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PabGouass mporpamma coctaBieHa Ha ocHoBanuu ®I'OC BII nampaBnenus moarotoBku 15.03.02.
«TexHomoruueckre MaluHel 1 000pynoBaHuey, Npoduib: «MamHsl 1 000pyI0BaHNE HEPTIHBIX U
ra3oBbIX MPOMBICIOB», Y4EOHOro IUIaHAa MOATOTOBKM CIELUAINCTOB, MPUHATOTO HA 3acelaHUuH
VYuyenoro copera ®I'bOY BO «Kamuatl TY» 31.01.24 r. mporokon Ne 5.

CocraBurenpb pabouei mporpaMmsI /
noueHt kadenpst 3Y u 3C / ;
Pabouas nmporpamMmmMa paccMoTpeHa Ha SaCGﬂaHI/H/I kadenpsl « JHEPreTHIEeCKHE YCTAHOBKH U
AJIEKTPOOOOPYAOBaHHE CY0BY» MPOTOKOJ Ne 4 oT « 15 » 12 2023r.

z —  P.M. Tpubynckas P.M.

7
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CyJIOB» K.T.H. IOLEHT /:P
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O.A. benos




1. eau v 321241 y4eOHOM TMCUUNIMHBI

Hucnunnuna «MaTtepuaaoBeeHue U TEXHOJOTUSI KOHCTPYKIIMOHHBIX MaTepHajioB) SIBISETCS
muctumuinHo  cienmanu3aimun @I'OC BO  (B1.0.20),  dopmupyromeit  mpodeccnoHanbHYo
MOATOTOBKY OakanaBpa 1o HampaBiieHHt0 moarotoBku: 15.03.02. «TexHonormyeckue MaliuHbI H
obopynoBanue», npopuib: «MammHbl 1 000pyI0BaHUE HE(DTIHBIX U Ta30BBIX IPOMBICTIOBY.

L]envio ipeniofiaBaHus SIBJISIETCSA MO3HAHUE MPUPOIBI U CBOWCTB MaTEpUAJIOB, CBI3b MEKIY UX
COCTaBOM, CTPYKTYpPOH M CBOWCTBaMHU, 3aKOHOMEPHOCTH X U3MEHEHHUS NPU TEIUIOBBIX, XMMUUYECKUX,
MEXaHUYECKUX, SJIEKTPOMAarHUTHBIX, PaIMAllMOHHBIX U JPYTUX BO3ICHCTBUSIX, a TAKXKE METOAOB UX
yIPOYHEHUsI U 00paboTKH st Hanbosee 2((HEeKTUBHOTO UCTIONB30BaHUS B TEXHUKE.

OCHOBHBIMU 3a0auamu TUCHUILIAHBI ABISIOTCS

e u3yueHue PU3NIECKOM CYIIHOCTD SIBICHUH, TPOUCXOSAIINX B MaTepraliaX Py BO3CHCTBUH,
Ha HUX Pa3IMYHBIX (DAKTOPOB B YCIOBHUAX MPOM3BOJICTBA M IKCIUTyaTallUX UX BIMSIHUE HA CTPYKTYpPY
U CBOMCTBa MaTepHaloB;

® 13y4YeHHUE 3aBUCUMOCTU MEX/ly COCTaBOM, CTPOEHUEM U CBOMCTBAMU MaTEpUAJIOB;

® U3y4YeHHE TEOPUM M TPAKTUKH PA3JIUYHBIX CHOCOOOB YHIPOYHEHHsS] MaTepuasoB,
00ecneurBaOIINUX BHICOKYIO HAaJIS)KHOCTh U JOJITOBEYHOCTH AeTalieil MallluH, UHCTPYMEHTA U APYTUX
N30SI,

® 3y4YeHUE OCHOBHBIX TPYIIBI METAIUTMUECKUX U HEMETAJUIMYECKUX MAaTepUAIOB, UX CBONCTB
1 o01acTu NPUMEHEHUS;

® U3y4eHHEe OCHOBHBIX CIOC000B (hopMooOpa3zoBaHUs MATEPUAIOB, CBAPOUHOTO TPOU3BOICTBO.

B pe3ynbrate n3yueHus: AUCUMILTUHBI CTYIEHT TOJIKEH:

3Hamy:

® CTPOCHHUE U CBOMCTBA KOHCTPYKIIMOHHBIX U DKCIUTYaTallMOHHBIX MaTepPHAIIOB, IPUMEHSIEMBIX
IIPU PEMOHTE, SKCIUTyaTallud U TEXHUYECKOM OOCIY)KMBAHUHU, CYILIHOCTH SIBJIEHUM, IPOUCXOJISALINX B
MaTepuasax B YCIOBUSX IKCILTyaTalluy U3/,

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

- CIOCOOBI MOJyYEHHs 3aroTOBOK, CBAapOYHOE INPOU3BOJACTBO, TEXHOJIOIMYECKHE 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 CBOWCTB;

® Ha3HAYEHUS TEXHOJIOTUYECKUX METOJI0OB 00pabOTKH MaTEpHUAJIOB ISl OJTy4YeHUs TpeOyeMBbIX
9KCILTyaTal[MOHHBIX [1apaMeTPOB.

2. TpeboBaHus K pe3yJbTaTaM O0CBOCHUS JUCHUIINHbBI

[Iporiecc wm3yueHWs] OUCHMIUIMHBI HampaBieH Ha (opmupoBaHue MpodhecCHOHAIBHBIX
KOMIIETEHITNH:

obwenpogeccuonanvhvie KOMnemeHyuu

OIIK-7 cnocoOeH TNpPUMEHSITh COBPEMEHHBIE DOKOJIOTHYHBIE ¢  0O€30MacHbIE METOBI
PalMOHATBHOTO UCIIOJb30BAHUS CHIPhEBBIX M YIHEPTrEeTUUECKUX PECYPCOB B MAITUHOCTPOCHUHU

[Inanupyemble pe3yabTaThl OOYy4YE€HHS TMPU HW3YYEHHHM JUCUUIUIMHBI, COOTHECEHHBIE C
TUTAHUPYEMBIMU Pe3yJIbTaTaMi OCBOCHHUS 00pa30BaTEeIbHOM MPOTrpaMMbl



Tabmuma 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 KOMIETEHIIMH
- 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 pucuumuimaa b1.0.21
MaTepuasoBy SBISETCS AUCIUIUIMHONW 00s3aTeIbHOMN

«MarepuanoBeieHue M TEXHOJIOTMS KOHCTPYKIIMOHHBIX
4acTU B CTPYKType o00pa3oBaTeIbHOMN

IIPOrpaMMbl, HETIOCPEICTBEHHO CBS3aHA ¢ TAaKMMM JHUCLUIUIMHAMMU, KakK «JleTanu MallvH U OCHOBBI
KOHCTpYHpOBaHus», «MeTponorust , craHfaptuzauus U cepruuxanusy, «OCHOBbI HayYHBIX
HCCIIEI0BaHM», «OCHOBBI TEXHOJOTUU MAIIMHOCTPOECHUS», «OCHOBBI pacueTa U KOHCTPYHPOBAHHUS
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MalinuH», ((BJ'IGKTpOTeXHI/IKa H DJICKTPOHHKA.

3HaHI/I5I, YMCHHA M HABBIKHU, ITOJYYCHHBIC 06yLIaIOH_[I/IMI/ICH B XO04€ HM3YUCHHUA IUCHHUILIMHBL
«MaTepI/IaJIOBeI[eHI/Ie 1 TCXHOJIOTHMA KOHCTPYKIHUOHHBIX MAaTCPHUAJIOB), HGO6XOIII/IMBI JJIs1 TIOATOTOBKH
U CHa4du IoCyJapCTBCHHOI'O 3K3aMC€HA, a TaKXKE IJId IMOATrOTOBKH BBIHYCKHOﬁ KBaHHq)HKaHHOHHOﬁ

paboThL.

4 Coaep:xanue JTUCHUNIMHBI

4.1TemamuuecKkuii n1an OUCUUNTUHDL

OuHas hopma 0byuerus

Tabnuna 2
3 CEMECTP
MarepuanoBeaeHue
KonTakTHas o 2y
= 6 Q o I
S | pabora mo Bunam = 2 =
® | y4COHBIX 3aHATHH | & s ==
Bcer z g > S g
g o — [¥al = 5
H o o = = = =
aNMEHOBAaHUE Pa3/eioB U TEM = > = o =
4yaco z 3 & | & < = o
B = = E 5 S ﬁ 8 < o) g é >§
= = | CE| 28 8 ¢E s & R
S| B|EE| g8 EE| BE | £
< 5 | E8| 5 dO & S = B
Pa3znen 1. ATOMHO-KPHCTALINYECKOE Omnpoc, JIb*,
16 8 4 2 2 8 "
CTPOEHHE BellecTBa Tect
Tema 1: Beegenne. Kpucrannmaeckoe 4 1 1 ) ) 3 Omnpoc,
CTPOCHHE METAJIJIOB. Tect*
Tewma 2: ®opMupoBaHue CTPYKTYpPbI Ompoc
MeTalljia P KPUCTAIUIH3AIHH. 4 1 1 - 3 Tecf)T* ’
Tewma 3: ®a3bl u cTpyKTYypa B Omoc. JIB*
METaJIIMYECKHX CIIaBaXx. 6 3 1 - 2 3 Tecf)T* ’
Tema 4: ®opMupoBaHUE CTPYKTYPbI OmocJIE*
CIUTaBOB MPY KPUCTAJUIN3ALIMH. 5 3 1 2 2 Tecli ’ ’
Paznen 2. legopmanusi U pa3pyuieHue Omnpoc, JIB*,
8 4 2 1 1 4 *
METAJJIOB. Tecr
Tema 1:Mexanudeckue cBOMCTBa Onpoc, JIb*
3 3 1 1 1 *
METaJUIOB Tect
Tewma 2: Buabl HanpspkeHUd, ynpyras u Onpoc
IacTHIeckas aedopMariis METauIoB. 2 1 1 - - 1 JIB* Tect*
Pasznen 3. 7Kesie30 u cnu1aBbl Ha €ro Ompoc. JIE*
ocHOBe 26 |16 |8 |4 4 |10 | oo
Tema 1: KommoHeHTHI 1 (a3bl B CHCTEME Onpoc
JKENe30-yriepos. 3 2 2 - - 1 Te fT w
Tema 2: J[narpamMma COCTOSIHHS JKeJe30- Ormpoc
IIEMEHTHT. 7 6 2 2 2 1 Tecg**, P3
Tema 3: Uyryn 1)
poc
5 4 2 |1 1 |1 o




Tema 4: Cranu. CTpyKTypHBIE KIacchl
N Ompoc,
JIETUPOBAHHBIX CTANEH. 8 6 2 2 2 2 Tecr** P3
%
Paznen 4. OC}-IOBLI Teopuu 16 10 4 3 3 6 Onp(ic, JIb*,
TepMHYeCKOi 00padOTKH CTAIH Tect
Tewma 1: IlpeBpaliieHus B cTajisix Ipu 3 5 2 _ 1 Ompoc,
HarpeBe M OXJIKICHUN Tect*
Tema 2: TexHonorus TepMudecKon 8 5 1 5 2 3 Omnpoc, JIB*
00paboTKN Tect** P3
Tema 3: TexHoNOrUs1 XUMUKO-
N . Omnpoc,
TEPMHUUYECKON U TEPMOMEXaHNYECKOU 4 3 1 1 1 1
JIb*Tect*
00paboTKHN
Pasnen 5. IlBeTHbIe CIiI1aBbI 16 12 6 4 4 4
. &
Tema 1: Menp u crtaBel Ha €€ OCHOBE 7 6 2 5 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
&
Paznen 6. Mafepnanm M CILIABBI C 16 12 6 3 3 4 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 2 5 2 Ompoc,
Tect*
Paznen 7. Hemerauinueckue 10 6 6 4 Onp(lc,
MaTepHAJIbI Tect
Tema 1:0co0eHHOCTH CTPOCHUS . 2 5 2 Ompoc,
Tect*
Tema 2: TepMommacTHUHBIE TTOTUMEPHI 3 5 2 1 Omnpoc,
Tect*
Tema 3:Peaktoruractel Ompoc,
3 2 2 1 Tecr*
Koutpons 54u.
BCETO 108 | 68 34 |17 17 | 40
Wroro — no pazgenam 1-7  — 108 u.
Jud. 3auer 3 cem.
4 CEMECTP
TeXHOIO0THsl KOHCTPYKIIMOHHBIX MaTepHaJIOB
KonraktHas o v
= =
pabora o BuIam QE){ &
5 y4eOHBIX 3aHITUH g % %
Bcer & = a ol
jont < =
HauMeHoBaHME Pa3ieiIoB U TEM N B ) g = 5
p 4aco o 5 = o S
A ) Q, = =
B o o) 1) = = = oo
S| 2 | E£4 548 5 | 3E
= = E§ ad ocs 2 8 o B
= bﬂ ; Qo g o o) = = =
53 s | &2889 2¢ gk S
< = E 8§85 4d0a S = = B
Paznen 1. OcHoBBI 6 5 2 4 Ompoc,
METALIYPru4ecKoro npou3BoIcTBa i i Tect*




Temal: coBpeMeHHOE COCTOSHUE

Ompoc,
METaJUTypPTHYECKOTO IIPOU3BOJICTBA. 2 1 1 - 1 Tecr*
TIpon3BoACTBO UyryHa
Tema 2: [Ipou3BOACTBO CTaM U IIBETHBIX 2 1 1 1 Omnpoc,
CILJIAaBOB Tect*
Pa3zgen 2. OcHOBBI JIMTEHHOTO Ormpoc. TI3*
NMPOM3BOJCTBA. 12 6 2 4 6 Tecli* ’ ’
Tema 1:dusndeckue OCHOBEI Ompoc. I13*
NPOM3BO/ICTBA OTIMBOK.M3roToBneHue 5 3 1 2 2 Tec?T* ’
OTJIMBOK B IeCYaHbIEe )OPMEI
Tema 2: M3roToBieHUE OTIUBOK 5 3 1 2 2 Omnpoc, [13*
CIEIMATFHBIMA CIOCO0aMU JTUTHSI. Tect*
Pasznen 3. OcHoBBI 00PaGOTKHU Omoc. 3"
METAJLJIOB JaBJIEHHEM 12 6 2 4 6 Te(?T* ’ '
Tema 1 Du3nKO-MEXaHUYECKHE OCHOBBI Ompoc
00paboOTKM METAIIOB JaBJICHUEM 5 3 1 2 2 H3PTeéT*
Tewma 2:M3rotoBnenue Ormpoc
MaLIHHOCTPOUTENBHBIX MPOMHIIEH. S 3 1 2 2 3 Teer*
Pa3nen 4. OcHOBBI CBAPOYHOTI0O Onpoc
NPOHM3BOJACTBA 14 8 2 6 6 H3*pTe(,:T*
Tema 1: ®U3NKO-XUMUYECKHAE OCHOBBI 5 3 1 ) ) Omnpoc,
MOJTyYEHUS CBAPHBIX COETMHEHUI 13 TecT*
Tema 2: JlyroBas cBapka IUTaBJICHUEM.
TexHONMOrNYeCcKHe 0OCOOCHHOCTH CBapPKH 5 3 1 2 2 Ompoc,
Pa3sIMYHBIX METAJUIOB U CILIABOB. I3 Tecr*
Tewma 3:TexHOTOTHYHOCTH CBAPHBIX Onpoc
COEMHEHUN. 4 - - 2 2 H3*Te(,:T*
Pasjnen 5. ®uzuko-MexaHnyeckue
OCHOBBI 00PadOTKH Omnpoc
p 72 |10 |10 |22 40 poc,
KOHCTPYKIMOHHBIX MAaTEPHAJIOB I13 Tect
pe3aHueMm.
Tewma 1: Meronbl popmooOpazoBanus Onpoc
MOBEPXHOCTEH JeTaneil MalllvH. 9 1 1 - 8 Tecr*
Tema 2: MHCTpyMEHTalIbHBIE MaTEPUATIBL. 9 L L 4 Ormpoc,
) Tecr*
Tema 3: MeTtamiopexyIue CTaHKH. Ompoc
14 6 1 4 4 S
13 Tect*
Tema 4: O0paboTKa 3arOTOBOK Ha
TOKapHBIX, CBEPJIMIIbHBIX, ()PE3EPHBIX, 44 18 4 14 26 OH*IJOC,
3y0000pabaThIBaIOINX CTAHKAX. 13 Tecr*
Tema 5: O0paboTKa 3aroTOBOK Ha
U (OBATBHBIX CTAHKAX. MeTOo bl 5 1 1 - 4 Onp(lc,
OT/IENIOYHOM 00pabOTKH: Tecr
Tema 6: TexHomornueckue 0COOEHHOCTH
MPOEKTHPOBAHMS U U3TOTOBIICHHUS 2 4 Ompoc,
JleTaneil U3 KOMIO3ULMOHHBIX I13"Tect*
MaTepraoB.
uTOro 144 51 17 34 57 36




Htoro — no pazaenam 1-6 1444y.

DK3ameH - 4 cemecTp

* P3 — pemenue 3anady, JIb — moaroroska gsaboparopHoi paboThl; TecT — MoAroToBKa K TECTUPOBAHUIO.

3a0uHas hopma 0dyueHus

- KonrakTHas o =
= | pabora mo BHIaM QE){ =
) v
% | y4eOHBIX 3aHATHH | & 2 z 2
jor] < ™1
Bcer = S > S =
g o — 0 & 5
0 ) = 0 = =
HanmenoBanune pa3nenoB U TeM = = = 5] =
4aco = 3 & & = N o
o o & 4 O = 3 E
B S = = 2 S 5 5 3 o A
S | S| EE|g¢é 8§ z & ° s
S| B|EE|g8 58| SE |EE
& S
< 5 | E8|H do & S SIS
MarepuasoseeHue
Pa3znen 1. ATOMHO-KpHCTA/LINYECKOE 1 15 Ompoc, JIb*,
CTPOEHHE BellecTBA Tect*
Tema 1: Benenne. Kpucrannuueckoe Omnpoc,
CTPOCHHE METAJIJIOB. Tect*
Tema 2: ®opMupoBaHUE CTPYKTYPbI Ompoc
MeTallja P KPUCTAIUIH3AIHH. Tei* ’
Tema 3: ®a3bl U CTPYKTYpa B
PYKTYP Omnpoc, JIb*
METAITMYECKUX CIIaBax. Tecr*
Tewma 4: ®opMupoBaHUE CTPYKTYPHI OmocJIE*
CIUIABOB IPH KPUCTAJUIU3ALUH. TefT ’ ’
Paznen 2. lepopmanus u pa3pynieHue 1 15 Omnpoc, JIb*,
METAJLJIOB. Tect*
Tema 1:Mexanudeckue cBoicTBa 1 Omnpoc, JIb*
METaJIIOB Tect*
Tewma 2: Buasl HanpspKeHUH, ynpyras u Onpoc
IacTudeckast ieopmalivsi METaJljIoB. ’
Aepopman JIB*, Tect*
Paznen 3. 7Kese30 u ciiaBel Ha €ro "
Ompoc, JIb*,
OCHOBe 1 2 15 Tecr*
Tema 1: KomnioHneHTHI 1 (ha3bl B cucTeMe Onpoc
JKEINEe30-yTIepoI. Teci* ,
Tema 2: J/[narpamMma COCTOSIHESI JKeTe30- Onpoc
LEMEHTHUT. TecpT**’ P3
Tewma 3: Uyryn Onpoc,
Tecr*
Tema 4: Ctanu. CTpyKTypHBIE KIacChl Onpoc
JIETUPOBAHHBIX CTaJNCH. Te g o P3
Pa3nen 4. OcHOBBI TeOpuU 1 2 1 15 Omnpoc, JIb*,
TepMHYeCKOil 00padOTKH CTAIH Tect*
Tema 1: IlpeBpaiienus B cTayiIx NpU Omnpoc,
HarpeBe M OXJIKICHUN Tect*




Tema 2: TexHonmOrUs TEPMUUECKON

Omnpoc, JIb*

00paboTKu Tect** P3
Tewma 3: TexHOTOTHSI XUMHKO- Omboc
TEPMHUYECKON U TEPMOMEXaHUYECCKOU E -
JIb*Tect
00paboTKHn
Pasnen 5. IlBeTHbIe CiIaBbI 0,5 15
Tema 1: Menp 1 CIUTaBeI Ha €€ OCHOBE Ompoc, JIb*
Tect*
Tema 2: AOMUHMI U CILUIaBBL HA €T0 Ompoc, JIb*
OCHOBE Tect*
Tema 3: CrimaBel Ha OCHOBE MarHus, Ompoc,
TUTaHA Tect*
Tema 4: AHTU(GPUKINOHHBIE CIIIABHI Omnpoc, JIB*
Tect*
Pa3znen 6. MaTepuaJibl M CIJIABBI C 05 15 Ompoc, JIb*
0cO0bIMH CBOICTBAMU ' Tect*
Tema 1: Martepuaibl BEICOKOU
p Omnpoc, JIb*
MIPOBOAMMOCTH U BBICOKOTO Tecr*
COINPOTHBIICHHUS
Tema2: MarHuTOMSTKHUE CILIaBbI. Omnpoc, JIb*
Tect*
Tema 3:MarHuToTBEpIbIE CILTABEI Omnpoc, JIb*
Tect*
Tema 4:[IudnekTpuyecKre MaTepUabl Omnpoc,
Tect*
Pa3nen 7. Hemerauinueckue 05 15 Ompoc,
MaTepHaJIbI ' Tect*
Tema 1:0co0EHHOCTH CTPOCHUS . Omnpoc,
Tect*
Tema 2: TepMomacTHUHBIE TTOTUMEPHI Omnpoc,
Tect*
Tema 3:Peakroruractel Ompoc,
Tect*
TexHOJIOTHS KOHCTPYKIIMOHHBIX MaTEPUAIOB
Paznesn 1. OcHoBBI 05 o5 Omnpoc,
METAJLTYPru4ecKoro mnpon3BoacTaa ' Tect*
Temal: coBpeMeHHOE COCTOSIHUE Onpoc
METAJLTypPrUYeCKOro POU3BOJICTBA. Tecf)T* ’
ITponsBoacTBO UyryHa
Tema 2: IIpon3BOACTBO CTAMU U LIBETHBIX Ompoc,
CILJIABOB Tect*
Pa3znen 2. OcHOBBI JINTEHHOTO %
1 o5 Ompoc, I13%,
MPOU3BOICTBA. Teor*
Tema 1: ®u3ndecKue OCHOBBI Ompoc. [13*
MPOU3BOICTBA OTIUBOK. M3roToBieHne TefT* ’
OTIIUBOK B IecYaHble (POpPMBI
Tema 2: M3roToBiIeHHE OTIHMBOK Ompoc, I13*
CHELHUAILHBIMHU CIIOCO0aMH JINTHS. Tect*
Pasnen 3. OcHoBbl 00padoTKHU N
Ompoc, 1137,
MeTAJLJIOB JIaBJIEHHEM 1 25 *
Tect
Tema 1 Pu3nKo-MEXaHUUECKHE OCHOBBI
Ompoc,

O6p a0OTKH METAJLJIOB JaBJICHUCM

3 Tect*




Tewma 2:M3roroBnenue ) Onmpoc,
MAaIIMHOCTPOUTENBHBIX IPOQUIIEH. 13 Tect*
Pa3nen 4. OcHOBBI CBAPOYHOT0O
NMPOU3BOACTBA 1 2 25 Onpoc,
13 Tect*
Tema 1: ®U3HKO-XUMHYECKHE OCHOBEI Ompoc,
HOJIY4€HUs CBAPHBIX COCINHECHUI 3 Tect*
Tewma 2: JlyroBas cBapka IIaBICHUEM.
TexHOoNOrMYeCcKHe 0COOCHHOCTH CBAPKH Ompoc,
Pa3IMYHBIX METAJIOB U CIUIABOB. 13 Tect*
Tema 3:TeXHOTOTHYHOCTH CBAPHBIX Onpoc
v 2
COEIMHEHHH. *
A 13" Tect*
Paznesn S. ®u3nko-MexaHHYeCKHe
OCHOBBI 00padoOTKH 1 2 o5 Omnpoc,
KOHCTPYKIMOHHBIX MAaTEPHAJIOB I13"Tecr*
pe3aHueMm.
Tema 1: Meroas! popmMooOpa3zoBaHus Ompoc
b
MIOBEPXHOCTEH AeTasieii MallnH. Tecr*
Tewma 2: UHcTpyMeHTalIbHBIE MaTepUAIIbI. Ormpoc,
Tect*
Tema 3: MeTtamiopexxyIue CTaHKH. Onpoc,
I13"Tect*
Tema 4: OOpaboTKa 3arOTOBOK Ha
TOKAapHBIX, CBEPJIMIIBHBIX, ()PE3EPHBIX, Ompoc,

* %
3y0000pabaThIBAIOIINX CTAHKAX. 113 Tect
Tema 5: O0paboTka 3aroTOBOK Ha
1UTM(OBATIBHBIX CTAHKaX. MeTo Ibl Onp(;c,
OT/IETIOYHON 00PabOTKH: Tecr
Tema 6: TexHonormuecKkue 0COOEHHOCTH
MPOEKTHPOBAHMS U U3TOTOBJICHUS Ompoc,
NeTasiell U3 KOMITO3UITHOHHBIX 3" Tect*
MaTepHajoB.

UTOro 252 22 10 |10 2 230
Hroro — mo xypcy 252 gaca
Ok3ameH, nud. 3a4eT - 4 ceMecTp

4.2. Cooepircanue oucuuniunol
MarepuanoseneHnue
Pasnes 1. ATOMHO-KpHCTATIMYECKOE CTPOeHHE BeleCTBA
Temal.l Beenenne. Kpucramimieckoe CTpOEHUE METAIUIOB.
Jlexyust
Paccmampusaemvie 6onpocul.
OOmast  XapakTepucTUKa W CTPYKTYpHBIE  METOABI  HCCIENOBaHMS  METaJUIOB.ATOMHO-
KpUCTAJIJINYECKasi CTPYKTypa MeTaiioB./leeKTsl KpUCTATITMUECKON pelEéTKH METaJLIOB.

Tema 1.2 ®opMUpOBAHUE CTPYKTYPHI METAJIA PU KPUCTATUTU3ALNY.
Jlexyus
Pacemampueaemvlre eonpocul.
I'omorennas kpucraumsanusa. ['ereporeHHas KpUCTaUIU3aLUs.
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Tema 1.3 ®a3bl U CTPYKTYypa B METAIIIMYECKUX CIIIaBaX.
Jlexyus
Paccmampueaemvie sonpocui.
TBEpabie pacTBopbl. XuMuyeckue coeiHeHus1. CTpyKTypa CILJIaBOB.

Tema 1.1. ®opMupOBaHHUE CTPYKTYPHI CIUIABOB MPU KPUCTAILITU3ALINH.
Jlexyus
Paccmampueaemvlre sonpocul.
Juarpammel azoBoro paBHoBecus. JluarpamMma cOCTOSIHHS CILIABOB, 00pa3yIOIIUX HEOIPaHUUCHHBIE
TBEPIBIE pacTBOPHL. JlmarpaMMbl COCTOSIHUS CIUIABOB, OOpPa3yrOIIMX OTrpaHUYEHHBIE TBEPIbIC
pacTBOphl. JlMarpaMMbl COCTOSIHHSI CIUTABOB, KOMIIOHEHTHI KOTOPBIX HMEIOT IMOJTUMOpPQHBIE
MpEBpAIICHHS.

JlabGoparopHble M NpaKkTUYecKue padoThbl pa3aena 1:

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

W3ydeHue CTpoeHHs U CBOWCTB TBEP/IBIX TEJ IIPH MOMOIIY MOJEIIEH PEIIeTOK; THIIOB XUMHUECKUX
CBSI3€H, BIUSIONINX HA CBOKWCTBA U ONPEACISIONINX 00J1aCTh MPUMEHECHHSI BEIIECTB.

Hcnonp3ys 3amucu JISKIHUN UITH TIUTEPATYPY , @ TAKKE KPaTKOe TEOPETUUECKOE BBEACHUE JTaHHOU
paboThI, M3y4uTh pasnen Kypca "MarepuanoBeneHue", (MOCBSIICHHBIH CTPOSHUIO Tel (aMop(HEIE,
KPUCTAINTNYECKHE) M TUIIAM XMMHUYECKHUX CBsI3€l, 03HAKOMUTHCS C MPUBEJIEHHBIMHU IIPUMEpPaMH U HX
peIIeHHEM.

[TomyuuTs OT mpenoAaBaTess 3aJaHiue U MOJIeTb pelIeTKH. BhIMoNIHUTE 3a1aH1e.

Jlabopamopas paboma 1.2. Tema: «Mukpockonuueckuii Memoo uccie0o8anus Memaiios u Cnideos.
(Muxpoananus)».

Cooepoicarue 3auamust.

OCBOHTH TEXHOJIOTHIO TIPUTOTOBJICHUSI MAUKPOILTH(OB, U3YUUTh MHUKPOCTPYKTYPHI IITU(POB 10 U
MOCIie TPaBJICHHS MPHU MOMOIIU METAIUIOrpahUIecKOro MUKPOCKONA. Y SCHUTh MPUHITUI BBISBICHUS
CTPYKTYp M MPAKTUYECKOE 3HAUYCHUE JTAHHOTO METO/Ia.

Camocmosmenvras paboma noo pykosoocmeom npenooasamens (CPII)
Ilpumepovr npaxmuueckux 3a0anuil U camu 3a0aHus NPUBOOAMCA 8 YUeOHO-MemOOUYeCKOM NOCobuu no
oucyuniume.

Konmponvnule sonpocui

1. Yrto Takoe MaKpoCTpyKTypa?

2. Kakumu criocobaMu U3ydaroT MaKpOCTPYKTYpy?

3. JIns kakux nenei MpuMEHSIOT aHaJIn3 MaKpOCTPYKTYphI?

4. Kak moArotaBImBarOT 00pasiibl UIsi MUKpOAaHaIH3a?

5. Kak BBISBIISIIOT: a) MAKPOCTPYKTYPY; 0) MaKpOCTPOSHHE JINTOTO CIIJIaBa; T) BOJIOKHUCTOE CTPOCHUE CTAaJIH;
1) TIyOMHY 3aKaJIeHHOTO U IEMEHTOBAHHOTO CJIOEB?

61. Kaxue 3amaun pemaroT ¢ MoMOLIbI0 MUKpoaHanu3a’?

7. CtpoeHHE METAIIJIOB M UX CBOWCTBA.

8. B yem 3akirouaeTcsi METOIUKA MPUTOTOBICHNS MEKPOILTU(OB?
9. Kakue peakTUBBI IPUMEHSIOTCS 11 00paboTku numda?
10.Yto Takoe momumopduzm?

11.Yto Takoe aHM30TpOTIHS?

12.JledeKThl KpUCTATITMYECKOTO CTPOCHHSI.

13.YcnoBust 06pa3oBaHusl TBEPABIX PACTBOPOB.
14.0xapakTepusyiTe 3BTEKTHIECKOE MMPEBPAIIEHIE B CIUIaBaX.
15.0xapakTepusyiiTe 3BTEKTOMIHOE MIPEBPAILICHUE B CIIJIaBaXx.

Jluteparypa [1,2,3

Paspes 2. lepopmanusi M paspynieHne MeTaNI0B.
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Paccmampueaemvie sonpochi.

Bunel nanpspbkeHud, ynpyras M Ioiactuueckas nedopmanus metamioB. TekcTypa aedopmanuu.
HedopmarmonHoe  ynpodyHEHHE — MOJUKPUCTAUIMYECKOro  Mmeramia.  CBepXIIaCTUYHOCTb,
CBEpXIUIaCTUYECKasi CTPYKTypHast Aedopmarus. Paspymienune meramioB. TpaHCKpUCTAUIUTHOE H
MHTEPKPUCTAIUIMTHOE pa3pylieHue. XJ1aJHOIOMKOCTb, KpUTHUECKas TEMIIEPATypa XPYIKOCTH, IOPOT
XJIaTHOJIOMKOCTU. BrnusiHue HarpeBa Ha CTPYKTypy JAedopMUpOBaHHOrO Mertauia. Bosspar,
MOJUTOHMU3ALINS, IEPEKPUCTAIUIM3ANNMS. XOIOAHAs U ropsdas 1eopMarius.

TemaZ2.2. MexaHH4eCKHE CBOMCTBA METAIJIOB
Jlexyus

Paccmampusaemvie sonpochi.
OOmast XapakTepUCTHKa MEXaHMYECKHX CBOMCTB. KOHCTpYKTHBHAs MPOYHOCTh METAJLUTMYECKUX
MaTepuanaoB. MexaHM4ecKHe CBOWCTBA, ONPEACIAEMbIE IIPU CTATUYECKUX HAarpy3Kax Ha PacTsKEHUE,
c)Katue, U3rud, BSI3KOCTh paspyuieHus. TpemmHocTolikocTs. TBEpaocTh MeTamioB no Posiksemty,
bpunenmo, Bukkepcy. Mukporsepaocts. McniplTaHus Ipy IMHAMUYECKUX, IUKINYECKUX HArpPy3Kax.
[Topor x1aHOJIOMKOCTH. Y CTaJIOCTh, BBIHOCIUBOCTb, )KUBY4€eCTh. VM3HamBanue MetaioB. MeToibl
WCIIBITaHUsI HA U3HOC.

Jlabopamopuusie pabom pazoena 2:

Jlabopamopnas paboma 2.1. «Onpedenenue meepoocmuy

Cooeporcanue 3aHamus.

W3yuenne MeToI0B OmpeelicHusI TBEPIOCTH Ha TBepaomepax Pokseruia, bpunens, npruodpeTeHne
HABBIKOB IMOJATOTOBKH TPUOOPOB M 0Opa3loB Il M3MEPEHUS TBEPAOCTH, CpPaBHHUTEIbHAS OIICHKA
pa3IMYHBIX METOJIOB M3MEPEHHS TBEPJOCTH. [10rOTOBUTH TBEPAOMEPHI K MPOBEICHUIO U3MEPECHUH.
Jlnst kaxkoro obpasia cHITh He MeHee 10 mokazanuit TBepaoctu. O6paboTaTh MOKa3aHUsl COTIACHO
METOJTUKE.

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

Koumponvhvie 6onpocwi

1. HazoBute criocoObl onpeaeneHust TBEpIOCTH.

2. KakoBa pa3MepHOCTb TBEPJIOCTH, ONPEAEIAEMOI pa3IMYHBIMU MeTOAaMU?

3. Ilo xakoil (opmyie ompenenstoTcss 4yucia TBEPAOCTH MPU HCIBITAaHUM METajla MO METOoAaM
Bbpunenns, Poksenna, Bukkepca?

4. Kak mpoBOJIUTCS UCIIBITAHME Ha TBEPJIOCTh Ha mpubope Pokseria?

5. Onpeaenurte MpUOMKEHHO TPOYHOCTH cTalu, uMetomen Tepaoct 41 HRC.

6. I1o maHHBIM YKCIIaM TBEPIOCTH HaAUTE caMblil TBepabli metaut: 4 440 HB, 52 HRC, 71 HRA.
7.0mnpenenuTe TBEPAOCTb MeTauIMUecKoro oOpasua mo Bukkepcy, ecnu npu Harpyske 98 H
MOJyYUTCS OTIEYaToK ¢ JymHOW aumaroHanu 0,21 MM. MOXHO 1M TBEpAOCTb JaHHOTO oOpasia
U3MepuTh Ha npudope bpunemnnsa?

8. I3MeHeHue CTpyKTYpHI CIUIaBa IIPH BO3BPATE.

9. I3MeHeHune CTpyKTYypHhI CIIJIaBa MPH MOJUTOHU3AIUH.

10 TemnepaTypHbIil TOPOT MEXKIY TOpSUYEH U XOJIOIHON TIIACTHUECKON JeopMalusimMu.

Jluteparypa [1,2,3]
Paznen 3. /Kese30 u cyiaBeI Ha €ro OCHOBE
Tema 3.17Kene30 U CIIaBBI HA €70 OCHOBE

Jlexyus
Paccmampueaemvie sonpocni.
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Kommonentsl u (a3el B cucteme xene3o-yriepon JlmarpamMma COCTOSIHHS JKEJI€30-1EMEHTHT.
CDa3OBI:I€ nu CprKTypHBIe N3MCHCHHSA B CIlJIaBaX KCJIIC30-IICMCHTUT IIOCJIC SaTBepI[eBaHI/ISI.
[IpeBpamenuss depputo - KapOUIHOH CTPYKTYphl B ayCTeHHUT. M3oTepmMuveckoe mpeBpalleHue
aycrenuta. IlepiutHoe mnpeBpaimieHue. TepMOKMHETHYECKHE JMarpaMMbl TEPEOXJIaKIEHHOTO
aycTeHHuTa. BimsiHuE yriieposa v MOCTOSSHHBIX MPUMECEH: KpeMHUs, MapraHia, cepsl U ¢ocdopa Ha
CBOMCTBA CTaJIk

Tema 3.2 Yyryn
Jlexyus

Paccmampusaemvie sonpocai.
Cepsiii u Oenbiii uyryHbsl. CTpykTypa: Gopma rpa@uTOBBIX BKIIOUEHUH, METaNIMYECKash MaTpHIIa,
dbochuanas 9BTEKTHKA. deppuTHBIE, beppuTOo-NIepIUTHBIE, MepJIUTHBIC YYT'YHBI.
MonudunupoBannsie, aHTU(GPUKIIMOHHEBIE YyTyHBI. CBOICTBA, IPUMEHECHHE.
Bricokonpounbie uyryHsl. TexHosorus nonydeHus. CTpykTypa, CBOWCTBa, mpumeHeHue KoBkwuii
gyryH. TexHonorus rpadputusupyromero omkura. CTpykTypa, CBoicTBa, mpuMeHeHue CrienuanbHbIe
YYT'YHBI KapOCTOMKUE, KapOMPOUYHbIE, KOPPO3ZHOHHOCTONKKE, aycTeHUTHbIE. CTpyKTypa, CBOMCTBA,
MIPUMEHEHUE.

Tema 3.3 KoHctpykioHHble ctanu. CTpyKTYpHBIE KIAcChl YIIIEPOANUCTBIX U JIESTMPOBAaHHBIX CTaJeH.
Jlexyus

Paccmampusaemvle 6onpocwl. Knaccupukanusi craieid 1mo cocTaBy, CTPYKType, KadeCcTBY H
HA3HAUYEHUIO.  YTJIepOoJUCThble  CTaJM  OOBIKHOBEHHOI'O  KauecTBa,  KAueCTBEHHblE U
BBICOKOKAUeCTBEHHbIE. JIETHpOBaHHbIE KOHCTPYKIIMOHHBIE CTaH. JIETHpyroIue 3JeMEHTH B CTallu.
BnusiHue serupyronux 3JeMeHTOB Ha oJinMopgHbIe peBpallieHus 1 cBoiicTBa craneil. CTpykTypa u
CBOWCTBa JIETUPOBAHHOTO (eppuTa W aycTeHuTa. V30TepMHUEcKOoe MpeBpalleHHe ayCTeHUTa B
JeTUpOBaHHbIX cTalsAX. CTPYKTYpHbIE KJIACChI JIESTMPOBAaHHBIX cTaneld. CBOWCTBA U IPUMEHEHHE.
Ilpakmuueckasa paboma pazoena 3

Ilpakmuueckas paboma 3.1. «Ananusz ouazpammol sxcene3o- yenepoor

Cooeporcanue 3ansmus. I3yduTh TUHNAU, TOYKH U 00JIACTU JUArpaMMBbl JKeJI€30-1IEeMEHTHT, e
(a3bl ¥ CTPYKTYPBHI; IPEBPAIICHUS B CIUIABaX C PA3IMYHBIM COJICPKaHUEM Yriiepo/ia IpU HarpeBaHUH
U OXJaxaAeHuu; npumeHeHue a3 ['mb6ca u mpaBuia OTpe3KoB. BbluepTUTh auarpaMmy >keneso-
neMeHTUT (puc. 17), 0003HAUUTH BCE CTPYKTYpHBbIE COCTaBisiolue auarpammbl. OTMETUTH Ha
JMarpaMMe CIijIaB 3a/1aHHOTO COCTaBa COTJIACHO BapHaHTa 3a/1aHusl. [loCTpOUTh KPUBYIO OXJIaXKAEHUS
(8 unTepsane Temmepatyp ot 1600°C 1018°C) umn Harpesanus B unTepsane Temmeparyp ot 18°C no
1600°C, cornmacHo 3amaHus, MpUMeHss TpaBuio a3 I'u66ca, U omucaTh MPOECCH, TPOMCXOIAIIIE
IpU HarpeBe WM OxXJaxaeHuH. OmpenenuTh KOJUYECTBEHHOE COOTHOIIEHHE (a3 M Coaep KaHue
yriepoza B (azax MpH 3aJJaHHOH TeMIepaType, IPUMEHsIsl TPaBUIIO OTPE3KOB KOHO/IBI.

Jlabopamopuwvie pabomut pazdena 3

Jlabopamopnas paboma 3.1. « Cmpykmypa u c60ticmea yenepooucmolx cmaneily
Cooeporcanue 3aHAmMus.

[TpuBecTH HIKHIOIO JIEBYIO YaCTh TUATPAMMBI COCTOSIHHS Kelle30 — IEMEHTHUT U yKa3aTh Ha
HEH BEPTHKAIBHBIMH TNYHKTUPHBIMHA JIMHHSIMH TIOJIOKCHHE HCCIeayeMbIX craneil. [IpuBectn
3apUCOBKU CTPYKTYp HUCCIEIYyEeMBIX CIIJIABOB B MPSIMOYTOJBHBIX pamkax pasmepom 60x40 MM ¢
YKa3aHHEeM HaNMEHOBAHUS N300PaKEHHBIX CTPYKTYPHBIX COCTABIISIONTNX M YBEIUYCHUS, TPH KOTOPOM
MPOBOAMIIOCH HCCIENOBaHUE. YKa3aTh HAUMEHOBAHHME CTAlld M JIaTh XapaKTEPUCTHUKY KauecCTBY
CTpYKTyphl. [IpyM HaaMYMK KadeCTBEHHOW CTPYKTYPHI OMNPEICIIUTh BEIWYHHY 3€pHA, MPHMEPHOE
coJiep>KaHue yriepoja U yKa3aTh 00JIaCTh MPUMEHEHUS HCCIEAYEMOro CIUIaBa B MPOMBIIIIICHHOCTH.
[Tpu Hanmuuu AeeKTHOM CTPYKTYPHI YKa3aTh, KAKOBBI IPUYUHBI UX BOSHUKHOBEHUSI, KaK OHA BIIUSET
Ha MEXaHMYECKHE CBOWCTBA M KakMM OOpa3oM YCTpaHseTcs. B 3akirodeHrne OTMETHTh KJIacChl
UCCIIEyeMbIX CTajiel (I0IBTEKTOMIHBINA, IBTEKTOUIHBIN U 1p.), UX CTPYKTYPY, KOJHMYECTBO (a3 B

CTPYKTYpE.
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Jlabopamopuas paboma 3.2. « Cmpykmypa u c60ucmea 4y2yHos»
Cooepatcanue 3aHamus.

W3yunTh 1 3apuCcOBAaTh MUKPOCTPYKTYPHI HUTU(OB JIUTEHHBIX YYT'YHOB, IPUMEHSIEMBIX MPU
W3TOTOBJICHUH JETaJei CYIOBBIX M PHIOOMPOMBICTIOBBIX MEXaHW3MOB. ONpenenuTh CoJep:KaHue
yriaepojaa B CBOOOJHOM COCTOSIHMH (B Bue rpadura) u B MeTaJinueckoit ocHoBe. [IpoananusupoBars
CBA3b MEXJY MEXaHMUYECKUMHU CBOMCTBAMU M CTPYKTypaMu 4yryHoB. Omnpenenutb oOJacTH HX
npuMmenenus. [lonyuuts y npenogaBaTelis HUTH( MTOPUTHEBOrO KOJIbLA U aTh OLIEHKY CTPYKTYPBI MO
I'OCT 3443-87, olieHMBaeMbI€ MApaMETPHI.

I'padur:

- ¢popMa rpapUTOBBIX BKIIFOUCHHIA;

- pa3Mep rpadUTOBBIX BKIFOYCHU;

- pacnpe/esieHue BKIIIOUeHU;

- KOJIMYECTBO BKIIFOUCHHII;

- TUII CTPYKTYPbI METANIMYECKON OCHOBBI
- KOJIMYECTBO MEPJINTA;

- CTeMNeHb JAUCTIEPCHOCTH.
dochuaHas IBTEKTUKA!

- pacmpeseneHue;

- IUaMETp STYECEK CETKH;

- IJIOIIAAb HAUOOIBIINX BKIIFOUCHUH.

CamocmosmenvHasn paboma noo pykosoocmeom npenooagameins (CPII)
Ipumepvl npaxmuueckux 3a0aHUl U CAMU 3A0AHUSA NPUBOOAMCS 8 YUeOHO-MeMOOUYeCKOM NOCOOUU NO
oucyuniume.

Konmponvnwvie 6onpocwi

1./latite onpeneneuue dazam Gepput U ayCTCHUT.

2 Jlaiite onpenenenue (hazaM NepIuT U LIEMEHTHUT.

3 Yro Takoe nenedypur.

4 Kakoe npespatieHue npoucxoaut no suauu ECFauarpammer?

5 Kakoe npeBparienue npoucxoaut 1o tuanu PSK qmmarpamMven?

6 Ilo xako# JINHUU IUarpaMMbl MOXKHO IIPOCIIEINTh U3MEHEHUE KOHLIEHTPAllUA  yIJIepoJa B
ayCTEHUTE B MPOIIECCE OXITAKICHUS ?

7. CKOJIBKO YyIiIepoJia COAEPIKUTCS B IEpIAUTE?

8. CKOJIBKO YTIIepo/1a COACPKUTCS B Jieaeoypute?

9. IlpeBpanieHus B cTaiau IpU PaBHOMEPHOM Harpese.

10.ITpeBparenust B cTaiau Npu paBHOMEPHOM OXJIAXAECHUU.

11. Yrnepoauctsle ctanu (onpeaeneHie, MapKUupOoBKa).

12 Kak kiaccuuiupyroTcsi CTalld 1Mo CTPYKType?

13 BausHue KoaudecTBa yrieposia U BEIMUNHBI 36pHA HA MEXaHUYECKHE CBOMCTBA CTaJIH.
14.0npeneneHue CTPyKTYPHBIX COCTABISIONINX CTaJICH.

15.JledexTHBIE CTPYKTYPHI B CTATISX.

16.IIpuMeHeHnEe yTIepoIUCThIX CTAIEH.

17.Ha3zoBuTe BUABI IpUMECEN B CTAIAX U JANTE UX KPATKYIO XapaKTEPUCTHKY.

18.YeM onacHbl KpAaCHOJIOMKOCTb U XJIaJHOJOMKOCTb CTan?

19.Kakue cranu oTHOCATCS K JIETUPOBAHHBIM?

20.HazoBuTe criocoOsI KiTaccupuKaIiu CTajeH.

21 Knaccudukaius ctaim no Ka4ecTBy.

22.KakoBa 0COOEHHOCTh KJIaCCU(PUKAIIUU KaYECTBEHHBIX YTIIEPOAUCTHIX CTaJIEH.

23.Kak MapkupyrooTcs JETHPOBaHHbIE CTAIN?

24 BrnvsiHUE IETUPYIOMINUX AJIEMEHTOB Ha MOJUMOP(HBIC TPEBPAIICHHS U CBOMCTBA CTAJICH.
25.CTpyKTypHBIE KJIacChl JIESTUPOBAaHHBIX CTAJIEH.

26. B yeM pa3zHuIla MEXKy IEpEAEIbHBIMUA U JINTEHHBIMU YyTYHAMMU?

27. Kakum (hakropom ompenensiercs: popma CyIecTBOBaHHs yriepoja B yyryHax?

28. Kakyto poJib UrpaeT Maroiuii U eprid B BBICOKOITPOYHBIX YyTryHax?
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28. Kakue XuMHUYECKHE PJIEMEHTBI YIy4IllaloT JUTEHHbIE CBOMCTBA YyTryHa?
30. Yem ompenensiercst oTOeNMBaHUE YyryHa?

31. KakuMu XUMHUYECKUMU AJIEMEHTAMHU JICTUPYIOTCS YyTYHbI?

32. Ot KaKuXx yCJIOBUH 3aBUCUT METAJUIMUECKAsi OCHOBA KOBKUX YYI'YHOB?
33. Knaccudukanus 9uyryHoB 110 popme rpauTOBBIX BKIFOUCHHIA.

Jluteparypa [1,2,3]

Paznesa 4. OCHOBbI TE€OPHUU M TEXHOJOTHMH TEPMHUYECKOH U XHUMHKO-TEPMUYECKON 00padoTKHU
CTAIH

Tema 4.1 OCHOBBI TEOPUH TEPMUUYECKONH 0OPAOOTKHU CTAIIH
Jlexyus

Paccmampusaemvie sonpocsi. [1peBpanienus GeppuTHO-KapOUIHON CTPYKTYpPHI B ayCTEHUT.
[IpeBpamieHusi mNEpeOXITAKAEHHOTO aycTeHuTa. JluarpamMMa HW30TEPMUYECKOTO IPEBpPAILICHUS.
MapTeHCcuTHOE NpPEeBpALLlEHUE B  CTaJIH. [Ipomexyrounoe (OelHUTHOE) mMpeBpalleHUE.
TepMOKMHETHYECKHE UarpaMMbl MPEBPAIECHUS TEPEOXJTaKIECHHOro aycteHuta. [IpeBpamenus
MapTEeHCUTAa U OCTATOYHOTO ayCTeHUTa Ipu Harpese (oTmyck cranu). Koarymsius kapOuaoB.

Tema 4.2 Texnonozus mepmuyeckou oopabomxu cmaniu
Jlexyus

Paccmampusaemvie 6onpocvi.  Omxur lpona: nud@y3suoHHBINA, peKpUCTALIM3ALMOHHbIH,
BBICOKHMI OTIIYCK, Ul CHSTHSI OCTaTOYHBIX HampspkeHud. Omxur 11 pona: mosHbli, HEMOJIHBIH,
U30TEPMUUYECKUN. Hopmanuzanus. 3akanka. Bpibop TtemmepaTypsl, OXJaXJIarolield Cpesbl.
3akanuBaeMOCTh U NpokKanuBaeMocTb. CrocoObl 3akanku. OTIYCK: BBICOKUN, CPEIHUN, HU3KUH.
HedekTbl, BO3HUKAIOIIKE, IIPU TepMHUecKoi oOpaboTke cranu. TepmomexaHuueckas oOpaboTka:
HU3KOTEMIIEpaTypHas, BBICOKOTeMneparypHas. [loBepxHocTHasA 3akanka.

Tema 4.3 Xumuko-TepMuieckas o0padoTka.
Jlexyus

Paccmampuesaemvle 6onpocwi. I1potieccsl, MpoTEKAIOIINE P XUMUKO-TEPMUUYECKON 00paboTKe.
[lemenTarus, MexaHu3M 00pa30BaHUs U CTPOSHUE HUTPOILIEMEHTOBAHHOTO cJ0sl. TeXHOIOTHs Ta30BOM
[IEMEHTAIINH U TBEPJbIM KapOropuzaTopoM. Tepmudeckas 00paboTka mociie eMeHTaIluu. U CBOWCTBA
LIEMEHTOBAaHHBIX JeTaneil. Hurpouementamus. TexHoiorus, Ha3HauYECHHE. A30THpOBaHHUE.
Texnonorus, HazHaueHue. IluanupoBanume. TexHonorusi, HazHaueHue. bopupoBaBHuE,
cunnypoBanue. J(uddy3rnonnas meTamin3anus.

Jlabopamopuuvix padom pazoena 4:

Jlabopamopnas paboma 4.1. « Tepmuueckas obpabomxa y2nepooucmuix cmanieiy
Cooeporcanue 3anamus.

[TomyunTs 00Opa3zer U3 OTOXOKEHHON cTaiy Mapku Y 10, 3a4MCTUTh HA HAKJIAYHON IIKYpKe

MMOBEPXHOCTh 00pa3iia ¢ OJTHON CTOPOHBI U HA HEW MPOU3BECTH OIpEIEICHUE TBEPAOCTH 110 PokBemmy
(mkana B).2. [TpurotoButh nund u uccienoBaTh CTPYKTYpy oOpasia moja MUKpockornoM. CoCTaBUTH
PEXHUM 3aKaJKU M MPOU3BECTH 3aKaJKy 00pa3iia 1o 3TOMY pexkXUMY.
C oaHO¥ CTOPOHBI 3aKAJEHHOT0 00paslia yAaIuTh 00e3yTIepoKeHHBIN CIION, OJTy4eHHBIN B Ipoliecce
HarpeBa IMOJI 3aKaJKy — CHayajga HalWIbHUKOM, a IMOTOM HaXXJAayHOW IIKYpKOW — W Ha 3TOM
MMOBEPXHOCTH MIPOU3BECTH OlpesenieHne TBepAocTH mo Poksemny (mkana C). [Ipurorouts numd u
HCCIIEIOBaTh €ro CTPYKTYpPY IMOJA MHUKpocKornoMm. B Hauane npurortoBieHus muda HEoOXOAUMO
yIIaJUTh C MOBEPXHOCTU 00€3yTIepOKEeHHBIH ci1oi. COCTaBUTh PEKUM OTITYCKa U [0 HEMY MPOU3BECTH
OTITYCK 3aKaJeHHOro o0pasia. 3a4iCTUTh MOBEPXHOCTh 00pa3lia ¢ OJJHOM CTOPOHBI U MPOU3BECTH Ha
Hel onpeneneHue Tepaocty no Poksemny (mkana C).

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

Koumponvnvie 6onpocwi

1. B yem 3akmogaercs TepMooOpaboTKa cTayin,e€ OCHOBHBIC BU/IBI.

2. Temneparypsbl, COOTBETCTBYIOIINE KPUTHIECKUM TOUKaM (Aci1, A1, Acs, A3, Acm) no auarpamme Fe
— FesC.

. [Ipouiecc u3MeHeHMs CTPYKTYpPHI CTAJIM IIPU HAarpeBe J0 TEMIEePaTyphl 3aKaIKH.

. Kak Bnusier nmeperpeB u HeJIOTPEB CTaIM HA €€ MEXaHUUECKHE XapaKTEPUCTUKU?

. KakoBa 1ienb BeIIEpKKHU JeTalieil mpu TemrepaType Harpesa?

. Onuirre npoiecc U3MEHEHHUs CTPYKTYPhI CTANIU MPU OXJIAXKICHUH C PA3TUYHON CKOPOCTBIO.

. Oxnaxaaroniye cpe/pl, UCIOIb3YIOIIHUECs IPU TePMUUECKOi 00padoTKe.

. CTpyKTypa cTanu U ee MEXaHUYECKUE CBOMCTBA IIOCIIE 3aKaJIKU U OTIyCKa.

9. Cranu nojasepraeMble IOBEPXHOCTHOM 3aKaJKe.

10.Ha3nauenne XUMHUKO-TEPMUIECKOH 00pabOTKH.

11.TexHomorust ueMeHTaIMH, CTPYKTypa U CBOMCTBA IIEMEHTUPOBAHHOI'O CJIOSI.

12. TexHosorus a30TUpOBaHusl, CTPYKTypa U CBOMCTBA a30TUPOBAHHOIO CJIOS.
13.HutponemMeHTanus u [IHaHUPOBAHKE, TEXHOJIOTHsI, Ha3HAUCHUE.

14. TexHoJIOTHSI TEPMOMEXAHUYECKON 00paOOTKH: HU3KOTEMIIEPATYPHOU, BHICOKOTEMIIEPATYPHOIA.

03O L W

Jluteparypa [1,2,3]
Paspnen S. IlBeTHBIE CILIABBI

Tema5.1 Menp u ciutaBbl Ha €€ OCHOBE
Jlexyus

Paccmampusaemvle 6onpocul.  JlaTyHH TpOCTble U CIOXHBIE: AeopMupyemble, JTUTEHHBIE.
BimsiHMe 1iuHKa Ha MEXaHMYECKHE CBOMCTBA JaTyHeW. bpoH3bl. BiusHue o10Ba Ha MEXaHUYECKHE
cBoiictBa Opon3. Kiaccudukanus: OJOBSHUCTBIE, aAJIIOMUHUEBBIC, KPEMHMCTBIE, CBHHIIOBBIE,
OepuineBble, XpOMUCThIE, HUKeIeBble. CBONCTBA, IPUMEHEHHE.

Tema5.2 AnroMuHUH U CIIJIaBbl HA €70 OCHOBE
Jlexyus

Paccmampueaemvie sonpocwi. Amomunnii. Kitaccudukanusi amroMUHUEBBIX CITIaBOB. CIUTaBbI
aureiinbie: Al - Si, Al - Cu, Al — Mg, xapomnpounsie. [lehopMupyembie TEPMHUYESCKH YIPOUHSIEMBIE:
IypaTIOMUHBI, KOBOYHBIE, BBICOKOIIPOYHEIE, JKapONPOYHBIC, CBOMCTBA, MapKHpPOBKA, MPUMEHEHHE.
Tepmuueckass 00paboTka aTOMUHHMEBBIX CIUIABOB: 3aKallka, CTapeHue, NU(P(QY3HOHHBIH OTXKUT U
PEKPUCTATUTU3ALMOHHBIN

Tema 5.3 CninaBel Ha OCHOBE MarHus, TUTaHA
Jlexyus

Paccmampueaemvie sonpocwl.  JlebopmupyeMble TUTAaHOBBIE  CIUIaBbl. | MTaHOBBIE CILIABBI
nmuteitHble. Tepmudeckas 00paboTka TUTAHOBBIX cIaBOB. CIIJIaBbl HA OCHOBE MarHus JTUTCHHBIE U
nepopMupyemsie.

Tema 5.4 Aumugppuxyuonnvie cniagol u Mamepua.ivl
Jlexyus

Paccmampusaemvie 6onpocvl. AHTHPPUKIIMOHHOCTB. TpeOoBaHUS K aHTU(PPUKIHOHHBIM
crutaBaM. AHTU(DPUKITMOHHBIC CIIABHI, KJIaCCU(UKAIUS TT0 CTPYKType, cBoMCTBa. [loAmUITHUKOBBIE
CIUIaBBI Ha OJIOBSIHHOMW, CBUHIIOBOM, U ITMHKOBOW OCHOBaX. AHTHU(PHUKIIMOHHBIE CIUIaBbl HA MEIHOMN
ocHoBe. Hemeraminueckre aHTU(QPUKIIMOHHBIE MAaTEPUAJIbL.

Jlabopamopuwsie u npaxmuyeckue pabomspl pazoena 5:
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Jlabopamopnuas paboma 5.1.
«Cmpykmypa u ceoucmea yeemHuvix cniagos. Jlamynu»

Cooepoicanue 3anamust.

W3y4uTh CTPYKTYpHl JIaTyHEW, NPUMEHSEMBIX B MAIIMHOCTPOCHHUU; MPOBECTH aHAIU3
3aBHUCHUMOCTH MEXIY CTPYKTYpaMU, MEXaHMYECKUMHU CBOMCTBAMH U 00JIACThIO IPUMEHEHUS JIaTyHelH;
o3HakoMuThcsi ¢ ['OCTamum Ha gjaTryHu. 3apucoBaTh CXEMbl MHUKPOCTPYKTYp JIaTyHEH;
MIPOAHAIM3UPOBATh CBA3M MEXIYy MEXaHHMYEeCKHMMU CBOMCTBAMH, CTPYKTYpaMU U XHMHUYECKUM
COCTAaBOM JIATyHEH.

Jlabopamopnuas paboma 5.2.
Tema: «Cmpykmypa u c8oticmea yeemuulx cniagos. bponsviy»

Cooeporcanue 3anamus.

W3yunths CTpyKTYyphl OpOH3, MNPUMEHSEMbIX B MAaIIMHOCTPOEHUHU; TIPOBECTH AaHAIU3
3aBUCUMOCTH MEXIY CTPYKTYPaMH, MEXaHHYECKUMH CBOMCTBAMH M O0JIACTBbIO MPUMEHEHUsI OpOH3;
o3HakoMUThCst ¢ ['OCTamu Ha OpoH3bI. 3apUCOBATH CXEMBI MUKPOCTPYKTYp OpOH3; IpOaHATIU3UPOBATh
CBSI3U MEKIY MEXaHHYECKUMH CBOMCTBAMH, CTPYKTYPaMU M XUMHUECKUM COCTaBOM OpOH3.
Jlabopamopnas paboma 5.3.

Tema: «Cmpykmypa u ceoticmea ysemuuix cniagos. Cniagvl Ha 0CHO8e ANIOMUHUEBbIX CHAABO8Y

Cooepoicanue 3anamust.

[TpakTHdeckoe W3YYCHHE CTPYKTYp  QIIOMHHHCBBIX  CIUIABOB, INPUMEHSEMBIX B
MalIMHOCTPOSHUH; aHAJINW3 3aBUCUMOCTH MEXAY CTPYKTypaMH, MEXaHMYECKHMHU CBONCTBaAMH U
o0acTeio mpuMeHeHus, 3HaKkoMcTBO ¢ 'OCTaMu Ha aTFOMHUHHUEBBIC CILIABHI.

W3y4uTh 1 3apuCcOBATh MUKPOCTPYKTYPHI ATFOMUHUEBBIX CIUIABOB, TPOAHAIU3UPOBATH CBSI3U
MEXTy MEXaHHYECKUMHU CBOHCTBAMH, CTPYKTYPaMHU U XUMHYECKHM COCTAaBOM AJTFOMHHHUEBBIX CIIABOB,
U3Y4YUTh MAapKUPOBKY.

Jlabopamopnas paboma 5.4
Tema: «AHTUDPUKLIMOHHBIE CIIABBI»

Cooeporcanue 3anamus.

W3yuuth CTPYKTypy U CBOMCTBa METAJUIMUECKUX AaHTU(PUKIMOHHBIX MAaTEpUasoB,
MPUMCHSIEMBIX B TOJAIIUITHUKAX CKOJBXCHHS, IPOBECTH aHAIU3 CBSI3eH MEXIYy CTPOSCHUEM
MOJALIUIMHUKOBBIX CIUIABOB C WX CTPYKTYpOH W JOMYCTUMBIMH Harpy304HO-CKOPOCTHBIMHU
XapaKTePUCTHKAMH.

W3y4uTh OCHOBHBIE CBOWCTBA U KPUTEPUU BHIOOpA MOIIIMITHUKOBBIX MaTEepHaloB, OPOH3 U
JaTyHeW, 1aTh UX OMUCAHUE W 00JIaCTH IPUMEHEHUS
Ipaxmuueckas paboma 5.1.

Tema: «Bvib6op mapku cniasa yeemHuvlx Memaiios 0 KOHKPEemHbuIX 0emaieli 8 3a8UCUMOCU Om
yenosutl pabomul».

Cooeporcanue 3anamus.

[IproGpereHne HaBBIKOB B pabOTe CO CIPABOYHOM JINTEPATYpOil MO BEIOOPY CIJIaBa IBETHBIX
METAJIJIOB B 3aBUCUMOCTHU OT YCIIOBUH UX PaOOTBHI.

W3yunth ycrnoBust paboThl 3aJaHHOMN JeTaal U TpeOOBaHUS, MPEAbIBIsIEMbIEC K HEli; BEIOpATh CIIIIaB
[IBETHBIX METAJUIOB JIJIsl U3TOTOBJICHUS 3a/IaHHOMN JI€TalIN, H3YYNUTh €€ XUMHYECKHIA COCTaB U
MEXaHHYECKHEe CBOICTBA; 1aTh 000CHOBaHWE BHIOOpA CINIaBa IS 3aIaHHOM JIETaJIA; COCTABUTH OTYET
0 TIPaKTUYECKOM 3aHSITHH.

[IpakTHdeckoe 3aHATHE, KaK U TPEIBIIYIINE, YIUT M0JIb30BAThCS CIIPABOYHOM JTUTEPATyPOH, YMEHHUIO
CaMOCTOSITENIHO pa300paThCs B OOJIBILIOM YUCIIE CIIJIABOB U MOA00pE UX Ui U3TOTOBJIICHHUS JIeTaleH.
J171s U3rOTOBIEHHUS IeTael MAIlIMH U MEXaHU3MOB HCIONIb3YIOT MEHbIE, ATFOMUHUEBEIE,
MarHUTHBIE U TUTAHOBBIE CIIJIaBbl. [IpH pereHnn 3a1aq peKOMEHIyeTCs MCIIOJIb30BaTh YIeOHbIE
noco6ust, 'OCTBsI, cipaBOYHUKH.

CamocmosmenvHas paboma noo pykosoocmeom npenooagamens (CPII)
Ipumepvl npakmuueckux 3a0aHutl U camu 3a0aHus NPUBOOSIMCSL 8 YUeOHO-MEeMOOULeCKOM NOCOOUU NO
oucyuniume.

Koumponvnvie éonpocwi
1. Kakue cruiaBel HA3bIBAKOTCS JIATYHAMU ?
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2 Jlerupyromiue 3JI€MEHTHI, BXOISIIME B COCTAB JaTyHEH.

. MapkupoBKa JIaTyHe.

. OT 4ero 3aBUCAT CTPYKTYypa U CBOMCTBA JIaTyHEH?

. B gem cocTouT cynrHoCTh mporiecca 00eCIIMHKOBAHUS TaTyHEH?

. I'ne mpuMeHstoTCst TUTEHHbIC JaTyHu?

. OT 4ero 3aBUCAT CBOKCTBA IehOPMHUPYEMBIX JTaTyHEH?

. Kakumu Henocratkamu 061aaroT 1aTyHu?

9. I'ne mpumensitoTcs 1eopMUpyeMbIe JTaTyHN?

10. Kakue criiaBbl Ha3bIBatoTCsi OpoH3aMu?

11. Jlerupyroriue 3J1eMEHTBI, BXOJSIINE B COCTAaB OPOH3.

12.CBoiicTBa OJIOBTHUCTBIX OpPOH3.

13. I'te mpuMEHSIOTCS OJIOBSIHUCTBIE OPOH3HI?

14. VI3aMeHeHne CBOWCTBA OJIOBSTHHBIX OPOH3 IMPU U3MEHEHUH COACPKAHMS B HUX OJIOBA.
15. Kak MapkupyroTcsi OpoH3b1?

16. CoiicTBa alfOMUHUEBBIX OpPOH3, IPUMEHEHHUE.

17. JlocToMHCTBA U HEJOCTATKH KPEMHHUEBBIX OPOH3.

18. Bunsr TepM00OpabOTKH, MPUMEHSIEMBIE IS YIIPOUYHEHHS OPOH3.

19. CpoiicTBa aHTH(PUKIIMOHHBIX MaTEPUAIIOB.

20. Yem BbI3BaH HU3KHIA KOOPPHUIUEHT TPEHUSI METALIO(PTOPOIIIACTOBBIX MaTEPUAIIOB?
21. AnroMHHHEBBIE CIUIaBbl TEPMUYECKH HE YIPOUYHSIEMBbIE.

22. ATIOMUHHUEBBIE CIJIaBbl TEPMUYECKHU YIIPOUHSIEMBbIE?

23. Kakue crinaBbl Ha3bIBAIOT JIOPATIOMUHAMU M KaK OHU MapKUPYHOTCA?
24. Kakue crijaBbl Ha3bIBAIOT CUJIYMHUHAMU U KaK OHH MapKUPYIOTCS?
25. Kak BnusieT cofepkaHue Si Ha MEXaHHYeCKHUe CBOMCTBA CUITYMUHOB?
26. IlpuMeHeHue INTEHHBIX aIFOMMHHUEBBIX CIIJIaBOB.

27. llpumenenue neopMUpyeMbIX aTFOMUHUEBBIX CIIIIaBOB?

03O\ L W

Jlutepartypa [1,2,3]
Pa3zoen 6. Matepuaibl M CIIABBI ¢ 0COOBIMH CBOMCTBAMH

Tema 6.1 Cnnaswvi ¢ ocodvimu usuyeckumu ceoticmeamu. OCHosHbIe c8e0eHUs. O NPOBOOHUKOBbIX
mamepuanax
Jlexyus

Paccmampueaemvle sonpocvl. Matepuaibl BBICOKOW TpoBoAUMOCTH. CTau U CIUIaBHI €
BBICOKUM 3JIEKTPUYECKUM CONpOoTUBIeHHEM. CIUIaBbl JUIsl TEH30pE3UCTOPOB. Matepuansl ais
MOJABMKHBIX U HEMOJABUKHBIX KOHTAKTOB(IIPUTION )

Tema 6.2. Macnumnsie mamepuanvl. Macnumomsekue cniaegwi.
Jlexyus

Paccmampueaemvre 6onpocvl. OCHOBHBIE CBEJIEHUS O MATHUTHBIX cBOMcTBax. Kitaccudukamms
MarHUTHBIX MaTepuanoB. HU3Kk04acTOTHbIE MATHUTOMSITKUE MAaTEPHAIIbL: JJIEKTPOTEXHUUECKUE CTaIIH,
nepMajion, anbcudepbl. BhICOKOUACTOTHBIE MarHUTOMSTKHE MaTepHabl: MarHUTOIMAJIEKTPUKH,

(beppuThI.

Tema 6.3. Macnumomeepovle cniagol
Jlexyus

Paccmampusaemvie 6onpocvl. MarHUTOTBEpAbIE CIUIABBI: IETUPOBAHHBIC CTAIM 3aKaJCHHBIC Ha
MapTEeHCHUT, JTUTHIE BHICOKOKOIPIIMTHBHBIE CIIIaBBI. MeTaNTIOKEpaAMUIECKHE U METAIIOIIIAaCTHUSCKUC
MarHuThl. MarHUTOTBEP/IbI€ (DePPUTHI, CTIIABBI HA OCHOBE PEAKO3EMENbHBIX JIEMEHTOB, TNIACTUYECKU
nepopMupyeMble MarHUTOTBEP/IbIE CILIABHI.

Tema 6.4. [lusnexmpuueckue mamepuanvi
Jlexyus
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Paccmampueaemvlre sonpocwr. Tlonspuzanusi nuanekTpukoB. CBOMCTBA 1/5 MaTEepHaIOB
(37eKTpUIecKas POYHOCTh, TUAJIeKTpUdeckue morepu). Knaccudukanus a\3 1o HarpeBOCTORKOCTH.
[Tpo6oii quanekTpuKoB. PU3NKO-XUMHUYECKUE CBOMCTBA TUAJIEKTPHUKOB.

7.4. Kakue ¢hakTophl BIUSIOT Ha yAEIbHOE CONMPOTHBIICHUE MPOBOIHUKA?
Jlabopamopuusie pabomot pazoena 6:

Jlabopamopnas paboma 6.1. «Hccredosanue enusHus memnepamypsl Ha Mamepuaibl ¢ pasiuiHbIM
VOENbHbIM IeKMPULECKUM CONPOMUBTIEHUEM )
Cooepoicanue 3aHamus.

W3meputs snekTpoconpoTuBicHre R 00pasnoB: Meaw, KOHCTaHTaHA, MaHTaHWMHA M HHXPOMA.
Pesynbrartel ombITOB 3aHecTH B TaOm. 12. BeMHCIUTH yaeabHOE SJIEKTPOCONPOTHBICHHE p ITHX
oOpasnoB. M3mepuTh B TOH K€ TOCIEIOBAaTEIILHOCTH 3JIEKTPOCONPOTHBICHHE O00pa3IoB MpU
temmeparypax: 100, 80, 60, 40, 20°C. Pe3ynbTaTsl onbiTOB 3aHecTd B Ta0JI. [TocTponTh rpaduyueckyro
3aBHCUMOCTb JICKTPOCONPOTUBIICHUS 00PA3II0B OT TEMIIEPATYPHI.

Camocmosmenvhas paboma nod pykosoocmeom npenooasamens (CPII)
IIpumepovl npakmuyeckux 3a0anutl U camu 3a0aHUs NPUBOOAMCs 8 Y4eOHO-MemoOUUecKoM nocoouu no
oucyuniume.

Koumponvhvie 6onpocwi

1. Kakue marepuansl OTHOCSATCS K (heppoMarHeTukam?

2. I'ne ucnonp3yroTcss MAarHUTOMSTKUE MAaTepHalibl U KaK OHU Pa3AeisioTCs 10 Ha3HAYEHUIO?

3. Kak cTpykTypa 1 criocoObl 00pabOoTKH BIUSAIOT HA MarHUTHBIE CBOMCTBA Xkene3a?

4. Kakue MarHuTHbIE XapaKTEPUCTUKH JIOJKHBI UMETh MATHUTOMSITKME MaTepUalIbl U KaKue
2JIEMEHTHI 0Ka3bIBAIOT CYIIECTBEHHOE BIIMSHUE HA UX CBOMCTBA?

5. C kaxoif 1eblo B JIEKTPOTEXHUUECKHUE CTAIN BBOJSAT KPEMHMI U KaK OH BJIMSET Ha UX CBOMcTBa?
6. Kakue KpeMHHUCTBIE AIEKTPOTEXHUYECKUE CTAIH BBl 3HAETE, UX COCTaB U CBOKCTBA?

7. Kakue crjaBel OTHOCATCS K IEPMAJUIOAM, UX XapaKTepHbIE CBOMCTBA U IPUMEHEHUs?

8. Kakyro cTasib Ha3bIBalOT MAarHUTOAHU30TPOITHON U TIoYeMy?

9. Ilepeuncnure MarHUTOTBEPIbIE MAaTEPUAJIbl; KAKUMU MarHUTHBIMU CBOMCTBaAaMH OHU JIOJIKHBI
o0y1aziaTh U re X UCHOIb3YyIT?

10.Kak Biusier BeIMunMHa 3€pHAa HAa MarHUTHBIE CBOMCTBA MaTepuana?

11. Kakue MaTepuassl OTHOCAT K IPOBOJHUKAM?

12. O6nacTh NpUMEHEHUs MPOBOIHUKOBBIX MaTEPUaJIOB.

13. YTo Ha3bIBAIOT yJENbHBIM COIIPOTUBIEHUEM NIPOBOJHUKA?

JIutepatypa [1,2,3]
Pazoen 7. HeMera/sinuyeckue MaTepuaibl

Tema.7.1 Hememannuueckue mamepuanbol
Jlexyus

Paccmampusaemvie sonpocwi. OcobeHHocTu ctpoenus. Knaccudukaius no cocrany,
MOJISIPHOCTH U Ap. apameTpam. TepMoruiacTuuHbie noauMepsl. PeakTomnactel. Komno3uunoHnHbie
MaTepHuabl.

Camocmosmenvhas paboma nod pykoeoocmeom npenooasamens (CPII)
Ipumepovl npakmuyeckux 3a0anull U Camu 3a0aHUs NPUBOOSMCS 8 Y4eOHO-MemoOUUeCKoM nocoOUU no
oucyuniume.

Koumponwvnuvie 6onpocwi
1.YTo Takoe noaumepsb?
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2.Knaccudukarus moauMepoB 1Mo GopMe MaKpOMOJIEKYIT.
3.Knaccugukanus moauMepoB M0 OTHOLICHUIO K HarpeBy.
4.Knaccudukanus noaMMepoB IO HOISPHOCTU U IPUPOJIE POUCX 0K ICHHUS.
5.Kakue marepuaibl Ha3pIBarOTCS IJIaCTMAaccamu?

6.ITpuBenuTe npUMepbl MaTEPUAJIOB, KOTOPbIE OTHOCATCS K IJJACTMACCaM.
7.0cob6eHHOCTa CTPYKTYPbl KOMITO3UIITMOHHBIX MaTEPUAJIOB

TexHo/I0rMsl KOHCTPYKUMOHHBIX MAaTePUAJIOB
Pa3zoen 1. OCHOBBI METALTYPIrHYECKOT0 MPOU3BOACTBA

Tema 1. Cospemennoe memaniypeuiueckoe npou3eo0cmeo.
Jlexyust
Paccmampusaemvie sonpochi.
[IpousBoncTBO uyryna. JloMmenHslii npouecc. OCHOBHbIE (PU3UKO-XUMUYECKUE MPOIECCHI MOTYyYSHUS
Yyr'yHa B COBPEMEHHBIX JOMEHHBIX IIe4ax
Tema .2lIpouzeoocmeo cmanu u Y8EMHHIX MEMANIO8
Jlexyust
Paccmampusaemvie sonpocai.
[TpouzBoacTBO cTayu B 3nekTponedax.Oco0eHHOCTH IUIABKU CTAJIM B PA3JIMYHBIX IJIABUIIbHBIX
arperarax. CTpoeHue ctanbHOro ciutka. CriocoOsl pa3iauBku ctanu. [Ipou3BoacTBO Meau.
[IpousBoacTBo amoMuHus. CriocoOb! BBIIIABKU U paUHUPOBaHUs. XapaKTepUCTUKA
npuMeHsieMoro o0opyaoBanus. Marepuansl, Moxy4aeMble METOAOM MOPOIIKOBON METAJUTYPruu.

Pa3zoen 2. OcHOBBI JJUTEIHOTO MPOU3BOACTBA

Tema 1. Qusuyeckue 0CHOBbL NPOU3BOOCMBA OMAUBOK. H320mo6neHIe OMIUBOK 8 necuanvle opmbl
Jlexyus
Paccmampusaemvie sonpochi.

[TonsiTue o nureitHoM npousBoacTBe. Kinaccuduxanys crnoco60B U3roToBiaeHUs OTIIMBOK. CBeIeHUS O
JUTEHHBIX ciyiaBaX. JIuTeliHble CIIaBbl MX IUIaBKa U 3aJHMBKa B (hOpMBL. 3aTBep/ieBaHHE OTJIMBOK.
Br160p panmonanbHOro crnoco0a U3roToBiIeHUs OTIIMBOK.M3roTOBIEHNE OTIIMBOK B MecyaHble (hOPMBbI
W3roroBieHue TUTHIX 3arOTOBOK B pa3oBbIX (opmax. TexHomsornueckue TpeOoBaHUs K KOHCTPYKIIUH
muThIX Aetaneil. [lpuHuunel pa3paboTKU MOJEIBHOTO KOMIUIEKTa MO YyepTexy. BriOuBKka, ouncTka u
00pyOka oTiauBOK. JleeKThl OTIIMBOK, MEPHI UX MPENYNPEKICHNUS U CIIOCOObI YCTPAHEHHUS.

Tema 2: H32omosnenue omiugox cneyuaibHbiMu CROCOOAMU TUMbSL.

Jlexyus
Paccmampueaemulre sonpocul.

entpobexxnoe muThE. JINThE TIO BBHIMUIABIIEMBIM MOJIEISAM. TOUYHOE JTUTHE, TUTHE B 00OIOUKOBBIC
(OpMBI, INTHE B KOKWIIH | Ap. VI3rOTOBIEHHE OTIMBOK U3 PA3TUYHBIX CIIJIAaBOB: TPOU3BOICTBO OTIIMBOK
W3 4yTyHa, CTaJH, aTIOMUHUEBBIX CIIJIABOB, METHBIX, MArHUEBBIX, THTAHOBBIX U 1p. KoHCTpynpoBanme
JTUTBIX AeTaleil ¢ yaéToM JIUTeHHBIX CBOMCTB CIIIaBOB. BBIOOp parimoHanbHOT0 Criocoba N3roTOBICHUS
oTUBOK. OCOOEHHOCTH KOHCTPYHPOBAHMSI JIUTHIX JETAICH, MOTy4aeMbIX CICIIHATBHBIME CIIOCOOaMHU
JIUTHSI.

Ilpakmuueckasa paboma pazoena 2:

Ilpakmuyeckaa paboma 6.1. Tema: «Paspabomka mexHor02uuecko2o npoyecca u32omosieHus
OMIUBKYU 8 PA306OU NeCUAHO-2TUHUCTNOU (hopmey.
Cooepotcanue 3aHamus.

Hay4uTbcst 10 4epTexy TOTOBOH JIeTalii pa3padaThiBaTh YEPTEK OTIMBKHU, MOJICIH, CTEPKHEBOTO
smuKa 1 Gopmbl B cOope.

Jyist 3a1aHHOTO YepTeka JACTaIH BBIOIHUTE CIICAYIOIIee:
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a) BBIOpATh TIOCKOCTh pa3zbéMa MOJIEH U (POPMBI C yKa3aHHUEM TOJIOKEHHs OTJIMBKU B (hopme B

(Bepx) u H (1au3);

0) BBIMOJIHUTB ICKU3 OTIMBKHU C 0003HAYECHUEM PA3MEPOB MPHUITYCKOB, YKIOHOB, YCaJIKU MeTalla
U CTEPIKHEM;

B) BBIIIOJIHUTh ICKU3 MOJIENH c yKa3aHHEM rabapuTHBIX pa3MepoB;

I') HAUEPTUTh 3CKU3 CTEPKHEBOTO SIIIUKa 0€3 yKa3zaHHs pa3MepOB;

1) IPUBECTH ICKU3 COOPaHHON TUTEHHON POPMBI B pa3pese ¢ yKa3aHueM e€ 3JIEMEHTOB;

€) IaTh KPaTKOE OMMCAHKE MOCIIEeI0BATEIbHBIX OIEpAIHid 10 U3TOTOBICHUIO TUTEHHOU (POPMBI 1
OTJIUBKH.

OcHOBOM 17151 pa3pabOTKK TEXHOJOTHUYECKOTO IIPOLiecca U3rOTOBJIEHUS OTJIMBKHU SBISETCSA 4EPTEK
neranu. Ha yeprex netanu B coorBeTcTBUM ¢ 'OCT 3.1125—-88 HaHOCAT TEXHOJIOTMYECKUE YKA3aHUS,
HEOO0XOAMMBIE JUIsl U3TOTOBIICHHUSI MOJICIBHOTO KOMILIEKTa, ()OPMBI M CTEPIKHSA, U MOIY4atoT 4epTEK
OTJIUBKH C MOACJIIbPHO — JINTEHHBIMU YKa3aHUuAMMU.

Pazoen 3. OcHOBBI 00PadOTKH METAJIJIOB 1aBJI€HHEM

Tema 1: @uszuxo-mexanuyeckue 0CHO8bL 0OPAOOMKU MEMANN08 OABIEHUEM

Jlexyus
Paccmampueaemvie sonpocai.
Knaccudukamms OM/]

DU3NKO-MEXaHUYECKUE OCHOBBI 00pabOTKM MeTaiuioB AaBieHueM. Bausaue OM/] Ha cTpykTypy u
cBoiicTBa MeTaiia. Bausnue ycnoBuit nedhopmuponanus Ha npouecc OM/JI. U3rotoenenue mokoBok
MaIlIMHOCTPOUTENbHBIX JeTanei. Buasl mnokoBok. KoBka, ropsiyas o0BbEMHAs MITaMIIOBKA,
POTaLlMOHHBIE CTIOCOOBI U3TOTOBJICHUSI MOKOBOK. CTPYKTypa TEXHOJOTHMUECKOTO IMpoliecca ropsyeit
00BEMHOIT mITamMIoBKy. JKunkast mraMmnoBka. XojogHast 00bEMHas IITaMIIOBKA.

Tema 2 Hzeomoenenue MauuHoCmpoumenbHovlx npoguietl.

Jlexyus
Paccmampusaemvie onpocbi.

Buapl MammHocTpouTenbHbIX npoduiei. [Ipon3BoacTBO MpokaTaHHBIX Npoduiel, MpecCOBaHHBIX
npoduneii. Bomouenne MalmmmHOCTPOUTENBHBIX ITpoduieil. [lporpeccuBHble TEXHOIOTHH ILITAMIOBKU
JeTajiell U3 MOPOIIKOB. Buabl u3roraBiuBaeMbIX JeTajell. X0JI0JHOE BbIIABINBAHNE U3 CIEUYEHHBIX
MTOPOIIKOBBIX 3arOTOBOK, BBIJIaBJIMBAHUE C AKTUBHBIMU CUJIAMU TPEHUs, (POPMOBaHNE TOHKOCTEHHBIX
BTYJIOK N3 JKEJIE3HOIO TIOpOIIKA, AONOJHUTENBHOE JIETUPOBAHHWE 3aroTOBOK M Jp. TEeXHMKO-
SKOHOMMYECKHE IMOKAa3aTelu M KPUTEPUH BbIOOpa palloHalIbHBIX CIOCOO0B 00pabOTKH METasIOB
nasneHreM. Bb16op crioco6a momydeHus 3aroToBOK M3 Pa3InUHbIX CIUIaBOB. TeXHUKO-3KOHOMUYECKUE
nokazaremn OMJI.

Jlureparypa [1,2,3]
TemaTnka npakTnyecKux pador pasjaena 3:

IIpakmuyeckas paboma 3. Tema: «Pa3paboTka TEXHOIOTHYECKOTO MPOLIECCa U3TOTOBICHUS
MTOKOBKH»
Cooepoicanue 3anamus.

3aKpenuTh 3HaHUSA, TMOJIY4YEHHbIE Ha TEOPETUYECKHX 3aHATUIX MO OO0paboTKe MEeTauioB
napneHreM. Pa3paboTaTh TEXHOJOTMYECKHH MpoLecC MOJy4YeHHUs IOKOBKU Tropsiueil oOBeMHOMN
IITaMIOBKOW Ha KPUBOIIMITHOM TOPSTYEIITAMIIOBOYHOM IIPECCce B OTKPHITOM IITamIie. B cooTBeTcTBUI
C BapUaAHTOM 3a/1aHUS] HAYEPTUTH 3CKU3bI 33JaHHON TOTOBOM J1eTalli, TOKOBKU M OTKPBITOTO IHITaMIIA.
Bri6path TeMiiepatypHblii HHTEpBas 00padoTku. OnpenennuTs BpeMst Harpesa 3arotoBku. [Ipoussectu
pacuer mapameTpoB ropsiueii 00beMHOI mTaMnoBKU. [IpoekTHpoBaHHE TEXHOIOTHYECKOTO Ipoliecca
ropsiueii  O0OBEMHON IITAaMIIOBKM 3aKJIIOYaeTcs B pa3paboTke dYepTeka (ICKU3a) TTOKOBKH,
BBINOJIHAEMOTO0 Ha OCHOBaHMHM 4epTexka (3CKH3a) TOTOBOM JeTaiu U pacuéTe OCHOBHBIX MAapaMETpPOB
LITAMIOBKH, KOTOPBIE 3aHOCATCA B TaONHILYy.
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Pazoen 4. OcHOBBI CBAPOYHOI'0 NMPOU3BOACTBA

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

Paccmampusaemvie gonpocvl. PU3NKO-XUMUYECKUE OCHOBBI MOJTYYEHHS CBAPHBIX COCAMHEHHU.
Knaccudukanus BunoB cBapku. CBapuBaemocTs. CBapounble HampspkeHHs. CBapka JaBlICHHEM.
TexHonornueckre OCOOEHHOCTH CBapKH pAa3JIMYHbIX METaJIOB M ciulaBoB. (CBapuBaeMoCTb
YTIEPOAMCTBIX U JIETUPOBAHHBIX CTAJIEH, UyT'yHa, MEAU U €€ CILUIaBOB, AJIIOMUHMS U €r0 CIUIaBOB.

Tema 2: J[yeo6as ceapka niasneHuem. TexHonocuueckue 0cobeHHOCMU C8APKU PA3IUYHBIX MEMALI08
U CN1asos.
Jlexyus

Paccmampueaemvle 6onpocwl. JlyroBas cBapka rmaBieHueM. CyIIHOCTh IMPoOIecca, MCTOUHUKHU
CBapOYHOro Toka. OCHOBHBIE METAJUTYPIMUECKHE MPOLIECCH B CBApOYHOU BaHHE. PyuHas gyrosas
cBapka. ABTOMAaTHuecKasi AyroBasi cBapka moj cioem ¢uiroca. JlyroBas cBapka B 3alllUTHBIX Ta3ax.
[Ina3menHas cBapka. DJIEKTPOLLIAKOBAs CBAPKA.
Jlazepnas cBapka.

Tema 3: Texnonoeuunocms c6aApHbIX COCOUHEHUII.

Jlexyus

Paccmampueaemvie 6onpocei. TeXHOTOTMYHOCTh CBApHBIX COeNMHEHUN. [IOHATHE TEXHOJOTUYHOCTH.
Breibop Meramna, craBa. Beibop Tuma cBapHOro coenuHeHus. BpiOop ¢opmbl cBapHBaeMbIX
areMeHTOB. BeiOop crocoba u Buna cBapku. Bei6op crocoba yMeHbIIEHHUs] CBApOYHBIX e opManuit
U HaTIPSDKEHUSL.

Konmponvnwvie 6onpocwi

1. VYcrpoiicTBO U pUHIMI pabOThI CBAPOUHOTO TpaHCchopmaTopa.

2. DnexTpuyeckas 1yra u ee CBOMCTBa.

3. BHemHsis xapakTepuCTHKA HCTOYHUKA MTUTAHKS U TPEOOBAHMSI K HEH.
4. CBapoyHBbI€ AIIEKTPOIbI.

5. OCHOBHBbIE TapaMEeTPhl peKUMa PYYHOU TyroBOW CBapKu

Jlureparypa [1,2,3]
TemaTnka npakTH4eckux pador pasaeia 4:

Ipaxmuueckas paboma 1. Tema: «Pacder pexxuMa pyqHON JYrOBOM CBapK»
Cooeporcanue 3anamust

[TproOpecTu MpakTHYECKHE HABBIKU B BHIOOPE AJIEKTPOIOB U pacueTe PeKUMOB PYYHON TyroBOH
cBapku. Paccuurtarh pexum pydyHoul AyroBou cBapku. Jlima pacuera mapamerpoB PJIC mcxomHbie
JaHHBIE B3STh, COTJIACHO HOMEpa BapuaHTa, 3a/IaHHOTO MpernoiaBareneM. BeiopaTsh JIAAMETP
anekTpona.  OnpeaenuTs BEIWIHHY CBAPOYHOTO TOKa 1Mo (hopMmyiie. OnpenenuTh HanpsDKEHHE Ha IyTe
o gopmyre. BeiOpaTs THI 1 MapKy 3JIEKTPOAA.

[Tony4yeHHbIe TaHHBIC 3aHECTH B TAOJHILY.

Ipaxmuueckas paboma 2. Tema: «Pacder cBapHOTO COSTUHEHUS»

Cooeporcanue 3anamust

Bri6pats 060py10BaHue, CBAPOUYHBIE MATEPHAIIBI U PACCUNTATh PEXKUM CBAPKH VISl 3aJAHHOM CBapHOU
KOHCTpyKIuu. OOImue METOIWYeCKUe yKa3zaHus. 3aJlaHhe COCTOUT W3 JIBYX BOIpPOCOB. l[lepBsrii
OTHOCHTCSI K U3YUEHHUIO CII0C00a CBApKH, a BTOPOU — K pa3padOTKe CXeM TEXHOJIOTHUECKUX MTPOIIECCOB
CBApPKU U3EIHIA.

[To mepBoMy Bompocy 3aiaHusi CleAyeT JaTh KpaTKOe OMHCAaHUE CYIIHOCTHU pPacCMaTpUBAEMOIO
mpolecca, ero TEXHOJIOTMYEeCKUX 0COOCHHOCTEH.
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[To BTOpoMy — pa3paboTaTh CXeMy TEXHOJIOTHYECKOTO IpOIecca CBAapKH C yKa3aHHEM MOpsaKa
HAJIOKEHUSI CBApHBIX IIBOB M BHJA COCIMHEHMS, HApUMep — IpHUBapKa OOCYalKu K JHHUILY
KOHCTPYKIIMU YIJIOBBIM KOJIBIICBHIM IIBOM. BBITIOJIHHUTH pacyeThl OCHOBHBIX TEXHOJIOTHYECKHX
MapaMeTPOB B COOTBETCTBUU C BAPHAHTOM 33JJaHHS YKa3aHHOTO MPETOAaBaATEIIEM.

Pazoden 5. Dusnko-MexaHM4eCcKHe OCHOBbI 00pa00TKM KOHCTPYKLHMOHHBIX MAaTepHAaJIOB
pe3aHueM

Tema 1: Memoowi ¢hopmoobpazosarnus nogepxnocmeti demaieii MAuluH.
Jlexyus

Paccmampusaemvle onpocoi.
®OU3NKO-MEXaHUYECKUE OCHOBBI OOpAaOOTKM KOHCTPYKIIMOHHBIX MaTepuanoB pe3aHueM. CXembl
o0paboTku pe3anmeM. Metoasl (OpMOOOpa3OBaHMs TMOBEPXHOCTEH JeTaneil MamuH. PexuMer
pe3aHusi, TEOMETPHs CPE3aeMOro CJIOsi, HIEPOXOBATOCTh IMOBEPXHOCTH. DH3HUecKas CYIIHOCTh
niporiecca pe3anus. O0padaTbiBAEMOCTh KOHCTPYKIIMOHHBIX MAaTEPUAJIOB pe3aHueM. TeXHOIOrHYHOCTh
KOHCTPYKIUK neTtaneil MammH. TexHoIorndeckue 0COOCHHOCTH MPOSKTHPOBAHUS M HU3TOTOBIICHHSI
JeTanell U3 KOMITO3UIIMOHHBIX MAaTepHaNIOB. TEXHOJOTMYeCKHe TpeOOBaHMSI K KOHCTPYKIUSM
W3TOTOBIIIEMBIX JIETAJICH, 0COOCHHOCTH JIOTIOJIHUTEIHHONH MEXaHMYECKOH 00paObOTKH 3arOTOBOK.

Tema 2: HncmpymeHmanbHvle Mamepuasi.
Jlexyus
Paccmampueaemulre sonpocul.
HNuctpymenTanbabie Matepuansl. CBoiicTBa. MHCTpyMeHTaIbHBIE CTalU, TBEPABIC CIUIABBI U JIP.

Tema 3: Memannopesxcywue cmanku.
Jlexyus
Paccmampueaemvlre eonpocur.
Mertannopexymue cranku. Knaccuduxarnusi, mpuBoapl, KHHEMaTHYECKHE CXEMbl METAJUIOPEKYIIUX
CTaHKOB. TexHUKa 0€30MaCHOCTH U OXpaHa OKpYKaroleh Cpeibl.

Tema 4: Obpabomka 3a20mM0B0K HA MOKAPHBIX, CEEPIUNbHBIX, (hpe3epHblX, 3Y0000pabamvleauux
CMAaHKAx.
Jlexyus

Paccmampusaemvie onpocbi.
O06paboTka 3aroTOBOK Ha TOKAPHBIX, CBEPIMIIbHBIX, PPE3EPHBIX, 3y0000padaThIBAIOIINX CTAHKAX.
Tunbl cTaHKOB TOKAapHOH TpyNIbl, PeXYIIUNA MHCTPYMEHT, TEXHOJIOTMYECKas OCHACTKA TOKapHBIX
CTaHKOB. TexHoorn4eckre TpeOoBaHNs K KOHCTPYKIIHSIM U3TOTOBIISIEMBIX JieTaleld. XapakTepUCTUKA
METO/a CBEpJIEHUs, TUIIbl CTAHKOB, MHCTPYMEHT, OCHACTKa, CXeMbl 00paOOTKH. XapaKTepuCTHKa
MeTona (hpe3epoBaHMs TUIHI CTAHKOB, HHCTPYMEHT, OCHACTKA, CXeMbI 00pa0OTKH. XapaKTepUCTHKA
¢dopmooOpa3oBanusi (GacoHHBIX HpoduiIei, TUMBI 3y0000padaTHIBAIOMIUX CTAaHKOB, MHCTPYMEHT,
OCHACTKa, CXeMbI 00pabOTKH.

Tema 5: Obpabomxa 3a20mo6oK HA WNUDOBATLHLIX cmaHKax. Memoovt omoenoyrol 0opabomku.
Jlexyus
Paccmampueaemvle  6onpocei.  OOpaboTka 3aroToBOK Ha  NUIM(OBAIBHBIX  CTaHKaX.
XapakTepucTruka MeToa NUTH(OBAHUS, PEKUMBI pe3aHUs, THCTPYMEHT, OCHACTKA, CXeMbI 00paOOTKH.
MeTtoapl OTAENOUHOM 00pabOTKHU: MOJUpPOBaHUE, NMPUTUPKA, XOHUHTOBaHHE, cynepOUHUII U Jp.
Metobl 00pabOTKH 3aTOTOBOK 0€3 CHATHS CTPYKKH: IIacTUYecKkoe 1ehopMUpoBaHHe, OOKaThIBAaHUE
U pacKaTbIBaHUE, aJIMa3HOE BBITTIAXKHBaHHUE, KATMOPOBKA OTBEPCTUH U JIp.

Tema 6: Texnonocuueckue ocobenHocmu npoekmupoearusl U U320mMoeierHUs oemanein us

KOMNO3UYUOHHBIX MAMEPUATIOB.
Jlexyus
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Paccmampusaemvie 6onpocwi. TexHonornueckre 0cOOEHHOCTH MPOEKTUPOBAHMSI U U3TOTOBJICHUS
AeTanel U3 KOMIIO3UIIMOHHBIX MaTeprasioB. TeXHOIOrnuIecKkue TpeOoBaHNs K KOHCTPYKIHAM
U3TOTOBIIAEMBIX JI€TaIe, 0COOEHHOCTH JOMOJIHUTEIbHON MEXaHUYECKON 00pabOTKH 3arOTOBOK.

TemaTuka npakTHYecKuXx padort pasaeda S:

Ipaxmuueckas paboma 1. Tema: «Ycroenvie 0003HaueHUs 8 KUHEMAMUYECKUX CXEMAX CIAHKOBY.
Cooepoicanue 3aHamus.

O3HAaKOMHTBECSI C MPUHIUIAMH KIaCCU(DUKANMU M HYMEPallud METAUIOPSKYIIUX CTAHKOB, C
YCIIOBHBIMH 0003HAYCHHUSMHU B KHHEMATUYECKUX CXEMaX CTAHKOB, MOJYYUTh HABBIKK B COCTABICHUU
U YTCHUH KUHEMATHYECKHX CXEM CTaHKOB. M3yunTh NpUHIMNBI KiIacCU(DUKAIMH ¥ HyMepaluu
METAJUIOPEXKYIIUX CTAHKOB. VI3yunTh YCIIOBHBIE 0003HAYCHUSI B KHHEMAaTHYECKUX CXEMaX CTAaHKOB.

C Makera HAacCTOJBHO-(PE3EpPHOrO CTaHKA COCTABUTh KHWHEMAaTHYECKyl cxemy. Ilomb3ysch
YCIIOBHBIMH 00O03HAUEHUSIMH IOCTPOUTh KHMHEMATHUYECKYI0 CXEMYy HACTOJIBHO-(PE3epHOro CTaHKa
(MCXO/HBIC TaHHBIC K BApUAHTAM WHIUBUIYATBHBIX 33IaHUN K TPAKTHIECKON padoTe).

[loncunTaTh TepenaTOYHbIE OTHOIICHHS Tepelav, BXOIAIIMX B 3allelUICHUE, o0Iee
NepeaaTouHOe OTHOMICHHE, YMCIO 0OOPOTOB Ha IITHH/ENE B COOTBETCTBHH CO CBOMM BapUaHTOM.

CocTaBuTh ypaBHEHHE IIABHOTO ABM)KCHUS KHHEMATUYECKOM 1IN 0 3aJIaHUI0 IIPEroaBaTers.

Ipaxmuueckas paboma 2 Tema: « Ycmpoiicmeo mokapHo-6UHMOPE3HO20 CMAHKAY.
Cooeporcanue 3aHamus.

W3yunTh TEXHOJOTHIO (GOPMOOOPa30BaHMS MOBEPXHOCTEH 3arOTOBOK HA TOKAPHO-BUHTOPE3HOM
cranke. [lomcumMTaTh CKOpPOCTh pE3aHMSA 10 JAWAMETPY 3aroTOBKM W €€ YacTOTE BpAIlCHHS.
[ToncunTaHHYI0 CKOPOCTh PE3aHHs yKa3aTh B CXeMe 00pabOTKu. M3y4duTh YCTpOWCTBO TOKapHO-
BUHTOpE3HOro ctanka 1K62.

Ipakmuueckan paboma 3. Tema: «Ycmpoiicmeo 6epmuKaibHO C8ePAULLHOZO CMAHKA U pabomul,
8bINOIHACMbIE HA HEM).
Cooepoicanue 3aHamus.

Wzydyenue texHomoruu (opMooOpa3oBaHUsl TIOBEPXHOCTEH 3aroTOBKM Ha BEPTUKAIBHO-
CBEPJIWJIBHOM CTaHKe. Harnsigaple mocoOus 1Mo BepTUKAIBHO-CBEPIIMILHOMY CTAaHKY CO IITATHBIMHU
MPUCTIOCOOTICHHUSIMH: KOMILIEKT CBEPI; KOMIUIEKT U3MEPUTENbHBIX CpelcTB. M3yunTh BepTHKAIBHO-
CBEPJIWJIbHBIA CTAaHOK. BBIYEPTUTH ICKU3 CBEpIia, 3aMEPUThH €r0 pa3Mepbl M YIJIbI, YKa3aTh HX Ha
ACKH3e. 3aprcoBaTh CXeMbl 00paOOTKH Ha BEPTHKAIHHO-CBEPIUIBHOM CTaHKE WHCTPYMEHTOM IO
3aJJaHUIO TIPETIOIaBaTEeIs.

Ipaxmuyeckasn paboma 4. Tema: «Konconvro-gpesephviti cmanox u pabomol, 6bInOIHAEMblE HA
Hem».
Cooeporcanue 3anamus.

N3yueHne TeXHOIOTUH (hpe3epoBaHus MOBEPXHOCTEH 3ar0TOBOK, 03HAKOMIIEHUE C YHUBEPCAIbHOM
JIeNUTENbHON TOJIOBKOM, TUIAaMH (ppe3 B mpoliecce MPOBEACHUS MPaKTHUECKUX paboT Ha (pe3epHOM
cTaHke. M3yuyuTh KHHEMATHYECKYIO CXeMY KOHCOIbHO-(ppe3epHoro cranky 6P82.

N3yuuts TexHonoruio GpopmooOpazoBaHus MOBEPXHOCTEH 3ar0TOBOK Ha KOHCOJIbHO-(hpe3epHOM
cranke OP82. IlpuBectn cxemy o00paOoTku ¢pe3oit (BblIaHHOM MpenoaaBateneM). H3yuuTh
KMHEMAaTUYECKYI0 CXEMY YHUBEPCAIbHOM JIEINUTEIbHON TOJIOBKHU.

Paccuutarh 4ncio 0OOPOTOB PYKOATKHM AETUTEIbHON TOJOBKHM JJIsi NPOCTOrO JIEIEHUs IO
3a/IaHMIO TIPETOIaBATES.

Ilpakmuueckas paboma 5 Tema: «l eomempus mokapHoz2o pe3yay.
Cooeporcanue 3aHAmMus.

N3ydeHne 0OCHOBHBIX YIJIOB PEXYILEH yacTu pe3ua. M3yueHue BIusHUS YIIIOB Ha MPOLIECC PE3aHUS
U Ka4ecTBO 00paboTaHHON MOBEPXHOCTH. O3HAKOMUTHCS C U3MEPHUTEIBHBIM ITPUOOPOM;

Wsmeputs yraet a, B, v, 0, €, ¢, 1. Pe3ynbTaThl H3MEepEHU 3aHECTH B TIPOTOKOJT; COCTABUTh OTYET
0 pabore. Berueptuth cxemy o00pabOTKM JeTaly MpeanoKeHHbIM pe3ioM. Ha cxeme ykasarh
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oOpabaTeiBacMyl0 U OOpabOTaHHYIO TOBEPXHOCTH, MOBEPXHOCTh PE3aHMS, TJIABHYIO PEXKYIIYIO
KPOMKY, HalIpaBJICHUE TJIaBHOT'O JBUKEHUS (3arOTOBKH) U ABW)KEHHUS MTOa4YM (pe3La).

W3mepuTh 1 BHECTH B IIPOTOKOJI M3MEPEHUI OCHOBHBIE pa3Mephl peslia: JUIMHY pe3na L, ceuenue
pe3ua B x H. M3mepuTh yriibl pe3na UCIoiab3ys HaCTOJIbHbIA yriomep. JlaHHbIE 3aHECTH B ITPOTOKOJI
HU3MEpPEHHUIA.

Ilpakmuueckas paboma 6 Tema. « Texnonoeuss oopabomru Memaiiosy.

Cooepotcanue 3anamust.

CornacHo BapHaHTa 3a/laHus BBIMOJIHUTD: ONPEIeICHUEe TUIIa POU3BOICTBA B 3aBUCUMOCTH OT
MIPOU3BOJICTBEHHOM MTPOrPaMMBbI BBIITYCKa JI€TalIeH.

Marepuan aeranu u ero cBoiicTBa. BbIOOp BHIa 3aroToBKHM U croco0a ee moixydeHust (JINThe,
o0OpaboTka naBieHueM, cBapka). CocTaBieHHe TEXHOJIOTUYECKOTO MaplipyTa U3rOTOBJICHUS ACTalH.
Brei6op HeoOxomuMoro o0OpyIOBaHUS M TEXHOJIOTHYECKOH OCHACTKU (TMPUCTIOCOONICHUN st
3aKpeIJICHUs] 3arOTOBKH), PEXYIIET0 U HW3MEPUTENBHOr0 MHCTpyMeHTa. COCTaBUTh pa3BepHYTHIN
TEXHOJIOTHYECKUH MPOIIECC U3TOTOBJICHUS ACTAIIN C 3aTIOJIHCHHEM OTIEPAIIMOHHBIX KapT MEXaHUYECKOM
00paboOTKH JeTalIH.

Konmponvnuvie 6onpocwi
1.I'naBHOE nBUKEHUE TpU ToueHUH. Llernp ri1aBHOTO IBUKEHUS IO KHHEMAaTUYECKOM CXEME CTaHKa.
2.JIBrKeHue 1ojiad Ipy TOYEHUH.
3. OOpaboTka 3aroToBOK Ha TOKapHO-BUHTOPE3HBIX cTaHKax. CXEMbl pe3aHds 10 3aJaHHI0
IperoiaBaTeds.
4.95eMeHTBI peXXuMa pe3aHus MpU TOYEHUH (TIIyOWHA pe3aHus t, MM, Tojgada S, MM/00, CKOPOCTh
pe3zanus V, M/MUH.).
5.ITocnenoBarenbHOCTH BEIOOpA peKUMA pe3aHusl.
6.ITpucnocoOieHus A YCTAaHOBKU M 3aKPEIUICHUs 3aTOTOBKH.
7.0cHOBHBIE Pa0OTHI, BHIIOIHIEMbIE HA TOKAPHO-BUHTOPE3HBIX CTAHKAX.
8.OCHOBHBIE YaCTH U 3JIEMEHTHI BEPTUKAILHO-CBEPIMIBHOTO CTAHKA.
9. I'maBHO€ IBUKEHME ITPU CBepIieHUU. Llenb r1aBHOTO ABMKEHUS IO KHHEMAaTHYECKON CXeMe CTaHKa.
10./IBr>xeHne I0Ja4M ITPU CBEPJICHUH.
11.O1emMeHThI pexumMa pe3aHusl.
12.ITocenoBaTebHOCT BBIOOpA peKUMa pe3aHHmsl.
13. KoHCTpyKIIMS 1 OCHOBHBIE YAaCTH CIIMPAIBHOIO CBEPJIA.
14I".eomeTpudecKkue apaMeTphl CIUPAIILHOTO CBEPJIA.
15.06paboTKa 3aroTOBOK Ha CBEPIMIIbHBIX cTaHKaX. CXeMbl pe3aHusi 10 3aJaHUI0 MpernojaBaTes.
16.0OcHoBHBIE paOOTHI, BHIMOIHIEMbIE HA CBEPIUIIbHBIX CTAHKAX.
17. TexHonornyeckue BO3MOKHOCTH 00pabOTKHM 3aroTOBOK Ha (Ppe3epHBIX CTaHKaX.
18. Bunsl ¢pe3, ux npuMeHeHHe.
19.I'naBHOE ABUKEHME U ABM)KEHUE TIOJIa4M NP (Ppe3epoBaHUH.
20.OmeMeHTBl pexuMa pe3aHuss Tpu  (pe3epoBaHUU: TIIyOMHA pe3aHus, MojAaya, I[IUpUHA
(bpe3epoBaHusl, CKOPOCTh PE3aHUs.
21.JlenuTenbHbIE TOJIOBKU, X IPUMEHEHNE.
22.Cnoco0 HACTPOWKH Ha MPOCTOE JICTICHUE.
23Hape3anune BUHTOBBIX KaHaBOK.
24. OTnenoyHble METOIbl 00pabOTKH

5. YueOHO-MeTOAMUYECKOE 00ecnieYeHHe AJIsl CAMOCTOSATE/IbHOM PadoThI
o0yJarmmxcs
CoryacHO TpeOOBaHUSM HOPMATHBHBIX JOKYMEHTOB, CaMOCTOSITENbHAs padoTa CTYJIECHTOB
SIBIIIETCS 00sI3aTEIbHBIM KOMIIOHEHTOM OGp&SOB&TCHBHOFO nponecca, Tak Kak OHa obecrieynuBaeT
3aKpCILUICHUEC IIOJYYa€MbIX Ha JICKIUMOHHBIX 3aHATUAX 3HAHUM nIyTeéM HpI/IO6peTeHI/I5I HaBBIKOB
OCMBICJICHUS U PACLIIMPEHUS UX COJIEPIKAHMS, HABBIKOB PEILICHHSI aKTYaJIbHBIX TPOOIeM (OPMHUPOBAHUS
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OOIIEKYJIBTYPHBIX U MPOGECCHOHATBHBIX KOMIETEHIUH, HayYHO-UCCIIEI0BATEIbCKONW NESITEIbHOCTH,
MOJITOTOBKHM K CEMHHAapaM, JJabopaTOpHBIM paboTaM, cllaue 3a4eTOB U IK3aMeHOB. OCHOBHOM IIEINBIO
CaMOCTOSITENIbHOW pabOThl CTYINEHTOB SBISETCA YIydlleHHE MNpo(ecCHOHAIBHOW MOATOTOBKU
CIELMAINCTOB, HANpaBJIeHHOE Ha (POpPMUPOBAHKE CUCTEMBI (DYHIAMEHTAIBHBIX U MPO(ECCHOHATBHBIX
3HaHUH, yMEHUIl U HaBBIKOB, KOTOpPbIE OHU MOIJHM Obl CBOOOJHO M CaMOCTOSITEIbHO NPUMEHATH B
IIPAKTUYECKOU IEATEIbHOCTH.
CamocrosTenbHas paboTa B paMKax 00pa3oBaTEIbHOIO MPOLECCa B By3€ pellaeT CIEIyoLue
3a7aun:
J 3aKpeIuieHHe W pacUIMpeHHe 3HAaHWW, YMEHUH, NOJYYEHHBIX CTYICHTaMH BO BpeMs
ayJUTOPHBIX M BHEAYJUTOPHBIX 3aHATUH, NPEBpAIlEHUE UX B CTEPEOTUIIBI YMCTBEHHOW U
(bu3n4ecKoil 1esTeITbHOCTH;

. pUOOpeTEeHUE TOMOTHUTENbHBIX 3HAHUN 1 HABBIKOB MO JUCIUILINHE;

. dbopMupoBaHHE W pa3BUTHE 3HAHUN M HABBIKOB, CBA3AHHBIX HAYYHO-UCCIIEIOBATEIHCKOMN
JESTEIIbHOCTBIO;

. pa3BUTHE OpPUEHTAIMM U YCTAHOBKM Ha KayeCTBEHHOE OCBOEHHE O0pa3oBaTEIbHON
MIPOTPaMMBl;

J pa3BUTHE HABBIKOB CAMOOPTaHU3AIIHH;

. dbopMUpOBaHHE CAMOCTOSITENILHOCTH  MBILIUICHHUS, CHOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO U CAMOPEATIN3aLINN;

. BbIpa0OTKAa HABBIKOB 3((PEKTUBHON CaMOCTOATENHHON MPO(EeCCHOHATBFHON TEOPETHUECKOH,
MPAKTUYECKON M Y4eOHO-HCCIIeI0BATEIbCKON eI TeNIbHOCTH,

J pa3BUTHE YMEHHUS HCIIOIb30BaTh HAYYHO-TEXHUYECKYIO JIUTEpaTypy M HOPMATHUBHO-
METOAMYECKUE MaTEpHUAJIbl B TPAKTUYECKOMN JAESATENbHOCTH;

J yrIIyONieHHe W pacurpeHne npodecCHOoHANBHBIX 3HAHUH CTYJEHTOB, (JOPMHUPOBAHUE y HHUX

HHTCPECCA K qu6HO'H03HaBaTCHLHOﬁ ACATCIIbHOCTH.

CamMocTosTenpHas pa60Ta CTYACHTOB BKJIFOYAaCT B ce0s:

o U3Y4YEHHE TEOPETHYECKOI0 MaTepuala U COCTaBICHHE KOHCIEKTA JIEKIMM, €CIM CTYINEHT
OTCYTCTBOBAJI Ha Mape UM YTO-TO YIYCTUJ;

o MOJrOTOBKA K J1a00OpaTOPHBIM 3aHSATHUSAM, OTBET Ha BOIPOCHI B KOHIIE KaXKOM JIEKLIUY;

o IOUCK W TpopaboTka MaTepuasoB M3 VHTEpHET-pecypcoB, HAayUHBIX MYOJUKAIUil INpH
HOJArOTOBKE MaTepHalia K HaydyHO-IIpakTH4yeckoi koHpepenuuu BY3a;

o HOJrOTOBKA K UTOTOBOMY KOHTPOJIIO 3HAHUH 10 TUCIMITIMHE (3a4eT).

6. @oH1 OLIEHOYHBIX CPEACTB VISl POBEACHNUSI IPOMEKYTOYHOM aTTeCTAlUN
00y4arIIMXCs M0 JUCUMIITIMHE
®DoH/T OLICHOYHBIX CPEACTB JUIsl TPOBEACHHS MPOMEKYTOUHON aTTeCTallid O0y4YaromuXcs 1Mo

JUCITUITIINHE ((MaTepI/IaJ'IOBe}IeHI/Ie N TCXHOJIOTHSA KOHCTPYKHMOHHBIX MAaTCpPUaiOB» IMPEACTABJIICH B
MPHUIIOKCHUHU K pa6oqel71 nporpamMme IUCHUIINIMHBI U BKIIFOYACT B ceost:

. MepevYeHh KOMIETEHIIMH C YyKa3aHHUEM »JTarnoB WX (OPMUPOBAHUS B TIPOIECCE OCBOCHUS
00pa30BaTeNbHON MPOTPAMMBEI;

. ONMCaHWE TOKa3aTeled W KPUTEPUEB OLICHMBAHMUS KOMIIETEHIIMI Ha Pa3JIMYHBIX ATamax HUxX
(hopMupOBaHWS, ONIMCAHKE MK OI[CHUBAHMUSI,;

. TUTIOBBIE KOHTPOJIBHBIC 3aJJaHUS WJIM MaTepHaNbl, HEOOXOIUMBIE JUTsl OIEHKH 3HAHHWM, YMEHUH,
HAaBBIKOB W (WJIM) OMNbITa JAEATeTbHOCTH, XapaKTePU3YIOMIMX dTanbl  (HOPMUPOBAHUS
KOMITCTEHITU;

. METOJIUYECKUE MAaTEPHUaIbl, ONIPEAEIAIOIINE POLEAYPbI OLICHUBAHUS 3HAHUW, YMEHUI, HABBIKOB

1 (WK OTBITA ACSITENFHOCTH, XapaKTePU3YIOIIUX dTanbl (YOPMHUPOBAHKS KOMITETEHITUH.
3 cemecmp

Bonpocut 013 nposedenus npomescymouHol ammecmayuu no OUCyUnIuHe (3auem)
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1. ATOMHO-KPUCTAJUIMUECKOE CTPOCHHE BEUIECTB. THUIBI KPUCTAITMYECKUX PEIIETOK, UX HapaMeTpBhI.
2. Kpucramnuzanus. [Tomumopdusm. AHU30TpOTIHSL.

3. MeTroasbl UCIIBITAHUS MaTEPUATIOB.

4. OcHOBBI TEOpUU CILIABOB. J{narpaMMa COCTOSIHUS CIUIaBOB C 00Opa30BaHUEM HEOTPaHUUEHHBIX
TBEPABIX PACTBOPOB.

5. JluarpamMma COCTOSIHUS CIUIABOB C MOJIHBIM OTCYTCTBHEM PACTBOPUMOCTH 3JIEMEHTOB

6. JluarpaMma COCTOSIHUSI CIUIaBOB C 00OpPa30BaHUEM OTPAaHHUUYEHHBIX TBEPJIbIX PACTBOPOB.

7. AnarpaMma COCTOSIHUS CILIaBOB C 00pa30BaHUEM yCTOWYMBOI'O XUMHUYECKOTO COCTUHEHHUS.

8. CBs13b CBOICTB CIUIABOB C TUIIOM Juarpammsl. 3akoH KypHakoBa.

9. TBepaoctb. MeToabl onpeaeaeHusi TBEPAOCTH.

10.IuarpamMma cocTostHUS Keyne30-yriepoa. CTpyKTYpHbIE COCTaBIISIONINE KEIe30yTIePOIUCTHIX
CILIaBOB.

11.Cranu yrnepoaucteie. Kitaccudukamnus o CTpykType U Ha3HaYSHHUIO, MAPKUPOBKA.
12.Yyrynsl. Knaccuduxkaruys, MapkupoBKa.

13.Cepsiii uyryH. CTpyKTypa, CBOICTBa, IPUMEHEHHUE.

14.KoBkuii uyryH. CTpykTypa, CBOMCTBA, IPUMEHEHNE

15.BBICOKOIIPOYHBINI YyT'YH ¢ MIapOBUIHBIM rpadurom. CTpyKTypa, CBOWCTBA, IPUMEHEHHE.
16.BpIcCOKONIPOYHBIN YYTYH C BEpMUKYISPHBIM rpadurom. CTpyKTypa, CBOWCTBA, IPUMEHEHUE.
17.Cranu nerupoBanusie. Knaccudukanus, MapkupoBKa.

18.0OcHoBbI TeOpun TepMuueckoit 00padotku. Buasl TO, TexHonorus.

19.3akainka, TexHONOIHs, Ha3HaUeHue. Bupl 3akanku. CTpyKTypHbIE IPEBPALLEHUS IIPU 3aKaJIKE.
20.0Tnyck, TeXHOJIOTUsl, Ha3HaueHue. Buabl otmycka. CTpyKTypHBIE IPEBPAICHHS] IPU OTITYCKE.
21.01kur, BUABI OTXKUTa, TSXHOJIOTHS, HAa3HAUCHHE.

22 .Hopmanuzaiusi, TeXHOJIOTUsl, Ha3HAUCHUE.

23. Xumuko-tepmuueckas oopadorka, Buasl XTO.

24 IlemeHTaMsl, TEXHOJIOTHsI, HA3HAYCHHE.

25.HutpouemeHTanusi, TEXHOJIOTUsl, Ha3HAYCHHE.

26.A30THpPOBAaHNE, TEXHOJOT U, HA3HAYCHHUE.

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

28.JIarynu. Cocras, CBOICTBa, MapKUPOBKA, IPUMEHEHHUE.

29. ANOMUHHH ¥ CIUIaBBI HAa €T0 OCHOBE (JIMUTECHHBIC)

30. AIOMMHHUI U CIUTaBbI HAa €r0 OCHOBE (IepopMHUpYyeMble, TEPMUUYECKH YIIPOUHSIEMBIE)

31. AntoMMHMH U CIUIaBBI Ha €0 OCHOBE (1epopMUpyeMble, TEPMUUECKH HE YIIPOUHSEMBIE)
32.AHTU(PUKIMOHHBIE CIUIaBbI (METAJUINYECKHE, HEMETAITIMUECKHUE).

33.Kpurepuu xy1aJoCTOUKOCTH MaT€pUaJIOB.

34.XmagocTONKHUE CTAIH.

35.X1ag0CTONKHE CILIABEL.

36.Hemeramnnueckue XJ1aoOCTOMKNUE MaTepUalIbl.

37. CrutaBsl BBICOKOM POBOAUMOCTH, BBICOKOT'O COITPOTHBIICHHUS.

38 Knaccuduxanus HeMeTaNTIM4eCKUX MaTepUaIoB: 110 COCTAaBY, OTHOIIEHHUIO K HArPEBY,
MOJIIPHOCTH.

39. TepMomnacTUYHbIE MOJUMEPHI, CBOWCTBA, 0071aCTH MPUMEHEHUS.

40 TepmopeakTuBHBIE TOTUMEPHI. OCOOEHHOCTH CBOMCTB M 001aCTH IPUMEHEHHUSI.

4 cemecmp
Bonpocwut 015 npoeedenus npomexcymounoi ammecmayuu no oucyuniune (IK3amen)

1. OnpeﬂeneHHe, oeJb AUCHUILNIMHBI, €€ pPOJIb MU MECTO B KOHCTPYKTOPCKO'TCXHOHOFI/I‘-IGCKOﬁ

MOJITOTOBKE WH)KEHEPA.

TexHoNOrHYEeCKast MOATOTOBKA MPOU3BOCTBA B MAITHHOCTPOCHHUH.

3. Otanel TEXHOJIOTHYECKOH MNOATOTOBKU MPOU3BOJACTBA, OCTABJICHHUC TCXHHUYCCKOI'O 3aJdaHus,
MOJITOTOBKA ACKU3HOTO U paboyvero MpoeKTa.

4, OI.[CHKa TCXHOJIOTUYHOCTH KOHCTPYKIHUH: TCXHOJIOTHIYCCKHUEC BO3ZMOKHOCTHU OGOpyHOBaHI/IH.

N
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~No

10.
11.
12.

13.
14.

15.
16.

17.

18.
19.

20.
21.
22.
23.
24,
25.
26.
217.

28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

47

Pa3paboTka TEXHOIOTHYECKUX MPOIIECCOB OOPaOOTKH AeTayied W COOPKHU M3ICIHA C TEXHHKO-
SKOHOMHYECKUM 00OCHOBAHUEM.

[IpoekTupoBaHe TEXHOJOTHYECKONH OCHACTKH.

VYnpasiieHne noAroTOBKOM NMPOU3BO/ICTBA (KaJIeHJapHbIE IIAHBL, CPOKH).

TexHonornyeckue XapakTepUCTUKU TUIIOBBIX 3arOTOBUTEIBHBIX MPOIECCOB, METOJ0B 00pabOTKHU
Y COOpPKM MPU U3TOTOBJICHUHU MAIIHH.

Pa3paboTka TEXHOJOTHMUECKUX MPOIECCOB MEXaHWYecKo 00paboTku u cOopku. TexHuko-
SKOHOMHYECKOE 00OOCHOBAHHE MPUHATHIX TEXHOJIOTHICCKUX PEIICHUH.

Caapka u naiika. O01iast XapakTeprCcTHKa CBAPOYHOT0 MPOoU3BoicTBA. OCHOBHBIE CITOCOOBI CBAPKH.
du3nyeckrue OCHOBBI OTYyYEHUS CBApPOUHOro coeaquHeHus. [lonsTiue o cBapuBaeMoCTH.
CrenuaibHble METOBI CBAPKU. DJIEKTpoLUIaKkoBas cBapka. KontakrHas razoBas cBapka. Capka.
OO6nacTh ee UCIOJIb30BAHUS.

[Taiika, 0COOEHHOCTH €€ MPUMEHEHHUSI B OTPACIIH.

Jluteinoe Ipon3BOACTBO. TEXHOIOTUS U3TOTOBJICHUS JTUTEHHBIX (JOPM M CTEp>KHEH. MoienbHbIe
KOMIUIEKTbI. DOPMOBOUYHBIE M CTEPKHEBBIE CMECHM U MX CBOWCTBA. [loHATHE O JIUTHHUKOBOM
CUCTEME.

JluTeiiHble CBOMCTBA CILIABOB.

[Tpor3BOICTBO OTJIMBOK U3 UyT'yHa, CTAJIM, I[BETHBIX CILIABOB M 00JIaCTh X MpUMeHeHus. JIuThe B
necuaHbie OPMEI.

O6paboTka wMmeTauioB JaBieHueM. lloHATHE O IUTACTUYHOCTH METAIOB M CIUIABOB,
moJIBeprarommecs 00padboTke JaBICHUEM.

CymHOCTb 1 c11oco0bl 00pabOTKH METAIITIOB TaBJICHHEM.

O6opynoBanue ¥ HHCTPYMEHT, IPUMEHSIEMBbIE /I KOBKH, IITAMIIOBKH, TPOKATKH, IPECCOBAHUS U
BOJIOYCHHS.

[Tpon3BoacTBO TPYO M CrIEMUAIBHBIX MPO(UIICH.

O06paboTka MeTaioB pe3anueM. [loBepXHOCTH 3aTOTOBOK U KOOPIMHATHBIE IIIOCKOCTH.
DNeMEeHTHI TOKapHOTO MPOXOHOTO Pe3Iia U YIJIbl.

Pexum pezanus. Beibop pexxuMoB pe3aHusl.

TernuioBblie sIBIEHUS MPU pe3aHUU MeTa/UT0B. CHIIBI Pe3aHusl, MOIITHOCTD.

Mertannopexymue ctanku. Knaccudukaims Metamuiopexyiiero o000pyaoBaHus, MapKUPOBKA.
[TpuBOBI U TIEpEAaUN, TPUMEHSIEMbIE B CTAHKAX.

ToxapHo-BuUHTOpE3HbIN cTaHOK 1K62. TexHonornyeckas xapakTepUCTHKa CTAHKA U €r0 OCHOBHbBIE
Y3JIBL.

Kunematuueckas Lems ri1aBHOro ABHKeHHUd cTaHka 1K62.

VYpaBHEeHHE KMHEMATHYECKOW Ilenu mojaayu. PaGoThl, BBHIMOJIHsAEMbIE HA TOKAPHO-BUHTOPE3HBIX
CTaHKax.

Cgepinienue. Cxema cBepJeHUS U paccBepiiuBaHus. PexuM pezanus.

YacTu 1 31eMEHTHI CIUPATBLHOTO CBEpIIA.

CepnunbHbIE U pacTOYHbIE cTaHKH. OOIUI BU BEPTHUKATBLHO-CBEPIMIIBHOTO CTAHKA.
®pesepoBanue. Pexxum pezanus rnpu Gppe3epoBaHUH.

Pa6otsl, BbINONTHSAEMBIE HA ()PE3EPHBIX CTAHKAX.

®pesepHbie cTaHKU. OCHOBHBIE Y31IbI TOPU30HTAILHO-(PPE3EPHOTO CTaHKA.

JemurenbHbIe TOOBKHA. CIIOCOOBI JICTICHHUS.

CrporanbHble, T0I0EKHbIE, TPOTSHKHBIE CTAHKU.

Cxema nipoTsiruBaHusl. PexxuM pe3anus nMpy NPOTATHBAHUH, HHCTPYMEHT.

3ybonape3anue. MeTto bl 3y0OHape3aHus, HHCTPYMEHT.

Cxema Hapesanwus 3y0uaThix kojiec. OCHOBHBIC JIBHKCHHUSI.

HInudosanne. AOpa3uBHBIE MaTEPHAIIBI.

Buapl numdosanusi. OCHOBHBIE NBIKEHHS TPH NUTH(GOBAHUU.

Texnonorus cBapku. CriocoObl CBapKH.

TexHonorus Npou3BOCTBA PE3UHOTEXHUYECKUX HU3IETHIH.

OTtnenounbie MeTOIbI 00paboTKH. WX ponb B 00ecTieueHUU KayecTBa JeTalei.

Tonkoe mmudoBaHue, TOUEHHWE, XOHUHTOBaHUE (CXEMbI 00paOOTKU, PEKUM PE3aHMsI, KAaueCTBO
IIOBEPXHOCTN).

. JoBonka. CynepduHuinmpoBanue. Y IpOUHEHHUE MOBEPXHOCTEH JIeTasei.
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48. MeTrposiorudueckie  OCHOBBI  IUCHMIUIMHBL.  OIIEHKa TOYHOCTH  OOpaOOTKM  JeTayel
CTATUCTUYCCKUMH METOaMHU.

49. OmnpesienieHre HaCTPOCUHBIX pa3MepoB Mpu 00pabOTKe, BEIOOP METOoJa OO0ecredeHus 3aJaHHbIX
MapaMeTpoB TOYHOCTH MPHU COOPKE MAIITHH.

50. KauectBo mponykimu. PopMupoBaHHE IOKa3aTelield KadecTBa IMOBEPXHOCTH TeJl BPAIICHUS.
[TokazaTenu KayecTBa U3ICIHS, JICTAIIN.

51. HagexHOCTh, TOJITOBEYHOCTh, PA0OTOCIIOCOOHOCTh, O€30TKAa3HOCTb.

52. TexHUKO-9KOHOMHYECKHE PACUEThI TPH 0OOCHOBAHUH TEXHOJOTUICCKUX PEIICHUIN

7. PekoMeHayeMas JJuTepaTypa

1.1. Ocnosnaa numepamypa

1.1100 peo. Apzamacosa 5.H. MatepranoBeieHUE U TEXHOJIOTUS KOHCTPYKIIMOHHBIX MaTEpHUaJIOB. —
M.: MI'TY um. H.3. baymana, 2009. — 460 c.

2.Cunvman " M. Matepuanosenenue. — M.: Uznatensckuii nentp «Axagemus», 2008. — 335 c.

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

7.2. /lononnumensnas aumepamypa

4. Jlanvckuii A.M. u op. TexHoJIorusi 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., Jleonumwvesa B.Il. MatepuanoBenenue. — M.: Mammunoctpoenue, 1990. — 320 c.
7. 1100 peo. M.JI. Bepwumertina, A.I'. Paxuwumaoma. MetaiioBeneHue u TepMuIeckas 0opadboTka
ctanu. — M.: Meramnyprus, 2001, - 393 c.

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

7.3. Memoouueckue ykazanus

1. MarepuanoBeaenue. MarepuaioBeICHUE M TEXHOJOTHS KOHCTPYKIIMOHHBIX MAaTE€pHUAIOB:
VY4ebHO-MeToIYeckoe MOcOoOMEe K BBIINOJIHEHUIO TPAKTHUYECKUX M CAMOCTOSTEIbHBIX paboT. /
P.M.Tpubynckas. — [lerponasnoBck-Kamuarckuii: Kamuatl' TV, 2014. — 132 c.

2 TexHonorusi KOHCTPYKLMOHHBIX MaTepUaIoB. YU4eOHO- METOAMUYECKOE TT0OCOOUE JIIsl CTYACHTOB
o4HOM u 3aouHoi (opm oOyuenus./ TpuOynckas P.M., 3BonapeBa O.B. — IlerpomaBioBck-
Kamuarckuii: Kamuatl' TV, 2013. — 144 c.

8. Ilepeuennb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«UHTEPHET»

1.bubmmoreka EnuHOoe OKHO gocTyma K oOpa3oBaTelbHBIM pecypcaM [DIeKTpOHHBIN pecypc]. —
OnektpoH. aaH. — Pexxum nocryna: http://window.edu.ru/window/library. — 3ara. ¢ sxpana.

2.®enepanpHas ObC «EamHoe 0KHO q0cTymna K 00pa3oBaTebHBIM pecypcam» — URL:

http://window.edu.ru

3.OnexTponHas 6ubnuoreka. UHTepHeT-ipoekT «BrIiciee oOpa3oBaHuey. [DNEKTPOHHBIN pecypc]. —

DNEeKTPOH. JIaH. - Pexum JIOCTYyTIA: http://www.gaudeamus.omskcity.com/PDF li-

brary _economic_finance.html— 3arux. ¢ sxpana.

4.9Onextponnsle karamoru AUBC MAPKSQL: «Kuuru», «Cratbuy», «luccepranmumy», «YdeOHO-
MeToaM4YecKass — JuTeparypa»,  «ABtopedepaTs»,  «Jlemosurtapueii  poum»y. —  URL:
http://www.vzfei.ru/rus/library/elect_lib.html .— 3aru. ¢ sxpana.

5.0nexkTpoHHO-O0nbIMoTeuHas cuctema «elibraryy»: [DnexTponnslit pecypc]. - Pexxum moctyma:

http://www.elibrary.ru
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6. http://hoster.bmstu.ru/~mt8/index.php?do=static&page=library - opunmaipHbIil caliT
("Marepuanosenenue") ¢pakynprera MT (Mammuoctpoutensubie Texnonorun) MI'TY um. H.O.
baymana, Mockaa.

7..http://mt.bmstu.ru/kafmt13.php - opunmansuelii caiit kadeaps ("TexHoOrHH 00PAOOTKH
matepuanoB") pakynprera MT (Mamunoctpoutenababie Texuomorun) MI'TY um. H.D. Baymana,
Mocxksa

9. MeToanueckue yKa3aHus sl 00y4aIOIUXCsl 0 0CBOEHUIO JUCHMILIUHbI

Mertoauka mpernoiaBaHus TaHHOW JAMCHIUIUIMHBI MIPEIoIaracT YTeHUE JICKIIUH, IIPOBEICHHUE
nabopaTOPHBIX 3aHSATHUH, TPYNIIOBBIX W WHAWBUIYAIbHBIX KOHCYJIBTAIMN MO OTICIBHBIM (Haubolee
CIIO)KHBIM) CHEIM(PHUUECKUM TpodiaemMaM aucHUIUTUHBL. [IpeaycmoTpeHa camocrosiTenbHas padoTa
CTYJCHTOB, a TaKX€ MPOXOXJICHUE ATTECTAIIMOHHBIX HCIBITAHUNA MPOMEKYTOYHON AaTTeCTAINH
(3K3aMeH).

Jlekyuu TOCBAIIAIOTCS PACCMOTPEHUIO HauOoJiee BaXKHBIX KOHIIETITYaJbHBIX BOIPOCOB: O
Kiaccu(UKaMU ¥ CBOMCTBAax MarepuasioB. B xoje Jekiuii 00y4arommmcs CienyeT MOArOTOBUTh
KOHCIIEKTHI JICKIIUH: KPaTKO, CXEMAaTUYHO, IMOCIIC0BATEILHO (DUKCUPOBATH OCHOBHBIC TOJIOKEHUS,
BBIBOJIbI, (DOPMYJTHPOBKH, OOOOIICHHUS; MOMEYaTh Ba)KHBIC MBICIH, BBIJICIATH KIIOYEBBIC CIIOBA,
TEPMUHBI; TIPOBEPSITh TEPMHUHBI, MMOHITHS C MTOMOIIBIO SHIIUKIIONEIUH, CIIOBApPEH, CIPABOYHUKOB C
BBINMCHIBAHUEM TOJIKOBAaHUI B TETPajb, OOO3HAYHUTH BOMPOCHI, TEPMHUHBI, MaTepHan, KOTOPBIH
BBI3BIBACT TPYAHOCTH, TIOMETUTh U IOMBITATHCS HAUTH OTBET B PEKOMEHIyeMO# nureparype. Ecimu
CaMOCTOSITENIFHO HE YAAeTcsl pa3o0parbcs B Marepualie, HeOOXOJMMO CPOPMYIMPOBATh BOIPOC H
3aJaTh MPETo1aBaTelNi0 Ha KOHCYIIBTAIlUH, Ha JJAO0OPAaTOPHOM HJTM HA IPAKTUIECKOM 3aHSTHH.

Lenvro nabopamoprnozo 3ansamus sBISETCS NPUOOPETEHHE O0YUAIOIUMHUCS OIBITA PEIICHUS
y4e0HO-HUCCIICIOBATEIbCKMX W PEAIbHBIX MNPAKTHYECKHX 3a7ad Ha OCHOBE H3YYCHHOTO
TEOPETHYECKOTO MaTepuaia; ASKCICPUMEHTAIBHOE TOJATBEPXKICHHE W IPOBEPKAa CYIIECTBEHHBIX
TEOPETUYCCKHUX TMOJIOKCHUH, YMEHUE PeIIaTh MPAKTUICCKUE 3a/1a4H.

10. KypcoBoii npoekTt
He npenycmorpen

11. Ilepevyenb MHPOPMANUOHHBIX TEXHOJIOTHIi, HCIOJIb3YEeMbIX IIPH
OCYIIeCTBJIEHHMH 00Pa30BaTeJILHOIO NMpoecca Mo JUCHUILUIUHE, BKIKYAs
nepeyeHb MPOrpaMMHOI0 odecredeHnsi U HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM

Ilepeyens HH(POPMALIMOHHBIX TEXHOJIOTHI, HCIIOJIb3YeMbIX B 00pPa30BaTe/ILHOM Mpolecce: o
ANIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI, TIPEICTABICHHBIC B paboYell MporpamMmMme;

® HCIIOJIb30BAaHUE CIIAN/I-IPE3CHTALNI;

® UHTEPaKTUBHOE OOIIEHHWE ¢ O0YYaIOIIMMHUCS W KOHCYJIbTHPOBAHHE IIOCPEICTBOM PECYPCOB CETH

Wureprer (00menne Ha popyMax, B COLUAIBHBIX CETSX, TOCPEACTBOM JIEKTPOHHOM MOYTHI)

Ilepeuens mporpaMMHOro obecreyeHusl, HCTIOJIb3YEMOr0 B 00pa30BaTeILHOM Ipolecce: o
TEKCTOBbIE, TAOMUYHbBIE U rpaduueckue penakropsl nakera Microsoft Office;

® IIPOTrpaMMBbI MOATOTOBKU M IPOCMOTPA MPE3EHTAIIHIA;

e UHTEepHET-Opay3ephl;

® IIOYTOBBIC KIIMEHTHI (MIPOrPaMMBbl OOMEHa JIEKTPOHHOM OYTOMH);

Ilepeyenb uHpOPMALMOHHO-CIIPABOYHBIX CHCTEM:

e CcrnpaBOYHO-IIpaBoBas cuctema «KoHcymbTanT-TuTROC) http://www.consultant.ru/online

e crnpaBOYHO-IIpaBoBas cuctema «[ apanT» http://www.garant.ru/online

¢ uHpOpPMaIMOHHO-cIpaBoYHas cucteMa «TexskcnepT» http://docs.cntd.ru

e uHpOpMaIOHHO-cripaBovHas cuctema «NormaCSy http://www.normacs.ru

12. MaTepuaibHO-TeXHHYECKOe OOecreYeHne JUCHUILTHHbI
Jlns mpoBeneHusi 1a00paTOpHBIX pabOT MCIONB3YIOTCSA CIIEMUATM3UPOBAaHHAS J1IAOOPATOPHUs
«Marepuanosenenue»1-204
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- KOMILJIEKT y4eOHO-HarIsAHBIX TocoOuil «MaTepuanoBeaeHuE;
- 00BbEMHBIE MOJIEIM METAJUIMYECKON KPUCTAIITMUECKON PELIeTKH;
- 00pasibl METAJUIOB (CTalU, YyTyHa, IBETHBIX METAJIJIOB U CIUIABOB);
- 00pa31Ibpl HeMETATMYECKUX MaTepHalioB.
-O6opynoBanue 1a00paTOPUH M pabOUUX MECT JIAOOPATOPHH:
DNEKTPOHHBIM MUKPOCKOII
ATackl MUKPOCTPYKTYpP METAJLJIOB U CILJIABOB

TBepaomMep Jyisi HCIBITAHUS TBEPIOCTH MeTalIoB 1o Metony Poksena TK-2, bpunems

Hedexrockor

JleTanu ¢ BUIaMu XUMHKO-TepMUYECKON 00padboTku (komruiekt) OT-24
OO0pas1bl YepHBIX U BETHBIX METAJIJIOB U UX CIUIABOB

CreHbl AIeKTpopauoMaTepraioB

Mertannorpaduueckue MUKPOCKOTIBI

[InudoBanbHbIe CTAHKH

MydenbHas neyb

CymunbpHbIi mKad

Matepuansl JUisi OPUTOTOBICHUS MUKpouUUIM(oB (HaxknauHas Oymara, macra [oiim,
PEaKTUBBI JUISl TPABJICHUS
HaGopbl HHCTPpYMEHTOB: pe3IIbl, CBEpJIa, METYHUKH, PPE3bl U APYyrHe. YTIOMEPHI.

JlonosiHeHMsI M U3MeHeHHusl B paboyeii mporpamme 3a / y4eOHbIii rojg

B paGouyto mporpammy Ho AMCLUIUIMHE JUId CHEelMaIbHOCTH (Tei)
BHOCSITCSI CJIEAYIOIUE IOTIOJTHEHUS U U3MEHEHHUS:

HOHOJ’IHGHI/ISI 1 UBMCHCHUA BHEC

(momxuoCTh, @.M.0., MOATHUCH)

PaGouas nporpamma MepECMOTpPEHA u onobpeHa Ha 3aceJaHun kadenpsl
« » 20 I.

3aBenyroumii kadenpoit

(monmucek) (®.1.0.)
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