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PaGouas TporpamMma COCTaBjeHa Ha ocope ®I'OC BO mo HanmpapIeHUIO 13.03.01

TermosHepreTHKa U TEIIOTEXHHUKA, YTBEP/KIAEHHOTO MPUKA3OM MOuH P® ot 01.10.2015r. Ne
1081.

PaGouasi IporpamMma paccMOTpeHa 1 o00peHa Ha 3aceIaHnH (epbl TETUIOTEXHUYCCKUX
W SHEPreTHIECKHUX CHCTEM 12.09.2017 r., mpotoxon Ne 2.

E.B. AranuToB
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%ﬂ C.B. KapraBues
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PereH3eHT: 3aM. HaualbHI SCT OAO «MMK», K.T.H.
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JlucT pervcTpanyn U3MEHEHUH ¥ IOTIOTHEHMI
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Ne Pasnen Kpatxoe coneprxanme Jara, No TTonmuce
/n PITI H3MEHEHUS/ IOTIOHCHHS IpOTOKONA | 3aB.Kadeapoit
(Mozyrst) 3aceqaHus
Kkadenps! / /
1 8 AxTyanuzanus y4e0HO-METOMIECKOTO 1 Ne2 /
HHQOPMAIMOHHOro 06ecIeYeHns 25.09.2018 ¢ ¥
JUCHUILTAHBI //
2 9 AKTyanu3anus MaTepUabHO- Ne2 J
TEXHUYECKOro obecnevenus mucmrmasl | 8.10.2019 .| _/L—/
3 8 AxTyanuzamys yaeOHO-METOqUIECKOrO 1 Nel
HHGOPMAIHOHHOTO 0beceYeHus 1.09.2020 r. /
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Jlucr peructpauu ”3BMEHEHU W TOTIOJTHEHU
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Paznen
PITJI(Mmomymst)

Kpatkoe conepxanue u3mMeHe-
HUSL/ IOTIOJIHEHUS

Hara, Ne mpoToko-
J1a 3ace/laHus Ka-
benps

IToamuce
3aB.kadenpoit




1. Ilesan ocBOEHMSs AN CIUIIJIMHBI

LlensiMu OCBOGHHMS TUCLIUTLIHHBI SIBIISTFOTCSL:

- 03HAKOMJICHHE CTYACHTOB ¢ 00beMOM M 3()()EKTHBHOCTBIO YHEPronoTPEOICHUS, SHEPrOnC-
HOJIb30BaHHSL M DHEPrOCOCPEKEHHSI B OTPACIAX TOILTMBHO-DHEPIeTHYECKOr0 KOMIUIEKCa U B HPO-
MBINIJICHHBIX OTpaCHﬁX;

- U3y4eHne 00beMOB U YpOBHs 3((PEKTUBHOCTH UCIIOIH30BAHUS BCEX BUJIOB DHEPrOHOCUTEINEH
B ODHCPICTHUKE U TCXHOJIOI'NH.

- U3y4YeHHEe OCHOBHBIX HalpaBlieHUH 3()(PEeKTUBHOrO UCIIOIH30BAHMUS TOIUIMBA U DHEPTHU B TOTI-
JIMBHO-9HEPreTUYECKOM KOMILICKCE M Ha IIPOMBIIUICHHBIX TPEIIPHSTHIX;

- U3y4YeHHE OCHOB CO3JaHUS OC30TXOIHBIX U JHEProcOEPEerarolIux TEIIOTEXHOIOIHYECKHX
IPOIECCOB, KOMIUIEKCOB U YCTAaHOBOK;

- U3YYCHUC TCOPCTUYCCKUX OCHOB U O60pyﬂ0BaHI/ISI BBICOKOTCMIICPATYPHBIX MPOLCCCOB U
YCTaHOBOK, OCHOB METOJIOB HX pacyeTa.

2 Mecro aucHunJIMHBI (MOAYJsI) B CTPYKType 00pa30oBaTeJbHOH MPOrpaMMBbl
NMOAr0OTOBKH OaKajaBpa

Juctumummaa B1.B.13 «DHeprocbepekeHne B TEIUIOIHEPTETUKE U TEIIOTEXHOJIOTHSIX» BXOIUT
B BapHATHUBHYIO 4acTh Oioka 1 0Opa3oBaTeabHOM MPOrpaMMBI.
Jis n3y4eHns JUCIUIUTMHBI HE0OXO0IMMBI 3HAHUS (YMEHUS, BIIaIeHUs ), CQOPMHUPOBAHHBIC B pe-
3yJbTaTe U3YUeHUs: TEXHUYEeCcKasi TePMOIMHAMUKA, THIPOra30IMHaMHUKa, TEIIOMaccOOOMEH, TOII-
JIMBO U OCHOBBI TEOPUU FOPEHMSI, OCHOBBI TPaHC(HOPMALIUU TEIUIOThI, ICTOYHUKH U CUCTEMBI TEIl-
JIOCHA0>KEeHHUS, KOTEJIbHbIE YCTAHOBKH U MMapOreHepaTOphl, TEINIOMAaCCOOOMEHHOE 000pyI0BaHHE
IPENIPUATHI, HATHETATENIN U TEIUIOBBIE JBUTATEH, TEXHOJOTUYECKHE SHEPTOHOCUTENHN ITPENIIPH-
ATUN, BBICOKOTEMIIEpATypHBIE MIPOLIECCHI U YCTAHOBKHU, TETIOBBIEC ANIEKTPUIECKUE CTAaHIIUHU, BTO-
PpUYHbBIE SHEPTOPECYPCHI MPOMBILUIEHHBIX TPEANPUATHH.
3HaHus (YMEHHMs, BIa/ICHUS), TOJIyYeHHbIE TIPU U3yYEHUH JaHHON JUCLUIUIMHBI OyayT HE00X0-
JUMBI TIPU cJlady€ TOCyIapCTBEHHOI'O AK3aMEHa M B BBIYCKHOM KBanu@ukanuoHHoil pabore. Ilo
CBOEH CyTH BOIIPOCHI 3HeprocOepexeHus BXoaar Bo Bce BuAbl BKP u sBistorcs HeoThemiiemoi
YacTblO  JIOKA3aTeJIbCTBA IMPAKTUYECKOM 3HauMMOCTH pabOT B  0O0JIACTH  DHEPIETUKH.



3 Komnerennumu odyuawmerocs, ¢popmupyembie B pe3yJibTaTe OCBOCHHUSI JHCHMIIIMHBI
(MoayJisl) M IUVIAHMpPYeMble Pe3yJbTAThI 00y4YeHUs
B pesynbrare ocBOCHUS AUCHUILTUHBI (MOYJIsl) «DHEprocoOepekeHue B TEIIOIHEPTETUKE
U TEIUIOTEXHOJOTMMW» 00y4daroLuiics JoKeH 001a1aTh CIeAYOIUMU KOMIIETEHIIUAMU:

CrpyKTypHBII
3JIEMEHT KOMIIe-

TCHIUHU

[TnarupyemMble pe3ynbTaThl 00yUCHHS

[TK-3 crnocoOHOCThIO Y4acTBOBAThH B IPOBEACHHUH MIPEABAPUTEIHHOIO TEXHUKO-IKOHOMUYECKOTO
000CHOBaHUS MMPOEKTHBIX Pa3pabOTOK FHEPrOOOHEKTOB U UX SJIEMEHTOB IO CTAHIAPTHBIM METO U~

KaM

3HaTh

OCHOBHBIC OIMPCACIICHUSA U MMOHATHA TCIVIOTCXHOJIOTHYCCKOI'O MMPOLECCa,

OcHOBHBIE IpaBUIIa IPEIBAPUTEILHOTO TEXHUKO-IKOHOMUYECKOr0 000CHO-
BaHUs IPOEKTHBIX Pa3pabOTOK IHEPrOOOBEKTOB;

Omnpenenenus NpeaBapUTEIHHOIO TEXHUKO-IPKOHOMUYECKOTO 0O0CHOBaHUS
MIPOEKTHBIX Pa3pabOTOK YHEPrOOOHEKTOB

YmeTh

BrienasTh OCHOBHBIC CTaIMU TEIJIOTEXHOJIOTMYECKOTr 0 mpounecca,

O6c¢cyxaatb criocoObl A3PGEKTUBHOTO PEIICHHUS IPOOIEM PEIBAPUTETEHOTO
TEXHHKO-3KOHOMHYECKOTO 000CHOBaHUSI TPOSKTHBIX Pa3pabOTOK SHEPTo-
00BEKTOB;

[TproOperaTh 3HaHUS B 00JIACTH YHEPTETUKH TEIJIOTEXHOJIOTHI U MpeaBapu-
TEIHHOT'O TEXHUKO-IKOHOMUYIECKOTO 00OOCHOBAHHUS MPOCKTHBIX pa3paboTOK
SHEProoOHEKTOB

BraneTs

HpaKTI/I'-I€CKI/IMI/I HaBBIKAMH HCITOJIB30BAHUS 3HAHUH OHEPICTUKU TCIIJIOTCX -
HOJIOTHH,

Metogamu ipeIBapUTEILHOTO TEXHUKO-DPKOHOMHUYECKOTO 000CHOBaHUS
MIPOEKTHBIX Pa3pabOTOK HYHEPTrOOOHEKTOB

Cnocobamu OlIeHMBaHUs 3HAUUMOCTH U TPAKTUYECKON TPUTOTHOCTH TPEI-
BapUTENHHOT0 TEXHUKO-9KOHOMHYECKOT0 000CHOBAHHUS MPOEKTHBIX pa3pa-
0OTOK HEPrOOOHEKTOB

[TK-9 criocoOHOCThIO 0OecTeuynBaTh COONMIOICHNE YKOJIOTUUECKOI 0€30MacHOCTH Ha MPOU3BOJICTBE
Y TUTaHUPOBAThH HKO3AIUTHBIE MEPOTIPUATHUS U MEPOIIPUSATHUS TI0 SHEPTO- U PeCypcocOepeKeHUIO Ha

IPOM3BOJICTBE

3HaTh

OcHOBHBIC OIMPEACIICHUSA U MMOHATHA TCIINIOTEXHOJIOTHYCCKOI'0 IIporecca,

OcHOBHBIC IpaBHJIa COGJ’IIO)ICHI/IH TEXHOJIOTHUYECKOH 0€30ITaCHOCTH Ha npo-
HN3BOJACTBCHHBIX Y4YaCTKax;

OHpCI[CJICHI/ISI HOPMUPYCMBIX ITPOUCCCOB HAa ITPOU3BOACTBCHHBIX YUaCTKaX

YmMmern

Brigensate 0CHOBHBIE CTaMHU TEINIOTEXHOJOTHYECKOr0 nmpomnecca,

OO6cyxaath crmocoObl 2P (HEKTUBHOTO PEMICHUS TPOOJIEM TEXHOJIOTHISCKOM
0e30IMacHOCTH;

[TproGperaTh 3HaHUS B 00JIACTH YHEPTETUKH TETIIOTEXHOJIOTUI

Bnaners

[TpakTYecKMMH HaBBIKAMU UCTIOIB30BAHUS 3HAHUIN SHEPTETUKH TEIUIOTEX-
HOJIOTHH;

MeTtonamu KOHTPOJIS COOTIOCHIS TEXHOJIOTUIECKON OE30IMacHOCTH Ha TIPO-
W3BOJICTBEHHOM YYacCTKE;

Criocob6aMu OlleHMBaHUS 3HAYUMOCTHU M MTPAKTUYECKON MPUTOAHOCTH TOTY-




YEHHBIX Pe3yJIbTaTOB

[TK-10 roToBHOCTBIO

K y4aCTHUIO B pa60Tax MO0 OCBOCHUIO U JOBOAKEC TCXHOJIOTMYCCKUX MPOLECCOB

3HaTh

OCHOBHBIE OTIPE/ICIICHUS U TTOHATHS TEXHOJIOTHYECKHUX MTPOIIECCOB HA MPOU3-
BOJICTBC;

OCHOBHBIE METOJIbI MCCIICIOBAHUM SKOJIOTUUECKUX HAPYIICHUH HA ITPOU3-
BOJICTBC;

OcCHOBHBIE HOPMEI 1 IIpaBuJia KOHTPOJIA TEXHOJIOTHYCCKUX ITPOLECCOB

YmMmern

BBII[CJBITB OCHOBHBIC HOPMbI TCXHOJIOTHYCCKUX MPOUCCCOB 11O YPOBHAM 3HA-
YUMOCTH,

OO6cyxnath criocoObl 3PPEKTUBHOTO PEIICHUS TPOOIEM TEXHOIOTHYECKUX
IPOIIECCOB;

PacrioznaBate 3¢ (heKTUBHBIE pEIICHHS B 00JIACTH TEXHOJOTHICCKUX MPO-
11ecCOB OT HE3(PHEKTHUBHBIX

Brnaners

Metoaamu pa3pabOTKH U OCYIIECTBICHUS SKO3AIIUTHBIX MEPOIIPUSITHHA U
MEPOMPUSITHIA TT0 SHEPTO-PECYpPCOCOEPEKEHUIO HA POU3BOICTBE;

HaBBIKaMW U MCTOAUMKaMH O606HIGHI/I$I PE3YyIbTAaTOB PCHICHUSA, SKCIICPUMCH-
TaJILHOM JACATCIIBHOCTH,

OCHOBHBIMU MCTOJaMM PCUICHUSA 3a/1a4 B 00J1aCTH TEXHOJOTMYCCKUX Inpo-
LHECCOB Ha IMMPOU3BOJACTBC




4 CTpyKTYypa U coJepkaHue JUCUUIIMHBI (MOXYJIs1) AJIsl O4HOH (pOPMBI 00yUeHU s

OO6mas TpyA0€MKOCTh AUCIHUILUIMHBI COCTABIISIET 4 3aueTHBIX enuHull - 144 akaj. 4acoB, B TOM YHCIIE:
- KOHTaKTHas pabora — 69,95 akas. yacos.

- aynuTopHas - 66 akaJ. 4acos.

- BHeaynuTopHas — 3,95 akaJ. yacoB

- camocrosiTenbHas padbora — 38,35 akaj. 4acos.

- B (hopme mpakTUuecKoi MOATOTOBKU — 2 aKaj. yaca.

- MIOJrOTOBKA K 3K3amMeHy — 35,7 akaj. yaca.
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1. Paznen. DHeprocOepexeHne B TeIoTeX- | 8
HOJIOTHSIX
Tema 1.1. Ob6ume cBeaenus o0 sneprocde- | 8 2 3 CamocrosTenbHOE H3ydYeHue KoHcnekr nexkuuit [1K-3
pexenun. [lonaTHE TEMIOTEXHOIOTHH. y4eOHOM U HAy4YHOU JIUTEepaTy- IK-9
MHoxecTBO TerioTexHoaorui. Ileppuunas psL 11.6.1. [1K-10
JIMAarHOCTHKA SHEPTOUCIIONH30BAHUSI. 3yB
OHEeproeMKOCTb U TEII0ON0TpeOIeHHE.
TennoTeXHOIOTHST METAILTYPTUIECKOTO
IPOM3BOJICTBA
Tema 1.2. OcHOBHasl TexHOJOTHYECKas 3a-| 8 2 1 2 3 CaMocTosTenbHOE U3ydYeHHe Koncnekr nekuuii. Otyer o |T1K-3
Jlaya 4YepHOM METaJUlypruM U BapHaHTHI ee y4eOHOI 1 Hay4HOM JauTepary- naboparopubiM padoram  |I1K-9
pemenus. O0IIasi TEXHOJIOTHYECKAsT CXeMa. pel. [1.6.1. [ToaroroBka k y1a6o- [1K-10
CrpykTypHas cxema KoMmIuiekca. Temmepa- paTopHbIM paboTam. 3yB
TYPHO-TEIIOBOH TpadyK TEIUIOTEXHOIOTHA
YepHON MeTaTypruu.
Tema 1.3. TemmorexHomorus npou3BoacTBa | 8 2 1 2 3 CamocTosiTeIbHOE U3yUECHHE Konucnexr neximii. Otuer mo |ITK-3
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armomeparta 1 okateimeii. OOXUrMarHuT- yueOHOI 1 HAyYHOU JUTeparTy- naboparopubsiM padoram. |I1K-9
HOE oOoraieHne CHAepPUTOB. TermIoTexHo- pel. [1.6.1. [ToaroroBka k J1abo- Cnaua UJI3. IK-10
JIOTHUS MPOM3BOACTBA KOKca. MeTo bl uH- patopHbIM padotam. I1. 6.2. 3yB
TEHCUBHOT0 3Heprocoepexenus. Oxia- A3 1uUA3 2.
KJICHUE KeIe30pYAHBIMU MaTepuaIaMu U
KapOOHaTaMH.
Tema 1.4. TerioTexHoI0THA JOMEHHOTO 8 2 | 1/11 | 2121 3 CaMocTosTenbHOE U3YUYEHNE Koncnekr nexkuuii. Otyer no |I1K-3
npousBojcTBa. [Ipoueccst Muapekc u Po- y4eOHOI 1 HAyYHOU JTUTepaTy- naboparopubiM padoram. |I1K-9
MenT. MeTo bl HHTEHCUBHOIO SHEprocOe- peL. I1.6.1. [loaroroBka k na6o- Cnaua U/13. I1K-10
pexxenus. [Ipsimoe sxunkodasHoe BoccTa- patopHbIM padotam. I1. 6.2. 3yB
HoByeHue sxene3a. CBC u DXA. N3 3.
Tema 1.5. TemmorexHomOrMs MPOU3BOACTBA | 8 2 1 2 3 CamocrosiTenbHOE U3yUEeHHE Koncnexr nexmmii. Otuer o |ITK-3
CTaJIM MApTEHOBCKOM, KOHBEPTEPHOU U yueOHOW 1 HAyYHOU JIHUTEepaTy- nabopatopubM padoram.  (TTK-9
3JIEKTPOCTAIA. METOoIbl UHTEHCUBHOTO psl. [1.6.1. [Tonroroska k j1abo- Cpaua UJI3. I1K-10
sHeprocoepexkenus. [Ipobiema koHBEpTEP- patopubM paboram. I1. 6.2. 3yB
HBIX T'a30B. DHEPrOXUMHUYECKAs aKKyMYJIsl- Nas4.
sl
Tema 1.6. TernoTexHOIOTUs MPOLECCOB 8 2 | /11 | 2121 3 CamocrosiTenbHOE U3yUECHHE Koncnexr nexmmii. Otuer mo |ITK-3
PAa3JIMBKU U KPUCTAJUIM3ALUN CTaIu. Tem- yueOHO! 1 HAyYHOU JUTEepaTy- nabopatopubM paboram. (ITK-9
NepaTypHO-TEIIOBbIE TpadUKH MTPOIIECCOB. peL. [1.6.1. [ToaroroBka k ma6o- Cnaua U/13. [IK-10
MeTo/1b HHTEHCUBHOTO dHEprocoepeske- paTopHbIM pabotam. [Toaroros- 3yB
Husl. VMcronp3oBaHue TEIUIOTH CTAIH U Ka K 1abopaTopHbIM paboTaM.
CKOPOCTHasl pa3jiuBKa. I1. 6.2. U3 5.
Tema 1.7. TennoTexHOJIOTHs MPOKATHOTO 8 2 1 2 3 CamocrosiTenbHOE U3yUEeHHE Konucnexr nexmmii. Otuer mo |ITK-3
MPOU3BOACTBA CTAIBHOM MOJIOCHI. MeToAbI y4eOHOM M HAyYHOU JIUTEepaTy- naboparopHbM padoram. |ITK-9
MHTEHCUBHOTO 3Heprocoepexenus. Tepmo- pol. I1.6.1. [Tonroroska k 1abo- Cnaua M]13. I1K-10
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XUMHUYECKasi pereHeparus. patopHbIM pabdotam. I1. 6.2. 3yB
N3 6.
Wroro mo pazueny 1. 8 | 14 | 6/21 |12/41 21
2. Paznen. Meronomnorus sHeprocoepeske- 8
HUS
Tema 2.1. MeTomonorust HHTEHCUBHOT'O 8 2 3 CamocrosiTeIbHOE U3yUECHHE Koncnekr nexnuit. Cnaua |I1K-3
sHeprocoepexeHus. JHepreTHKa Terio- yueOHOW 1 HAyYHOU JIUTEepaTy- Nas. [1K-9
TEXHOJOTUU. [[pOMBILIIIEHHBIE TEILUIOTEX- peL. [1.6.1. I1. 6.2. 1J13 7. [1K-10
HOJIOTHH. 3yB
Tewma 2.2. ICTOUHHUKHN SHEPTUU U SHEPTO- 8 2 1 2 3 CamocrosiTenbHOE U3yUEHHE Koncnekr nexmuii. Otyer no |I1K-3
HOCHUTEJH. yueOHOW 1 HAyYHOU JIUTEepaTy- naboparopubiM paboram  |I1K-9
pol. [1.6.1. [Tonroroska k j1abo- I1K-10
paTopHBIM paboTam. 3yB
Tewma 2.3. TerioBble CXeMbI IPOLIECCOB U 8 2 3 CamocrosiTenbHOE U3yUECHHE Koncnekr nexnuit. Cnaya |I1K-3
anmnaparoB yueOHOW 1 HAyYHOU JIUTEepaTy- Nas. IK-9
peL 11.6.1. 6.2. /I3 8. [1K-10
3yB
Tewma 2.4. TernoTexHUYECKHUE TPUHIUIIBI 8 2 | /11 | 2121 3 CamocrosiTenbHOE U3yUEeHHE Koncnexr nexnuii. Otuer o |ITK-3
TeriooOMeHa. be3oTxoaHble 1 MaTo00TX0- yueOHO! 1 HAyYHOU JUTEepaTy- naboparopHbiM pabotam  |I1K-9
HbIE TEXHOJIOI'UHU Kak 6a3a sHeprocoepexe- psl. I1.6.1. [Tonroroska k nabo- [1K-10
HUS. paTopHBIM paboTam. 3yB
Tema 2.5. OcHOBBI pa3paOOTKH 3HEPTodd- 8 2 3 CamocrosiTenbHOE U3yUECHHE KoHncnekr nexknuii. IK-3
(eKTHUBHBIX TEIUIOBBIX cxeM. PazpaboTka yueOHOW 1 HAyYHOU JIUTEepaTy- [1K-9
9HEProcOeperaronuX MepOIPUSITHIA. peL. I1.6.1. [IK-10
3yB
Wroro mo pazueny 2. 8 | 10 | 2/11 | 421N 15
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3. Pazgen. O6miee sHeprocOepekeHe
Tema 3.1. OOmee »sHeprocoepexenue.l 8 2 1 2 1 CamocrosiTeIbHOE U3yUECHHE Koncnexr neknumii. Otuer o |ITK-3
Kparkass ucropuyeckas copaBka. OO1me y4eOHOW U HAyIHOU JIUTepaTy- naboparopueM padoram  TTK-9
npoOJeMbl U TOTCHIIMAIBHBIC BO3MOXHO- polL. I1.6.1. IToarotoBka k ma6o- T1IK-10
ctu dHeprocOepexenus. OneHkn 3ddek- paTopHBIM paboTaMm. 3yB
TUBHOCTH HCIIONBb30BaHus 3Hepruu. Oc-
HOBHBIC XapaKTEPUCTUKU SHEPTOUCIIOIH30-
BaHMs, DHEPrOEMKOCTh IPOMBIIIICHHOM
MPOIYKIMH, yISIbHBIC PACXOIbl TOILINBA,
ANEKTPUYECKON SHEPTUU U TEIIIOTHI B TOII-
JTUBHO-YHEPTreTUIECKOM KOMILICKCE.
Tema 3.2. TocymapcTBeHHass monuTuka B| 8 |2 1,35 |CamocTosiTensHOE U3yUCHHE Koncnekr nexnuit. Cnaua |I1K-3
oOnactu moBbIIEeHUS 3()PEKTUBHOCTU HC- yueOHOW 1 HAyYHOU JIHUTEepaTy- Nas. I1K-9
NOJIb30BaHUsl SHEPruu. DHeprocOeperaro- peL. 11.6.1. IT. 6.2. U113 9. [1K-10
niasi moyiMTuka. HopMaTuBHO-TipaBOBast 3yB
HOpPMAaTHUBHO- TEXHHUYECKas 0a3a DJHepro-
cOepeKeHMUsI.
Tema 3.3. Metonbl obuiero sneprocoepe-| 8 |2 /11 (2121 CamocrosiTenbHOE U3yUEeHHE KoHcnekT nekuuii. IK-3
xeHus.  HopmupoBanue  mnorpeOiaeHUs yueOHOW 1 HAyYHOU JIUTepaTy- I1K-9
SHEPropecypcoB. AHaIU3 SHEPreTHUYECKUX peL. I1.6.1. [IK-10
OanmaHcoB. Okceprerudeckuil anamus. Hc- 3yB
nons3oBanne BOP. OcHoBHBIE Hampabiie-
HUs ucnoib3oBanus BOP, orxoasuume npo-
IYKTBl CTOPAHUS: PEreHEePaTHBHOE MCIOIb-
30BaHHE OTXOJIAIIMX T'a30B, BHEIIHEE YHEP-
FeTUYECKOE MCI0JIb30BaHUE TEILJIOThI OTXO-




AynuTtopHas

KOHTaKTHas paboTta

1
S = =
s z
% O
2 5 -
= B aKa/l. yacax 2 . dopma TeKyIIero KOHTpoust | 2 £ =
Pazgen/ rema 3 ( ) 5 Bun camocrosaTensHON p yi P > 55
g e 2 yCIIEBAEMOCTH U > 2 2
TUCIUILINHEI = C o . % < paboThI N o35 o
@) = S=|E 2 e ) MPOMEKYTOYHOU aTTEeCTalluU | & = E
= o B B E 3 =
o = = S = S
2| 8=z|3=| 2E 2
= S 8| & < 8 o
=5 oM = oM O (&) 7
JSIIUX Ta30B, (QU3MUecKas TeIoTa MIpo-
IYKTOB W OTXO0IO0B: KOTJIBI-yTHIM3aTOPEIL.
KoHTakTHBIE TEIIOOOMEHHUKHU. YTUIM3a-
IIUs] HU3KOMOTEHIMAIBHOM TerutoThl. Cripa-
BOYHUKU U COOPHUKH OOILENPOMBIIIICH-
HBIX METOJIOB YHEPrOCOCPEIKEHHSL.
Tema 3.4. OcHOBBI PHEproayauTa 00ObeKTOB| 8 3 1 2 CaMocTosTeIbHOC U3YUCHUE Koncnekr nekmnuii. Otger mo |I1K-3
TeriodHepreTuk. OcoOEHHOCTH — 3Hep- y4eOHOIl U Hay4HOM JauTepary- naboparopHbiM padoram  |I1K-9
roayauTa IPOMBIIIJIEHHBIX IPEANPUATHN; psl. I1.6.1. [TonroroBka k nabo- I1K-10
9KCIPECcC-ayIuT; YTIIyOJICHHbIE >HEpreTH- paTopHbIM paboTam. 3yB
yeckre O0OCJIeOBaHUs; HSHEPreTUYECKUN
[acropT; YHeProOanaHCchl NPEANPUATHHA.
MeTtonbl 3HeprocOepekeHuss Npu IpPOU3-
BOJICTBE TEIJIOBOW SHEpruu. DHeprocobepe-
KEHHE TIPH TPAHCIIOPTHPOBKE M pacmpee-
JICHUU TEIJIOBOM SHEprun
Wroro mo pazueny 3. 8 9 3 3 2,35




5. O0pa3oBare/ibHbIC 1 HH(POPMALIMOHHBIC TEXHOJIOTHH

JUis pemieHust NpeayCMOTPEHHBIX BHUIOB Yy4eOHOW paboThl MpH HM3YYEHHUU TUCLMIUIMHBI B
KadyecTBEe 00pa30BaTENIbHBIX TEXHOJOTMH HCIONB3YIOTCS KaK TPATUIMOHHBIC, TaK U MOIYJIBHO -
KOMIIETCHTHOCTHBIE texHosoruu. Ilepenaya HEOOXOAMMBIX TEOPETHYECKMX 3HAHUH U
dopMHupoBaHHE NPEACTABICHUNA MO  KypCy MPOUCXOAUT C NPUMEHEHHEM MYIbTHMEIUIHHOTO
oOopynoBaHusi. JIeKIMOHHBIM MaTepuall 3akperiieTcss Ha Ja0opaTOpHbIX paborax, Ize
IIPUMEHSIETCA COBMECTHAsl JAESTEIbHOCTb CTYACHTOB B IPYIIE, HallpaBJCHHAs Ha pEILICHUE
oOmiell 3a7auMl MyTeM CIOKEHHsI pe3y/ibTaTOB MHAMBHUIYyalnbHOH pa®OThl wieHOB rpymmnbl. [lis
pasBUTHSL M COBEPILIEHCTBOBAHUS KOMMYHHMKATHBHBIX CIIOCOOHOCTEH CTYJIEHTOB OPraHM3YITCS
IPAKTUYECKHE 3aHATUS B BUJE JUCKYCCHM, aHalu3a pealbHbIX HPOOJIEMHBIX CHUTyallMd u
MEXIUCUMIUIMHAPHBIX CBA3€M U3 pas3iauuHbIX oO0NacTeil B KOHTEKCTE pelaeMoil 3agauu.
CamocTtosTenpHas paboTa CTUMYIHPYET CTYACHTOB K CAMOCTOSATEIBHOW MPOpadOTKE TeM B
npolecce HamucaHus pedeparoB, MOATOTOBKM K JTUCKYCCHSIM, K KOHTPOJBHBIM paboTaM U
tectupoBanuio. I[lpu opraHm3anum CaMOCTOSATENBHOW PpabOTBl  CTYACHTOB HCIIONB3YIOTCS
3JIEKTPOHHBIE BEPCUH Kypca JIEKIIUH, JJaOOPaTOPHOI'0 PAKTUKYMA.

Peanuzanus KOMIETEHTHOCTHOrO IOAXOJa IPEelyCMAaTpUBAaET HCIOJIb30BaHUE B Yy4yeOHOM
npolecce aKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEAEHUS 3aHATHH (KOMIBIOTEPHBIX CUMYJISILINH,
JICJIOBBIX U POJIEBBIX UIP, pa300p KOHKPETHBIX CUTYallUi, IICUXOJIOTMYECKUE U UHBbIE TPEHUHTH) B
COYETaHUU C BHEAYJUTOPHOM paboTol ¢ 1eabio (GOpPMUPOBAHMS M PA3BUTUS NMPO(HECCHOHAIBHBIX
HaBBIKOB 00YJarOIIUXCSI.

B npouecce uzyueHus: QUCHUIUIMHBL TNPUMEHSIOTCS Cieayrolue o0pa3oBaTesibHbIe TEXHOJIO-
TUH:

1. UudopmannoHHbIe TeXHOJIOTHH — 00yUYEeHUE B AJIEKTPOHHON 00pa30BaTeNbHOM cperie ¢ 11e-
JBI0 PACIIUPEHUS JIOCTYyNa K 00pa3oBaTeIbHBIM pecypcam, JJsl Yero MpH MPOBEACHUU OTACITBHBIX
3aHATUM M OpPraHU3allMM CaMOCTOSITEIbHOM PabOThl CTYIEHTOB MCIOJB3YIOTCS 3JIEKTPOHHBIE BEp-
CHUH Kypca JIEKIIMH U pacueTHO-TpaduyecKoil paboThl.

2. PaGoTra B KOMaH/e — COBMECTHas JEATENBbHOCTh CTYACHTOB B TpYIIE IpU pacyeTrax Ha
MPAKTUYECKHUX 3aHATUSAX, HAMPABJICHHAs HA pelIeHHEe 001el 3aJaul ITyTeM CII0KEHHUS Pe3yJIbTaToB
WH/IMBUYaJIbHOM pabOThI YWIEHOB I'PYIIIbI.

3. Case-study-ananu3 peanbHbIX MPOOJIEMHBIX CUTYAIlHi, UMEBIINX MECTO B COOTBETCTBYIOMICH
o0acTi npoecCHOHAIBHON AESTENbHOCTH, U TOUCK BAPUAHTOB JIYUIINX PELICHUH.

4., MexaucuunjinHapHoe o0yuyeHue — FKCIOJb30BaHUE 3HAHWUN W3 Pa3HBIX 0O0JIacTe W WX
TPYIIHPOBKA B KOHTEKCTE pelIacMOM 3aauu.

Jlns peanuzanuy KOMIIETEHTHOCTHOTO MOAX0/1a PEyCMAaTPUBAETCS UCIOIb30BaHUE B YIEOHOM
npolecce aKTUBHBIX U MHTEPAKTHUBHBIX (OPM MPOBEIEHUS 3aHATHH (KOMIBIOTEPHBIX CUMYISLUN
paboThl U MIPUKJIAJAHBIX IPOTPAMM I10 PACYETY KOTEIBHOIO 000PYIOBAHMSI; POJIEBBIX UI'P U TPEHUH-
TOB MPH IKCIUTYaTallil KOTEIbHBIX YCTAHOBOK U MapOTreHEPATOPOB) B COYCTAHUH C BHEAYIUTOPHON
paboToii ¢ menbro (GOpMUPOBAHUS U Pa3BUTHA MPO(HECCHOHATHHBIX HABBIKOB OOYYaIOIIHUXCH.
VY aenbHBIN BeC 3aHATHH, MIPOBOAUMBIX B MHTEPAKTUBHBIX (popMax, ompeaessercs IiIaBHON IENbIo
IIPOrpaMMbl, OCOOEHHOCTHIO KOHTUHI€HTa 00y4YaroUInuXcs, COAep>KaHUEM JAUCLIUILINHBI, U B LEIOM
B yueOHOM mporiecce cocTabisieT 20 % OT ayAMTOPHBIX 3aHATHH.

B pamkax naHHOM yuyeOHOW NHCHUIUIMHBI MIPEelycMaTpUBalOTCA BCTPEUM U MacTep-KJIacChl CO
CIEHUAJINCTaMHU YHEPTrETUUECKUX ITPOU3BOJICTB U LIEXOB, CBA3AHHBIX C DKCIUTyaTallied U PEMOHTOM
KOTEJTLHOTO 000PYyI0BaHUS.

B xone npoBeneHus IEKIIMOHHBIX 3aHATHI NpeayCcMaTpUBAETCA:

- MCIIOJI30BAHKE AJIEKTPOHHBIX JJEMOHCTPAIIMOHHBIX MaTepUANIOB;
- OpraHu3alus IUCKYCCUH MPHU 0OCYKJIEHHUH SYKOHOMHUYHOCTH pabOThl PacCMaTPUBAEMOT0 KOTEIb-
HOT'0 000PYJOBaHMSI B 33/IaHHBIX YCIOBHSIX.

B xozne npoBeneHus BceX MPaKTUYECKUX 3aHATUI U J1aOOpaTOpHBIX paboT MpeaycMaTpUBaeTCs
MCIIOJIb30BAHUE CPENICTB BBIYUCIIUTEIBHON TEXHUKHU IIPH BBINOJIHCHUM AyIAUTOPHBIX U MHIUBULY-
anbHbIX 3afaHuil. KpoMe Toro, miaHupyeTcst 3KCKypcus B IOMEIEHUE TEIIoBOro nynkra MI'TY ¢
LEJIBI0 OLICHKM BO3MOXHOCTH IE€pexoja OT LEHTPAJIN30BAaHHOIO TEIIOCHAOKEHHS K JIOKAJIbHON
TEIIOBOU CETH.



6 YueOHO-MeTOAHYECKOe o0eceyeHrne cCaMOCTOATEIbHOI padoThl 00y4aloIUXCH

6.1. Ilepeuenv 6onpocos 0151 camocmosmenvbHou npopabomKy no memam y4eoHol npocpammol

Tema 1.1. DuepronoTpeOieHNE U SHEPrOUCIIONH30BAHUE B SHEPIreTHKE. Y IeIbHBIE PACXOAbl TOTI-
nuBa v 3Hepruu B TOK.

Tema 1.2. DHepronoTpedIeHUE W YHEPTOMUCIIONB30BaHUE B MPOMBIILIEHHOCTH. CTPYKTYypa 3HEpro-
noTpebIeHUs] B IPOMBILIUIEHHOCTH 10 OTPACTISM.

Tema 1.3. Y nenpHble pacXo/bl TOIUIMBA U SHEPTUU HA MPOU3BOJICTBO MIPOMBIIIJIEHHON MPOAYKIUH.
Tema 1.4. OcHOBHBIC HANPaBJICHUSI PALIMOHAIBHOTO YHEPrOUCIIONIB30BAHUSA. DHEProcOepeKeHNE B
TEXHOJIOTUH. SHEPTroOaIaHChl MPEIIPUATHI;

Tema 1.5. O6mume cBenenus o0 3HeprocoepekeHnu. OOIMe mpodIeMbl YIHEProcOepeKeHUs Ha CO-
BPEMEHHOM JTare

Tema 1.6. DueprocOepexeHHE B TOILTUBHO-SHEPreTHYECKOM KOMIUIEKCE. DHeprocOepexeHne B
AIIEKTPOIHEPIE€TUKE.

Tema 1.7. Dueproucnonb3oBanue u BOP. Knaccudukarus BOP. OcHoBHBIE HanpaBiIeHHs UCTIOIb-
30BaHus. BTOpuyHbIE SHEPropecypChl YEPHOU U IBETHOM METAILTYPIruM. FICTOYHUKHU M MOTEHIIUANIBI
BOP uepHoli MeTaiypruu

Tema 2.1. MeToj nipeneiabHOro 3Heprocoepexenusi. MeTo00rus MHTEHCUBHOTO 3HEprocoepeske-
Hus. Kpurepun sHepreTrueckoil onTUMHU3alMu. DHeprocoeperawoiias TeXHOIOTHs, YHeprocoepe-
raroliye TEII0BbIe CXeMbl U 000pyI0BaHUE

Tema 2.2. DHepronoTpeOieHrne U YPHEPTOUCIIONB30BAaHUE B METAJUTYPTrUU. DHEProeMKOCTh METaIa.
Tema 2.3. TennoTeXHONOTHS TIPOU3BOACTBA CTANH. Pacder SHEProeMKOCTH M TEIUIONOTPEOICHHS
CTaJIH.

Tema 2.4. TennoTexHOIOTUsS JTUTEHHO-IIPOKATHOIO MPOU3BOACTBA. PacueT »HEproeMKocTu U Ter-
JonoTpeOIeHns poKaTa.

Tema 2.5. OcHOBHBIE HaIIPaBJICHUS COBEPILICHCTBOBAHMSI IEUCTBYIOIIMX TEXHOJIOTMUYECKHUX MpoLec-
COB B METAJUTYpIHH.

Tema 3.1. TennooOMeH B ciioe poOJIeHbIX M U3MENbYEHHBIX MaTepuanoB. Bpems HarpeBa tepmu-
YEeCKHU TOHKHX Tel.

Tema 3.2. Bpems HarpeBa Tel MpocToil popMBl.

Tema 3.3. BpeMms m1aBiIeHHUs TEPMUYECKU TOHKUX TeJl IPOCTOil POpMBI.

Tema 3.4. OCHOBBI SHEPTOAYIUTA OOHEKTOB TEIIOIHEPTETHKHU.

6.2. Jlomawnee camocmosamenbHoe UHOUBUOYANbHOE 3a0aHUe

OI_ICHI/ITL 3HepFOGMKOCTB )51 TCHJ'IOHOTpe6J'IeHI/Ie TCIIIOTCXHOJOI'A qepHoﬁ MCTAJUTYPIHUH:

N3 1. DHEproeMKoCTh U TETUIONOTPEOICHIE TTPOU3BOICTBA OKATHIIIEH
Temnepatypa cxona okatsleii ¢ aeHTsl 200 — 400 °C
CkB03HOI K03 uLIHeHT pacxoaa Ha kKoHeyHbIH nucT 0,75 kr /kr Jlucta

NJI3 2. DHeproeMKoCTh U TEIIONOTpeOIeHne MPOU3BOICTBA arjloMepara
Temmnepatypa cxoaa arsiomepara c JeHTsl 600 — 900 °C
CkB03HOI K03 ULIHeHT pacxoaa Ha kKoHeyHbIH nucT 0,75 kr /kr Jlucta

NJI3 3. DHeproeMKoCTh U TEIIONOTpeOIeHHE TPOM3BOICTBA KOKCa
Temora packanennoro kokca 1000 — 1200°C
TemioTa cropanust KOkcoBoro rasa 16 — 18 MI[)K/MS’
Brixon xokcoBoro rasa 300 — 350 M3//T KOKca
CxBo3HOM k03 uimeHT pacxoaa Ha koHeunbii uct 0,5 kr /kr Jlucra



NJI3 4. DHEproeMKoCTh U TEIIoNoTpedIeHne Npou3BoACTBa YyryHa
Tennora nutaka npu 1500°C, Beixon nutaka 0,3 — 0,5 1/ Uyryna
TemoTa cropanus gromeHHoro rasza 3,5 — 4,0 M/[x/m3
Boixoa gomennoro rasza 1500 — 1700 m3//tT yyryna
CkB03HOI K03 HULIMeHT pacxoa Ha KoHewHbIH JmcT 1,0 kr /kr Jlucra

N3 5. DHeproeMkocTh U TeIUIONOTpedsieHre npousBoacTea Ctanu
Temora koHBepTepHBIX ra3zoB 1600 — 1700°C
Brixon konBeprepHbix razoB 60 — 80 M3/t cranu
Tennora cropanus KOHBepTepHBIX razoB 8 — 10 M/Ix/m3
Termnora koHBepTEpHBIX HIIakoB 1600°C
Brixon koHBepTepHbIX 1utakoB 150 — 180 kr/T crtanu
CxBo3HOM K03 uimeHT pacxoaa Ha koneunbii uct 1,0 kr /kr Jlucra

W13 6. DHEproeMKOCTh U TeIionoTpednenue pa3nuBku Ctanu
Temnora oxaaxmaemoii ctanu 800 — 0°C
CkB03HOI k03¢ duLMeHT pacxoaa Ha kKoHeuHblH JucT 1,0 kr /kr Jlucra

N3 7. DHeproeMKoCTh U TEIIONOTPEOIEHUE TOPAUYETo MpoKaTa
Temnora oxnaxnaemoii nonocel 1100 — 1000°C
CkB03HOI K03 DHUIIHEHT pacxoaa Ha KoHeuHbIH ucT 1,0 kr /kr Jlucra

W13 8. DHEeproeMKOCTh U TEIUIONOTPEOIECHUE XOIOAHOTO IPOKaTa
TemnoTa oxnaxmaeMoro repmoodopadoranHoro pynona 300 — 400°C.
CkB03HOI k03¢ dureHT pacxoaa Ha KoHeuHbIH nucT 1,0 kr /kr JIucra

I/U_Ig 9. CBO,I[HaH KapThHa SHEPTOCMKOCTH U TCHJ'IOHOTpe6J'IeHI/I$[ MCTAJUTYPTHYCCKOI'O ITPO-
HN3BOJICTBA. Z[I/IaFHOCTI/IKa 9HEPTOUCIIOJIb30BaAHU.



7 OueHoYHbIE CpeCTBA JJIsl IPOBeIeHHsI IPOMEKYTOYHOM aTTeCTAIMU

a) [Inanupyemblie pe3yabTaThl 00yUEHUS U OLIEHOYHBIE CPEICTBA AJIs TPOBEICHUS IPOMEKYTOUHOM aTTeCTallNH:

CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3ynbTarhl 00yue-
HUS

OneHouHble CpeacTBa

I1K-3 cnocoO0HOCTBIO Y4aCTBOBATh B IIPOBCACHUHU IIPEABAPUTCIIBHOI'O TEXHUKO-39KOHOMHNYECKOT'O 000CHOBaHMS IMIPOCKTHBIX paspa60TOK 3Hepr006’L€KTOB n
HX 3JICMCHTOB I10 CTAHAAPTHLBIM MCTOJJUKAM

3Hath | OCHOBHBIE OIIpEAEIICHUS U IOHATHUS TETI- 1. AxkrtyanbHOCTh 3Heprocoepexenus B Poccuu u mupe.
JIOTEXHOJIOTUYECKOI0 MPOLecca; 2. TocynapcTBeHHas MOJMTHKA B 00JIACTH MOBBIIICHUS () ()EKTUBHOCTH MCIIOIH30Ba-
HUSI SHEPTHUH.
OcHOBHBIE IIPaBUJIA NPEBAPUTEIHHOTO
3. DHeprocOepeKeHUE u IKOIOTHSL.
TEXHUKO-3KOHOMHYECKOTO 00OCHOBAaHUS
. 4. HopmaTuBHO-IIpaBOBasi © HOPMAaTUBHO- TEXHUUECKas 0a3a YHEprocOepeKeHusI.
MIPOEKTHBIX Pa3pabOTOK YIHEPrOOOHEKTOB;
5. OcHOBBI 3HEpProayauTa 00bEKTOB TEINIOIHEPTETUKH.
OmnpezeseHnst IPeABapUTEILHOTO TeXHU- 6. OcoOeHHOCTH PHEProayauTa MPOMBIIUICHHBIX MPEINTPUSITHIA.
KO-2KOHOMHUYECKOT0 000CHOBAHUS MTPO- 7. DKcIpecc-ayur.
CKTHBIX Pa3pabOTOK SHEProoObEKTOB 8. VYrmyOGieHHbIe 3HEpreTuyeckre o0CIIe0BaHUs.
9. DHepreTHuYecKuil MacmopT.
10. DHeprobanaHchl NpeANPUATHH.
11. laTeHCcUBHOE HEProcOepexeHue.
12. Kpurtepun sHEpreTHUECKON ONTUMHU3ALINH.
13. DHeprocOepekeHHe MPH MPOU3BOJICTBE U PACIIPEICIICHHH TEIUIOBON SHEPTHH.
14. DHeprocbepexeHre B MPOMBIIITICHHBIX KOTETbHBIX.
15. PaninoHaibHOE 3HEProMCIONB30BaHUE B CHUCTEMax MPOM3BOACTBA U pacipejene-
HUSI SHEPTOHOCUTENEH.
16. OcobenHocTr 3HEprocOepekeHUs] B BBICOKOTEMITEPATYPHBIX TEIJIOTEXHOJIOTHSIX.
VYmerh | BoiaensiTb OCHOBHBIE CTa MM TEIUIOTEXHO- O1eHUTh DHEPrOEMKOCTh U TEIJIONOTPEOICHNE TEMIIOTEXHOJIOTHH YePHON METAJLTYPTHHU:

JIOTUYCCKOro pouecca,

OO6cyxaath criocoObl 23¢(HEKTUBHOTO pe-
[IEHUSI TPOOJIEM MPEABAPUTEIBHOTO TEX-
HUKO-3KOHOMHUYECKOT0 000CHOBAHUS TTPO-
€KTHBIX Pa3pabOTOK IHEPrOOOHEKTOB;

1. DHeproeMKoCTh U TEIIONMOTPEOICHNE MPON3BO/ICTBA OKATHIIICH

Temneparypa cxona okateimei ¢ aeHTsl 200 — 400 °C

CkBo3HOM K03 PuImeHT pacxoaa Ha koHeuHbld auct 0,75 kr /kr Jlucta
DHEpProeMKOCTh U TEIIONOTpedIeHNe MPOU3BOICTBA arjioMepara
Temnepatypa cxoaa arnomeparta c aeHTsl 600 — 900 °C

CkBo3HOM K03 uImeHT pacxoaa Ha koHeunbid auct 0,75 kr /kr Jlucta




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3ynbTarhl 00yde-
HUS

OneHouHble CpeacTBa

[TproOperaTh 3HaHUS B 00JIACTH SHEpre-
TUKU TEIUIOTEXHOJIOTMH U IIPEIBAPUTEIb-
HOT'0 TEXHUKO-3KOHOMHYECKOTO 00OCHO-
BaHU MPOEKTHBIX pa3padOTOK 3HEProoOb-
€KTOB

Bnaners

[IpakTyecKMMHU HaBBIKAMHU UCITOJIb30Ba-
HUSI 3HAHUHN SHEPTreTUKHU TEILUIOTEXHOJIO-
THH,

MeTtonamu npeaBapUTEIbHOTO TEXHUKO-
HKOHOMHUYECKOTO0 0OOCHOBAHUS MPOEKT-
HBIX Pa3pabOTOK IHEPro0OBHEKTOB

CHOCO6aMI/I OLCHHUBAHUA 3HAYUMOCTU U
NPaKTUYECKOHN MPUTOTHOCTH TPEIBAPH-
TCIBHOI'O TCXHUKO-3KOHOMUYCCKOT'O
000CHOBaHHUS MPOEKTHBIX Pa3zpaboToK
YHEPro0OBHEKTOB

Ornpenenarb rpaHullbl 00bEKTa TEMIOTEXHOJIOTHH.

AHaJ'II/ISI/IpOBaTB IMMOOIICPAIIMOHHYIO CTPYKTYPY MHOrOOHepaHHOHHOﬁTeHHOTeXHOHOFHH.

BbINOIHUTE NEPBUYHYIO THATHOCTUKY SHEPTrOUCIIOIB30BaHUS MHOTOONIEPALMOHHON TEILIO-
TEXHOJIOTUH

Ilpumep 3a0anus.

DHEProeMKOCTh U TEIUIONOTPeOIEHNE TPOM3BOICTBA KOKCA

Tennora packanennoro kokca 1000 — 1200°C

Temnora cropanus KokcoBoro raza 16 — 18 M}l)l(/Mg,

Brxox xokcosoro rasa 300 — 350 M3//T KOKcCa

CkB0O3HOI k03¢ duIMeHT pacxoaa Ha koHeyHbIH nucT 0,5 kr /kr Jlucra

[TK-9 criocoOHOCTRIO 0OecTieurBaTh COOIIOICHHE YKOJIOTUUECKOM 0€301TaCHOCTH Ha MPOU3BO/ICTBE U INIAHUPOBATH IKO3AITUTHBIE MEPOIIPHUSITHUS U MEPO-

IPUATHUS 110 SHEPTO- M pecypcocOepexeHNI0 Ha IPOU3BOJICTBE

3HaTh

OcHOBHBIE OIIPCACIICHUS U ITOHATHSA TCII-
JIOTEXHOJOTHUYCCKOI'0O IMponecca;

OCHOBHBIE TIpaBUIIa COOJIFOICHHSI TEXHO-
JIOTUYECKOW 0€30MacHOCTH Ha MPOU3BOI-
CTBCHHBIX y4acTKax;

OHpCI[CJ'ICHI/ISI HOPMHUPYCMBIX IPOLCCCOB
Ha NPOU3BOJCTBCHHBIX yUaCTKax

w

DHeprocbepekeHrne B CHCTeMax OTOIUICHUS, BEHTUJISIIUHU, TOPSYET0 BOJOCHA0Xe-
HMH:, CyHII/IJ'II)HI)IX, BI)IHapHI)IX, peKTI/I(i)I/IKaIII/IOHHI)IX yCTaHOBKaX.
DHeprocobepekeHre MpH AIEKTPOCHAOKEHUH MPOMBIIIEHHBIX MPEANPUITHH, 00b-
CKTOB arpapHO-HPOMI)IIHJIeHHOFO KOMIIJIEKCA, )KI/I.]'H/II].[HO'KOMMYH&.]'IBHOFO X03$[I\/’I-
CTBa.

DHeprocbepekeHrne B CUCTEMaX OCBEIICHUS.

OcHOBBI 0€30TXOTHBIX U dHEprocOeperammmx Texnonorui. [lonarue o 6e30TX0-
HOHM TexHonoruu. be3oTxomHas TexHONMOTHs M JHeprocOepexeHue. [IpUHIUTIBI
0e30TxoqHON TexHonoruu. [lokazarenn O€30TXOMHOCTH TEXHOJOTHYECKUX TMPO-
1IECCOB U KOMOMHUPOBAHHBIX YCTAHOBOK

DHepronoTpedIeHNEe W SHEPTrOUCIIONH30BAaHUE B YHEPTCTHKE. Y ICTBHBIC PACXOIbI




CTpyKTypHBIii

[Tnanupyemble pe3ynbTarhl 00yde-

JJIEMEHT st OneHouHble CpeacTBa
KOMIIETCHIIUH
ToriMBa v 3Hepruu B TOK.

6. DHepromoTpebieHHE U SHEPrOMCIOIB30BAHUE B MPOMBINUIEHHOCTH. CTpyKTypa
SHEPronoTPeOICHUs B IPOMBIIIJICHHOCTH O OTPACIISIM.

7. YnenbHblE pacxo/bl TOIUIMBA M YHEPIMM HA MPOU3BOJICTBO IPOMBILIIEHHON IPO-
aykuuu. OCHOBHBIE HANPABIICHHS PAllMOHAIBHOIO 3HEPrOMCIOIB30BAHUS. DHEP-
rocOepexeHne B TEXHOJOTUU. SHEPT0OAIaHChl TPEIPUITHIA;

8. DHeproeMKoCTb MHPOMBIIIJIEHHON NPOIYKIHMU. DHEProeMKOCTb M KauyecTBO HC-
[I0JIb30BaHUS B JECHCTBYIOLIEH MPOMBIIIJIEHHONW TemioTexHoaoruu. CpaBHEHUE
pPacxo/10B TOIUIMBA U SHEPTOEMKOCTH.

9. JlmarHOCTHKa SHEPrOMCIIOIb30BaHUS B MPOMBIIUICHHBIX TEIUIOTEXHONOTHAX. [1o-
Ka3aTesau SHEProuCoIb30BaHUsl.

10. PacueTsl MOTOKOB B ceTsX. PacueTsl SHEProeMKOCTH M TEIUIONOTPEOICHHS B TIPO-
MBIIUICHHBIX TEIIOTEXHOJIOTUSX.

11. O6mme cBenenus o0 sHeprocOepekeHuu. OOmuUe MPodIeMbl SHEPTOCOCPEIKCHHUSI
Ha COBPEMEHHOM JTarle

12. DHeprocOepekeHHE B TOIUTMBHO-YHEPTETHUECKOM KOMILIEKCE. DHEProcOepekeHIe
B DJIEKTPOIHEPIETHKE.

13. O6mIas xapakTepUCTHKA SHEPTOCOSPEIKESHUS B TPOMBIIIIIICHHOCTH.

14. OcHOBHBIE HaIpaBICHUs YHEProcOepex eHns B UepHOil MeTaurypruu. McTrounuku
Y IOTEHLMAJBI YJHEProcOepeKeH s B UEPHON MEeTaJTyprun

15. OcHOBHBIE HaNpaBlIEHUS PALMOHAIBHOTO MCIOJIb30BaHMS TOIJIMBA U HSHEPIUU B
TEXHOJOTMYECKUX MPOoIeccax.

16. Dueproucnonb3oanue 1 BOP. Knaccuduxauus BOP. OcHoBHBIE HampaBieHUs
HCIIONBb30BaHNsI. BTOpHUYHBIE SHEPropecypchl YEpHOM M LIBETHOM METAJUTYypPIHH.
Hcrounuku n noreHnmansl BOP uepHoil metamuryprun

VYmerh | BoiaensiTb OCHOBHBIE CTa MM TEIUIOTEXHO- O1eHUTh DHEPrOEMKOCTh U TEIJIONOTPEOICHNE TEMIIOTEXHOJIOTHH YePHON METAJLTYPTUHU:

JIOTUYCCKOTO pouecca,

OO6cyxaath criocoObl 23¢(HEKTUBHOTO pe-
HIeHUsI TPOOJIeM TeXHOJIOTHIEeCKON Oe3-
OITaCHOCTH;

1. DHeproeMkocTh U TerionoTpedieHue npon3BoacTea YyryHa
Tennora nutaka npu 1500°C, Beixox nvtaka 0,3 — 0,5 T/t Yyryna
Temtora cropanus gomerHoro rasza 3,5 — 4,0 MIx/m3
Beixon nomennoro raza 1500 — 1700 m3//T uyryna
CkBO3HOI KO3 GUIMEHT pacxoa Ha KoHeuHbIH jucT 1,0 kr /kr Jlucta




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3ynbTarhl 00yde-
HUS

OneHouHble CpeacTBa

[IpuobGperaTs 3HaHUS B 00JIaCTH YHEPTE-
TUKHU TEIUJIOTEXHOJIOTUI

2. DHEProeMKoCTh U TeronoTpediaeHue npousBoacTa Cranu
Temora kouBepTepHbIX razos 1600 — 1700°C
Brixon konBepTepHbIx razos 60 — 80 M3/t cranu
Tennora cropanus KoHBepTepHBIX ra3zos 8§ — 10 Mx/m3
Temora kouBepTepHbIX HUTakoB 1600°C
Brixox konBepTepHbIX mutakoB 150 — 180 kr/t cranu
CkB0o3HOI k03¢ dulMeHT pacxoaa Ha KoHeyHbld nucT 1,0 kr /kr Jlucra

Bnaners

[IpakTHYECKMMH HAaBBIKAMH UCIIOJIb30Ba-
HUSI 3HAHUHN SHEPTreTUKHU TEILUIOTEXHOJIO-
THH,

MeTtoaMu KOHTPOJISE COOJTIOICHHS TEXHO-
JIOTUYECKOW 0€30IMacHOCTH Ha MPOU3BO/I-
CTBCHHOM YYacCTKE;

Criocobamu OLleHUBAaHUS 3HAYUMOCTH U
MPAKTUYECKON MPUTOTHOCTH MOTYUEHHBIX
pe3yJIbTaToOB

MeTtoaamu pacycTa IIOTOKOB B CCTAX SHCPIruu, MaTCpuaIoB, OTXOJ0B.

Crocobamu HepBHQHOﬁ JAUArdHOCTUKHU SHEProucCIriojib30BaHusd B MHOFOOHGpaHHOHHOﬁ TCILIO0-
TCXHOJIOI'NH.

MeTtoo50rreil ”HTEHCUBHOT'O SHEPrcOEpPEKEHNUS.
Ipumep 3a0anus:

DHEpProeMKOoCTh U TeronotTpedbnenue paznusku Cranu
Tennora oxnaxaaemoit cranu 800 — 0°C
CkB0o3HOI k03¢ dulmeHT pacxoaa Ha KoHeuHbld jucT 1,0 kr /kr Jlucra

ITK-10 roTOBHOCTBIO K YYaCTHIO B pabOTax 10 OCBOCHHUIO U JIOBOJKE TEXHOJIOTUIECKHX TPOIIECCOB

3HaTh

OCHOBHBIE OIIPE/ICIICHUS U TTOHSATHUS TEX-
HOJIOTHYECKUX MPOIIECCOB Ha MPOU3BO/I-
CTBE;

OCHOBHBIE METOIBI HCCIIEAOBAHMI DKOJIO-
TUYECKUX HapyIIeHUH Ha MPOU3BOJICTBE;

OCHOBHBIE HOPMBI U IIPABUIJIA KOHTPOJIS
TEXHOJIOTMYECKUX IIPOLIECCOB

1. Meron npenenabHOro sHeprocoepekeHus. MeTonoM0rusi HHTEHCUBHOTO YHEPro-
cOepexenus. Kpurepun sHepreTMUecKod ONTUMH3ALMU. DHeprocoeperaromas
TEXHOJIOT U1, SHeprocoeperaroye TerjIoBble CXeMbl U 000pyJOBaHUE

2. DHepromoTpeOieHHe W SHEPrOHCIIONH30BAHHE B METALTYPIHH. DHEPrOEMKOCThH
METaJUTYprHuecKoi Mpoaykuuu. Pacuersl TerionorpelieHuss MeTauTypruaeckoi
MpOAYyKIMH. PacueTsl 3HEproncnoap30BaHusl B YEPHON METAILUTyprun

3. TemnorexHonoruss 4epHoil MeTaymyprud. OCHOBHAs TEXHOJIOIMYECKas 3ajaya.
OO6mas TexHoJoru4eckas cxema. TemneparypHblil rpaduK TEIIOTEXHOJIOTUU Yep-
HOM METaJUTypruu.

4. TennmorexHoyorus NPOU3BOJCTBA OKaThllIed M arnomepara. TemnoTexHOoJorus




CTpyKTypHBIii

[Tnanupyemble pe3ynbTarhl 00yde-

DIIEMEHT — OueHouHbIe CpeACTBA
KOMIIETCHIIMH

IIPOU3BOJCTBA KOKca. TeIIoTexHoIorus JOMEHHOIO IIPOM3BOACTBA. Pacuersl
SHEPrOEMKOCTU U TEIJIONOTPeOJICHUs arjioMepara, OKaThllled M Kokca. Pacuer
9HEPrOEMKOCTH U TEIUIONOTPEOICHHS YyTr'yHa.

5. TemnnorexHonorus Mpou3BOJCTBA CTANIM. PacueT sHEProeMKocTH M TEIIONOTPeO-
JICHUS CTAJIN.

6. TemmoTeXHONOTHs JIUTESHHO-TIPOKATHOTO MPOU3BOJICTBA. Pacuer sHEeproeMKocTH u
TEIIONOTPEOICHHSI TPOKaTa.

7. OCHOBHbIE HAIIPaBJICHUs COBEPLICHCTBOBAHMS JECHCTBYIOIIMX TEXHOJIOTMYECKUX
IIPOLIECCOB B METAJULYPrUU.

8. Baoanble moHATHS U TepMUHBL. Kitaccudukamnus BRICOKOTEMIIEpATYPHBIX MPOIIeCc-
COB. DJIeMEHTapHble PU3UKO-XMMUYECKHE IPOLIECCHI.

9. Krnaccudukanus peakTopoB M UCTOYHUKOB HEPTUU. TeroTeXHUYeCKHe TPUHITH-
bl TeroBoii 6anaHc TEIIOTEXHOIOIHYECKOTIO peakTopa.

10. OrneymnopHbie MaTepHUaIbl U U3IEIHS.

11. ITytn nosbimeHUst 3¢GEKTUBHOCTH UcHoNb30BaHus TormBa B BTY. OcobenHo-
CTH dHEProcOepekeHus B BHICOKOTEMIIEPATYPHBIX TEIUIOTEXHOJIOT USIX.

12. TenmooOMeH B cioe ApoOJeHbIX M M3MEIbUEHHBIX MaTepuaioB. Bpems Harpesa
TEPMHUUYECKU TOHKUX Teld. Bpemst HarpeBa Ten mpoctoil popMbl. Bpems mnaBnenus
TEPMUYECKH TOHKUX TeJ MPOCTOI POPMBI.

13. HarpeBarenbHbIE IPOIECCHI U YCTAHOBKH.

14. O6xkuroBsle Mpoleccs U ycTaHOBKU. CXeMbl, KOHCTPYKIIMU U TOKa3aTelau padoThl
00XHUTOBBIX YCTaHOBOK.

YMeTp | BeiaensaTe OCHOBHBIE HOPMBI TEXHOJIOTH-

YEeCKHX
CTH;

IIPOLIECCOB 10 YPOBHSIM 3HAUUMO-

OO6cyxaath criocoObl 23¢(HEKTUBHOTO pe-
[ICHUS TPOOJIEM TEXHOJIOTHYECKHUX MPO-

I[ECCOB;

Pacno3naBats 3¢ppexTrBHBIE pelIeHus B
00J1aCTH TEXHOJIOTHYECKHUX MPOLIECCOB OT

OI_IeHI/ITB 9Hepl"OCMKOCTB n TeHHOHOTpe6HeHI/Ie TCIINIOTCXHOJIOTNH IlepHOI\/'I MCTAJUTYPIUH:

1. DHeproeMKocTh U TEIIONOTpedIeHNE X0IOAHOIO IPOKaTa
Temnora oxmaxgaemoro TepmoobpadorarnHoro pysnona 300 — 400°C.
CxBo3HOM K03 PuImeHT pacxoaa Ha koHeuHbld auct 1,0 kr /kr Jlucra

2. CBojaHas KapTHHA YHEPTOSMKOCTH M TEIUIONOTPEOICHUS METAILTYPTHISCKOTO
MIPOU3BO/ICTBA.




CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemblie pe3yiabTaThl 00yde-
— 4 pesy i OueHouHbIE CPEACTBA

Hed(p(HEeKTUBHBIX 3. JluarHoctuka SHEproucCIIOIb30BAHMS.

Bnanets | Metogamu pa3paboTKy U OCYILIECTBICHHUS
HKO3AIIUTHBIX MEPONPUATUI U MEPOITPUSI-
TUH TI0 SHEPrO-pecypcocOepeKeHUI0 Ha
MIPOU3BOJICTBE;

MeTtoaaMu NOCTPOEHUS MOTOKOBOTO rpada TeMI0TEXHOIOTHH.
TexHonoruen NOCTPOCHUS TEMITEPATYPHO-TEIIIOBBIX ITPapUKOB MPOIECCOB.

MeTtonamu pa3paboTKH MEPOIIPUATHII HHTEHCUBHOTO YHEPTOCOEPEIKEHHUS.
HABbIKAMU M METOJMKaMH 0000IIeHHUs pe-

3yJILTaTOB PEILEHUS, SKCIIEPUMEHTATIBHON | [Tpumep 3a0anus:

ACATCIIBHOCTH, DHEpProeMKOCTh U TEIUIONOTPEOICHUE rOpaYero MpoKaTa

OCHOBHBIMH METOIAMH PELIEHNS 3a/1a4 B Temrora oxnaxgaemoii moixocsl 1100 — 1000°C

06J1aCTH TeXHOJIOTHYeCKHX mponeccos Ha | CKBO3HOM KodhduumeHT pacxoaa Ha KoHeuHsIid et 1,0 kr /kr Jlucra
MIPOU3BOJICTBE

0) [lopsamox mpoBeAeHHs TPOMEKYTOUHOM aTTeCTaIluH, TOKA3aTeN U KPUTEPUU OIICHUBAHMS:

[Tokazarenu u KpUTEPHUH OIICHUBAHUS DK3aMCHA:

— Ha OLEHKY «OTJHYHO» (5 0aIoB) — 00y4arouIuiicss IeMOHCTPUPYET BBICOKUN YPOBEHb CHOPMHUPOBAHHOCTH KOMIETEHIIUN, BCECTOPOHHEE, CHCTeMaTHYe-
CKOE€ | ITyO0OKOe 3HaHUe YIeOHOTO MaTepuaa, CBOOOHO BBIMOIHICT MMPAKTUICCKHE 3a/IaHusI, CBOOOIHO ONIEPHPYET 3HAHUSAMHU, YMEHUSMH, TIPUMEHSET UX B
CUTYaIUSX MOBBIIIEHHON CI0KHOCTH.

— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaromuiicss AEMOHCTPUPYET CPEIHUN YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIUN: OCHOBHBIC 3HAHUS, YMEHUSI OCBO-
€HBI, HO JIOMYCKAIOTCS HE3HAYNTENbHbIE OIUOKH, HETOYHOCTH, 3aTPYIHEHUS TIPU aHATUTUYECKUX OTepaIusix, IepeHoce 3HaHU U YMEHHI Ha HOBBIE, He-
CTaH/IapTHBIC CUTYAIUH.

— Ha OIEHKY «y/J0BJeTBOPUTEILHO» (3 Oanna) — o0ydaroluiicss IeMOHCTPUPYET MOPOTOBBIA YPOBEHHb CPOPMUPOBAHHOCTH KOMIETESHIIMIA: B X0/1¢ KOH-
TPOIBHBIX MEPOTIPUATHH JTOTTYCKAOTCS OIIMOKH, ITPOSIBIIIETCS OTCYTCTBHE OT/ACIBHBIX 3HAHUH, YMCHHH, HABBIKOB, O0YJIAFOIIHIACS NCIIBITHIBACT 3HAUUTEITb-
HBIC 3aTPyIHEHUS TPU OTMIEPUPOBAHNUY 3HAHUSIMU U YMEHUSMU IIPU UX MEPEHOCE HA HOBBIE CUTYAIIHH.

— Ha OIICHKY «HeY/0BJIeTBOPUTEJIbLHO» (2 6amia) — oOydaromuiicss JAeMOHCTpUpYeT 3HaHUs He Oomee 20% TeopeTrnueckoro MaTepuana, J0MyCcKaeT Cylie-
CTBEHHBIC OIIMOKHU, HE MOXKET MOKA3aTh MHTEIJICKTyalbHbIe HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6amT) — o0ydarommiicss He MOXKET MTOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHHS U 00BsICHEHUS HH(POpMaIIK, HE
MOJKET TOKa3aTh MHTEIUICKTYaIbHBIE HABBIKH PEIICHUS MTPOCTHIX 3a7ad.




8. YuedHo-MeToAMYecKoe U HH(POPMALIMOHHOE o0ecTeyeHue JUCIUNIMHBI (MOTYJIs)
a) OCHOBHAS JIUTEpaTypa:

1. TIIporaceBuu, A. M. DHEprocOepekeHHE B CHCTEMaX TEILIOTa30CHA0KEHHUS,
BEHTWISIIIMH U KOHJUIIMOHUPOBAHUS Bo3yxa : yueb. mocobue / A.M. IIpotaceBny. —
Munck : HoBoe 3nanue ; Mocksa : UH®PA-M, 2019. — 286 c. : uin. — (Bricmiee
obpa3oBanue: bakanaspuar). - ISBN 978-5-16-005515-2. - TekcT : 37€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/1013521

2. baiitracos, P. P. OcHoBbI 3HEprocoepexenus : yaueOHoe mocodue ist By3oB / P. P.
BaiitacoB. — Cankr-IlerepOypr : Jlanp, 2020. — 188 c. — ISBN 978-5-8114-5215-
6. — TekcT : anexkTpoHHbIH // JIaHb : 3neKTpoHHO-OMONMHoTeuHas cucrema. — URL:
https://e.lanbook.com/book/14731 — Pexxum ocTyma: ajis aBTOPU3. MOJIb30BATEIICH.

0) 10MOTHUTEIbHAS JTUTEpaTypa:

1. Crpenspauxos, H. A. Dueprocoepexenue : yaeonuk / H. A. CtpenpaukoB. - HoBocu-
oupck : HI'TY, 2014. - 176 c. - (YueOnuku HI'TY). - ISBN 978-5-7782-2408-7. - Tekct
: anektpouHbIi. - URL: https://znanium.com/catalog/product/463715 — Pexwum gocTyma:
IO MOATHCKE.

2. Kienos, A. B. OCHOBBI palriiOHAIBLHOTO MTOTPEOJICHUS IIEKTPOIHEPTUH : yIeOHOE 110~
cobue / A. B. KneBnos. - 2-¢ u3z., ucnp. u aoi. - Mocksa : Bosnoraa : Magpa-
Wmxenepus, 2020. - 232 c. - ISBN 978-5-9729-0406-8. - Tekcr : anexTponssIii. - URL:
https://znanium.com/catalog/product/1168510 — Pesxum gocTyna: mo mojamnucke.

3. DHeprocOeperaromye TeXHOJIOTUH B IPOMBIIIUIEHHOCTH : yueOHoe mocooue / A.M.
Adonun, FO.H. Haperopoaues, A.M. Ilerpoa, C.A. IlerpoBa. — 2-¢ u3a. — Mockaa :
OOPYM : UHOPA-M, 2020. — 271 c. — (Bricuiee oO6pa3oBanue: bakanaspuar). -
ISBN 978-5-00091-721-3. - Tekcr : anekTpoHHbIH. - URL:
https://znanium.com/catalog/product/1043137

B) MeToauuyecKkue yKa3aHus:

1. Kaprasues C.B., Hemmopenko E.I'. PacueTsl sHEproeMKoCTH MpOAYKIIUU METAILTYprH-
YEeCKHUX YCTaHOBOK M cucTeM, ucnonb3ytomux Temno: / C.B. Kaprasues., E.I'. Hemmno-
peHko. — Marnurtoropck: M3n-Bo Marauroropek. I'oc. Texn. YH-ta um. I'.11. Hocoga,
2017.—-71c.

r) Ilporpammuoe o0ecnneuenue u UHTEpHET-pecypcehl

Haumenosanwue [10 Ne norosopa Cpok JIeHCTBUS JTUIICH3UH

CraHjapTHbIe

Microsoft Windows 7 J1-1227 ot 08.10.2018 11.10.2021

Microsoft Office 2007 Nel35 ot 17.09.2007 beccpouno

7Zip CBo06o1HO 6eccpouHO
pacrpocTpaHsieMoe

FAR Manager CB000IHO pacpocTpaHsieMoe | 6ecCpoyHO

JlomomHuTENbHBIE

Microsoft Windows 10 Pro N-1227 o1 8.10.2018 11.10.2021

1.  ®enepanbHBII HHCTUTYT NPOMBILIUIEHHON coocTBeHHOCTH : cailt POCITATEHTA / ®UIIC. —
Mocksa : ®UIIC, 2009 — . — URL.: http://www1.fips.ru/ — Pexum gocTyma: cBOOOIHBIH. —
TekceT: 2IeKTPOHHBIN.



https://znanium.com/catalog/product/1013521
https://e.lanbook.com/book/14731
https://znanium.com/catalog/product/463715
https://znanium.com/catalog/product/1168510
https://znanium.com/catalog/product/1043137
http://www1.fips.ru/

10.

11.

12.

13.

14.

15.

16.

17.

18.

Poccutickuit uaaexc Hayunoro nutupoBanus (PVHILI) : nanmonaneHas Gubnmorpadudeckas
0a3a JaHHBIX HAYYHOTO LUTHpoBaHus. — Tekct: anekTpoHHbIH / eLIBRARY.RU : Hayunas
3JIeKTpOHHAs OnbnmmoTeka : cailT. — Mocksa, 2000 — . — URL:
https://elibrary.ru/project_risc.asp — Pexxum gocTyna: 1uist 3aperucTpup. MOIb30BaTeIICH.
Axanemust Google (Google Scholar) : mouckoBas cucrema : caifr. — URL:
https://scholar.google.ru/ — Pexxum moctyma: s 3aperucTpup. mojb3oBareneid. — TekcT:
3JIEKTPOHHBIMN.

Ennnoe okHO noctyna Kk ”HGOPMAIIMOHHBIM pecypcaM : AJIEKTpOHHAsi OnbIuoTeka : CaiT /
OI'AY 'HUU UTT "UHOOPMUKA". — Mockga, 2005. — . —URL: http://window.edu.ru/
— Pexum nocryna: cBoO0 HBIN. — TeKCT: 2K TPOHHBIH.

East View Information Services : OnextponHas 6a3a nepuoandeckux uznanuii / OO0
«MIBUC. — URL: https://dlib.eastview.com/ — Pexxum octyma: mo noamucke. — TEKCT: 3J1ek-
TPOHHBIH.

Poccuiickas I'ocynapctBennas Oubimoreka. Karanoru : caiit / Poccuiickas rocyiapcTBeHHAs
oubnuoreka. — Mocksa : PI'b, 2003 — . URL.: https://www.rsl.ru/ru/4readers/cataloqgues/ —
Pexwum noctyna: cBoO60AHBIN. — TEKCT: 271€KTPOHHBIN.

OnekrponHas 6ubianoreka MI'TY um. I'. Y. HocoBa. — URL:
http://magtu.ru:8085/marcweb2/Default.asp — Pesxum mocrtyma: asis 3aperucTpup. mojib30Ba-
Tenel (BX0/[ C BHEIIHEH CeTH MO JIOTUHY U Mapoiio). — TeKCT: AIeKTpOHHBIN.
Yuausepcurerckas nHpopmarmonnas cucrema POCCHUS : nayynas snekTpoHHast OnbImoTeKa
: caiit / HUBL ; Dxonomuueckuit ¢pakynsrer MI'Y. — Mocksa : HUBI], 1997 — .- URL:
https://uisrussia.msu.ru — Pexwum mocrtymna: cBoOOOHBIIN. — TEKCT: 3JEKTPOHHBIA.

Web of science : MexnyHapoaHas HaykoMeTprueckasi pedepaTuBHas U MOJTHOTEKCTOBas Oa-
3a JJAaHHBIX Hay4HBIX u3aanuii : caiit. — URL: http://webofscience.com — Pexum mocryma:
JUTSL 3aperucTpup. moyib3oBarenei (Bxon no [P-anpecam By3a). — TekcT: 3IeKTPOHHBIN.
Scopus : MexnynapoaHas peepaTuBHas ¥ MOJHOTEKCTOBAs CIIpaBoYHas 0a3a JaHHBIX
Hay4dHBIX W3ganuii : cait. — URL: http://scopus.com — Pexxum goctyma: [ist 3aperucTpup.
noJsib3oBarenen (Bxon no [P-anpecam By3a). — TeKCT: 3JIeKTPOHHBIH.

Springer Journals : MexayHapoHast 6a3a MOJIHOTEKCTOBBIX KYypHaJoB : caiT. — URL:
http://link.springer.com/ — Pesxum mocTyna: [jist 3aperucTpup. nojib3oBaresei (Bxo mo IP-
azipecaM By3a). — TeKCT: 3JIeKTPOHHBIH.

Springer Protocols : MexayHapoiHast KOJIJIEKIIMS HAyYHBIX MPOTOKOJIOB MO Pa3JIMYHBIM OT-
pacnsm 3HaHui : caidt. — URL: http://www.springerprotocols.com/ - Pexxum goctyna: mist
3aperucTpup. noiaszoBareneit (Bxox no IP-angpecam By3a). — TeKCT: 37€KTPOHHBI.
SpringerMaterials : MexayHapoHast 6a3a Hay4yHBIX MaTE€pUaAOB B 00J1aCTH (PU3NIECKUX
HayK ¥ MH>KUHHpHHTA : caiit. — URL: http://materials.springer.com/ — Pexwum goctyma: st
3aperucTpup. noiszoBareneit (Bxox mo [P-agpecam By3a). — TeKCT: 3MEKTPOHHBII.
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9. MarepuajibHO-TeXHHYeCKOe obecneyeHne JUCIUNINHBI

B cooTBeTcTBUM ¢ y4€OHBIM TUIAHOM IO AUCIHHUILTUHE « IHEProcOepekeHNEe B TETUIODHEPTETHKE
U TEIUIOTEXHOJIOTHAX» MPEAYCMOTPEHBI CIEAYIOINE BUIBI 3aHATHN: JICKIIMOHHBIE, PAKTUYECKUE
3aHATHUS, TabopaTopHbBIe paboThl, caMmocTosTenbHas padora, koHcynbTauuu (crondoen BHKP), sk-

3aMCH.

Twun u Ha3BaHHE AYyAUTOPHUH

OcHarieHue ayIuTOpuu

Y4eOHbIe ayAUTOPHUH TSI IPOBEICHUS 3a-
HATHUN JIEKIIMOHHOI'O TUIIA

MynbTUMEAMITHBIE CPEACTBA XPAHEHHUS, IIEpEadYd U
IIPEJCTABICHUSI HH(OPMALIHH.

Y4eOHast ayTuTOpus JJIs TPOBEICHUS JIa-
OopaTOpHBIX paboOT:
nabopaTopust SHEProcOEPeKCHHS

KommiekT 1abopaTopHBIX CTEHIIOB 110 dHEprocoepe-
xenuto, BUD; crabunuzarop CT-80, BEHTUIATOPHI U
AJIEKTPOIEeUU TPaHC(HOPMATOPHI; MBLIECOC.

Y4eOHble ayIUTOPUU IJIs TPOBEACHUS

MPaKTUYECKHUX 3aHATUH, TPYNIIOBBIX U UH-
JUBHUIyaJIbHBIX KOHCYJIbTALNI, TEKYILETO
KOHTPOJIS U TPOMEKYTOUYHOU aTTeCTallUN

Jlocka, Men.

VueOHble ayTUTOPHHU JUIsl CAMOCTOSTEIb-
HOU pabOTHI 00yUYAIOIIUXCSI

[Tepconanbubie KoMMbIOTEPHI ¢ TakeToM MS Office,
BBIX0JI0M B IHTEpHET U C IOCTYIOM B 3JIEKTPOHHYIO
nH(}OpMaLIMOHHO-00pa30BaTENbHYIO CPEAy YHUBEP-
cuTeTa

[Tomernienue utst XpaHEHHUS U TIPOPHUITAKTH-
YECKOTo 00CIIy)KMBaHUs y4eOHOTO 000pYy-
JTIOBaHUS

Crennaxu, ceiidbl 115 XpaHeHHs] yaueOHOro 000py-
JTIOBaHHUS

WNHcTpyMeHTHI 11 peMOHTa JIabopaTOpHOTo 0060py-
JTOBAHHUS
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