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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermIoTeXHHYEeCKUX M SHEPreTUIECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX M SHEPTETHIECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYECKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2027 - 2028
y4eOHOM roay Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Lenbto ocBoenust quctuminHel «Temnopusnka» sBiaseTcs nu3yuyeHue (GyHaaMeHTalIbHbIX
3aKOHOB MIEPEHOCA TETUIOTHI, COBPEMEHHOM TEOpUHU TEII000MeHa U TPUMEHEHUE UX B TEILIOBBIX
pacueTax HarpeBa M OXJXKIEHHUS TeN Pa3indHOi (OpMBI ¢ Pa3IUYHBIMU TEILIOPUINYECKUMHU
cBoiicTBamu; (OPMUPOBAHUE Y CTYJACHTOB, HA OCHOBE MOJIYYCHHBIX 3HAHUH ¥ YMEHUH, HABBIKOB
UX IPUMEHEHUs B TPO(heCCHOHATLHOM AeATeIbHOCTH MPH PellieHus MPOPecCHOHAIBHBIX 3a/1ay.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Hucnummaa Temnmodu3uka BXOIUT B 00S3aTENBHYIO 4YacTh Y4eOHOro IUIaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

®duznka

Marematuka

OCHOBBI METAJTYPrUYECKOT0 TIPOM3BOACTBA

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN JAHHON AUCLUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

OCHOBBI TUTSHHOTO MPOU3BOJICTBA

Teopus 00pabOTKH METAIIOB JaBjcHUEM (4acTh 1)

MeTtainyprudeckas TeIIoTeXHUKA

Teopus 00pabOTKH METAIIOB JaBJICHUEM (YacTh2)

TexHonoruu Mpon3BoOACTBa COPTOBOT'O MPOKaTa

CoBpeMEHHBIN HHKUHUPUHT TPOKATHOTO MTPOU3BOJICTBA

Tepmuueckas 06paboTka B 00pabOTKE METaIOB JaBICHUEM

TexHoJIOTHH TPOU3BOICTBA JIMCTOBOTO TIPOKATa

TexHOoJIOTHS TPOU3BOICTBA METH30B

TexHonorus npon3BOACTBa THYTHIX Mpodumeit

HoBble TeXHOIOTHYECKUE PEIICHUS B ITPOIeccax 00padOTKH METAIIJIOB JaBJICHUEM

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) U IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHHs

B pesynbrate ocBoeHus quctuiiInHbl (Moyist) «Ternodusnka» oOydyaronuiics A0KeH
00Ja1aTh CIeAYIOUMMU KOMIIETEHIUSIMU:

KO)I HHJAUKaTOopa I/IHI[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

OIIK-2 Cnoco0OeH ydacTBOBaTh B MPOSKTUPOBAHWU TEXHHUYECKHMX OOBEKTOB, CHUCTEM W
TEXHOJIOTMYECKUX IPOLECCOB C YYETOM HKOHOMUYECKHX, OKOJIOTMYECKMX M COLMAIBHBIX
OrpaHNYCHNUH

OIlK-2.1 [IpoBOANT TEXHHUKO-?KOHOMUYECKOE OOOCHOBAHHE M HSKOHOMUYECKYIO
OLIEHKY IIPOEKTHBIX peIlIeHUI M MH)KEHEPHBIX 33]1a4

OIIK-2.2 ITpoBOIUT OLIEHKY MPOEKTHBIX PEIICHUI 1 MH)KEHEPHBIX 33/1a4, B TOM YHUCIIE
9KOJIOTHUECKYIO

OIlK-2.3 AHanu3upyeT M OLEHHBaeT  pabdOTOCHOCOOHOCTh  MPEANpPUATHS
(TeXHUYECKHX OOBEKTOB, CHUCTEM U MPOIECCOB) C YYETOM COIMAIbHBIX
OorpaHHYeHUI




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacos, B TOM

qyuce:

— KOHTaKTHas pabora — 68,95 akan. yacos:
— aynuTopHas — 68 akaj. 4acos;

— BHeaynutopHas — 0,95 akaj. 4acos;

— caMmocrosTenbHas pabora — 39,05 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMu - 3a4ET

AynuropHas ) s
o | wourakTHas pabota E 3 ®dopma TeKyILero
=
5 B aKaj. yacax o Bun KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) E B . p Kon
S 3 © | camocrosaTenbHOMU | ycreBaeMOCTH U
JTACIUTUTAHBI 5 [ . | KoMIeTeHIHun
@) 2 £ paboThI TIPOMEKYTOYHOM
nab. | mpakr. | 3 Q&
Tlex. Z'g aTTecTaluu
3aH. 3aH. | U &
1. Paznen 1. [MonsTHe
TeTIoNepeaadn
CamocrosTensHoe
1.1 TepmoauHamuKa | u3yueHue y4eOHOH
MeXaHUKa ra3oB. JIATEPaTypHI;
OcHOBHbIE CBEJICHUSL. MOJrOTOBKA K
OHTaNbNUA TEIUIoTA. JTa00paTOpHO N
’ 4 4 6 paTop Koncnekr nexnuii.
OcHOBHbIE ypaBHEHUS paborte.
TeyeHns ra3za. (OCHOBHBIE IIpopaboTka
CBCIACHUA us3 MEXaHUKU COOTBETCTBYIOIIH
ra3os. X BOIIPOCOB
pazzena 6.
1.2 Pexumbl JIBWXKEHUS
KHIOKOCTH. VcTeueHne rasza
CamocrosTenpHoe
4yepes OTBEPCTHSL. o
u3ydeHue yueOHon
VYpaBHeHue Bepnymnu.
. JATEPaTypHI;
CrpyiiHoe ABMXKEHHE rasa.
MOJrOTOBKA K
Tero- u MaccomepeHoc. HA6OPATODHO
SBnenus 3aKOHBI ul 2 4 4 6 0,35 parop Koncnekr nexkumii.
’ pabote
ABHEHUS nepeHoca )
P P IIpopaboTka
BEIIECTBA, Teruia "
COOTBETCTBYIOIIHN
MMITYJIbCa:
X BOIIPOCOB
TEIUIONPOBOIHOCTb,
pazzena 6.
KOHBEKIIHS, U3ITy4YeHHE,
quddysus.
CamocTosaTenbHOoe
13 TerionpoBoAHOCTb. n3ydeHune yaeOHon
JuddepenunansHoe JIUTEPATYPBHI;
ypaBHEHHE MOJrOTOBKA K
TEIUIOTPOBOTHOCTH. nabopaTtopHOU .
poBoa 2 4 6 1 parop Koncnekr nexmmii.
TermonpoBOAHOCTh  TIPH pabote.
CTallMOHAPHOM u IIpopaboTka
HECTAMOHAPHOM PEXHME. COOTBETCTBYIOLIH
Tennonepenaya X BOIIPOCOB
pazzena 6.




1.4 KOHBEKTHBHBIN TEILIO-

M MacCOlepeHoc  IMpH CaMoCTOsATENBHOE
cBOOOTHOM u U3yuceHHe y4eOHOH
BBIHY)KJICHHOM  TCUCHHH. JIUTEPaTyphI;
lMunponuaamuyaeckuit u MOJArOTOBKA K
TEIIOBOI IIOrpaHUYHbBIC J1abopaTopHOii .
p N 2 5 4 1 patop Koncnekr nexumii.
CJIOH. PaguaioHHbIit paborte.
TEMJIO- W MacCONepPeHOC. IIpopaboTka
OCHOBHBIE  TIOHATHS  H COOTBETCTBYIOIIN
3a-KOHBI. BUIBI JTy4HCTBIX X BOIIPOCOB
MTOTOKOB. CI10>XHBII paznena 6.
TEII000MEH.
HUroro no pazaeny 12 17 22 2,35
2. Paznen 2. Temnoreneparus
CaMocCTOsATENBHOE
U3yucHHe y4eOHOMH
JINTEPATYPHI;
2.1 Temnorenepanus 3a PaTypbI,
MOJATOTOBKA K
CYeT C)KMTaHHWs TOIUIMBA. a6OPATODHOI
OCHOBHEBIE 3 6 1 §6OTS KoHcrekT nexiuii.
XapaKTePUCTUKH TOILUIHBA. P )
ITpopaboTka
OCHOBBI TEOPUH TOPEHHUSI.
COOTBETCTBYIOIIH
X BOIPOCOB
paszena 6.
CaMOCTOSITEIbHOE
u3ydeHue yueOHon
2.2 PacueTbl TIOJHOTO H JIUTEPATYPHI;
HEIOJIHOIO TOpEeHHUs IIOJIFOTOBKA K
TOIUIMBA. YCTpOWCTBaA IS 71a00paTOPHOM .
P A 2 6 parop Koncnexr nexumid.
COKUTaHUs TOILIMBA. paborte.
Temnmorenepanust 3a cyer IIpopaboTka
AIIEKTPOIHEPTUH. COOTBETCTBYIOIIH
X BOIPOCOB
pasnena 6.
HWroro no pazneny 5 12 36,7
Hroro 3a cemectp 17 17 34 3,35 3a4ET
Hroro no aucnumninuae 17 17 34 139,05 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnis perieHus Npe1ycMOTPEHHBIX BUAOB y4eOHOH pabOThl PU M3YYEHUU IUCLUIIINHBI
«Tennodusukay B KauecTBE 00pa30BaTENbHBIX TEXHOJIOIHIA UCIOIB3YIOTCS KaK TPAAULIMOHHBIC,
TaK U MOAYJIbHO-KOMIIETEHTHOCTHbIE TexHosoruu. Ilepenaya HEOOXOIUMBIX TEOPETHUYECKUX
3HaHUH © (QOpMHUpOBAaHHE TMPEICTABICHUH IO Kypcy NPOHCXOOUT C MPUMEHECHHEM
MYJIbTUMEAMMHOr0 000pynoBaHUA. JIEKIMOHHBIA MaTepuan 3aKperuisieTcsi Ha NPaKTUYEeCKUX
paboTax, e IpUMEHSIETCS COBMECTHAs AEATEIbHOCTh CTYJIEHTOB B IPYIINE, HAIIpaBJICHHAs Ha
pelieHre OOLIeH 3ajauu MyTeM CJIOXKEHUs pe3yJabTaToB WHAMBHIYaIbHOH paOOTHI YJICHOB
rpynmbl. s pa3BUTHS U COBEPIICHCTBOBAHHMS KOMMYHUKAaTHBHBIX CIOCOOHOCTEH CTYIEHTOB
OpPraHu3yIOTCA NPAKTUYECKHUE 3aHATHA B BMJE JUCKYCCHM, aHajaM3a peajbHbIX MPOOJIEMHBIX
CUTyalluid ¥ MEXIUCHMIUIMHAPHBIX CBA3CH M3 pa3jIMyHBIX 00JacTell B KOHTEKCTE perraeMoi
3agaun. CamocTosiTeNnbHass paboTa CTUMYIHMPYET CTYAEHTOB K CaMOCTOSITEIbHOM IpopaboTKe
TEM B IIDOLIECCE IIONTOTOBKY KOHCIIEKTOB.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOH PadoThl 00y4yaroIMXCcst
IIpencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Cemenos, 1O. I1. OcHoBbI TemomaccooOMeHa : yued. mocodue / FO.IT. CemeHOB. —
Mo-ckBa : MH®PA-M, 2019. — 246 c. — (Bsicmiee oOpasoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/textbook_5b4c72d22046e3.77590088. - ISBN 978-5-16-013601-1. -
Tekcrt : anexkTpoHHbIA. — Pesxxum goctyna: https://znanium.com/catalog/product/945242

2. llgetkoB, ®.®. TermmomaccooOMeH [DIEKTPOHHBIH pecypc]: yueOHUK jist By30B /
[{BeT-k0B ®@.D. - M. : U3narenbckuii jom MDU, 2017.

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

0) lonotHuTEIBHAS TUTEPaTypa:

1. Mupam, A.O. TexHuueckas TepMoJrHaMuKa. teriomaccooomer / A.O. Mupawm, B.A.
ITaBmenko - M. : MsgarensctBo ACB, 2017. - 352 c. - ISBN 978-5-93093-841-8 - Tekcr :
anek-TpoHubii  // DBC  "Koucymerant  crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785930938418.html - Pesxum goctymna : 1o momucKe.

2. Munko, K.b. Yucnennoe pemenue 3afgad THAPOJMHAMMKHM U TeIJioMaccooOMeHa :
yue6-Hoe mocodue / K.b. Munko, I'.T". fIupkos. - M. : MBOU, 2020. - ISBN 978-5-383-01425-7 -
Texcr : oanektponnsii // DBC "Koncymbrant crymenta" : [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785383014257.html Pexxum goctymna : 1mo momucke.

3. Kynunos, A. A. TerutomaccoobmeH : yueOHoe mocodue / A. A. Kyaunos. - Mockaa :
NH®PA-M, 2020. - 375 c. - (Breicee obpa3zoBanue: bakanaspuar). - ISBN 978-5-16-011093-6.
- Tekct : smextponnsii. - URL: https://znanium.com/catalog/product/1046937 — Pexum
JIOCTYTIA: IO TIOJTTHCKE.

4. Teruonepenaya : yae6Hoe nmocodue : B 2 4. U. 1. OcHoBBI Teopuu Terutonepenayn / B.
C. Yepenamnuenko, B. A. Cununbm, A. U. Amudepor, 0. U. Ilapo ; mox pen. B. C.
Yepenunuenko. — MockBa | UHOPA-M, 2020. — 221 c. — (Beicmiee obOpaszoBaHue:
bakamaBpmar). - ISBN 978-5-16-014715-4. - Tekcr : onektponHsid. - URL:
https://znanium.com/catalog/product/1001086 — Pe->xum qocTyma: mo moJmucKe.

B) MeToanyeckue yKazaHus:
1. Marseesa, I'. H. DxciepumeHTanbHoe UCCie1I0BaHUE POLIECCOB



TerioooMeHa : yueonoe nmocobue / I'. H. Marteesa, 0. U. Taprakosckuii, b. K. CeHnukuH. - 2-¢
u3., moarot. mo med. u3a. 2008 r. - Marautoropck : MI'TY, 2011. - 1 351eKTpOH. ONT. IUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true . - MakpooOBeKT. - TeKCT : eKTPOHHBIH. - CBEICHUS JJOCTYITHBI TAKXKE
Ha CD-ROM.

2. Aranutos, E.b. 'maporazonunamuka: yueonoe nocooue s By3os] / E.b. Aranuros,
M.C. CoxonoBa. — Marauroropck: MI'TY um. I'. WM. Hocosa, 2019. - 1 CD-ROM. - ISBN
978-5-9967-1510-7. - 3ar. c TUTYIL. JKpaHa. - URL:
https://maatu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcataloques/1/1530

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

Meakux, A. B. Tennodusuxa / A. B. Meaknx. — Cankr-Ilerepoypr : Jlanb, 2023. —
216 ¢. — ISBN 978-5-507-45407-5. — Teker : »3JjekTponHbiii // Jlanb
3JIeKTpPOHHO-0uOIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/302702 (nara
oopamenns: 25.05.2023). — Pexxum gocTyna: aJisi aBTOpPHU3. mojib3oBaTesieid. Menkux, A. B.
Teropusuka / A. B. Menkux. — Cankr-Ilerepoypr : Jlanp, 2023. — 216 c¢. — ISBN
978-5-507-45407-5. — Tekcrt : 2neKTpoHHbIH // JIaHb : 3JeKTPOHHO-OUOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/302702 (mara oGpamienus: 25.05.2023). — Pexxum noctyna:
JUTSL aBTOPU3. TTOJIb30BATEIICH.

IIporpamMmmHoe oGecnieueHue

HanmeHnoBaHue .
0o Ne noroBopa CpoK JIeHCTBUS JTUIICH3UN
MS Office 2007 |y, 135 1 17.09.2007 GeccpouHo
Professional
7Zip CBOOOTHO 0eccpouHO
FAR Manager |cBobGomHO OECCPOUHO
Linux Calculate |cBoGoaHO 0eccpoUHO
Adobe Reader |cBoGoaHO 0ecCpoUHO
IpodeccuonanbHbie 6a3b1 JTAHHBIX M HHGOPMAIIMOHHbIE CIIPABOYHbIE CHCTEMbI
HazBsanwue kypca Cchblika
OJICKTpOHHAA | 0asa  MEPHOMMNMECKMX |y /idlib eastview.com/
u3nanui East View Information Services,
Hanumonanbuas

unpopmanronHo-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickuit HHIEKC Hay4HOT'O
ITouckoBasi cucrema Axkagemusi Google
(Google Scholar)

WNudopmannonnas cucrema - Enunoe okHO
JI0CTyTa K HHPOPMAIIMOHHBIM pecypcaM

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

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

denepanbHOE rOCY/IapCTBEHHOE

orouketHoe  yupeskaenue «Denepansubiit| URL: http://wwwl.fips.ru/

HHCTHUTYT POMBIIIICHHOM

Poccnuiickas T'ocynapcTennas OMOMMOTEKA. |- /. rsl. rufrulreaders/catalogues/
Karanoru

OnektponHbie pecypebl onbmmorekn MI'TY [https://magtu.informsystema.ru/Marc.htmi?local
nM. I'.1. HocoBa e=ru

Mexnaynapoanas ©0a3a TMOJTHOTEKCTOBBIX

sypHazoB Springer Journals http://link.springer.com/




Mexnynapoanas pedepaTuBHas
U TIOJIHOTEKCTOBas crpasBounas(https://www.nature.com/siteindex
0a3a JaHHBIX HAYYHBIX M3JaHUI
ApXHB HAy4YHBIX JKYpHaJOB
«HanunoHanbHbII https://archive.neicon.ru/xmlui/
DJIEKTPOHHO-UH(OPMAIIHOHHBIN
Nudopmanmonnas cucrema -
HOpMaTI/IBHHe IMPaBOBBLIC AKThI,
OpraHnu3allMOHHO-PACIIOPAAUTECII
BbHBIC JOKYMCHTHI,
HOPMATHUBHBIC U MCETOAMYCCKHE

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-i
nformatsii

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOG obecrieueHue JUCHUITIIIMHBI BKIIFOYACT:

VYueOHble ayUTOPHH JUTS TPOBEICHUS 3aHATHH JICKIIMOHHOTO TUTIA:

- MYHBTHMeﬂHﬁHBIe CpCACTBA XpaHCHU, ICPEAAYIU U ITPCACTABIICHHUA HH(l)OpMaI_II/II/I.

VY4yeOHble ayIUTOPUM JUIl HPOBEACHUS MNPAKTUUECKUX 3aHATUH, TIpYIINOBBIX U
HHIUBHUYAJIbHBIX KOHCYJII)TaIlI/If/'I, TCKYHICIO KOHTPOJIA U HpOMC)KyTO‘{HOfI arTecranuu. - 10CKa,
MeTl.

VY4eOHble ayTUTOPUH JUIsl CAMOCTOSITEILHOM PabOThI 00y4arOIUXCsl:

- mepcoHaibHble KoMmmbloTepbl ¢ makerom MS Office, Beixomom B HHTepHer u ¢
JOCTYIIOM B SJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHTETA.

[Tomemenne pans XpaHeHHss W NPOPHIAKTHYECKOTO OOCIY)XKMBaHHS y4eOHOTO
000pyI0OBaHUSA:

- CTeJUIaXKH, CeH(BI JUTI XpaHEHHs Y4eOHOTr0 000PyIOBaHUS, MHCTPYMEHTHI [UISl pEMOHTA
71a00paTOPHOTo 000PYAOBAHHUS.



IIpunoxenne 1
6. YueOHO-MeTOAHYECKOE O0ecnieYeHre CaMOCTOSITeIbHO padoThl 00y4yaroImMxcst

6.1. IlepeyeHb BONPOCOB /Il TEKYIEr0 KOHTPOJIA
. OCHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH [I€YHBIX Ia30B.
. CBOOOIHbIE W YAaCTHYHO OTPAaHUYEHHBIC CTPYWHBIC TCUCHHS.
. OrpaHr4eHHbIE CTPYHHBIC TCUCHUS. THKEKTOP U 25KEKTOP.
. [Torepu sHEPTUYU NPU TBUKEHUU TA30B.
. Bugpl nepenoca temnorsl. OCHOBHBIE OHATHUS U ONPEAEICHHUS.
. duddepennnanbHoe ypaBHEHNE TETUIONPOBOTHOCTH. | paHUYHBIE YCIIOBHUS.
. Koapuuument reronpoBoaHocTy cranei u pakTopbl, BIUSAIOIINE HA HETO.
. CranmoHapHasi 1 HECTallMOHAPHAS TETJIONPOBOIHOCTh
. KonBekTHBHBIH Teroo0MeH npy cBOOOJHOM U BBIHYKJIEHHOM JIBUKEHHUHU T'a30B.
10. KputepuanbHbie ypaBHEHUSI KOHBEKTUBHOTO TEINIOOOMEHA.
11. TenmooOMeH uznydeHueM. BHUIbI Ty4UCTBIX TOTOKOB.
12. OcoOeHHOCTH U3ITy4YE€HHUS ra30B.
13. TeriooOMeH H3Ty4yeHHEM MEXIYy TellaMH, I[POU3BOJBHO PACHOJIOKEHHBIMUA B
IIPOCTPAHCTBE.
14. Yrnosble K03 GUIMEHTH] U3TY4YEHUS.
15. TermooOMeH M3TydeHUEM MTPH HATWYHH SKPAHOB MEXK/TY TOBEPXHOCTSIMH.
17. OcHOBBI Teopud MOAOOMA U  MOAEIMPOBAHUSA  TEIJIOTEXHUYECKUX U
TETUIOIHEPTrETHYECKUX MPOIIECCOB U 000PYAOBaHUS.
18. OcHOBBI pacueTa HarpeBa «TOHKHUX» U «MAaCCUBHBIX» 3aIOTOBOK.
19. XuMudeckasi JHEpPTHsL.
20. Paspymenue u oOpa3oBaHHE MOJEKYISAPHBIX CBs3eil. BbigeneHue u moriouieHue
SHEPTHUH.
21. OCHOBHBIE PHEPTETUUECKUE PECYPChl XUMUUECKUE PEaKIIUU SHEPIeTUKH.
22. OCHOBHBIE YCTPONCTBA T€HEPALNHU M UCIIOIH30BAHUS XUMUIECKOH SHEPTHH.
23. Pazpymienue u o0pa3oBaHue aTOMHBIX CBSI3€H.
24. Br1yieneHre u MorJIonIeHNe SHEPTHH.
24. ConHevHoe n3nydeHue. XapakTepuCTHKA.
25. AKKyMyIrpoBaHHe Tera. THITB aKKyMyJISITOPOB.
26. TennoBas YHEPIUsl OKpY’Karolien cpebl.
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pnioxenne 2
7. OueHOYHbIE CPeCTBA /ISl IPOBEAEHHs MPOMEKYTOYHOI aTTecTaluu

a) Ilnanupyembie pe3yJbTaThbl 00y4eHHs H OLlCHOYHBIE CPeICTBa JAJIsl IPOBEACHHS NIPOMEKYTOYHOM aTTeCTALUM:

CTpYKTYpHBIii 3JIeMeHT

IInanupyemMbie pe3yabTaThl 00yUeHUS OneHoYHbIE CPpeACcTBa
KOMIIeTeHIMH py pesy y 1 pea

OIIK-2 - CnocobeH yJacTBOBAaTh B MPOEKTUPOBAHUU TEXHUUECKUX OOBEKTOB, CHCTEM M TEXHOJIOTMYECKUX MPOIECCOB C YYETOM IKOHOMHYECKUX, SKOJIOTUIECKIX U
COLMAJIbHBIX OTPAHUYEHUN

OIlK-2.1 [IpoBOAUT TEXHUKO-3KOHOMUYECKOE Ilepeuens meopemuueckux 6onpocos K 3auemy:
000CHOBaHUE U SKOHOMHUECKYIO OLICHKY 1. TepMoarHAMUKa U MEXaHHUKA Ta3o0B.

[IPOCKTHBIX PELICHUI U MH)KEHEPHBIX 3a1a4 | 2. DHTaNbOus, TEIJIOTA.

3. OCHOBHbIE YpaBHEHUS TEUCHUS rasa.

4. OCHOBHBIE CBEICHNS N3 MEXAHUKHU Ia30B.

5. PexXxuMbl IBUKEHUS KUOKOCTH.

6. lcreuenue rasza uepe3 OTBEpCTUSL.

7. YpaBuenue bepuymiu. CtpyitHoe ABMKEHUE rasa.

8. Temto- u MaccomepeHoc.

9. JSBneHmsa, 3aKOHBI M YpaBHEHHMsS [E€pPEHOCA BEIIECTBA, TeIUla M HMITYJIbCa:
TEIUIONPOBOIHOCTh, KOHBEKITHUS, U3JTyueHHE, TUPPY3UsL.
OI1K-2.2 [IpOBOAMT OLIEHKY IPOCKTHBIX pelleHUl U | IIpumepnoe npakmuueckoe 3adanue 014 3auema:

MH)KEHEPHBIX 33719, B TOM YHCTIE 1. B KaKMX eanHMLLAX U3MEPAETCA KOJIMYECTBO TEMNIOTbI?
PKOJIOTHYECKYTO

1 oC;
2. Kr/m;
3. LK;
4

2

. H/m
. TennonpoBoOAHOCTb KaKMX MaTepmnanos Hambonbluas?

MeTtannos,

la308;

TBepabix TeN - AN3NEKTPUKOB;
uakocren.

AwNR




CTpYKTYpHBIii 3JIeMeHT
KOMIIeTeHIMH

IInanupyemble pe3yJibTaThl 00y4eHUs!

OueHo4HbIE CpeAcTBA

3. OT KaKuMx NapamMeTpoB 3aBUCUT KO3PPULIMEHT TENNONPOBOAHOCTU?

. OT BUAa ABUMKEHUSA XKUOKOCTU;

1
2. OT Temnepatypbl U GPU3NYECKNX CBOMCTB BELLECTB;
3

. OT macchl ¥ NAoLaAM NOBEPXHOCTU Tena;
4. OT KoNnyecTsa noaseAeHHOM TennoTbl.

4. Kakoe u3 YpaBHEHWE NIOTHOCTU TENJIOBOIO NOTOKA COOTBETCTBYET NEepPEHOCY TEN/IOTbI

TEN/IONPOBOAHOCTbIO Hepe3 OAHOCHOVIHYPO N/TIOCKYIO CTEHKY:

o ~
1. q:z(Z_tl/;

2. g =—Agradt;
3. q=a(, -t :;

A ~
4. q:g(z—tl/.

5. Mo Kakomy 13 ypaBHEHUI paccunTbiBaeTcA Tenaonepesaya Yepes CTEHKy?

A(t,., —¢t.
1. q — ( c,15 c,Z)
7 — 7
2. q _ cl n 05(”_'_1)
2
tDIC] t9/c2
3. =
T s, U
o, A o,

6. VYKasaTb, KaKoOMy WHTEpBaay 3Ha4YeHuMI

Ten10NpoBoAHOCTb cTanem.

KoapodumumeHTa

A

COOTBETCTBYET




CTpYKTYpHBIii 3JIeMeHT
KOMIIeTeHIMH

IInanupyemble pe3yJibTaThl 00y4eHUs!

OueHo4HbIE CpeAcTBA

1. 20-50Bt/(m2C)

2. 0,07-4Bt/(m°C)

3. 0,007 -0,07 Bt/(m 2C)

7. B Kaknx egmHunuax namepaetca KoapPpuumeHT Ten1onpoBogHOCTN?

Bm
2’
M

Bm
Mzepac)'

Bm
M-2pad’
4. Bm.

1.

8. KoapduumeHT Tennonepesaum xapaktepmsyeT MHTEHCMBHOCTb Nepeaayn TennoTbi:

OT oaHoOM cpeapl K Apyrou;

BHYTpM TBEPAbIX CTEHOK;

OT oaHOWM cpeapl K APYron yepes pasaenTeNibHyto CTEHKY;
OT KMAKOCTEN K TBEPAbIM CTEHKAM.

9. Yncno dypbe onpepensert:

AwNR

PeXXnm ABUNKEHUA KUAKOCTH;
TepMnyecKyto MacCMBHOCTb Te;
BespasmepHoe Bpems Harpesa;
dusmyeckne napameTpbl BELLECTBA.

AwNR

OIIK-2.3

AHaNM3npyeT U oueHnBaeT
paboTocnocobHOCTb NpeanpuaTUA
(TexHMYecKnx 06beKToB, CUCTEM U

Ilpumep 3a0anus na pewienue 3a0au u3 npogheccuonanvnoii odonacmu:
3agaya 1. Mnockasa neyHas CTEHKA COCTOMT W3 CNOA OrHEeMoOpHOro martepuana

TONWMHOM S;, M M TENNOM30ASLMOHHOIO c/foA TOAWMHON S, M. KoadduumeHTsbl




CTpYKTYpHBIii 3JIeMeHT
KOMIIeTeHIMH

IInanupyemble pe3yJibTaThl 00y4eHUs!

OueHo4HbIE CpeAcTBA

NpPOLLEeCCOB) C y4ETOM COLMANbHbIX
OrpaHUYEeHUN.

TEN/JI0NPOBOAHOCTM CMoeB pasHbl: nepsoro A, , BT/(m K), sToporo A,, Bt/(m K).
TemnepaTtypa rasoB OMbIBalOLLMX BHYTPEHHIOK MOBEPXHOCTb CTEHKM tr, C; KOabdULMeHT
TENN0OTAQuN K BHYTPEHHeN cTeHke ¢, BT/(M-K); OT HapyXHOW CTEHKM K BO3AYXY «,,

Bt/(m-K). Mnowagp ctred f, m. TemnepaTypa BO34yxa, OMbIBAIOWEr0 HaPYKHIOK
NOBEPXHOCTb CTEHKM tg, °C.

HeobxoamMmo onpeaenuTb:

a) obuiee TennoBoe CONPOTMBAEHMUE OT rasoB U Bo3ayxy - R, O6wwmin KoadpduumneHT
Tennonepegayn K, nJOTHOCTb TEMNOBOrO NOTOKAa g M KO/NMYECTBO TennoTbl Q, Tepaemoe
CTEHKOW NPpU TPEX BapMaHTax YKasaHHbIX B Tabauue 2;

6) HaliTK TemnepaTypbl B CTbiKe coes t1, t2 ,t3 aAnA Tex ke BapuaHTOB;

B) NOCTPOUTL ANA TPETbero BapuaHTa rpaduku pacnpeneneHvus TemnepaTtypbl B
KoopauHatax t-S m  t-R; cpaBHUTb C TemnepaTtypamu, NOJyYeHHbIMW aHAIUTUYECKUM
nytem ( no popmynam);

r) onpedennTb CHUXEHWe MoTepb Temn/ia BO BTOPOM W TPeTbemM BapuaHTax no
CpaBHeHMIO C nepBbiM (B NpoueHTax). MoTepy Npu NepBom BapuaHTe MPUHMMAIOTCA 3a
100%;

[) pe3ynbTaTbl pacyeToB NpeacTaBuUTb B Buae Tabauubl 1 (Mpwun. 1.) U caenatb
BbIBOAbl O PO TEMAOBOM M30AALUMM AA CHUKEHMA MoTepb Tenna 4yepes KAadky.
BapuaHTbl 3aaa4u AaHbl B Tabauue 2 (Mpwua. 2).

MpunnoxkeHune 1




BapuaHTbl 3a4a4m

Temnepatypa, °C

ty

t

ts

bes TennoBoi nsonaumm

Tensosble MNOKa3aTenun

TeMMepaTypbl NOAYyYEHHbIE

dHaNNTUYECKHN

rpadpumyeckm

C TennoBoun usonaunen

TEN/1I0Bble MOKa3aTenn

TEMNepaTypbl NOAyYEHHbIE

dHaAnTn4yeCKkun

rpadumyeckm

C yABOEHHO Tena0B80M M3onaumnemn

TEN/I0BblE€ NMOKa3aTenn

TemMnepaTypbl NOJNy4YeHHble

dHaNINTUYECKHN

rpadumyeckm

CHuKeHue noTepb TeNA0Tbl MO CPaBHEHWUIO:




C nepBbiM BapnaHTOM

C BTOPbIM BapMaHTOM

C TPeTUM BapMaHTOM

MpunnoxkeHue 2

[aHHble ychosuma 3agaumn Nel

Ne
S1, S, A A t, t,
BapuWaHTa oy, BT/Mm’K oy, BT/m*K f
M M BT/mK Bt/mK °C °C
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
MpunokeHue 3
Ne too D ta Aer Cor Per a toos
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) Ilopsinoxk mnpoBeJeHHs] MPOMEKYTOYHOH AaTTeCTAUMH, MOKA3aTeJW W KpPUTEpPUH
OLICHUBAHMSI.
Kputepun oueHkn (B cOOTBETCTBMM C POPMUPYEMBIMU KOMMETEHUMUAMMU U MNAAHUPYEMbIMU

pesynbTatamu 0by4yeHus).

MpomeKyTouHas aTTectauus Mo AucumnanHe «TennodusmKa» BKIOYaET TeopeTuyeckue
BOMPOCHI, MO3BO/AIOWME OUEHUTb YPOBEHb YCBOEHWA OOYYAIOWMMWUCA 3HAHWIA, M MpaKTUYECcKue
3a4aHuA, BbiABAAIOLWME CTeneHb CPOPMMPOBAHHOCTY KOMMNETEHLMIA, NpoBoAUTCA B dopme 3aueTa.

3ayeT NO JaHHOM AUCLMNANHE NPOBOAMTCA B YCTHOM dopme.
MokasaTenu n KpUTepPUM OLLEHNBAHMA 3a4eTa:

— Ha OLLEHKY «3auyTeHOo» — 06YyYaloLWMIACA AEMOHCTPMPYET OT BbICOKOrO A0 NMOPOroBOro YPOBHA
chOpPMMPOBAHHOCTN KOMMNETEHLUMIA: BCECTOPOHHEE, CUCTEMATMYecKoe M rnybokoe 3HaHuMe y4vyebHoro
matepuana, cBob6OAHO BbINOMHAET MNpPaKTMYecKne 3agaHusA, CBOBOAHO onepupyeT 3HaHUAMM,
YMEHUAMM, MPUMEHAET UX B CUTYaLMAX NOBbLILLEHHOM CNOXHOCTM; OCHOBHbIE 3HaHWA, YMEHUSA OCBOEHDI,
HO AONYCKakTCA HeE3HAYUTE/IbHbIE OLIJVI6KVI, HETOYHOCTU, 3aTPyaAHEHUA NPU aHA/TUTUHECKUX onepauunax,
nepeHoce 3HaHUIM U YMEHWNI Ha HOBble, HECTAaHAAPTHbIE CUTYaLMUK; B XO4E KOHTPO/IbHbIX MEPONpPUATUIA
[AOMYCKaoTCA OWNBKK, NPOABAAETCA OTCYTCTBME OTAE/bHbIX 3HAHUIM, YMEHWUI, HaBbIKOB, 0byvatoLmiica
UCMbITbIBAET 3HAYUTE/IbHbIE 3aTPYAHEHMA NP ONEPUPOBAHUMN 3HAHUAMMU U YMEHUSMU NPU UX NepeHoce
Ha HOBble CUTyaLUM.

— Ha OUEHKY «He 3auyTeHo» — O0by4alolMiAca AeMOHCTPUpPYeT 3HaHuA He 6onee 20%
TEOPETUYECKOrO  MaTepuana, [AONycKaeT  CyLleCTBEHHble  OWWOKKM, He  MOXKeT  nokasaTb
WHTEeN/IeKTYa/IbHble HaBbIKM pelleHusA MPOCTbIX 334a4; Oby4aloWwMnca He MOXKeT MOKas3aTb 3HAHMA Ha
YPOBHE BOCMNPOM3BEAEHUA N 06bACHEHWUA MHbOPMALMMK.




