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1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

LenstMu OCBOEHUS TUCHUIUIMHBI « DHEProOaiaHChl MPEANPUSTHID SBISIOTCS:

- pa3BUTHE Yy CTYACHTOB JIMYHOCTHBIX KayecTB, a Takke (OpMUPOBaAHHE
OOIIEKYIBTYPHBIX U TPOPECCHOHAIBHBIX KOMIIETECHITUN B COOTBETCTBHH ¢ TpeboBanusiMu ®I'OC
BO mno wnampasnenuto noaroroBkd 13.03.01 TemnosHepreTnka M TEIUIOTEXHHMKA, HPOQPHIL
MOJATOTOBKU — DHEproodecreyeHre mpepusiTHii;

- H3Y4YEHHME CTPYKTYpbl M IPHUHLMIIOB NOCTPOEHHUS TEIUIODHEPIETUUECKON CHCTEMBI
MPOMBIIUICHHOTO TMPEANPUSATUS, 3aKOHOMEPHOCTEH M XapaKTepHbIX OCOOEHHOCTEH ee
(YHKIMOHUPOBAHUS, a TAaK)KE COCTABICHHWE W aHAINW3 DHEPreTHUECKUX M IKCEPreTHUECKUX
0alaHCOB Pa3IMYHOIO Ha3HAUYEHUS U BHJA, C LEJIbI0 KAUeCTBEHHON U KOJIMYECTBEHHON OLIEHKH
COCTOSIHUS SHEPIreTUYECKOI0 X031 CTBA U SHEPTOMCIIOIb30BaHUS.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl POrpaMMbl

JucuuiuinHa OHeproOanaHchl NPEANpPUATHA BXOAUT B YacTb Y4YeOHOro IjIaHa
dopMupyeMyI0 ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLIEHUH 00pa30BaTeIbHON NPOTrPaMMBbl.

Jns  u3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

[TaporenepaTopbl IPOMBILUIEHHBIX TPEAIPUITUN

Harnerarenu B TenaosHepreTuke

CucTeMbl IPOMBIIIJICHHOTO TETNIOCHAOKEHHS

I'mpporasonnHamuka

TemnoTexHN4YEeCKUil ayIUT MPOMBIIIIIEHHBIX ITPEITPUSATHH

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYSHUS UCHUILINH/TIPAKTHK:

IIpoekTHas nEATENBLHOCTD

[Tpon3BOACTBEHHBIN MEHEKMEHT

ITonroToBka K Mporueaype 3aliThl U 3211 Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

OHepreTu4ecKue CTaHIMKM IPOMBIIIEHHBIX IPEAIPUATUN

DOHeprocbOepexeHrne 1 BTOPUYHbIE SHEPTOPECYPCHI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbrare oOCBOEGHMS NUCUUIUIMHBI (MOAy/s) «ODHEprodasaHChl TNPEANPUATUI
oOyyaromuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[TK-3 Criocoben k cOopy, 00paboTKe, aHAIM3Y U OOOOIICHUIO PE3yJIbTaTOB SKCIIEPUMEHTOB H
HCCIICIOBAHUI B COOTBETCTBYIOIIEH 00JIACTH 3HAHMI

[1K-3.1 OcymectBiger c6op, 00paboTKy, aHanu3 M 0000IIEHHE pPe3yIbTaTOB
HKCIEPUMEHTOB U UCCIICIOBAHMH
[1K-3.2 [ToaroraBnuBaeT NpemyioAKEHUS 111 COCTABICHHS MUIAHOB U METOIMYECKUX

nporpamm OKCIICPUMCHTAJIBHBIX I/ICCJ'IG,ZLOBaHI/Iﬁ n pa3pa60TOK,
MPAKTUYCCKUX peKOMeH}IaHI/Iﬁ 110 UCITOJTHCHHUIO UX PE3YIIbTATOB




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 39,2 akaj. 4acoB:
— aynutopHas — 36 akaJ. 4acoB;
— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;

— caMocTosTeNnbHas pabora — 69,1 akan. yacos;
— B (hopme mpakTHyeckoit moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

(DOpMa aTTeCcTaluu - 3K3aMCH

AynuropHas ) =
o | KOHTaKTHas pabota E 3 dopma TEKyIIEero
=
5 B aKaJl. yacax o Bun KOHTPOJIS
Pasnen/ Tema 3 ( a ) g . p Kon
S 3 ©| caMOCTOSATENBHOM | ycrIeBaeMOCTH U
JUCLIATUINHBI 5 [~ 6 . | xommereHuM
@) g £ paboTHI MPOMEKYTOTHON
ma6. | mpaxkr. | € &
Tlex. Z'g aTTecTaluu
3aH. 3aH. | &
1. Paznen 1. Beeaenue B Kypc u
OCHOBBI 9HEepProdaNaHCOB
HPEANPUATUH
Brinonnenune
MIPAaKTHIECKUX
abor (pereHue
1.1 Tennosnepreruyeckas p ® .
3amay), Texymmuit
CHUCTEMa TPOMBIILIEHHOTO TIK-3.1,
1 2/21 6 | mpenyCMOTpEHHSI KOHTPOJIb
HIPEANpHUATUS u ee . IK-3.2
X paboueii yCIIeBaeMOCTU
XapaKTepUCTHKA N
porpamMMoin
JUCLUTUTUHBIL.
[Ipunoxenue 1.
Brinonnenne
MIPaKTHIECKUX
abor (perenue
12 Bnyrpennue p 3a(p T .
ad), eKYIIHA K31
9HEPropecypcsl u ux 1 301 6 |u -3.1,
PELyCMOTPEHHBI KOHTPOJIb
UCIIOJIb30BAaHUE B CHCTEMAaX . TK-3.2
X paboueii yCIeBaeMOCTU
teruiosHeprocHadxkenus [1I1 .
porpamMMoin
JTUCLUTUTUHBIL.
5 [Tpunoxenue 1.
Brinmonuenne
MIPaKTHYECKUX
13 ™C I pabort (perieHue
) 3amay), Texymuit
METAILIYPIHACCKOTO 1 2/11 7 | mpenyCMOTpEHHEI KOHTPOJIb MIR-3.1,
KOMOMHATa €  MOJHBIM . TK-3.2
X paboueii YCIIEBAEMOCTH
TEXHOJIOTHYECKUM [TUKIIOM N
pOrpamMMOin
JUCLUTUTUHBIL.
[Tpunoxenue 1.
Brinmonuenne
MIPaKTHYECKUX
pabort (perieHue
1.4 Tennosoii Oamanc IIIT 3amay), Texyuui MK-3.1
ero  kinaccudpukanus U 3 2/11 9 | mpenycmoTpeHHbBI KOHTPOJIb K 3' 2’
CTpYKTypa X paboueii YCIIEBAEMOCTH '
IIPOrpaMMOM
JVCIUIUINHEL.
IMpunoxenue 1.




1.5 Meroasl  cBeneHUs
GanancoB roprouux BOP

Berinosnnenue
MPAaKTHYECKUX
pabort (perieHue
3ajau4),
MPeTyCMOTPEHHBI
X paboueii
MPOrpaMMOit
JIACIMTUINHEL.
[Ipunoxenue 1.

Texymmit
KOHTDOJIb
YCIIEBaEMOCTH

IK-3.1,
IK-3.2

1.6  Meronsl
OaaHcoB
MPOU3BOJICTBEHHOTO Mapa

CBCJICHUS

2/11

Brinonnenue
MPaKTHICCKUX
pabort (perieHue
3ajau4),
MpeTyCMOTPEHHBI
X paboueii
MPOrpaMMoit
JIACIMTUINHEL.
[punoxenue 1.

Texymmit
KOHTDOJIb
YCIIEBaEMOCTH

IK-3.1,
IK-3.2

1.7 HwuskonoreHuagbHbIE
BOP

Brimonnenne
NPaKTUYECKUX
pabort (perieHue
3a/1a4),
IpeTyCMOTPEHHBI
X paboueii
MPOrpaMMOit
JUCLUTUTAHBL.
[Ipunoxenue 1.

Texymmit
KOHTPOJIb
yCIIEBAEMOCTH

IK-3.1,
IK-3.2

1.8 VTunusanuoHHbIe
YCTaHOBKH

Brimonnenne
NPaKTUYECKUX
pabort (perieHue
3a/1a4),
NpeTyCMOTPEHHBI
X paboueii
MporpaMMon
JUCLIUIIJIMHBI
[Ipunoxenue 1.

Texymmit
KOHTPOJIb
yCIEBAEMOCTH

IK-3.1,
MK-3.2

1.9 KommiekcHoe
WCIIONIb30BaHUE TOPIOYNX U
TermIoBeix BOP

3/0,21

7,1

Beimonnenne
MPaKTHYECKUX
pabot (pemenue
3ama4),
MIPEIYCMOTPEHHBI
X paboueii
MporpaMMon
JTUCLUTUTUHBIL.
[Ipunoxenue 1.

Texymmit
KOHTPOJIb
YCIEBAEMOCTH

IK-3.1,
MK-3.2

Uroro no pazneny

18

18/7,211

69,1

Hroro 3a CEMECTpP

18

18/7,211

69,1

OK3aMCH

Hroro no JUCHUIIIINHE

18

18/7,2
41

69,1

OK3aMCH




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

Jlns penieHus: NpegyCMOTPEHHBIX BUAOB yuyeOHOM pa®OThI MpU M3YyYEHUU AMCLUIUINHBI
«QHeprobanancel MPEANPHUATHI» B KaueCTBE 00pa30BaTEIbHBIX TEXHOJIOTHIA HCIIONIB3YIOTCS KaK
TPaZMLIUOHHBIE, TAK U MOJYJIBHO - KOMIIETCHTHOCTHBIE TEXHOJIOTUH.

LensiMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBJISTIOTCS:

- aKTUBU3UPOBAHKE MBIIUIEHUS 00y4aroIIuXcs;

- opMHpOBaHUE HHTEPECA K U3YIaeMOMY MaTepHaiy;

- pa3BUTHE UHTEJUIEKTA ¥ TBOPUYECKHUX CIIOCOOHOCTEH 00yUaroIIUXCsl.

JIeKIMOHHBIN MaTepuall 3aKperuisieTcss Ha JIabOpaTOpHBIX pabdoTax, rie NMpUMEHSEeTCs
COBMECTHasl JEATENbHOCTh CTYAECHTOB B TpYIIE, HalpaBleHHas Ha pelieHue oOumed 3aaadyu
IyTEM CJIOXEHHS Pe3yJIbTaTOB HHIMBUAYAJbHONW pPa0OThl WICHOB Tpymmbl. s pa3BUTUS H
COBEPILEHCTBOBAHUS ~ KOMMYHHMKATHBHBIX  CIOCOOHOCTEH  CTYAEHTOB  OpraHU3yHOTCA
NPaKTUYECKHE 3aHATHS B BHJE AWCKYCCHUH, aHalM3a pEaTbHBIX IMPOOJIIEMHBIX CUTYallMi H
MEXIUCUUIUIMHAPHBIX CBsi3ed U3 PA3IMUHBIX oOO0JIacTel B KOHTEKCTE pelaeMoil 3aaaym.
[lepenaua HEOOXOAMMBIX TEOPETHYECKUX 3HAHUM W (OPMHPOBAHUE IMPEICTABICHHHA MO KYpCY
OPOUCXOIUT C NPUMEHEHUEM MYJIbTUMEAMHHOro oOopyaoBaHus. Ha 3aHATHUAX BHEAPSIOTCS
Takue WH(POPMAIMOHHBIE TEXHOJIOTHH, KaK WCIOJIh30BAHNE HA 3aHATHUSAX HIICKTPOHHBIX M3/IaHUM
(4TeHHEe JIeKUMH C UCIOJb30BaHUEM CIIAWJ-TIPe3eHTALU, 3JIEKTPOHHOIO Kypca JEKIMH,
rpaduyeckux OOBEKTOB, BHJEO- ayauo- marepuayioB (depe3 HWurteprer).CamocrosTenbHas
paboTa CTUMYIHUPYET CTYIAEHTOB K CAMOCTOSITEIbHON MPOpPabOTKE TEM B MPOLIECCE HANHCAHMS
pedeparoB, MOATOTOBKM K JTUCKYCCHUSIM, K KOHTPOJIbHBIM paboTaM M TECTHUPOBAHUIO. OTallbl
IIO3HABATEJIBHON JEATEIIBHOCTH CTYJEHTOB IIPEAIOJAraloT IOCIEA0BaTENIbHO IOCTaHOBKY
MHTEPECYIOIIEH X NPOOJIEMBbl, BBIIBUKEHUE I'MIIOTE3 IPU €€ PELLIECHUU, BBIPAKECHUE PELICHUs
TUIIOTE3bl HAYYHBIM S3BIKOM, 4 TAK)KE peau3alys NpoyKTa B BUAE IyOIUUYHOrO BBICTYIUICHUS,
JoKIaga wuiau npeseHTanuu. KoppekTupoBku 00pa3oBaTeabHOro Ipolecca IMPOXOIUT C
UCIIOJIb30BaHUE O0paTHOM CBSI3U MEXIY IpernojaBaTeiaeM U 00yJarolMMHUCS Ha KOHCYIbTALUsAX,
a Tak’Ke MU TEKYILEM 1 TPOMEKYTOUHOM KOHTPOJIE.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpuioxxeHuu 1.

7 OuneHovnblie cpeacrea AJisl IPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE OOecnevyeHue TUCIHUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Kaprasues, C. B. CoBpeMeHHbIe Ipo0JIeMBbl TEIUIO3HEPIeTUKY : yueOHoe nocodue / C.
B. Kaprasues ; MITY. - Maruuroropck, 2012. - 59 c. : wn, rpad., Tabmn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=591.pdf&show=dcatalogues/1/11025
40/591.pdf&view=true - MakpooObeKT. - TeKCT : 2eKTPOHHBI. - IMeeTcs eyaTHBIN aHaJIor.

2 TIlporaceBmu, A. M. DOHeprocOepekeHHEe B CHCTEMaxX TEIUIOTa30CHAOKEHUS,
BEHTWIALUHM ¥ KOHJUIIMOHUPOBAaHUS Bo3ayxa : yue0. mocodue / A.M. IlporaceBndy. — MUHCK :
Horoe 3manme ; MockBa : UHOPA-M, 2019. — 286 c. : wi. — (Bsicmiee oOpa3zoBaHue:
bakanaBpuar). - ISBN 978-5-16-005515-2. - Tekcr : onektpoHHbii. - URL:
https://znanium.com/catalog/product/1013521 — Pexxum 1ocTyma: 1Mo mo/ImucKe.

0) lomotHuTeEIBLHASI TUTEPaTypa:

1. AramuroB, E. b. DHepretuka u oxpaHa OKpyXaromiei cpezsl : yaeOHoe mocooue [ st
By3oB] / E. B. Aranutos, B. H. Muxaiinosckuii, M. C. CokosioBa ; MarHuTOrOpCKHii TOC.
texuudyeckuid yH-T uM. I'. Y. HocoBa. - Marautoropck : MI'TY uwm. I'. 1. Hocoga, 2019. - 1
CD-ROM. - ISBN 978-5-9967-1691-3. - 3arn. ¢ Tutyn. skpana. - URL :



https://magtu.informsystema.ru/uploader/fileUpload?name=4032.pdf&show=dcatalogues/1/1532
661/4032.pdf&view=true

- MakpooObeKT. - TeKcT : aneKTpoHHbIH. - CBeaenus noctynHsl Takke Ha CD-ROM.

2. UBanos, 10. H. OCHOBBI MeXIyHapOJHON CTATUCTHKH | yueOHHUK / o 001, pel. a-pa
skoH. Hayk FO.H. BanoBa. — Mocksa : UHOPA-M, 2018. — 621 c. — (Bsiciiee oOpazoBanue:
bakanaBpuar). - ISBN 978-5-16-003641-0. - Tekcr : oaekrponnsii. - URL:
https://znanium.com/catalog/product/945546 — Pexxum gocTyma: 1o mojamnucke.

B) MeToauyeckue ykazaHusi:

1. A-H. Yepuos, T.II. CemenoBa, E.b.AranutoB VYnajneHue W30BITKOB TEIUIOTHI W3
MOMEIICHUH BBIYMCIUTEIBHBIX HEHTPOB [Tekct]:Mertoaudyeckne yka3aHUsi K JIabOOpaTOpHOM
pabore/Maruurtoropck: M3n-Bo Marautoropck. roc. TexH. ya-ta uM. [.J1. Hocosa, 2012. 10 c.

2. T.II. CemenoBa, H.I'. 3nokazoBa Omnpenenenue Kod(pQPHUIMEHTOB MECTHBIX
conpotuBiieHud  BO31yxoBoJOB[Tekcr|:Meronnueckue  ykazaHus K  JiabopaTOpHOM
pabote/Maruurtoropck: M3n-Bo Maruuroropck. roc. Texs. yu-ta uM. [.J1. Hocosa, 2014 — 6 c.

3. T.II. CemenoBa, M.C KabnykoBa IcrbiTanue aBTOHOMHOTO KOHJIUIIMOHEpA
[Tekct]:Meroauueckue ykazanusi Marautoropck, M31-B0 MarHuToropck. roc. TeXH. yH-Ta UM.
I''". Hocosa, 2015 -6 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenosanue 10 Ne norosopa CpoKk JIeHCTBYSI JIUIICH3UH
MS Windows 7

Professional (nis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |, 135 o1 17.09.2007 GeccpouHo
Professional

7Zip CBOOOIHO PacCIpOCTpPaHIEMOE OECCPOYHO

FAR Manager CBOOOJHO pacmpocTpaHsIieMoe OeccpoyuHO

Linux Calculate CBOOOJHO PacIpOCTPaHIEMOE 0eCccpoUHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HazBanue kypca Ccpuika

ApxuB HayuHbIX JKypHanoB «HamuoHanbHbIN
3IIEKTPOHHO-MH(pOpMarmoHHbIi Koutopimym» (HIT|https://archive.neicon.ru/xmlui/
HOMKOH)
MexayHaposnHast 0a3a CHpaBOYHBIX H3JaHUN 110
BCEM oTpacisM 3Hanuii SpringerReference
MexayHaposnHas 0a3a HayyHBIX MaTepHajioB B
obmacty  (U3WUECKUX HAYK W HWHKHHUPUHTA
MexnyHaponHas 0a3a MOJHOTEKCTOBBIX KYypHAJIOB
Springer Journals
MexayHaponHas pedepaTuBHas M MOJTHOTEKCTOBAs
cripaBoyHasi _0a3a JaHHBIX _HAYYHBIX M3/aHUN
MexayHapoHas HayKoMeTpudeckas pedepaTuBHas
U MOJIHOTEKCTOBas 6a3a JaHHBIX HaydHbIX u3naxwuii|http://webofscience.com
«Web of science»

http://www.springer.com/references

http://materials.springer.com/

http://link.springer.com/

http://scopus.com




Nudopmanmonnas cucrtema - EnmHOEe OKHO URL: http://window.edu.ru/
JI0CTYTa K HTH(GOPMAIIMOHHBIM pecypcaM
Hanumonansnas
undopmanonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOI'O ITMTHPOBAHMUS
®denepanbHOe TOCYAAPCTBEHHOE OIOKETHOE
yUpEKICHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
MIPOMBIIICHHOM COOCTBEHHOCTH
[Touckosas cuctema Axanemus Google (Google
Scholar)
OneKTpoHHass 0a3a NEePUOJUYECKUX H3AAHHI
East View Information Services, 00O «MBHUC»
DIIeKTpOHHBIE pecypchl ondmorekn MI'TY um.
I'.1. HocoBa
Poccuiickas T'ocynapctBenHas OuOinoTexa.
Katanoru

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

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

https://dlib.eastview.com/

http://magtu.ru:8085/marcweb2/Default.asp
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MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUHN JIEKLIMOHHOI'O THIIA:

- MyJbTHUMEIUMHbBIE CPEICTBA XpaHEHHUs, Mepelaud M IpeJCTaBlIeHHUs HWHGOpMaluy,
CUCTEMa aBTOMATUYECKOT0 3alITOPUBAHUS C IKPAHOM, JOCKA

VYuebHas aynuTopus JUIsL NpoBeleHHs  JabopaTOpHbIX pabotT: saboparopus
TUAPOra30AMHAMUKHU:

- BEHTUJIATOP C 3JIEKTPOIBUraTEIeM; KOHJUIIMOHEP; KOMIIPECCOP.

VY4eOHblE ayIWTOPUHM JUIS TPOBEACHUS TNPAKTHUYECKUX 3aHATHH, TPYIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTALU, TEKYIIEr0 KOHTPOJIS U IPOMEXYTOYHOM aTTeCTaI|H:

- IOCKa, MyJIbTUMEAUINHBIN ITPOEKTOP, SKPAH

VY4ebHble ayJUTOPUH, TOMEIIEHUS I CAMOCTOSITEIbHOM paboThl 00yJaroIuXCs:

- TepcoHanbHble KoMmIbioTepbl ¢ maketom MS Office, Beixomom B HHTepHET U C
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA

[lomemenne st XpaHeHUs U NPOPUIAKTHUECKOTO OOCIYKHBAaHUS y4eOHOro
00opyIoBaHUs:

- CTEJIJIaXH, CeU(BbI A1 XpaHEeHHs yueOHOro 000py10BaHuUs, MHCTPYMEHTHI JUIsl pEMOHTA
1abopaTopHOTro 000pyIOBAHUS



6 YueOHO-MeTOAMYECKOE 0O0ecneYeHrne CAMOCTOAATEILHOMH PadoThI CTYAeHTOB
OrneHOYHBIE CPECTBA IS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, IIPOMEKYTOYHOM aTTECTAIMH T10
UuToraM OCBOCHHUA NJUCHUIIIIMHBI.

I[IpumepHble UHAUBHAYATBbHBIE HJoMamHue 3aganus (U3)

1. Tennosnepeemuyeckas cucmema nPOMbIUULIEHHO20 NPEONPUAUA U ee XAPAKMEPUCUKA
OO6m1as xapakTepuCcTUKa TEIJI0dHEpreTHieckoil u aneprorexnonorudyeckoit cucrem (TOC u 3TC)
npoMbInuIeHHBIX Tipeanpustuid (I11T1).

3nayenune TOC I anst >QPeKTHBHOTO HMCMOIB30BaHUS TOIUIMBHO-3HEPIETHUECKUX PECYpPCOB
(TOP), nx knaccudukarms.

Pammonansnoe nocrpoenue TOC I1I1, kak oguH U3 MyTeil 5KOHOMUH SHEPTOPECYPCOB.

TOC IIII Ha mpuMmepe MeTaUTypruueckoro KOMOMHATa C MOJIHBIM TEXHOJOTMUECKUM ITUKIIOM.
3anava ontumanbHoro noctpoenus TOC I1IT.

TonnuBHBIM 6alaHC peaTbHOr0 METALTYPruueckoro KOMOMHaTa.

[TpruuHbl  OONBIIMX 3HAYEHUH pPAcXOJ0B TOIUIMBA HA BBINYCK EAWHHIIBI  MPOTYKITUH
MPOMBILIUIEHHBIMH NPEAIPUATHUAMU.

ITytu sxoHOMUU TOP.

2. BHympeHHue snepeopecypcsl U ux UCnoIb308anue 8 cucmemax meniodnepeocuabcenus 111
Peanpable Tpadmku BEIXOA U MOTPEOJICHUS YHEPTOPECYPCOB U X YUET.

[TonsiTre BHyTpeHHUX dHepreTudeckux pecypcon (BOP) I1I1.

Ocobennoctu ucnosiab3oBanust BOP, ux sHepreTnyeckuii noTeHya.

['oproune u TennoBbIe BHYTPEHHUE SHEPTOPECYPCHI.

Mertoasl onpeieNieHUs: BEIMYUHBI BBIXO/1a TOPIOYMX U TEII0BBIX BOP.

DOHeprerudeckas 3QPeKTUBHOCTH HcTONb3oBanus BOP.

OcoOeHHOCTH OmIpeNeNeHUs] 3KOHOMHUHM TOIUIMBA, [PU HCIOJb30BaHUU roprouux BOP.
Ornpeznenenre 5JKOHOMUU TOTUIMBA IIPU UCTIOJIb30BAHUH TETUIOBBIX BOP.

DOxoHoMmuueckast 3 (HEKTUBHOCTH UCTIONB30BaHusa BOP.

Buytpennue sneprernueckue pecypesl 1 TOC III1.

3. TOC 111 memannypeuuecko20 KOMOUHAMA ¢ NOJHbIM MEXHOI02UYeCKUM UUKTIOM

CTpykTypa  TEIMJIOIHEPreTHYeCKOW W  DHEPrOTEXHOJOTMYECKOM  cucTeM  KOMOHWHATa.
DHepreTUYecKre XapaKTEPUCTUKU OCHOBHBIX TIPOU3BOJICTB (KOKCOXMMHUYECKOE,
arfioMepaMoHHoe, IOMEHHOE, CTaJIeIaBUIbHOE, IPOKATHOE).

4. Tennosoii bananc 1111 eco kraccuguxayus u cmpykmypa

[TpuHIMIIBI COCTaBIEHUS TEIIOBOTO OanaHca.

CtpyKTypa TEII0BOTO Oajlanca MpeAnpHUsITHH, €T0 BUIBI.

TennoBoii GanaHc noTpeduTenel TeMnaoThHI.

[TapoBoii 1 KOHJIEHCATHBIN OaJaHChl TPEITPUITHSL.

TennoBoii GanaHc npeanpuaTusi ¢ COOCTBEHHON KOTEIbHOM.

Pacxoapl TETUIOTHI Ha TEXHOJOTUYECKHUE HYXKJIbI, OTOIIJICHUE, BEHTHIISILIUIO M CUCTEMY TOPSYETo
BOJIOCHA0KEHMUSI.

VY enpHbIe HOPMBI TEIJIOTHI Ha BBIPAOOTKY OTACIBHBIX BHUIOB MPOMYKIIMH, BIUSHUE OCHOBHBIX
(baxTopoB.

TonnuBHO-PHEPreTHYeCKUt M MaTepUalbHbIl  OaJaHChl  OTAEIBHBIX  MPOU3BOJICTB
METAITyPrUYECKOT0 KOMOMHATAa C MOJHBIM TEXHOJIOTUYECKUM IIHUKIOM U KOMOMHATa B IIEJIOM.
OcHOBHBIE IOHATHS FKCEPreTUYECKOT0 aHAIN3a.

CocTraBiieHre YKCEePreTHIecKoro OanaHca.

[Ipumepsl cocTaBiI€HHS] JKCEPreTH4ecKoro OajaHca HEKOTOPBIX OCHOBHBIX IPOU3BOJICTB
METATyPrUuecKOro KOMOMHATA.

5. Memoowl ceedenus barancos coprouux BOP

Oco0eHHOCTH UCTIONB30BaHMs Toprounx BOP.

Mertoas! cBeneHus 6anaHcoB roprounx BOP u cHMKeHHs uX moTeps.
Bbydepnubie norpeduTenu roprounx BOP.




MeTo/1bI HCITI0JIB30BAHUSI IEPUOINYECKUX BBIXOJ0B FOPIOYMX Ia30B.
KoHcTpykius u 0cOOeHHOCTH pabOThI aKKYMYJISTOPOB Ta3a (ra3royibJIepoB).
CxeMbl HCIIOJIB30BaHUS IEPUOJUYECKMX BBIXOJOB TIOPIOYMX Ta30B C IPUMEHEHUEM
AKKyMYJIATOPOB TEIUIOTHI.
6. Memoovl ceedenus 6aIaHco8 NPOU3BOOCHEEHHO20 NAPA
[TprurHbI BO3HUKHOBEHHUS Ae0allaHCOB Hapa.
Mertoap! cBeieHHs OalaHCOB POU3BOJICTBEHHOTO Mapa.
Hcnonb3oBanue 3aBoackoil TOLL B kauecTBe 3BeHA, 3aMbIKaIOIIEro 0ajJlaHC IPOU3BOICTBEHHOIO
napa Io 3aBoJy.
AKKyMYJISTOPBI IIapa.
BrlpaBHUBaHUE apONPOU3BOAUTEIBLHOCTH YTUIM3AUOHHBIX YCTAHOBOK 3@ CUET UCIOJIb30BaHUs
IOATOIKY C PELUPKYIISILIUEH ra3oB.
IInkoBBIE TAPOBBIE KOTIIBI.
Hcnonb3oBaHue M30BITKOB Mapa yTWIM3ALMOHHBIX YCTaHOBOK, B TOM YHCJE JAJS BbIPAOOTKH
AIIEKTPOIHEPTUH.
7. Huzkonomenyuanvrvie BOP
Huskonorennmansaeie BOP, onpenenenne u kiaccudukanusi.
[ToBblIeHNE JaBiieHUs Mapa B TypOOKOMIIpeccopax.
Ce30HHOE HCII0JIb30BaHNE (PU3HUECKOM TEIJIOTHI Ta30B C HU3KOM TeMIIepaTypou.
CxeMbl UCTOIB30BaHUA TEIIOTHl OXJIAKIEHUS KOHCTPYKTUBHBIX 3JIEMEHTOB TEXHOJIOIMYECKHX
arperaros.
Hcnonp30BaHNe HU3KONOTEHUMANbHBIX BOP B BEHTHISALMOHHBIX CXEMax IPOMBIIUIEHHBIX
HPEANPUATHI.
8. Ymunuzayuonnvie ycmarnosku
YTunusanuoHHble ycTaHOBKH (YY) B 3HEprocucreMe NpOMBILIUIEHHOTO IPEIIPUSTHS.
OOmras xapakrepuctika Y.
OnTtumanbHoe pacnpeenenue roprounx BOP.
Hcnonb30Banue U30bITOYHOTO AABJICHUS Fa30B U JKUIKOCTEH.
YTunusanuoHHble yCTaHOBKH, HcTionb3ytomue BOP B Buae ¢pu3nueckoil TemioThl ra3oB, ropsueit
IPOAYKIHMH, OXJIaKIEHUS 3JIEMEHTOB KOHCTPYKLIUH arperaTtoB U T.[.
Bo160p mapameTpoB napa yTUIN3alMOHHBIX YCTAHOBOK.
CxeMbl yCTaHOBKH KOTJa-yTHJIM3aTOPa B ra30BOM TPaKTE TEXHOJIOTUYECKOTO arperara.
9. Komnniekcrnoe uchonb308anie 20pioiux u menniosvix BOP
KommekcHoe ucnonb30BaHle Foprodnx U TemioBbix BOP, a Takyke M30bITOYHOTO JaBIEeHUS rasa
Ha MpUMepe JTOMEHHOTO IIPOU3BO/ICTBA.
CxeMbl IPUMEHEHUS Ta30BbIX YTUIN3AIMOHHBIX O€CKOMIIPECCOPHBIX TYPOUH U UX OCOOCHHOCTH.
Hcnonws3oBanue TEIUIOTHI JIOMEHHOT'O rasa, YXOASIIUX ra3os JTOMEHHBIX
BO3J1yXOIIOAOTpEBATENEH,
Hcnonp30BaHue TEIJIOTHI Mapa CUCTEMbl HCHAPUTEIBHOTO OXJIAXJIEHUS M TeIjla JOMEHHOIO
JIaKA.

IIpumepHbie Tembl npakTH4eckux 3ansatui (ITTII3)

1. Pacderpl mo ompenereHUI0 BBIXOAA TEIUIOBBIX M Topiounx BDOP u ux sHeprernyeckoro
MOTEHIIMAA.

2. OmpeneneHue 3KOHOMHHM TOIUIMBA, TIPH HWCIOJB30BaHUs Toprounx BOP. Pacuer cremnenwm
CYXOCTH Y JHTAJBIIMUA BJIAXHOI'O Mapa, MOJy4aeMOro Ha YTUJIM3alMOHHBIX YCTaHOBKAaX C
MCIIOJIb30BaHNEM OaJTaHCOBBIX YPaBHEHUH.

3. Omnpenenenne SKOHOMHH TOTUINBA, IPU HUCIIOIH30BAHUH TETUTOBBIX BOP 11s ciiydaeB Hann4us
Ha 3aBojie KOTeIbHBIX 1 TOII.

4. PacdeTsl MapaMeTpOB Mapa YTHIH3AIHMOHHBIX YCTAHOBOK. BIOOp ONTHUMAaIIbHBIX MMapamMeTpoB
rapa rnpu yTUIn3aiuu TerioBsix BOP.

5. Pacuer mapaMeTpoB JOMEHHOTO Ta3a 3a Ta30BOM YTHIM3AIMOHHOW OECKOMIIPECCOPHOM
TypOMHOMN U €€ MOIIHOCTH NP PaCUIMPEHUHU HACHIIIEHHOTO TOMEHHOIO rasa.



Pacuer TemoBoro 6anaHca TOMEHHBIX BO3IyXOHarpeBaTesnei.

TemyoBol pacuer MapoBOr0 aKKyMyJsiTOpa C  ONPENEJICHHEM aKKyMYJIUPYIOIEH
CHOCOOHOCTH, €r0 BOJSHOTO i TEOMETPHUIECKOr0 00bema.

OrnpeneneHre 5JKOHOMHUU TOIUIMBA 33 CUET MOBBILIECHHUS IaBJICHUS [1apa HU3KUX [IapaMETPOB B
KOMIIPECCOpaX.

Pacuer TeroBoro 0ajgaHca JTOMEHHOTO POU3BOCTBA.



7. O eHOYHBIE CPeICTBA MPOBeAeHHUs IPOMEKYTOYHON aTTecTaAlUN

a) [lnanupyembie pe3yjbTAThI 00yUYeHUS U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUS IPOMEKYTOUYHON aTTeCTAlUM:

CTpyKTYpHBII 3JIEMEHT
KOMITETCHIIUH

[Tnanupyemble pe3ynabTaThl O0y4eHHs

O11eHOYHBIE Cpe€acTBa

ITK -3 — Cnioco0eH k coopy, 00padoTKe, aHATIU3Y U 0000IIEHUIO Pe3yJIbT

aTOB JKCIICPUMCEHTOB " HCcCieI0BAHUH B COOTBeTCTBleHIeﬁ 00J1aCTH 3HAHUH

K -3.1

OcymectBisger cbop, 00pabOTKy, aHalIu3 U
00001IeHNe Pe3yNbTaTOB JKCIEPUMEHTOB U
HCCIICIOBAHU I

OCHOBHBIE ~ METOJIBI  JKOJIOTUYECKOH  0€30MacHOCTH Ha  CIEAYIOMINX

MIPOM3BOJICTBAX, METO/IBI pacueTa YHeProdalaHCoOB:

1.00masi xapakTepuCTUKa TEIUIOPHEPTeTUYECKOW M DHEProTEXHOJIOTHYECKOM

cucteM (TOC u OTC) npomeineHHsix npeanpusatuit (I111).

2.PaunonanbHoe mnoctpoenue TOC IIII, xak oauH U3 myTedl SKOHOMUU

SHEProOpeCcypcoB.

3. TorumBHEIA OanaHC peaTbHOr0 METALTYPTHYeCKOro KOMOMHATA.

4.PeanbHble rpaduKu BbIX0/1a ¥ MOTPEOICHHS SHEPTOPECYPCOB U UX YUET.
[TonsiTve BHYTpeHHUX dHEpreTudeckux pecypcos (BOP) I1I1.

5.0cobenHoctu ucnonb3oBanus BOP, ux sHepreTnyeckuii moTEHIUAL.

6.I'oprounie 1 TEMJIOBbIE BHYTPEHHNE YHEPTOPECYPCHI.

7.Metoasbl onpeneneHns BeIMYMHbI BBIX0a TOPIOYHX U TEIIoBbIX BOP.

OHepreruyeckas 3pPeKTUBHOCTH HcTionb3oBaHus BOP.

Oco6eHHOCTH OnpeeeHNs] SKOHOMHUH TOIINBA, ITPH MCIIOJIB30BaHUN FOPIOYUX

BOP.

8.OxoHOMHUYecKast 23 PeKTUBHOCTb HCHOIb30BaHus BOP.

9.CTpyKTypa TEMJOHEPTeTUYECKOW U HHEProTEXHOJOTMYECKOW CHUCTEM

KOMOMHATA.

10.ITpuHtMIibl - cocTaBieHUsT TeroBoro Oamanca. CTpyKTypa TEIMJIOBOTO

OanaHca NpeAnpHUsITUN, €r0 BUIBI.

11.TemnoBoii 6anaHCc MOTPEOUTENEH TETIOTHI.

12.ITapoBoii ¥ KOH/IEHCATHBIN OaTaHChI MTPEIIPUATHSL.

13. TonaMBHO-PHEPTETUUECKUA W MaTepUaJIbHBIM  OalaHChl  OTAEIbHBIX

MPOM3BOJICTB METAJUTYPrHUECKOro KOMOMHATa C IOJIHBIM TEXHOJOTMYECKHM

IIMKJIOM ¥ KOMOMHATA B IIEJIOM.

14.Metonsl cBefeHus OanaHcoB roprouynx BOP u CHIWKEHHS MX TOTEpPb.




CTpyKTYpHBIN 3JIEMEHT

[Tnanupyemble pe3yabTaThl O0y4eHHs

O11eHOYHBIE cpe€acTBa

KOMIIETEHIIUU
Bydepusie norpedurenu roprounx BOP.
15.CxemMBbl UCHONB30BAaHUS IEPUOJUYECKUX BBIXOJAOB TOPHOYMX Ta30B C
[IPUMEHEHUEM aKKyMYJIITOPOB TEIUIOTHI.
16. Meronbl cBeneHUsl OallaHCOB MPOU3BOACTBEHHOrO Mapa. AKKYMYJATOPbI
napa.
17.BplpaBHHBaHKHE MAPONPOU3BOAUTEILHOCTH YTHIIM3ALMOHHBIX YCTAHOBOK 3a
CYET MCIOJIb30BaHNUs OJTONKH C PELUPKYISILIMEN ra3oB.
18.Mcronp30BaHre M30BITKOB Mapa YTHIN3ALUOHHBIX YCTAaHOBOK, B TOM YHCIIE
JUIsl BBIPAOOTKY 3JIEKTPOIHEPTUU.
19.Cxembl UCIOIB30BaHUS TEIJIOTHI OXJIAXKIECHUS KOHCTPYKTUBHBIX 3JIEMEHTOB
TEXHOJIOTUYECKHUX arperaros.
20.Y1unuzaunonsuele ycTtaHoBKM (YY) B 3HEpProcucteMe NpPOMBIIUIEHHOTO
HPEIIPUSITHSL.
21.Mcnonp30BaHre N30BITOYHOTO aBJICHUS I'a30B U JKUIAKOCTEH.
22 KoMIUIEKCHOE HCHOJIb30BaHUE TOprOYMX U TemioBbix BOP, a Takxke
M30BITOYHOTO JIaBJICHUS Ta3a Ha IPUMEPE JOMEHHOTO IIPOU3BOJICTBA.
23. Vcnonb30oBaHUE TEIUIOTHI Mapa CUCTEMBbl UCHAPUTENBHOIO OXJIAXKACHUS U
Tera

TIK -3.2 [ToaroraBnuBaeT npeasioKeHus il coctaBienus | [Ipaktnueckue 3aganus

I1JIaHOB u MCTOIHUYCCKHX nporpamm
OKCIICPUMCHTAJIBHBIX I/ICCJ'ICI[OBaHI/II\/JI n
p33pa60TOK, MPAKTUYCCKUX peKOMeHI[aI_II/Iﬁ 1o
HCIIOJIHCHUTIO UX PE3YJIbTATOB

KoHcTpykTuBHas cxema 37aHus 11eXa BBINOJIHEHA U3 IUIAKOOETOHHBIX OJIOKOB
tonuHoi 400 MM U MOJOM, pacnojoKeHHOM Ha rpyHTe. [lokpbiTHe 31aHus
(KpbllIa), TpeacTaBiseT cOOOW MOHOJUTHYIO — JK€JIE€300€TOHHYIO IUIUTY
TommuHuoi 200 MM. CBETONpo3payHble 3amoTHenus (0KHa), Tiomasio 420 m,?
BBINIOJIHEHBl B TEpeIuieTaXx W3 aIIOMHUHUEBBIX CIIABOB C  OJHOKAMEPHBIMH
creknonakeramu. Pazmepsl 3manusa 100x23 m, Beicota 10 M. CTpouTensCTBO
1exa OTHOCUTCs K 3acTpoiike 10 2000 r.

PaccuuTarh Teruiomorepm — Wepe3 OTrpa)KIalolIie TTOBEPXHOCTH Iiexa,
NPEUVIOKUTh PEKOMEHJAIMM 10  HMX PEKOHCTPYKIMM B COOTBETCTBHUHU CO
CHull 23




0) Ilopsaiok MpoBeaeHUA MPOMEKYTOUYHOM aTTECTAIMU, IOKA3ATEJH U KPUTEPHUHU OLleHUBAHMSL:

HpOMG)KyTO‘IHaSI arrecragusa 110 JUCHUIIIINHE ((3HCpI‘O6aJIaHCBI HpGIIHpI/IHTI/IfI)) BKJIIOYACT TCOPCTHYCCKUC BOIIPOCHI, ITO3BOJIAIOIINEC OLCHUTL YPOBCHB
YCBOEHHUS 00y4YalOIIMMUCS 3HAHUH, MIPU YCIOBUU BBITIOJHEHUS TEKYIIUX MPAKTUUYECKUX 33JaHUMN, BBIABISAIONIUX CTENEHb CHOPMUPOBAHHOCTH YMEHUHN U
BIIQJICHUI, IPOBOUTCS B (hOpME IK3aMEHA.

DK3aMeH M0 JaHHOM JUCUUIUIMHE IPOBOJAUTCS B YCTHOM (hopMe.

IMoka3aTeu U KPUTEPUH OLIEHUBAHHUS IK3aMeHa:

— Ha OIICHKY «OTJIHYHO» — 00yJarolIniics MOKa3bIBAaeT BHICOKUI YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIUH, T.€. He MeHee 90% oT o0111ei TpyA0eMKOCTH
JYCIIUILINHEL,

— Ha OLICHKY «XO0POIL0» — 00yJaroIIHiics MOKa3bIBaeT CPeIHUN YPOBEHb CHOPMUPOBAHHOCTH KOMIIETSHIIHH, T.€. HAXOAUTCS B mpeaenax ot 75% no 90% ot
o0mIeH TPYJOEMKOCTH JUCIUATIINHBL

— Ha OLICHKY «y/10BJIETBOPHUTEIBHO» — 00y4YaIONIHIICs MOKA3bIBAET MOPOTOBbII YpOBEHb CPOPMUPOBAHHOCTU KOMIIETEHIIUM, T.€. HAXOJIUTCS B Mpeeax oT
60% 110 75% oT o01IeH TPYJOEMKOCTH AUCIUILIMHBL

— Ha OLICHKY «HeyI0BJIeTBOPHUTEILHO» — PE3yJIbTaT 00YUeHHs HE IOCTUTHYT, OOYyUYaIOIIUICS HE MOKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U
O6T;$ICH€HI/I$I I/IH(bOpMaIII/II/I, HC MOXCT IMOKAa3aTh MHTCIUICKTYAJIbHBIC HABBIKHW PCIICHUA ITPOCTHIX 3a1a4



