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JIucT akTyanu3anuu padoueii nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzanuu B 2023 - 2024
yueOHOM Tojly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM Toly Ha 3aceaHuu Kapeapsl TerIoTeXHUYECKUX U SHEPTeTUIECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.I'. Hemmopenko

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kaeapsl TerIoTeXHUIECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 . Ne
3aB. kadeapoii E.I". HemmopeHko




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

[enstMu 0CBOEHUS TUCHUIUTMHBI « JHEProOataHChl MPEATNPUATHID SBISIOTCS:

- pa3BUTHE Yy CTYACHTOB JIMYHOCTHBIX KayecTB, a Takxke (OpMUPOBaAHHE
OOIIEeKYIBTYPHBIX H TPOPECCHOHAIBHBIX KOMIIETSHIIUH B COOTBETCTBHH ¢ TpeboBanusiMu ®I'OC
BO mno wnampasnenuto noaroroBkd 13.03.01 TemnosHepreTnka M TEIUIOTEXHHMKA, HPOQPHIL
MOJATOTOBKU — DHEproodecreyeHre mpepusTHii;

- W3Y4YEHHME CTPYKTYpbl M IPHUHLMIIOB HOCTPOEHHUS TEIUIODHEPIETUUECKON CHCTEMBI
MPOMBIIUICHHOTO TMPEANPUSATUS, 3aKOHOMEPHOCTEH M XapaKTEepHbIX OCOOEHHOCTEH ee
(YHKIMOHUPOBAHUS, a TAaK)KE€ COCTABICHHE M AaHAIM3 DHEPTeTHUYECKUX M IKCEPTeTHUECKUX
0alaHCOB Pa3IMYHOIO Ha3HAUYEHUS U BHJA, C LEJIbI0 KAUECTBEHHON U KOJIMYECTBEHHON OLIEHKH
COCTOSIHUS SHEPIreTUYECKOI0 X031 CTBA U SHEPTOUCIIOIb30BaHUS.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Jucuumnnuuaa OHeproOajaHChl NPEeIIPUSITUA BXOIUT B 4YacTh Yy4yeOHOro IjIaHa
dopMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrPaMMBI.

Jisa  u3ydeHus  AMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHS JUCITUTUTNH/ IPAKTUK:

[TaporenepaTopbl IPOMBILUIEHHBIX IPEAIPUITUN

HarneraTtenu B TemosHepreTuke

CucTeMbl IPOMBIIIJICHHOTO TETNIOCHAOKEHHS

I'maporazonnHamuka

TennorexHuYecKui ayIUT NPOMBIIUIEHHBIX TPEANPUATHNA

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OymyT
HEOOXOIUMBI IJIS1 U3YUCHUSI JUCIUILITNH/TIPAKTHK:

[IpoekTHas AesATeNbHOCTD

[Tpon3BOACTBEHHBIN MEHEKMEHT

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOM paboThl

DHepreTU4eCcKre CTAHIMK IPOMBILIIEHHBIX NPEATPUATUN

DOHeprocOepexeHrne 1 BTOPUUYHbIE SHEPTOPECYPCHI

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUINHBI (MOYJI5) U IJIAHUPYEMBbIe Pe3yJ1bTAThl 00y4YeHHs

B pesynbrare oCBOEGHMS IUCUUIUIMHBI (MOAyis) «ODHEprodalaHChl TNPEATNPUATUI
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSAMHU:

KO,[[ HHJAUKATOpa I/IH,Z[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

[TK-3 Crocoben k cbopy, 00paboTKe, aHAIM3Y U OOOOIICHUIO PE3yJIhbTaTOB YKCIICPUMEHTOB H
HCCIICIOBAHUI B COOTBETCTBYIONIECH 00JIACTH 3HAHMI

I1K-3.1 OcymectBiser c6op, 00pabOTKy, aHanu3 M 0000ILIEHHE pPe3yIbTaToB
HKCIEPUMEHTOB U UCCIICIOBAHMM
[1K-3.2 [ToaroraBnuBaeT NpemyioAKEHUS 11 COCTABICHHS MJIAHOB U METOIMYECKUX

nporpamm OKCIICPUMCHTAJIbHBIX I/ICCHG,ZLOBaHI/Iﬁ n pa3pa60T01<,
IMPAKTUYCCKUX peKOMeH}IaHI/Iﬁ 110 UCITOJTHECHUIO UX PE3YIIbTATOB




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
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;

— caMocTosTeNbHas pabora — 69,1 aka. yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

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

(DOpMa aTTecTaiuu - 3K3aMCH

AynuropHas g
o | xomraxTHAs pabota E 3 dopma TeKyIIEero
=
5 B aKaj. yacax 2] Bun KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) == . p Kon
S & © | caMOCTOSTENILHON | yCIIeBaeMOCTH U
JUCLIATUINHBI 3 S . | xommeTeHUK
O s g £ paboThI MIPOMEKYTOUHOM
nmab. | mpakxT. Q3
Tex. | f - 5 g aTTecTaluu
1. Paznen 1. Beeaenue B Kypc u
OCHOBBI 9HEpProOaNaHcoB
HPEANPUATUH
Brimonnenue
MIPAaKTHIECKUX
a0or (perieHue
1.1 Tennosnepreruyeckas p 3a§:(paq) e
cHUCTeMa TPOMBIIUICHHOTO > ym TIK-3.1,
1 2/21 6 | nperyCMOTpEHHSI KOHTPOJIb
HPEANpHUATUS u ee . [IK-3.2
N APAKTCPHCTHA X paboueii yCIeBaeMOCTHU
p P MporpaMMon
JUCLUTUTUHBIL.
[Tpunoxenue 1.
Brinonnenne
MIPaKTHIECKUX
12 Buyrpersue pabor (pemenue
' 3a1a4 Texymmmit
SHEPTOPECYPCHI u ux aad), i TIK-3.1,
1 321 6 | npenyCMOTpEHHSI KOHTPOJIb
UCIIOJIb30BAaHUE B CHCTEMAaX < DGO CHCBACMOCTH TIK-3.2
teruiosHeprocHadxkenus [1I1 P . y
porpamMMoin
JTUCLUTUTUHBIL.
5 [Tpunoxenue 1.
Brinonnenne
MIPaKTHIECKUX
13 ™C I pabor (pemenue
' 3a1a4 Texymmmit
METAJLLYPTHHCCKOTO 1 2/11 7 | mpex CﬁOT)’eHHLI KOHZH-CI)HL TIK-3.1,
KOMOWMHAaTa €  MOJHBIM p xy a60qpeﬁ CneBaS MOCTH TIK-3.2
TEXHOJIOTHYECKUM ITUKIIOM P . y
MIpOTpaMMOi
JUCLUTUTUHBIL.
[Tpunoxenue 1.
Brinmonuenne
MIPaKTHYECKUX
pabort (perieHue
1.4 Tennosoii Oamanc IIIT 3amay), Texyuui MK-3.1
ero  kilaccupukanus U 3 2/11 9 | npexyCMOTpPEHHBI KOHTPOJIb K 3' 2’
CTPYKTYpa X paboueii yCIIeBaeMOCTH '
porpaMMon
JUCLUTUTUHBIL.
[punoxenue 1.




1.5 Meroasl  cBeneHUs
Ganancos roprounx BOP

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

Texymmit
KOHTDOJIb
YCIIEBaEMOCTH

IK-3.1,
MK-3.2

1.6  Meronsl
OaaHcoB
MPOU3BOJICTBEHHOTO Mapa

CBCJICHUS

2/11

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

Texymmit
KOHTDOJIb
YCIIEBaEMOCTH

IK-3.1,
MK-3.2

1.7 HwuskonoreHuagbHbIE
BOP

Brinonnenue
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
MPaKTUIECKUX
pabort (perieHue
3a/1a4),
NpeTyCMOTPEHHBI
X paboueii
MPOrpaMMOit
JTACITATLTAHBI
[Ipunoxenue 1.

Texymmit
KOHTPOJIb
YCIIEBAEMOCTH

IK-3.1,
IK-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

Hroro no pazneny

18

18/7,211

69,1

Hroro 3a CEMECTpP

18

18/7,211

69,1

OK3aMCH

Hroro no JAUCHUIIIINHE

18

18/7,2
)41

69,1

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlns pelieHns: NpeJyCMOTPEHHBIX BUAOB yuyeOHOM pa®OThI MpU M3YyYEHUU AUCLUIUINHBI
«QHeprobanancel MPEANPHUATHI» B KaueCTBE 00pa30BaTEIbHBIX TEXHOJIOTHIA HCIIONIB3YIOTCS KaK
TpaZMLIUOHHBIE, TAK U MOJYJBHO - KOMIIETCHTHOCTHBIE TEXHOJIOTHH.

LenssMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBJISTIOTCS:

- aKTUBU3UPOBAHKE MBIIUIEHUS 00y4aroIuxcs;

- opMHpOBaHUE HHTEPECA K U3YIaEMOMY MaTepHaiy;

- pa3BUTHE UHTEJUIEKTA ¥ TBOPUYECKHUX CIIOCOOHOCTEH 00yUaromIUXCsl.

JIeKIMOHHBIN MaTepuall 3aKperuisieTcss Ha JIabopaTOpHBIX padoTax, rie HMpUMEHSeTCs
COBMECTHasl JEATENbHOCTh CTYAECHTOB B TpYIIlE, HalpaBleHHas Ha pelieHue oOmed 3aaayu
IyTEM CJIOXEHHS Pe3yJbTaTOB HMHIMBUAYAJbHONH pPabOThl WIEHOB Tpymmbl. s pa3BUTUS H
COBEPILEHCTBOBAHUS ~ KOMMYHHMKATHBHBIX  CIOCOOHOCTEH  CTYAGHTOB  OpraHU3yHOTCA
NPaKTUYECKHE 3aHATUS B BHJE AMCKYCCHH, aHajM3a pEAJbHBIX NPOOJIEMHBIX CHTyallud H
MEXIUCUUIUIMHAPHBIX CBS3eH W3 pPA3JIMYHBIX oOO0JacTel B KOHTEKCTE pellaeMoil 3aaaym.
[lepenaya HEOOXOAMMBIX TEOPETHUECKUX 3HAHUM W (POPMHUPOBAHUE IMPEICTABICHHHA MO KYpCY
OPOMCXOIUT C NPUMEHEHUEM MYJIbTUMEAMHHOro obopyaoBaHus. Ha 3aHATHUAX BHEAPSIOTCS
Takue WH(POPMAIIMOHHBIE TEXHOJOTHH, KaK WCIOJIh30BAHNE HA 3aHATHUSAX HIICKTPOHHBIX H3/IaHUHI
(4TeHHe JIeKUMH C UCIOJb30BaHUEM CIAWJ-TIPE3eHTALU, 3JIEKTPOHHOIO Kypca JIEKIHH,
rpaduyeckux OOBEKTOB, BHJEO- ayauo- marepuayioB (depe3 HWureprer).CamocrosTenbHas
paboTa CTUMYIHUPYET CTYIAEHTOB K CAMOCTOSITEIbHON MPOpPabOTKE TEM B MPOLIECCE HANHCAHMS
pedeparoB, MOATOTOBKU K JTUCKYCCHUSIM, K KOHTPOJIbHBIM paboTaM M TECTHUPOBAHHUIO. OTallbl
IIO3HABATEJIBHON JEATEIIBHOCTH CTYJEHTOB IIPEAIOJAraloT IOCIEA0BAaTENbHO IOCTAaHOBKY
MHTEPECYIOIIEeH UX NPOOJIEMBbl, BBIIBUKEHUE T'MIIOTE3 IIPU €€ PEIICHUU, BBIPAKEHUE PELLICHUs
TUIIOTE3bl HAYYHBIM S3BIKOM, 4 TAKXKE peau3alys NpoyKTa B BUAE IMyOJIUYHOTO BBICTYIUICHUS,
JoKIaga wuiau npeseHTanuu. KoppekTupoBku 00pa3oBaTeabHOro Ipolecca IMPOXOJUT C
UCIOJIb30BaHUE O0PaTHOM CBSI3U MEXIY IperojaBaTeiaeM U 00ydarolMMUCs Ha KOHCYIbTALUsAX,
a TaKk’Ke MPU TEKYILEM U IPOMEKYTOUHOM KOHTpOJIE.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI padoThl 00y4aroImmMxcst
[Ipencrasneno B mpunoxxeHuu 1.

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

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIHUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Kaprasues, C. B. CoBpeMeHHbIe IPpo0JIeMbl TEIUIO3HEPIeTUKY | yueOHoe mocooue / C.
B. Kaprasues ; MITY. - Maruauroropck, 2012. - 59 c. : wun., rpad., tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=591.pdf&show=dcatalogues/1/11025
40/591.pdf&view=true - MakpooOBbeKT. - TeKCT : 2eKTPOHHBIN. - FIMeeTcs eyaTHbIi aHaoT.

2 TIlporaceBmu, A. M. DHeprocOepekeHHEe B CHCTEMaxX TEIUIOTa30CHAOKCHUS,
BEHTH/ISILIMK ¥ KOHJUIIMOHMPOBAHUS Bo3ayxa : yue0. mocodue / A.M. IIporaceBud. — 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 MmoImucCKe.

0) lomostHuTeIBLHASI TUTEPaTypa:

1. AramuroB, E. b. DHepretuka u oxpaHa OKpyKaromieil cpepl : yaeOHoe mocooue [ s
By3oB] / E. B. Aranutos, B. H. Muxaiinosckuii, M. C. CokosioBa ; MarHuTOrOpCKHi TOC.
texanyeckuid yH-T uM. I'. M. HocoBa. - Marautoropck : MI'TY um. I'. M. Hocora, 2019. - 1
CD-ROM. - ISBN 978-5-9967-1691-3. - 3arn. ¢ Tuty. 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 CTATUCTHKHM : yueOHHUK / 1o 001, pel. a-pa
sKkoH. Hayk FO.H. BanoBa. — Mocksa : UHOPA-M, 2018. — 621 c. — (Briciiee oOpazoBanue:
bakanaBpuar). - ISBN 978-5-16-003641-0. - Tekcr : oaekrponnsni. - URL:
https://znanium.com/catalog/product/945546 — Pexxum gocTyra: 1o mojmnucke.

B) MeToauyeckue ykazaHusi:

1. A-H. Yepuos, T.II. CemenoBa, E.b.AranutoB VYnaineHue W30BITKOB TEIUIOTHI W3
MOMEIICHUH BBIYMCIUTEIBHBIX HEHTPOB [Tekct]:Mertoaudyeckue ykazaHUs K JIabOpaTOpHOM
pabore/Maruurtoropck: M3n-Bo Maruutoropck. roc. TexH. ya-ta uM. .. Hocosa, 2012. 10 c.

2. T.II. CemenoBa, H.I'. 3nokazoBa Omnpenenenue Kod(pQPHUIIMEHTOB MECTHBIX
compoTuBieHuil  Bo3ayxoBoaoB[Tekcr]:Meronndyeckue  ykazaHuss K JabOpaTOpHOM
pabore/Marnurtoropck: M3n-Bo Marautoropcek. roc. TexH. ya-ta um. .. Hocosa, 2014 — 6 c.

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

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpamMmmHoe oGecrieyeHue

HaunmenoBaHue .
o Ne A0rosopa CpOK ACUCTBUA JIMIICH3UN
MS Office 2007 |\, 135 1 17.09.2007 SecepoaHo
Professional
7Zip CBOOOJTHO 0eccpodHO
FAR Manager |cBo6oaHO 06eccpoyHO
Linux Calculate |cBoGoaHO 0eccpouHO
HpO(l)eCCI/IOHaJILHbIe 0a3LI JAHHbIX N I/IHq)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI
HazBanue Kypca CchplIKa
Poccuiickas I'ocynapcTennas Gubmiorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karayioru
OnektponHbie pecypebl onbmmorekn MI'TY [https://magtu.informsystema.ru/Marc.htmi?local
um. [.1. Hocona e=ru
BHGKTpOHHaﬂ Oasa MNEpUOANYICCKUX

n3naaui East View Information Services, https://dlib.eastview.com/

[TouckoBas cucrema Axanemus Google
(Google Scholar)

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

denepanbHOE rOCY/IapCTBEHHOE

orouketHoe  yupeskaenune «Denepansubiii| URL: http://wwwl.fips.ru/
HUHCTHUTYT POMBIIIICHHOM

Hannonanenas

undopmaronHo-ananutuueckas cucremalURL: https://elibrary.ru/project_risc.asp
— Poccuiickuii WHJIEKC HAy4HOI'0O
WNudopmannonnas cucrema - Enunoe okHO
JIOCTYIIa K HH()OPMAIHOHHBIM pecypcam

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




MexayHaponHas pedepaTuBHAs W IMOJHOTEKCTOBAs
cripaBouyHasi 0a3a  JAaHHBIX  HAYYHBIX  W3JaHHUU
MexaynapoaHas 0a3a IMOJHOTEKCTOBBIX IKYPHAJIOB
Springer Journals
MexayHaponHass 0a3a Hay4YHBIX MaTEpUAIOB B
o0jacTi  (U3MYECKUX HAYK M HMHKHHUPHUHTA
MexayHapoHasi 6a3a CIIpaBOYHBIX M3JIaHHUH 10 BCEM
oTpaciisiM 3Hanuil SpringerReference
ApxuB  HaydHbIX KypHaIOB  «HanmoHanbHbIN
SIEKTPOHHO-MH(OpMaMOHHEI  koHmopuuym» (HIT|https://archive.neicon.ru/xmlui/
HOUKOH)
9 MartepuajibHO-TeXHHYECKOe ofecriedeHne JUCIUTLITNHBI (MO JI51)

http://scopus.com

http://link.springer.com/

http://materials.springer.com/

http://www.springer.com/references

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe AUCIUTUINHBI BKITIOUACT:

VY4eOHble ayTUTOPUH JUIsl IPOBEACHMSI 3aHATUIN JIEKLIMOHHOTO THUIIA:

- MyJbTHUMEIUMHbBIE CPEICTBA XpaHEHHUs, Mepeladyd M IpeJCTaBlIeHHUs HMHGpOpMaluy,
CUCTEMa aBTOMATUYECKOT0 3allITOPUBAHUS C IKPAHOM, JOCKA

VYuebHas aynuTopus JUIsL NpoBeleHHs  JabopaTOpHbIX pabotr: saboparopus
THIPOTa30JHHAMUKH:

- BSHTUJIATOP C 3JIEKTPOIBUTATEIeM; KOHJUIIMOHEP; KOMIIPECCOP.

VY4eOHblE ayIWTOPUHM JUIS TPOBEACHUS TNPAKTHUYECKUX 3aHATHH, TPYIIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJIbTALM, TEKYIIEr0o KOHTPOJIS U IPOMEXYTOYHOM aTTeCTal[|H:

- IOCKa, MYJIbTUMEAUNHBIN ITPOEKTOP, SKPAH

VY4eOHble ayJUTOPUH, TOMEIIEHUS I CAMOCTOSITEIbHON paboThl 00yJaroIuXCs:

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

[lomemenne st XpaHeHUs U NPOPUIAKTHUECKOTO OOCIY)KHBAaHUS  y4yeOHOIo
00opynoBaHus:

- CTEJIIaXHU, CEU(BbI A1 XpaHEeHUs yueOHOro 000py10BaHuUs, MHCTPYMEHTHI JUIsl pEMOHTA
1abopaTopHOTo 000pyIOBAHUS



Ipuioxkenne 1
6 YueOHO-MeTOHYeCKOE 0O0ecTIeYeHHe CAMOCTOATEIbLHOM padoThI CTYACHTOB
O1eHOYHBIE CPEACTBA IS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH, MPOMEKYTOYHOM
aTTeCTalluu 110 U'TOIraM OCBOCHUA AUCLUIIIUNHEIL.

IIpumepHbie MHAMBUAYAJbHBIE JoMamnHue 3aaanns (U13)
1. Tennoonepzemuueckas cucmema NPOMbIUICHHO20 NPEONPUAIMUSL U ee XapaKmepucmuKd

OO6m1as XxapakTepucTHKa TEIUIOPHEPTreTUYECKON U dHEproTexHonorndeckon cuctem (TOC
u OTC) npombiieHHbIx npeanpusataii (I111).

3nauenue TOC I anst 3¢ heKTUBHOTO UCTIOIB30BAaHUS TOIUTMBHO-IHEPTETHUECKUX
pecypcoB (TOP), ux knaccudukarmsi.

Paumonansnoe nocrpoenue TOC I1I1, kak oguH U3 MyTe 5KOHOMUH SHEPTOPECYPCOB.

TOC II1 Ha mpuMepe MeTaTypruaeckoro KOMOMHATA C TIOJTHBIM TEXHOJIOTHYECKUM
IUKJIOM. 3a/1ada ontuMainbHoro nocrpoenust TOC I1I1.

TornnuBHBINA OanaHc peaTbHOr0 METALTyprHuecKoro KoMOMHATa.

[TpuurHbI OONBIINX 3HAYEHHUI PACXOOB TOIIMBA HA BBITYCK €AMHUIIBI POTYKIIUU
MPOMBIIIICHHBIMU TPEIIPUATHSIMU.

[Tytu sxoHOMMM TOP.

2. Buympennue sHepeopecypcbl u ux ucnoib308aHue 8 CUCEMax meniodHep2oCcHad’ceHus

PeanpHble Tpad ke BEIXOAA U TOTPEOJICHUS DHEPTOPECYPCOB U MX yUET.

[TonsiTHe BHYTpeHHUX 2HepreTudeckux pecypcos (BOP) II1.

OcoOenHoctu ucnonbzoBanusi BOP, ux sHepretudeckuii moTeHmuan.

['oproune u TennoBble BHYTPEHHUE SHEPrOPECYPCHI.

Meroabl onpesiesIeHUs: BEIMYUHBI BBIX0a TOPHOYHX U TeroBeix BOP.

OHepretrndeckas 3pGEeKTUBHOCT HCIOIb30BaHus BOP.

OcoOeHHocTH omnpeeneHusl S3KOHOMUH TOIUIMBA, IIPH UCIIOJIb30BaHUU roprounx BOP.
Omnpenenenre SKOHOMUHU TOTIJIMBA IIPU UCIOJIb30BaHUU TEIIOBBIX BOP.

DOxoHoMuueckas 3¢(HEeKTUBHOCTh UCTONIb3oBaHust BOP.

Buytpennue snepreruueckue pecypebl u TOC III1.

3. TOC 111l memannypeuiecko20 KOMOUHAMA C NOJHbIM MEXHOI02UYEeCKUM YUKILOM

CTpyKTypa TEII0 HEPTreTHUYECKON U SHEPTOTEXHOIOTUYECKOM CHCTEM KOMOUHATA.
DHepreTu4eckue XapakTepPUCTUKNA OCHOBHBIX TPOU3BOJICTB (KOKCOXHMMHUECKOE,
arfioMepalMoHHoe, IOMEHHOE, CTaJIeIIaBUIIbHOE, TPOKATHOE).

4. Tennosou banarnc I eco knaccupuxayus u cmpykmypa

[IpuHIMITBI COCTaBIIEHHSI TETIOBOTO OasiaHca.

CrtpykTypa TeroBoro 6ananca mpeAnpUusITHi, €ro BUIBI.

TennoBoi# 6anmanc moTpeduTenel TEraoTH.

[TapoBoii 1 KOHJIEHCATHBIN OanaHChl TPEAMPUATHS.

TemnoBoit 6aaHC npeanpUsTUs ¢ COOCTBEHHOM KOTENBHOM.

Pacxozp!l TENI0TH HA TEXHOIOTUYECKUE HYXK/IbI, OTOIUIEHUE, BEHTWIALUIO U CUCTEMY
ropsiuero BoJOCHA0XKEeHHUS.

VY aenbHbIe HOPMBI TETJIOTHI Ha BEIPAOOTKY OTJIENbHBIX BUJIOB MPOAYKLIUHU, BIUSIHHUE
OCHOBHBIX (haKTOPOB.

TonnuBHO-3HEpreTHUECKUi 1 MaTepraibHbIN OaJaHChl OTJEIBbHBIX IPOU3BOJICTB
METaJTypruuecKoro KOMOMHATA C MOJTHBIM TEXHOJIOTUYECKUM IIUKIOM U KOMOWHATA B 1[€JIOM.
OcHOBHBIE OHATHS FKCEPreTUUECKOI0 aHAIN3A.



CocTaBiieHHe dKCepreTHIecKoro daxaHca.
[Tpumepsl cocTaBiIeHHsI IKCEPTETHYECKOTO OallaHCa HEKOTOPBIX OCHOBHBIX ITPOU3BO/ICTB
METaJUTyprHueCcKoro KoMOUHaTa.

5. Memoouw! ceedenus banrancoes 2opiouux BOP

Oco0eHHOCTH UCTIOIb30BaHus roprounx BOP.

Mertoapl cBenieHus 0anaHcoB roprounx BOP u cHIkeHHs BX MOTEPb.

bydepubie norpedutenu roprounx BOP.

MeTo/1p1 UCITIOJIB30BAHUS IEPUOANUYECKUX BBIXOJIOB TOPIOUUX ra30B.

KoHcTpykius u 0coOeHHOCTH paboThl aKKyMYJIATOPOB Ta3a (ra3rojbIepoB).

CxeMbl UCTTI0JIB30BaHUS IEPUOIUUECKHUX BBIXOJIOB TOPIOYUX I'a30B C MPUMEHEHHEM
AKKyMYJIITOPOB TEIUIOTHI.

6. Memooul ceedenus Oaranco8 npouzeoo0CcmeeHHo20 napa

[IpyuurHBI BOSHUKHOBEHHMSI J1Ie0aIaHCOB Mapa.

Mertoapl cBesleHHs 0aJaHCOB MPOU3BOJACTBEHHOTO Mapa.

Hcnonp3oBanue 3aBoackoi TOL] B kauecTBe 3BeHA, 3aMBIKAIOIIETO OaIaHC
MIPOU3BOJCTBEHHOTIO I1apa 1o 3aBOJY.

AKKyMYyJIATOpBI ITapa.

BripaBHHBaHME MAPONIPON3BOAUTEILHOCTH YTUIN3AIMOHHBIX YCTAHOBOK 3a CUET
WCIIOJIb30BaHMS TOATOINKHU C PEUUPKYJIIALIUEN Ta30B.

[TrkoBBIE MAPOBBIE KOTIIBI.

Hcnonb3oBanre n30BITKOB Mapa YTHIW3AIMOHHBIX YCTAHOBOK, B TOM YHCIIE AJIs
BBIPAOOTKH JIEKTPOIHEPTHUH.

7. Husxonomenyuanvnvie BOP

Huskonorennuansasie BOP, onpenenenue u kiaccudukanms.

[ToBbllIeHue faBieHUs Mapa B TypOOKOMIIpeccopax.

Ce30HHOE HCIT0JIb30BaHKE (PU3MUECKOM TETJIOTHI ra30B C HU3KOM TeMIiepaTypoi.

CxeMbl NCIIOJIb30BaHNUS TEIIOTHI OXJIaKICHHSI KOHCTPYKTUBHBIX 3JIEMEHTOB
TEXHOJIOTMYECKUX arperaros.

Hcnonb30BaHne HU3KOMOTEHIINAIBHBIX BOP B BEHTUIIAIIMOHHBIX CXeMax
IIPOMBILUICHHBIX IIPEIIPUATUN.

8. Ymunuzayuonnvie yemanosxu

YTunuzanuoHHsle ycTaHOBKH (YY) B s3HEprocucTeMe NpOMBIIIIEHHOTO MPEANPHUSTHS.

OOmas xapakrepucTtika YV.

OnTumaneHoe pacnpenenenue roprounx BOP.

Hcnonb30BaHre n30bITOYHOTO 1aBJIEHUS Ta30B U )KUJIKOCTEH.

YTunuszanuoHHble yCTaHOBKU, Ucnofb3ytomre BOP B Buie gpusndeckoil TEIIOTH I'a30B,

ropsiueil mpoIyKINH, OXJIaXK/IEHUS DJIEMEHTOB KOHCTPYKIIMI arperaToB  T.JI.
Bri6op napameTpoB napa yTHIM3alMOHHBIX YCTaHOBOK.
CxeMbl yCTaHOBKH KOTJIa-yTHJIM3aTOPa B Fa30BOM TPAKTE TEXHOJOTHYECKOTO arperara.
9. Komnnexcroe ucnonb3zosanue 20podux u menniogvix BOP
KommiekcHoe MCTIob30BaHle TOPIOYMX U TeTIoBbIX BOP, a Takxke n30bITOUHOTO

JIaBJICHUS ra3a Ha MMPUMEpe TOMEHHOTO MMPOU3BO/ICTRA.

CxeMbl IPUMEHEHHUS Ta30BBIX YTUIIM3AI[MOHHBIX OECKOMIIPECCOPHBIX TYpPOUH U HX
ocobOeHHocTH. Vcnonb30BaHue TETUIOTHI TIOMEHHOTO Ta3a, yXOASIIUX Ta30B JOMEHHBIX
BO3AyXOMOAOTPEBATEIIEH,



Hcnons30BaHue TEIIOTH napa CUCTEMBI HCITAPUTCIIBHOI'O OXJIAXKIACHUA U TCILIa
JOMCHHOTO IlJIaKa.

IIpumepHbie Tembl npakTH4yeckux 3ansatuil (IITII3)

1. Pacuersl MO oOmpeAeNeHHIO BBIXOJA TEIUIOBHIX H roprouynx BOP um mx
HHEPreTUYECKOro MOoTeHIMaia.

2. OmpeneneHue dKOHOMHUHM TOILIMBA, MPH MCIOJIb30BaHUs Toprounx BOP. Pacuer
CTENEHW CYXOCTH W DSHTAJIBIHUM BIAXKHOTO Iapa, IOJIYy4aeMOTro Ha YTHJIM3AIUOHHBIX
YCTaHOBKAX C MCIOJIb30BAaHUEM 0aIaHCOBBIX YpaBHEHUI.

3. OmpenencHue SKOHOMHU TOIUIMBA, MPH HCIOJIB30BAHUU TEIUIOBBIX BOP mis
CJIy4aeB HaJu4ud Ha 3aBojie KOTebHbIX U TOLI.

4. PacyeTsl mapaMeTpoB Mapa yTUIW3AIMOHHBIX YCTAaHOBOK. BBIOOp onTHMalIbHBIX
MapaMeTpoB Mapa Npy YTHIN3aALUKUK TeraIoBbix BOP.

5. Pacuer mapamMeTpoB JIOMEHHOIO ra3a 3a Ta30BOM  YTHJIM3ALMOHHOMN
OecKOMITPECCOPHON TYpOMHON U €€ MOIIHOCTH MPH PACIIMPEHUH HACBHIIIEHHOTO JTOMEHHOIO
rasa.

6. Pacuer TerioBoro 6anaHca TOMEHHBIX BO3yXOHarpeBaTenei.

7. TemmoBoil pacyeT mapoBOro aKKyMyJsiTOpa ¢ OMPEACICHHEM aKKyMYJIHUPYIOIIei
CIIOCOOHOCTH, €T0 BOASHOTO U T€OMETPUYECKOro 0ObeMa.

8. OmpenencHre YKOHOMHH TOILIMBA 3a CUET TOBBINICHUS IABJICHUS Mapa HU3KHX
napaMeTpoB B KOMIIpeccopax.

9. Pacuer TerioBoro 6anaHca JOMEHHOTO ITPOU3BOJICTBA.



[Ipunoxenue 2

1. OIIeHO‘lHLIe Cpeacrea NMpoBEACHUA HpOMe)KyTO‘{HOﬁ arreCcranum

a) [lmanupyembie pe3yjbTAThl 00yUYeHUS U OLlEHOYHbIE CPeACTBA ISl POBEAEeHUS POMEKYTOUHON ATTeCTAlUM:

CTpyKTYpHBIN 3JIEMEHT
KOMIIETEeHIIUU

[Tnanupyemble pe3yabTaThl O0y4eHHs

OneHoYHBIE cpeacrBa

IIK -3 — Cnioco0eH Kk coopy, 00padoTke, aHATU3Y U 0000IIEHUIO Pe3yJIbT

aTOB 3KCIICPUMCEHTOB U HCccjaeI0BaHUH B COOTBeTCTBleHIeﬁ 00J1aCTH 3HAHUH

[IK-3.1

OcymectBiser coop, 00pabOTKy, aHaTU3 U
0000111eHIE Pe3yNIbTaTOB SKCIIEPUMEHTOB U
HCCIIeJOBaHUH

OCHOBHBIE METO/Ibl FIKOJIOTHYECKOM 0€3011acCHOCTH Ha CIIEAYIOIINX

IIPOM3BOJICTBAX, METOJIbl pacyeTa 3HepProOaIaHCoOB:

1.061mas xapakTepucTUKa TeIUIOAHEPTeTUUECKON U SHEPrOTEXHOIOTNYECKON

cucteM (TOC u OTC) npombinenHsix npeanpusatui (I111).

2.PaumonansHoe nocrpoenue TOC I1I1, kak ouH U3 myTell 3KOHOMUU

SHEPropecypcoB.

3. TonnuBHBINM OanaHc peaJbHOr0 METATYPruuecKoro KOMOMHATA.

4.PeanbHble rpadMKy BBIXOA U MOTPEOIEHHS SHEPTOPECYPCOB U UX YUET.
ITonsiTvie BHYTpeHHUX 3HepreTudeckux pecypcos (BOP) II1.

5.0cobenHoctu ucnonb3oBanus BOP, ux sHepreTnyeckuit moTEHIUAIL.

6.I'oprounie 1 TeNIOBbIE BHYTPEHHUE YHEPTOPECYPCHI.

7.MeToapbl onpeaeneHrs BETMYMHBI BBIX0/1a TOPIOYUX U TEITOBbIX BOP.

OHepreruyeckas 3pPeKTUBHOCTH HcTioNb3oBaHust BOP.

OcobeHHocTH ornpeaeneHusl 53KOHOMUH TOIUIMBA, IPHU UCIIOJIb30BAHUN TOPIOYHX

BOP.

8.OxoHOMHUUecKast 3P PEeKTUBHOCTH UCIOIB30BaHus BOP.

9.CtpyKTypa TEII03HEPreTHYeCKON U S3HEPrOTEXHOJIOTHUECKO CUCTEM

KOMOUHaTa.

10.ITpuHIUIIBI cOCTaBIICHUS TEIUIOBOTO Oananca. CTpyKTypa TEIIOBOTO

OaytlaHca MpeAnpUsITHI, €T0 BUIBI.




CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl O0yYeHHS

O1eHOYHEIE Cpe€acTBa

11.TenoBoii 6anaHCc MOTPEOUTENCH TETIOTHI.

12.ITapoBoii 1 KOHJICHCATHBIN OATAHCHI TIPEATPUATHS.

13. TorMBHO-PHEPTETHUECKUI M MaTepUAIIbHBIN OallaHChI OTAEIBHBIX
MPOU3BOJICTB METAJUTYPrUYECKOTr0 KOMOMHATA C MOJHBIM TEXHOJIOTHYECKUM
[IUKJIOM YU KOMOMHATA B LEJIOM.

14 Metoabl cBenenus 0anaHcoB roprounx BOP u cHibkeHus ux moTepsb.
Bbydepubie norpedurenu roprounx BOP.

15.Cxembl UCIOJIb30BaHUs IEPUOANYECKUX BBIXOJOB TOPIOYUX ra30B C
MIPUMEHEHHEM aKKyMYJIATOPOB TEIUIOTHI.

16. Metoab! cBeieHrs OallaHCOB MPOU3BOACTBEHHOTO Mapa. AKKYMYISTOPbI
napa.

17.BpipaBHUBaHNE NApPONPONU3BOIUTEIBHOCTH YTHIIN3ALIMOHHBIX YCTAHOBOK 3a
CYET MCIOJIb30BAaHUS OJTONKH C PELUPKYIISILIMEN ra3oB.

18.Mcnionp3oBanue M30BITKOB Napa yTUIN3ALMOHHBIX YCTAHOBOK, B TOM YHCIIE
JUTS BBIPAOOTKU 3JIEKTPOIHEPTUU.

19.Cxembl CIIONIB30BaHUS TEIIOTHI OXJIAKICHUS KOHCTPYKTUBHBIX 3JIEMEHTOB
TE€XHOJIOTHYECKHUX arperaros.

20.YTunu3annoHHble ycTaHOBKH (YY) B 9HEProcUCTeMe MPOMBIIIIEHHOTO
IIPEAPUATHSL.

21.Mcnionp30BaHue N30BITOYHOTO IABJICHUS T'a30B U JKUIKOCTEH.

22 .KoMIuIeKCHOE HCTIOIB30BaHUE TOPHOYMX U TeIIoBbIX BOP, a Takke
M30BITOYHOTO JAaBJICHUS T'a3a Ha IPUMeEpe JOMEHHOTO MPOU3BOJICTBA.

23. Mcrionb30BaHKE TEILIOTHI ITapa CUCTEMBI HCITAPUTEIBHOTO OXJIAXKICHHUS U
Teria

K -3.2

HOZ[F OTaBJIMBACT NMPCAJIOKCHUS JIs1 COCTABJIICHU A
IJIaHOB U MCTOAUYCCKUX MTPOTpaMmM
OKCIICPUMCHTAJIBHBIX I/ICCJ'IC,I[OBaHI/Iﬁ n

[IpakTrueckue 3ananus
KoHcTpykTHBHas cxeMa 3/1aHus 11eXa BHINIOJHEHA U3 ITAKOOETOHHBIX OJIOKOB
toauHon 400 MM ¥ TIOJIOM, PacoI0KEHHOM Ha rpyHTe. [lokpbiTHe 31aHus




CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl O0yYeHHS

O1eHOYHEIE Cpe€acTBa

pa3paboToK, MPAKTUYECKUX PEKOMEH AL 110
WCIIOJIHEHUIO UX PE3YJIbTATOB

(kpbIla), mpeacTaBisieT COO0H MOHOJIUTHYIO JKEJIE300€TOHHYIO IUTUTY
tonmuuaor 200 mMm. CBeToIpo3pavHble 3armoaHeHus (OKHA), mIota b 420 M,
BBITIOJTHEHBI B IIEpEIJIETaxX U3 AIIOMUHHUEBBIX CILIABOB C  OJHOKAMEPHBIMU
crexsionakeramu. Pazmepsl 3ganus 100x23 m, Beicota 10 M. CTpouTenbCcTBO
1exa OTHOCUTCS K 3acTporike 10 2000 r.

. Paccuurarp Teronorepu uepes orpaxkAaarolive MOBEPXHOCTHU 1I€Xa,
MPEAJIOKUTH PEKOMEHAAINH M0 UX PEKOHCTPYKIIMH B COOTBETCTBHH CO
CHulI 23




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLICHUBAHMUS:

[TpomMexxyTodHast aTTeCTAIUS [0 TUCIUTUINHE «DHEProOamaHchl MPEAIPUITANY BKIIOYACT
TEOPETUIECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS O0YUAIOIIMMICS 3HAHHM,
MIPU YCJIOBUU BBITIOJHEHUS TEKYIIUX MPAKTUYECKUX 3aJaHUM, BBISBISIONIUX CTEIEHb
c(hOpMUPOBAHHOCTH YMEHUH U BJIaJICHU, TPOBOAUTCA B (popMe IK3aMeHa.

DK3aMeH M0 JaHHOW AUCLHUILUIMHE MPOBOJUTCS B YCTHOU (hopme.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» — 00yYaIOLIUIiCs MOKa3bIBAET BHICOKHM ypOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIUH, T.€. He MeHee 90% oT 0011el TpYA0EMKOCTH AUCLUILINHBL;

— Ha OIEHKY «XOPOII0» — 00yYaIOIIHIICs OKa3bIBACT CPEAHUI YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETECHIINH, T.€. HaXOauTCs B mipeaenax ot 75% 10 90% ot obielt Tpy10eMKOCTH
JICITUTIIAHBI,

— Ha OLIEHKY «y/I0BJETBOPHUTEIbHO» — 00YUYaIOUIUICS MOKa3bIBAET MOPOTOBBIN YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETCHITUH, T.€. HaxoauTcs B mpenenax oT 60% mo 75% ot obmieit
TPYJAOEMKOCTHU AUCUHUTIIINHBL;

— Ha OILIEHKY «HEeY/I0BJIETBOPUTEIbHO» — PE3yIbTaT 00yUeHHS HE JOCTUTHYT, O0y4YaroUuiics He
MOJKET TI0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS M OOBSICHCHHUS NH()OPMAIIUY, HE MOXKET
MOKa3aTh MHTEIUIEKTYaIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1a4



