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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.B. Aranutos

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.B. Aranutos

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYECKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.b. AranuTos

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermIoTeXHUYECKUX U SHEPTETUUCCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.b. AranuTos

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanusanuu B 2025 - 2026
yueOHOM TOJTy Ha 3acefaHuy Kapeapsl TerIOTeXHHYECKUX U SHEPTETHICCKUX CUCTEM

[Iporokom ot 20 1. Ne

3aB. kadenpoii E.b. AranutoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto ocBoenus: quctuiinHel «Temnopusnkay sBiseTcs n3ydyeHue (GyHaaMeHTalIbHbIX
3aKOHOB MIEPEHOCA TETUIOTHI, COBPEMEHHOM TEOpUHU TEII000MEHa U IPUMEHEHUE UX B TETLIOBBIX
pacueTax HarpeBa M OXJXKIEHHUS Tel Pa3indHoi (OpMBI ¢ Pa3IUYHBIMU TEILIOPUINYECKUMHU
cBoiicTBamu; (OPMUPOBAHUE Y CTYACHTOB, HA OCHOBE MOJIYYCHHBIX 3HAHUA ¥ YMEHUH, HABBIKOB
UX IPUMEHEHUs B TPO(heCCHOHATILHOM AeATEeIbHOCTH MPH PeIlieHus MPOoPecCHOHAIBHBIX 3a/ay.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Jucnumumza Terutogu3uka BXoAUT B 0a30BYI0 4acTh Y4€OHOTO TIaHa 00pa30BaTeIbHOM

MIPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

duznka

WNudopmaruka

I'mpporasonnHamuka

TexHonorusa npon3BoacTBa

TexHosornueckue npoueccs 1 000pyI10BaHKUE MPEANPUATHI TOPHO-METAITYPrUue€CKOro

KOMILJICKCa

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTH/TIPAKTHK:

HanexxHocTh TEXHUYECKUX CUCTEM U TEXHOT'€HHBIN PUCK

Opranu3anus 1 ynpanjieHue 0€30MacHOCThIO JKU3HEIEATEIbHOCTH

DKoJoru4eckre npooieMbl IPOMBIIIEHHBIX 30H

OKOJI0THUs TPOMBIIIJIEHHBIX PETHOHOB

be3onacHOCTb B Upe3BbIYANHBIX CUTYALUSX

[lepepaboTka 1 yTunu3aus OTX040B IPOU3BOJICTBA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbraTe ocBoenus nucuuminHbl (Monyis) «Termodusnkay oOydaronuics 10KeH
o01agaTh CIeAyIOIUMU KOMIETEHIHSMMU:

CrpyKTypHBII
JIEMEHT

KOMIICTCHIIM

[Tnanupyemsble pe3ynbTaThl 00ydeHUs

OIIK-1 TOTOBHOCTBIO HCIIOJIb30BaTh (PyHAaMeHTalbHbIe OOLIEMH)KEHEPHBIE 3HAHUS

3HaTh

0a30BEIC 3HAHUS B 0071aCTH €CTCCTBCHHOHAYYHBIX JUCHUIIJIMH; OCHOBHBIC
HpO6JICMLI CCTCCTBCHHOHAYYHLIX JUCHUIINIMH,; OCHOBHBIC MCTOAbI PCIICHUA
HpO6J’I€M C€CTCCTBCHHOHAYYHBIX JUCIIUITINH.

YmMmern

BbIOpAaTh METOAMKH 0a30BBIX 3HAHUH B 001aCTH €CTECTBEHHOHAYUHBIX
JUCIUIUIMH; TPAMOTHO MOCTaBUTh 3a7auy, 0100paTh METOIUKY
WCCIIEIOBAHMS U PELICHHUS TIOCTaBICHHOMN MPOOJIEMBI; TPAaMOTHO OCTaBUTh
3aja4y, Mogo0paTh METOIUKY MCCIIEOBAHUS U PELIEHUS TIOCTaBJICHHON
poOJIEMBI M PELIUTh €€ pa3HbIMU CIIOCOOAMHU.

Bnanetn

HaBbIKaMHU IMTPOBCACHUA aHAIN3a IOCTaBJICHHOU 3aJla4yi, HaBbIKaMH
MMPpOBCACHUA aHAJIn3a IOCTaBJICHHOMU 3aJga4u, BI:I60pa MCTOAWUKU PCHICHUA
MOCTABJICH-HOM 3a/1a4M; HAaBBIKAMU TIPOBEICHUS aHAIHM3a MTOCTABICHHON
3aJ1a4M, BEIOOpPA METOIMKH PELICHUS TOCTABJICHHON 3a/1a4M U PELIUTH €€
pPa3HBIMH CIIOCOOAMH.




IIK-4 TOTOBHOCTBIO HCITOJIB30BAaTh OCHOBHEIC IMMOHATHS, 3aKOHBI 1 MOJCTIN TEPMOJUHAMUKH,
XHUMHYECKOM KHHCTHUKHU, IICPCHOCA TCIIJIa U MACChI

3HaTh

OCHOBHBIC OIPCACIICHUA U ITOHATHA 0a30BBIX 3HAHWH B 00J1aCTH
C€CTCCTBCHHO-HAYYHbIX NUCHUILJINH. q)yHI[aMCHTaHLHBIC OCHOBBI
€CTCCTBECHHOHAYYHBIX JUCHUIIIMH, OCHOBHBIEC METOAbI PECIICHNA TUIIOBBIX
3aaY 110 U3BCCTHBIM AJI'OPUTMaM U IIpaBUJIaM. OCHOBHEIE 3aKOHOMCPHOCTH
IIpOoLECCOB MACCOMEPEHOCA IPUMCHHUTECIIbHO K TCXHOJIOT'HYCCKUM
nponeccaM, OIMChIBATh, PACCUUTBIBATh U aHAJIU3UPOBATH ITPOLCCChI
IIEepe€HOCa TCIJIa U MACCHhI, BBIACIIATD (baKTOpBI, OIIPEACTIAIOIHNE UX
MHTCHCUBHOCTD.

YMeTn

OOBSACHATH TUIIMYHBIC MOJICNIM  3a/a4 B 00JIaCTH TeII000MeHa. 00CyXK1aTh
3¢ heKTHBHBIC CTIOCOOBI pEHICHHS TPOOJIEM TEIII000MeHa CTPOUTh U
aHAJIM3UPOBATh MATEMAaTHICCKUE MOJICIIH TEIIOMAcCOIIEpeHOca.
PacnioznaBats 3¢pdexruBHOE pemenne ot Hed(h(HEeKTUBHOTO, IPU PELICHUN
3a7a4 CJIOXKHOI'O TEIIOOOMEHA.

Bnaners

crocob6aMu JeMOHCTPALUKU YMEHHUSI BIIaZeTh cCOOpOM HUH(pOpMAIUU JIs
TEIUIOTEXHUYEeCKUX pacuéroB. Crocobamu cOopa 1 aHanu3a HHPOpPMAIIH O
TEIJI0-0OMEHHBIX MPOIIECCaX KOHBEKIIUEH, U3TYUCHUEM H
TEIUIONPOBOAHOCTHIO. MeToaMu pacueTa mporeccoB KOHBEKTUBHOTO
TEIJI0- U MAacCONEPEHOCa, TIepeIauu Teria U3IyuYeHUeM U MOJICKYJIIPHON
TEIUIONPOBOAHOCTBIO.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 14,9 akaj. 4acos:
— aynutopHas — 12 akaj. 4acos;
— BHeayuTopHas — 2,9 akaJi. 4yacoB

— caMocTosTeNnbHas pabora — 84,4 aka. 4acos;

— MOJTOTOBKA K dK3aMeHy — 8,7 aka. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHast g
KOHTaKTHas paborta E 3 ®dopma TeKyIero
=
B aKaJ[. yacax g Bun KOHTPOJISL
Paznen/ Tema 2, (B axaz. acax) == . p Kon
> 3 © | caMOCTOATENBFHOM | yCIIeBaeMOCTH U
JUCTTUTLTAHBI N £ © . | KoMmeTeHIMH
0 & paboThI TIPOMEKYTOYHOH
1a6. | mpakr. | € 8
Tex. - [ HPAKT. [ =g aTTeCTalun
3aH. 3aH. | QO =
1. Paznen 1. TTonsiTne
TEILTONIEPEIaYH
1.1 TepmoauHAMHKA U
CaMocCTosTENbHOE
MEXaHHKa Tra3oB. o
H3yuYeHHEe y4eOHOU
OCHOBHBIE CBEIECHHS.
OHTanpnus, TEnI0Ta TTATCPATYPBL.
i i 1 1/11 14 [IpopaboTka Koncmexkr nexmuii | [1K-4, OIIK-1
OCHOBHBIC YpaBHCHHS
COOTBETCTBYIOIIN
TeueHus raza. OCHOBHBIC
X BOIIPOCOB
CBEJEHHS U3 MEXAHHKU
pasnena 6.
ra3os.
1.2 PeskMMBI IBIDKEHMSI
sKuakoctd. Mcreuenue rasa
4yepe3 OTBEPCTHSL.
Ypasuenue bepuysuu. CaMocCTOsTENbHOE
CrpyiiHoe JBHXEHHE Ta3a. u3ydyeHue yueOHoi
Temno0- 1 MaccomepeHoc. JIUTEPATYPHI.
SIBreHUs, 3aKOHBI K 3| 05 2 0,5/0,51| 14 [TpopaboTka Koncnekr nexuuii. | [1K-4, OIIK-1
YpaBHEHHUS TIEpeHOCa COOTBETCTBYIOIIN
BEIIIECTBA, TEIUIA U X BOIPOCOB
UMITyJIbCa: paszena 6.
TEIUIONPOBOTHOCTb,
KOHBEKIIUS, H3JTyUCHHE,
mddysus.
1.3 TemI0npoBOAHOCTb.
CaMocCTOsTENBHOE
JuddepennmansHoe o
u3ydyeHue yueOHoH
ypaBHECHHUE
TETUIONPOBOJAHOCTHU JATCPATyPHI.
P ’ 05 | 11\ | 1/11 14 IMpopaboTka Koncnekr nexnuit. | [TK-4, OIIK-1
TenIonpoBOAHOCTh IPH
COOTBETCTBYIOIIN
CTallMOHAPHOM U
X BOIIPOCOB
HECTAI[IOHAPHOM PEXKHME.
pasnena 6.
Temnonepenaua




1.4 KOHBEKTUBHEIN TEIIO-
Y MaccormepeHoc mpu
CBOOOIHOM H

CaMocCTOsATENBHOE
BBIHY)KJICHHOM TCUCHHUH. o
N n3ydeHue yaeOHon
lMunponnaaMudeckuii u
TEIJIOBOM MOTPaHUYHBIE JUTCPATYpRL.
N 0,5 | 1/1M1 |0,5/0,5U| 14 ITpopaboTka Komncnexr nexnuii. | [1K-4, OIIK-1
ciou. PagyanoHHbIH
COOTBETCTBYIOIIH
TEIJIO- U MacCOMepeHOC.
X BOIIPOCOB
OCHOBHEBIE ITOHATUS B
paznena 6.
3a-KOHBI. BU/IBI TyYHCTBIX
MOTOKOB. CIIO)KHBIN
TEII000MEH.
HUroro no pazaeny 25 | 421 | 3/31 56
2. Paznen 2. Temnoreneparus
CaMocCTOsATENBHOE
2.1 Tenmorenepanus 3a H3yueHHe y4eOHOU
CYET COKUTaHUs TOILIMBA. JIUTEPaTyphI.
OcHOBHbBIE 1 0,5/0,5U| 14 ITpopaboTka Koncnexkr nexnuit. | [TK-4, OTIK-1
XapaKTePUCTHKU TOTLIHBA. COOTBETCTBYIOIIH
OCHOBBI TEOPHUH TOPEHHSI. X BOIIPOCOB
paszena 6.
CaMocCTOsATENBHOE
2.2 Pac4ersl OJIHOTO U o
H3yueHHe yueOHOU
HETMOJHOTO TOPEHUS
TOIUIMBA. Y CTPOMCTBA A TUTCPATYPHI.
) P A 0,5 0,5/0,51| 14,4 IIpopaboTka Koncnexr nexnuii. | [1K-4, OITK-1
C)KHUTaHHS TOIUINBA. COOTBETCTBYIOMI
Terutorenepanus 3a c4eT o
X BOIIPOCOB
3JIEKTPOIHEPTHH.
pazzena 6.
HWroro no pazaeny 15 1/11 | 28,4
Uroro 3a cemectp 4 421 | 4/41 | 84,4 JK3aMeH
HToro no gucLuIInHE 4 421 4/41 | 84,4 JK3aMEH I1K-4,0I1K-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlns penieHus NpegyCMOTPEHHBIX BUAOB y4yeOHOM pa®OThl MpU M3YyYEHUU AMCLUIUINHBI
«Tennodusukay B KauecTBe 00pa30BaTENbHBIX TEXHOJIOTHI MCIONB3YIOTCS KaK TPaIUIMOHHBIE,
TaK U MOJAYJIbHO-KOMIIETEHTHOCTHbIE TexHoioruu. Ilepegaua HEOOXOIUMBIX TEOPETHUECKUX
3HaHUH W (HOPMHUpPOBAHME TMPEICTABICHUA 1O KypCy THPOHMCXOAUT C TNPUMEHEHUEM
MYJIbTUMEAUMHOTO 00OpYyAOBaHMs. JIEKIMOHHBIA MaTepuall 3aKpeIuiseTcss Ha MNPaKTUYECKUX
paboTax, rje NpUMEHSETCS COBMECTHAsl AEATEIbHOCTh CTYAECHTOB B T'pYIINE, HAIlpaBJICHHAs Ha
pewieHre oOIIeH 3a7a4yd IyTe€M CIOXKEHHs pPEe3yJlbTaTOB HHAMBUIYAIbHOM pabOThl 4WIEHOB
rpynmnbl. JJis pa3sBUTHS U COBEPIICHCTBOBAHUS KOMMYHUKATHBHBIX CIIOCOOHOCTEH CTYACHTOB
OpPraHU3yIOTCA IPAKTUYECKHE 3aHATUS B BHUJE JAUCKYCCHUH, aHajM3a peallbHbIX NPOOJIEMHBIX
CUTYyalluld ¥ MEXAMCUMIUIMHAPHBIX CBSA3CH M3 PAa3NUYHBIX 00JacTeli B KOHTEKCTE pPEelIaeMoi
3agaun. CaMocTosTenbHas paboTa CTUMYIIMPYET CTYIEHTOB K CaMOCTOSITEIbHOM IPOpabOTKe TEM
B IIDOIIECCE MMOATOTOBKMU KOHCIIEKTOB 1 MI13.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIMXCs
[TpencraBneno B mpuioxeHun 1.

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

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. JIztozep, B.fl. TemnorexHuka u TersoBas paborta meueil [DneKTpoHHBIN pecypc:
yuebHoe nocobue / B.4. J[3t03ep. Cankr-IlerepOypr: Jlans. 2017. 384 c.

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

2. CmupHoB, B. I'. Teruodusuka : yueonoe nmocodue / B. I'. Cmupros, B. B. Jpipaun, T.
JI. Kum. — KemepoBo : Ky3I'TY wumenun T.D. I'opbaueBa, 2018. — 171 c. — ISBN
978-5-00137-007-9. Pexxum noctyma URL: https://e.lanbook.com/book/115162

0) lonotHuTEIBHAS TUTEPaTypa:

1. Kyaunos, A.A. I'maporazonanHamuka: YueOHoe mocobue [DrekTpoHHBIH pecypc] /
A.A. Kynunos. M.: UTHOPA-M. 2018. 336 c. http://znanium.com/catalog/product/918073

2. Kynunos, A.A. Teromaccoobmen: YueOHoe mocodue [Dextponnbiii pecype] / ALA.
Kymuuaos. M.: HUIT MTHO®PA-M. 2015. 375 c. http://znanium.com/catalog/product/463148

3. bproxanos, O.H. IlleBuenko, C.H. Termmomaccooomen: Yuebuuk [Tekcr] / O.H.
bproxa-aoB, C.H. lllesuenko. M.: HUL] Uudpa-M. 2012. 464 c.

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

4. Kynunos, A. A. T'opeHne opranudeckoro Tomiuea: YueoHoe mocoodue / Kyaunos A.A.
- Mocksa :HUIl MH®PA-M, 2015. - 390 c. (Beiciiee obOpaszoBanue: bakamaBpuar) ISBN
978-5-16-009439-7. - Tekcr : anektponHsbIit. - URL: https://znanium.com/catalog/product/441989

B) MeToanyeckne yKazaHus:

1. Margeesa, I'. H. OkcniepuMmeHTaIbHOE HICCIIETIOBAHKE TIPOIIECCOB TETNIOOOMEHA !
yuebHoe mocobun/ I'. H. Matseesa, 1O. 1. Taprakosckuii, b. K. CenuukuH. - 2-€ U3 ., MoAroT. o
ned. uza. 2008 r. - Marautoropck: MI'TVY, 2011. - 1 snextpoH. onT. auck (CD-ROM). - 3arm. ¢
TUTYI. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=989.pdf&show=dcatalogues/1/11191
53/989.pdf&view=true . - MakpooOBeKT. - TEKCT : ANMEeKTPOHHBIN. - CBEJCHUS TOCTYITHBI
taxke Ha CD-ROM.



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
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

2. TMuata, T. H. DkcnepuMeHTATbHOE HCCIEIOBAHUE TMPOIECCOB TEPMOJUHAMUKH.

Jlabopa-TopHbIii MPaKTHKyM: yueOHoe mocooue / T.
2013. -

1 osnexTpoH. onrt.

muck  (CD-ROM). -
https://magtu.informsystema.ru/uploader/fileUpload?name=1242.pdf&show=dcataloques/1/1123

H. [Tunts ; MI'TY. - Maraurtoropck : MI'TY,
3arn. ¢ Turyn. 3kpaHa. - URL:

323/1242.pdf&view=true

- Makpooobekt. - Tekcr :

3JEKTPOHHBIA. - CBENEHUS JTOCTYIHbI

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

HaumenoBanue o
10 Ne norosopa Cpok aeicTBus JIULIEH3UN

MS Oﬁ.lce 2007 Ne 135 ot 17.09.2007 OeccpouHO
Professional
7Zip CBOOOJTHO 0EeCCPOYHO
FAR Manager CBOOOJIHO 0eCcCpovHO
Linux Calculate CBOOOIHO 0eccpoUHO
Adobe Reader CcBOOOTHO 0eccpoyHO
MS Windows 10
Professional (s | /1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

HazBanwue kypca

CchUIKa

3J‘IeKTpOHHa$I 68.38. HepI/IO,I[I/I‘IeCKI/IX I/I3I[aHI/II71
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HammonansHas
nH(OPMAIIMOHHO-aHAIUTHYECKasT CUCTEMa
Poccuiickuii WMHJIEKC HAYYHOI'O ITMTHPOBAHUS

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

[Touckosas cuctema Axanemus Google (Google
Scholar)

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

Nndopmanvonnas cuctema - EnnHoe OKHO
J0CTyna K MH(QOPMaIIMOHHBIM pecypcam

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

denepanbHOE TrOCYyJapCTBEHHOE OHOJKETHOE
YUpexKICHUE «DenepabHbIN UHCTUTYT
IPOMBIIIIECHHON COOCTBEHHOCTHY

URL: http://www1.fips.ru/

Poccuiickas T'ocynapctBeHHass OubOIuoTeKa.

Karanoru

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

DnekTpoHHBIe pecypcebl onbmuotexku MI'TY um.
['.. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

MesxayHapoHas HayKOMETpHYECKas
pedepaTrBHAS U MMOJHOTEKCTOBAsE 0a3a JaHHBIX
Hay4yHbIx n3ganui «Web of sciencey

http://webofscience.com

MexnyHaponHas pedepatuBHas u
MIOJTHOTEKCTOBAsl _ ClipaBoYHas 0aza  JaHHBIX

http://scopus.com

MC)K,Z[YHapO,Z[HaSI 6asa ITOJTHOTECKCTOBBIX
KypHaiaoB Springer Journals

http://link.springer.com/

MexnyHaponHas KOJUTEKIUS HAaYYHBIX
IIPOTOKOJIOB I10 PA3JIMYHBIM OTPACIISIM 3HAHHM

http://www.springerprotocols.com/

MexayHaponHas 0a3a HayYHBIX MaTEpUalOB B
obnacTh (HU3MYECKMX HAYK M WHKHHHAPHHTA

http://materials.springer.com/

MesxnyHapoaHas 6a3a CpaBOYHBIX H3TAHUN 1O
BCEM oTpacisM 3Hanui SpringerReference

http://www.springer.com/references



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
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references

MexnayHnaponnas pedepaTuBHas 0a3a TaHHBIX 110
YHCTOM W MpUKJIagHoi MareMatnke ZDMATH
MexayHnapojanas peepaTUBHas U
IOJIHOTEKCTOBAs CIIPAaBOYHAs 0a3a JaHHbIX https://www.nature.com/siteindex
HayYHBIX M3AaHui «Springer Naturey
ApxuB Hay4yHbIX XKypHaJI0B «HarmoHanbHbIl
SIIEKTPOHHO-MH(OPMAIMOHHEIN KoHmopuuym»  |https://archive.neicon.ru/xmlui/
(HIT HOUKOH)
HNudopmannonnas cuctema - HopmatusHbie
MIPABOBbIE AKTHI,
OpraHu3aIMOHHO-PACTIOPSIUTEIIbHBIC
JIOKYMEHTBI, HOpMATUBHbBIE U METOANYECKHE
JIOKYMEHTBI ¥ IOJITOTOBJICHHBIE TIPOEKTHI

9 MaTtepuajibHO-TeXHHYeCKoe ofecrevyeHne TUCIUTLIHHBI (MOTYJI1)

http://zbmath.org/

https://fstec.ru/normotvorcheskaya/tekhnich
eskaya-zashchita-informatsii

MatepuraiabHO-TeXHUYECKOE 00eCrIeYeHNE IUCHUIUIMHBI BKIIFOYAET:

VY4eOHble ayJUTOPUH JUIsl IPOBEACHUSI 3aHATUIN JIEKLIMOHHOTO THUIIA:

- MyJIbTUMEIUHHBIE CPEJICTBA XPAaHEHHUS, IEpeauy U IPEICTaBICHUS HHPOPMAIUH.

VY4eOHble ayAUTOPUM JJIsi IPOBEACHUS MNPAKTUUECKUX 3aHATUN, TPYNIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJIbTALMH, TEKYLIEr0 KOHTPOJIS U MIPOMEXYTOUHOM aTTeCTalluu: - 10CKa,
MelL.

VY4eOHble ayJUTOPUH IS CAMOCTOSITEIbHON PaboThl 00YYarOIUXCS:

- mepcoHalbHbIe KommbloTepbl ¢ makerom MS Office, Beixogom B MHTEepHET M ¢
JIOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENIbHYIO CpEly YHUBEPCUTETA.

[lomemenne [uis XpaHEeHUST W NPOQUIAKTUYECKOTO OOCTY)KMBAaHUS Y4eOHOTO
00opyIoBaHUs:

- CTeJIaXH, ceidbl U1 XpaHeHus: yueOHOro 00opy10BaHUs, MHCTPYMEHTHI JUIsl pEMOHTA
1a00paTOpPHOT0 000PYIOBAHUS.


http://zbmath.org/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/
https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-informatsii
https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-informatsii

IMpuioxenue 1

O1neHouHbIE Cpe€ACTBA IJIA TEKYIIECTr0 KOHTPOJIA YCII€BAECMOCTH, l'lpOMe?KyTO‘IHOﬁ aTTeCTallu| 110
HTOraM OCBOCHHMA NTUCIHUIIMHBI

. OCHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH NIE€YHBIX I'a30B.
. CBOOOIHBIE W YaCTHUYHO OTpaHUYCHHBbIC CTPYHHBIC TEUCHUSL.
. OrpaHn4eHHbIE CTPYHHbIE TeUCHHSA. IHKEKTOP U HKEKTOP.
. IloTepu 3Hepruy Npu IBMKEHUH I'a30B.
. Bunel nepenoca ternoTsl. OCHOBHBIE TIOHATHUS U ONPEACICHUS.
. Auddepennuansaoe ypaBHEHHE TEIUIONPOBOAHOCTH. | paHUYHBIC YCIOBUSL.
. KoappummumenT rermmonpoBogHOCTH cTayiel U (haKTOPBI, BIUSIONMINC Ha HETO.
. CranmoHapHas 1 HeCTallMOHAapHAs! TEIIONPOBOIHOCTh
. KonBekTnBHBIH TemnooOMeH npu cBOOOJHOM U BBIHYKAESHHOM JIBUKEHUH T'a30B.
10. KpurepuanbHble ypaBHEHHS KOHBEKTUBHOTO TEILIOOOMEHA.
11. TermmoobMeH n3y4eHreM. BUabl TyduCThIX TOTOKOB.
12. Oco0eHHOCTH U3TyYCHUS Ta30B.
13. TennooOMeH U3Ty4eHUEM MEXIY TeJaMH, IPOU3BOJIBHO PACIIONIOKEHHBIMH B IIPOCTPAHCTBE.
14. YrnoBbie KO3 UITUSHTHI H3ITyYeHUSI.
15. TennmooOMeH U3Ty4eHUEM MIPY HATTMYUH SKPAHOB MEXKY TTOBEPXHOCTSAMH.
17. OcHOBBI TeopuM NMOAOOMS U MOAETUPOBAHUS TEIJIOTEXHUUYECKUX M TEIIOIHEPreTUYECKUX
MIPOIIECCOB U 00OPYIOBAHUSI.
18. OcHOBBI pacueTa HarpeBa «TOHKUX» U «MAaCCHUBHBIX» 3arOTOBOK.
19. Xumnueckas 3Heprusl.
20. Pa3pymienne n o0pazoBaHe MOJIEKYIISIPHBIX CBs3eil. Beinenenne u mormnomeHne SHepri.
21. OCHOBHBIE SHEPI€TUYECKHUE PECYPCHl XUMUYECKUE PEAKIIUU SHEPTETUKU.
22. OCHOBHBIE YCTPONUCTBA I'€HEPALINHU U UCIIOIB30BAHHS XUMHUECKOM SHEPTHH.
23. Pa3pyliieHue 1 00pa30BaHHE aTOMHBIX CBSI3EH.
24. BoljeneHye 1 NOrjioleHUe SHEPTUH.
24. ConmHe4HOE U3ITyueHHe. XapaKTepUCTHKA.
25. AkkymynupoBaHHe Teria. THIbl aKKyMYJISTOPOB.
26. TemnoBast 3HEPIUsl OKPYKAIOIIEH cpeabl.

O 01N DN W —



OueHouHbIEe CPEICTBA 1JI51 MPOBEIEHUS MPOMEKYTOUYHOM aTTecTallun

a) Ilnanupyembie pe3yJbTaThbl 00y4eHHs H OLICHOYHBIE CPeICTBA JJIsl IPOBEeAeHHS POMEKYTOYHOM aTTecTAlluM:

IMpuioxenue 2

CTpYKTYpHBIH 3JI€MEHT
KOMIIETCHIINU

[Tnanupyemsie pe3yabTaThl 00y4eHUs

OrieHOYHBIC cpe€acTaa

OIIK-1. '0TOBHOCTBIO HCIIONB30BaTh PyHAAMEHTAIbHbBIE OOMEMH)KEHEPHBIE 3HAHUS

3HaTh: bazoBeie 3HAHUS B obmactu | IlepedeHp TeOpETHUECKUX BOIPOCOB K SK3aMEHY:
€CTCCTBCHHOHAYYHBIX JUCITUIIIINH, 1. TepMOILI/IHaMI/IKa 1 MEXaHHKa Ia3oB.
OCHOBHBIC HpO6J'ICMI)I €CTCCTBCHHOHAYYHBIX 2. 3HT3J'ILHI/I$I, TCIJIOTA.
JUCLWILINH; OCHOBHBIE MeTOAb!I pemeHus | 3. OCHOBHBIE ypaBHEHMs TEUCHUS Ta3a.
po0JeM eCTeCTBEHHOHAYYHbIX AUCLUILINH. | 4. OCHOBHBIE CBEICHUS U3 MEXaHUKH Ia30B.
5. PesxuMBI IBUIKEHUS KUIKOCTH.
6. Ucreuenue raza yepe3 OTBEpCTUSL.
7. YpaBuenue bepnymu. CtpyilHoe JBUKEHUE Tasa.
8. Termio- 1 MaccomnepeHoc.
9. SIBnenHusa, 3akoHbBI W YypaBHEHHUS IIEpeHOCA BEIIECTBA, TEIUIa W HMIIYJbCa:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, M3ydeHue, nuddysus.
YmeTs: BriOpate Meronauku 0a30BeIX 3HaHMH B | I[IpuMepHOe mpakTHuecKoe 3aaHue Ui SK3aMeHa!

00JTACTH €CTECTBEHHOHAYYHBIX TUCIIUILINH,
rPaMOTHO TIOCTaBUTh 3ajady, M0a00paTh
METOJMKY  WCCIICAOBAHHMS ¥  PEHICHUS
IIOCTaBJIEHHON MPOOJIEeMBI; rpaMOTHO
MOCTaBUTh 3aja4y, MOJ00paTh METOAHKY
WCCIICIOBAHUS U PEIICHUS TOCTaBJICHHOM
npoOaeMbl ¥ pelmmTh €  pasHbIMH
croco0amu.

1

WP WwWAWNENDBAWDE

. B kakux eguHAIIAX N3MEPSIETCS KOIMYECTBO TETLIOTHI?
OC;

KI/M;

JOK;

H/™m

. TemnonpoBOTHOCTh KaKUX MaTEPHAIOB HAaUOObIITast?
MeTtannos;

I'azoB;

TBepabIX TeJ - AUIICKTPUKOB;

Kungkocrei.

. OT KaKkuX MmapamMeTpoB 3aBHCUT KOI(PPUIIMEHT TEIIONPOBOTHOCTH?
OT BHA IBUKXEHHUS KUIKOCTH;

Ot TeMrieparypbl 1 (QU3HYECKUX CBOHCTB BEIIECTR;
OT MacChl | TUIONIAU IIOBEPXHOCTH TEJIa;




CTpYKTYpHBIHA JI€MEHT
KOMITCTEHIINT

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

4. OT KoNMYEeCTBA MOABEACHHOMN TEIIJIOTEL.
4. Kaxoe u3 ypaBHEeHHE TUIOTHOCTH TEIUIOBOTO IMIOTOKA COOTBETCTBYET MEPEHOCY TEILUIOTHI
TEIUIONPOBOTHOCTHIO Yepe3 OJHOCIONHYIO TUIOCKYIO CTEHKY:

)
Looa=—(k-t);
g =-Agradt;
q :a(tz _tl);
A
4. q=g(t2—tl)-

5. Ilo kakoMy W3 ypaBHEHUH pacCUUTHIBAECTCA TEIUIONepeiada yepe3 CTeHKY?

q — Z’(Z‘cl _tc2)

1.
o
) g = Z. n t§n+l)
Z i
— A,
3 g = t ., — ¢, >
1 o 1
&, &>
6. VYkazaTh, KakoMy HWHTEpBaJy 3HaueHHH Kod(pUIHMEHTa A  COOTBETCTBYET

TEIJIONPOBOAHOCTD CTAJIEH.

1. 20-50Bt/(M°C)

2. 007-4B1/(Mm°C)

3. 0,007 -0,07 Br/(m °C)

7. B kakux enuHULAX u3MepsieTcs K03(Q(UIHEHT TEerIONpPOBOTHOCTH?
Bm

2!

1.
M




CTpYKTYpHBIHA JI€MEHT
KOMITCTEHIINT

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

Bm
Mm*epad’

Bm
M-2pad’
4. Bm .

3.

8. Koadduuuent rennonepeaayn XxapakTepu3yeT HHTEHCUBHOCTD NIepeiady TeTIOTHI:
1. OT 0IHOM Cpelbl K APYTOM;
2. BHyTpu TBEpABIX CTEHOK;
3. OT 0IHOH Cpebl K APYroil uepes3 pa3aeIuTEIbHYI0 CTCHKY;
4, OT KUAKOCTEH K TBEPJIBIM CTCHKAM.
9. Yucno dypre onpeaenser:
PexxuM nBIoKeHUS )XUIKOCTH;
TepMHUYECKYIO MAaCCUBHOCTB TEIT;
be3pa3zMepHOe BpeMsl HarpeBa;
duznveckre napaMeTphl BelecTBa.

APwnE

Bnaners:

HaBpikamu MPOBEICHUS aHaM3a
MOCTaBJICHHON 3a1a4uy; HaBBIKAMH
MIPOBEICHHS aHAJIM3a TIOCTaBJICHHOM 3a1auH,
BbIOOpa METOJUKH PEIICHHs TOCTABICHHON
3aJaud; HaBBIKAMH IIPOBEICHHUS aHalu3a
MOCTaBJICHHON 3aj7a4M, BbIOOpa METOIUKH
pelIeHrs] TOCTaBICHHOMN 3a/1a4yll M PEInTh
e€ pasHbBIMH CIIOCO0aMH.

[Tpumep 3a1aHus Ha pelieHre 3a7a4 U3 MPOPECCUHOHATLHON 00JIACTH:
3amaga 1. [lmockas mewyHas CTEHKa COCTOMT W3 CIIOSl OTHETIOPHOTO MaTepuaia
TOJNIIIMHON S;, M M TEIUIOU3OJSIIIMOHHOTO CJIos TONIUHOW S;, M. KoaddunmenTs

TEIUIONPOBOJHOCTH ClIoeB paBHbl: mepsoro A, , Br/(m K), Broporo 4, , Br/(m K).
TemnepaTypa ra30B OMBIBAIOIMX BHYTPEHHIOI MOBEPXHOCTH CTEHKH tr, C; ko3 puimenT
TEIUIOOT/IaYN K BHYTpEHHe# creHke «,, BT/(M'K); OoT HapyXHOW CTEHKH K BO3IyXy C,,

Br/(m'K). IInomane cren f, m. Temmeparypa Bo3myxa, OMBIBAIOIIETO HAPYKHIOKO
MOBEPXHOCTH CTEHKH t;, °C.

Heo6xomumo onpenenuts:

a) ol11ee TEIIOBOE CONPOTUBIIEHHE OT Ta30B U BO3AYyXY - R, O0mmii koaddpumeHt
tertonepenadd K, MIOTHOCTh TEIUIOBOTO MOTOKA (] U KOJMYECTBO TEIUIOTHI Q, Tepsemoe
CTEHKOM MPH TPEX BapHaHTaX yKa3aHHBIX B TaOIHUIlE 2;

0) HaliTH TemIepaTypsl B cThIKe cioeB t1, t2 |13 nys Tex ske BapuaHTOB;

B) TIOCTPOWTH JUIsi TPEThEro BapHaHTa TpaduKH pacrpejielieHuss TeMIepaTyphl B




CTpYKTYpHBIHA JI€MEHT
KOMITCTEHIINT

[Tnanupyemsie pe3yabTaThl 00ydeHUs

OreHOYHBIC cpe€acTaa

koopauHatax t-Su  t-R; cpaBHUTE ¢ TeMnepaTypamu, MOTYYCHHBIMHA aHATUTHYESCKUM ITyTEM
( o popmymam);

T) ONpENeNUuTh CHIDKEHHE TOTeph TeIIa BO BTOPOM M TPEThEM BapHaHTAaX II0
CpPaBHEHHIO C TEpBHIM (B MpoleHTax). [lotepu mpu mepBOoM BapHaHTe NPUHUMAIOTCS 3a
100%;

Il) pe3ynmpTaThl pacdyeToB mpeacTtaBuTh B Buae Tabmwmbel 1 (Ilpwm. 1.) m cmenarts
BBIBOJIBI O POJIH TETUTOBOM M30JIAIUY ISl CHIXKCHUS TIOTEePh TEIUIa uepe3 Kiaaky. BapuanTe
3agauu nanbl B Tabimue 2 (Ipu. 2).

IIK-4. '0TOBHOCTBIO UCIIOIb

30BaTb OCHOBHBIC ITOHATHSA, 3aKOHBI 1 MOACIIN TCPMOANHAMUKH, XUMHYCCKOM KHMHETUKH, ICPCHOCA TCIUIa U MaCChbl

3HaTh: OcHoBHble  ompeneneHus W NoHATHA | [lepeueHb TeopeTHUeCKUX BOMPOCOB K 3K3aMEHY:
0a30BBIX 3HaHUH B obmactu | 1. TerumonpoBoanocTs. AuddepennumansHoe ypaBHEHHUE TEIUIONPOBOIHOCTH.
€CTECTBEHHOHAYYHBIX JucuuIuigH. | 2. TernonpoBoAHOCT NP CTALMOHAPHOM M HECTALIMOHAPHOM PEXHME.
@dyH1aMEHTaJIbHbIC ocHoBHI [ 3. Temmomepenaya. KOHBEKTHBHBIN TEIUIO- W MAaCCONEPEHOC TMIPH CBOOOTHOM |
C€CTCCTBCHHOHAYYHBIX AUCHUILINH, | BBIHYXXICHHOM TCUCHHWU.
OCHOBHBIE METO/IbI PEIICHNS TUIIOBBIX 3a4ad4 | 4. ['uapoauHaMuiecKuil U TEIIOBOM MOrpaHUYHBIE CIOU.
[0 HM3BECTHBIM aJIrOpUTMaM M MpaBuiaM. | 5. PaguanuonHslil Temno- u macconeperoc. OCHOBHbIE OHATHS U 3aKOHBI.
OCHOBHbIE = 3aKOHOMEPHOCTH  IPOLECCOB | 6. BUJIbI Ty4HCTHIX MTOTOKOB.
MaccorepeHoca MIPUMEHHUTEIBHO K | 7. ClOXHBIN TEII000MEH.
TEXHOJIOTMYECKHM IIpoLieccaM, OIHCHIBATS, | 8. Temorenepamus 3a cueT cxUranus Torimsa. OCHOBHBIE XapaKTEPUCTUKU TOIUIUBA.
paccuuThIBaTh M aHAIM3UPOBATH Mporecch | 9. OCHOBBI TEOpUH TOpeHHs. PacueTsl MoJIHOro ¥ HEMOJIHOTO TOPEHHS TOIUINBA.
mepeHoca Tema W Macchl, BbAETATH [ 10. YeTpoiicTBa s CKUTaHKs TOIUIMBA. TeruioreHeparus 3a cueT 3JIeKTPOIHEPTUH.
(bakTopsl, OTIpeIeIIsoIIne ux
WHTEHCUBHOCTb.

YMerTs: OOBSICHATH THNHYHbIE Moaenu 3agad B | [IpumepHoe mpakTHueckoe 3aiaHue IS 3K3aMeHa:
obsactu TEII000MEHa. o6cyxnath | 1. [Ipu kakux 3HaUeHUSIX yncia Bro Teno SBIsSeTCS TEPMUYCCKH TOHKUM:

3¢ PeKTHBHBIE CITOCOOBI pelIeHus TpodiieM
TEIUI00OMEHa CTPOUTh W aHAJIM3UPOBATH

MaTeMaTHYECKUE MOJIEITN
TEIUIoMaccornepeHoca. PacnioznaBatp
s dhekTuBHOE penieHue oT
Hed(P(PEKTUBHOTO, TPH PEIICHUH 3a]ad

CJIOJKHOI'O TEIUIOOOMEHA.

1. Bi —>0;
2. Bi > x;
3. Bi <0;
4, Bi <0,25.

2. Kakoe uncio mogo0ust sSBIISIeTCs ONpeIeIsieMbIM IIPU pacdeTax KOHBEKTHBHOTO
Teriooomena?

1. Pr:




CTpYKTYpHBIHA JI€MEHT

KOMIIETEHIIHH HJ'IaHI/IpyCMI)IC PE3YIbTAThI O6y'-IeHI/I$I OHCHO'-IHI)IC CpeacTBa

2. Nu ;

3. Re:

4, Gr.

3. KaKI/IM YpaBHCHUEM HOI[O6I/I$[ XapaKTCpU3yCTCsA BbIHYKACHHAA KOHBCKHI/IS?
1. Nu = f(Gr,Pr);

2, Nu = f(Re,Pr);

3. Nu = f(Fo,Pr);

4. Nu= f(Bi,Pr)
4. Kakue 3HaueHus1 Re COOTBETCTBYIOT TYpOYJICHTHOMY PEXHMY JBHKEHHSI XKHIKOCTH B
TpyOax (kaHayax)

1 Re >1300;
2 Re < 9300;
3. Re >10300;
4 Re > 2300.
5. Uucno Peitronpaca onpenensercs o popmyie
1. Re= wd 2. Re= W—d
i 14
3. Re= v 4. Re= i
w w
6. Kakoe 3HaueHMe NOIJIOMIATEIEHOR CIIOCOOHOCTH UMEET a0COIFOTHO YEPHOE TEJIO:
1 A<1;
2. A=0;
3. A=1:
4 A>1
7. Kakoii u3 mpuBeIeHHBIX 3aKOHOB MTPUMEHSETCS ISl pACUeTOB TEIUIO0OMEHA H3TyUeHHEM?
L g=-a%%
on

N
N
Il
~
~
(e}
I
~
~




CTPYKTYPHEII S1eMeHT [Tnanupyemsie pe3yabTaThl 00ydeHUs O1neHouHbIE CPEeICTBA
KOMIIETCHIINU
— ok 4
100

8. Kakue rassl 00Ja1al0T U3y4aTeNbHON U MOTIIOMATEIbHON CIOCOOHOCTBIO?

1. He, Ar, Ne;

2. N2, Oz, H:

3. H,O, CO, SO,

Brnanets: Crniocobamu ieMOHCTpaIK yMeHus BianeTs | [IpuMep 3amanus Ha pemieHne 3a1ad u3 mpoecCHoHANLHON 00JIacTH:
coopoMm nH(pOpMAaITIH JUTST 3amaga 2. B medr ¢ moctosiHHOW TemmepaTypoi d, °C, momemiaeTcs CTalbHOM
TeIIOTeXHUYecknX pacu€ToB. Cmocobamu | mumuHAp auamerpom D, M. HawampHas Ttemmeparypa Mertamia cocrtaBiser tHau, °C
coopa u aHamuza uHQOpMaimu O | KO3 GUIMEHT TErIONpOBOIHOCTH CTalM Ao, BT/(M rpaxn); Temmoemkocts C.., kJx/(kr
TEMIOOOMEHHBIX TIPOIECCaX KOHBEKIHEH, | rpajr), IOTHOCTE pet, K/M’. KoaddUIMEHT TemIooTadu oT MeqHbIX ra3oB o Onpe/IeTnTh
W3Iy4eHHEM U TEIUIONPOBOAHOCTHIO. | BpeMsI HarpeBa T, 10 MOMEHTA JOCTHXEHUS TEMIEPATYPHI 05, 0C .TeMIiepaTypy HeHTpa ey,
Meronamu pacdeTa MPOIIECCOB | B MOMEHT BBIJIaUW MeTalljIa U3 nedu. Temnodusniyeckue mapaMeTpsl CTauu: KOdQQHUIUEHT
KOHBEKTHBHOTO TEIUIO- W MAacCOMEpeHOca, | TEIIONPOBOIHOCTH A, TEIIOEMKOCTh C.;, TNIOTHOCTH P.;, CYATATh HE3aBUCSIIUMH OT
nepeaayn Tera W3JTy4eHUEM U | TEeMIEpaTypHl.
MOJIEKYJISIPHON TEIUIONPOBOIHOCTHIO. Paccuurare TemmepaTypHOEe I0Jieé HEOrPaHWYEHHOTO WWIMHApa Ui 3HAYCHUH
1 2
=r r=-=r
panuyca r=r0 r= 3, 3 ., r=Rmo (dbopMynaM U CPaBHUTH C PACCUMTAHHBIMU Oy,
O s Luenr 10 Auarpammam J1.B. Bynpuna. Bapuantsl npezcrasnens B Tadauie 3. (ITpu. 3).
[Ipunoxenue 1
[¢]
Bapuants! 3agaun R K q Q " I Temnep ?Typa, Ct I
T 1 2 3 B
1 be3 TemmoBoi n3omsuun

TCIJIOBBIC ITOKA3aTCIIN

TEMIIEpaTyphl MOJTYYEHHBIE

AHAJTUTUYCCKH




rpaduyYecKu

2 C TeIuIoBO# M30JIsIIen

TCIIJIOBBIC ITOKA3aTCIIN

TEMIEPATyphl MOJyUYEHHbBIE

AHAJTUTUYCCKH

rpaguIecKu

3 C yIBOEHHOH TeTI0BON M30JISIHEI

TCIIJIOBBIC ITOKA3aTCIIN

TEMIEPATyphl MOJyUYEHHBIE

AHAJIUTUYCCKH

rpadugecKku

4 CHmKeHHue NoTeph TEMJIOTHI 10 CPABHEHHIO:

C IICPBBIM BapHUAaHTOM

C BTOPBIM BapUaHTOM

C TPETUM BAPHAHTOM

IIpunoxenue 2

JaHHbie ycnous 3agaun Nel
Ne S S, x n t, t ) )

BapHaHTa " " Br/uk Br/uK oC oC a;, Br/m°K ap Br/mMK 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 12 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 13 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 11 0,1 800 5 100 20 18

[Tpunoxenue 3

Ne ta(b D tHalI 7\‘CT CCT Per o tl‘[OB
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

6) HOp}I,I[OK MMPOBCACHUA HpOMe)KyTO‘-IHOﬁ aTTCCTAallH, MOKA3aTCIN U KPUTCPUU OLICHUBAHU.




Jlist mosTydeHnst K3aMeHa 10 TUCIUATIINHE CTYICHT JOJKEH MMOKAa3aTh CICTYIOINE 3HAHWS, YMEHUS U HaBBIKHU T10 UCIIOJb30BAHHUIO U BHEIPEHHUIO PE3YIbTATOB
00paszoBaTeILHON MEeATCILHOCTH:

— HA OLICHKY «OTJIUYHO»:

CryneHT I0oJDKeH TIOKa3aTh YPOBEHb 3HAHUI HE TOJNBKO HA YPOBHE BOCIIPOM3BEICHUS  OOBICHEHUS MHPOPMAIINH, HO W WHTEIICKTyaIbHbIE HABBIKHA PEIICHUS
mpo0yieM U 3a7ad, HAXOXKACHUS YHUKAIBHBIX OTBETOB K MpoOIeMaM, OIEHKH W BBRIHECEHUS KPUTUUECKUX CYXACHHUN; CTYNEHT MOJDKEH MPEJOCTAaBUTH BHIIOJHEHHOE
3aJlaHue, B KOTOPOM OBUTH OBl OTPasKEHBI TPOOJIEMBI, KACAIOIIMECS BCEX aCIEKTOB U3y4aeMOU JUCIIUILINHEIL,

— HA OILICHKY «XOPOIIO»:

CryneHT BiajieeT TEPMUHOJIOTHEH M3ydaeMOW AUCHUIUIMHBL, CTYJEHT MOXKET IMMOKa3aTh 3HAHWS HAa YPOBHE BOCHPOM3BEICHHS M OOBACHEHUS WH(MOpMAIHUN
M3y4aeMoOU TUCHUIUTUHBL, MOXKET MOKAa3aTh HHTEIUICKTYaIbHbIC HABBIKU PEIICHUS MTPOCTHIX 3a/1a4.

— HA OILICHKY «YyJIOBJICTBOPUTEIHHOY:

CryneHT BiajieeT TEPMUHOJIOTHEH M3ydaeMOW AWCHUILUIMHBL, CTYJEHT MOXET IMMOKa3aTh 3HAHWS HAa YPOBHE BOCHPOM3BEICHHS M OOBACHEHUS WH(MOpMAIHUN
M3y9aeMOU JTUCIIMILINHBI; HE MOXKET TIOKa3aTh HHTEIICKTYaIbHBIE HABBIKM PEIICHHS MTPOCTHIX 3a/1a4.

— HA OIICHKY «HEYOBJICTBOPUTEIHHOY:

CryneHT BrlajieeT TEPMUHOIOTHENH U3ydaeMOW AUCIUILTMHBL, CTYICHT He MOXKET ITOKa3aTh 3HAHM HAa YPOBHE BOCIPOU3BEICHHS W OOBICHEHUS WH(POPMAIIUN
M3y9aeMO¥ TUCIIMILTNHBI; HE MOXKET TIOKa3aTh HHTEIICKTYaIbHbIE HABBIKM PEIICHHS MTPOCTHIX 3a/1ad.



