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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.I'. Hemmopenko

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

[lenpt0 JaHHOW JOUCHMIUIMHBI  SIBJIISIETCS TIOJYyYEHUE 3HAHUA O COBPEMEHHOM
TEIUIOHEPTETHKE, 3HAKOMCTBO C aKTyalbHBIMU MPOOIEMaMHU, OMPEICIISIOMUMU TATbHEUIITUI
MIPOrpecC TETUIOPHEPTETUKU B PA3IMYHBIX O0JIACTSAX, YCBOCHHE CTYJACHTAMH MaTeMaTHYECKHX
METOJ/IOB U aJITOPUTMBbI PELICHUs aKTYyaJbHbIX 3a7a4 TEIJIOOHEPIeTUKU B CIOXKHBIX CUCTEMAX C
MIPUMEHEHUEM HOBBIX HCTOYHHUKOB HEPIHH, pa3padaThiBaTh MaTEMAaTHUYECKUE MOJICIH U PEIIaTh
3a/1aud aHaliM3a M CHUHTE3a CJOXKHBIX CHCTEM Ha OCHOBE HOBBIX HMCTOYHHUKOB SHEPIUU C
WCITOJIb30BAaHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJOTHUH, WUMETh MPEACTaBICHHE O
MEPCIeKTHBAX Pa3BUTHS ¥ (POPMHUPOBAHUH OOIIEH TEOPUH TETUIOIHEPTCTHKH.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuuruimHaa JluarHo3 sHepreTuueckoi 3PQPEeKTUBHOCTH TEIUIOTEXHOJOTHA BXOAWUT B
yacTh y4eOHOro IUIaHa (OPMHUPYEMYIO YyYacTHMKaMM OOpa30BaTENIbHBIX OTHOLIEHUH
00pa30BaTeIbHOMN IPOrPaMMBI.

Jns  n3ydeHUs  QUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUSA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHS JUCITUTUTAH/ IPAKTUK:

OHeproodecrneyeHre NPOMBIIUIEHHBIX TEMIOTEXHOJIOTHYECKUX KOMIUIEKCOB

Pu3nuecKue OCHOBBI TEHEPALIUH MIEKTPOIHEPTUH U TEILIOTHI

Metono50r1st MHTEHCUBHOT'O SHEProcOepexeHus

3HaHus (YMEHUs, BIaJIeHHs ), IOJIyYEeHHbIe MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yUSHHS U CIUTLTH/TIPAKTHK:

HMHHOBaLIMOHHOE ITPEAITPUHUMATEIBCTBO

MaremMaTHuecKoe MOAECITUPOBAaHUE OOBEKTOB U CUCTEM TEIUIO3HEPTeTHKU

[Ipon3BOACTBEHHAS - TEXHOJIOTHYECKAs IPAKTUKA

TennorexHuveckre NPUHLUIIBI OpraHU3aluy TeII000MeHa

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHust

B pesynpraTte OCBOGHMS OUCHUIUIMHBI  (MOnyinsi) «JluarHo3 3HEpPreTUyYecKou
3(QGEKTUBHOCTH  TEIUIOTEXHOJOTHI»  OoOydaroluiics JoKeH o0najgaTh — ClelyrolUMU
KOMITETCHIMSIMU:

KO)I HHJUKaTOopa I/IHI[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

[1K-2 CrnocobeH Kk pa3paboTKe MEpONpHUATHHA MO palMOHAILHOMY HCIOJIb30BAaHUIO Tra3a
OTPEOUTEISIMU, CHIPKEHHIO IOTEPh ra3a ¥ 3KOHOMHH TOIJIMBHO-3HEPIreTHUYECKUX PECYPCOB

[K-2.1 AHanusupyeT JaHHblE [0 MCIOJB30BAaHMIO Tra3a U pa3pabaTbIBaeT
MEpONPUATHS 10 PALMOHAIBHOMY HCIIOJIB30BAHUIO Ta3a MOTPEOUTENIMH,
CHMIKCHUIO IMOTEPH ra3a U SKOHOMUH TOINJIIMBHO-9HEPICTUUCCKUX PECYPCOB




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacos, B TOM

qHCIe:

— KOHTaKTHas paboTta — 37 akaJl. 4acoB:

— aynutopHas — 36 akaJ. 4acoB;

— BHeayJIuTOpHas — 1 akaj. yacos;

— caMoCTOsTeNbHAs paboTa — 71 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMu - 3a4ET

AynutopHast § s
o | KoHTaKTHAA pabora & 3 ®dopma TeKyILero
=
= B aKaJl. 4acax (5 Bug KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) E B . p Kon
S g ©| camocrosATenbHOU | ycleBaeMoOCTU U
JUCIUIUIUHEBI 3 [ ., | xomnerenun
O 2 £ paboThI TIPOMEKYTOUHOM
1mab. | mpakT. | & 3 ATTeCTallHH
Jlek. s < 11
3aH. 3aH. (O &
1.
1.1 McTouHHMKH SHEpPruu u CamocrosTenbHOe
MPOMBIIIJICHHEIE n3ydeHue yaeOHon
sHeprouocurenu. [lorsrus ¥ HAyIHON Koucnekr mexrmii.
u OIpEIeNICHHS. 4 2 12 JIUTEPATYPBHI. IIpakTuueckue IK-2.1
Knaccudukarmst ITpopaboTka 3a/JaHHS.
HPOMBIIITIEHHBIX BOIIPOCOB U3
MCTOYHUKOB DHEPTHU. TIPUIIOKEHUS 1.
CamocrosTenpHOe
1.2 ToruMBHBIE UCTOYHUKHU o
u3ydyeHue yueOHoi
SHEPrHM W WX OCHOBHBIE N N
X ADAKTCDUCTHKI 1 HayIHOU Koncnekr nexuuii.
p p : 2 2 12 JIUTEPATYPBHI. [IpakTuueckue MK-2.1
DeKTpOTepPMHIECKHE
IpopaboTka 3a7aHus.
UCTOYHUKH SHEPrUM U HX
BOIIPOCOB U3
OCHOBHBIE XapaKTePHCTHKH.
TIPUIIOKEHUS 1.
2
13 OxucnuresabHbIC CamocrosTenpHOe
KOMIIOHEHTB!  TOIUIMBHBIX u3ydyeHue yueOHoH
HCTOYHHKOB SHEPTHH. 1 Hay9HOU Koncnekr nexuuii.
OcHoBHbIE CBOMCTBA. 4 2 12 JIUTEPATYPBHI. [IpakTuueckue MK-2.1
Mertoapt pacyera IpopaboTka 3a7aHus.
XapaKTePUCTHK TOIUIMBHBIX BOIIPOCOB U3
MCTOYHUKOB DHEPTHH. TIPUIIOKEHUS 1.
CaMocTosTensHoe
u3ydeHue yueOHoH
1.4 Knaccudpukanus U Hay4yHOU Koncnekr nexuuii.
MPOMBIIIIICHHBIX 4 2 12 JIUTEPATYPHI. [TpakTuueckue IK-2.1
SHEProOHOCHUTENEH. IMpopaboTka 3aJaHMs.
BOIIPOCOB U3
npunoxeHus 1.




CamocrosiTenbHOE
n3yueHue yuyeOHou

15 CsoiicTBa N N
Y HAyIHOU KOHCIIEKT JIeKIHH.
MPOMBIIIICHHBIX
. 2 4 14 JIUTEPATYPBHI. [Ipaktuueckue IK-2.1
9HEeProHOCHUTeNeH u
ITpopaboTka 3aJIaHus.
00JIacTH UX IPUMEHEHHUSL.
BOIIPOCOB U3
IpuIoxKeHus 1.
CamocrosTenpHOe
1.6 [Ipumenenue n3ydeHue yuyeOHou
MIPOMBIIUTIEHHBIX U HAyIHOH Koncnekr nexrmii.
3HEproHocuTesnei B 2 6 9 JIUTEpPaTypBhL. IMpakTuyeckue IK-2.1
TEIUIOTEXHOJIOTUH ~ YePHOU ITpopaboTka 3a/1aHusl.
METaJUTypPTHUH. BOIIPOCOB U3
TIPUIIOKEHUS 1.
Hroro no paszueny 18 18 71
Uroro 3a cemectp 18 18 71 3a4éT
Wroro no nucuumnnune 18 18 71 3aueT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jing  peanu3zanuu  NPEeAyCMOTPEHHBIX BHUJOB Y4eOHOM paboThl B KauyecTBe
00pa3oBaTebHBIX TEXHOJIOTUH B MPENOJAaBaHUU JUCHUIIUHBI UCTIOIB3YIOTCS TPAIUIIMOHHAS U
MOJIyJIbHO - KOMIIETEHTHOCTHAs TeXHoJIoTUU. [lepeaaya He0OXOAUMBIX TEOPETUUECKUX 3HAHUN U
dbopMUpOBaHHE OCHOBHBIX TPEIACTABICHUH TIO Kypcy «JlmarHo3  3HEpPreTH4ecKou
3¢ (PEeKTUBHOCTH TEIIOTEXHOJOTUI» MPOUCXOJUT C HCIOJB30BAHUEM MYJIbTUMEIUNHOTO
obopynoBanus. [Ipy mpoBeIeHNN MPAKTUYECKUX 3aHITHSIX HCIIONB3YIOTCS paboTa B KOMaHIE U
metonel IT. CamocrositensHas paboTa CTUMYJIUPYET CTYIEHTOB B Ipollecce MOATOTOBKHU
JOMAIllHUX 3aJaHuil, TP PEUICHUM 3a/1a4 Ha NPAKTUYECKHX 3aHATUSAX, MPU MOATOTOBKE K
KOHTPOJIbHBIM paboTaM U UTOTOBOM aTTecTaluu.

6 YueOHO-MeTOIuYeCKOe 00ecreueHHe caMOCTOSITeIbHOI patoThI 00yYalommxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeCTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. JI3t03ep, B. 5. TemnorexHnuka u TerioBast paborta meueit | yueonoe mocodue / B. 5.
H3to3ep. — 3-¢ u3n., crep. — Cankr-Ilerep6ypr : Jlams, 2017. — 384 c. — ISBN
978-5-8114-1949-4. — Tekcr : anexkTpoHHbIH // JIaHb : 371eKTPOHHO-OMOIHOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/93750

2. dusnyeckre CBOMCTBA METAJIOB U CILUIaBOB : yueOHOe mocooue / O. . Mam3ypuHa,
A. B. ITo3gusxos, A. 10. Uypromos, A. JI. bapcykoB. — Mocksa : MUCHUC, 2012. — 72 c. —
Tekcr: oanekrponnsiii //  Jlamb ©  snekTpoHHO-OMOnmoreunas cuctema. —  URL:
https://e.lanbook.com/book/117164

0) lonotHuTEIBHAS TUTEPaTypa:

1. Tpy0Oaes, [1.A. TepmonrHaMUYeCKUI U SKCEPreTUUECKUN aHAIN3 B TEIUIOTEXHOJIOTUU
: moHorpadust / ILA. TpybaeB. - Mocksa : WMnbpa-Umwkenepus, 2019. - 228 c. - ISBN
978-5-9729-0279-8. - Texkcr : DIIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/document?pid=1053412 .

2. Ymaxos, B. f. [Torennman sHeprocOepexeHust M €ro peayu3aiisl Ha MPeanpHsITHsIX
TOK: Vueonoe nocodue / Ymakos B.S., Uyouk I1.C. - Tomck: M3a-Bo TOMCKOro moiuTex.
yauBepcurera, 2015, - 388 c¢. - Teker :  omektpoHHeii. -  URL:
https://znanium.ru/catalog/document?pid=701880

3. Jlebener, B. A. flnepHbie 3HEpreTHYECKHE YCTAHOBKH | ydeOHOe mocobue / B. A.
JleGeneB. — Cankt-IletepOypr : Jlanp, 2015. — 192 c. — ISBN 978-5-8114-1868-8. — Tekcr :
SIIEKTPOHHBIH // Jlaub : 3IIEKTPOHHO-ONOIMOTEYHAS crcTema. — URL:
https://e.lanbook.com/book/67466

B) MeTonuyeckue ykazaHus:

1. KapraBues C.B. Hctopus U COBpEMEHHOE COCTOSHHE IPOMBIIIIEHHOM
TEIIOIHEPIeTUKH: METOAnYEeCKHe yKazaHus. — Marauroropck, MI'TY, 2005. — 28 c.

2. Hemmopenko, E.I'. Topernme u KOHBEpCHs TOIUIMB B IPOMBIIUICHHBIX
TETJIOPHEPTreTUIECKUX YCTaHOBKaxX: yueOHoe nmocoodue / E.I'. Hemmopenko, C.B. Kaprasies.


https://e.lanbook.com/book/93750
https://e.lanbook.com/book/117164
https://znanium.ru/catalog/document?pid=1053412
https://znanium.ru/catalog/document?pid=701880
https://e.lanbook.com/book/67466

- Marauroropck: M3a-Bo Marauroropck. roc. Texs. yu-ta uM. I'.11. Hocosa, 2017. —63 c.

3. CeunmkoBa, H. I0. Xumuueckas TEXHOJOTHS TOIUIMBA . YYEOHO-METOAMYECKOE
nocobue / H. 10. Ceunukosa, C. B. FOauna, T. I'. Bonomyk ; MI'TY. - Maraurtoropck : MI'TY,
2018. - 1 onekrpon. onrt. guck (CD-ROM). - 3arm. ¢ turyn. skpada. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2153 . - ISBN 978-5-9967-1288-5. -
TeKCT : 3JIEeKTPOHHBIMN.

4. CmupHoB, A. H. TepmonuHaMuka INpoLEecCOB TOPEHMsI TOIUIMBA . METOJUYECKHE
ykazanust s crygentoB / A. H. Cmupuos, M. A. Illecroburos, C. B. IOauna ; MI'TVY. -
Marnuroropck : MI'TVY, 2013. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ turyn. skpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/3573 . - TEKCT : 3I€KTPOHHBII.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBUs IULIEH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB000HO pacrpocTpansemoe [10 0OECCpPOYHO
MathCAD v.15

Education J-1662-13 ot 22.11.2013 0eccpovHo
University Edition

FAR Manager cB000IHO pacnpoctpansemoe [10 OECCPOUHO

Linux Calculate cB000IHO pacapocTpansiemoe 110 0eccpoUHO

IpodeccuonanbHbie 6a3bl JAHHBIX 1 HH(POPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue xypca CchlIKa

IMTouckosas cucrema Akanemus Google (Google Scholar) |URL: https://scholar.google.ru/

HannonaneHas MH(OpPMaLIMOHHO-aHAIUTHYECKas!
cucreMa — POocCcHUICKUI MHAEKC HAy4YHOTIO LIUTUPOBAHUSA
(PUHIT)

9 MaTepuaJIbHO-TeXHHYECKOe 00ecneueHue TUCIIUIIHHBI (MOTYJIs1)

URL:
https://elibrary.ru/project risc.asp

MatepuranbHO-TeXHUYECKOE 00ecneYeHre IMCIUIUIMHBI BKITIOYAET:

VY4eOHble ayAUTOPUH sl IPOBECHUS 3aHATUH JEKIIMOHHOTO Tuna. MyiabTUMeaUiHbIe
CpEeICTBAa XpaHEHMs, Mepelayd M MpeACTaBlieHUus HHPopMauuu. YdueOHble ayIuTOpUU IS
IIPOBEJECHUS MTPAKTUYECKUX 3aHATHH, TPYNIIOBBIX U MHANBHUYaJbHBIX KOHCYJIbTALUH, TEKYILETO
KOHTPOJII M TMPOMEKYTOUHOM arrtectanuu. Jlocka, MyJIbTUMEIUUHBIA MPOEKTOp, 3SKpaH.
[Tomemienue Uit XpaHeHHS U NMPO(UIAKTUYECKOTO OOCITYKUBaHHS Yy4eOHOTO 000pYHOBaHMSA
Cremnaxu, ceddbl st XpaHeHUs ydeOHOro obOopynoBaHus. MHCTpyMEHTHl s pEMOHTa
71a00paTOPHOTO 000PYIOBAHUS.


https://host.megaprolib.net/MP0109/Download/MObject/2153
https://host.megaprolib.net/MP0109/Download/MObject/3573
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

Ipuio:xkenue 1.
Y4yeOHO-MeTOoANYEeCKOe 00ecTieYeHne CAMOCTOSITE/ILHOIH padoThI CTY/ICHTOB

1.  DuepromorpebicHHE W IHEPTOMCIIONL30BAHUE B JHEPreTUKE. YCIbHBIC PAacXOJbl TOILUIMBA H
sHepruu B TOK.
2.  DHepromoTpeblieHME W  DHEPrOMCIIONB30BaHME B MpOMbIIUICHHOCTH.  CTpykTypa

HHEPTONOTPEOICHHUS B TPOMBIIIICHHOCTH IO OTPACIISM.

3. YnenbHble pacxoAbl TOIUIMBA M SHEPrMHM Ha IMPOU3BOJACTBO IPOMBILIUIEHHONW MPOIYKIUH.
OCHOBHBIE HaNpaBJIEHUs PALMOHAIBHOIO HEPrOUCIOIB30BAHUSA. JHEProcOepeKeHNE B TEXHOIOIHH.
SHEeprodagaHchl NpepUsTUii;

4, OOmme cBeaeHuss 00 »dHeprocOepexennu. OOmMEe MpoOIEMbI HHEProcOEPEKEHUs Ha
COBPEMEHHOM JTane

5.  DueprocOepexeHne B TOIUIMBHO-DHEPIETHUECKOM KOMIUIEKCE. JHeprocOepexeHue B
AIIEKTPOIHEPIE€TUKE.

6.  DOueproucnons3zoBanue U BOP. Kiaccupukanuss BOP. OcHOBHBIC HalIpaBJICHUS UCIIOJIE30BAHUS.
BropuuHsbie sHEpropecypcsl 4epHOH U IBETHOM MeTaiutypruu. Mcrounuku u norenuuansl BOP uepHoit
METaJITypruu

7. Meron mnpenenbHOro sHeprocOepexeHus. MeToJ0J0rusl MHTEHCHUBHOIO 3HEProcOepexeHusl.
Kpurepuu sHeprerryeckoil onTHUMHU3alUU. DHeprocoeperaromias TEXHOJIOTHUs, dHeprocoeperaromye
TEIIOBBIE CXEMbI U 000py/J0BaHUE

8.  DuepromnorpebiieHUE U YPHEPTOHUCIIONB30BAHUE B METAJUTYPIUUA. DHEPrOEMKOCTh METaI

9.  TemoTexHONOrHS MPOU3BOJICTBA CTANIU. PacdeT SHEPTrOeMKOCTH U TETUIONOTPEOICHNUS CTAIIH.

10. TemymoTexHONOTHS  JUTEHHO-TIPOKATHOTO  TNPOW3BOACTBA.  Pacyer  HHEProeMKOCTH |
TEIUIONOTPEOICHUs IPOKaTa.

11. OcHoBHbIE HaIpaBJIEHHsI COBEPLICHCTBOBAHMS JIEHCTBYIOIIMX TEXHOJOIMYECKUX IPOLIECCOB B
METAJITypPTUH.

12. TemmoobMeH B cioe OpoOJEHBIX W M3MENbUYEHHBIX MaTepuanoB. Bpems HarpeBa TepMuYecKu
TOHKHX Tel. BpeMs HarpeBa Ten npoctoit popmbl. Bpemst mitaBneHus TepMUYECKH TOHKUX Tell TPOCTON

(bopMBI.



IIpunoxenne 2

OueHovHbIe CPeACTBA MPOBEIEHUS MPOMEKYTOUHOM aTTecTAIuU

a) HnarmpyeMble pe3yJdbTaThbl oﬁyqe}mﬁ H OLICHOYHBIC CpeaACTBA IJIA IIPOBCACHUA HpOMe)KyTO'lHOﬁ aTrecramum:

Koo
uHouxamopa

HH@MKCZW!OP 00CMUINCEHUS KomnemeHyuu

Oyenounvie cpedcmasa

ITIK-2 Cnoco0eH k pa3padoTKe MeponpUsATHIi 10 PALIMOHATBHOMY HCIIOJIb30BAHUIO I'a3a NOTPEOUTENIMH, CHUKEHH IO NOTEPh ra3a u IKOHOMUHH
TOIJIMBHO-IHEPreTHYECKUX PECYPCOB

I1K-2.1

AHanu3upyeT JaHHBIE 10 UCIIOJIb30BAHUIO
ra3a 1 pazpadarbIBacT MEPOIIPUATHS 11O
palMOHAIbHOMY UCIIOJIB30BAaHUIO ra3a
MOTPEOUTENSIMH, CHIDKEHHIO TTOTEPh ra3a u
9KOHOMUU TOIUIMBHO-2HEPI€THYECKUX

pecypcoB

1.  AkryanpHOCTb dHeprocOepexenus B Poccuu u mupe.

2.  TocymapcTBeHHas MOJMTHKA B 001acTH TMOBBIMIEHHUS 3()()EKTUBHOCTH HUCIIONB30BAHUS
SHEPTUH.

DHeprocoepekeHUE U IKOJIOTHS.

HopMaTtuBHO-1IpaBOBasi 1 HOPMAaTUBHO- TEXHUYECKas 0a3a YHEProcOepeKeHusI.

OCHOBBI HHEpProaynTa 00HEKTOB TEIIIOIHEPTETHUKH.

OcCo0eHHOCTH YHEProayAuTa MPOMBIIUIEHHBIX MPEIIPUITHH.

DKCIpecc-ayaurT.

VYrayOneHHbIe SHepreTuYeckre 00CiIe0BaHusl.

DHepreTudyeckuil nacmopr.

0. DOmueprobanaHChl NPEANPUITUH.

1. HHaTteHcuBHOE 2HEprocOepeKeHUE.

12.  Kpurepuu 3HepreTHUECKOl ONTUMHU3AIHH.

13. DuHeprocOepexeHUe MPU MPOU3BOICTBE H PACIIPEACIICHUH TEILIOBOM YHEPTHH.

14. DueprocOepexeHUE B TPOMBIIUIEHHBIX KOTEIbHBIX.

15. PammoHanbHOE HSHEPrOMCIOIB30BAHME B CHUCTEMaxX MPOM3BOJCTBA W PACIPEICICHUS
SHEPrOHOCUTENEH.

16. OcobeHHOCTH PHEPTrOCOEPEKEHUST B BBICOKOTEMIIEPATYPHBIX TETTIOTEXHOJIOTHSIX.

17.  DmueprocOepexeHHEe B CHCTEMax OTOIUICHHS, BEHTHJISALMH, TOPSYEr0 BOJIOCHAOKEHMUS,
CYIIMIIbHBIX, BBITAPHBIX, PEKTU(DUKAITMOHHBIX YCTaHOBKAX.

18. DmeprocOepexeHue MpU MEKTPOCHAOKEHUH MTPOMBIIIICHHBIX MPEANPHUATUN, 0OBEKTOB
arpapHO-MPOMBIIUIEHHOTO KOMILIEKCa, )KUITUIIHO-KOMMYHAIBHOTO X035iCTBa.

19. DueprocOepexeHNe B CHCTEMaX OCBEIICHHUS.

20. OcHOBBI 0€30TXOIHBIX M dHeprocoOeperammmx TexHogorui. [loHarue o 6e30TXOAHON
TeXHOJOruH. be3oTxomHass TexHoyorus U dHeprocOepexeHue. [IpuHIMIBI GE30TXO0IHOM

RB©ooo~N O kW




Koo
uHouKamopa

HHOuKamop 00CmMuUdICEH U KomnemeHyuu

Oyenounvie cpedcmaa

TexHosioruu. [lokazaTenu 6€30TX0AHOCTH TEXHOJIOIMUYECKUX MTPOLECCOB U KOMOMHUPOBAHHBIX
YCTaHOBOK

21. DuepromnorpebiieHHE W 3HEProMCIIONIb30BAaHHE B HSHEPreTUKE. YJENIbHBbIE pPaCXOMbl
ToruBa u 3Hepruu B TOK.

22. DHepromnoTpeOiieHMe U HSHEProuCIONb30BaHUE B IMPOMBINUIEHHOCTH. CTpyKTypa
HHEPronoTPeOICHUS B MPOMBIIUICHHOCTH 110 OTPACIISIM.

23. YienpHblE pacxojbl TOIUIMBA M SHEPTHH HA IPOU3BOJCTBO IMPOMBIIIJIEHHON MPOAYKIIUH.
OCHOBHBIC HAIpaBIICHUS PAIMOHAIBFHOTO HHEPTrOMCIIONB30BAHM. JHEProcOepekeHne B
TEXHOJIOTUH. SHEPTroOaIaHChl IPEAIPUATHIA;

24. DHEProeMKOCTh TNPOMBIIUIICHHOW  MPOAYKIHWH. OHEProeMKOCTh W KadeCTBO
UCIOJb30BAHUS B JIEHCTBYIONIEH MPOMBIIIIEHHOW TeroTexHoiaorud. CpaBHEHUE Pacxo/10B
TOIJIMBA U DHEPTOEMKOCTH.

25. JlmarHocTMKa  SHEPrOMCHOIB30BAHMS B TPOMBINUIEHHBIX  TEIJIOTEXHOJOTHSIX.
[Tokazarenu sHEpProucnoab30BaHUS.

26. Pacyersl mnoTOKOB B ceTAx. PacyeTsl »HEProeMKOCTHM U TEIUIONOTPeOJIeHUs B
MIPOMBIIIJIEHHBIX TEMJIOTEXHOIOTHSIX.

27. Oo6mue cBenenus o0 sHeprocOepexkennn. OOmMe MpodIeMbl IHEProcOEpeKeHHs Ha
COBPEMEHHOM 3Tane

28. DHeprocOepekeHHE B TOIUITMBHO-YHEPTETHYECKOM KOMIUICKCE. DHeprocOepekeHrue B
INEKTPOIHEPIETUKE.

29. OO0mas XxapakTepuCcTHKa SHEProcOePeIKEHUS B TPOMBIIILICHHOCTH.

30. OcHOBHbIE HamnpaBJCHUs PHEProcOEpeeHUss B UYEpHOM MeTayurypruu. McrouHuku u
MOTEHIIUAJIBI SHEProcOepeKeHUsI B UEPHOU METAILITypruu

31. OcHOBHbIE HampaBJIEHUS PALMOHAIBHOIO HCHOJb30BAHUS TOIUIMBA W HHEPIUU B
TEXHOJOTMYECKUX MpOoIleccax.

32. Dueproucnons3oBanne u BOP. Krnaccupukanus BDOP. OcHoBHble HampaBieHus
HCIIONBb30BaHUs. BTOpruHbBIE 3HEpropecypchl YEpHOM U IIBETHOM MeTaurypruu. McTOuHNKN U
noreHuuansl BOP uepHolt MeTannypruu

33. Meron MPEACIBHOTO IHEPTOCOEPEIKCHHUS. Meromosorus WHTEHCUBHOI'O
sHeprocOepexenus. Kpurepun 5SHEpPreTHUECKoW ONTUMH3AIMU. DHeprocOeperaromas
TEXHOJIOTHsI, SHEprocoeperarolye TeoBble CXEMbl U 000PYAOBaHHE
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34. DuepronorpebiieHME U SHEProUCHOIb30BAHHE B METAIYPruU. ODHEProOeMKOCTb
METAJUTYPTHUECKON MPOAYKIMH. PacyeTsl TerionoTpedaeHust MeTaILTYpPrHUeCKOM MPOyKIIUH.
PacyeTsl 3HEProncnoap30BaHus B Y4EPHOU METAJLIypIHH

35. TemorexHonorus yepHoil Metanypruud. OCHOBHasI TeXHOJOrHUYecKas 3agada. OOmias
TEXHOJIOTHYECKas cxema. TemrnepaTypHblii TpaQ K TEIIOTEXHOJIOTHMH YEpHON METaTypruu.
36. TerutoTexHONOTHA TPOM3BOACTBA OKATBHIIIEH © arjomepaTa. |elIoTeXHOJIOTHS
IIPOU3BOJICTBA KOKCA. TEIUIOTEXHOJIOTHS JOMEHHOIO IIPOU3BOJACTBA. PacueTsl 3HEProeMKOCTH
U TEIUIONOTpPeOJIeHHUs] arjoMeparta, OKAaThIIE W KOKca. PacueT »HEProeMKoCcTH U
TEIJIONOTPEOICHUS YyTyHa.

37. TemnoTexHONOTHS MPOU3BOACTBA CTaM. PacueT »HEProeMKOCTH U TEIUIONOTPeOIeHuS
CTaJIN.

38. TeroTexHONOTHS JIMTEHHO-TIPOKATHOTO TIPOM3BOJACTBA. Pacyer >HEProeMKOCTH WU
TEIIONOTPEOICHHS TPOKaTa.

39. OcHOBHBIE HamNpaBJICHHUS COBEPIICHCTBOBAHUS JEHCTBYIOIINX TEXHOJOTUYECKHX
IIPOLIECCOB B METAJLIYPTHUH.

40. Bpomuble TOHATHS W TepMHUHBL Kiaccuukanus BBICOKOTEMIIEPATYpPHBIX ITPOILIECCOB.
DneMeHTapHble PU3UKO-XUMUYECKHE MTPOIECCHI.

41. Knaccudukanus peakTopoB U HCTOUYHUKOB IHEPrHH. TemnoTeXHUYeCKHe MPUHLIUIIBI.
TernoBoii 6anaHC TEMIOTEXHOIOTUYECKOTO peaKkTopa.

42. OrHeynopHble MaTepUaibl U U3IEIUS.

43. Tlytm moBeimmenus 3¢dexkTuBHOCTH Hcmonb3oBaHus TorumBa B BTY. OcobenHoctn
9HeprocOepekeHNs B BBICOKOTEMIIEPATYPHBIX TEIIOTEXHOIOTUSX.

44. TemnooOMeH B clioe JpOOJIEHBIX W HM3MENbUEHHBIX MaTepuanoB. Bpems Harpesal
TEpPMUYECKU TOHKUX Tell. Bpems Harpesa ten nmpoctoit popmbl. Bpemst rtaBneHus TepMudecky
TOHKHX TEJ MPOCTOU (POPMBI.

45. HarpeBaTenbHble MPOLIECCH M YCTAHOBKHU.

46. OOXHTOBBIE TIPOIECCHI M YCTAaHOBKH. CXEMbI, KOHCTPYKIIMM W IIOKa3aTelu paboThl
00>KUT'OBBIX YCTAHOBOK.

47. IlnaBWiIbHBIE IPOLIECCHI U YCTAHOBKU. TE€XHOJIOTMYECKNE OCHOBBI JOMEHHOTO IIpoIiecca.
48. TexHONOTWYECKHE OCHOBBI NMPOU3BOACTBA CTaTU. CXEMbl, KOHCTPYKIMHU HIIEMEHTOB
CTAJICIUIABWIIBHBIX YCTaHOBOK.




0) [lopsiioK NpoBeaeHNsI MPOMEKYTOYHON ATTEeCTAIUM, TOKA3ATEIH U KPUTEPUM OLleHMBAHMS:

Jliia mony4yeHus 3ayeTa MO AMCLUHUIUIMHE CTYACHT JOJDKEH IMMOKa3aTh CIEAYIOLIUE 3HAHUS, YMEHUS M HABBIKU IO UCIOJIB30BAHUIO U BHEAPEHUIO
pe3yabTaToOB 00pa30BaTENbHON NS TETLHOCTH:

— Ha OLIEHKY «3aYTEeHO0:

CTYJICHT JOJDKCH MTOKAa3aTh YPOBEHb 3HAHUN HE TOJILKO Ha YPOBHE BOCITPOU3BEICHUS U OOBSICHEHUS HHPOPMAIIUH, HO U UHTCIUICKTyaIbHbIC HABBIKA
pelieHus mpoOiieM U 3a7a4, HaX0XK/IeHUsI YHUKAIBHBIX OTBETOB K MPOOJIeMaM, OLIEHKH U BHIHECEHHSI KPUTUYECKUX CY>KICHUIA;

CTYJIEHT JOJDKEH MPEAOCTaBUTh BBHIMOJHEHHOE 3aJlaHue, B KOTOPOM ObUIM OBl OTpa)K€HbI MPOOJIEMBI, KAaCcaIOIIMECs BCEX aCIEKTOB M3ydyaeMOou
JIUCIUAIUINHBEI.

— Ha OLCHKY «HE€ 3aYTCHO»:

CTYACHT HC BJIAZICCT TepMHHOHOFHeﬁ H3y‘laeM0ﬁ JUCHUITIIIMHBI,

CTYACHT HC MOJKCT IIOKa3aTh 3HAHWA HAa YPOBHC BOCIIPOU3BCIACHUA U 00BACHCHHS I/IH(i)OpMaIII/II/I H3y‘IaGMOI71 JUCIHHMITIIMHBI,
HE MOXKCT IIOKAa3aTb MHTCIVICKTYAJIbHBIC HABBIKW PCIICHUSA ITPOCTHIX 3a/1a4.



