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1. eau v 3a1a4u y4eOHOM TMCUUNIMHBI

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», npopuis: «MammHel U 000pyIOBaHHWE WHXXEHEPHOM W  TPaHCHOPTHOM
UHDPACTPYKTYP»

L]envro ipeniogaBaHus SIBJISETCS MO3HAHUE PUPOABI U CBOMCTB MAaTEPHAJIOB, CBS3b MEXIY MX
COCTaBOM, CTPYKTYpPOH M CBOWCTBaMHU, 3aKOHOMEPHOCTH MX U3MEHEHHUS MPHU TETUIOBBIX, XMMUYECKUX,
MEXaHHYECKUX, dJICKTPOMArHUTHBIX, PAIMAIIMOHHBIX U JPYTUX BO3JACHCTBHSIX, a TAK)KE METOJOB HUX
yIpoYHEHUsI 1 00paboTKu 111 Hanbosee 3PPEeKTUBHOTO UCIIOJIb30BAaHUS B TEXHHUKE.

OCHOBHBIMU 3a0ayamy TACUUTITAHBI SIBIISIIOTCS

® y3y4yeHHne GU3NYECKOM CYITHOCTD SIBJICHUI, MPOUCXOAAIIUX B MaTepHaiaX Ipyu BO3ACHCTBUH,
Ha HUX Pa3JIMYHBIX (PAaKTOPOB B YCIOBHSIX IMPOU3BOJICTBA U IKCILTyaTallUU UX BIUSHUE HA CTPYKTYPY
U CBOMCTBA MaTE€pHUAaOB;

® 13y4eHHUE 3aBUCUMOCTH MEXJy COCTAaBOM, CTPOCHHUEM U CBOWCTBAMHU MaTepUasOB;

® WU3YYCHHC TEOPUHM W TPAKTUKH PA3JIMYHBIX CIOCOOOB YIPOYHCHHSI MaTEpUANIOB,
00eCTIeYNBAIOIINX BHICOKYIO HAJIC)KHOCTh M JIOJITOBEYHOCTH JeTaleld MallliH, HHCTPYMEHTA U APYTHX
U3 SN,

® M3y4eHUE OCHOBHBIX TPYIITHI METAIUTMYCCKUX U HEMETALTMYCCKUX MaTePUaIOB, UX CBOWMCTB
1 00JacTu MPUMEHEHHUS,

® 1I3y4eHHE OCHOBHBIX CIIOCO00B (POPMOOOPA30BaHHSI MATEPHAIOB, CBAPOYHOTO IPOU3BOICTBO.

B pesynbrare u3y4eHus: AUCIUIUIMHBI CTYIEHT JTOJKEH:

3Hamy:

® CTPOCHHUE M CBOMCTBA KOHCTPYKIITMOHHBIX U IKCIUTYaTAI[HOHHBIX MaTePUaIOB, IPUMEHSICMBIX
MIPH PEMOHTE, DKCIUTyaTallud U TEXHUYECKOM OOCIY>KUBAHUU, CYIIIHOCTH SIBJICHUI, MPOUCXOISAIINX B
MaTepHuajiaX B yCIOBHUSAX IKCIUTyaTalluy H3/ICIHS;

®COBpEMEHHBIE CTIOCOOBI MONYYCHUS MaTepUaioB U U3JAETUN W3 HUX C 3aJlaHHBIM YPOBHEM
AKCIITyaTaI[MOHHBIX CBOMCTB;

- CIOCOOBI TOJTyYeHHs 3arOTOBOK, CBAPOYHOE IMPOU3BOJCTBO, TEXHOJOTUYECKHE IPOIECCHI
dbopmooOpazoBanusi, 00pabOTKy METaIIOB Pe3aHHEM.

ymemy:

® AHATTU3UPOBATH CTPYKTYPY U CBOMCTBA MAaTEpPUANIOB;

® BEIOMPATH PEKUMBI: TEPMUUECKON 00pabOoTKN

® Ha3HAYATh CITOCOOBI MOTYYSHHS 3aTOTOBOK M TEXHOJOTHUECKUE MapaMeTphl MEXaHHUECKOU
o0paboTku

® [IPOBOJIUTH BBIOOP MAaTEPUANIOB TSI OOECHEYeHUs PEMOHTAa, C YYeTOM HX CBOWCTB H
apaMeTpOB.

IIpuobpecmu nagvixu:

® MIPaBIJILHOTO BEIOOpA MAaTEPHAIIOB C TPEOYEMBIM KOMILIEKCOM CBOWCTB;

® Ha3HAYCHUS TEXHOJIOTUYECKUX METOJIOB 00padOTKH MaTEPHUATIOB JUIS MTOTyYeHUs! TPEOYEeMBIX
IKCILTyaTaI[MOHHBIX [TapaMeTPOB.

2. TpeGoBaHus K pe3yibTaTaM OCBOEHMS IMCIUIINHBI

[Tporiecc wW3ydeHWs TUCHMILIMHBI HAmpaBieH Ha QopMupoBaHUe MPOodhecCHOHATBHBIX
KOMIIETEHIUH:

obwenpogheccuoHanbHble KOMnemeHyuu
OIIK-7 — CrnocobeH MpUMEHSITh COBPEMEHHBIE SKOJIOTUYHBIE M 0€30MaCHBIE METO/IbI PAIIHOHATHHOTO
HCIOJIb30BAaHUS CHIPBEBBIX U DHEPIETUYECKUX PECYPCOB

[Tnarupyemplie pe3yabTaThl 00yUeHUS MPU U3yUYCHUU JUCIUTLIINHBI, COOTHECEHHBIE C
TUTAHUPYEMBIMU pe3yJIbTaTaMi OCBOCHHUSI 00pa30BaTEeNIbHOM MPOTrpaMMBbl



Tabmuma 1

[Inanupyemst Kon [Tnanupyemsblil pe3yabTaT 00yueHHs Kon
Kox € pe3yabpTaThl | HauMEHOBaHUSA 110 JUCLUIUINHE 1oKasare
OCBOCHUA HHAUKATOpa A
KOMIIETe
J— oOpa3zoBareinb JIOCTUKEHUSA OCBOCHHUS
HOU npogeccuoHaIbH
IporpamMmbl | OW KOMIETEHIIUU
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= - . 3 (OIK-1)1
= COBpEMEHHbBIE CTpOEHUE " CBOWCTBa
g PKOJIOTHYHBIE U KOHCTPYKLIMOHHBIX u
A MACHBIC METOJIBI | AKCILUTyaTallMOHHBIX MaTepuaosB,
2 0e30racHbIe METO, IKCILTyaTaIHo aTepuao
5 [pallMOHATILHOTO MIPUMEHSIEMBIX npu pPEMOHTE,
5 MCTIOb30BaHUS 9KCIUTyaTaliu u texumueckom | 3 (OIK-1)2
§ CBIPBEBBIX OOCIy’)KNBaHWM  CYIIHOCTH  SIBIICHHH,
& PHEPreTHYECKUX NPOMCXOSIIMX B MaTepHalax B | 3(QMK-1)3
= [pecypcoB B YCIIOBUSIX DKCILTyaTalluy H3]ICIIHUS;
=) MaIIHHOCTPOCHUH - coBpeMeHHble crocoObl Toiydenus | 3 (OIK-1)4
5 MaTepuaioB W W3NENUH W3 HHUX C
E[ 3aJaHHbIM YPOBHEM OKCILTYaTallUOHHBIX
g, CBOMCTB;
E - CBapoYHOE MIPOU3BOCTBO,
S TEXHOJIOTHYECKHUE MPOIIECCH 00padOTKH;
% - HOPMATHBLI TEXHHUYECCKOI'O
D) 00CITy>KUBaHHS U PEMOHTA.
4
5
S M -20mk7Y MeeT Ymern:
g TIPUMEHSTh - aHaJM3UPOBaTh CTPYKTYPY U CBOWCTBA Y(OIK-1)1
8
OITK-7 3 COBPEMEHHBIC MaTepualoB; V (OTIK-1)2
= DKOJIOTUYHBIE U - OLICHHMBATh COCTOSHHE TEXHUYECKHX
2 Oe30MacHbIe METO/BI | CPEJICTB; Y (OIIK-1)3
& [pallnOHAIILHOTO - BBUIBIISITH NIPUYMHBI OTKa30B B paboTe OLKAM
= MCIIONTb30BAHHUS 000py10BaHHs Y(OTIK-1)
= CBIPBEBBIX U - MPOBOAWUTH BBIOOP MaTEPHAJIOB IS
S
£ o PHEPreTUYECKUX o0ecrieyeHus] peMOHTa, € YYETOM UX
v 2 [peCypcoB B CBOICTB M TIapaMETPOB.
z 2 MaIIMHOCTPOEHUU
5 2 Baazxers:
3 = - HaBBIKAMH  npaBmiIbHOro  BeGopa | BOTKIL
g X MarepuajoB ¢ TpeOyEMBIM KOMILIEKCOM | g (OTIK-1)2
o 2 M/-3onkr  Bmazmeet cpoiicts;
é E HABBIKAMHU - HaBbIKAMHU Ha3HAYCHHS
]
== [pallMOHAIILHOTO TEXHOJIOTHYECKHX napameTpoB
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3. MecTo IUCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Vuyebnas puciuminaa b1.0.20

«MaTepI/IaJ'IOBGJIGHI/Ie N TEXHOJOTHUA KOHCTPYKIIMOHHBIX

MaTepHUaIoB» SBIACTCA AWCHUILUIMHONW 00s3aTeNbHOM YacTH B CTPYKType o0Opa3oBaTenbHON
IIPOrpaMMBbl, HEMOCPEJICTBEHHO CBS3aHA C TAaKUMHU JUCLHUIUIMHAMHU, KaK «OCHOBBI TE€XHOJIOIMH
MAIIMHOCTPOCHU», «JleTanu MalluH U OCHOBbI KOHCTPYUPOBAHUS», «METpOnorusi, CTaH1apTU3aLUs
u ceptudukanusy, «Pacyer u KOHCTpyHpoBaHHE TEXHOJIOTUYECKOT0 000pyA0BaHUS TPAHCIIOPTHON U
UHXeHepHOW HH]pacTpykTyp», «KoHCTpykuus nBurateneit u 0a30BBIX IACCH MAIIWHY», «AHAIN3
KOHCTPYKIHMN 1
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0a30BBIX IIACCH MAIIKH).

3HaHWs, YMECHHS W HAaBBIKH, MOJyYEHHBIC OOYJAIOIIMMHCS B XOJI€ W3YYCHUS TUCIUTLIAHBI
«MarepuanoBeeHHE», HEOOXOIUMBI JIJIsl TOATOTOBKU U CIa4H TOCYIapPCTBEHHOIO SK3aMEHa, a TaKKe
JUTSL IOATOTOBKH BBITTYCKHOW KBAJIM()UKAIIMOHHOU PabOTHI.

4 Coaep:xanue JUCHUINIMHBI

4. 1Temamuueckuit ni1an OUCYUNIUHDL
OuHas hopma 0byuerus

Tabmuma 2
3 CEMECTP
MarepuanoBenenue
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Pa3znen 1. ATOMHO-KPHCTALUINYECKOE Ormpoc,
CTpOeHHe BelecTBa 16 8 4 2 2 8 JIb*,
Tect*
Tema 1: BBegenne. Kpucrannnueckoe 4 1 1 ) i 3 Omnpoc,
CTPOCHHE METAJIJIOB. Tect*
Tema 2: ®opMUpoOBaHUE CTPYKTYPbI Orpoc
MeTalljia Py KPUCTAIUIH3AIHH. 4 1 1 - 3 P %
Tect
Tewma 3: ®a3bl u cTpyKTYypa B Ompoc,
METAITMYECKUX CIIaBax. 6 3 1 - 2 3 JIb*
Tect*
Tema 4: ®opMupoBaHne CTPYKTYPbI
CILTaBOB anI/)I KpII:ICTaJ'IJ'II/BaL?IzI/I. P 5 3 1 2 2 Onpoc, 1
b*, Tecr
Paznen 2. ledropmanusi U pa3pyuieHue Ompoc,
MeTaJJIOB. 8 4 2 1 1 4 JIB*,
Tect*
Tema 1:Mexanudeckue cBoicTBa Omnpoc,
METaJIJIOB 3 3 1 1 1 JIb*
Tect*
Tewma 2: Buabl HanpspkeHUH, ynpyras u Omnpoc,
TutacTyeckas aedopmManys MeTaIoB. 2 1 1 - - 1 JIb*,Tect
*
Paznen 3. 7Kesne3o u cniiaBbI Ha ero Ompoc,
OCHOBE 26 16 8 4 4 10 | JIB*,
Tect*
Tema 1: KommoHeHTHI 1 (a3bl B CHCTEME
JKeNe30-yriepos. 3 2 2 - - 1 Onpoc,
Tect*
Tema 2: J[narpamMma COCTOSIHHS JKeIe30- Ompoc,
[ICMCHTHUT. 7 6 2 2 2 1 Tect**
P3
Tema 3: Uyryn . A ) 1 . . Onpoc,
Tecr*




Tema 4: Cranu. CTpyKTypHBIE KIacchl Omnpoc,
JISTUPOBAHHBIX CTAJICH. 8 6 2 2 2 2 Tect**
P3
Pa3nen 4. OcHOBBI TeOpUH Ompoc,
TepMuYecKoii 00padoTKM cTaau 16 10 4 3 3 6 JIb*,
Tect*
Tewma 1: IlpeBpaliieHus B cTajisix Ipu 3 2 2 ) 1 Ompoc,
HarpeBe U OXJIAKJICHUH Tect*
Tema 2: TexHonorus TepMu4ecKon Omnpoc,
00paboTku JIb*
8 5 1 2 2 3 Tecr**
P3
Tema 3: TexHOJIOTHSI XUMHKO- Ompoc,
TEPMHUYICCKON W TEPMOMEXaHUICCKOM 4 3 1 1 1 1 JIb*Tect
00paboTKN *
Pasnen 5. IlBeTHBIE CIIABBI 16 12 6 4 4 4
Tema 1: Menp u crutaBel Ha €€ OCHOBE Ompoc,
7 6 2 2 2 1 JIb*
Tect*
Tema 2: AnOMUHHI U CILIaBBI HA €TI0 Ormpoc,
OCHOBE 5 4 2 1 1 1 JIb*
Tect*
Tewma 3: CrutaBsl Ha OCHOBE MarHus, Ormpoc,
1 1 1
THUTaHA Tect*
Tema 4: AHTU(DPHUKITHOHHBIE CTUTABEI Ompoc,
4 3 1 1 1 1 JIb*
Tect*
Pa3zjnen 6. MatepuaJibl M CILIABBI C Ompoc,
0Cc00BIMH CBOWiCTBAMH 16 12 6 3 3 4 JIb*
Tect*
Tema 1: Marepuaisl BEICOKOH Ompoc,
MIPOBOJIUMOCTH U BBICOKOTO 6 6 2 2 2 JIB*
COTIPOTHBIICHHS Tect*
Tema2: MarHuTOMSTKHE CILIABBI. Ompoc,
3 3 2 1 JIb*
Tect*
Tema 3:MarHutoTBepAbIe CIIaBbI Omnpoc,
3 3 2 1 JIb*
Tect*
Tema 4:[lusnekTpuyecKre MaTeprabl 5 2 2 Omnpoc,
Tect*
Pa3nen 7. Hemerasimueckue 10 6 6 4 Ompoc,
MaTepHaJIbI Tect*
Tema 1:0Oco0eHHOCTH CTPOCHUS . 5 2 2 Omnpoc,
Tect*
Tewma 2:TepmormiacTHIHBIE TTOTUMEPHI Ompoc,
3 2 2 1
Tect*
Tema 3:Peakromnnactel 3 2 2 1 Ormpoc,
Tect*
KonTpons 544.
BCETO 108 | 68 34 |17 17 | 40
Uroro — no pazgenam 1-7  — 108 u.

Jud. 3auer 3 cem.

4 CEMECTP

TexHoorus KOHCTPYKIMOHHBIX MaTCpUaioB
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Paznen 1. OcHoBbI 6 2 2 4 Ompoc,
MeTAJLTYPru4ecKoro Nnpou3BojcTaa Tect*
Temal: coBpeMeHHOE COCTOSIHUE
Ompoc,
METaJUTyprUYeCKOro MPOU3BOJICTBA. 2 1 1 - - 1 Teor*
IIpon3BoACTBO YyryHa
Tema 2: IIpon3BOACTBO CTAIU U LIBETHBIX 2 1 1 1 Ompoc,
CILJIaBOB Tect*
Pa3znen 2. OcHOBBI JINTEHHOTO Ompoc,
MPOU3BOACTBA. 12 6 2 4 - 6 [13*,
Tect*
Tema 1:dusndeckue OCHOBHI Ormpoc,
MIPOM3BOCTBA OTIUBOK.3roToBNeHME 5 3 1 2 - 2 I13*
OTIIUBOK B IecYaHble (POpMBI Tect*
Tema 2: M3roToBieHUE OTIMBOK Ormpoc,
CIIEIHAILHBIMH CIIOCOOAMHU JINThS. 5 3 1 2 2 I13*
Tect*
Paspnen 3. OcHoBbl 00padoTKu Ompoc,
MeTAJJIOB JaBJCHHEM 12 6 2 4 - 6 3",
Tect*
Tema 1®duU3MKO-MEXaHUYECKHUE OCHOBBI
00pabOTKN METaNIOB JIaBJICHUEM 5 3 1 2 - 2 OHPOC’ %
113" Tecr
Tema 2:13roroBieHune 0
i 5 3 1| 2| - | 2 | koo
MAaIIMHOCTPOUTENBHBIX TTPOIIIEH. 13 Tecr*
Pa3nen 4. OcHOBBI CBAPOYHOT0O
MPOU3BOACTBA 14 8 2 6 - 6 On*poc,
13 Tect*
Tema 1: ®U3NKO-XUMHUUECKHUE OCHOBBI 5 3 1 p p Omnpoc,
MOJTyYEHUS CBAPHBIX COEIMHEHUI ) 13 TecT*
Tema 2: JlyroBas cBapka IIaBJICHUEM.
TexHoIOrn4YeCKHe 0COOCHHOCTH CBAPKHU 5 3 1 2 } 2 Ompoc,
Pa3IMYHBIX METAJIOB U CILIABOB. 13 Tecr*
Tema 3:TeXHOJIOTHYHOCTEH CBAPHBIX
. Ompoc,
COE/INHEHUHA. 4 - - 2 2 I3 Teer*
Pa3jnen 5. ®uzuko-MexaHnyeckue
OCHOBBI 00paldoTKH Ompoc,
72 10 10 22 - 40 H %
KOHCTPYKIMOHHBIX MAaTEPHAJIOB [13 Tect
pe3aHueMm.
Tewma 1: MeT(\)}[BI (1)0p1\:[006p330BaHI/I${ 9 1 1 8 Onpoc,
IMIOBEPXHOCTEH JETaJIEN MAIIIVH. B B Tect*
Tewma 2: MHCTpyMEHTalIbHBIE MAaTePHAIbL. Ompoc,
9 1 1 - - 4 Tecr*
Tewma 3: MertamnopexxyIine CTaHKH.
P 14 6 1 4 | - 4 | Ompoc,
13 Tect*




Tema 4: O0paboTKa 3arOTOBOK Ha

TOKAPHBIX, CBEPIMIbHBIX, PPE3CPHBIX, 44 18 4 14 R 26 OH*IJOC,
3y0000pabaTHIBAIONINX CTAHKAX. 113 Tect*
Tema 5: O0paboTka 3aroTOBOK Ha

UIH(OBATBHBIX CTAHKAX. MeTOIbI 5 1 1 - - 4 Or[p(lc,
OT/IETIOYHON 0OPaGOTKH: Tect
Tewma 6: TexHonormueckne 0COOEHHOCTH

MPOCKTUPOBAHUS U M3TOTOBJICHHUS 2 4 Omnpoc,
JeTaliell U3 KOMITO3UIIMOHHBIX 3" Tect*
MaTepHasoB.

UTOro 144 54 18 36 |- 54 36

Htoro — no pazaenam 1-6 144y.

OKk3aMeH - 4 ceMecTp

* P3 — pemenue 3a1a4, JIb — moaroroska raboparopHoit padoThl; TecT — MOATrOTOBKA K TECTHPOBAHUIO.

3aounasn ghopma ob6yuenus

Tabnuna 4
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Paznen 1. AromMHO-KpHCTaIIN4ECKOE 18 1 05 ) ) 17 Onpoc, JIB*,
CTpOEHHE BelIeCTBa ’ Tect*
Paznen 2. [lebopmanust u pazpyiieHne
A Hedopmary paspy Ompoc, JIB*,
METAJUIOB. 18 1 0,5 - 1 17 "
Tect
Paznen 3. XKene3o u criaBeI Ha €ro
. Ompoc, JIB*,
OCHOBE 18 1 1 2 3 16 %
Tect
Paznien 4. OCHOBBI TEOPUM TEPMHUUECKOMN
A P, p Ompoc, JIB*,
Y XUMHKO-TEPMUYECKOi 06padoTKu 18 1 1 - 1 16 Teor™
cTajgn
Paznen 5. l{BeTHbIe criiaBbl 18 - - 18
Paznen 6. MaTepuaibl U CILIaBBL € Omnpoc, JIb*
N 18 1 1 - - 17,5 *
0COOBIMH CBOMCTBAMH Tect
Paznen 7. Hemeraminueckue MaTepuabl Ompoc
A P 18 | 1 | 1| - | - ]175 opos,
JIb*Tect
TexHOJIOTHS KOHCTPYKIIMOHHBIX MaTEPHUAaIOB
Paznen 1. OcHOBBI METAIUTYPTrUYECKOTO Ompoc,
18 1 1 17 " %
IIPOU3BOJICTBA JIb*Tect
Pasnen 2. OCHOBBI TUTEHHOTO
MIPOU3BOJICTBA. 18 1 1 17 Onpoc,
JIb*Tecr*
Pazgen 3. OcHOBBI 00pabOTKH METAIOB
JaBJICHHEM 18 1 1 1 17 Ompoc,
JIb*Tect*
Paznen 4. OCHOBEBI CBapOYHOTO Ormpoc
A P 18| 1 |1 2 | 17 npoc,
IIPOU3BOJCTBA JIb*Tect




Paznen 5. ®uznko-MexaHUYECKUE

OCHOBBI 00paOOTKH KOHCTPYKIIHOHHBIX 18 1 1 2 17 Onpoc,
JIb*Tect*

MaTEePHATIOB PE3aHUEM.

Bcero 252 22 10 2 10 | 217 13

JK3ameH 3 Kypc

* JIb — moaroToBka JabopaTopHoi padoThl; TecT — moAroTOBKA K TECTHPOBAHHMIO.

4.2. Cooepotcanue oucyuniutl
MarepuanoseneHnue
Pasnes 1. ATOMHO-KpHCTATIMYECKOe CTPOeHHE BelllecTBA
Temal.l Beenenue. Kpucraminyeckoe CTpOEHUE METAILIOB.
Jlexyust
Paccmampusaemvie sonpocui.
OO0mass  xapakTepucTUKa M  CTPYKTYpHbIE  METOABI  HCCIEJOBaHUS  METaJJIOB.ATOMHO-
KPUCTAJUINYECKasi CTPYKTypa MeTalioB. [e(eKThl KPHCTAITNIECKON PEIETKH METAIIJIOB.

Tema 1.2 opmupoBaHUe CTPYKTYpPbl METaJlIa MPU KPUCTATUTU3AIUH.
Jlexyus
Paccmampueaemvie 6onpocai.
l'omorenHas kpuctaum3anus. ['eTeporeHHasi KpucTaaanu3aius.

Tema 1.3 ®a3pl U CTPYKTYpa B METAJUIMYECKUX CILIaBaX.
Jlexyust
Paccmampusaemvie sonpocui.
TBépabie pacTBopbl. XumMudeckue coeHeHus1. CTpyKTypa CIIJIaBOB.

Tema 1.1. ®opMHUpOBaHHE CTPYKTYPHI CINIABOB MPU KPUCTAILITU3ALUY.
Jlexyus
Paccmampusaemvie sonpochi.
Juarpammsl (pa3oBoro paBHoBecus. Jluarpamma COCTOSIHUS CIUIaBOB, 00Pa3yIOIINX HEOTpaHUUYEHHbIE
TBEpABIE paAcTBOpHL. JlMarpaMMbl COCTOSIHUSI CIUIaBOB, OOpa3yIOUIMX OrpaHUYEHHbIE TBEPIbIC
pacTBOopbl. JluarpaMMmbl COCTOSIHMSI CIUIABOB, KOMIIOHEHTBI KOTOPBIX MMEIOT TOJUMOp(HBIE
IIPEBPAILCHHUS.

JlaGopaTopHble H NpaKkTHYeCKHe padoThl pa3aena 1:

Ilpakmuueckas paboma 1.1. Tema: «Cmpoenue u ceoticmea meeépovix meny.
Cooeporcanue 3anamus.

W3ydeHne cTpoeHHs U CBOMCTB TBEP/BIX TEJ IIPH MOMOLIY MOIeNIEH PEIIeTOK; TUIIOB XMMHUECKUX
CBsI3€H, BIUSIOMINX HAa CBOMCTBA U ONPEENIAIONUX 001aCTh IPUMEHEHUS BEIECTB.

Hcnonp3ys 3amucu JIEKIUN UK IMTEPATYPy , @ TAKKe KPaTKOe TEOPETHUECKOe BBEJCHHE JaHHOU
paboThl, M3y4uTh pazaen Kypca "MarepuanoBenenue”, (MOCBSIEHHBIN CTPOCHUIO Ted (aMOp(HBIE,
KPUCTAJUTMIECKHE) U TUTIAM XUMHUYECKUX CBS3EH, 03HAKOMHUTHCS C TIPUBEICHHBIMU MTPHUMEPAMHU H MX
pEILIECHUEM.

[ToryuuTh OT mpenoaaBaTess 3aJaHiue U MOJIEb pelieTKu. BoImonHuTh 3a1aHue.

Jlabopamopas paboma 1.2. Tema: «Muxpockonuueckuti Memoo ucciedo8arus Memaiios u Cniasos.
(Mukpoananus)y.

Cooeporcanue 3anamust.

OCBOHUTH TEXHOJIOTHUIO TPUTOTOBICHUSI MUKPOIUTHA(OB, U3YIUTh MHUKPOCTPYKTYPHI NLTHU(HOB 10 U
MOCJIe TPaBJICHUS MPHU MOMOIIU METAJUIOrpaduyecKoro MUKpPOCKONa. Y CHUTh MPUHIUI BbISBICHUS
CTPYKTYp M MPAKTUUECKOE 3HAYCHUE JAHHOTO METO/Ia.

Camocmoamenvrasn paboma noo pykosoocmeom npenooagameins (CPII)
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Ipumepvr npaxmuueckux 3a0anuil U camu 3a0aHus NPUBOOSMCS 8 YUeOHO-MEeMOOUYECKOM NOCobUuU no
oucyuniute.

Konumponwnuie sonpocwi

1. Yto Takoe MakpocTpyKTypa?

2. Kakumu criocob6aMu U3ydaroT MaKpoCTPYKTypy?

3. Jns xakux ueneil mpuMeHsIOT aHaJIi3 MAaKPOCTPYKTYPBI?

4. Kak moaroTaBimmBaroT 00Opa3mbl A1 MUKpOaHaIH3a?

5. Kak BBISBISIFOT: a) MaKpOCTPYKTYPY; 0) MaKpOCTPOCHHE JIUTOTO CIIaBa; T') BOJOKHUCTOE CTPOSHHE CTallH;
1) TIyOMHY 3aKaJleHHOTO U IEMEHTOBAHHOTO CJIOEB?

61. Kaxue 3amaun pemaroT ¢ MoMOILIbI0 MUKpoaHanu3a’?

7. CtpocHHE METAIIJIOB M HX CBOMCTRBA.

8. B yem 3akirouaeTcss METOUKA IPUTOTOBICHNS MUKPOLILTU(OB?
9. Kakwue peakTHBBI IPUMEHSIOTCS 11t 00paboTku numda?
10.Yto Takoe moaumophu3m?

11.Yto Takoe aHU30TPOTIHS?

12.JTeheKThl KPUCTAIUTUYECKOTO CTPOCHUSI.

13.YcnoBust 06pa3oBaHust TBEPABIX PACTBOPOB.
14.0xapakTepu3yiTe 3BTEKTUUECKOE IPEBPALLECHUE B CILUIABAX.
15.0xapakTepusyiiTe 3BTEKTOUTHOE MIPEBpAIlICHUE B CIIJIaBax.

Jluteparypa [1,2,3]
Paznen 2. lepopmanus u pa3pynieHue MeTaLJI0B.

Paccmampusaemvie éonpochwi.

Bunsl HanpspkeHwid, ympyras W Iolactudeckas jaedopmarys MmetamioB. Tekcrypa aedopmanuu.
HedopmanmonHoe  yOpoyHEHHE  HOJHMKpUCTaUIMYeckoro  Metaia.  CBepXIUIaCTUYHOCTb,
CBEpXIUIaCTUYECKasi CTPYKTypHast Aeopmanus. PaspymieHune meramioB. TpaHCKpUCTALIMTHOE U
MHTEPKPUCTAIUIMTHOE pa3pylieHue. XIIaAHOIOMKOCTb, KpUTHUECKasl TEMIIEpaTypa XpyNnKOCTH, IOpOT
XJIaTHOJIOMKOCTU. BinusiHue HarpeBa Ha CTPYKTypy JAepopMuUpoBaHHOTO Meramia. Boszpar,
MOJIUTOHM3ALMS, TepeKpUcTaIUIM3anns. X0I0AHas U ropsiyas aedopMarus.

Tema?2.2. Mexann4ecKkue CBOMCTBA METAJUIOB
Jlexyus

Paccmampusaemvie sonpochi.
OOmiass XxapakTepUCTUKa MEXaHWYEeCKUX CBOMCTB. KOHCTpYKTHBHas MPOYHOCTh METAJUIMUECKUX
MaTepuanaoB. MexaHM4ecKHre CBOWCTBA, ONPEACIAEMbIE IIPU CTATUYECKUX HAarpy3Kax Ha PacTsKEHUE,
c)Katue, U3rud, BSI3KOCTh paspyuieHus. TpemuHocToikocTh. TBEpHOCTH MeTamuioB mo Ponksenny,
bpunemnno, Bukkepcy. Mukporsepaocts. McnblTanus npu IMHAMUYECKUX, HUKINYECKUX HAarpy3Kax.
[Topor x1aIHOIOMKOCTH. Y CTaJIOCTh, BBIHOCIUBOCTb, )KUBY4eCTh. V3HamuBanue MeTaioB. MeToibl
UCIBITaHUsI HAa U3HOC.

Jlabopamopuvie pabom pazdena 2:

Jlabopamopnas paboma 2.1. «Onpedenenue meepoocmuy

Cooeporcanue 3aHAMus.

N3ydyenne MeToNOB Ompe/eNeHrs TBepAOCTH Ha TBepaoMepax Poksensa, bpunemis, npuobperenue
HABBIKOB IOJTOTOBKH TPHUOOPOB W 0Opa3loOB I M3MEPEHUS TBEPAOCTH, CpaBHHUTEIbHAS OICHKA
Pa3IMYHBIX METOJIOB U3MEpPEHUsl TBEPAOCTH. [I0ATOTOBUTE TBEpOMEPHI K MPOBEACHUIO U3MEPECHHIA.
Jlnst kaxxmoro obpasma cHITh He MeHee 10 mokaszanuii TBepaocTH. OOpaboTaTh MOKa3aHMUS COTJIACHO
METOJTUKE.

CamocmosmenvHas paboma noo pykosoocmeom npenooagamens (CPII)

Ilpumepvl npakmuueckux 3a0aHutl U camu 3a0aHus NPUBOOAMCI 8 YUeOHO-MEeMOOULeCKOM NOCOOUU NO
oucyuniume.
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Konmponvnvie 6onpocwi

1. HazoBuTe ciocoObI ompeieeHusi TBEPAOCTH.

2. KakoBa pa3MepHOCTb TBEPIOCTH, ONPEACIAEMON pa3IMYHbBIMU METOJaMU?

3. Ilo kakoil (opmyse ompenensitoTcss Yuciaa TBEPAOCTH TPU UCHBITAHUU METallja 10 METOoJam
bpunemnns, Poksemna, Bukkepca?

4. Kak mpoBOUTCS UCTIBITAHUE HA TBEPAOCTH Ha nprbdope Poksemma?

5. Onpeaenurte NpUOIMKEHHO TPOYHOCTH CTaln, uMetomen TBepaocth 41 HRC.

6. [To ganHBIM yKcIaM TBEPAOCTU HaWUTE camblil TBepabii metawt: 4 440 HB, 52 HRC, 71 HRA.
7.0mnpenenuTe TBEPAOCTh MeTauIMUeckoro obpasma mo Bukkepcy, ecnm mpu Harpyske 98 H
MOJIYYUTCSL OTIEYaToK ¢ JumHON auaroHamw 0,21 mm. MOXXHO M TBEpPAOCTh JaHHOTO oOpasia
HM3MEPHUTH Ha pubope bpunens?

8. I3MeHeHue CTpyKTYpHI CILIaBa IPU BO3BpaTte.

9. 3MeHeHne CTPYKTYpHI CILIaBa MPU MOJIUTOHU3ALIHNH.

10 TemmepaTypHBIi TOPOT MEXKTY TOPSUYCH M XOJIOHOM ITAaCTHYSCKOH TeopMarusIMH.

Jluteparypa [1,2,3]
Pa3nea 3. 7Kesie30 u cniiaBbl Ha €ro OCHOBE

Tema 3.1Kene3o u cIUIaBEI HA €r0 OCHOBE
Jlexyus

Paccmampueaemule sonpocul.
Kommnonentsl u ¢as3pl B cucreMe xkene3o-yriaepos JluarpaMma COCTOSHUSI JKEJe30-1EMEHTHT.
da30Bble W CTPYKTYpHBIE HM3MEHEHHS B CIUIaBaX IKEJIE30-I[EMEHTUT TIOCIE 3aTBEpACBAHUS.
[IpeBpamenuss ¢epputo - KapOUIHOW CTPYKTYphl B aycTeHUT. M3oTepmuyeckoe MpeBpaleHue
aycrenuta. llepauTHOe mpeBpamieHre. TepMOKHHETHYCCKHE IUarpaMMbl  TIEPEOXJIaKICHHOTO
aycreHuTa. BrnusHue yriepoja U MOCTOSHHBIX MPUMECEH: KpeMHHUs, MapraHiia, cepsl u ¢ocdopa Ha
CBOICTBA CTaIH

Tema 3.2 Yyryu
Jlexyus

Paccmampueaemvie sonpocbi.
Cepslil u Oenblit uyrynsl. CTpykTypa: opMa rpaduTOBBIX BKIIOYEHHH, MeTaJuIMYecKas MaTpulia,
dbochuanas JBTEKTHKA. deppuTHEIE, (beppuTOo-nepInuTHHIE, IIEPJINTHBIC YYT'yHBI.
MoauduurpoBanHble, aHTUGPUKLIIMOHHBIE YyT'yHBI. CBOWCTBA, TPUMEHEHHE.
Bricokonpounsle uyryHsl. Texnomorusi momyueHusi. CTpykTypa, CBOMCTBa, npuMeHeHue Koskuit
qyryH. TexHonorus rpapuTtusnpymomero omxkura. CTpykrypa, CBoicTBa, npuMeHeHue CrenuaibHble
YYT'YHBI KapOCTOMKUE, KapOIPOUYHbIE, KOPPO3HOHHOCTOMKNE, aycTeHUTHbIE. CTpyKTypa, CBOMCTBA,
IIPUMEHEHHUE.

Tema 3.3 KoHcTpyKIIMOHHBIE cTanyd. CTPYKTYpHBIE KJIACChl YIJIEPOANUCTBIX U JIETMPOBAHHBIX CTAJIEH.
Jlexyus

Paccmampusaemvie 6onpocwr. Knaccupukanus craieidl 1mo coctaBy, CTPYKType, KadeCcTBY H
Ha3HAYEHUIO.  YTJIEPOJUCThIE  CTaJd  OOBIKHOBEHHOTO  KadyecTBa,  KAayeCTBEHHbIE U
BBICOKOKAu€CTBEHHBIE. JIernpoBaHHbIE KOHCTPYKIIMOHHBIE CTAIU. JIerupyromue 3J€MEHTHI B CTaJIH.
Brustaue nerupyromux 3J1eMeHTOB Ha TOJIMMOpPGHBIE MPEeBpaIeHus U CBOMCTBA cTayeid. CTpyKTypa u
CBOWCTBa JIETUPOBAaHHOTO (eppuTa U aycreHuTa. V3oTepMHuecKoe MpeBpallleHHe ayCTeHUTa B
JIETUPOBAHHBIX CTAIAX. CTPYKTYpHBIE KIIACChI JIESTUPOBAHHBIX cTanei. CBONCTBA M IPUMEHEHUE.
Ilpakmuueckaa paboma pazdena 3

Ilpakmuyeckas paboma 3.1. «Ananuz ouazpammol sHcene3o- yenepooy

Cooeporcanue 3anamus. I3yduTb JTUHUN, TOYKH U O0JIACTU JUArpaMMbl KeJIe30-1IEMEHTHUT, ee
(a3bl ¥ CTPYKTYPBI; IPEBPAILICHUS B CIUIABAX C PA3IMYHBIM COACPKAHUEM YTIepoa Mpy HarpeBaHUU
U oxJlaxJeHuu; npumeHenue Qa3 ['mb6ca u mpaBuia OTpe3KoB. BeluepTUTh nuarpaMmy jKeneso-
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ueMeHTUT (puc. 17), 0003HAUUTH BCE CTPYKTYpHBbIE COCTaBisiiolue auarpammbl. OTMETUTH Ha
JIUarpamMme CIiiaB 33JJaHHOTO COCTaBa COTJIACHO BapHaHTa 3a/iaHus. [IocTpOUTh KPUBYIO OXJIQKICHUS
(B nnTepBaie temmeparyp ot 1600°C 1018°C) nmm HarpeBanus B nnTepBaie temmneparyp ot 18°C no
1600°C, cornacHo 3amaHus, npuMeHss TpaBuiIo $a3 ['u66ca, U OmucaTh MPOIECCH], TTPOMCXOAIINE
IpU HarpeBe WM oxJaxjaeHuu. OnpenenuTh KOJWYECTBEHHOE COOTHOIEeHHE (a3 U coaepKaHue
yriaeponaa B (ha3ax mpH 3aJlaHHON TeMIlepaType, MPUMEHSIS TPABUIIO OTPE3KOB KOHOIBI.

Jlabopamopmuwie pabomut pazdena 3

Jlabopamopuas paboma 3.1. « Cmpykmypa u c0icmea y2iepooucmulx cmaietiy
Cooepoicanue 3aHamus.

[TpuBecTH HIKHIOKO JIEBYIO YaCTh JUArpaMMBbl COCTOSIHUS KeJle30 — LIEMEHTHUT U yKa3aTh Ha
HEel BEPTUKAIbHBIMM NYHKTUPHBIMU JIMHUSIMH TIOJIO)KEHHE HccienyemMbix craned. [lpuBectu
3apUCOBKU CTPYKTYp HCCIIEIYyEeMbIX CIIJIaBOB B MIPSIMOYTOJIbHBIX pamkax pasmepoMm 60x40 MM c
yKa3aHWEM HAaMMEHOBaHUS N300paKEHHBIX CTPYKTYPHBIX COCTABJISIIONIUX U YBEIHMYECHHUS, TPH KOTOPOM
MPOBOAMIIOCH HCCJENOBaHUE. YKa3aTh HAUMEHOBAHHME CTalld M JaTh XapaKTEPUCTHUKY KauecTBY
CTPYKTYphL. [lpy HanuuuM KayecTBEHHOW CTPYKTYphl OMNPEIETUTh BEJIMYMUHY 3€pHA, MPUMEPHOE
coJiep>KaHue yriepoja U yka3aTh 00JIaCTh MPUMEHEHUS HCCIEAYEMOro CIUIaBa B MPOMBIIIICHHOCTH.
[Tpu Hamuuuu NeeKTHOM CTPYKTYPHI YKa3aTh, KAKOBBI TPUYMHBI HX BO3HUKHOBEHUS, KAK OHA BIUSCT
HAa MEXaHMYECKHE CBOWCTBA M KakUM OOpa3oM ycTpaHserca. B 3akioueHune OTMETHTh KJIacChl
HCCIICTyeMBIX CTaJIel (IO3BTEKTOMIHBIM, IBTCKTOUIHBIA U TIP.), HX CTPYKTYpPY, KOJUYECTBO (a3 B

CTPYKTYpE.

Jlabopamopnas paboma 3.2. « Cmpykmypa u ceoticmea 4y2yHo8»
Cooepotcanue 3aHAMusL.

W3yunuTh U 3apuCcoOBaTh MUKPOCTPYKTYPHI HUTU(OB JIUTEHHBIX UYT'YHOB, IPUMEHSEMBIX MpPU
M3TOTOBJICHUM JETaJeH CYIOBBIX M PHIOOMPOMBICIOBBIX MeXaHW3MOB. ONpENeNnuTh COJepKaHue
yriepojaa B cBOOOJIHOM COCTOSIHUH (B BUE TpaduTa) U B MeTaJuTMuecKoil ocHoBe. [IpoananusmupoBaTth
CBSI3b MEXJY MEXaHWYECKHMMH CBOWCTBAMHU WM CTPYKTypaMu YyryHOB. OmpeaenuTh 0O0JacTH HUX
npuMeHenus. [lonyunTts y nmpenogaBaTelns HUTHg MOPITHEBOTO KOJbIA U aTh OLIEHKY CTPYKTYPHI MO
I'OCT 3443-87, olieHMBaeMbI€ MapaMETPHI.

I'padur:

- (opma rpaUTOBEIX BKITFOUCHUH;

- pa3Mep rpadUTOBBIX BKIIOUYEHUN;

- pacnpenesieHue BKIOYEHHM;

- KOJTMYECTBO BKIIOYCHHIA;

- THTI CTPYKTYPbI METAUNTMYECKON OCHOBBI
- KOJTMYECTBO MEPInTa;

- CTEIeHb JUCIIEPCHOCTH.
dochumHas IBTEKTHKA!

- pacnpe/eneHue;

- TUaAMETP STUEEeK CETKHU;

- IUIOIIAAb HANOOJIBIINX BKIFOUYEHUHN.

Camocmosmenvhas paboma nod pykosoocmeom npenooasamens (CPII)
Ipumepovl npakmuyeckux 3a0anull U Camu 3a0aHUs NPUBOOSMCS 8 Y4eOHO-MemoOUUeCKOM nOCoOUU No
oucyuniume.

Konmponvnvie 6onpocwi

1. Maiite onpenenenue ¢pazam Gepput U ayCTEHUT.

2 Jlaiite onpenenenue ¢a3am NEPIUT U IEMEHTHT.

3 Yro Takoe neneOypur.

4 Kakoe npeBparnierue npoucxoaut mo quanu ECFauarpamMmpr?

5 Kakoe npeBpartenue npoucxoaut o Juauu PSK amuarpammen?
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6 [1o xako¥ IMHUYU AUAarpaMMbl MOXKHO MTPOCIIEIUTh U3MEHEHNE KOHLIEHTPAllUU  yriepoja B
ayCTEHUTE B MPOLIECCE OXIIAXKIECHUSA?

7. CKOJIBKO yTiepoia COCPKUTCS B riepaute?

8. CKOJIBKO yriepoja CoAepKUTCs B neae0ypute?

9. [IpeBparienus B cTajal Mpyu paBHOMEPHOM Harpese.

10.ITpeBparienust B cTaiau Npu paBHOMEPHOM OXJIAXKICHUU.

11. Yrinepoaucteie cTanu (onpeaeieHue, MapKUpOBKa).

12 Kak ki1accupuuupyroTcs CTaiu 1Mo CTpyKType?

13 BiausiHue Koiu4ecTBa yrieposia U BeIMYMHBI 3epHa HA MEXaHUYECKHE CBOMCTBA CTaJIH.
14.0npeneneHue CTPyKTYPHBIX COCTABJISIONIMX CTaJICH.

15.JledexTHBIE CTPYKTYPHI B CTAJISX.

16.IlpumeHenne yraepoaucThiX CTAICH.

17.Ha3zoBuTe BUABI IpUMECEH B CTAIAX U JANTE UX KPATKYIO XapaKTEPUCTHUKY.

18.Yem omacHbl KpaCHOJIOMKOCTb U XJIaTHOJIOMKOCTb CTaJIn?

19.Kakue cranu oTHOCATCS K JIETUPOBAHHBIM?

20.HazoBuTe criocoObl Ki1accu(uKaluu CTaneu.

21 Knaccudukamus ctaim mo Ka4ecTBy.

22.KakoBa 0COOEHHOCTh KJIaCCH(PUKAIIMU KaYECTBEHHBIX YTIICPOAUCTHIX CTaJICH.

23.Kak MapkupyroTcs JerupOBaHHBIC CTATH?

24 BausiHue NETHPYOIIKX 3JIEMEHTOB Ha MOTUMOp(HBIE MPEBPAILIEHUS U CBOWCTBA CTaJeH.
25.CTpyKTypHbIE KJIacChl JIESTUPOBAHHBIX CTaJIEH.

26. B uem pa3Hulia Mex1y nepeieabHbIMUA U JIUTEHHBIMUA YyTyHaMuU?

27. Kaknm (hakropom ompenensiercs: popma CyImecTBOBaHMs yriepoaa B 4yryHax?

28. Kakyro ponp urpaer Mariuii v Hepuil B BBICOKOIPOYHBIX YYI'yHaX?

28. Kakue XMMHYECKHE IEMEHTHI YJIy4IlaloT JIUTEHHbIE CBOMCTBA UyTr'yHa?

30. Uem onpenensiercs oTOeTMBaHUE YyryHa?

31. KakuMy XMMHYECKUMHU AJIEMEHTaMU JIETUPYIOTCS UyTYHbI?

32. Ot KaKux yCJIOBUHM 3aBUCUT METAJUIMUECKAsl OCHOBA KOBKUX UYI'YHOB?

33. Knaccuduxanus 4yryHoB 1o gopme rpagMTOBBIX BKIFOUEHUH.

Jluteparypa [1,2,3]

Pa3nesa 4. OcHOBBI TeOpHH M TEXHOJIOTHM TePMHYECKOW M XMMHKO-TepMHYecKoii 00padoTku
CTaJIH

Tema 4.1 OCHOBBI TEOPUH TEPMHUUECKOM 00pabOTKM CTATU
Jlexyus

Paccmampusaemvie onpocui. 1lpeBparienns GeppUTHO-KapOUTHON CTPYKTYPHI B ayCTEHMUT.
[IpeBpamieHuss NEPEOXNAKAEHHOTO ayCTeHHTA. JluarpamMMa W30TEPMUYECKOTO MPEBPALICHHUS.
MapTreHCcuTHOE  MPEBpALlEHHE B CTAJIH. [Ipomexxyrounoe (OeHHUTHOE) MpeBpallCHHUE.
TepMOKMHETHYECKHE [HarpaMmbl MPEBPALEHUsS NEPEOXJIAKIECHHOro aycreHuta. IIpeBpamenus
MapTEeHCHUTA U OCTaTOYHOI'0 ayCTeHUTA MpH Harpese (oTmyck cranu). Koarynsus kapOuioB.

Tema 4.2 Texnonoeus mepmuieckou 0opabomxu cmanu
Jlexyus

Paccmampusaemvie 6onpocvi.  Omxur lpona: nud@y3sHoHHBINA, peKpUCTALIM3ALMOHHBIH,
BBICOKHW OTITYCK, JUI1 CHSATHS OCTAaTOYHBIX HampspkeHud. Omxur 11 poxa: MoOnHBINA, HENOJIHBIN,
HU30TEPMUYECKUI. Hopmanuzanus. 3akanka. Bpibop TtemmepaTypsl, OXJaXJIaroImied Cpebl.
3akanuBaeMoOCTh U MpoKanuBaeMocTh. CrocoObl 3akanku. OTMyCK: BBICOKUN, CPeIHUN, HU3KUH.
JledekTbl, BO3HHUKAIOIIKE, MPU TepMHUECKO o0OpaboTke cranu. TepmomexaHuueckas oOpaboTka:
HU3KOTEMIIEpaTypHas, BEICOKOTeMneparypHas. IloBepxHocTHas 3aKaika.

Tema 4.3 Xumuko-TepMuieckas oopadoTka.
Jlexyus
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Paccmampuesaemvlre 6onpocei. I1porieccl, MpOTEKAIOIINE TP XUMHKO-TEPMUUYECKON 00paboTKe.
[lemenTarus, MexaHU3M 00pa30BaHUs U CTPOCHUE HUTPOIIEMEHTOBAHHOTO CJ10s. TeXHOIorus ra30Boit
IIEMEHTAIIMK ¥ TBEPJBIM KapOropuszatopom. Tepmudeckas 00paboTKa 1mocje eMEHTAIMU. i CBOHCTBA
LIEMEHTOBAaHHBIX JAeraned. HurpouemeHTtauus. TexHONOrus, Ha3HAYCHHUE. A3oTHpOBaHUE.
Texnonorus, HazHayeHue. IluanupoBanume. TexHonmorusi, HazHaueHue. bopupoBaBHUE,
cwmnupoBanue. Juddy3rnonnas Metamm3anus.

Jlabopamopuuvix pabom pazoena 4:

Jlabopamopuas paboma 4.1. « Tepmuueckas oopabomka yenepooucmulx cmaieiy
Cooepoicanue 3aHamus.

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

MOBEPXHOCTh 00pa3iia ¢ OJJHON CTOPOHBI M Ha HEel MPOU3BECTH ONpeAeIeHUEe TBEpAOCTH 10 PokBemry
(mkana B).2. [IpurotoButh nuind u uccienoBaTh CTPYKTYpy oOpasia noa MUKpockornoMm. CocTaBUTh
PEXUM 3aKaJIKU U IPOU3BECTH 3aKaJKy 00pa3la Mo ITOMY peXUMY.
C o1HO¥ CTOPOHBI 3aKAJIEHHOTO 00pasiia yJaluTh 00e3yTIepOKeHHbIN CII0M, MOTYYeHHBIN B TPOLIECCe
HarpeBa IOJI 3aKaJKy — CHayajga HalWIbHUKOM, a IMOTOM HaXXJAYHOM IIKYPKOWM — M Ha 3TOM
MOBEPXHOCTU MPOU3BECTHU OlpeaeneHne TBepAocTy no Poksemny (mkana C). [IpuroroButs numd u
UCCIIEIOBAaTh €ro CTPYKTYPY MOA MHUKPOCKOmoM. B Haganme mpuroroBieHHs nuimpa HE0OXOIUMO
yIaJIUTh C MOBEPXHOCTU 00€3yTIepOKeHHBIH cinoil. COCTaBUTh PEKUM OTITYCKA M IO HEMY IPOU3BECTH
OTIIYCK 3aKaJ€HHOro o0pasua. 3a4lCTUTh MOBEPXHOCTh 00pa3lia ¢ OJJHOW CTOPOHBI M IPOU3BECTU HA
Hel omnpeaeneHue TBepaoctu no Poksemny (uikana C).

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

oucyuniume.

Konmponvnvie 6onpocwi
1. B ueM 3akirodaeTcst TepMOOOpabOTKa CTaiu,e€ OCHOBHbIE BUBI.
2. Temniepatypbl, COOTBETCTBYIOIINE KPUTHUECKUM TOUKaM (Ac1, A1, Acs, A3, Acm) no nuarpamme Fe

3. IIpouecc u3MeHeHUs CTPYKTYpPBI CTAJIA ITPU HArpeBe 710 TEMIEPATYPhI 3aKaIKH.

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

5. KakoBa 1ieib BBIAEPKKH JeTallel Ipy TeMIepaType Harpesa?

6. Onummure npouecc U3MEHEHMSI CTPYKTYPBI CTAJIA IIPU OXJIaXKIEHUU C PA3JIMYHON CKOPOCTHIO.
7. OxJaX1arIIre Cpeibl, UCIIONIB3YIOIIUECS TTPH TEPMHUUECKOM 00padoTKe.

8. CTpyKTypa cTaIu U €€ MEXaHNYECKHE CBOMCTBA IOCIIE 3aKaJIKU U OTITyCKa.

9. Cranu nmoasepraeMbie MOBEPXHOCTHOM 3aKaJIKe.

10.Ha3naueHne XUMHUKO-TEPMUYECKOH 00pabOTKH.

11.TexHoyOrHs IEMEHTAMH, CTPYKTYPa U CBOWCTBA LIEMEHTUPOBAHHOTO CJIOSI.

12. TexHosorus a30TUpOBaHus, CTPYKTypa U CBOMCTBA a30TUPOBAHHOIO CJIOS.
13.HutponiemenTanys 1 {MaHUpOBAaHUE, TEXHOJIOT U, HA3HAYCHHUE.

14.TexHonorus TepMOMEXaHNYECKOH 00pabOTKHI: HU3KOTEMIIEPATypHOM, BEICOKOTEMIIEpaTyPHOIl.

JIutepatypa [1,2,3]

Paznea 5. IIBeTHBIE cIJIaBbI

Tema5.1 Menp u cIlJIaBbI Ha €€ OCHOBE
Jlexyus

Paccmampusaemvle 6onpocul.  JlaTyHM TpOCThIE U CIHOXHBIE: AeGopMUpyeMble, JTUTEHHBIC.
BinsHue nuHKa Ha MEXaHMYECKHE CBOMCTBA JlaTyHEeW. bpoH3bl. BiusHue o10Ba Ha MEXaHUYECKUE
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cBoiictBa OpoH3. Kiaccudukamusi: OJOBSHHUCTBIE, aJIOMUHUEBbIE, KPEMHHUCTHIC, CBHUHIIOBBIE,
OepuiueBbIe, XpOMHCThIE, HUKeNIeBbIe. CBOICTBA, MPUMEHEHHUE.

Tema5.2 AnroMuHUH U CIIJIaBbl HA €70 OCHOBE
Jlexyus

Paccmampusaemvie 6onpocer. Amomunnii. Kitaccupukanusi amoMUHAEBBIX cIiiaBoB. CrutaBbl
murerinsie: Al - Si, Al - Cu, Al — Mg, xaponpousnsie. JlehopMUpyeMbie TEPMUUECKH YIIPOUHSACMBIC:
JTypaJIFOMHHBI, KOBOYHBIE, BBHICOKOIIPOYHBIC, JKapOIPOYHbIC, CBOHCTBA, MapKHPOBKA, NMPUMEHEHUE.
Tepmuyeckass o0paOoTKa aJIIOMHUHHEBBIX CIUIABOB: 3aKallka, CTapeHue, AU(PPY3HMOHHBIM OTKUT U
PEKPUCTAIUTM3AIMOHHBIH

Tema 5.3 CninaBbl Ha OCHOBE MarHHs, TUTaHA
Jlexyus

Paccmampueaemvie sonpocwl.  JlebopmupyeMble TUTAaHOBBIC — CIUIaBbl. |MTAHOBBIE CILIABBI
nutennble. Tepmudeckas 00paboTKa TUTAHOBBIX CIUTaBOB. CIUIaBbl HA OCHOBE MarHusl JIMTEHHBIC U
nedpopMupyemsIe.

Tema 5.4 Aumugpuxkyuonmsvie cniagvl U Mamepuaivl
Jlexyus

Paccmampusaemvie 6onpocvl. AHTUQPUKIMOHHOCTB. TpeOoBaHUS K aHTU(PPUKIHOHHBIM
cruiaBaM. AHTH(QPUKIMOHHBIC CIUIABBI, KJIacCU(UKAIMS 110 CTPYKType, CBOicTBa. [loAMMITHUKOBEIE
CIUIaBbI Ha OJIOBSIHHOMW, CBUHIIOBOM, M IIMHKOBO OCHOBaX. AHTU(MPHUKIMOHHBIE CIJIABBI HA MEIHOM
ocHoBe. Hemerayuinueckre aHTU(QPUKIIMOHHBIE MaTEPHUAIIBI.

Jlabopamopusie u npaxmuueckue padomsl pazoena 5:

Jlabopamopnuas paboma 5.1.
«Cmpyxkmypa u ceolicmea ysemHulx cniagos. Jlamynu»

Cooeporcanue 3anamus.

W3y4uTh CTPYKTYpbl IJaTyHEW, NPHUMEHSEMBbIX B MAalIMHOCTPOEHUU; TMPOBECTH aHAIHU3
3aBUCHMOCTH MEXKY CTPYKTYpPaMH, MEXaHUYECKHUMH CBOHCTBAMH M 00JIACTHIO TPUMEHEHUS JaTyHEH;
o3HakoMHuTbcst ¢ ['OCTamum Ha saryHu. 3apHcoBaTh CXeMbl MHKPOCTPYKTYp JIaTyHEi;
MPOAHATM3UPOBATh CBS3M MEXKIYy MEXaHWYCCKHMH CBOWCTBAMH, CTPYKTypaMH M XHUMHUYCCKUM
COCTAaBOM JIATyHEH.

Jlabopamopnas paboma 5.2.
Tema: «Cmpykmypa u c8oticmea yeemHulx cniagos. bponsvi»

Cooeporcanue 3anamus.

W3yuuth CTpyKTyphl OpOH3, MPUMEHSEMBIX B MAIIMHOCTPOEHUHU; TPOBECTH AaHAIU3
3aBUCHMOCTH MEXJY CTPYKTypaMH, MEXaHHYECKUMHU CBOHCTBAMH W 0OJIACThIO NMPUMEHEHHUs OpOH3;
o3HakoMUThCsI ¢ ['OCTamu Ha OpoH3BI. 3apHCOBATh CXEMbI MUKPOCTPYKTYp OpOH3; MpOaHATU3HPOBATH
CBSI3M M@Ky MEXaHWYCCKUMHU CBOMCTBAMH, CTPYKTYpaMH M XUMUYECKIM COCTaBOM OpOH3.
Jlabopamopuas paboma 5.3.

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

Cooeporcanue 3anamusi.

[TpakTHdeckoe W3YYCHHWE CTPYKTYp  QIIOMHHHCBBIX  CIUIABOB, TNPUMEHSEMBIX B
MalIMHOCTPOSHUH; aHAINU3 3aBUCUMOCTH MEXAY CTPYKTypaMH, MEXaHMYECKHMHU CBONCTBAMH U
o0mnacThio mpuMeHeHws1, 3HakoMcTBO ¢ 'OCTamu Ha aTFOMAHHUEBBIC CIIJIABHI.

W3y4uuTh 1 3apucoBaTh MUKPOCTPYKTYPHI aTFOMUHUEBBIX CILIABOB, MPOAHATM3UPOBATH CBS3H
MEXTy MEXaHHYECKUMHU CBOHCTBAMH, CTPYKTYpaMHU U XUMHYECKHM COCTAaBOM AJTFOMHHHUEBBIX CIIABOB,
W3YYUTHh MapKUPOBKY.

Jlabopamopuas paboma 5.4
Tema: «AHTUDPUKIIMOHHBIE CTLIABHI»

Cooeporcanue 3anamusl.

W3y4uTh CTPYKTypy H CBOWCTBA METAIUIMYECKUX AaHTU(DPUKIUOHHBIX MAaTEPHAJIOB,
MPUMEHSEMbIX B TMOJUIMIHUKAX CKOJBXEHHs, IPOBECTH AaHAIU3 CBS3eH MEXAYy CTPOECHUEM
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MOJIIAITHUKOBBIX ~CIUIABOB C HMX CTPYKTYpOH ¥ JOMYCTUMBIMH HAarpy304HO-CKOPOCTHBIMHU
XapaKTEPUCTHKAMH.

W3yunTh OCHOBHBIC CBOWCTBA M KPUTEPHH BHIOOpA MOAIIUITHUKOBBIX MaTEepHUaioB, OPOH3 U
JaTyHeW, 1aTh UX OMUCAHUE U 00JaCTH PUMEHEHUS
Ilpakmuueckas paboma 5.1.
Tema: «Bvibop mapku cniasa yeemmuvlx Memanios 0jisi KOHKPEMHbIX 0emalell 8 3a8UCUMOCTU OM
VC08ULL pabombly.

Cooeporcanue 3anamus.
[TproOpereHne HaBBIKOB B pabOTE CO CIIPABOYHOM JINTEPATYPOH 10 BHIOOPY CIIJIaBa IBETHBIX
METAJUIOB B 3aBUCHMOCTH OT YCJIOBUH MX pPaOOTHI.
W3yuuth ycrnoBus pabOTHI 3alaHHON JIeTaly U TpeOOBaHUs, IPEIbABISIEMbIE K HEIl; BEIOpATh CIUIaB
[[BETHBIX METAJUIOB JIJISl U3TOTOBJICHUS 3a/IaHHOM JIETAJIN, H3yYHTh €€ XUMHUECKUI COCTaB U
MeXaHUYeCKHEe CBOMCTBA; JaTh 000CHOBaHME BHIOOpA CIUIaBAa JJIS 33JaHHON JAETAIN; COCTAaBUTh OTYET
0 TIPAKTUYCCKOM 3aHSITHH.
[IpakTryeckoe 3aHsATHE, KaK U MPEIbIIyIIHe, YIUT MOJIb30BAThCS CIIPABOYHOH JINTEPATYPOH, YMEHHUIO
CaMOCTOSITEIILHO Pa300paThCsi B OOJIBIIOM YHCIIE CIUIABOB M MOJI00PE UX ISl H3TOTOBJICHUS JCTaJICH.
JU1st I3rOTOBJICHUS A€TANICH MAITMH U MEXaHU3MOB UCTIONB3YIOT MEHBIE, A TFOMIUHHUEBEIC,
MarHUTHbBIC U TUTAHOBBIC CILIaBbl. [Ipy pereHnn 3a1a4 peKOMEHIyeTCsl KCII0JIb30BaTh YUCOHbIC
noco6ust, 'OCTsI, cipaBOYHHUKH.

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

Koumponvnvie 6onpocwi

1. Kakue criaBbl Ha3bIBaIOTCS JIATYHIMU?

2 Jlerupyromune 3J1eMEHThI, BXOJISAIIUE B COCTAB JIATYHEH.

. MapkupoBKa J1aTyHEM.

. OT 4ero 3aBHUCAT CTPYKTYpa U CBOMCTBA JaTyHEN?

. B ueM cocTouT cymHocTh npouecca 00eCIIMHKOBAHUS JIaTyHEH?

. I'te npuMeHs0TCs TMTEWHbIE TaTyHU?

. OT yero 3aBHUCAT CBOMCTBA Ae(POPMHUPYEMBIX JIATYHEH?

. Kakumu HenmoctaTkamu 001a1at0T JTaTyHU?

9. I'ne mpumMensitoTcs nepopMUpyeMble JTaTyHN?

10. Kakue criaBbl Ha3bIBatoTCst OpoH3aMu?

11. Jlerupyromue 37€MEHThI, BXOSIIUE B COCTaB OPOH3.

12.CBoiicTBa OJIOBIHUCTHIX OPOH3.

13. I'ne npuMeHsIoTCs OJIOBSIHUCTBIE OPOH3bI?

14. VI3ameHeHune cBONCTBA OJIOBSIHHBIX OPOH3 MPU U3MEHEHUH COJEpKaHHs B HUX OJIOBA.
15. Kak mapkupyrotcst 6poH3b1?

16. CBoiicTBa afOMUHUEBBIX OpOH3, IPUMEHEHUE.

17. JlocTOMHCTBA ¥ HEIOCTATKU KPEMHUEBBIX OpPOH3.

18. Buasl TepM0o00OpadOTKH, MpUMEHSIEMBbIE [T YIPOUHEHUS OpOH3.

19. ColicTBa aHTU(PUKLIIMOHHBIX MaT€pPHUaJIOB.

20. Yem BbI3BaH HU3KUH KOA(G(ULUEHT TPEHUS METAJUIO()TOPOILIACTOBBIX MaTepUaIOB?
21. AnroMHHMEBBIE CIUIaBbl TEPMUYECKH HE YIIPOUHSEMBIE.

22. ATIOMUHUEBBIE CIUIABBI TEPMUYECKH YIIPOUYHSIEMbIE?

23. Kakue cruiaBsl Ha3bIBalOT AIOPATIOMUHAMU U KaK OHU MapKUPYIOTCs?
24. Kakue criiaBbl Ha3bIBAIOT CUJTYMUHAMH U KaK OHU MApKUPYIOTCA?
25. Kak BiusieT cozepkanue Si Ha MEXaHUYeCKHe CBOMCTBA CUITYMHHOB?
26. [IpumeHeHne TUTEHHBIX ATFOMUHUEBBIX CIIJIABOB.

27. Ilpumenenue nepopMHUPYEMBIX aTIOMUHHEBBIX CIIABOB?

(98]

003N n K~

Jlutepatypa [1,2,3]
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Pa3zoen 6. Matepuaibl U CIIABBI € 0COOBIMHU CBOMCTBAMU

Tema 6.1 Cnnaswvi ¢ ocodvimu usuveckumu ceoticmeamu. OCHoBHbIE C8eOeHUsL O NPOBOOHUKOBHIX
mMamepuanax
Jlexyus

Paccmampusaemvie sonpocwi. Matepuaiibl BBICOKOM poBoguMocTu. CTalu U CIUIaBbI C
BBICOKHM 3JICKTPHYECKUM conpoTuBiieHneM. CIUTaBbl 7Sl TCH30PE3UCTOPOB. MaTtepuanbl Jis
MOJIBMKHBIX M HETIOABU)KHBIX KOHTAKTOB(TIPUIION )

Tema 6.2. Macnumusie mamepuanvl. Macnumomsekue cniasoi.
Jlexyus

Paccmampusaemvie sonpocvi. OCHOBHBIE CBEJICHUS O MATHUTHBIX CBOMCTBaX. Kiaccudukanus
MarHUTHBIX MaTepraioB. HU3K04acTOTHBIE MATHUTOMSTKAE MaTEPHAIIBI: DJICKTPOTEXHUUYCCKUE CTAJIH,
MepMauion, ambCUudepbl. BBICOKOYACTOTHBIC MAarHUTOMSTKHE MATEepPHAIbI: MarHUTOIUAIICKTPHKH,

beppuTHI.

Tema 6.3. Macnumomeepovie cniasol
Jlexyus

Paccmampusaemvie 6onpocwvl. MarHuTOTBEpAbIE CIUIABBI: JIETUPOBAHHBIC CTAIM 3aKaJCHHbIC Ha
MapTEHCUT, JTUThIE BHICOKOKOAPIIMTUBHBIC CIUIaBBl. MeTalIOKepaMUIECKUE U METAJIIOIIACTUYECKUE
MarHuTbl. MarHuTOTBEpIbIe (hePPUTHI, CINIABBI HA OCHOBE PEAKO3EMENIbHBIX AIIEMEHTOB, IIACTUYECKU
nedopMUpyeMbIe MarHUTOTBEPbIC CILJIABHI.

Tema 6.4. [lusnexmpuueckue mamepuaivi
Jlexyus

Paccmampueaemvie sonpocul. Tlonspuzanus audnektpukoB. CBOHCTBA /7 MaTEepHaIOB
(amekTpuYecKas MPOYHOCTD, AUAIEKTpUdecKue morepH). Kimaccudukarust 1\s Mo HarpeBOCTOMKOCTH.
[Tpo6oit quanekTpukoB. DU3NKO-XUMHUYECKUE CBOMCTBA TUAJIEKTPHUKOB.

7.4. Kakue ¢hakTopsl BIUSIOT HA yIEIHOE COMTPOTUBIICHUE MPOBOIHUKA?
Jlabopamopuwie pabomut pazdena 6:

Jlabopamopnas paboma 6.1. «Hccnedosanue enusHus memnepamypbl Ha Mamepuaibl ¢ pasiudHbim
VOENbHbIM dNeKMPUUECKUM CONPOMUBTIEHUEM )
Cooepoicanue 3aHamus.

W3meputs snexTpoconpoTuBieHne R o0pasnoB: Meau, KOHCTaHTaHa, MaHTaHWMHA U HHUXpOMA.
Pesynbratel ombiTOB 3aHecTd B Tabu. 12. BpluuciauTh yneiabHOE 3JIEKTPOCONPOTHBICHHUE p ITHUX
oOpa3uoB. M3mepuTb B TOH K€ MOCIIEIOBATEIILHOCTH 3JIEKTPOCONPOTHUBIEHHE O00pas3loB MpU
temneparypax: 100, 80, 60, 40, 20°C. Pe3ynbTaTsl onbsIToB 3aHecTd B Tabi. [locTtpouts rpaduueckyro
3aBHCHUMOCTb 3JIEKTPOCONPOTUBIICHUS 00Pa31I0B OT TEMIIEPATYPHI.

Camocmosmenvhas paboma noo pykogoocmeom npenooasamens (CPII)
Ipumepovl npakmuyeckux 3a0anull U Camu 3a0aHUs NPUBOOSMCS 8 Y4eOHO-MemoOUUeCKOM nOCoOUU No
oucyuniume.

Konmponvhvie 6onpocwi

1. Kakue marepuaisl oTHOCATCS K (peppoMarHeTukam?

2. I'ne ucnonb3yroTcsi MAarHUTOMSITKHE MaTEPHAIIbl M KaK OHU Pa3JIeSIOTCS 110 Ha3HAUYCHUIO?

3. Kaxk cTpykTypa 1 criocobb1 00paboTKH BIUSAIOT HA MAarHUTHBIE CBOMCTBA Xkene3a?

4. Kakrie MarHUTHBIC XapaKTEPUCTUKHU JOKHBI UMETh MarHUTOMSTKHE MaTepUaibl U KaKue
3JI€MEHTHI OKA3bIBAIOT CYIIECTBEHHOE BIMSIHUE HA UX CBOWCTBA?

5. C xaKo# 1EeNbI0 B AJIEKTPOTEXHUUECKHE CTAJIM BBOJSAT KPEMHUM U KaK OH BJIMSIET HA UX CBOMCTBA?

17



6. Kakue KpeMHUCTBIE JIEKTPOTEXHUYECKUE CTAlId Bbl 3HAETE, UX COCTAB U CBOMCTBA?

7. Kakue criyiaBbl OTHOCATCS K IEPMAILTIONM, UX XapaKTEPHbIE CBOMCTBA U MPUMEHEHHUS?

8. Kakyro cTanp Ha3pIBalOT MarHUTOAHU30TPOITHOM U TTOYeEMY?

9. [lepeunciure MarHUTOTBEPAbIC MAaTEPUAIbl; KAKUMHU MATHUTHBIMU CBOMCTBAMU OHU JOJIKHBI
o0JanaTe U rae UX UCHOIb3YIOT?

10.Kak BinsieT BeMUMHA 3€pHA HA MarHUTHBIE CBOMCTBA MaTepuasia’?

11. Kakue Marepuaiibl OTHOCST K MPOBOJIHUKAM?

12. O6nacTp npUMEHEHHS TPOBOTHUKOBBIX MAaTEPHAJIOB.

13. YUTo Ha3bIBAIOT YACIBHBIM COIPOTUBICHUEM ITPOBOJAHUKA?

Jluteparypa [1,2,3]
Pa3zoen 7. HemeTtaiuinueckue MaTepuaibl

Tema.7.1 Hememannuueckue mamepuaivl
Jlexyus

Paccmampusaemvie sonpocwi. OcobeHHoctu ctpoenus. Knaccudukanus no cocrasy,
MOJISIPHOCTH U Ap. napameTpam. TepMoruiacTuunble noauMepsl. PeakTtomiactel. Komno3suunoHHbie
MaTepuabl.

Camocmosmenvhas paboma nod pykosoocmeom npenooasamens (CPII)
IIpumepovl npakmuyeckux 3a0anuti U camu 3a0aHUsA NPUBOOAMCS 8 Y4eOHO-MemoOUUecKoM nocoouu no
oucyuniume.

Koumponwvnvie éonpocwi

1.YTo Takoe noaumepnl?

2.Knaccudukaius noauMepoB 1o GopMe MaKpOMOJIEKYII.
3.Knaccugukanus nonuMepoB M0 OTHOLIEHHIO K HarpeBy.
4.Knaccugukanus moJaMMepos Mo MOJASIPHOCTH U IPUPOAE TPOUCXOKICHHUS.
5.Kakue marepuaibl Ha3bIBAIOTCS MjacTMaccamu’?

6.ITpuBenuTe MpUMEPHI MaTEPUAIIOB, KOTOPBIE OTHOCSATCS K IJIACTMACCAM.
7.0co0eHHOCTa CTPYKTYPbI KOMITO3UIIMOHHBIX MaTepHaioB

TexH0/JI0rMsl KOHCTPYKUMOHHBIX MAaTEPUAJIOB
Pa3zoen 1. OCHOBBI MeTANTYPIrUYECKOT0 MPOU3BOACTBA

Tema 1. Cospemennoe memaniypeusueckoe npou3eo0cmaeo.
Jlexyust
Paccmampueaemvlre sonpocul.
[TpouzBoacTBo uyryHa. JlomerHsrit nporecc. OCHOBHBIC (DU3UKO-XUMHUYECKUE MTPOTIECCHI TOTYICHUS
YyryHa B COBPEMEHHBIX JOMEHHBIX Me4ax
Tema .2lIpouzeoocmeo cmanu u y8emMHvIX MEMaiilos
Jlexyust
Paccmampueaemvie sonpocei.
[IpousBocTBO cTanu B 3neKTpornedax.OcoOeHHOCTH TUTABKHU CTANU B PA3IMYHBIX IUIABUIBHBIX
arperatax. CTpoeHue ctaabHOT0 ciuTka. CriocoObl pa3nuBku ctanu. [Ipon3BoaCcTBO Meu.
[TpousBocTBO amoMuHus. CrocoObl BEITUIABKU U paUHUPOBaHUS. XapaKTepUCTHKA
MIPUMEHSEMOTr0 000pyI0BaHus. MaTepuasl, MoTy4aeMble METOIOM TTOPOIIKOBON METAILTYpPTHH.

Pa3zoen 2. OCHOBBI JTUTEIHOTO MPOU3BOACTBA

Tema 1. Quzuueckue 0CHOBbL NPOU3BOOCMBA OMAUBOK. H320mo6eHUe OMAUBOK 8 necuaHvle (hopmbl
Jlexyus
Paccmampusaemvbie sonpocewl.
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[TonsTre o muTeitHom npou3BocTBe. Knaccudukarus cnoco00B H3roTOBIEHUS OTIMBOK. CBECHUS O
JUTEHHBIX cryiaBax. JIuTeiiHbIE CIIaBBl MX TUIABKa W 3ajJHMBKa B (hOpMBL. 3aTBepleBaHHE OTJIMBOK.
Br16op parnmonanbHOTo crmocoda U3roToBJIeHUs OTIIMBOK.VI3TOTOBICHHE OTIMBOK B MecUaHbie (hOPMBbI
W3roroBieHue TUTHIX 3arOTOBOK B pa3oBBIX (opmax. TexHomornueckne TpeOoBaHUs K KOHCTPYKIIUH
TUTHIX aeranei. [IpuHIuIbl pa3padoTKH MOACIBHOTO KOMILJIEKTA 10 YepTeXy. BbriOMBKA, OYMCTKA H
00pyOka oTuBOK. JleheKThI OTIIMBOK, MEPHI X MPERYNPEKICHUS U CIIOCOOBI YCTPAHCHHUS.

Tema 2: H3zeomosnenue omausok cneyuaibHbiMu cnocooamu Tumbsi.

Jlexyus
Paccmampueaemvie sonpocei.

[enTpobexxHoe muThE. JIUThe MO BBILIABISIEMBIM MOJEIIM. ToUHOE MHUTHE, TUTHE B 000JIOUKOBBIE
(hOpMBI, TUTHE B KOKIJIB U Jp. MI3roToBIIEHNE OTIMBOK M3 PA3JIMYHBIX CIIABOB: MPOU3BOJICTBO OTIMBOK
W3 YyTyHa, CTajIu, aTFOMUHUEBBIX CIIJIaBOB, MEJIHBIX, MArHUEBBIX, TATAHOBBIX U Jp. KoHCTpynpoBanue
JIUTHIX JIeTajiel ¢ y4ETOM JIMTEHHBIX CBOMCTB CIJIaBOB. BEIOOP paliMOHaILHOTO CIIOC00a U3TOTOBJICHHS
oTIUBOK. OCOOEHHOCTH KOHCTPYHUPOBAHUS JTUTHIX JCTAICH, ITOJIydaeMbIX CIEIUAIBHBIMU CIIOCOOaMU
JINTHSL.

Ilpakmuueckan paboma pazoena 2:

Ilpakmuyeckaa paboma 6.1. Tema: «Paspabomka mexHonro2uuecko2o npoyecca u32omosieHus
OMIUBKU 8 PA30BOLL NeCUAHO-2TUHUCTIOU opmey.
Cooeporcanue 3anamus.

Hayuuntbcs no ueprexy roroBoil fetaiu pa3padaThiBaTh YEPTEK OTIMBKHU, MOJIEINIH, CTEPAKHEBOTO
simuKa 1 Gopmbl B cOope.

Jl1s 3a1aHHOT0 YepTeka JAE€Talu BHITOJHUTE CIIEAYIOLIEe:

a) BBIOpATh MIOCKOCTh pa3b&éMa MOJIENU U (POPMBI ¢ YKa3aHUEM IO0J0XKEHUs OTIUMBKU B popme B
(Bepx) u H (1m3);

0) BBIMOJHUTB ICKU3 OTIMBKHU C 0003HAYEHUEM PAa3MEPOB MPHUITYCKOB, YKIOHOB, YCaJIKU MeTallia
U CTEP>KHEM;

B) BBITNIOJIHUTH ICKU3 MOJIENH C yKa3aHUEM rabapuTHBIX pa3MepoB;
') HAYEPTUTh CKU3 CTEPKHEBOTO SAIMKA 0€3 yKa3aHUsl pa3MEpPOB;

1) IPUBECTH 3CKU3 COOPaHHOM TUTEHHON (POPMBI B pa3pese ¢ yKa3aHueM e€ 3JIEMEHTOB;

€) J1aTh KpaTKOoe OMMCAHUE MOCIIEJOBATEIbHBIX ONEepaluii IO U3rOTOBJICHUIO JTUTEHHON (OpMBI U
OTJIUBKH.

OcHoBo# AJ1s1 pa3paOOTKH TEXHOJIOTHYECKOI0 MpoIecca U3TOTOBICHUS OTJIMBKU SIBISIETCS YEPTEK
neranu. Ha geprex neranu B coorBeTcTBuM ¢ 'OCT 3.1125—-88 HaHOCAT TEXHOJIOTMYECKHUE YKA3aHHUS,
HEO0OXOIMMBIE JJIs1 U3TOTOBJIEHUS MOJIEIBHOIO KOMIUIEKTa, (JOPMBI U CTEPKHSI, U MOITY4aIOT YePTEK
OTJIIMBKH C MOJIEIIBHO — JIMTEHHBIMU yKa3aHUSAMMU.

Pazoen 3. OcHOBBI 00PadOTKH MeTANIOB AaBJIeHUEM

Tema 1: @uszuxo-mexanuueckue 0cHO8bl 0OPAOOMKU MEeMALNI08 OABIeHUEM

Jlexyus
Paccmampueaemvie sonpocai.

Knaccudpukanns OM/I

OuU3NKO-MeXaHUIECKUE OCHOBBI 00pabOTKM MeTaluioB AaBieHueM. Bausaue OM/] Ha cTpykTypy H
cBolicTBa MeTauia. Biausinue ycnosuit neopmupoBanus Ha nporiecc OMJI. M3rotoBnenne moKoBOK
MalIMHOCTPOUTENbHBIX fAeTaneil. Bunbl mokoBok. KoBka, ropsdas o00bEMHas IITaMIIOBKA,
POTAIIMOHHBIE CIIOCOOBI M3TOTOBJICHHS MOKOBOK. CTPYKTypa TEXHOJIOTHYECKOTO MPOIEecca Topsiae
00BEMHOIT MITaMIIOBKH. JKHaKas mTaMnoBKa. XoJjoaHast 00bEMHas ITaMIIOBKA.

Tema 2 H32omoeénenue MauuHOCmMpoumenbHvlx npoguiel.

Jlexyus
Paccmampueaemvle sonpocul.
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Bunbr mammHOCTpOUTENBHBIX TIpodriieid. [Ipon3BoACTBO MpoKaTaHHBIX Mpoduiel, TPECCOBAHHBIX
npoduieii. BoroyeHne MalimHOCTPOUTENBHBIX Mpoduieit. [IporpeccuBHBIE TEXHOIOTHH ITAMIOBKH
JeTane U3 MopoIIKOB. Buabl n3roraBnuBaeMbix jieraneil. X0J0IHOE BbIAABIMBAHUE U3 CIIEYEHHBIX
MOPOIIKOBBIX 3aTOTOBOK, BBIIABIMBAHIE C AKTUBHBIMU CUJIAMU TPEeHHUS, (HOPMOBAHNE TOHKOCTEHHBIX
BTYJIOK M3 JKEJIE3HOIO NOPOIIKA, IOMOJHUTEIBHOE JIETUPOBAHUE 3aroTOBOK M Jp. TexHUKo-
HYKOHOMHYECKHE TIOKA3aTeId U KPUTEPUU BHIOOpA PALMOHAIBHBIX CHOCOOOB OOpaOOTKM METasoB
nasieHueM. Boei6op criocoba mosryueHus 3aroToBOK U3 pa3IMYHbIX CIJIABOB. TEeXHUKO-3KOHOMHYECKHE
nokazarenmn OMJI.

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

Ilpakmuueckas paboma 3. Tema: «Pa3paboTKa TEXHOJIOTHYECKOTO MPOIECCa U3TOTOBICHUS
ITOKOBKI»
Cooeporcanue 3aHAMUAL.

3aKkpenuTh 3HAHMS, IOIYYEHHbIE HAa TEOPETHYECKUX 3aHATUAX 10 00paboTKe MEeTallJIoB
naBieHueM. Pa3pa0oTaTth TEXHOJIOTMYECKUN MpOLecC MOIYYEHHUs] IMOKOBKU Topsiuell 00beMHOMN
LITAMIIOBKOM Ha KPUBOILUITHOM IOPSYEIITAMIIOBOYHOM IIPECCE B OTKPHITOM IUTamne. B coorsercTBun
C BapMaHTOM 3aJJaHHsl HAUEPTUTh 3CKU3BI 3a/laHHON TOTOBOM /1€TaIM, TOKOBKU U OTKPBITOrO IITaMIIa.
BriOpath TeMnepaTypHblii HHTepBan 00paboTku. OnpenenuTs BpeMs Harpesa 3aroToBku. [Iponssectu
pacuer napameTpoB ropsitueii 00beMHOMN TaMIoBKU. [IpoeKkTupoBaHre TEXHOIOrMUYECKOro Mpoliecca
ropsiueii OObEMHONM INTAMIIOBKM 3aKJIIOYAeTCs B pa3paboTKe dyepTexka (3CKH3a) IOKOBKH,
BBITIOJIHSIEMOT0 HAa OCHOBAaHUM uyepTexka (ICKH3a) TOTOBOM JAETaau U pacyéTe OCHOBHBIX IapaMeTPOB
LITAMIIOBKH, KOTOPBIE 3aHOCATCA B TaOIMILY.

Pazoen 4. OcHOBBI CBAPOYHOT0 MPOU3BO/JACTBA

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

Paccmampusaemvie onpocvl. DU3NKO-XUMUYECKHE OCHOBBI MOTYYEHHS] CBAPHBIX COEAMHEHHH.
Knaccudpukanusa BumoB cBapku. CBapuBaemocTb. CBapouHble HampspkeHus. CBapka JJaBJICHHEM.
TexHonornueckre OCOOEHHOCTH CBapKH pa3JIMYHbIX METalJIoB M crulaBoB. (CBapuBaeMoCTb
YTIEPOAMCTHIX U JIETUPOBAHHBIX CTallel, UyTyHa, MEIH U €€ CIIaBOB, aIFOMUHMSI U €r0 CILIaBOB.

Tema 2: Jyeo6as ceapka niaeneHuem. Texnonocuueckue 0cobeHHOCMU C8APKU PATUYHBIX MEMATI08
U CN1asos.
Jlexyus

Paccmampueaemvle 6onpocel. JlyroBas cBapka miuaBieHueM. CyIIHOCTh IMpoliecca, UCTOUHUKHU
cBapouHOTrO ToKa. OCHOBHBIC METAJUTYPTHUECKHE MPOIIECCH B CBApOYHOU BaHHE. PydHas myromas
cBapka. ABTOMaTH4ecKas JyroBas cBapka moj cioeMm ¢uroca. JlyroBas cBapka B 3alIUTHBIX rasax.
[Tma3MeHHast cBapka. DJIEKTPOIILIAaKOBas CBapKa.
JlazepHas cBapka.

Tema 3: Texnonocuunocms C6apHbIX COCOUHEHUIL.

Jlexyus

Paccmampueaemvie 6onpocei. TeXHOTOTUMYHOCTh CBapHBIX COENMHEHUN. [[OHATHE TEXHOIOTMYHOCTH.
Beibop Meramna, criaBa. Beibop Tuma cBapHOro coenuHeHus. Bpibop ¢opmbl cBapHBaeMbIX
asieMeHTOB. Bbi0op crocoba u Buna cBapku. Beibop cocoba yMeHbIIEHUs! CBApOUHBIX JeopManuit
U HaINPSDKEHUSL.

Konmponvnwvie 6onpocel
1. YcTpoiicTBO 1 IpUHIMI PabOTHI CBAPOYHOTO TpaHC(hopMaTopa.
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2. DneKkTpruYecKasl 1yra U ee CBOMCTBA.

3. BHemHss xapakTepuCTHKA MCTOYHUKA MUTAHKUS U TPEOOBaHMS K HEH.
4. CBapouHbI€ IEKTPOIbI.

5. OCHOBHBIE MMapaMETPhI peKUMa PYYHOU JTyroBOW CBapKu

Jluteparypa [1,2,3]
TemaTnka npakTHyecKux pador pasjaena 4:

Ipaxmuueckas paboma 1. Tema: «Pacder pexuMa py4HON AYrOBOM CBapKu»
Cooeporcanue 3ansamus

[TproOpecTu NpakTUYEeCKUE HABBIKH B BBIOOPE 3JIEKTPOJIOB M pacueTe PEKUMOB PyYHOU JyrOBOM
cBapku. Paccuurtarh pexum pydHou ayroBou cBapku. g pacuera mapamerpoB PJIC umcxomnbie
JIaHHBIE B3STh, COTJIACHO HOMEpA BapuaHTa, 331aHHOTO IperogaBaTeneM. BoiOpars IuameTp
tekTpoga.  OmnpenesnuThb BEIMYMHY CBAPOUHOI0 TOKa 110 popmyste. OnpenenuTs HanpsKeHUe Ha 1yre
1o Gopmyse. BeiOpaTs THI U MapKy 3J1€KTpoAa.

[Tonmy4yeHHble JaHHbBIE 3aHECTH B TaOJIMILY.

Ilpakmuueckas paboma 2. Tema: «Pacuer cCBapHOTO COCTUHEHUSI

Cooepoicanue 3anamust

Bri6path 000pyIoBaHue, CBAPOYHBIC MATEPHAIIBI U PACCUMTATH PEXKUM CBAPKH ISl 33JJAHHOM CBApHOU
KOHCTpyKUuU. OOIIMe MeTOAMYECKHE YKazaHus. 3aJaHhe COCTOUT M3 ABYX BOmpocoB. [lepBbrit
OTHOCHTCS K U3YYCHHUIO CII0C00a CBAPKH, a BTOPOU — K pa3pabdOTKe CXeM TEXHOJIOTHUECKUX MTPOIIECCOB
CBApKU U3ACIHI.

[To mepBoMy Bompocy 3amaHusi CleAyeT JaTh KPAaTKOE OMHCAHHE CYIIHOCTH PacCMaTpUBAEMOIO
rpolecca, ero TEXHOJIOTMYeCKUX 0COOCHHOCTEH.

[To BTOpOMY — pazpaboTaTh CXeMy TEXHOJOTHYECKOTO MpoIlecca CBAPKH C YKa3aHUEM MOpsIKa
HAJOXEHHS] CBapHBIX IIBOB W BUJA COEAMHEHHs, HalpuUMep — MpHUBapKa oOeyailku K JHUILY
KOHCTPYKIIMUA YTJIOBBIM KOJIBIIEBHIM IIIBOM. BBITIOMHUTE pacdyeTbl OCHOBHBIX TEXHOJIOTHUYECKUX
MapaMeTpOB B COOTBETCTBUH C BAPUAHTOM 33/IaHUS YKa3aHHOTO MPENOAABATEIEM.

Pazoen 5. ®uU3MKO-MeXaHMYeCKHe OCHOBbI O00paGOTKM KOHCTPYKHHOHHBIX MAaTepHaJioB
pe3aHueM

Tema 1: Memoowi hopmoobpazosarnus nogepxnocmeti demaieti MAulUuH.
Jlexyus

Paccmampusaemvie sonpocsi.
OU3NKO-MEXaHUYECKUE OCHOBBI 00OpaOOTKM KOHCTPYKIIMOHHBIX MaTepuaioB pe3aHueM. Cxembl
o0paboTku pe3anueM. Metoabl (HOpMOOOpa3oBaHUs TMOBEPXHOCTEH JeTane MammuH. Pexumbl
pe3aHus, TEOMETpHUs CpPe3aeMOro CIosi, MIEPOXOBATOCTh IMOBEPXHOCTH. DuU3MYecKas CYIIHOCTh
nporecca pe3anus. O0padaThIBaeMOCTh KOHCTPYKITHOHHBIX MAaTEPHAIIOB pe3aHueM. TeXHOIOTHIHOCTh
KOHCTPYKIUU JeTaneil MamuH. TeXHOJIOrH4ecKrue OCOOCHHOCTH MPOCKTHPOBAHUS M HM3TOTOBICHHS
JeTajied W3 KOMITO3UIIMOHHBIX MaTepHalioB. TEeXHOJOTHYeCKHe TpeOOBaHHS K KOHCTPYKITUSIM
M3TOTOBIISIEMBIX JIeTajlei, 0COOCHHOCTH IOTIOTHUTEIHLHOM MEXaHHUECKOH 00pabOTKH 3ar0TOBOK.

Tema 2: HncmpymenmanbHvle Mamepuabl.
Jlexyus
Paccmampueaemvie sonpocei.
NHcTtpymenTanbHble MaTepuansl. CBolicTBa. MHCTpyMeHTanbHbIE CTAM, TBEPABIE CIUIABBI U JIP.

Tema 3: Memannopescywue cmanxu.
Jlexyus
Paccmampueaemvlre eonpocul.
Metamnopexymue cranku. Knaccudukanusi, mpuBoapl, KHHEMaTHYECKHE CXEMbI METAIUIOPEIKYIIUX
CTaHKOB. TexHWKa 0€30MacCHOCTH M OXpaHa OKPYKaIoIIeH CpeIbl.
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Tema 4: Obpabomka 3a20m0B0K HA MOKAPHBIX, CEEPAUTbHBIX, (Dpe3epHbLX, 3Y0000pabamuvleauux
CMAHKAX.
Jlexyus

Paccmampusaemvle onpocoi.
O06paboTKa 3aroTOBOK Ha TOKAPHBIX, CBEPIMIBHBIX, (Ppe3epHBIX, 3y0000padaThIBAIOIINX CTAaHKAX.
Turbl CTaHKOB TOKApHOH TPYNIIBI, PEXKYIIUHA WHCTPYMEHT, TEXHOJIOTUYECKAas OCHACTKA TOKAPHBIX
CTaHKOB. TeXHOJIOTHYECKUE TPEOOBAHUS K KOHCTPYKIIHSIM H3TOTOBIIIEMBIX JeTajei. XapaKkTepUCTUKA
METOJa CBEPJICHUS, THUIIBI CTAHKOB, MHCTPYMEHT, OCHACTKa, CXEMbI 00paboTKH. XapaKTepUCTHKA
MeTozaa (hpe3epoBaHMs TUIBI CTAHKOB, HHCTPYMEHT, OCHACTKA, CXeMbI 00pa0OTKH. XapaKTepUCTHKA
dbopmooOpazoBarusi (PacoHHBIX TPOGUICH, THMBI 3y0000padaTHIBAIOIIMX CTAHKOB, MHCTPYMEHT,
OCHACTKa, CXeMbI 00pa0OTKH.

Tema 5: Obpabomxa 3a20mo6oK HA WNUDOBATLHLIX cmaHKax. Memoovl omoenourol 0opabomku.
Jlexyus
Paccmampusaemvie  6onpocvl.  OOpaboTka 3aroToBOK Ha  HUIM(OBaJIbHBIX  CTAHKAX.
XapakTeprucTuka MeTojia NUM(oBaHus, pSKUMBI Pe3aHusl, HHCTPYMEHT, OCHACTKA, CXeMbI 00pabOTKH.
MeTtoapsl OTAENOYHON 00paOOTKHU: MOJUPOBAaHUE, MPUTHUPKA, XOHHUHTOBaHHE, CcynepUHHUIT U Jp.
MeTo61 00pa0bOTKH 3aTOTOBOK 0€3 CHATHUS CTPYKKH: TIACTUYECKOE Ie(hOpMUPOBAHKE, OOKATHIBAHUE
U pacKaThbIBaHUE, aTMa3HOE BBITTIAXKHBAHUE, KATMOPOBKA OTBEPCTUH U JIp.

Tema 6: Texnonoeuueckue o0cobeHHOCMU NPOEKMUPOBAHUL U U320MOGIeHUs Oemaeli U3
KOMNO3UYUOHHBIX MAMEPUANO8.
Jlexyus
Paccmampusaemvie 6onpocwi. TexHonornyeckrne 0COOEHHOCTH MPOSKTUPOBAHMS U M3TOTOBJICHUS
JeTaneil 3 KOMIO3UIIMOHHBIX MaTepuaioB. TexHonornueckue TpedoBaHus K KOHCTPYKITHSIM
M3TOTOBJISIEMBIX JIeTaIei, 0COOCHHOCTH JOTIOJHUTEIHHOM MEXaHUYECKOH 00paOOTKH 3ar0TOBOK.

TemaTnka npakTHYeCKUX padoT pa3aena 5:

IIpaxkmuueckas paboma 1. Tema: «Ycnosnvie 0603nauenus 8 KUHEMAMUYECKUX CXEMAX CIAHKOBY.
Cooeporcanue 3anamus.

O3HAaKOMUTBHCSA C MPUHLUIIAMHU KJIacCU(PHUKAMU M HyMEpaluu METAJUIOPEKYIIUX CTAHKOB, C
YCIOBHBIMHU O003HAYEHUSIMU B KUHEMAaTHUECKUX CXEMaxX CTaHKOB, IMOJIYYUTh HaBBIKU B COCTaBIICHUH
U YTCHHUHN KHUHEMAaTHYECKHX CXEM CTaHKOB. I/I3y‘-II/ITI) IMMPHUHOMUIIBI KJ'IaCCI/I(bI/IKaIII/II/I n HyMCpanuu
METAJUIOPEXKYIIUX CTAaHKOB. VI3yunTh yCIIOBHBIE 0003HAYEHUsI B KHHEMATHUYECKUX CXEMaxX CTaHKOB.

C MakeTa HAcCTOJIbHO-(PE3EPHOTO CTaHKa COCTaBUTh KUHeMaThueckyiro cxemy. [lomb3ysich
YCJIOBHBIMH 00O3HAYEHUSIMU MOCTPOMTHh KHHEMATHYECKYI0 CXEMY HacTOJIbHO-(pPEe3epHOro CTaHKa
(McxXonHbIE TaHHBIE K BApHAHTaM UHIUBUIAYAIbHBIX 33J1aHUN K IPAKTHUECKON pabore).

[loncunTaTh mepenaTOYHbIE OTHOLICHWS Tepenad, BXOJAIIMX B 3alleluleHue, olIee
HepeaToYHOe OTHOIIEHHE, YMCII0 000POTOB HA IINHHAEE B COOTBETCTBIH CO CBOMM BapHaHTOM.

CocTaBUTh YpaBHEHUE ITTABHOTO JBMKEHUSI KWHEMATHYECKOM LIEeMH 110 3a/1aHUIO NPEToAaBaTeNs.

IIpakmuueckas paboma 2 Tema: « Ycmpouicmeo moxkapHo-6uHmope3Ho20 CMaHKay.
Cooeporcanue 3anamus.

N3yunTh TEXHOJOTHIO (GOPMOOOPa30BaHUs MOBEPXHOCTEH 3arOTOBOK Ha TOKAPHO-BUHTOPE3HOM
cranke. [lomcunTarh CKOPOCTH pe3aHUs MO JAMAMETPY 3aroTOBKM U €€ YacTOTe BpALICHUS.
[ToncunTaHHYI0 CKOPOCTH pE3aHMs yKa3aTh B cxeme 00paboTKu. M3yduTh yCTpOMCTBO TOKapHO-
BHHTOpE3HOro cranka 1K62.

Ipaxmuueckaa paboma 3. Tema: «Ycmpoiicmeo eepmuxanvHo c8epiuibHO20 CMAHKA U pabdomul,
8bINOIHAEMbIE HA HEM).
Cooepoicanue 3anamus.

N3yuenne TexHonoruu ¢GopmMooOpa3oBaHUsI IIOBEPXHOCTEH 3aroTOBKM Ha BEPTUKAIBHO-
CBEpJIWJIbHOM cTaHke. HarnsaHble mocoOusi Mo BepTHUKaIbHO-CBEPIUIBHOMY CTaHKY CO LITaTHBIMHU
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MPUCTIOCOOTICHUSMH: KOMILIEKT CBEPJI; KOMIUIEKT U3MEPUTENbHBIX cpelcTB. M3yunTh BepTHKaAIbHO-
CBEPJIWJIbHBINA CTAaHOK. BBIYEPTUTH ACKU3 CBEpIA, 3aMEPUTh €r0 pa3Mepbl M YIJIbL, YKa3aTb UX Ha
3CKH3€e. 3apucoBaTh CXEMbl 00pabOTKH Ha BEPTHKAIbHO-CBEPJIMILHOM CTaHKE MHCTPYMEHTOM I10
3aJIaHUIO IIpenoaaBaTes.

IIpaxkmuueckas paboma 4. Tema: «Konconvno-gpesepHulii cmanok u pabomel, GbINOIHAEMbIE HA
HeM».
Cooepoicanue 3aHamus.

N3ydenue Texnonoruu hpe3epoBaHus IOBEPXHOCTEH 3arOTOBOK, 03HAKOMJICHUE C YHUBEPCATBHON
JETUTEIILHON TOJIOBKOW, THIIaMH (pe3 B Mpolecce MPOBEACHUS TPAKTUIECKUX padoT Ha (pe3epHOM
craHke. MI3yunTh KHHEMaTHYECKYIO0 CXeMY KOHCOJIBHO-(pe3epHOoro cranky 6P82.

N3yunts TexHomoruo GopmMooOpazoBaHus MOBEPXHOCTEH 3arOTOBOK Ha KOHCOJIBHO-(hpe3epHOM
cranke OP82. IlpuBectn cxemy o00paGoTku ¢pe3oi (BblmaHHOM MpenoaaBateneM). H3yuunThb
KHHEMaTHYECKYIO CXeMY YHUBEPCAILHOM JETUTEIbHON TOJIOBKH.

PaccunTare uncio oOOpPOTOB PYKOATKH AETUTEIBHON TOJOBKH MJISi MPOCTOTO JIEICHUS TI0
3aJ]aHUIO MTPEToJaBaTes.

Ipaxmuueckas paboma 5 Tema: «l eomempus mokapHo2o pe3ya.
Cooeporcanue 3aHAmMusL.

N3yueHnne 0OCHOBHBIX YIJIOB peXyllIei yacTu pe3ua. M3yueHure BIUsiHUS YTII0B HA POLECC PE3aHUS
Y Ka4ecTBO 00paboTaHHON MOBEPXHOCTH. O3HAKOMHTBHCS C U3MEPHUTEIBHBIM ITPHOOPOM;

WsmepuTs yrisl a, B, v, 0, €, @, ¢1. Pe3ynbraTel u3MepeHuii 3aHeCTH B TPOTOKOI; COCTABUThH OTYET
0 pabore. Bprueptuth cxemy o00pabOTKM JeTaiyd MpeanokeHHbIM pe3noMm. Ha cxeme ykasarb
oOpabaTeiBaeMyl0 u 00pabOTaHHYIO MOBEPXHOCTH, MOBEPXHOCTh pE€3aHUsl, IJIABHYIO PEXYIIYIO
KPOMKY, HallpaBJIEHUE TJIaBHOT'O JIBUKEHUS (3arOTOBKH) U ABUKEHUS [10/1a4M (pe3La).

W3mepuTh 1 BHECTH B IIPOTOKOJ U3MEPEHUI OCHOBHBIC pa3MephI peslia: JUIHHY pe3a L, ceuenue
pe3ua B x H. M3mepuTh yriibl pe3na uCroiab3ys HaCTOJIbHBINA yriomep. JlaHHbIe 3aHECTH B TPOTOKOJT
U3MEPEHUM.

IIpakmuyeckasn paboma 6 Tema: «Texnonoeus o6pabomxu Memaniosy.

Cooepotcanue 3anamust.

CornacHo BapHaHTa 3a/1aHUS BBIIIOJIHUTE: ONPE/IeNIeHUe THUIla MPOU3BOCTBA B 3aBUCIMOCTH OT
IIPOU3BOJICTBEHHON IIPOrPAMMBI BBIITYCKa J€TaJeH.

Marepuan netanu M ero cBoiicTBa. BbiOop BHJa 3aroToBKH U crocoda ee MosydyeHHs (JIUThe,
oOpaboTka naBieHueM, cBapka). CocTaBieHHE TEXHOJIOTMYECKOTO MapIIpyTa U3rOTOBJICHUS JETAIH.
Beibop HeoOxoaumoro o060pyAOBaHHS W TEXHOJOTMYECKOM OCHACTKU (MPHUCIIOCOONCHUM s
3aKpeIUICHUs] 3arOTOBKHM), PEXYIIET0 W M3MEpUTEeNbHOr0 MHCTpyMeHTa. COCTaBUTh pa3BEPHYTHIH
TEXHOJIOTHYECKUHN ITPOIIECC M3TOTOBIICHUS IETANIU C 3alI0JTHEHUEM OTIEPAllMOHHBIX KapT MEXaHUYECKOIH
00paboTKH JeTalH.

Koumponwvnuvie 6onpocwi

1.I'naBHOE nBM>XEHUE NpU TOUeHHUH. Llenb rmaBHOro JBMKEHHUS 110 KHHEMAaTUYEeCKOM CXeMe CTaHKa.
2.JIByKeHHME T0/1a4 TP TOYCHUH.
3. OOpaboTka 3aroToBOK Ha TOKapHO-BUHTOPE3HBIX cTaHKax. CXeMbl pe3aHuss 1O 3aJaHHI0
MpernojaBaTes.
4.O5neMeHThl peXuMa pe3aHus Mpu ToueHuHu (TyOuHa pe3aHus t, MM, Tojmada S, MM/00, CKOPOCTh
pe3anus V, M/MHH.).
5.ITocnenoBarenbHOCTH BEIOOPA peKUMa pPe3aHHUSL.
6.IIpucnoco6eHust 1711 yCTAaHOBKHU M 3aKPETUICHUS 3aTOTOBKH.
7.0cHOBHBIE PaOOTHI, BHIOJIHIEMBIE HA TOKAPHO-BUHTOPE3HBIX CTAaHKAX.
8.OCHOBHBIE YaCTH U 3JIEMEHTHI BEPTUKAIbHO-CBEPIMIBHOTIO CTaHKA.
9. I'maBHOE nBUKEHUE NIPU cBepiieHUH. L{enb ri1aBHOro IBUXKEHUSI 10 KHHEMATUUECKOU CXeMe CTaHKa.
10./IBmkeHue Mo1auu Mpy CBEPIICHUH.

11.OnemMeHThI pexuma pe3aHusl.

12.ITocnenoBaTenbHOCTH BEIOOpA peKUMa PE3aHMS.
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13. KoHCTpyKIIHSI 1 OCHOBHBIE YacTH CIIUPAILHOTO CBEpIIa.
14I".eomeTpuyecKkue napaMeTpbl CIUPAIILHOTO CBEPJIA.
15.06paboTka 3aroTOBOK Ha CBEPJIMIbHBIX cTaHKax. CXeMbl pe3aHus Mo 3aJIJaHUIO0 MPernoaBaTes.
16.OcHOBHBIE paOOThI, BHIIOJIHAEMBIE HA CBEPIMIIbHBIX CTAHKAX.
17. TexHnonornyeckue BO3MOKHOCTA 00pabOTKH 3ar0TOBOK Ha (Ppe3epHBIX CTaHKaX.
18. Bunsl ¢pe3, ux npuMeHeHHE.
19.I'maBHOE NBMIKEHUE U ABMKEHHUE TTOIaUd TIPH ppe3epOoBaHUH.
20.0neMeHTBl  peXMMa pe3aHdus TOpu  (Ppe3epoBaHUM: TIIyOMHA pe3aHus, I[0ojJaya, IIHpUHA
(bpe3epoBaHusl, CKOPOCTb PE3aHUS.
21.JlenutenbHbIE TOJOBKH, UX MPUMEHEHHE.
22.Cnoco0 HaCTpOMKHK Ha MIPOCTOE JICIICHHE.
23Hape3anue BUHTOBBIX KaHABOK.
24. OtaenoyHble METOIBI 00PabOTKH

5. YueOHoO-MeTOAMYECKOE 00ecieYeH e A1l CAMOCTOATEIbHOM PadoThI

o0yyarimxcs
CornacHo TpeOOBaHHMSM HOPMATHBHBIX JTOKYMEHTOB, CAMOCTOSITENIbHAS PadOTa CTYICHTOB
ABIISICTCS 00S3aTENIbHBIM KOMIIOHEHTOM O0Opa30BaTeNbHOTO IpoIlecca, TaK Kak oHa oOecreymBaeT
3aKpeIUICHUE TMOJy4aeMbIX Ha JICKIIMOHHBIX 3aHATUSAX 3HAaHUH IyTeM MPHOOPETCHUS HAaBBIKOB
OCMBICJICHHS U PACIIMPEHUS UX COJIEPIKAHMS, HABBIKOB PEIICHHSI aKTYaJIbHBIX TPOOIeM OpPMHUPOBAHUS
OOIIEKYJIbTYPHBIX M MPOPECCHOHATBHBIX KOMIIETCHIUH, HAyYHO-UCCIIEI0BATEIBCKOW JEeSITEIbHOCTH,
MOJITOTOBKH K CEMHHApaM, JJabopaTOpHBIM paboTaM, clladye 3a4eToB U IK3aMeHOB. OCHOBHOM IEINBIO
CaMOCTOSITENTLHOW pabOTBl CTYIACHTOB SIBISETCA YIydlleHHE TNPOo(hecCHOHAIBHOW TOATOTOBKU
CHEIHNAMCTOB, HAMIPaBJIEHHOE Ha ((OPMUPOBAHKE CUCTEMBI (DYHAAMEHTAIBHBIX U MPO(ecCroHAIbHBIX
3HaHI/II\/'I, YMeHI/Iﬁ N HaBBIKOB, KOTOPBLIC OHHU MOTJIHA OBl CBO60I[HO U CaMOCTOATCIbHO IMPHUMCHATL B
MPAKTUYECKON ACSITENFHOCTH.
CamocrosiTenbHas paboTa B paMkax o0pa3oBaTebHOTO MPOIlecca B By3€ PEIIaeT CIENYIONne
3aJ1auu:
J 3aKperyiecHue W paclIMpeHue 3HaHWM, yMEHUH, TMONY4YeHHBIX CTYIAEHTaMH BO BpeMs
ayUTOPHBIX M BHEAYAUTOPHBIX 3aHSATHH, MPEBpaAIeHHEe WX B CTEPEOTUIBI YMCTBEHHOW U
buznueCcKoil NesATeNbHOCTH;

o NpUOOpeTEeHUE TOTIOTHUTENBHBIX 3HAHUN M HABBIKOB IO JUCITUILINHE;

. dbopMUpOBaHHE W Pa3BUTHE 3HAHWUN M HABBIKOB, CBA3aHHBIX HAYYHO-UCCIIEIOBATEIHCKOMN
JIeSATETLHOCTBIO;

. pa3BUTHE OpPHUEHTAIIMM ¥ YCTAaHOBKM Ha KAauyeCTBEHHOE OCBOEHHE O00pa30oBaTEIbHOM
IpOrpaMMBlI;

° Pa3BUTHEC HABBIKOB CaMOOpPTraHU3alluu;

. dbopMUpOBaHHE CAMOCTOSITEILHOCTH  MBIIUICHHUS, CIHOCOOHOCTH K  CaMOPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTn3alliu;

. BBIPa0OTKAa HABHIKOB A((PEKTUBHON CaAMOCTOSTENHFHON MPO(EeCCHOHATBFHOM TEOPETHUECKOH,
MPaKTUYECKON U yU4eOHO-HCCIIeIOBATEIHCKOMN ACITEIHHOCTH,

° pa3sBUTHE YMEHHUSA UCIIOJIb30BaTh HAYYHO-TEXHUYECKYIO JIATEPATYpy U HOPMATUBHO-
METOIMYECKUE MaTepHUAIIbl B TPAKTUYECKON JAESATENbHOCTH;

J yIIyOJieHne W pacimpeHre npodecCHoHANbHBIX 3HAHUN CTYIEHTOB, (JOPMUPOBAHUE Y HUX

HHTEpCCA K y‘-ICGHO-HOf&HaBaTCJ'ILHOﬁ ACATCIIBHOCTH.

CaMocTosTenpHas pa60Ta CTYACHTOB BKJIIOYACT B ce0s:

J U3Y4YEHHUE TEOPETHUYECKOI0 MaTepuala U COCTaBICHHE KOHCIEKTA JIEKIMH, €CIM CTYINEHT
OTCYTCTBOBAJI HA IIApe WJIM YTO-TO yIyCTHUJ,

J MOJATrOTOBKA K J1a0OPaTOPHBIM 3aHSATHUSAM, OTBET Ha BOIPOCHI B KOHIIE KaXKIOH JICKLIUY;

J IOUCK W TpopaboTka MaTepuayioB M3 MHTEpHET-pecypcoB, HAYYHBIX MYOJUKAIUl IpH

MOJATrOTOBKE MaTepHalia K HaydHO-TIpakTh4deckoi koHpepenuuu BY3a;
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J MOJIFOTOBKA K NTOTOBOMY KOHTPOJIIO 3HAHUM 110 TUCHUIUIMHE (3a4€T).

6. q)OHIl OIICHOYHBIX CpeI[CTB JIA IIpOBeI[eHI/lH HpOME)I(yTO‘IHOﬁ aTrTeCrTanumn
Oﬁy‘lalOl]_ll/IXCﬂ o0 JTUMCIHUIIJIMHEC
®DoH/T OLIEHOYHBIX CPEACTB JUIsl MTPOBEACHHS MTPOMEKYTOUHON aTTeCTallud O0y4YaromuXcs 1Mo

aucuuiuinHe «MaTepuanoBeleHHe U TEXHOJIOIMs KOHCTPYKIIMOHHBIX MAaTEpHajioB» IIPEICTaBICH B
NPUIIOKEHUHU K pabodeil mporpaMMe AUCHUILIMHBI M BKJIIOYaeT B ceOst:

J NepeueHb KOMIETEHIMH C yKa3aHHEM JTaloB HMX (OPMUPOBAHMS B IPOIECCE OCBOCHHSA
00pa3oBaTeNbHON IPOTPAMMBI;

J OIMCAaHUE TOKa3zaTelel M KPUTEPUEB OLICHMBAHUS KOMIIETCHIMH Ha DPa3IM4YHBIX 3Tamax HX
(dbopMupoBaHUs, ONIMCAHNE IIIKAJI OLCHUBAHMS;

J THUIOBBIC KOHTPOJIBHBIC 33/IaHHsI HJIM MaTepualibl, HEOOXOAMMBIE ISl OLIEHKH 3HAHWH, YMEHUH,
HaBBIKOB M (WJIM) OIbITA JIESATEIBHOCTH, XapaKTePH3YIOIIUX JTambl  (HOPMHUPOBAHHMS
KOMIICTEHITHIA;

J METOAMYECKUE MaTePHaIbl, OTPEICISIONINE MPOIIETypPHl OLICHUBAHUS 3HAHUH, yMEHUI, HABBIKOB

1 (WIH) ONBITA IEATETLHOCTH, XapaKTEPU3YIOIIUX ATarbl (POPMUPOBAHUS KOMITETCHIIUM.
3 cemecmp
Bonpocul 0nsa nposedenus npomexcymouHoi ammecmayuu no OucyuniuHe (3avem)

1. ATOMHO-KPUCTAJUIMUECKOE CTPOCHUE BEUIECTB. THUIIBI KPUCTAINIMYECKUX PEILIETOK, UX IapaMeTpBhI.
2. Kpucramnmuzanus. [lomumopdusm. AHH30TpOIIHSI.

3. MeTopl uCIIBITaHUSI MAaTEPUATIOB.

4. OCHOBBI TEOpPHH CIUIABOB. /larpaMma cOCTOSTHUS CILIaBOB C 00pa30BaHUEM HEOTPAHUYEHHBIX
TBEPABIX PACTBOPOB.

5. JIlnarpaMMa COCTOSIHUS CIUIABOB C ITOJHBIM OTCYTCTBHEM PACTBOPUMOCTH JIEMEHTOB

6. JluarpaMma COCTOSIHUS CIUIaBOB ¢ 00OpPa30BaHUEM OTPAaHUUYEHHBIX TBEPJIbIX PACTBOPOB.

7. JlnarpaMma COCTOSIHUS CIIaBOB ¢ 00pa30BaHMEM yCTOWYMBOIO XUMUYECKOTO COETUHEHHUS.

8. CBsI3b CBOICTB CIIJIaBOB ¢ TUIIOM Juarpammsl. 3akoH KypHakosa.

9. TBeprocTb. MeToabl ONpEEIIeHNs] TBEPIOCTH.

10.[lnarpamMma cocTosiHuS xene30-yriepol. CTpyKTypHbIE COCTABIISIOIINE KEJIE€30yTIePOAUCThIX
CILIaBOB.

11.Cranu yrnepoaucteie. Knaccudukaius no CTpykType U Ha3HAYCHHIO, MapKHUPOBKA.
12.Yyrynsl. Knaccudukarus, MapkupoBKa.

13.Cepsiii uyryH. CTpyKTypa, CBOICTBA, IPUMEHEHHUE.

14.KoBkuii uyryH. CTpyKTypa, CBOICTBa, IPUMEHEHNE

15.BbICOKONTPOYHBIN YYT'YH C MIApOBUIHBIM rpadutrom. CTpyKTypa, CBOWCTBA, IPUMEHEHHE.
16.BBICOKOIIPOYHBII YYT'YH ¢ BEpMUKYIISIpHBIM rpadgurom. CTpyKTypa, CBOMCTBA, IPUMEHEHHE.
17.Cranu nerupoBanuble. Kiaccugukanms, MapkupoBKa.

18.0OcHoBBI TeOpHH TepMuueckoit 00padoTku. Buast TO, TexHOMOTHS.

19.3akanka, TexHoyiorus, Ha3HayeHue. Buael 3akanku. CTpyKTypHBIE IPEBPALICHUS ITPH 3aKAJIKE.
20.0tnyck, TeXHOJIO0TUsl, Ha3HaueHue. Buapl otiycka. CTpyKTypHBIE IPEBPALICHHSI TIPU OTITYCKE.
21.0Txkur, BUIAE OT)KUTA, TEXHOJIOTHS, HA3HAUYCHHE.

22.Hopmanu3zanusi, TEXHOJIOTHsI, HA3HAYEHHE.

23. Xumuko-Tepmuueckas oopadotka, Buasl XTO.

24 IlemeHTanus, TEXHOJOT U, HA3HAUCHHE.

25.HutpouemeHTanusi, TEXHOJIOTHsl, HA3HAYEHHE.

26.A30THpOBaHKE, TEXHOJOTHI, HA3HAYCHUE.

27.bpon3sl. CocraB, CBOMCTBA, MAPKUPOBKA, IPUMEHEHHE,

28.JIarynu. CocTaB, CBOMCTBa, MapKUPOBKA, TPUMEHEHUE.

29. ATIOMUHMIA U CIIJIaBbI HA €r0 OCHOBE (JIUTCHHBIC)

30. ATIOMUHHI | CIJIaBBI HA €r0 OCHOBE (ehopMUpyEMbIE, TEPMUUECKH YITPOUHSIEMBIC)

31. ATIOMHHHUH ¥ CIUTaBBI HAa €T0 OCHOBE (IepopMUpYyEMbIe, TEPMUYECKH HE YIIPOUHSEMbIE)
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32. AHTUPPUKITMOHHBIC CIIJIABbI (METAUTMYECKHE, HEMETAJUTMUECKHE ).

33.Kpurepuu xJ1aJoCTOUKOCTH MAaTEpPUAJIOB.

34.X1an0CTOUKHE CTAIH.

35.Xnagocroiikue CIuiaBbl.

36.HemeTramnmyeckue XJ1aIoCTORKUE MaTepUAIIbI.

37. CrutaBbl BBICOKOHM TIPOBOJIMMOCTH, BEICOKOTO COTPOTHUBIICHUSI.

38 Knaccudukanusi HeMEeTaJUIMYECKUX MaTePHAJIOB: TI0 COCTaBY, OTHOILLIEHHUIO K HAarpeBy,
MOJISIPHOCTH.

39. TepMoIIaCTUYHBIC MTOJTUMEPHI, CBOMCTBA, 00JIACTH TPUMEHEHUS.

40 TepmopeakTuBHbIE TOTUMEPBI. OCOOEHHOCTH CBOMCTB M 00JIACTH TPUMEHEHUS.

4 cemecmp
Bonpocwul 0152 nposedenus npomexcymounoil ammecmauuu no oucyuniune (IK3amen)

1. Ompenenenue, 1enb AUCHUUIUIMHBL, €€ POJIb U MECTO B KOHCTPYKTOPCKO-TEXHOJIOTHYECKOM

MOJITOTOBKE WH)KEHEPA.

TexHonornyeckast HoAroToOBKa MPOU3BOJICTBA B MAIIMHOCTPOCHHUHU.

3. Drtambl TEXHOJIOTUYECKOH IOATOTOBKM TPOM3BOJCTBA, OCTABICHHWE TEXHUYECKOTO 3a/aHus,

MOATOTOBKA ACKU3HOTO U paboyero mpoeKTa.

O1eHKa TEXHOJIOTUIHOCTH KOHCTPYKIIUH: TEXHOJIOTHIECKHE BO3MOKHOCTH 000PYJOBaHUSI.

Pa3paboTka TEXHOIOTMYECKHX IMPOLECCOB OOpabOTKU JeTanell U COOpPKU U3JENUN ¢ TEXHHKO-

SKOHOMHMYECKUM 0OOCHOBAHUEM.

6. IIpoexTupoBaHUE TEXHOIOTUYECKOM OCHACTKH.

VYnpaiieHue noAroToOBKOM NMpou3BO/ICTBA (KaJeHJapHbIE IJIAHBL, CPOKH).

8. TexHonmormyeckune XxapaKTePUCTUKH TUIOBBIX 3arOTOBUTENBHBIX MPOIECCOB, METOJIOB 00Pa0OTKH
1 COOpPKHM TPY M3TOTOBJICHUU MAITUH.

9. Pa3zpaboTka TEXHOJIOTMYECKUX MPOLECCOB MEXaHW4YeCcKol o00paboTkun u cOopku. TexHuKo-
HKOHOMHYECKOE 000CHOBAHHE MPUHATHIX TEXHOJIOTHIECKUX PEIICHHA.

10. Cpapka u naiika. O61mas xapakTepucTHKa CBApOYHOT0 MPpon3BoicTBa. OCHOBHBIE CIIOCOOBI CBAPKHU.

11. ®usndeckre OCHOBHI MTOYYSHHS CBAPOYHOTO coeTuHeHus. [[oHsATHE O CBapHBAaEMOCTH.

12. CrennanpHble METO/IBI CBapKU. DJIEKTpolUIakoBas cBapka. KoHTakTHas ra3opas cBapka. Capka.
O06acTh €€ UCIOJIb30BAHNUS.

13. INaiika, 0cOOEHHOCTH €€ MPUMEHEHHUS B OTPACIH.

14. JIuteitHoe MPOU3BOICTBO. TEXHOIOTHS U3TOTOBJICHUSI JIUTEHHBIX (HOpPM U cTepxHEN. MoenbHbIe
KOMIUIEKThl. DOPMOBOUYHBIE U CTEp)KHEBbIE CMECH M UX cBoMcTBa. [loHATHE O JUTHHUKOBOW
cHucTeMe.

15. JluTeiinble cBOWCTBA CILIABOB.

16. [Tpon3BOACTBO OTIMBOK W3 UYT'yHA, CTAJIH, IBETHBIX CIUTABOB M 00J1aCTh MX MpUMeHeHHs. JInThe B
necyanble GOpPMBI.

17. O6bpaboTka wMeTaIOB JaBieHHeM. [loHSATHE O TIUJIACTUYHOCTH METANIOB | CILJIABOB,
noJiBepraromuecst 0opaboTke TaBIEHUEM.

18. CymrHocTh U ciocoObI 00padOTKH METAJIOB JIaBIICHUEM.

19. O6opynoBaHue U HHCTPYMEHT, IPUMEHSEMBIE JJIs1 KOBKH, IITAMIIOBKH, IPOKATKHU, IPECCOBAHMS U
BOJIOUEHHUS.

20. IIpou3BoacTBO TPYO U CrIEHUATBHBIX NPOdUIIEH.

21. O6paboTKa MeTaIoB pe3anueM. [I0BEpXHOCTH 3ar0TOBOK M KOOPIMHATHBIE TUIOCKOCTH.

22. DneMeHThl TOKapHOT'O IPOXOIHOTO PEe3lia U YIJIbL.

23. Pexxum pe3anusi. BeIOOp pe:KMMOB pe3aHus.

24. TennoBble SIBIEHUS NP pe3aHUU MeTau10B. CHITbI pe3aHusl, MOIIHOCTb.

25. Metamnopexyiiue cranku. Kiaccudukanus Metamiopexyiero 000pyaoBaHus, MapKUPOBKA.

26. [IpuBoAb! U NIepesauu, MPUMEHsEMbIE B CTAHKAX.

27. ToxapHo-BuUHTOpE3HBIN cTaHOK 1K62. TexHonorndyeckas xapakTepUCTHKA CTAaHKA U €0 OCHOBHBIC
Y3JIBI.

28. Kuaemarunueckas 1elb rJ1aBHOro ABWKeHud cranka 1K62.
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29. YpaBHeHUE KMHEMaTHUeCKOH 1enu nojaayu. PaGoThl, BHIMOIHSAEMbIE HA TOKAPHO-BUHTOPE3HBIX
CTaHKaX.

30. Cepiienue. Cxema cBepiieHUs U paccBepiuBanus. Pexxum pesanusi.

31. YacTu 1 35IeMEHTHI CIUPATBHOTO CBEpJIA.

32. CBepiuibHbIE U pacTOYHbIe cTaHKU. OOIIUI BUA BEPTUKAIbHO-CBEPIUIBLHOIO CTAHKA.

33. ®pesepoBanue. Pexum pe3anus npu Gppe3epoBaHU.

34. PaGoThl, BEITIOJHAEMbIC HA ()PE3EPHBIX CTAHKAX.

35. ®pesepublie craHKku. OCHOBHBIE Y3JIbl TOPU30HTAIBHO-(PPE3EPHOTO CTAHKA.

36. [emurenbHble rooBKH. CIIOCOOBI ICTICHHUS.

37. CtporanbHble, 10710€KHbIE, MPOTIKHBIC CTAHKH.

38. Cxema mpoTsruBanus. PexxuM pe3anus mpu NpoTSITUBAHUN, HHCTPYMEHT.

39. 3ybonapezanue. MeTo/ibl 3yOoHape3aHus, HHCTPYMEHT.

40. Cxema Hape3anus 3y0uaThix kKosiec. OCHOBHBIC IBHIKEHUSI.

41. lllnudopanue. AOGpasrBHBIC MaTEPUAIIBI.

42. Bunel numudoBanus. OCHOBHBIE TBMKECHUS TIPHU IUTH()OBAHHH.

43. Texnonorus cBapku. CriocoObl CBapKH.

44. TexHOJIOTHS TPOU3BOJICTBA PE3MHOTEXHUYCCKUX W3JICITHIH.

45. Otnenounbie MeTOIbI 00paboTku. MX posb B oOecrieueHnn KauecTBa JIeTalleH.

46. Tonkoe numdoBaHue, TOUCHHE, XOHWHTOBAaHHUE (CXeMbl 00paOOTKH, PEXKHUM pe3aHUs, KaueCTBO
MTOBEPXHOCTH).

47. ToBoaka. CynepduHHUIIUpOBaHHUE. Y IPOYHEHUE TIOBEPXHOCTEH JIeTajeH.

48. Metponoruyeckue  OCHOBBbI ~ AUCHUIUIMHBL.  OIleHKa  TOYHOCTH  OOpabOTKM  JeTanei
CTATHCTUYCCKUMHU METOIAMH.

49. OmnpesienieHre HaCTPOCUHBIX pa3MepoB Mpu 00pabOTKe, BHIOOP METOJIa OOeCIeUeHUsT 3aJaHHbIX
MapaMeTpOB TOYHOCTH MPHU COOPKE MAIITHH.

50. KauectBo mponykiuu. DopMupoBaHHE MOKa3zaTeleld KadecTBa IMOBEPXHOCTU TeNl BpPAICHUS.
[Toka3zaTenu KauecTBa U3EIUS, TETAIIH.

51. HaymexHOCTh, IOITOBEYHOCTH, PaO0TOCIIOCOOHOCTD, O€30TKa3HOCTb.

52. TexHUKO-IKOHOMHYECKHE PACUETHI TPH 0OOCHOBAHUH TEXHOJOTHICCKUX PEIICHUIN

7. PekoMeHyeMas juTeparypa

7.1. Ocnosenasn rnumepamypa

1.1100 peo. Apzamacosa b.H. MatepuanoBeieHUe U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTepHalOB. —
M.: MI'TY um. H.D. Baymana, 2009. — 460 c.

2.Cunvman " M. Matepuanosenenue. — M.: Uznatenbckuil neHTp «Akagemus», 2008. — 335 c.

3. @®emucos I'11., Kapnman M.I", Manionun B.M. n ip. MareprasioBeieHIe U TEXHOJIOTHST KOHCTPYKITMOHHBIX
Marepuaios. - M.: Meramutyprust, 2001. —480 c.

71.2. /lononnumensnas numepamypa

4. Hanvckuii A.M. u Op. TeXHOIIOTUSI KOHCTPYKIIMOHHBIX MaTepuasoB. — M.: MammHocTpoeHue,
2002- 512 c.

5. Apzamacos b.H. Marepuanosenenue. — M.: MI'TY um. H.O. baymana, 2003. — 646 c

6. Jlaxmun FO.M., Jleonmvesa B.I1. MatepuanoBenenue. — M.: Mammnoctpoenue, 1990. — 320 c.
7. I1oo peo. M.JI. bepwmeiina, A.I'. Paxwumaoma. MeTtajioBeieHne U TepMUudecKas 00padoTka
cramu. — M.: Meramnyprus, 2001, - 393 c.

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

7.3. Memoouueckue ykazanus
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1. MarepuanoBeaenue. MarepuaioBeIeHUE M TEXHOJOIMSI KOHCTPYKIIMOHHBIX MAaTepHUasoB:
VY4ebHO-MeToInYeckoe MocoOMe K BBIIOJHEHUIO TPAKTHUYECKUX M CAMOCTOSTEIbHBIX paboT. /
P.M.Tpubynckas. — [lerponaBinobck-Kamuarckuii: Kamuatl TV, 2014. — 132 c.

2 TexHonorusi KOHCTPYKIMOHHBIX MaTepHAJIOB. YU4eOHO- METOIUYECKOE TOcoOue /ISl CTYACHTOB
OYHOM W 3aouyHoW ¢opm oOyuyeHus./ TpuOyHckas P.M., 3BonapeBa O.B. — IlerpomaBioBck-
Kamuarckuii: Kamuarl TV, 2013. — 144 c.

8. Ilepeuenns pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«UHTEPHEeT»

1.bubmmoreka EnuHOe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcaM [DJIeKTpOHHBIH pecypc]. —
DJeKkTpoH. aaH. — Pexxum nocryma: http://window.edu.ru/window/library. — 3ari. ¢ skpana.

2.®enepanpHas ObC «EamHoe 0KHO J0cTymna K 00pa3oBaTesbHbIM pecypcam» — URL:

http://window.edu.ru

3.DnexktponHas 6ubnunoreka. IutepHeT-npoekT «Briciiee obpazoBanue». [DNeKTpOHHBIN pecypc]. —

DJIEKTPOH. JaH. —  Pexum  jpocryma: http://www.gaudeamus.omskcity.com/PDF_li-

brary_economic_finance.html— 3aru. ¢ sxpana.

4.9nextponnsie karamoru AUBC MAPKSQL: «Kuurm», «Crateny», «lucceprauumn», «YdedHO-
MeToauYecKkas — JuTeparypa»,  «ABTopedeparsl»,  «Jlemosurtapubiii  ¢oum». —  URL:
http://www.vzfei.ru/rus/library/elect_lib.html .— 3aru. ¢ sxpana.

5.0nekTpoHHO-0nbMoTeuHas cucrema «elLibrary»: [DnekTpoHHBIH pecypc]. - Pexxum noctyma:

http://www.elibrary.ru

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

("Matrepuanosenenue") ¢pakynbrera MT (Mammnoctpoutenshbie Texnonorun) MI'TY um. H.O.

baymana, Mockaa.

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

marepuaioB") ¢paxynerera MT (MammmHoctpoutenbabie TexHonornn) MI'TY um. H.D. baymana,

MockBa

9. MeToauueckue YKa3aHus Jist oﬁyqamumxcn M0 OCBOCHHIO JUCIHUIIIMHBI

Mertoaurka mpenojaBaHusl JaHHOW AMCUUIUIMHBI MPENoiaraeT YTeHue JIeKIUH, IpoBeieHue
71a00paTOPHBIX 3aHATHUI, TPYNIOBBIX U MHAMBUAYAJIbHBIX KOHCYJIbTAlUN MO OTAENIbHBIM (Hanbosee
CIIO’)KHBIM) crenuduueckuM npodiaemMaM TUCHMIUIMHBL. IIpegycMoTpeHna camocrosTenbHas paboTa
CTYACHTOB, a TaKXC IMPOXOKACHHUEC aTTCCTAIMOHHBIX UCIBITAaHUH HpOMeX(yTOqHOﬁ aTTecTanmuu
(9Kx3ameH).

Jlekyuu TOCBSIIAIOTCS PACCMOTPEHUIO HamOoJiee BaXXHBIX KOHIIETITYaJbHBIX BOIPOCOB: O
KJaccu(UKaluu M CBOMCTBaXx MarepuanoB. B xoxe jekmuii oOydarommmcs cieayeT MOATOTOBUTH
KOHCIICKTHI HeKHHfII KpaTKoO, CXEMAaTU4HO, IMOCICAOBATCIbHO q)HKCHpOBaTB OCHOBHBIC ITIOJIOKCHU A,
BBIBOJIbI, (DOPMYIHPOBKH, OOOOIIEHHUS; MMOMEYaTh Ba)KHBIE MBICIH, BBIACIATH KIIOYEBHIE CIIOBA,
TCPMHHBI; IMPOBEPATH TCPMHHBI, ITIOHATUA C IMOMOMIBIO 3HHI/IKJ’IOH€)]I/II>1, CJ'IOBapeI\/'I, CIIPaBOYHHUKOB C
BBIMUCHIBAHUEM TOJIKOBAaHUI B TeTpajb;, OOO3HAYUTH BONPOCHI, TEPMHUHBI, MaTepHan, KOTOPHIH
BBI3BIBACT TPYAHOCTHU, IOMCTUTDb U IMONBITATHCA HaWTH OTBET B peKOMeH,}IyeMOI\/’I JUTEparype. Ecmm
CaMOCTOSITENIHO HE YAaeTcsl pa3oOparbcs B MarepHale, HeoOXOoAuMO c(hopMyTupoBaTh BOIPOC U
3a7aTh MPEToIaBaTeli0 Ha KOHCYIIBTAIINH, Ha JJAO0OPAaTOPHOM HITH Ha TIPAKTUIECKOM 3aHSTHH.

I]envro nadopamopnozo 3anamus sBISETCS NpUOOpEeTEHHE 00YUAIOIMMHCS OIbITA PELICHUS
y4eOHO-HCCIIEIOBATEIbCKUX W pPEAbHBIX MPAaKTUYECKWX 3aJady Ha OCHOBE HM3YyYEHHOTO
TEOPETUYECKOT0 MaTepuana; 3KCIEPUMEHTAIbHOE TMOATBEP)KICHHE M IpPOBEpKa CYIIECTBEHHBIX
TECOPETUICCKUX HOHO)KGHHﬁ, YMCHHE pCIIaTh MPAKTUYCCKUC 3a1adn.

10. KypcoBoii npoekTt
He npenycmorpen
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http://window.edu.ru/window/library
http://window.edu.ru/
http://www.gaudeamus.omskcity.com/PDF_library_economic_finance.html
http://www.gaudeamus.omskcity.com/PDF_library_economic_finance.html
http://www.gaudeamus.omskcity.com/PDF_library_economic_finance.html
http://www.vzfei.ru/rus/library/elect_lib.html
http://www.elibrary.ru/
http://hoster.bmstu.ru/~mt8/index.php?do=static&page=library
http://mt.bmstu.ru/kafmt13.php

11. Ilepeyenb nHGPOPMANUOHHBIX TEXHOJIOT Ui, HCIIOJIb3yeMBbIX MIPH
OCylIeCTBJICHHMH 00pa30BaTeJILHOI0 NMpPoLecca Mo JUCHUILUIMHE, BKIKYAs
nepeyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ilepeyenb HHGOPMAMOHHBIX TEXHOJIOTHH, HCIOJIb3YEeMbIX B 00pa30BaTeJIbHOM NpoLecce: o
AJIEKTPOHHBIC 00pa30BaTEIbHBIC PECYPCHI, IPEACTABICHHBIC B pad0oYeii mporpamMmme;

® WCIIOJIb30BaHUE CIIalI-TIPE3CHTAIIHIA;

® WHTEPAKTUBHOE OOIIECHHE C OOYYaAIOIIMMHKCA U KOHCYJIbTHPOBAHHE MOCPEICTBOM PECYPCOB CETH

WutepHer (o0meHne Ha popymax, B COIMATIBHBIX CETSX, IOCPEACTBOM AIEKTPOHHOU TIOYTHI)

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

® [POrpaMMbl IOJATOTOBKH U MIPOCMOTPA MPE3CHTAIHI;

® UHTEpHET-Opay3ephl;

® [I0YTOBBIC KJIIMEHTHI (IPOrpaMMbl OOMEHa 3JICKTPOHHOH ITOYTOM );

IMepeuenb HHGOPMALHOHHO-CITPABOYHBIX CHCTEM:

e crnpaBOYHO-IIpaBoBas cuctema «KoHcynbTanT-TuROC) http://www.consultant.ru/online

e crnpaBOYHO-IIpaBoBas cucrema «I"apanTy» http://www.garant.ru/online

e uH(pOpMaIMOHHO-CIIpaBouYHas cucreMa «Texakcnepr» http://docs.cntd.ru

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

12. MaTepuajibHO-TeXHHYECKOe o0ecnedeHune JUCHUIINHbI
s mpoBeaeHHs] JTa0OPATOPHBIX PabOT HCIHONB3YIOTCS CIENHUATU3UPOBAHHAS J1aO0OpaTOPHs
«MarepuanoBenaenue»1-204

- KOMIUIEKT y4eOHO-HarISIHBIX TOco0mid «MaTepruanoBeieHue»;
- 00beMHBIE MOJIETTH METAIUTMYECKON KPUCTAJUTMUECKOM PEeIIeTKY;
- 00pa3Ibl METAIIOB (CTANIM, YYT'yHA, IBETHBIX METAJJIOB U CIIJIAaBOB);
- 00pa31bl HEeMETAITMYECKUX MaTepHalioB.
-O6opynoBanue 1a00paTOpUH M pabOUUX MECT JIA0OPATOPHH:
ONEKTPOHHBIM MUKPOCKOII
ATnackl MUKPOCTPYKTYpP METAJIJIOB U CIIJIaBOB

TBepmomep A NCIIBITAHUS TBEPAOCTH MeTaInIoB 110 MeToxy Poksemna TK-2, Bpunems

Hedexrockomn

Jletanu ¢ BUJIaMH XUMHKO-TepMHueckoi 00paboTku (komruiekr) OT-24
OO0pa31bl YepHbIX U IBETHBIX METAJIJIOB U UX CILJIABOB

CreHbl 2JIEKTPOPaTOMaTEPHUATIOB

Meramnorpadguiaeckne MUKPOCKOIIBI

HInudoBanbHble CTaHKU

MydenbHas neub

CymunbHbIH mKad

Marepuansl Ui TPUTOTOBJIEHUS MHUKpOHUTU(OB (HaxnauHas Oymara, macra [oiim,
PEaKTUBBI JUIsl TPABJICHUS
HaGopbl HHCTPYMEHTOB: pe3Iibl, CBEpJIa, METYUKH, Ppe3bl U Apyrue. YTIoMepHI.
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http://www.consultant.ru/online
http://www.garant.ru/online
http://docs.cntd.ru/
http://www.normacs.ru/

JlomosiHeHsI M U3MeHeHHsI B padoueii mporpamMmme 3a / Y4eOHBIi ro/

B pabouyro mporpammy Mo AHUCHUIUIMHE JUIsL cTienraibHOCTU (Tei)
BHOCATCSI CIICYIOIINE TOMOJHEHHS M U3MEHEHMUS:

I[OHOJIHGHI/I?I 1 U3MCHCHUSA BHEC

(momxHOCTH, ®.N.O., moanuce)

Pabouas nporpamma MepecMOTpPEHA u 0J100peHa Ha 3acelaHun Kadeapsl
« » 20 I.

3aBenyromuii kapeapoit

(monmucek) (®.1.0.)
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