kon [Tnanupyemsblil pe3yabTaT 00yueHHs Kon
K € pe3yabpTaThl | HAUMEHOBAHUS 110 JUCLUIUINHE roKasare
o OCBOCHHUS HWHJHMKATOpa BIE
KOMIIETe
oOpa3zoBareinb JIOCTHKECHUSA OCBOECHUS
HHHH HOM npodeccuoHaIbH
[IporpamMmbl | OW KOMIETEHIIMHU
- U JI-1omnk-7 3HaeT 3HaTh:
= COBPEMCHHbIC - CTpPOCHHUE u cBoiicrea | 3 (OIK-D1
2 DKOJIOTUYHBIC U KOHCTPYKLIMOHHBIX u
§ 0e30mmacHbIe METOABI | IKCILTyaTaIlHOHHBIX MaTepHuasoB,
5 PalMOHATILHOTO MPUMEHSIEMBIX npu pPEMOHTE,
5 MCIIOJIb30BaHMUS IKCILTyaTalluu u texumueckom | 3 (OIIK-1)2
I CBHIPBEBBIX U OOCIy’)KNBaHWM  CYIIHOCTH  SIBIICHHH,
g HHEPreTHYECKUX NPOMCXOMSIIMX B MarepHalax B | 3 (O[K-1)3
= pecypcoB B YCIIOBHSX IKCILTyaTalluy U3/ICIIHS;
= MaIIMHOCTPOCHUH - coBpeMeHHble crocoObl Tmoiydenus | 3 (OIK-1)4
S MaTepuaioB W W3ASNUH W3 HHUX C
% 33I[2\1'HHBIM YPOBHEM SKCILTyaTaAllMOHHBIX
a, CBOJICTB;
a - CBapOYHOE MIPOU3BOJICTBO,
S TEXHOJIOTHYECKHUE MPOIIECCH 00padOTKH;
% - HOPMATHBLI TEXHHUYECCKOT'O
% 00CITy>KUBaHHS U PEMOHTA.
5
S N -20mk7Y MeeT YMmern: —
o IPUMECHATH - AHAJIU3UPOBATH CTPYKT U CBOWCTB :
S C(I))BpeMCHHLIC M:Tea}J)II/I:JI(l;)]g i CpR  EREE
OIIK-7 O > V (OIIK-1)2
S PKOJIOTUYHbBIC U - OLICHMBATh COCTOSIHHE TEXHHYECKUX
2 0e30MacHbIC METO/IBI | CPEJICTB; Y (OIK-1)3
= [PallMOHAIILHOTO - BBUIBIISITH NIPUYMHBI OTKa30B B paboTe
= MCIIOJIb30BaHUS 000py10BaHHs Y(OIIK-1)4
= CBIPBEBBIX U - MPOBOAWUTH BBIOOp MaTEepPHANIOB IS
% = DHEPreTHYECKUX O6€(3H6‘I€HI/I$I PEMOHTa, C Yy4YeTOM HX
v 2 [pecypcoB B CBOICTB M TIapaMETPOB.
22 MaIIMHOCTPOEHUU
o2 Baaners:
é % - HaBbIKaMHM  TpaBHibHOTO  BeIGopa | B(OTIKDI
o § MaTepHaioB ¢ TpeOyeMBIM KOMILIEKCOM | (OTIK-1)2
o 2 M /-3ork-7  Bmanmeer caoiicrs;
£ E HaBBIKAMU - HaBBIKAMU Ha3HAYCHHUS
% g PaLlMOHATILHOTO TEXHOJIOTHYECKUX napameTpoB
E 2 MCIIO0JIb30BaHUs 00paboTKU MaTepHaIOB ISl MOIY4EHUs
= ; CBIPBEBBIX 1 TpeOyeMbIX OKCILTyaTallMOHHBIX
= DHEPreTUYECKUX CBOICTB.
S é pecypcos
g =
= 3
O o

3. MecTo AMCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

VyeOnas pucuuiumbaa b1.5.22
MaTepuasoBy SBISETCS AUCIUIUIMHONW 00s3aTeIbHOMN

«MarepuanoBeieHUE UM TEXHOJOTHsS KOHCTPYKLIHOHHBIX
4acTU B CTPYKType o00pa3oBaTeIbHOMN

IIPOrpaMMbl, HETIOCPEICTBEHHO CBS3aHA ¢ TAaKMMM JHUCLUIUIMHAMMU, KakK «JleTanu MallvH U OCHOBBI
KOHCTpYHpOBaHus», «MeTponorust , craHfaptuzauus U cepruuxanusy, «OCHOBbI HayYHBIX
UCCIieIoBaHmi», «PacueT M KOHCTPpyMpPOBAaHME MAIIMH U OOOpPYAOBAHUS MUILEBBIX MPOHU3BOJCTBY,
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«XoJoauabHas TEXHUKA M KOHIUIUAHUPOBaHUE», «[ MIpaBIMUYECKUE MAIIMHBI U KOMIIPECCOPBI»,
«3ammra oOT KOPPO3UU MAIIIUH U 000PYIOBAHUS MHIIEBHIX TPOU3BOJICTBY. .

3HaHUS, YMEHUS W HAaBBIKH, TOJYYCHHBIC OOYYAIOMIMMHUCS B XOJI€ W3YUYCHUS TUCIUTLIUHBI
«MartepuanoBeicHue U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MATEPUAaIOBy, HEOOXOIUMBI JUTSI TIOATOTOBKH
W CJIa4¥ TOCYJApCTBEHHOr'O0 2K3aMeHa, a TakK)Ke JUIsl MOATOTOBKH BBITYCKHOW KBaTM(UKAIIMOHHON

paboThL.

4 Coaep:xanue JTUCHUNIMHBI

4.1TemamuuecKkuii n1an OUCUUNTUHDL

ounas ghopma o6yyeHus

Tabnuna 2
3 CEMECTP
MarepuasoseeHue
- KonTakTHas g = 0
S paboTta mo BHIaM & S E
® YIeOHBIX 3aHITHN w > £ 2
z s 5 S E
8 o) — E = ==
Bcero o = 3 = 2
HanMeHoBaHUE pa3fennos U TeM = = = 5] =
4acoB £ 8 & & = o
& = | £Ex| 54 8 o 5 2 =
= = 2 Bl &g 2 & = B g
S| B|EE|gd38| SE |28
< |5 |E8|54d08& 6 2 = 5
. - Omnpoc, JIb*
Pa3zjnen 1. ATOMHO-KpHCTA/LINYECKOE 18 8 4 2 2 10 p C, R
CTpOeHME BelecTBa Tect
Tema 1: BBegenne. Kpucrannnueckoe 4 1 1 ) i 3 Ompoc,
CTPOEHHE METAJIOB. Tect*
Tema 2: ®opMupoBaHUE CTPYKTYPbI Orpoc
MeTajuia MpU KPUCTAILTU3AIINN. 4 1 1 - 3 P %
Tect
Tema 3: ®asbl U CTPYKTYpa B
PYKTYP Onpoc, JIB*
METAJUINYECKHUX CILIaBaX. 6 3 1 - 2 3 "
Tect
Tewma 4: ®opMupoBaHne CTPYKTYpPbI
PMHDP PYKTYP Onpoc,JIb*,
CIUTaBOB NIPU KPUCTAJUIN3AIINH. 5 3 1 2 2
Tect
Paznen 2. ledopmanus u npoc, JIb*
nen 2. Jledpopman 18 4 | 4| 1 | 1| 1n |9Qmpoc JIBY
pa3spylieHne MeTaiIoB. Tect
Tema 1:MexaHnudeckue CBOMCTBa Ompoc, JIb*
3 3 1 1 1 «
METaJUIOB Tect
Tewma 2: Buapl HanpspKeHUH, ynpyras U Onpoc
IacTu4ecKas Malys METaJioB. 2 1 1 - - 1 ’
cTuyeckas aepopmaiys MeTauio JIB* Teer*
Paznen 3. 7Kesne3o u cniiaBbI Ha ero
Omnpoc, JIB*,
OCHOBE 26 16 8 4 4 10 P «
Tect
Tema 1: KommoneHTs! 1 ¢a3bl B
CHCTEME JKEJIe30-yTIepOoT 3 2 2 - - 1 Onpoc,
’ Tect*
Tewma 2: JIlnarpamma cocTOSTHUS
JKeJIe30-1[EMEHTHT. 7 6 2 2 2 1 Onpoc,
Tect** P3
Tema 3: Uyryn 0
poc,
5 4 | 2] 1 |1 | 1 PO
Tecr




Tema 4: Cranu. CTpyKTypHBIE KIacchl
N Ompoc,
JIETUPOBAHHBIX CTANEH. 8 6 2 2 2 2 Tecr** P3
%
Paznen 4. OC}-IOBLI Teopuu 26 10 8 3 3 11 Onp(ic, JIb*,
TepMHYeCKOi 00padOTKH CTAIH Tect
Tewma 1: IlpeBpaliieHus B cTajisix Ipu 3 2 2 i 1 Ompoc,
HarpeBe M OXJIKICHUN Tect*
Tema 2: TexHonorus TepMudecKon 8 5 1 2 2 3 Omnpoc, JIB*
00paboTKN Tect** P3
Tema 3: TexHoNOrUs1 XUMUKO-
N N Ompoc,
TEPMHUUYECKON U TEPMOMEXaHNYECKOU 4 3 1 1 1 1
JIb*Tect*
00paboTKHN
Pasnen 5. IlBeTHbIe CIiI1aBbI 18 12 4 4 4 4
. &
Tema 1: Menp u crtaBel Ha €€ OCHOBE 7 6 2 2 2 1 ?;g);c, JIb
. 4 *
Tewma 2: AntoMHUHUH U CIUIaBHI HA €T0 5 4 2 1 1 1 Onp(ic, JIb
OCHOBE Tect
Tema 3: CruraBel Ha OCHOBE Maraus, 1 1 1 Ompoc,
TUTaHa Tect*
. *
Tema 4: AHTU(GPUKINOHHBIE CIIIABHI 4 3 1 1 1 1 ?giic’ JIb
*
Pasneua 6. Mafepnanm U CILIABBI C 18 12 4 3 3 11 Onp(lc, JIb
0CcOOBIMH CBOCTBAMH Tect
Tema 1: Martepuassl BEICOKOM Onpoc, JIB*
IPOBOJAUMOCTH U BBICOKOT'O 6 6 2 2 2 Tecr*
COIIPOTHBIICHUS
Tema2: MarHuTOMSTKUE CILIABBI. 3 3 2 1 Omnpoc, JIB*
Tect*
Tema 3:MarHuToTBepAbIE CIIaBbI 3 3 2 1 Omnpoc, JIB*
Tect*
Tewma 4:/lusnexTpudecKie MaTepraibl 5 2 2 Ompoc,
Tect*
Paznen 7. Hemerauinueckue 20 6 2 11 Onp(lc,
MaTepHAJIbI Tect
Tema 1:0co0eHHOCTH CTPOCHUS . 5 2 1 Ompoc,
Tect*
Tema 2:TepMonnacTUYHbIE TOJTUMEPHI 3 2 0.5 1 ”([)gcli(:kc’
Tewma 3:PeakTonactbl 3 2 05 1 ?;g)Tczkc,
Koutpons 54u.
BCETO 144 68 34 |17 17 | 76
Uroro — no pazgenam 1-7  — 108 u.
Jud. 3auer 3 cem.
4 CEMECTP
TeXHOIOTHsI KOHCTPYKIIMOHHBIX MaTepHAaioB
KonraktHas o) 4
= =
paboTta mo BHIAM % g
= Y4eOHBIX 3aHITUN e = v
= 2 g =
= 3 =
Bcero = ° o T =
HaumenoBaHnue pa3zienos U Tem HACOB o 2 2 2 2
o 3] o, = =
S, 2 = 3 g = 2
= = =3 8 z g = 3 3 8 s
= = ¥ H © d ¢ &8 = E—* !
S| 8 | B289 3¢ g 2 g
< = E§ B 4q0 a e = =&

(o]




Pa3nea 1. OcHOBBI

Ompoc,

6 2 -
MeTAJLUTYPru4ecKoro npomM3BojcTaa Tect*
Tewmal: coBpeMeHHOE COCTOSIHUE Omboc
METAJLTypPrUYeCKOro IPOU3BOJICTBA. 2 1 - Te(?T* ’
ITpon3BoACTBO UyryHa
Tema 2: [Ipon3BOACTBO CTATH U 5 1 Ompoc,
I[BETHBIX CIIJIABOB Tect*
Pa3znen 2. OcHOBBI JINTEHHOTO "
Ompoc, I13%*,
MPOU3BOACTBA. 10 6 4 Tecr*
Tema 1:dusndeckue OCHOBEI «
Ompoc, 113
MIPOU3BOJICTBA OTJIMBOK.M3roToBneHue 5 3 2 Teor*
OTIIMBOK B TecYaHble (POpPMEBI
Tema 2: M3rotoBieHne OTIIMBOK Omnpoc, I13*
5 3 2 *
CHCIMATLHBIMU CIIOCO0aMU JIUThSI. Tect
Pa3nen 3. OcHoBbl 00padoTKHU "
Ompoc, 113,
MeTaJLJIOB IaBJeHHEeM 10 6 4 Tecr*
Tema 1Du3NKO-MEXaHUUECKHE OCHOBBI 0
00pabOTKU METANIOB JIaBJICHUEM 5 3 2 npoc,
13" Tect*
Tema 2:13roroBienue Onpoc
MAaIIMHOCTPOUTEBHBIX TTPOQHUIICH. 5 3 2 I3'Te éT*
Pa3nea 4. OcHOBBI CBApOYHOT0 o
MPOU3BOACTBA 12 8 6 1poc, "
113" Tect
Tema 1: ®HU3NKO-XUMHIECKHE OCHOBBI 5 3 ) Ormpoc,
MOJIyYEHHS CBAPHBIX COCAMHEHUI 13 Tect*
Tewma 2: JIyroBas cBapka IJIaBJICHUEM.
TexHOMOTNYECKNE 0COOCHHOCTH CBAPKHU 5 3 2 Ompoc,
Pa3INYHBIX METAJUIOB U CILUIABOB. 13 Tect*
Tema 3:TexXHOIOrMYHOCTH CBAPHBIX o)
COEIMHEHUI. 3 2 2 npoc,
13" Tect*
Paznea 5. ®usuko-MexaHu4ecKue
OCHOBBI 00pPaldOTKHU 33 29 20 Omnpoc,
KOHCTPYKLIMOHHBIX MATEPHAJIOB I13"Tecr*
pe3aHueMm.
Tema 1: Meroas! hopmMooOpazoBaHus Ompoc
v o _ H
MTOBEPXHOCTEH JIeTajeii MalvH. 4 3 Tecr*
Tema 2: MHcTpy™MeHTaIbHEIE Ompoc,
MaTepHaIbL. 3 2 } Tect*
Tema 3: MerannopexxyIne CTaHKH. Omnpoc
7 6 4 poc,
113 Tect
Tema 4: O6paboTKa 3arOTOBOK Ha
TOKAapHBIX, CBEPJIMIIBHBIX, ()PE3EPHBIX, 14 13 12 Ompoc,

* *
3y0000pabaThIBAIONMINX CTAHKAX. 113 Tect
Tema 5: O6paboTka 3arOTOBOK Ha
UM OBANBHBIX CTaHKaX. MeToIbl 1 1 - OHpO*C’
OTJIETIOYHON 00PabOTKH: Tect
Tewma 6: TexHonmornueckre
0COOCHHOCTH IMPOCKTUPOBAHUS H 2 Ompoc,
HW3TOTOBJICHUS ACTaleH U3 3" Tect*

KOMITO3UIITUOHHBIX MaTCPUAJIOB.




UTOro 108 51 17 34 |- 21 36
Htoro — no pazgenam 1-6 1084.
OK3aMeH - 4 cemecTp
* P3 — pemenne 3aaad4, JIb — moaroroBka rabopatopHoit paboTer; TecT — MOATOTOBKA K TECTHPOBAHHUIO.
3aounas hopma 06yuerus
Tabmuma 4
KonrtakTHas o
E paGora ro Bugam | o 2 E
= | y4eOHbIX 3ansTHi | £ oy 2 B
5 = - =
o ) o g 2 3 g Q
Bcero 2 o = 5 5 5 2 2 =
HawnMmenoBanwne pas3zieioB u TeMm £ E | 24 39 == = B
mcor | 2 E|BE|SE2EE 25 |28
o g Eol|l &5 & s Z a
= > < S = 3 s a O 5
=~ (D) o ~ o I~ =
|5 &g8 58S 6 £ 5
< =2 o
< S = 5
Paznmen 1. AToMHO-KpHCTaITHIECKOE 18 1 05 ) i 17 Ompoc, JIB*,
CTPOEHIE BEIIeCTBa ' Tect*
Paznen 2. lepopmanus u pazpyiieHue
2 Hedopmarus u paspy Ompoc, JIB*,
METAJIOB. 18 1 0,5 - 1 17 %
Tect
Paznen 3. Kene3o u ciaBel Ha ero
Ompoc, JIb*
OCHOBE 18 1 | 1] 2 | 3] 16 poc, - 5%
Tect
Paznen 4. OcHoBbI TEOpUU
A . P . Ompoc, JIB*,
TEPMUYECKON I XUMUKO-TEPMHIECKOU 18 1 1 - 1 16 Teor*
00paboTKu cTamu
Paznen 5. LiBeTHEIE CIIIaBBI 18 - - 18
Paznen 6. Marepuarsl U cIijaBsl ¢ Onpoc, JIB*
N 18 1 1 - - 17,5 *
0COOBIMHU CBOWCTBAMH Tect
Paznen 7. Hemeramnueckue Ompoc
A 18 1|1 - - | 175 apoc, |
MaTepHualibl JIb*Tect
TexHOIIOTHs KOHCTPYKIIMOHHBIX MaTEPHUAIOB
Paznen 1. OcHOBBI METAITYprU4€CKOTO Ompoc,
18 1 1 17 % %
ITPOU3BOJICTBA JIb*Tect
Paznen 2. OcHOBBI TUTEHHOTO
MIPOM3BO/ICTBA. 18 1 1 17 Ompoc,
JIb*Tecr*
Paznen 3. OcHoBBI 00paboTKH
METAJIOB JIaBJICHUEM 18 1 1 1 17 Onpoc,
JIb*Tecr*
Paznen 4. OcHOBBI CBapOYHOTO
MIPOU3BOJICTBA 18 1 1 2 17 Ompoc,
JIb*Tecr*
Paznen 5. dusnko-MexaHUdecKue
OCHOBBI 00pabOTKH KOHCTPYKIIHOHHBIX 18 1 1 2 17 Onpoc,
JIb*Tect*
MaTepHaJOB PEe3aHUEM.
Bcero 252 22 10 2 10 | 217 13

IK3aMeH 3 Kypc

4.2. Cooepotcanue Oucuyuniutsl

MarepuanoseneHue
Pasnes 1. ATOMHO-KpHCTATLIMYECKOe CTPOeHHE BelllecTBA

Temal.l Beenenue. Kpuctamimueckoe CTpOCHUE METAIIOB.

8




Jlexyust

Paccmampueaemvie sonpoceoi.
OOmast  XapakTepucTUKa U CTPYKTYpHbIE  METOABl  MCCIEIOBaHMS  METaJUIOB.ATOMHO-
KPUCTAJUINYECKasi CTPYKTypa MeTaIoB. /[e(eKThl KpHCTAITNYECKON PEIETKH METAIIJIOB.

Tema 1.2 GopmupoBaHUe CTPYKTYpPbl METaJlIa MPU KPUCTATUTU3AIUH.
Jlexyus
Paccmampueaemvlre sonpocul.
I'omorenHas kpucraum3anusa. | eTeporeHHas KpUCTaUTH3allns.

Tema 1.3 da3el U CTPYKTYpa B METAJUIMUECKUX CIJIaBaX.
Jlexyust
Paccmampueaemvie sonpochi.
TBEpasie pacTBopbl. XuMuueckue coenunenus. CTpyKTypa CIUIaBOB.

Tema 1.1. ®opMupoBaHHE CTPYKTYPHI CILIABOB MPU KPUCTAILITU3AIUY.
Jlexyus
Paccmampueaemulre sonpocul.
Juarpammel (pazoBoro paBHoBecHs. JlmarpamMma COCTOSIHUS CIUIABOB, 00Pa3yIONUX HEOTPAaHHUCHHBIC
TBEpABIE PACTBOPHL. JlMarpaMMbl COCTOSIHUSI CIUIaBOB, OOpa3yIONIMX OrpaHUYEHHBbIE TBEPIbIC
pacTBOphl. JlMarpaMMbl COCTOSIHHSI CIUTABOB, KOMIIOHEHTHI KOTOPBIX WMEIOT IOJUMOpP(HBIE
MpEBpaIICHHS.

JlabGopaTropHble M NpaKkTUYecKue padoThbl pa3aena 1:

Ipaxmuueckas paboma 1.1. Tema: «Cmpoenue u ceoticmea meépovix mejy.
Cooepoicanue 3aHamus.

W3ydeHue CTpOeHHsI M CBOMCTB TBEP/IBIX TEJ MPH MOMOIIY MOJENEH PEIIeTOK; THIIOB XMMHUECKUX
CBSI3€H, BIUSIONINX HA CBOWCTBA U ONPEICISIONINX 00J1aCTh MPUMEHECHHSI BEIIIECTR.

Hcnonp3ys 3amucu JISKIUN UK TUTEPATYPY , @ TAKXKE KPaTKOe TEOPETUUECKOE BBEACHUE TaHHOU
paboThl, U3yuuTh pazzen Kypca "MarepuanoBenenue”, (MOCBAIIEHHBIN CTPOCHUIO Tell (aMopdHbIE,
KPUCTAITTUYECKHE) M TUIIAM XUMHUYECKHUX CBsI3€l, 03HAKOMUTHCS C MPUBEJIEHHBIMU IIPUMEpPaMH U HX
peIIeHHEM.

[TomyuuTs OT penoAaBaTens 3aJaHiue U MOJIeTb pelIeTKH. BBIMONHUTE 3a1aHue.

Jlabopamopas paboma 1.2. Tema: «Mukpockonuueckuii Memoo ucciedosanus Memaiios u Cniaeos.
(Muxpoananus)».

Cooepoicanue 3anamusi.

OCBOHTH TEXHOJIOTHIO TIPUTOTOBJICHUS MHKPOILTH(OB, U3YUUTh MHUKPOCTPYKTYPHI IITU(POB 10 U
MOCIIe TPABJICHHS MPHU MOMOIIM METAIUIOrpahUIecKOro MUKPOCKOMA. Y SCHUTh MPUHITUI BBISBICHUS
CTPYKTYp H MPAKTUYESCKOE 3HAUCHUE JTAHHOTO METO/IA.

Camocmosmenvras paboma nod pykosoocmeom npenooasamens (CPII)
Ilpumepvl npaxkmuueckux 3a0aHuii U camu 3A0aHUS NPUBOOAMCA 6 YHUeOHO-MEemOOU4ecKoM nocobuu no
oucyuniute.

Koumponwnvie sonpocsi

1. Yrto Takoe MaKpoCTpyKTypa?

2. Kakumu criocobaMu n3ydaroT MaKpOCTPYKTYpy?

3. JIns Kakux nenei MpuMEHSI0T aHaJIn3 MaKpOCTPYKTYphI?

4. Kak moaroTaBiImBaroT 00pas3Iibl A1l MUKpOaHaIH3a?

5. Kak BBISBISIIOT: a) MAKPOCTPYKTYPY; 0) MAaKpOCTPOSHHE JINTOTO CIIIaBa; T') BOJIOKHUCTOE CTPOCHHUE CTAJIH;
1) TIyOWHY 3aKaJICHHOTO U IIEMEHTOBAHHOTO CIIOCB?

61. Kakue 3aauu pemiaroT ¢ TOMOIIBI0 MUKpOaHaiu3a?

7. CtpoeHHE METAIIJIOB M HX CBOWCTRBA.

8. B uem 3akimovyaercs METOAMKA MPUTOTOBICHHSI MUKPOILTH(OB?
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9. Kakwue peakTUBBI MPUMEHSIFOTCS Jist 00paboTku nnmda?
10.Yto Takoe momumopdu3m?

11.Yto Takoe aHu30TpONIHUs?

12.JTeheKkThl KPUCTAITUYECKOTO CTPOCHUSI.

13.YcaoBus oOpa3oBaHus TBEPIBIX PACTBOPOB.
14.0xapakTepu3yiTe IBTEKTHIECKOE MMPEBPAIIEHIE B CILUIaBaX.
15.0xapakTepu3yiiTe SBTEKTOUIHOE TIPEBPAIIICHUE B CIIJIaBaX.

Jluteparypa [1,2,3]
Pasnen 2. lepopmanus u paspynieHne MeTaNI0B.

Paccmampueaemsvie sonpoceoi.

Bunpl HanpspkeHwid, ympyras W Imjactudeckas naedopmanus MmetamioB. Tekcrypa aedopmanuu.
JlepopmalimoHHoe  YOpOYHEHHME  MOJIMKpUCTAIUIMYEeCKoro  Mmetamia.  CBEpXIUIaCTUYHOCTH,
CBepXIUIaCTUYecKast CTPYKTypHas nedopmanus. Paspymenne meramnoB. TpaHCKPHUCTALTUTHOE M
MHTEPKPUCTAIUTUTHOE pa3pylieHune. XIaJHOIOMKOCTh, KpUTHUECKAas TeMIIepaTypa XpyInKOCTH, IIOPOT
XJIaJHOJIOMKOCTU. BiusiHue HarpeBa Ha CTPYKTypy JAepopMupoBaHHOTro Meramia. BoszBpar,
MOJIMTOHU3ALINS, IEpEeKpUCTAILTN3aLMA. X00IHAs ¥ ropsayas aedopmarius.

TemaZ2.2. MexaHHueCKHE CBOMCTBA METAIJIOB
Jlexyus

Paccmampusaemule onpocui.
OOmass XapakTepUCTUKA MEXaHWYECKUX CBOMCTB. KOHCTpYKTHBHas MPOYHOCTh METAJUIMUECKUX
MaTepuanoB. MexaHn4ecKkue CBOMCTBa, olpeeiieMble IPU CTAaTUUECKUX Harpy3Kax Ha pacTsKeHHe,
c)Katue, U3rud, BSI3KOCTh paspyuieHus. TpemmHocTolikocTh. TBEprocTh MeTamioB no Posiksemty,
bpunesmnto, Bukkepcy. MukpoTBepa0cTh. McnpITaHus NpU AUHAMHYECKUX, HUKIMYECKUX Harpy3Kax.
[Topor x1aHOIOMKOCTH. Y CTaJIOCTh, BBIHOCIMBOCTb, KUBY4eCTh. VI3HamnBanne MetamioB. MeTosl
UCIBITaHUs Ha U3HOC.

Jlabopamopuwvie pabom pazdena 2:

Jlabopamopnas paboma 2.1. «Onpedenenue meepoocmuy

Cooepoicanue 3aHamus.

N3yueHne MeTo0B ONpezeseHus TBEPIOCTH Ha TBepromepax Poxsenna, bpunenns, npuoOperenue
HaBBIKOB ITOJATOTOBKH MPUOOPOB M 0Opa3oB JJIsi U3MEPEHUsS] TBEPIOCTH, CPaBHHUTEIbHAS OIEHKA
Pa3IUYHBIX METO/0B MU3MepeHUs TBepAOoCTH. [IoAroTOBUTH TBEpIOMEPHI K MPOBEICHUIO U3MEPEHUH.
st kaxxoro obpasma cHITh He MeHee 10 mokazanuii TBepaocTH. OOpaboTaTh MOKa3aHUS COTJIACHO
METOMKE.

CamocmosmenvHas paboma noo pykosoocmeom npenooasamens (CPII)
Ipumepwr npakmuueckux 3a0aHutl U camu 3a0aHus NPUBOOSIMCSL 8 YUEOHO-MEeMOOULeCKOM NOCOOUU NO
oucyuniume.

Koumponwvnuvie 6onpocwi

1. HazoBuTe criocoObl onpeaeneH st TBEPIOCTH.

2. KakoBa pa3MepHOCTb TBEPAOCTH, ONIPEAEIAEMON Pa3IUNIHBIMU METOJAMU ?

3. Ilo xakoil (opmyie ompeAenstoTcss yucia TBEPAOCTH MPU HCIBITAHUM METajUla MO METOAaM
bpunenns, Poksenna, Bukkepca?

4. Kak mpoBOJIUTCS UCIIBITAHME Ha TBEPJOCTh Ha mpudope Poksenna?

5. Onpenenure NPUOIMKEHHO MPOYHOCTh CTANN, HMerotiel Teepaocth 41 HRC.

6. I1o maHHBIM YKCIIaM TBEPIOCTU HalaUTE caMblil TBepabii metaiut: 4 440 HB, 52 HRC, 71 HRA.
7.0mnpenenuTe TBEPAOCTh MeETauIMUecKoro obpasma mo Bukkepcy, ecnu mpu Harpyske 98 H
MOJIYYUTCSL OTMEYaToK ¢ JuHOW auaroHanu 0,21 mm. MoOXHO J¥M TBEpAOCTh AAHHOTO oOOpasia
M3MEpHUTH Ha pubope bpunens?
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8. I3MeHeHue CTpyKTYphI CIiaBa Mpy BO3BpaTe.
9. 3MeHeHure CTPYKTYPHI CILIABA MPU MOJIUTOHU3ALIUH.
10 TeMmriepaTypHBIH TOPOT MEXKIY TOPSYCH U XOJIOAHOM IIACTHYECKON AehOpMAIHIMHU.

Jlureparypa [1,2,3]
Paznen 3. /Kese30 u ciyiaBeI HA €ro 0CHOBE

Tema 3.17Kene3o u crijiaBbl Ha €r0 OCHOBE
Jlexyus

Paccmampueaemvie sonpocni.
KommoneHThl W (a3el B cucTeMe Kene3o-yriepoa JlmarpaMma COCTOSHUS IKEJIE30-1EMEHTHT.
@da30Bble W CTPYKTYpHbICE H3MEHEHHMSI B CIUIaBaX KEJIE30-IIEMEHTUT TMOCJe 3aTBEpJCBaHUs.
[IpeBpamenust Qepputo - KapOUIHOW CTPYKTYpPHl B ayCTEHUT. M30TepMuYeckoe IpeBpalieHue
aycrenuta. llepiutHoe mnpeBpaimeHue. TepMOKMHETHMYECKHE JUarpaMmbl MEPEOXJIAKIEHHOIO
aycreHuTa. BrusHuE yriiepoja U MOCTOSHHBIX MPUMECEH: KpeMHHUS, MapraHiia, cepbl u ¢ocdopa Ha
CBOMCTBA CTan

Tema 3.2 Uyryn
Jlexyus

Paccmampueaemvlre sonpocul.
Cepsiii u Oenpiii uyryHbl. CTpykTypa: popma rpaduTOBEIX BKIIOUEHUH, METAUTMYECKass MaTpUIIa,
dhochunnas ABTEKTHKA. deppuTHEIE, (beppuTO-TIepIUTHBIC, MIePJINTHBIC YYT'YHBI.
MonudunupoBannbie, aHTUQPUKITNOHHBIE UyTyHBI. CBOHCTBA, IPUMEHEHHE.
Bricokonpounsie uyrynsl. TexHomorus monyueHus. CTpykTypa, cBOiicTBa, nmpumeHeHue KoBkuit
gyryH. TexHonorus rpadputusupyromero omkura. CTpykTypa, CBoiCcTBa, mpuMeHeHue CrienuanbHbIe
YYT'yHBI XKapPOCTOMKHE, KapONPOUYHbIE, KOPPO3ZUOHHOCTOMKNE, aycTeHUTHbIe. CTpyKTypa, CBOWCTBA,
MIpUMEHEHUE.

Tema 3.3 KoHctpykioHHble ctanu. CTpyKTYpHbIE KJIacChl YIIIEPOIUCTBIX U JIETUPOBAHHBIX CTaJIEH.
Jlexyus

Paccmampusaemvle 6onpocwl. Knaccupukanuss crajeid 1Mo cocTaBy, CTPYKType, KadeCTBY H
Ha3HAUYEHUIO.  YTJIepOJUCTble  CTaJM  OOBIKHOBEHHOIO  KauecTBa,  KAuyeCTBEHHbIE U
BBICOKOKAUeCTBeHHbIE. JIeTHpOBaHHbIE KOHCTPYKIIMOHHBIE CTalH. JIETHPYOIINE 3JIEMEHTHI B CTAIIH.
BnusiHue nerupyronux 3JeMeHTOB Ha oJinMopgHbIe peBpallieHus 1 cBoiicTBa craneil. CTpykTypa u
CBOWCTBa JIETUPOBAaHHOTO (eppUTa W aycTeHWTa. M30TepMUYecKoe MpeBpalieHue ayCTeHHUTa B
JIETUPOBaHHbIX cTaNsAX. CTPYKTYpHbIE KJIACChI JISTMPOBAaHHBIX cTasiel. CBOWCTBA U IPUMEHEHHE.
Ilpakmuueckasn paboma pazoena 3

Ilpakmuueckas paboma 3.1. «Ananusz ouazpammol sxcene3o- yenepooy

Cooeporcanue 3ansimus. I3yduTh JTUHUAU, TOYKH U 00JIACTH TUArpaMMBbl JKeJIe30-1IeMEHTHT, e
(a3l M CTPYKTYPHI; IPEBPALLEHUS B CIUIaBAX C PA3JIMYHBIM COJIEP)KaHUEM YTiIepo/ia MPU HarpeBaHUH
U OXJIaXJAeHuH; npumeHeHue a3 ['mb6ca u mpaBuia OTpe3KOB. BbluepTUTh auarpaMmy >keneso-
neMeHTUT (puc. 17), 0003HAUUTH BCE CTPYKTYpPHBIE COCTABIAIOIIME AuarpaMMbl. OTMETHTH Ha
JMarpaMMe CIijiaB 3a/1aHHOTO COCTaBa COTJIACHO BapuaHTa 3a/aHus. [IocTpouTh KpUBYIO OXJIaXIEHUS
(8 unTepBane Temmepatyp ot 1600°C 1018°C) umn Harpesanus B unTepsane Temmepatyp ot 18°C no
1600°C, cornmacHo 3amaHus, mpUMeHss TpaBuio pas Tu66ca, U omucaTh MPOIECCH, TPOMCXOIAIIIE
IpU HarpeBe WM oxJaxjaeHuu. OnpenenuTh KOJUYECTBEHHOE COOTHOIIEHHE (a3 U coaepKaHue
yriepoza B (azax MpH 3aJJaHHOH TeMrepaType, IPUMEHsIs TPaBUIIO0 OTPE3KOB KOHO/IBI.

Jlabopamopuwie pabomul pazdena 3

Jlabopamopnas paboma 3.1. « Cmpykmypa u ce0ticmea yenepooucmolx cmaneily
Coodeporcanue 3aHAmMus.
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[TpuBeCTH HMKHIOKO JIEBYIO YaCTh JUArPaMMBbl COCTOSIHMS JKEJI€30 — LIEMEHTUT U yKa3aTh Ha
HEl BEPTUKAIBHBIMM NYHKTHPHBIMU JIMHMSMM TIOJIOKEHHE Hccaenyemsix craneil. I[lpuBectn
3apUCOBKU CTPYKTYp HCCIIELYyEMBIX CIIaBOB B IPSIMOYTOJIBHBIX pamkax pasmepoMm 60x40 MM ¢
yKa3aHHEeM HauMEHOBAHHsI H300PaXEeHHBIX CTPYKTYPHBIX COCTABIIAIONIUX U YBETMUYCHUS, IPU KOTOPOM
IIPOBOAWIIOCh HCCIIENOBaHUE. YKa3aTb HAaUMEHOBAHME CTAJId M JaTh XapaKTCPUCTUKY KadeCTBY
CTPYKTYphl. IIpy Hanuuuu KayeCTBEHHOW CTPYKTYpbl ONPEACIUTh BEIMYHMHY 3€pHA, IPUMEPHOE
CoJIepKaHue yriaepojia U yKa3aTb 00JIaCTh IPUMEHEHUs UCCIEeyeMOro CIUlaBa B IPOMBILIUIEHHOCTH.
[Tpu Hanmuuu AeeKTHOM CTPYKTYpPHI YKa3aTh, KAKOBBI IPUYUHBI UX BOZHUKHOBEHHS, KaK OHA BIIUSET
Ha MEXaHUYeCKHEe CBOMCTBA M KaKMUM 00pa3oM YycTpaHsercs. B 3akiroueHue OTMETUTh KIIacChl
UCCIIElyeMbIX CTajel (J109BTEKTOMJHBIN, IBTEKTOUAHBIN U Jp.), UX CTPYKTYpY, KOJIH4ecTBO (a3 B

CTPYKTYpE.

Jlabopamopuas paboma 3.2. « Cmpykmypa u c80UCm8a 4y2yH0o8»
Cooepoicanue 3anamus.

W3y4uTh 1 3apuCcOBATh MUKPOCTPYKTYPHI NUIN(OB JTUTCHHBIX YYT'YHOB, IIPUMEHSIEMBIX TIPU
W3TOTOBJICHUH JETajeil CyIOBBIX U PHIOOMPOMBICIOBBIX MeXaHH3MOB. OmNpenenuTb coaep:KaHue
yriepoaa B cBOOOIHOM COCTOSIHUY (B BUIE TpaduTa) U B METAIUTMYECKON ocHOBE. [Ipoanann3upoBath
CBSI3b MEXJYy MEXaHMYEeCKHMMM CBOMCTBAMU M CTPYKTypaMu 4yryHoB. OmpenenuTs 00IacTH UX
npuMeHeHus. [lonydnTh y npernogaBaTelis Mg MOPITHEBOTO KOJIbIA U JIaTh OIICHKY CTPYKTYPHI MO
I'OCT 3443-87, oleHMBaeMbI€ MAPAMETPBHI.

I'padur:

- ¢popMa rpaUTOBBIX BKIIFOUCHHIA;

- pa3mep rpapUTOBBIX BKIIOUCHUH;

- pacmpe/enieHrue BKIIOUeHU;

- KOJIMYECTBO BKIIFOUCHHIM;

- THII CTPYKTYPBI METANIMYECKON OCHOBBI
- KOJIMYECTBO TEPIINTA;

- CTeMNeHb AUCTIEPCHOCTH.
®dochuaHas IBTEKTHKA!

- pacripeJiesIeHue;

- TUaAMETP STUCCK CCTKHU;

- IJIOMIAAb HAUOOIBIITNX BKIFOUECHUH.

Camocmosmenvuas paboma noo pykosoocmeom npenooasamens (CPII)
Ipumepvl npakmuueckux 3a0aHutl U camu 3a0aHUs NPUBOOSIMCSL 8 YUEOHO-MEemMOOULeCKOM NOCOOUU NO
oucyuniuHe.

Konmponvnsie 6onpocwi

1.Jaiite onpenenenue ¢pazam Gepput U ayCTEHUT.

2 [laiite onpenenenue (hazaM NepauT U LIEMEHTHUT.

3 Yro Takoe nenedypHur.

4 Kakoe npespatienue npoucxoaut no suauu ECFauarpammer?

5 Kakoe mipeBparnienue nmpoucxouT 1o yimann PSK mmmarpamMMen?

6 Ilo xako# JINHUYU IUarpaMMbl MOXKHO IIPOCIIEINTh U3MEHEHUE KOHLIEHTPALlUM  yIJIeposa B
ayCTEHUTE B MPOIIECCe OXITaKICHUS?

7. CKOJIBKO YIIepoJia COAEPKUTCS B TIEpIUTE?

8. CKOJIBKO yTJIepo/Ia COAEPKUTCS B Jieaeoypute?

9. IlpeBparieHus B cTaau IPU paBHOMEPHOM Harpese.

10.ITpeBparnieHus B CTaay Mpyu PaBHOMEPHOM OXJIAXKICHUH.

11. Yrnepoauctsle ctanu (onpeaeneHne, MapKupoBKa).

12 Kak knaccuuimpyroTcs cTaiy o CTpyKkType?

13 BausHue KoaudecTBa yriepoaa U BEJIMYMHBI 36pHa HA MEXaHUYECKUE CBOMCTBA CTAJIH.
14.0npeneneHue CTPyKTYPHBIX COCTABISIONINX CTAJICH.

15.JledexTHBIE CTPYKTYPHI B CTATISX.

16.IlpumeHeHne yraepoauCThIX CTAICH.
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17.Ha3zoBuTE BUIBI IPUMECEH B CTAJSAX U JAWTE UX KPATKYIO XapaKTEPUCTHUKY.
18.Yem omacHbl KpaCHOJIOMKOCTb U XJIaIHOJIOMKOCTb CTaJn?

19.Kakue cTtanu OTHOCATCS K JIErMPOBaHHBIM?

20.HazoBuTe criocoObl Ki1accu(UKAIMK CTaJICH.

21 Knaccudukarmus cTaim 1o KauyecTBy.

22 .KakoBa 0COOCHHOCTh KJIacCU(UKAUN KAU€CTBEHHBIX YITIEPOIUCTHIX CTAJICH.
23.Kak MapKupyrTCs JJETUPOBAHHBIC CTAIH?

24 BiusiHUE TETHPYIOIINX 3JIEMEHTOB Ha OJUMOP(HBIC IPEBPAIICHUS M CBOWCTBA CTaJICH.
25.CTpyKTYypHBIE KJIACChI JIESTUPOBAHHBIX CTAJICH.

26. B yeM pa3zHuIla MEXly IepeAeIbHBIMUA U JINTEHHBIMU YyTYHAMMU?

27. Kakum pakropom onpezensiercs popma CylecTBOBaHUS yIiaepo/ia B uyryHax?
28. Kakyto poJib UrpaeT Maruuii U Hepuid B BBICOKOITPOYHBIX YyTryHax?

28. Kakue XMMHUYECKHE JIEMEHTHI YJIy4IlIaoT JIUTEHHbIE CBOMCTBA YyTryHa?

30. Yem onpenensercs 0TOCIMBaHUE YyTyHa?

31. KakuMy XMMHYECKUMU 3JIEMEHTaMU JIETUPYIOTCS UyT'YHBI?

32. OT KaKuX YCJIOBHI 3aBUCUT METAJUIMYECKAs: OCHOBA KOBKUX YyT'YHOB?

33. Knaccuguxanus 4yryHoB 110 popme rpagMTOBbIX BKIFOUEHUH.

Jlutepatypa [1,2,3]

Pa3nea 4. OcHOBBI TeOpHH M TEXHOJIOTHM TePMHYECKOH M XMMHKO-TepMHYecKoii 00padoTku
cTaJIn

Tema 4.1 OCHOBBI TEOPUH TEPMHUECKON 00paOOTKH CTaIN
Jlexyus

Paccmampusaemvie sonpocwi. [1peBpatienus GeppuTHO-KapOUIHON CTPYKTYpPHI B ayCTEHUT.
[IpeBpameHuss MepeoXJIAXAEHHOTO ayCTeHHWTa. JluarpamMma W30TEPMHUYECKOTO IPEBPAIICHUS.
MapTreHcuTHOE TpeBpallleHue B  CTaj. [TpomexyTrounoe (OeHHUTHOE) mMpeBpalleHue.
TepMOKHHETHYECKHE JUarpaMMbl TIPEBPAIICHUS TEPEOXITAKICHHOIO aycTeHuTa. [IpeBparieHws
MapTEeHCUTAa U OCTATOYHOTO ayCTeHUTa IpU Harpese (oTmyck cranu). Koarymsius kapOuaoB.

Tema 4.2 Texnonoeus mepmuueckor 0bpabomxu cmanu
Jlexyus

Paccmampusaemvie sonpocvi.  Omxur lpona: nud@y3suoHHBINA, peKpUCTAIM3ALMOHHBIH,
BBICOKHMI OTIIYCK, Ul CHSTHSI OCTaTOYHBIX HampspkeHuid. Omxur 11 pona: MmonHbIM, HEMOJIHBIN,
U30TEPMUYECKUI. Hopmanuzanus. 3akanka. BpiOop TemmepaTypsl, OXJaxKIarolled cpelsl.
3akanuBaeMoOCTh U MpokanuBaeMocTb. CrocoObl 3akanku. OTHYyCK: BBICOKUN, CPEIHUN, HU3KUH.
JledekTbl, BO3HHUKAIOIIME, NMPU TepMHUECKoi o0OpaboTke cranu. TepmomexaHuueckas oOpaboTka:
HU3KOTEMIIEpaTypHas, BBICOKoTeMneparypHas. [loBepxHOcTHas 3aKanka.

Tema 4.3 XumMuko-TepMuieckas oopadoTka.
Jlexyus

Paccmampueaemvle 6onpocei. I1porieccsl, MpOTEKAIOIINE TP XUMHKO-TEPMUUYECKON 00paboTKe.
[lemenTarus, MexaHu3M 00pa30BaHUs U CTPOCHHE HUTPOIIEMEHTOBAHHOTO CJ10s. TeXHOIOTHs Ta30BOoit
IIEMEHTAINH U TBEPJbIM KapOropuzatopom. Tepmudeckas 00padoTka mociie IeMEHTAIliH. i CBOMCTBA
LIEMEHTOBAaHHBIX JeTaneil. Hurpouementamus. TexHoyorus, Ha3HauYCHHE. A30THpOBaHHUE.
Texnonorus, HazHaueHue. [luanupoBanume. TexHonmorusi, HazHaueHue. bopupoBaBHUE,
cuinupoBanue. Juddy3rnonnas metamn3anus.

Jlabopamopuwvix pabom paszoena 4:

Jlabopamopnas paboma 4.1. « Tepmuueckas obpabomxa y2nepooucmuix cmaneiy
Cooepoicanue 3anamus.

[Tonyunts oOpasen U3 OTOXOKEHHOM cTaimu Mapku Y10, 3a4MCTUTh HAa HAOXXAAYHON IIKYpKe
MTOBEPXHOCTh 00pa3Iia ¢ OJTHOM CTOPOHBI M HA HEW MPOU3BECTH OIPEJIEICHIE TBEPAOCTH 110 PokBemy
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(mkama B).2. [IpuroroButh mmud 1 uccieaoBaTh CTPYKTYPY oOpasiia moa Mukpockornom. CocTaBUTh
PEXKHUM 3aKAJIKHU ¥ IPOU3BECTH 3aKAJIKy 00pa3iia 1o 3TOMY PEKHUMY.

C oJ1HO# CTOPOHBI 3aKAJIEHHOTO 00paslia yJaluTh 00€3yTIepOoKeHHbIN CI0M, MOTYyYeHHbIN B ITPOLIecce
HarpeBa I0Jl 3aKaJIKy — CHayajga HallWJIbHUKOM, a IOTOM HaXXJAYHOM IIKYPKOW — M Ha 3TOU
MMOBEPXHOCTU MPOU3BECTHU OlpeaenaeHue Teepaocty no Poksemny (mkana C). [IpurotoButs numd u
HCCIIEJIOBATh €r0 CTPYKTYpPY IMOJ MUKpPOCKONOM. B Hawanme mpurortoBiieHus Huuda HEOOXOIUMO
YAAITUTh C IOBEPXHOCTH 00€3yTIepoKeHHbIH c10i. COCTaBUTh PEKUM OTITyCKa U [0 HEMY IPOU3BECTU
OTITYCK 3aKaJEHHOT0 00pa3ua. 3a4MUCTUTh MOBEPXHOCTh 00paslia ¢ OJHOI CTOPOHBI U MPOU3BECTH HA
Hel onpeneneHue TBepaoctu 1o Poksemny (mkana C).

CamocmosmenvHas paboma noo pykosoocmeom npenooasamens (CPII)
Ipumepor npakmuueckux 3a0aHutl u camu 3a0aHust NPUBOOSIMCL 8 YUeOHO-MEeMOOULECKOM NOCOOUU NO

oucyuniume.

Konmponvnvie 6onpocwi
1. B uem 3akirouaercs TepMo0OpabOTKa CTanu,e€ OCHOBHBIE BUBI.
2. Temnieparypbl, COOTBETCTBYIOIINE KPUTUUECKUM TOUKaM (Ac1, A1, Acs, A3, Acm) no nuarpamme Fe

3. IIpouecc u3MeHeHUs CTPYKTYpPBbI CTAJIA IIPU HArpeBe 0 TEMIIEPATYPhI 3aKATIKH.

4. Kak BiusieT neperpeB 1 HeI0rpeB CTaJId Ha €€ MEXaHUUYECKHE XapaKTepPUCTUKH?

5. KakoBa 1ienp BBIICPIKKH JIeTajell TP TeMIiepaTrype HarpeBa’?

6. OnuimTe Nporecc U3MEHEHUs! CTPYKTYPBI CTaJIU MPHU OXJIAKICHUU C Pa3IMYHON CKOPOCTBIO.
7. OXJakaaronue cpeibl, NCTIOIb3YIOMINECs PH TEPMHUECKON 00paboTKe.

8. CTpyKTypa CTalli U €€ MEXaHUYEeCKHE CBOWCTBA IOCIIE 3aKaIKH U OTITYCKA.

9. Cranu noasepracMblie IOBEPXHOCTHOM 3aKaJIKe.

10.Ha3HayeHne XUMUKO-TEpMUYECKOI 00pabOTKH.

11.TexHonOrNs IEMEHTALMH, CTPYKTYpa U CBOMCTBA IEMEHTUPOBAHHOTO CJIOSL.

12. TexHosorus a30TUpPOBaHuUs, CTPYKTypa U CBOMCTBA a30TUPOBAHHOIO CJIOS.
13.HuTtponemeHTanus 1 HuaHUPOBAaHUE, TEXHOJIOT U, HA3HAUEHUE.

14. TexHOIOTHS TEPMOMEXAHUYIECKON 00paOOTKH: HU3KOTEMIIEPATYPHOU, BHICOKOTEMIIEPATYPHOIA.

Jluteparypa [1,2,3]
Paznea 5. IlBeTHBIE cIJIaBbI

Tema5.1 Menp u CIIJIaBBI Ha €€ OCHOBE
Jlexyus

Paccmampueaemvle 6onpocwr.  JlaTyHu TIpocThie M CIOXKHBIC: AehOpPMHUpPYEMBbIE, JTUTEHHBIE.
BnusHue nuHKa Ha MEXaHUYECKHE CBOWCTBA JaTyHed. bpoH3bl. BinsHue onoBa Ha MeXxaHUYECKUE
cBoiictBa Opon3. Krnaccudukamus: OJOBSIHUCTBIC, aTIOMHHHEBBIC, KPEMHHUCTBIC, CBHHIIOBBIC,
OepuieBble, XpOMUCTHIC, HUKeeBbie. CBONCTBA, MPUMEHEHHE.

Tema5.2 ATIOMHUHMI U CIJIaBbl HA €T0 OCHOBE
Jlexyus

Paccmampueaemvie sonpocwi. Amromunnii. Kitaccudukamnusi amroMUHUEBBIX CIIIaBOB. CIUTaBbI
mureitabie: Al - Si, Al - Cu, Al — Mg, xaponpounsie. [lepopmupyembie TepMHYECKH YIPOUHIEMBIE:
JypaJIlOMHHBI, KOBOYHbIE, BBICOKOIIPOYHBIE, >KapOIpPOYHbIE, CBONCTBA, MapKUPOBKa, IMPUMEHEHUE.
Tepmuueckass 00paboTka aTOMHUHHEBBIX CIUIABOB: 3aKallka, CTapeHue, IU(PQY3HOHHBIH OTXKUT U
PEKpUCTATUTN3AIMOHHBIN

Tema 5.3 CninaBel Ha OCHOBE MarHUs, TUTaHA
Jlexyus
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Paccmampusaemvie 6onpocuvl.  JlebopMupyeMble THTAHOBBIE — CIDIaBbl. [HTAHOBBIC CILIABBI
muteiiable. Tepmudeckas 00paboTKka TUTAHOBBIX CIUaBOB. CIIJIaBbI HA OCHOBE MarHus JTUTCHHBIC U
nehopMupyeMeIe.

Tema 5.4 Aumugpukyuonmsie Cniagvl U Mamepuaivl
Jlexyus

Paccmampusaemvie 6onpocol. AHTUQPUKIMOHHOCTH. TpeOoBaHUS K aHTU(PPUKIHOHHBIM
crutaBaM. AHTUQPHUKIIMOHHBIE CIUIABBI, KIACCU(PUKALUS IO CTPYKTYpe, CBOMCTBA. [loqIIUITHUKOBEIC
CIUIaBbl Ha OJIOBSIHHOW, CBUHIIOBOM, W IIUHKOBOI OCHOBaX. AHTU(MPHUKIMOHHBIE CIUIaBbl HA MEIHOM
ocHOBe. Hemeramnueckrue aHTU(GPUKIIMOHHBIE MaTEPHAIIBI.

Jlabopamopuwsie u npaxmuyeckue pabomsol pazoena 5:

Jlabopamopuas paboma 5.1.
«Cmpykmypa u ceoucmea ysemHulx cniagos. Jlamynu»

Cooepoicanue 3anamust.

N3yuuTh CTPYKTYpHl JIaTyHEH, NpPHUMEHSEMBIX B MAIIMHOCTPOCHUH; TPOBECTH aHAIN3
3aBUCHUMOCTH MEXKIY CTPYKTYpaMH, MEXaHHUYECKUMHU CBOMCTBaAMH M 00JIACThIO IPUMEHEHUS JaTyHeil;
o3HakoMuThcsi ¢ ['OCTamm wa gjaTtyHu. 3apucoBaTh CXE€Mbl MHUKPOCTPYKTYp JIaTyHEH;
MPOAHATU3UPOBATh CBA3M MEXIYy MEXaHHYEeCKMMH CBOWCTBAMH, CTPYKTypaMH M XHUMHYECKUM
COCTABOM JIATyHEM.

Jlabopamopmuas paboma 5.2.
Tema: «Cmpykmypa u ceoucmea yeemHulx cniagos. bponsvi»

Cooepoicanue 3anamust.

N3yuuth CTPYKTypbl OpOH3, TPHUMEHSEMBIX B MAIIMHOCTPOCHHWU; IPOBECTH AHAIIN3
3aBHUCHUMOCTH MEXIY CTPYKTypaMHu, MEXaHUYECKUMHU CBOMCTBAMHU U 00JACThIO MPUMEHEHHUs OpOH3;
o3HakoMuThCst ¢ ['OCTamu Ha OpoH3BI. 3apucoBaTh CXEMbl MUKPOCTPYKTYp OpOH3; MPpOaHAIU3HPOBATh
CBSI3U MEXKIY MEXaHMUECKUMH CBOMCTBAMU, CTPYKTYPaMU U XUMHUECKUM COCTaBOM OpOH3.
Jlabopamopnas paboma 5.3.

Tema: «Cmpykmypa u ceoticmea ysemuulx cniagos. Cniagvl Ha 0CHO8e ANIOMUHUEBbIX CHIABO8Y

Cooeporcanue 3anamus.

[TpakTHyeckoe W3y4eHHE CTPYKTYp QTIOMHHHEBBIX  CIUIABOB, TMPUMEHSEMBIX B
MAIIMHOCTPOCHHUH; aHAJIN3 3aBHCUMOCTH MEXAY CTPYKTYpaMH, MEXaHWYECKHMMH CBOWCTBAMH H
o0rnacTbio mpuMeHeHus, 3HakoMcTBO ¢ 'OCTamMu Ha amOMUHUEBHIE CIIIABBI.

W3yuuTh 1 3aprcOBaTh MUKPOCTPYKTYPHI QIFOMUHUEBBIX CIIABOB, IIPOAHAIN3HPOBATH CBSI3U
MEXI1y MEXaHMUECKUMHU CBONCTBAMH, CTPYKTYpaMU U XUMHYECKUM COCTaBOM aJTFOMUHHUEBBIX CIIIIABOB,
W3YYUTHh MapKUPOBKY.

Jlabopamopnas paboma 5.4
Tema: «AHTUDPUKITMOHHBIC CIITIABBI»

Cooeporcanue 3anamusi.

W3yunTh CTPYKTYpY ¥ CBOHCTBa METAUIMYECKUX aHTU(PHUKIMOHHBIX MAaTEpHUaOB,
MPUMEHSIEMBIX B TOJAUIUIHUKAX CKOJBXEHHs, TMPOBECTH aHAIU3 CBiI3ed MeEXAYy CTPOSCHUEM
MOJIIAITHUKOBBIX ~CIUIABOB C HMX CTPYKTYpOH ¥ JOMYCTUMBIMH Harpy304HO-CKOPOCTHBIMHU
XapaKTePUCTUKAMHU.

W3yuuTh OCHOBHBIC CBOWCTBA M KPUTEPHH BHIOOpA IMOAIIUITHUKOBBIX MaTEepHaioB, OpOH3 U
JaTyHeH, 1aTh UX OMHCAHKUE U 00J1aCTH IPUMEHEHUS
Ilpakmuueckas paboma 5.1.

Tema: «Bvibop mapku cniasa yeemmuuvlx Memannos 0jisk KOHKPEemHbIX Oemaell 8 3a8UcCUMOCmu Om
yenosul pabomuly.

Cooeporcanue 3anamusi.

[IpnobpereHre HaBBIKOB B pabOTE CO CITPABOYHOM JTUTEPATYPOH MO BEIOOPY CIIJIaBa IBETHBIX
METAJUIOB B 3aBUCUMOCTH OT yCJIOBUH UX paOOTHI.

W3yuutsb ycrnoBust paboThl 3aJaHHOMN J€Taal U TpeOOBaHUs, PEAbABIIsIEMbIC K HEl; BEIOpATh CILJIaB
[[BETHBIX METAIIJIOB ISl U3TOTOBIICHUS 3aJaHHOM JeTaH, U3YyIUTh €€ XUMHUECKUN COCTaB U
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MEXaHWYECKHE CBOMCTBA; 1aTh 000CHOBAaHME BHIOOPA CIIaBa IS 3aJJaHHOM JETalIN; COCTABUTh OTYET
0 MPAKTUYECKOM 3aHSATHUH.

[IpakTrueckoe 3aHATHE, KaK M MPEIBIAYIIHNE, YIUT MOJb30BaThCS CIIPABOYHOM JIUTEPATYPOH, YMEHHIO
CaMOCTOSITEITLHO Pa300paThCsi B OOJIBIIIOM YKCIIE CIIABOB U MOJA00PE UX IS U3TOTOBIICHHUS JICTAJICH.
JI71st I3roTOBIICHUS J€TAICH MAIIMH U MEXaHW3MOB MCIIOJb3YIOT MEIHbIC, A TIOMUHUCBBIC,
MarHuTHBIE ¥ TUTAHOBBIE CIUIaBbl. [Ipu perennn 3aa4 peKOMEH 1yeTCsl UCII0JIb30BaTh yueOHbIE
nocobust, 'OCTsI, cipaBOYHHUKH.

Camocmosmenvras paboma nod pyxosoocmeom npenooasamens (CPII)
Ipumepwl npakmuueckux 3a0anutl u camu 3a0aHus NPUBOOSIMCSL 8 YUEOHO-MEeMOOULECKOM NOCOOUU NO
oucyuniume.

Koumponvnvie sonpocwi

1. Kakue criaBbl Ha3bIBAKOTCS JIATYHSAMHU?

2 Jlerupyroiue 3J1eMEHThI, BXOJSIINE B COCTAB JIATYHEH.

3. MapkupoBKa JIaTyHEil.

. OT 4ero 3aBUCAT CTPYKTYpa U CBOMCTBA JaTyHEN?

. B ueM cocTouT cymHocTh npouecca 00eCIMHKOBAHUS JIaTyHEH?

. I'te npuMeHs0TCs TMTEWHbIE TaTyHN?

. OT yero 3aBUCAT CBOMCTBA A€(POPMHUPYEMBIX JIATYHEH?

. Kakumu HenmoctaTkamu 001a/1a10T TaTyHH?

9. I'ne mpumensitorcs nepopMUpyeMble JaTyHN?

10. Kakue criiaBbl Ha3bIBatoTCst OpoH3aMu?

11. Jlerupyrouue 31€MeHThI, BXOAAIINE B COCTaB OpOH3.

12.CBoiicTBa OJIOBIHUCTHIX OPOH3.

13. I'te mpuMEHSIOTCS OJIOBSIHUCTHIE OpOH3BI?

14. VI3ameHeHue cBOWCTBA OJIOBSHHBIX OPOH3 MPU U3MEHEHUH COZEpKaHHs B HUX OJIOBA.
15. Kak mapkupyroTcst 6poH3b1?

16. CBoiicTBa aFOMUHUEBBIX OpPOH3, IPUMEHEHUE.

17. JlocTOMHCTBA U HEIOCTATKN KPEMHUEBBIX OPOH3.

18. Buasl TepM0o00OpabOTKHU, MpUMEHSIEMBIE Ul YIPOUHEHUS OpOH3.

19. ColicTBa aHTU(PPUKLIMOHHBIX MaTEPUATIOB.

20. Yem BbI3BaH HU3KUH KOA(Q(ULUEHT TPEHUS METAIUIO()TOPOILUIACTOBBIX MaTepUaIOB?
21. AnroMHHHEBBIE CIUIaBbl TEPMUYECKH HE YIIPOUHSEMBIE.

22. ATIOMHHHUEBBIE CIJIaBbl TEPMUYECKH YIIPOUHSIEMBIE?

23. Kakue cruiaBsl Ha3bIBaOT AIOPATIOMUHAMU U KaK OHU MapKUPYIOTCS?
24. Kakue crijaBbl Ha3bIBAIOT CUJTYMHUHAMU U KaK OHH MapKUPYIOTCS?
25. Kak BiusieT cozepkanue Si Ha MEXaHUYEeCKHEe CBOMCTBA CUITYMHHOB?
26. [IppuMeHeHnEe TUTENHBIX ATFOMUHHUEBBIX CILIABOB.

27. Ilpumenenue 1epopMHUPYEMBIX aTFOMUHHEBBIX CIIAaBOB?

003N n K~

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

Tema 6.1 Cnnaswvi ¢ ocodvimu usuveckumu ceoticmeamu. OCHogHbIE C8eOeHUsL O NPOBOOHUKOBHIX
mamepuanax
Jlexyus

Paccmampueaemvie éonpocwi. Martepuaiibl BBICOKOW TPOBOAUMOCTH. CTaJIM U CIUIaBbI C
BBICOKUM B3JIEKTPUYECKUM conpoTuBieHreM. CIUIaBbl sl TEH30PE3UCTOPOB. MaTepualibl asis
MTOJABMKHBIX U HEMOJABMKHBIX KOHTAKTOB(ITPUTION )

Tema 6.2. Macnumnsie mamepuanvl. MacnumomseKue cniagwl.
Jlexyus
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Paccmampueae/wbze 6onpocol. OcCHOBHEBIE CBCIACHHS O MAarHuTHBIX CBOMCTBAX. KHaCCI/I(i)I/IKaHI/IH
MAariuMTHBIX MaTCpPUaJIoB. HuzkoyacTOTHBIE MATHUTOMSTKHE MaTCpUaAJIbI: SJICKTPOTCXHUYCCKUC CTAJIH,
nepmajiou, aJ'IBCI/I(l)Cpr. BrIcokodacTOTHEIE MAarHUTOMSTKHE MaT€pualibl: MAarHuTOAWUIJICKTPUKU,

beppuThI.

Tema 6.3. Macnumomeepovie cniagol
Jlexyus

Paccmampusaemvie 6onpocvl. MarHuTOTBEpABIE CIUIABHI: JISTHPOBAHHBIC CTAIH 3aKaJCHHBIC Ha
MapTEHCUT, JIUThIE BHICOKOKOIPIIMTUBHBIE CIUIaBbl. MeTalIOKEpaMUYECKUE U METAJUIOIIACTUYECKUE
MarHuTbl. MarHuToTBEpIble (hepPPUTHI, CIIIABBI HA OCHOBE PEAKO3EMENIbHBIX AJIIEMEHTOB, IIACTUYECKU
neopMUPyEMbIE MarHUTOTBEP/IBIC CIUIABBI.

Tema 6.4. [lusnekmpuueckue mamepuansl
Jlexyus

Paccmampusaemvie 6onpocwl. Tlonspuzanus qusiaekTpukoB. CBOHCTBa 1/3 MaTepHaioB
(3mekTpuYecKas MPOYHOCTh, AUAIEKTpUdecKue morepu). Kimaccudukarust 1\s Mo HarpeBOCTOMKOCTH.
[Ipo6oii quanekTpukoB. PU3NKO-XUMUYECKHE CBONCTBA AUAIEKTPUKOB.

7.4. Kakue ¢akTophl BIUSIOT HA yISIBHOE CONMTPOTUBIICHUE MPOBOTHUKA?
Jlabopamopuwie pabomut pazdena 6:

Jlabopamopnas paboma 6.1. «HMccredosanue nusaHus memnepamypsbi Ha Mamepuaibl ¢ pasiuiHbIM
VOENbHbIM 2NeKMPUYECKUM CONPOTNUBTICHUEM»
Cooepotcanue 3aHAMusL.

W3meputs a3ekTpoconpoTuBicHre R 00pasloB: Meaw, KOHCTaHTaHA, MAaHTaHWMHA M HHXPOMA.
Pe3ynbrartel ombITOB 3aHecTH B TaOm. 12. BBMHCIUTE yHeiabHOE 3JEKTPOCONPOTHBICHHE p ITHX
oOpa3ioB. M3Meputrb B TOH e TOCIENOBATEIBHOCTH 3JIEKTPOCONPOTHBICHHE O00paslioB MpH
temmneparypax: 100, 80, 60, 40, 20°C. Pe3ynbTaThl OnbITOB 3aHeCTH B Ta0a. [TlocTtpouTs rpaduyeckyro
3aBHCHMOCTH 3JIEKTPOCOMPOTHBICHUS 00pa3I0B OT TEMIIEPaTypHl.

Camocmosmenvhas paboma nod pykogoocmeom npenooasamens (CPII)
Ipumepovl npakmuyeckux 3a0anutl U camu 3a0aHUs NPUBOOSAMCS 8 Y4eOHO-MemoOUUeCKoM noCcoOUU no
oucyuniume.

Koumponvhvie 6onpocwi

1. Kakue marepuassl OTHOCATCS K (peppoMarHeTukam?

2. I'ne ucnonp3yroTcss MArHUTOMSITKHE MAaTepHallbl U KaK OHU pa3fesisitoTcs 0 Ha3HAUYEHUI0?

3. Kaxk cTpykTypa 1 crioco6bl 00paboTKH BIUSAIOT HA MarHUTHBIE CBOMCTBA Xkene3a?

4. Kakue MarHuTHbIE XapaKTEPUCTUKH JIOJKHBI UMETh MarHUTOMSITKHE MaTepHUalIbl U KaKue
AJIEMEHTHI 0Ka3bIBAIOT CYIIECTBEHHOE BIIMSHUE HAa UX CBOMcTBA?

5. C Kakoy 1eNbI0 B 3JIEKTPOTEXHUYECKHE CTAIIM BBOJSAT KPEMHHM U KaK OH BJIMSET Ha UX CBOMCTBA?
6. Kakue KpeMHHUCTBIE AIEKTPOTEXHUYECKUE CTAIM BBl 3HAETE, UX COCTaB U CBOWCTBA?

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

8. Kakyro cTasib Ha3bIBalOT MarHUTOAHU30TPOITHON U TIoueMy?

9. [lepeuncnure MarHUTOTBEPIbIE MATEPUATIbI; KAKUMU MarHUTHBIMU CBOMCTBaAMH OHU JIOJKHBI
o0y1azaTh U re uX UCHOIb3YyIT?

10.Kak BiusieT BeMumHa 3epHa HA MarHUTHBIE CBOKWCTBA MaTeprana’?

11. Kakne maTepuasnsl OTHOCAT K IPOBOJHUKAM?

12. OGnacth MpUMEeHEHHs TPOBOJHUKOBBIX MaTepHAIOB.

13. YTo Ha3bIBAIOT yJEIbHBIM COIIPOTUBIEHUEM NTPOBOJHUKA?

Jlureparypa [1,2,3]
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Pazoen 7. HemeTasimyeckne MaTepuabl

Tema.7.1 Hememannuueckue mamepuanbol
Jlexyus

Paccmampusaemvie sonpocwi. OcobenHoctu ctpoenus. Knaccudukanus no cocrany,
MOJISIPHOCTH U JIp. mapamerpaM. TepMoIiacTuuHbIe oauMepsl. Peakroractel. KoMo3uuroHHbie
Marepuabl.

Camocmosmenvras paboma nod pyxosoocmeom npenooasamens (CPII)
Ipumepwl npakmuueckux 3a0anutl u camu 3a0aHus NPUBOOSMCIL 8 YUeOHO-MEeMOOULECKOM NOCOOUU NO
oucyuniume.

Konmponvnuvie 6onpocwi

1.Yto Takoe moaumepsbi?

2.Kimaccuukanust momMepoB 1mo GopmMe MaKpOMOJICKYII.
3.Knaccugukanus mojauMepoB Mo OTHOLICHUIO K HAarPEBY.
4.Kaccuukarnusi moJMMepoB I10 TIOJSIPHOCTH | MIPUPOJIE MPOUCXOKIICHHSL.
5.Kakue marepuaibl Ha3bIBAIOTCS IJIACTMACCAMU?

6.[IpuBeuTe IPUMEPHI MATEPHATIOB, KOTOPBIC OTHOCATCS K IJIACTMACCaM.
7.0co0CHHOCTA CTPYKTYPBI KOMITO3UIIMOHHBIX MaTEPHAJIOB

TexHoJI0rusl KOHCTPYKUMOHHBIX MAaTePHAJIOB
Pa3zoen 1. OCHOBBI MeTANTYPIrUYECKOT0 MPOU3BOACTBA

Tema 1. Cospemennoe memaniypeuiueckoe npou3eo0cmeo.
Jlexyus
Paccmampusaemvie sonpochi.
ITpousBoacTBO uyryHa. JlomeHHbIH nporecc. OCHOBHBIE (PU3UKO-XUMHUYECKHE MPOLECCHI MTOTyUSHHSI
Yyr'yHa B COBPEMEHHBIX JIOMEHHBIX Meyax
Tema .2lIpouzeoocmeo cmanu u Y8eMHHIX MEMANIO8
Jlexyust
Paccmampueaemvlre sonpocul.
[TpouzBoacTBO cTasM B nekTponedax.OcoOeHHOCTH IUIABKU CTaJIM B PA3JIMYHBIX IJIABUIIBHBIX
arperartax. CTpoeHue ctajibHOro ciutka. CrnocoOsl pa3nuBku ctanu. [Ipou3BoacTBo Meau.
[IpownsBoncTBo amoMuHus. CriocoOb! BBIIIABKU U paUHUPOBaHUS. XapaKTepUCTHKA
IIPUMEHSEMOro 000pyAoBaHus. MaTepHaisbl, MoTyd4aeMble METO/I0M ITOPOIIKOBONW METAJUTypIUH.

Pazoen 2. OcHOBBI JIUTEIHHOT0 NPOU3BOACTBA

Tema 1: Pusuueckue 0CHOBbL NPOU3BOOCMBEA OMIAUBOK. H320mo61eHUe omausoK 6 necuamnvle opmbl
Jlexyus
Paccmampueaemvie sonpocei.

[Tonsitue o nuteitHoM npousBoacTBe. Kimaccuduxanus crnoco60B M3roToBiaeHs OTIIMBOK. CBeIeHUS O
JUTEHHBIX criaBaX. JIuTeiiHble CIIaBbl MX TUIaBKa W 3ajJHMBKa B (JOpMBL. 3aTBep/ieBaHHE OTJIMBOK.
Br160p panmonansHOro crnoco0a M3roToBlIeHUs OTIMBOK.M3roToBIEHNE OTIIMBOK B NecyaHble (hOpMbI
W3roroBneHue TUTHIX 3arOTOBOK B pa3oBBIX (opmax. TexHosornueckue TpeOoBaHUs K KOHCTPYKIIUH
muThIX Aetaneil. [lpuHuunel pa3paboTKU MOJEIBHOTO KOMIUIEKTa O YyepTexy. BriOuBKa, ouncTka u
00pyOka oTauBOK. JleeKThl OTIIMBOK, MEPHI X MPENYNPEKICHUS U CIIOCOObI YCTPAHEHHUS.

Tema 2: H3zeomosneHue omausok cneyuaibHbiMu cnocooamu Tumbsi.
Jlexyus
Paccmampueaemvie sonpocoi.
[enTpobexxHoe MuThE. JIuThe MO BBILIABISIEMBIM MOJETIAM. TOYHOE NHUTHE, TUTHE B 000IIOUKOBBIE
(hOpMBI, TUTHE B KOKIJIb U Jp. MI3roToBIIeHNE OTIIMBOK U3 Pa3IUYHBIX CIIJIABOB: MPOU3BOJICTBO OTIMBOK
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U3 4yTI'yHa, CTaJId, ATIOMUHHUEBBIX CIUIABOB, MEIHBIX, MATHUEBBIX, THTAHOBBIX U 1Ip. KoHCTpynpoBanue
JIUTHIX JIeTajiel ¢ y4ETOM JINTEHHBIX CBOMCTB cIi1aBoB. BBIO0Op panioHaibHOro crnocoda u3roToBICHUS
OoTIMBOK. OCOOEHHOCTH KOHCTPYHUPOBAHUS JINTHIX JI€Tallell, 0JIydyaeMbIX CIEHaIbHBIMU CIIOCO0aMHU
JIUTHS.

Ilpakmuueckasa paboma pazoena 2:

Ipakmuyeckaa paboma 6.1. Tema: «Paspabomka mexHOI02UHECKO20 NpoYecca U320mosieHUs
OMIUBKU 8 PA30BOLL NEeCUAHO-IUHUCTOU hopmey.
Cooepoicanue 3anamus.

Hayuntbcs o ueprexy roroBoil etaiu pa3padaTbiBaTh YEPTEK OTIMBKHU, MOJENIN, CTEPAKHEBOTO
smuKa 1 Gopmbl B cOope.

Jl1 3a1aHHOTO YepTeka JAE€TaIu BITOJHUTD CIIEAYIOLIEE:

a) BBIOpaTh MIOCKOCTh pa3béMa MOZENIU U GOPMBI C yKazaHUEM IOJIOKEHUsI OTJIMBKU B opme B
(Bepx) u H (1m3);

0) BBIMIOJIHUTH 3CKU3 OTIMBKU ¢ 0003HAUYCHUEM PAa3MEPOB MPUITYCKOB, YKIOHOB, YCaJIKU MeTaia
U CTEP>KHEM;

B) BBIIIOJIHUTh 3CKH3 MoJeNn c yKa3aHueM rabapUTHBIX pa3MepoB;
') HAYEPTUTh 3CKU3 CTEPHKHEBOIO SAIMKA 0€3 yKa3aHUs Pa3MEPOB;

1) IPUBECTH 3CKU3 COOpaHHOI MUTEHON (POPMBI B pazpe3e ¢ ykazaHHeM e€ DJIIEMEHTOB;

€) IaTh KPaTKOe OMMCAHME MOCIIeIOBATEIBHBIX ONEPAIHA 110 U3TOTOBICHUIO TUTEHHOM (POPMBI 1
OTJIUBKHU.

OcHoBoO# A1 pa3paOOTKHU TEXHOJIOTMUECKOI0 IPOIecca U3TOTOBIEHUSI OTJIMBKU SIBISIETCS YEPTEK
neranu. Ha yeprex aeranu B coorBercTBUU ¢ 'OCT 3.1125—-88 HaHOCAT TEXHOJIOTMYECKUE YKa3aHMUS,
HEOOXOAUMBIE JIJIsl U3TOTOBIICHHSI MOJICIIBHOTO KOMILIEKTA, ()OPMBI M CTEPIKHS, M TIOJTYJAI0T YePTEK
OTJIUBKHU C MOJIEJILHO — JIMTEHHBIMU YKa3aHUSIMHU.

Pazoen 3. OcHOBBI 00pPadOTKH MeTANIOB AaBJIeHUEM

Tema 1: @uszuxo-mexanuueckue ocHo8bl 0OPAOOMKU MeMAN08 OA8lIeHUEM

Jlexyus
Paccmampueaemvlre eonpocul.
Knaccudukamms OMJ]

OU3MKO-MeXaHUYECKUE OCHOBBI 00pabOTKM MeTauioB AaBineHueM. Bausaue OM/] Ha cTpykTypy H
cBoiicTBa MeTaiuia. Biausinue ycnoBuit negopmupoBanus Ha nporiecc OMJI. M3roroBnenrne mokoBOK
MalIMHOCTPOUTENbHBIX fAeraneil. Bunbl mnokoBok. KoBka, rops4yas o00bEMHas IITaMIIOBKA,
POTAIIMOHHBIE CIIOCOOBI M3TOTOBJICHHS MOKOBOK. CTPYKTypa TEXHOJIOTHYECKOTO IMPOIecca ropsiaei
00BEMHOI mITaMIOBKH. JKuakas mrraMnoBka. XoaoHas o0bEMHAs IIITAMIIOBKA.

Tema 2 Hzeomosnenue MauuHOCMpoumenbHuix npoguetl.

Jlexyus
Paccmampueaemvie eonpocai.

Buael MamuHocTpouTenbHbIX poduieit. [Ipon3BoacTBo npokaTaHHBIX NpoQuiiel, IPecCOBaHHBIX
npoduneit. Bonodyenne MalmmHOCTPOUTENBHBIX Mpoduneii. [IporpeccuBHbIE TEXHOIOTHH MITAMIOBKU
JleTajgeld U3 MOpOLIKOB. BUIbI M3roTaBiMBaeMbIX AeTajaed. XO0JI0IHOE BbIIABIMBAHUE U3 CIICUEHHBIX
MTOPOIIKOBBIX 3aTOTOBOK, BBIJIABJIMBAHUE C AKTUBHBIMU CHUJIAMU TPeHUs, (POPMOBaHNE TOHKOCTEHHBIX
BTYJIOK M3 JKEJIE3HOr0 IMOPOIIKA, JOMOJHUTEIbHOE JErMpOBaHUE 3aroTOBOK W JIp. TeXHHKO-
SKOHOMHYECKHE TMOKA3aTeld W KPUTEPUH BHIOOpA palOHATIBHBIX CIOCOO0B 00pabOTKH METaIoB
nasineHueM. Beibop crioco0a mosydeHust 3aroToBOK U3 Pa3NnYHBIX CIUIABOB. TEXHUKO-2KOHOMHYECKHE
mokazarenu OMJI.

Jlureparypa [1,2,3]

TemaTuka npakTuyecKux pador pasaesna 3:
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Ilpakmuueckas paboma 3. Tema: «Pa3paboTka TEXHOJIOTHYECKOTO MPOIECCa U3TOTOBJICHHS
ITOKOBKI»
Cooepoicanue 3auamus.

3aKkpenuTh 3HAHHS, IOITYYEHHBIE HAa TEOPETHUECKUX 3aHATUSAX IO 00paboTKe METaJlIoB
naBieHueM. Pa3pa0oTaTth TEXHOJIOTMYECKUH TMpolecC MOJTYYeHHUs] MOKOBKU Topsiuell 0O0beMHOI
LITAMIIOBKOH Ha KPUBOIIUITHOM IOPSYEIITAMIIOBOYHOM IIPECCE B OTKPHITOM ITamne. B coorBercTBrUN
C BapUaHTOM 33JIaHUs HAUEPTUTh ICKU3bI 3aJJaHHON TOTOBOM JE€TaIN, TOKOBKH U OTKPBITOTO IITaMIIA.
BriOpath TeMnepaTypHblii HHTEpBaI 00paboTku. OnpenenuTs BpeMs HarpeBa 3arotroBku. [Iponssectu
pacuer napameTpoB ropsiueid 00beMHOI mTaMnoBKy. [IpoekTupoBaHre TEXHOJIOTMYECKOro mpoiecca
ropsueii OOBEMHOM INTAMIOBKM 3aK/IIOYaeTcs B pa3paboTke deprexa (ICKH3a) IOKOBKH,
BBITIOJIHSAEMOT0 Ha OCHOBAaHUM uyepTexka (ICKH3a) TOTOBOW JETaau U pacyéTe OCHOBHBIX I1apaMeTPOB
HITAMITIOBKH, KOTOpPbIE 3aHOCATCS B TAOIHILY.

Pa3zoen 4. OcHOBBI CBAPOYHOI0 MPOU3BO/ICTBA

Tema 1: Quzuxo-xumuueckue 0CHOBbl NOLYYEHUS CEAPHBIX COCOUHEHUT
Jlexyus

Paccmampusaemvle 6onpocwi. PU3NKO-XMMUYECKHE OCHOBBI MOJIyYEHHs] CBAPHBIX COCIMHEHHH.
Knaccugpukauusa BunoB cBapku. CBapuBaemocTb. CBapouHble HampspkeHus. CBapka JTaBJICHHEM.
TexHonornueckre OCOOEHHOCTH CBapKH pa3JIMYHbIX METalJIOB M crulaBoB. (CBapuBaeMoCTb
YTJIEPOAMCTBIX U JIETUPOBAHHBIX CTaJIel, UyTryHa, MEIH U €€ CIUIaBOB, AJIIOMUHMSI U €r0 CILUIaBOB.

Tema 2: J[yeosasn ceapka naasnenuem. Texnonocuyeckue 0coOeHHOCMuU C8APKU PA3TUYHBIX MEMALI08
U CNIABos.
Jlexyus

Paccmampueaemvle 6onpocel. JlyroBas cBapka miuaBieHueM. CyIIHOCTh IMpolecca, UCTOUHHKHU
CcBapoyHOTOo ToKa. OCHOBHBIC METAJUTYPIHUECKHE MPOIIECCH B CBApOYHOU BaHHE. PyunHas mgyromas
cBapka. ABTOMaTH4ecKas JyroBas cBapka moj cioeMm ¢uroca. JlyroBas cBapka B 3allUTHBIX rasax.
[Tna3zmenHas cBapka. DJIEKTPOIILUIAKOBAs CBApKa.
JlazepHas cBapka.

Tema 3: Texnonocuunocms c8apHbIX COCOUHEHUI.

Jlexyus

Paccmampusaemvie 6onpocwi. TeXHOTOTHYHOCTh CBapHBIX COENMHEHUN. [[OHATHE TEXHOJIOTUYHOCTH.
Beibop Meramna, craBa. Beibop Tuma cBapHOro coenuHeHus. Bpibop ¢opMmbl cBapuBaeMbIX
aseMeHTOB. BeiOop crocoba u Buza cBapku. Beibop cnocoba yMeHbIIeHUs! CBApOUHBIX Aedopmariuii
1 HapsKEHUS.

Konmponvhvie 6onpocwi

1. YerpoticTBo 1 puHIHI paboThl CBAPOYHOTO TpaHchopmaropa.

2. DeKTpruYecKas ayra U ee CBOWCTBA.

3. BHenrHsst XxapakTeprucTUKa UCTOYHUKA TUTAHUS U TPeOOBAHMSI K HEH.
4. CBapouHbI€ NEKTPO/bI.

5. OCHOBHBIE TApaMETPhI PEKUMA PYYHOM TyTrOBOW CBAPKH

JIutepatypa [1,2,3]
TemaTruka npakTuyecKux pador pasaesa 4:

Ilpakmuueckas paboma 1. Tema: «PacdeT pexxuMa pydyHO# JyroOBOM CBapKu»
Cooepatcanue 3anamust

[IpunobOpecTn nmpakTHUeCcKre HABBIKK B BHIOOPE JIEKTPOIOB M pacueTe PeKUMOB PyUYHOH TyroBOM
cBapku. Paccuurare pexum pydHol ayroBod cBapku. s pacuera mapamerpoB PJIC ucxonHble
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JaHHbBIE B3STh, COTJIACHO HOMEpa BapuaHTa, 3a/IaHHOTO MpernoiaBareneM. BeiopaTh TaMeTp
anektpona.  OmnpenenuTh BEIMYMHY CBAPOUHOTO TOKa 1o popmyste. OnpenenuTs HanpsoKeHHE Ha IyTe
o gopmyse. BeiOpaTs THI U MapKy 3J1€KTpOAA.

IlosrydueHHbIE JaHHBIE 3aHECTH B TAOIHILY.

Ilpakmuueckas paboma 2. Tema: «PacueT CBapHOTO COCTUHECHHUSI

Cooeparcanue 3anamust

Bri6paths 060py10BaHue, CBApOUYHbIE MaTEPHUAIIBI U PACCUMTATh PEXKUM CBAPKU VISl 3a/JaHHOM CBapHOU
KOHCTpyKIMU. OOIlMe METOAUWYECKHUE yKa3zaHus. 3aJlaHhe COCTOUT M3 JIBYX BOIpOcOB. llepBsiii
OTHOCHTCS K U3YUEHHIO CII0C00a CBApKH, a BTOPOU — K pa3pabOTKe CXeM TEXHOJIOTMYECKUX MTPOLIECCOB
CBAPKU U3JEIHIA.

[Io mepBoMy Bompocy 3aJaHusi CileIyeT JaTh KpaTKOE ONHCAaHUE CYLIIHOCTH PaccMaTpUBaEMOro
mporiecca, ero TeXHOJOTHUECKUX 0COOEHHOCTEH.

ITo BTOpOMY — pazpaboTaThb CXeMy TEXHOJOTHYECKOro Ipollecca CBAPKU C yKa3zaHHEM MOpsaKa
HaJIO’)KEHMsI CBAapHBIX IIBOB M BHUJA COCAMHEHHS, HAmpUMEp — MpuUBapka oOCUaWKH K JIHHUILY
KOHCTPYKLHHU YTJIOBBIM KOJIBLIEBHIM IIBOM. BBIIOTHUTH pacyeThl OCHOBHBIX TEXHOJIOTHUECKHUX
MapaMeTpoOB B COOTBETCTBUH C BAPUAHTOM 3a/IaHHs YKA3aHHOTO MPEINOIaBaTEIIEM.

Pazden 5. Dusnko-MexaHWyecKHe OCHOBbI 00pa00OTKM KOHCTPYKUMOHHBIX MAaTepHaJIOB
pe3aHueM

Tema 1: Memoowi ¢hopmoobpazosanus nogepxnocmeti demaieii MauluH.
Jlexyus

Paccmampusaemvle éonpocei.
OU3NKO-MEXaHUICCKUE OCHOBBI 0Opa0OTKH KOHCTPYKIIMOHHBIX MAaTepuaioB pe3aHueM. CXeMbl
00paboTku pe3zanueM. Mertonbl (HOpMOOOpa30BaHUsI TOBEPXHOCTEH JeTalieldl MalluH. PeXuMbI
pe3aHus, TEOMETpPHUs CpPe3aeMOro CJIOs, IMIEPOXOBATOCTh IMOBEPXHOCTH. DU3MYEcKas CYIIHOCTh
niporiecca pe3anus. O6padbaTbiBAEMOCTh KOHCTPYKIITMOHHBIX MaTEpUAJIOB pe3aHneM. TeXHOIOrHYHOCTh
KOHCTPYKUUU JAeTaneil MamuH. TeXHOJOTHYeCKHe OCOOCHHOCTH MPOEKTHUPOBAHUS M U3TOTOBICHUS
JeTaiell W3 KOMITO3UIIMOHHBIX MAaTepHalIoB. TEXHOJOTMYeCKHe TpeOOBaHMSI K KOHCTPYKITUSM
M3TOTOBIISIEMBIX JIeTajei, 0COOEHHOCTH IOTIOTHUTEIFHOM MEXaHHUECKOH 00pabOTKH 3arOTOBOK.

Tema 2: HncmpymenmanbHvle Mamepuasi.
Jlexyus
Paccmampusaemvie sonpocai.
HNuctpymenTanbpabie MaTepuaibsl. CBoiicTBa. MHCTpyMeHTaIbHBIE CTANU, TBEPABIC CIUIABBI U JIp.

Tema 3: Memannopesxcywue cmanku.
Jlexyus
Paccmampueaemvlre eonpocur.
Mertannopexymue cranku. Knaccuduxanusi, TpuBopl, KHHEMaTHYECKHE CXEMbl METAJIOPEKYIIUX
CTaHKOB. TexHWKa 0€30MaCHOCTH M OXpaHa OKPYKaIOIIeH CpeIbl.

Tema 4: Obpabomka 3a20moB0OK HA MOKAPHBIX, CEEPIUNBHBIX, (hpe3epHblX, 3Y0000pabamvle8auux
CMAaHKAX.
Jlexyus

Paccmampusaemvie onpocoi.
O06paboTka 3aroTOBOK Ha TOKAPHBIX, CBEPIMIIbHBIX, PPE3epHBIX, 3y0000padaThIBAIOIINX CTAHKAX.
Tunel cTaHKOB TOKApHOH TpYNIbI, PEXYIIUNA WHCTPYMEHT, TEXHOJIOTHYECKas OCHACTKA TOKApHBIX
CTaHKOB. TexHoJIorn4eckre TpeOOBaHNs K KOHCTPYKIIHSIM U3TOTOBIISIEMBIX JieTaield. XapakTepUCTUKA
METO/a CBEpJICHUS, TUIBI CTAHKOB, MHCTPYMEHT, OCHACTKa, CXeMbl 00paOoTkH. XapaKTepuCTHKa
MeTozia (pe3epoBaHusl TUIIBI CTAHKOB, HHCTPYMEHT, OCHACTKa, CXeMbI 00paboTKH. XapaKTepuCcTUKa
¢dopmooOpazoBanusi (GacoHHBIX HpoduiIei, TUMBI 3y0000padaTHIBAIOIIMX CTAaHKOB, MHCTPYMEHT,
OCHACTKa, CXeMbl 00pabOTKH.
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Tema 5: Obpabomxa 3a20mo6oK HA WNUDOBATLHLIX cmaHKax. Memoovt omoenourol 0opabomku.
Jlexyus
Paccmampusaemvie  6onpocvl.  O0OpaboTka 3aroToBOK Ha  HUIM(OBaJIbHBIX  CTaHKAaX.
XapakTepucTUKa MeTo/1a NUTM(OBAHMUS, PSKUMBI pE3aHHs], HHCTPYMEHT, OCHACTKa, CXeMbI 00pabOTKH.
MeTtoapl OTAENOYHON 00pabOTKHU: MOJUPOBAaHUE, MPUTUPKA, XOHHUHTOBaHHE, CynepUHUII U Jp.
Metoabl 00pabOTKH 3aTOTOBOK 0€3 CHATHS CTPYKKH: IIacTU4YecKoe 1e(hopMUpoOBaHHEe, OOKaThIBAaHUE
U pacKaTbIBaHUE, aJIMa3HOE BBITTIAXKHBaHHUE, KATMOPOBKA OTBEPCTUH U JIp.

Tema 6: Texnonoeuueckue 0COOEHHOCU NPOEKMUPOBAHUS U U3COMOGIEHUS Oemaiel U3
KOMNO3UYUOHHBIX MAMEPUAILO8.
Jlexyus
Paccmampusaemvie sonpocwvi. TexHomornueckne 0COOCHHOCTH MPOCKTUPOBAHUS U M3TOTOBIICHUS
JeTaneidt u3 KOMIO3UIIMOHHBIX MaTepruaioB. TeXHOIOTHYECKHE TPEOOBAHUS K KOHCTPYKITHSIM
M3TOTOBJISIEMBIX JIETaIei, 0COOCHHOCTH JOTOJHUTEIHPHOM MEXaHUYECKOH 00pabOTKH 3ar0TOBOK.

TemaTuka npakTHYeCcKHX padoT pa3aea S:

Ipaxmuueckas paboma 1. Tema: « Ycnoguvie 0003HaueHus 8 KUHEMAMUYECKUX CXeMAX CIMAHKO8 ).
Cooeporcanue 3aHAmMusL.

O3HAaKOMUTBHCSA C TPUHLUIAMHU KiIacCU(PHUKAIMM M HyMepaluu METAJUIOPEKYIIUX CTaHKOB, C
YCIIOBHBIMH 0003HAYCHHUSMH B KHHEMATUYECKUX CXEMaxX CTAaHKOB, MOJYYUTh HABBIKA B COCTABIICHUU
Y YTCHUW KWHEMATUYECKUX CXEM CTAHKOB. M3yuuTh NPUHIMIIBI KIaCCUPUKAMH W HyMEpaluu
METAJLIOPEKYIINX CTAHKOB. VI3y4uTh YCIIOBHBIE 0003HAYCHHUS B KHHEMAaTHYCCKIX CXEMaX CTAHKOB.

C Makera HAaCTOJBHO-(PPE3EpPHOrO CTAHKA COCTABUTh KHHEMAaTHYECKy cxemy. [lonb3ysch
YCIIOBHBIMH O0O3HAYEHUSIMU TIOCTPOUTh KHHEMATHYECKYI0 CXEMY HACTOJIhHO-(PpPE3epHOTO CTaHKa
(McxoIHbBIE TAaHHBIC K BAPHAHTAM MHIUBHIyaIbHBIX 33JJaHUN K TIPAKTUYECKOH paboTe).

[TogcunTarh TepemaTOYHBIC OTHOIICHHUS Tepeaad, BXOMANIMX B  3alleruieHue, ooliee
nepeaTouHOe OTHOIICHHE, YHCII0 0O0OPOTOB Ha MITTUH/IENE B COOTBETCTBHH CO CBOUM BapHAHTOM.

CocTaBuTh YpaBHEHHE IJIABHOTO JBW)KCHHUS KHHEMATHYECKOM IIETTH TI0 33JIAHUIO TIPETIo1aBaTers.

Ipakxmuueckas paboma 2 Tema: « Ycmpoiicmeo mokapHo-6UHMOPE3HO20 CMAHKAY.
Cooepoicanue 3auamus.

N3yunth TexHOJIOTHI0O (OpMOOOpa30BaHUs MOBEPXHOCTEN 3arOTOBOK Ha TOKapHO-BUHTOPE3HOM
cranke. llomcumraTte CKOpPOCTH pe3aHUs IO AUAMETPY 3arOTOBKM M €€ 4YacTOTE€ BpallCHUS.
[TogcuntanHyto CKOPOCTH pe3aHUsl yKazaThb B cxeMme 00paboTku. M3y4uTh yCTpOMCTBO TOKAapHO-
BUHTOpE3HOro cranka 1K62.

Ilpakmuyeckaa paboma 3. Tema: «Ycmpoiicmeo eepmukanvHo ceepiuibHO20 CManKa u pabomol,
8bINOIHACMbIE HA HEMY.
Cooepoicanue 3anamus.

N3yuyenne texHomoruu (opmMooOpa3oBaHUsl MOBEPXHOCTEH 3aroTOBKM Ha BEPTUKAIBHO-
CBEpJIMJIBHOM cTaHKe. Harmsiiaele mocobust Mo BepTUKAIbHO-CBEPIMIBHOMY CTaHKY CO INTaTHBIMH
MPUCTIOCOOTICHUSIMH: KOMILIEKT CBEPJI; KOMIUIEKT U3MEPUTENbHBIX cpelcTB. M3yunTh BepTHKAIbHO-
CBEPJIWJIbHBIN CTAaHOK. BBIYEPTUTH ACKU3 CBEpIa, 3aMEPUTh €r0 pa3Mepbl M YIJIBl, YKa3aTh UX Ha
ACKH3€. 3apucoBaTh CXeMbl 00pabOTKH Ha BEPTHKAIbHO-CBEPJIMUIBHOM CTAaHKE MHCTPYMEHTOM I10
3aJIaHUIO IIpEnoaaBaTes.

IIpakmuyeckas paboma 4. Tema: «Konconvno-gpesephviti Cmanox u pabomol, 8bINOIHAEMblE HA
Hem».
Cooeporcanue 3aHAmMus.

N3yuenune rexHosoruu pe3epoBaHus MOBEPXHOCTEH 3ar0TOBOK, 03HAKOMJICHUE C YHUBEPCATBHOMN
JIeNUTEHHON TOJIOBKOM, THNIAaMU (hpe3 B mporiecce MPOBEACHUS MPAaKTHUECKUX paboT Ha (pe3epHOM
ctanke. 3yuynTh KHHEMATHYECKYIO CXEMY KOHCOJBHO-(PE3epHOTO CTaHKY 6P82.
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N3yunth TexHOMOTHIO (POpMOOOPa30BaHUS TTOBEPXHOCTEH 3ar0OTOBOK Ha KOHCOJILHO-(Ppe3epHOM
cranke OP82. IlpuBectn cxemy o00paGoTku ¢pe3oi (BbIaHHOM mpenoaaBateneM). W3yuuthb
KMHEMATHYECKYIO CXEMY YHUBEPCAJIbHOM JIEIUTEIBHON MOJIOBKH.

PaccunTate uncio 0OOPOTOB PYKOATKH AETUTEIBHON TOJOBKH MJIsi MPOCTOTO JIEIEHHUS II0
3aJJaHHIO TTPETIOIaBaTEeIIs.

Ilpakmuueckas paboma 5 Tema: «l eomempus mokapnozo pe3yay.
Cooepoicanue 3aHamus.

W3ydeHre OCHOBHBIX YIJIOB PEXYIIEH yacTu pe3na. Mzyuenue BnusHus yrioB Ha MPOIECC pe3aHus
1 KayecTBO 00paboTaHHON OoBepXHOCTU. O3HAKOMUTHCS C U3MEPUTENIbHBIM IPUOOPOM;

W3mepuTts yriet o, B, v, 0, €, @, @1. Pe3ynbraTsl U3MepeHui 3aHECTH B IPOTOKOJ; COCTABUThH OTYET
0 pabore. Bprueptuth cxemy o00pabOTKM JeTald MpeaoKeHHbIM pe3noM. Ha cxeme ykasatb
oOpabaTeiBaeMyl0 U 00pabOTaHHYIO TOBEPXHOCTH, MOBEPXHOCTh pE3aHUsl, TJIABHYIO PEXKYIIYIO
KPOMKY, HallpaBJIeHUE TJIaBHOTO JIBHYKEHUS (3arOTOBKH) U ABUKEHUSA MOa4H (pe3la).

N3meputs 1 BHECTH B TPOTOKOJ U3MEPEHUI OCHOBHBIE pa3Mephl pe3lia: JIMHY pesia L, ceuenue
pesua B x H. U3mepuTs yrisl pe3lia UCIoib3ysl HACTONbHBIN yriomep. [JlaHHbIe 3aHECTH B TPOTOKOI
U3MEPEHUM.

Ilpakmuueckas paboma 6 Tema. « Texnonoeus o6pabomru Memaiiosy.

Cooeporcanue 3anamusi.

CornacHo BapraHTa 3a/IaHUS BBIIIOJHHUTE: ONIPE/IEIICHUE THTIA IPOU3BOACTBA B 3aBUCIMOCTH OT
MIPOU3BOJICTBEHHO! MPOrPaMMBbI BBIITYCKa JACTAICH.

Marepuan netanu u ero coiicTBa. BriOOp BHIa 3arOTOBKM M Croco0a ee MoydeHus: (JIMThe,
00paboTka naBieHueM, cBapka). COCTaBlIEHUE TEXHOJOTHYECKOTO MapUIpyTa H3TOTOBJICHUS JICTAIIH.
Beibop HE0OX0auMOro o0OpYZOBaHHS W TEXHOJIOTWYECKOH OCHACTKU (MPHCIIOCOONEHHMA s
3aKpEIUICHUS] 3arOTOBKH), PEXKYIIET0 W H3MEPUTEIHLHOr0 WHCTpyMeHTa. COCTaBUTh pa3BEPHYTHIM
TEXHOJIOTUIECKUHN MTPOIIECC U3TOTOBIICHHS IETANIN C 3aIIOJTHEHUEM OTIEPAIIMOHHBIX KapT MEXaHUIECKOH
00paboTKH JeTaH.

Koumponvnvie éonpocwl
1.I'maBHOE nBM>KEHME NPU TOYEHUH. Llenb rIIaBHOrO JBMKEHUS 110 KHHEMATHYECKOM CXEeMe CTaHKa.
2.JIBr>KeHue ojad Ipy TOYEHUH.
3. OOpaboTka 3aroToBOK Ha TOKapHO-BUHTOPE3HBIX cTaHKax. CXEMbl pe3aHds 10 3aJaHHI0
IIpenojaBaTes.
4.971eMeHTHI peKUMa pe3aHus MpU TOYeHUH (TIyOnHa pe3anus t, MM, mogada S, Mm/00, CKOPOCTh
pe3anus V, M/MUH.).
5.[locnenoBarenbHOCTH BEIOOPA pEKUMA pE3aHUS.
6.ITpucnocoOaeHus A YCTAaHOBKHU M 3aKPEIUICHUS 3aTOTOBKH.
7.0cHOBHBIE Pa0OTHI, BHIIOIHIEMbIE HA TOKAPHO-BUHTOPE3HBIX CTAHKAX.
8.OCHOBHBIE YaCTH U 3JIEMEHTHI BEPTUKAIbHO-CBEPIMIBHOTO CTAHKA.
9. I'maBHOE NBHKEHNE TP CBEPJICHNH. L{enb r1aBHOro IBUKEHUSI 10 KHHEMATHYECKOW CXEME CTaHKa.
10./IBr>keHrE I01a4YM IIPH CBEPIICHUH.
11.25meMeHTHI pexrMa pe3aHusl.
12.ITocenoBaTeIbHOCTh BBIOOpA peKUMa pe3aHHmsl.
13. KoHCTpyKIMS 1 OCHOBHBIE YAaCTH CIIUPAIIBHOIO CBEPJIA.
14I".eomeTpudeckue napaMeTpbl CIUPAIILHOTO CBEPJIA.
15.06paboTKa 3aroTOBOK Ha CBEPIIMIIbHBIX cTaHKax. CXeMbl pe3aHus Mo 3aJJaHUIO0 MpernoaBaTes.
16.0OcHoBHBIE pabOTHI, BHIMOIHIEMbIE HA CBEPIUIIbHBIX CTAaHKAX.
17. TexHnonornyeckue BO3MOKHOCTH 00pabOTKH 3ar0TOBOK Ha (Ppe3epHBIX CTaHKaXx.
18. Bunsl ¢pe3, ux npruMeHeHHe.
19.I'maBHOE NBMIKEHUE U ABHMKEHUE TTOaUd TIPH (ppe3epOBaHUH.
20.0OmeMeHTBl pexuMa pe3aHus Npu  (pe3epoBaHMU: TIyOMHA pe3aHus, IojAavya, LIMpUHA
(bpe3epoBaHusi, CKOPOCTh PE3AHHUS.
21.JlenuTenbHbIE TOJIOBKU, X IPUMEHEHNE.
22.Cnoco0 HACTPOWKH Ha MPOCTOE JICTICHUE.
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23Hape3anue BUHTOBBIX KaHABOK.
24. OtaenoyHble METOIBI 00PabOTKH

5. YueOHO-MeTOAMYECKOE 0OOecneuyeHme JJIs CAMOCTOATEILHOM PadoThI

00y4arImuxcs
CornacHo TpeOOBaHMSAM HOPMATHBHBIX JTOKYMEHTOB, CaMOCTOSTENIbHAS PabOTa CTYIACHTOB
SIBIISICTCS 00S3aTEIbHBIM KOMIIOHEHTOM O00pa30BaTeNIbHOIO ITIpoIlecca, TaK Kak oHa OOecrieuyuBacT
3aKpeIuieHHue MOJy4YaeMbIX Ha JIEKIMOHHBIX 3aHATUSAX 3HAHUM IyTeM MPHOOpPETeHHs HAaBBHIKOB
OCMBICJICHUS U PACITHUPEHUS X COJICPIKAHHS, HABBIKOB PEIICHHSI aKTYaJIbHBIX TPOOJIeM (OPMHUPOBAHUS
OOIIEKYIBTYPHBIX M MPOPECCHOHATBHBIX KOMIETEHIIUH, HAyYHO-UCCIEI0BATEIbCKON EeSITeIbHOCTH,
MOJITOTOBKH K CEMHHApaM, JJAOOpaTOpHBIM paboTaM, clladye 3a4eTOB U dK3aMeHOB. OCHOBHOM IIEINBIO
CaMOCTOSITENTLHOW pabOTBl CTYIACHTOB SIBISETCA YIy4dlIeHHE TNPO(ecCHOHAIBHOW MOATOTOBKU
CICLUAIMCTOB, HANpPaBJICHHOE Ha (POPMUPOBAHKE CUCTEMBI (DYHIIAMEHTAIBHBIX U MPO(ECCHOHATBHBIX
3HaHU#, yMEHUI W HABBIKOB, KOTOPBIE OHU MOTJIHM ObI CBOOOJHO M CaMOCTOSITEIBHO NMPUMEHATH B
MPAKTUYECKOM JICATEIIEHOCTH.
CamocrosTenpHas paboTa B paMKax 00pa3oBaTeIbHOIO MPOLECCa B By3€ peIIaeT CIIeIyIOMe
3ajJauu:
. 3aKperuieHHe ¥ pPACHIMPCHUE 3HAaHWH, YMEHWH, TOJIYYEeHHBIX CTYACHTAaMH BO BpeMs
AyJUTOPHBIX M BHEAYIUTOPHBIX 3aHATHH, NMPEBPAIICHWE MX B CTEPEOTUIIBI YMCTBEHHOW U
(bU3UYECKON 1eITeIbHOCTH;

J pUOOpPETEHUE TONOTHUTEIbHBIX 3HAHUN 1 HaBBIKOB 10 JUCIUILINHE;

J (GopMUpOBaHHE W Pa3BUTHE 3HAHUN M HABBIKOB, CBA3aHHBIX HAYYHO-UCCIIEJOBATEIbCKON
JeSITeIbHOCTBIO;

o pa3sBUTHE OpHEHTAIlMM U YCTAaHOBKM Ha KauyeCTBEHHOE OCBOEHHE 00pa3zoBaTeIbHOMN
IIPOrpaMMBl;

o pa3BUTHE HABBIKOB CaMOOPIaHU3AlNY;

J (GbopMUpOBAaHHE  CAMOCTOSITEIBHOCTH  MBILIUIEHUS, CIHOCOOHOCTH K  CaMOpa3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CAMOPEATIN3aLINN;

. BbIpa0OTKa HaBBIKOB 3((PEKTUBHON CaMOCTOATENHbHON NMPO(ECCHOHATEHOW TEOPETHUUECKOH,
MPaKTUYECKON U yueOHO-HCCIIeIOBATEIHCKOMN A TEIHHOCTH,

o pa3BUTHE YMEHHS HCIOJb30BaTh HAyYHO-TEXHUYECKYI JIMTEpaTypy M HOPMaTHBHO-
METOJUYECKHE MAaTEPHAIIbl B IPAKTUYECKON NEATEIBHOCTH;

o yriIyOJieHue U pacuipeHue npodeccHoHaNbHBIX 3HAaHUM CTYJEHTOB, (JOPMHPOBAHUE Y HUX

UHTEpeca K y4eOHO-IT03HABATEIbHOMN 1€ TEIbHOCTH.

CamocrosiTenpHas paboTa CTyIEHTOB BKJITIOYAET B CEOS:

o M3Y4YECHHE TEOPETHYECKOrO MaTepuana M COCTaBICHHE KOHCIEKTA JICKIWH, €CIH CTYINEHT
OTCYTCTBOBAJI Ha IIape WJIXA YTO-TO YIIYCTHUIL;

J MOJIFOTOBKA K TaAOOPATOPHBIM 3aHSATHUSM, OTBET Ha BOIIPOCHI B KOHIIE KAXKIOW JIEKIIH;

J MOMCK M NpopaboTka MarepuanoB u3 HHTepHET-pecypcoB, HayyHBIX NyOIMKanud mpu
MOJrOTOBKE MaTepuasa K Hay4HO-TIpakTHuecKoil koHpepeHuuu BY3a;

. MOJIFOTOBKA K NTOrOBOMY KOHTPOJIIO 3HAHUM 10 TUCHUIUIMHE (3a4€T).

6. (I)OHZ[ OLHCHOYHBLIX CPEACTB 1JIfl IPOBCACHUA HpOMe)KyTOqHOﬁ aTrecranmumu
Oﬁy‘lal()llll/IXCﬂ no JIUCIMIIIMHE
(I)OH,Z[ OLCHOYHBIX CPCACTB IJId HPOBCACHUS HpOMC)I(yTO‘-IHOﬁ aTTeCTalun o6yqa101u1/1xc51 o

qucuuInHe «MatepuanoBeileHue U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MAaTe€pUasoB) IPEJCTABIEH B
MIPUJIOKEHUH K pabouel mporpaMMe AUCHUIIIMHBI M BKJIIOYAeT B ceOsl:

o NepeYeHb KOMIIETEHLIMH C yKa3aHHEM 3TanoB HX (OpMUPOBaHHS B IPOLECCE OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI;
o OINMCaHME TOKa3aTeleld M KPUTCPUEB OIICHWBAHUS KOMIICTCHLMH Ha Pa3IMYHBIX dTalmax HX
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(dbopMHpOBaHUsI, ONIMCAHKE KAl OLICHUBAHMUS;

° TUTIOBBIC KOHTPOJBHBIC 33/IaHUS WIIM MAaTePUAIIbI, HEOOXOMMBIE JIsl OLICHKU 3HAHWUW, YMEHHM,
HaBBIKOB W (WJIM) OIbBITa JIEATEIbHOCTH, XapaKTePU3YIOIMIUX dTanbl (OPMHUPOBAHUS
KOMIICTCHITHIA;

° METOJIMYECKHE MaTEepHUaibl, ONPEACIIAIONINE MPOLEYPbl OLICHUBAHUS 3HAHWI, YMEHU, HABBIKOB

1 (WJIK) OTBITA ACSITELHOCTH, XapaKTePU3YIOIIUX dTANbl (POPMHPOBAHKS KOMITETSHITUH.
3 cemecmp

Bonpocul ona nposedenus npomercymounoi ammecmauuu no oucyuniune (3auem)

1. ATOMHO'KpI/ICTaJ'IJ'II/ILICCKOC CTPOCHUE BCUICCTB. Twuner KPHUCTAINIMYCCKUX PCIICTOK, UX ITapaMETPhI.

2. Kpucramnuzanus. [lomumopdusm. AHU30TPOTIHSL.

3. Meroasbl UCIIBITAHUS MaTEPUATIOB.

4. OcHOBBI TEOpUH CILIABOB. J{narpaMma cOCTOSIHUS CILIABOB C 00pa30BaHUEM HEOTPaHMUEHHBIX
TBEPABIX PACTBOPOB.

5. JluarpamMma COCTOSIHUS CIUIABOB C IIOJHBIM OTCYTCTBUEM PAaCTBOPUMOCTH 3JIEMEHTOB

6. JlnarpaMma cOCTOSIHUSA CILIAaBOB ¢ 00pa30BaHMEM OI'PaHUYEHHBIX TBEPJIBIX PACTBOPOB.

7. AnarpaMma COCTOSIHUS CIUIaBOB C 0OpPa30BaHUEM YCTOHYMBOIO XUMHUYECKOI'O COETUHEHUS.
8. CBs13b CBOICTB CIUIABOB C THUIOM Juarpammbl. 3akoH KypHakoBa.

9. TBeproctb. MeTo bl ONpeIesieHNs] TBEPIOCTH.

10./InarpaMma cocTOSIHUA 3Ke1e30-yriepos. CTpyKTypHBIE COCTABIIAIOIIMUE JKEIE30YTIIEPOIUCTBIX
CILIaBOB.

11.Cramu yrinepoauctsle. Knaccuukanus no cTpykType 1 Ha3Ha4€HUI0, MApKUPOBKA.
12.Yyrynsl. Kimaccudukarms, MapKupoBKa.

13.Cepslii uyryH. CTpyKTypa, CBOWCTBA, IPUMEHEHUE.

14.KoBkuii uyryH. CTpykTypa, CBOICTBa, IPUMEHEHNE

15.BBICOKOIIPOYHBIN YYT'yH ¢ MIapoBUIHBIM rpadurom. CTpyKTypa, CBOWCTBA, TPUMEHEHHE.
16.BbICOKOTIPOYHBIN UYT'YH C BEpMUKYISIpHBIM rpaputoM. CTpyKTypa, CBOICTBA, IPUMEHEHHUE.
17.Cranu nerupoBannsle. Knaccudukanus, MapkupoBKa.

18.0OcHOBHI TeOpUHU TepMuUdecKoit 00paboTku. Buasl TO, TexHOMOTHS.

19.3akainka, TexHonorus, Ha3HaueHue. Bunpl 3akanku. CTpyKTypHbIE IPEBPALLEHUS TIPU 3aKaJIKE.
20.0t1myck, TexHOJIOTHs, HazHaueHue. Bupl otycka. CTpyKTypHBIE TPEBPAIICHHs TIPH OTITYCKE.
21.01xur, BUABI OTXKUTa, TSXHOJIOTHS, HA3HAUCHHE.

22 Hopmanusanusi, TEXHOJIOTUsl, HA3HauUEHUeE.

23. Xumuko-Tepmuueckas oopadorka, Buasl XTO.

24 1lemeHTarusi, TEXHOJIOTHs, HA3HAYEHUE.

25.HutpouemeHTanusi, TEXHOJIOT s, HA3HAYCHHUE.

26.A30THpOBAaHKE, TEXHOJIOTHsI, HA3HAYCHUE.

27.bpon3ssl. CocTaB, CBONCTBA, MAPKUPOBKA, IPUMEHEHHE,

28.Jlatynn. CocraB, CBOMCTBa, MapKUPOBKA, IPUMEHEHHE.

29. ATIOMUHMIA U CIIJIaBbI Ha €r0 OCHOBE (JIUTEHHBIC)

30. AnmtoMMHUH U CIUIaBbI HAa €r0 OCHOBE (J1ehopMHUpyEMbIE, TEPMUUECKH YIIPOUHSEMBIE)

31. ATIOMHHHUHR U CIUTaBbI HA €r0 OCHOBE (IeGopMUpyeMble, TEPMUYECKH HE YIPOUHSEMbIE)
32. AHTUQPUKIIMOHHBIE CIUIaBbl (METAJUIMYECKHE, HEMETAJUTMUECKUE).

33.Kpurepuu xj1aJoCTOUKOCTH MAaTEpUAJIOB.

34.X1an0CTOUKHE CTAIH.

35.XnagocToiikue CIuiaBbl.

36.Hemerammueckue XJ1IaqOCTONKUE MAaTEPHAIIBI.

37. CrinaBbl BBICOKOW IPOBOJMMOCTH, BBICOKOTO COITPOTHBIICHUS.

38 Kitaccudukanusi HEMETAITHISCKUX MAaTEPHAIIOB: 110 COCTaBY, OTHOIIICHUIO K HAIPEBY,
MOJIAPHOCTH.

39. TepmorIacTUYHBIC MTOTUMEPHI, CBOMCTBA, 00JIACTH TPUMEHEHUS.

40 TepmopeakTuBHbIe ToTUMEPBl. OCOOEHHOCTH CBOMCTB U 00JIaCTH IPUMEHEHHUS.
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4 cemecmp
Bonpocwul 0152 nposedenus npomexcymounol ammecmayuu no oucyunaune (IK3amen)

Onpenenenue, Leidb JUCHUIUIMHBL, €€ POJIb M MECTO B KOHCTPYKTOPCKO-TEXHOJOTHYECKON
MOATOTOBKE UHXKEHEpa.

TexHonornyeckasi HOAroTOBKa MPOU3BOJICTBA B MAIIMHOCTPOCHHUHU.

DTanbl TEXHOJIOTMYECKOM MOATOTOBKM IPOU3BOJCTBA, OCTABJIEHHWE TEXHUYECKOrO 3aJaHus,
MOATOTOBKA 3CKU3HOIO U paboyero mpoeKTa.

OneHka TeXHOJIOTMYHOCTH KOHCTPYKIIUU: TEXHOJIIOTHYECKUE BO3MOXKHOCTH 000pyI0BaHUS.
Pa3paboTka TEXHOIOTHYECKHUX IMPOILECCOB O0pabOTKM neTanelt U COOpPKU U3JCIHA ¢ TEXHHKO-
SKOHOMHYECKUM 0OOCHOBAHUEM.

[IpoexTupoBaHuE TEXHOJOTUYECKON OCHACTKHU.

VYnpasiieHue NoAroTOBKOM NMPoU3BOICTBA (KaJIeHJapPHbIE IAHBL, CPOKH).

TexHOJIOTHYECKHE XapaKTEPUCTUKN THUITOBBIX 3arOTOBUTEIBHBIX MPOIECCOB, METO0B 00pabOTKH
1 cOOPKU MPU U3TOTOBICHUU MAIIIHH.

Pa3paboTka TEXHOJOTHMYECKHX TPOIECCOB MEXAaHWYECKOW 00paboTku W cOOpku. TexHHKO-
HKOHOMHYECKOE 0O0OCHOBAHME MPUHATHIX TEXHOJIOTUYECKUX PEIICHUH.

Caapka 1 maiika. O01as XapakTepUCTHKA CBAPOYHOTO MPOU3BOICTBA. OCHOBHBIE CITOCOOBI CBAPKH.
du3nyecKkue OCHOBBI MOTYyYEHUS CBAPOUHOro coeaquHeHus. [ToHsTHe 0 cBapUBaeMOCTH.
CrenuaibHble METOBI CBAPKU. DJIEKTPOILTaKoBas cBapka. KontakTHas razoBas cBapka. CBapka.
OO6nacTh ee UCMOIb30BAHUS.

[Taiika, 0cOOEHHOCTH €€ IPUMEHEHHUSI B OTPACIIH.

JluteiitHoe IPOU3BOJACTBO. TEXHONOTHS U3TOTOBICHUS IUTEHHBIX (JOpM U cTepkHel. MoieibHbIe
KOMIUIEKTbI. DOPMOBOUYHBIE M CTEPKHEBBIE CMECHM U MX CBOWCTBA. [loHSATHE O JMUTHHUKOBOM
CUCTEME.

JluteiiHble CBOMCTBA CILIABOB.

[Tpon3BOICTBO OTJIMBOK U3 UyT'yHA, CTAIU, I[BETHBIX CILIABOB M 00JIACTh X MpUMeHeHus. JIuThe B
recyaHble (pOpMBL.

O6paboTka wMeTauioB JaBieHHeM. [loHATHE O TUTACTUYHOCTH METAJIOB M CIUIABOB,
MoABEpraroImuecs 00paboTKe TaBICHUEM.

CymrHocTb 1 criocoObl 00pab0TKH METAJIIOB J1aBJICHHUEM.

OO6opynoBaH#e U HHCTPYMEHT, TPUMEHSIEMBIE JIJIsT KOBKH, IIITAMITOBKH, TPOKATKH, PECCOBAHUS 1
BOJIOUEHHUS.

[IpousBocTBO TPYO M crieUaIbHBIX TPOPUIIEH.

O6paboTka MeTamioB pe3anueM. [loBepXHOCTH 3aTOTOBOK U KOOPIUHATHBIE IIIOCKOCTH.
DNeMEeHTHI TOKapHOTO MPOXOHOTO Pe3Iia U YIJIbl.

Pexxum pezanus. Beibop pexxuMoB pe3aHusl.

TenoBble sSIBIEHUS NMPU pe3aHuU MeTauI0B. CHIIBI pe3aHus, MOIITHOCTD.

Mertannopexymue ctanku. Knaccudukaims MeTamuiopexyiiero 000pya0BaHus, MapKUPOBKA.
[TpuBOIBI M TIEpEIaYH, TPUMEHSIEMBIC B CTAHKAX.

TokapHo-BuHTOpE3HBIN cTaHOK 1K62. TexHomorndyeckas XxapakTepUCTUKA CTAHKA U €0 OCHOBHBIC
Y3JIBL.

KunemaTtnueckas 1enb riaBHOTO ABMXKeHUs cTaHka 1K62.

YpaBHCHHE KHHEMAaTHYSCKOW MM 1Mojadd. PabOThI, BHIMOIHICMBIC Ha TOKAPHO-BHHTOPE3HBIX
CTaHKaX.

Caepnenue. Cxema CBepJICHHS U paccBepinBaHud. PexuM pe3anus.

Yactu u 311eMeHTBI CIUPATIHLHOTO CBEpIIa.

CepnunbHbIE B pacTOYHbIE cTaHKH. OOIIUI BU BEPTHUKATBLHO-CBEPIIMIIBHOTO CTAHKA.
®pesepoBanue. Pexxum pezanus rnpu Gppe3epoBaHUH.

PaboTs1, BeITIONTHSIEMBIE HA (DpE3EPHBIX CTAHKAX.

®pesepHbie cTaHKU. OCHOBHBIE Y3JIbI TOPU30HTAIBHO-(PPE3EPHOTO CTAHKA.

JlemurenbHbIe TOIOBKHA. CIIOCOOBI ICTICHHUS.

CrporanbHble, TOIOSKHBIE, TPOTSHKHBIC CTAHKU.

Cxema npotsiruBanus. Pexxum pezanusi npu NpOTATUBaHUH, HHCTPYMEHT.
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39. 3ybonapezanue. MeToibl 3yboHape3aHusi, HHCTPYMEHT.

40. Cxema Hape3anus 3y0uaThix kosec. OCHOBHBIC IBHIKEHUSI.

41. lllnudopanue. AOGpa3suBHbIC MaTEPUAIIHI.

42. Bunel numngosanus. OCHOBHBIE TBMKEHUS TP IUTH()OBAHHH.

43. Texnonorus cBapku. CriocoObl CBapKH.

44. TexHoJI0THs IPOU3BOJCTBA PE3UHOTEXHUYECKUX U3JIETHM.

45. Otnenounbie MeTo bl 00paboTku. X posb B obecrieueHnn KauecTBa JIeTalleH.

46. Tonkoe numdoBaHue, TOUCHHE, XOHUHTOBAaHHE (CXeMbl 00pabOTKH, PEXKUM pe3aHUs, KaueCTBO
MTOBEPXHOCTH).

47. Noronka. CynepduHuimpoBanue. Y IpOYHEHHUE MOBEPXHOCTEH JIeTajei.

48. Metponornyeckue  OCHOBBI  TUCHMIUIMHBL.  OlEHKa TOYHOCTH  00paboTKM  jeraneit
CTaTUCTUYECKUMHU METOJAMH.

49. OnpeneneHre HACTPOCYHBIX pa3MEpoOB MpU 00paboTKe, BHIOOp MeToda oOecredeHus 3aJaHHBIX
MapaMeTpoB TOUHOCTH MPHU cOOpKe MAIITHH.

50. KauectBo mpoxykumu. PopMHpoBaHHE MOKa3aTeleil KadecTBAa IMOBEPXHOCTH TEN BpAIlCHHS.
ITokazarenu kauecTBa U3ACNUS, JCTAH.

51. HanmexHOCTh, TOITOBEYHOCTH, PaOOTOCIIOCOOHOCTD, OE30TKa3HOCTD.

52. TexHUKO-3KOHOMHYECKHE PacyeThl PU 0OOCHOBAHMH TEXHOJOTUYECKUX PEIICHUI

7. PexomeHayemasi Jiutepatrypa

1.1. Ocnosnaa numepamypa

1.1100 peo. Apzamacosa b.H. MatepranoBe/ileHUE U TEXHOJIOTUS KOHCTPYKIIMOHHBIX MaTE€pPUAIIOB. —
M.: MI'TY um. H.3. baymana, 2009. — 460 c.

2.Cunvman I M. Matepuanosenenue. — M.: U3natensckuii nentp «Axagemus», 2008. — 335 c.

3. @®emucos I'11., Kapnman M.I", Mamionun B.M. n ip. MartepuanoBeieHIe U TEXHONOT s KOHCTPYKIIMOHHBIX
Marepuaios. - M.: Metamutyprust, 2001. —480 c.

7.2. /lonoanumensvhas aumepamypa

4. Jlanvckuii A.M. u 0p. TexHoJIOTHsI KOHCTPYKIIMOHHBIX MaTepuasioB. — M.: MamumHocTpoeHue,
2002- 512 c.

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

6. Jlaxmun FO.M., Jleoumvesa B.I1. MarepuanoBenenue. — M.: Mamunoctpoenue, 1990. — 320 c.
1. I1oo peo. M.JI. bepwmeiina, A.I'. Paxwumaoma. MeTtajioBeieHUe U TepMUYecKas 00padoTka
cranu. — M.: Meramnyprus, 2001, - 393 c.

8. I1o0 peo. A.C. 3ybuenko. Mapo4yHuK cTaneit u crutaBoB— M.: MammHoctpoernne, 2003, - 783 c.

7.3. Memoouueckue yxazanus

1. MarepuanoBeaenue. MarepuaioBeIeHUE M TEXHOJOIMS KOHCTPYKIIMOHHBIX MAaT€pHasOB:
Y4ebHO-MeToInYeckoe MocoOMe K BBIINOJHEHUIO TPAKTHUECKUX M CaMOCTOSITEIbHBIX paboT. /
P.M.Tpubynckas. — [lerponaBnoBck-Kamuarckuii: Kamuatl' TV, 2014. — 132 c.

2 TexHOJIOTUS! KOHCTPYKLIMOHHBIX MaTepHajoB. YUeOHO- METOINYECKOE TTOCOOUE /ISl CTY/IEHTOB
o4HOM u 3aouHoi (opm oOyuenus./ Tpubynckas P.M., 3BonapeBa O.B. — IlerpomaBioBck-
Kamuarckuii: Kamuarl' TV, 2013. — 144 c.

8. Ilepeuennb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«HHTEpPHE»

1.bubmmoreka EnmHOoe OKHO mocTtyma K oOpa3oBaTelbHBIM pecypcaM [DJIeKTpOHHBIH pecypc]. —
DJeKkTpoH. aaH. — Pexxum nocryma: http://window.edu.ru/window/library. — 3ara. ¢ skpana.
2.®enepanpHas ObC «EamHoe 0KHO q0cTymna K 00pa3oBaTebHBIM pecypcam» — URL:
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http://window.edu.ru/window/library

http://window.edu.ru

3.OnexTponHas Oubnuoreka. HTepHeT-IpoekT «Briciiee oOpa3zoBanuey. [DNEKTpOHHBIN pecypc]. —

DJIEKTPOH. JIaH. - Pexum JOCTyIA: http://www.gaudeamus.omskcity.com/PDF li-

brary economic_finance.html- 3arux. ¢ sxpana.

4.9nextponnsie kartamoru AUBC MAPKSQL: «Kuurm», «Crateny», «/luccepranum», «YdeOHO-
MeToAMYecKas — JuTeparypa»,  «ABtopedepars»,  «llemosutapHbii  pomm»y. —  URL:
http://www.vzfei.ru/rus/library/elect_lib.html .— 3aru. ¢ sxpana.

5.0nexTpoHHO-0MOIMOTeUHas cuctema «eLibrary»: [Dnexkrponnsiii pecypc]. - Pexum nocryna:

http://www.elibrary.ru

6. http://hoster.bmstu.ru/~mt8/index.php?do=static&page=library - opunmaipHbIil caiiT

("Marepuanosenenue") ¢pakynprera MT (Mammuoctpoutensusie Texnonorun) MI'TY um. H.D.

baymana, Mockaa.

7..http://mt.bmstu.ru/kafmt13.php - opunmansuelii caiit kadeaps! ("TexHoIOTHH 00PAOOTKH

matepuanoB") dakynprera MT (Mamunoctpoutenababie Texuomorun) MI'TY um. H.D. Baymana,

Mocksa

9. MeToauueckue YKazaHnus AJist oﬁyqamumxca M0 OCBOCHHIO JUCIUITIMHBI

MGTO[II/IKa npenoaaBaHusA I[B,HHOIZ JAUCHUIIIMHBI NpEArojIaract 4YTCHUC HGKHHﬁ, IMPOBCACHUC
71a00paTOPHBIX 3aHATUH, TPYNIOBBIX U MHIUBUAYAJIbHBIX KOHCYJIbTALMN MO OTIENbHBIM (Haubosee
CIIO)KHBIM) CHEIM(PHUUECKUM TpobdiaemMaM TUCHHMILIHHEBL. [IpegycMoTpeHa camocTosTenbHas padboTa
CTY/ICHTOB, a TaKXe IPOXOXKICHHE aTTECTAl[MOHHBIX MCIIBITAHUI MPOMEXYTOUYHOU aTTecTaluu
(7K3aMeH).

Jlekyuu TOCBAIIAIOTCA PACCMOTPEHUIO HauOoJiee BaXKHBIX KOHILENTYaJbHBIX BOIPOCOB: O
KJaccu(UKaMU M CBOMCTBAaX MarepuanoB. B xoxe jexmuii oOydarommMmcsi CleqyeT MOATOTOBUTH
KOHCIIEKTHI JIEKIIMH: KPaTKo, CXeMaTU4HO, MOCJIEJ0BaTEIbHO (PUKCHPOBATh OCHOBHBIE IOJIOXKEHUS,
BBIBOJbI, q)OpMy.]II/IpOBKI/I, O606HICHI/I$[; IIoM€4aTb Ba>XHBIC MBICIIM, BBIACIIATH KIIFOYUEBBIC CJIOBA,
TEPMUHBI; MPOBEPATh TEPMUHBI, MOHATUS C MOMOLIBIO SHIMKIONEINH, CIOBapel, CIIPaBOYHUKOB C
BBIIIMCHIBAHUEM TOJIKOBAaHUN B TETpajlb; OOO03HAYUTh BONPOCHI, TEPMHUHBI, MaTepual, KOTOPBIH
BBI3BIBAET TPYJIHOCTH, IIOMETUTh U MOMBITATHCS HAMTH OTBET B peKOMEHIyeMoH jureparype. Eciu
CaMOCTOSITENILHO HE yAaeTcs pa3oOpaThbCsl B Marepuane, HeoOXoauMo chopMyIHpoBaTh BONPOC U
3aJaTh MPEIO01aBaTeN0 Ha KOHCY/IbTAIlUH, Ha JJAOOPAaTOPHOM HJIM Ha IPAKTUYECKOM 3aHSTHH.

Ienvio nabopamopnozo 3anamus sBISETCA NPUOOPETEHNE 00YUAIOIIMMHUCS OIBITA PEIICHHS
y4eOHO-UCCIIEZIOBATEIbCKUX M pealibHBbIX MPAKTUYECKUX 3aJad Ha OCHOBE M3Y4YEHHOTO
TEOPETHYECKOTO MaTepuaia; AKCIEPUMEHTAIBHOE TOJTBEPKIECHHE W IPOBEPKa CYIIECTBEHHBIX
TEOPETUYECKUX MOJIOKEHUH, yMEHUE peliaTh NPaKTHUECKUE 3a/1auH.

10. KypcoBoii npoekTt
He npenycmotpen

11. Ilepeyenb NHGPOPMAIUMOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMBbIX MIPH
OCYyLIeCTBJICHHMH 00pa30BaTeJILHOI0 NMpPouecca Mo JUCHUILVIMHE, BKIKYAs
nepevYeHb MPOrPaMMHOI0 odecnevyeHnsi 1 MH(POPMAMOHHO-CIIPABOYHBIX CHCTEM

Ilepeyenb uHGOPMALMOHHBIX TEXHOJIOT U, HCIIOJIB3YEMbIX B 00pa30BaTeILHOM IpoLecce: e
AJIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI, TIPEACTABICHHBIC B pad0Yeil mporpamMme;

® CIIOJIb30BaHME ClIAI-TIPE3CHTAIHIA;

® MHTEPAaKTUBHOE OOIEHHE C OOY4YaIOMIMMUCS U KOHCYJIbTHPOBAHUE MOCPEICTBOM PECYPCOB CETH

WNuTepuer (obmeHne Ha popyMax, B COLUAIBHBIX CETSAX, MOCPEICTBOM AJIEKTPOHHON MOYTHI)

Ilepeyens nporpaMMHOro odecrnevyeHus, MCIOJIb3yeMOro B 00pa3oBaTeIbHOM Npolecce: ®
TEKCTOBbIE, TAONIUYHBIE U Tpaduueckue peaakropsl nakera Microsoft Office;

® [IporpaMMbl OJATOTOBKU U MPOCMOTpPA MPE3EHTALHI;

® HHTEpHET-Opay3epsl;

® IOYTOBBIE KJIMEHTHI (MPOTpaMMbl OOMEHA 3JIEKTPOHHOM MOYTOMN);

Ilepeyenb HH(pOPMALMOHHO-CIIPABOYHBIX CHCTEM:
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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

crpaBo4HO-TIpaBoBas cucreMa «KoncymnbranTt-mmocy http://www.consultant.ru/online
crpaBo4HO-TIpaBoBas cucteMa «[ apant» http://www.garant.ru/online
uHpOpMaIIMOHHO-CIIpaBo4Has cucrema «TexakcnepT» http://docs.cntd.ru
uHpOpMaIMOHHO-cTipaBoyHas cucrema «NormaCSy http://www.normacs.ru

12. MaTepI/laJII)HO'TeXHI/I‘leCKOe Oﬁecnequne JUCHUAIIJINHBI
Jlyis mpoBeieHHs JTA0OPATOPHBIX PaOOT HCIOJIB3YIOTCSA CICIHATU3UPOBAHHAS JIa00OpaTOPHS
«Marepuanoeaenue»1-204

- KOMIUIEKT y4eOHO-HarJISIHBIX TOco0mid «MaTepuaioBeieHue»;
- 00beMHbIE MOJIENTU METAIUTMYECKON KPUCTAJUTMUECKOM PEeIIeTKY;
- 00pas1pl MeTaIoB (CTalM, YyTr'yHa, IBETHBIX METAJUIOB H CIUIABOB);
- 00pa3ibl HEeMETAJUIMYECKUX MaTepHalloB.
-O6opynoBanue 1a00paTOpUH U pabOUUX MECT JIA0OPATOPHH:
DNEeKTPOHHBIM MUKPOCKOI
ATIIachl MEKPOCTPYKTYpP METAJUIOB H CILUIABOB

TBepaoMep AJIst HCTIBITAHUST TBEPAOCTH MeTa/LUTOB 110 Metony PokBemia TK-2, Bpuners

JledekTockor

Jletanu ¢ BUIAMH XUMHKO-TepMIUecKoi 00padoTku (komruiekr) OT-24
OO0pa31bl YepHBIX U BETHBIX METAJIIIOB U UX CIUIABOB

CreHpibl 31eKTpopaioMaTepUaloB

Metainorpaduaeckne MUKPOCKOTIBI

HInudoBanbHble CTAaHKU

MydenbHas ieupb

CymunpHbIN mKad

Marepuansl Ui TPUTOTOBJIEHUS MHUKpOHUIU(OB (HaxaadHas Oymara, macra [oiim,
PEaKTUBBI JUIsl TPABJICHUS
HaGopbl HHCTPYMEHTOB: pe31ibl, CBEpJIa, METYUKH, Ppe3bl U Apyrue. YTIOMeEpHI.

JlonoyiHeHHMs1 M U3MEHeHHus1 B pa0oyeil mporpamme 3a / y4eOHbIi rog
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http://www.consultant.ru/online
http://www.garant.ru/online
http://docs.cntd.ru/
http://www.normacs.ru/

B paGouyio mporpamMmy Mo IUCHHUTIIIMHE JUISL CIICIUATIBHOCTH (TEH)
BHOCATCA CICAYIOIINEC JOTIOJHCHUSA U U3MCHCHU:

HOHOJ’IHGHI/IH 1 U3BMCHCHUS BHEC

(momxnocth, ®.N.0O., noanuce)

Pabouas mporpaMma nepecMoTpeHa u onobpeHa Ha 3aceaHun kadenpsl
« _» 20 T.

3aBenyronuit kadeapoit

(monmucek) (©.1.0.)
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