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Pabouas nporpamma gucuuiuiveel «KoHTpo#rpyeMas mpokaTKa TOJCTEIX MOJIOC
JIMCTOB » COCTaBJI€HAa B COOTBETCTBUU C y4EOHBIMU IUIAaHAMH IO HAIPABIEHHIO IIOIIO-
TtoBkH 22.04.02 Meramnyprusi, HanpaBleHHOCTh (mpoduiib) «O6paboTka MeTanioB
nasnenrem» g 2023 roga npuéma 1o O4YHOM U 3a04HOM opMam 00yUeHHH.
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JoLEHT Kadenpsl «O0paboTka MeTaIoB JaBlIeHUEMY, K.T.H., JIOLEHT~
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[IpoToKoOJI OT « » 20 roxa Ne

3aBenyromuii kapeapoit

(moamnuck) (©.1.0.)
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«O0paboTKa METAJJIOB JJaBICHUEM.

[IpoTokon ot « » 20 roja Ne

3aBenyromuii Kapeapoi

(moamuce) ((I);I/I.O.)




1. OBBEKT, IEJIb 1 3ATAYHN OCBOEHMUA JUCHUIIVINHBI

JlucuuIuInHA pacCMaTpUBAET BOIPOCHI ITOBBIIICHUS KOMILIEKCA IMPOYHOCTHBIX U
IUTACTUYECKUX CBOMCTB TOJICTBIX JIMCTOB U IOJOC J0 YPOBHS T€PMOOOpPAaOOTaHHBIX U
BBIIIIE 33 CUET UCIIOJIb30BAHUS TEXHOJIOTUU KOHTPOJIUPYEMOM ITPOKATKH.

[{enpro TUCHMIUIMHBI SBISAETCS: O3HAKOMIICHHE MAaruCTPaHTOB C IPOTPECCHUBHBI-
MU CIIOCO0AaMHU TEPMHUYECKOTO  TEPMOMEXAHUYECKOTO YIPOUHEHHUS TOJCTHIX JHCTOB H
II0JIOC, OCHOBAHHBIX HA MCIOJIb30BAHMM TEIJIa IIPOKATHOI'O HArpeBa U PEryJIMpyeEMOTo
YCKOPEHHOTI'O OXJIAXKACHUS, TEXHOJIOTUEH KOHTPOJIUPYEMOM IIPOKATKH

B pesynbrate 0CBOEHUS JUCHUILUIMHBI CTYAEHT JOJIKEH:

3Hamb: COBPEMEHHBIN U MEPCIEKTUBHBIN ypOBHU TPeOOBAaHUM K KauyecTBY MpO-
IOYKIIMH, OCHOBHbBIE BU]Ibl TEPMUYECKONH 00paOOTKH TOJICTBIX JIUCTOB U MOJIOC, TEXHOJO-
I'MI0 KOHTPOJIMPYEMOU IPOKATKA, €€ METAJUIOBEAYECKUE OCHOBBI, TCHIACHUUHA Pa3BUTHUSA
TEXHOJIOTMM IIPOU3BOJCTBA TPYO U IITPUIICOB JJIsl UX MIPOU3BOJICTBA, JUCTOB JJISl U3IO0-
TOBJIEHUSI KOHCTPYKLMMH, SKCIIITyaTupyeMbix B paiionax Kpaiinero Cesepa, TpeOoBaHus,
IIPEABABIAEMBIE K METAJLTY, MAPKHU CTAJIM, IPUMEHSAEMBIEC IIPU IPOU3BOIACTBE TOJCTHIX
JIMCTOB U II0JIOC KOHTPOJIMPYEMOU MPOKATKOMH;

Ymems: Iporao3upoBaTh BIMSHUE [TAPAMETPOB TEXHOJOTMYECKOTO MPOLECCa Ha
IIOKA3aTeIy KadecTBa NMPOAYKLMHU, ITPOTHO3UPOBATh YHEPrOCWIOBBIE IMAPAMETPHI KOH-
tponupyemoi npokatku Ha TJIC u LLICITI, chopmynupoBate TpeOOBaHMS, TPEIbIB-
JsieMble TEXHOJOTHEH KOHTPOIMPYEMOM MPOKATKH, K 000PYJOBaHHMIO MPOKATHBIX CTa-
HOB M pPEKHMMaM €ro padoThl.

Braoems: undopmanumeil o cnocobax MOBBIILIEHHUS] KauecTBa MPOIYKLHUH, OCO-
OCHHOCTSAMM BIIMSHHS KOHTPOJIUPYEMOM MPOKATKUA HA TOYHOCTh Pa3MEPOB JIUCTOB U MO-
J0¢, NPOPUINPOBAHUE U U3HOC BAJIKOB.

[lepeuriciieHHbIE pe3yNbTaThl 00YUYEHUS SIBISIOTCS OCHOBOM UIsi (hOPMHUPOBAHUS
CIEAYIOIIMNX KOMIIETEHIIUM:

- crocoOeH pa3padaThiBaTh MPENJIOKEHHS IO MOBBIIICHUIO KaueCcTBa 33JJaHHOTO
BHU1a METAJUIONPOIYKIMH ITpu 00paboTke MeTayuioB aaBiaeHueM (ITK-2).

2. MECTO JUCIIUIIJINHBI B OCHOBHOH ITPO®ECCUOHAJIBHOM
OBPA30OBATEJIBHOU ITPOI'PAMME BBICHIEI'O OBPA3OBAHUA

JIMCLIMITTIMHA OTHOCHTCS K YacCTH SJICKTUBHBIX JIUCIUIUIMH (MOAYJICH) YacTw,
dbopmMupyemMoil ydyacTHHUKaMH OOpa30BaTEbHBIX OTHOIICHUW IUCHUIUIMH (MOIYJICH)
y4eOHOTO IIaHa.

HuciuruiiHa 0a3upyeTcsi Ha 3HAHUSAX M YMEHHUAX, KOTOPBIE CTYACHT MpuoOpen
IIPU OCBOEHUU MPEAIIECTBYIOMUX JTUCHUILIMH TIPHU MOJArOTOBKE 0aKasaBpOB MO CIIELU-
anpHOCTH 22.03.02 “Meramnyprus’.

3HaHUS U yMEHUS, MPUOOPETEHHBIE MMPU OCBOCHUHU JTAHHOW JUCIMIUINHBI, PEau-
3YIOTCSI CTYJIEHTOM TPH H3YyYCHUM CIEAYIOMIMX TUCHUILINH: «MeTamtocoeperaronme
TEXHOJIOTUM 00paOOTKH METaJUIOB AaBieHHeM», « COBMEIIEHHBIE TTPOIIECChl 00padoTKU
METaJJIOB JIABJICHUEM», TIPOXO0KICHUHU MPOU3BOJICTBEHHON MPAKTUKUA W TOCYIapCTBEH-
HOW UTOTOBOM aTTECTALUU.



3. CTPYKTYPA U COAEP KAHME JTUCHUIIJINHBI

3.1. Pacnpenesienne y4yeOHBIX YacoB MO TeMaM JUCUMILUIMHBI W BHJAaM

3AHATHN

HaumenoBanune tem
(comepxaTenbHBIX MOTyJIEH)

KommgecTBo yacoB (ouHas/3a0uHasi popma)

Bcero

B ToM uncie

Jlexun

[Ipakr.

JlaGop.

CPC

Tema 1. OcHOBHBIE BUIBI TEPMUUECKOM 00pa-
OOTKH TOJICTBIX JHCTOB W mojoc. Knaccudu-
Kalusi BUJOB COBMEIIEHHOTO TEMIIEPaTypHO-
nehOopMaIMOHHOTO BO3ACHCTBHS HA METAJL.

9,5/11

3/0

1,5/0

5/11

Tema 2. TeHaeHUMU pa3BUTHSI TEXHOJIOTMU
MIPOM3BOJCTBA TPYO U LITPUIICOB ISl UX MPO-
M3BOJICTBA, JIUCTOB I U3TOTOBJIEHUS KOHCT-
PYKIIMH, 3KCILUTyaTUPyeMBIX B pailoHax Kpaii-
nHero CeBepa. TpeOoBaHUs, IPEIBIBISIEMBIC K
METaJUly, MapKu CTaju, NPUMEHSEMbIE NpPH
IIPOU3BOJCTBE TOJICTHIX JIUCTOB U IOJIOC KOH-
TPOJIUPYEMOIl TPOKATKOM.

9,5/11,5

3/0.5

1,5/0

5/11

Tema 3. KoHtponupyemas mpokarka, ee Me-
TaJIJIOBEJYECKHUE OCHOBBL. Pekpucramnmmzanus
ayCTEHUTa B IIPOLECCE TOpsuYed IPOKATKH.
N3menbueHue 3epeH (pepputa npu KOHTPOIIU-
pyeMoii mpokaTke. AyYCTEHUTHO-(QeppUTHOE
npeppamenue. CTagud  KOHTPOJIUPYEMOM
IIPOKATKH.

12,0/14

4/0,5

2,0/0,5

6/13

Tema 4 TemmneparypHble YCIOBUS KOHTPOJIH-
pyeMoil TMpOKaTKU. 3aBHCHUMOCTh CBOMCTB
CTaJM OT TEXHOJIOTMYECKUX MapaMeTpoOB IMpo-
KaTku. KOMIUIEKCHOE BIMSHUE TeMIIepaTyphl
u nedopMalvy Ha CBOMCTBAa TOTOBOTO MPOKa-
Ta. BnusitHue XMMHUYECKOro cOCTaBa Ha CBOM-
CTBAa JIUCTOB, IOJYYEHHBbIE KOHTPOJIUPYEMOU
IIPOKATKOM.

12/14

4/0,5

2,0/0,5

6/13

Tema 5 Pa3Butre KOHTPOIUPYEMOM NPOKATKH
U €€ 3HAYCHHUE B COBPEMEHHOM NPOU3BOJICTBE
TOJICTOTO JUCTA. TEeXHOJIOrns KOHTPOJIUpYeE-
MOHM IIPOKaTKH Ha TOJICTOJIMCTOBBIX CTaHax,
pexuMbl Harpesa u nedopmanuu. [Iponssoa-
CTBO JINCTOB KOHTPOJIMPYEMOU MPOKATKOW Ha
cranax 3600, 3000, 5000.

12/14

4/0,5

2,0/0,5

6/13

Tema 6 TexHOIOTHS KOHTPOJIUPYEMOU IPO-
KaTKM Ha HENPEPBIBHBIX HIMPOKOIMOIOCHBIX
CTaHax.

12/14

4/0,5

2,0/0,5

6/13

Tema 7 DHeprocunoBble mapameTpbl KOHTPO-
mupyemoit nipokatku Ha TJIC u LICTTI. Co-
NpOTUBIIEHHE Je(opMalii HU3KOJIETHPOBAH-
HBIX MAapOK CTaJIH.

9,5/11,5

3/0,5

1,5/0

5/11

Tema 8 BiusiHue KOHTPOIUPYEMON IPOKATKU
Ha TOYHOCTb Pa3MEPOB JIMCTOB M IOJIOC, IIPO-
¢uIMpoBaHNe U U3HOC BAJIKOB.

9,5/11,5

3/0,5

1,5/0

5/11




HaumenoBanue tem KommgecTBo yacoB (ouHas/3a0uHasi popma)
(comepxaTenbHBIX MOTyJIEH) B Tom uncne
Bceero
Jlektum | Tlpakt. | Jla6op. | CPC

Tema 9 Maremarnueckue MOJENU CBOMCTB
HU3KOJIETHPOBAHHBIX cTayiei, moasepruyteix | 9,5/10,5 3/0,5 1,5/0 0 5/10
KOHTPOJIUPYEMOM MPOKATKE.

Tema 10 TpebGoBanwms, TPEABIBISIEMbIE TEX-
HOJIOTHEN KOHTPOJUPYEMOW IIPOKAaTKH, K 85/8 3/0 15/0 0 4/8
000pPYyIOBaHHIO TIPOKATHBIX CTAHOB M PEKH- ' '
MaM ero padoThlI.

KonrakthHas padota

4/6
(momogHUTEIBHAS)
KypcoBas pabota (mpoexr) 0 0
UTOro no BUAAM 3aHATUI: 108/126 34/4 17/2 0 53/114
KOHTPOJIb 36/18
HUTOIO: 144/144

(I)Ole/IpOBaHI/Ie KOMIIETEHIIUH B pe3yabTaTe 0OCBOCHUA TEM JHCHUIIJIUHDBI

Komnerenunu | Tembl JUCHMILUIMHBI, HALlEJIEHHbIE HA BbIPA-
00TKY KOMIIETEHIIMH

[1K-2 Temsr 1-10

3.2. Jlekuun

Tema 1. OcHOBHBIE BUJIBI TEPMUYECKOU OOPaOOTKH TOJICTHIX JINCTOB M IMOJIOC.
Knaccudukaiys BUIOB COBMEILEHHOTO TeMIlepaTypHO-Ae(pOpMaIIMOHHOTO BO3JICUCT-
BHS Ha METaJl.

Copaep:xanue TeMHI 1 :

Kpucrannmuueckoe crpoeHue metayuioB u ero AedekTsl. CTPpyKTYpHBIE COCTaB-
JISIOUIME KEJIE30YIJIEPOAUCTHIX CIJIaBOB. OCHOBHBIE MEXAHMYECKHE CBOMCTBA MeETaJl-
JIOB U CIUIaBOB. MeTonibl ucnbiTaHui. KpuTHueckue TOYKM MpPEBpAICHUS B XKeEJe3e.
OcHOBHBIC BHIBI TEPMOOOPAOOTKH TOJICTHIX JINCTOB M TOJIOC: HOpMAJIU3aIlKs, 3aKalKa ¢
BBICOKHM OTITYCKOM, TEPMHYECKOE YIPOYHEHHE, TepMOMEXaHnueckass 00padoTka, KOH-
TposiupyeMasi npokatka. O6opyaoBanue st TepmooOpadboTku. Kiaccudukanus BUI0B
COBMEILIEHHOTO TEMIIEpaTypHO-1ePOPMAIITMOHHOTO BO3ACHCTBUS HA METaJII.

Tema 2. TenneHuuu pa3BUTUSL TEXHOJIOTMH TPOU3BOACTBA TPYO U IUITPUIICOB IJIS
UX MPOU3BOJICTBA, JUCTOB JIJISl U3TOTOBJICHUS] KOHCTPYKILMM, SKCIUTyaTUPYEMbIX B paii-
onax Kpaiinero Cesepa. TpeboBaHusi, NpeabaBIsieMble K METAILTy, MAPKHU CTajd, MpPHU-
MEHSIEMBIE TIPU NPOU3BOACTBE TOJCTHIX JUCTOB U MOJIOC KOHTPOJIUPYEMON TPOKATKOM.

ConepxaHue TeMbl 2:

TenaeHMM pa3BUTHS TEXHOJIOTHUU TPOU3BOACTBA TPYO U IITPUIICOB JIJIST UX U3TO-
TOBJICHUSI, MTOBBILLIEHUE JUaMETpa TpyO, JaBleHUs B razonpoBojax. TeHaeHuuu pa3Bu-
THSI TEXHOJOTHUU MPOU3BOJACTBA JIMCTOB JJISI U3TOTOBJICHUS KOHCTPYKIIMM, 3KCILUTyaTH-
pyembix B pairioHax Kpaitnero Cesepa. TpeOoBaHUsS K TMOBBIINICHHIO MPOYHOCTHBIX U




IIJJACTUYECKUX CBOWCTB CTAJIEH, CBAPUBAEMOCTH, HAJIEKHOCTH U TOJITOBEYHOCTH KOHCT-
PYKIIMOHHOTO MaTtepuana. L{enb KOHTpOoJMpyeMou MPOKATKU. Y TJIEPOIHbIA SKBUBAJICHT
TpyOHBIX cTajeil. BiusHue nmapaMeTpoB MPOU3BOJICTBA HA CBOMCTBA JIMCTOB, MOJYyYEH-
HBIX KOHTPOJIMPYEMOM IPOKATKOW. Mapku crTanu, OIpUMEHSAEMbIE IPU IMPOU3BOJCTBE
TOJICTBIX JIMCTOB M MOJIOC KOHTPOJIUPYEMOU NpokaTkoi. ManonepautHelie ctanu. Cranm
CO CTPYKTYpPOM UTOJIBYATOrO (peppuTa.

Tema 3. KoHTposmpyemas npokaTka, €€ METaJUIOBEIYECKHE OCHOBBI. Pexpu-
CTAJUIM3alUsl ayCTEHUTa B Ipoliecce ropsiueil mpokatku. M3mensuenue 3epeH gpepputa
IpU KOHTPOJIMPYEMOHl mpokatke. AycreHuTto-pepputHoe npespauienue. CTaauu KOH-
TPOJIUPYEMOM ITPOKATKH.

Conepxanue TeMsbl 3:

MeramioBequeckue OCHOBBI KOHTPOJUPYEMOW MPOKATKU. TekcTtypa. AHU30TPO-
nua cBoucTB. Hakien. BosBpar m pekpucraumszanus. M3meHeHne mexaHW4ecKux
CBOMCTB M3-3a HaKJIENa U B MPOIIECCE BO3BpaTa U pekpucraumzannu. Ctaauu Bo3BparTa
U peKpucTaim3anuu. Pexpucramim3anus ayCTEHHWTa B IPOLIECCE TOpsAYe MPOKATKH.
@akTOpHhI, BIUSIOIIAE HA CKOPOCTh PEKPUCTAIUIM3ALMU U pa3Mmep 3epeH. Mukponeru-
pytomue no6aBku. Kapoonurpuansie gaspl. Mi3menbuenue 3epeH Gpeppura npu KOHTPO-
JaupyeMol mpokaTtke. MexaHM3Mbl H3MeENIbYEHHE (QEPPUTHOIO 3€pHA. AyYCTEHHUTO-
(deppuTHOE npeBpauieHue. BiusHue teMnepaTypsl IPOKaTKU Ha TEMIEpATypy Havyana
Y - a - npeBpateHus. CTaauu KOHTPOJIUPYEMOM IPOKATKH.

Tema 4. TemneparypHble YCIOBUSI KOHTPOJHMPYEMOW IPOKATKU. 3aBUCHMOCTD
CBOWCTB CTAJIM OT TEXHOJIOTMYECKHX NapaMeTpOB NPOKAaTKH. KOMIUIEKCHOE BIMSHUE
TeMIlepaTypbl U JAepopMallid Ha CBOMCTBA TOTOBOTO MpoKaTa. BiausHue XMMUYECKOTO
COCTaBa Ha CBOMCTBA JIMCTOB, [OJIyYEHHbIE KOHTPOJIUPYEMOU MMPOKATKOM.

ConepxaHue TeMbl 4:

Bnusgnue ycnoBuii HarpeBa ciiss00B Ha cBoicTBa Jucta. ONTUMaNbHbIE TEMIIEpa-
Typbl HarpeBa 3aroToBKU. BiusiHue temneparypbl OKOHYaHUS AeQopMalii Ha CTPYK-
Typy U CBOICTBa CTajel MUKpOJIETMPOBAaHHBIX BaHaJMeM, HUOOHEM, MOJIMOIEHOM, TH-
TaHOM. BiusiHue cXeMbl MPOKATKU HAa aHU30TPOIMIO MEXAHUYECKUX CBOMCTB. Poib pe-
xKuMa 00kaTuii B (DOPMUPOBAHMM CTPYKTYPbl M CBOMCTB IpokaTa. J[MHamuueckas u
CTaTUCTHYECKasl peKpHUCcTaJUIN3auus. BinusHue o0xkaTuil Ha NEPEXOIHYI0 TEMIIEPaTypy.
KomMminekcHoe BiusiHHE TeMIeparypbl U AedopMalii Ha CBOMCTBA FOTOBOIO MPOKATa.
BinsiHue XMMHMUYECKOTO CcOCTaBa CTajd HA CBOMCTBA JINCTA, MOJYYEHHOIO KOHTPOJIH-
pyeMOil MPOKATKOW. DJIEMEHTHI, BIMSIONIME HA MEPEXOAHYI0 TeMmmepaTrypy. B3aumo-
CBSI3b CTPYKTYPbl U MEXaHUYECKUX CBOMCTB CTaJIU.

Tema 5. Pa3Butue KOHTpOJIUPYEMOH MPOKATKH U €€ 3HAYCHHE B COBPEMEHHOM
IIPOU3BOJICTBE TOJICTOTO JUCTA. TEXHOJIOTHS KOHTPOJIMPYEMOW MPOKATKHM Ha TOJCTO-
JIMCTOBBIX CTaHaX, PEKUMBI HarpeBa u jaedopmanuu. [Ipou3BoICTBO TUCTOB KOHTPOJIU-
pyeMoii mpokatkoit Ha ctanax 3600, 3000, 5000.

Conep:xaHue TEMBI S:




[TpombInIUIEeHHOE TPUMEHEHNE KOHTPOJIUPYEMOH MTpoKaTku. Pa3padoTka mpouHbIX
CBApPUBAEMBIX MEJIKO3EPHUCTBIX CTaJeh. TEeXHONOTHs KOHTPOJIUPYEMOW NPOKATKHA Ha
crane 3600 xomOuHata «A30BcTanb». OrpaHUYEHUS W TEXHOJOTMYECKUE TMPUEMBI.
TexHoornyeckne omepanuu U CTPYKTYpHbIE M3MEHEHHMs MeTaiuia. KoHTposmpyemas
IIPOKaTKa B YCIOBHSX cnenuanusupoBaHHoro craHa 3000. MapouHslii U pa3MeEpHBIN
coprameHnT ctaHoB 3600 u 3000. Kareropuu npounoctu K52 — K60 u X42 — X70. Yc-
KOPEHHOE OXJIAXIEHUE JIMCTOB IOCIIE KOHTPOJIUPYEMOW MPOKATKU. J[MHAMUKaA pa3BH-
THS TEXHOJOTMH IPOU3BOJICTBA U MApPOYHOIO COCTaBa IITPUIICOB. BBICOKONpPOYHBIE
ctanu X80 — X100. Koutponupyemas npokarka Ha ctanax 5000.

Tema 6. TexHONIOTrHsS KOHTPOJIUPYEMOM IIPOKATKH HA HENPEPBIBHBIX IIUPOKOIIO-
JIOCHBIX CTaHaX.

Conep:xaHue TeMBbI 6:

OnbIT MPOW3BOJACTBA JINCTOB TIO KOHTPOJUPYEMBIM PEKUMaM Ha 3apyOe:KHBIX
LICTTI. MccnenoBanrue KOHTPOIUPYEMBIX PEXKMUMOB MpokaTku Ha crane 2000 HIIMK.
BnusiHue pexMMOB IPOKATKM Ha MEXaHUYECKUE CBOMCTBA JUCTOB. ONTUMANIbHBIN 1a-
Na30H TeMIMepaTyp KOHLA MPOKATKH U CMOTKHU mojoc. HepaBHOMEpHOCTh CBOMCTB IO
JnuHe nosiockl. OcBoeHuEe KOHTpoaupyeMoi npokatku Ha crane 2000 YepMK. Baus-
HUE MapaMeTPOB MPOKATKU U TEMIEpaTypbl CMOTKM U KOHLIA MPOKAaTKH HAa MEXaHHU4e-
ckue cBorcTBa. CpaBHUTENBHBIN aHAIU3 TEXHOJOTHMH KOHTPOJHUPYEMOM IMPOKATKU Ha
TJIC, HICI'TI, cranax CTekkes.

Tema 7. DHeprocwioBble MapaMeTpbl KOHTponupyemou npokarku Ha TJIC u
HICTTI. ConpotuBnenue nedopmManny HU3KOIETUPOBAHHBIX MAPOK CTaJIH.

Cozeprxanue TeMBI 7:

Cwia nmpokaTKd, MOMEHT IPOKATKH, 3arpy3Ka TIJIaBHBIX JIBUTATENIEW IO TOKY,
MOIIHOCTH IpHU KoHTposmpyemon npokatke Ha TJIC u HICITI. 3aBucumMocTs s pac-
yeTa CUJIbl MPOKATKU MPHU NPUMEHEHUH KOHTPOJIUPYEMBIX PEKUMOB, CPEAHETO yAEIb-
HOTO AaBJeHUs, KO3 (ULIMEHTA MIeya U KPYTSIIEero MOMEHTa. AHaU3 MoKa3aresiei 3a-
rpy3ku kietel. ConpoTuBieHue aepopmMali HU3KOJIETHPOBAHHBIX CTaJlel MpU KOH-
TPOJIMPYEMOMN IMpOKaTKe. YTOYHEHHas 3aBUCUMOCTb Ul pacdera KoddduuueHra Ha-
OPSDKEHHOTO COCTOSIHUSI. 3aBUCHUMOCTh ISl pacueTa CONPOTUBIECHUS JAepopMaiuu
TPYOHBIX MapOK CTaJIH.

Tema 8. BiausiHre KOHTpOIMPYEMON POKATKU HA TOYHOCTH Pa3MEPOB JIMCTOB U
10JIOC. MPO(QUIUPOBAHUE U U3HOC BAJIKOB.

Coaepxanue TeMbI &:

Bimsinue pexuMoB KOHTPOJIUPYEMOM MPOKATKH Ha MPOJIOJIBHYIO U MOIEPEYHYIO
Pa3HOTOJIIMHHOCTD JINCTOB U MOJIOC. MI3HOC BajaKOB IIPU KOHTPOJIUPYEMOU IPOKATKE.
3aBUCHUMOCTH MPOJOJIBHOW M MONEPEYHON PA3HOTOIIIMHHOCTH OT apaMeTPOB KOHTPO-
JUPYEMOH MPOKATKH, MPUHLMIBI NPO(UIUPOBAHMS BAJIKOB. MeponpusaTusi Mo yMeHb-
LICHUIO PA3HOTOJIIMHHOCTH U YJIYYIICHHIO INIOCKOCTHOCTH JINCTOB U T10JIOC.




Tema 9. MaremMatuueckre MOJIEIM CBOMCTB HU3KOJIETMPOBAHHBIX CTaJCH, MOA-
BEPrHYTHIX KOHTPOJUPYEMOUN TPOKATKE.

ColepxkaHue Tembl 9:

DKCIEPUMEHTAILHOE OINpe/EICHNE ONTUMAIIbHBIX PEKUMOB MPOKATKU HUOOMI-
BaHA/IMCBbIX MHUKPOJCTHPOBAHHBIX CTajled B JIaOOPaTOPHBIX YCIOBHSX. YpaBHEHUS
perpeccuu 3aBUCUMOCTH MEXaHUYECKUX CBOMCTB OT yCJIOBUM mpokatku. [Ipornosupo-
BAaHUE MPOYHOCTHBIX U IUIACTUYECKUX CBOMCTB CTaJI€H 10 UX TBEPIOCTH.

Tema 10. TpeGoBanusi, npeAbsIBIIEMbIE TEXHOIOTUEH KOHTPOIUPYEMOM MPOKAT-
KH, K 000pYyTOBAHHIO TIPOKATHBIX CTAHOB M PEKUMaM €ro PaboThI.

Coneprxanue Temsl 10:

OrpaHuyeHus MPUMEHEHUSI KOHTPOJIMPYEMOM MPOKATKU Ha CYIECTBYIOIIUX CTa-
Hax. TpeOoBaHUs K MPOCKTUPYEMBIM CTaHAM MO COCTaBY OOOPY/IOBAHUS U €0 CHUIIOBBIM
U UHBIM XapakrepuctukaMm. Cxema pazmeiienus odopynosanus. Cuctema ACYTIL.

Jluteparypa k Teme 10: [1, 2, 3, 4, 5]

3.3. IIpakTyeckue (CeMUHAPCKHE) 3aHATHS

No Tema 3ansiTus O0newm, JIutepa-
n/n yac. Typa
OYH./3209H

CTpyKTypHBIE COCTaBJISIOIIME JKEJIE30YTIEPOIUCTHIX
criaBoB. Kputnueckrne TOUKM MPEBPALLEHUS B JKEJIE3€. [6]
1 | duarpamma »xemne30-yriepo. 5/0,5 -
OcHOBHBIE BBl TEPMOOOPAOOTKH TOJCTHIX JIMCTOB.
O6opynoBanue Jjisi TEpMOOOPAOOTKH.

VYriepoHbli 3KBUBAJIEHT TPyOHbIX cTaneil. Tumel u
MapKy CTaJH IOJ KOHTPOJUPYEMYIO MPOKaTKy. Bius-
HUE€ ITapaMeTpOB IPOM3BOJCTBA HA CBOWCTBA JIMCTOB,
ITOJIYYEHHBIX KOHTPOJIMPYEMOU MPOKATKOM.

Ponb cxembl poKaTKku U pexuma ooxaTtuil B popmu-
pPOBaHUU CBOICTB U CTPYKTYpbI IpokaTa. BiusHue 00-
KaTUA U XUMUYECKOTO COCTaBa CTaJIM Ha MEPEXOAHYIO
TEMIIEPATYPY.

Kareropuu nmpoyHocTu. Y CKOPEHHOE OXJIAXKACHUE JINC-
TOB TIOCJIE KOHTPOJIMPYEMOM IPOKATKH. BeICOKOIpPOU- [6]
4 | mpie cramu X80 — X100. ConpoTtunenue aedopmamnum 4/0,5 =
IIPU KOHTPOJIUPYEMOMW MPOKATKE, 3aBUCUMOCTH ISl €T0
pacyera.

4/0,5 [6]

4005 [6]

HUTOI'O: 17/2

3.4. JladbopaTopHbIe padoThI
JIaGoparopHble pabOThI 10 TUCHUIUIMHE YUEOHBIM IUIAHOM HE MPELYCMOTPEHBI.



3.5. CamocTosiTeibHAsI padoTa CTyJIeHTa

No Bubl camocToATeNbHOM pabOThI CTYICHTA O06nbem, yac.
n/m OYH./3a0YH.
1 | 3yueHue JEKIMOHHOTO MaTepuana 25/80
2 IToarotoBka K NpakTUYECKUM 3aHSITUSIM 28/34
3 | [loaroroBka K JjabopaToOpHbIM paboTam -

4 | BeinmojgHeHue KypcoBOIro MPOEKTa -
5

6

Brinonnenne KypcoBoit paboThI -
BrinonHenne MHAMBUAYAIBHOIO 33/ 1aHUS

UTOIO: 53/114

3.6. Kypcogoii npoekT (pa6ora), HHIMBUIYAJbHOE 321aHHE

KypcoBoil npoekT ¥ MHAMBHUyaJbHOE 33JlaHWE MO JUCUUIUIMHE YYEOHBIM Iula-
HOM HE IIPENYCMOTPEH.

4. POHJA OHEHOYHbLIX CPEACTB

4.1. Kpurepuu v mKaJjbl 1Js1 HHTETPUPOBAHHON OLICHKH YPOBHS cpopmu-
POBAHHOCTH KOMIETECHIIUI

Cocmasnaowas komnemeHyuu — nOJTHOMa 3HAHUU

- HyJIEBOW YpOBEHb: HEBEPHBIE, HE ApTyMEHTHUPOBAHHBIE, C MHOKECTBOM I'PyOBIX
OIMOOK OTBETHI HA BOMPOCHI / OTBETHI Ha JIBa BOMPOCA U3 TPEX MOITHOCTHIO OTCYTCTBY-
I0T. YpOBEHb 3HaHUIN HM>)KE MUHUMAJIbHBIX TPEOOBAaHUM;

- MUHUMAQJIbHBIM YPOBEHB: JaHbl HE IOJIHBIC, HE TOYHBIE U apTyMEHTUPOBAHHBIC
OTBETHl Ha BONPOCHL. YPOBEHb 3HAHUN HUKE MUHUMAIbHbIX TpeOoBaHui. JlomyrieHo
MHOT0 IpyOBIX OIIHOOK;

- IOPOT'OBBIM YPOBEHB: JaHbl HEAOCTATOYHO IIOJHBIC, TOUHBIE U apIyMEHTUPOBAH-
HBIE OTBETHI HA BONPOCHIL. I11710X0 3HAaeT TEpMUHBI, ONPEIEICHUS U IIOHATHUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILIEHUS, TPUHLUIIBL. J{OMyIIeHO MHOTO HErpyOBIX OIIMOOK;

- CpeHMM ypOBeHb: J[aHBI TOCTATOYHO IIOJIHBIE, TOUYHBIE U APIyMEHTUPOBAHHbIC
OTBETBI HA BOIIPOCHL. B 11€7I0M 3HACT TEPMUHBI, ONPEACIICHNs U ITOHATHS; OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOILLIEHUSI, IPUHIUIBL. J[0MyI11eH0 HECKOIBbKO HErpyObIX OLINOOK;

- IPOABUHYTHIN YPOBEHB: JAHBI IOJHbIE, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHI. 3HAET TEPMUHBI, ONPECIICHNS U MTOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOIIECHHUS, IPUHLHUIIBL. [{OMyIIeHO HECKOJIBKO HErpyObIX OIIMOOK;

- BBICOKMH YPOBEHb: JIaHbI IIOJHBIE, TOYHBICE U apPIyMEHTUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMUHBI, ONPEAECIECHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILIEHUS, TPUHUMIIBIL. J[OMYyIIIEHO HECKOJIIBKO HETOYHOCTEM.

COCWZCIGJZ}ZIOWCI}Z KomnemeHyuu — yMernus
- Hy.TIGBOﬁ YPOBCHL: IMOJHOC OTCYTCTBHUC IMOHHMAHUA CYTH MCTOAUKU PCHICHUS
3a/lavi, JOIIYIICHO MHOKCCTBO r‘py6ep”1umx OIIooK / 3aJaHns HC BBITIOJIHCHBI BOO6H1€;



- MUHUMAJIBHBI YPOBEHB: C1a00€ TMOHUMAHUE CYTH METOJHMKHU PEIICHUS 3aauH,
JOMyIIEHbI TpyOble omnoOKu. Pemienust He 000cHOBaHbl. He yMeeT ncnonbs30BaTh HOpMa-
TUBHO-TEXHHYECKYIO JInTeparypy. He opueHTHUpyeTCs B crielMaibHOM HAy4YHOU JIUTEpaA-
Type, HOPMATUBHO-TIPABOBBIX AKTaX;

- TIOPOTOBBIM YPOBEHB: IOCTATOYHOE MOHUMAHUE CYTH METOJUKH PEIICHUS 3a/1auH,
JOMyIIeHbl OMMOKU. PerieHust He Bceryia 000CHOBaHbL. YMEET UCHOJIb30BaTh HOPMATHUB-
HO-TEXHUYECKY10 JuTeparypy. Ciabo OpueHTHUpPYeTCs B CIIEHMAIBHON HAYYHOM JIUTEpaTy-
pe, HOPMATUBHO-TIPABOBBIX aKTaX;

- CPEIHHAI YPOBEHb: B LIEJIOM IIOHUMAET CYyTh METOAMKHU PELLICHUS 33a]1a4H, JOMyLIe-
Hbl OmMOKW. PemieHusi He Bcerma 0OOOCHOBaHBI. YMEET HCIIONB30BaTh HOPMATHUBHO-
TEXHUUYECKYIO U CHELHAIIbHYIO HAYUHYIO JIMTEPATYPY, HOPMATUBHO-TIPABOBHIE AKTHI;

- MPOJABUHYTHIN YPOBEHB: B IIEJIOM TOHUMAET CyTh METOJUKHU PELICHUS 3a/1a4H, J10-
nmymieHpl HeTouHOCTH. Crioco0eH 000CHOBATh pEIICHUsI. Y MEET UCIOIh30BaTh HOPMATHB-
HO-TEXHUYECKYIO U CHELMAIIbHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-TIPABOBHIE AKTHI;

- BBICOKMI YPOBEHb: IIOHUMAET CYTh METOJIMKHU perieHus 3aaaun. CnocodeH oboc-
HOBaTh PEIICHUA. YMEET UCIHOIb30BaTh HOPMATHUBHO-TEXHUYECKYIO U CIICHUATbHYIO Ha-
YUHYIO JIUTEpaTypy, NEpeI0BON 3apyOekKHbIN OMbIT, HOPMATUBHO-TIPABOBHIE AKTHI.

Cocmasasaiowas komnemeHyuu — 61a0eHue Hagblkamu

- HyJIEBOW YPOBEHb: HE MPOJEMOHCTPUPOBAJ HABBIKM BBINOJIHEHUS IPOdeccuo-
HaJIBHBIX 3a/1a4. MCIBITBIBAET CYIIECTBEHHBIE TPYAHOCTH IIPU BBINIOJHEHUU OTIAEIbHBIX
3aJaHul;

- MUHUMAQJIBHBIM YPOBEHb: HE IIPOJEMOHCTPUPOBAJI HABBIKM BBIIIOJIHEHUS IIPO-
(eccroHanbHbIX 3a/1a4. VCIBITHIBAET CYLIECTBEHHBIE TPYIHOCTH MPU BHIOJHEHUH OT-
JICJIBHBIX 3aJIaHUM;

- IOPOTOBBIN YPOBEHB: BIAJEET OMBITOM I'OTOBHOCTH K MPO(ECCHOHATBHOMN /Ies-
TEJIBHOCTH U MPO(HECCHOHATFHOMY CaMOCOBEPIICHCTBOBAHUIO HA MOPOTOBOM YpPOBHE.
TpyoBbIe NENCTBUSA BBIIIOIHAET MEJIEHHO U HEKAYECTBEHHO;

- CpPEeIHUI ypOBEHb: BIAJECET CPEAHUM OIBITOM TOTOBHOCTH K Mpo(heccuoHaNb-
HOM JIeATETBbHOCTH U MPOPECCUOHAIIBHOMY CaMOCOBEPUIEHCTBOBAHUIO. Tpy/IOBbIE J1EHi-
CTBUS BBIMIOJIHSIET HA CPEAHEM YPOBHE N0 OBICTPOTE U KAUECTBY;

- IIPOABUHYTBIM YPOBEHB: BIAJIEET OIBITOM U JOCTATOYHO BBIPAKECHHOU JIUYHO-
CTHOM TOTOBHOCTH K IPO(ECCHOHATIBHON JNESATENIBHOCTH U MPO(ECCHOHATIBHOMY CaMo-
COBEPLICHCTBOBAHUIO. BBICTPO M KaYECTBEHHO BBINOJIHAET TPYAOBBIE NEUCTBU,

- BBICOKMI YPOBEHb: BIAJECET OIBITOM U BBIPAXEHHOCTHIO JIMYHOCTHOU F'OTOBHO-
CTH K NMPO(ECCUOHAIBHOMN JESATENbHOCTH U MPOECCHOHAILHOMY CaMOCOBEPILEHCTBO-
BAaHMIO. BBICTPO M KaUE€CTBEHHO BBINIOJIHAET TPYAOBBIE JCHCTBHUS.

Obobwennas oyenka cghopmuposanHocmu KOMnemeHnyutl

- HyJIEBOI YPOBEHb: KOMIIETEHIIMHM HE C(HOPMUPOBAHBIL;

- MUHUMAJIbHBIA YPOBEHB: 3HAUUTEIBHOE KOJUYECTBO KOMIIETEHIIUI HE chopmu-
POBaHO;

- TIOPOTOBBII YPOBEHb: BCE KOMIETEHIMU C(POPMUPOBaHBI, HO OOJIBIIMHCTBO HA
IIOPOTOBOM YPOBHE;

- CpeIHUI YPOBEHB: BCE KOMIIETEHLIMHU C(POPMUPOBAHBI HA CPETHEM YPOBHE;



- NPOABUHYTHIA YPOBEHb: BCE KOMIIETEHIIMH C(OPMHPOBAHBI HAa CPEIHEM WIIN
BBICOKOM YPOBHE;
- BBICOKHI YPOBEHB: BCE KOMIETEHIIUU C(HOPMUPOBAHBI HA BHICOKOM YPOBHE.

4.2. Boripocsl K 3K3aMeHY U IIpUMep IK3aMEHALMOHHOI0 Oujiera
1. Kpucramnorpadguueckoe CTpoeHUE METAIIIIOB U €ro Je(PEeKTHI.

N

CTpyKTypHBIE COCTABIISIOLIUE KEINEZ0YTIIEPOAUCTHIX CILIABOB.

3. Uro takoe ympyras u ruiactudeckas aedopmanus? Kakue nmpoyHOCTHBIC, TUIa-

CTUYECKHE U UHBIE XapaKTEPUCTUKHU MeTasuia Bbl 3HaeTe? Kak ux uamepsror?

UTo Takoe IaCTUYHOCTh MeTaioB? KakuMu nokazaTessiMu OHa OIpeaeIisieTcs?

Kakne npoyHOCTHBIE XapaKTEPUCTUKU METAJIOB BbI 3HAETE?

6. Kakue meTonbl omnpezelneHus TBEPAOCTH MeTaioB Bl 3Haete? lloscHuTe mx
CYyTb.

7. llenn m mpakTUYECKHUE 3aJa4l TEPMHUECKOM M TEPMOMEXaHUYECKOH 00padOTKH

o b

MeTaioB. [leproibl pa3BuTHS TEPMUUECKON 0OpaOOTKH TOJICTOIO JUCTA.

8. Kpurnueckue TOUKM IpeBpaIICHUS B KeJe3e MPU H3MEHEHUH €0 TEMIIEPaTyphI.

Yro coboii nmpeacTaBisieT mpoliecc HOpMaIU3aluy METallla, Kak ero Mpou3BOIIT,

TeMIiepaTypHble pexumbl. O0opyaoBaHUe ISl €ro peanu3auuud. YTo Jaer 3ToT

npouecc?

10. BozBpar. Cranuu Bo3Bpara. 3MeHeHne MEXaHM4YEeCKUX CBOMCTB JIUCTA B MPO-
1[ecce BOo3Bpara.

11.Yto coboil mpencTaBisieT 3aKajka C OTIYCKOM, HAa KaKoM O0OpYyJOBaHHH, MPHU
KaKHX TEMIIEPATYPHBIX PEKHUMAX €€ PeaJu3yloT, 4YTO OHA JaeT?

12. Uto coboit nmpeacTaBisieT TEPMHUUECKOE YIPOUHEHHE, KaKUE JIUCTHI EMY IOJBEp-
raroT, KaKoe P 3TOM MIPUMEHSIOT 000PYyI0BaHUE, YTO OHO JAET?

13. Kakue BUbI OXJIAKIAIONUX YCTAHOBOK MPUMEHSIOT B TEXHOJIOTUYECKOM MTOTOKE
TJIC? Mecra ycranoBku. [Ipecnegyemast nemis.

14. Yto co0oil mpeacTaBiseT YriepOAHbId 3KBUBAJIEHT U KaK €ro pPacCUUTHIBAIOT
JUUIS. MAJIOTIEPJINTHBIX CTaJIEH.

15.TenaeHMM Pa3BUTUS TEXHOJOTMU MPOU3BOJCTBA TPYO, IKCIUTyaTUPYEMbIX B
paiionax Kpaiinero Cesepa. TpeOoBaHus, NpeIbsIBIIEMble K METAILTy, UCIIOJb-
3yeMOMY MPHU U3TOTOBIIEHUH MAaruCTPaIbHBIX Ta30MPOBOJIOB.

16. [lenp koHTpOIUpYyeMOU mpokaTku. YTo oHa oOecrneunBaeT? DaKTOPHI, BIHSIO-
L[1€ Ha CBOKCTBA JIUCTOB, MIOJIYYEHHBIX KOHTPOJIUPYEMOU IMMPOKATKOM.

17.Tekctypa metranna. Kak u3aMeHAIOTCS MEXaHMYECKUE CBOMCTBA MeTalljia MpU Ha-
KJIETIE.

18. Pexpucrammmsanusa. Tpu stana pexkpuctamumzanuu. OT 4ero 3aBUCHT CKOPOCTh
peKpucTaiu3anuu’?

19. J/lnramuka U3MEHEHUS MHKPOCTPYKTYpPhl 1 MEXaHUYECKUX CBOMCTB B MPOIECCE
PEKpUCTAJUIN3ALHAH.

20. MexaHu3MbI U3MeNTbYeHUS (HePPUTHOTO 3EpPHA.

©

21. BniugHue TeMrepaTypbl IPOKaTKM Ha TEMIEpATypy Havyana y - d - HpeBpalieHusl.

22. Craui KOHTPOJUPYEMOU MPOKATKH U MPOLECCHI, MPOUCXOSAIINE B KaXKI0U U3
HUX.

23. Kak BIUAIOT yClIOBUS HarpeBa ciii00B Ha CBOMCTBA JIMCTOB U UX MUKPOCTPYKTY-

py.



24, Kak BiusieT TeMIieparypa KOHIa MPOKAaTKU Ha CTPYKTYpPY M CBOMCTBa MHUKpOJIE-
rupoBaHHbIX cTajneit (V, Nb, V + Nb, Nb + Mo, Tj) ?

25. MeponpusTusi 0 CHUKEHUIO aHU30TPOITUN MEXaHUYECKUX CBOMCTB JIMCTOB MPHU
KOHTPOJIUPYEMOU IIPOKATKE.

26. KakoBa posb pexxuma 00katuii B GOpMUPOBAHUM CTPYKTYPhI U CBOMCTB MpPOKa-
Ta?

27. BnusiHue copep:kaHMsl yriiepoja, KpeMHHMs M MapraHila Ha CBOICTBa TOJICTOIO
JMCTA, IOJIYYEHHOTO KOHTPOJIUPYEMON IPOKATKOM.

28. BausiHue cepbl Ha CBOMCTBA CTAIN U UX AHU30TPOIHIO.

29. Brnusaue mukponerupyromux g06aBok (Nb, V, Tj) Ha mporecc pexpucTaIn3a-
U,

30. Baustnue Mo, Cr, Ni Ha TemmepaTypy nepexona y - a npeBpaiieHus. Biusnue
ITUX JIEMEHTOB HA MEXaHWYECKHE CBOMCTBA JINCTOB IPH KOHTPOJIUPYEMOM MpO-
KaTKe.

31. B3auMocCBsI3b CTPYKTYPbl U MEXaHUYECKUX CBOMCTB CTaJIH.

32. KakoBo BiusHHe cxembl npokaTku Ha TJIC Ha aHM30TPONUI0 MEXAHHUYECKHUX
CBOWCTB?

33. TpeboBanusi, mpeabsBiIsieMble K CBONCTBaM MpoKaTa Uisl MPOU3BOACTBA TPYyO
MarucTpagbHbIX TPYOOIPOBOIOB.

34. lunaMuKa pa3BUTHUSI TEXHOJIOTUU KOHTPOIUPYEMOM MPOKATKM U MapOYHOTO CO-
ctaBa mrpuricoB. Kinaccel npounoctu o 'OCT u cnenmdukamuu API.

35. OnuimTe TEXHOJIOTHIO KOHTPOJIMPYEMOUM TPOKATKH, OCBOEHHYIO Ha cTaHe 3600.
Ee ocobennoctu. [IpeacraBpTe cxemMy TEXHOJOTHMUECKHX OMEPAMA U CTPYKTYpP-
HBIX U3BMEHEHUN MeTasia.

36. OnumuTe TEXHOJOTHUIO KOHTPOJIMPYEMOH MPOKATKH, MPUMEHSIEMYIO Ha CTaHE
3000. OcBoEHHE TEXHOJIOTUH MPOU3BOICTBA JIUCTOB TOJIUHON 10 SO MM.

37. OcBO€HHE TEXHOJIOTMHM KOHTposupyemoil npokatku Ha craHax 5000 OAO «Ce-
BepcTaniby, Marautoropckoro MK, BbrIKCyHCKOro MeTayulyprudeckoro 3aBOja.
Peanuzanus tepMoOMeEXaHUYECKON KOHTPOJIUPYEMOU IIPOKATKHU.

38. OnuiuTe peraaMeHT, CXeMy TEXHOJOTHYECKUX MPOLIECCOB U KaYeCTBEHHOE U3-
MeHenue ctpykrypsl npu KII u KII+YO nna TJIC crana 5000. IIpeumyiectBa
KII+¥YO no cpasuenuto ¢ KII.

39. Pe3ynbTaThl 1 0COOEHHOCTH OCBOCHHMS MPOIIEcCa KOHTPOJIUPYEMOM MPOKATKU Ha
IMPOKOTIOJIOCHBIX CTaHaX rOpsSiYeil MPOKATKHU.

40. Cpasnaute nporecc koutponupyemoit mpokatku Ha TJIC u HICTTI.

41. DHeprocuioBbI€ MAPAMETPBI KOHTPOIUPYEMOM MPOKATKH.

42. ConpoTuBieHue aeopmManui HHU3KOJIETUPOBAHHBIX CTajlei, MPUMEHSEMBIX B
MpOoLECCE KOHTPOIUPYEMOU NPOKATKHU.

43. BnustHue TEXHOJOTUU KOHTPOJIHUPYEMOUW MPOKATKM HAa TOUYHOCTH Pa3MepoB JIHC-
TOB U MOJIOC. MeponpuaTus N0 yMEHBUIEHUIO UX IPOAOJIBHOM U ITONEPEYHOU
Pa3HOTOIIIUHHOCTH.

44, Monenu 1)1 IPOTHO3UPOBAHUS CBOMCTB HU3KOJIETUPOBAHHBIX CTaJIeH, MTO/IBEPT-
HYTBIX KOHTPOJIUPYEMOU IPOKATKE.

45. TpeboBaHus K 000pYJIOBaHUIO, NMPEAHA3HAYEHHOMY Ui Pealu3allii TEXHOJIO-
ITUU KOHTPOJIMPYEMOU IPOKATKHU.



IIpumep 3K3aMeHANIMOHHOTO OHJIETA

I'OYBIIO «/loHenkuii HANMOHAJBHBIN TEXHUYECKUI YHMBEPCUTET»

Y poBeHb BhICIIETO MPO(ecCHOHANTBHOT0 00pa30BaHuUs: MarucTparypa
(OakanaBpHaT, CIEIUAIUTET, MArUCTPATYPa)
Hanpasiienne noaroToBku (CrennaibHOCTB): 22.04.02 «MeTamnyprus»
(kon1, HA3BaHKE)
Hamnpaenennocts (ITpoduis): O06paboTKa METAJIJIOB AaBJICHHEM
(na3BaHue)
CemecTp: 1(1)
VY4yeOHas AUCLHUIUINHA: KoHTtponunpyemas npokaTka TOJCTBIX MOJIOC U JIUCTOB
BUJIET Ne 2

1. CrpyKTypHBIE COCTaBISIOLINE KEIE30YTJIEPOAUCTHIX CILIABOB.
2. Pexpucramumzanus. Tpu stama pekpuctamumzanui. OT 4ero 3aBUCHT CKOPOCTh PEKPHCTAILIIH-

3a1uu’?
VYTBepkIeHO Ha 3aceqaHny Kadeapsl O06paboTka METaJNIOB 1aBJIECHUEM
(HauMeHOBaHUE Ka(epbl MOTHOCTHIO)

IIpoTokon

3aB. kadenpoii CHautko C.A..
(moanuce) (®.1.0.)

DK3amMeHaTop I'onuapos B.E.
(moanuce) (®.1.0.)

4.3. Kputepnu oueHUBaHUS

Ouenka ucneitanus no 100-6aipHON miKane Gopmupyercs kak cymma 0ajuioB
HAaOpaHHBIX 32 OTBETHI HA BONPOCHI Omiteta. [1o kaxkmomy Bompocy:

— «50 6aI0B» — BBICTABIISETCS, €CJIM MPU OTBETE HA BOIPOC CTYACHT OOHAPY U
yMEHUE CBOOOJIHO, JIOTMYHO, YETKO U SCHO MPEAOCTaBIATh I'PaMOTHbIE, IPABUIIbHBIC
OTBETHI Ha MOCTABJIEHHBIA BOMPOC C MCMOJIb30BAHUEM TEPMHUHOJOTHM U CUMBOJIUKU B
HEO0OXOMMOM JIOTHUECKOM MOCIEI0BATENbHOCTH, a TAKKE CBEJACHUM U3 APYTUX UCILIHU-
IUTMH ¥ 3HAHUM, TPUOOPETEHHBIX paHEee; TBEP/IbIC MPAKTUYECKUE HABBIKU C TBOPUYECKUM
IPUMEHEHUEM TOJIYYEHHBIX TEOPETUUYECKUX 3HAHUI; MCIOJIb30BAHUE U IMPEHAOCTaBIIC-
HUE MOJIHOTO 000CHOBaHMS Hanbosee A3 (HEKTUBHBIX U PallMOHATIBLHBIX METOOB MTOMCKA
pelIeHus; YMEHHE UCIOIb30BaTh MPUOOPETECHHBIC 3HAHUS M HABBIKM B HECTAHIAPTHBIX
CUTYaIHsIX, TPEOYIOMKX BbIX0OJa HA UHOM, O0JIee BEICOKHI YPOBEHb 3HAHUIA,

— «40 GamnoB» — BBICTABIISETCS, €CIM MPH OTBETE HA BOIMPOC CTYICHT MPOSIBUII
BBICOKMI YpOBEHb 3HAHMI MpPU OTBETE Ha BOIIPOC, IMOKA3aJl YMEHHUE MPUMEHSATh TEOpe-
TUYECKUE 3HAHUS JJI1 PEUICHUS NOCTABJICHHOW 3a/Jayd, YETKO BIIAJEET U MPUMEHSET
aHAJIMTUYECKHE 3aBUCUMOCTU JUIS YCIOBUU 3aJa4yd, yMEeT (OpMYIUPOBATH BHIBOJBI,
OJIHAKO MPHU OTBETE JIOMYCTHII HEKOTOPbIE HETOUHOCTH;

— «30 6amioB» — BBICTABISAETCSA, €CJIU NMPU OTBETE HA BOMPOC CTYACHT OOHAPYKHUIT
yMeHue CBOOOAHO MPEIOCTaBJIATh MPAaBUIIbHBIE OTBETHI HA MOCTABJIEHHBIE BOMPOCHI C
UCIIOJIb30BAaHUEM TEPMHUHOJIOTHH, a TaK)Ke 3HAHUW, NMPUOOPETEHHBIX paHee; HAIUYue
HECYIIIECTBEHHBIX HEJIOCTATKOB MJIM HAPYIICHMS MOCIEA0BATENbHOCTH U3JI0KEHUS; UC-
M0JIb30BAaHUE HE CAMBIX PAIIMOHAIBHBIX METO/IOB IMOMCKA PEIICHUS;



— «20 GannoB» — BBICTABISETCS, €CIU MPU OTBETE HAa BONPOC CTYJACHT OOHAPY KU
0a30BbIe 3HAHMS IO BOMPOCY, 3HAHUE OCHOBHBIX 3aKOHOMEPHOCTEH, OMUCHIBAIOIINX 3a-
JaHHBIN MPOLIECC, OJTHAKO JOMYCTHJI CyIIECTBEHHbIE OIMOKH MPHU OTBETE, HE CMOT CHUC-
TEMaTU3UPOBATh UCXOAHBIE TaHHBIE U C(HOPMYIUPOBATH BHIBOJIBI;

— «10 6anIoB» — BBICTABISAETCS, €CJIM MPU OTBETE HA BOIPOC CTYACHT OOHAPY U
BJIaJICHWE OCHOBHBIMH MOJIOKEHUSIMU MaTepuana, HO (pparMeHTapHO U HEMOCJeI0Ba-
TEJBHO JTa€T OTBETHI Ha MOCTABIICHHBIC BOMPOCHI, HMMEET Clla0ble MPAKTUYCCKUE HABbI-
KU;

— «0 6a/mIoB» — BBICTABIISECTCS, €CITU MPU OTBETE HAa BOMPOC CTYACHT OOHAPY KU
HE3HAYNTEIbHBIN OOl 00beM 3HaHUM, (PparMEeHTApHO U HEMOCJIEAOBATEIBHO IaeT
OTBETHI HA [TOCTABJIEHHBIE BOIIPOCHI C MPUHLIUITAAIBHBIMU OLIMOKAMU;

[Tomyyennas orenka mo 100-6amipHON MmIKaJie OMpeaesnseT OIEHKY M0 Tocyaap-
ctBeHHOM mmikane u mkaine ECTS:

Cymma OamioB OueHka Oruenka
no 100-6anpHOM 1IKaie no wkane ECTS 10 TOCYAApCTBEHHOMN IIKaje
90-100 A OT1in4yHO
80-89 B Xoporo
75-79 C
70-74 D v
60-69 E JOBJICTBOPUTEIHHO
35-59 F He
0-34 = YIOBJIETBOPUTEIHHO

* — ¢ 00s13aTEIBHBIM TOBTOPHBIM U3YYCHUCM JUCHUIIIINHBI.

IIpomexyTouyHast aTTecTalMs 10 Pe3yjbTaTaM OCBOCHHUs IUCLMIUIMHBI B CEMeE-
CTpe MpoBOAUTCS B (hopMe IK3aMeHa B COOTBETCTBUU ¢ «IlonoxeHnem 006 opraHuszaiiu
y4ueOHOTro npotecca B JJoHeIIKOM HallMOHAIIbBHOM TEXHUYECKOM YHUBEPCUTETEY.

Tekymumi KOHTPOJb 3HAHWW CTYJEHTOB IIPOM3BOJIUTCS IO PE3yJbTaTaM KOH-
TPOJIBHBIX OIIPOCOB B XOJI€ MMPOBEACHUS NPAKTUYECKUX 3aHATUH.

4.4 Ilpumep TeKyIlIEero onpoca HA NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATUAX

1. Kakne snemMeHTsl KpUCTAUIMYECKOr0 CTPOEHUSI MeTauioB Bam n3BecTHbI?

2. Kakue neeKThl KpUCTaJUIMYECKOr0 CTPOEHUSI MeTauioB Bel 3Haere?

3. Ha3zoBuTe U HapuCyiTe CXEMBbI 3JIEMEHTAPHBIX KPUCTAJUIMYECKUX AYEEK.

4. KakoBO coJiep:kaHue yriepoja B KeJIe30yriaepoaucThix cransax? Kakue coenu-
HEHUsI OHU 00pa3yroT?

5. CpopmynupyiiTe, Kakue OCHOBHBIE CTPYKTYPHBIE COCTABJIAIOIINE COAEPIKATCS
B XKEJIE30YTJIEPOAUCTBIX CIIaBax?

6. Kakue mexanndeckue U Gu3HMUeCKUe XapaKTePUCTUKH JKEJIE30yTIEPOIUCTHIX

CILJIABOB BaM U3BECTHBI?

4.5 KypcoBoe NpoeKTHpPOBaHUeE.
Y4eOHBIM TUIAHOM KypCOBOE MPOEKTUPOBAHUE IO HACTOAIIEH IUCHIUILIMHE HE
IPeTyCMOTPEHO.



5. PEKOMEHIAYEMAAS JIMTEPATYPA

I Ocnoenaa numepamypa

1. KonTponupyemas mpokaTKka TOJCTBIX JIMCTOB M MOJIOC [DIEKTPOHHBIN pecypc]:
y4eOHOe mocolue st 00ydaronuxcsi 00pa3oBaTelbHBIX YUPEKIESHUM BBICIIETO MPO-
dbeccuonanbHoro obpaszoBanusi / E.A. Pynenko, B.E. I'onuapor, C.B. 3akapmioka,
C.A. bynaksa; 'OYBIIO "JIOHHTVY". - 3 M6. - Honenk: 'OYBIIO "IJOHHTVY",
2018. - 1 daii. - Cucrem.TpeboBaHUA: AcrobatReader.
http://ed.donntu.ru/books/19/cd8868.pdf

2. CoBMeIIIEHHBIE MPOIECCHI MPU 00pabOTKEe METayUIOB JaBJICHUEM [DIEKTPOH-
HBIM pecypc]: yueOHoe mocobue mns By3oB / E.A. Pynmenxo, B.E. T'onuapos,
I0.1. IOpuenko, C.A. bymaka; ['OYBIIO "JOHHTY". - Homneux: I'OYBIIO
"IOHHTY", 2019. - 1 (aitn. - Cucrem.tpeboBanusi: AcrobatReader.
http://ed.donntu.ru/books/19/cd9050.pdf

II /lononnumenvnaa aumepamypa

3. Texuonorust mporeccoB mpokatku. Pazgen: «lopsuas mpokaTtka HIMPOKHX
noJIoC» [DNEKTPOHHBIN pecypc]: yueOHoe nmocobue it oOydaroumxcs 00pa3oBaresib-
HBIX YUYpeXJeHUW BeIciIero mpodeccruonansHoro obpazoBanusi / E.A. Pynenko,
B.E. T'onuapos, C.B. 3akapmtoka, C.A. byaaksa; TOYBIIO "JJOHHTYVY". - 3 M6. -
Houeux: T'OYBIIO "JOHHTY", 2018. - 1 daiin. - Cucrem.TpeboBaHuUS:
AcrobatReader. http://ed.donntu.ru/books/19/cd8867.pdf

4. Kamaes, B.B. OntuMuzanus sHepro3arpar B METALIYypPIruu [ DJIEKTPOHHBIN pe-
cypc]: yuebnoe nocobue mnsa cryaentoB / B.B. Kamaes ; [OY BIIO "JlonHTVY". - 1
M6. - Honeuk: HouHTY, 2016. - 1 ¢aitn. - Cucrem.tpeboBanusi: AcrobatReader.
http://ed.donntu.ru/books/cd3761.pdf

5. Kucuns, B.B. Teopus u texHosioruss 00pab0TKH METAJUIOB JaBJICHUEM [DJeK-
TPOHHBIN pecypc]: yueOHoe mocoOue aisi oOydarommxcsa o0pa30BaTEIbHbIX YUpEexKIe-
HUM BbIcIiero npodeccuoHanbHoro obpazoBanusa / B.B. Kucunps, B.E. 'oHuapos,
C.B. 3akapmroka ; TOYBIIO "JOHHTVY". - 10 M6. - Jouneuk: 'OYBIIO "IOHHTVY",
2019. - 1 aii. - Cucrem.TpeboBaHUA: AcrobatReader.
http://ed.donntu.ru/books/19/cd9121.pdf

6. YA EBHO-METOANYECKOE OBECIIEYEHUE JUCIHUIIJINHBI
Y4eOHO-MeTOAUYECKUE U31aHus, paspadoTannbie B JIOHHTY:

6. MeToanueckue YyKazaHUs K TPOBEACHUIO MPAKTUYECKUX 3aHIATHH 10
nucuumuinae "KoHTponupyemasi MpoKaTka TOJICTBIX MOJOC W JIUCTOB" [DIIEKTPOHHBIM
pecypc]: HampaBiieHue noarotoBku: 22.04.02 "Merauyprusa': marucrepckas
nporpamMma: "OOpaboTka MeTaioB jgaBiieHHeM' : (s 0oOydarommxcs OYHOW H
3aouHoi popMm o0yuenus) / TOYBIIO "JOHHTVY", Kad. 06pabd. MmeTanioB naBieHUEM;
[cocT.: B.E. T'onuapos, C.B. 3akapntoka]. - 390 K0. - onenk: 'OYBIIO "JJOHHTVY",
2019. - 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat Reader.

http://ed.donntu.ru/books/20/m5295.pdf



http://ed.donntu.ru/books/19/cd8868.pdf
http://ed.donntu.ru/books/19/cd9050.pdf
http://ed.donntu.ru/books/19/cd8867.pdf
http://ed.donntu.ru/books/cd3761.pdf
http://ed.donntu.ru/books/19/cd9121.pdf
http://ed.donntu.ru/books/20/m5295.pdf

7. Meroauveckue yKazaHUS 10 OPTaHU3AIMd CAMOCTOSITEIHHOW pPabOTHI
cTyneHToB mo auctmiuinae "KoHTpommpyemasi mpokaTka TOJICTBIX TOJIOC W JIUCTOB'
[OnexTpoHHBIN pecypc|: HampaBieHue mnoAarotoBku: 22.04.02 "Meramnyprus"
Marucrepckas nporpamma: "OOpaboTka MeTamioB JaBieHueM" : ([ 00yyaroluxcs
O4HOHM M 3a04yHOU (popm oOyuenus) / TOYBIIO "JOHHTY", Kad. o6pabd. meTtamnon
nasienueM ; [coct.: B.E. 'onuapos, C.B. 3akapmioka]. - 399 K6. - Jonenk : TOYBIIO
"IIOHHTY", 2019. - 1 ¢aiin. - CucreMm. TpeboBanus: Acrobat Reader.

http://ed.donntu.ru/books/20/m5294.pdf

JJIeKTPOHHO-NMH(POPMALUOHHBIE PECYPChI
OBC JIOHHTY - http://donntu.ru/library
OBC IPR SMART - http://iprbookshop.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIIUITJINHBbI

1. Yuebnas ayauropust Ne 5.4200 myist mpoBeeHUS 3aHATUN JIEKIIMOHHOTO THUIIA
(MyIpTUMEIUIHOE 000PYIOBaHUE: KOMIIBIOTEP, MYJbTUMEIUUHBINA MPOEKTOp, SKPaH;
CIielMAIM3UPOBaHHAsT MeOEeIb: JIOCKa ayJUTOpHAsl, MapThl, KOMIbIOTepHbIE cTOJBI. [TK:
Monutop LG Flatron 710 PU, Komnetotep Celeron Dual Core E1200 1.6 Ghz, onepa-
monHas cuctema Linux Ubuntu 18.04, maker nporpamm LibreOffice 6.3.0).

2. VuebOnas aymutopus Ne 5.4200 mis mpoBeACHHUS TPAKTHUYECKUX 3aHSATHN
(MynpTUMEIUIHOE 000pYy/IOBaHUE: KOMIIBIOTEP, MYJbTUMEIUUHBIN MPOEKTOp, DKpPaH;
crienuaIn3upoBaHHasl MeOelb: JJOCKa ayJuTOpHas, mapThl, KoMmmnbioTepHbie cToibl. [1K:
Monutop LG Flatron 710 PU, Komnstotep Celeron Dual Core E1200 1.6 Ghz, onepa-
rronHast cuctema Linux Ubuntu 18.04, maker nporpamm LibreOffice 6.3.0).

3. [lomemeHust AJisE CaMOCTOATEIHLHON PabOTHI ¢ BO3MOXKHOCTHIO TTOAKITFOYCHUS K
cetu «UHTEepHEeT» W oOecmedeHueM JOCTyma B AJIEKTPOHHYIO WH(OOPMAIMOHHO-
00pa3oBaTEIbHYIO CPEAy OpraHu3alluu: YATAJIbHBIC 3aJbl, yueOHble kopiyca 2,3. (Kom-
NBIOTEPHAsI TEXHUKA C BO3MOKHOCTBIO MOJKIIIOUeHUs K cetn «IHTepHeT» u obecneye-
HUEM JIOCTyIla B DJIGKTPOHHYIO HH(pOpMaIiMoHHO-oOpa3zoBaTenbHyto cpeny (DUOC
JNOHHTY) u snexktponno-6ubnunoreunyto cucremy (3bC IPRbooks), a Takxke Bo3MOxk-
HOCTBIO MHAMBUAYAJIBHOTO HEOTpaHMYEHHOro Joctyna odydaromuxca B ObC u SUOC
nocpeactBoM Wi-Fi ¢ nmepconanbHbIx MOOMIBHBIX yeTpoiicTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 — o6mectBennas nunen3uss MPL 2.0/ Grub loader for ALT Linux -
munensuss GNU LGPL v3/ Mozilla Firefox - numensuss MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nunensust GNU GPL.
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