MHUHHUCTEPCTBO HAYKHW 1 BBICIIET'O OBPA3OBAHUA
POCCHHMCKOH ®ENEPALTMN

DepeparbHOE TOCYAPCTBEHHOE GFOKETHOE 06pasoBaTeIbHOE YUpeK/IeHHE
BBICLIETO 0OpasoBaHus
«MarHuTOropCKHil rocy IapCTBEHHEIH TeXHIIeCKuUil yauBepceuteT uMm. I". 1. Hocopay

7 . YTBEPXJIAIC

/ ) ¢ apexrop UDuAC

] @féﬂa}i’a’g ,7 B.P. Xpamimme
74 77

10.02.2023 r

PABOYAS ITPOTPAMMA JUCIIHILIMHBI (MO/Y.JIs])

TEII/TO®H3HKA

Hampasnenue nogrorosku (cmenmaneHOCTE)
22.03.02 Metawtypris

Hanpagsneunocrs (opodus/crienyanmusars) nTporpavMMer
Metamnyprus YyepHBIX MeTannos

VY poBeHE BEICIIEro 06pasoBans - Gakasaspuat

Dopma 00yueH T
3a09HAs

Hncrutyr/ paxynsrer  MHCTHTYT SHEpreTukm u aBTOMaTU3HPOBAHHBIX CHCTEM

Kadempa Tennorexuuaeckux u sHepreTHYeCcKUX cHCTEM

Kypc 2

Maruuroropck
2023 rox



Pabouas nporpamma coctapiera ua ocaore GI'OC BO - faxanaBpyaT 10 HAPaBICHUIO
moxroTorkn 22.03.02 Merammyprs (npukas Muso6puayku Poccun 0T 02.06.2020 r. Ne 702)

PaGogasi IporpaMMa paccMOTpeHa M OmoOpeHa Ha  3aCElaHuH kadenpsl
TelnoTeXHHIECKUX H SHEPTETHICCKHIX CHCTEM f

17.01.2023 r. mpoToxon Ne 5 o 2/ i-/, -
’ 3ag. xadenpoi ‘é///j E.I'. Hemmopesko
N4

Pabodas mporpamMma 006peHa METOARIESCKO rxomuccueit MOHAC
10.02.2023 . mpoToxon Ne 7

Hpencena*rem@%‘é zZ tf;/ B.P. XpamumH
g/ 7

CornacoBaHo: r
3aB. kadenpoit MeTalulyprii i XUMHYECKHX TCXHonorm% j J
ﬁlb ~ A.C. Xapuenxo

Pabowast nporpaMma cocTaBiena: %%’
cr. npenonasarens kadeapsr TudC Z/ e M.C. Coxomnora

Penenzent: o
3am. magansiuka [[DCTITAO "MMK", ~i—
KaHJl. TeXH. HayK P %//’/ B.H. Muxalinosckui

L7



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

Pabouas nmporpamma nepecMoTpeHa, 00CykaeHa u oo0peHa s peanm3aru B 2028 - 2029
y4eOHOM Toly Ha 3acefaHuu Kapeapsl TerIoTeXHHYSCKUX M SHEPTeTUICCKIX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii 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(ECCUOHATLHOM IeATEIHFHOCTH TP PEIICHUU MTPO(ecCHOHABHBIX 3a/1a4.

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:

Maremaruka

dusuka

OCHOBBI METAJITyprU4€CKOr0 IPOU3BOICTBA

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

MozenupoBaHue POLIECCOB U 0OBEKTOB B METAJLITYPTrUU

Pa3nuBka u KpucTau3anus craiu

TexHo0rUs NPOU3BOJCTBA KOKCA

Meramrypruyeckast TEIJIOTEXHUKA

Teopust U TEXHOJIOTUS JOMEHHOTO ITpoliecca

3 KomnereHunu o0y4arouierocsi, popMupyemMbie B pe3yibTaTe 0CBOCHUS

AUCHMILIMHBI (MO1YJIf) U IVIAHUPYeMble pe3yJibTaThbl 00y4eHUs

B pesynbrate ocBoeHUs qUCHHMILTHHBI (MOIyist ) «Terodu3nkay o0yJaromuncs T0KeH
00Ja1aTh CIeAyOUMMI KOMIETCHIUSIMMU:

Kon nanukaTtopa HNHaukaTop TOCTHKEHUS KOMIIETEHITUN

OIIK-2 CnocobOeH y4yacTBOBaTh B MPOEKTUPOBAHMU TEXHHUYECKHUX OOBEKTOB, CHUCTEM H
TE€XHOJIOTMYECKUX IIPOLECCOB C YYETOM JKOHOMUYECKHX, HSKOJIOTMUECKHX M COLHUAIbHBIX
OTpaHUYEHUN

OIlK-2.1 [TpoBOIUT TEXHUKO-IKOHOMHUYECKOE OOOCHOBAaHHE U HKOHOMHUYECKYIO
OLICHKY ITPOEKTHBIX PELIEHUN U MHKEHEPHBIX 3a7a4

OIIK-2.2 [IpoBOAUT OLIEHKY MPOEKTHBIX PEIICHUI U MHKEHEPHBIX 3a/1a4, B TOM YHCIIE
9KOJIOTMYECKYIO

OIIK-2.3 AHanu3upyeT M OLEHUBaeT  pabOTOCIOCOOHOCTh  MPEANpUATHS
(TeXHUYECKHX OOBEKTOB, CHCTEM WU IMPOILIECCOB) C YYETOM COLUATBHBIX
OrpaHUYCHUUI




4. CTpyKTypa, 00BEM M COAepKAHNE TUCHUIINHBI (MOIYJIA)
OO6miast TpyI0EMKOCTh AUCIUIUIMHBI COCTABISIET 3 3a4yeTHhIX enuuull 108 akaa. yacoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 8,4 akaj. 4acoB:

— ayJIUTOpHAs — 8 aKaJI. 4acoB;
— BHeayutopHas — 0,4 akaJl. 4acoB;

— caMocTosTeIbHas paboTa — 95,7 aka. 4acos;

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

— IOJArOTOBKA K 3auéTy — 3,9 akaz. yac
dopma arTecTaluuH - 3a4eT

AynutopHast 3 s
KOHTaKTHasI paboTa E = Dopma TEKyILEro
=
Pasnen/ Tema 2 (B aKa. sacax) E o Buz . KOHTPOIA Kox
£ 3 © |caMoCTOATENBHON | yCIIeBaeMOCTH U
JHACIUIUTAHBI S [~ .. | komnereHMM
g5 paboTh MPOMEKYTOYHOM
Tlek. Mab. | MpaKT. z'S aTTecTamuu
3aH. 3aH. | O &
1. Pazgen 1. ITousitue
TEITONEPEAaYH
CamocTosTenbHOe
1.1 TepmogmnamMuka  u
H3yUCHHE
MexaHuka ra3oB. OCHOBHBIC N
y4eOHOit
CBEJICHUS. DHTaNbIHA, OIlK-2.1,
JUTEPATYPHI. .
TeIUIOoTA. OcHOBHBIE 0,3 1 15 Koncnexr nexmwmii. |  OITK-2.2,
ITpopaboTka
YpaBHEHHsI TEYEHHs Tasa. OIIK-2.3
COOTBETCTBYIOIIN
OCHOBHBIC ~ CBEJCHHSA U3
X BOTIPOCOB
MEXaHMKH Ta30B.
pazzemna 6.
1.2 Pexumbl  IOBHKEHUS
)kunakoctd. McredeHne rasa
yepes OTBEPCTHSI.
CamocTosTenbHOe
YpaBHeHue bepnymu.
. H3yUYCHHE
CrpyiiHOEe [BW)XEHHE Tras3a. GHoi
Temno- u MaccomepeHoc. i OIIK-2.1,
JUTEPATYPHI. N
SIBneHus, 3aKOHBI ul 2| 03 0,5 0,5 15 Koncnekr nexmmii.| OIIK-2.2,
ITpopaboTka
YpaBHEHHUS nepeHoca OIIK-2.3
COOTBETCTBYIOIIN
BEIICCTRA, TeIa u
X BOTIPOCOB
UMITYJIbCA!
pazzena 6.
TEIUIONPOBOTHOCTb,
KOHBEKIIHS, U3ITydCHHE,
T dysus.
1.3 TemnmonpoBOIHOCTE. CamocTosTeIbH0E
JuddepenuunansHoe H3yUYCHHE
aBHEHHUE eOHOM
ilgrmon OBOTHOCTH nn}:é ATypPBI OIK-2.1,
p : 03 | 075 1 15 PATYPYL- 1y onenexr nexumit. |  OIK-2.2,
TerIonpoBOAHOCTD npu [IpopaboTka OIK-2 3
CTAI[IOHAPHOM u COOTBETCTBYIOIIH ’
HECTAIMOHAPHOM  PEIKHME. X BOTIPOCOB
Temonepenaya paszzuena 6.




1.4 KoHBEKTHUBHBII TEIIO- U
MacConepeHoc npu

CBOOO/THOM | BBIHYKJICHHOM CaMocTosTenbHOe
TEUCHHUH. H3y4YeHHUE
TI'mnponunammaecknii " yueOHO OIK-2.1
TEIIOBOM TIOTpaHUYHEIE TUTEPaTyPBI. N .
P ° 03] 075 | 05 | 15 PATYPEL i onenex mexumit, | OTTK-2.2,
CJIOH. PanuanyonHslit [IpopaboTka OIK-2 3
TEIJIO- W  MAacCOoIepeHoc. COOTBETCTBYIOLIH ’
OCHOBHBIE ~ TMOHATHA | X BOIIPOCOB
3aKOHBI. BHIBI JTy4HCTBHIX pazzena 6.
MIOTOKOB. CnoxHBI
TEII000OMEH.
Hroro no pazneny 1,2 2 3 60
2. Pazgen 2. Tenmorenepanus
CamocTosaTenpHOe
U3y4YeHHe
2.1 Temorenepanus 3a cueT ye6H0171
COKUTaHUS TOIUIMBA. HH};Z ATVDBL OIIK-2.1,
OCHOBHbBIE XapaKTEPUCTHKU 0,4 0,5 18 PATYPEL | s icrexr nexuuid. [ OITK-2.2,
IIpopaboTka
ToruBa. OCHOBBI TEOPUH OIIK-2.3
COOTBETCTBYIOIIN
TOPEHHSI.
X BOIIPOCOB
paszzena 6.
CaMocTosTenpHoe
2.2 Pacyersl TONHOTO WU U3y4eHUe
HETIOJIHOTO TOpEHUS yueOHo# OIK-2.1
TOIUIMBA. YCTpoMcTBa JUIst TUTEPaTYyPBI. N .
p 0,4 0,5 17,7 patyp Koncnexr nexmmii.| OIIK-2.2,
COKUTaHHUS TOILINBA. IIpopaboTka OIK-2 3
Temorenepanust 3a  cyeT COOTBETCTBYIOLIH ’
JNEKTPOIHEPTHH. X BOIIPOCOB
pazzena 6.
Wroro no pazneny 0,8 1 35,7
Hroro 3a cemectp 2 2 4 95,7 3auéT
Hroro no npucuuiringe 2 2 4 95,7 3a4eT




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

Jliig pemeHus: NpeayCMOTPEHHBIX BUAOB y4e€OHON pabOoThl MPU U3yYEHUU JUCLUILIMHbI
«Temnodusuka» B KauecTBe 00pa30BaTEIbHBIX TEXHOJIOTUN UCTIONB3YIOTCS KaK TPaIUIOHHbIE,
TaK 1 MOJlyJIbHO-KOMIIETEHTHOCTHBIE TEXHOJIOTHH.

LenssiMmu 00pa30BaTENbHBIX U HH(OPMAIIMOHHBIX TEXHOJIOTUH SBIISFOTCS:

* AKTUBM3MPOBAHNE MBILIUIEHUS 00yYaroInXCs;

* hopMUpOBAHNE UHTEPECA K U3yYaEMOMY MaTepHaiy;

* pa3BUTHE UHTEJIEKTA U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromuxcs.

JleKIIMOHHBIN MaTepuai 3aKkperuisieTcss Ha Ja0opaTOpHBIX paboTax, Tie MPUMEHSETCS
COBMECTHasl JIeATENIbHOCTh CTYJEHTOB B IpyIINe, HalpaBieHHas Ha peleHue oOueil 3amauu
IyTEM CIIO)KEHUsI PE3yJbTaTOB WMHIUBUAYAJIbHOW pabOThl wWiIeHOB rpymmbl. Jljig pa3BUTUS U
COBEPILECHCTBOBAHUSI ~ KOMMYHHUKAaTHUBHBIX  CHOCOOHOCTEHl  CTYIEHTOB  OpraHM3YOTCS
NpaKTUYECKHE 3aHATHA B BHJE JUCKYCCHUH, aHAM3a PEATbHBIX TMPOOJIEMHBIX CUTYallMid W
MEXIUCLUIUIMHAPHBIX CBSI3€M W3 pPa3IuYHBIX oOjacTell B KOHTEKCTE pELIaeMOM 3ajauu.
[lepenaua HEOOXOAUMBIX TEOPETUYECKUX 3HAHUH M (OPMHUPOBAHME IMPEICTABICHUH 1O KypCy
IPOMCXOIUT C IPUMEHEHHEM MyJbTUMeAUHHOro oOopynoBaHusa. Ha 3aHATUSX BHeAPSIOTCS
Takue WH()OPMAIMOHHBIE TEXHOJOTMH, KaK HMCIOJIB30BaHUE 3JICKTPOHHBIX HM3aHUN (UTEHHE
JEeKIHMHA C MCIOJIb30BaHUEM CIalf-IIPe3eHTalUi, IEKTPOHHOI0 Kypca JIEKUUH, rpaduyeckux
00BEKTOB, BHJIECO- ayauo- marepuanoB (uepe3 MWurepuer). CamoctosiTenbHas pabota
CTUMYJIUPYET CTYAEHTOB K CaMOCTOSTEIbHOM MpOpabOTKE TeM B Ipolecce HalMCaHUs
pedepaToB, MOATOTOBKH K AMCKYCCHSM, K KOHTPOJBHBIM paboTaM M TECTHPOBAHUIO. DTaIlbl
IIO3HABATEJIBHON JI€ATENbHOCTU CTYACHTOB IIPEAIIOJAraloT I0CIEI0BAaTEIbHO IOCTaHOBKY
MHTEPECYIOIIEeH UX MPOOJIEMbI, BBIIBUKEHUE THIIOTE3 MPU €€ PELIECHUH, BBIPAXKEHUE PEIICHUS
TUIIOTE3bl HAYYHBIM SI3bIKOM, a TAKXKE peaau3aliy MPOAYyKTa B BUIE IyOIUYHOTO BBICTYIUICHHUS,
Joknaga win npeseHtauuud. KoppeKTHpoBKHM 00pa3oBaTelnbHOrO Mpolecca MNPOXOAST C
UCIOJIb30BAaHUEM OOpaTHOM CBsA3M MEXAy IHpernojaBaTeleM M oOydarollMMHUCS Ha

TAATTAYTITIT MATITIAY, A MATAATAA TTIATT MATATITITAR L TT TTIA N FAATAYTIMATITT AR A TAATTIAIA A TTA

6 YueOHO-MeTOAMYECKOE 00ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00y4aroMXCs
[IpencraBieHo B mpuiiokeHuu 1.

7 OueHoYHbIE CPeICTBA 1JIs1 IPOBEIeHUs IPOMEKYTOUHOM aTTecTAluu
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoAMYecKOe U HHPOPMALIMOHHOE O0ecTieYeHre QU CIUIIINHBI (MOXYJIs1)

a) OcHoBHas auTEpaTypa:

1. H3ro3ep, B.A. Temnorexnuka u TemioBas pabora medei [DIeKTpOHHBIN pecypcl:
yueOHoe ocodue / B.S. JI3to3ep. Cankrt-IletepOypr: Jlans. 2017. 384 c.

Pexum nocryna URL: https://e.lanbook.com/reader/book/93750/#1

2. CmupHoB, B.I'. Terutodusuka : yueobnoe nocodue / B. I'. Cmupnos, B. B. dpipaun, T.
JI. Kum. — KemepoBo : Ky3['TY umenun T.D. I'opbaueBa, 2018. — 171 c. — ISBN
978-5-00137-007-9. Pexum noctymna URL: https://e.lanbook.com/book/115162

0) Jlono/iHuTE/IbHAA JINTEpPAaTypa:

1. KynunaoB, A.A. I'maporazoguHamuka: YdeOHOe mocoOue [DIeKTpoHHBIN pecypc] /
A.A.  Kymunos. M.. HH®PA-M. 2018. 336 c. Pexum gpocrynma URL:
http://znanium.com/catalog/product/918073

2. Kynunos, A.A. TemmomaccooOMen: YdeOHoe mocobue [DneKkTpoHHbIN pecype] / AA.
Kygunos. M.: HHUL[ HHO®PA-M. 2015. 375 c¢. Pexum gocrynma  URL:
http://znanium.com/catalog/product/463148

3. bproxanos, O.H. IlleBuenko, C.H. TemnomaccooOmen: YueOuuk [Texct] / O.H.
Bproxanos, C.H. IlleBuenko. M.: HUL] Uudpa-M. 2012. 464 c. Pexxum noctyna URL:



https://e.lanbook.com/reader/book/93750/#1
https://e.lanbook.com/book/115162
http://znanium.com/catalog/product/918073
http://znanium.com/catalog/product/463148

http://znanium.com/catalog/product/258657 .

4. Kynunos, A. A. I'opeHre opraHnueckoro ToruBa: Yueobnoe nocodue / Kynuaos A.A.
- Mocksa :HUIL[ MHOPA-M, 2015. - 390 c. (Beicuiee obpaszoBanue: bakamaBpuar) ISBN
978-5-16-009439-7. - Teker : AJEKTPOHHBIN. Pexum JocTyTa URL:
https://znanium.com/catalog/product/441989

B) MeToan4yecKue yKazaHus:

1. MarseeBa, I'.H. DOxcnepumeHTanpHOE HCCIEAOBAaHUE IIPOLIECCOB TEIUIOOOMEHA :
yuebHoe mocobuu / I'. H. MareeBa, FO. U. TaprakoBckwuii, b. K. CennukuH. - 2-¢ u3/., MOATOT.
o nied. u3. 2008 r. - Marauroropek: MI'TY, 2011. - 1 snextpon. ont. auck (CD-ROM). - 3aru.

c TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload ?7name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true .- MakpooOBeKT. - TEKCT : 2NIeKTPOHHBIH. - CBEICHHUS JOCTYITHBI TAK)KE
Ha CD-ROM.

2. Ilunatsa, T.H. DOkcnepuMeHTaJIbHOE HCCIEAOBAHUE MPOIECCOB TEPMOIUHAMUKHU.
Jlabopa-TopHslii mpakTUKyM: yueOHoe ocodue / T. H. [Tunta ; MI'TVY. - Marautoropck: MI'TVY,
2013. - 1 anextpon. ont. quck (CD-ROM). - 3arn. ¢ Tuty:n. skpana. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues
/1/1123323/1242 .pdf&view=true =~ - MakpooObeKT. - TeKCT : 3IeKTpOHHBIA. - CBeneHHS
noctvitHbI Takke Ha CD-ROM.

r) [Iporpammuoe o6ecnieuenue u UnTepuer-pecypcebi:

IIporpamMmmHoe oGecnieyeHue

HaumenoBanue .
1o Ne orosopa Cpoxk neiicTBUS TULIEH3UU

MS Office 2007 |y, 135 o1 17.09.2007 SecepoHo
Professional

7Zip CBOOOIHO 0eCcCpPOUHO
FAR Manager c¢BOOOJIHO 0eCcCpoOYHO
Linux Calculate |cB0OOIHO 0eccpovHO
Adobe Reader cBOOOIHO 0eCcCpOYHO

IIpodeccuonanabHble 6a3bl JAHHBIX M HH()OPMAINMOHHBIE CIIPABOYHBIE CHCTEMbI
HazBanue Kypca Cchlika

OnexTpoHHas 0a3a NEPUOAMYECKUX HU3TaHUI
East View Information Services, OO0 «MIBUC»
HamwmonanbHas
unpopmanronHo-ananutuaeckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii  MHACKC HAYIHOTO ITMTHPOBAHUS
Nudopmanmonnas cucrema - EauHOoe OKHO
JIOCTYIa K HHGOPMAILMOHHBIM Pecypcam
denepallbHOE  TOCYIAPCTBCHHOE — OIODKETHOE
yupexIeHue «DenepaabHbII urcturyt|URL: http://www] fips.ru
MIPOMBIIIUIEHHON COOCTBEHHOCTI)
Poccuiickass T'ocynmapctBeHHass — OuOimoTeka.

https://dlib.eastview.com /

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

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

Karanoru
OnexTpoHHbIe pecypebl onomoreku MI'TY um. |https://magtu.informsystema.ru/Marc.html?
I".1. HocoBa locale=ru

9 MaTepuajbHO-TEXHHUYECKOe o0ecnedeHne JNCIUILINHBI (MOIYJIs)

MaTepI/IaJ'IBHO—TeXHI/I‘IeCKOG obecneyeHne JUCHUITIIINHBI BKIIFOYACT:


http://znanium.com/catalog/product/258657
https://znanium.com/catalog/product/441989
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=1242.pdf&show=dcatalogues/1/1123323/1242.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcatalogues/1/1123323/1242.pdf&view=true
https://dlib.eastview.com
https://elibrary.ru/project_risc.asp
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

Y4eOHble ayIUTOPUH IJIs IPOBEACHUS 3aHATUH JEKIIMOHHOTO TUIIA!

- MyJIbTUMEIUHHBIC CPEJICTBA XPAHEHUS, Iepeaun ¥ IPEACTaBICHUs HH()OPMAIIHH.

Y4eOHble ayAUTOpUM [UISl TPOBEACHHSI TMPAKTUYECKUX 3aHSATHM, TPYNIOBBIX U
VHAMBUYyaJIbHBIX KOHCYJIbTALUN, TEKYIIET0 KOHTPOJIS M IPOMEXKYTOUHOM aTTeCTallUu:

- I0CKa, MeTl.

VY4eOHas ayAuTOpUs 1JIs IPOBEJCHUS TAOOPaTOPHBIX paboT:

- 1abopaTopusi TEPMOJIUHAMUKH: KOMILIEKC J1a0OpaTOPHBIX YCTAHOBOK MO TEXHUYECKOM
TEPMOJIMHAMHUKE, KOMIUIEKC JIaDOpPAaTOPHBIX  yCTAaHOBOK 10  H3YYEHHUIO  IPOIECCOB
teronepenaun, JIATP; anexkTpornedn, poTaliMOHHBIE HACOCHI.

VY4eOHas ayAuTOpUs 1JIs IPOBEJCHUS JTAOOPaTOPHBIX paboT:

- nmabopaTopusi TeMJIOMaccooOMeHa: YCTaHOBKAa IO ONPENEICHHUIO  YIJIOBBIX
KOO(QPHUIMEHTOB W3IIydyeHHs; YCTAaHOBKA 110 M3YYCHHUIO MPOIECCOB KHIIEHUS >KUAKOCTH,
anekTponeuu, Tpancopmarop; nupomerp Testo 830-11, Roynger-89, [Tpomuns.

VY4eOHbIe ayJUTOPUU [T CAMOCTOSITEIbHON PadOThI 00YJarOIIUXCS:

- TmepcoHalbHbIe KoMIbloTepsl ¢ makerom MS Office, Boixogom B MHTEpHET u ¢
JOCTYIIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPETy YHUBEPCHUTETA.

[Tomemenne s XpaHeHUs H  OPODUIAKTUYECKOTO OOCIYyXHBaHHUS y4eOHOTrO
000pyI0BaHUS:

- CTEIJIIaXHU, CeH(BI 11 XpaHEeHUs! ya4eOHOT0 000pYyI0BaHUS, UHCTPYMEHTHI AJI1 peMOHTa
1a00paTOpHOTo 000PYAOBAHHUS.



[Tpunoxenue 1
Y4eOHO-MeTOoAMYECKOE 00ecieYeHHe CAMOCTOATEIbHOM padoThl 00yYaomuxcst
1. OueHo4yHble CpeACTBA ISl IPOBEACHUS TEKYIIero KOHTPOJIs

. OCcHOBHBIE 3aKOHOMEPHOCTH MEXaHHUKH TMEUHBIX T'a30B.
. CBOOO/1HbIE U YACTUYHO OTPAaHUYEHHBIE CTPYHHBIE TEUECHHUS.
. OrpannyeHHble CTpyHHbIE TeueHUs. IHKEKTOp U 35KEKTOP.
. [loTepu sHEeprum npu IBUKEHUU razoB.
. YpaBHenue bepnyiuu.
. OcuoBbI Teopun noo0ust. Kpurepuu momo0usi. Pexxumpl 1BUKEHUS )KUIKOCTH.
. Bunel nepenoca temnotsl. OCHOBHBIE MOHSATHS U OIIPEIEICHHUS.
. AuddepennmanbHoe ypaBHEHHE TEILIONPOBOIHOCTH. [ paHUUHBIE YCIIOBUSI.
. Koaddunment rennonpoBogHOCTH cTallel U GaKTOPhI, BIUSIOLINE HA HETO.
10. CranmonapHast 1 HecTallMOHapHasl TEMJIONPOBOJHOCTh
11. KoHBeKTUBHBIH TEII000MeH P CBOOOJHOM U BHIHYK/IEHHOM JIBH)KEHUU Ta30B.
12. KputepunanbHble ypaBHEHUS! KOHBEKTUBHOTO TETNIOOOMEHA.
13. TenmoobmeH n3nmydeHueM. Buabl JIyducThIX TOTOKOB.
14. OcoGeHHOCTH U3ITy4Y€HHUs ra30B.
15. TemmooOMeH U3Iy4eHHEM MEXIy TelaMd, IPOU3BOJBHO PACIOJIOKEHHBIMUA B
IIPOCTPAHCTBE.
16. YrioBbie k03D PHUIMEHTHI U3ITyYEHUS.
17. TersmooOMeH M3ITyd4eHUEM MTPH HATWYHH YKPAHOB MEXK/TY TIOBEPXHOCTSIMH.
18. OcHoBbl Teopuu TOAOOMS U  MOJAETUPOBAHUS  TEIUIOTEXHUYECKUX U
TETUIOIHEPTETUYECKHX TTPOILIECCOB U 000PYIOBAHMUSL.
19. OcHOBBI pacueTa HarpeBa «TOHKUX» U «MACCUBHBIX» 3aTOTOBOK.
20. Bupl XMMHUYECKOM SHEPTUU U CIIOCOOBI €€ MOTYYCHUSI.
21. Pazpymienne u oOpa3oBaHHe MOJICKYJISIPHBIX CBs3eil. Boblaenenue u morioiieHue
SHEPrUMu.
22. TennoreHepanus 3a C4eT CXKUTAaHUS TOILITUBA.
23. OcHoBbl Teopuu ropenus. [lonHoe 1 HenonHoe ropeHue.
24. TomIMBOCKUTAIOLIUE YCTPOICTBA.
25. AKKyMyJIUPOBAHUE TEIIOTHI.
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2 [lepeveHnb BOMPOCOB-TECTOB JIJIsl TEKYIET0 KOHTPOJIS

1. B kakux equMHHUIIAX U3MEPSACTCS KOJUYECTBO TEILIOTHI?
1. °C;
2. Kr/Mm;
3. Ix;
4. Hm
2. IToJHBIM TETIJIOBBIM TIOTOKOM Ha3bIBACTCS KOJMUYECTBO TEILIOTHI, TPOXOIAIICH Yepes:
1. EauHWYHYO IO TOBEPXHOCTH B CIMHHILY BPEMCHH;
2. TlomHyr0 MOBEPXHOCTH B SAMHUILY BPEMCHH;
3. TIpou3BosbHYIO MOBEPXHOCTD 32 HEKOTOPBIN IPOMEIKYTOK BPEMEHH;
4. ENWHWYHYIO IJIOMAAb IIOBEPXHOCTH 32 HEKOTOPKIA MTPOMEKYTOK BPEMCHH.
3. TermmonpoBOHOCTH — 3TO:
1. TlepeHoc TemIOTHI B pe3ysibTaTe MEPEMENICHUS WIH TEPEMEIIUBAHUS HEPABHOMEPHO
HAIPETHIX JKUIKOCTCH UJIU ra30B;
2. Tlpomecc mpeoOpazoBaHus BHYTPCHHEW YHEPTHH Tellda B DHEPTHUIO SJICKTPOMArHUTHBIX
BOJIH;
3. TlormomeHue 3HEPTHH U3ITYYSHUS APYTUM TEIIOM;



4. MonekynsapHbIid crioco0 nepeHoca TerIoThl.

4. Yro 0003Ha4aeT 3HaAK « - » B popmyiie 3akona Dypre 4 = —Agradt 9
1. Tlepenaua TEIIOTHI OT MEHBIICH TEMIIEPATYPHI K OOJIBINICH;
2. HecoBmagenue HampaBlIeHHS TEIUIOBOTO IOTOKAa C  HAaIlpaBICHHEM
TEMIIEPaTyPHOTO I'PaJIUCHTA,
3. Ilepenaua oT 0JIHOM U30TEPMBI K APYTOii;
4. HampapneHue TEIIOBOTO MMOTOKA.
5. TenonpoBOIHOCTH KAaKUX MaTEpUaIOB HAUOOJIbLIAs?
1. Meramios;
2. T'a3oB;
3. TBepapbIX TEI - TUIICKTPUKOB;
4. JKunkocrei.
6. OT KakuX mapaMeTpoB 3aBUCUT KOAPDUIIUEHT TEIJIONPOBOTHOCTH?
1. Ot BUIa OBMIKEHUS KUIKOCTH;
2. Ot teMmeparypsl 1 (PU3NUECKUX CBOMCTB BEIIECTB;
3. Ot macchl U IJIOIIA/IA TOBEPXHOCTHU TeJa;
4. Ot Konu4ecTBa MOABEICHHOMN TEIIOTHI.

BEKTOpa

7. Kakoe u3 npuBeIEHHBIX BBIPAKEHUHN XapaKTEpU3yeT CTALlMOHAPHYIO TEIIONPOBOIHOCTD?

1. % 0;
2. %>0;
3. %<O;
4, %=0

8. Kakoe u3 YpaBHCHHUC IIJIOTHOCTHU TCIIJIOBOT'O ITIOTOKA COOTBETCTBYCT IIEPCHOCY TCIIJIIOTHI

TEIUIONPOBOJAHOCTBIO Yepe3 OAHOCIONHYIO IJIOCKYIO CTCHKY:

o
1. qzz(tz_tl);
3 q:—/lgradt;
3. q:a(tz_tl);
A
4. ng(tz_tl).
9. 1o xakoMy U3 ypaBHEHUN PaCCUYMTHIBAETCS TEILIONEpeada Yepe3 CTeHKY?
A (tc1 B th )
1. 9 =
o
tc1 - tc(n+1)
S
i=1 ;Z“i
q = t)K1 B t)K 2
3. .9 .
a A a,

10. Yka3arp, KakoMy UHTEpBaIly 3HaYCHHUIN KOdPPUIIEHTAa & COOTBETCTBYET TEIUIONPOBOAHOCTh

CTaJIeH.
1. 20— 50 Bt/(m rp)
2. 0,07 -4 Bt/(Mm1p)
3. 0,007 — 0,07 Bt/(Mm p)



11.

B kakux equHuIax uaMepsercs Ko3PpGUIUeHT TErIompOBOAHOCTH?

Bm
1. w2
Bm
2. M2zpad
Bm
3. m zpad
4. Bm
12. Ykaxwure, Kakoe U3 BIpOKEHUH siBIsieTcs AudpepeHnnanbHbIM ypaBHEHHEM
TETIIONPOBOIHOCTH:
1. 4= 22
' dn’
ot
2. E =0 ;
ot )
3 E =a °t :
0t
4. —5=0
13. Yro xapakTepusyeT KOXPPHUIMEHT TeMIIepaTypOIPOBOTHOCTH:

14.

15.

16.

17.

18.

1. Ilepemauy TEmJIOTHI OT OJJHOM KUAKOCTH K IPYTOM;

2. OrTHOUIEHHE CIIOCOOHOCTH TeJIa MPOBOJUTH TEIUIOTY K CIIOCOOHOCTH aKKyMYJIMPOBAaThH €¢;
3. Tlepemauy TerioThl Ha TPAHUIIE pa3jiena Cpen;

4. CrnocobHOCTb nepeaBaTh TEMIOTY YEPE3 CTEHKY

Kak 3aat0Tcst rpaHUYHBIC YCTIOBUS MEPBOTO poja:

1. 3agaercs Temmneparypa Ha rpaHHIE KOHTAaKTa ABYX TeEl;

2. 3agaercs TeMIeparypa Ha IOBEPXHOCTH Tella Kak (DYHKIUS KOOPAMHAT U BPEMEHH;
3. 3amaercs TEIIOBOH MOTOK, KaK (YHKIMS KOOPAWHAT U BPEMEHH,

4. 3apaercs Temneparypa OKpyKarollen Cpebl.

KoaddunumenT rernonepenaun xapakTepuzyeT HHTCHCUBHOCTD TEPEIavud TETUIOTHI:
1. Ot 01HOM XKUAKOCTH K APYTOW;

2. BHyTpu TBEpIbIX CTEHOK;

3. OT O1HOM )KMJIKOCTH K APYTOM Yepe3 pa3AeIUTEIbHYIO CTEHKY;

4. Ot )XuaKoCTe! K TBEPABIM CTEHKaM.

[To kakoMy 3aKOHY pacmpenenseTcs TeMIeparypa B IWIHHIPHUUYECKON CTEHKeE:

1. TIlo nunelinomy;

2. Ilo mapaboure;

3. Tlo norapudmmuueckomy;

4. Ilo runepboure.

Hucno @ypee onpeneinser:

1. Pexum OBUKEHUS KUAKOCTU;

2. Tepmuueckyro MacCUBHOCTH TEI;

3. bes3pa3zmepHoe BpeMs HarpeBa;

4. ®uszuyeckue napamMeTpbl BELECTBA.

[Tpu kakux 3HaUeHUSAX yucia buo Teno sBisgeTcs TEPMUYECKU TOHKUM:

1. Bi—)O;
7. Bi— :
3. Bi<0;
4 Bi=25



3 IlepeyeHb NPAKTHYECKHUX 32JaHUM I TEKYIIero KOHTPOJIsI

3agaua 1
CKOJBKO HY)KHO KUCIOPOJA /IS [OJIHOrO CKUranus 1 M TOIuIMBa ClieIyIoIero cocrasa:
CH4 =.... % CO=..... %
C2H6 =......... % H2=......... %
C3H8 =......... % CO2=......... %
C4H10=......... % N2=......... %
C5H12=......... % H20=......... %
C6H6 =......... % 02=........ %
3amaua 2
CKOJIbKO HYXHO BO3/1yXa JUIsl IOJHOIO CKUraHus 1 M? TOIUIMBA CIEAYIOLIEro COCTaBa:
CH4 =.. % CO=... %
C2H6=......... % H2=.......... %
C3H8 =......... % CO2=........ %
C4H10=........ % N2=.......... %
C5HI12=........ % H20=......... %
C6H6 =......... % O2=.......... %
3amaya 3
CKOJIbKO HYKHO BO3/TyXa JIJIsl IOJTHOTO CYKUTAHUS | KT TOTUIMBA CIIEIYIOIIET0 COCTaBa!
CO=.. % Sh=.. %
HO=...... % AC=... %
0°%=...... % WP=.... %
NO=..... %
3amaua 4
CKOJbKO HYKHO KHCIIOPO/Ia JJIs OJTHOTO CKUTAaHUS | KT TOIUIMBA CJIEIYIOIIET0 COCTaBa:
CO=... % Sl=......... %
HO=...... % AC=.... %
0°%=... % WP=_.. %

NO=..... %



puiaoxenne 2

OueHoYHbIE CpPeICTBA /1JIsl IPOBeAeHUS MPOMEKYTOUHON aTTecTaluu

a) [lnanupyemblie pe3yabTaThl 00y4eHHUSs] U OLIEHOYHbIE CPeACTBA ISl IPOBeeHHs] IPOMEKYTOYHOM aTTeCTAlUM:

CTpyKTypHBI#i
3J1€MEHT
KOMIIeTeHII UM

I[lnanupyeMsble pe3yabTaThbl 00y4eHH s

OneHo4Hble CpeacTea

OIIK-2 - CnocobeHn yua

SKOJIOTHYCCKHUX M COIIMAJIbHBIX OFpaHI/I‘leHI/Iﬁ

CTBOBATb B IIPOCKTUPOBAHHHN TCXHHYCCKHX O6’beKTOB, CUCTCM U TCXHOJIOTHYCCKUX IMPOLECCOB C YUECTOM 3KOHOMHYCCKUX,

OIIK-2.1

[TpoBoaut TEXHUKO-3KOHOMUYECKOE
o0OCHOBaHHE U IKOHOMHYECKYIO
OLCHKY  MNPOCKTHBIX  pEUICHHH |
HWHXCHCPHBIX 3a/1a4

Ilepeuens meopemuueckux 60npocos K 3auemy:
1.

2

3

4

5. PesxuMBI ABHOKEHUS JKUIKOCTH.

6

7

8

9

TEIJIONPOBOAHOCTh, KOHBEKIIHS, H3TyueHHe, Tuddy3usi.

TepMOIlI/IHaMI/IKa N MCXaHHKa 1ra3os.
. :‘)HTaJ'IBHI/IH, TCILIIO0TA.
. OCHOBHEIC YpaBHCHUA TCUCHUA rasa.
. OcHoBHEIE CBCACHMHA N3 MCXAHHUKH I'a30B.

. UcTedenue raza uepe3 oTBepCTHSI.
. YpaBuenue bepuymm. CtpyiiHoe IBHKEHHUE Ta3a.
. Tero- 1 MaccormnepeHoc.
SIlBnenus, 3aKOHBI W ypaBHEHHUS IIEPEHOCA BEIIECTBA, TEIJIa M HMITYJIbCa:

OIIK-2.2

[IpoBOANT OLEHKY IIPOEKTHBIX PEIICHUI
U WHXEHEPHBIX 3aJady, B TOM 4YHUCIIE
JKOJIOTHYECKYIO

2
1
2.
3

Ilpumepnoe npakmuueckoe 3ad0anue 011 3auema:

1
1
2.
3
4

. B xakux equHuIIax U3MEPSAETCS KOJIUYECTBO TEIUIOTHI?
. °C;

KI/M;

. K

. H/m.

TenaonpoBOAHOCTh KaKUX MaTEPHAIOB HAUOOIbIIAs?
MerTamnos;
["a30B;
TBepAbIX TEN - AUIICKTPUKOB;




CTpyKTYypHBIii
3J1€MEHT
KOMIIeTeHII UM

I[lnanupyeMsble pe3yabTaThbl 00y4eHH s

OneHo4Hble CpeacTea

4. JKuakocrten.

3. OT KakHX MapaMeTpoB 3aBUCUT KOAPPHUIIMEHT TEIUIONPOBOJHOCTH?
1. Ot BUJa IBUKCHUSA KUJIKOCTH;

2. Ot Temmeparypsl U GU3NUECKUX CBOWCTB BEIIECTB;

3. Ot Maccel U IUI01IaI1 IOBEPXHOCTH TENIA;

4. Ot KoIM4ecTBa M0/IBEICHHON TEIUIOTHI.

4. Kakoe ypaBHEHUE IUIOTHOCTHU TEIJIOBOTO ITOTOKA COOTBETCTBYET IEPEHOCY
TETUIOTHI TEIIONPOBOAHOCTHIO YePE3 OJTHOCIONHYIO IIIOCKYIO0 CTEHKY:

o
1. ¢ :z(tz _tl);
. q=—Agradt,
3. g=alt,—t,);
A
4. ¢ :g(tz _tl)‘
5. I1o kakoMy U3 ypaBHEHU pacCUUTHIBAETCS TEILIONEpeaada Yepe3 CTEHKY?
1. _ l(tm _tcz)
o
t ., t
2 _ c c(n+1)
q "
i=1 jvi
t -t
3 _ * 1 * 2
LR T
a A a,




CTpyKTYypHBIii

3JIEMEHT I[lnanupyeMsble pe3yabTaThbl 00y4eHH s OueHovHbIe CpeaACTBA
KOMIIETeHIIMH
6. YkaszaTb, KakOMy HHTEpBaJy 3HAaueHUH KOd(Q(UIIMEHTa A  COOTBETCTBYET
TETIONPOBOIHOCTD CTaJICH.
I. 20-50Bt/(Mm°C)
2. 0,07-4B1/(Mm°C)
3. 0,007 -0,07 Br/(m °C)
7. B xakux eaAuHUIAX U3MepAeTcs: KOA((UIIMESHT TETIIONPOBOTHOCTH?
Bm
M

b Bm

" mPepad
B Bm

" M 2pad
4. Bm.
8. Koaddpumment rernonepenaun xapakTepuzyeT HHTEHCUBHOCTD IepeIauu
TEILJIOTHI:
1. Ot onHOM cpenbl K Apyrou;
2. BHyTpH TBEpJBIX CTCHOK;
3. Ot o1HOM Cpenibl K APYroi uepe3 pa3aeiuTelIbHYO CTEHKY;
4. OT KUIKOCTEH K TBEPAbIM CTCHKAM.
9. Yucno ®Oypwe onpenenser:
1. PexxuM IBHKEHUS KUIKOCTH;
2. TepMHUYECKYI0 MACCUBHOCTD TET;
3. bes3pazmepHoe BpeMs HarpeBa,
4. dusnueckue napameTphbl BEIIECTBA.

Ananuzupyer u onieHuBaet | Ilpumep 3a0anusa na peuienue 3a0ay u3 npoheccuoHanIbHou odnacmu:
OIIK-2.3 paGoTOCIIOCOGHOCTS TIPEANPHUATHS 3amaua 1. [Tmockas meyHasi CTEHKAa COCTOUT M3 CJIOS OTHEMOPHOI'0 MaTepuania




CTpyKTYypHBIii
3J1€MEHT
KOMIIeTeHII UM

I[lnanupyeMsble pe3yabTaThbl 00y4eHH s

OneHo4Hble CpeacTea

(TeXHMYECKHX OOBEKTOB, CHCTEM W
MPOLIECCOB) C YYETOM COIHUAIbHBIX
OTpaHUYCHUHN

TOJNIIMHON Si, M U TEIJIOU3OJIAIMOHHOTO CJIOS TOMMUHON Sz, M. KoaddurueHTs
TEIUIONIPOBOAHOCTH CIIOEB paBHBI: mepBoro A, , Br/(m K), Broporo 4, , Br/(M K).
TemmepaTypa ra3oB OMBIBAIOIIMX BHYTPCHHIOKO  IOBEPXHOCTh CTeHKHU tr, °C;
K03 QULMEHT TeIooTJauu K BHYTpeHHeW creHke «, , B1/(M'K); ot HapyxHOMH
CTEHKH K BO3IYyXy «, , BT/(M'K). Ilnomane cren f, M. TemmepaTypa Bo3myxa,

OMBIBAIOILIEr0 HAPYKHIOK TOBEPXHOCTh CTEHKH ts, °C.
Heo6xoaumo onpenenuTs:

a) oOliee TEMJIOBOE CONPOTHBIEHHE OT ra30oB M BO3AyXy - R, OOmmii
ko3 duuueHT terutonepenadn K, mioTHOCTH TEMJIOBOTO MOTOKA M KOJIUYECTBO
TEIUI0THl QQ, TepsieMOe CTEHKOM IPU TPEX BapUaHTax yKa3aHHbIX B [Ipunoxenun A;

0) HaliTH TeMIepaTypsl B CThIKE Ci10eB tl, t2 ,t3 ams Tex e BapuaHTOB;

B) MMOCTPOUTH JJIsi TPETHETO BapuaHTa rpaduKu pactpeesieH s TeMIIePaTyphl
B KkoopauHatax t-S wu t-R; cpaBHUTH C TemmepaTypamu, MOJyYE€HHBIMU
AHAIUTUYECKUM ITyTeM (110 popMmyiam);

I') ONpPEIE/IUTh CHIXKEHHE TIOTEPh TEIJIa BO BTOPOM M TPETHEM BapHAHTaX I10
CpaBHEHHIO C MEPBBIM (B mporenTax). IloTepu mpu mepBoM BapHaHTe IPUHAMAIOTCS
3a 100%:;

1) pe3ynbTaThl pacuyeToB NpeacTaBUTh B Buae Tadnuibl (IIpunoxenue A.) u
CHeNaTh BBIBOJBI O POJIM TEIUIOBOM M3OJISILIUM ISl CHH)KEHUSI ITOTEPh TEIlIa Yyepe3
KJIaaKy. BapuanTtsl 3anaumn ganel B [Ipunoxenun b.




[Tpunoxxenne A

Temneparypa, °C

BapuatuBHOCTB 331241 R K q Q
tr t1 t 3 ts

be3s TemmoBoit HU30JIANH

TCILIOBBIC ITOKA3aTCIIN

TEMIICPATYPhbI IIOJIYUYCHHBIC

AHAJIMTUYCCKU

rpaduvecku

C Teru10BOM M30IALINER

TCIIJIOBBIC ITOKa3aTCJIN

TEMIICPATYPhbI IIOJIYUYCHHBIC

AHAJIMTUYCCKU

rpaduvecku

C yABOEHHOM TEIUTOBOM U30JISIIUEH

TCIIJIOBBIC ITOKa3aTCJIN

TEMIICPATYPHI ITOJTYUCHHBIC

AHAJIMTUYCCKU

rpaduvecku

CHmxeHue IMOTCPHb TCIJIOTHI IO CPABHCHHUIO!:

C IICPBBIM BAPUAHTOM

CO BTOPBIM BapUAHTOM

C TPC€TbHMM BapUaHTOM




IIpunoxenne b

Jlannbie ycinoBus 3amaun Nel

Ne
BApUAHTA ?\; SNi B”l%;;[K B”?Z\:[K ‘EE’Z ‘EE a1, Br/m?K a2, Br/m?K 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) Ilopsaok mpoBeleHHUs MPOMEKYTOYHOM ATTeCTALMM, MOKA3aTeJIM M KPUTePUH
OLlEHUBAHMSL.

Kputepun omeHkun (B COOTBETCTBHM ¢ (OPMHUPYEMBIMH KOMIICTCHIIUSIMU |
IUTAHUPYEMBIMH pe3yJibTaTaMu 00yueHus).

[TpomexyTouHas arrecTamnus Mo guciuiuinHe « Ternodu3nkay BKII0YaeT TEOPETUICCKIEC
BOIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHSI 00yUYaIOIIMMUCS 3HAHUM, U TPaKTHYECKUE
3a/1aHusl, BBISABJSIIONIME CTENEeHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIMMA, MPOBOAUTCS B (hopme
3aueTa.

3ader 1o JaHHOW JUCUUILTMHE TPOBOJIUTCS B YCTHOM (opMme.

[Tokazarenu u KpUTEPUU OLICHUBAHUS 3a4eTa!

— Ha OICHKY «3a4TCHO» — OOYYAIOIIMICS IEMOHCTPUPYET OT BBICOKOTO JIO TIOPOTOBOTO
YpOBHSL C(POPMHPOBAHHOCTH KOMIIETEHIIMI: BCECTOPOHHEE, CHCTEMaTHYeCKoe U TIIyOoKoe
3HaHHWE YYeOHOro MarepHuaja, CBOOOJHO BBINOJMHSICT MPAKTHYECKHE 3alaHus, CBOOOIHO
OTepUPYET 3HAHUSMHU, YMEHUSMHU, TMPUMEHSET UX B CUTYyallUSX MOBBIIICHHOW CII0XHOCTH;
OCHOBHBIC 3HAHHSI, YMCHHSI OCBOCHBI, HO JIOIYCKAIOTCS HE3HAYNUTEIbHBIC ONTMOKH, HETOUHOCTH,
3aTpyJHEHUs] TpPU aHAIUTUYECKUX OIepalusX, MepeHoce 3HaHWW W YMEHUW Ha HOBEHIE,
HECTAaH/IAPTHBIE CHUTYallMd; B XOJEC KOHTPOJBHBIX MEPONPHUITHHA JOIMYCKAIOTCS OIIUOKH,
MPOSIBIISICTCS OTCYTCTBHE OTHEIBHBIX 3HAHUI, YMEHHI, HaBBIKOB, OOYYaIOUIUICS HCIBITHIBAET
3HAYUTENIBHBIC 3aTPYJHEHUS MPH OIMEPUPOBAHUU 3HAHMSIMH M YMCHHSIMH IIPH MX MEPEHOCE HA
HOBBIE CUTYaIUU.

— Ha OIICHKY «HE 3ayTeHO» — OOydJarouuics JeMOHCTpupyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 Marepuala, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXET I[0KasaTh
WHTEIJICKTYyalIbHBIC HABBIKM PEIICHHS IMPOCTHIX 3a1ad; OOydJaroIuics HE MOXKET I0Kas3aTh
3HAHMS HAa YPOBHE BOCIIPOU3BEACHUS U OOBSICHEHHS HH(DOPMALIHH.
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