MUWHHCTEPCTBO HAYKU 1 BBICIIIEI'O OBPA30OBAHMS
POCCHMCKOU ®EEPAITAA

dezepaibHOe rocy1apcTBEHHOE GI0UKETHOE 00PA30BATEIBHOE YUPEKICHUE
BBICIIETO 0Opa3oBaHUs
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13.03.01 TennosuepreTuKa U TEIIOTEXHUKA

HanpasnerrocTs (podruib/crienuanyi3ays) mporpavMmsI
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Dopma 06yueHus
OYHas
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PaBowas nmporpamma cocraenena na ocrose ®IOC BO - 6axanaspuar no Hanpasnenuio
noaroToBku 13.03.01 TemmosHepreTHka H TemIOTEXHHKA (mpukas MunoOpHayku Poccun ot
28.02.2018 r. Ne 143)

Pabouas  mporpamma paccMoTpeHa M omoOpena Ha  3acemaHmH  Kaempl
Tennorexnudecknx u sHepreTHIECKIX cHCTEM

17.01.2023 r. mpotokon Ne 5 PW
3aB. kadenpoit E.I'. Hemmopenko’

Pabozas nporpamma oxo6pena MeToarYeckoi KoMECCHEI I/ISI/IAC
’f// B.P. Xpammuu
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KaHJI. TEXH. HayK F B.H. Muxaitnosckuii
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JIner akryaauszanuu padoueil mporpaMmbl

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

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Toly Ha 3aceaHuu Kapeapsl TerIoTeXHUYECKUX U SHEPTeTUIECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYSCKUX U SHEPIeTUYCCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanmu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu Kapeapbl TerIoTeXHUYECKUX U SHEPTETHYECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO




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 THCHHMIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Hucuummuaa OHeproOamaHCchl NPEANPHUSITHA BXOIUT B 4YacTh Y4eOHOro IIaHa
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPaMMBbI.

Jnst  w3ydeHusT  IUCHMIUIMHBI  HEOOXOoAuMbl  3HaHUS  (YMEHHWs,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pE3yJIbTaTe U3yUCHHUS JUCITUTUIHH/ TPAKTHK:

KorenbHble yCTaHOBKH U ITapOreHepaTopbl

HarneraTenu B TeriosHepreTuke

CucTeMbl IPOMBIIIICHHOTO TETUIOCHA0KCHUS

I'maporazonnHamMuka

TemmomaccooOMeH

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH JAHHON AUCLHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

[IpoekTHas AeATENbHOCTD

TennosHepreTH4ecKre CUCTEMBI MPOMBIIIUICHHBIX TPEATPUSTHI

TemmomaccooOMeHHOE 000pyIOBaHUE IPEATPUATHI

TexHOMOTMYECKNE YHEPTOHOCUTEIN TPETTPUATUN

[Ipon3BOACTBEHHBIN MEHEIKMEHT

DHepreTuka TErIOTEXHOIOT U

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11MTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThI

TennoBble 3JIEKTPUUECKHE CTAHIIUN

DHeprocOepexeHrne 1 BTOPUUYHbIE SHEPTOPECYPCHI

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHHs

B pesynbrare OCBOEGHMS IUCUUIUIMHBI (MOAy/s) «OHEprodalaHChl TNPEATNPUATUI
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSAMHU:

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

[TK-3 Criocoben k cOopy, 00paboTKe, aHAIN3Y U OOOOIICHUIO Pe3yJIbTaTOB SKCIIEPUMEHTOB H
HCCIICIOBAHUI B COOTBETCTBYIOIIECH 00JIACTH 3HAHMI

[1IK-3.1 OcymectBisger c6op, 00paboTKy, aHanu3 M 0000IIEHHE pPe3yIbTaToB
HKCIEPUMEHTOB U UCCIICIOBAHMM
[1K-3.2 [ToaroraBnuBaeT NpemyioAKEHUS 111 COCTABJICHHS MUIAHOB U METOIMYECKUX

nporpamm OKCIICPUMCHTAJIbHBIX I/ICCHG,ZLOBaHI/Iﬁ n pa3pa60T01<,
IMPAKTUYCCKUX peKOMeH}IaHI/Iﬁ 110 UCITOJTHECHU IO UX PE3YJIbTATOB




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

[punoxenue 1

AynutopHast s
o | KOHTaKTHas pabora E 3 ®dopma TeKyILero
=
5 B aKaJl. Jacax 2] Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = . p Kon
S g © | caMOCTOSTENbHOI | yclieBaeMOCTH U
JUCLIATUINHBI 3 £ m . | xommeTeHUK
O g £ paboThI TIPOMEKYTOYHOM
nmab. | mpakT. | 3 3 ATTeCTallNH
Jlek. s < 11
3aH. 3aH. O &
1. 1. Pa3nen 1.BBenenue B Kypc u
OCHOBBI 3HeprodanaHcoB
HPEANPUATUH
Brinonnenue
MPAKTHIECKUX
1.1 11 pabor (pemieHue
TennosnepreTuyeckas 3a1a4 .
P Aas), Texymmii KOHTPOJIb TIK-3.1,
cucreMa  IPOMBIIIJIEHHOTO 18 18 69,1 | npenycMOTpeHHSI
o yCIIeBaEMOCTH TIK-3.2
TpEANPHUSITHS u ee X paboueii
XapaKTepUCTHKA porpamMMoin
JUCLUTUTUHBL.
[Tpunoxenwue 1.
Brinonnenue
MPAKTHIECKUX
a0oT (pelieHue
12 1.2 Buyrpennue p
SHEPropecypehl Y:IP ux 3ana), Tekymuii KOHTPOITb MK-3.,
propecyp IpeyCMOTPEHHBI yi p IK-3.2
UCIIOJIb30BaHUE B CHUCTEMax . yCIEBaEMOCTHU
X paboueii
teruiosHeprocHadxkenus [1I1 .
porpamMMoin
JTUCLUTUTUHBIL.
5 [punoxenue 1
Brinonnenue
MPAKTHIECKUX
a00T (perieHue
13 13 T>C MmN pador (p K31
3ajau4), . -3.1,
METaJLTYPTHYECKOTO Texymuii KOHTPOJIb
IpeyCMOTPEHHBI IK-3.2
KOMOWMHATa C  TIOJIHBIM . YCIIeBa€MOCTH
X paboueii
TEXHOJIOTHYECKUM [TUKIIOM N
pOrpamMMoin
JUCLUTUTUHBIL.
[Tpunoxenue 1.
Brimonnenue
MPAKTHIECKUX
pabor (peuieHue
1.4 1.4 TemnoBoil OanaHc 3az1a4), Tex VI KOHTPONE IK-3.1,
IIIT ero knaccudpukauus u MPeTyCMOTPEHHBI yi p TIK-3.2
. yCIIeBaEMOCTH
CTpYKTypa X paboueii
MporpaMMon
JUCLUTUTUHBIL.




1.5 1.5 Meroasl cBeneHHs
Ganancos roprounx BOP

Brimonnenue
MPAKTHIECKUX
pabort (peuieHue
3ajau4),
IIPEAYyCMOTPEHHBI
X paboueii
MPOrpaMMOit
JIACIMTUINHEL.
[Ipunoxenue 1.

Texymmuii KOHTPOJIb
YCIIEBAEMOCTH

MK-3.1,
MK-3.2

1.6 1.6 Metonsl cBeneHHsS
OaaHcoB
MPOU3BOJICTBEHHOTO Mapa

Brimonnenue
MPAKTHIECKUX
pabort (peuieHue
3ajau4),
IIPEXyCMOTPEHHBI
X paboueii
MPOrpaMMOit
JIACIMTUINHEL.
[Ipunoxenue 1.

Texymmuii KOHTPOJIb
YCIIEBAEMOCTH

MK-3.1,
MK-3.2

1.7 1.7
Huskonorennuansueie BOP

Brimonnenue
MPAKTHIECKUX
pabort (pemieHue
3a/1a4),
MIPETYCMOTPEHHBI
X paboueii
MPOrpaMMOit
JUCLUTUTUHBL.
[Ipunoxenue 1.

Texymuii KOHTPOJIb
YCIIEBAEMOCTH

MK-3.1,
IK-3.2

1.8 1.8 VYrunuzaiuoHHbIE
YCTaHOBKH

Brimonnenue
MPaKTHIECKUX
pabort (pemeHue
3a/1a4),
IIPETYyCMOTPEHHBI
X paboueii
MPOrpaMMOit
JTACIATLTAHBI
[punoxenue 1.

Texymmuii KOHTPOJIb
YCIIEBAEMOCTH

MK-3.1,
IK-3.2

Wroro no pazneny

18

18

69,1

Uroro 3a cemectp

18

18

69,1

OK3aMCH

HToro no gucLuIInHE

18

18

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 pPA3IMYHBIX oOO0JacTel B KOHTEKCTE pellaeMoi 3aaayi.
[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 CAMOCTOSITEJIbHON MPOpPabOTKE TEM B MPOLIECCE HANHCAHMS
pedeparoB, MOATOTOBKM K JIUCKYCCHUSIM, K KOHTPOJIbHBIM paboTaM M TECTHUPOBAHHIO. 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
UCIIOJIb30BaHUE O0paTHOM CBSI3U MEXIY IperojaBaTeiaeM U 00ydarolMMHUCs Ha KOHCYIbTALUAX,
a TaKk’Ke MPU TEKYILEM U IPOMEKYTOUHOM KOHTpOJIE.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B mpunoxxenuu 1.

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

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUIIHUHbI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Kaprasues, C. B. CoBpeMeHHbIe Ip00IeMBbI TEIIO3HEPTETHKY : yuebHoe mocodue / C.
B. KapraBuer ; MI'TY. - Marauroropck, 2012. - 59 c. : wmn., rpad., tadbm - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=591.pdf&show=dcatalogues/1/11025
40/591.pdf&view=true - MakpooOBeKT. - TeKCT : AIEKTPOHHBIN. - FIMeeTcs eyaTHbIN aHAJIOT.

2 IlporaceBuu, A. M. DHeprocOepexeHne B CHCTEMaxX TEIUIOTa30CHAOKEHUS,
BEHTW IS M KOHJAUIIMOHUPOBaHMs Bo3ayxa . yueb. mocooue / A.M. IIporaceBrd. — MHUHCK :
HoBoe 3nanme ; MockBa : UHOPA-M, 2019. — 286 c. : un. — (Beicuiee oOpa3oBaHue:
bakamaBpuar). - ISBN 978-5-16-005515-2. - Tekcr : onexktpoHHbrd. - URL:
https://znanium.com/catalog/product/1013521 — Pexwm gocTyma: Mo MoAmucKe.

0) lonoJiHMTE ILHASA JIUTEpaTypa:
1. AranuTos, E. b. DHepreTrka u oxpaHa okpy>karoliei cpeapl : yuebHoe nocodue [amns
By30B] / E. b. Aranuros, B. H. Muxaitnosckwuii, M. C. CokooBa ; MarHUTOrOPCKHit


https://magtu.informsystema.ru/uploader/fileUpload?name=591.pdf&show=dcatalogues/1/1102540/591.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=591.pdf&show=dcatalogues/1/1102540/591.pdf&view=true
https://znanium.com/catalog/product/1013521

roc. rexunueckuit yH-T um. I'. . HocoBa. - Marauroropck : MI'TY um. I'. 1. HocoBa, 2019. - 1
CD-ROM. - ISBN 978-5-9967-1691-3. - 3aru. ¢ Tutya. skpana. - URL :

https://magtu.informsystema.ru/uploader/fileUpload?name=4032.pdf&show=dcatalogues
/1/1532661/4032.pdf&view=true

- MakpooOBeKT. - TekcT : 37eKTpoHHBIN. - CBeienus 1ocTyHbl Takke Ha CD-ROM.

2. UBanos, 0. H. OcHOBBI MeXTyHAPOJHON CTATUCTHKH | yUeOHHUK / 1o 001, pel. a-pa
skoH. Hayk FO.H. UBanoBa. — Mocksa : UH®PA-M, 2018. — 621 c. — (Briciiee oOpazoBanue:
bakamaBpuar). - ISBN 978-5-16-003641-0. - Tekcr : onekrponnbri. - URL:
https://znanium.com/catalog/product/945546 — Pexxum qocTyra: 1o HOomHuCKe.

B) MeToauyeckne yKazaHus:

1. A.H. Yepuos, T.Il. CemenoBa, E.b.AranutoB ¥YnaneHue H30BITKOB TEIUIOTHI W3
MOMEIIEHUI BBIYUCIUTENBHBIX MEHTPOB [Tekcr]:Metoaudeckne yka3aHus K JiabopaTOpHOU
pabore/Maruurtoropck: M3n-Bo Maruutoropck. roc. Texs. yu-ta uM. [.J1. Hocosa, 2012. 10 c.

2. T.II. CemenoBa, H.I'. 3nokazoBa Omnpenenenne KodQ(OUIIMEHTOB MECTHBIX
compoTuBiieHud  Bo3ayxoBonoB[Tekct|:Meronuyeckue  ykazaHus K  JiabopaTOpHOMH
pabore/Maruauroropck: M3n-Bo Marauroropck. roc. TexH. ya-ta um. [.11. Hocosa, 2014 — 6 c.

3. T.II. CemenoBa, M.C KabnykoBa MWcmbiTaHue aBTOHOMHOTO KOHAHMIIMOHEPA
[Texct]:Metoauueckue ykazanuss Marautoropck, M3n-Bo Marauuroropek. roc. TexH. yH-Ta UM.
I''". Hocosa, 2015 -6 c.

r) [Iporpammuoe obecneuenue u UaTepHer-pecypcebi:

IIporpammHoe o0ecneuenne

HaumenoBanue .
1o Ne norosopa Cpox 1eicTBus TUIICH3UN
MS Office Ne 135 oT Gecepoaro
2007 17.09.2007
7Zip CBOOOJTHO 0ecCpovHO
FAR Manager [cBo6oaHO OECCPOYHO
Linux CcBOOOJTHO 0eCCpOUHO

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HasBanue xypca CchblIKa
Wndopmanvonnas  cucrema -
HopMaTuBHBIE TNpaBOBBIE  AKTHI,
OpraHU3alMOHHO-PACTIOPAAUTENBH
bl€ JOKYMEHTBI, HOPMAaTHUBHBIE U
MCETOIMNYCCKHUC JOKYMCHTEI )41

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashc
hita-informatsii

Mexnyua Hasg aza . .
CKNYHApOA Oas http://link.springer.com/
ITOJTHOTCKCTOBBIX )I(y]C)HaJ'IOB

HHUB HNTCTCKas - .
YHHBEpCHTETC https://uisrussia.msu.ru
nHGOPMAITMOHHAS cucTeMa

0a3a IMAaHHBIX MMATEHTHOTO IIOWCKA -

6a3a manusix Orbit Premium edition https://www.orbit.com/



https://magtu.informsystema.ru/uploader/fileUpload?name=4032.pdf&show=dcatalogues/1/1532661/4032.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4032.pdf&show=dcatalogues/1/1532661/4032.pdf&view=true
https://znanium.com/catalog/product/945546
https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-informatsii
https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-informatsii
http://link.springer.com/
https://uisrussia.msu.ru/
https://www.orbit.com/

DNEeKTPOHHBIE PECYpPChl  OMOIMOTEKH
MI'TY um. I'.11. HocoBa
Poccuiickas I'ocynapcrBennas
oubmnoreka. Karamoru
Nudopmanmonnas cucrema - EguHoe
OKHO JIOCTYyIa K HMHGMOPMAIMOHHBIM

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

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

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

Harmwmonanbaasa
UH()OPMAIIOHHO-aHATUTHYECKAS URL: https://elibrary.ru/project_risc.asp
cucteMa —  Pocculickuii  MHJIEKC

OneKkTpoHHass 0aza  MEePUOJAMYECKHUX
m3manuit East  View Information
9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIHTILIHHBI (MOLYJIs1)

https://dlib.eastview.com/
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Ipuioxkenne 1
6 Y4eOHO-MeTOoqMYECKOE 0OOecTIedeHHe CAaMOCTOATE/IbHOM padoThl CTYyAeHTOB
O1neHOYHBIE CPECTBA ISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MPOMEKYTOYHOM aTTECTAIIH T10
UuTOoraM OCBOCHHUA AUCHUIIIINMHBI.

IIpumepHbie MHAMBUAYAJbHBIE JoMamHue 3aaanus (U13)

1. Tennosnepeemuyeckas cucmema nPOMbIULIEHHO20 NPEONPUAMUA U ee XAPAKMEPUCUKA
OO0m1as xapakTepuCTHKA TEIJIOIHEPreTHIECKOM 1 3HeprorexHoorudeckoit cucreM (TOC u 3TC)
npoMbInUIeHHBIX Tipeanpustuid (I11T1).

3uauenue TOC I nanst 3¢ heKTUBHOTO MCTIOIH30BAHKS TOIUTUBHO-YHEPTETHUECKUX PECYPCOB
(TOP), ux xnaccupukamms.

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

TOC III na npumepe METAILTYPru4ecKoro KOMOMHATA C MOJHBIM TEXHOJIOTUYECKUM LIUKIIOM.
3agava ontuMmanbHoro noctpoenus TOC I1I1.

TonnuBHBIM 6alaHC peaTbHOr0 METALTYPrHi4ecKoro KOMOMHATA.

[TprunHBI OONMBIINX 3HAYEHHUH PACXOA0B TOILTMBA HA BBITYCK €IUHULIBI MPOTYKIIUU
MPOMBIIIICHHBIMU TPEIIPUATHSIMU.

ITytu sxoHOMUU TOP.

2. Bnympennue snepeopecypcsbl u ux UCnoib308anue 8 cucmemax meniodnepocuabocenus 111
PeanpHbIe Tpadmku BEIXOa U MOTPEOJICHUS YHEPTOPECYPCOB U X YUET.

[TonsiTve BHYTpeHHHUX dHEpreTuyeckux pecypcon (BOP) I1I1.

OcoOenHoctu ucnonp3oBanus BOP, ux sHepretnyeckuii moTeHIHAIL.

['oprounie 1 TemIOBbIE BHYTPEHHUE YHEPTOPECYPCHI.

MeTo/p1 onpesiesieHrs: BEJIMYKUHBI BBIX0/Ia TOPIOUMX U TeI1oBbIX BOP.
DOHeprerudeckas 3QPeKTUBHOCTH UCTONb30BaHus BOP.

Oco0eHHOCTH OTpeieNieHus] YKOHOMUU TOIUIMBA, IIPH MCIIOIb30BaHUH roproynx BOP.
Omnpenenenre SJKOHOMHUHU TOTIIMBA IIPU UCIOJIb30BaHUU TEIIOBBIX BOP.
DxoHoMmuueckas 3 (HEKTUBHOCTD UCTIONB30BaHusa BOP.

Buyrpennue snepreruueckue pecypebl u TOC I1I1.

3. TOC 111 memannypeuuecko20 KOMOUHAmMa ¢ NOJHbIM MEXHOI02UYECKUM UUKTOM

CTpyKTypa TeII0 HEPTreTHIECKON U SHEPTOTEXHOIOTUYECKOM CHCTEM KOMOUHATA.
DHepreTu4eckue XapakTepPUCTUKA OCHOBHBIX TPOU3BOJICTB (KOKCOXHMMHUECKOE,
arfioMepaMoHHoe, IOMEHHOE, CTaJIeIaBUIIbHOE, TPOKATHOE).

4. Tennoesoui bananc Il e2o knaccuurkayus u cmpykmypa

[TpuHUIMIIBI COCTaBIEHUS TEIJIOBOTO OajaHca.

CtpyKTypa TEIIoBOro 6aianca npeanpusITHi, €ro BUIBI.

TennoBoii 6anaHc MOTPEOUTENEH TETIIIOTHI.

[TapoBoiil u KOHJEHCATHBIN OaTaHChl NPEAIPUITHS.

TennoBoii GanaHc npeanpuaTusi ¢ COOCTBEHHOMN KOTEIbHOM.

Pacxo/pl TEMI0TH Ha TEXHOJIOTHYECKNE HYXIbI, OTOINIEHUE, BEHTUIISILIUIO U CUCTEMY TOpSYETO
BOJIOCHA0KEHMUSI.

VY aenbHbIE HOPMBI TEIUIOTHI HA BBIPAOOTKY OT/AEIBHBIX BUAOB MPOAYKIIUH, BIUSHUE OCHOBHBIX
(bakTopoB.

TonnuBHO-3HEPreTHYECKU U MaTepUaIbHbIA OalaHCHI OT/IEIbHBIX POU3BOJICTB
METaJTypruuecKoro KOMOMHATA C MOJTHBIM TEXHOJIOTUYECKUM IIUKIOM U KOMOHMHATA B 1[€JIOM.
OcHOBHBIE OHATHS FKCEPreTUUECKOI0 aHAIN3A.

CocraBiieHHe IKCEPreTHIECKOTo Oaanca.



[TpuMepbI cocTaBICHUS IKCEPTeTUIESCKOTO OaiaHca HEKOTOPBIX OCHOBHBIX TPOM3BOJICTB
METAILTyPrHYeCKOT0 KOMOMHATA.

5. Memoouwl ceedenus banrancos coprouux BOP

OcoOeHHOCTH HCIIOJIB30BaHus roprounx BOP.

Mertopl cBenieHus 6anaHcoB roprodnx BOP u cHIKeHUs uX moTepsb.

bydepnubie norpedbuTenu roprounx BOP.

MeTo1pl UCTIOJIB30BaHUS MTEPUOJINYECKIX BBIXOJIOB TOPIOYHX T'a30B.

KoHcTpykius 1 0coOeHHOCTH pabOThI aKKYMYJIATOPOB Ta3a (ra3royibJIepoB).
CXeMBbI UCITOJIb30BAHUS TIEPHOANYCCKUX BBIXOJ/IOB TOPIOUUX Ta30B C IPUMEHEHUEM
AKKYMYJISTOPOB TETUIOTHI.

6. Memoowi ceedenus 6arancos npouss00CmeeHHo20 napa

[TprunHBI BOSHUKHOBEHHUS JIe0aIaHCOB Mapa.
MeTto bl cBeZieHUs OaaHCOB MPOU3BOICTBEHHOTO MMapa.
Hcnonb3oBanue 3aBoackoil TOL] B kauecTBe 3BeHA, 3aMBIKAIOIIET0 OATaHC MPOU3BOICTBEHHOTO
napa 1o 3aBojy.
AKKYMYJISITOPBI I1apa.
BripaBHHUBaHKE MapONPOU3BOAUTEILHOCTH YTUIN3AIMOHHBIX YCTAHOBOK 3a CHET UCIIOJIb30BaHUSA
MOATONKH C PELIUPKYJISIIUEH ra30B.
[TrkoBbIE TAPOBBIE KOTJIBI.
Hcnonbp3oBanne U30BITKOB Mapa yTUIW3AIMOHHBIX YCTAHOBOK, B TOM YHCJIE JUIsl BRIPAOOTKHU
3JIEKTPOIHEPTHUH.
7. Husxonomenyuanotvie BOP
Huzkonorennuansasie BOP, onpenenenue u kinaccuduxaus.
[ToBrbileHNE naBIeHMs Mapa B TypOOKOMIIpeccopax.
Ce30HHOE HCTI0Nb30BaHKe (PU3MUECKOHN TEeTIOTHI Ta30B C HU3KOH TeMIepaTypou.

CxeMbl UCIOJIb30BAHUS TETIOTHI OXJIAKICHHUSI KOHCTPYKTUBHBIX 3JIEMEHTOB TEXHOJIOTHUYECKUX
arperaros.

Hcnonp30BaHne HU3KONMOTEHIUANbHBIX BOP B BEHTMIISILIMOHHBIX CXE€MaX MPOMBIIIIICHHBIX
HPEANPUATHI.

8. Ymunuzayuonnwvie ycmanosku

YrunuzanuonHsle ycTaHoBKH (YY) B sHeprocucreMe MpOMBIIUIEHHOTO MPEANPHUITHS.

OO6mas xapakrepuctika Y.

OnTtumansHOE pacnpenenenue roprounx BOP.

Hcnonp30BaHne N30BITOUHOTO J1aBJICHUS Ta30B U )KUJIKOCTEH.

Y TunusanuoHHble yCTaHOBKH, HcTionb3ytomue BOP B Buae ¢pu3znueckoil TemioTk ra3oB, ropsiueit
MPOIYKLIUH, OXJIAXKACHUS JIEMEHTOB KOHCTPYKIIMM arperaroB U T.J.

Br160op nmapameTpoB napa yTUIN3alMOHHBIX YCTAHOBOK.

CxeMbl yCTaHOBKH KOTJIa-yTHJIN3aTOPa B ra30BOM TPAKTE TEXHOJIOTUYECKOTO arperara.

9. Komnnexcroe ucnonvbsosanue 20prouux u meniogvix BOP

KommiekcHoe 1cosib30BaHle TOPIOYUX U TeIIOBEIX BOP, a Takke n30bITOYHOTO 1aBIeHUS Ta3a

Ha IpUMEpPE TOMEHHOTO TPOU3BOCTBA.
CxeMbl MPUMEHEHHUS Fa30BBIX YTHIIM3AIIMOHHBIX OECKOMITPECCOPHBIX TYPOUH U UX OCOOEHHOCTH.
Hcnoap30BaHme TETIOTHI JAOMEHHOT'O rasa, yxXoJsaluX ra3oB 10MCHHBIX
BO3AyXOMOAOTPEBATEIIEH,

Hcnoap30BaHme TETIOTHI mapa CUCTEMBI UCITAPUTCIIbHOTO OXJIAXKACHUSA U TCIJIa JOMEHHOT'O
IaKa.



IIpumepHbIie TeMmbl npakTHYeckux 3ansaTuid (IITII3)

1.

2.

PacueTsl mo ompezaeieHHI0 BBIXOJA TEIJIOBBIX M roprounx BOP m ux sHepreTudyeckoro
MOTCHIIHAIA.

OnpeneneHre 3KOHOMHUM TOIUIMBA, MPU HUCIHOJb30BaHus roprounx BOP. Pacuer crenenu
CYXOCTH U SHTAJBIIUU BJIQXKHOTO Tapa, MOJy4aeMoro Ha yTHJIM3AIMOHHBIX YCTaHOBKAX C
WCITOJIb30BaHUEM OaTaHCOBBIX YPaBHCHHH.

Oripezenenre YJKOHOMUU TOIUTMBA, IIPU UCTIOIb30BaHUM TEIUIOBBIX BOP miis ciyvyaeB Hanuuus
Ha 3aBoji¢ KOTeIbHBIX 1 TOII,

Pacuetsl napameTpoB napa yTUIN3aIUMOHHBIX YCTAaHOBOK. BHIOOp ONTHUMAaNBHBIX MapaMeTpoOB
rapa rnpu yTUiIn3aiuu TerioBbix BOP.

Pacuer mapamMeTrpoB AOMEHHOrO Ta3a 3a Ta30BOM YTUIM3AIMOHHOW OECKOMIIPECCOPHOMU
TypOHMHOH M €€ MOIIHOCTH IIPH PAaCIIUPEHUH HACBIIIIEHHOTO JOMEHHOTO rasa.

Pacuer TennoBoro 0anaHca JOMEHHBIX BO3/yXOHArpeBarTeseu.

TennoBoii pacdyeT MapoBOTO aAKKyMyJATOpa C  OINPEACIICHHEM aKKyMYJIHPYIOIEeh
CIOCOOHOCTH, €r0 BOJSTHOTO M T€OMETPUUECKOT0 00BheMa.

OrnpezesieHre SKOHOMHUH TOIUTMBA 33 CYET MOBBIIICHUS JIaBJICHUS ITapa HU3KUX MapaMeTPOB B
KOMITPECCOpax.

Pacuet TerioBoro 6anaHca JOMEHHOT'O MMPOU3BOICTBA.



[Ipunoxenue 2

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

a) [lnanupyembie pe3yjbTAaThl 00yUeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS POMEKYTOUHON ATTeCTAlUM:

CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouyHble CpPEeACTBA

IIK -3 — Cnioco0eH Kk coopy, 00padoTKe, aHATU3Y U 0000IIEHUIO Pe3YJIbT

aTOB 3KCIICPUMCEHTOB U HCcciaeT0BaHUH B COOTBeTCTBleHIeﬁ 00J1aCTH 3HAHUH

[IK-3.1

OcymectBisger coop, 00pabOTKy, aHaTIU3 U
0000111eHIE Pe3yNIbTaTOB IKCIIEPUMEHTOB U
HCCIIeJOBaHUH

OCHOBHBIE METOBI IKOJIOTUYECKON 0€30MaCHOCTH Ha CIEIYIOIINX

MIPOM3BOJICTBAX, METO/IBI pacueTa YHEProdaraHCOB:

1.006m1as xapaKTepuCTHKa TETNIOOHEPTETUYECKON U YHEPTrOTEXHOIOTHIECKON

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

2.PaumnonansHoe nocrpoenue TOC I1I1, kak onuH U3 myTell SKOHOMHUH

SHEPropecypcoB.

3. TonnuBHBIN OanaHc peaJbHOr0 METATYPrUuecKoro KOMOMHATA.

4.PeanpHble rpadMKH BBIXOJA U MOTPEOJICHNS SHEPIOPECYPCOB U UX YUeT.
ITonsiTvie BHYTpeHHUX 3HepreTudeckux pecypcos (BOP) II1.

5.0cobenHoctu ucmnonb3oBanus BOP, ux sHepreTuyeckuii moTeHIINAN.

6.'oprourie 1 TEIIOBbIE BHYTPEHHUE SHEPTOPECYPCHI.

7.Metozbl onpeneneHns BeIMYMHbI BBIX0Aa FOPIOYKX U TErIoBbix BOP.

OHepreruyeckas 3pPeKTUBHOCTH UcTioNb3oBaHust BOP.

OcobeHHocTH onpeaeneHusl 3KOHOMUH TOIUIUBA, TPHU UCIIOJIb30BAHUN TOPIOYHX

BOP.

8.OxoHomuueckast 3pPpexTUBHOCTD Hcoib30Banus BOP.

9.CtpyKTypa TENI03HEPreTHYECKON U SHEPTOTEXHOJIOTMUECKOM CUCTEM

KOMOMHATA.

10.ITpuHIUIIBI cOCTaBIICHUS TEIUIOBOTO Oananca. CTpyKTypa TEIIOBOTO

OanaHca mpeAnpHUsITUN, €T0 BUIBI.

11.TenoBoii 6anaHCc MOTPEOUTENCH TETIOTHI.




CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl O0yYeHHS

O1eHOYHEIE Cpe€acTBa

12.ITapoBoii 1 KOHJICHCATHBIN OAJTAHCHI TIPEATIPUATHS.
13.ToruMBHO-PHEPTEeTHUECKUI M MaTepUAIIbHBIN OallaHChI OTJAEITBHBIX
MIPOU3BOJICTB METAJUTYPrUYECKOro KOMOMHATA € MOJHBIM TEXHOJIOTHYECKUM
IUKIIOM U KOMOHMHATA B I[EJIOM.

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

15.CxemMbl UCTIONIB30BAHUS MIEPUOANUECKUX BBIXOJIOB TOPIOYUX T'a30B C
MIPUMEHEHUEM aKKyMYJIATOPOB TETUIOTHI.

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

17.BelpaBHUBaHUE APOIIPOU3BOIUTENBHOCTH YTHIN3ALUOHHBIX YCTAHOBOK 32
CYET MCNOJb30BaHUs OATONKH C PELUPKYIIALUEHN Ia30B.

18.Mcnionp3oBanue M30BITKOB Napa yTUIN3ALMOHHBIX YCTAHOBOK, B TOM YHCIIE
JUISL BBIPAOOTKHU 3JIEKTPOIHEPTHH.

19.CxemMbl UCTIOIB30BAHUS TEIIJIOTHI OXJIAXKACHUS KOHCTPYKTHBHBIX 2JIEMEHTOB
TEXHOJIOTHYECKUX arperaTosB.

20.YTunu3anuoHHbie yeTaHOBKY (YY) B DHEProCUCTEME MPOMBIIIIIEHHOTO
MpEANPUSITHSL.

21.Hcnonp3oBaHre N30BITOYHOTO JIABJICHHS Ta30B U )KUIKOCTEH.

22 .KoMmiekCHOE HCTOb30BaHUE TOPIOYMX U TeIoBbiXx BOP, a Takke
M30BITOYHOTO JJABJICHUS Ta3a HA IPUMEPE TOMEHHOTO TIPOU3BOJICTBA.

23. Mcrionb30BaHKE TEIIOTHI ITapa CUCTEMBI HCITAPUTEIBHOTO OXJIAXKICHUS U
Tera

K -3.2

HOZ[FOTaBJII/IBaeT MPCATIOXKCHUSA OJI1 COCTABJIICHU A
IJIaHOB U MCTOAUYCCKUX MTPOTpaMmM
OKCIICPUMCHTAJIbHBIX I/ICCJIGI[OBaHI/Iﬁ u
pa3paboTOK, MPAKTHYECKUX PEKOMEH AN 110

[IpakTrueckue 3ananus

KoHcTpykTHBHAs cxema 3/1aHHsI [1eXa BHIIOJIHEHA U3 IITAKOOETOHHBIX OJIOKOB
tosuHon 400 MM U 1TOJIOM, PacloNOXKEHHOM Ha rpyHTe. [lokpbiTHe 31aHu4
(kpsIa), mpeacTaBisieT COO0H MOHOJIUTHYIO JKEJIE300€TOHHYIO TUTUTY




CTpyKTYpHBIN 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl O0yYeHHS

O1eHOYHEIE Cpe€acTBa

HCIIOJIHCHHUIO UX PC3YJIbTATOB

tonmuaor 200 MmM. CBeTomnpo3pavyHbie 3anojHeHus (0KHA), TuIomaabpio 420 M,
BBITNIOJTHEHBI B IIEPEIIETaxX U3 AIIOMUHHUEBBIX CILIABOB C  OJHOKAMEPHBIMU
creknonakeramu. Pazmepsl 3manust 100x23 M, Beicota 10 M. CTpoUTENBCTBO
1exa OTHOCUTCS K 3acTpoiike 10 2000 r.

. Paccuurarp Temonorepu depe3 orpak/arolire MOBEPXHOCTH 11€Xa,
MPEAJIOKUTh PEKOMEHAAIMNH M0 UX PEKOHCTPYKIIMH B COOTBETCTBHH CO
CHulI 23




0) Ilopsiiok nmpoBeaeHUS MPOMEKYTOUYHOM aTTeCTAIMU, IOKA3ATEJIM U KPUTEPUH
OLlCHUBAHMUSL:

[TpomMexxyTodHast aTTeCTAIUS [0 TUCIUTUINHE «DHEProOamaHchl MPEAIPUITANY BKIIOYACT
TEOPETUIECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS O0YUAIOIIMMICS 3HAHHM,
MIPU YCJIOBUU BBITIOJIHEHUS TEKYIUX MPAKTUYECKUX 3aJJaHUM, BBISBIISIONINX CTEIICHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIIAJCHUIA, TPOBOAUTCS B (hOpMe IK3aMEHa.

DK3aMeH M0 JaHHOW AUCLHUILUIMHE MPOBOJUTCS B YCTHOU (hopme.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO0» — 00y4aloUI1iics MOKa3bIBaeT BHICOKUN YPOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIHH, T.€. He MeHee 90% OT 001Iel TpyA0EeMKOCTH TUCIUILTHHEI;

— 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/J0BJETBOPHUTEIbHO» — 00yUYaIOUIUIICS MOKa3bIBaE€T NOPOTOBBIA 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 BOCIIPOM3BEICHUS M O0BSICHEHUSI HHPOPMAITUHU, HE MOXKET
MOKa3aTh MHTEIUIEKTYaIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1a4



