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Jluer akryaamn3zanuu pado4eii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CcyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roly Ha 3acefaHuu Kapeapsl TerIoTeXHHYSCKUX M SHEPTeTUICCKIX CUCTEM

IIporokomor 20 . Ne
3aB. kadeapoii E.I'. Hemmopenko

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa u ogo0pena st peanmsanuu B 2025 - 2026
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl TermIoTeXHUYECKHX M SHEPTeTUICCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.I'. Hemmopenko

PaGouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena s peanuszauu B 2026 - 2027
yueOHOM rofy Ha 3acefaHuu Kageapsl TermIoTeXHHYECKUX U SHEPreTUYECKUX CUCTEM

[Iporokom ot 20 . Ne

3aB. kadeapoii E.I'. Hemmopenko

PaGouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpeHa s peanuszauu B 2027 - 2028
y4eOHOM roly Ha 3acefaHuu Kapeapsl TerIoTeXHHYSCKUX M SHEPreTUICCKIX CUCTEM

[Iporokomor 20 . Ne

3aB. kadenpoii E.I'. Hemmopenko




1 Ilesin ocBOEHMS AMCHMILINHBI (MOYJIAA)

[enpro ocBoeHUst AUCHHUILTUHBI «Termodu3nka» SBiIsSeTcs n3ydeHue QyHIaMeHTATbHBIX
3aKOHOB IIEPEHOCA TEIUIOThI, COBPEMEHHOMN TEOPUHU TEINIOOOMEHA U MPUMEHEHHE X B TETUIOBBIX
pacderax HarpeBa M OXJaXKICHUS TeN Pa3IUdHON (HOPMBI ¢ PA3TMYHBIMU TEIUIOPUINICCKUMU
cBoiicTBamu; GOPMUPOBAHUE y CTYACHTOB, HA OCHOBE IMOJIYUCHHbIX 3HAHUM U YMEHUH, HABBIKOB
WX IPUMEHEHUS B IPO(HECCUOHATILHOM ICITEILHOCTH IPH PEIICHUs MPOPECCHOHATBHBIX 3a71a4.

2 MecTo IMCHUILTHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

HucuumuinHa Temnodu3uka BXOOUT B 00s3aTENbHYI0 YacThb Yy4YyeOHOro IUIaHa
00pa3oBaTesIbHOI IPOrPaMMBI.

Jiis  u3ydeHUs  AMCUMIUIMHBL ~ HEOOXOAMMbI  3HaHUS  (YMEHMs,  BIAJEHUs),
chOpMHUPOBAHHBIC B PE3YJIbTATE U3YyUESHHS JUCIUTUINH/ TPAKTHK:

dusuka

OCHOBBI METAJITyprU4€CKOro MpoU3BOICTBA

Maremaruka

3HaHus (YMEHUS, BIAJ€HUs), OTYYEHHbIE IPU U3YyYEHUU AAHHON AMCLMILIUHBI OyIyT
HEO0XOIUMBI JUIsl U3YyUEeHHUS TUCIUITIINH/TIPAKTHK:

CoBpeMeHHbIE TEXHOJIOTHH pecypcocOepeKeH sl B YepHOU METaJLITypruu

Mertannypruyeckas TeI0TeXHUKA

Teopus 1 TeXHOJIOTUS JOMEHHOT'O ITpolLecca

Teopus ¥ TEXHOJIOTUS OKYCKOBAaHUS KEJIE3HBIX Pyl

Kosmesas 06paboTka cramu

JlureiiHoe MPOU3BOACTBO

MeTo/b1 HcclieI0BaHNs MaTEPUAJIOB U IPOLIECCOB

MonenrpoBaHue IpoLEcCOB U 00BEKTOB B METAJLIIypIUU

HoBble TeXHOJIOIMUECKUE PELICHUS B METAJUTyPIHU YEPHBIX METAJUIOB

Pa3nuBka u KpucTau3anus craiu

3 KomnereHunu o0y4arouierocsi, popMupyemMbie B pe3yibTaTe 0CBOCHUS

AUCHMILIMHBI (MO1YJIf) U IVIAHUPYeMble pe3y/ibTaThbl 00y4eHUs

B pe3ynbrate ocBoeHUs qUCHMILIMHBI (Moyist) «Temnodgu3sukay o0ydyaromuics 10IKeH
00Ja1aTh CIeAyOUMMU KOMIIETCHIUSIMMU:

KOI[ HHIUKATOopa I/IHI[I/IKaTOp JOCTHIXKCHUA KOMIICTCHIIN

OIIK-2 CnocobOeH y4yacTBOBaTh B MPOEKTUPOBAHMU TEXHHYECKHUX OOBEKTOB, CHUCTEM H
TEXHOJIOTMYECKUX IIPOLECCOB C YYETOM JKOHOMUYECKHX, HSKOJIOIMUECKUX M COLHUAIbHBIX
OrpaHUYECHUHN

OIlK-2.1 [TpoBOIUT TEXHUKO-IKOHOMHUYECKOE OOOCHOBaHHE U HKOHOMHUYECKYIO
OLICHKY MPOEKTHBIX PELICHUN U MH)KEHEPHBIX 3a71a4

OIIK-2.2 [IpoBOAUT OLIEHKY MPOEKTHBIX PEIICHUI U MHKEHEPHBIX 33/1a4, B TOM YHCIIE
9KOJIOTMYECKYIO

OIIK-2.3 AHanu3upyeT W OIEHHBAaeT  paboTOCHOCOOHOCTh  MPENNpPHUATHS
(TeXHUYECKHX OOBEKTOB, CHCTEM WU IMPOILIECCOB) C YYETOM COLUATBHBIX
OrpaHUYCHUUI




4. CTpyKTYypa, 00BEM M COlepKaHNe TUCHHUIIINHBI (MOIYJIA)
OO6miast TpyI0EMKOCTh AUCIUIUIMHBI COCTABISIET 3 3a4yeTHhIX enuuull 108 akaa. yacoB, B TOM

qHUCIIe:

— KOHTaKTHas padora — 68,95 aka. yacos:
—ayauTopHas — 68 akaj. 4acos;

— BHeayutopHas — 0,95 akaj. 4acos;

— camocTosTenpHas padorta — 39,05 akas. yacos;

— B (popMe npakTHIECKO MOATroTOBKH — 0 akas. 4ac;

d)opMa aTTCCTalluH - 3a4€CT

AynutopHas 3 s
o | womrakTHAs pabora E = DopMma TEKyILEro
=
5 B aKaJ. yacax 3 Bun KOHTPOJIS
Pasnen/ Tema 3 (B axan ) £ y p Kon
g 3 © |caMOCTOATENbHOM! | yCcIIeBaeMOCTH U
JCIUTUTAHBI 5 £ = ., | xommeTenIN
@) g £ paboThI MPOMEKYTOYHOM
Tlek. mab. | mpaKT. z'S aTTecTamuu
3aH. 3aH. | O &
1. Paznen 1. [lonsaTue
TEIUIONEpeaayn
CaMocTosATeNbHOE
n3ydeHue
1.1  TepMmoauHamuka U yueOHO
MexaHuka ra3oB. OCHOBHEIE JIATEPaTypHI;
CBEJICHUS. DHTaNbIHS, MOATOTOBKA K OIIK-2.1,
TEIUIOTA. OcHOBHbIE 3 3 6 nabopatopuoit | Koncmekr nekiuii.| OIIK-2.2,
YpaBHEHUS TEYCHHUS rasa. pabore. OIIK-2.3
OCHOBHBIE  CBEJICHHUS U3 ITpopaboTka
MEXaHUKH I'a30B. COOTBETCTBYIOIIN
X BOIIPOCOB
paszaena 6.
1.2 Pexumbpl  OBHOKEHHSA
KHUIKOCTU. VcTeueHue rasza CaMocToATENbHOE
gepe3 OTBEPCTHSI. n3ydeHue
VYpaBHeHue Bbepuynnu. yueOHO
CrpyliHOe NBIDKEHHE Trasa. JUTEPaTypPHI;
Temnmo- u  MaccomepeHoc. MOJATOTOBKA K OIlK-2.1,
SBnenwns, 3aKOHBI u| 2 5 5 6 nabopatoproii | Koncmekr neximii. [  OITK-2.2,
YpaBHEHHUS nepeHoca pabore. OIIK-2.3
BeIIECTBa, Tera u IIpopaboTka
UMITYyJIbCa: COOTBETCTBYIOIIN
TEIIONPOBOJHOCTB, X BOIIPOCOB
KOHBEKIIHS, U3JIy4eHue, pasnena 6.
T dysus.
CamocTosATeNnbHOE
U3ydCHHE
1.3 TenonpoBOJHOCTD. Y .
yueOHO#
JuddepenuunansHoe
ABHEHIE JIATEPaTypHI;
¥£HJIOH OBOHOCTH HOATOTOBKA K OIIK-2.1,
Termonp OBOHHOCTL' Hou 2 4 6 nabopatoproii | Koncmekr seximit. [ OITK-2.2,
P p pabore. OITK-2.3
CTaIlHOHAPHOM u
IIpopaboTka
HECTAI[MOHAPHOM  PEKUME.
COOTBETCTBYIOIIH
Tenmonepenaua
X BOIIPOCOB
paszaena 6.




1.4 KOHBEKTHBHBIN TEILIO- U
CamocrosTespHOe
MaccoIepeHoc npu
U3ydCHHE
CBOOOIHOM u N
yueOHo#
BEIHYXKJICHHOM TEUCHUH. .
T'upponnnamudecknit U JUTEPATYPEL,
Temfosoﬁ HOTpaHrYHbIE TIOATOTOBKA K OIK-2.1,
- Pazu::umHHmﬁ 2 5 6 1 naboparoproii | Koncmekr neximii. [ OITK-2.2,
) pabore. OIIK-2.3
TEIIO- W MAacCONepeHOoC.
ITpopaboTka
OCHOBHBIE ~ MOHATHSA |
COOTBETCTBYIOLIH
3a-KOHBL. BuIBI JTydncTBIX
N X BOIIPOCOB
MIOTOKOB. CnoxHbIH
pasnena 6.
TEIIIO00MEH.
Hroro no pazneny 12 17 24 4
2. Pazgen 2. Tenmorenepanus
CamocrosTensHoe
n3ydeHue
yueOHo#t
2.1 Tenmorenepanus 3a c4eT TUTEPaTypPHI;
CHKUTAHUS TOILJIUBA. MOJTrOTOBKA K OIlK-2.1,
OCHOBHBIE XapaKTEPUCTHUKU 3 4 1,2 nabopatoproii | Koncmekr neximit. [ OITK-2.2,
tomnuBa. OCHOBBI TEOPUH pabore. OIIK-2.3
TOpCHUSI. IIpopaboTka
COOTBETCTBYIOIIH
X BOIIPOCOB
paszaena 6.
CamocrosTespHOe
n3ydeHue
eOHoi
2.2 Pacuersl moNHOTO H i
JITEPaTypPhI;
HETIOJTHOTO TOpEHHUS
TomMBa. YCTpoiicTBa i foAroToBka K OIK-2.1,
) 2 6 0,15 | maboparopnoit |Koncnekr nekuuid.| OIIK-2.2,
COKUTaHHUS TOIUTHBA.
pabore. OIlK-2.3
Temorenepanust 3a  cyer
ITpopaboTka
3JIEKTPOIHEPTHH.
COOTBETCTBYIOLIH
X BOTIPOCOB
pasnena 6.
Hroro no pazmeny 5 10 135,05
Hroro 3a cemectp 17 17 34 5,35 3auéT
Htoro mo guciuiinHe 17 17 34 39,05 3a4er




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

Jliig pemeHus: NpeayCMOTPEHHBIX BUAOB y4e€OHON pabOoThl MPU U3yYEHUU JUCLUILIMHbI
«Temnodusuka» B KauecTBe 00pa30BaTEIbHBIX TEXHOJIOTUN UCTIONB3YIOTCS KaK TPaIUIOHHbIE,
TaK ¥ MOJYJIbHO-KOMIIETEHTHOCTHbIE TexHosioruu. Ilepenaua HEOOXOOUMBIX TEOPETUUYECKUX
3HaHUH © (QopMUpOBaHWE TMPEICTABICHUA MO KypCcy TPOHMCXOAWT C NPUMEHEHHUEM
MYJIbTUMEAMMHOr0 000pynoBaHUA. JIEKIMOHHBIH MaTepuan 3aKperuisieTcss Ha MPaKTUYEeCKUX
paboTax, Ir7ie MPUMEHSETCSI COBMECTHAs JESITEIbHOCTh CTY/IEHTOB B IpYIIE, HallpaBJi€HHAas Ha
pelieHre oOmIel 3aayd MyTeM CJIOXKEHUs pe3yJbTaTOB WHIAMBHUIYalbHOH pabOThl 4YJIEHOB
rpynnsl. [l pa3BUTHS U COBEPUICHCTBOBAHUS KOMMYHMKATHUBHBIX CIIOCOOHOCTEH CTYJEHTOB
OpPraHu3ylOTCA NPAKTUYECKUE 3aHATHUS B BHUJE IMCKYCCHM, aHaiM3a peajbHbIX MPOOIEMHBIX
CUTyallMid W MEXIUCHHMIUIMHAPHBIX CBSA3EH W3 pa3IMYHBIX 00JacTeld B KOHTEKCTE pemraeMoit
3agaun. CamocTosTeNnbHas paboTa CTUMYJIMPYET CTYACHTOB K CaMOCTOSITEIbHOW IpopaboTKe
TEM B IDOIIECCE MONTOTOBKH KOHCTeKToB U MII3.

6 YueOHO-MeTOAMYECKOE 00ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00y4aroIMXCs
[IpencraBieHo B mpuiiokeHuu 1.

7 OueHoYHbIE CPeICTBA 1JIsl IPOBEIeHUs IPOMEKYTOUHOM aTTecTaluu
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe M MHPOPMAILHOHHOE O0ecneyeH e JUCIUIIIMHBI (MO1YJIs1)

a) OcHoBHas JIUTEpaTypa:

1. Cemenos, 1O. I1. OcHoBHI Temmomaccooomena : yue6. mocobue / FO.I1. CemenoB. —
Mo-ckBa : MHOPA-M, 2019. — 246 c. — (Briciiee oOpa3oBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/textbook 5b4c72d22046e3.77590088. - ISBN 978-5-16-013601-1. -
TekcT : aneKTpoHHbIH. — PesxuM noctyna: https://znanium.com/catalog/product/945242

2. lipetkoB, ®.®. TemmomaccooOMeH [DNEKTPOHHBIA pecypc]|: Y4eOHHK i BY30B /
LBet-k0B ®@.D. - M. : U3garensckuii sjom MOU, 2017.

Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785383011720.html

0) JonosiHuTe/IbHAA JINTEPAaTypa:

1. Mupam, A.O. Texauueckas TepMoguHaMuKa. Teriomaccooomen / A.O. Mupawm, B.A.
ITaBnenko - M. : UzpgarensctBo ACB, 2017. - 352 c. - ISBN 978-5-93093-841-8 - Tekcr :
atek-tponneiidi  // OBC  "Koncympramt  crymenta" @ [caiit]. -  URL
https://www.studentlibrary.ru/book/ISBN9785930938418.html - Pexwum goctymna : mo nomucke.

2. Munko, K.b. YucnenHoe peuieHue 3aaad THIPOJUHAMHKU M TEIJIOMAaccoOOMeEHa :
yue6-noe nocobue / K.b. Munko, I'.I'. flupkoB. - M. : MOU, 2020. - ISBN 978-5-383-01425-7 -
Texct : oamekrponnbii // OBC "KoncyneranT crymenrta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785383014257.html - Pexum goctyma : mo noJamnucke.

3. Kynunos, A. A. TemmmomaccooOMmeH : yueOHoe ocodme / A. A. KyauraoB. - MockBa :
NHOPA-M, 2020. - 375 c. - (Bsiciiee obpa3oBanue: bakanaBpuar). - ISBN 978-5-16-011093-6.
- Tekct : snextponnsni. - URL: https://znanium.com/catalog/product/1046937 — Pexum
JOCTYTIA: TIO TIOJIITUCKE.

4. Tenmoniepenaya : yaue6Hoe nocodue : B 2 4. Y. 1. OcHOBBI Teopuu Temonepenaun / B.
C. Yepennuuenko, B. A. Cununpi, A. W. Anucdepos, 0. U. llapos ; moxg pen. B. C.
Uepenuuuenko. — Mocka : MHOPA-M, 2020. — 221 c¢. — (Bricmiee ob6pa3zoBanue:
bakanaBpuar). - ISBN 978-5-16-014715-4. - Tekcr : onektponnsiii. - URL:
https://znanium.com/catalog/product/1001086 — Pexum goctymna: o noucke.

B) MeToan4yecKue yKazaHus:
1. MarBeeBa, I'. H. DxcnepuMeHTanbHOE HCCIeI0BaHUE ITPOLIECCOB


https://znanium.com/catalog/product/945242
http://www.studentlibrary.ru/book/ISBN9785383011720.html
https://www.studentlibrary.ru/book/ISBN9785383014257.html
https://znanium.com/catalog/product/1046937
https://znanium.com/catalog/product/1001086

TeriooOMeHa : yueObHnoe mocobue / I'. H. MatBeesa, FO. U. Taprakosckuii, b. K. Cennukum. - 2-e
u3[., ToAroT. no ned. uza. 2008 r. - Marnutoropck : MI'TY, 2011. - 1 351eKTpoH. ONT. JUCK
(CD-ROM). - 3ari. c TUTYIL. 3KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true. - MakpoOOBEKT. - TeKCT : 2eKTpOHHBIH. - CBeIeHUs TOCTYITHBI TAKXe Ha
CD-ROM.

2. Aranutos, E.b. I'uaporazonunamuka: yueoHoe nocodue [nms By3os]| / E.b. Aranurtos,
M.C. CoxkonoBa. — Marautoropck: MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - ISBN
978-5-9967-1510-7. - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcatalogues/1/1530

r) [Iporpammuoe o6ecnieuenue u UnTepuer-pecypcebi:

IIporpammHoe ob6ecnieyeHue

Hanmenopanme o
1o Ne orosopa Cpoxk neiicTBus JTULEH3UU

MS Office 2007 1y 135 o1 17.09.2007 Seccpouno
Professional

77ip CBOOOIHO 0eCCPOUHO
FAR Manager c¢BOOOJIHO 0eCcCPOUHO
Linux Calculate |cB0OOIHO 0eCCPOUHO
Adobe Reader CBOOOIHO 0eCCPOUHO

HpO(l)eCCI/IOHaJ'[])HLIe 0a3bl JAHHbIX " HH(])OpMaIIHOHHbIe CIIPaBOYHbLIC CUCTEMBI

HasBanue kypca Ccpblika
DnekTpoHHas 0Oa3a mepuoAwueckux usnaHuii|https://dlib.eastview.com/
East View Information Services, OO0 «MIBUC»
Hanmwmonanbuas
WHPOPMALIMOHHO-aHAIMTHYECKAsT ~ CHCTEMa  —
Poccuiickuil _MHIEKC HAy4YHOrO LHUTHUPOBAHUS
ITouckoBas cuctema Axanemus Google (Google|URL: https://scholar.google.ru/
Scholar)
Wndopmanmonnass cucrema - Enmnoe oxHO|URL: http://window.edu.ru/
J0CTyNa K MH(QOPMAaIIMOHHBIM pecypcam
denepanbHOC rocyapcTBeHHOC OFOJKETHOE URL: http://www 1 fips.ru/
YapexKICHUE «DenepanbHbIA WHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTHY
Poccuiickass T'ocymapctBennass OuOmnuorteka. [https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
OnexTpoHHbIe pecypcebl oubnuotexku MI'TY uwm. |https://magtu.informsystema.ru/Marc.html?

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

I'.1. HocoBa locale=ru
MexayHapoaHas 6aza MOJTHOTEKCTOBBIX [http://link.springer.com/
JKypHaI0B Springer Journals

MexayHapoaHas pedepaTuBHas u

https://www.nature.com/siteindex

MIOJIHOTEKCTOBAsl  ClIpaBOYHasi ©0a3a JIaHHBIX
HAYYHBIX U31aHuil «Springer Naturey

ApxuB Hay4yHBIX XKypHaJIoB «HarumoHaabHBIN
ANEKTPOHHO-UH(POPMAITUOHHBIN  KOHI[OPITUYM)»
(HIT HOUKOH)

https://archive.neicon.ru/xmlui/



https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/1119153/989.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcatalogues/1/1530
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://magtu.informsystema.ru/Marc.html?locale=ru
http://link.springer.com/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

Wudpopmanmonnas cucrema -

HopmarusHble mpaBoBble akThl, [hitps:/fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-i

opraHu3anoHHo-pacnopsaures |nformatsii

BHBIC AOKYMCHTEI,

HOPMAaTHBHBIC U METOIMYECKHE
9 MaTepuajbHO-TEXHHUYECKOE o0ecnedeHne JNCIUIINHBI (MOIYJIs)

MarepuanbHO-TEXHHUUYECKOE 00ecrieueHue JUCIUIUINHBI BKITFOUAET:

VY4eOHble ayJUTOPUU JUI IPOBECHUS 3aHATUH JICKIIUOHHOTO THIIA:

- My.HBTHMGI[HﬁHI:IC CpeAacTBa XpaHCHUA, ICPEaAaAYIU U ITPCACTABICHUA I/IH(i)OpMaIII/II/I.

VY4yebHble ayIUTOPUM U NPOBEIEHUS MPAKTHYECKUX 3aHATHH, TPYNIOBBIX U
VHJVBHIyaJIbHBIX KOHCYJIBTALIMMI, TEKYIETO KOHTPOJISA U IIPOMEKYTOUYHOM aTTECTALMHU: - TOCKA,
MelJl.

VY4eOHbIe ayJUTOPUH [T CAMOCTOSITEIbHON PabOThI 00YJarOIIUXCS:

- TepcoHalbHble KoMilbloTepbl ¢ naketoM MS Office, Bbixonom B WHTepHET M C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENbHYIO CPETy YHUBEPCHUTETA.

[TomemieHnne ans XpaHeHMs U NPO(UIAKTUYECKOrO OOCIy)KMBAaHUS y4eOHOTO
000pyI0BaHUS:

- CTeJUIaXH, ce (bl /U1 XpaHeHus yueOHOro 060py10BaHMsI, THCTPYMEHTSI [l PEMOHTA
1a00paTOpHOTo 000PYAOBAHHUS.


https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-informatsii
https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-informatsii

puaoxenne 1
Y4eOHo-MeTOoAMYECKOE 00ecIeYeHHe CAMOCTOATEIbHOI padoThl 00y4alomuXcs

. OCHOBHBIE 32aKOHOMEPHOCTH MEXaHHUKH [T€YHBIX Ta30B.
. CBOOO/IHbIE M YAaCTMYHO OIPAaHUYEHHBIE CTPYHHBIE TEUEHMUS.
. OrpanuyeHHble CTpyiHble TeueHUs. ITHXKEKTOp U 35KEKTOp.
. [loTepu 3HEepruu npu IBUKEHUU razoB.
. Bugpl nepenoca temnorsl. OCHOBHBIE OHATHUS U ONPEIEICHUS.
. Auddepennumanbroe ypaBHEHHE TEILIONPOBOIHOCTH. [ paHUUHBIE YCIIOBUSI.
. Koappuuuent rerionpoBoaHocTu crasnei u ¢pakTopsl, BIUSIOIINE HA HETO.
. CrauvoHapHas ¥ HeCTallMOHAPHAs TEIIONPOBOIHOCTD
. KoHBekTHBHBII TEIII000MEH U CBOOOHOM U BBIHYKJIEHHOM JIBUYKEHUHU Ta30B.
10. KputepunanpHble ypaBHEHUS! KOHBEKTUBHOTO TETNIOOOMEHA.
11. Tensoo6MeH u3nyuyeHueM. Bupl JIyduCThIX TOTOKOB.
12. OcoGeHHOCTH U3ITy4€HHUs ra30B.
13. TeriooOMeH H3Iy4eHHMEM MEXIY TelaMHu, MPOU3BOJIBHO PACHOJOXKEHHBIMU B
IPOCTPAHCTBE.
14. Yrnosble K03 GUIMEHTH! U3Ty4YEHUS.
15. TersmooOMeH M3ITydeHUEM MTPH HATWYHH YKPAHOB MEXK/TY TIOBEPXHOCTSIMH.
17. OcHOBBI Teopud TMOAOOMA U  MOAEITMPOBAHUSA  TEIUIOTEXHUYECKHX U
TETUIOIHEPTETUYECKHX TPOLIECCOB U 000PYIOBAHMUSL.
18. OcHOBBI pacueTa HarpeBa «TOHKUX» M «MaCCUBHBIX)» 3aIOTOBOK.
19. Xumnueckas sHeprusi.
20. Pa3zpymenue u oOpa3oBaHuE MOJIEKYJSIPHBIX CBsi3ed. BblieneHue u mornoiieHue
SHEPIruMu.
21. OcHOBHBIE SHEPreTUUYECKHUE PECYPCHl XUMUYECKUE PEAKIIUU SHEPTeTUKH.
22. OCHOBHbIE YCTPOICTBa 'r€HEPALIUU U UCIIOIb30BAHUS XUMUYECKON dHEPTUU.
23. Pa3pymienue u oOpa3oBaHHe aTOMHBIX CBSI3EH.
24. BpljienieHe U NOTJIOUIEHUE SHEPTUU.
24. ConHevHoe n3iydeHue. XapakTepUCTHKA.
25. AxkkymynupoBaHue Temia. TUnbl akkyMyJIsTOpOB.
26. TeruoBast 3HEPIHsl OKPYKAOLIEH CPe/Ibl.

O 00 1 NN B W —



puiaoxenne 2

7. O1ileHOYHbIE cpeacrea AJsd MpoBeaACHUSA l'lpOMe)KyTO‘lHOﬁ arrecranuun

a) [lnanupyembie pe3yabTaThbl 00y4eHHS M OLIEHOYHbIE CPeACTBA /Il MPOBeIeHHs POMEKYTOYHOH aTTeCTALUM:

CTpyKTypHBIi
IInanupyemble pe3yibTaThl
JJIeMEHT OueHoYHBIC CPEICTBA
o0yueHust
KOMIIeTeHI[ UM

OIIK-2 - Cnocoben Y4aCTBOBATh B IIPOCKTUPOBAHUU TCXHUYCCKUX O6’beKTOB, CHUCTCM U TCXHOJIOTHYCCKUX IMPOLECCOB C YUCTOM S3KOHOMUYCCKUX,

SKOJIOTHYCCKHUX M COIIMAJIbHBIX OFpaHI/I‘leHI/Iﬁ

OIIK-2.1 [IpoBoaut Ilepeuenv meopemuueckux 60npocoe K IK3ameny:
. TepMoiHaMUKa U MEXaHHUKA Tra30B.
. DHTaJIBIHN, TCILIOTA.
. OCHOBHbIE YpaBHEHUS TCUCHUS Ta3a.
. OCHOBHbIE CBEJICHUS U3 MEXAHHUKH T'a30B.
. Pexxumbl ABUKEHUSI )KUIKOCTH.
. Ucreuenue raza yepes3 OTBEpCTHUS.
. YpaBHenue bepuymu. CtpyitHoe IBH>KEHHE rasa.
. Terto- n MaccomnepeHoc.
9. SIBneHus, 3aKOHBI M YpaBHEHHMsI IIEPEHOCA BEUIECTBA, TEIJIa U MMITYJIbCa:
TEIUIONPOBOHOCTh, KOHBEKITUS, H3TyICHHE, THPDY3Hs.

TEXHUKO-3KOHOMUYECKOE 0OOCHOBAHUE U
HKOHOMHUYECKYIO OIEHKY MPOEKTHBIX

peI_HeHI/Iﬁ 1 MHXKCHCPHBLIX 3a/1a4

0NN DN KW

OIlK-2.2 [TpoBoOAMT OIEHKY MPOCKTHBIX Ilpumepnoe npakmuueckoe 3a0anue 01 IK3AMeHA:
. 1. B xakux equHUIaX U3MEPSETCS] KOJIMYECTBO TEIUIOTHI?
[pELICHUN U MHKEHEPHBIX 3aJa4, B TOM 1 oC-
. b
YUCIIE SKOJIOTHUECKYIO 2. KI/M;

3. Jx;




CTpyKTYypHBIii
3J1€eMEHT

KOMIIETCHIIUHN

HJ'[aHI/IpyeMble pe3yJabTaThbl

o0yueHust

O1neHoYHbIE cpeacrea

4. H/m

2. TennonpoBOAHOCTh KaKUX MaTEPUAIOB HAUOOIbIIAs ?

1. MeTtamios;

2. I'a30B;

3. TBepabIX TeN - IUAIEKTPUKOB;

4. Kunkocrei.

3. OT KaKkux mapaMeTpoB 3aBUCUT KOA(D(GUILIUEHT TETJIONPOBOIHOCTH?
1. OT BUJa IBH)KEHUS KUIKOCTH,

2. Ot temmiepatypsl U GU3NYECKUX CBONCTB BEIIECTB;

3. OT Macchl ¥ IUIOIIAIA TOBEPXHOCTH TeJa;

4. OT KOJIMYeCTBa MOABEACHHON TEILIOTEL.
4. Kakoe u3 ypaBHEHHUE IJIOTHOCTHU TEIJIOBOTO MOTOKA COOTBETCTBYET

MEPCHOCY TCIJIOTHI TCILJIOIIPOBOAHOCTBIO YEPE3 OI[HOCJ'IOﬁHym IIJIOCKYIO CTCHKY:

o
1. q:I(tz—tl);
2. q =—Agradt;
3. q=a(t2 _tl);

A
4. q:_(tz_tl)-

o
5.1lo KakKoOMYy H3 ypaBHeHI/Iﬁ PACCUUTBIBACTCs TCILJIOIICPCAavda YCPpEe3 CTGHKY?
, At~ t,)
o
t 1 t 1
2. _ c c(n+1)
q s




CTpyKTYypHBIii
3J1€eMEHT

KOMIIETCHIIUHN

HJ'[aHI/IpyeMble pe3yJabTaThbl

o0yueHust

O1neHoYHbIE cpeacrea

a A a,
6. Yka3aTh, KAKOMY MHTEpBaJy 3Ha4eHUH Ko3(duumenTa A coOTBETCTBYET
TETUIONPOBOAHOCTD CTaJICH.

1 20 - 50 Br/(M °C)
2. 0,07 — 4 Br/(m °C)
3. 0,007 — 0,07 Br/(m °C)
7. B xakux equHULIax U3MepseTcs K03 PUIMEHT TEMIOMPOBOAHOCTH?
Bm
1. — 5
M
2, _Bm .
m*2pad
;; _Bm..
M epad
4. Bm.

8. Koaddunment remonepeaaun xapakTepusyeT HHTEHCUBHOCTD
nepeaadn TerIOThI:

1. OT oz1HOM Cpelbl K IPYTOif;
2. BHyTpu TBEpABIX CTEHOK;
3. OT o1HOM Cpelbl K IPYToi uepes3 pa3aeuTelIbHYIO0 CTCHKY;
4. OT KUJKOCTEN K TBEPABIM CTEHKaM.
9. Yucno ®ypwe onpenenser:
1. PexxuM ABYMOKEHUS JKUIKOCTH;
2. TepMudecKkyr0 MaCCHBHOCTD TEIT;

3. be3pasmepHoe BpeMsi HarpeBa;




CTpyKTYypHBIii

HJ'[aHI/IpyeMLIe pe3yJabTaThbl

3JIeMeHT OueHoYHbIE Cpe/ICTBA
o0yueHust
KOMIIeTeHI[UH
4. ®dusnyeckue napameTpsl BELECTBA.
OIIK-2.3 AHanu3upyer U OLIEHUBAET Ilpumep 3a0anun na pewienue 3a0a4 u3 nPoheccuoOHaIbHOU 00aCHU:

PabOTOCTIOCOOHOCTD MPEIIPUATHS
(TEXHUYECKHX OOBEKTOB, CHCTEM U
[TPOIIECCOB) C YYETOM COIMATbHBIX

OTpaHUYCHUH.

3amaya 1. [lockast meyHasi CTEHKa COCTOUT M3 CJIOSl OTHEIIOPHOTO MaTepuaa
TOJIIIMHOW Si, M U TEIUIOM3O0JIIUOHHOTO CIosi TommuHou S, M. Koaddurmentsr
TETIONPOBOAHOCTH CIIOEB paBHBI: mepsoro A, , Br/(m K), Broporo A4, , Br/(M K).
Temneparypa ra3oB OMBIBAIOUIMX BHYTPEHHIOIO  IOBEPXHOCTh CTeHKU tr, C;
K03()(HUIMEHT TEIUIOOTIauu K BHYTpeHHEH creHke ¢, , B1/(Mm'K); or HapyxHOi

CTEHKH K BO3OyXy «, , BT/(M'K). Ilmomans cren f, M. Temneparypa Bo3amyxa,

OMBIBAIOIIETO HAPY>KHIOIO TTOBEPXHOCTh CTEHKH tg, °C.

Heo0xoaumo onpenenuts:

a) oOlee TEMJIOBOE COMPOTUBIEHHE OT ra3oB M BO3Iyxy - R, OOmmit
kodpdunmeHT Teruonepenadn K, mIOTHOCTh TEIUIOBOTO TOTOKA ( M KOJUYECTBO
TeIUI0THI QQ, TepsieMOe CTEHKON IPU TPEeX BapUaHTaxX yKa3aHHbBIX B Tabnuile 2;

0) HaliTH TeMIiepaTypsl B CTBIKE Ci0eB tl, t2 ,t3 i TeX e BapuaHTOB;

B) TIIOCTPOUTH JJsi TPEThero BapuaHTa rpaduku  pacrpeaencHus
TEMIIEpaTypel B KoopaWHAaTax t-S u t-R; cpaBHUTH ¢ TemmepaTypamu,
MOJIy4Y€HHBIMH aHAJTUTHYECKUM ITyTeM ( 1o hopMyiam);

T') ONPENICIATh CHIDKEHUE TIOTEePh TEIIa BO BTOPOM U TPEThEM BapHaHTaX I10
CPaBHEHHUIO C MEPBBIM (B MpoleHTax). [loTepu npu nepBoM BapraHTe NPUHUMAIOTCS
3a 100%;

1) pe3ylibTaThl pacdyeToB mpeactaButh B Bujae Tabmuubl 1 ([Ipun. 1.) u
cleNaTh  BBIBOJBI O POJHM TEIUIOBOM M3OJISIIUY IS CHYDKEHUS IMOTEPh TETIa 4yepe3
Ky1aaky. BapuanTtel 3anaun nansl B Tadsmie 2 (Ilpu. 2).




[Ipunoxenue 1

Bapuantsl 3agaun

Temnepatypa, °C

tr

t

t

t3

ts

be3s TemmoBoit H30JIAINN

TCIIJIOBBIC ITOKa3aTCIIN

TEMIIEpaTyphl OJIy4CHHBIE

AHAJIUTUYCCKHU

rpaduvecku

C Teru10BOM M30IIALINER

TCIIJIOBBIC ITOKAa3aTCJIN

TEMIIEpATyphl NIOJIy4CHHBIE

AHAJITUTUYCCKHU

rpadudecku

C yABOCHHOM TEIJIOBOM U30JISIITUEH

TCIIJIOBBIC ITOKa3aTCIIN

TEMIICPATYPhbI IOJIYUYCHHBIC

AHAJIUTUYCCKHU

rpaduvecku

CHmxeHue IMNOTCPb TCIJIOTHI 11O

CpaBHCHHIO:

C IIEPBBIM BapUaHTOM

C BTOPBIM BapUaHTOM




C TpCTUM BapHaHTOM

[Ipunoxenue 2

Jlanubie ycinoBus 3agauu Nel

Ne
Si. Sa. A A, tr, ts, o1, 02,

papHara M M Br/MK Br/MK °C °C Br/m?K Br/M?K '
1 0,23 0,115 1,0 0,1 1000 15 100 20 15
2 0,23 0,23 1,2 0,1 900 10 120 20 12
3 0.46 0,065 0,9 0,3 1200 20 80 19 18
4 0,46 0,115 1,3 0,2 1350 5 150 18 15
5 0,345 0,23 1,2 0,4 850 10 120 20 11
6 0,23 0,115 1,1 0,3 850 8 110 21 10
7 0,345 0,065 1,4 0,2 900 20 130 17 14
8 0,46 0,10 1,6 0,1 1200 30 100 15 17
9 0,23 0,130 1,1 0,15 900 10 120 15 13
10 0,46 0,23 1,0 0,3 1300 15 140 16 12
11 0,46 0,13 0,9 0,35 1200 10 130 17 15
12 0,46 0,10 1,0 0,25 1250 5 115 20 18
13 0,23 0,23 1,1 0,3 800 15 100 19 10
14 0,23 0,115 0,9 0,3 800 20 110 15 12




15 0,345 0,10 1,2 0,1 1000 30 115 15 14
16 0,345 0,23 1,0 0,2 1100 10 110 18 10
17 0,345 0,115 1,3 0,2 1000 10 125 20 11
18 0,46 0,23 1,1 0,1 800 5 100 20 18
19 0,46 0,115 1,3 0,2 1000 20 15 17 20
00 0,23 0,23 1,1 0,1 800 5 100 20 18
[Tpunoxenue 3
Ne g D thay Aer Cer Per o thos
1 1300 0,24 14 30 0,54 7820 250 1200
2 1200 0,17 20 28 0,50 7840 200 1120
3 1100 0,15 40 35 0,63 7800 180 1040
4 1400 0,30 60 28 0,61 7850 310 1250
5 1400 0,25 12 25 0,57 7810 350 1100
6 1400 0,28 50 29 0,54 7800 340 1200
7 1300 0,32 10 30 0,52 7780 300 1150
8 1300 0,23 20 25 0,62 7820 280 1200
9 1300 0,20 25 33 0,60 7850 270 1250
10 1250 0,24 24 35 0,55 7850 260 1150
11 1250 0,18 20 27 0,51 7800 250 1100
12 1250 0,19 10 29 0,54 7790 255 1050




13 1200 0,30 17 25 0,60 7800 240 1080
14 1200 0,35 15 30 0,52 7850 250 1100
15 1200 0,23 20 20 0,61 7820 240 1120
16 1150 0,19 30 18 0,53 7830 200 1060
17 1150 0,15 25 23 0,55 7840 210 1050
18 1150 0,20 14 24 0,60 7800 220 1080
19 1200 0,30 24 28 0,63 7850 240 1100
20, 1400 0,25 12 25 0,57 7810 350 1100
21 1200 0,30 15 25 0,60 7800 240 1080
22 1150 0,20 14 24 0,60 7800 220 1080




0) Ilopsinok nmpoBeneHUs] NMPOMEKYTOYHON ATTECTALMH, MOKA3aTeJIH M KPUTEPHHU
OLICHUBAHMS.

Kputepun ouenku (B COOTBETCTBUU C  (OpMHpPYEeMBIMH KOMIETCHLUSAMU U
IUTAHUPYEMBIMH pe3ysibTaTaMu O0yUeHus).

[IpomexyTrounas arrectauus 1o aucuuivinie «Temmopusrnka» BKIOYAET TEOPETUUECKUE
BOIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHSI 00yUaIOIIMMUCS 3HAHUM, U TPAKTHYECKUE
3a/laHusl, BBISBIISIIONIME CTENEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUN, MPOBOAUTCS B (dopme
3a4era.

3a4er Mo JaHHOW JUCHUIUIMHE IPOBOAMTCS B YCTHOH opme.

[loka3zaTenu u KpUTEpUU OLICHUBAHUS 3a4€Ta:

— Ha OLIEHKY «3a4TEHO» — O0y4YaroIUNCs JEMOHCTPUPYET OT BBICOKOTO JIO MOPOrOBOTO
yYpOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIMWA: BCECTOPOHHEE, CHUCTEMaTHYeCKOe M TIIyOoKoe
3HaHWE YYeOHOrO Marepuaja, CBOOOJHO BBINOJHIET MPAKTHYECKHE 3aJaHHs, CBOOOIHO
ONEpUpPYET 3HAHUSIMH, YMEHHSIMHU, NPUMEHSET HUX B CUTyalUsX HOBBIILICHHOW CJIOKHOCTH;
OCHOBHBIE 3HAHUSI, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCSI HE3HAYUTENbHbBIE OIMIMOKH, HETOYHOCTH,
3aTpyJHEHUS MpPU AHAJIUTUYECKUX OIEpalusX, MEepeHOCce 3HAHMW M YMEHUH Ha HOBBIE,
HECTaHJApPTHbIE CHUTyallMM; B XOAE KOHTPOJBHBIX MEPONPUATUH JOMYCKAIOTCS OIINOKH,
MPOSIBIISICTCS. OTCYTCTBUE OTHEIBHBIX 3HAHUI, YMEHHI, HAaBBHIKOB, O0YYaIOUIUIICS HCIIBITHIBAET
3HAUUTEJIbHBIE 3aTPYAHEHUS NPHU ONEPUPOBAHUU 3HAHUSAMH U YMEHUSMU IPU UX MEPEHOCE Ha
HOBBIE CUTYallUH.

— Ha OIEHKY «HE 3a4TCHO» — OOYyJalolIUICs NEeMOHCTpHpYyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MarepHuana, JMAOMyCKaeT CYHISCTBEHHbIE OINMOKHA, HE MOXKET I[0Ka3aTh
MHTEIJICKTyalbHbIE HABBIKM PEHICHHs] MPOCThIX 3a7ad; OOydaromuics HE MOXKET M0KasaTh

3HaHUS Ha YPOBHE BOCIIPOM3BECHHS U 00BICHEHHS WH(POPMALIHH.



