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JIncer aktyanusanum padoueil nporpaMmsl

Pabouast mporpamma nepecMoTpeHa, oocyxIeHa u ofgoopeHa i peanusanuu B 2023 - 2024
y4eOHOM roy Ha 3aceaHuu Kadeapel TeruroTeXHUYeCKUX U YHEPTeTHIECKUX CHCTEM

[Iporokom ot 20 . Ne

3aB. kadeapoii E.I'. Hemmopenko

Pabouas mporpamma niepecMoTpeHa, 00CyxIeHa u oqo0pena i peaymsanuu B 2024 - 2025
y4eOHOM rofly Ha 3aceqaHuu Kadeapsl TermIoTeXHUYECKUX U SHEPTETHUECKUX CUCTEM

IIporokom or 20 . Ne
3aB. kadenpoit E.I'. Hemmopenko

PaGouast mporpamMmma nepecMoTpeHa, 00Cy keHa U 0100peHa s peanusamnuu B 2025 - 2026
y4eOHOM roly Ha 3aceqaHuu Kadeapsl TerIoTeXHHYECKUX U YHEPTETHUYECKUX CUCTEM

[Iporokom ot 20 1. Ne

3aB. kadenpoit E.T. I‘TCI_HHOpeHKO

PaGouas mporpamma nepecMoTpeHa, o0cyxkaeHa u ogodpena st peanuszanuu B 2026 - 2027
y4eOHOM roly Ha 3aceqaHuu Kageapbl TerIoTeXHHYECKUX H SHEPTETHICCKUX CHCTEM

[Iporokom ot 20 r. Ne
3aB. kadeapoii E.I'. Hemmmopenko




1 Ilesiu ocBOeHMS ANCUMILIMHBI (MOIYJIsT)

-03HAKOMJICHHE CTYJICHTOB C 00BeMOM H 3()(PEKTUBHOCTBIO SHEPromnoTpeOsICHHUS,
HHEPTOMCIIONIF30BAHMS U SHEPTOCOSPEKEHUS B OTPACIISX TOITMBHO-?HEPTETHYECKOTO KOMILIEKCa
U B TIPOMBILIUICHHBIX OTPACIIsX;

- usydyeHue oOBEeMOB M YypOBHSI J(PGEKTUBHOCTH HCIOIb30BAHUS BCEX BHJOB
SHEPrOHOCUTEIIEH B JHEPIeTUKE U TEXHOJIOTHH;

-M3y4YEeHHE OCHOBHBIX HaNpaBJIeHUH 3()()EKTUBHOTO NCTIOIH30BAHNUS TOILJIMBA U SHEPTHH B
TOIUIMBHO-3HEPT€TUYECKOM KOMILUIEKCE M Ha TPOMBIIIJICHHBIX TPEIPUITHSIX;

-M3y4eHUe OCHOB CO3JTaHHSA 0€30TXO/IHBIX u 3HEprocOeperarommx
TEIUIOTEXHOJIOTMYECKUX MTPOLIECCOB, KOMIUIEKCOB M YCTaHOBOK;

- U3y4YCHHE TEOPETUYECKIX OCHOB U 000PYI0OBaHHUS BHICOKOTEMIIEPATYPHBIX IIPOILIECCOB U
YCTaHOBOK, OCHOB METOJIOB UX pacyeTa.

2 MecTo IUCHMIIMHBI (MO/IYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMmmsl

JucuunnuHa OHeprocOepekeHHe W BTOPUYHBIE SHEPropecypcbl BXOIAUT B 4YacTh
y4eOHOro 1maHa GopMHpPYEMYI0 YUaCTHUKaMU 00pa30BaTeNbHbIX OTHOILIEHUH 00pa3oBaTeIbHON
IPOrpaMMBlI.

Jns  u3ydeHWs  JUCUMIUIMHBI ~ HEOOXOOUMBI  3HAaHUS  (YMEHHs,  BIAJCHHA),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUEHUS JUCIIUILINH/ IPAKTUK:

TexHunyeckas TepMOJUHAMMKA

I'mpporasonnHamuka

TennomaccooOmeH

TornanBo 1 OCHOBBI TEOPUH TOPEHMUS

WcTOYHUKY U CUCTEMBI TEIUIOCHA0KEHUS

KorenbHble yCTAaHOBKH M TApOT€HEPATOPBI

TenmomaccooOMeHHOE 000pyT0BaHNE MTPEITPUSTHIA

TexHonornyeckre 3HeproHOCUTENHN MPEAPUATUI

BricokoTeMIiepaTypHbl€ IPOLECCHl M YCTAHOBKH

TenoBsie 3NEKTpUUECKHUE CTAHLIUN

BropuuHsie 3Hepropecypchbl IPOMBIIIIEHHBIX MPEIIPUATHHA

3HaHus (yMEHMs, BIAJECHUS), IOJyUYEHHBIE MIPH U3YyUYEHUH JaHHOM IUCUUIUIMHBI OyayT
HEOOXOIUMBI [Tl U3YyUSHUS TUCIUITIINH/TIPAKTHK:

ITonroToBka Kk caue u caaya rocyJapCTBEHHOTO SK3aMeHa

[ToaroroBka K npoueaype 3aliuThl ¥ 3a11Ta BbITYCKHON KBATU(PUKATMOHHON padOThI

3 Komnerenuuu odyuariierocsi, fopMupyembie B pe3yJibTaTe 0CBOECHUSI

AUCHMILIMHBI (MOIYJIf) U IVIAHUPYEMbIe pe3yJbTaThl 00yYeHus1

B pesynbrare ocBoeHUS AMCHUIUIMHBI (MOIyJsi) «DHEpProcOepexeHrue U BTOPUYHBIC
SHEPropecypchl» 00ydaromuics T0JKeH 00J1aAaTh CIEAYIOIMMU KOMITETEHIIUSMU:

Konx nnaukatopa Nuaukatop 10CTUKEHHUS KOMITETEHITUN

[1K-3 Cnocoben k cOopy, 00paboTke, aHamU3y U 000OIIEHNIO Pe3yIbTaTOB IKCIIEPUMEHTOB U
HCCJIEJOBAHNNI B COOTBETCTBYIONIEH 00JIaCTH 3HAHUI

[1K-3.1 OcymiectBisier cOop, 00pabOTKy, aHanu3 U 0000ILIEHHE pPEe3yIbTaToB
HKCIEPUMEHTOB U UCCIICIOBAHHUMA
TIK-3.2 [ToaroraBnuBaeT NpeayoKeHUs AJIsI COCTABICHUS MUIAHOB U METOJUYECKUX

nporpamMmm OKCIICPUMCHTAJIbHBIX I/ICCJ'Ie)IOBaHI/Iﬁ u pa3pa60TOK,
MPAKTUYCCKUX pCKOMeH[[aIII/Iﬁ 110 UCITOJTHCHUTO UX PE3YJILTATOB




4. CTpykTypa, 00bEM U coepkaHue AUCHUILIUHBI (MOLYJ151)
OO0mas TpyI0€MKOCTh JAMCIUIUIMHBI COCTaBIsAeT 4 3a4eTHBIX enunuil 144 akaja. 4acoB, B TOM

HUCJIIC:

— KOHTaKTHas pabota — 69,95 akan. yacos:
— ayuTopHas — 66 akaj. 4acos;

— BHeayautopHas — 3,95 akaJ. 4acos;

— caMocTosiTenbHast pabora — 38,35 akaj. 4acos;

— B ¢popMe npakTudeckoit moarorosku — 0 akaj. vac;

— [MOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHas 3 s
o | womraxTHas pabota E = dopma TeKyILEero
=
Pazzen/ Tema % (B axa. wacax) E [ B . KOHTPOJIA Kon
g & © | camocTosTebHON | yCIIeBaeMOCTH H
IUCHUIIIMHBI b £ o . | KomnereHUM
O 2 5 paboTbI MPOMEKYTOYHOM
nab. | OpakT. [ S &
Tlex. Z'S aTTeCcTaluu
3aH. 3aH. | O &
1. OHeprocoepexeHrne B
TEIIIOTEXHOJIOTUSIX
1.1 OOume cBexeHus o006
3HEeprocOepeKCHUH.
Ilonsitne
TETIOTEXHOJIOTUH.
CaMocTosTenbHOe
Muosiectso u3ydeHue yueOHoH
TEIIOTEXHOJIOTHIA. y y N . | TIK-3.1, TIK-
2 3 1 HAy4YHOH Koncnekr nexmmii.
IlepBuyHas  QMarHOCTHKa 3.2
JIMTEPATypPHIL.
9HEProUCIIONb30BaHUS.
[Tpunoxenue 1.
DHEProeMKoCTh "
TEIIONOTpeOIIeHHUE.
TennoTexHOIOT U
METaJTyPruIecKOro
1.2 OcHoBHas
TEXHOJIOTHYECKass  3amada CamocTosTenbHoe
YEpHOW METAIyprud | u3ydyeHue yaeOHou
BapHAHTHl €€  peIlIeHUs. 1 HAyIHOH Koncnekr mexmmii.
OOmas  TexHoJOruuecKas 2 1 2 2 JUTEPATyPHIL. Otuer no IK-3.1, IIK-
cxema. CTpykTypHas cxema| 8 [punoxenwue 1. n1a00paToOpHBIM 3.2
KOMILIEKCA. IMonroroBka paboram.
TemnepaTypHO-TEeTIIOBON nmabopaTopHBIM
rpaguK TEIUIOTEXHOIOTHH paboTam.
YEePHOW METaJUTypTUH
1.3 TennoTexHOIOT U
MIPOM3BOJICTBA arjioMepaTa
u OKAaTBIIIEH.
CaMocrosTenbHoe
OOGXUrMarHUTHOE o
U3yuYeHHe yueOHOU N
oboraimeHue  CHICPHUTOB. N Koncnekr nexuuii.
Y HAy4YHOH
TemnoTeXHONOr st OTuer 1o
JUTEPATYPBHI. IK-3.1, TIK-
MPOM3BOJICTBA KOKca. 2 1 2 2 nabopaTopHbIM
IloaroroBka k 3.2
Mertobt WHTEHCUBHOTO paboram. Craua
nmabopaTopHBIM
3HeprocOepeKeHusl. Was.
paboram.
OxnaxxaeHue
[Ipunoxenue 1.
JKeJIe30py JHBIMHU
MarepuagaMu "
KapOOHATaMH.




1.4 TennorexHOIOTHS

CamocrosTenbHoe
JOMEHHOTO HPON3BOJCTBA. o
u3ydyeHue y4eOHon .
IIponecce  Mugapekc u N Koncnekr nekuuii.
Y HAy9IHOU
Pomenr. Mertonel Otuer o
JIUTEPATYpPHI. MK-3.1, TIK-
HUHTEHCUBHOT'O 2 /11 | 2121 3 1a60paTOPHBIM
TToaroroBska k 3.2
sHeprocOepeKeHusl. paboram. Craua
1a00paTOPHBIM
IIpamoe xKuaKo(haszHoe 3.
paboTam.
BOCCTQHOBJICHHE  JKele3a. Mpioskere |
CBC u DXA P :
1.5 TennorexHonorus
MIPOM3BO/ICTBA CTaJu CaMocTosTenbpHOoe
MapTEHOBCKOU, U3yuYeHHEe yueOHOH o
o N Koncnekr nekuuii.
KOHBEPTEPHOI u U Hay4YHOH
Otuer 1o
3JIEKTPOCTAIIH. Mertobet TUTEPATYPBI. IK-3.1, TIK-
2 1 2 3 n1a00paToOpHBIM
HWHTEHCUBHOT'O IToaroroBka k 3.2
paboram. Craua
9HEProcOeperKeHNsI. 7Ta00paTOPHBIM VI3
IIpoGnema KOHBEPTEPHBIX paboTam. ’
ra3oB. DHEProXUMHUYECKast [punoxenwue 1.
AKKYMYJISLHUS
CaMmocrosTenbHoe
1.6 TermnorexHOMOTHs o
U3yueHHe yueOHOU
MPOIIECCOB  Pa3iMBKH U N
Y HAYYHOU
KpHCTAJUTU3ALUI CTaJH. .
JUTEPaTypHI. Koncnekr nexuuii.
TemmepaTypHO-TEILIOBbIE
ITonroroBka Otuer o
rpaduKu MIPOIIECCOB. IK-3.1, TIK-
2 /11 | 2121 2 nabopaTopHbIM nabopaToOpHBIM
Mertonpl WHTESHCHUBHOI'O 3.2
paboTam. paboram. Craua
9HEeProcOeperKeHNsI.
Tloaroroska 3.
Hcnonb3oBaHue  TEMIOTHI
1a60paTOpHBIM
cTanu u CKOpOCTHast
paboram.
pasnmBKa
[Tpunoxenue 1.
CamocTosTenbHoe
1.7 TemorexHomorus o
U3yuYeHHe yueOHOH .
MPOKATHOTO TMPOU3BOACTBA W HayaHO KoHcnekr nekuuii.
CTaJILHOM MOJIOCKI. MEeTO b y OTueT 110
JUTEPATYPHI. IK-3.1, TIK-
MHTEHCUBHOTO 2 1 2 3 71a00paTOPHBIM
IloaroroBka k 3.2
sHeprocOepexeHusl. paboram. Craua
nmabopaTopHBIM
Tepmoxumuueckas Was.
ereleparnus paboram.
p P [Ipunoxenue 1.
HWroro no pazgeny 14 | 6/211 | 12/41 | 18
2. MeTtopoiorus
9HEProcOeperkeHUs
2.1 Mertonpomorus
WHTEHCHBHOT'O CaMocrosTenbHoe
sHeprocOepexeHusl. u3yudeHue yueOHoOH .
p P y y N Koncnexr nexnmii. | ITK-3.1, TIK-
OHepreTuka TEIIo- 2 3 U Hay4HOU
Cnaua U]13. 3.2
TEXHOJIOTHH. JIMTEPATypPHIL.
IIpomblieHHbIE IIpunoxenue 1
TEIIIOTEXHOJIOTUH
CamocrosTenpHoe
u3ydeHue yueOHoH
1 HAyIHOH Koncnekr mexmmii.
2.2 VICTOYHMKU >HEpruu u 2 1 2 3 JUTEPATYPBHI. Otuer no IK-3.1, IIK-
SHEPrOHOCHUTENN TToxroroBka n1a00paTOPHBIM 3.2
nabopaTopHbIM paboram.
paboram.
[Ipunoxenue 1.
CamocrosTenbHoe
u3yudeHue yueOHou .
2.3  TemmoBele  CXEMBI y y N Koncnexr nexnuii. | ITK-3.1, TIK-
2 3 W Hay4HOU
MPOLIECCOB U arIapaToB Cnaua N/13. 3.2
JUTEPATYPHI.

[Ipunoxenue 1.




CamocTosATeIbpHOe

24 TennoTexHu4eckue u3ydeHue yueOHou
MPUHOUIBL  TETUIOOOMEHa. Y HAy9IHOU Koncnekr exmuii.
be3zorxonuble u 2 v | 22u 3 JUTEPATYPBI. Otuer no IK-3.1, IIK-
MaJIOOTXOTHBIE TEXHOIOTHH IoaroroBka k 1ab0paTOPHBIM 3.2
KakK 6aza nabopaTopHbIM paboram.
3HeprocOepeKeHus paboTam.
[punoxenue 1.
2.5 OcHOBBI pa3paboTKu
CaMocTosTenbpHoe
9HeprodpdexTUBHBIX MBVaeHIE VIeOHOI
TEILIOBBIX CXEM. y y . . | TIK-3.1, TIK-
2 2 W Hay4HOU Koncnekr nekuuii.
Pazpabotka 3.2
JIMTEPATypPhI.
9HeprocOeperaroIx
N [Ipunoxenue 1.
MEPOIPUATUN
HWroro no pazaeny 10 | 2/14 | 421 | 14
3. O01iee sHEprocOepeIKeHIE
3.1 OoOwee
sHeprocOepeKeHue.
Kparkas UCTOpHYECKAs
cnpaBka. O01iue npodaemMbl
u MOTCHIHATbHBIE
BO3MOYKHOCTH
CaMocrosATenbHOe
3HEProcOepeKeHUsL. o
u3ydyeHue yaeOHon
Onenkn  3pPEKTHBHOCTU N .
I y— e, 1 HAYYHOU Koncmekr JICKIIUH.
PriH. TUTEPATyPBI. Oruer 1o IK-3.1, TIK-
OCHOBHBIC XapaKTEPHUCTUKU 2 1 2 2
ITogroroBka k nabopaTOpHBIM 3.2
9HEPrOMCIIONb30BaAHUS,
nmabopaTopHBIM paboTam.
9HEProeMKOCTh
. paboram.
MPOMBIIIIICHHOM
[Tpunoxenue 1.
MIPOYKIIUH, yZeNbHbIE
pacxozpl TOIUINBA,
SJIEKTPUIECKOW SHEPTUU M
TECIIJIOTHI B TOIIJIMBHO-
9HEPreTUYECKOM
KOMILJICKCE
3.2 Tl'ocynapctBeHHas
MOJIUTHKA B obnacTtu
TTOBBIIIEHUS
CaMocTosTenbHOe .
3G PEeKTUBHOCTH .. | Koncnext nexuuii.
u3ydyeHue yaeOHon
WCIOJb30BAHUSI  SHEPTHH. N OrtueT 1o T1K-3.1, TIK-
2 2,35 U Hay4HOU
OHeprocoeperaromas 1a00paTOPHBIM 3.2
JIMTEPATypPHIL.
nmonuthka.  HopmaTtuBHO- paboram.

npaBoBasi U HOPMATHBHO-
TeXHHYIECKast Oaza
HHEProcOEPEIKEHUS

[Tpunoxenue 1.




3.3 MeTtoapl o011ero
3HeprocOepeKeHusl.
HopmupoBanue
notpedieHus
SHEPropecypcoB.  AHanu3

SHEPreTHYECKUX OaTaHCOB.
DKCepreTHYeCKUi  aHaJm3.

Hcnonb3oBanue BOP.
OCHOBHBIE  HAmNpaBJICHUS
HCTIOJIB30BAHUS BOP,
OTXOZSIIHE MPOYKTHI
CTOpaHUs: PereHepaTUBHOE
CamocTosTenbHOoe
UCTIOJIb30BaHUE OTXOISAIINX Ssof
u3yueHue yueOHou
rasos, BHEIIHEE y y N . | TIK-3.1, TIK-
2 /11 | 2121 2 W Hay4HOU Koncnekr nekuuii.
JHEPreTUYECcKOoe 3.2
JIMTEPATypPhI.
WCIIONIb30BAHUE  TEIUIOTHI
[Ipunoxenue 1.
OTXOJSAIINX rasos,
¢busmyeckas TEII0Ta
MPOJYKTOB W OTXOJIOB:
KoTibI-yTunu3atopsl.
KonTtakTHbIE
TEIIIOOOMEHHUKH.
Vrunuzauus
HU3KOMOTEHIIMATEHOMN
Tem1oTel. CHpaBOYHMKH H
COOpHUKH
00IIECPOMBIIIUICHHBIX
METOJIOB
3.4 OcHOBBI 3Heproayaura
00BEKTOB
TETIOOHEPTeTHKY.
OcobeHHoCcTH
9HEproayaura
MPOMBIIITIEHHBIX CaMocTosTeNnbHOE
NPEANPUATHH;  DKCIpecc- u3yueHHe yueOHOU
ay/JIuT; TIyOJICHHBIE W Hay4YHOU .
31>;eprémqecm?1,e ! HI/ITep};.T pbI Komcnext nexig.
_ IPB. Oruer 1o TK-3.1, TIK-
00cIIeI0BaHNS; 3 1 2 ITogroroBka k
. . na0opaTopHBIM 3.2
SHEPreTHYECKU MacIopT; nabopaTopHbIM
paboram.
9HEprodataHChl paboram.
HPEANPHATU. [Tpunoxenue 1.
Mertonst
sHEprocOepekeHUs npu
TPOU3BOJCTBE  TEIIOBOM
SHEPruu.
OHeprocOepexeHne  Hpu
TPAHCIOPTUPOBKE u
HWroro no pazaeny 9 3/11 | 6/21 | 6,35
HWroro 3a cemecTp 33 | 11/41 | 22/8U | 38,35 JK3aMeH
HToro 1o auciuminae 33 | 11/411 | 22/8U | 38,35 JK3aMeH




5 O6pa3oBaTeibHbIE TEXHOJIOTHH

JUiist pereHus pe Iy CMOTPEHHBIX BUIOB Y4€OHOH paboThI P N3yYeHUH AUCIUTUINHBI B
KauecTBE 00pa30BaTENIbHBIX TEXHOJIOTUH HCIIONB3YIOTCA KaK TPAIUIMOHHBIE, TaK U MOAYJIBHO -
KOMIIETEHTHOCTHbIE ~TexHoJoruu. Ilepemada HEOOXOMUMBIX TEOPETHUYECKMX 3HAHUHA W
dbopMupoBaHUE MPEACTAaBICHUI MO Kypcy MPOUCXOOUT C MPUMEHEHHUEM MYIbTUMEIUMHOTO
obopynoBaHus. JIEKIIMOHHBIA MaTepuan 3aKperuigeTcss Ha JabopaTopHBIX paborax, TIe
PUMEHSETCS COBMECTHAsI 1eATENIbHOCTh CTYICHTOB B TPYIIIIE, HAIIPABJICHHAS Ha PelleHne o01en
3aJjauu IyTeM CIIOKEHUS pe3yJIbTaTOB HHIUBUIYaIbHONW paOOTHI WICHOB Tpybl. J{is pa3sButus
U COBEpUICHCTBOBAHMUS KOMMYHHUKATHBHBIX CIOCOOHOCTEH CTYJEHTOB OpraHU3YyIOTCS
NpaKTUYECKUE 3aHATHA B BHJE JUCKYCCHI, aHaiuM3a peabHBIX NPOOJEMHBIX CHUTyalud W
MEXIUCHUIUIMHAPHBIX CBsI3€il M3 pa3IUuHBIX oOjacTell B KOHTEKCTE pellaeMoi 3aaayi.
CamocrosiTenbHass padoTa CTUMYJIHPYET CTYACHTOB K CaMOCTOSATENBHOW IMpOopadoTKe TeM B
npoliecce HamucaHus pedepaToB, MOATOTOBKM K JTUCKYCCHUSIM, K KOHTPOJbHBIM paboTaM u
TecTupoBaHuio. [Ipu oOpraHm3amuM CaMOCTOATENBHOW pabOTHl CTYICHTOB HCHOJIB3YIOTCS
3JIEKTPOHHBIE BEPCUU KypCa JIEKLUH, JJAOOPaTOPHOTO MPAKTUKYMa.

Peanuzanust KOMIETEHTHOCTHOTO TIOIX0/1a IIPETyCMaTPUBAET UCTIOIH30BaHUE B YICOHOM
MPOIECCE AKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHATUHN (KOMIIBIOTEPHBIX CUMYJISIIIHIA,
JIETTOBBIX M POJIEBBIX UTP, Pa300p KOHKPETHBIX CUTYAINH, ICUXOJIOTMYECKIE M MHBIE TPSHUHTH) B
COYETaHUU C BHEAYAUTOPHON paboTOH ¢ 11eNbI0 OPMHUPOBAHUS U PA3BUTHS MPO(PECCHOHATBHBIX
HAaBBIKOB 00Y4arOIIHXCSl.

B mpouecce u3yuyeHHs IUCHMIUIMHBI NPUMEHSIOTCS CleIyrolue o0pa3oBaTelbHbIC
TEXHOJIOTHH:

1. UudopmanoHHbIE TEXHOIOTUU

2. PabGora B kOMaH 1€

3. Case-study-ananu3 peaqbHBIX NPOOJEMHBIX CHTyalldd, HWMEBIIUX MECTO B
COOTBETCTBYIOIIECH 00JacTH NPO(ECCHOHATEHON ACATENHHOCTH, U TOUCK BAapPHAHTOB JIYYIIIUX
pELICHU.

4. MexaucIiIuimHapHOe 00ydeHne

6 YueOHO-MeTOIHUECKOE 00ecTiedeHHEe CAMOCTOSITeJILHOW PadoThI 00y4YaOIINXCsl
[IpencraBneHo B mpuiioxxeHuu 1.

7 OueHoYHbIe cpecTBA VISl IPOBeAeHUs IPOMEKYTOUHOM aTTecTaluH
IIpencraBneHsl B IPUIIOKEHUH 2.

8 YueOoHo-MeTOMMYecKOe H HH(POPMALIMOHHOE 00ecTeueHrue THCIIUTITHHBI (MOTYJIs1)

a) OcHoBHas IMTEpPaTypa:

1. TIporaceBuu, A. M. DHeprocOepexeHHe B CHCTEMaxX TEIJIOTa30CHA0KEHUS,
BEHTWISALUKA W KOHIUIIMOHUPOBAHUs Bo3yxa : y4eo. mocodue / A.M. IIporaceBruu. — MUHCK :
HoBoe 3nanue ; MockBa : UH®PA-M, 2019. — 286 c. : mn. — (Briciiee oOpa3oBaHue:
bakanmaBpuat). - ISBN 978-5-16-005515-2. - Tekct : onektponHbid. - URL:
https://znanium.com/catalog/product/1013521

2. baiitacos, P. P. OcHoOBBI 3HEprocOepexeHus : yueOHoe mocobue st By3os / P. P.
baitracoB. — Cankr-IleTepOypr : Jlans, 2020. — 188 c. — ISBN 978-5-8114-5215-6. — Tekcr :
oyeKTpoHHbIH /[ Jlab  :  21eKTpOoHHO-OMOmWoTeunass — cucrema. —  URL:
https://e.lanbook.com/book/14731 — Pesxum mocTyrma: AJs aBTOPHU3. TIOIb30BaTENCH.

0) JlonoJiHUTEIbHASA JIUTEpATypa:

1. CrpensaukoB, H. A. Dueprocoepexenue : yueonuk / H. A. Crpenbuukos. - HoBocu-
oupck : HI'TY, 2014. - 176 c. - (YueOuuku HI'TY). - ISBN 978-5-7782-2408-7. - Tekcr :
anexktpounsiid. - URL: https://znanium.com/catalog/product/463715 — Pesxxum



JIOCTYTIA: IO TIOATIHCKE.

2. KneBuos, A. B. OCHOBBI palluOHaIBbHOTO NOTPEOIEHNUS FIEKTPOIHEPTHH | yueOHOe Ho-
cobue / A. B. KiieBnos. - 2-¢ u3n., ucnp. u j1oi. - Mocksa : Bosorna : Uadpa-Umkenepus, 2020. -
232 c¢. - ISBN 978-5-9729-0406-8. - Tekctr : osnektponHsidi. - URL:
https://znanium.com/catalog/product/1168510 — Pexxum 1ocTyma: 1Mo moImucKe.

3. DHeprocOeperaromye TeXHOJIOTUH B MPOMBIIUICHHOCTH  yueOHoe mocobue / A.M.
Adonun, F0.H. Laperopoaues, A.M. Ilerposa, C.A. [letpoBa. — 2-¢ uza. — Mocksa : DOPYM
: IHOPA-M, 2020. — 271 c. — (Bricmee obpazoBanue: bakanaspuar). - ISBN 978-5-00091-
721-3. - Texcrt : anextponnsiid. - URL: https://znanium.com/catalog/product/1043137

B) MeToanyeckue ykazaHus:

1. Kaprasues C.B., Hemmnopenko E.I'. PacueTbsl 3HEproeMKoCTH IpoAyKIIMHA METaLTy pru-
YEeCKHMX YCTaHOBOK M CHCTeM, ucnojip3yromux temio: / C.B. Kaprasues., E.I'. Hemmo-penko. —
Marnutoropck: M31-so Maruutoropek. ['oc. Texn. Yu-ta um. I'.1. Hocosa, 2017. — 71 c.

r) IIporpammHuoe o6ecnieuenne u UHTEpHET-pecypehl:

IIporpammHoe obOecrieyeHue

HaumenoBanue o
HO NQ JA0T0BOpa CpOK ACUCTBUA JIMIICH3UN

MS Office 2007 | 135 11 17.09.2007 GeccpouHo
Professional
7Zip CBOOOJIHO 0eCCPOUHO
FAR Manager [cBoG6oaHO 0OEeCCPOYHO
Linux Calculate |cBo6oHO 0eCCPOYHO
MaNCAD VIS I1-1662-13 or I

ucatio 22.11.2013 €CCpOtHO
University

Ipodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

DOnekTpoHHass 0a3za  MEPUOJUYECKHX
n3panni East View Information Services,
Hammonansnas nH(pOpMaAITMOHHO-
aHanuTHueckas cucteMa — Poccuiickuit|URL: https://elibrary.ru/project_risc.asp
nHIekc HayyHoro rutuposanus (PUHIL)
ITouckoBas cucrema Axamemusi Google
(Google Scholar)
Nudopmanmonnas cucrema - EnuHoe
OKHO _JI0CTyna K _HH(MOPMAaIMOHHBIM

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

®denepanbHOE roCy1apCTBEHHOE
Or0KEeTHOE yupexxnenne| URL: http://www1.fips.ru/
«DenepanbHbIi HUHCTUTYT
Poccuiickas I'ocynapcrBenHas

Submiorexa. Karator https://www.rsl.ru/ru/4readers/catalogues/

DNEeKTPOHHBIE  PeCcypCchl  OMOIMOTEKH
MI'TY um. I'.1. HocoBa

MexnyHapoaHas — pedepaTuBHas U
MOJIHOTEKCTOBAsl __ clipaBoyHasi _ 0asa

https://magtu.informsystema.ru/Marc.html?locale=ru

http://scopus.com




MexayHapoaHas 0a3a TOJHOTEKCTOBBIX JKYPHAJIOB
Springer Journals
MesxayHapoiHas KOJIICKIIHS HAyYHBIX TIPOTOKOJIOB 110
pas3IMYHBIM OTpacisiM 3HaHui Springer Protocols
MexayHaponHass 0a3a HaydyHBIX MaTEpUANOB B
obnacty  (GU3MYECKUX HAYK M WIKMHHADHMHTA
MesxyHapoiHas 0a3a CIpaBOYHbBIX M3aHUN 110 BCEM
oTpaciisaM 3HaHui SpringerReference
Mexnaynaponnas pedeparuBHas 0a3a JaHHBIX TI0
YUCTOM U IpUKIaaHoi Matematuke ZbMATH
MesxyHapoaHas pedepaTUBHAs M IOJHOTEKCTOBAS
crnpaBoyHas 0a3a JaHHBIX Hay4HBIX U3aanui «Springer|https://www.nature.com/siteindex
Nature»
ApXuB  Hay4HbIX KypHajoB «HanuoHanbHBIHI
3JEKTPOHHO-MH(pOPMaIMOHHbIH KoHmopimyM» (HIT|https://archive.neicon.ru/xmlui/
HOHUKOH)
9 MaTtepHaJIbHO-TEXHHYECKOE 00ecneuyeHrne TUCIMILITHHBI (MOLYJIs1)

http://link.springer.com/

http://www.springerprotocols.com/

http://materials.springer.com/

http://www.springer.com/references

http://zbmath.org/

MarepHuanbHO-TEXHHUECKOE 00ecIieYeHne JUCIUIUINHBI BKIIIOUACT:

VY4aeOHble ay TUTOPUU JUIS IPOBEACHHS 3aHATUN JICKIIHOHHOTO THTIA!

- MyJIbTUMEIMIHBIC CPEIICTBA XPAHCHUS, IEPEAayu U PEICTABICHUS HH)OPMAITUH.

VYueOHas ayAuTOpus Ui IPOBECHUS TAOOPaTOPHBIX paboT:

nabopaTopusi ~ SHEProcOEpPEeKEHHs:  KOMIUIGKT — JIa0OpaTOpHBIX  CTEHAOB IO
sHeprocOepexenuto, BUWUD; crabummzatop CT-80, BEHTHWIATOPEI UM DIIEKTPOIECYHU
TpaHc(hOpPMaTOPHI; MBLIECOC.

Y4eOHbIC ayAWTOpPHH JUIsI TPOBEACHUS MPAKTUYECKUX 3aHITHHA, TPYNIOBBIX U
WHIMBUAYATbHBIX KOHCYJIBTAIIMA, TEKYIIIETO KOHTPOJIS ¥ IIPOMEXYTOYHOMN aTTECTAlUU: - TOCKA,
MeEJL.

VYdeOHbIe ay TUTOPUH [T CAMOCTOSITEITHHON PabOThI 00YYarOIINXCS:

- mepcoHalIbHbIC KoMIIbIOTEpHI ¢ makeToM MS Office, Brixogom B UHTEpHET 1 ¢ 1O0CTYTIOM
B 2JICKTPOHHYO HHPOPMAIIMOHHO-00pa30BaTEIbHYO Cpely YHHBEPCUTETA

[Tomemenne s XpaHeHMA M NPO(UIAKTUYECKOrO OOCTYyXHBaHUS y4eOHOro
000pyTIOBaHUS:

- CTEeJIaXH, CEHQBI AT XpaHEHHs y4eOHOT0 000pyJ0BaHUS, MHCTPYMEHTHI JJIsl pEMOHTA
TAGONATONHOTO OAONVITORAHUS



6 Y4eOHO-MeTOAHYECKOE 0O0ecIIedeHHe CAMOCTOATEILHOM padoThl 00yYal0INXCs

6.1. Ilepeyensv 60npocog 0Jisk cCamocmoamenbHol npopadomKu no memam y4ebHou npoepammol

Tema 1.1. DHepromoTpebliieHHE W DHEPrOUCIIONB30BAHUE B DHEPIEeTUKE. Y IETbHBIC PACXOIBI
ToriMBa v 3Hepruu B TOK.

Tema 1.2. DHepromoTpeOIeHHE W SHEPrOWCIIONH30BAaHKE B MPOMBIIIICHHOCTH. CTpyKTypa
SHEPronoTpeOIeHHs B IPOMBIIIEHHOCTH MO OTPACISIM.

Tema 1.3. YpenbHble pacxolibl TOIUIMBA M HHEPrUM HA MPOU3BOJCTBO IMPOMBIIIICHHON
nponykuuu. Tema 1.4. OcCHOBHBIE HaIlpaBICHUS PALUOHAIBLHOTO JHEPrOMCIOIB30BaAHUS.
DHeprocOepeKeHHE B TEXHOIOTHH. YHEProOaTaHChl MPEAIPUITH];

Tema 1.5. O6mme cBenenus o0 sHeprocoOepekennn. OOIMe mpodIeMbl YHEPTOCOEPEIKSHUS Ha
COBPEMEHHOM 3Tarie

Tema 1.6. DHeprocOepekeHUE B TOIUTMBHO-IHEPIETHIECKOM KOMILIEKCE. DHEProcOepeKeHnE B
AJIEKTPOIHEPTETUKE.

Tema 1.7. Dueproucnonb3oBanue u BDOP. Knaccudpuxamus BOP. OcHoBHBIC HampaBiieHHs
UCIIOJIb30BaHUsA. BTOpUYHBIE YHEPropecypechl YEPHOW M LBETHOM MeTaurypruu. VIcTOUHMKH U
noteHuuansl BOP yepHoil metamnypruu

Tema 2.1. Meton mpenenbHOro dHeprocOepekeHus. MeToqonoruss  HWHTEHCHUBHOTO
sHeprocOepexkenus.  Kpurepuu  sHepreTHMueckoil  onTHUMM3alMu.  DHeprocoOeperaroas
TEXHOJIOTHsI, SHEProcOeperaroife TerioBble CXeMbl U 000pyI0BaHKE

Tema 2.2. DHepromnoTpeOJeHWE W SHEPrOUCIIOIL30BAHHE B METAUIYPTHH. DHEPrOEMKOCTh
MeTaJla.

Tema 2.3. TennoTexHOIOTUS TPOU3BOJCTBA CTaNU. PacueT SHEProeMKOCTH U TEILIONOTPEOICHUS
CTaJIH.

Tema 2.4. TennmoTexHONOTUsl JUTEHHO-NPOKATHOIO IMPOU3BOACTBA. PacyeT >HEproeMKoCTd M
TETUIONIOTPEOICHHS ITPOKATA.

Tema 2.5. OCHOBHBIE HANpPaBICHHUS COBEPUICHCTBOBAHUSA JEHCTBYIOLIUX TEXHOJIOTHYECKUX
MPOIIECCOB B METAJLITYPrHUH.

Tema 3.1. TerumooOMeH B cioe OpoOJEHBIX M HM3MEIBLYCHHBIX MaTepuanoB. Bpems Harpera
TEPMUYECKH TOHKUX TEI.

Tema 3.2. Bpems HarpeBa Tell IPOCTON (OPMBI.

Tema 3.3. Bpems 1u1aBiIeHUs] TEPMUUECKH TOHKUX TEJI IPOCTOM (HOPMEL.

Tema 3.4. OCHOBBI FHEPTOAYAUTA OOHEKTOB TEIJIOIHEPTCTHKH.

6.2. Jlomawmnee camocmosmenbHoe UHOUBUOYAIbHOE 3a0aHUe

OueHuTh DHEProeMKOCTh U TEIJIONOTPEOICeHUE TEIUIOTEXHOIOTUH YePHOM MEeTauTypruu:

M]3 1. DHEeproeMKoCTh M TEIIONOTPEOICHUE TIPON3BOICTBA OKATHIIIEH
Temnepatypa cxona okarsliei ¢ aeHTsl 200 — 400 °C
CkBo3HOM K0a(PuIMeHT pacxoaa Ha kKoHeuHbIi et 0,75 xr /kr JIucta

NJI3 2. DHeproeMKoCTh U TEIJIONOTpeOIeHnEe MPOU3BO/ICTBA arjloMepara
Temneparypa cxoaa arnomepara c jieHTsl 600 — 900 °C
CkBo3HOM KoddduIlMeHT pacxoaa Ha KoHewHbIH nucT 0,75 kr /kr Jlucta

NJI3 3. DHeproeMKoCTh U TEIIONOTPeOIeHNE TPOU3BOACTBA KOKCA
TemuoTa packanensoro kokca 1000 — 1200°C
TemnnoTa cropasus KOKCoBoro rasa 16 — 18 MJTx/m®
Brixoz kKokcoBoro rasa 300 — 350 m%/T kokca
CkBo3HOM K03 GUITMEHT pacxoaa Ha KoHewHbIH JucT 0,5 kr /kr Jlucra



W13 4. DHEproeMKoCTh M TeIUIONOTpeOIeHNE pon3BoacTBa UyryHa
Tennora nuraka mpu 1500°C, Beixon nwtaka 0,3 — 0,5 T/t UyryHa
TemoTa cropanust fomeHHoro rasza 3,5 — 4,0 M/lx/m3
Brixon nomennoro raza 1500 — 1700 m3//tT uyryna
CkBo3Hol k03¢ duimeHT pacxoaa Ha kKoHeuHbIi nucT 1,0 kr /kr Jlucra

N3 5. DHeproeMkocTh U Temonorpediaenue npouspoacrsa Cranu
Teruiota koHBepTEpHBIX ra3zoB 1600 — 1700°C
Brixon konBepTepHbIX ra3oB 60 — 80 M3/T cranu
Tennora cropanus KOHBepTepHBIX ra3os 8§ — 10 MIx/m3
Teruiota koHBepTepHbIX HU1akoB 1600°C
Brixon kouBepTepHbIX nuiakoB 150 — 180 kr/T cranu
CkBo3HOU K03 duIMeHT pacxoaa Ha KoHeuHbIi mucT 1,0 kr /kr Jlucra

W13 6. DHEeproeMKocTh U TerionoTpedieHue pasnupku Cranu
Temutora oxnaxnaemoii cranu 800 — 0°C
CkBo3HOM K03 PuIeHT pacxoaa Ha koneunslit et 1,0 kr /kr Jlucta

NJI3 7. DHEproeMKoCTh U TEIJIONOTPeOIeHNE TOPSUYEro IpoKaTa
TerutoTa oxnaxnaaemoii nonocel 1100 — 1000°C
CkBo3HOI K03 duIMeHT pacxoaa Ha KoHewHbIi mucT 1,0 kr /kr Jlucra

N3 8. DHEProeMKOCTh U TEIUIONOTPEOICHUE XOJIOTHOTO TIPOoKaTa
Temnnora oxnaxaaemMoro TepmoodbpadoTanHoro pysiona 300 — 400°C.
CkBo3HOM K03 uIeHT pacxoaa Ha koneunslit et 1,0 kr /kr Jlucta

N3. 9. CBoaHast kKapTHHA YHEPrOEMKOCTH U TEIUIONOTPEOIEHUS METAJLTY pPTUYECKOT0
MPOU3BOJCTBA. /[narHocTHKa YHEProncIoIb30BaHuUS.



[Tpunoxenue 2

7 OneHo4HbIe CpeacTBa NMpoBECACHUA l'[pOMQ)KyTO‘lHOﬁ aTrrecTanmumn

a) HJ'IE[HI/IpyeMLIC PE3yJIbTAaThL O6y‘leHI/I$I 1 OLICHOYHBIC CpCACTBA I IPOBCACHUS HpOMeXCYTOQHOﬁ aTTeCTaluun:

Koo
uHoukamopa

Hnouxamop
00CMUIICeHUS
KOMnemeHyuu

Oyenounvie cpedcmea

IK-3 - Cnocoben k coopy, 00padoTke, aHAJIM3Y U 0000LIEHHIO Pe3YJILTATOB IKCIEPHMEHTOB U HCCJIeI0BAHMI B COOTBETCTBYIOIIEH 00J1acTH

3HaAHUM
[1K-3.1 Ocyuiectisier coop, Ilpakxmuueckue 3a0anus
00paboTKy, aHaJIU3 U OueHuTh OHEProeMKOCTh M TEIUIONOTPEOJIEHHE TEIUIOTEXHOJOTUH YEPHOW METAJIyprMM Ha OCHOBE
00o01mIeHne O0TpacieBBIX JaHHBIX:
pe3yIbTaToB 1. DHeproeMKOCTb U TEIUIONOTPEOIEHHE XOJIOAHOTO MPOKaTa
IKCIIEPUMEHTOB " Temnora oxnaxgaemoro TepmMoodpadoranHoro pysnona 300 — 400°C.
HUCCIIEI0OBAHUN CkBOo3HOM KO3 PuIMeHT pacxoaa Ha KoHeuHbid uct 1,0 kr /kr Jlucra
2. CBojHas KapTHHA SHEPTOEMKOCTH U TETIONOTPEeOICHUS METAJUTyPru4ecKoro Mpou3BOJICTBA.
3. JlMarHocTHKa SHEProUCIOIb30BAHUS.
IK-3.2 [ToaroraBnuBaet Ilpakmuueckue 3a0anus

NpEJIOKEHUT A
COCTaBJICHUS IUIAHOB

u METOIHISCKHIX
porpamm
AKCIIEPUMEHTAIIbHBIX
HCCIIeJOBaHUM u
pa3paboToK,
HpaKTquCKHX

PEKOMEHJAalHI 1o
HICIIOTHEHUTIO nx
pe3yJIbTaTOB

MeTtoamu pacdeTa MOTOKOB B CETSIX SHEPTUHU, MATEPHAIIOB, OTXOIOB.
Crioco6amMu TIEpBUYHON JTUATHOCTHKYU SHEPTOUCTIONH30BAHUS B MHOTOOTIEPAIIMOHHON TETUTOTEXHOJIOTHH.
Mertoaonorueil ”HTCHCUBHOTO YHEPTCOEPEIKCHHUS.
Ipumep 3a0anus:
DHEProeMKOCTh U TEIUIONOoTpedsieHre pa3iuBku Cranu
Tennora oxnaxaaemoit cranu 800 — 0°C
CkBO3HOIT K03 duUlMeHT pacxoaa Ha KoHewHbIH ucT 1,0 kr /kr Jlucra




0) Ilopsiiok mpoBeaeHUA MIPOMEKYTOUYHOM aTTECTAIUN, IOKA3ATeJN U KPUTEPUH OLleHUBAHUS (IK3aMEH).
Kputepuu omieHKH (B COOTBETCTBUU C POPMUPYEMBIMU KOMIETEHIMSIMU U TUIAHUPYEMBIMU pe3yJIbTaTaMu O0y4eHNUS):

— Ha OILIEHKY «OTJIMYHO» (5 6amioB) — oOydarouuiics 1EMOHCTPUPYET BBICOKHH YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHILIMH, BCECTOPOHHEE,
CUCTEMaTU4YeCKOoe U TiayOOKoe 3HaHHWE Y4yeOHOro marepuana, CBOOOJHO BBINOJIHAET NPAKTUYECKHUE 3aJaHMs, CBOOOJAHO OINEPUPYET 3HAHUIMH,
YMEHUSAMHU, IPUMEHSAET UX B CUTYaIUSX MOBBIIIEHHOMN CIIOKHOCTH.

— Ha OIICHKY «XO0po1o» (4 6aya) — 00yJaromuics TeMOHCTPUPYET CPEIHUM YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHMUS,
YMEHHUSI OCBOEHBI, HO JOIYCKAIOTCS HE3HAUMTENbHbIE OUIMOKH, HETOYHOCTH, 3aTPYJHEHUs NPH aHATUTHYECKUX ONepalusx, NepeHoce 3HaHUM U
YMEHHH Ha HOBbIE, HECTAHJAPTHBIE CUTYALIUH.

— Ha OLIEHKY «Y/AOBJIETBOPHUTEJIbHO» (3 Oamna) — oOydarouuiics 1eMOHCTPUPYET MOPOrOBbI ypOBEHb COPMHUPOBAHHOCTU KOMIIETEHIIMI: B
XO0JIe¢ KOHTPOJBHBIX MEpONPUATUN JOMYCKAOTCSl OMIMOKH, MPOSBISETCS OTCYTCTBUE OTAENbHBIX 3HAHUN, YMEHHI, HaBBIKOB, OOydYaromuiics
WCTIBITHIBAET 3HAYUTENbHBIC 3aTPYAHEHUS IIPU ONEPUPOBAHUU 3HAHUSIMU M YMEHHUSIMU TIPU UX IEPEHOCE HAa HOBBIE CUTYAIIUH.

— Ha OLEHKY «HeYAOBJIeTBOPHTEJbHO» (2 Oamia) — oOydwaromuiics JeMOHCTpHpyeT 3HaHMs He Ooznee 20% TeopeTHdyeckoro marepuana,
JIOMYCKaeT CYIIECTBEHHBIE OITMOKH, HE MOKET MOKa3aTh HHTEJUICKTYaIbHbIEC HABBIKHM PEIICHUS MPOCTHIX 3a7ad.

— Ha OIIEHKY «HeYyAO0BJIeTBOpHUTEJabHO» (1 Oamr) — oOywaronuiics HE MOXKET TOKa3aTh 3HAHUS HA YPOBHE BOCIPOU3BENCHHS U OOBICHEHUS
nH(pOpMaIIUY, HE MOXKET MMOKa3aTh WHTEIJIEKTyallbHbIC HABBIKM PEIISHUS MPOCTHIX 3a/1a4.



