MUHMCTEPCTBO OFPA3OBAHNS U HAYKU
JIOHELIKOM HAPOJIHOM PECITYBJIMKU
TOCYJIAPCTBEHHOE OBPA30BATEJILHOE YUPEX/IEHUE
BBICILIET'O TTIPO®ECCHUOHAJIBHOI'O OBPA30BAHNS
«JIOHELKMI HALIMOHAJIbHBIN TEXHUYECKUIN YHUBEPCUTET»
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PABOYAS TIPOTPAMMA JUCIHUIIIMHBI
51.0.07 OnTuMu3aIs SHepro3arpar B METAJULyprUYECKUX TEXHOIOTUAX

Hanpapnenue noAroTOBKH:
HanpasneHHOCTD (IpoduIb):

22.04.02 Metanyprus
IIpoMpliieHHas TEIUIOTEXHUKA,
Merainyprus 4yryHa,
OneKTpoMeTallLyprus CTajH,
MeTtaiyprust IBETHBIX METaJLJIOB

[Iporpamma: Marucrparypa

®opma o0yueHus: OYHasl, 3a09Has
®opma 00ydeHuUs Ounas 3aouHas
Cemectp(bl) 3 3
O61mas Tpy10EMKOCTb B 3.€./9acax 3/108 3/108
KonTaktHas paboTa (4ac.), B TOM YHCIIe: 53 12

nexnmu (Jac.) 34 4

nabopaTopHble paboTsI (Jac.) - -

npakTHYecKue (CeMHHAPCKHE) 3aHATHS (dac.) 17 %
CamocTosTenbpHas pabora (dac.), B TOM YhCIe 55 96

KypcoBoii poekT (paboTa) (cemectp/yac.) - -
KoHTpoib (3K3aMeH, Jac./3a4€T) 3a4er 3a4eT

Honenx, 2023 r.




Pabouyast nporpamma qUCHHUIUIMHEL «ONTHMH3aIHs YHEPro3aTpaT B MeTa/LUIypruye-
CKHMX TE€XHOJIOTHSIX» COCTaBJIEHA B COOTBETCTBUU C YUeOHBIMH IJITaHAMH I10 HaIlpaBJe-
HUto noarotoBku 22.04.02 «Metamtyprus», HanpaBieHHOCTS (mpoduis) «IIpomsli-
JeHHas TeIUIOTeXHUKay, «MeTtamryprus dyryHa», «O6paboTka METaJUIOB JaBIIEHUEM),
«ONEeKTPOMETAIUTYPIrusl CTayimy, «MeTauryprus IBeTHBIX MeTauioBy s 2023 roga
npuéma 1o OYHOM M 3a09HOU (popmMaM OOydeHHs.

CocraBuTeNb:

TIOLIEHT Kadeapbl ;

«Texnnueckas TeruoPpu3nKa» |

K.T.H., IOIIEHT /({ﬁzz&’ﬁ KaiaeB B.B.

(moanuce) (®.1.0.)

PaGouass mporpamMma paccMOTpeHa H YTBep:KAeHa Ha 3acelaHuu Kadeapsl
«TexHnyeckas TemIOpU3NKaY. . ‘
ITpoTokou ot «10» maprta 2023 roga Ne 12

/ 3aBenyromnuii kadeapoit /A Buprokos A.b.
(moafuce) (®.1.0)

PaGouast mporpamMma corjiacoBaHa ¢ BblIyckaromeii kageapoii «PynHorepmudeckue
IPOIIECCH I MAJIOOTXOIHBIE TEXHOIOTHU»

3aBeayromuii kadeapoii >, B.B. Kouypa

(nogier) (@1.0)

PaGouast mporpamMa corjiacoBaHa ¢ BbiycKaromed kadeapoi «neKrpoMeTantyp-

THSI» )
o4
W.o. 3aBexyromiero kapempoit 20 . —— 2 B.W. 3auka
< ’_'«(_l:lgm{HCb) (®.1.0.)

PaGouast mporpamMma corjiacoBaHa ¢ Bbinmyckaromieii kagenpoii «l[BerHas MeTanyp-

IS ¥ KOHCTPYKIIMOHHBIE MaTepUans» . -~

" /éy 51
S £5ms C.IO. ITaceunux

) (®.1.0.)
4
/
PaGouas mnporpamma opmoGpena y4deOGHo-meToamyeckoii komuccueii I'OYBIIO
«JIOHHTY» no nanpasnenuto noarotosku 22.04.02 «Mertauryprus»
ITporoxon ot «29» mapta 2023 roma Ne 2

3aBeayromuit kageapoi

Cautro C.A.

(1o : ;105) (®.1.0.)
&M

IIpencenareinn




Pabouas mporpamma npoaiena s 20 roja mpueMa Ha 3acefaHuu Kadenpbl «Tex-
HUYECKask TETUIO(PU3NKA»

[IpoTokom oT « » 20 roaa Ne

3aBenyronuii kadeapoi

(moamnuce) (®.1.0.)

CornacoBano ¢ BeITycKatomien kadempoit «PynHoTepmudeckne mponeccsl ¥ MajooT-
XOJIHBIE TEXHOJIOTHUI

3aBenyromuii kadenpoit

(moamnuce) (©.1.0.)

CornacoBaHo ¢ Beimyckatouieit kageapoi «O6paboTka METAJIOB JaBJICHUEM»

3aBenyronuii kadeapoi

(moamnuce) (©.1.0.)

CornacoBaHo ¢ BbITycKaroueil kadeapoi «J1eKTpOMETauTyprusi»

3aBenyronuii kadeapoi

(moamuce) (®.1.0.)

CormnacoBaHo ¢ BeImycKaromei kadenpoit «L{BeTHas MeTamuryprusi ¥ KOHCTPYKIIMOHHBIE
MaTepHuaib»

3aBenyronuii kadeapoi

(moamnuce) (©.1.0.)



1 OBBEKT, HEJIb U 3AIAYU OCBOEHUSA JUCHUIIJINHBI

JlucuuminHa paccMaTpuBaeT BOIIPOCH, KaCaIOIIUECs METOJUK COKpalIeHUs dTa-
OB TEXHOJIOTHYECKUX MPOLIECCOB M OPraHU3allui pPalMOHAIbHBIX PEKUMOB PaOOTHI
TEIJIOBBIX arperaToB B METALTYPTrHYCCKON OTPaCiH, ONTUMHU3AIMN PAaCX0JI0B SHEPTHH B
nporieccax 0O0pabOTKM METAUIOB JaBJICHUEM, PAIMOHAIBHOTO PACXOJIOBaHUS SHEPIUM Ha
HarpeB MeTajuia repen nedopMaleit 1 Ha TepMooOpadbOTKYy rociie iehopMaIiuH.

[lenpro mpenogaBaHusi TUCIUTIIMHBI SBISICTCS. MPEIOCTABICHUE MaruCTpaHTaM
3HAHWH, KacaloNIMXCsl PAIMOHAIBHBIX U ONTUMAJIBHBIX PACXOJI0B SHEPTUH B METAJLTyP-
TUYECKOM MPOU3BOJICTBE PA3IUYHBIX BUJIOB METAJUIONPOMYKIIMH, a TaK)Ke 3HAHUN Me-
TOJMK TIOJICUETa 3aTpaT PHEPTUU B MpoIleccax HarpeBa U 0OpabOTKU METAJJIOB Ha OC-
HOBE €BPOIIEHCKOTO OIbITA TPEOI0JICHUS SHEPTETUUECKOTO KPU3HUCA.

B pe3ynbpTaTe 0CBOCHUS TUCIUTIITUHBI CTYACHT JIOJDKEH

3HATh:

— CyTh, IIENH, 3aJa4l ONTUMHU3AINHA 3aTpaT dHEPTUHA B METAJUTYPTHUECKUX TIPO-
neccax;

— ©IMHUIIBI U3MEPEHUsT pabOThl M SHEPTHH, U COOTHOIICHUE MEXIYy HUMH, UTO
HEMAJIOBa)XHO TP pacyeTax W COMOCTABICHUH MPU aHATN3E;

— TEIJIOBOM OaJIaHC HarpeBaTeIbHOM MeYH U €€ TEIJIOTEXHUYECKUH K. 1. [I.;

— pacxo]l PHEPTUU Ha HArPEB M HA TEPMUUECKYIO 00Pa0OTKY IPOKAaTa;

— COBpPEMEHHBIE METOJbl COKpAIEHHUsI 3aTpaT IHEPTrUU B Pa3IUYHBIX Harpena-
TeJIBHBIX arperaTax U arperarax 1mno TepMooopadoTKe MEeTaUIONPOIYKIINH;

— IYTU CHIDKEHHUS DHEPro3aTpar B METALTYPrUY€CKOM MPOU3BOJICTBE C MOJTHBIM
IIUKIIOM,

— OCHOBBI CUCTEMBI SHEPTOMEHEKMEHTA METAITYPTUYECKOTO MPEATPUSITHS.

YMETh:

— (hopmMyIUpOBaTh TIEIM U 33J1a4d 0 TOBBIMICHUIO YHEPTOd(PHEKTHBHOCTH TPO-
M3BOJICTBA METAIOMPOAYKITUH, HCTIONB3YS 3HAHUS TI0 3TON TUCIUILINHE;

— TOJTH30BATHCA OOBIYHBIMU M HAauOOJIee pacIpOCTPaHEHHBIMU METOaMH CHUYKE-
HUS 3aTpaT YHEPTUU;

— BBITIOJHSATH OIICHKY 3aTpaT TeIIa MOJIE3HOTO M MOTEPSHHOTO;

— BBITIONHATH YHEPTOIKOHOMHUYECKUN aHAIN3 COBPEMEHHOTO COCTOSHUS C 3aTpa-
TaMU TeIjla Ha METAJUTyPru4eCKOM WIIM HarpeBaTeIbHOM YCTPOUCTBE;

— pa3palaThiBaTh MEPOINPHUATUS MO COKPAIICHUIO HEMPOU3BOJUTEIBHBIX Pacxo-
JIOB TeIJIa, B T.4. U OpTraHU3AllMOHHBIE;

— TOJIb30BATHCS CIIPABOYHON JIUTEPATYpOU IJisi ONpenesieHus JTOMyCTUMbBIX TEM-
nepatryp HarpeBa pa3IMuHbIX MapoOK CTaJM U COOTBETCTBYIOUIUX TEIIOM30JSIUOHHBIX
MaTepHuaoB.

BIAJETh:

— METOAWKAMU IO BHIOOPY PAINMOHAIBHBIX TEXHOJOTHUYECKUX PEKUMOB IS
oOecrieueHus 3aIaHHOTO YPOBHSI KAYECTBA METAIUTOTIPOYKITUH;

— METOJUKAMHU TO0 pa3pabOTKe W OCYIIECTBICHUIO MEPONPUSITHI MO IKOHOMHUHU
pecypcoB (MaTepHaJIOB U YHEPTOHOCUTEIIEH ) B METAIUTYPTHUECKUX TEXHOJIOTHUSX;



— CIIOCOOHOCTBIO K 0000LIEHHIO, aHAJIN3Y, BOCIPUATUIO HH(POpPMALIMH, TOCTAHOB-
K€ 1eJM (ONTUMH3ALUH 3aTpaT SHEPTUU B METAJUIyPru4eCKUX TEXHOJIOTHAX) U BBIOOPY
IYyTEN €€ NOCTUKECHUS.

[lepeuncnennble pe3yabTaThl 0OY4YEHHUs SIBISIOTCS OCHOBOM 17151 (POPMUPOBAHMUS
cleayromux oomenpodecCuOHATbHBIX KOMITETEHITUN:

OIIK-1. Cnocoben pemiaTh IpOU3BOACTBEHHbIE U (MJIM) MCCIIENOBATENbCKUE 3a-
Ja4M, Ha OCHOBE ()YH/IAMEHTAJIbHBIX 3HAHUI B 00JIaCTH METaJUTyPrHUH.

2 MECTO JUCIHUILINHBI B OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMME

JlucuuiminHa OTHOCHUTCS K 00s3aTenbHol yacTtu brioka 1 gucrumiuH (MOTyJIei)
y4eOHOro IIIaHa.

bazupyercs Ha 3HaHUSX, YMEHUSAX W HABBIKAX, KOTOPbIC CTYJCHT MPUOOpPEN MpH
OCBOCHUU JIUCIMIUIMH: TPU MOJATOTOBKE OakajaBpa IO HAMPaBJICHUIO MOJTOTOBKU
22.03.02 «MeTtammyprus».

3HaHUs, YMEHUSI U HABBIKU, IPUOOPETEHHBIC TTPU OCBOCHUM JAHHOMW JTUCIMILIH-
HbI, PEAM3YIOTCS CTYACHTOM MPU U3YYEHUU MOCISTYIOUUX TUCHUIUIMH y4eOHOro Tia-
Ha, HUP, npoxokneHnu rocy1apCTBEHHOM UTOTOBOM aTTECTALINH.

3 CTPYKTYPA U COAEP KAHUE JUCIHHUIIJINHBI

3.1 PacnpenesieHue yueOHbIX 4aCOB MO0 TeMaM JMCHMUIUIMHBI U BHIaM 3aHS-

THH
HanmeHnoBaHue TeMbl KonuuecTBo 4acoB
(coneprkaTenbHbIX MOJIYJICH) (ounasi/3a0uHasi hopma)
B Tom uncie
Bcero Jlexumn [Tpaxr. Jlabop. CPC
(Cemun.)
TPETUI CEMECTP

Tema 1. Pacxon sHeprum Ha HarpeB Me-
TayutoB. TermoBoil OallaHC HarpeBaTelb-
HOU II€YU U TEIUIOTCXHUYECKHU K. II. . 1311 Al 211 i i
Y.
Tema 2. Ilotepss Temna TEMJIONPOBOJ- 12/12 40 210 i 6/12
HOCTBIO Yepe3 CTEHKM.
Tema 3. IloTepu Temia ¢ OTXOASIIUMHU
razamu. [lorepu temna mznydenuem. Ilo-
TEpH TeIuIa ¢ oxJjaxnarouied Boaou. [lore- 12/12 40 210 i 6/12
pu Teria oT Henoxora rasa. [lorepu ten-
Ja ¢ BBIOWMBAIOIIMMCS TUIAMEHEM M Yepe3
HEIJIOTHOCTH.
Tema 4. Ilytu cHuXeHMs pacxoaa TOIUIN- 12/9 4/0 2/0 i 6/9
Ba B neyax. [leun 171 1OATOTOBKHU CHIPbSI.
Tema 5. [yt cHM>KEHUsI pacxoaa TOIUIH- 12/12 41 210 i 6/11
Ba B neuax. [naBuibHbIC NeUn.
Tema 6. [yt cHM>KEHUsI pacxoaa TOIUIH- 13/13 41 on i 711
Ba B neyax. Meroanyeckue neyu.




Tema 7. Iyt cHM>KEHMS pacxona TOIUIM- 11/11 2/0 2/0 711
Ba B nevax. TepmMuueckue neyu.
Tema 8. Ilytu cHukeHMs 3Heprozarpar B
METaUTyprudeckoM mpom3BoacTBe ¢ | 12/12 4/1 2/0 6/11
MIOJIHBIM ITUKJIOM.
Tema 9. VnpaBneHue sHepropecypcamu 9/10 40 1/0 4/10
METAJLITYPrUUECKOT0 IPEIPUSITHSL.
KonrakTHas paboTa (JONmOJTHUTEIbHAS) 2/6
Kypcogas pabora (IpoekT) -
WToro no BujaM 3aHsATHIA 108/108 34/4 17/2 55/96
KonTposb -

UTOI'O: 108/108

(I)opanOBaHne KOMIIETeHIIUH B pe3yjbTaTe 0CBOCHUA TEM JUCHUIIINHDI

TeMbl IUCHUIIINHBI, HAalleJICHHBIC Ha ()OPMHUPOBAHUE
Komnereunmn ACIL 1l (opmup
KOMIIETEHIIUU
OIlK-1 Temsr 1-9
3.2 Jlekuuu

Tema 1. Pacxoo snepeuu na nazcpes memannos. Tennosou banaunc nacpesamens-
HOUL neyvu u NOHAmMuUe MenI10MexXHU4ecKozo K. n. 0.

ConeprkaHue TeMBI 1:

BBoanas yacte B mpeamer. Pacxon sHeprum Ha HarpeB MeTasuioB. TeruioBoil Oa-
JIAHC HarpeBaTEIbHOU NEYH U TEINIOTEXHUYECKHUH K. T1. 1., OCHOBHBIE CIIOCOOBI OIpe/ie-
JICHUSI TETUIOTEXHUYECKOTO K. M. M. Pacxoj sHeprum Ha TepMUYECKYI0 00pabOTKy MeTa-
JIOMpOKaTa.

Jlutepatypa k Teme 1: [1, 2, 3]

Tewma 2. Ilomeps menna menionpo8oOHOCMbIO YUepe3 CMeHKU.

ConepkaHue TeMBbI 2:

OruieHka TOoTeph TEIUIa TEIUIONMPOBOJHOCTHIO UEpPE3 CTEHKU HarpeBaTellb-
HbIX nevyeil. OCHOBHbBIE MYTH CHWKEHHUS MOTEph TEIlIa Yepe3 CTEHKU HArpeBaTEeIbHbBIX
arperaTos.

Jlutepatypa k Teme 2: [1, 2, 3]

Tema 3. Ilomepu menna ¢ omxodawumu eazamu. [lomepu menna uznyyeHuem.
Ilomepu menna c oxnaxcoaroweti 600ou. Ilomepu menna om nedoodwcoza 2aza. llomepu
menJia ¢ 8bl0UBAIOWUMCS NIIAMEHEM U Yepe3 HeNIOMHOCMU.

ConeprkaHue TeMBI 3:

[Torepu tenna ¢ orxomssmuMu razamu. llorepu tenna uznydenuem. [lorepu remn-
Ja ¢ oxXJIaKAaromen Bogou. Ilorepu temna ot Hemoxora raza ¥ myTu ux cHuxkeHuns. Ilo-
TEpH TeTIa C BEHIOMBAIOIMMCS IJIAMEHEM U 4epe3 HETUIOTHOCTH.

Jlutepatypa k Teme 3: [1, 2, 3]




Tema 4. I[lymu cHudsicenust pacxooa monausa 6 neuax. Ileuu 051 n0020mosKu cwi-
posi.

Copep:xanue TeMsl 4.

[Iytu cHU>EHMSI pacxoja TOIUIMBA B Ieyax JJIsi MOATOTOBKHM ChIpbsi. KokcoBas
neyb. OOKHUroBas Meub JJIsl MPOU3BOICTBA U3BeCTH. DeppociuiaBHas nedb. OOKUTroBast
neysb JjIsl IPOU3BOJICTBA OKaThImIeH. [leun MeTammu3anuu (BOCCTaAHOBIICHHUS ).

Jlutepatypa k Teme 4: [1, 2, 3]

Tema 5. Ilymu cuuoicenusi pacxooa monausa 8 nevax. Ilnasunvrnole neuu.

Copaep:xkaHue TEMEI 5.

IIytn cHmkeHus pacxoja TOIUIMBA B IUIABWIBbHBIX nevax. JlomeHHas neub. KoH-
Beptep. [yrosas cranermnaBuibHas nedb. JluteliHas neus (BarpaHka).

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

Tewma 6. Ilymu crhudsicenus pacxooa monausa 8 neax. Memoouueckue neuu.

Copep:xaHue TEMEI 6.

[Iytu cHUXEHMSI pacxoda TOIUIMBA B METOJIMYECKHX IMevax. ToJakaTenbHas Meyb.
[Teub ¢ mararomum nogom (ITLLIT). Konbresast neus. [leus ¢ mararomnmmu O6ankaMmu
(ITIIB). CexmoHHas 1MeYsb.

Jlutepatypa k Teme 6: [1, 2, 3]

Tema 7. [lymu cuudicenus pacxooa monnuea 6 neuax. Tepmuueckue neuu.

Copep:xaHue TEMEI /.

[TyTn cHMXeHUs pacxojia TOIUTMBA B Tedax sl TepMooOopadoTku. [leus ¢ BhIKaT-
HbIM nojioM. KamepHasi ieub ¢ HEeMOBHKHBIM MOJ0M (BHEIIHEH MexaHuzanuei). Kon-
naxkoBas neub. KonseriepHas neus. Posnkosas neus. [IpoTskaas neys.

Jlutepatypa k Teme 7: [1, 2, 3]

Tema 8. Ilymu cuudcenus snepeozampam 6 Memayp2uyeckom npou3eoo0cmaee
C NOJIHbIM UUKIIOM.

CojaepxaHue TEMbI 8:

CoxkpailieHue 3TaroB TEXHOJOrMUecKoro mnpoiiecca. [IpoBeaeHue peryiasipHOro Tex-
HOJIOTHYEeCKOro aynurta. Mcmonws3oBanue Temia AedopMupyemMoro marepuaia ¢
NPEAbIIYIIETO dTana TeXHOJIOTHYECKOoro mpoiiecca. Mcnomp3oBaHue MpoieccoB oopa-
OOTKM JaBJICHUEM WM YCJIOBUM JedopMaiiu, OOCCIICUMBAIOIIMX SKOHOMHIO SHEPIHUH.
CHmxenue Temnepatypbl Aeopmaiun. Bropuunsie sHepropecypchl U GOpMbI YTHIIN3A-
MW HEPTUU B mpoleccax o0paboTKU METAIIOB JlaBlieHHEeM. Pacxo/ sHepruu u pexum
paboOTHI HA MPOU3BOJACTBEHHO-TEXHOJIOTUYECKUX JIMHUSIX.

Jluteparypa k Teme 8: [1, 2, 3]

Tewma 9. Vnpasnenue snepeopecypcamu memannypeurwecko2o npeonpusimusl.

Conepxanue TeMbl 9:

VYrpaBiieHre 3HepropecypcaM MEeTaLUTyprudeckoro npeanpusitus. Opranusaim-
oHHble Mepbl. ObecnieueHue puHaHCHpPOBaHUS. EBponeiickiii HHCTpYMEHT y4eTa.

Jlutepatypa k Teme 9: [1, 2, 3]




3.3 IlpakTnyecKkue 3aHATHS

O0bem
No ’ Jlurepa-
Tema 3ansaTus yac.
n/n Typa
OYH/3209H
1 VY4er TerI0Boi SHEPTHH B METAJLTYPIHUH. 2/0 [4, 5]
2 B0300HOBIIsSIEMbIE HCTOUHUKU YHEPTUH. 1/0 [3, 4]
3 OCHOBHbBIE BUJIbI aJIbTEPHATHBHON YHEPTHH. 2/0 [3, 4]
HoBble TEIIOM30JAIIMOHHBIE MaTEpUaNbl, KOTOPbIE HCIIOJb-
4 3YIOTCS B TEIUIOTEXHMUYECKUX arperarax B METAUTYPIrHH M 6/1 [4, 5]
TEIUIOOHEPTETHKE.
DHEproTexXHOIIOTUYECKOe Mpeodpa3oBaHusl OHMOMAcChl. YcCTa-
5 2/0 [5]
HoBka DT/I-1.
[lepcriekTHBBI HEProcOEpeKEHUsT B METALTYPrHYECKOH OT-
6 P procoep P 411 [2, 3]
paciu.
HUTOI'O: 17/2
3.4 CamocTosiTeIbHAsI padoTa CTy/IeHTa
Ne . O0beMm, yac.
Buibl caMoCTOSITENbHOM pabOThI CTYACHTA
/11 (ouHasi/3a049Hast)
1 | M3yueHue JEKIIMOHHOIO MaTepuasia 33/50
2 | [logroroBka K J1abopaTopHBIM paboTam -/-
3 [ToaroroBka K NPakKTUYECKUM 3aHSATUSIM 22/37
4 | BeimogHeHHE KypCOBOit pabOThI -/-
5 | BeinogHeHHE KypCOBOTO MPOCKTA -/-
6 | BeimosHeHHe MHIMBUIYAJIBLHOTO 33/ [aHUs -9
Hroro: 55/96

3.6 KypcoBoii npoekT (padora), HHAMBHIAYAJIbHOE 3aJaHUE

KypcoBoii npoekt (paboTa) Mo JUCHMUILIMHE Y4€OHBIM IIJIAHOM HE MPETyCMOTPEH.

[IpeaycMOTpeHO BBITIOJHEHUE WHAMBUIYATBHOTO 3aaHus IS 3a09YHOU (DOPMBI
oOyuenus. lens MHAMBUAYANTBHOTO 33JaHUS — OOy4YE€HHE OCHOBAM pacueTa; 3aKperuie-
HUe, yrayOneHue u 00o0IeHne 3HaHU, TPUOOPETCHHBIX TTPU U3YYCHUH TEOPUU JIaH-
HOW TuCIUIIINHBL. HAMBHUyabHOE 3aJ]JaHUEe OKA3bIBAET COJEHCTBUE PA3BUTUIO HABBI-
KOB CaMOCTOSITEJIBHOTO PEIICHUS] TEXHUYECKUX W/UITU TEXHOJIOTHYECKUX 3anad. Pa3Bu-
BaeT KOHCTPYKTUBHOE OTHOIIIEHWE K METOJIaM PacyeTOB, COBEPIICHCTBYET HABBIKU BE-
neHuss U oOpMIICHHE TMPOEKTHOM AOKyMeHTaruu. O BBIMOJTHEHUH WHAWBHIYaTHEHOTO
3aJlaHusl COOOIIAeTCs CTyIEHTaM B Hadajle CeMeCTpa, a YCIOBHS K 3aJIaHUIO MPEIOCTaB-
JSIeTCsl B TEUEHUE MecsIla Mocie Hauajga yueOHOro ceMecTpa Mmociie u3y4eHusl COOTBET-
CTBYIOIIIETO JICKIIMOHHOTO MaTepualia /WM W3YYeHHH MaTepualia, KOTOPhIH He pac-
cMmaTpuBaeTcs Ha Jekiusax. O0beM y4eOHOM Harpy3Ku TpH BBITIOJHEHUW WHAWBHIY-
aJIbHOTO 3a/iaHus — He MeHee 9 "acoB. Craya WHAMBUAYAIBHOTO 3a/1aHUsI OCYIIECTBIIS-
eTCsl He TI03/IHEE YeM 3a JIBE HEeIeNH 10 OKOHYAaHUS yueOHOro ceMecTpa. BrimoiaHeHne
WHMBUTyaJIbHOTO 3a/anus B Bujae pedepara ocymectsisiercs B gacki CPC. Pexomen-
TyeMbIid 00BEM TMOSCHUTETHFHON 3aMUCKU 10 WHAWBUAYaIbHOMY 3aJaHuio — 5-15 c1p.
dbopmara A4 (210x297 mm).



Temartuka WHANBUAYAIBHBIX 3aJaHUN 10 AUCHUTIINHE «ONTUMU3AIHS YHEPro3a-
TpaT B METATYPTHUECKUX TEXHOJOTHIX» B BHJE PEIICHUS 3a7ad IO CICTYIOIIUM Te-
MaMm:

— pacyeT KoTJia-yTHIN3aTopa;

— pacyeT nmapoIrpoBo/a;

— pacyeT SKOHOMHH Ta3000pa3HOrO TOIUINBA;

— pacyeT HarpeBaTEIbHON IIEYHON YCTAHOBKY;

— pacuer TerIoBoro 0anaHca MeYHON YCTaHOBKHY;

— pacueT 3KOHOMHYECKOTO 3P eKTa OT YCTAHOBKH TETUIOYJIOBUTEIS;

— pacueTr YKOHOMHH TOILJIMBA 32 CUET CHUKCHUS TEMIIEPATYPhI YXOISIIUX Ta30B.

4 POH/I OHEHOYHbBIX CPEJICTB

4.1 Kpurepuu ¥ mIKaJbI JAJ51 HHTETPUPOBAHHON OLIEHKH YPOBHS C(PopMHUPO-
BAHHOCTH KOMIIETEHIINH

Cocmasenawowan komnemeHyuu — NOIHOMA 3HAHUU

- HYJIEBOW ypOBEHb: HEBEPHBIE, HE APT'YMEHTUPOBAHHbIE, C MHOXECTBOM I'pyObIX
OIIMOOK OTBETHI HA BOIIPOCHI. Y POBEHb 3HAHUH HI>KE MUHUMAJIbHBIX TPEOOBAHUI;

- MMHUMAJIbHBIA YPOBEHb: JaHbl HEIIOJIHbIC, HETOYHBIE U HEAPTYMEHTUPOBAHHbIC
OTBETHI Ha BOMPOCHL. J{omyIieHo MHOTO rpyObIX OIMOOK. YpOBEHb 3HAaHUI HIXKE MUHU-
MaJIbHBIX TPEOOBAHUIA;

- IIOPOT'OBBIN YPOBEHb: JaHbl HEJOCTATOYHO IOJIHBIC, TOUYHBIE U APTYMEHTUPOBAH-
HbIC OTBETBI Ha BONPOCHI. 11710X0 3HAaeT TEpMUHBI, ONPENEICHUSA U IOHATHUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIEHUS, TPUHLHUIIBL. J[OIYIIIEeHO MHOTO HErpyObIX OLIMOOK;

- CPEIHHH YpPOBEHb: JaHbl JIOCTATOYHO IIOJIHBIE, TOUYHBIE U apryMEHTHPOBAHHbBIC
OTBETHI HA BOIIPOCHL. B 11€7I0M 3HAET TEPMUHBI, ONPEACIICHNS U ITOHATHUS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIIEHUS], TPUHLUIIBL. J{0myIieHo HECKOIBbKO HETPyObIX OMIHOOK;

- IPOABUHYTHIN YPOBEHB: JAHbI MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHL. 3HAET TEPMUHBI, OIIPENIEICHHS U TIOHATHS; OCHOBHbIE 3aKOHOMEPHOCTH, CO-
OTHOILICHUS, TPUHIUTIBL. J{0MyIIeHO HECKOIBKO HErpyOBIX OIIHOOK;

- BBICOKMH ypOBEHb: JAHBI IIOJHBIC, TOYHBIC U apTyMEHTHUPOBAHHBIC OTBETHI HA
BOIIPOCHI. 3HAET TEPMHHBI, ONPENEIECHUS U TOHITHUS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILIEHUS, TPUHLHUIIBL. JIOMYIIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasnarowas komnemeHyuu — ymeHus

- HYJIEBOH YpPOBEHB: IOJHOE OTCYTCTBHUE NMOHMMAHHS CYTH METOJUKU PELICHUS
3a71a4d, JOIMYIIEHO MHOXECTBO IPyOCHUIITUX OMIMOOK / 3a1aHUSI HE BHITIOJIHEHBI BOOOIIIE;

- MUHUMAaJbHBIA YPOBEHB: Cl1ab0e MOHMMAaHUE CYTH METOJMKU PELIEHHs 3a/1auH,
JIOTyIIeHbI TpyOble ommOKu. Pemenust He o0ocHoBaHbl. He ymMeeT ncnosib30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JINTEPATYpy. He opreHTupyeTcs B cienuaabHOM HAYYHOM JUTepa-
TYype,

- IOPOTOBbII YPOBEHB: JOCTATOUHOE MOHUMAHUE CYTH METOJIMKU PELLIEHUS 3a1a4H,
JIOTyILIEHbI OMMOKHU. Perienus He Bcerna 000OCHOBaHBL. YMEET MCHOJIb30BATh HOPMATHUB-



HO-TEXHUYECKYIO JuTeparypy. Ciaabo OpueHTHPYETCS B CIICIMANBHON HAy9IHOH JITepary-
pe;

- CpeHUH YPOBEHB: B IIEJIOM MOHMMAET CyTh METOIUKH PEIICHUS 3aa4H, TOIyIIe-
Hbl ommOKK. PemreHusi He Bcerma OOOCHOBAaHBL. YMEET HCHONB30BaTh HOPMATHBHO-
TEXHHYECKYIO U CIICHUATbHYIO HAYYHYIO JINTEPATYPY;

- IPOJABMHYTHIN YPOBEHbB: B II€JIOM IIOHUMAET CyTh METOAMKHU PEIICHHS 3a/1a4H, JI0-
nyIlIeHbl HeTOYHOCTH. CrocOOCH 00OCHOBATh PEIICHHS. YMEET UCIOJIb30BaTh HOPMATHB-
HO-TEXHUUYECKYIO U CIICIHATBHYIO HAYYHYIO JIUTEPATYyPY;

- BBICOKUI YPOBEHb: TOHUMAET CyTh METOJUKH pelieHus 3agaun. Crnocoben oboc-
HOBaTh pEIICHUS. YMEET HCIOJIb30BaTh HOPMATHBHO-TEXHHUYECKYI0 W CHEHUATBHYIO
HAYYHYIO JINTEPATYpy, MEPEIOBOM OIIBIT.

Cocmasnaowas Komnemenyuy — 61a0eHue HagbIKamu

- HyJIEBOM YPOBEHB: HE IEMOHCTPHUPYET BJIAJICHUE HABBIKAMU BBITIOJIHEHUS IIPO-
(deccuonanbHbIX 3a7a4. He MOXKET BBIMOTHUTE 3a/JaHUS;

- MAHUMAJIbHBI YPOBEHb. HE JAEMOHCTPUPYET BIIAJICHUE HABBIKAMH BBINIOJIHE-
HUS Tpo(eccHOHaNbHbIX 3a/1a4. VICHBITBIBAET CYIECTBEHHbIE TPYAHOCTH MPHU BBINOJ-
HEHHUU OTIEIbHBIX 3aJJaHUN;

- TIOPOTOBBI YPOBEHB: BJAJECET HABBIKAMH BBIIIOJHEHHS MPOPECCUOHAIBHBIX
3a/1a4 Ha IOPOTOBOM YpPOBHE. 3a/1aHUsI BBIIIOIHIET MEIJIEHHO U HEKAYECTBEHHO;

- CpEeIHHMIl ypOBEHb: BJaJIe€T HABBIKAMU BBIMOJIHEHMs MPO(ecCHOHABHBIX 3a-
nad. 3aJJaHus BBIIIOJIHSIET HA CPETHEM YPOBHE IO OBICTPOTE U KAUECTBY;

- NPOJABUHYTBHI YPOBEHb: BJIAJACET YBEPCHHBIMU HABBIKAMU BBIIIOJIHEHUS IIPO-
(eccroHaIbHBIX 3a7a4. BHICTPO M KaueCTBEHHO BBIMOJHAET 3aJaHUsl, MHOI/IA JIOIyC-
Kasi HE3HAYUTEJIbHBIE IIOTPEITHOCTH;

- BBICOKHMI YPOBEHb: BJIAJICET YBEPEHHBIMU HaBbIKaMH BBIIIOJIHEHUS ITpodeccu-
OHAJIBHBIX 33J1a4. BBICTPO M Kaue€CTBEHHO BBIMOJHAET 3aJaHMs, TP HEOOXOAUMOCTU
JEMOHCTPUPYS TBOPUECKHAN IMOIXO/I.

Obo6wennas oyenka cqhopmupo8anHOCmu KoMnemeHyuil

- HYJICBOW YpOBEHB: Ha HYJEBOM YypOBHE C(HOPMHPOBAHBI: BCE COCTABJISIONIHE;
OJTHA WJTU JIBE U3 TPEX, OCTANIbHBIE — Ha 00Jiee BEICOKOM YPOBHE;

- MUHUMAQJIbHBIM ypOBEHb: HAa MHHUMAJILHOM YpPOBHE C(OPMHPOBAHBI: BCE CO-
CTaBJIAIOIIME; OJHA WJIH JIBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BLICOKOM YPOBHE;

- TIOPOTOBBIM YPOBEHB: Ha MOPOTOBOM YpPOBHE C(HOPMUPOBAHBI: BCE COCTABJISIO-
1I1e; OJHa WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00JIe€ BLICOKOM YPOBHE;

- CpelHUM YpPOBEHb: Ha CpeAHEM YpOBHE C(HOPMUPOBAHBI: BCE COCTABIIAIOIIUE;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- IPOJIBUHYTHIM YPOBEHb: HA MPOJBUHYTOM YPOBHE C(HOPMUPOBAHBI: BCE COCTaB-
JIAIOLINE; OHA WUJIU JBE U3 TPEX, OCTAIIBHBIE — HA BBICOKOM YPOBHE;

- BBICOKHI ypOBEHb: Ha BBHICOKOM ypPOBHE C(POPMUPOBAHBI BCE COCTABIISIONINC
KOMIIETCHITUM.

4.2 Bonpocsl K 3K3aMeHY U IpUMep IK3aMEHAIHOHHOT0 OMWieTa
DK3aMeH Mo AUCHUINHE HE PEyCMOTPEH



KOHTpOJ'ILHBIC BOITPCOBI ITO AUCHHUIIIINHEC!:

B w
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10.

11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.

24,

25.
26.
217,
28.
29.

30.
31.

32.
33.

YTo Ha3bIBAIOT MOJE3HBIM TEIJIOM U OT YEro OHO 3aBUCUT?

Kakue KOMITIOHEHTHI BXOAST B YpaBHEHME TEILJIOBOTO OajlaHCa HarpeBaTellb-
HOM neumn?

Yro xapakTepu3yeT Mnoka3aTeib TeIIOTEXHUYECKOTo K. M. 1.7
TennoTeXHUYECKU K. M. J. MOXKHO BBIPA3UTh YEPE3 PHTAJBIINIO HarpeBaeMo-
ro marepuaia?

N3 kaknx KOMIIOHEHTOB CKJIaJbIBAETCS MOKAa3aTeIb MOTEPh TEIIa YEPE3 CTEH-
KH?

OT 4ero 3aBUCAT NOTEPH TEIIA TEIIONPOBOJHOCTHIO Y€PE3 CTEHKU?

Kakue cymecTBytoT BO3MOKHOCTH JIJIs CHUKEHUS 3aTpat TeIjla Yepe3 CTEHKU
HarpeBaTelIbHbIX YCTPOUCTB?

OT 4ero 3aBUCAT NOTEPH TEIJIA C OTXOASIIMMU Ta3aMu?

['1e BO3HUKAIOT MOTEPH TEIIAa U3TYUYCHUEM U KaK 3TH MOTEPU CHUZUTH?

Kakne koMmoHEHTHI BXOJAT B (OpMYINy MO pacueTy CyMMapHOW IJIOTHOCTHU
TEIJIOBOr0 MOTOKA, U3JIy4aeMOro Hapyxy?

Kak MOKHO yMEHBIIIUTh MOTEPHU TEILIA C U3TYyYECHUEM?

OT 4ero 3aBUCAT NOTEPH TEIUIA C OXJIAKAAKOLIENH BOIOK?

C ueM cBsi3aHBI IOTEPU TEILIA OT HEAO0KOTa ra3a U OT YeTro OHU 3aBUCAT?

YTo HYKHO 3HATh, YTOOBI pacCUYUTATh IOTEPH TEIUIA OT HEJO0kKOoTa?

Kakune myTtu cHM>KEHUS MOTEPh TeIIa OT HEAO0Kora?

Kakoli myTb CHH>KEHUS TOTEPH TOIINBA?

Kakune KOMIOHEHTHI HYKHO 3HATh, YTOOBI MMOJACUUTATH IMOTEPH TEILJIA B CBSI3U C
HEIJIOTHOCTBIO?

OT 4ero 3aBUCST MOTEPH TEILIA C BEIOUBAIOITUMCS TIJIaMeHEM ?

KakxoBbI OCHOBHBIE TEMJIOPHEPTETUYECKUE TPEUMYIIIECTBA dIIEKTpOHArpeBa?
[TpuBenuTe KIaCCUPUKAUIO FNEKTPOTEPMUIECKUX MTPOLIECCOB.

OOBsAcHUTE TPUHIUI TPIMOTO (KOHTyKTUBHOTO) HAarpeBa.

Kak paboraet kinaccuueckas MHAYKIIMOHHAS HarpeBaTellbHas cuctema?
[lepeuncnure TUNUYHBIE MPUMEPHI NPOMBIIIIEHHOTO MPUMEHEHUSI UHIYKIIU-
OHHOI'O HarpeBa.

Ha xakom mpuHUMIE OCHOBaH IUAJICKTPUUECKUNA HArpeB U €ro MpeuMyle-
cTBa?

OOBbsICHUTE TPUHIIMI 3JIEKTPOTYTOBOTO Harpena.

KakxoB 0CHOBHOM MPUHIUI TJIa3MEHHOTO Harpena?

OObsicHUTE, KaK PYHKIIMOHUPYET JIa3epHbIA HATPEB.

OnummTe CyTh ANEKTPOUCKPOBON APO3UHU U €70 OCOOCHHOCTH.

Ot kakux (paxTOpOB 3aBUCST 3aTpaThl IHEPTUU HA MPOU3BOJACTBO OJOMOB U
cis100B?

Kaxue paboTel mpoBOASITCS MPU PEKOHCTPYKITUU ¥ MOJICPHU3AIINU TTeUeii?

OT 4ero 3aBUCUT Pa30OpPOC pacxo YHEPTUU HA 3aYUCTKY, TPAHCIIOPTUPOBKY U
HarpeB COPTOBBIX M JINCTOBBIX CIUTKOB, OJIFOMOB U CIIIO0B?

Ot xakux (hakTOpOB 3aBUCAT 3aTPAThl SHEPTUH HA MTPOKATKY?

Kakue naHHble HamO 3HATH, YTOOBI TOJCYUTATh SHEPTUIO, MOTPEOIIEMYIO
ANEKTPOABUTATENIEM Ha 1 T TOTOBOIO MpokKara?



34.

35.
36.

37.
38.

39.

40.

41.

42.
43.

44,
45.

46.
47.
48.
49.
50.
51.

52.
53.

KakoBbl OCHOBHBIE CIIOCOOBI CHMXKEHHMSI pacxoja SHEPIMM IpU IPOKATKE
0JIFOMOB U CJI100B?

Yro Takoe oNnTUMHU3aLKs TEMIIEPATYPHOIO U TEIIOBOIO pexXuma?

Yro HaM AaeT B DHEPIeTHYECKOM U TEIUIOTEXHUYECKOM IUIAHE IIPUMEHEHUE
HETIPEPBIBHOTO JINTHS?

Kakwue craTpu 3aTpar SHEpruu Ha MPOU3BOJICTBO TOJCTOIUCTOBBIX CIIUTKOB?
Kakne oCHOBHBIE IIyTH CHMXKEHUS Pacxo[a YHEPTUM HA ITOJYYEHHE CIUTKOB
JUTSI IOCTIEAYIOIIEN TPOKATKH TOJCTBIX JINCTOB?

Kakue Meppl MO CHWKEHHIO 3aTpaT 3HEPrud Ha METaJUIyprHYECKOM IPOM3-
BOJICTBE C IIOJIHBIM LIUKJIOM?

Uro momkeH obecrieunBaTh JIF000M TEXHOJIOTHYECKUH MPOIIECC B METALTyPrH-
YECKOM IIPOU3BOJICTBE C IMOJHBIM LIUKIOM?

Kakas oqHa U3 OCHOBHBIX XapaKTEPUCTUK TEXHOJOIMYECKOIO IIPOLECCa B Me-
TaJTyprun?

UTo TaKO€ TEXHOJIOTUYECKUMN ayauT?

Kakue TennorexHudyeckue 0COOCHHOCTH MCIOJIb30BaHUS Teria nedopmupye-
MOI'0 MaTepuaa ¢ NpeabIAYyIIEero 3Tana TEXHOJIOTHYECKOro npouecca?

YTo OTHOCAT K BTOpUYHBIM 3Hepropecypcam (BOP) B metamnyprun?

Kak cHM3HUTBH pacxon sHEpPruu IpH UCIOIb30BAHUU CIIELUATBHBIX PEKHMOB
paboThl HAa MPOU3BOACTBEHHO-TEXHOJIOTUYECKUX JTUHUSIX B METAILTypryuu?

Yro nomkHa o0ecreurnBaTh CUCTEMA SHEPTOMEHEIKMEHTA MPEATIPUATHS ?
Kakune ocHOBHBIE 3a/1auu SHEproayura’?

[To kakuM HampaBJIEHUSIM JOJKHA ObITH OpraHU30BaHa padoTa FHEProayauTa
Ha METAJUIypru4eCcKOM IPEeANpUITHNA?

[ToueMy TEmIOBOM peXHUM SBISETCS OJHUM U3 ONPEIEISIIOMUX (HaKTOPOB
TEXHOJIOTMH NPOKATKU?

TernoBoil pexXUM pacCUMTHIBAIOT C yU4E€TOM TeruioBoro Oananca. OT yero 3a-
BHUCHT TEIJIOBOM OanaHc?

Kakue ocHOBHbBIE ITapaMeTpbl TEMIOBOIO PEKUMA PACUUTHIBAIOTCA?

Kaxoil npu ropsiueii npoKaTke onpeaesonui napaMeTp TEMI0BOro pexuma’
OdeHp BaXKHBIM IAPAMETPOM TEIUIOBOIO PEXHMa CTAHOB SIBISIETCA PAcXon
OXJIAXKJAIOIIEN KUIKOCTH B CUCTEME OXJIaXIAeHUs BalKoB. Kak onpenensercs
ATOT napamerp?

4.3 Kpurepum olileHUBAHUSA

Texkymmii KOHTPOJIb 3HAHUN CTYACHTOB IPOU3BOAUTCS TIO pPe3yiIbTaTaM Ipak-
THYECKUX (CEMUHAPCKUX) 3aHATHH, WHIUBUIYaIbHOTO 3aJaHUs (IUTS 3209HON (OPMEI
00y4eHUs), BO BpeMsi KOHTPOJIBHBIX OIIPOCOB B XOJI€ MIPOBEICHHS 3aHATHH.

3adeT BBICTABIISIETCS MO pe3yJbTaTaM TEKyIIeH yueOHOU paboThl 00yJaromierocs
B KOHIIE CEMECTpa JI0 Hadasia dK3aMeHAIIMOHHON ceccur. OIeHKa BBICTABIISIETCS B COOT-
BETCTBHHU C KPUTEPUSIMU OaJIIOB:

90-100 - BeIcTaBNIAETCSA 00yYaromEeMycsi, KOTOPBIA JaeT MOJIHBINA, Pa3BEpPHYTHIN
OTBET Ha IMOCTABJICHHBII BOIIPOC C MCIIOJIb30BAHUEM JIOTIOTHUTENLHON JTUTEPATYPHI, 10-
Ka3bIBAET COBOKYITHOCTh OCO3HAHHBIX 3HaHUI 00 00BEKTE, MPOSIBIISIONIYIOCS B CBOOO/I-



HOM OIIEpUPOBAHUU MOHATUSMHU, YMEHUU BbICIIUTH CYIIECTBEHHBIE U HECYIIECTBEHHbIE
MPU3HAKHU, TPUYUHHO-CIICJICTBEHHBIE CBS3U; PACKPHIBAET OCHOBHbBIE MOJIOXKEHUS TEMBI;
B OTBETE MPOCICKUBACTCS YETKasl CTPYKTYpa, JIOTHUecKasi oCIeJ0BaTEIbHOCTh, OTpa-
JKaroIIasi CyIIHOCTh PAaCKpbIBAEMbIX MOHSATUN, TEOPUH, SBJICHUHN; 3HAHHE 00 OOBEKTE
JIEMOHCTpHUpYETCS Ha (JOHE MMOHUMAHHUS €r0 B CUCTEME JTAHHON HAYKH M MEXKTUCITUTUIN-
HapHBIX CBSA3€H; OTBET GOPMYyIMpPYETCs B HAYYHBIX TEPMUHAX, U3JIAraeTCs JUTEpaTyp-
HBIM SI3bIKOM, XapaKTEPU3yeTCsl TOTUIHOCTHIO, TOKA3aTeIbHOCTHIO, IEMOHCTPUPYET aB-
TOPCKYIO MO3UIIMIO 00YYaroIerocs;; MOTYT OBbITh JOMYIIEHBl HEJ0UYETHI B ONPECICHUN
HNOHSTUN WM Jp., UCTIPAaBIIEHHbIE 00YUYaIOIIMMCS CAMOCTOSITENILHO B IMPOLIECCE OTBETA.

75-89 - BbIcTaBIsIeTCA 00yYaroeMycsi, KOTOPBIA JaeT MOJIHBIN, pa3BEPHYTHINA OT-
BET Ha MOCTaBJIEHHBIA BOIPOC, PACKPHIBAET OCHOBHBIE MOJIOKEHUS TEMbI; MTOKA3bIBACT
YMEHHME BBIACIUTh CYIIECTBEHHbIE M HECYIIECTBEHHBbIE MpPHU3HAKU, MPUYMHHO-
CJIEJICTBEHHBIE CBSI3U; B OTBETE IMPOCIE)KUBAECTCS YETKas CTPYKTypa, JIOrHMueckas Io-
CJIEIOBATENILHOCTD, OTpaXkarollasi CYIIHOCTh PAacKpbIBAEMBIX MOHITHHA, TEOpUH, SBIE-
HUIl; OTBET M3JIaraeTcsl JIUTEPATyPHBIM SI3bIKOM B HAYYHBIX TEPMHHAX; B OTBETE JOIY-
IICHbI HEJOYETHl WM HE3HAUMTEJbHBIC OMIMOKH, WCIIPABICHHBIE O0yUYaIOIUMCS C TO-
MOIIIBIO TTPETIOaBaTEIS.

60-74 - BpICcTaBIseTCA 00YYArOIMIEMYCsl, KOTOPBIN JaeT HEAOCTATOYHO IMOJIHBIA U
HEJOCTAaTOYHO Pa3BEPHYTHI OTBET; JIOTUKA M MOCIEI0BATEILHOCTDh U3JI0KEHUS UMEIOT
HapyLICHUS; JONYCKAaeT OIIMOKN B PACKPBITUM MOHATUH, yOTPEeOJIEHUH TEPMUHOB, KO-
TOpBIE 3aTPYIHSAETCS UCIPABUTh CAMOCTOSITEIbHO; HE CIIOCOOEH CaMOCTOSITENIBHO BbI-
JICJIUTh CYIECTBEHHBIE U HECYIIECTBEHHbIEC IPU3HAKHU, IPUUNHHO-CIIEJICTBEHHBIE CBA3H;
MO’KET KOHKpPETHU3UPOBaTh OOOOIIEHHbIE 3HAHUS, JOKa3aB HAa MPUMEPAX UX OCHOBHBIE
MOJIO’KEHUS TOJIBKO C IMOMOILBIO MPENoIaBaTes; peueBoe opopmiieHuEe OTBETa TpeOyeT
MOMPaBOK, KOPPEKIINH;

35-59 - BeIcTaBNIeTCS OOy4YaromeMycs, KOTOPbIN JaeT HEMOJHBIA OTBET, MpPEe/-
CTaBJISIOLINK COOOM pa3pO3HEHHbBIE 3HAHUS MO TEME BOIIPOCA C CYIIECTBEHHBIMU OIIHUO-
KaM{ B OMPEJCNICHUSAX; B OTBETE MPUCYTCTBYET (parMEeHTapHOCTb, HEIOTUYHOCTh M3-
JIO’KEHUSI; O0yYarOIIHIACS HE OCO3HAET CBS3b IAHHOTO MOHSATHUS, TCOPHUH, SIBJIICHUS C JIPY-
TUMH OOBEKTaMH JUCHUUIUIMHBI (MOJyJEi); OTCYTCTBYIOT BBIBOJbI, KOHKPETH3AIUS U
JI0Ka3aTENbHOCTh M3II0KEHUS;, peub HErpaMOTHAas; JOMOJHUTENIbHbIE W YTOUHSIOIINE
BOMPOCHI MpernojaBaTelisa He MPUBOIAT K KOPPEKIIMH OTBETA CTYIEHTa HE TOJIBKO Ha IO-
CTaBJICHHBIM BOMPOC, HO U Ha APYrve BOMPOCHI TUCHUILTUHBI (MOIyJiel), 6o o0yya-

IOLIIUICS OTKA3bIBA€TCS OT OTBETA.

Hroroseiii 6amn mo 100-0amipbHOM mIKajie OmpenessieT OIEHKY MO TOCYJapCTBEHHOH IKaie U
mkane ECTS:

Cymma 6amios no 100- OrneHka no mkanie OneHKa o rocyJapCTBEHHOM NIKaje
OaJIbHOM IIKaJIe ECTS 9K3aMeH 3a4eT
90-100 A OTan4HO
80-89 B x
75-79 C OpotHo 3auTeHo
70-74 D
60-69 E YAOBJIETBOPUTENBHO
35-59 FX
0-34 = HEYJIOBJIETBOPUTEIHHO He 3aureno

* — ¢ 00s13aTEIHLHBIM IMOBTOPHBIM U3YUCHUEM OAUCHUIIINHBIL.



4.4 TIpumep TeKyllero onpoca Ha MPaAKTHYECKUX (CEMUHAPCKUX) 3aHATHIX

IIpumepHas TemMaTHKa BOIIPOCOB JIJIs1 YCTHOI'O TEKYLIETO OIpOca:

1. Kakre KOMIIOHEHTHI BXOJISIT B YpaBHEHHE TEIJIOBOTO OanaHca meyun?

2. Yto xapakTepHu3yeT MoKas3aTeslb TEIUIOTEXHUYECKOT0 KO3 puimeHTa nojae3Ho-
ro JIEUCTBUA U Kak ero paccuutath? [IpuBeaure dhopmyiy K. I. 1.

3. VI3 Kkakux KOMIIOHEHTOB CKJIaJIbIBAETCS TIOKA3aTelb OTEPh TEIUIa Yepe3 CTEH-
ku? IlpuBenute dopMyny A ONpeneseHus] NOTeph TEIUla Yepe3 CTEHKU U (POpMYJIbI
JUIS pacueTa KOMIIOHEHTOB, BXOJAIIUX B 3Ty (OpMYILy.

4. OT Kakux MapaMeTpoB 3aBUCAT IOTEPU TEIUIA TEIJIONMPOBOJHOCTBIO 4YeEpe3
crenku? [lpuBeaure Gopmyny g ydeTa NOTEph TEIUla TEIUIONPOBOJHOCTBIO Yepes3
CTEHKH.

5. Kakue MMErTCs BO3MOXXHOCTH JJII CHWIKEHUS 3aTpaT TeIla 4epe3 CTEHKU
HarpeBaTeNIbHbIX YCTPOUCTB? YKaxkuTe (popmyiy AJis pacuera 3aTpaT Teria Yepe3 CTEeH-
KM HarpeBaTeIbHBIX YCTPOICTB.

6. OT Kakux napaMeTpoB U (PaKTOPOB 3aBUCST MOTEPU TEIIA C OTXOIALIMMU Ta-
3amu? IlpuBenure popmyiy asst yuera noTepb TeIia ¢ OTXOASIIMMH Fra3aMH.

7. I'ie BOZHMKAIOT NOTEPH TEIUIA U3TYYCHUEM M KAaK OTH NOTEPU CHU3HUTH? YKa-
xuTe (HOPMYJIBI IS pacyeTa yJeIbHOTO TEMJIOBOI0 MOTOKA OT U3JIy4YEHHs TBEPIOrO Telia —
CTEHOK 1€Y1 U CYMMAapHOM MOTEPH TEIUIA HA U3ITyYEHUE.

8. Kakue KOMIIOHEHTHI BXOJAT B (POpMyiy MO pacyeTy CyMMapHOHM IJIOTHOCTH
TEMJIOBOTO MOTOKA, U3IyyaeMoro Hapyxy? [Ipuseaure hopmyiy u oObscHUTE €€.

9. 3a cuer 4yero MO’KHO YMEHBIUIUTH OTEPH TEIUIA C U3ITyYCHUEM?

10. Ot xakux nmapaMeTpoB U (PaKTOPOB 3aBUCAT MOTEPHU TEIUIA C OXJIAXKJAOLICH
Bozoi? IlpuBenure popmyiy Uil yueTa HOTeph TEIJIa C OXJIAXAAI0IIEH BOIOM.

11. C yem cBsA3aHBI IOTEPU TEILIA OT HEJOXKOIA ra3a W OT YEro OHW 3aBUCAT?
[TpuBenute popmyy uisl yueTa HoTephb TeIia OT HEA0KOTa rasa.

12. YTto HYXHO 3HaTh, YTOOBI pacCUMTATh MOTEPU TEIUIA OT HEJ0KOTa?

13. Kakum 00pa3oM MOXHO CHU3HMTH MOTEpPHU Temia oT Hepoxora? [IpuBemute
dbopMyiy [IJIs ydeTa moTeph Teria OT HEAO0KOTa U OOBICHUTE €€.

14. Kakoii cyniecTByeT OCHOBHOM MyTh CHUKEHUS IOTEPh TOILIMBA?

15. Kakue KOMIIOHEHTHI HY>KHBI, YTOOBI MOJICUUTATh MMOTEPHU TEIJIa B CBSI3U C He-
IJIOTHOCTBIO?

16. OT 4yero 3aBHCAT MOTEpPHU TeIIa ¢ BbIOMBarommMcs Tiamenem? Ilpowtio-
CTpUpPYHTE 3TO POpMyJIaMHU.

4.5 KypcoBoe npoeKTHpOBaHHUeE
Y4eOHBIM IJIAHOM KYPCOBOE MPOCKTUPOBAHUE HE 3aINIAHUPOBAHO.

5 PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHas JuTEepaTypa
1. Kamaes, B. B. Ontumu3aius sHeprosarpar B METaUIypruu : y4ue0. mocooue /
B. B. Kamae. — J[lonenx : JouHTY, 2016. - 107 c¢. — Pexum pocryna:
http://ed.donntu.ru/books/cd3761.pdf.



http://ed.donntu.ru/books/cd3761.pdf

2. [lepcrieKTUBHBIE METAILTYPrUYECKUE U TEXHOJIOTMUECKUE MTPOLIECCHl TPOU3BO/-
CTBa KOHCTPYKIIMOHHBIX MaTepualioB : MoHorpadus / B. 1. Mypasses, I1. B. baxmatos,
A. B. ®posnos, B. B. I'puropseB. — MockBa, Bonoraa : Undpa-Unxenepus, 2021. —
328 c. — ISBN 978-5-9729-0740-3. — TekcT : SJEKTpPOHHBIA // DJIEKTPOHHO-
OoubMoTeuHas cucreMma I[PR BOOKS ; [caiit]. - URL:
https://www.iprbookshop.ru/115154.html. — Pexxum goctyma: ajisi aBTOPH3HUP. IMOJIB30-
BaTEJIEH.

3. Kysnenosa, . B. DaeprocOepexeHne B TEIIOAHEPTETUKE U TEIIIOTEXHOJIOTH-
ax [OnekTpoHHBIN pecypce] : yueObnoe nocodbue / U. B. Ky3nenosa, U. U. ['unemyTau-
HOB ; U. B. Ky3nenosa, 1. . I'ynemytaunoB ; noa pea. A.H. Cadbupssnosa ; ®I'bOY
BO "Ka3zan. nHan. uccnea. texnon. yH-1". — 689 K6. — Kazaunb : U3n-8o KHUTY, 2017. —
1 ¢aitn. — Cucrtem. tpeboBanus: I[Ipocmorpmmk djvu-daiinos. — Pexum mocryna:
http://ed.donntu.ru/books/19/cd9227.djvu.

I1. TomostHUTEILHASA JIUTEPATYpPA

4. Kyk, B. JI. Ontumuzanusi sHepro3arpar B METAUTyPrUYECKUX TEXHOJIOTHIX
[DnexTpoHHBIN pecypce] : yueb. mocodue ais By3oB / B. JI. XKyk, B. W. 3auka, 1. B. Ty-
mwiko ; B. JI. XKyk, B. W. 3auka, 1. B. Tynuiko ; nox pen. A. A. TposiHCKOrO ;
['OYBIIO "JOHHTY". — 5 M6. — Honeux : TOYBIIO "JIOHHTY", 2018. — 1 ¢aitn. —
Cucrem. TpeOOBaHUS: Acrobat Reader. - Pexum JOCTYyTIa:
http://ed.donntu.ru/books/19/cd8427.pdf.

5. Pakumes, b. P. DHeprocOepekenre Ha IUTEHHO-TIPOKATHBIX arperarax : y4eo.
nmocobue / b. P. Pakumes, C. A. MamekoB. — Anmartsl : M3a-Bo KasHTYVY, 2015. - 189 c.
— Pexxum moctyma: http://ed.donntu.ru/books/19/cd9172.pdf.

6 YYEBHO-METOJANYECKOE OBECIIEYEHUE JUCIUIIJINHBI

Y4eOHO-MeTOAMYECKUE U31aHMsl, pa3paboTannbie B JJonHTY:

6. Kamaes, B. B. Koncrnekr neknuit no aucuuruimHe «ONTUMHU3AIMS SHEPro3a-
TPAaT B METAUTYPTUYECKUX TEXHOJOTHSX» (i1 OakajaBpoB OYHON M 3a04HOH (opMm
oOyuenus: HarpaBieHusi noarotoBku 22.04.02 «Metamnyprus» npoduist «IIpombiii-
neHHas terorexHuka») / Kamaes B. B. — [onenk : TOYBIIO « IOHHTVY». (noctyn
yepe3 JTUYHbIN KaOMHET CTYJICHTA).

/. Kamaes, B. B. Meroauueckue ykazaHusi K WHIUBUAYAJIbHBIM 33JlaHUSIM 10
aucuuiuinie «OnNTUMU3alUsa SHEpPro3arpaT B METAUIyPrUYECKUX TEXHOJIOTHUSX» JIs
CTYJICHTOB OYHOW M 3a04HOU (hopMbl OOyueHMs HarpaBieHuss noarotoBku 22.04.02
«Metamnyprusi» npoduns «IIpomsinuiennas terorexaukay / FOYBIIO « JOHHTY »,
kad. Texandeckoit terutodusuku, coct. Kamaes B. B. — Jlonenk : TOYBIIO «/IOH-
HTVY». (noctyn uepe3 nMuHbIN KaOWHET CTYACHTA).

8. Kamaes, B. B. Meroauueckue yka3aHus K CAaMOCTOSITEJIbHON paboTe CTYJICH-
TOB MO JUCHUIITMHE «ONTUMHU3AIMS SHEPro3aTpaT B METAJUTYPTHUECKUX TEXHOIOTUSIX»
JUTSL CTYJIEHTOB OYHOM U 3a04HOM (hopMbl 00yUueHUs HarpaBiaeHus noarotosku 22.04.02
«Metamnyprus» npobuisa «lIpomseinentas terotexaukay / TOYBITIO « IOHHTVY »,
kad. Texnudyeckor tertopusuku, coct. Kamae B.B. — Jlonenk : TOYBIIO «/IOH-
HTVY». (mnoctym yepe3 Tu4yHbIN KaOUHET CTYJICHTA).


https://www.iprbookshop.ru/115154.html
http://ed.donntu.ru/books/19/cd9227.djvu
http://ed.donntu.ru/books/19/cd8427.pdf
http://ed.donntu.ru/books/19/cd9172.pdf

JJIeKTPOHHO-UH(POPMALIMOHHBIE PECYPChI:
OBC JJIOHHTY - http://library.donntu.ru/
9BC IPR SMART - https://www.iprbookshop.ru/

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHHUIIJIMHBI

1. YueOnas ayauropusi No5.436 y4ueOHbII KOpITyC 5 1JIs1 IPOBEACHUS 3aHATUN
JAexuuoHHoro tuna. (MyneTuMeanitHoe oOOpynOBaHHE: KOMIBIOTEp, ONEpalMOHHAas
cuctema Linux Ubuntu 16.04 (2016), LibreOffice 4.3.0 (2015), MmynsTUMeIUAHBIN TTPO-
eKTOp, PKpaH; CHelUaTn3upoBaHHaAs MeOeNb: OCKa ayJUTOPHAs, MapThl, JEMOHCTpa-
IIMOHHBIC MAKETHI, CTEH IbI U TIJIAKATHI).

2. YueOHas ayauropus Ne5.436 yueOHbIN KopIyc 5 Juisi IpOBEACHUS MPAKTHYE-
CKUX 3aHATHH. (MynpTuMenuitHOe 000pyJOBaHUE: KOMIIBIOTEP, OMEpallMOHHAsI CUCTE-
Ma Linux Ubuntu 16.04 (2016), LibreOffice 4.3.0 (2015), My IbTUMEAUINHBIN TPOSKTOD,
IKpaH; CleNraIn3upoBaHHas MeOelb: TOoCKa ayAUTOPHAs], MapThl, IEMOHCTPAIMOHHBIC
MaKeThl, CTCHIBI 1 TIIAKATHI).

3. IlomemeHust AJisi CAMOCTOSITEIbHON PadoThl C BO3MOXKHOCTBIO TOJIKITIOUE-
HUs K cetu «MHTepHET» U o0ecrnedeHneM JoCTyna B 3JIEKTPOHHYIO WH(OPMAIMOHHO-
o0pa30BaTeNbHYI0 Cpelly OpraHu3allMi: YHUTAJIbHBIE 3aibl, yuyeOHble Kopryca 2,3.
(KomnptoTepHas TeXHHUKA ¢ BO3MOXKHOCTBIO TIOAKITIOYEHUS K ceTu «HTepHeT» u obec-
MEYEHUEM JIOCTYTIA B DJIEKTPOHHYIO MH(POpMaIMoHHO-00pa3oBaTenbHyto cpeny (INOC
JOHHTY) u snexrponHo-6ubmmoreunyto cucremy (ObC IPRbooks), a Takxke BO3-
MO>KHOCTBIO WHJIMBHIYaJIbHOTO HEOTPAHUYEHHOTO JocTyna oOydaroniuxcs B ObC u
BUOC nocpencteom Wi-Fi ¢ mepcoHanibHbIx MOOMIBHBIX ycTpoicTB. OC-Microsoft
Windows 7, OpenOffice 2.0.3 — obmiectBennas aunensuss MPL 2.0/ Grub loader for
ALT Linux — muniensusst GNU LGPL v3/ Mozilla Firefox — munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) — smnensus GNU GPL.


http://library.donntu.ru/
https://www.iprbookshop.ru/
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