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JIner akTyanu3anuu padoyeil nporpamMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl TerIOTeXHUYECKUX U YHEPTETHUECKUX CHCTEM

[Iporokonm ot 20 . Ne
3aB. kadenpoii E.I'. Hemmopenko

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM roj1y Ha 3aceqaHuu Kadeapsl TermIoTeXHUYSCKUX U SHEPTETHUCCKUX CUCTEM

[Iporokonm ot 20 . Ne
3aB. kadenpoii E.I'. Hemmopenko

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roj1y Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

[Iporokon ot 20 1. Ne

3aB. kadenpoit ET. H_enmopeHKo

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGH.IHOpeHKO

Pabouas mporpamma nepecMoTpeHa, oocykieHa u ogoopena s peanusanuu B 2031 - 2032
y4eOHOM o1y Ha 3aceaHuu Kageapbl TermoTeXHUYECKUX U YJHEPTETHYECKUX CUCTEM

[Iporokom ot 20 . Ne

3aB. xadenpoit ET. ITemnopeHKo




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enbto ocBOeHUS AUCHUIUIHHBI «Ternodu3nKkay BiaseTcs U3yueHue
(byHIaMEHTaJIbHBIX 3aKOHOB MIEPEHOCA TEIJIOThI, COBPEMEHHON TEOPHH TEII000MeHa U
MIPUMEHEHHE UX B TEIUIOBBIX pacueTax HarpeBa M OXJIAXKACHUS TeJ pa3IndHOi popMbI C
Pa3IMYHBIMU TEII0(PU3NYECKUMH CBONCTBAMU; U3yYE€HUE OCHOB TerioreHepanuu. Ha
OCHOBE TOJTyYEHHBIX 3HAHUI U YMEHHUH y CTYI€HTOB (POPMUPYIOTCSA HABBIKU UX MPUMEHEHUS
B IIpo(heccHoHaNbHO 1eATENbHOCTH MPU PELUICHUH CIIEHUaTU3UPOBAHHBIX 3a7ay.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Juctummaa Termodu3uka BXOIUT B 0053aTENbHYIO YacTh y4eOHOTO IIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

Jis n3ydeHus JUCIUIUTMHBI HE0OXOAUMBI 3HaHUS (YMEHUS, BIIAJICHU),
c(OpMHUPOBAHHBIE B pPE3yJIbTAaTe N3YUEHHs TUCLMILUIMH/ IPAKTUK:

Marematuka

®dusuka

OCHOBBI METAJUTYPrHUECKOT0 IPOU3BOICTBA

HNudopmarnka u nHOOpMAITMOHHBIE TEXHOJIOTUU

3HaHus (YMEHUs, BIIAJICHUS ), TOTyYCHHBIC TPHU N3YUYECHUH JTAaHHOUN IUCIUILIIHHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

Teopust U TEXHOJIOTHS JOMEHHOTO ITpoIecca

TexHoorus MpoM3BOICTBA KOKCA

VY4eOHast - HaydHO-UCCIIEOBATENbCKas paboTa (TOTy4eHHE TIEPBUYHBIX HABBIKOB
Hay4YHO-HCCIIeI0BaTENIbCKON paboThI)

[Tpon3BoICTBEHHAS - TEXHOJIOTHYECKas (TIPOEKTHO-TEXHOJIOTUYECKasi) MPaKTHKa

PaznuBka 1 KpuCTaUIM3AIUS CTAIN

OKcITyaTalus JOMEHHbIX neueit

Teopust U TEXHOJIOTHS BHIIIJIABKU CTAH B KHCIOPOIHBIX KOHBEPTEPax

MonenupoBaHue Npo1eccoB U 0ObEKTOB B METAIITYPIHUHU

HayuHo-uccnenoBarensckas pabora

[Tpon3BOICTBEHHAS - IPEIAUITIOMHAS PAKTHKA

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pesynbrare ocBoeHus nucumiuHbl (Monyis) «Temnodpusnka» odydaronuiics
JIOJKEH 00J1a/1aTh CIEAYIOIIUMU KOMITeTeHIIUAMU:

KO,}I HHAUKaTopa HH}II/IK&TOP JOCTHXKEHUS KOMIICTCHIIN

OIIK-2 Cnoco0OeH y4acTBOBaTh B IPOSKTUPOBAHUU TEXHUUYECKUX OOBEKTOB, CUCTEM U
TEXHOJIOTMYECKHUX MIPOLIECCOB C YY4ETOM SKOHOMUYECKHX, DKOJIOTHYECKUX U COLIMAIIBHBIX
OrpaHUYECHUN

OIlK-2.1 [TpoBOAUT TEXHUKO-IKOHOMHYECKOE 0O0CHOBAaHNE U SKOHOMHUYECKYIO
OIIEHKY IIPOEKTHBIX PEIICHNN U MHKEHEPHBIX 3a]a4

OIlK-2.2 IIpoBOINT OLIEHKY IPOEKTHBIX PEIICHUN U NHKEHEPHBIX 33]1a4, B TOM
YHCJIE DKOJIOTHYECKYIO

OIIK-2.3 AHaIM3UPYET U OLIEHUBAET PabOTOCTIOCOOHOCTD MPEAIPUATHS
(TeXHUYECKHX 0OBEKTOB, CUCTEM H MPOLIECCOB) C YUETOM COIMATIBHBIX
OTpaHUYECHUN




4. CTpyKTYypa, 00bEM U COJEpKaAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIHHUILUIMHBI COCTABIISIET 2  3a4€THBIX €IMHUI] 72 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 8,4 akaJ. 4yacos:
— ayIuTOpHas — § akaJl. 4acos;
— BHeayauTopHas — 0,4 akaj. 4acos;

— caMmocTosITenbHas pabota — 59,7 akaj. 4acos;

— B (popMe npakTuieckoil moarotoBku — 0 akaj. vac;

— MOJrOTOBKA K 3au€ty — 3,9 akaj. yac
®dopma arrecTalnyu - 3a4eT

AynutopHast 5 o
KOHTakTHas paboTa = = dopma TeKyIero
5 H
B aKaJl. yacax 3} Bun KOHTPOJIS
Pasnen/ Tema 3 (B axan ) E R . P Kon
= 3 © | caMOCTOATEeNnbHOM |  ycrmeBaeMOCTH U
JHCHIHTLIAHBI N [~ . KOMIIETEHIIHH
g g paboThI TIPOMEKYTOYHOM
Tlek mal. | mpaxT. Z2'S aTTeCTaluu
3aH. 3aH. O =
1. Pa3gen 1. I[Tousitue
TEIUIoNepeaayYn
CaMoCTOATEIEHOE
1.1 TepmonuHaMuKa 1 HBVACHIC
Mexannka ra3oB. OCHOBHBIE q}:36ﬂoﬁ
CBEACHHUS. DHTAJIBITHS, Jm};e ATVDEL OIIK-2.1,
teruiora. OCHOBHBIE 0,3 1 9 I opa6()),£)1<a' KoHcnekr nexnuii. OIIK-2.2,
YpaBHEHHUs TEUECHHUS Ta3a. COOTI;eIT) oTB " OIIK-2.3
OCHOBHEBIE CBEJICHHS U3 X BOIT O(gm
MEXaHUKH I'a30B. p
pasnena 6.
1.2 PexXUMBI ABMKEHUS
x)kuakoctu. McTeuenue rasza
yepe3 OTBEPCTHSL.
CaMOoCTOSITEIbHOE
YpaBuenue beprymin. HBVICHHE
CrpyitHOe JBIKEHHE Ta3a. qy:6H0ﬁ
Teno- u MaccomnepeHoc. J'II/I};E ATVDRL OIlK-2.1,
SIBIIeHUs, 3aKOHBI U 0,3 0,5 0,5 9 n opa6(}),¥1<a. KoHcrexT nexium. OIIK-2.2,
YpaBHEHHUS TIEpEeHOCca pop OIlK-2.3
COOTBETCTBYIOIIN
BEILIECTBA, TEIIJIa 1
p—. ) X BOIPOCOB
’ azzena 6.
TEIUIONPOBOIHOCTb, pasi
KOHBEKIHSI, H3JTyUCHHE,
muhdy3us.
1.3 TennonpoBOJHOCTS. CamocTosaTenbHoe
JuddepennmansHoe U3y4eHHe
ypaBHEHHUE yueOHO OIK-2.1
TCILIONPOBOJHOCTH. JINTEPATYPEL. o N
POBOI 0,3 0,75 1 9 patyp Koncnexr nexnuii. OIIK-2.2,
TenonpoBoAHOCTD IpU [IpopaboTka OITK-2.3
CTallMOHAPHOM U COOTBETCTBYIOIIU '
HECTAI[MIOHAPHOM PEKUME. X BOTIPOCOB
IJIOTIEpEIaY iea 6.
Temmonepenaua azzena 6
1.4 KOHBEKTHBHBIN TEILIO- U CaMOoCTOSITEIbHOE
MaccorepeHoc npu H3yuYCHHE OIlK-2.1,
BOOOHOM H BBIHYKJIECHHOM , , , HOM HCIIEKT JIEKIIUH. -2.2,
CcBOOOIHO €HHO 0,3 0,75 0,5 9 e6HO Koncne e OIIK-2.2
TEYCHUH. JUTEPATYPBHI. OIlK-2.3
T'upponunamMuyeckuit u ITpopaboTka




TEIUIOBOM NMOrpaHUYHBIE
cJIon. PayaliMOHHBIN TEIUIO

- 1 MaccoIepeHoc. COOTBETCTBYIOIIN
OCHOBHBIE ITOHATHUS U X BOTIPOCOB
3aKOHBI. BUIBI Ty4uCThIX pasnena 6.
1oToKOB. CII0KHBIN
TEII000MEH.
Htoro mo pa3sneny 1,2 3 36
2. Pasznen 2. Temnorenepanus
CamocrosTensHoe
n3ydeHue
2.1 Temnorenepanus 3a cuer };q6H0171
COKUTaHMS TOILIMBA. HH};I: ATVDEL OIIK-2.1,
OCHOBHBIE XapaKTEePUCTUKU 0,4 0,5 12 PaTypEL KoHcnekT nexkuui. OIlK-2.2,
IIpopaboTka
torrBa. OCHOBBI TCOPUH OIlK-2.3
COOTBETCTBYIOIIN
TOpEeHHSI.
X BOTIPOCOB
paszaena 6.
CamocrosTensHoe
2.2 PacyeTsl OJIHOTO U U3y4eHue
HETOJIHOTO TOPEHUS yueOHOM OIK-2.1
TOIIMBA. Y CTPOMCTBA JUIs JIUTEPATYPHI. . o
P a 0,4 0,5 11,7 patyp KoHcrekT nexiui. OIIK-2.2,
CKUTaHUS TOTUINBA. IIpopaboTka OIK-2.3
Tenoreneparnys 3a cuer COOTBETCTBYIOIIN '
3JIEKTPOIHEPTHH. X BOTIPOCOB
paszaena 6.
Hroro no pazaeny 0,8 1 23,7
HWroro 3a cemectp 2 59,7 3a4éT
Uroro no aucuuruinae 2 4 59,7 3a4er




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jist perenust mpeayCMOTPEHHBIX BUIOB yueOHOM paboThl IPH U3y4EHUU
aucuuIuInHbl «Terodu3ukay B KauecTBe 00pa3oBaTeIbHBIX TEXHOIOTHI HCIOIB3YIOTCS KaK
TpaJULMOHHbIE, TAK U MOJYJIbHO-KOMIIETEHTHOCTHBIE TEXHOJIOTUH.

LlensiMmu 00pa3zoBaTeIbHBIX U HHPOPMAITMOHHBIX TEXHOJIOTUH SIBIISIOTCS:

- aKTUBU3UPOBAHUE MBILUIEHNS 00y4atolnXCsl;

- (hopMupoBaHHE UHTEPECa K U3y4yaeMOMY MaTepHay;

- pa3BUTHE UHTEJIEKTA U TBOPUECKUX CIIOCOOHOCTEH 00Yy4aroLIIXCsl.

JIeKIIMOHHBIN MaTepua 3aKperuisieTcs Ha JJabOpaTOpHBIX paboTax, rae IPUMEHIETCS
COBMECTHAs JCATEIbHOCTh CTYJCHTOB B IPYIINE, HANIPaBJIeHHAs HA pelIeHue o01IeH 3a1aun
IIyTeM CIIOXKEHHS Pe3yIbTaTOB UHIAMBHIyaTbHOM pabOTHI WieHOB rpynmsl. [yia pa3Butus u
COBEPIICHCTBOBAHMSI KOMMYHUKATHBHBIX CIOCOOHOCTEH CTYJJCHTOB OPraHU3yIOTCS
MIPaKTUYECKHE 3aHATUSI B BUJIE IUCKYCCUH, aHAJIN3a PEaJIbHBIX MPOOJEMHBIX CUTYaIU U
MEXIUCIHUIUTMHAPHBIX CBSA3€H M3 pa3IMYHBIX 00JacTell B KOHTEKCTE PelIaeMoil 3a1auu.
Ilepenaua HEOOXOMMBIX TEOPETUUECKUX 3HAHUN U (hOpMUPOBAHHE MIPEICTABICHUN IO
Kypcy IPOUCXOAUT C IPUMEHEHUEM MYJIbTUMeInHOro o0opynoBanus. Ha 3ansaTusx
BHEPSIOTCS Takue MH(POPMAIIMOHHBIE TEXHOJIOIMHU, KaK UCIIOJIb30BAaHUE 3JIEKTPOHHBIX
U3aHUH (YTEHHE JIEKLUH C HCIOIb30BAHUEM CIIalI-Tipe3eHTalui, 3JIEeKTPOHHOTO Kypca
JEeKIMH, TpaguuecKkux 00bEKTOB, BUJI€0- ayAHO- MaTepuaioB (uepe3 MHTepHer).
CamocrodrenbHas paboTa CTUMYJIMPYET CTYIEHTOB K CAMOCTOSATENILHOM TPOpabOTKEe TEM B
npolecce HanucaHus pedepaTon, OATOTOBKH K IUCKYCCUSIM, K KOHTPOJIbHBIM paboTam U
TECTUPOBAHUIO. JTallbl I03HABATEIILHOM AEATEIbHOCTH CTYACHTOB IIPEAIIOIAratoT
[0CJIeI0BATENbHO IOCTAHOBKY HHTEPECYIOIIEN UX POOIeMbl, BBIIBUKEHNUE TUIIOTE3 IIPU €€
pELIEHNN, BBIPA)KEHHUE PELLICHUS THIIOTE3bl HAYUHBIM SI3bIKOM, a TAKXKE pealn3aliu
MPOAYKTa B BUJIE MyOJIMYHOTO BBICTYIJIEHHUS, TOKIajia WK Mpe3eHTauu. KoppekTupoBku
00pa3oBaTeNBHOIO MpoIecca MPOXOIAT C UCTIONb30BaHUEM OOPATHOM CBSA3U MEXTY
IpernoiaBaTesieM U 00yJaroUMUCs Ha KOHCYJIbTAlUSIX, a TAKKe IPU TeKYIIeM U
IIPOMEXYTOUYHOM KOHTPOIJIE.

6 YueOHO-MeTOAMYECKOE 0OOecTieYeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHOM aTTeCTAllul
[IpencraBieHbl B TPUIIOKEHUH 2.

8 YueOHo-MeTOonM4UecKoe M HH(pOpMALIMOHHOE O0ecTieYeHHe QU CUMILTHHBI

a) OcHoBHas JIuTepaTrypa:

1. Termmonepenaya : yaeoHoe mocodwue : B 2 gactsax. Yacts 1. OcHOBBI TEOpHH
terutoniepenaun / B.C. Uepennnuenko, B.A. Cunnnpin, AWM. Ammdepos, F0.U. 1lapos ; moxg
pen. B.C. Uepenanuenko. — Mocksa : UTHOPA-M, 2024. — 221 ¢. — (Bsicmiee
obpazopanue). — DOI 10.12737/1001086. - ISBN 978-5-16-018987-1. - Tekcr :
anekTponHbiid. - URL: https://znanium.com/catalog/product/1929157

2. Kynunos, A. A. TerutomaccooOMeH : yuebnoe mocobue / A.A. Kynunos. —
Mocksa : UTHOPA-M, 2022. — 375 ¢. — (Bricmiee obpa3oBanue: bakanaspuar). - ISBN 978
-5-16-009965-1. - Tekcr : anekrponnsiit. - URL: https://znanium.ru/catalog/product/1842529

3. [TerpoB, A. . Texandeckas TepmoanHamMuka u teronepenada / A. . [lerpos. —
3-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2024. — 428 c. — ISBN 978-5-507-47350-2.
— Texct : anexkTponHsblit // JIanp : anekTpoHHO-OnOMMoTeuHas cucrema. — URL:



https://e.lanbook.com/book/362333

0) JonosHuTebHAS JJUTEpaATYypA:

1. bproxanos, O. H. Termomaccoobmen : yueonuk / O.H. bproxanos, C.H.
[lIeBuenko. — Mocksa : UHOPA-M, 2022. — 464 c. — (Bricmiee oOpa3zoBanue:
bakanaspuar). - ISBN 978-5-16-004803-1. - Tekct : anekTponnsIit. - URL:
https://znanium.ru/catalog/product/1794138

2. Aranutos, E. b. I'maporazoaunamuka : yaebnoe mocodue [1is By3oB] / E. b.
AranutoB, M. C. CokonoBa ; Maruutoropckuii roc. rexunueckuit yH-T uM. I'. M. Hocoga. -
Marnutoropck : MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1510-7.
- 3ari. ¢ TuTya. 3kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2511 - MakpoooOnekT. - Teker :
ANEeKTPOHHBIN. - CBereHus noctymnusl Takke Ha CD-ROM.

3. Hamun, A. U. Tennodusuka B Metaiutypru : yuedHoe nmocodue / A. W. [ammun.
— Ilepwms : I[THUITY, 2008. — 230 c¢. — ISBN 978-5-398-00043-6. — Texcr :
AJICKTPOHHBIN // JIaHb : 351eKTpoHHO-O0MOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/160732

4. ApytioHos, B. A. Terodusuka u terorexuuka: Termnodusuka: Kype nexuuii
yuebHoe nocodue / B. A. Apytionos, C. A. Kpynennuxkos, I'. C. CoopuirkoB. — MockBa :
MUCHUC, 2010. — 228 c. — ISBN 978-5-87623-358-5. — Tekcr : anekTpoHHbIi // JIaHs :
aJIeKTpOHHO-O0nOmoreynas cucrema. — URL: https://e.lanbook.com/book/2083

B) MeToanuyeckue ykasaHus:

1. MatBeeBa, . H. DkciepuMeHTaIbHOE UCCIEA0BAHUE MPOIECCOB TEIJI000MEHA :
yaebHoe mocobue / I'. H. Mateera, 0. . Taprakosckwii, b. K. Ceanukum. - 2-¢ u3.,
noJrot. mo ned. u3A. 2008 r. - Marauroropck : MI'TY, 2011. - 1 anextpon. onT. auck (CD-
ROM). - 3arn. ¢ tury:. akpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3909 - MakpooObekT. - Tekcr :
ANEeKTPOHHBIN. - CBeieHus noctymnHbl Takke Ha CD-ROM.

2. JleBuukuit, U1. A. Tenmodusuka. JIabopaTopHslil IpakTUKYM : yueOHOe rmocooue /
N. A. Jlepunkuii, C. W. Un6uzosa, K. C. lllatroxun. — Mocksa : MUCHUC, 2023. — 132 c.
— Texcrt : 3nexTpoHHbIH // JIaHb : 31eKTpoHHO-0MbaoTeuHas cuctema. — URL:
https://e.lanbook.com/book/360356

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHuoe o0ecnieueHune

Haumenosanue .
1o Ne noroBopa Cpok aeiCTBUS JIUIICH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo
7Zip cB00OOTHO pacnipocTpansemoe [10 0eccpovHO
Adobe Reader cB00OHO pacmpocTpansemoe [10 6eccpouHo

IIpodeccnonanbHble 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

| Haspanue xypca | Ccplika




HarmonansHast ”HGOPMAITMOHHO-aHATTUTHYECKAS URL:
cucrema — Poccuiickuii nHaeke HayaHoro nutupoBanus | https://elibrary.ru/project_risc.

(PUHLY) asp
denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE
yupexaenue «DenepanbHblii HHCTUTYT URL: http://www1.fips.ru/

MTPOMBIIIJICHHOW COOCTBEHHOCTH

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

Poccutiickas ['ocynapcrBennas ounbnuoreka. Karamoru
/catalogues/

DrekTpoHHbIe pecypchl oubmmorekn MI'TY um. T'.1. https://host.megaprolib.net/M
HocoBa P0109/Web

MexayHnapoanas pedeparuBHas U OJHOTEKCTOBAS
cripaBoyHast 6a3a JaHHBIX HAYYHBIX U3TaHHK «Springer
Nature»

https://www.nature.com/sitein
dex

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JTUCIUIINHBI (MO1YJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHEe JUCIUTUINHBI BKIIOYALT:

VYuebHble ayIMTOPUHU IS IPOBEICHHS 3aHATUH JIEKIIUOHHOTO THIIA:

- MyJbTUMEUIHbIE CPEJCTBA XPAaHEHUS, TIepelaul U IpeACTaBIeHUs HH(POpMAIIH.

VYuebHble ayTUTOPUU IS IPOBEIECHHSI TPAKTUYECKUX 3aHATHH, TPYIIIOBBIX U
WH/MBUYAJIbHBIX KOHCYJIbTAllUH, TEKYILEr0 KOHTPOJIS U IPOMEKYTOYHON aTTeCTalluu:

- I0CKa, MeJ.

YuebHas ayuTOpus AJis IPOBEICHUs 1a00paTOPHBIX paboT:

- 1abopaTopusi TePMOJTUHAMUKH: KOMILUIEKC JIAOOPATOPHBIX YCTAaHOBOK IO
TEXHUYECKOH TePMOAMHAMHUKE, KOMIUIEKC JTa00paTOPHBIX YCTAHOBOK 110 H3YYECHHUIO
nporueccos Teronepenayu, JIATP; anekrponeun, poTaiioHHbIE HACOCHI.

VYyeOHas aynuTopus AJis IPOBEAEHUS J1aDOpaTOPHBIX padoT:

- 1aboparopus TerIoMaccooOMeHa: YCTaHOBKa 110 OMPEIETICHHIO YTIOBBIX
KOX(QPHUIMEHTOB U3ITYUYCHHUS; YCTAHOBKA 110 U3YUEHHIO MPOIIECCOB KUTICHUS KHUIKOCTH;
anekTporneun, Tpanchopmarop; mupometp Testo 830-11, Roynger-89, [Tpomunsb.

VY4eOHble ayAUTOPUH I CAMOCTOSITENIbHON pabOThl 00yYaromMXCs:

- IEPCOHATBHBIE KOMIIBIOTEPHI C BBIXOAOM B MIHTEPHET M C IOCTYIIOM B AJIEKTPOHHYIO
MH(POPMaITMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCHUTETA.

[Tomemienune uIst XpaHEeHHUS U TPOPHUIAKTHUECKOTO 00CITy’)KUBaHUSI Y4€OHOTO
000pyI0BaHUS:

- CTeJIaXxHu, cefdbl IUIsl XpaHEHUs y4eOHOro 000pyAOBaHUS, HHCTPYMEHTHI IS
pEMOHTa JIa0OpaTOPHOTO 0OOPYAOBAHHS.



ITpunoxxenue 1
6 YueOHO-MeTOIMYeCKOe o0ecliedeHre CaMOCTOSITeIbHOI padoThl 00y4YaromMxcst
6.1. OneHouyHbIe cpeCcTBa /sl IPOBeeHNs TEKYLero KOHTPOoJIs

. OCHOBHBIE 32aKOHOMEPHOCTH MEXaHHUKH MEYHBIX Ta30B.
. CBOOOAHBIE U YACTUYHO OTPAHUYECHHBIE CTPYHHBIE TEUCHHUS.
. OrpannyueHHbIe cTpyHHbIE TeUeHUsI. IHKEKTOp U 35KEKTOP.
. Ilorepu sHEpruu npu IBUKEHUU ra3oB.
. YpaBHeHue bepnymin.
. OcHoBBI Teopuu noo6ust. Kpurepuu nono0ust. Pexxumsl 1BUXKEHUS KUJIKOCTH.
. Bugpl nepenoca temnotrsl. OCHOBHBIE TOHATHUS M OTIPE/ICITICHUS.
. AuddepenunanbHoe ypaBHEHHE TEIIONPOBOAHOCTU. [ paHUYHBIE yCIOBHUS.
. KoaddunmenT rermnonpoBogHOCTH CTallel 1 GaKTOPBI, BIUSIONINE HA HETO.
10. CranuonapHas 1 HeCTallMOHApHAas TEMJIONPOBOIHOCTh
11. KoHBEeKTHBHBIN TEIIOOOMEH MpU CBOOOAHOM U BBIHYKJIEHHOM JIBUKEHUU Ia30B.
12. KpurepuanbHble ypaBHEHUS] KOHBEKTUBHOTO TEIJIOOOMEHaA.
13. TemooOMeH u3irydyeHHeM. BUabI Ty4rCTHIX TOTOKOB.
14. OcobeHHOCTH U3ITy4EHUs Ta30B.
15. TemmooOMeH WU3Iy4eHHEM MEXAY TeJaMH, IPOU3BOJIEHO pPACIOJIOKEHHBIMU B
IPOCTPaHCTBE.
16. YrioBsie K03 (HUIUEHTHI U3TydSHUS.
17. TennooOMeH U3JTydyeHHEM IPU HAJTMYHUU KPAHOB MEX/y IOBEPXHOCTSAMH.
18. OcHoBbl Teopum TONOOMST H  MOJECIHUPOBAHUS  TEIUIOTEXHHUYECKUX U
TEIIO3HEPreTUYECKUX MPOLIECCOB U 000PYAOBaHMUSL.
19. OcHOBBI pacyeTa HArpeBa «TOHKUX» U «MAaCCHBHBIX» 3aTOTOBOK.
20. Busipl XMMHYECKON SHEPTUU U CIIOCOOBI €€ MOTyUSHHUS.
21. Paspymenue u oOpa3oBaHHE MOJEKYJSPHBIX CBs3eil. Bbinenenne m moriomeHue
SHEPIUH.
22. TennoreHepanus 3a C4eT CXKUTaHUs TOILJIMBA.
23. OcHoBbl Teopuu ropenus. [loaHoe u HEMOIHOE rOpeHue.
24. ToTIMBOCKUTAIOIIINE YCTPONCTBRA.
25. AKKyMYJIHpPOBaHUE TETIJIOTHI.

OCOoO~NNDN DWW B

6.2 IlepeyeHb BONPOCOB-TECTOB /ISl TEKYLEr0 KOHTPOJISI

1. B kakux equHHUIIAX U3MEPsIeTCS KOTMYECTBO TETIOTHI?
1. °C;
2. Kr/M;
3. Ix;
4. H/m
2. IToJTHBIM TETJIOBBIM TIOTOKOM HA3bIBAETCSl KOJMUYECTBO TEIUIOTHI, TPOXOSIICH depes:
1. EauHWYHYO MI0MAAh TOBEPXHOCTH B €IMHUILY BPEMEHH;
2. TlonHyI0 TOBEPXHOCTDH B SAMHHILY BPEMCHH;
3. TIpou3BoNbHYIO MOBEPXHOCTD 32 HEKOTOPHI MMPOMEKYTOK BPEMEHH;
4. EIWHWYHYIO TUTOMIA(h TOBEPXHOCTH 32 HEKOTOPBIA IPOMEKYTOK BPEMEHHU.
3. TemnonpoBOAHOCTH — 3TO:
1. TlepeHOC TEIIOTHI B pe3yibTaTe MEPEMEIICHUS WU TepeMeNTNBaHUS HEPaBHOMEPHO
HATrPETHIX JKUJKOCTEH UITU Ta30B;
2. Tlpomecc mpeoOpa3oBaHUs BHYTPEHHEH SHEPTHU Tejla B DHEPTHIO AJICKTPOMATHUTHBIX
BOJIH;



3. [Tlornormenue sHepruy U3MYYCHUS APYTHUM TEIIOM;
4. MoueKyIsapHBIi coco0 MepeHoca TEIIOTHI.

4. Yto obo3HaYaeT 3HaK « - » B (popmyiie 3akoHa Dypbe q=—4gra,
1. Tlepenaya TEIIOTHI OT MEHBIIECH TEMIIEPATYPHI K OOJIBIICH;
2. HecoBnagenue HampaBjieHHMs TEIUIOBOTO IOTOKa C  HalpaBlICeHHEM  BEKTOpa
TEMIIEPATYPHOT'O IPaINEHTA;
3. Ilepemada oT 0JIHO¥ U30TEPMBI K IPYTOM;
4. HanpaneHue TEII0BOro NOTOKA.
5. TenaompoBOAHOCTh KAaKUX MaTEPHAIOB HanOoJIbIIas?
1. Merannos;
2. Ta3oB;
3. TBepasIX Te’ - AUIIEKTPHKOB;
4. Xunxocreii.
6. OT KaKMX MapaMeTpoB 3aBUCUT KOAPPHUIHUEHT TETIONPOBOAHOCTH?
1. Or Buga IBUXKEHUS KUJIKOCTH;
2. Ot Temnepatypsl 1 (PU3NUECKUX CBOWCTB BEIIECTB;
3. Ot Macchl U MJI0UIaAU TOBEPXHOCTHU TEJa;
4. OT KOJIUYeCTBa MOJIBEICHHON TEIJIOTHI.
7. Kakoe u3 nmpuBeIeHHBIX BBIPAKECHHUHM XapaKTepU3yeT CTAIMOHAPHYIO TEIJIOMPOBOJHOCTH?

1. %7&0;
2 %>O;
3 %<O;
4. %ZO

8. Kakoe u3 ypaBHEHHE MIIOTHOCTH TEIJIOBOTO MMOTOKA COOTBETCTBYET MEPEHOCY TEILIOTHI
TETJIONPOBOAHOCTBIO Yepe3 OHOCIONHYIO IIIOCKYIO CTECHKY:

o .
1 q=2(, 1)

2. gq=-—Agradt;
3. qza(tz _tl);
A
4 q:g(tz_tl)'

9. ITo kakoMy U3 ypaBHEHUI PACCUMTHIBAETCS TEILIONEPESada Yepe3 CTEHKY?

1. — )Z’(tcl _tcz)
4 o)
2. q= tcl _tc(n+1)
>
i1 A
3 " J— t.’)/cl t.’)/c 2
9=71 &5 1
o, A o,

10. Yka3arb, KakoMy WHTEpBaTy 3Ha4eHUN KOd(PPUIIMEHTa A COOTBETCTBYET TEIUIONPOBOHOCTH
cTajen.

1. 20 - 50 Bt/(m Tp)

2. 0,07 —4 Bt/(Mm p)

3. 0,007 — 0,07 Bt/(m Tp)
11. B kakux eauHUIIaX U3MepseTcss KOOPHUIUEHT TEIIONPOBOIHOCTH?



1. —;
PE
2. ZB—m;
M epao
M- 2epao
4. Bm,
12. Ykaxure, Kakoe U3 BRIPAKCHHN SIBIICTCS TUPPEepeHIINATHHBIM YPaBHEHUEM
TETJIOTIPOBOTHOCTH:
dt
-
1 d dr
ot
2 _o.
2. or '
a
3. — =aVit.
. az_ y
0%t
a0

13. Uto xapakrepu3yet Kodp(HUIMEHT TeMITepaTypOoIIpOBOIHOCTH:
1. Tlepemauy TemaoThl OT OJHON KUJIKOCTHU K APYTOH;
2. OTHOUIEHHE CTIOCOOHOCTH TeJla IMPOBOANTH TEIJIOTY K CHOCOOHOCTH aKKyMYyJIHUpPOBATh €€;
3. Ilepenauy TeruioTsl Ha rpaHULIE pa3/ielia Cpes;
4. CnocoOGHOCTH MepeaaBaTh TEIUIOTY Yepe3 CTCHKY
14. Kak 3a1at0Tcsi rpaHU4HBIE YCIOBUS IIEPBOrO poja:
1. 3apmaercs TemnepaTypa Ha IpaHUIIE KOHTAKTa JIBYX TEJ;
2. 3ajaercs TeMmIieparypa Ha IOBEPXHOCTHU Tejla KaK (QYHKIUS KOOPJUHAT U BPEMEHH;
3. 3anmaercs TEIOBOM MOTOK, Kak (QYHKIHMSI KOOPAWHAT U BPEMEHHU;
4. 3anaercs Temreparypa OKpy’Karolien cpesbl.
15. KoadduruenT Terionepenaun XxapakTepu3yeT MHTCHCUBHOCTD TIEpeIau TeTUIOTHI:
1. Ot oxHO¥ XUAKOCTH K JPYTOW;
2. BHyTpH TBepHbIX CTEHOK;
3. OT OJHOM XUAKOCTH K JIPYToil uepes pa3ieNUTeNbHYIO CTCHKY;
4. OT )uaKocTel K TBEPIbIM CTEHKAM.
16. [To kakoMy 3aKOHY pacIpeesseTcsl TeMuepaTypa B WINHAPUYECKOM CTEHKE:
1. [Ilo nuueliHOMY;
2. Tlo nmapabore;
3. Ilo norapudpmugeckomy;
4. Tlo runepbose.
17. Yucno @ypwe onpenensier:
1. PexxuM ABMIKEHMS KHUJIKOCTHU;
2. TepMHUYECKYIO MAaCCUBHOCTH TET,
3. be3pazmepHoe Bpems Harpesa;
4. dusnueckue napameTpsl BeUlecTBa.
18. IIpu kakux 3HaUEHUAX Ynciaa bruo Teno sBiseTcss TepMUYECKH TOHKHM:

Bi—>0.
2 Bi—)OO;
3 Bi<0;
Bi=25

&



6.3 IlepeyeHb NpaKTHYECKHUX 3aJaHUM 1JIS1 TEKYlIero KOHTPOJIS

3amauva 1
CKOJIbKO HY»KHO KHCJIOPOJIa IS TTOJIHOTO COKUTaHus 1 M° TOIUIMBa CJICTYFOIIIETO COCTARBA!
CH4 =......... % CO=..... %
C2H6 =......... % H2=......... %
C3H8 =......... % CO2=......... %
C4H10=......... % N2=......... %
C5H12=......... % H20=......... %
C6H6 =......... % 02=........ %
3agaya 2
CKOJIbKO HYXXKHO BO3yXa JJIsI TOJIHOTO COKUTaHUS 1 M TormBa CJIEITYIOIIETO COCTaBa!
CH4 =.......... % CO=..... %
C2H6 =......... % H2=.......... %
C3H8 =......... % CO2=........ %
C4H10=........ % N2=........... %
C5H12=........ % H20=......... %
C6H6 =......... % 0O2=......... %
3agaua 3

CKOJ‘IBKO HY)KHO BOB,Z[YXB. JJIA IIOJTHOI'O C)KUT'aHU S 1 KI" TOITJINBa CJ'IG,Z[YIOH.IGFO cocTaBa.
CO=.. % St=... %

HO=...... % A= %
o°=... % W =...%
NO=.... %

3amaua 4

CKOJIBKO HYXHO KUCJIOPOJIa JAJIsl IOJIHOTO CKUraHHs | KT TOIUIMBA CIIEAYIOLIETO COCTaBa!
0 r
C =... % S = %

HO=... % AC=.... %
o°=... % WP=...%
NO=.. %



[Tpunoxxenune 2

7 OneHOYHbIE CPeICTBA ISl IPOBEIeHHsI POMEKYTOYHOM aTTecTallul

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEJACHUS NMPOMEKYTOUHON aTTecTAlNM:

CTpyKTYpHBIii
[Inanupyemble pe3y/ibTaThl
3JIeMEeHT OueHovHbIe cpeacTBa
o0yueHust
KOMIIeTeHIIHH

OIIK-2 - Cnocoben y4aCTBOBATh B IMPOCKTUPOBAHHUU TCXHHUYCCKUX O6T>€KTOB, CUCTEM M TEXHOJIOTHYCCKUX ITPOLECCOB C YUETOM OKOHOMHUYCCKHUX,
OKOJOTHYCCKHUX U COITMAJIBHBIX OFpaHI/I‘IGHI/If/'I

Ilepeuens meopemuueckux 60npocos K 3auemy:.
. TepmoiMHAMMKA 1 MEXaHUKA Ia30B.
. OHTaIbIMA, TEIJIOTA.
. OcHOBHBIE ypaBHEHUS TEUEHUS Ta3a.
. OCHOBHBIE CBEICHUSI U3 MEXAHUKU I'a30B.

1
2
3
ITIporoauT TEXHHUKO-?KOHOMHUYECKOE 4
5. PesxuMBI ABHOKEHUS JKUIKOCTH.
6
7
8
9

000CHOBaHHE€ W  DKOHOMHYECKYIO
OLEHKY MPOEKTHBIX pEIICHUH U
WHXEHEPHBIX 33/1a4

OIlK-2.1
. Ucreuenue raza uepes orBepcTHsl.
. YpaBuenue bepuymm. CtpyitHOe IBHKEHHE ra3a.
. Temno- u MaccomnepeHoc.
. SIBneHus, 3aKOHBI W YpPAaBHEHHS TEPEHOCA BEIIECTBA, TEIUIa M HUMITYJIbCa:
TEIUIONPOBOAHOCTh, KOHBEKIHS, M3nydeHue, nuddysus.

Ilpumepnoe npaxmuueckoe 3a0anue 0,14 3a4ema:

1. B kakux equHULAaX U3MEPSAETCS KOJTUYECTBO TEIUIOTHI?
1. °C;

KI/M;

JUK;

H/m

. TernonpoBOAHOCTh KaKUX MaTepUaoB HauOOIbIIas?
Mertanmnos;

I'az0B;

TBepAbIX TEN - AUIIEKTPUKOB;

Kunkocrei.

[TpoBoaut OLICHKY MPOEKTHBIX
OIIK-2.2 pELIEHUN ¥ MH)KEHEPHBIX 3a1ad, B TOM
YHCIIe IKOJIOTUYECKYIO

PONPRDAON




CTpyKTYpHBIii
3JIeMEeHT
KOMIIeTeHIIHH

Ilnanupyemsble pe3yabTaThl
o0y4eHust

OueHoYHBbIE CpeICTBA

3. Ot KaKkuX mapamMeTpoB 3aBUCUT KOAPPHUIIUEHT TEIUIONPOBOIHOCTH?
1 OT BuAa IBUKEHUS KUKOCTH;

2. Ot TemmepaTypsl U GU3HIECKUX CBOWCTB BEIIECTB;

3 OT Macchl ¥ 0N TOBEPXHOCTH Tea;

4. OT KOJMYecTBa MO/IBEICHHOU TEIJIOTHI.

4. Kakoe 13 ypaBHEHHE IJIOTHOCTH TEIIOBOT'O TIOTOKA COOTBETCTBYET MEPEHOCY
TEIUIOThI TEIVIONPOBOAHOCTBIO YEPE3 OJIHOCIONHYIO IIJIOCKYIO CTEHKY:

o
1. q=z(t2 _tl);
2. q=—Agradt;
3. g=alt,-t);
A
4. ng(tz _tl)'

5.1lo KaKOMY U3 ypaBHeHHﬁ PACCUUTBIBACTCA TCIIOIICpCaAada 4€pe3 CTeHKY?
1 q= ﬂ’(tol_tcz)

o)
t, —1t
2 q: cl . <:é(‘r-1+1)
24
_ tofcl toch
S A=T"5 "31

o A o
6. VYka3zaTb, KakOMy HHTEpBally 3HAau€HUU Kod(p¢uuueHTa A COOTBETCTBYET
TEIJIONPOBOJHOCTD CTAJIEH.
1. 20-50Bt/(m°C)
2. 0,07-4Bt/(m°C)
3. 0,007 -0,07 Br/(m °C)




CTpyKTYpHBIii
3JIeMEeHT

ILnanupyemble pe3yJbTaThl

OueHoYHBbIE CpeICTBA

o0y4eHust
KOMIIeTeHIIUH
7. B xakux equMHUALAX U3MepAeTcs: KO3 (UIUEHT TEeTI0ONPOBOIHOCTH?
Bm
Lo =
M
Bm
2. T
M~epaod
Bm
3. .
M-2pad
4. Bm .
8. Koaddumment Termnonepeaaun xapakTepu3yeT HHTEHCUBHOCTD TIepeIadun
TEIUIOTHI:
1. Ot o1HOM cpenbl K IPYTroi;
2. BHyTpH TBepIbIX CTEHOK;
3. OT ozHOI cpelibl K ApYyroi yepes pa3fequTeIbHyI0 CTEHKY;
4. OT XHUJIKOCTEN K TBEPABIM CTEHKAM.
9. Yucno ®@ypre onpenenser:
1. PesxxuM IBYOKEHUS KUIKOCTH;
2. TepMHUuecKyt0 MaCCUBHOCTb TET;
3. bespa3zmepHoe BpeMs HarpeBa,
4. dusnueckue napaMeTpsl BELIECTBA.
Ilpumep 3a0anua na pewrenue 3a0au u3 npogheccuonanbHol ooaacmu:
3amaua 1. Ilnmockass meyHas CTEHKAa COCTOMT M3 CJOS OTHEYIOPHOTO
AHanusupyer u OLICHUBAET . o
MaTepuaia TOJNIMIMHONW Si, M U TEIUIOU30JSIMOHHOIO CJ0s TONIIMHOW Sy, M.
paboTOCTIOCOOHOCTD MPEANPUATHS | 1. Briw K
OIK-2.3 (TEXHHUECKHX OGHEKTOB, CHCTEM W 03¢ (HUIMEHTHl TEIUIONPOBOJHOCTH CJIoeB paBHBI: meporo A,, Br/(m K),

MPOIIECCOB) C YYETOM COIMAbHBIX
OTpaHUYECHUN

BTOporo  4,, Brt/(m K).

IIOBEPXHOCTb CTEHKH tr, °C; KO3QPHUIHUEHT TEIUIOOTAAYN K BHYTPEHHEH CTEHKE ¢

TemmnepaTypa Tra30B OMBIBAOIIUX BHYTPEHHIOIO

, Br/(MK); oT HapyHOW CTEHKH K BO3AYyXy «,, BT/(m'K). Ilnomans cren f, m.




CTpyKTYpHBIii
3JIeMEeHT
KOMIIeTeHIIHH

Ilnanupyemsble pe3yabTaThl
o0y4eHust

OueHoYHBbIE CpeICTBA

TemnepaTypa Bo3ayxa, OMBIBAIOIIEr0 HAPYKHIOIO TOBEPXHOCTh CTEHKH ty, °C.

HeoOxonumo onpenenurs:

a) ofIee TEIUIOBOE CONPOTHUBICHHE OT ra3oB M BO3AyXy - R, OOmmii
koaduimeHT Temonepeaayu K, mioTHOCTh TEIJIOBOrO MOTOKA U KOJIMYECTBO
TEI10Thl QQ, TEpsiEMOE CTEHKOM IpU TPEX BapUaHTaX yKa3aHHBIX B TaOIuLeE 2;

0) HaliTH TeMIlepaTyphl B CThIKE ciioeB tl, t2 ,t3 ayia Tex e BapuaHTOB;

B) TIIOCTPOUTH JJsi TPETbEro BapuaHTa TpapuKu  pacrlpepeeHUs
TeMIepaTtypbl B KoopaumHatax t-S wu t-R; cpaBHUTH ¢ TemmepaTypamu,
MOJIYYEHHBIMH aHATUTHYECKUM TTyTeM (110 hopMyIiam);

I') ONPEJCIUTh CHUKEHHE MOTEPh TEIlIa BO BTOPOM U TPEThEM BapHaHTaX IO
CpaBHEHMIO C TMepBbIM (B mpoueHrax). llorepu npu nepBoM BapuaHTe
npuHuMarotes 3a 100%;

1) pe3yJbTaThl pacyeTOB MPEACTaBUTh B BHje Tabmuibl ([Ipunoxenue A) u
CIENaTh BBIBOJABI O POJIM TEIUIOBOM M3OJSLUU IJIsi CHUKEHUS MOTEPh TEIla Yepes
KiIaiKy. Bapuanrtsl 3agaun gansl B [Ipunoxenuu b.

[Tpunoxxenue A

BapI/IaTI/IBHOCTL 3aJa4dn

Temmeparypa, °C

R K q Q t t t, ty t

be3 remnoBoil uzomsanun

TCIIJIOBBIC IMTOKA3aTCIIN

1 TEMIIEPATyphl OJyYEHHbIE

AHAJTUTUYCCKH

rpaduyuecku

C TennoBO# M30aAIMEH

TCIIJIOBBIC ITOKA3aTCIIN

2 TEMIIEPATypbl OJyYEHHbIE

AHAJTUTUYCCKH

rpaduuecKu




C yABOCHHOU TETUIOBOM M30JISITHCH

TCIIJIOBBIC ITOKA3aTCIIN

3 TEMIIEPATYPHI TOJTyUYEHHBIE

AHAJTUTUYCCKH

rpaduuecKu

CHIKeHne IIOTEPH TCIUIOTHI IO CPABHCHUIO!

C TIEpPBBIM BapHaHTOM

4 CO BTOPBIM BapUaHTOM
C TPETbUM BapUAHTOM
IIpunoxenue b
Jannbie qis 3amgaun Nol
Ne S S A A t t ) )

BapHaHTa 1\: 1\2 Br/mK Br /11/1K OE OBC’ oy Bt/mMK o, Br/mMmK f
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
20 0,23 0,23 1,1 0,1 800 5 100 20 18




0) Ilopsinok nmpoBeneHNs MPOMEKYTOYHOM ATTECTANMH, NOKA3aTeJIH M KPUTEPUH OLICHUBAHMSA.

Kputepuu orieHku (B COOTBETCTBUU C POPMUPYEMBIMUA KOMIIETECHIMSMH U IJIAHUPYEMBIMU pe3yiibTaTaMu OOy4eHHs).

[IpomexyTouHas aTrTectanus 1o aucuuruinie «Ternnodusuka» BKIIOYAET TEOPETHUECKUE BOIIPOCHI, TO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHHS
00y4aroImuMUCs 3HaAHUH, U PAKTUYECKUE 3a/1aHUS, BEISBIIONIUE CTEIICHb C(OOPMUPOBAHHOCTH KOMIIETEHIIMI, IIPOBOAMUTCS B OpME 3adeTa.

3aueT no JaHHOW AMCUHUIUIMHE IPOBOJUTCS B YCTHOU (hopMe.

Iloka3aTenu U KPUTEPUH OLIEHUBAHUS 3a4eTa:

— Ha OLEHKY «3a4YTEeHO0» — OOYYaloUIMiics IeMOHCTPUPYET OT BBICOKOTO 1O MOPOrOBOTO YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIUM:
BCECTOPOHHEE, CUCTEMAaTHYeCKoe U TIIyOOKOoe 3HaHuWe yuyeOHOro marepualia, CBOOOJAHO BBINOJIHSET MPAKTHUYECKHUE 3a/1aHus, CBOOOIHO ONEpUPYET
3HAaHUSIMH, YMEHUSMH, NPUMEHSIET HMX B CHTYalUsSX [OBBIIICHHOW CIIO)KHOCTH; OCHOBHBIE 3HAHHS, yMEHHUS OCBOCHBI, HO JONYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS NpPU AHAIMTUYECKHX OIepalusXx, MepeHoce 3HAHWM W YMEHUl Ha HOBbIC, HECTaHIApPTHHIE
CHUTyallud; B XOJ€ KOHTPOJIbHBIX MEpONPHITHN HOMYCKAIOTCS OMIMOKH, MPOSBISIETCS OTCYTCTBHE OTAENBHBIX 3HAHUH, YMEHHH, HaBBIKOB,
00yUaroIUICs UCTIBITHIBAECT 3HAYUTENbHBIE 3aTPYIHEHUS TIPU ONIEPUPOBAHUYU 3HAHUSMU U YMEHUSIMU MPU UX [IEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OICHKY «HE 3aYTeHO0» — O0YyJarolIHiics JEMOHCTpUpYeT 3HaHus He O0ojee 20% TeopeTHIecKOoro Marepuala, JIOMyCcKaeT CYIeCTBEHHBIC
OLIMOKM, HE MOXKET IOKa3aTh HMHTEJUICKTYaJlbHbIE HABBIKM PEHICHHs] MPOCTBIX 3a/ay; OOyJarolMiics HE MOXKET IMOKa3aTh 3HAHHUS Ha YpPOBHE
BOCIIPOU3BEIEHUS U O0BSICHEHNS HH(OPMALIUH.



