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AKT COTJIaCOBaHUS
METOIMYECKUX PEKOMEHIAIMI IO OPraHU3ALMK BHEAY IUTOPHOM
camocTtoarenbHoi padoTsl o MJIK 01.04 " PannoHanbHbie peXUMBI
TEXHOJIOTUYECKUX OINEPALi U3TrOTOBJICHUS OTJIMBOK "

JUIs CTy1eHTOB cnenuanbHocTh 22.02.03 JlutelHoe Mpou3BOACTBO YEPHBIX U
IBETHBIX METAILJIOB, pazpadoTaHHbIX npenojasatenem 'bOY CIIO IOVYpI'TK
bemsnko E.C.

Meroguueckne  pEeKOMEHAAIMM [0  OpraHuW3aluMyd  BHEAYJUTOPHOMU
camocTtosiTeTbHOM padoTel mo IIMO1 "IloaroroBka M BBEJAEHHE TEXHOJOTHYECKHUX
IIPOLIECCOB IUIABKHM, JMThSl W MPOU3BOACTBA OTIMBOK W3 YEPHBIX M IBETHBIX
MetauioB", B yactu MJIK 01.04 " PanumoHanbHble PEXKUMBI TEXHOJOTHUYECKUX
olepauuii U3roTOBJIEHUS OTJIMBOK ", pa3pabOTaHbl HAa OCHOBAaHUM TPEeOOBAaHUU K
pe3ynbTaraM  MOJATOTOBKM CIELHAIMCTOB CPEIHET0 3BEHAa IO CHELUAIBHOCTU
22.02.03 JIuteriHOE NMPOW3BOACTBO YEPHBIX M LBETHBIX METAIJIOB, ONPENEIICHHBIX
®I'OC CIIO (yTB.18 anpens 2014 r. N 349).

B npencraBneHHbIX METOIUYECKUX PEKOMEHAAIMIX UCTIOIb30BaHbI TAKKE (POPMBbI
OpraHu3aldyd CaMOCTOSITEIbHOM pabOThl Kak: BBINOJIHEHUE pPAaCUETOB, pEUICHUE
CUTYallMOHHBIX  33Ja4, BBIIOJIHEHUE 3CKU30B, 3al0JIHEHHE CHCTEMHBIX U
aHAIMTUYECKUX TaOJuUI, MOATOTOBKA pedepaToB U Jip. ITU BUABI padOT HANPABIICHbI
Ha  pa3BUTHE  NO3HABATEIbHBIX  CIIOCOOHOCTEW,  CAMOCTOSITENIBHOCTH  H
OpPraHU30BaHHOCTH CTYJIEHTOB.

Metonnyueckne peKOMEHJAMU  COOTBETCTBYIOT YPOBHIO MOATOTOBKHU
BBIIYCKHUKOB ~ CPEAHEro Mpo(eCcCHOHANIBHOTO 00pa30BaHUs 0 JTAaHHOWU
CHEeUaNbHOCTU, COOTBETCTBYIOT TpeboBanusiM GI'OC u MoryT ObITh UCTIOIB30BAHBI

JUIE  TOATOTOBKH  BBIMYCKHMKOB 10  cnenuanbHocT 22.02.03 JlureitHoe

IMPOU3BOACTBO YCPHBIX U OIBCTHBIX MCTAJLIIOB.
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1. IOACHUTEJIbBHASA 3AIINCKA
BueayauTtopHas caMmocTosATenbHas padoTa CTYyAEHTOB — 3TO IJIAHUpyeMast
y4yeOHas, ydyeOHO-ucCCleIoBaTeNbCKas, HAay4HO-HCCIEeJoBaTenbcKkas  paboTa
CTYJICHTOB, BBINOJHSEMas BO BHEAYJUTOPHOE BpeMs [0 3aJaHUI0 U IpH
METOJAMYECKOM PYKOBOJICTBE MIPENO1aBaATEISI.

[lenbto caMOCTOSITETLHON PabOThI CTYACHTOB SIBJISICTCSI:

* CHCTEMAaTH3allMs, 3aKperyicHHe, yriayOJeHHe U pacIIMpeHHE MOJyYEHHBIX
TEOPETUYECKHUX 3HAHWN U MPAKTUYCCKUX YMEHHUH CTYICHTOB;

* OBJIAJICHHE TPAKTUYECKUMH HaBBIKaMH pabOThl C HOPMATHBHOW U
CIIPaBOYHOM JINTEPATYPOH;

* pa3BUTHE TIO3HABATENBHBIX CIOCOOHOCTEH W AKTUBHOCTH CTYACHTOB:
TBOPYECKOM WHUINATHBBI, CaMOCTOSITETTFHOCTH, OTBETCTBEHHOCTH U
OpPTaHW30BaHHOCTH;

* (OpMHPOBAHHE CAMOCTOSITEIbHOCTH MPO(ECCHOHAIBHOTO  MBILIUICHUS:
CIIOCOOHOCTH K NMPOGECcCHOHAIBHOMY CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U
camopeanu3alliy;

* OBJIQJICHHE MPAKTUYECKMMH HABbIKAMU TMPUMEHEHUS HH()OPMAIOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B IPO(ECCUOHATIbHON JESITENbHOCTH;

Jnst  opraHu3zalMu  caMOCTOSTEIBHOM pabOThl HEOOXOJUMBI  CIEAYIOIINE
YCIIOBUSL:

— TOTOBHOCTb CTYICHTOB K CAMOCTOSITEIbBHOMY TPYAY;

— MOTHUBALIMS TIOyYEHUS 3HAHUH;

— HaJIM4Me U TOCTYMHOCTh BCEro HEOOXOAMMOTO yueOHO-METOAMYECKOr0 U

CIIPABOYHOTO MaTepHana;

— CHCTE€Ma PETYJIIPHOTO KOHTPOJS Ka4eCTBa BBITOJHEHHOW CaMOCTOSATEIbHON

paboTHI;

— KOHCYJIbTAIlMOHHAS TTIOMOIIIb MTPETIoAaBaTeIsl.

®opMbl caMOCTOSITEIBLHON PadOTHI CTYAEHTOB OINPEAEISIOTCS COJAEpKaHUEM
y4e0HOM AUCLUUIUIMHBI, CTENEHBIO MOATOTOBIEHHOCTH CTY/IEHTOB.

Ota paboTa BKIIIOYAET B ceOs:



1. PaGoTa ¢ nH(pOpMAIIMOHHBIMU UCTOYHUKAMHU.

2. BeimonHeHue (3aBepileHue) pacuera

3. 3anosgHeHue Ta0INII

4. OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI

5. BrinonHeHne cxeM TeXHOJIOTHYECKOro Mmpolecca pyqHon (popMoBKU
W3TOTOBJIEHUS OTIMBOK

6. BeinosiHEHUE ICKU30B

7. BoinonHeHre TEXHOJIOTMYECKOT0 Mpolecca IIaBKU CTalu B AJIEKTPOAYTOBOM neuu

8. BolimosiHeHHe ornepaiuil TEXHOJIOTHYECKOT0 poliecca U3rOTOBJICHUS OTIMBOK

9. Pabota ¢ nH(pOpMaIIMOHHBIMU UCTOYHUKAMU

10. BelnonHeHrne MOJEIUPOBaHUsA, B TOM unciie 3D Moaenu

B pe3ynbpTaTe BBINOJHEHUS BHEAYJUTOPHBIX CaMOCTOATENbHBIX padoT mo M/IK
M/IK. 01.04. «PannoHanbHbIE pEKUMBI TEXHOJOTMYECKUX OINEPALMM U3TOTOBJICHUS
OTJIMBOK» 00YyYaIOIIUNCS JOKEH:

YMeThb:
-yCTaHAaBIMBATh M OCYLIECTBIATh PALMOHAIBHBIE PEXKHUMBI TEXHOJIOTHYECKHUX
olepalnii U3rOTOBJICHUSI OTIUBOK;
3HATH:
-OITUMAJIbHBIE TEXHOJIOTUH BBIIIABKH JINTEWHBIX CIUIABOB M U3rOTOBJIEHUS OTJIUBOK,
CHI0CO0O0B MOJTyUEHUS JINTEHHBIX (OPM U CTEPIKHEN;
-Ha3HAYEHUE, KOHCTPYKILUIO U MPUHLUIT JEHCTBUS TEXHOJIOTMYECKOro 000py10BaHUS
JINTECUHBIX IIEXO0B;
-00mue cBeneHrus 00 aBTOMATHMYECKUX CHUCTEMax YIpaBiICHUS TEXHOJIOIMYECKUMU
IIPOLIECCAMH BBIIUIABKH JINTEUHBIX CIIJIABOB M M3TOTOBJICHUS OTJIMBOK;

Kpurepun oneHuBaHus:

- OIIEHKa «OTJIMYHO» BBICTABIISIETCS 00yYaromeMycsi 3a padoTy, BBIITOJIHEHHYIO
0e301IM004HO, B MTOJHOM 00BEME C YUETOM PallMOHATIBLHOCTH BHIOPAHHBIX PEIICHUI;

- OLIEHKAa «XOpOLIO» BBICTABIISIETCSA OOyyaronemMycs 3a paOoTy, BHIIOJHEHHYIO
B [TIOJIHOM 00BEME C HEJOUETAMU;

- OLEHKa «yIOBJIETBOPUTENIBHO» BBICTABIAECTCA oOydaromemycs 3a paborty,
BBINIOJIHEHHYIO B HE MOJIHOM 00beMe (He MeHee 50%);

- OLIEHKA «HEYJOBJIETBOPUTEIBHO» BBICTABISETCA OOydyaromemMycsi 3a padory,

BBITIOJTHEHHYIO B HE TIOJIHOM 00beme (MeHee 50%)
5



Temarnueckuii mnan no MJIK 01.04 «Pauronaibabie pexuMbl onepanui

HU3TOTOBJICHHA OTIIMBOK))

Ne i/

TeMaTnKa CaMOCTOSITEJIbHBIX Pa0OT

KoaundecTBo
JacoB

Tema 4.1

OO01ue NOHATHSA O TUTEHHBIX (POPMAX JJIsI U3TOTOBJICHHUS
OTJINBOK

Pemmth cutyanronnyo 3agaqy

PaccunTaTh IUTHUKOBOU cUCTEMEI 11 oTJIMBKH "Koiap1o"

OTBeTUTH Ha KOHTPOJIbHBIC BOIIPOCHI

— NN W

Tema 4.2

TexHoJI0rMs U3rOTOBJICHUS JUTEHHON (popMbI

|

BbInonHUTE CXE€MBI TEXHOJOTMYECKOIO Ipolecca py4HOU
(hOpPMOBKHU U3TOTOBJICHHS OTIUBKHU

3anoaHUTh aHATUTUYECKYIO TaOIUIbl (POPMOBOUHBIX MAIIUH

3apucoBath Gopmy B coope otnuBku "Kopmyc"

OTBETUTH Ha KOHTPOJIbHBIC BOITPOCHI

Tema 4.3

H3roroBiieHune cTep)chei/i AJIsl IPOU3BOACTBA OTJIUBOK

3anoaHUTh TaONIUILy 1O KiIacCU(PUKAIIMN Pa30BbIX CTEPHKHEMN

3anoaHUTh aHATUTUYECKYIO TaOIHILy CTEPKHEBBIX MAlllUH

3anoIHuTE T8,6J'II/II_[y KpaTHOCTH HCITIOJIb30BaAHUS CTep)KHCﬁ

3anoaHUTh TaOIUIy 110 HA3HAUYEHUIO CTEP>KHEH

OtBeTHTH HA KOHTPOJIBHBIC BOITPOCHI

Tema 4.4

Ili1aBka yyryna

Breimomaute 3cku3 BarpaHkM MW 3alucaTtb NPCUMYIICCTBA H
HEAOCTAaTKHU

N | W = = =] = =N

BBINOIHUTE 3CKU3 3IEKTPOIYTOBOM MEYH

Tema 4.5.

YyryHbl 1J1s1 HOJTy4YeHHs] OTJIUBOK

3anoaHUTh TabIUIy Kiaccu(UKALUU CEPbIX YyTYHOB

Vka3aTh MexaHHYECKHE TT0Ka3aTeIn

VYkazaThb PECKOMCHAYCMBIC COCTABBI CEPOT'O YyT'yHa

OTBeTUTH Ha KOHTPOJIbHBIC BOIIPOCHI

Tema 4.6.

Ili1aBKka craau

N =[N =W J| —

3anucaThb TEXHOJIOTHYSCKUM nponecc TIUIaBKH CTaJId B
3JIEKTPOIYTOBOM MEYn

OTBEeTUTH Ha KOHTPOJIbHBIC BOITPOCHI

Tema 4.7.

TexHoJIOTrHYeCKHEe OCHOBbI IVIABKH M JIMThAl CILIAaBOB H3
HBETHBIX METAJJIOB /IJIA IIPOU3BOACTBA OTJIMBOK

Pa3pa60TaTL TEXHOJIOTUYECKHUI Iponecc IUJIaBKU HNBCETHBIX
MCTAJIJIOB U YKa3aTb 060py,HOBaHI/IC

6




OTBETUTH Ha KOHTPOJIbHBIC BOIIPOCHI

Tema 4.8.

OcHoOBBI KPUCTAJUIM3AUHU U 3aTBEPACBAHUSA OTJIUBOK

Pemnte cutyanmonHyro 3agaqy

OTBeTUTH Ha KOHTPOJIbHBIC BOITPOCHI

— | N |

Tema 4.9.

IIporsizkka Mogesied M CTepPKHEBbIX SAIIMKOB LIS
NMPOU3BOJACTBA OTJIUBOK

3amnucaThb orepanuunu TCXHOJOIN4CCKOI' o mponecca
HU3IroTOBJICHHUA OTJIIMBOK

[98)

3apI/ICOBaTL CTCPIKCHb U MOJCIIb OTJIMBKU IJISA JJAaHHOM OTJIMBKH

Tema 4.10.

Coopka ¢opM 11 IPOU3BOACTBA OTJIMBOK

Pemmmth cutyaunoHHy0 3a/1a4y

BEITOITHUTE 3CKHU3 TUTHUKOBBIX 1 BBITIOPHBIX Yalll

OTBeTUTH Ha KOHTPOJIbHBIC BOITPOCHI

Tema 4.11.

3aauBka popm

Pemmth CUTYyallMOHHBIC 3aJa4u

OtBeTHTH HA KOHTPOJIbHBIC BOITPOCHI

Tema 4.12.

Bbi0uBKa, 00py0Ka, OYMCTKA U 3a4YMCTKA OTJIMBOK

3aroyHUTh aHATUTHYECKYO TaOJIUIy BEIOUBHBIX PEIIETOK

BbINOSHUTB 3CKU3 NHEPLIMOHHON U BBIOMBHOW PEILIETKU

Boinonuuth 3cku3 ApobecTpyiHOM Kamepbl, IpoOEeMETHOTO
Oapabana

N (NN I =[N W= =W U

OTBeThTE Ha KOHTPOJIBHBIC BOIIPOCHI

Tema 4.13.

IIpou3BoaCTBO OTJAMBOK M3  KOBKOro, 0ejaoro u
BBICOKOINPOYHOI0 Yyr'yHa

3anosHUTh TabJIUIy MUKPOCTPYKTYpBI UYyTr'yHa

OTBETUTH Ha KOHTPOJIbHBIC BOIIPOCHI

Tema 4.14.

HpOI/BBOI[CTBO OTJ/IMBOK M3 CTAJIN

CocTtaBuTh TaOIUILy N0 KJIacCU(UKAITUHN CTAIN

OTBEeTUTH Ha KOHTPOJIbHBIC BOITPOCHI

Tema 4.15.

Hp0H3BOIlCTBO OTJINBOK M3 IIBETHBIX CIIJIAaBOB

3amucaTh onepanv TCEXHOJOTMYECKOTO IIponecca IIIaBKH
MCAHBIX CIIJIIaBOB

OTBeTUTH Ha KOHTPOJIbHBIC BOITPOCHI

Tema 4.16.

TexHosiornueckoe 000pyAoBaHue Ui NOATOTOBKH
HCXOJAHBIX (POPMOBOYHBIX MATEPHUAJOB M NMPUTOTOBJIEHHUS
cMeceit

Pemmmts cutyanronHnyo 3agady

OTBeTUTH Ha KOHTPOJIbHBIC BOITPOCHI

Tema 4.17.

Texnonornyeckoe odopyaoBanue 1Jisi M3rOTOBJIeHUs (PopM
U CTeprKHel

3ano’aHUTh TabIUIy (OPMOBOYHBIX MALIUH

OTBeTUTH Ha KOHTPOJIbHBIC BOIIPOCHI

Tema 4.18.

TexHos0rnyeckoe 000py10BaHuE ISl MOJYYEHUS OTIUBOK

BBIMOMTHUTE 3CKHU3 TalNTOBOYHOTO OapabaHa, IpoOEeMeTHOI

—_— DN | = | —
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KaMephl

OTBeTUTH Ha KOHTPOJIbHBIC BOITPOCHI

OobopynoBanue sl CIeUAJBHBIX CIIOCO00B JIUThS 2
Tema 4.19. | HauepTurs 3cku3 xapyceiabHONW KOKWJIBHOM MAaIMHBI MOJEIU |
59K613
HauepTuth 3cKM3 yCTaHOBKH HEMPEPHIBHOTO JIUThS 1
ABTOMATH3AIIUS TEXHOJIOTMYECKHUX NMPOLECCOB 2
Tema 4.20. | Haueptuts aBromMaTHdeckyro (GOPMOBOYHYIO JIMHHIO IO 1
Cearuy —nporieccy
OTBETUTHh Ha KOHTPOJIBHBIE BOIIPOCHI 1
NudopManuoOHHbIE TEXHOJIOTHM B NpPodecCHOHAIBHOM )
NesiTeJIbHOCTH
Tema 4.21. | HHoctpouts 3D monensornueku "Koibio" 1
OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI 1
KypcoBoe MPOEKTUPOBAHUE. Temaruka: Pa3zpaboTtka 15
TEXHOJIOTMYECKOT0 MPOLECcCa U3TOTOBJICHHS OTIUBKHU
UToro 87




MeToauvecKkue peKOMEH/IAIUN [0 CAMOCTOATEIbHON padoThl

Pazoen IIM 4. Pexccumovt mexno102uuecKkux onepayuil u320moeaeHuss OmiaueokK
Tema 4.1 Oougue nonamus o TUmMeERHBIX PoOpMax 011 u320mMoeaeHUA OMIUBOK

Heab paGorbi: CucreMaTusanuss U 3aKpEIUICHHWE MOJMYYEHHBIX TEOPETUYECKHUX
3HAHUM O JUTEHHBIX (opMax sl M3FOTOBJIEHHUS OTJIMBOK, COBEPIIEHCTBOBAHUE
YMEHMM NTPOU3BOJUTH PACUYET JUTHUKOBBIX CHCTEM.

3apanue 1. Pemmure cuTtyanmoHHyo 3aaa4y.

3agava

Bbl TexHosor, nmoctynui 3aka3 M3rotoBuTh OoTIUBKY «Kombio» pucNel, uz CH30.
YuuthiBas Myccy OTJIMBKH BbIOEpUTE CIOCOO JUThA U pa3paldoTaiiTe TEXHOIOTHUIO

HN3TOTOBJICHUA I[ElHHOfI OTJIMBKH,CYUYCTOM TOI'O 4YTO Ha IIPCAIPUATHH CYHICCTBYIOT

OCHOBHBIE CITOCOOBI JIUTHSA:

1) muThe B mecuanbie HOPMBI;

2) nutbe B JXKCC (Kuakue caMOOTBEPACBAIOIINE CMECH);

3) nuThe B 000JI0YKOBBIE (POPMBI;

4) nuThe B KOKWIb (METANIMUECKUE 3allUIIICHHBIE ()OPMBI);
5) NUTHE MO BHIIUIABIISIEMBIM MOJIEIISIM;

6) TUThE IO/ AABICHUEM,

7) LEeHTPOOCIKHOE JINTHE;

3amanue 2. PaccuMrtaiiTe JTUTHUKOBYIO cucTeMy i OTJIMBKUA «Komibiio» (pUCyHOK

Nel, nmpumep cmotpets B [Ipunoxenun A)

|.40TB @ 18

T14x45

@194
@141
293

Pucynok 1- «Kosnbio»

3aganue 3. OTBETbTE HA KOHTPOJIBHBIE BOIPOCHI.
9



1. U3 4ero u3roToBISIOT MOIYTIOCTOSIHHBIC (DOPMBI?

2. W3 4yero m3roToBIsIIOT camo3aTBepaeBaroniue Gopmbl?

3. U3 4ero u3roToBISIOT XUMUYECKHU 3aTBEpPAEBAIOIINE POPMBbI?
Tema 4.2. Texnonozusn uzzomoeneHus 1umenHou opmol

eab padoTbI:

Cucremartuzanus 1 3aKperieHHe MOJyYEeHHBIX TEOPETUUECKUX 3HAHUM O TEXHOJIOTUU
W3TOTOBJICHUS JTUTEHHON (POPMBI, XapaKTepUCTUKAX (HOPMOBOYHBIX MAIIIUH,
dbopMupOBaHUE YMEHHI MOMCKA, CUCTEMATU3alluU 1 aHalli3a y4eOHOro MaTepuania,
3apucoBKU (GopM B cOope.
3amanue 1. BpImonHUTE CXeMy TEXHOJOTMYECKOTO Tpoliecca pydHoil (HOPMOBKHU
W3TOTOBJICHUS OTJIMBKA
3amanue 2. 3amnoMHUTE aHATUTHYECKYIO Ta0uIy (POPMOBOUYHBIX MamuH (Tabmural)

Ta6nuna 1- Knaccudukanus ¢GopMOBOYHBIX MaIIIUH.

®opMOBOYHAS Cxema [TpuHImn IIpuemymectBa | Henocrarku BeiBo

MaliuHa paboThI

Bakymno

IIJIICHOYHAasA

ITeckonyBHas

ITeckoctpenbHas

IleckomeTHasa

Bepxnee

IMPECCOBAHUEC

Huxee

MMpECCOBAHUC

Bcerpsaxusanue

3ananue 3. 3apucoBath Gopmy B cOope it OTIAUBKH puc Ne2.

10
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Pucynox 2-«Kopmyc»
3ananue 4. OTBETbTE HA KOHTPOJIBHBIE BOIIPOCHI
1. Kakue uHCTpYMEHTHI JUisl py4HOU (DOPMOBKH BbI 3HaeTe?
2. B dem 3akitouaercs NPUHIUI TOYBEHHOU (popMoBKU? ONUILINTE ITAIIBI.
3. B dewm 3akmrouaeTcst mpUHIMI BaKyyMHO- IIJICHOYHBINH (OPMOBKH?
Tema 4.3. H32omoe1enue cmepicHell 01 nPpou3e00cmea OmaueokK

eab pabdoThI:

CucremaTuzanus 1 3aKperieHHe NOJyYeHHBIX TEOPETUYECKUX 3HAHUM U3TOTOBIICHUS
CTepIKHEH JUTsl MPOU3BOJICTBA OTJIMBOK, KITACCU(UKAIINK CTEPKHEHN, pa3BUTHE
yMEHHI 0TOOpa ¥ cCUCTEMATHU3alUKM YYeOHOTO MaTepuasa

3amanue 1: 3amosHUTE aHATUTHYECKYIO TaONHIly MO KiIacCU(PUKAUUA PA30OBBIX
cTepkHel (Tabi 2)

Tabnuua 2- Knaccudukauus crepxuein

Kitace crepxxuen Kondurypauus crepxxuet | [Ipumenenne

1—BI# KJ1aCC

2—bIU KJ1aCC

3—%Iil KJ1acc

4—pIN KJ1aCC

5—%5Ii KJ1acc

11




3ananue 2. BpINonHUTE CXEMY TEXHOJIOTMYECKOIrO MPOLEcca PyYHOTO U3rOTOBIEHUS
CTEpIKHEU

3ananue 3. 3anOJHUTE AHAIMTUYECKYIO TAOJIMIly CTPEXKHEBBIX MAlIUH (IIpUMEP CM
temy 4.2 "Knaccudukanus ¢opMoBOUHBIX MaIuH")

3ananue 4. 3anoaHuTe Ta0IUILy 3

Tabmuiia 3- Knaccudukaums crepykHei no KpaTHOCTM UCMOIb30BaHMS!

KpaTtHocTh ucnons3oBanus [Ipumenenue

Pazosrle:
Ilecuansie

MCTAJINIMYCECKUEC

MHoOrokparHsie

3amanue 5. 3amoaHuTe TabIMUIy 4

Tao0mu1a 4- Knaccudmkaums crepskHent

Hasnauenue crepxuen [Ipumenenune

IlenTpoBbie

HapyxHbie

JIUTHUKOBEIE

3aganue 6. OTBETbTE HA KOHTPOJIbHBIE BOMPOCHI

1. Kakoil npyHIUI U3rOTOBJIEHUS CTEPKHEN MO XOJIOJHON OCHACTKE?
2. Yro Takoe CTepKeHb?
3. Kakoil npyHIUI U3rOTOBJIEHUS CTEPKHEH MO ropsiueit ocHacTke?

4. DBBIBa€T JIM CTEPKEHb METAIUTNYECKUI ?

Tema 4.4. IInaska uyzyna

eab padoThI:

12




Cucremarnzanus ¥ 3aKpeIICHUE MTOJYYEHHBIX TEOPETUYECKNUX 3HAHUNA O IUIABKE
YyryHa B BarpaHke, OTpab0TKa HaBBIKOB BBIITOJIHEHUS ICKU30B

3ananue 1. BeimogHUTE 3CKU3 BarpaHkH (B paspese, Hal/2 cTpaHuLbl) U 3aIUIIUTE
[IPEUMYILECTBA U HEJOCTATKHU.

3ananue 2. BeINogHUTE 3CKU3 3JEKTPOAYTOBOM MeuH (B pa3pese, Hal/2 cTpaHulibl) U
AIEKTPOIyTOBOM MEUH

3aganue 3. OTBETbTE HA KOHTPOJIBHBIE BOIPOCHI

1. Jlns gero ynansitot cepy u pocdop u3 uyryna?
2. KaxoBa poJib IIIJJAKOB B ITPOLIECCE TIIIaBKHU?

3. Kakue npenmMyIiecTBa y 3J€KTPOIYTrOBbIX MeUeii?

Tema 4.5. Qyzyuot 015 noayueHus omaueoK

eab padoThbI:

CI/ICTCMaTI/ISaIII/ISI M 3aKPCIICHUC IMOJIYUYCHHBIX TCOPCTHYCCKHUX W 3aKPCIIJICHUC
IMMOJTYUYCHHBIX TCOPECTUICCKUX 3HAaHUU O dyryHax, COBCPIHICHCTBOBAHHUC YMCHI/Iﬁ
c6opa, CHUCTCMATHU3allM U aHaJIn3a y‘{C6HBIX MaTCpUuaJIOB

3ananue 1. 3aMoNHUTH AHATUTUYECKYIO TaOIHILy KIIaCCU(PUKALUUA CEPBIX YYTYHOB 10
CTPYKTYPE U MEXaHHUYECKUM CBOMCTBaM.

Tabmuiia 5- Knaccudurkaums yyryHos

Yyryn Cocrosinne Crpykrypa XuMm. coctaB | Bun n3noma
yriepoaa

benpii

Cepplii

BricokonpoyHbIi

KoBkunt

3amganue 2. YKa3aTb MeXaHHUeCKHue moka3arenu (tadmmma 6 s CU10; CY18;

CY20; CU21; CY24; CU30; CU35)
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Tabnuna 6- Mexannyeckue 1moka3aTes il HEKOTOPBIX CEPBIX UYTYHOB

Mapka uyryHa oy, MIla HB CTPY:E;EHO}:ET;;T?wlc_
CYyl5 150 163—229 Deppur
CY25 250 180—250 DeppuT + NEpPaUT
C440 400 207—285 [Tepaut
CY45 450 229—289 [Tepaut

3ananue 3. YKa3aTb pEKOMEHIyEMbIE COCTaBbI CEPOTO YyTryHa JUIs
CY40,C445,CY30, CU18,CY21 Tabmuma 7

Tabnuua7 - PekomeHyeMble COCTaBbl CEPOTo UyryHa U MEXaHUYEeCKHEe CBOMCTBA
(T'OCT 1412-85)

BpeuerHoE Maccoraz o= aneMeHTOE, %o

COMPOTHEIE-
UYIVH |gge op, Hivm?, T o—

HE MeHee C S1 Mn P g

CH10 100 3.5-3.7 22-26 | 0,508 0.3 0.15
CH15 150 3.5-3.7 2.0-24 | 0,5-08 0.2 0.15
CY20 200 3.3-3.5 1.4-24 | 0,7-1,0 0,2 0.15
Ca25 250 3.2-34 1.4-22 | 0,7-1,0 0.2 0,15
CY30 300 3.0-3.2 14-19 | 0.7-1.0 0.2 0.12
CY35 350 2.9-3.0 1.2-15 | 0.7-1.0 0.2 0.12

3ananue 4. OTBEThTE HA KOHTPOJBHBIE BOIIPOCHI

Kak BiMsieT XMMHYECKHI COCTAB YyTryHa HAa Ka4eCTBO OTJIMBOK?
Kak nosrydaroT KOBKUH 4yTyH?

Kak n3 pacriaBieHHOTrO 4yryHa MOYHO MOJIyYUThb CTajb?
Kakue nprmecu coaepkUT 0ObIYHBIN MPOMBIIIICHHBIA YyTyH?

i

Tema 4.6. ILnaexka cmanu

Lean padoTsi:

CI/ICTeMaTI/ISaHI/IH N 3aKPCIVICHUC ITOJYUYCHHBIX TCOPCTUICCKUX 3HAaHUU O IUIaBKU
CTaJIn B JJICKTPOAYTOBBIX IICHAX
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3aganue 1. 3anuimTe TEXHOJOTHUYECKUN MPOLIECC MIJIABKU CTalIu B AJIEKTPOYTOBOM
neyu
3ananue 2. OTBETbTE HA KOHTPOJIBHBIE BOIPOCHI

1. Kakue npeumyiiecTBa MJIaBKU CTAIH B IyTOBBIX 3JIEKTpONeYax?
2. Kakum 00pa3oM NpouCXOIUT 3arpy3Ka B 3JIEKTPOIeyb?
3. Kako# npuHIMNI paboThl 3JIEKTPOAYTOBOM meun?
Tema 4.7. Texnonozuueckue 0CHO6bl NIAGKU U TUMbA CHIAE06 U3 UBEHHBIX

Memaios 0Jisi nPOU3800CHEA OMAUBOK

eab padoThbI:

CucremaTu3anys 1 3aKpEIUICHUE MOTYYEHHBIX TEOPETUUECKUX 3HAHUN O I[BETHBIX
MeTaJliax, BEIOOpE MIaBUIIbHBIX arperaToB, yMEHUM MPOEKTUPOBATh
TEXHOJIOTUYECKUM TTPOLIECC

3ananue 1. PazpaboTarh TEXHOJOTHYECKHUM MPOLECC MIIABKU LIBETHBIX METAJIIIOB U
yKazaTh 000pyJOBaHUE /IS TIJIaBKH.
3aganue 2. OTBETbTE HA KOHTPOJIBHBIE BOIPOCHI

1. Kakumu cBoiicTBaMu 00J1aaf0T IIBETHBIE METAIIBI?

2. I'le B MAallIMHOCTPOECHUH NPUMEHSIOT IBETHBIE CILIABBI?

3. Ha kakue rpynmbl MOXHO Pa3JeiUTh LIBETHBIE CIUIABbI?
Tema 4.8. Ocnoswvl Kpucmaniuzayuu u 3ameepoesanus OMaueoK
eab padoThbI:
Cucremarnzanus 1 3aKpeIieHre MOIYyYEHHbIX TEOPETUYECKUX 3HAHUHA O
KpUCTaJNIU3al[MU U 3aTBEPAECBaHUS OTJIMBOK, pa3BUTUE YMEHUI pelaTh
MIPOU3BOICTBEHHBIE 3a/1aU
3ananue 1. Pemnth cUTyallMOHHYIO 33724y

[Tocne Be1OMBKU otinuBku n3 CY 20 yBHIeIH HA €€ IIOBEPXHOCTH yCaJ0YHbBIC
PAKOBUHBI U MPUTrap, a OCJIe TOro KaK €€ MPOBEPUIIA HA PEHTTEHE B HYTPUU
OTJIUBKH ObL1a Ta30Basi IOPUCTOCTh. UTO HYKHO C/ENaTh 4TOOBI OTIIMBKYU B
najJbHENIIEM ObLIM Ka4yeCTBEHHBIE?
3aganue 2. OTBEThTE HA KOHTPOJIbHBIE BOIIPOCHI

1. Yro Takoe nuHeiHaa ycaaka?

2. Yro Takoe oObeMHas ycajaka?
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3. JlomyckaroTcs JIM pe3KHe Mmepexoabl OT MACCHBHBIX YaCTeH OTIMBKU K TOHKUM?
Tema 4.9. IIpomsarxcka mooeneit u CMepPHCHEBbIX AULUKOB 01 NPOU3BOOCHEA
OMJIUGOK .

Heab padoTsi:
CucremaTuzaiys 1 3aKperIeHHE MOJyYeHHBIX TCOPETHUSCKUX 3HAHUM O TIpoIiecce

HU3TrOTOBJICHUSA OTIIMBOK, COBCPIHICHCTBOBAHUA YMGHI/Iﬁ BBIIIOJIHATD 3apUCOBKHU
9CKHN30B MOACIHN OTIIMBOK

3aﬂaHI/IC 1. 3anucath orcpanru TCXHOJIOTHUYCCKOI'O ITPOHCCCa U3roTOBJICHUA OTJIIMBOK

3aganue 2. 3apucoBaTh CTEPKEHb U MOJICINIb OTJIMBKU ISl AJAHHOM OTJIUBKU puUC 3

g220
wl, &
%‘\% caizzl T b o
T -——t
6)

pucyHok 3 «Kopnyc pemykropay

Tema 4.10. Coopka gpopm 01s2 npouzeo0cmea OmMaIU60K

eab padoThbI:

Cucremarnzanus 1 3aKpeIieHrE MOIYYEHHBIX TEOPETUUECKUX 3HAHUU O cOOpKe
(dbopM, YCTAaHOBKE CTEP>KHEH BBIMOPHBIX Yalll, PA3BUTHE YMEHUN IPUHUMATh PEIIECHUS
B HECTAHAAPTHBIX CUTYALUAX BBIIIOIHATH dCKU3BIL.

3ananue 1.PemuTh CUTYyallHOHHYIO 3aJ1a4y

Bo BpeMst yCTaHOBKH CTEPKHS B HUKHIOIO MTOTy(POpMY MECHYaHO- IIIMHUCTAsI CMECh
ochinanack. Yo BbI Oyere Aenath?

3aﬂaHI/Ie 2. BBITIOJTHUTE 3CKU3 JTUTHUKOBBIX M BBIIIOPHBIX Yalll ¢ YKa3aHUCM

MOCJIEOBATENBHOCTHA COOPKH.
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3aganue 3. OTBEThTE HA KOHTPOJIbHBIE BOIIPOCHI

1. Kak 3akperuisitoT Mmexay coO00i HUKHIOIO M BEPXHIOI MoNyhopmMy?
2. Jlns gyero ycTaHaBIUBAIOT Tpy3 Ha Ghopmy?
3. 3adem HY>XKHO OKpamuBaTh Gopmy?

Tema 4.11. 3anuexa ¢popm

eab pabdoThI:

CucremaTtuzanus U 3aKpeIIeHHE MOJYyYeHHBIX TEOPETUUECKUX 3HAHUNU O 3aJIMBKE
dbopM, popmMupoBaHrE YMEHUN OCYIIECTBIISATH BEIOOP KOBIIIA pa3periaTh
IIPOU3BOICTBEHHBIE MPOOIEMBI

3aganue 1. Pemuth cuTyalimoHHbIE 3a1auu 1, 2.

3amada 1

[ToryopMbl H3rOTOBIEHBI U3 MTECYAHO-TIIMHUCTON cMecu. Macca OTJIMBKH €
JUTHUKOBOM cuctemoi coctapisieT 0,5T. I3 kakoro Ttumna u oobema KoBilia OyaeT

IIPOU3BOAMUTHCS 3aJIMBKA €CIIM BaM cpa3y HY>KHO OyzneT 3ainuTh 4 popmel? OTiuBKa ,
uszroroBieHa u3z CYU20. Kakas 6ynetr ¢pyrepoBka koBia?

3amaua 2

3anuBIIUK, 3auBast 3 GopMbI MO, YBUIEHT, YTO HA 3-10 (OpMY HE XBaTaeT
Metaiuia. Yto eMy nenatb? JoJuTh U3 ClIEAYyIONMIETro KoBIia?
3aganue 2. OTBEThTE HA KOHTPOJIbHBIE BOIIPOCHI

1. Kak ouuIilarT OTJIMBKH OT NpuUrapa?

2. Kakwue Turbl KOBIIEH BbI 3HaeTe?

3. Yto Takoe KUIKOTEKYy4eCTh CIuiaBa’?

4. Yewm onpenensitoT TemnepaTypy pacriasa?

Tema 4.12. Buibusxa, oo6pyoxa, ouucmka u 3a4ucmKa OmiaineoK

eab padoThI:

CucremaTH3anus 1 3aKperieHUe MOTyYSHHBIX TEOPETUYECKIE 3HAaHUI O BBIOMBKH,
00pyOKH, OYMCTKHU U 3aYUCTKHA OTJIMBOK, OTJEICHUH JIUTHUKOBBIX CUCTEM U
npuObLIeH, pa3BUTHE YMEHHI cOOpa cucTeMaTr3alii U aHalln3a y4eOHOro
MaTepHalia, BHIIIOJIHEHUS 3CKU30B 000pY10BaHUs

3ananuel. CocTaBbTe U 3aMOTHUTE AHATUTUYECKYIO TaOJIHILy, CDABHUB

BUOPAITMOHHYIO BIOMBKY, MHEPIIMOHHYIO BHIOUBKY, BBIOWBKY METOJIOM MPOIIMBAHUS,
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THAPABIMYECKYIO BBIOMBKY CTEPXKHEH, AJICKTPOTHAPABIMUCCKYIO BRIOUBKY
CTepkHEel. Tabiuma 8

Tabmuua 8-MamumHHasg popmoBka

Bri6uBKka IIpenmymectBa | Henocratku | [IpuHImn BeiBOI
paboThI paboThI

Nuepunonnas

Bubpanuonnas

Meto10M npiiBaHus

I'mppasinnueckast

DNeKTporuapaBInyecKkas

3ananue 2 . BeinoaHuTe 3CKU3 HHEPUMOHHON 1 BUOpanmoHHoi pemerku.(I'nau A.B.
TexHOoorust TMTEMHOTO MPOU3BOJICTBA, B pa3pese)

3aganue 3. BeimosiHUTE 3CKU3 ApOOECTPYHHOM KaMephl, apoOeMeTHOoro 6apadaHa.
(I'mau A.B. TexHOJ0THS TUTEHHOTO MPOU3BOJICTBA, B pa3pese)

3ananue 4. OTBEThTE HA KOHTPOJIbHBIE BOIIPOCHI

[Tocne BIOMBKM Kyaa UIIyT OMOKU?

Kak otnensieTcs IUTHUKOBAsA CUCTEMA OT OTJIMBOK?
Kakue cmocoObl OUMCTKH OTJIMBOK BbI 3HaETE?

['ne BeIOMBaIOT MeNKUE U cpeHue popmbl?

Kaxk BrIOMBaroT KpyrHbsie GopMbI?

['ie pacnionaratorcsi 00pyOHO-OUHUCTHBIE OTJCICHUS ?

SN e e

Tema 4.13. IIpou3z600cmeo omaueoK u3z K08K020, 0€1020 U 8bICOKONPOUHO20
yyeyna

Heab padorsi:

Cucremartr3anus U 3aKpeIUIeHHE MOJyYEHHBIX TEOPETUYECKUX 3HAHUM O
MIPOU3BOJICTBE OTIMBOK M3 KOBKOTO, OEJIOT0 U BHICOKOTIPOYHOTO YyTyHA UX CBOMCTBA
¥ IpUMEHEHUH, GOPMUPOBAHUE YMEHHUI 0TOOpA M CUCTEMATU3AINH YI4EOHOTO
Marepuaia

3ananue 1. 3amoaauTe Tadnuiyy 9

Tabmuia 9- Mukpoctpykrypa yyryHa
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Merannnueckas Kitacc uyryna
OCHOBa Cepp1it KoBxkwnii BricokornpoyHbii
A b B
Oeppu
Oepputtllepaur
ITepnut

3ananue 3. OTBEThTE HA KOHTPOJIbHBIE BOITPOCHI

1. Kakumu coiicTBaMu 001a4aeT KOBKUN YyTyH?
2. I'me ucnonb3yoT KOBKUM 4yTyH?
3. Kakumu MexaHWYeCKUM CBOMCTBaMU 00JIaaeT KOBKUN YYTyH?

Tema 4.14. IIpouszeoocmeo omaueok u3z cmaiu

eab pabdoTbI:

Cucremaruszanus U 3aKperieHre MOIYyYEHHbIX TEOPETUYECKUX 3HAHUA O
KJaccudukanuu crainu, GopMUpPOBaHUE YMEHUI 0TOOpa U CUCTEMATH3ALIUU
y4eOHOTO MaTepuaia

3anmanue 1. CocTaBUTh TaONHUIly MO KJIACCH(PUKAIIUU CTAIH:

- XUMUYECKOMY COCTaBY;
- 10 MUKPOCTPYKTYPE;

- croco0y MPOU3BOJICTBA U KAYECTBY (COAEPKAHUIO BPEIHBIX TPUMECEH);
- 110 Ha3HAYEHUIO.

3aganue 2. OTBEThTE HA KOHTPOJbHBIE BOIIPOCHI

1. I'ne npuMeHsI0OT U3HOCOCTONKHUE CTAIN?
2. I';e ucnonp3yroT aBTOMATHbBIE CTANN?
3. Kakyto npo4yHOCTh UMEIOT MOIIIUITHUKOBBIE CTATN?

Tema 4.15. Ilpouzeoocmeo omaugoK u3 y6emMHsIX CHI1AC0E

eab pabdoThI:

Cucremarnszanus 1 3aKpeIieHue NOJyYEHHBIX TEOPETUUECKUX 3HAHUN O MPOIIECCe
IUTAaBKU MEJIHBIX CIUIaBOB, ((OPMUPOBAHME YMEHHI 0TOOpa U CUCTEMAaTHU3aluU
y4eOHOT0 MaTepuaia
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3aganue 1. 3anucarh onepanyuu TEXHOJIOTHYECKOTO MPOoIlecca MIABKM MEIHBIX
CILIABOB.
3aganue 2. OTBEThTE Ha KOHTPOJIbHBIE BOITPOCHI

1. Kakue neuu npuMeHSIOT JJIs TJIaBKU MEIHBIX CILIABOB?
2. Kakas temnepaTypa 3aIMBKH MEIHBIX CILIABOB?
3. UeM uU3MepsIOT TEMIIEPATYPY PACILIABICHHOTO MeTasuia?

Tema 4.16. Texnonozuuecxkoe odoopyoosanue 0ia n0020MOEKU UCXOOHBIX
dopmosounvix mamepuanos u nPpuU2OMoG1eHUA cmecell

eab padoThI:

CucremMaTn3upoBaTh U 3aKPEINUTH MOJyYEHHBIE TEOPETUYECKUE 3HAHUS O
TEXHOJIOTUYECKOM 000PYI0BaHUU ISl IOJATOTOBKH UCXOAHBIX (POPMOBOYHBIX
MaTepraioB U MPUTOTOBIIEHUS] CMECEH, pa3BUTHE YMEHUI pelIaTh 3aa4u
IIPOCKTUPOBAHMS
3aganue 1. PemmTe cuTyallnOHHYIO 3a1a4y

Bbl 3aHMMaeTeCh NPOEKTUPOBAHUEM CTAJICIIMTEUHOTO 1I€Xa KAKOE COBPEMEHHOE

060py,ZIOBaHI/I€ BbI YCTAHOBHUTC HA NIMXTOBOM ABOPC U HA

CMCCCIIPUTOTOBUTCIIBHOM y‘laCTKe?

3aganue 2. OTBETbTE HA KOHTPOJIBHBIE BOIPOCHI

1. Yto nmpoucxoaut ¢ oTpabOTaHHOU (POPMOBOUHOMN CMECHIO?

2. Kakue Buap1 cMecuTese Bel 3HaeTe?

3. B 4em npeumyiiecTBa IIHEKOBOTO CMECUTEIIS?
Tema 4.17. Texnonozuuecxkoe odopyoosanue 0 u3zomosneHus popm u
cmepoicHeu
Ieab pabdoThbI:
Cucremarnszanuss ¢ 3aKpEIUICHUE IIOJYYEHHBIX TEOPETUYECKUX 3HAHUU 0
TEXHOJIOTUYECKOM O00OpYJOBaHUU JJI U3TOTOBIEHUA (opM © cTepkHel Ha

MalIMHHON (OPMOBKHM, pa3BUTHE yMEHUN cOOpa, cHCTEeMaTH3allMd M aHalIHu3a
uHdopMaIuu
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3ananue 1. 3amoMHUTE AaHATTUTUYECKYIO TAOJIHITY TPECCOBBIX MAIIIHH,
BCTPSIXMBAIOIIMX, KOMOMHUPOBAHHBIX (BCTPSXUBAIOIIE-IIPECCOBBIX), MALLIUH JIJIs
UMITYJIbCHOU (DOPMOBKH, JUIsl BAKYYMHO-IJIEHOUHON (POPMOBKH, ieckoMeThL. Tabnuia

10

Tabmuia 10- MawwmHbl a5 U3roToBREHUS CTEPXKHEN U HOPM

Mamune! s [TpuHImn [IpuemymecrBa Henocrarku BriBox

M3roTOBJICHUSI GOpM | pabOTHI

IIpeccoBbie

NMiynbcHbIE

Berpsaxusaromue

BAKYYMHO-

IJICHOYHas

Mamune! s [IpuHImn IIpuemymecrBa Henocratku BriBo1
W3TOTOBJICHHS paboThI

CTEpIKHEN

IECKOMCTHI

KOMOWHUPOBAHHBIE

HMITYJIbCHBIC

3ananue 2. OTBEThTE HA KOHTPOJIbHBIE BOIPOCHI

1. Kakoil HegoCcTaToOK Ipu BEPXHEM ITPECCOBAHUU?

2. Kakue crep)KHEBbIE MallIMHBI BbI 3HAETE?

3. Kak BwIOpaTh Haubonee 3¢ GdeKTHBHOE 00OpYIOBAHHUE [JIsi ITPOM3BOJICTBA
OTJIUBOK?

Tema 4.18. Texnonozuueckoe 06opyooeanue 011 nOJay4eHUA OMIUBOK

eab padoThI:

Cucremaruzainusi W 3aKpEIUICHHE TIOJYYEHHBIX TEOPETUYECKUX 3HAHHM 0
TEXHOJIOTUYECKOM 000pYIOBaHUU TSl 00paOOTKM OTJIMBOK B Kamepax W OapabaHax,
pPa3BUTHE HABBIKOB BBITIOJTHEHUS ICKU30B

3ananue 1. BeimomHuTe 3CKU3 raaToBOYHOTO OapabaHa, 1poOeMEeTHON KaMephl.

(I'mam A.B. TexHoJIOTHS TUTEHHOTO MPOU3BOACTBA HA 1/2 cTpaHUIIbI)
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3aganue 2. OTBETbTE HA KOHTPOJIbHBIE BOIPOCHI.

1. YUem OTIENSIOT OT OTIIMBKH MPUOBLIH?
2. Yewm oJ1enS0T TUTHUKOBYIO CUCTEMY OT OTJIUBKHU?
3. Kakue BbIOMBHBIE pEIIETKH BbI 3HAETE?

Tema 4.19. Obopyooeanue 013 cneyuaIbHbIX CROCOD06 TUMBA

eab padoThbI:

Cucremarm3aiiuss W 3aKpEIUICHHE TMIONYYEHHBIX TEOPETUYECKUX 3HAHHM 0
0o00Opy10BaHUU JIsI TEPMOOOPAOOTKH OTIMBOK B HArpeBaTENIbHBIX IE€UYax, pa3BUTHE
HABBIKOB BBITIOJTHEHHS 3CKHU30B 000Dy T0BaHUS

3ananue 1. HauepTute 3cKn3 KapyceabHON KOKWIBbHON MalnHbl Mojaenu S9K613
3aganue 2. OTBETbTE HA KOHTPOJIbHBIE BOIPOCHI

1. Kakue npeumyiiecTBa JIUTbsS B 000JI0UYKOBBIE POPMBI?

B ueM oTiinuue HempephIBHOTO JIUThS CIIMTKOB OT MOJYHENPEPHIBHOMN
Pa3JIMBKHU CIIUTKOB?

B yem 3akirovaercs NpUHLINI HEHTPOOEIKHOTO JTUThS?

B ueM 3aknro4aeTcsi NpUHINIL JUThS IO JaBICHUEM ?

B ueM 3aknro4aeTcss NpUHIMII JIUThS 110 BBIIUIABIIEMBIM MOACIISAM?

Nk

Tema 4.20. Aemomamuzayus mexHo102u4ecKuUx nPpoueccos

Heab padoTsi:

Cucremartr3anus U 3aKpeIuICHHE MOJYYEHHbBIX TEOPETUYECKUX 3HAHUN O
aBTOMAaTHU3allUU TEXHOJIOTHUUECKHX IpoiieccoB popmMoBku mo CeHartiry-mpoiieccy,
pPa3BUTHE HABBIKOB BBITIOJTHEHUS 3CKU30B

3ananue 1. Haueptute 3cku3 aBTomMarnueckoi popmoBouHo# munMit mo Cerartiry-
npoiieccy (TutoB A.B O6opynoBaHue TUTEHHBIX [IEXOB)
3aganue 2. OTBEThTE HA KOHTPOJIbHBIE BOIIPOCHI

1. Kakue aBTOMAaTU3MpOBaHHBIE CTEPKHEBBIE JINHUU BbI 3HAETE?
2. Kakue aBTOMAaTU3UPOBAHHBIE YCTAHOBKU ISl TEPMOOOPYOHOTO OT/IETIEHUS BbI
3Haere?

Tema 4.21. Hnghopmayuonnvie mexnoocuu ¢ npogheccuonanvHoil 0eameabHocmu

Ieab pabdoThbI:
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CucremaTtuzanus U 3aKpeIieHHe NOJyYeHHBIX TEOPETUUECKUX 3HAHUM 110
noctpoenuto 3D Moaenen

3aganue 1. [Toctpouts 3D monens omuBku «Konbiio» (pucyHok Ned)

= | AotB@18

4x45

T 3x45

3 Iz 2
sl §® ®
2x45

Pucynox Ne4- «Kpsimikay.

Xoa padorhI:
1. Cosmars 3cku3 3D mozenu
2. Coszgate amemeHThl 3D wmonenu (OTBepCTHSs, KaHaBKW, Mas3bl, peodpa,
OypTHKH U T.1.)
3. BbINOIHUTH NOCTPOEHUE TPEXMEPHON MOAEIH
4. CoxpaHHUTh U300paxKeHUE.
3aganue 2. OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI
1. Ilepeuncnuth mpaBuia BEIOOPA IITIOCKOCTH VIS IOCTPOCHUS ICKH3a
[lepeuucauTh NOPSAIOK CO3/IaHUS ICKU3A
[lepeuncauTh NOPSAIOK BHIOTHEHU orniepanun «Bpaienue

2
3
4. IlepeuncnuTh NOPSAOK BBIIOJIHEHUS onepauuu «BelaaBiuBanue»
5. Ilepeunciuts mapameTpsl JIMCTOBOIO TEa

6

[lepeuncnuTh MOPSIIOK CO3/IaHUS OTBEPCTUH U3 OMOINOTEKU

Kypcosoe npoexmupoeanue. Temamuka: Pazpabomka mexHon02uuecko2o
npouecca u320moe1eHus OmaueKu

Heab padoTsi:

Cucremaruzanus U 3aKperieHre MOJIyYeHHBIX TEOPETUYECKUX 3HAaHUNM O pa3paboTKe
KYpPCOBOI'O MPOEKTUPOBAHUS
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3aganus:

1. 3aKOHYMTH pacyeT NPUITYCKOB ISl AETAIH
Omnpenenuts hopmMoBoUHBIE YKIIOHBI onpeaenstores no 'OCT 3212-92
3aKOHYUTH pacyeT NpUuoObLIU

3aKOHYUTH Pa3pabOTKy KOHCTPYKIMU U PACUET JTUTHUKOBOM CUCTEMBI

A I

CI[@J'I&TB 9CKH3 CCUCHUS MMUTATCIIA, HIJIAKOYJIIOBUTCIIA, CTOSKA

6. BriOpaTh cocTaB OPMOBOYHBIX M CTEPHKHEBBIX CMECEH U KPAaCOK

7. Pa3paboTaTh TEXHOJIOTHIO COOPKH U 3ATUBKH (POpM
8. Haueptuts 3amannyto oKy B mporpamme KOMITAC V15
9. Haueptuts BepxHioto nonyhopmy B nmporpamme KOMITAC V15
10. Haueptuth HikHIOI0 nosydopmy B nmporpamme KOMITAC V15
11.Haueptuts popmy B coope B mporpamme KOMITAC V15
12. TexHOMOTNYECKNH MPOLECC U3TOTOBIICHUS CTEPIKHEN.
13.TexHonorus miaBKu MeTasa.
14.3anuBKa nuTENHHBIX popm
15.®uHUIIHBIE OTIepalIy.
16.XapakrepHble BUbI Opaka OTIMBOK
17.KOHTpOJIb KauecTBa OTJINBOK.
18.XapakTepHbie BUIbI Opaka OTIUBOK.
PexoMenaanuu no BEITOTHEHUIO 3aJJaHU CMOTPETh M METOIMYECKHUX
PEKOMEHAAIMSX IO BBIIOJIHEHUIO KypcoBoro npoekra o 1IM0104

PanmoHanbHble peKUMBI Ollepalivui
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Cnucok Jqureparypbil.
1. KoncrantunoB N.JI. OCHOBBI TEXHOJOTUYECKUX MPOILIECCOB 0OPAOOTKH METAILIOB
nasieHueM [OnektponHbiil pecype] / M.JI. Koncrantunos, C.b. CuaenbHUKOB. - 2-€
u3 . - M.: HUL] MTHOPA-M, 2018. - 488 c.
2. benses C.B. OCHOBBI METAILTyPru4eCcKOro U JIMTEHHOTO MPOU3BOJICTBA: YUeOHOE
nocodbue/ C.B. benses, 1.0. Jleymun.- PoctoB H/Jlony: ®enunke, 2016.-206 c.
3. Teopust U TEXHOJIOTUA JUTEHUHOTO Tpou3BoAcTBa. B 2-x u. Y. 1. ®opMOBOUHbBIE
Martepuaiibl U cMmecu: Yueb. / JI.M. Kyky#t u np. - M.: HULl Uadpa-M; MH.: Hos.
snanme, 2019. - 384 c.: wn; - (Beicmiee oOpaszoBanme)-Pexxum moctyma-
http://znanium.com/catalog/product/389769
4. Teopuss M TEXHOJIOTHS JIMTEMHOrO mpoms3BoAcTBa. B 2-x 4u. Y. 2. TexHonorus
W3TOTOBIICHUS OTJIMBOK B pa3HbIX popmax: Yuebd. / JI.M. Kykyit u np. - M.: HUI]
Nudpa-M; Mu.: Hos. 3nanue, 2019. - 406 c.: un.; - (Boiciiee oOpazoBanue)-Pexum
noctyna:/http://znanium.com/catalog/product/389768 /znanium.com/catalog/product/
5. bacosckuit JI.E. DxoHOMEKa OoTpacnu [DiIeKTpoHHBIH pecypc]: yuel. mocobue /
JI.E. bacoBckuH. —  M.: NH®D®PA-M, 2018. — 256 c.-Pexnm
nocTyma:.http://znanium.com/catalog/product/56987
6. Typosen, O. I'. Opranuzainusi TpPOU3BOJCTBA U YNPABJICHUE NPEANPUITHEM
[OnexTponnsiii pecypc| : yueonux/ O. I'. Typoen, M. U. byxankos, B. b.
PomuonoB ; pea. O. I'. Typoseu. - M.: UH®OPA-M, 2019. - 506 c. - (Bsicuiee
oOpasoBaHue: bakanaBpuar). — Pexum JoCTyma:

www.znanium.comhttp://znanium.com/catalog/product/472411
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[Tpunoxenue A
[Ipumep pacyeTa JIUTHUKOBOW CHCTEMBI. B kauecTBe mpumepa HNpUBOAUTCS PacyeT

JUTHUKOBOM CUCTEMBI JUIsl OTIIMBKH IJIOCKOM YyTYHHOM IUIUTHI (PUC.S) C TOJIIIMHON

creHkd 50 mMm u Becom 900 xr.

Puc. 5- OTnuBKa MIKTHI C IMTHUKOBON CUCTEMOM:

1 — ornuBka, 2 — nuTatenu, 3 — MNUIAKOYJIOBUTEIh. 4 — CTOSIK, 5 — CIUIaB B
JINTHUKOBOM 4YaIle

[IpenBapuTenbHO OMpEAEseTCS CyMMapHas IUIONIAAb MOMEPEYHOTO CEYEHHS BCEX
nuTareneil. 3nauenue kodduimenTa M npu TonuHe OTIUBKY cBbIe 30 MM paBHO

0,55. ITocTaBuB B MPUBEACHHYIO BbIIIE (POPMYJITy YHCIIOBBIE 3HAUCHHUS, TIOTYIHM:
ey v
P L ﬂb Fbﬁ 00 ~ 22,3 cx
-]

HHOH.[&I[I’I IONEpEeYHOTro CCUYCHUA MUIAKOYJIOBHUTCIIA H CTOSAKA OIPCACIAIOTCA U3
COOTHOIIICHUA

Fer : Fumn :Frour = 1,4:1,2:1,0,

otkyaa Fuun = Fromr*1,2 = 22,3*%1,2 = 26,8 cm?;

Fer = Four * 1,4 =22,3%1,4 = 31,2 cm?.

Tax kak CTOSIK MMeEET Kpyrio€ CCUCHHC, TO, 3HAA ILIOIIAAb €TI0 IIOIICPCUHOIO

CCUCHMS, TNAMCTP HAXOIAT U3 BbIPAKCHUSA:
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Wiy ’:‘E'zu dex =%T%’E—H 63 ca.
OTKy[1a

Jlnsa oOecnedeHus TUIABHOTO M PAaBHOMEPHOTO 3amoJHEHUS (POPMBI pacIuiaBoM
yCTaHaBJIMBAKOTCS TpU nurtarens. [liomans nonepeyHoro ceueHrs OJHOIO MUTATeIs

ONpeEeNseTCs U3 YpaBHEHUS

F&Tbi%f % 74 ca?,

Tabnuua 24 Pazmepsl 371eMEHTOB JIMTHUKOBOW CUCTEMBI

a;

-

-

%

n can aKoYAOBHTCAL

. :52 aMe s Pasmcon "
2 S o 2 .,_3
":ﬂ ‘d:l-_ - ] "- - - -
Seg |z¢ |g§EE 2is §ig §2
‘“‘7553 2o |R28| a | 2 |2 ;',;';'.; ay | by $FS 2z
c22d | 2822 9EL =824 =85 Ho
223 l 3 ' 7.-1| m]‘zﬁ':@& 26,8 45]55]55 31,2 ] 65

[Ipn onpeneneHnn pa3MepOB IONEPEYHBIX CEYEHUW MUTATENIEW W IUIAKOYJIOBUTEIIA
dbopMy X MPUHUMAIOT Tparelen aTbHOW ¢ OOJTBIITUM OCHOBAaHHEM, OOpAIEHHBIM K
pazbemy (hopMbl. B TUTEHHBIX 11€XaX BCE pa3Mephl 2JIEMEHTOB JIUTHUKOBON CUCTEMBI
ONpENENSOTCd OOBIYHO MO TadnuIaM WIA [0 MOHOTpaMMaM, COCTaBJIEHHBIM

MMPUMCHHUTCIIBbHO K OIIPCACICHHBIM I'PYIIIIaM OTJIHUBOK.

27



[Tpunoxenue b

PexomeHnanum 1mo cocTaBjIeHUIO TecTa
TecT — 3TO cTaHIapTU30BAaHHOE 3a1AHUE, TIO PE3YJIbTATAM BBIITOJIHEHUS KOTOPOTO
JAeTCs OLICHKA YPOBHS 3HAHWM, YMEHUHN M HAaBBIKOB UCHbITYeMoOro. [lexarornueckunii
TECT OIpeAensercss Kak cucTteMa 3agady u (Wid) BONPOCOB OINPEAECICHHOIO
cojepKaHusi, crneuuPuyeckod Qopmbl, TMO3BOJISIIONIAS KAYECTBEHHO OIICHUTH

CTPYKTYPY U 3 (HEKTUBHO U3MEPUTH YPOBEHb 3HAHUI KaXJO0T0 UCIIBITYEMOTO.

Tect cocToMT U3 TECTOBBIX (KOHTPOJBHBIX) 3aJaHUd U  TMPABUIBHBIX
(0Opa3moBBIX) OTBETOB K HUM.

TecThl mpeaHa3HAYEHBI JJIs1 TPOBEPKHU 3HAHUM HA YpPOBHE BOCIPOU3BEACHUS, Ha
YpOBHE MTOHUMAaHUS WM HAa YPOBHE YMEHUS MPUMEHHUTHh 3HAHUS Ha mpakTtuke. OmaHO
U3 TJIABHBIX MPEUMYIIECTB TECTOB COCTOUT B TOM, YTO OHM TO3BOJISIOT OMPOCHUTH
BCEX CTYJIEHTOB MO BCEM BOINPOCaM y4eOHOTO Marepualia B OJIMHAKOBBIX YCJIOBUSX,
OpUMEHSIE TpPU DTOM KO BceM 0€3 HCKIIYEHUS OAHYy U Ty XKe, 3apaHee
pa3pabOTaHHYIO IIKaTy OIEHOK. DTO 3HAYUTEIbHO TMOBBIIMIAET OOBEKTUBHOCTH U

000CHOBaHHOCTH OIIEHKH CTYJICHTA.
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	2. В чем отличие непрерывного литья слитков от полунепрерывной разливки слитков?

