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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

OCHOBBI METAITYPrUYE€CKOT0 IIPON3BOACTBA

Marematuka

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

CoBpeMeHHBIE TEXHOJIOTHH PECYPCOCOSPEKECHUS B YUSPHON METAILTypTIHH

Mertannypruyeckas TermIoTeXHUKa

Teopus ¥ TEXHOJIOTHUS IOMEHHOTO IpoIiecca

Teopus 1 TEXHOTOTUSI OKYCKOBaHUS KEJIE3HBIX PYI

KosmreBast 06paboTka cranm

JInTeitHOE TPOU3BOICTBO

BrimuaBka cranu u peppocCIuiaBoB B 3IEKTpoNedax

MeTo/16I UCCIIEIOBAHUS MATEPUAIIOB M IIPOIECCOB

YrpaiieHrue TEXHOJIOTHISCKIMHE ITPOIECCAMH TIPOU3BO/ICTBA YYT'YHA B JOMEHHBIX ITeYax

MonenrpoBaHue MPOLECCOB U 0ObEKTOB B METAJLTYPIUH
HoBrble TexHOTOTHYECKIE pPEIICHUA B METAJUTYPTHU YEPHBIX METAJIJIOB
Pa3nuBka u KpucTammsanus cTainu

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynbrate ocBoeHus quctuiiinHbl (Monyis) «Temnodusnka» oOydaronmiics A0KeH
00Ja1aTh CIEAYIOIMMU KOMIIETEHIIUSIMU:

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

OIIK-2 CnocobeH y4yacTBOBaTh B MPOCKTHPOBAHUU TEXHUYECKHX OOBEKTOB, CHUCTEM H
TEXHOJOTHYECKUX MPOILIECCOB € YYETOM 3JKOHOMHUYECKHX, SKOJOTMYECKMX MW COLMAIbHBIX
OrpaHHYCHUMN

OIlK-2.1 IIpoBOIUT TEXHUKO-IKOHOMHUYECKOE OOOCHOBAaHHE U HSKOHOMHUYECKYIO
OLICHKY NMPOEKTHBIX PEelIEHUH U MHKEHEPHBIX 3a7a4

OIIK-2.2 [IpoBOANT OLIEHKY MPOEKTHBIX PENIEHUI U NHKEHEPHBIX 3a7a4, B TOM YUCIIE
9KOJIOTHUECKYIO

OIlK-2.3 AHanu3upyeT M OLEHHBaeT  pabOTOCHOCOOHOCTh  MPEANpPUATHS
(TeXHHYECKHX OOBEKTOB, CHUCTEM U MPOIECCOB) C YYETOM COIMAJIbHBIX
OrpaHHYeHUI




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. | 5 & ATTeCTallNH
Jlek. s < 11
3aH. 3aH. | U &
1. Paznen 1. [MonsTHe
TeTIoNepeaadn
CamocrosTensHoe
1.1 TepmoauHamuKa | u3yueHue y4eOHOH
MeXaHUKa ra3oB. JIATEPaTypHI;
OcHOBHbIE CBEJICHUSL. MOJrOTOBKA K OIK-2.1
OHTaNbNUA TEIUIoTA. JTa00paTOpHO . e
’ 3 3 6 0,5 parop KoHcnekr nexiuii. OIIK-2.2,
OcHOBHbIE ypaBHEHUS paborte. OTIK-2.3
TeyeHns ra3za. (OCHOBHBIE IIpopaboTka '
CBCIACHUA us3 MEXaHUKU COOTBETCTBYIOIIH
ra3os. X BOIIPOCOB
pazzena 6.
1.2 Pexumbl JIBWXKEHUS
KHIOKOCTH. VcTeueHne rasza
uepes oTBepCTHS CamocrosTenpHoe
’ u3yueHue y4eOHOH
VYpaBHeHue Bepnymnu. yIII/ITe az o
CrpyiiHoe ABMXKEHHE rasa. o rgToZEa;c
Temmo- u MaccormepeHoc. J1a6)i) ATODHOI OIIK-2.1,
SIBneHus, 3aKOHBI ul 2 5 5 6 1 560T§ KoHcrekT nexiuii. OIIK-2.2,
YpaBHCHHUS nepeHoca HI; a60T.Ka OIlK-2.3
BEIIECTBA, Teruia " pop
R p— COOTBETCTBYIOLLA
' X BOTIPOCOB
TEIUIONPOBOIHOCTb, a3a§na 6
KOHBEKIIHS, U3ITy4YeHHE, p ’
quddysus.
CamocTosaTenbHOoe
13 TerionpoBoAHOCTb. n3ydeHune yaeOHon
JuddepenunansHoe JIUTEPATYPBHI;
ypaBHEHHE MOJrOTOBKA K OIK-2.1
TEIUIOTPOBOTHOCTH. nabopaTtopHOU . )
POBOZL 2 4 6 1 parop KoHcrekT neximii. OIIK-2.2,
TermonpoBOAHOCTh  TIPH pabore. OIK-2.3
CTallMOHAPHOM u IIpopaboTka '
HECTAMOHAPHOM PEXHME. COOTBETCTBYIOLIH
Tennonepenaya X BOIIPOCOB
pazzena 6.




1.4 KOHBEKTHBHBIN TEILIO-

M MacCOlepeHoc  IMpH CamocTosTeNnbHO
cBOOOTHOM u U3yuceHHe y4eOHOH
BBIHY)KJICHHOM  TCUCHHH. JIUTEPaTyphI;
lMunponuaamuyaeckuit u TIOATOTOBKA K OMK-2.1
TEIJIOBOM MOTpaHUYHbIE nabopaTopHO . s
P N 2 5 6 0,75 patop Koncnexr nexmuii. OIIK-2.2,
CJIOH. PaguaioHHbIit paborte. OTIK-2.3
TEIIO- M MAacCOIEPEHOC. ITpopaboTka '
OCHOBHBIE  MOHATHSA H COOTBETCTBYIOLIH
3a-KOHBI. BUIBI JTy4HCTBIX X BOIIPOCOB
MTOTOKOB. CI10>XHBII paznena 6.
TEII000MEH.
HUroro no pazaeny 12 17 24 3,25
2. Paznen 2. Temnoreneparus
CaMocCTosTenbHO
U3yucHHe y4eOHOMH
JIUTEPaTyphl;
2.1 Temnorenepanus 3a PaTypEL,
MIOJTOTOBKA K
CcueT CXKUTraHus TOILUIMBA. a6OPATODHOI OIIK-2.1,
OCHOBHEBIE 3 6 0,05 patop KoHcnexr neximii. OIIK-2.2,
paborte.
XapaKTePUCTUKH TOILUIHBA. OIIK-2.3
ITpopaboTka
OCHOBBI TEOPUH TOPEHHUSI.
COOTBETCTBYIOIIH
X BOTIPOCOB
paszena 6.
CamocTosaTenpHOe
u3ydeHue yueOHon
2.2 PacueTbl TIOJHOTO H JIUTEPATYPHI;
HETMOJIHOTO TOpEeHHUs MOATOTOBKA K
TOIIMBA. YCT Of/iCTBE IS JIaGi aTOPHOH OIIK-2.1,
) p 2 4 0,05 parop KoHcnekr nexiuii. OIIK-2.2,
COKUTaHUS TOIUTMBA. paborte.
OIIK-2.3
Temnmorenepanust 3a cyer IIpopaboTka
AIIEKTPOIHEPTUH. COOTBETCTBYIOIIH
X BOTIPOCOB
pasnena 6.
Hroro no pazaeny 5 10 35,8
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 pa3jMyHBbIX 00JacTell B KOHTEKCTE perraeMoi
3agaun. CamocTosiTeNnbHass paboTa CTUMYIHMPYET CTYAEHTOB K CaMOCTOSITEIbHOM IpopaboTKe
TEM B IIDOLIECCE NONTOTOBKU KOHcTekToB 1 WII3.

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:

IIporpammHoe o0ecnieueHue

HaumenoBanue 9
10 Ne morosopa Cpoxk neiicTBuUS TULEH3UU
MS Office 2007 |, 135 o1 17.09.2007 Seccpouno
Professional
7Zip CBOOOJTHO 0ECCPOYHO
FAR Manager |cBo6oaHO 0eccpouHO
Linux Calculate [cBoGogHO 0eccpoUuHO
Adobe Reader [cBoGomHO 0eccpodHO
IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI
HazBanue xkypca CchlIKa
OJICKTpOHHas 0asa  MEPHOMMNCCKHX | /idlib eastview.com/
m3nanuid East View Information Services,
HaumonansHas

uHpopmaronHo-ananutuueckas cucrema|URL: https://elibrary.ru/project_risc.asp
— Poccuiickmit HHJIEKC HAy4HOI'0O
[TouckoBas cucrema Axanemus Google
(Google Scholar)

Wudopmarronnas cucrema - EquHOE OKHO
JOCTYIIa K HH()OPMAIMOHHBIM Pecypcam

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

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

®denepanbHOE TOCYJapCTBEHHOE

oromkeTHoe yupexaenne «Denepanbubiii| URL: http://wwwl.fips.ru/

NHCTUTYT H‘[)OMI:IHIJ'ICHHOfI

Poceuiickas T'ocy napersennas Ouommotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karayioru

OnektponHbie pecypebl onbmmorekn MI'TY [https://magtu.informsystema.ru/Marc.htmi?local
um. [.. Hocona e=ru

MexnyHaponHas 0a3a TMOJHOTEKCTOBBIX
XypHaiaoB Springer Journals
MexnyHaponHas pedepatuBHast u
HOJIHOTEKCTOBas crpaBoyHas 6aza manubix [https://www.nature.com/siteindex
Hay4YHbIX W3ganuii «Springer Naturey
ApxuB HayYHBIX KYpHAIIOB
«HammoHnanbHbBIH https://archive.neicon.ru/xmlui/
DJIEKTPOHHO-HH(OOPMAIMOHHEIN

http://link.springer.com/




Nudopmanmonnas cucrema -
HopmaTtuBHBIE TIPaBOBBIE AKTHI,
OpraHU3aIOHHO-PACTIOPSAUTEI
BbHBIC JOKYMCHTHI,
HOPMATHUBHBIC M METOJINYECKUE

9 MaTepuaJibHO-TeXHHYeCKOe o0ecredeHue TUCIIUIIHHBI (MOTYJIs1)

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

MarepuanbHO-TEXHHUECKOE 00ecrieueHNe JUCIUTUINHBI BKITIOUACT:

VY4eOHble ayJUTOPUU [T IPOBEACHUS 3aHATHI JICKIMOHHOTO THTIA:

- MyJIbTUMEIMHHBIC CPEIICTBA XPAHCHUS, TIEpeauu U MPEICTABICHHUS HHPOPMAITUH.

Y4eOHblC ayAUTOpUM JUISI TPOBEACHUS MPAKTUYECKUX 3aHATHN, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAIMHA, TEKYIIET0 KOHTPOJIS U TIPOMEKYTOYHOW aTTECTAIUHU: - JIOCKa,
ML

VYdeOHbIe ayJUTOPUH IS CAMOCTOSITEIIbHON PabOThl 00YYarOIIUXCSI:

- TepcoHanbHbie KommbioTepbl ¢ maketom MS Office, Beixomom B HHTepHET U €
JOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCHTETA.

[lomemenne Ui XpaHeHHS ©  NPO(PUIAKTHYECKOTO OOCITYKMBAaHUS Y4eOHOTO
00opyIoBaHUs:

- CTEJIIaXHU, CEU(BbI A1 XpaHEeHUs yueOHOro 000py10BaHuUs, MHCTPYMEHTHI JUIsl pEMOHTA
71a060paTOPHOTO 00OPYAOBAHHUS.



IIpunoxenne 1
Y4yeOHO-MeTOoAUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbLHOM padoThl 00y4Yarommxcst

. OCHOBHBIE 32aKOHOMEPHOCTH MEXaHHUKH MEYHBIX Ta30B.
. CBOOOAHbIE W YAaCTMYHO OTPAHUYEHHBIE CTPYHHBIE TEUCHMSL.
. OrpannyeHHble CTpyHHbIE TeueHUs. IHKEKTOp U 35KEKTOP.
. Ilorepu 3HEepruu npu IBUKEHUU ra3oB.
. Bugpsl nepenoca temnotsl. OCHOBHBIE TOHATHUS  ONPEICTICHHS.
. HuddepenunanbHoe ypaBHEHHE TEIIONPOBOAHOCTHU. [ paHUUHBIE yCIOBHUS.
. KoaddunmenT rermmonpoBogHOCTH CTallel ¥ GaKTOPHI, BIUSIONINE HA HETO.
. CranmoHapHas 1 HeCTallMOHapHas TEIIONPOBOIHOCTh
. KonBexTHuBHBII TernooOMeH npu cBOOOTHOM U BHIHYKIEHHOM JIBH)KEHUH Ta30B.
10. KputepuaiibHble ypaBHEHUSI KOHBEKTUBHOI'O TEINIOOOMEHA.
11. TennooOMeH u3yuyeHHEeM. BUIbI Ty4HCTHIX TOTOKOB.
12. OcoGeHHOCTH U3Ty4YEeHHUS I'a30B.
13. TeruiooOMEH HW3ITy4YeHHEM MEXIy TellaMHi, IMPOU3BOJBHO PACIOIOKECHHBIMUA B
IPOCTPaHCTBE.
14. YrnoBbie KO3 GUIMESHTH N3TYYCHUSI.
15. Teryioo6MeH U3Tyd4€HUEM ITPH HATUYHU SKPAHOB MEXK/y TOBEPXHOCTSIMHU.
17. OcHOBBI TEOpUH TMOAOOMA W  MOJACTHPOBAHUS  TEIJIOTEXHUYECKUX U
TEIIO3HEPreTUYECKUX MPOLIECCOB U 000PYAOBaHMUSL.
18. OcHOBBI pacueTa HarpeBa «TOHKHUX» U «MaCCUBHBIX» 3arOTOBOK.
19. Xumuyeckas sHEprHs.
20. Paspymenue u oOpazoBaHHE MOJEKYJSIPHBIX CBs3ei. BhigeneHue W IMoTJoIeHne
SHEPIUH.
21. OCHOBHBIE PHEPTETHUECKUE PECYPCH XUMHUECKUE PEAKIIMH YHEPTETHUKH.
22. OCHOBHBIE YCTPONCTBA F€HEPALUU U UCIOIb30BAHUS XUMUYECKOM SHEPIHH.
23. Pa3zpymienne u 06pa3oBaHne aTOMHBIX CBSI3CH.
24. BoizieneHue U MorJIoIIeHUe SHEPTHH.
24. ConmHevHOE M3TyYeHHEe. XapaKTePUCTHKA.
25. AKKyMyIupoBaHue Tera. THIIbl aKKyMyJIsSTOPOB.
26. TerioBast SHEPTHUS OKPYKAFOIIEH CPEIIBI.

O 00 1N DN K W —



7. OueHOYHBIE CPeICTBA /1JIsl IPOBeeHUS POMEKYTOUHOI aTTecTalluu

a) [lnanupyembie pe3yJbTAaThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTecTAluM:

pnioxenne 2

CTpyKTypHBI’
3J1eMeHT
KOMIIeTeHIIUH

Ili1anupyemble pe3yJibTaThl 00yUYeHUs

OueHo4yHbIE CpeCcTBA

OIIK-2 - CnocobeHn Y4aCTBOBAaTb B IPOCKTUPOBAHHMU TCXHUYCCKHX O6’beKTOB, CUCTEM U TCXHOJIOTMYECKUX IMPOLECCOB C Y4YE€TOM S5KOHOMUUYCCKUX,

OKOJOTHYCCKHUX U COITMAJIBHBIX OFpaHPI‘IGHI/If/'I

OIlK-2.1 [[pOBOIUT TEXHUKO-IKOHOMHUYECKOE
000CHOBaHHE U SKOHOMHYECKYIO OIICHKY
[TPOCKTHBIX PEIICHUI 1 MHKEHEPHBIX

3a1au

Ilepeuenv meopemuueckux 60npocos K IK3ameny:

1. TepmoiMHaMKKa U MEXaHUKA Ta30B.

2. DHTAJIBIINS, TCIIOTA.

3. OCHOBHBIE YpPaBHEHUS TEUCHUS Ta3a.

4. OCHOBHBIE CBEJICHUSI N3 MEXaHUKU Ta30B.

5. PesxuMBl ABMOKEHUS KUIKOCTH.

6. Ucreuenue ra3a yepes3 OTBEPCTHUS.

7. YpaBHenue bepnymu. CtpyiiHoe JBH)KEHUE ra3a.

8. Temo0- U MaccomepeHoc.

9. SIBneHus, 3aKOHBI M YpaBHEHHUs IEpEHOCA BEIIECTBA,
TETJIONPOBOHOCTD, KOHBEKIIUS, U3JIydeHHUE, TP y3usi.

TCIJIa W HUMITYJIbCA:

OI1K-2.2 [IpOBOIUT OLIEHKY MPOEKTHBIX PELICHUI
1 MH)KEHEPHBIX 3a7]a4, B TOM YUCIIEe

DKOJIOT'NYCCKYIO

Ilpumepnoe npaxmuueckoe 3a0anue 0 IKIAMeHa:
1. B kakuX eMHHUIIAX U3MEPSETCS KOJTMYECTBO TETLIIOTHI?

1. °C;

2. KI/M;

3. JIx;

4. H/m

2. TennonpoBOAHOCTh KAKUX MaTepUATIOB HAaUOOIbINast?
1. MerTanios;

2. I'a30B;




CTpyKTYpHBIii
3JIeMEeHT
KOMIIeTeHIIUH

IInanupyemMsble pe3yJbTaThl 00yUeHHs

OuneHo4HBIE CpPeICTBA

3. TBepabIX Tel - TUIEKTPUKOB,;
4. Kunkocrei.
3. OT KaKkuX mapameTpoB 3aBUCUT KOA(PPHUIMEHT TEIUIONPOBOJHOCTH?

OT BUJIa ABUKEHUS KUIKOCTH;

Ot Temmepatypsl U GU3NYECKUX CBONCTB BEILIECTB;

OT Macchl ¥ IIOMIaIM TOBEPXHOCTH TENa;

4. OT KonMYecTBa MOABEICHHOM TEIIOTHI.

4. Kakoe 13 ypaBHEHHE TJIOTHOCTH TEIUIOBOTO MOTOKA COOTBETCTBYET MEPEHOCY

TCINIOTHI TCILUIOIIPOBOJHOCTBIO UECPC3 O,Z[HOCJ'IOFIHYIO IJIOCKYIO CTCHKY:

wnh e

o -
1. =—q¢ -t ;
q 2 2 1_
2. g = —Agradt;
3- q == (l(z _tl /;
A -
4. “2¢ -t .
q s el
5.1lo KakKoOMYy H3 ypaBHeHI/Iﬁ PaCCUUTBIBACTCA TCIUIONICpEaata UCpEe3 CTCHKY?
1. q — ﬂ’(tcl — Z-c2 )
o
7 — 7
2 _ el c(n+1)
RSt
i=1 /li
7 7
3 _ orcl orc2
71 5 1




CTpyKTYpHBIii
3JIeMEeHT
KOMIIeTeHIIUH

IInanupyemMsble pe3yJbTaThl 00yUeHHs

OuneHo4HBIE CpPeICTBA

6. VYkazaTb, KakoMy HWHTEpBally 3HaueHUN KodpduuueHTa A COOTBETCTBYET
TEIUIONPOBOAHOCTh CTaJICH.

1. 20-50Bt/(Mm°C)

2. 0,07-4Bt/(m°C)

3. 0,007 -0,07 Bt/(m °C)

7. B kakuXx eauHULIAaX U3MepseTcs KOd(PpPUIIUEHT TEII0MpOBOAHOCTH?

Bm
1. —
M~epao
M-2pao
4, Bm.

8. Koadpumuent Ternonepeaaun xapakTepu3yeT HHTEHCUBHOCTh TIEpeiauu

TEIUIOTHI:
1. OT oz1HOM cpenbl K ApYroi;

2. BHyTpu TBEpABIX CTEHOK;

3. OT oziHOM cpenbl K ApYroi uepe3 pa3aenuTelbHYI0 CTEHKY;
4, OT KUJIKOCTEN K TBEPABIM CTEHKAM.

9. Hucno @ypbe onpenenser:

1. PexxuM BYOKEHUS KHUJIKOCTH;
2. TepMuyeckyro MaCCUBHOCTB TEIT;
3. bespasmepHoe BpeMsi Harpesa;




CTpyKTYpHBIii

3JIeMEHT I[lnannpyemble pe3y/ibTaThbl 00y4eHUsI OueHovHbIe CpeACTBA
KOMIIeTeHIIUH
4. duznyeckue nmapamMeTpsl BEIECTBA.
OIIK-2.3 AHQJIU3UPYET U OLICHUBAET Ilpumep 3a0anusa na pewienue 3a0a4 u3 npogheccuonantbHoll oonacmu:

[PabOTOCITIOCOOHOCTD MIPEATIPUATHS
(TEXHUYECKUX 0OBEKTOB, CUCTEM U
[TPOLIECCOB) C YYETOM COIMABHBIX
OTpaHUYCHUH.

3amaga 1. [Inockas meyHasi CTEHKa COCTOUT M3 CJIOSl OTHETIOPHOTO MaTepHaia
TOJIIMHONW S1, M M TEIUIOM3OJSAIMOHHOTO CJI0s TONIMHON Sy, M. KoaddurmenTs

TEIUIONPOBOAHOCTH CJIOEB paBHEL: nepsoro A, Br/(m K), Broporo A,, Br/(m K).
TemmepaTypa ra3oB OMBIBAIOLIMX BHYTPEHHIOIO  MOBEPXHOCTh CTeHkH tr, C;
K02(hGUIUEHT TEIUIOOTAa4u K BHYTpeHHeW creHke ¢, , B1/(MK); or HapyxHoi
CTGHKH K BO3myXy o, , BT/(MK). Ilnomans cren f, m. Temmeparypa Bo3nyxa,

OMBIBAIOIIET0 HAPYKHIOIO MTOBEPXHOCTH CTEHKH 1y, °C.
Heo6xoanmMo onpenenuTs:

a) ofmiee TEMJIOBOE CONPOTHUBIEHHE OT Ta3oB M Bo3ayxy - R, OOmmit
koa¢pdunuenT Teronepeaadn K, MIOTHOCTH TEMJIOBOro MOTOKA ( M KOJIUYECTBO
TeI0ThI Q, TepsieMoe CTEHKOM MpU TpeX BapHaHTaX yKa3aHHBIX B Tabiue 2;

0) HaliTh TeMriepaTypsl B CThIke cioeB t1, t2 |13 s Tex ke BapuaHTOB;

B) MIOCTPOUTH JUIsSl TPETHETO BapUaHTa rpa UKy pacipeiesieHns TeMIepaTypsl B
KoopamHatax t-S wm t-R; cpaBHUTH ¢ TemmepaTrypaMu, MOJIYYEeHHBIMU
AHAIUTUYECKUM MyTeM ( 110 popmysam);

F) OHpelIeJ'II/ITI) CHUXXCHHUC HOTepB TEIIJ1a BO BTOpOM u TpeTI)eM BapI/IaHTaX 10
CPaBHEHHUIO C MEPBbIM (B MpoleHTax). [loTepu npu nepBoM BapraHTe MPUHUMAIOTCS
3a 100%;

1) pe3yJbTaThl pacyeToOB MpeaAcTaBUTh B Buje Ta0muisl 1 (Ilpui. 1.) u caenatp




CTpyKTYpHBIii
3JIeMEeHT I[lnannpyemble pe3y/ibTaThbl 00y4eHUsI
KOMIIeTeHIIUH

OuneHo4HBIE CpPeICTBA

BBIBOJIBl O POJIM TEIUIOBOW HM3OJSIMU JUIS CHWKCHHS MOTEpPh TEIUla Yepe3 KIAAKY.
BapuanTs! 3agaun nansl B Tabnuue 2 (Ilpu. 2).

[Ipunoxenue 1

BapI/IaHTH 3aJa4un

Temneparypa, °C

t ty 10} t3 t,

1 be3 TemoBoii n3omsmun

TCIIJIOBBIC ITOKA3aTCIIN

TEMIICPATYPHI ITOJTYYCHHBIC

AHAJIUTHYCCKHU

rpaduuecku

2 C Ter1oBoi U30JIAINEN

TCIIJIOBBIC ITOKA3aTCIN

TEMIICPATYPHI IMOJTYYCHHBIC

AHAJIMTUYCCKHU

rpaduvecku




3 C yIBOGHHOM TEIIIOBOM M30IIALIUEH

TCIIJIOBBIC ITOKA3aTCIIN

TEMIEPATYPhI MOTYYCHHbIE

AHAJIMTHYCCKU

rpadguvecku

4 CHMKeHHue MOTePh TEIUIOTHI 10 CPAaBHEHUIO:

C IICPBBIM BAPHUAHTOM

C BTOPbBIM BapHuaHTOM

C TPCTUM BAPHAHTOM

[Ipunoxenue 2

Janusie ycnoBus 3agaun Nel
Ne
Sl. 82, A )\'9 t, tB,
BapHaHTa o1, Br/mM?K oz, Br/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 11 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 59 D tay Aer Cer 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

00y4arolMMuUCs 3HaHUH, U IPaKTUUECKUE 3a/1aHus, BBIABIISAIONINE CTETIEHb CHOPMUPOBAHHOCTH KOMIIETEHLIUH, TPOBOIUTCS B hopMe 3a4eTa.

CUCTEMATHYCCKOC U I‘J'IY6OKOC 3HAaHHUC yqe6Hor0 Marcpuala, CBO60I[HO BBITIOJIHACT NPAKTUYICCKUC 3a/IlaHUA, CBOGOJIHO ONCpHUpyCT 3HAHUAMU, YMCHUSIMU,
MNPUMCHACT UX B CUTyallUAX MMOBBIIICHHOM CJIO)KHOCTHU, OCHOBHBIC 3HAHUA, YMCHHA OCBOCHLI, HO HOITYCKAKOTCA HC3HAUUTCIILHBIC OIJ_II/I6I(I/I, HCTOYHOCTH,
3aTPYAHCHUS IIPU AHAJIUTUYCCKHUX OIICpalusiax, MCPEHOCC 3HAHUHU U yMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHLIC CUTYallUU; B XOAC KOHTPOJIbHBIX MCpOHpI/IHTI/Iﬁ
AOIYCKAOTCA OIJ_II/I6I(I/I, MMPOABIACTCA OTCYTCTBUC OTHACIIbHBIX 3HaHI/II71, YMCHHﬁ, HaBBIKOB, 06yanOHlHﬁ0H HCIIBITBIBACT 3HAYUTCIILHBIC 3aTPYAHCHUA TIPU

ITokazaTenu u KpUTCpUH OLICHHUBAHUA 3a4CTa:

3aueT Mo JaHHOW AMCUUIUIMHE MPOBOJUTCS B YCTHOU (hopMme.

OIICPHUPOBAHUHU 3HAHUAMHA U YMCHUAMU ITPHU UX IICPEHOCC HA HOBLIC CUTYyAIlUH.

0) Ilopsinok npoBeaeHNs NPOMEKYTOYHOM ATTECTALMH, MOKA3aTe/ I U1 KPUTEPHUH OLleHUBAHMS.
Kpureprn oneHku (B COOTBETCTBUU C (POPMUPYEMBIMU KOMIETCHIUSMH U TUIAHUPYEMBIMH PE3yJIbTaTaMHu 00yueHHS).

HpOMe)KYTO‘IHaSI arTeCTanusa 1o JUCHUIIIINHC «TCHJ'IO(I)I/IBI/IKa» BKJIFOYAC€T TCOPCTUUYCCKUC BOIIPOCHI, MMO3BOJAIONIUEC OLICHUTL YPOBCHL YCBOCHUA

— Ha OLIEHKY «3a4TE€HO0» — 00y4JaroIuics JEMOHCTPUPYET OT BBICOKOTO J0 MTOPOTOBOT0 YPOBHS CPOPMUPOBAHHOCTH KOMITETEHI[MII: BCECTOPOHHEE,




— Ha OIICHKY «HE€ 3a4TE€HO» — 0Oydarouuiics IeMOHCTpHpYyeT 3HaHUS He Ooiee 20% TeopeTHyecKoro marepuaia, JAOMYCKAaeT CYIIeCTBEHHBIC
omKOKH, HE MOXKET MOKa3aTh HMHTEJUICKTYalbHbIE HABBIKM PEIICHHs MPOCTHIX 3a/1ad; OOYyYaloIIuiicss He MOXET IOKa3aTh 3HAHWS Ha YpPOBHE
BOCIIPOU3BEICHUSI U 0OOBSICHEHHS UH(OPMAIIHH.



