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1. HEJIU U 3AJJAYAN TN CHUITINHBI
1.1. Heaun AucuMMIMHBI
ChopMupoBaTh 3HAHHA O CTPYKType, TEXHOJOIMYECKHMX M CIIy>KEOHBIX CBOMCTBax,
OCHOBHBIX TEXHOJIOTUYECKHX IPOIECCaX W3TOTOBJICHUS OTIMBOK M3 YYTYHOB M CTaJei,
HeoOxomuMble I OOOCHOBaHHS BbIOOpa cmoco0a IUThS, pa3pabOTKM U PYKOBOJCTBA
peanu3anuii STUX MPOIECCOB B MPOM3BOJICTBEHHBIX YCIOBUSX; OPraHU3allil U OCYIIECTBICHUS
KOHTPOJISI TEXHOJIOTHYECKHX TPOIECCOB.

1.2. 3agaum ocBOCHHUSA AUCIUILIINHBI

HayyuTh CTYJCHTOB TMPOBEJACHUIO pACUYETOB INUXTHI; BBHIOOPY H pa3paboTke
ONTUMAJIBHBIX YCIIOBUM BEJICHUS TIJIABKHU.
[TonnmaTe mporiecc  BBIIUIABKM CIUIABOB M OLEHMBATh KAaYECTBO MeETajula COBPEMEHHBIMU
METOJaMu KOHTPOJIS;

pa3pabaThiBaTh TEXHOJIOTUYECKUE MPOIIECCH M3TOTOBIEHUSI (DACOHHBIX OTIMBOK U3

YyryHa W CTaJW TNPUMEHHUTEIBHO K JII00OMYy crocoOy JuThs (B KOKWJIb, MOJ JIaBJICHHUEM, B
(OpMBI  OTHOKPATHOTO HCIIOJIb30BAHUS, B W3JOKHUIIBI, HEMPEPhIBHBIM CIOCOOOM U Jp.,
OCYIIECTBIIATh KOHTPOJIb MX KadecTBa W cooTBeTcTBUsA TpeboBanusm ['OCToB, OCToB u
TEXHUYECKUX YCIOBUH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Huctuuminaa «IIpou3BOACTBO OTIMBOK W3 UyryHa W CTAJIM» OTHOCHUTCS K
JTUCIUTUIMHAM BapuaTUBHOW yacTu Ooka b1.

3. IEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110
JAACIHHUIIJINHE
[Iponiecc u3ydenus: aucuuiuinHbl «IIpouM3BOACTBO OTIMBOK M3 YyTryHa H
CTaJIv» HaIpaBieH Ha (OPMUPOBAHNE CIEAYIOMINX KOMITCTCHITHIA:
[1BK-3 - CHOCOOHOCTBIO  OCYIIECTBISITb M KOPPEKTUPOBATh
TEXHOJOTMYECKHE MPOUECCHl B METAJUITYPTUU U MaTepHaioo0paboTKe

Pe3yabTaThl 00y4eHH s, XapaKTepU3yoIue

Komnerenuus
chopMHUPOBAHHOCTH KOMIIETEHIIMH

I1BK-3 3HATh (PU3UKO — XUMHUYECKHUX OCHOBAX
METAJUTypPru4€CKOM TEXHOJIOTUH; O METOAAX
KaueCTBEHHOTO U KOJIMYECTBEHHOI'O aHAJIN3a;
(bU3UYECKUX U XUMUYECKUX, MEXaHHUYECKUX CBOMCTBAX
METAJUIOB;

YMETh OCYIIECTBIISITh M KOPPEKTHUPOBATh
TEXHOJOTUYCCKHE MPOIIECCHI B METAJLTYPTUU U
TepMOOOPaOOTKE;

BJIaJI€Th TEOPETUUECKUMH OCHOBaMH (pa3oBbIX
IIPEBPAILEHNAN B CIUIaBaX; COBPEMEHHBIMU METOIAMHU
(U3HUKO — XUMHUYECKOTO aHAJIN3a CBOMCTB U CTPYKTYPbI
METAJUIOB U CILIABOB; YKCIIEPUMEHTAIbHBIMU U
TEOPETUYECKUMHU METOZAMU UCCIIEAOBAHUS U
YIIPaBJIEHUs CTPYKTYPOU, CBOMCTBAMH U COCTOSIHUEM
ITOBEPXHOCTH METANINYECKUX MAaTEPHAJIOB U OTIUBOK.




4. OFBEM JIMCIIUITJINHBI
OO01as Tpy10eMKOCTh AUCHUILUIMHBI «IIpOHU3BOICTBO OTIMBOK W3 YyryHA U

CTaJIn» cocTaBiIsIeT 9 3.¢.

Pacnpenenenne Tpyaqo€MKOCTH AUCUUIUIMHEI IO BUAAM 3aHATUI

o4Hasi hopMa 00y4YeHUs

. Bcero | CemecTpsl

Bunpl yueOHOI pabOThI HACOR 5 7
AyIMTOpHBIE 3aHATHS (BCEro) 162 72 90
B Tom uncrne:
Jlexkimn 54 36 18
ITpaktrnueckue 3austus (I13) 54 18 36
Jlaboparopusie paboTsl (JIP) 54 18 36
CamocrosiTesibHAs padora 126 108 18
Yacel Ha KOHTPOJIb 36 - 36
Buibl mpoMexyTOYHOM aTTeCcTalku - SK3aMEH, + n
3a4eT C OLICHKOU + +
OO6mast TpyI0eMKOCTb:
AKaJIEMUYECKHUE YaChl 324 180 144
3a4.¢]I. 9 5 4

5. COAEP KAHUE IUCIHUIIJIMHBI (MOIYJISA)
5.1 Conep:kanue pa3aeoB JAMCHUILVIMHBI W pacrnpeaesieHue
TPYAOEMKOCTH 10 BUIaM 3aHATHIA
ouyHasi Gopma o0yueHust
Ne /m Hamv:;r:d(::aﬁne Copneprxanue paszziena Jlexn 1_3[:2]( JS];S' CPC BEZZO’
I TIpOM3BOCTBO [Beexere. Tpeavet i satati kypea. 36 | 18 [18-[ 108 | 180
OTJIMBOK W3 I/ICTOpI/IH pa3sBuUTHA TPOU3BOACTBA
OTJIMBOK M3 CILIABOB Ha OCHOBC XKCJIC3a.
qyryHa CoBpeMEeHHOE COCTOSIHHE, EPCIICKTHBEI

U 3aJ1a4¥l IPOU3BOJICTBA OTIIMBOK M3
CIJIaBOB HA OCHOBE JKEJIe3a, TEXHUKO-
SKOHOMHYECKOE 000CHOBAHHE HX
npuMeHeHus1. OCHOBHBIC HAaINIPaBIJICHUS B
MOBBIMIECHUH () PEKTUBHOCTH
MPOU3BOACTBA OTIIMBOK. OOImIas
XapaKTepPHUCTHKA JINTEHHBIX CIIABOB Ha
OCHOBE XKeJle3a.

CTpyKTypHBIE COCTaBISIIOLINE U
CBOICTBA CIIIABOB B )KUAKOM U TBEPJOM
COCTOSIHMSIX. XapaKTepUCTUKA
CITy>KeOHBIX U JIUTCHHBIX CBOWCTB.
Kraccudukanus crmaBoB IO HX COCTaBY,
00J1acTh IPHUMEHEHHUS U 00BEMBI
npoun3BoACcTBa B Poccnu 1 3a pyOeskoM.
CoBpeMeHHbIE NTPECTaBICHNS O
npouecce rpadhUTH3aLNH.
dopmoobpaszoBanue rpadura. [lonsarue
00 yIIepoJHOM SKBUBAIEHTE U CTEIICHU
IBTEKTUYHOCTH UyTyHa. BrmstHue
XAMHYECKOTO COCTaBa, TEPMOBPEMEHHOH
00pabOTKH, YCIOBHIA OXJIAXICHUS U
Ipyrux (pakTopoB Ha GOpMHUPOBAHHE
CTPYKTYPBI UyT'YHHBIX OTJIMBOK.
Crenenb rpadguTtrzanmy yyryHa. [linaBka




yyryHa. [1naBunbHble arperaTsl,
MpUMEHseMbIE JUIS IIaBKU YyTyHa.
[IuxTOBBIE MaTEpHAIBI, TOIINBO,
¢mockl. Beibop marepraios s
BBITUIABKH YyTYHA B PA3THIHBIX
IUIaBHJIBHBIX arperarax.

BelutaBka 4yryHa B BarpaHkax.
Mertannyprudeckue u
TCIJIOTEXHUYCCKHUE MPOLECCCHI IJIaBKH.
Kucnple mmaky B BarpaHOYHOM
mporecce.

OcCoOeHHOCTH IIIaBKY B BarpaHKax ¢
OCHOBHOI1 (yTepoBkoii. OCHOBHEIE
LIJJAKK B BarpaHOYHOM HIpoliecce.
JlyTheBoil pexuM BarpaHku. BiausHue
pexuMa AyThbsl Ha X0 TIIaBKU. MeTo bl
KOHTPOJIA U YIIPaBJICHUA 1YTHEBbIM
pexuMoM. MeToab! HHTEHCU (BUKAIIT
mpoleccoB MIaBku. Mcnons3oBanue
KHCJIOPOJa TIPH BHIIIIABKE UyTyHA.
IMomorpeB myThs 1 €T0 B3aHMOCBSI3b C
TEXHOJIOTUYIECKHMH XapaKTEePUCTHKAMH
TUTABKH.

Kokcorazossie Barpanku. Konerpykuus
M 0OCOOCHHOCTH TPOLIECCOB IUIABKH.
I'a3oBbie Barpanku. Koncrpykuus u
0COOEHHOCTH MPOLECCOB MIABKH.
CpaBHEHHE TeXHHKO-YKOHOMHUECKHX
MoKa3areJel IIaBKH YyTyHa B
BarpaHkax pa3JIMyHOro THUIIA.-
BeluiaBka gyryHa B aJIeKTpoIiedax.
TexHoMoOrus 3MEKTPOINIABKU YyTyHa B
3NIEKTPOAYTOBBIX nevax. Jlyriexc-
MPOIECCH, UX BAPUAHTEI, 0COOCHHOCTH
1 0071aCTh IPUMEHEHUSL.

TexHoMOrNs BEIIUIABKY YyTyHa B
WHIYKIMOHHBIX Iedax. BrimiaBka
CHHTETHYECKOro uyryHa. TexHHuko-
HKOHOMHYECKHUE TIOKa3aTeNI! Pa3IHIHBIX
€roco00B BBIIUIABKU U BBIOOD
ONTUMAJIbHBIX BaApUAaHTOB JJIsd
KOHKPETHBIX YCIIOBHH IPOU3BO/CTBA.
Mepsl 1o obecriedeHH0 6e30macHoi
pabOoTHI B INTABMIIBHBIX OTICIICHHUIX
YyTYHOJIUTEHHBIX 11eX0B. MeTobl
3aIIUTHI BO3AYLIHOTO OacceiiHa oT
BPEIHBIX BHIOPOCOB TUIABHIIEHBIX
arperaroB. JIuTeiiHbIE CBOMCTBA
4yryHoB. OCHOBHBIE (haKTOPBI,
BIIUSIOIINE Ha KUAKOTEKYydeCTh TyTyHa.
JluneitHas u auTeiiHas ycaaka 0erIoro u
ceporo uyryHoB. [Ipenycagounoe
pacimpenue, 10 1 IOoCIeNepIInTHAs
ycazka. DakTopsl, onpeaenstomue
BEJIMYMHY YCaJKH B peabHBIX
OTJIBKaX.

BHyTpeHHME HanpsiKeHUsl B OTVIMBKAX.
O0pa3oBaHHE TOPTINX U XOJIOTHBIX
TpeIuH. BiusHIe TOpMOXKEHUS ycaaku
Ha 1e(hOpPMALIOHHYIO TIOPHCTOCTh U
00YCIIOBIIEHHOE €10 CHIKEHHE
HNPOYHOCTH Y INIACTUYHOCTH YyTYHA.
Mapku, cocTaB M CBOHCTBa CEpOro
YyryHa ¢ INIACTHHYATHIM IPaduTOM.
TexHomornueckue BapHaHThI ITOJTYYCHUSA
KOHCTPYKIIMOHHBIX YyTYHOB PA3THIHBIX
Mapok. Moan(HuKaTOpsl U METOIBI
MOZU(GUIMPOBAHUS TIPH IOy ICHAN
BBICOKHX MapOK CEeporo 4yTyHa ¢
IUIACTHHYATHIM rpaduTtoM. OnpeneneHue




KOJIMYECTBA MOAN(HUKATOPA.

Mapku, cocTaB U CBONUCTBA YyT'yHa C
rapoBUAHON Gopmoii rpaduTa.
MonuhukaTops! 1 METOIBI
Mozxuduimposanus. Pacuer xonmaecTsa
Mozaudukaropos. TexHuKa
6€30MacHOCTH NIPH MOJU(DULIUPOBAHUIL.
Oc0o0EeHHOCTH NOATOTOBKH YyTyHa JUIS
MO (DUINPOBAHNSI.

OTJIMBKH U3 YyTyHA C BEPMHUKYJIPHBIM
rpagurom. CBoiicTBa U 0071aCTH
npuMeHeHus1. OCOOCHHOCTH TEXHOJIOTUH
noxydeHus. Mapku, cocTaB U CBOHCTBa
JIETHPOBAHHBIX YyT'YHOB.
TocynmapcTBeHHBIE CTaHAAPTHI HA
OTJIMBKH U3 KapOCTONKHUX,
KOPPO3UOHHOCTOMKUX, KapOIPOYHBIX U
AHTU(QPHUKIIIOHHBIX YyTYHOB.
Oco0EeHHOCTh TEXHOJIOTHH MX
MIPOU3BOZICTBA.

Mapku, cocTaB M CBOMCTBa KOBKOTO U
6eroro uyryna. O6aacth IPUMEHEHUSL.
KuneTrka n MexaHu3M rpauTH3aIN
0eJIOro 4yryHa rnpu TepMooopadoTKe.

IIpousBoacTBO
OTJIMBOK U3
CTaJIn

[IuxToBBIE MaTepuanb U
MpebsBIsIeMbIe K HIM TPeOOBaHMSI.
OCoOEHHOCTH KHCIIOTO U OCHOBHOTO
IIPOLIECCOB IIaBKU. DaKTOPBI,
oOyciaBnuBaromue ux Beioop. [lytu
TOBBIILICHUS Ka4eCTBa CTaH JJIs
OTJIMBOK.

BrmsHue cocTaBa cTanmM, TEMIEpaTypsl
HeperpeBa, CKOPOCTH OXJIAKACHUS U
JIpyTruX (akTOpOB Ha IPOIECCHI
CTPYKTypOOOpa30BaHHs.
MukposnerupoBaHue 1
MOZM(UIMPOBaHNE cTalleld. YIpaBiIeHne
nporeccaMu GOPMHUPOBAHUS CTPYKTYPBI.
XKunkorekydecTh CTajIM U €€ BIHSHHUE Ha
CBOMCTBa OTIMBOK. Biusnue
XMMHYECKOTo COCTaBa M Ieperpena
CTaJIM Ha ee XHUIKOTeKydecTh. Bimsaue
MOAU(DUIMPOBAHNS HA KUKOTCKYyIECTh.
Temneparypa pa3inuBKU CTalIu
paznmuaHOTO cocTaBa. OcobeHHOCTH
Pa3MBKU XPOMHUCTON ¥ M3HOCOCTOMKOM
ctanu. OCOOCHHOCTH 3aJIMBKU KPYITHBIX
hopm.

Hemertannudeckue BKIIOUEHUsS B
CTaNbHBIX oTmBKax. Knaccudurkamus
HEMETAITINIEeCKUX BKITFOYSHHH 110
COCTaBy, BENIMUHHE, (opMe U
MPOUCXOXKCHUIO. DK30TCHHBIE
BKJIFOYEHHSI, UX COCTAaB U
MPOUCXOXKCHHUE. DK30TCHHbIC
BKJTIOUEHHUS 1 MEXaHU3MBI UX
o0pa3oBaHus. Mepbl yMEHbIICHUS
HEMETATHIEeCKUX BKIFOYCHHH B
OTJIMBKAX.

l'a30BBIE PAaKOBHHBI B CTAIBHBIX
ommBKax. [Ipnauns! ux 06pa3oBaHus U
Knaccudukanus. YcioBus 00pa3oBaHHs
ra30BbIX PaKOBHMH. PacTBOpUMOCTH ra3oB
B )KeJIe3€ U 3aBHCHUMOCTh €€ OT
COZIep>KaHHUs JIETHPYIOMIUX I€MEHTOB.
BimsHne knucmopona, a3ota ¥ BOJOpoaa
Ha KaueCTBO -OTINBOK. BimsHue Gopmer
Ha 00pa30BaHMe ra30BBIX PAKOBUH.
CBs13b I'a30BBIX PAKOBHH C ITApaMeTpaMu
(hopMoBOUHOM cMecH. Mepbl

16

36

36

16

104




HpEIyNPExICHUS Fa30BbIX 1e()EKTOB B
OTJIMBKAX.

CocTaB 1 MEXaHHYECKHE CBOICTBA
OTJIMBOK U3 HEJICTHPOBAHHOM U
JIETMPOBaHHOMU CTallu. MapKupoBKa
KOHCTPYKLIMOHHOM CTaJIH 10
neuctpytomemy ['OCTy.
Knaccudukarust oMBoK 1o
Ha3HAYCHHIO U COOTBETCTBYIOLIAS STOMY
periaaMeHTaIys BpeJHBIX IpUMecel B
ornuBKax. OTANBKY U3 XJIJ0CTOHKON
CTaJIN, TEXHUUECKHE TPeOOBaHMS Ha HUX
o neictBytomemy ['OCTy.

VYcanka cranu. O0beMHast ycaika CTaiu
U ee BIMSHUE Ha CBOMCTBA U
TEXHOJIOTUIO CTAaJIbHBIX OTIUBOK.

Bnusuaue yraepoJa u ApYyrux 3J€EMEHTOB
Ha BenM4uHYy ycanaku. PopmupoBaHue
KOHIIEHTPUPOBAHHBIX YCaJOYHBIX
PaKOBUH ¥ OPUCTOCTH .

Ycanounsle, TepMudeckue u (GpazoBbre
HaIpsDKEHUS B CTAJIBHBIX OTIIMBKaX.

Pacuet HampsKeHUi B OTJIMBKAX.
O060011eHHas TeOpUs BHYTPEHHUX
Haﬂpﬂ)KeHHl‘;l B CTAJIBHBIX OTJIMBKAXx.
Kopo6Gnenne ctalbHBIX OTIHBOK.
TpeImuHbI B CTaIBHBIX OTIMBKAX.
VYcnoBust 00pa3oBaHUs TPEIIHH.
ITpo9HOCTD ¥ INIACTHYHOCTH CTAIH B
nepros GOpPMHUPOBAHUS OTIMBOK.
Knaccuduxarust GpakTopoB, BIUSIOIINX
Ha 00pa30BaHME TPEIIUH B OTIUBKAX.
TpemnHoycTOHYNBOCTD OTIIMBOK. Mepbl
HpexynpeskaeHns: 00pa30oBaHUs TPEIHH
B OTIMBKax. TpenMHOyCTONUNBOCTD
CTaJIM ¥ METOJIbI ONIPE/ICIICHNS €.

OTIMBKH U3 BEICOKOIETUPOBAHHON
cranu. Kinaccngukanus ux mno
Ha3HAYCHHIO ¥ CTPYKType. TexHudeckne
TpeOOBaHMS Ha OTVIMBKHU U3
KOPPO3UOHHOCTOMKOMH, KapONpOYHOH
HU3HOCOCTOMKOM CTaJld 110
neiictBytomemy I'OCTy. OcobeHHOCTH
TEXHOJIOTUH U3TOTOBJICHHSI.

3 KauectBo
OTJINBOK

[Toka3zarenu kauecTBa OTIMBOK
Pa3IMYHOTO Ha3HAYCHHUS, HX CBS3b C
TEXHOJIOTUUECKHUM IponeccoM. [Tytn
MOBBIIICHHUS KaueCcTBa OTAUBOK. Pomb
HayK!{ B NOBBIIICHAH Ka9eCTBA OTIMBOK.
Jlextus 34. MeTozibl KOHTPOJISL Ka4ecTBa,
nx knaccudukanust. Cucrema
ceprudukanmy FOCT P.

Hroro

54

54

54

126

288

5.2 IlepeueHnb 1adOpaTOPHBIX padoT
BinsHne Temneparypbl Ha COCTaB T'a30BOM CMECH B METAJUIyprMUECKHX arperarax s

BBITUIABKH 9yT'yHa.

YerpolicTBo 1 paboTa KOKCOBOW BarpaHKH.
DIEKTPONPOBOIHOCTb IIUTAKOBBIX PACILIIABOB.
BinsiHME CKOPOCTH OXJIaXIEHUS HAa CTPYKTYpY 4YyT'yHa, METOABI KOHTPOJS M OLICHKH

CTPYKTYphl. MomuduupoBaHue 4yryHa rpa@uTH3upyromumMu 100aBKaMu.

Bnusinue xapOumooOpa3yromux 3JI€MEHTOB Ha CTPYKTYypy O€lbIX H3HOCOCTOMKHX
YyryHOB. BhINjiaBka JerupoBaHHOTO YyTyHa.

N3roroBnenue GhyTepoBKH TUTEIHLHOW HHIYKIIMOHHON TIEYH.

IInaBka cTtanyu B MHAYKIMOHHOM TUTEIIbHOW MEYH.




TexHonorus mIaBku 4yryHa B JyroBbIX djekTponeuyax. CocTas IuIaka.

TexHOoJIOTHS TUIaBKU CTajlu B AYTOBBIX AeKTponedax. CocTas miaka.

Bnusinue packucnenust 1 Moau(UIMPOBAaHUS CTAJIM Ha COCTaB, HOpMy M pacrooKeHHe
HEMETAJUIMYECKHUX BKIIFOYUEHUH B OTJIMBKAX.

[InaBka crany B BaKyyMHON UHAYKIMOHHOMW I1€YH.

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIbHBIX PABOT
B cooTBeTcTBMM ¢ y4eOHBIM IIJJAaHOM OCBOCHHE JWCIMIUIUHBI HE
IpeyCMaTPUBAET BBIMOJIHEHHE KypCOBOTO MpoekTa (padoThl) MM KOHTPOJIBHOM
paboTHI.

7. OHEHOYHBIE MATEPHUAJIBI U1 TPOBEJAEHUA
MNPOMEXKYTOYHOMN ATTECTALIUU OBYUAIOIIUXCS IO
JAUCHUIIJIMHE

7.1. Onucanue nmoka3sare/jieili U KpUTepUeB OLECHUBAHUS KOMIIETEHIUI
HA Pa3/IMYHbIX ITanax ux (opMHUPOBAHMS, ONIUCAHNE IIKAJ OLleHMBAHUSA

7.1.1 DTan Tekymero KOHTpOoJIst

Pe3ynbraThl TEKYLIEro KOHTPOJSI 3HAHUU U
OLIEHMBAIOTCSA 110 CIEAYIOUIEN cucTeme:

«aTTECTOBaHY;

«HE aTTECTOBAHY.

MEKCECCUOHHOM aTTeCcTaluu

Pe3yabraTbl 00y4yeHust,
Komme- XapaKTepU3yIoIne Kpurepuu ATTecTOBAH He arrecrosan
TeHIust cdopmuposannocTs OlLlCHUBAHUS
KOMIICTCHLMH
INBK-3 3HATb QU3MKO — AxTHBHas paboTa Ha Brimmonnenue pador |  HeeimonaeHue
XUMHYECKUX OCHOBAX JIEKIOHHBIX 3aHATHSIX, B CPOK, paboT B CpoK,
METaJLTypriUdecKoi OTBEYAET HAa TEOPETUUECKUE | IIPEyCMOTPEHHBIH | IPEeyCMOTPEHHBII
TCXHONOMMM, O METOMAX  |porpoch B paboumx B paboumx
KAHCCTBCHHOTO 1 IIporpamMmax IIporpamMmax
KOJIMYECTBCHHOT'O
aHan3a; GU3NUECKUX U
XHUMHYCCKHX,
MEXaHHYECKHX CBOMCTBAX
METaJUIOB,;
YMETh OCYIIECTBIIATE U |Perenne crangapTHBIX Brmonuenne pabot | HeswimonaeHnue
KOPPEKTHPOBATh MIPAaKTUYECKUX 3a/1a4 B CPOK, paboT B CpoK,
TEXHOJIOTHYECKUE IIPESYCMOTPEHHBIN | TPEeyCMOTPEHHBIN
MIPOIIECCHI B B pabounx B pabounx
METAJUTypruy U IporpamMmax IIpOrpamMmax
TepMO0OpaboTKE;
BIIAZICTh Pemienne npukiaaHbix 3a1a4 | Beimonnenue pador | HeBbinonHeHnue
TEOPETUICCKIMU B KOHKPETHOH MPEIMETHOM B CPOK, paboT B CPOK,
OCHOBaMH (ha30BBIX 06I1aCTH IIPELYCMOTPEHHBIN | ITPEeyCMOTPEHHBIN
MIpEeBpaICHU B B pabounx B pabounx
CIUIaBax; IporpamMmax IIpOrpamMmax
COBPEMEHHBIMU
MeToJaMu (HU3UKO —
XUMHYECKOr0 aHallu3a
CBOMCTB U CTPYKTYPBbI
METAaJUIOB U CIUIaBOB;
9KCIIEPMMEHTAIBHBIMU
U TEOPETHYECKUMH
MeToaMHu
UCCIIEIOBAHUS U




YIpaBICHUS
CTPYKTYpOIi,
CBOMCTBaMU U
COCTOSTHUEM
MMOBEPXHOCTH
METaJUTMICCKUX
MaTEepUaJIOB U OTIMBOK.

7.1.2 JTan npoMeKYTOYHOI0 KOHTPOJISI 3SHAHU I

Pe3ynbpTarhl MPOMEXYTOYHOTO KOHTPOJISI 3HAHUM OLIEHMBAKOTCI B 6, 7
ceMecTpe I OYHOM (hOpMbI 00YUEHHS 1O YETHIPEXOATLHON CUCTEME:

«OTIINYHOY;

«XOpPOIIIOY;

«YAOBIIETBOPUTEIBLHON;

«HEYAOBJIETBOPUTEIHHOY.

PesyabTaThl
o0yueHus, K

HTEPUHN

XapaKTepu3ylomne purep OT1au4HO Xopomio Ynosa. Heynosu.

c(hopMHPOBAHHOCTH OLCHHUBAHNA

KOMIIeTEeHIIMU

Komme-
TeHI U

INBK-3 3HaTh pu3uko — |Tect Bemonuenue | Beimonnenue | Beimonnenue B Tecte
XUMHYECKUX tecta Ha 90- | Tecra Ha 80- | Tecta Ha 70- | menee 70%
OCHOBax 100% 90% 80% MPaBUIIBHBIX
METaJLTYPrHYeCK OTBETOB
Ol TEXHOJIOTHH,
0 METoJax
KaueCTBEHHOTO H
KOJIMYECTBEHHOT
0 aHaIIN3a;
(bu3nIeCKHX U
XUMHYECKUX,
MEXaHHYECKIX
CBOMCTBaxX
METaJIJIOB;
YMETb Pemenne 3anaun IIponemonctp | [Iponemonctp | 3agaun He
OCYILECTBIIATh U |CTAaHAAPTHBIX pelIeHs! B HUpOBaH HpPOBaH peleHs!
KOPPEKTHUPOBATh |IPaKTHUECKUX MOJTHOM BEPHBIM X0 | BEpHBIHA XON
TEXHOJIOTHYECKH |3amad o0beMe U |pelIeHHs BCEX,| pELICHUs B
€ TIPOLIECCHI B MOJYYEHBI |HO HE MONy4YeH | OONBIINHCTBE
METaLTYPrHd | BEpHBIE BEpHBII OTBET 3amaq
TepMooOpabdoTke OTBETHI BO BCEX
; 3a7a4ax
BJIAJIETh Pemenue 3amgaun IIponemonctp | [Iponemonctp | 3amaun He
TEOPETUYECKUMH | IPUKIIaTHBIX perIeHs! B HUpOBaH HpOBaH perieHs!
OCHOBaMU 3a7a4 B IIOJTHOM BEPHBIN X0 | BEPHBIA X0x,
(hazoBBIX KOHKPETHOM o0beMe B |pelIeHns BceX,| peIICHUs B
NpPEBpAICHNN B |IpeqMETHOH MOy4YeHbl |HO HE MOJMy4YeH| OONBIIMHCTBE
CIUIaBax; obnacti BEPHBIE BEPHBIN OTBET 3a1a4y
COBPEMEHHBIMU OTBETHI BO BCEX
MeToaMH 3ajadax
¢usmko —
XHUMHUYECKOTO
aHaJu3a CBOMCTB
1 CTPYKTYpHI
METANJIOB U
CILIABOB;
9KCIIEPUMEHTAIb
HBIMH U
TEOPETUYECKUMU
METOIaMH
HICCIICIOBAHUS U




yIpaBICHUS
CTPYKTYpOI,
CBOMCTBaMH U
COCTOSIHUEM
MOBEPXHOCTH
METaJUIMICCKUX
MaTepUaIoOB U
OTJIMBOK.

7.2 IlpumepHbId NepeYeHb  OLEHOYHBIX CPeACTB  (TUIOBBIE
KOHTPOJIbHbIE 3aJaHUSl WIH HHbIe MATepPHAJIbl, HEOOXOAMMBbIE JJIA OLEHKH
3HAHUM, YMEHHUI1, HABBIKOB M (WJIH) ONbITA 1eSITEJIbHOCTH)

7.2.1 IlpumepHblii mNepedeHb 3aJaHUNl  JJIA  MOATOTOBKH K
TEeCTHPOBAHUIO

1. Kakue BUIbI OTHEYIIOPOB MPUMEHSIOT /ISl ()yTEPOBKU BarpaHKu?

a)JANHAaC, XpOMarHe3uT, MarHe3uT;

0)11aMOT, BEICOKOTJIMHO3EMUCTBIN KUPIHUY;

B)HAOMBKY M3 KBapIIEBOTO MECKa;

r)HAOMBKY U3 MAarHe3UTOBOTO MOPOIIIKA.

2. Ilpu xakux TemriepaTypax MmoJaeTcsi BO31yX B COBPEMEHHYIO BarpaHky?

a) 500 — 600 °C;

6)700 — 900 °C;

8)900 — 1100 °C;

r)1100 — 1200 °C.

3. B uem cocTouT paznuyue MexAy JUTEHHBIM U NEepPeAeIbHbBIM YyTYHOM?

a) MepeeNbHbIN YyTyH UCTIOIB3YIOT JIs TOTy4YeHUs (eppOCIUIaBOB, & TUTCHHBIN IS
Pa3IIMBKU B U3JI0KHUIIBI;

0) nepeneabHbIA YYTYH «IIEPEIeIbIBalOT» B OTIIMBKU;

B) JIUTEHHBIN YyTyH UCHOJB3YIOT JIJIsl PA3JIMBKHU B MYJIbJIbI, a IEPEACIbHBIN 3aTMBAIOT B
CTaJeIUIaBUJIbHBIN arperar;

I)U JUTEHHBIM M TepeAesibHbI 4YyryH IMepepaldaThlBalOT B CTajlb [0 Pa3jIM4HbIM
pexXHMaM.

4. KakoB xapakTep XUMHUYECKUX MPOIECCOB MPHU BHITIJIABKE CTATH?

a)UAYT PEaKIMi BOCCTAHOBJICHUS KOMIIOHEHTOB U3 OKUCIIOB;

0) UIYT MPOLIECChl OKUCIICHUS TPUMECHBIX KOMIIOHEHTOB U Kelle3a;

B) B IIPOIIECCE BBIIIABKU MPOUCXOIUT XUMUYECKOE B3aUMOICHCTBUE KOMIIOHEHTOB;

T') MPOUCXOAUT MPOIIECC HAYTIIEPOKMBAHMS PaCIliIaBa.

5. HazoBuTEe OCHOBHBIE 3a]1a4M, PEIIAEMbIE€ B OKUCIUTEIbHBIM NIEPUO/IE MIABKHU:
a)JIeTUPOBAHUE, PACKUCIICHUE, JIeCyIbhyparus;

0)packucieHue, YUCTOE U PyJHOE KUIIEHUE BaHHBI;

B)aedocdopais, pa3orpeB MeTajia, Aerasaius paciuiaBa;

r)aecynbdypanus, 10BOIKa METallla, pacCKUCICHHE.

6. YkaxuTe NpaBUIbHYIO MOCIEI0BATEILHOCTD ATAIOB MpoIiecca MIaBKU CTaIH:

a) 3ampaBKa, 3aBajka, MIaBJICHUE, OKUCIUTEIbHBIN U BOCCTAHOBUTEIBHBIN MEPHUO/T;
0)pazaesnka MUXThI, €€ CYyIIKa, TPOKaJTuBaHue, MPOIyBKa HHEPTHBIMU T'a3aMU, pa3JIuBKa B
W3JI0KHUIIBI;

B) nedocdopanus, necynbpypaius, KUlleHUe, JIeTUPOBaHUE, PACKUCIICHHUE;
r)3arpy3Ka WnXTbl, MpoAayBKa KWC/OopOAOOM, pacrilaBjsieHne, pyagHoe
KurneHue, gecynbgypauns.

7. Haznauenuie 00pabOTKH CTalli CUHTETUYECKUMH IIJIaKaMu?



a) JeTUPOBAHHE U PACKHUCIICHHUE CTaJIH;
0) nerazanus, necynbdypanus,pa@uHIPOBaHUE OT HEMETAIITUYECKUX BKIIOUCHUH;
B) 3alllMTa METAJUIA JOT HAyIJIepOKUBaHUs, Aepochopanus, yIydleHHe yCIOBHMA
KPUCTAJUTM3AIINN;
r)3arpyska MIMXThl, IPOAYyBKa KUCIOPOAOM, 00pb0a ¢ ycalouHOM pakOBUHOW, yCTpaHEHUE
JIMKBALIUH.
8.006paboTka cranu noxa 6e’IbIM U KapOUIHBIM [IJTAKaMU:
a) ¢ IeNbIo Jera3aluy, JerupoBanus nedocdopanuy;
0) ns aecynbdypanuu, aedocdopaiyu, JIeTUPOBAHNUS,
B)/JISL PACKUCIICHHSI TIPY MUHUMAIBHOM 3arpsi3HEHUH CTaIM HEMETaUTHYeCKUMU
BKITIOYCHUSIMU;
T) IUIsl YCTPaHEHHUS YCAJOYHBIX IEPEKTOB, YIYUIICHUS KPUCTAITMIECKOTO CTPOCHUS
CIINTKA.
9. Yto Takoe KuIsIas CTajb?
a) ctayb nocie 1udPpy3noHHOTO paCKUCICHUS;
0)cTanp pacKUCIEHHAs MapraHlleM U KpEMHUEM;
B) CTaJIb PAaCKUCJICHHAsl MapraHIIeM;
T') CTaJIb PACKUCIICHHAS aTIOMHHUEM, KPEMHUEM, MapTaHIEM.
10. Haznauenue deppocmiaaBo?
a)IOTy4YeHUE YUCThIX METAJIOB;
0) moy4eHne 3epKaTbHBIX YyTYHOB;
B) TMOJIy4Y€HUE MEITKO3EPHUCTOMN CTPYKTYPHI CTaJIH;
I') IOJIy4€HUE JIUTaTyp U PACKUCITUTEIICH.
7.2.2 TlpuMepHblii NepevYeHb 3aJaHMH JJIsl PelIeHUS CTAHJAPTHBIX
3aaa4
Bapuant 1. Onpegenuts HeoOxoaumoe konruecTBo Si-Mn (75% Mn, yrap 30% )

JUTSL OKOHYATEJIHHOTO JIETMPOBaHUs, €CJIH BO 2-i1 mpobe coaepxutcs 0,5% Mn,a B

rotoBoit oTiuBke — 1,3% Mn. Pacuét BeimosHuTh Ha 8,5T muxthl (yrap 7%)

Bapuanr 2. Onpegenuts conepxanue Cr (%) B ctanu 40XJI nocine 3arpy3ku 123
kr Fe-Cr (68%Cr, yrap Cr 10%), yuutsiBas, uro B nieub JICII Ob110 3arpyxeHo

nepBoHavdaIbHO 9T muxThl (yrap 7%). OnpenenuTs KOIUYECTBO YIIIEpO/ia,
Koo o
BHocuMoe Fe-Cr, ecnu 1 kr Fe-Cr conepxut 0,08 xr C (7 @der =70%)

Bapuant 3. Onpegenuts pacxon Fe-Cr mns seiriabku ctanu 40XJ1 8 JICIT (yrap
7%), yautbiBas, 4to Fe-Cr comepxut 68% Cr (yrap 10%) u 8% C (yrap

30%).Conepxkanue Cr B cranu 0,9%. Pacu€r BIMOTHUTE HA 9T MIUXTHI.



Onpenenuts BHECEHHBIN % C.

Bapuant 4. Onpeaenuts pacxon Ni s BeimiaBku ctanu 30XHMJI B JICII (yrap
7%), yuutbiBas coaepxkanue Ni B ctanu 1,4%, uncrora Ni 99,8%. Pacuér

BBINIOJTHUTH Ha 1T 1 8,5T MeTai03aBaikH.

Bapuanr 5. Onpeaenuts pacxon Fe-Mn st BeimuiaBku ctanu 35171 8 JICII (yrap
7%), yuuTbiBasl cojepkanue Mn B roroBoit ctanu 1,4%,80 BTopoit mpode 0,38%
Mn. JlerupoBanue npousBoautcs B koBiie (yrap Mn 20%) 1 kxr Fe-Mn coaepxut

72% ynctoro Mn. Pacuér BBITOJIHUTH HA 9T IIIUXTHI.

BapuanT 6. OnpenenuTs IPOIEHTHOE COJIEpP’)KaHne S1 B OKOHYATEITLHOM aHAIIN3E
ctanu nocie 3arpy3ku 120 kr Si-Mn (15% Si, yrap 15%), ecnu nocine
MpeABAPUTEIBLHOTO pacKUCIeHus cojiepxkanue Si coctapisuio 0,26%, a B JICII

ObLI10 3arpy>keHo 8,51 muxtol (yrap 7%).

7.2.3 IlpumepHblii NepeyeHb 3aJaHMU JJIA PelIeHUs NPHUKIATHBIX
3aja4
1. OCHOBHOM KOMIIOHEHT CTaJM U YyTyHa:

a) yriepon;

0) xene3o

2. YTo noay4daroT B JOMEHHBIX Medax?
a) CTaJb;

0) 4yryH.

3. Marepuanbl JOMEHHOTO MPOU3BOJICTBA, KOTOPHIE, BCTYIAasi BO B3aMMOJICHICTBUE C
yCTOM MOPOI0M, 00pa3yroT ILIAKH:

a) Qurochl;

0) MUHEpabL;



B) KOKC-IIPOJIYKT.

4. Ha3Banue yyryHa, KOTOPbIA COACPKUT yraepoa oT 4% 1o 4,4%:
a) mepeaeNbHbIN (Oenblii);

0) cephlii;

B) MOJM(DULIMPOBAHHBII.

5. HazBaHue 4yryHa, KOTOpbIi COAECPKUT yraepon ot 2,7% 1o 3,7%:
a) Oenblit;

0) MUTelHbIN (CephIil);

B) KOBKHH.

6. CnocoOHOCTh UyryHa YMEHBIIATHCSA B 00BEME IIPH TIEPEX0JIe U3 HKHUIKOTO
COCTOSIHUS B TBEPJIOC:

a) TUKBAIIHS;

0) ycajka;

B) Y/UIMHEHHE.

0) npenen NpoYyHOCTH Ha pacTsikeHue B Mlla.

7. Uto 0603Ha4yaroT BTOphIe IU(PPHI B MApKUPOBKE uyTryHOB (Hanmpumep:KU36-6)?
a) yriiepo;

0) OTHOCHUTENBHOE yJUIMHEHUE B %0;

B) npoyHocTh B MIla

8. Kakoiil B 4yryHa moJyq9aroT METOAOM BBEJICHUS MOAU(PUKATOPOB B )KHUIKUI
Cepblii YyryH?

a) BBICOKOIPOYHBIN;

0) GeunbIii;

B) JIUTEUHBIN.

9. ®opMma rpaUTOBBIX BKIIOYEHHUI B CEPOM UyTyHE:
a) TUTacTUHYAaTas;

0) mapoBHIHAS;

B) XJIONIbeoOpa3Hasl.

10. ®opma rpadUTOBBIX BKIIOYEHU B KOBKOM UyTYHE:
a) XJI0MbeoOpa3Hasi;

0) mIacTUHYATAS;



B) IAPOBUIHAS.

11. ®opma rpapuTOBBIX BKIFOUEHUH B BEICOKOITPOYHOM YYTyHE:

a) mapoooOpaszHasd;

0) xyonbeoOpaszHasi;

B) IJIaCTUHYATAs

12. Ha3zBanue ogHOro u3 Hanbosiee pacpoCTPaHEHHBIX MOAU(PUKATOPOB:
a) peppOoCUITHUITII;

0) maprasei,

B) KHCJIOPO/T

13. Ha3BaHue 4uyryHa, 3aHUMArOLIEro [0 MEXaHUYECKUM CBOKMCTBAM MPOMEXYTOU"
HOE TOJIOKEHUE MEXKITY CEPbIM UYTYHOM U CTaJIbIO:

a) Mo (PUITMPOBAHHBIN;

0) KOBKHIA;

B) ayCTCHUTHBII

14. Ha3zBaHue 04eHb TBEPJOTO U XPYIIKOTO YyTyHa, MAYLIEr0 Ha MeperiaBKy B
CTajb:

a) mepeebHbBIN (OeTbIif);

0) TUTEeUHBIN

15. K MoguduimpoBaHHbIM YyTyHaM OTHOCSITCS:

a) BY 120;

B) CU 45.

16. BepTukanbHas 1edb MIAXTHOTO TUMA JJIS [OJIYYSHUS UyTyHa:

a) JOMEHHas TeYb;

0) KOHBEPTOP

17. Cioco6HOCTH pacIyiaBJIeHHOTO MeTalljla 3anoHATh JUTEHHYI0 hopMy:
a) KOMITO3UIIMOHHOCTb;

0) KUIKOTEKYUECTh

7.2.4 IlpumepHbIii epedyeHb BONPOCOB /JISl MOATOTOBKH K 3a4€Ty
1. McTopust pa3BUTHs MPOU3BOICTBA OTIMBOK U3 CILUIABOB HA OCHOBE keJie3a. COBpEeMEHHOE
COCTOSIHHE, TIEPCTIEKTUBBI U 331a4H MPOU3BOJICTBA OTIMBOK U3 CIUIABOB HA OCHOBE JKeJie3a,
TEXHHUKO-3KOHOMHUYECKOe 000CHOBaHKE UX MpUMeHeHHs. OCHOBHbIC HANPABJICHUS B IMOBBIILICHUU
3G PEeKTUBHOCTH MTPOU3BOJICTBA OTIMBOK. O0ILas XapaKTEPUCTHKA JTUTEHHBIX CIUIABOB HA OCHOBE



KEJIC3a.

2. CTpyKTypHbI€ COCTABJISIIOIINE U CBOMCTBA CIIABOB B KUIKOM U TBEPAOM COCTOSHHUSX.
XapakTepucTHKa CITy>KeOHBIX U JTUTEHHBIX cBOMCTB. Kilaccudukanus criaBoB Mo UX COCTaBY,
o0acTh MpUMEHEHHUsI U 00bEMBI IPOU3BOJICTBA B Poccuu u 3a pydexom.

3. CoBpeMeHHBIE TIPEACTABICHHS O TIporiecce rpadutuzanuu. @opmooOpazoBaHue rpadura.
[ToHsiTHE 00 YIIIEpOTHOM 3KBUBAJICHTE U CTENICHH IBTEKTUYHOCTH UyryHa. CTereHb
rpaduTH3aUNA YyTyHa.

4. BniusiHue XUMHUYECKOrO COCTaBa, TEPMOBPEMEHHOIN 00pabOTKH, YCIOBUI OXJIaXIEHUS U
Apyrux (GakTopoB Ha (HOPMHUPOBAHUE CTPYKTYPHI UyTYHHBIX OTIMBOK.

5. IllmaBunIbLHBIE arperartbl, IPUMCHACMBIC IJId IUIAaBKXW YyT'yHa.

6. [lluxToBBIE MaTepHUabl, TOIIKUBO, (QItockl. BeIOOp MaTepuanoB /s BHIIJIAaBKUA YyTyHa B
Pa3IMYHBIX TUTABUIBHBIX arperarax.

7. BelllaBKa 4yryHa B BarpaHkax. MeTarypru4eckue U TeIJIOTEXHUYECKHE MPOLECCHI TIABKU.
Kucnple nutaku B BArpaHO4YHOM IIPOLIECCE.

8. OcoOeHHOCTH IIJIaBKU B BarpaHKaxX ¢ OCHOBHOH (yTepoBKoil. OCHOBHBIE IIIJIAKH B
BarpaHOYHOM IIPOIIECCE.

9. lyTpeBoil pe:xuM BarpaHku. BiusiHue pexuma 1yThbs Ha X0 IUIaBKU. MeTobl KOHTPOJIS U
YIpaBJIEHUS TyTbEBBIM PEKUMOM. MeTO/IbI MHTEHCU(UKAIIH MTPOIIECCOB TUIABKH.
Hcnonb3oBanue KUCIOpOA IIPYU BhIIIABKE YyyryHa. [lonorpes ayThs u ero B3auMOCBsI3b C
TEXHOJIOTHYECKUMU XAPAKTEPUCTUKAMMU IIABKU.

10. KokcorazoBsle Barpanku. KoHCTpyK1us 1 0COOCHHOCTH MTPOLECCOB TUIABKH.
11. I'a30Bble Barpanku. KoHCTpyK1Ms 1 0COOEHHOCTH MPOILIECCOB IIABKU.

12.CpaBHeHHE TEXHUKO-DKOHOMUYECKUX MTOKA3aTesel MIaBKy YyryHa B BarpaHKaxX pazIndHOTro
THIIA.

12. BeimuiaBka 4yryHa B 3JIEKTponeyax. TexXHOIOTUs SIeKTPOIIaBKU YyTyHa B 3JIEKTPOYTOBBIX
neyvax.

13. Jlymuiekc-nponeccol, uX BapuaHThl, 0COOEHHOCTH U 001aCTh MPUMEHEHUS.

14. TexHOJIOTHS BBIIIABKH YyryHa B MHAYKIOHOHHBIX II€Yax. BrInmnaBka CHHTETHYECKOTO YyryHa.
TexXHHKO-IKOHOMHUYECKHE TTOKA3aTeI! Pa3IUYHBIX CIIOCOOOB BBIIIIABKH U BBI60p OIITUMAJIBHBIX
BApUAHTOB AJII KOHKPCTHBIX YCJ'IOBI/Iﬁ IIpOU3BOACTBA.

15. Mepsl 1o obecrieueHno 0e30nacHoi padoThI B IJIABUIIBHBIX OTAEICHUSX YyTYHOJIUTEHHBIX
1exoB. MeTobl 3alUThI BO3IYIIHOTO OacceifHa OT BpPEIHBIX BIOPOCOB IJIABUIIBHBIX arperaTos.

16. BiiusiHue xapakTepa KpUCTaJUIM3alluy Ha 00BEMHYIO yCa/IKy YyryHOB. JInHelHas u nureitHas
ycazka 0enoro u ceporo 4yryHoB. [IpeaycagouHoe pacimpenue, 10 1 MOocienepiInTHas ycaka.
@DaKTopHl, ONMPEEIAIONINE BETUYHHY YCAJAKH B PEabHBIX OTIMBKAX.



17. Mapku, cocTaB U CBOICTBA CEporo 4yryHa ¢ IJIaCTUHYAThIM TpaduToM. TexHomornueckue
BapUaHTHI MOIyYEHUS] KOHCTPYKIIMOHHBIX YyTYHOB Pa3IHMYHBIX MapoK. MoIu(HUKaTOpsI U
METO/IbI MOJU(PHUIIMPOBAHUS ITPH MOTYYSHUN BBICOKMX MapOK CEpPOro UyryHa C IJIaCTUHYATHIM
rpaduToM.

18. Mapku, coctaB H CBOWCTBA 4YyryHa C [apoBUgHOW Qopmoit rTpadwuTa.
Momugukatopsl 1 MeToabl MoaupuIupoBanus. Pacuer kommuecTBa MoaudukatopoB. TexHuka
O6esonmacHocTM  mpu  MoauduuupoBaHuMH. OCOOEHHOCTM  IMOATOTOBKM  YyryHa  JJs
MOTUPUITUPOBAHUSI.

7.2.5 IlpumepHblili NepeyeHb 3aJaHMH Ui PelIeHUs] NMPHUKJIATHBIX
3aga4

Bonpocwr ona sxkzamena
19. OTuBKYM U3 4yyryHa ¢ BEpMUKYJISIpHBIM Tpadurom. CBolicTBa 1 0071aCTh
npuMeHeHus1. OCOOCHHOCTH TEXHOJIOTUH TTOTyICHHUS.

20. Mapku, cocTaB U CBOMCTBA JIETHPOBAHHBIX YYT'YHOB. OTIMBKH U3
KAPOCTOMKUX, KOPPO3ZHOHHOCTONKHUX, KaPOTPOUHBIX ¥ aHTU(PPUKITTOHHBIX
qyryHOB. OCOOCHHOCTh TEXHOJIOTUH UX TIPOU3BOJICTRA.

21. Mapku, cocTaB ¥ CBOMCTBa KOBKOTO M Oejioro yyryHa. O0j1acTh NpUMEHEHHS.
Kunernka n mexanusm rpadutusamnuu 0ej10ro yyryHa npu TepMooopadoTke.

22. Uctopus pa3BUTHS CTAIEIMTEHHOTO Npou3BoAcTBa. Kiaccudukanus craiu mno
XUMHUYECKOMY COCTaBY, CTPYKTYp€, Ha3HAUEHHUIO U CIIOCOOY BBHIIIABKHU.

23. Bnusinue yriepoja, JICTUPYIOLIUX 3JIEMEHTOB U IPUMeECcei Ha MEXaHUYEeCKUE U
crienuaibHble CBOMCTBA CTaJIH.

24. 1InaBuiIbHBIE arperaThl, HCIOJIb3YEMbIC B JIMTEWHBIX LI€XaX ISl BHIIUIABKU
CTaJIN.

25.IlIuxToBBIE MaTEpHUAIIBI U MPEAbIBISIEMbIE K HUM TpeOoBaHus. Ilytn
MTOBBILIEHNS Ka4e€CTBA CTAJIMU JUISl OTIUBOK.

26. BiiusiHME cocTaBa CTald, TEMIEPATYPBI IEPETPEBA, CKOPOCTH OXJIAXKIACHUS U
Apyrux GakTOpOB Ha MPOLECCHI CTPYKTYpOOOpa3oBaHus. MUKpPOJIETUPOBAHUE U
MoUUIIUPOBAaHUE CTaNlel. YTpaBieHue mporeccaMu GOpMUPOBAHUS CTPYKTYPHI.

27. HemeTannmyeckue BKIFOYCHHS B CTAJIbHBIX OTIUBKaX. Kinaccudukamms
HEMETAJNIMYECCKUX BKIFOYCHHUH 10 COCTABY, BEIMYHMHE, (POPME M IPOUCXOKIACHHUIO.
DK30reHHbIC BKJIIOUEHHUSI, UX COCTaB U MPOUCXOXKICHHUE. DHIOTCHHBIC BKIFOUCHUS
Y MEXaHU3MBbI UX 00pa3oBaHus. Mepbl yMEHBIIICHUS] HEMETAITUYECKUX
BKJIFOYUEHHH B OTJIMBKAX.

28. KoHTpOJIb OTJIMBOK 10 HEMETAJIINYECKUM BKIIOUECHUSIM.

29. Ycanka cranu. [Ipuanns! ycanku. O0beMHas ycaaka CTaIH U €€ BIUSHUE Ha
CBOICTBA U TEXHOJIOTHIO CTAJIbHBIX OTJIMBOK. BiusiHuE yriiepoaa u Apyrux
AJIEMEHTOB Ha BEJIMYMHY YCAJKH.



30. JIunelinas ycaqaka cTajy U €€ BIUSIHUE Ha CBOMCTBA U TEXHOJOTUIO OTJIMBOK.
JluneitHas ycanka v (pakTopsl, BIUAIONIME HA ee BenuunHy. OnpenencHue
HOpPMAaTWBa JIMTEUMHOW YCAAKH I OTIMBOK U3 PA3JIMYHBIX MAPOK CTaJIH.

31. HanpsxeHusi B OTJIMBKAX, IPUYUHBI BOSHUKHOBEHUS HANPSHKEHUN U UX
knaccudukarusa. O6pa3oBaHue TOPSIUX U XOJIOTHBIX TPEIIIHH.

32. CocTaB 1 MEXaHMYECKHUE CBOMCTBA OTJIMBOK U3 HEJIETUPOBAHHOM U
JIETUPOBAHHOM CTaJIM. MapKUpOBKAa KOHCTPYKIIMOHHOM CTAJIA MO JIEUCTBYIOLIEMY
['OCTY. Knaccudukarus OTIMBOK MO Ha3HAUYECHUIO U COOTBETCTBYIOIIAS STOMY
peraMeHTanus BpeAHbIX IPUMECEN B OTIIMBKAX.

33.01MBKY U3 BBICOKONETHPOBaHHOM cTanu. Kiaccudukaius nux no Ha3HauYEHUIO
U CTPYKTYpE.

34. [1naBka cTanu B MHIYKIIMOHHOW MEYN.
35. IIimaBka cTaju B OCHOBHEIX II€UaX C ITOJHBIM OKHUCIICHUEM.
36. [InaBka cTany B KUCIBIX JTyTOBBIX MEYaX.

37. I'a30BbIe AeeKTHI B CTATBHBIX OTIMBKAX. BiusHue kucmoposa, a3ora,
BOJIOPO/Ia HAa KaUe€CTBO OTIMBOK. OCHOBHBIE MEPOIIPUATHS, YMEHBIIAIOIINE
COZIEpKaHUE Tra30B B CTAJIbHBIX OTJIMBKAX.

38. BausiHue XMMUYECKOro COCTaBa U MeperpeBa CTajau Ha €€ KUJIKOTEKYUYECTb.
Temmepatypa pa3iuBKU CTaIU PA3TMYHOTO COCTABA.

39. OcoO6eHHOCTH Pa3IUBKU XPOMHUCTOM M U3HOCOCTOMKOM cTanu. OcoOeHHOCTH
3aJIUBKU KPYMHBIX (GOPM..

40. MeTobl KOHTPOJISI KaYeCTBa OTIIMBOK, UX KIaCCU(UKALIMSL.
41. Iloka3arenu Ka4yecTBa OIMBOK PA3JIMYHOIO Ha3HAYCHMS.

42. Cucrema ceprucduxaruu ['OCT P.

7.2.6. MeToguka  BBICTABJICHHSI OLEHKH INPHM  INPOBEeICHUH
MPOMEKYTOYHOM aTTeCTAIMU

DK3aMeH MPOBOJUTCS MO TECT-OMIeTaM, KaXIblii U3 KOTOPHIX coaepx uT 10
BOMPOCOB U 3a7auy. Kaxkplif MpaBUIbHBIN OTBET HAa BOIIPOC B TECTE OIICHUBAETCS
1 Gammom, 3amaya oreHuBaetcs B 10 OamioB (5 0a/ioB BEepHOE pelIeHHE U 5
0aJIIOB 3a BEpHBIN O0TBET). MakcuManbHOE KOIMYECTBO HAaOpaHHBIX OaioB — 20.

1. Onenka «HeymoBIeTBOPUTEIHHO» CTaBUTCA B CiIy4ae, €CIU CTYACHT
HaOpas MeHee 6 6aIoB.

2. OueHka «YIOBIETBOPUTEIbHO» CTABUTCSA B CITydae, €CJIM CTYyJCHT HaOpam
ot 6 1o 10 6aoB



3. Onenka «XopoIIo» CTaBUTCS B cliydae, eciu CTyJAeHT Hadpax ot 11 mo 15
OaoB.

4. Ouenka «OTIMYHO» CTaBUTCS, €ClIM CTydeHT HaOpan ot 16 mo 20
0asoB.)

7.2.7 IlaciopT OLIEHOYHBIX MATEPHAJIOB
Kon
KonTponmpyemsie pasaeibl . HanmenoBanue
Ne n/m KOHTPOJIUPYEMON
(TeMbl) TUCLUIUIMHBI OLICHOYHOTI'O CPEICTBA
KOMITETEHIIUU
1 [Ipon3BOACTBO OTIAMBOK U3 [1BK-3 TecT, KOHTpoOJIbHAsA padoTa,
YyryHa 3aluTa J1a00paTopHbBIX
pabot
2 [Ipon3BOACTBO OTIIMBOK U3 I1BK-3 TecT, KoHTpOJBbHAS paboTa,
CTau 3a1uTa JIabopaTOPHbIX
pabot
3 KauecTBO OTIMBOK I1BK-3 TecT, KOHTpOJIbHAS paboTa

7.3. Meroauyeckue MarTepuHasbl, ONpeAesiOue  MPOUeAYPbI
OLICHMBAHUSA 3HAHUI, YMEHHNI, HABBIKOB U (WJIH) ONBITA 1eATEJIbHOCTH

TecTpoBaHue OCYIIECTBISIETCS, MO0 TMpPU MOMOIIM KOMIBIOTEPHOM
CUCTEMBbI TE€CTHPOBaHUs, JHOO C HMCMIOJIb30BAHWEM BBIJAHHBIX TECT-33JaHUN Ha
OymaxkHoM Hocutene. Bpemsi TectupoBanusi 30 MuH. 3aTeM OCYIIECTBISIETCS
IPOBEPKA TECTAa SK3aMEHATOPOM M BBICTABIISIETCA OLIEHKA COMNIACHO METOAMKHU
BBICTABJICHHS OLIEHKH MPH MPOBEICHUHN NPOMEKYTOUHON aTTECTALINH.

Pemenne craHmapTHBIX 3a1a4  OCYIIECTBIAETCS, JUOO TPU TMOMOIIH
KOMITBIOTEPHON CHCTEMBbl TECTHPOBaHHUA, JMOO C HCIIOJH30BAHUEM BBIJAHHBIX
3amady Ha OymaxkHOM Hocutene. Bpems pemenus 3amad 30 MuH. 3arem
OCYILIECTBJISIETCSI MPOBEPKAa pEIICHUS] 3a/lady HK3aMEHATOPOM M  BBICTABIISIETCS
OIICHKA, COMIACHO METOJIMKM  BBICTABJICHUS OLIEHKU TPU  TPOBEIACHUU
IIPOMEKYTOYHOU aTTECTALUU.

Pemenne npukiIaaHbIX 3a7ad  OCYUIECTBISETCA, JUOO NpHU MOMOIIH
KOMIIBIOTEPHOU CHCTEMbl TECTUPOBAHUS, JUOO C HCHOJIB30BAaHUEM BBIJAHHBIX
3ajlau  Ha OymakHOM HocuTene. Bpems pemenus 3amad 30 muH. 3arem
OCYILIECTBJISICTCS IPOBEPKA pELICHUS 3aJad HDK3aMEHATOPOM M  BBICTABIISIETCS
OLIEHKA, COMNIACHO METOJIMKH BBICTABICHUS OLCHKA TPU  IPOBEACHUU
IIPOMEKYTOYHOM aTTEeCTAIUU.

8 YYEBHO METOANYECKOE N THOOPMAIINOHHOE
OBECIHHEYEHMUE JUCIHUIIJINHDBI)
8.1 Ilepeuenb yueOHOII JuUTEepaTypbl, HEOOXOOMMOM /Js1 OCBOEHHS

JUCHUIIIIUHbBI
|ABTOp]>I, COCT&BI/ITC.HPI| 3arnaBue |H3)13TE.]ILCTBO, roul Oobecneu
1. OcHoBHas JUTEpaTypa
1 | .Tpyxos AL, | Jlutelinple cIUlaBbl M IUIaBKa: Y4eOHWUK i cryaeHToB | M.:  M3parens-
Manspos A.1. BBICHIMX y4EOHBIX 3aBEACHHN CKHUH LEHTP
«AKageMus,
2004. - 336 c.
2 [IpaBuna Oe3omacHOocTH B juteitHoM mpowmssoxactBe 116 11- | CII6: [Hean,
551-03. 2004. — 64 c.
3 | euenkuna JI.C. MeTozbl KOHTPOJISL M aHAJIM3a BELECTB: yueOHoe rocodue OI'bOY  BIIO
«BI'TY», 2010




2. /lonoHuTeIbLHAS JUTEPATYpa

IABTODBI, COCTaBUTEIH] 3arnasue W3z nparenscTBo, rox| Obdecrneu

1 Ion pen. | IIpon3BoACTBO CTANBHBIX OTIIMBOK: Y4€0. 71 By30B M.: MUCHC,

JI.51.Ko3noga. 2003.-352c.

2 Kocuuxos I'A.. OCHOBBI JIUTEHHOTO MPOU3BOJICTBA. YUueOHOE mocodue CII6, 2002.

3 [Neuenxmna JI.C. CrpaBoYHMK MarHWTHOTO AMCKa. DJekTporriaBka uyryHa u | ®I'bOY  BIIO
cramu. MY K mnposeseHuio JaboparopHeix pabor u | «BI'TYy, 2014
BBIITOJTHEHUIO CaMOCTOSITENBHONH PabOThl MO AWCIMIUINHE
«[1OYC» mnsa crynentoB Hanpasnenust 150400.62 npodwis
«TexHONOTMST  JHUTEWHBIX  TIPOLIECCOB»  OYHOW  (POPMBI
o0yuenus. Yacts 3.

4 [Teuenxuna JI.C. CrpaBouHHK MarHUTHOro jaucka. MY k mposexmenuio | ®I'BOY  BIIO
nmabopaTopHBIX pPabdOT ¥ BBITONHEHHIO camocTosTenbHor | «BI'TY», 2013
paborst mo gumcmummmae «IIOYC» mms cTynmeHTOB
nampasienust 150400.62 npodwuns «TexHomorust IMTEHHBIX
IIPOIIECCOBY OYHOH (popmbl 00yderHwms. Yacts 2.

5 [Teuenxuna JI.C. [TpousBoncTBo omnBok. Barpanka. MY k maboparopusim | @TBOY  BIIO
paboram mo mucnumHe «IIponsBoacTBo ommBok u3 uyryna | «BI'TY», 2010
1 CTJIN» OYHOHN (hOpMBI OOYIEHHSI.

6 | leuenkuna JL.C. CrpaBOYHUK MarHUTHOTO aucka. Pacuer mmxter: | PTBOY  BIIO
METOJMYECKHe  yKa3zaHus K BeimonHenuto | BITY», 2015
MPAaKTUYECKUX  3aHITUH U CaMOCTOATEIbHOU
pa60TBI o Kypcy «HpOI/I3BO,[[CTBO OTJIMBOK H3
9dyryHa W CTalW» UIA CTYOCHTOB HalpaBJICHUS
22.03.02 «Metannyprus», npoduis “TexHomorus
JUTEHHBIX TMPOILIECCOB” OYHOM (QopMBI 00yUeHUS.

44 c.

7 ITeuenkuna JI.C. CrpaBouHMK MarHUTHOTO Jwcka. Barpamka. MY k | ®I'BOY BO
nmabopaTopHeiM pabotam 1o gucnuiummHe «lIpomsBoactBo | «BI'TY», 2016
OTJIMBOK M3 YYT'YHA M CTAJIN» OYHOH (hOpPMBI OOyUeHHSI.

8.2 IlepeyeHb HMH(MOPMALUMOHHBIX TEXHOJIOIHH, HCHOJIb3yeMbIX IPH
OCyII€CTBJICHUHA 06p330BaTeJIbHOFO mponecca mo IMCHUILIHHE, BKJIIOYas
IEepeYCHb JIMIEH3UOHHOI'0 INporpaMmMHOIo Oﬁecneqenml, pecypcoB

HHGOPMAILMOHHO-TEJICKOMMYHUKAIMOHHOU ceTH «HTEepHET», COBpEeMEHHBIX
npo¢ecCHOHANBHBIX 023 JAHHBIX U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

Microsoft Word, Microsoft Excel, Internet Explorer, CKM Ilonuron, CKM
LVM Flow

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/UMASA JIA
OCYHECTBJIEHUA OBPA3OBATEJIBHOTI'O TIPOLHECCA

JlaGopaTopust XUMHUYECKUX U (PU3UKO-XUMUIECKUX METO/10B aHainu3a 306/1
2. MynbTUMEIUHHBIN TPOEKTOP.

l.

10. METOJWYECKUE YKA3AHUS JUISI OBYUYATIOIIAXCS MO
OCBOEHUIO TUCHUTIIMHBI (MOTYJIST)

ITo JUCTTHUITIINHC ((HpOI/ISBOI[CTBO OTIIMBOK M3 YyI'YHA U CTaJIN» YHUTAIOTCA

JIEKIIMH, TIPOBOJISTCS MTPAKTUYECKUE 3aHATHUS U J1abopaTopHbie PabOTHI.
Ha KOTOPBIX

OCHOBOl M3Yy4YEHHS JAUCHUMILUIMHBI
M3JIararoTcsl HanboJiee CylIeCTBEHHBIC U TPYAHBIC BOIIPOCHI, a TAaK)KE BOIIPOCHI, HE

ABJIIAOTCA  JICKIIHUH,



HAaIIeIINe OTPAXKEHUs B yUeOHOM JTUTepaType.

[TpakTrueckue 3aHATHS HANpaBiIeHbl Ha MPHUOOPETEHHE MPAKTHUYECKHUX
HABBIKOB pacyeTa IIUXThI, COCTaBa IUIAaKa. 3aHATHUS MPOBOAATCS IYyTEM PEIICHUs
KOHKPETHBIX 3a71a4 B ayJJUTOPHUH.

JlaboparopHble paOOThl BBINOJHAIOTCS Ha J1a0OpPaTOpHOM OOOpPYIOBaHUM B
COOTBETCTBHH C METOJMKAMH, IPUBEACHHBIMH B YKa3aHUAX K BBIIIOJTHEHUIO PaOOT.

Bun yueOHbIX
3aHATUN

JlesTenbHOCTD CTyACHTA

Jleknus

Hanmmcanne xoHcmekTa JIGKUMNA: KPAaTKO, CXEMAaTUYHO, MOCIEA0BATEIIHLHO
(UKCHpOBaTH  OCHOBHBIC  TIOJOXKEHHS, BBIBOJBI,  (POPMYTUPOBKH,
00001IIeHNsI; TIOMEYaTh Ba)KHBIE MBICIIH, BBIICNSATh KIIIOYEBHIE CIIOBA,
TepMUHBbL. [IpoBepka TEPMHUHOB, MOHSATHUH C MOMOIIBIO IHIMKIONEINM,
CIOBapey, CIPABOYHUKOB C BBIIMUCHIBAHUEM TOJKOBAHUM B TETPalb.
O6o3HaueHne BOMPOCOB, TEPMHHOB, MaTepuajia, KOTOPHIC BBI3BIBAIOT
TPYIHOCTH, TIOMUCK OTBETOB B PpEKOMEHIyeMoW Jureparype. Ecnu
CaMOCTOSITENIbHO HE yJaeTcs pa3o0parhCsi B Marepuaie, HeoOXOoIuMo
chopMynUpoBaTh BOMPOC U 3aJaTh MPENoJaBaTe0 Ha JICKIMH WU Ha
MPAKTUYECKOM 3aHSITHH.

IIpakTrueckoe
3aHATHE

KoncnekTrpoBanue peKOMEHyeMbIX UCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM
JeKIUH, TOJArOTOBKAa OTBETOB K KOHTPOJBHBIM BOIPOCAM, HPOCMOTP
pexoMeHayemMoi nureparypsl. llpocinymuBanue aynuo- U Buaeo3anucen
[0 3aJaHHOW TeMe, BBHINOJHEHHE PAaCYETHO-TpapUUEecKUX 3aJaHUM,
pelIeHKE 3a1a4 10 aJIrOPUTMY.

JIabopartopHas pabota

JlaGopartopHble ~ pabOTBl  MO3BOJSIOT ~ HAYYUThCS  NPUMEHATH
TEOPETUYECKUE 3HAHMS, I[IOJIy4eHHbIE Ha JIEKUUMU TpU pPELIECHUU
KOHKpPETHbIX 3a7ad. YtoObl Hamboiee palMOHAIBHO M IOJHO

HCIIOJIb30BaTh BCE BO3MOYKHOCTH JIAOOPATOPHBIX JUIsl IOATOTOBKU K HUM
HEOOXOIMMO: CclielyeT pa3o0paTh JIEKLHIO 10 COOTBETCTBYIOLIEH TeMe,
O3HAKOMHTCSI C COOTBETCTBYIOIIMM pasZeloM ydeOHMKa, IpopaboTaTh
JIONIOJTHUTENBHYIO JINTEpaTypy W HUCTOYHHUKHM, pEIIUTh 3aJa4d U
BBINIOJIHUTH JPYTHE NUCbMEHHbBIE 3aJaHUsl.

CamMmocTogarenpHas
pabora

CamocrodaTenbHas paboTa CTYIEHTOB CIIOCOOCTBYET INTyOOKOMY YCBOEHUS
y4eOHOro MaTepuajia W  pPa3BUTHIO HAaBBIKOB CamMO0OOpa3OBaHUS.
CamocrosarenbHas paboTa MpeanoiaraeT CleAyIoe COCTABISIONIUE:

- pabota c TekcTamu: Y4eOHHKAMHU, CIIPaBOYHHKAMH, JONOJHUTEIbHOM
JUTEPATYPOH, a TaKke MpopaboTKa KOHCIIEKTOB JIEKIINH;

- BBITIOJTHEHUE JIOMAITHUX 33JJaHUIl U pPacueToB;

- paboTa HaJl TeMaMH JUIs CAMOCTOATEIBHOTO U3yUCHHUS;

- yqacTue B paboTe CTyAeHYECKUX HayYHbIX KOH(GEPEHLIUH, OTUMITHAT;

- IOITOTOBKA K MIPOMEKYTOUYHOM aTTECTAINH.

ITonrorosxka k
IIPOMEKYTOYHOMN
aTTeCcTalllu

l'oToBUTBCA K MPOMEKYTOUHOM aTTECTALUU CJEIyeT CUCTEMaTHYeCKH, B
TE€UYEeHHE BCero cemecTpa. IHTeHCHMBHAs MOATOTOBKA JIOJKHA HAYAThCs HE
MO37HEee, 4YeM 3a MECAL-NOIATOpa 10 MPOMEXKYTOYHOM aTTecTaluu.
JlaHHbIe TIepe]] 3a4€TOM C OIICHKOM, SK3aMEHOM Tpu IHS dPQPEeKTUBHEE
BCET0 MCIOJIb30BATh JJIs HOBTOPEHUS U CHCTEMaTH3allMi MaTepuara.




