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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW (pefepasibHOro rocyapcTBeHHOro 06pa3oBaTe/ibHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuto (cneyunansHocTn): 22.03.01 MatepuanosegeHme u
TEXHONIOTUN MaTepuasioB

&I OC BBefeH B aeictame npmkasom Nel1331 ot 12.11.2015 ., gaTa yTBepXaeHus: 14.12.2015 .

MecTo AuCUMNNHBI B CTPYKTYpe yuebHOro nnaHa: 6nok 1, BapyraTuBHasi, No BbIGOPY CTyAeHTa

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 22.03.01 MatepuanoBefieHne 1 TEXHONOrMM MaTepuanos

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

T3C, npoTokon 3acefaHuns Kadeapbl Ne6 ot 20.06.2017

YTBepX/AeHa Ha COBETE MeXaHNKO-TEXHO/IOMMYECKOro (hakyibTeTa, NnpoTtokon Ne 5 ot 21.06.2017

Mporpammy paspaboTan:
[IOLEHT, K.T.H. LWWapos FO. .
3aBepfytoLnii kadeapoi:

npodpeccop, A4.T.H. Enuctparos C. /1.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytomii Kadeapoii bataes B. A.



1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyus @I 0OC: OIIK.3 roroBHOCTH IPHMEHATH (PYyHIAMEHTAILHBIC MATEMATHYCCKHE,
€CTeCTBEHHOHAYTHBIE I 00IeHIKeHEePHbIE 3HAHUS B PO ecCHOHAIBLHOI eI TeTbHOCTH; 8 YdCHU CledYIomUxX
pe3yibmanioe ooyueHun:

35. 3HaTb OCHOBHbIE NOHATUSA, UCMOMb3YEMbIE 15 ONUCAHWA MPOLLECCOB MepeHoca Ternia v Macchbl

37. 3HaTb OCHOBHbIE 3aKOHbI NPOLIECCOB TEMM0MNPOBOAHOCTMW, KOHBEKTUBHOIO M Iy4YUCTOr0 TENI006MeHa,
MONEKYNSIPHON ANddY3nMM N KOHBEKTUBHOIO MaccomnepeHoca

Komnemenyus @IOC: OIIK.4 cioco6HOCTE COUETATH TEOPHIO M MPAKTHKY /1718 pelleHAs] HH/KeHEPHBIX 321215 ¢
uacmu CedyIoniUx pe3yibmanios ooy uenun:

31. 3HaTb COBpPEMeHHbIe MeTOAbI UCC/e0BaHUA TENI0BbLIX NMPOLECCOB

Komnemenyun @IOC: I1IK.11 cnoco6HOCTH NPHMEHSITH 3HAHNS 00 OCHOBHBIX THIIAX COBPeMEHHBIX
HEOPraHUYeCKUX H OPraHnvYecKnX MATEPHAI0B, IPHHIMIIAX BHIOOPA MATEPHAIOB /sl 3AIAHHBIX YCJIOBHIT
IKCIVIYATAINHH € YI€TOM TPeGoBAHMIl TEXHOJIOTHIHOCTH, JKOHOMIYHOCTH, HAIEKHOCTH H JI0JII0BEYHOCTH,
3KOJIOTHYIeCKAX MOCIeICTBUI X NPHMEHEeHNs IPH NPOeKTHPOBAHNN BHICOKOTEXHOIOTHIHBIX NPOIECCOB; ¢
uacmu c1eoyIomux pe3yabmanos 00yYeHusn:

y2. yMeTb NPUMEHATb 3aKOHbI MAacCOMepeHoca K ONMcaHnio Antdy3MoHHbIX NPOLECCOB B 06/1aCTy
MaTepuanoBeaeHus

2. TpeboBaHuss HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUUM/INHbI

Tabnmuya 2.1
PESyI'IbTaTbI N3yveHnsa gncunnInHbI no ypoBHAM OCBOEHUA (I/IMeTb CDOprI opraHumsaumnn
npeacTaBfieHNe, 3HaTb, YMETb, BNaJeTb) 3aHATUI

Tenno- n macconepeHoc B MmaTepuanax u npoeccax

OrlNMK.3.35 3HaTb OCHOBHbIE NMOHATUSA, UCMONb3YeMbIe /15 ONUCaHMA NPOLIECCOB MepeHoca
Ternsa v Macchbl

1.3HaTh OCHOBHBIE IMOHATHS, UCIIONB3YEMBIE IS OMHCAaHUS IIPOIECCOB MepeHoca Nekumu; MNpakTUYecKme 3aHATUS;
TeIlIa ¥ MacChl CamocToaTenbHas paboTa

OrlNK.3.37 3HaTb OCHOBHbIe 3aKOHbI MPOLLECCOB TEM10NPOBOAHOCTN, KOHBEKTUBHOIO U
JIYYMCTOr0 TEN/1I006MeHa, MOIEKY/IAPHOM ANDPY31N N KOHBEKTUBHOIO MaccornepeHoca

2.3HaTh OCHOBHBIE 3aKOHEI IIPOLIECCOB TEIUIOIPOBOJHOCTH, KOHBEKTUBHOIO U Jlekuuu; MpaKTUYeCKne 3aHATUS,
JIYHIUCTOI'O Tel‘U‘IOO6MeHa, MOJIeKyIIHpHOﬁ JII/I(i)be3I/II/I U KOHBEKTHUBHOI'O CamocTodaTeNnbHas pa60'|'a
MaccoIepenoca

OrlNK.4.31 3HaTb COBPEMEHHbIe METOAbI UCCNefoBaHUA TeMn10BbIX NPOLECCOB

3.3HATH COBPEMEHHBIE METOIBI UCCIIEJOBAHUA TCIUIOBLIX IIPOTIECCOB j'|eK|_|||/||/|; |'|pa|('|'|/|l_|ec|(|/|e 3aHATUS;

CamocTosaTensHas paboTa

MK.11.y2 ymeTb NPUMEHATb 3aKOHbI MacconepeHoca K onncaHuo Angqy3snoHHbIX
MPOLLECCOB B 06/1aCTV MaTepuaoBeieHs

4.yMeTb HIPUMEHATH 3aKOHBI MACCOIIEPEHOCA K OITMCaHUIO [[H(p(l)yBI/IOHHLIX ﬂeKL|||/||/|; rlpaKTM YeCKHMe 3aHATUA,
I[IpOIeccoOB B obmacTtu MaTepHallOBE JCHUA CamocToartenbHasa p8_6OTa

3. CofiepykaHvie U CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnuua 3.1
CcCbINIKN Ha
o AKTUBHbIE
TeMbl NeKLNi Uacbl | pe3ynbTathbl YyebHada aesaTeNlbHOCTb
hopMmbl, yac.
006y4eHuns
CemecTp: 4
AnpakTnyeckas efuHuua: TensionpoBoOLHOCTb
1. TensonpoBoAHOCTL B
POBOA 2 10 1,2,3,4  |BegeT KoHcnekT
Martepuanax nnpoweccax
AnpakTnyeckasn egnHmua: KOHBEKTUBHbIV NepeHoc
2. BbIHy»XaeHHas 1 cBo60Has
YA A 2 12 1,2,3,4  |Beger koncnexT
KOHBEKLUA




AvpakTnyeckas eauHuLa: Jly4mcTblii TensonepeHoc

3. OCHOBHbIe 3aKOHbI Tly4NCTOro

2 6 1,2,3,4 BepgeTt KOHCMekT
TensonepeHoca

AvpakTnyeckas eanHuLa: PacyeTbl Ten1006MeHHKOB

4. PacyeT Tens1006MEHHbIX

2 8 1,2,3,4 PacueT Tenn1006MeHHUKOB
annapaToB
Tabnuua 3.2
CcbIIKM Ha
<« | AKTBHbIle
TeMbl NPaKTUYECKUX 3aHATUN Yacbl pe3ynibTaThbl YyebHas aeaTeNIbHOCTb
hopmbl, yac.
0byueHus
CemecTp: 4

AvpakTnyeckas eanHmua: TennonpoBoAHOCTb

BbIMNOMHAET pacyeTsl,
1 4 1,2,3,4 OPOPMAAET OTYUET U 3aLMLLaeT
ero

1. TennonpoBOAHOCTL B pasHbIX
cpegax

AnpakTnueckasn eanHmua: KOHBEKTUBHbIN NEPeHOC

2. 3a1a4n No KOHBEKTUBHOMY 2 6 1234 BbINosHAET pacyeTsl Noj
nepeHocy e PYKOBO/ACTBOM Npenojasartens

AnpakTuueckas eaquHULA: JTydncTbIid TenionepeHoc

3. 3aaun no iyyncTomy nepeHocy 1 4 1234 BbINosHAET pacyeTsl Noj
TENNOThI e PYKOBO/ACTBOM NpenojaBsatens

AnpakTuueckas eanHULA: PacyeTbl Ten1006MeHHKOB

4. 3afa4m no pacyety BbINOMHAET pacyeTsbl Noj

0 4 1,2,3,4
Tennoo6MeHHWKOB PYKOBOZCTBOM Mpenojasarens
Tabnuua 3.3
TeMbl A1 CAMOCTOATE/IbHOTO | AKTUBHbIE Ceblinku Ha
N3VUYEeHUs (hOPMbI, uac Hacbl | pesynbTaThl YuebHas [jeaTe/IbHOCTb

Y ' ) 0by4yeHus
CemecTp: 4
OnpakTnyeckas eanHmua: CamocTosTelbHasi paboTa
1. CaMOCTOSITE/IbHOE N3YyYeHme 0 70 1234 CamocToATe/IbHO U3y4aet
TEOPETUYECKOrO MaTepuasa e OCHOBHbIE pasfesbl Kypca

4. CamocTosaTeNIbHaa paboTa oby4atroLLerocs

Ccbinku Ha
o Yacbl Ha Yacbl Ha
Ne Buabl camocToATeIbHOM paboThbl pe3ynbTaTthl
BbIMONIHEHWE [KOHCY/IbTau M
06y4yeHus
CemecTp: 4
1 |Pr3 11,2,3,4 |50 10

PacueT BOASHOro 3KoHoMai3epa: OCHOBbI Tensionepefayn : COOpHMK NabopaTopHbIX padoT :
MeToAmYecKme ykazaHus ansg ®IH Bcex hopm 06yueHns 1 Bcex HanpasneHuin / HoBOCKO. roc. TeXH. YH-T ;
[cocT.: HO. W. Wapos, IN. A. LLinHHKKOB]. - HoBoCubMpck, 2011. - 37, [1] c. : un., Tabn.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2011/11 4010.pdf

2 |I'Io,u,r0TOBKa K 3aHATUAM |1, 2,3,4 |25 5

MoAroToBKa K Nekumam 1 npaktvkam: OCHOBbI Ten/onepesayy : CbopHUK nabopaTopHbIX pabdoT :
meTofuyeckue yKasaHus ang ®3H Bcex hopm 06yyeHns 1 Bcex HanpasieHnin / HoBocu6. roc. TeXH. YH-T ;
[cocT.: HO. W. Wapos, M. A. WnHHKKOB]. - HoBOCKMGUMpCK, 2011. - 37, [1] c. : un., Tabn.. - Pexum gocTyna:
http://www.library.nstu.ru/fulltext/metodics/2011/11_4010.pdf

3 |,£I,ononH|/|Teanaﬂ yyebHas fedATeNbHOCTb |1, 2,3,4 |32 4




PaboTa ¢ nepBonCTOYHMKaMK : OCHOBbI Ten/ionepesayy : COOpHUK 1abopaTopHbIX paboT : MeTOANYeCKMe
ykasaHusi Ans ®3H Bcex hopm 06yyeHmMs 1 Bcex HanpasneHuin / HoBocn6. roc. TexH. yH-T ; [cocT.: KO. L.
Lapos, M. A. LLlnHHKKOB]. - HoBOCKMGUpCK, 2011. - 37, [1] c. : un., Tabn.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2011/11_4010.pdf

4 |I‘Io,u,r0TosKa K atTectauum |1, 2,3,4 0 |O

: OcHOBbI Tennonepesayn : C6OPHUK NabopaTopHbIX PaboT : MeTOAMYECKME YKazaHWa ansa ®IH Bcex opm
06yyeHuns 1 BCex HanpasneHuii / HoBocmo. roc. TexH. yH-T ; [cocT.: FO. W. Wapos, M. A. LLluHHKKOB]. -
Hosocubupck, 2011. - 37, [1] c. : wun., Tabn.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2011/11 4010.pdf

MOCTOATENbHOE N3YYeHNe T T4ecKor
5 | CamMOCTOATe/IbHOE M3yueHNe TeopeTMUeckoro 1,2,3,4 70 0
mMaTepuana

CTyfeHT n3y4yaeT TeMbl, NpuBeeHHbIe B Tabnuue 3.3 : OCHOBbI Tennonepegayn : CO0PHMK NabopaTopHbIX
paboT : MeToAmMueckme ykasaHus gna ®3H scex hopm 06yyeHMs 1 Bcex HanpasneHuin / Hosocw6. roc.
TexH. yH-T ; [cocT.: FO. L. Wapos, M. A. LLnHHMKOB]. - HoBOCKMGMpCK, 2011. - 37, [1] . : un., Ta6b.. -
Pexxum goctyna: http://www library.nstu.ru/fulltext/metodics/2011/11 4010.pdf

5. TexHonormna oby4veHuns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONATENbHOM PaboThbl 06YYAOLLIMXCA, & TaKXKe NPOBeAEHUS
KOHCY/NbTaLMiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TeXHonorum (Taén. 5.1).

Tabnmuya 5.1
LIIEFITeI'IbHOCTb |/|HCbOpMaLI,I/IOHHO-KOMMyHI/IKaLLI/IOHHbIe TEXHONOINn
MHthopmmpoBaHue e-mail; CoupnanbHble CeTu
KoHCynbTMpoBaHue e-mail
KoHTposib e-mail
PasmeLleHme y4ebHbIX
tWermey 3BC
maTepuasnion
Tabnuua 5.2

AKTVIBHbIE 1 MIHTEPAKTVBHbIE (HOPMbI MPOBEAEHNS 3aHATUI

Ne HanmeHoBaHVe akTUBHbBIX (hopM

1 |Awnckyccus

Kparkoe onucanne npumenenusn: Kputuueckuili fuamMeTp TEIUIOBOU U30JISIIUH

6. MpaBunna aTTecTayum oby4varoLmMxcs No y4ebHon gucumnanHe

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6aIbHO-PeNTUHIOBas CUCTeMa
(BPC), no3sonstoLwas BbICTaBATb OLEHKW MO TPaaULMOHHON WKane n 15-ypoBHeBoi ECTS.
KpaTkas nHhopmaums o bBPC npuseseHa B Tabn. 6.1.

Tabnmua 6.1
MuH. o
OugeHMBaeMble BU/ibl IeSTE/TbHOCTU 00yYatoLMXCs 6211 MakcuManbHbIi 6ann

CemecTp: 4

Iloozomoexka k 3ansmusim: 5 10
Jlexyusi: 5 10
IIpaxmuueckue 3ansamusi: 5 10
PI'3: 15 30




Ox3amen: | 20 | 40

B 1abnuue 6.2 npefcTaBieHO COOTBETCTBUE (DOPM KOHTPO/IS 3asB/1IIEMbIM TPEO0BAHUAM K
pesynbTaTtam OCBOEHMUS AUCLUM/INHBI.

Tabnmuya 6.2
Kogbl Dopmbl
KOMMETEH KOHTPO/A
i PesynbTaTbl 00y4YeHUs
L 3awmTa
droc Pr3 OK3ameH
OnK.3 35. 3HaTb OCHOBHbIE MOHATUSA, UCMO/b3YEMbIE 47151 ONKCaHKS NPOLLECCOB NepeHoca Tena u +
" [maccebl
37. 3HaTb OCHOBHbIE 3aKOHbI MPOLIECCOB TEMIOMPOBOAHOCTM, KOHBEKTUBHOIO M /Iy4YUCTOrO0 +
TennoobmeHa, MONEKYNsApHOWA Andihy3nn 1 KOHBEKTMBHOIO MaccornepeHoca
OrlNK.4 | 31. 3HaTb COBpPEMEHHbIE METOAbI UCCef0BaHNSA TEMIOBLIX MPOLECCOB +
K11 y2. yMeTb NPUMEHSATb 3aKOHbI MACcCOMepeHoca K ONMcaHuio Angdy3noHHbIX MPOLLECCOB B +
: obniacT maTepuaioBeeHus

®OH[] OLIEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMmme.

7. NInTepatypa

OcHoBHas nnTepaTypa

1. Hlapos F0. H. TeopeTnueckne OCHOBBI TEIJIOTEXHUKH [ DJIEKTPOHHBIN pecypc| : Claia-KOHCIEKT
nexuuii / lapos FO. U. ; HoBocub6. roc. TexH. yH-T. - HoBocubupck, 2011, - 1 3jekTpoH. omT.
muck (CD-ROM). - Pexxum noctyna: http://elibrary. nstu.ru/source?bib_1d=vtls000159256. - 3arn. ¢
THT. SKpaHa.

2. [lTapos KO. U. TermmmomaccooOMeH [ DneKTpOHHBIN pecypc] : CaaiA-KOHCIEKT JeKLHH | IS
ctyaeHToB crneruanbHocTH 220301 "ABTOMATH3ALMS TEXHOJIOTHYECKUX TPOLIECCOB U
npousBoacTs”, Gakanaspos Harpasienus 140100 "Terosuepreruka” Bcex Gopm oOydeHus /
ITapos FO. U. - Horocubupck, 2007 (2008). - 1 anextpoHn. onT. nuck (CD-ROM). - Pexxum
nocryra: http://elibrary.nstu.ru/source?bib_1d=vtls000156294. - 3arj. ¢ >TUKETKH IHCKA.

3. IlTapoe FO. U. TeromaccooOmen [DeKTpOHHBIH pecypc] | yaeOHO-MEeTOMMYECKHI KOMILIEKC /
0. U. Mlapos ; HoBocub. roc. TexH. yH-T. - HoBocubupck, 2013. - 1 35mexTpoH. onT. Juck
(CD-ROM). - Pexxum nocryma: http://elibrary .nstu.ru/source?bib_1d=vtls000182697. - 3arm. ¢
S3THUKETKHU OJHUCKA.

4. Kommnexcusie uccienosanust TOC ¢ HoBbiMU TexHOMOrusMu : [monorpadus / I1. A. Illuaankos
u ap.]. - HoBocubupck, 2005. - 527 ¢. : ui.. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000044903

VIHTepHeT-pecypchbl
1. 3BC HI'TY : http://elibrary.nstu.ru/

2. OBC «HznatensctBo Jlaney : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. 9BC "Znanium.com" : http://znanium.com/

S.

8. MeToauyecKoe 1 NPorpammMHoe o6ecreyeHue

8.1 MeTogauyeckoe obecrneyeHume



1. OcHoBBI Teronepenaun ;| cOOpHUK nabOpaTOPHBIX PaboT : MeToguUdeckue ykazanus s ©OH
Bcex (opm o0yueHus u Bcex Hanpasiennii / HoBocu®. roc. TexH. yH-T | [coct.: FO. W. Illapos, I1.
A. ITunnwukor]. - HoBocubupck, 2011. - 37, [1] ¢. : un., Tabn.. - Peskum moctymna:

http://www library nstu. ru/fulltext/metodics/2011/11_4010.pdf

8.2 CneupannsmpoBaHHoe NporpaMmMHoe obecreyeHve

1 Microsoft Windows
2 Microsoft Office

9. MaTepuanbHO-TeXHUYECKOE 0becreyeHme

JTabopaTopHbIi CTEHA

No HanmeHoBaHue Ha3HauyeHne

1 |MupomeTp Optris MS [ns nabopaTopHbIX paboT

NabopatopHsbIin cTeHa Nel B KOMMEKTe [na nabopaTopHbIX paboT
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O06o00menHas cTpykTypa (poH1a OIIEHOYHBIX CPEJCTB MO AUCIHUIIMHE Terio- 1 MaccornepeHoc B
MaTepuanax u mporeccax npusenaeHa B Tadmuie.
Tabnuna

Tanbl OMEHKH KOMIETeHIHH

Iloka3zaTean
copmupoBanHOCTH Meponpusitus
Dopmupyembie KOMIIETEHIIH I Tembl TERYIIEro ITpomexyTounasn
KOMIETEHIINH (3HAHUSA, yMeHHs1, KOHTPOJISA aTTecranus (IK3aMeH,
HABBIKH) (kypcoBoii mpoexT, 3a4eT)
PI'3(P) u op.)
OIIK.3 roToBHOCTH  |35. 3HaTh OCHOBHBEIC | TeruionpoBoaHOCTs B pasHbix |PI'3, pasmens! 1, 2,
MPUMEHSTh MIOHSATHS, cpenax 4
(hyHIAMECHTAIBHBIC | HCIOJIB3yEMBbIC JIJIS
MaTeMaTHYECKHE, ONHICaHUA MPOLIECCOB
CCTECTBCHHOHAYYHBI |[IEPEHOCA TeIlia U
eu MacChl
oOIIenH)XKeHEpHBIE
3HAHUSA B
npogecCHOHATBHOM
JIeITeIbHOCTH
OIIK.3 37. 3HaTh OcHOBHBIE |TemmonpoBomHOCTh B pasHbIX |PI'3, pasmensr 1, 3
3aKOHBI IIPOIIECCOB | cpenmax
TEIUIOTIPOBOIHOCTH,
KOHBEKTHBHOTO U
JYYHUCTOTO
Tenaoo0MeHa,
MOJIEKYJISIPHO
ahdy3un u
KOHBEKTHBHOT'O
MaccornepeHoca
OIIK .4 ciocoGHOCTE |31. 3HATH TennonpoBoAHOCTb B DK3aMeH, BOIPOCH 1,
COYETaTh TCOPUIO H | COBPEMECHHEIC MaTepHuaiaxX UIporeccax 2,3,7,6,10
MPaKTUKY IS METO/IbI
peteHus HCCIICOBAHUS

HWHXXCHCPHBIX 3a/1a4 | TCIIJIOBBIX IPOLCCCOB

K. 11/TIT y2. yMeTh IPUMEHSATH | TemIonpoBOJHOCTE B DK3aMeH, BOTIPOCHI 4,
CIIOCOOHOCTh 3aKOHBI MaTepHagax MIpoIeccax 58,9

MPUMEHSTh 3HAHUSI | MaccoIepeHoca K
00 OCHOBHBIX THUIIAX |OMHCAHUIO

COBPEMEHHBIX 1 dy3MOHHBIX
HEOPraHUYEeCKUX U |IPOLECCOB B 001aCTH
OPraHUYeCKUX MaTepHaNoBeICHUSL
MaTepHalIoB,

MPUHITAIIAX BEIOOpa
MaTepHaoB IJist
3aJJaHHBIX YCIOBUH
SKCILUTyaTaluu ¢
y4eTOM TpeOOBaHUIA
TEXHOJIOTHYHOCTH,
SKOHOMHYHOCTH,
HaJIeKHOCTH U
JIOJTOBEYHOCTH,
SKOJIOTHYECKHUX
MOCJIEACTBHH UX
MPUMEHEHUS IIPU
MPOEKTUPOBAHUU
BBICOKOTEXHOJIOTHYH
bIX IPOLIECCOB




2. MeToaMKa OlleHKH 3TanoB (JopMHPOBAHUS KOMIIETEHIHIl B paMKaX AUCHUILINHBI.

[IpoMexxyTouHast aTTecTarys 0 AUCHUINJIMHE TIPOBOAUTCA B 4 cemecTpe - B (hopme IK3amMeHa, KOTOPBIT
HarpaBJieH Ha OolleHKY cpopmupoBanHocTy KommeTenuuit OIIK.3, OIIK.4, TTK.11/11T.

OK3aMeH IMPpOBOAUTCA B (bopMe IMUCBbMCHHOT'O TECTUPOBAHUWsA, BapUaHTbl TECTa COCTABJIAKOTCA U3
BOIIPOCOB, MPHUBCACHHLIXB IMACHIOPTE 3a4€Ta, IMO3BOJIAIOIIUX OLCHUTHL IMOKA3aTCIIUW CBIOPMHUPOBAHHOCTH
COOTBCTCTBYIOIIIUX KOMHCTCHHI/Iﬁ

Kpome Toro, chopMupoBaHHOCTh KOMIETEHIUI MTPOBEPSETCS MPH MPOBEICHUNA MEPOIPHUITUN TEKYILEro
KOHTPOJISI, yKa3aHHbIX B TaOnuue pazjena 1.

B 4 cemectpe 00s3aTeIbHBIM ATAallOM TEKYIICH aTTECTAMH SIBJISCTCS PacueTHO-TpadUUYecKoe 3aJaHue
(pabota) (PI'3(P)) «Tenmonepenaya». TpeboBanus k BeimojgHeHuto PI'3(P), cocTtaB m mpaBuia OIEHKH
chopmynupoBanbl B maciopte PI'3(P).

OO1mue npaBuiia BHICTABICHUS OLEHKH 0 JUCHUILIMHE ONPEACIISIOTCS OaIbHO-PEHTHHTOBOIM CHCTEMOH,
NPUBEICHHON B paboyeil mporpaMme yueOHOH TUCIUIUTHHEI.

Ha ocHOBaHMM NpHUBEIEHHBIX Jajie€ KPUTEPUEB MOXKHO cIejaThb OOLIUM BBIBOJ O COPMHPOBAHHOCTHU
xommnerenimii OI1K.3, OITK.4, [TK.11/IIT, 3a KoTOpble OTBeYaeT JUCUUIUINHA, HA PA3HBIX YPOBHSX.

O0umas xapakTepuCcTUKA YPOBHEH OCBOCHHUSI KOMIIETECHIHI.

Hu:ke moporoBoro. YpoBeHb BBINOJHEHHS PabOT HE OTBEYaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUM,
TEOPETUYECKOE COJEPKAHNE Kypca OCBOCHO YaCTUYHO, IIPOOENbl MOI'YT HOCUTbH CYILIECTBEHHBIH Xapakrep,
HEOOXOAMMBIE PAKTUIECKHE HABBIKH PAOOTHI C OCBOCHHBIM MaTepHajoM c(hopMHpOBaHBI HE JOCTATOYHO,
OOJIBIIMHCTBO NPEIYCMOTPEHHBIX IMPOrpaMMON OOydeHHUs y4yeOHbIX 3aJaHUil HE BBIOJIHEHbI WU
BBITNIOJIHEHBI C CYIIECTBEHHBIMU OLIMOKaMHU.

IloporoBblii. YpoBeHb BBINOJHEHUS PA0OT oOTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHU,
TEOPETUYECKOE COJIEPKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYLIECTBEHHOTO XapaKTepa,
HEOOXOMMBbIEC MPAKTHUECKHE HABBIKA PAOOTHI ¢ OCBOCHHBIM MAaTE€pPHalOM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoi 0OydeHus y4eOHbIX 3a/laHuil BBINOJIHEHO, HEKOTOPHIE
BU/IbI 33JTaHUI BBIIIOJIHEHBI C OLIMOKaAMHU.

BazoBblii. YpoBeHb BBINOJHEHHS pabdOT OTBEYAET BCEM OCHOBHBIM TpEOOBaHUSIM, TEOPETHUECKOE
COJIEpKaHUE Kypca OCBOEHO MOJIHOCTBIO, 0€3 MpOoOenoB, HEKOTOPbIE MPAKTHUYECKHE HAaBBIKU PAOOTHI €
OCBOCHHBIM MaTepuanoM c(hopMUpPOBaHbl HEJOCTATOYHO, BCE MPENYCMOTPEHHBIE MPOrpaMMoi 0OyueHHs
yueOHbIE€ 3aJJaHUs BBIIIOJIHEHBI, KAYECTBO BBIMOJIHEHUS HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJIbHBIM
YHCIIOM 0ayIoB, HEKOTOPHIE U3 BBIMOJIHEHHBIX 3aJaHU, BO3MOXKHO, COJEPKAT OIMIMOKH.

IIpoaBuUHYTHI. YPOBEHb BBINOIHEHUS pabOT OTBEYAET BCeM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHHe
Kypca OCBOEHO IOJIHOCTHIO, 0€3 Mpo0esioB, HEOOXOAUMbIE MPAKTUYECKUE HABBIKU PabOThl C OCBOEHHBIM
MarepuasioM CcGOPMHUPOBAHBI, BCE TMPEAYCMOTPEHHBIE MPOTpaMMON OOydeHUs ydeOHBbIC 3aJaHus
BBINTOJIHEHBI, KAYECTBO WX BBIITOJHEHHSI OIICHEHO YHCIIOM 0aiyioB, OJM3KUM K MaKCHMAaJIbHOMY.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa TeniaoBbIx 3IeKTpUYECKUX CTAHIUI

HacnopT IK3aMCHa

110 JUCHUIIIIMHEC «Tenno- n MacCCoIepe€HOC B MaTC€pualax U poueccaxn», 4 CEMECTP

1. Meroauka oLeHKH

DK3aMeH TPOBOAUTCS B MUCBMEHHOW ¢opme, 1o Tectam. Tect cocrout m3 10 BOmpocoB u
OXBAaThIBACT OCHOBHBIC TEMbl JUCIMIUIMHBL, CIMCOK TEM TIPHBEIACH HIKE B pasaeie 4.
3a Ka/1bli IPAaBWIIbHBIN OTBET CTYACHT Motydaet 4 6asuia.

IIpumep TeCTOB IS IK3aMEHA

1. Kakoe 3nauenne yucija PeiiHob/Ica COOTBETCTBYET NepPexoay K TYpPOYy/1eHTHOMY
PesKUMY NPH BHIHYK/ICHHON KOHBEKIUM?

A) 1000

B) 2300

C) 5000

D) 10000

2. KakuMm cnoco0oM oT/1aeTcsl TeMJ0Ta OT OTONHUTEIbHOI0 YCTPOiicCTBAa OKPY:KalOIEeMYy
BO3ayXYy?

A) Ter1onpoBOJHOCTBIO

B) KonBekuueit

C) Pagnanueii

D) Bcemu nepeunciennbivu (A+B+C)

3. Kakum cnoco0om nepenaercsi TenJora B TBepAbIX Tejaax?
A) Ter1onpoBOAHOCTHIO

B) KonBekuueit

C) Pagnanueit

D) Bcemu nepeuncienubivu (A+B+C)

4. Kakoe 3Hauenue unciaa ['pacroda coorBercTByeT nepexoay Kk TypoyJJeHTHOMY
pe:KuMy npH CBOOOIHOI KOHBeKIUH?

A) 300

B) 500

C) 5000

D) 210’

5. Kakum cnocodomM nepefaercs TenJiora nonepex JJaMMHAPHOT0 MOTPAHNUYHOIO CJ10s1?
A) TenonpoBOHOCTHIO

B) Konekuueit

C) Pannanueit

D) Bcemu nepeuncnenubivu (A+B+C)

6. Kakoii Ten1000MeHHUK KOMIIAKTHee NPH PaBHBIX YCJIOBUAX?
A) IIpssmMoTOUHBII



b) IIpoTtuBoTOYHBII

B) Cmenrannsrii

7. Kakoe 3Hauenue uyncja PeiiHob/ICa COOTBETCTBYET JIAMHUHAPHOMY PeKUMY
JBUKEHHUS KUIKOCTH?

A) 1000

B) 3000

C) 5000

D) 10000

8. Kakoe 3Hauenue uncja I'pacroda cooTBeTCTBYET NEPEXOTHOMY PeKUMY NPH
cB00OIHOM KOHBeKIMU?

A) 300

B) 400

C) 5000

D) 210’

9. B kakoM TenJji000MeHHHKe 00JIbIIIe NepelaHHast TeNJIOTa MPU PABHBIX YCJIOBUAX?
A) B npsimoTouHOM

b) B npotuBoTouHOM

B) B cmemranHOM

10. Yemy paBHA npuBeeHHAs CTeNeHb YePHOTHI IBYX MapaJuieJIbHBIX OBEPXHOCTEH,
ecam: & =0,25; €, =0,5?

A) 0,14

b) 0,8

B) 0,2

I 0,5

2.

Kpurepun onenkn

OTBeT Ha PK3aMEHAIMOHHBIA TECT CUMTACTCS HEYI0BJIETBOPUTEIbHBIM, €CITH CTYJICHT
otBeTu MeHee 40 % Bomnpocos, onieHka coctapisier _0—10  6amnos.

OTBeT Ha >K3aMEHAIMOHHBIA TECT 3aCYUTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIU CTYACHT
orBeTri Ha 41 — 55 % Bompocos, onenka cocravisier _11-20  6annos.

OTBeT Ha 3K3aMEHALIMOHHBIA TECT 3aCUUTHIBACTCA Ha 0a30BOM YpPOBHE, €CIM CTYAEHT
oTBeTUI Ha 56 — 75 % BoIpoCoB, OlleHKa cocTaBisieT _21-34  bannos.

OTBeT Ha »HK3aMEHAIIOHHBI TECT 3aCUMTHIBACTCS Ha MPOJABHHYTOM YPOBHE, €CIH
CTYIEHT OTBeTHII Oosiee 75% BorpocoB,orieHka cocrapisier 35 —40  bannos.

HIxana oueHKH

B oOmeli omeHke 1O JUCIHUIUIMHE 3a4e€THBIC Oalibl yYWUTHIBAIOTCS B COOTBETCTBHUU C
npaBUiiaMd  OaJlJIbHO-PEUTUHTOBOM  CHUCTEMBI, TPUBEIEHHBIMH B paboyeil mporpamme

JTUCIUTUIAHBI.
3. Bompocsl k 3x3aMeny no qucuuininge «Temnso- u macconepenoc B MaTepuaJiax u
npoueccax»
1. KonBekTHBHBI TemIooOMeH (CBOOOAHAs W BBIHYXKJIEHHAs KOHBEKLHNA); (U3NYECKUE
CBOMCTBA KUJIKOCTEH.
2. TlorpannyHsIiA cIO# (TUAPOIUHAMUYECKHM, TETITIOBOM ).



JuddepeHunanbaple  ypaBHEHUS, OINUCHIBAIOLIME  KOHBEKTUBHYIO  TEIUIOOTIAuy
(KOHBEKTUBHOM TEIIOO0TAa4M, YHEPTUH, IBUXKEHUSI, CIJIOLIHOCTH).

VYciioBHS OTHO3HAUYHOCTH (T€OMETpUYECKUE, (pU3nuecKue, HadyaibHble, TPAaHUYHbBIC).
Teopust mogo0ust GU3HUECKUX SIBICHUN (TPU TEOPEMBI TIOJ00M).

Uucna (kputepuun) noaoOusi KOHBEKTHBHOro TterioooMmeHa (Pelinonbaca, Hyccenbra,
I'pacroda, [Ipannarns, Diinepa).

Tennoornaya mpu BBIHYXKAEHHOM TEYEHUM JKMIKOCTH B TpyOdax U KaHajax
(SKBUBAJICHTHBIM JMaMeTp). YpaBHEHUs NOJOOMS [Js BBIHYXKIEHHOW M CBOOOJHOM
KOHBEKIMH (KpUTEpUaIbHbIE yPAaBHEHMUS).

Pacuer Ternio00OMEHHBIX anmaparos.

TemomaccooOMeH NpU HW3MEHEHMM arperaTHOro COCTOSIHMS BeulecTBa (P KUIIEHUU
JKUJIKOCTH U KOHJCHCAIUU apa).

10. TermmoMaccooOMeH MPH XUMUYECKUX PEaKIUSX.



denepabHOE TOCY1apCTBEHHOE OI0/IKETHOE 00Pa30BaTENIbHOE YUPEKIEHUE
BBICIIIETO 0Opa30oBaHus
«HoBocuOupckuii rocyaapcTBeHHBI I TEXHUIECKUI yHUBEPC UTET

Kadenpa TenaoBeIX 3JeKTpUYECKAX CTAaHIIHI

IMacoopr
pacueTHO-TpaduiecKoro 3axanusi (padoThbI)

no mucuurHe «Temno- 1 MacconepeHoc B MaTepuaiax u rmpoieccax», 4 ceMecTp

1. MeToauka oueHKH
B pamkax pacuerHo-rpaduyeckoro 3amaHusi (paOoTbl) MO AUCHUIUIMHE CTYACHTHI
JOJDKHBI paccyuTaTh TEIUIONEpenady OoT JbIMOBBIX Ta30B MaporeHeparopa K BOJie B BOJSHOM
SKOHOMaMm3epe.
[lpn BBIMONHEHUH pacyeTHO-TPAPUUIECKOTO 3aqaHus (PabOThI) CTYAEHTHI JTOJKHBI
BBITTOJIHUTH 2-3 TPUOIMKEHUSL.

Obszamenvuvie cmpykmyphuvle wacmu PI73.
1. KonBekTuBHas TEMJIOOTAaya OT Ta30B
2. Jlydncras TEII00T/Aa4a OT Ta30B K CTEHKE
3. KoHnBekTuBHas TEIIOOTAa4a K BOJIE B TpyOax s KOoHOMai3epa
4. Temnomnepenayda yepe3 TPEXCIOWH VIO IUIHHAPUUYECKYIO CTEHKY
5. Pacuer Temneparyp u mocrpoeHue rpauka

Bonpocul ons noocomosku k sawume P13

1. TlosicHuTh pacdyeTrHble (GOpPMYNIbI KOHBEKTHBHOM M Jy4UCTOW TEMJIOOTAAYU OT JBIMOBBIX
ra3oB K CTEHKE

2. Tloka3aTh ypaBHEHHMs M0/J00MsI KOHBEKTHBHOW TEMJIOOTIAud K BOJE B 3aBUCHMOCTU OT
peXrUMa TeYeHUs (TaMHUHAPHBIHN, IIEPEXOAHBIN, TYpOYyIeHTHBIH )

3. TlosicHuTh rpadu K U3MEHEHHS TEMIIEPATYP

OrreHrBaeMEbI€ ITO3ULIH ;
1. Tlocie noBaTeNbH OCTh UI0KESHU ST METOMKHA pacueTa
2. JIocTOBEpPHOCTH Pe3yJIBTaToOB PacueTOB
3. YMeHne aHaM3upoBaTh i 000CHOBBIBATH BHIOOD JIAHHBIX
4. KadectBo 0(hopMICHHS TOSICHATEIIBHOM 3armicku P13

2. Kputepuu oneHKH

» PaboTa cunTaeTCcs He BBINMOJHEHHOM, eclM BhITOJHEHBI He Bee yactu PI'3 (P), orcyrcrByer
aHaJU3 MOJYYEHHBIX PE3ylbTaTOB, MPHU 3alMTE€ HE OTBETHJ Ha 3aJJaHHbIE BOMPOCHI, OLEHKA
cocrapiusier 0-14 0aJLyIoB.

» PaboTa cunTaeTCs BBHIIOJIHCHHON HAa MOPOrOBOM YPOBHE, €CIM CTYACHT BBHIIOJIHHUI paboOTy B
COOTBETCTBUHU C 33JlaHre M OGOPMUJI, OTBETUII HA MOJOBHUHY BOMPOCOB MPHU 3AIMTE OI[EHKA
cocraBister 15 - 20 0aJios.

* PaboTra cunTaercs BBHIIIOJHCHHON HA 0a30BOM YPOBHE, €CIIM CTYJICHT BBIIOJHHI U O(QOPMHUII
paboTy B COOTBETCTBUU C 33J]aHHEM, OTBETHII 00JIee, YEM Ha MOJOBUHY BOIIPOCOB MPH 3aIIHTE,
OIlCHKa coctaBiysieT 21-24 0auIoB.

» PaboTa cunTaercs BHIITOJHCHHON HA MPOABUHYTOM YPOBHE, €CIIM CTYJACHT BEPHO BBHITTOJHIII U
odopMui paboTy, OTBETUJI HAa OOJIBIIMHCTBO BOIIPOCOB MPH 3aIIMTE, OLICHKA COCTaBIIsIET 25 —
30 OaioB.



3. IlIkaja oneHKH

B o6mieit onenke no qucuuruinae 6amisl 3a PI'3(P) yuuThIiBatoTCS B COOTBETCTBUU C NPaBUIIAMU

0aJIbHO-PENTUHTOBOM CUCTEMBI, IPUBEIEHHBIMU B paboyeil mporpaMMme I CLUIIMHBI.

4. TlpumepHbIii nepeyeHb HCXOHBIX TaHHBIX 1151 PI'3(P)

Ne t, °C t,, °C |dy, mm dy, MM 8¢, MM Sy, MM W1, M/c | Wa, M/C
1200 350 25 20 0,5 3,0 6 1,00
800 270 30 24 1,5 2,5 12 0,40




