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1. OBIIUE CBEAEHUSA

y‘-IeGHaSI AJUCHUITIINHA «Texnnueckas TCPMOANHAMHKA U TCILIONCPCaada» U3y4acTCsa B YCTBECPTOM U
ISITOM CEeMeCTpax.
KypcoBas pabora/KypcoBoii IpoeKT — He MPeaycMOTpEeH(a)

11. ®opma npomMeKyTOYHOHN aTTeCTalUU:

UYeTBEepTHIN CEMECTP — DK3aAMEH
IIsaThIN cemecTp — dK3aMeH

Mecto yuebHoM nucuurinHbl B cTpykType OITOIT
YyeOnass gucnumuiiHa «TexHWueckas TepMOJUHAMHUKA U TEIUIONepeaaya» OTHOCHTCA K
00s3aTeNbHOM YaCTH MPOTrPAMMBI.
OCHOBOU TSI OCBOCHHSI JTUCIUIUIMHBI SBJISIIOTCS PE3yJbTaThl OOyYEHHUsS MO TMPEAIICCTBYIOIIHM
JUCLUHUIJIMHAM U MTPaKTUKaM:

- Maremartuka,

- ®du3zuka,

- Tennodusuka.
PesynbraTel 0OydeHHs 1O Y4eOHOH MMCHUIUIMHE, HWCIOJB3YIOTCS TPH HM3YYEHUH CIEAYIOINX
JUCUHUILIMH U IPOXOKIECHUS NMPAKTHK:

- Teopus ropenust u B3pbiBa,

- OCHOBBI MOJIETMPOBAHMS TEXHOJIOTHYECKUX IIPOLIECCOB U allapaTroB

- OcCHOBHBIE MPOIECCHl ¥ TEXHUKA 3aITUTHI OKPYKAIOIICH CPEIbI.
PesynbpTarel OCBOGHMsSI y4yeOHOW JUCHUIUIMHBI B JalibHEdIIeM OyIyT HCHOJIb30BaHbl MpU
BBITIOJTHCHUH BBITYCKHOW KBAJTM(DUKAIIMOHHOM PabOTHI.

2. IEJH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMUS [1O
JTUCHUIJIMHE

LensiMu n3yyeHus TUCHUIINHBI « TeXHu4YecKas TEPMOJIMHAMHKA U TEIUIONEepeaaua» sSBISIOTCS:

— (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U TEXHUKHU;

— M3yYE€HHE OCHOBHBIX MOJIOKEHUM TEXHUYECKON TEPMOJUHAMUKH U TETIONEPEIayuu;

— ¢opMHUpOBaHNE HABBIKOB YMEHUS pelIaTh TUIIOBBIC TEIUIOTEXHUYECKUE 3a1auu;

— (opMHUpOBaHHE HABBIKOB MOJIEIMPOBAHUS TPOIECCOB TEIUIONEPEIayd, B TOM YHCIE B
TEXHOJIOTMYECKUX almaparax;

— pa3BUTHE TMO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHX CIOCOOHOCTEH
00y4aromuxcst B Mpo1iecce N3y4eHus TUCIUILTNHBI;

— MPUOOPETEHHE COBPEMEHHBIX HAYYHBIX B3TJIANIOB, MJIECH B XOJE€ PadOTHl C Pa3IUYHBIMU
MCTOYHUKAMU UH(HOpMAIINK;

— HCIIOJIb30BaHKE MIPHU BBHIMOJTHEHUHN MPAKTUUCCKUX 3aJaHUH 110 TEXHUYECKOW TEPMOIMHAMUKE
U TeIJIONepeaye METOJO0B CpaBHEHHUs, OOOOIICHMS, CHUCTEMAaTH3alluH, BBIABICHUS MPUIMHHO-
CIEICTBEHHBIX CBs3el, (QPOPMYIHPOBAHHE BBIBOJOB [UJII HW3YUYEHHUS PaA3IUYHBIX CTOPOH
TEXHOJOTHYECKHX TIPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh CTaJKUBAThCA B
npodeccuoHansHOM cepe.

- dhopmupoBaHre y O0yJarOMIMXCS KOMIIETCHIINI, YCTAaHOBJICHHBIX 00pa30BaTeIbHOMN

nporpammoii B cootBercTBuu ¢ ®I'OC BO 1o gaHHON JUCHUIIIUHE,;
PesynbraToM 00yueHus Mo y4eOHOW NUCIUIUIMHE SIBISETCS OBIaJACHUE 00YJarONUMUCS 3HAHHUSIMH,
YMEHHSIMH, HaBBIKAMU U OMBITOM JEATEIHHOCTH, XapaKTePU3YIOIUMHU Mporecc (HOpMUPOBAHUS
KOMITETCHIIMM ¥ 00€CTICUNBAIONUMHU JTIOCTHKEHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS yUeOHOM
JTUCUHUTIITUHBI.



2.1.

CDOpMI/IpyeMBIe KOMIICTCHIIUH, HHIAUKATOPbI JOCTUKCHUA KOMHeTeHHHﬁ,

COOTHECEHHBIE C IJTAHUPYEMBIMU Pe3yJibTaTaMU 00YUYEHUS M0 JUCIUTLIINHE:

Kox 1 HamMeHOBaHHE
KOMIIeTeHIINH

Koa n HaumMeHOBaHHe
HHAUKATOpPA
JOCTHKEHHS KOMIIETCHIIUH

IInanupyemble pe3yJbTaThI 00y4eHUs!
10 JUCHHUILINHE

VK-1 Cnoocoben
OCYIIECTBIISITH TIOKCK,
KPUTUYECCKUI aHAIN3 U
CHHTE3 HH(OpMAIIHH,
MPUMEHSTH CHCTEMHBIH
ITOIXOJT JIJISL PEIICHIS
[IOCTABJIEHHBIX 3a1a4

NJI-YK-1.5 ITocnenoBarenbHOe
pereHune 3aaad, BEIpadoTKa
KOHKPETHBIX aJITOPUTMOB U
YEeTKOE CJICJIOBAHUE TUIAHY,
BBICTpauBaHNe KOMOMHAIINH,
MEPEKITIOUEeHIE MEXITY
3aJlauaMu, IPOCIICIKUBAHUE
MPUYUHHO-CIIEACTBEHHBIX
CBs3€l, CBA3aHHOCTH B
LEJIOCTHOCTH JIOTHYECKUX
onepauuin

— IloxOupaer MeTOIBI M CpeACTBA IS
pelIeHs BO3HUKAIOIINX 3a7a4 [IpU
HAYYHOM HCCIICOBAaHUN TIPOOIIEM;

— Brazaeetr metogamu penieHus 3aaa4d Ha
OCHOBE NPUOOPETCHHBIX 3HAHMIA, YMEHUH
1 HAaBBIKOB, C UX IPUMEHEHUEM B
HETUIWYHBIX CUTYaLHSIX;

— Brageet meTogamu u cpeacTBaMu
00pabOTKH M aHaIM3a MOTYIaeMBbIX
AHATUTUYECKUX U AMIIUPHUUECKUX JaHHBIX
W UX UHTEpIIpeTalnei;

IIK-1 Cnocoben
MNPpUMCHATH
COOTBETCTBYIOLIUI
(hM3UKO-MaTeMaTHIEeCKHA
anmapar, MeTO/Ibl aHaIHn3a
1 MOAC/INPOBAaHMA,
OCHOBHBIE 3aKOHBI XUMHHU
1 METOAblI XUMHYCCKOI'O
aHaJ3a, OCHOBHBIC
3aKOHBI YKOJIOTHH H
MPUPOONIOTB30BAHUS,
TEOPETHIECKOTO U
IKCTIEPUMEHTATBHOTO
UCCIIeJOBaHUS MTPU
peurenun
po(ecCHOHATBHBIX
3amaqy

NA-TIK-1.2  TlpumeneHue
TEOPETUYECKUX OCHOB (DU3UKHU
P PELICHUH TPHUKIIaTHBIX
3a/1a4 TeXHochepHOit
6e3omacHoOCTH

— 3HaeT TeOPETUYECKHUE OCHOBBI
TEXHUYECKOW TEPMOAMHAMUKH U
TeIUIonepeaayu, B TOM YUCIIe OCHOBHBIE
3aKOHBI 1 [IPOLIECCHI IPEBPAILIECHUS
9HEPI'Uu U NepeHoca TeIIOTh

— 3HaeT METOJbI MPOBEACHUS PacuéToB
MIPOIIECCOB MIEpeHO0ca TEIIOTHI,
3(h(hEeKTUBHOCTH TETUIOBBIX H
JKCEPreTHIeCKUX 0aTaHCOB
TEIUIOTEXHOJIOTHYECKUX YCTAaHOBOK

— Bnaneer HaBbIkaMM pemaTh 3a1a4u
TEXHUYECKOW TEPMOAMHAMUKH U
TEeIIoNepeaayt Ha OCHOBE
BOCIIPOM3BEACHUS aJITOPUTMOB PELICHHS,
OCBOCHHBIX B PE3YJIbTATE U3yUCHHS
MIPOIIEHHOTO TEOPETUUECKOTO MaTepHaa;
— Buaneer HaBblkamu pacuera
TEIIOTEXHUIECKUX XaPaKTEPUCTHK
MPOIIECCOB U aIllapaToB TEXHOCHEPHOUH
0e30macHOCTH




3.

CTPYKTYPA M COJEPKAHUE YUYEFHOM JJUCIUTLJINHBI

OO6mast Tpya0E€MKOCTh y4eOHOM JUCUUIUIMHBI IO yYeOHOMY TIJIaHy COCTABIISCT:

no oyHoul ¢hopme oOyuenus —

10

3.€.

320

qgac.

3.1.  Crpykrypa yueOHOM NTUCIUILITUHBI 151 00y4aroluXcs Mo BUaM 3aHATUN (0uHast

¢dbopma oOyueHuUs)

CTpykTypa H 00beM JUCHHILIMHBI

KonTakTHas ayquTopHas padora,

CamocTosiTeJibHasi padoTa

= qac 00yJaloIerocs, 4ac
=
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£ R = = §
2> 2 = % ] o 3}
O0beM TUCHHUILIHHBI 5 @ ) 5 7 S 2 = 8 chE
= -
10 ceMecTpam = ) Z 3 E 3 £ d s |5 S| £ g
g = o g gz | &= | 82 | TE /& S| EE
= = & - T w =) 2 =3 |5 & 2 =
s = = = < = 2 22| S ¥ =
g5 S = e E g E =S 2 58| SE
S et = 2 = S = = Q0 5 S o = =g
2= ) % S = S z S = 22 | =& 3 e
S = o o S = S =] 2> | 8 8 © S =
L= =] = = 4 =) = = 2 g S a e = &
4 cemectp OKk3aMeH 160 36 34 16 42 32
5 cemecmp DK3aMeH 160 32 32 16 28 32
Bcero:| Dx3amen 320 68 68 32 70 64




3.2. Crpykrypa yueOHON AUCITUTIINHBI/MOIYIS IS OOYyJarONIUXCs M0 pa3jesiaM U TeMaM JUCIUIIINHBL: (ouHas popMa 00yueHus )
Ilnanupyembie Buabl yuedHoii padoThI
(KOHTpOJIMpYeMBbIe) KonTakTHas pa6oTa
pe3ym’mn_’l > 2 Buasl 4 popMbl KOHTPOJILHBIX MEPONIPUATHIA,
OCBOCHII: @ 2 s g z o0ecreYynBaOIIHe M0 COBOKYMHOCTH TeKY I
KO/(bI) HaunmeHnoBaHue pa3jesioB, TeM; o § © é o § . 5 )
¢opmupyemoii(bix) ¢opMma(bl) IPOMEKYTOYHOI aTTeCTALIMHI g 5 ] g2 E 3 KOHTPO.IL yCNEBACMOCTH;
KoMIeTermE(iE) u = o g zz 3 = (opMBI IPOMEKYTOYHOTO KOHTPOJIAA
= = 8 2 EE o & yCIIeBaeMOCTH
HHIMKATOPOB = = s 5 2 2 e 5
JOCTHKEHUS g 2 = T g g = z =
KOMIIETEHIMI = =& B A == O a
YeTBepThlii ceMecTp
VK-1: Pa3gen |. OcHOBHBIE MOHATHS TEPMOTUHAMHKHI U 3aKOHBI X X X X 10
HI-YK-1.5 H1eaJBbHOI0 ra3a
1IK-1 Tema 1.1 2 X DopMBI TEKYIIEro KOHTPOJIS
HJ-1IK-1.2 OCHOBHBIE TOHATHS TEPMOIUHAMUKH. 1o paszeny |:
Tema 1.2 2 X 1. KOHTpOJIBEHBIE PAOOTHI.
I1epBbIif 3akoH TepMOIMHAMUKH. 2. 3ammra Ja00paTOpHBIX PadoT
Tema 1.3 4 X
TepMoIMHAMUYECKHE POLIECCH HJICATbHBIX I'a30B
Tema 1.4. 2
BTopoii 3aK0H TEpMOAMHAMUKH.
[Tpaktuueckoe 3anstue Ne 1.1 4 X
Pacuér napameTpoB uaeanbHbIX Ta30B U UX cmeceil. Pacuér cpenneit
TEII0EMKOCTH ra3oB.
IIpaktuueckoe 3ansrue Ne 1.2 6 X
PacuéThl npoueccoB naealbHbIX ra3oB
JlabopatopHras pabota Ne 1.1 2 X
OnpeneneHye CBONCTB BIAYKHOTO BO3/1yXa aHATUTUYECKHU U C
MIOMOUIBIO AMArPAMMBI.
JlabopaTophast pabora Ne 1.2 4 X
Pacuer npoueccoB ocyleHus! BIaXKHOTO BO3AyXa
VK-1: Paznea |l. PeanbHble ra3st X X X X 10 DopMBbI TEKYLIETO KOHTPOJIS
H/-VK-1.5 Tema 2.2 2 X o pazneny |l:
IIK-1 PaBHOBecHE TEPMOAMHAMUYECKUX CHCTEM H (Da30BBIE TIEPEXOJIBL. 1. KOHTPOJIBHBIE PAOOTHI.
HJI-TIK-1.2 Tema 2.3 2 2. 3amuTa JIabopaTOpHBIX padoT
PeanbHble rasel. Ypasuenue Ban-nep-Baanbca.
Tema Ne 2.4 2 X
Bomsaoit map. T-s u h-s tuarpamMmMer BoasiHOTO TTapa. BiiaxxHbIiH
BO3IYX.




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThl = ,
OCBOCHMSL: o g Buab! 1 popMbI KOHTPOJILHBIX MEPONPUSITHIA,
’ g 2 = 3 2 oGecIeunBaoLIMe 10 COBOKYNHOCTH TEKY LM
KO/(bI) HaunmeHnoBaHue pa3jesioB, TeM; o § © = g N =
. L g £ s z 9 2 d g o KOHTPOJIb yCIIEBAEMOCTH;
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH = S F =3 S ¢ £ =
L . 5 . ° 5 g = (hOpMBI NPOMEKYTOUHOT0 KOHTPOJISt
KoMneTeHuuu (i) u = = = g8 = = © 2 5
= E = s 3 E B 5o yCIeBaeMocTH
HHIHKATOPOB g 25 g S 2 2 S S
JOCTHIKEHHUST g 2. = ® 'S S e < 'S
. = = 8 = e == O 2
KOMIIETEHIIUH
IIpaktuueckoe 3anarue Ne 2.1 4
Pacuérer TemmmoéMkocTelt HHANBUTYadbHBIX Ta30B U UX CMECeH
Pacuér mporeccoB B BoJie U BOASHOM Tape ¢ MTOMOIIBIO TAOIHUI 1
JIIarpaMM COCTOSTHHS
IpaxTryeckoe 3ansTre Ne 2.2 4
OmnpezneneHre MTapaMeTPOB BIAXHOTO BO3IyXa PACUETHEIM METOIOM H
¢ moMouipio h-d quarpaMm BIaKHOTO BO3JlyXa
JlabopatopHras padota Ne 2.1 2 X
OnpeneneHue cpeiHeii n300apHOH TEIIOEMKOCTH BIaXKHOT'O BO3AyXa
JlabopaTopnas padota Ne 2.2 2 X
OnpezeneHne CBONCTB BOASIHOTO Mapa.
Jlaboparopnas pabota Ne 2.3 2
[TosrydeHre BOSIHOTO Mapa Mpy KUIIEHUH
VK-1: Pasnea |11, Ilponecchl TeueHUsi ra30B M KUJAKOCTEH X X X X 10 DopMBbl TEKYIIETO KOHTPOJIS
HJ[-VK-15 Tema 3.1 2 X o pazneny I u IV:
1IK-1 IIpoueccel TeueHUs ra3oB U JKUAKOCTEH. JlpocceaupoBaHue. 1. Bemonuenne N/13.
HJI-TIK-1.2 Tema 3.2 2 X 2. 3ammTa 1abopaTOPHBIX padoT
[Tepexon uepe3 ckopocth 3Byka. Coruto JlaBans. (OcHOBHBIE
TIOJIOKEHH)
IpakTryeckoe 3ansTre Ne 3.1 4 X
Pacuér nmporeccoB UCTEUCHHUS Ta30B U3 CY>KUBAIOIIUXCSI OTBEPCTHI U
comia JlaBasus
VK-1: Paznea IV. TennocuiioBbie 1 X0J010UTbHbIE YCTAHOBKH. 12
HI-YK-1.5 Tema 4.1 6 X
1IK-1 TepMoaMHAMHYECKHE IIUKJIIbl T'a30BbIX TEIJIOCUIIOBBIX YCTAHOBOK.
H/I-1TK-1.2 Tema 4.2 4 X
TepMoTUHAMUYECKHE IIMKJIBI TAPOBBIX TEIIOCHIOBBIX YCTAHOBOK.
Tema 4.3 2 X
MeTomp! anann3a 3PEKTHBHOCTH IMKJIOB TEIUIOCHIIOBBIX YCTAHOBOK.




Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
ps:zg:::;‘_’l o E Buabl u ¢popMbl KOHTPOJILHBIX MEPONPUATHIA,
R g s iniemona e payienon, Teus 3 E . % 5 ;: 2 ofecneunBaloIIUe M0 COBOKYIMHOCTH TEKYIIHii
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH g g g ; § g g E 2 KOHTPOIL yCNEBACMOCTH;
R = E 9 s x zz g = (hopMBI IPOMEKYTOUHOTO KOHTPOJISI
HHIUKATOPOB = g E = é = E 2 E ycIeBaeMoCTH
JOCTHKEHUS & g = e g = = b=
KOMIIETeHI i = E s Sl B = OB
Tema 4.4 2 X
1{MKJIBI XOJIOAUIIBHBIX YCTAHOBOK. TEMIOBBIE HACOCHI.
IIpaktuueckoe 3anarue Ne 4.1 4 X
PacuéT uMKI0B KOMIPECCOPHBIX YCTAHOBOK
IIpaktuueckoe 3ansrue Ne 4.2 4 X
Pacuéthl HuKIOB ABUraTeNell BHYTPEHHETO CrOPaHus
IIpaktuueckoe 3anarue Ne 4.3 4 X
PacuyéThl HUKIOB NAPOCUIIOBBIX U XOJIOIMWIBHBIX YCTAHOBOK
JlabopatopHras pabota Ne 4.1 2 X
PaboTa mapocusioBoii ycranoBku u Tepmudeckuii KITJI.
Jlabopatopnas pabota Ne 4.2 2 X
V3yueHne napocuIoBOH yCTaHOBKH
Ox3amen X X X X 32 DK3aMeH
HUTOTI'O 3a 4 cemecTp 36 34 16 74
IIaTelii cemecTp
VK-1: Pa3gen V. Beenenue B TenJionepenaydy. IlepeHoc TenioTsl 7 ®DOopMBI TEKYIIEro KOHTPOJIS
HJ-VK-1.5 TEIJIONPOBOJIHOCTLIO 1o pazzueny V:
IIK-1 Tema 5.1 4 1. KonTposbHast paboTa
HJI-TIK-1.2 OcHOBHbBIE MEXaHU3MbI IEPEHOCA TEIJIOTHL. 2. 3ammra 1abopaTOPHBIX paboT
Tema 5.2 8
IlepeHoC TEMIOTHI TEMIONPOBOIHOCTHIO
IIpaxTuyeckoe 3ansTre Ne 5.1 2
Pacuér remMneparypHOro noJs B INIOCKOH IJIaCTHHE U
UWJIMHIPUUYECKON CTEHKe.
IIpaxTuyeckoe 3anstue Ne 5.2 3
Pacuér rennonepenayn uepes MIOCKYIO CTEHKY. Pacuér
TeIionepe1ayu yepe3 HHIMHAPUIECKYIO CTEHKY
JlabopaTopHast padorta Ne 5.1 4




Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
ps:zg:::;‘_’l o E Buabl u ¢popMbl KOHTPOJILHBIX MEPONPUATHIA,
R g s iniemona e payienon, Teus 3 E . % 5 ;: 2 ofecneunBaloIIUe M0 COBOKYIMHOCTH TEKYIIHii
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH g g g ; § g g E 2 KOHTPOIL yCNEBACMOCTH;
T ) o - S g e sz g5 (hOpMBI NPOMEKYTOUHOT0 KOHTPOJISt
HHIUKATOPOB = g E = é = E 2 E ycIeBaeMoCTH
JOCTHKEHUS & g = e g = = b=
KOMIIETeHIHi = B & S & ala o &
Omnpenencane K03 (HUIIEHTa TEIUIOIPOBOIHOCTH MaTEPHAaJIOB
OJIC)KIBI M O0YBH.
VK-1: Pa3gen VI. OcHoBHBIE M0JI0:KeHHsI KOHBEKTHBHOI'O MIEpPeHoca 7 ®DopMBI TEKYIIETo KOHTPOJIS
HI-VK-1.5 TEMJI0ThI o pazzeny VI:
IIK-1 Tema 6.1 4 1. KonTpobpHast paboTa
UJ-TIK-1.2 OcHoBHBIE YpaBHeHUs TemioooMena. [Togooue. 2. 3ammra 1abopaTOPHBIX padoOT
Tema 6.2 6
TemnooOMeH B KHUIKOCTAX U Ta3ax
Tema 6.3 4
TemnooOMeH Npu KMIIEHUH W KOHACHCALUH
ITpakTtudeckoe 3anarue Ne 6.1 2
Pacuér TemooOMeHa npy HAJTMYUHU BHYTPEHHUX HCTOYHHUKOB TETIJIOTHI
IIpakTudeckoe 3anatue Ne 6.2 2
Onpenenenre K03 HUIHSHTOB TEIUIOOTAAYH IPU €CTECTBCHHOM U
BBIHYKJICHHOW KOHBEKIIMU
I[MpakTuueckoe 3austue Ne 6.3 2
Onpenencuue K03 HUIMEHTA TEIUIOOTAAYH MIPH TEIUIO0OMEHE B
JKHJIKOCTH U ra3ax
ITpaxkTudeckoe 3anarue Ne 6.4 2
Onpenencane k03¢ HUIICHTa TEIUIOOTAAYH IIPH KATICHUH U
KOHJICHCAIIUH Mapa
JlabopaTopnast padota Ne 6.1 4
Omnpenenenne ko3 duimenTa TemooT auu Ipu cBOOOTHOM
KOHBEKIIMH. MoJienpoBaHue cBOOOIHOM KOHBEKIINH
JlabopaTophast paboTa Ne 6.2 4
Omnpenenenne ko3 duimeHTa Teo0T auM Ipu 00TeKaHUH TPYOBI.
MoienupoBaHue TEIIOOTIa4X IPH 00TEKaHUH TPYOBI.
VK-1: Pa3nea VII. TemioBoe uzinyuenue. Hecranmonapuas 7 DopMBI TEKYIIIETO KOHTPOJIS
HA-YK-1.5 TeIJIONPOBOJHOCTh o pazzeny VIl u VIII:




Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJabTaThl = .
OCBOCHISE: ° = Buasl 1 popMbI KOHTPOILHBIX MEPONPHUATHIA,
: @ 2 = 3 2 o0ecreYnBaOIIHe M0 COBOKYMHOCTH TeKYIIHii
KO/(bI) HaunmeHnoBaHue pa3jesioB, TeM; o § © = g N =
- - = 5 8 = 5 2o KOHTPOJIb yCIIEBAEMOCTH;
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH = S F =8 S ¢ £ =
N - 5 . e 5o i (hopMBI IPOMEKYTOUHOTO KOHTPOJISI
KOMIIETeH =g g
nuu (i) u = == 8 = = o 2 5
= = = s 2 = B o S ycrneBaeMoCTH
HHIHKATOPOB g 25 g S 2 2 S S
HAOCTH:KEHHSI = :a' g = g |:°“ g O E
KOMIIETeHI i i = = =
IIK-1 Tema 7.1 4 1. KonrpompHas paboTa
HJI-TIK-1.2 OcHOBHBIE 3aKOHOMEPHOCTH TEIIOBOTO M3IYUYEHHSI 2. 3ammra 1abopaTOPHBIX padoT
Tema 7.2 2
HecranuonapHas TemionpoBOIHOCTb
IIpaktuueckoe 3anarue Ne 7.1 2
Pacuér ryancToro Temioo0MeHa MeXAY TeIaMu
Pasznen VIII. Tennoo0MenHble anmapaTsl 7
Tema 8.1 4
TermtoodMenHbIe anmmapatsl (TA).
IIpaktuueckoe 3anarue Ne 8.1 2
Pacuér renmnoobmennuka « Tpyba B TpyOe»
Jlaboparopuas pabota Ne 8.1 5
Onpenencnre ko3¢ UIHeHTa TEIUIONIePEIaun B TEIIIO0OMEHHUKE
«Tpy6a B TpyOe». MoaennpoBaHre TeII000MEHHIKA
Oxsamen X X X X 32 DK3aMeH
HTOTI'O 3a 5 cemecTp 32 32 16 60
HUTOI'O 3a Bech mepuoj 68 68 32 134




3.3.  Kparkoe conepkanrie y4eOHON TUCIIUTLTUHBI
HaumenoBanue pasgesia u
Ne Conep:xanue pasaesia (TeMbl)
TeMbl THCIUTINHBI

Pazgen |. OcHOBHBIE NOHATHS TEPMOAUHAMUKH M 3aKOHBI HA€ATbHOI0 ra3a

Tema 1.1 | Tema 1.1 OcCHOBHBIE OHATHS TepMOAUHAMUKHU. [IapaMeTpbl cocTosSHUS.
OCHOBHBIE TOHATHUS ITonsTHE TEPMOAMHAMHUYECKOTO TIpoLiecca. 3aKOHBI
TEPMOINHAMUKH. uaeanbHoro raza. Cmecu naeanbHbIX I'a30B

Tema 1.2 | Tema 1.2 [epBbIii 3ak0H TepMoauHaMuKH. Termnora u padboTa.

IlepBblit 3ak0H Tennoémkocts. DHTanbnus. [1epBblil 3aK0H TEPMOJUHAMUKH
TepMoIMHAMUKH. JUIsI TIOTOKA.

Tema 1.3 | TepMoguHaMHU4IeCKHe TepMoauHaMUYECKHUE MPOLECCHI UeaTbHbIX Ta30B:

MIPOLIECCHI U/I€AIbHBIX T'a30B W30XOPHBIH, N300apHBIN, N30TEPMUYECKUH, aAna0daTHBIH,
MTOJIMTPOIHBIN IPOLIECCHI.

Tema 1.4 | Bropoii 3akoH OO0mas xapakTeprucTHKa U UCXOAHAas (POPMYITHPOBKa BTOPOTO

TEPMOANHAMUKH. Havaja TepMOJUHAMHKH. DHTponus. TepMoanHaMudecKas
Temneparypa. L{ukibsl. OKBUBaJIEHTHOCTh Pa3IUYHbIX
dopmynmposok 11 Hauana. [{ukn Kapno. [lepBast Teopema
Kapao. Heo6parumere mporteccel. Bropas Teopema Kapno.

Pazgen Il PeasnbHble raspl

Tema 2.1 | PaBHOBecue N3otepma «peanbHOro razay. [Ipasuno Makcgemna. Temiora
TEpPMOJIMHAMMYECKUX cUcTeM | mepexona. YpaBHenue Kianelipona—Kiaysuyca. ®a3oBas
1 (a30BbIe NEPEXOIBL. Juarpamma.

Tema 2.2 | PeanbHbie ra3pl. YpaBHEHUE Ypasuenue Ban-gep-Baansca. U3orepmbl Banaep-Baanbca.
Ban-nep-Baansca. Kputnueckue napametpsl. BHyTpeHHss sHeprus raza Ban-

nep-Baansca. Pacmmpenwne B mycroty. Dddext Jxoyms—
Tomcona. Temneparypa uHBepcuu. MeTo bl OJTyYEHUSA
HU3KHX TEMIIEPATYP.

Tema 2.3 | Boastaoit map. T-s u h-S Oo6mue nonoxennst. Cyxoil ¥ BIaKHBIA HACBHIIIICHHBIN Tap.
JuarpamMmbl BOJISTHOTO Tapa. Ileperpetsii map. DHTpoONHs apa. DHTPOMHUITHBIE THATPAMMBI
Biiaxxnsiil Bo31yx JU1s BOJHOro napa. IIporecchl cOCTOSIHUA JIJ1s1 BOJSHOIO Mapa.

Braxxubiit Bo3ayx. OTHOCHTENBHAS U a0COIIOTHAS BIQXKHOCTB.
Bnarocoaepskanue.

Paznen |11. IIpouecchl TeueHust ra3oB M KUAKOCTEH

Tema 3.1 | IIponeccsl TeueHMs ra3oB U CkopocTb 3ByKa (B HealbHOM rase). JpoccennpoBaHue.
JKUAKOCTEH. AnurabaTrdeckoe UCTEYCHHUE ra3a.

HpoccennpoBaHue.

Tema 3.2 | [lepexon uepe3 CKOPOCTh Ilepexon uepe3 ckopocth 3ByKa. Coruto JlaBans. (OcHoBHBIE
3Byka. Cormuto JlaBas. TTOJIOKEHUS )
(OCHOBHBIE MTOJIOKEHUS])

Paznen IV. TenuiocuioBbie U X0J0AMIbHbIE YCTAHOBKH.

Tema 4.1 | TepMoanHaAMUYECKHE ITUKITBI [{MKJIBI KOMIIPECCOPHBIX YCTaHOBOK. L{MKJIIBI TOPIIHEBBIX
Ta30BbIX TETIOCHUIIOBBIX neuratenei BHyTpeHHero cropanws (JABC). Luxiibr
YCTaHOBOK. ra3oTypOMHHBIX ABHTraTeleH, UKl PEaKTUBHBIX U PAKETHBIX

JIBUTaTEJICH.

Tema 4.2 | TepMoauHAMUYECKUAEC TTAKITBI Huxn Kapuo. Hukn Penkuna. PerenepaTuBHBIN [UKIL.
MapOBBIX TETJIOCHUIIOBBIX bunapnsie uxibl. TemmoQuKamoHHbIE UK.

YCTaHOBOK.

Tema 4.3 MeTtonp! aHaan3a Meron cpaBuenus Tepmuueckux KIIJI. Meron
3(h(HEKTUBHOCTH LIUKJIOB KO3 GHUIIMEHTORB MOJIE3HOIO ACHCTBUSA. DKCEPreTUUECKUI
TEIUIOCHJIOBBIX YCTAHOBOK. METOJIBI.

Tema 4.4 | LIUKIBI XOJOIUIBHBIX [{ukn BO3MyIIHO XOJOMIBHOM YCTAaHOBKHU. LIMKIIBI
yCTaHOBOK. TerIoBble HACOCHL. | MAPOKOMIPECCHOHHBIX YCTaHOBOK. TenoBble HAOCHI.




HaumeHoBaHue pa3jeia u
TEeMbI M CIUILIHHBI

Ne o Coaeprxanue pasaeJia (TeMbl)

Paznen V. Benenue B Tenjionepenavy. llepeHoc TenioTbl Tenja10npoBoIHOCTHIO

Tema 5.1 | OcHOBHBIC MEXaHU3MBI TemnepatypHoe none. TemneparypHblid IpaJueHT.
MepeHoca TEIJIOTHI. TenmonpoBogHOCTE. 3aKk0oH Pypre. KOHBEKTHBHBIH c11oco0
nepeaayur TemioTel. 3akoH HeioToHa-Puxmana.
Tema 5.2 | IlepeHoc TEIIOTHI YpaBHEHUE TETUIOMPOBOIHOCTH. Y CIIOBUS OJHO3HAYHOCTH.
TETUIONPOBOTHOCTHIO [lepeHoc TEIIOTHI Yepe3 TIOCKYI0, IMIHHAPUIECKYIO U

cheprueckyro cTeHKH. TermIonpoBOAHOCTH TEM €
BHYTPEHHUMH UCTOYHUKAMHY TETUIOTHI

Pa3gen V1. OcHoBHBIE M0J10’KEHNS KOHBEKTHUBHOTO NEPEHOCA TEIJIOThI

Tema 6.1 | OcHOBHBIE ypaBHEHUS OcHoBHbIE ypaBHEHHS TemiooOMeHa. [lonooue puzndecknx
terutooOMmena. [lomobue. spreHuil. [lomobre KOHBEKTUBHOTO TETUIOOOMEHA.
O0001m1eHNE OMBITHRIX JAaHHBIX.
Tema 6.2 | TermnooOMeH B )KHIKOCTSX H TemnooOMeH B )KHIKOCTSX | razax. TermooTaada mpu
razax Pa3IMYHBIX YCIOBHAX IBMKEHUSI TETNIOHOCHUTEIICH.

TemooOMeH B JaMHHAPHOM TOTPaHUYHOM CII0€ Ha TUTOCKOU
noBepxXHOCTH. TernnooOMeH B TypOyIeHTHOM MIOTPaHUYHOM
CJIo€ Ha IJIOCKOW MOBEPXHOCTH. TerioooMeH npu
BBIHYKJICHHOW KOHBEKLIMH B TpyOax U KaHanax TemnooOMeH
TIpH JJAMHHAPHOM TeueHUH B TpyOax. TermmooOMeH mpu
TypOyJICHTHOM TeueHHH B TpyOax. TemnooOMeH npu
oOTekanuu TpyO U TPyOHBIX My4KOB. TeruiooOMeH npu
CcBOOOJHON KOHBEKIIMH

Tema 6.3 | TermmooOMeH py KUIIEHUH H Temmoo6meH mipu kunenny. Termioo0MeH Ipy KOHISHCAIIHH.
KOHJICHCAlIUHU Tenioseie pr6]:.I

Paznen VIIl. TensioBoe uznyuenue. HectanmonapHasi TenJionpoBogHOCTH

Tema 7.1 | OcHOBHBIE 32aKOHOMEPHOCTH ®duznveckre OCHOBHI M3MydeHus. Pacder TemmooOmena
TEIJIOBOT0 M3JTyUEHUS nznyuenueM. ConneuHoe uznydenue. CI0KHBIA TEIII000MeH

Tema 7.2 | Hecranunonapuas TermmonpoBoAHOCTh TEPMUUECKHA TOHKUX TEJL.
TEIUIONIPOBOIHOCTD TennonpoBOAHOCTH HOIYOrPAaHHYEHHOTO Tela U CTEPKHSL.

Harpes u oxiaxieHue NIacTHHBL, WIKHAPA U mapa. Harpes
U OXJIQXKJICHHE TeJl KOHEUHBIX pa3MepoB. PeryispHblil
TEIJIOBOM PEXHIM.

Paznen VIII. TensioodMenHbie annapaTthl

Tema 8.1 | TermmooOMeHHBIE anmapaThl Knaccudukanus u HazHaueHrue. OCHOBBI TEIIOBOIO pacyeTa.
(TA). D¢ dhexTuBHOCTD TEMIIO0OMEHHUKOB. PeanbHbie
ko3 umeHTs Termonepenaun. [ uapaBIuuecKuii pacuer
TEMI000MEHHHKOB.

3.4. Opranuzaius caMOCTOATEIbHONU PabOThl 00yUYaIOITUXCS

CamocrosiTenbHasi paboTa CTyJeHTa — Oo0s3aTelibHas 4acTh 00pa3oBaTENIbHOTO MpOIecca,
HarpaBJIeHHas Ha Pa3BUTHE FTOTOBHOCTH K MPO(GECCHOHATILHOMY U JIMYHOCTHOMY CaMO0Opa30BaHHUIO,
Ha NMPOEKTUPOBAHKE JATbHEHIIETO 00pa30BaTEIHFHOTO MapIIpyTa U MPOoPecCHOHATBHON Kapbephl.

CamocrodarenbHas paboTa 00y4aroUMXcs MO TUCHUILIMHE OpraHu30BaHa KaK COBOKYITHOCTh
AyIUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M padoT, 00ECHEeYMBAIONINX YCIIENTHOE OCBOCHHE
JUCLUTUIMHBL.

AynutopHas camocTosiTellbHasg paboTa 0OydaromMXCsl MO AMCLUMILIMHE BBIMOJHSAETCS Ha
y4eOHBIX 3aHATHSX [0/ PYKOBOJCTBOM TMpENoOAaBaTeNis M IO €ro 3aJaHuio. AyauTopHas
camocTosTeNnbHas paboTa 00y4aroImuXcsi BXOJUT B 0011l 00beM BPEMEHH, OTBECHHOTO YUeOHBIM
IUTAHOM Ha ayAUTOPHYIO PabOTy, U perJaMeHTUPYETCs PACIUCAHUEM YUeOHBIX 3aHATHH.

BreaynuropHas camoctosaTenbHas pabota 00ydaromuxcs — IulaHupyeMas ydeOHasi, HayqHo-
UCCIeIoBaTebCKasl, pakTHyeckast paboTa o0yyaromuxcsi, BEIIOJIHAEMAast BO BHEAYAUTOPHOE BpeMs
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0 3aJIaHUI0 M TPH METOJWYECKOM PYKOBOJICTBE IMPENOAaBaTeisi, HO 0e3 ero HemocpeACTBEHHOTO
y4acTusl, pacliucaHueM YYeOHBIX 3aHSITHI HE PerIaMEHTUPYETCS.

BHeaynuTopHas camocTosiTeNibHas paboTa 00ydJaronIMXCsi BKIIIOYAET B CeOsi:

- MOJITOTOBKY K JICKIIUSM, IPAKTHYECKUM H J1a00PATOPHBIM 3aHSATHIM, SIK3aMEHY

- M3y4YeHHe y4eOHBIX MOCOOHIA;

- W3YYCHHE pa3/elIOB/TeM, HEBBIHOCHUMBIX Ha JIEKIIUA W MPAKTHYCCKHE 3aHSITHS
CaMOCTOSITEIILHO;

- MOJITOTOBKA K BBHITIOJIHEHUIO JIAOOPATOPHBIX pabOT U OTYETOB IO HUM;

- W3yYEHUE TEOPETHUYECKOr0 W IPAKTUYECKOTr0 MaTepualia 10 PEKOMEHIOBAHHBIM
HUCTOYHUKAM,

- noaroroska M3

— MOJITOTOBKA K KOHTPOJIBHBIM paboTaM;

— MOJITOTOBKA K MPOMEKYTOYHON aTTeCTAllMU B TCUCHUE CEMECTPa,

CamocrosiTenbHas pabora oOyd4aroImMXCS C y4acTHEM NpernoaaBaTens B (QopMe HHOM
KOHTaKTHOM paboThl MpeaycMaTpuBaeT TpPYNIOBYI0 M (WIM) HMHAMBUAYAIbHYIO pPaboOTy C
00yJarOIIMMUCS U BKJIIOYAET B ceOs:

- MPOBEICHUE KOHCYIBTAUH TIepe IK3aMEHOM 110 HEOOXOJUMOCTH;

- KOHCYJIbTallMM TI0 OpPraHU3allMd  CaMOCTOSTEIBHOTO HM3YYEHUS OTAEIbHBIX
pa3zaenoB/TeM, 0a30BBIX TOHATHI yUeOHBIX TUCIHUILIMH TPOPHILHOTO/POJICTBEHHOTO OaKaiaBpHara,
kotopble (popmupoBanu OIIK u [1K, B niensix oOecrieueHus MpeeMCTBEHHOCTH 00pa30BaHusl.

[Tepeyens pasnenoB/Tem/, MONHOCTBIO WM YaCTUYHO OTHECEHHBIX HA CaMOCTOSITEIBHOE
U3y4YEeHHUE C TOCIETYIOIM KOHTPOJIEM:

Buabl u gopMbl .
HaumenoBanue pasaena KOHTPOJIbHBIX é
/TeMbl OUCyUnIUHDL, MepOonpusiTHii =
Ne BBIHOCHUMBbIE HA 3agaHus 1J1s1 CAMOCTOATEILHOU PadoThI (YYUTBIBAKOTCS E
€CaMOCTOSITEJbHOE 1Py OpoBedeHud [ S
u3yyeHue TeKyIIero 2
KOHTPOJ151) ==
Paznen | OcHOBHbIE OHATHS TEPMOJAMHAMMKH U 3aKOHBI H1€aJIbHOI0 ra3a
Tema 1.1 Tema 1.1 [IpopaboTath yueOHBII MaTepual 1mo YCTHOE 10
OCHOBHbIE OHATHUSA MIPeIOKEHHON y4eOHOM TuTeparype cobeceoBaHue
TEPMOTUHAMUKH. JUTSI TIOJITOTOBKU K KOHTPOJILHOM paboTe. | 1o pe3ysibTaraM
[ToAroTOBUTH KOHCIIEKTHI 1 OTYETHI O BBITIOJTHEHHOM
nmabopaTopHBIM paboTam paboTsL,
Tema 1.2 [lepBblii 3ak0H TpoBepKa
TepMoguHAMUKHU. KOHCIICKTOB 1
OTYETOB 10
Tema 1.3 TepMoHAMHYECKHE 11abOpaTOPHBIM
IPOLIECCHI UIEATBHBIX paboram
2308 KOHTPOJIbHAs
Tema 1.4. Bropoii 3akon pabora
TEPMOIMHAMUKHU.
Pazgen Il PeanbHble rassl
Tema 2.1 PaBHoBecue [ToAroTOBUTH KOHCIIEKTHI U OTUETHI 110 YCTHOE 10
TEPMOAMHAMUYECKIX nmabopaTtopHeIM paboTam co0eceoBaHue
cucTeM U (a3oBbIC 0 pe3yiabTaTam
epeXObl.
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Tema 2.2 Peanbnrle rassl. BBITIOJIHEHHOM
Ypasuenue Ban-nep- paboTHI,
Baansca. poBepKa

KOHCIIEKTOB U
OTYETOB 10

Tewma 2.3 Bopasnott map. T-s u h-S 71a00paTOPHBIM
JUarpaMMbl BOJSTHOTO paboram
napa. Bnaxxsslil BO31yx

Paznen |11 | lpoueccsl TedeHus: ra3oB u sKHAKOCTEH

Tema 3.1 [Tpouecce! TeueHus [ToaroTOBUTH KOHCIIEKTHI M OTYETHI IO | YCTHOE 10
ra30B M XKHUJKOCTEH. 1abopaTopHBIM paboTam cobeceoBaHUe
HpoccenupoBanue. 10 pe3yJIbTaTam

Tema 3.2 Ilepexon uepe3 BBITIOJTHEHHOU
CKOpOCTh 3ByKa. CoILio paboTsl,
JlaBana. (OcHOBHBIE MIpOBEpKa
TTOJIO’KEHUS ) KOHCIIEKTOB U

OTYETOB I10
n1ab0paTOPHBIM
paboTam

Paszgen IV | TennocuinoBbie U X0J10ANJIbHbIE YCTAHOBKH.

Tewma 4.1 TepMonnHamMuveckne [IpopaboTarh yueOHbII MaTepHa mo YCTHOE 12
IIUKJIBI Ta30BBIX MPEIJIOKCHHOHN y4eOHOM TuTeparype cobeceoBaHUEC
TETJIOCUIIOBBIX 1u1st moaroroBku MJ13. 10 pe3yJIbTaTaM
YCTaHOBOK. [ToaroTOBUTH KOHCIIEKTHI 1 OTYETHI IO BBITIOTHEHHOM

Tema 4.2 TepMoarHaAMUYECKUE J1a00paTOPHBIM paboTaM paboThI,

IUKJTBI TAPOBBIX poBepKa
TETUTOCHIIOBBIX KOHCIIEKTOB U
YCTaHOBOK. OTYETOB I10

Tema 4.3 Mertoapl aHanuza n1abOPaTOPHBIM
3(h(HEeKTUBHOCTH LTUKJIOB paboram
TETUTOCHIIOBBIX nas
YCTaHOBOK.

Tema 4.4 KB X010 AMIBHEIX
yCTaHOBOK. TeruioBbie
HACOCHI.

Pazpen V. Beenenne B Temuionepenavy. [lepeHoc TEMIOTH TEMIONPOBOIHOCTHIO

Tema 5.1 OcHoBHble MexaHu3Mbl | [IpopaboTtaTh yueOHBINH MaTepHal 1o YCTHOE 7
TIEPEHOCA TEIUIOTHI. MIPeIOKEHHON y4eOHOM TuTeparype cobeceoBaHue

Tema 5.2 I[TepeHoC TEMIOTHI JUTSI TIOATOTOBKY K KOHTPOJILHOU paboTe. | 1o pe3yabTaraM
TEILIONPOBOJHOCTHIO [ToaroTOBUTH KOHCIIEKTHI M OTYETHI IO BBITTOJTHEHHOM

J1a00paTOpHBIM paboTaM padoThI,
npoBepKa
KOHCIIEKTOB U
OTYETOB I10
na0opaTopHBIM
paboram
KOHTPOJIbHAS
pabora

Pa3)1e.11 VI. OcHOBHBIE MOJI0KEeHUSI KOHBEKTUBHOI'0 NMEePEeHOCa TCIJIO0ThI

Tema 6.1 OCHOBHEBIE YpaBHEHHS [TpopaboTath y4eOHbII MaTepHal 1o YCTHOE 7
teruiooOMeHa. [lomobue. | mpemioxxeHHoM yaeOHOH nTepaType co0eceoBaHUe

Tema 6.2 TermooOmeH B JUTSL IOJITOTOBKH K KOHTPOJIBHOM padoTe. | 1o pe3ysibraram

KHUJIKOCTAX M ra3ax
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Tema 6.3

TennooOMmeH npu
KUTICHUH 1
KOHJICHCAITUH

[ToAroTOBUTH KOHCIIEKTHI M OTYETHI IO
JabopaTOPHEIM paboTam

BBITTOJTHEHHOU
paboTHI,
pOBEpKa
KOHCIICKTOB U
OTYETOB 10
7abopaTOPHEIM
pabotam
KOHTPOJIbHAS
pabora

Pazgexa VII. Tennosoe uznyuyenne. HecrauuoHapHasi TenJonpoBOIHOCTH

Tema 7.1

OcCHOBHEBIE
3aKOHOMEPHOCTH
TETIOBOTO M3ITyUCHUS

Tema 7.2

Hecranuonapnas
TEIJIONPOBOTHOCTh

IToATOTOBUTH KOHCIIEKTHI M OTYETHI O
71abopaTopHBIM paboTaM

YCTHOE
cobecei0BaHNe
0 pe3ysbTaTaM
BBITTOJTHEHHOM
paboTsl,
MpoBepKa
KOHCIIEKTOB U
OTYCTOB I10
nabopaTopHbIM
paboTam

Pazgen VIII. Tennoo6mMenHbIe annapaTbl

Tema 8.1

TemmoodbMeHHbIE
arnmmapatsl (TA).

[TpopaboTatk y4eOHBII MaTepHra 1o
HpeIoKEeHHON yueOHOM uTepaType.
[ToATOTOBUTH KOHCTIEKTHI U OTYETHI TI0
nmabopaTopHBIM paboTam

YCTHOE
cobeceroBanme
0 pe3ybTaTaM
BBITTOJTHEHHOM
paboTsl,
MpoBepKa
KOHCIIEKTOB U
OTYETOB 10
nabopaTopHbIM
pabotam

3.5. TIpumeHeHue AIEKTPOHHOTO OOYUYEHUS, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX

TEXHOJIOTUN

[Ipn peanuzanuu nporpaMmbl y4yeOHOW JUCHUIUIMHBLI/Y4€OHOIO MOAYJNS 3JIEKTPOHHOE

06yquI/Ie N AUCTAaHIIUOHHBIC 06paSOBaTeJ'IBHBIe TE€XHOJIOTUU HEC IPUMCHIIOTCH.
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4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIJIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHEeCeHHE IUIAHUPYEMBIX PE3YyJIbTaTOB 00YUEHHUSI C YPOBHSIMU CHOPMHUPOBAHHOCTH KOMIETEHIUU ().
Yposnu Hrorosoe Onenxka B IMoka3zaTenu ypoBHs c(hOPMUPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€ECTBO NATHOAILHOM — — —
. YHUBEPCAJIbHOM(-bIX) o0menpogeccHoOHAILHOM(-bIX) npogpeccuoHAIbHON(-bIX)
KOMIeTeHnu (-if) 0aJ1J10B cucreme N . »
. KOMIIeTeHumu (-it) KOMIIeTCHIM I KoMIeTeHunu(-i)
B 100-6anabHOM 10 pe3yJibTaTaM
cucreme TeKyled u VKL IK-1
yu . UJI-YK-1.5 WJI-TIK-1.2
10 pe3yJbTaTaM NMPOMEKYTOTHOM
TeKyulei u aTTrecTaluu
NMPOMeKYTOUHOMH
aTTecTAlUM
BBICOKHH 85-100 OTIINYHO O6yyarommuiics: O06yyarommuiics:

— aHaIU3UpYyeT U
CHCTEMATU3UPYET U3yICHHBIH
Marepuai ¢ 000CHOBaHUEM
aKTyaJIbHOCTH €TI0 UCIIOJIb30BaHUs
B CBOEH IpeIMETHOM 00acTH;

— IIOKA3bIBAET YETKUE CHCTEMHBIC
3HAHUS U NPEACTABICHUS 110
JAUCLIUITIIMHE,

JlaeT pa3BepHYThIE, IIOIHbIE U
BEpHBIC OTBETHI HA BOIPOCHI, B TOM
YHUCJIC, JOIIOJIHUTCIIbHBIC

— Ilonbupaer meToas! 1
CpeZCTBa JUlsl PELICHUs
BO3HHKAIOIIUX 33/1a4 [IPU
HAYYHOM HCCIICIOBAaHUN
npobiem;

— Brazneer MmeTogamu perieHus
3aJa4 Ha OCHOBE
MIPHOOpPETEHHBIX 3HAHUH,
YMEHUI U HABBIKOB, C UX

— 3HAaeT TeOPEeTHYECKHUE OCHOBBI TEXHUUECKON TEPMOIUHAMUKY U
TEIJIONEPE Ayt B IIOJIHOM 00BEME B COOTBETCTBHH C IIPOTpaMMOit
00y4eHus 1o JAHHOMY KypCy, B TOM YHCII€ OCHOBHBIE 3aKOHBI U
IIPOLECCHI IPEBPALLECHHS SHEPTHU 1 IEPEHOCA TEIIOTHI; METOABL
IPOBEICHUS pacuéToB NMPOIIECCOB IEPEHOCA TEIIOTHI, AP dekTUBHOCTH
TETIOBBIX M 3KCEPreTUYECKUX OATaHCOB TEIUIO-TEXHOIOTUIECKUX
YCTaHOBOK;

— 3HaeT COBPEMEHHBIE METO/IBI U CPEACTBA NACHTH()HUKAINY TEIIOBBIX
MPOIIECCOB U Pa3padOTKU UX PabOYUX MOJIEINeH;

— B momHoM 00BEME ¢ BRICOKOH CTENEHBIO0 TOYHOCTH BOCIIPOH3BOIAHT
U 0OBSICHSCT MPOIICHHBIN yIeOHBII MaTepual, YBEpeHHO OOBICHICT
TEOPETUYECKUE MOTI0KEHHS, BO3MOXKHOCTU U HAMPABICHUS HX
MPAKTUYECKOr0 MPUMEHEHUS.

— YMeer penats HeTHIHUYHBIC 33/1a41 TEXHUYECKONH TEPMOINHAMUKI
U TEIUIONEepeJau BEICOKOU CIIOKHOCTU Ha OCHOBE BOCIIPOU3BEACHHSI
QITOPUTMOB PELLICHUS, OCBOCHHBIX B PE3YJIbTATE U3YUEHUs IPOHJEHHOTO
TEOPETHUECKOT0 MaTepHaa;

— aJIeKBaTHO MOJOMPAET METOABI U CPEJICTBA AJIsl PELICHUS
BO3HMKAOLINX 33]1a4 IPH HAYYHOM UCCIEJOBaHHH Ipo0IieM;
UICHTH(UIIMPOBATH MIPOILIECCH U pa3padaThiBaTh X (pr3ndeckue u
MaTeMaTHYECKHUE MOJIEIN.
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NPUMEHEHUEM B HETUITUYHBIX
CHUTYaLUsIX;

Brianeer meronamu u
cpeactBaMu 00pabOTKH U
aHAITM3a TOJy4aeMBbIX
AQHATUTHYCCKUX M IMITUPHUYCCKUX
JIAHHBIX M UX HHTEPIPETALUCH;

— Brnaneer Metoamu perieHus 3a51a4 BEICOKOH CIIOKHOCTH Ha OCHOBE
NPHOOPETEeHHBIX 3HAHUH, yMEHHUI M HABBIKOB, C MX IIPIMEHCHHEM B
HETHITHYHBIX CUTYALHsX;

— Bnageer MeTogaMu u cpeAcTBaMU 00pabOTKU U aHAIU3a
HOJTy4aeMBIX aHAJIUTHYCCKUX M SMITUPHYECKHX JAaHHBIX U UX
HHTepIpeTanuei; \

MOBBIILICHHBII 65-84 XOpOIIO Ob6yuaromuiics: Ob6yuaromuiics:
— 000CHOBaHHO H3IIaracr, — 3HaeT OCHOBBI TEXHUYECKOH TEPMOANHAMHKH H TEIUIONIEpeIadl B
aHaIN3UPYeT U CUCTEMATU3UPYET | COOTBETCTBUU C IMPOrpaMMOii 00y4YeHUs 10 JaHHOMY KypCY, B TOM 4HUCIIe
W3y4YEHHBIH MaTepHall, 4To OCHOBHBIE 3aKOHBI U ITPOLIECCHI IPEBPAIIEHHs] SHEPTUH U TIEpeHOCca
MIPEeATIoNaraeT KOMIUIEKCHBIH TETIIOTHI; METOABI IPOBEACHNS PAcIETOB MIPOLECCOB MIEPEHOCA TEIUIOTHI,
XapaKTep aHaJIn3a MpoOJeMbl P | METOJBI pacyéTa 3P PEKTUBHOCTH TEIUIOBBIX OaIaHCOB
pelieHnt 3a1a4 6e30MacHOCTH TETIOTEXHOJIOTHYECKUX YCTaHOBOK;
KHU3HENESTEILHOCTH; — HEIOCTAaTOYHO ITOJTHO BOCTIPOM3BOINUT U OOBIICHAET MPOHICHHBIN
— TIPaBWIBHO NPUMEHSET yu4eOHBIi MaTepHal, HeIOCTaATOYHO YBEPEHHO 0OBSICHIET BOBMOXKHOCTH U
TEOPETUYECKHE ITOJIOKEHHUS ITPU HAalpaBJIeHHs IPAKTHYECKOTO IIPUMEHEHHS MTOJTyYEeHHBIX 3HAHUH.
pelIeHn: IPaKTHYECKUX 3a1ad, — YMeeT perrars TUIOBBIC 3a1a91 TEXHUIECKOW TePMOINHAMUKH H
BJIQJICET HEOOXOMMBIMH JUIS 9TOTO | TEILIONepeaur MOBBILICHHON CJI0KHOCTH Ha OCHOBE BOCIIPOU3BEICHHUSI
HaBBIKAMH U IPUEMaMH; CTaHJIAPTHBIX AJITOPUTMOB PELIEHHs, OCBOCHHBIX B TIpoIiecce 00yUeHHSI.
— OTBET OTPAXKAET MOJIHOE 3HAHHE | — Buajeer MeTOAaMU PEIICHHUSI THIIOBBIX 3a/1a4 MOBBIILICHHON
Marepuaa, ¢ He3HaYUTEIbHbIMU CJIO’KHOCTH Ha OCHOBE IIPHOOPETEHHBIX 3HAHU, yMEHUH U HAaBBIKOB, C UX
HpO6eHaMI/I, JOITyCKacT NMPUMCHECHUEM B HCTUIIUYHBIX CUTYyallUAX.
€JIMHUYHBIC HeTPyObIe OMMUOKH. -

0a30BBII 41 - 64 YAOBIETBOPUTEIHHO OO0yuaromuiics: OO6yuaroruiics:

- UCTIBITBIBAET CEPbE3HBIE
3aTpyAHEHUS B IPUMEHCHUH
TEOPETUUECKUX I10JIOKEHUH IIpH
pELIEHUN MPAKTUYECKUX 33134
CTaHAAPTHOTO YPOBHSI CIIOKHOCTH,
HE BJIaJIeeT HEOOXOMUMBIMH IS
9TOr0 HaBbIKAMU U IpUEMaMU;

N OTBET OTPaXKaeT B LIEJIOM
copMHpOBaHHBIE, HO
CoJieprKalllue He3HAUUTEIbHbIE

— JIEMOHCTPHUPYET TEOPETHUECKUE 3HAHUS OCHOBHOT'O Y4eOHOTO
MaTepuala JUCIUTLITNHBI B 00beMe, HeOOXO0IUMOM JIJIsl TaTbHEHIIIero
ocsoenuns OITOIT;

— 3HaeT OCHOBBI TEXHWYECKOH TEPMOJMHAMUKH U TEIIJIONepeadu B
COOTBETCTBUU C IPOrpaMMOM 00yUeHHs 110 JaHHOMY KypCy, B TOM YHCIIe
OCHOBHBIC 3aKOHBI 1 MPOIECCHI MPEBPAIICHUS YHEPTUH U TIEPEHOCA
TEIJIOTHI B HEIOCTATOYHO ITOJIHOM 00BEME;

— HEYBEPEHHO OOBSCHIET TEOPETUUYECCKHUE MOTOKEHUSI, BOBMOYKHOCTH H
HaIpaBJIeHUs PAaKTUYECKOI0 IIPUMEHEHNS IPOIIEHHOTO MaTepuaila.
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npo6em>1 3HaHUsA, JOITYyCKArOTCA
rpyObIe OIMOKY.

— C Tpynom nmoaOupaet METOIbI
W CPEJICTBA IS PEIICHHSI
BO3HHKAIOIIUX 3a/1a4 MPH
HAYYHOM HCCIICTOBAaHUN
mpobiem;

CTaHJAPTHBIX AJITOPUTMOB PCHICHUS.

HETUITUYHBIX CUTYyalHsAX

— YMmeer peuraTth TUMOBBIC HE CJIOKHBIC 3aJa491 TEXHUYIECKOM TEP-
MOAWHAMHUKHU U TCIIONECPCaau Ha OCHOBE BOCIIPOU3BEACHU A

— BraneeT HEKOTOPBHIMU METOJaMH PELlIeHHs TUTIOBBIX 33a]a4 Ha OCHOBE
prOOPETEHHBIX 3HAHUH, YMEHHUI U HABBIKOB, C X IPIMEHCHUEM B

HU3KUN

HEYIOBJICTBOPUTENIBHO | OOydaromuicst:

3aHATHAX U B XOI€ HpOMG)Ky’[O'—IHOfI aTTCCTAlluH,

CIIO’)KHOCTH, HE BJIaJeeT HEOOXOJUMBIMH IS 3TOTO HABBIKAMHY U IPHEMAMI;
—  BBINOJIHACT 33/IaHUS TOJIBKO MO 00pa3Ily U MMOJ PyKOBOJCTBOM MpENoaBaTeris;

B 00beMe, He0OXOIMMOM JUTS JaJibHEHIIeH yaeOsl.

—  IIeMOHCTpHpYET (hparMeHTapHbIC 3HAHUS TEOPETHIESCKOTO M MMPAKTUIECKOTO MAaTEpHAaI 110
TEXHUYECKOH TEPMOJMHAMUKE U TeIIonepeaaye, JomycKaeT rpyObie OMMOKY MPH €ro U3JI0KEeHUH Ha

—  HCIIBITBIBACT CepLéSHLIC 3aTPYAHCHUA B IPUMEHCHNN TCOPETUICCKUX MOJIOKEHU I py peIICHUN
MPAaKTUICCKUX 3adaqd TEXHUYECKOM TCPMOAMHAMUKHU U TCIUIONCPEAAYN CTAHAAPTHOI'O YPOBHA

—  OTBET OTPAXac€T OTCYTCTBUEC 3HAHUK Ha 0a30BOM YPOBHE TCOPETUICCKOI'O U MPAKTUICCKOTO MaTepuraia

S. OIIEHOYHBIE CPEJICTBA JJI TEKYIIETO KOHTPO.JISI YCOEBAEMOCTH U TPOMEXKYTOYHOM
ATTECTALUU BK/IIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIIUXCHA

ITpu npoBeeHUH KOHTPOJI CaMOCTOSITEIbHON paboThl 00yYarOIUXCsl, TEKYIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTalluu 1Mo yu4eOHOM AUCIUIIIUHE
«be30nacHOCTh KU3HEACSITEILHOCTH» MPOBEPSAETCS] YPOBEHb COPMUPOBAHHOCTH y OO0YYAIOUIMXCS KOMIIETEHIUI U 3allJTaHUPOBAaHHBIX PE3yJbTaTOB

o6yquH${ 0 JUCHUIIJIMHE, YKA3aHHBIX B pa3aciic 2 HaCTOsIIEH IIporpamMmal.

5.1. ®opMbl TEKYLIETO0 KOHTPOJIS yCIEBAEMOCTH, IIPUMEPHI TUIIOBBIX 3a/IaHUN:

Ne ®opmbI Popmupye

Il TeKyLIero IIpuMepsbI TUNIOBBIX 3aJaHUI vat

Il KOHTPOJIA KOMHETEHIL

us

KonTponsHas VK-1:
pabora 1 mo HeueTHbIil BApHAHT H-VK-1.5
Pazneny | 1. KaxoBa Oy/eT INIOTHOCTB ra3a npu Temneparype t, °C, v JaBJleHuu p, MM. PT. cT., eciu iipu 0 °C u 101,3 kIla ona pasua py, | [7K-1
«OCHOBHBIC Kr/v. HJT-TTK-1.2

2. Kakoit 00beM 3aHMMAaET M, KT, Ta3a, Ipu Temneparype to, °C, u naBneHuu p,, MIla.
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Ne ®opMmbI Popmipye
. Mas
n TEeKYLIEero IIpuMepsbI TUIIOBBIX 3a1aHUAN
KOMITETEeHII
n KOHTPOJIs
s
IMOHATHS 3. B uwmnape auametpoM d, M, COJEPKUTCS v, M>, BO3/lyXa NPH JaBJIEHHH U TEMIIEPATypE P3, klla, u t3, °C.
TepPMOMHAMHUKI Jlo kako¥i TeMIiepaTyphl IOJDKEH HarpeBaThCsl BO3AyX HPH MOCTOSIHHOM JaBJICHHH, YTOOBI IBIXKYIIUICS Oe3 TPEHUS OPILIEHb
1 3aKOHBI moAHsuics Ha h, M.
HICATBHOTO ra3a» 4. CxaTsIif BO3AyX B OaJUTOHE HMeeT TeMIiepatypy ts, °C. Bo Bpems moxapa Temreparypa Bo3ayxa B OauIOHe MOTHSUIACH 0
T4, °C.
B3opsetcs mu 6amiioH, eciy M3BECTHO, YTO IPU JAHHOW TEeMIepaType OH MOXKET BBIACpXKaTh NaBieHHe He Ooiee P4, MIla?
HavansHoe naBnenue ps, Mma.
5. OOBeMHBIN cOCTaB CyXHX IPOAYKTOB CTOPAHUs TOILTNBA (HE COAEPKAIINX BOASHBIX MapoB) ciaexytomuiit CO2, %, 02,%, N2,
%.
HaiiTi xaxynyrocst MOJIEKYISIPHYIO MacCy U Ta30BYIO MOCTOSIHHYIO, a TAK)KE TUNIOTHOCTh M YJENIbHBIN 00beM MPOIYKTOB CTOPaHHUSI
mipu Ps, xl1a u ts, °C
Tabauya K. 1.
N P4, P4, COs, 0., N, ps,
Bap | t4,°C | T4,°C | Mna | Mma | % % % klla ts, °C
15 450 9,8 4,8 12,3 7,2 80,5 | 100 800
2 20 380 7,9 3,5 11 5 84 105 753
3 25 400 9,3 2,5 15 8,4 76,6 | 97 768
KontponpsHas Koumponvnaa paboma 2. VK-1:
pa6ota 2 1o HeueTHble BADHAHTBI HJ[-VK-1.5
pasneny 1. B 3aKkphITOM CcOCyzie EMKOCTBIO V M, COEPKUTCS BO3MyX NpH AaBieHuu pi, MIla, n temmepatype ti, °C. B pesynprare | I7K-1
«OCHOBHEIE M30XOPHOI'0 OXJIXKJICHUS COCYyJa BO3IYX, colepxauiics B HeM, TepsieT Q, klx. [IpuHumast TeruioeMKkocTh Bo3yxa NOCTOSIHHOM, | M/[-TTK-1.2
OHSITHSL OTIpeNIeNNTh, KaKOoe IaBICHUE U KaKas TeMIIepaTypa yCTaHaBIMBAIOTCS IOCIIE 3TOTO B COCY/IE.
2. B nnnmHape HaXoMUTCA YTIASKUCIBIN Ta3 MU JaBieHun p2, MIla, u remnepartype tz, °C. OT Bo3ayxa OTHUMaeTcs TeIuIoTa
;efgczii?aMHKH Ipu p = const TaKUM 00pa3oM, 4TO B KOHIIE TpoIlecca yCTaHaBIMBAaeTCs TeMieparypa ty, °C. O0beM mumHapa Vs, 1. OnpeaennTsb

nacaJbHOIr O ra3a»

KOJIMYECTBO OTHATON TETUIOTHI, KOHEUHBIH 00beM, N3MEHEHNE BHYTPEHHEH YHEPTHH U COBEPIICHHYIO pPabOTy CKATHSA.

3. Ilpu u30TepMHUUECKOM CXKATUH V3, JI, BO3[yXa C HaYaJIbHBIMU NapaMmeTpamiu p3, MIla, u t3, °C, otBonutcs Qs, kX, TENIOTHI.
Onpenennth KOHSYHBIN 00BEM M KOHSYHOE JTABJICHUE.
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dopmupye
Ne DopMbI I;mﬂpy
n TEeKyIero IIpuMepbI TUNOBBIX 3aJaHU
KOMIIeTEeHII
n KOHTPOJIs
s
4. Bo3mymHsli Oydep cOCTONT U3 MIIMHAPA, IUIOTHO 3aKPHITOTO TOABIKHBIM MOpIIHEM. JnnHa munueapa £, cM, a TiaMeTp
d, cm. ITapameTps! Bo3ayxa, HAXOASIIETOCs B LMIIMHIPE, P4, MIa, U t4, °C. Onpenenuts padboTy Ha aimabaTniecKoe cxkaThe Bo3ayXa,
€CITH ABMXKYILUIiCS 0e3 TPeHNUs MOPILEeHb IPOABUHETCS Ha d, cM. HaliT KoHeUHOe JaBiieHHe 1 TeMIIeparypy.
5. Vs, M° Bo3myxa 1pu gaBieHud ps, MIla n Temmneparype ts, °C, paciuupsieTcs IO IIOJUTPOIIE A0 TPEXKPATHOrO 00beMa H
nmaBieHUs psi, MIla. Haiftn mokazaTens momuTporel, paboTy pacIIupeHHst, KOJMIECTBO COOOIIEHHOI N3BHE TEIUIOTHl M N3MEHEHHE
BHYTpPEHHEHN 3HEPIUHU.
Tabnuya K.2.
N
Bap foem | d,em | a,em [ ps,Moma | t4,C | V5,M3 | ps, Mma | ts5, C | psi, MIIa
1 50 20 40 0,1 20 3 0,4 60 0,15
60 25 30 0,15 30 5 0,2 50 0,1
3 70 30 45 0,3 25 4 0,15 30 0,08
3amura Omnpenenenye cpeaHeit n300apHOH TEIIOEMKOCTH BIaKHOTO BO3AyXa VK-1:
1a60pPaTOPHBIX 1) Yro Takoe TEIIOEMKOCTh? HJ[-VK-1.5
pa60T 4 cemectp 2) Yrto Takoe yaenabHas TEIIOEMKOCTh? T1K-1
3) Kakas GriBaeT yjesbHas TEMIOEMKOCTD? HJI-TIK-1.2

M3yueHue npoliecca OCyLICHUs BIAKHOTO BO3AyXa

1) Yro Takoe BIaXKHBIH BO3AYX?

2) Ta30BbIif cOCTaB BO3yXa

3) Kakumu mapameTpaMi XapaKTepU3yeTCsl COCTOSIHIE BIaXXHOTO BO3IyXa?

Hcnpiranne [za6OTH Ha[!OKOMH[)GCCHOHHOﬁ XOHOQHHBHOﬁ MalllrHbI
1) B kakux TexXHOJIOrm4ecKux mnmponeccax B pa3IMYHbIX OTPACIAX NPOMBIIIIICHHOCTH (B YaCTHOCTH, HGFKOﬁ) MOTYT NPUMCHATHCA

HU3KHE TeMIEPaTypsl U JJIs 4ero?
2)  Yto Takoe UCKYyCCTBEHHOE OXJaKAeHHe?
3)  Bropoii 3aKOH TepPMOANHAMHUKH.

H3zyuenne Da60TI:-I MapOCHIIOBON YCTAHOBKH
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Ne ®opMmbI Popmipye
. Mas
n TEeKYLIEero IIpuMepsbI TUIIOBBIX 3a1aHUAN
KOMITETEeHII
n KOHTPOJIs
s
1) Yo Takoe BoAsHO# map?
2)  Kakoii map Ha3bIBaeTCs BIaXKHBIM HACBIIICHHBIM, CYXHM HACBIIICHHBIM, IEPErPEThIM?
3) Tloka3zarenu CBOKCTB BOASHOIO Mapa.
OmnpenencHre CBOWCTB BIAXKHOTO BO3AyXa.
1. B gem cocrouT meip 1a00paTopHOM paboThI?
2. JIns 4ero UCTONb3yeTCs BIaXKHBIH BO3AYX?
3. W3 4ero cocTouT BIAXKHBIA BO3AYX?
OnpejienieHye CBOWCTB BOJIbI M BOJITHOTO Napa € MOMOIIbIO TaOJIHUIL U THarpaMMbl cOCTOsIHUS h-S
1) B kauecTBe 4e€ro B TEIUIOTEXHHUKE UCTOIB3YIOTCS PA3INYHBIC KHIKOCTH U UX TaphI?
2) TloueMy BOja MOJYYHJIA IIUPOKOE PACTIPOCTPAHEHHE B KAUSCTBE TEIUIOHOCUTEISA?
3) Kak ob6pasyercs map?
NunuBuayanbHOE BAPUAHT Ne 1 VK-1:
JOMaIlHee o Kypcy ~TepMmoauHaMuKa“ H/[-VK-1.5
3aganue. Paznen 1IK-1
Luki cocTOUT U3 CIEIYIOUIMX MPOLECCOB: HJ[-TTK-1.2

«TennocuioBele U
XOJIOJWIbHBIE
YCTaHOBKH»

(1-2) V=Const
(2-3) S=Const
(3-4) n=Const
(4-5) T=Const
(5-1) P=Const

Pabouee teno — H,O [MokazaTesp NOJIUTPOIHOTO mpolecca N = 1,2

P1 = 0,4 6ap Pz = 3'P1 P4 = Pz
T1:0°C T3:700°C

Paccuurarts:
1) mapamerpsl (P, V, T) B kax10# Touke MKIA U QyHKIUH
cocrostaust (U, h, S);
2) TenmnoTy, paboTy pacIIMpeHus, N3MEHEHHE BHYTPEHHEH SHEpIHH,
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Ne ®opMmbI Popmupye
Il TeKyLIero IIpuMepsI THIOBBIX 3aiaHUH vait
1 KOHTPOJIsA KOMIICTEHIT
s
3) repMuueckuil KOAQPUIMEHT MOIE3HOTO JACHCTBUS LIUKIIA;
I'a3 cuutaTh UACAIBHBIM, €TO TEIUIOEMKOCTh — 3aBHUCSAIIEH OT TEMIIEpaTyphl, IPOLECCH — 00PaTUMBIMU.
[IpencTaBuTh CBOJHBIEC TAOJIUIIBI TAPAMETPOB U (PYHKINI COCTOSHHUS UTS KQXKI0H TOYKH UK,
[pencraButs nukn B Macmtabe B P,V u T, S nmarpammax. {7 BEIYepUYMBAHUS IHUKJIA IIPH HEOOXOIMMOCTH PAaCcCUUTAThH
HECKOJBKO MPOMEKYTOUHBIX ToueK. Cuntath, uto S = 0 mpu To =273,15 K u Po = 0,1 MI]a.
KonTponsnas Konumponvuasa paboma Ne3 VK-1:
pa6ora 3 o 1. OnpeaenuTh TOMIMIKUHY U30JIAIUU ¢ KOI(P(GHUIIMEHTOM TEIUIOMPOBOIHOCTH Ayi, BT/(M:°C), KOTOPYIO HYKHO MOJOXUTh Ha | M/[-VK-1.5
paszeny IUIOCKYIO CTEHKY, M3TOTOBJIICHHYIO W3 CTadH TOJIIMHOW 811, MM, C KOI(PQPHUIHEHTOM TEIIONPOBOAHOCTH A1, BT/(M:°C), utobsr | [IK-1
«BBesieHue B TEIUIONIOTEPH 3TON CTEHKH YMEHBIIIINCH B 2 pa3a 10 CPAaBHEHHIO C HemonmpOBaHch)ﬁ CTEHKOH. B pacuere npuHATH cretytonue HJ-TIK-1.2
Temonepena9y. 3HAYCHHS ZKSS@Q)HuHeHTOB TEIUIOOTAAYH: OT TOpsTUeH KUIKOCTH K cTeHKe a.11, BT/(M*°C), 0T CTCHKH K OXJa)XNAIOUICH KHUIKOCTH
TepeHoc TemioTs! a12, Br/(m*°C) (Tabmuma K3.1)
Ta6muma K3.1
TCILIONPOBORHOCT | ['No gapuanta | Au, BT/(M-°C) | Art, BT/(M°C) | 811, Mm | ous, BT/(M2-°C) | auz, Br/(m2-°C)

BIO»

1 0,116 54,5 6 116 23
2 0,111 48,8 5 166 20
3 0,119 47,8 4 123 27

2. BBIYHCINTD MOTEPIO TETUTOTHI ¢ | M HEM30IUPOBAHHOTO TPpyOOIPOBOAa Auamerpamu Oo1/d22, IPOTOKEHHOTO Ha OTKPBITOM
BO3/yXe, €CJIM BHYTPH TPYOBI IPOTEKAET BOJA CO CPEIAHEH TeMIeparypoil tyi, °C, u TemiepaTypa OKpyKaromiero Bo3ayxa tyo, °C.
KoaddummeHT TermnonpoBoqHOCTH Matepuana TpyOsl A, BT/(M-°C). KosddunmeHT TemmooTnaun oT BOIBI K CTEHKE TPYOBI 021,
Bt/(M?°C) 1 0T TpyObl K OKpYKaIOLIEMY BO3IYXY 022, BT/(M?°C).

OrmpenesuTh TaK e TeMIIepaTypy Ha BHYTPSHHEH U BHELIHEH OBEPXHOCTSX TPYOBL.

OmnpenesuTh TEIJIOBBIE IIOTEPH, €CIHM 3TOT TPYOONMPOBOJX MOKPHIT CIOEM H30JSILMH TOJMIIMHON 81, MM. KoadduuueHt
TEIJIONPOBOIHOCTH H30JSIMU A2, BT/(M-°C). KoadduumeHT Temnooraaun OT MOBEPXHOCTH TEIUIOM3OJSLUU K OKPYXKarolemy
BO3/yXY 023, BT/(M?°C). BBIYUCIHTB TaK 5€ TEMIEPaTyphl Ha BHEIHEH TOBEPXHOCTH TPYObI M HA BHENIHEH NOBEPXHOCTH H30JIALIHH.
(Tabauma K3.2).

Tabmuma K3.2

A2, o1, 22, A2, 23,

o - o o
Ne Bap-ta | d21, Mm | d22, MM | tw2s, °C | twaa, °C B1/(m-°C) Br/(M?-°C) Br/(M2-°C) 61, mm B1/(M-°C) BY/(M%-°C)
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Ne ®opMmbI (I)oll\)ll\:;pye
Il TeKyLIero IIpuMepsI THIOBBIX 3aiaHUH
KOMIIETEHI]
1 KOHTPOJIsA
usl
1 150 165 90 -15 50 1000 12 60 0,15 8
2 155 163 95 -10 48,8 1200 10 50 0,158 5
3 160 170 100 -12 47,8 1500 7 40 0,108 4
3. Tlo TpybOompoBony nuamerpamu 0Osi/0sz, MM (TEIUIONPOBOIHOCTH MaTepuana A3, BT/(M-°C)), HOKpBITOMY H30JIALHCH
TOJNMIUHON 82, MM (TETUIONIPOBOIHOCTE H30JISIIAN A3, BT/(M-°C)), MpoXoAnuT HACHIIICHHEIH nap AaBicHueM P, kI1a.
Omnpenenurs CyTOYHYIO MOTEPI0 TEIUIOTHI C y4acTKa TPyOONpoBoJa UIMHON £ M M TEMIEpaTypy HapyKHOW MOBEPXHOCTH
M30JIAIMH, €CIM KO3(Q(UIMEHT TEIJIOOTAaYM OT 1apa K CTEHKE TPYObl as1, BT/(M?°C) M OT BHEIIHEH MOBEPXHOCTH H3OJIALMH K
OKpY’KaIoLeMy BO3IyXY 032, BT/(M%°C). TemnepaTypa OKpy Kalolero Bo3ayxa tx, °C . (Tabmuma K3.3)
Ta6muma K3.3
Ne ds, dsz, As, 82, o 031, a32, o
Bap-Ta | Mm MM Bt/(m-°C) MM A3, Br/(m-°C) P, kMa & m Bt/(m2-°C) | B1/(m2-°C) tua, °C
1 25 29 50 25 0,06 1000 30 2000 10 10
2 30 36 48,8 20 0,08 1200 25 2300 12 15
3 35 43 47,8 15 0,07 800 20 1800 10 12
KontponpsHas 3agava 1 VK-1-
a60Ta 4 Mo Toukas miacTuHa JIHHOM lo, M v mpuHO# b, m 06TexaeTcs Mpo10BHBIM IOTOKOM Bo3ayxa (puc). Ckopocts 1 Temneparypa | M/]-VK-1.5
p yXxa (p P partyp
pasaenam HaOEraroIero MoToka paBHbl COOTBETCTBEHHO Wo, M/c, to, °C. TemmnepaTypa moBepXHOCTH IIaCTUHEI t¢, °C. 1IK-1
«OcHOBHEIE Wy ¢ HJI-TTIK-1.2
MOJIOXKCHUS > / ¢
KOHBEKTUBHOI'O —_— 7
nepeHoca —_— | 0 —
TEIUIOTHI, 'ta
«Temnnosoe Omnpeenuth CpeHuil M0 JUTHHE TUIACTUHBI KO3(D(MUIIMEHT TEIUIOOTAYl U KOJUYECTBO TEIUIOTHI, OTJABAEMOM MITACTHHON
HU3JIy9CHUCY U BO31yXy. (Bapuautsl cMm. Tabmuny K4.1)
«TermmooOmenHbIE

arrapaTtb»

3agaua 2
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DopMbI
TEKYLero
KOHTPOJISI

IIpuMepbl THIOBBIX 3aIaHUI

Dopmupye
Mast
KOMIIETEeHI]
Hsl

©COOO O

:@$@@@
:%%%%%

e @66@

> @sz? Lo

3agaua 3

Onpenenuts K03(QPUIHUEHT TEIUIOOTAAYM W TEMIICPATYPHBIH HAMOP MPH IMy3bIPHKOBOM KHIICHHUU BOBI, €CIH TCILIOBAs
Harpyska IOBEpPXHOCTHU Harpesa q, MB1/M2. Boja Haxomurcs no nasienueM P, MIla. (Bapuantsl cM. Tabmuiy K4.3)

3amaua 4

HarpeB cranpHOIl OosBaHKH OCymIecTBIsieTCsl B My(enbHOH nedn ¢ temmneparypoit ee creHok f,°C. CreneHp 4epHOTHI
TIOBEPXHOCTH CTaJIbHOM OOJBaHKHM €1 (CpeqHss 3a MEpHOA HArpeBa) M CTENEHb YEPHOTHI IAMOTHOW CTEHKH MYy(QeNIbHOH Ieduu &:.

TpyOuathlii MOJOrpeBaTeNlb MPEAINONIAracTCs BBIMOJIHUT U3 TpyO muamerpom d, mm,
pAacroNoKEHHBIX B HOpsKe (0 BapHaHTaM) ¢ MOMEPEYHbIM U MPOMOIBHBIM Iiaramu Si = Sy = 2,5d.
Yucno TpyO B OZHOM ALY MOTEPEK IIOTOKA BEIOPAHO M, YUCIIO PSAAOB N (CM. PUCYHOK).
MOCTYIIAIOIIEr0 B  IIOJOTPEBATENb,
momorpesateis t,o°C. Temmeparypa HapyKHO# moBepXxHOCTH TpYyO 3a1aHa u paBHa t., °C.

Kaxoit 1iuHbI JOIDKHBI OBITE TPYOBI, YTOOBI IPH CKOPOCTH BO3/IyXa B Y3KOM CCUCHHH ITy4Ka
W, M/C KOJTMYECTBO TEIUIOTHI, epeaaBaeMoil Bo3ayxy, cocTaBuio Q, kBt. (BapuaHTsl cM. TabiHIy
K4.2)

Temneparypa Bo3nyxa,

CoOTHOIICHNE TOBEPXHOCTEH, YYaCTBYIOIINX B JIYYUCTOM TeriooOMeHe, paBHO Fi/F».

Berauciuth 3Ha4YCHUE IIOTHOCTH JIYYUCTOTO MOTOKA, eClIU TeMIepaTypa oonBaHku ts, °C. (Bapuantsl cM. Tabiuny K4.4)

Taoauna K4.1

Ha BBIXOIC M3

Bapuanm lo, m b, m d we 10,°C t.,°C
1 2,2 1,4 3,1 30 100
2 2,4 1,3 2,9 20 80
3 2,6 1,1 2,8 30 70

Taoanna K4.2

Bapuanm Hopsoox d, mm tet,°C | the2,°C | 1,°C | w, m/c | Q,kBm
1 IaxMaTHOE 40 716 30 90 160 11 128
2 KoppumopHoe | 42 40 80 140 12 120
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Dopmupye
DopMbI I;,a,,py
TEKYLero IIpuMepsI THIOBBIX 3aiaHUH
KOMIIETEHI{

KOHTPOJIA
ust

3 maxvarnoe | 44 | 9]7| 30 | 110 | 155 | 13 | 130 |

Taoauna K4.3

Bapuanm q, MBm P, Mna
1 15 1
2 1,2 1,2
3 13 1,1

Taonuuma K4.4

Bapuanm | tc, °C ts, °C & & Fi/F2
950 40 0,7 0,9 1/4
900 50 0,75 0,7 1/3
850 30 0,6 0,75 1/2
990 100 0,85 0,65 1/5

N

w

I

amura Onpenenenre K03 GUIMEHTa TEIUIOOTAAYH [IPU CBOOOTHON KOHBEKIIUU BO3YXA. VK-1:
71a60PaTOPHBIX 1) Yro takoe TemiooTaa4a (KOHBEKTUBHBIN TEMI000MeH)? HJ[-VK-1.5
2) YcnoBus BOSHUKHOBEHHUSI KOHBEKTHBHOTO TEIJIOOOMEHA. IIK-1
3) C noMmolibio Yero OCYIIeCTBISIETCS IEPEHOC TEIUIOThI PHU TEIO0TAa4Ye? HJ[-TTK-1.2

pabot 5 cemecTp

Onpenencnare K03hGHUIMEHTa TEIUIOOTAAYH TP BHEITHEM 00TEKaHUH OIMHOYHOH TPYyObI
1) C noMomIbi0 Yero MmoJar0Tcs TEINIOHOCUTENN B TEMNIO0OMEHHbIE alapaTh?
2) VYcnoBue BO3HUKHOBEHHUSI KOHBEKTUBHOT'O MEPEHOCA TEIUIOTHI MEXK/Ty TEIJIOHOCHTENIEM U COMPUKACAIOIIEHCS ¢ HUM
MOBEPXHOCTBIO TBEPAOTO Tena?
3) YT0 Takoe KOHBEKTHBHBIN TEIMJI0000MEH?
H3yueHue npotiecca Teionepeaady B TeINI000MEHHOM arnapare
1) Yro Takoe TerI00OGMEHHBIH armapar?
2) Kaxkwue ObIBatOT TEMIO0OMEHHUKH? (10 HA3HAYEHHUIO M TI0 CIIOCO0Y Mepeaadr TEMIOTHI).
3) Yro MOKET MCIIOIh30BAThCS B KAUSCTBE TEIUIOHOCHUTENSI B TEIIIO0OMEHHUKAX ?
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Ne DopmMbI Popwnpye
n TeKyliero IIpuMepsI THIOBBIX 3aiaHUH vait
n KOHTPOJIsI KOMIETCHIL
Hsl
Onpe,ueneHI/[e TCIIOMPOBOAHOCTH MaTCpHaJIoB OJACKIbI 1 O6VBI/I METOAOM TDV6LI
1) Kakum mapamMeTpoM OMpeAeIISIOTCS TeIUI03aIlUTHEIe CBOWCTBA MAaTepHaIoB?
2) Onexna win 00yBb OOBITHO COCTOMT M3 PA3JIMYHBIX MATEPHAIOB, MMEIOIINX CBOU ITOKA3ATEIN TEPMHUUECKOTO
COTIPOTHBIICHHS. UeM B 3TOM ciiydae OyIyT XapaKTepHU30BaThCS TEIUIO3ANTUTHRIC CBOUCTBA?
3) KakoBa 11e116 paGoThI?
5.2. KpI/ITepI/II/I, IIKaJIbl OOCHUBAHHWA TCKYIICI'O KOHTPOJIA YCIICBACMOCTH !
HaumenoBanue
OLI€HOYHOT 0 HIxajabl OLeHHBAHUS
cpercrsa Kputepun ounenumBanus
(ROHTpOTEHo- 100-6anapHas [aTubasIbHas
DS cucremMa cucrema
MepOoNnpUATHS)
3amuTa mabopaTtopHbeix | JlaH MONHEIHN, pa3BepHYTHIN OTBET HA MMOCTABIEHHBIN BOMIPOC (BOMIPOCHI), TOKa3aHa 5 Gamos 5
pabot COBOKYITHOCTh OCO3HaHHBIX 3HaHUH 00 00BEKTe, MPOSBIAIONMIASACS B CBOOOTHOM
OTIEpUPOBAHUY MTOHATHAMH, YMEHUH BBIJETUTH IPUYUHHO-CIIE/ICTBEHHBIE CBSI3H.
OOyuJaronuiics: JTEeMOHCTPUPYET TIyOOKHe U POYHbIE 3HAHUS MaTepHalia 1o 3aJJaHHBIM
BOTIPOCAM, UCUEPIIBIBAIOIIE U TIOCIIEIOBATENFHO, TPAMOTHO U JIOTUYECKH CTPOHHO €Tro
u3jaraer
JlaH monHeIA, pa3BEepHYTHIN OTBET HA MOCTABIEHHBII BOIIPOC (BOMPOCHI), TOKa3aHa 4 Gamna 4
COBOKYITHOCTh OCO3HaHHBIX 3HaHWH 00 00BEKTe, JJOKa3aTeIhbHO PACKPHITHI OCHOBHBIC
TIOJIO’KEHUS TUCITUTUINHBL, B OTBETE MPOCIICKUBACTCS Y€TKAsi CTPYKTYpa, JTIOTHIeCKast
MOCIIEA0BATENILHOCTD, OTPaKaIoIIasi CYIIHOCTh PACKPhIBAEMBIX ITOHITHH, TEOPUH,
sBieHNI. OOyJaroIMiAcs TBEPIO 3HAET MaTEPHAI IO 3a/IaHHBIM BOTIPOCaM, TPAMOTHO U
MOCIIEA0BATENBHO €r0 U3JIaraeT, HO JOMyCKAeT HECYIIECTBEHHbIE HETOUHOCTH B
oTpeeNeHHsIX.
JlaH MOJIHBIA, HO HEAOCTATOYHO MOCIIC0BATEIbHBIN OTBET HA IIOCTABJICHHBIH BOIPOC 3 baa 3
(BOIIPOCHI), HO IPH ATOM MOKA3aHO YMEHHE BBIACIUTH IPUUYUHHO-CIIEICTBEHHBIE CBS3H.
OTBeT JIOTHYEH U U3JI0KEH B TepMUHAX Hayku. O0yyaronuiics BiageeT 3HaHUsIMH
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HaumeHnoBanune
OLICHOYHOI0 IIxanbl oeHUBAHUS
(Kggif)f;i?{o- Kpurepumn ounenuBaHus
100-6anabHast aTudanabuas
OHEHOTHOTO CUCTEeMa cucrema
MepOonpHusATH)
TOJILKO 10 OCHOBHOMY MaTepually, HO He 3HaeT OTAEIbHBIX AeTalleil U 0COOCHHOCTEH,
JIOITyCKaeT HETOYHOCTHU U UCIIBITHIBAET 3aTPYAHEHUS ¢ GOPMYJIMPOBKON ONIpEeICHUH.
JlaH HEIOIHBINM OTBET, IPEACTABIISIONIMK COO0M pa3po3HEHHBIC 3HAHHUS 110 TEME BOIPOCca 0-2 6amtoB 2
C CYILIECTBEHHBIMH OIMOKAaMU B onpeneneHusX. [IpucyTcTByIOT pparMeHTapHOCTb,
HEJIOTUYHOCTh U3JI0kKeHus. OOyJaloIuiicsl He 0CO3HAET CBS3b JAHHOTO TOHSTHS,
TEOPHH, SIBICHUS C IPYTUMH OOBEKTaMHU TUCHUIUIMHEL. OTCYTCTBYIOT BBIBOIBI,
KOHKpETH3alHus 1 JOKa3aTeNbHOCTh N30KeHus. Peub HerpamoTHas. JlononHuTenbHbIE
Y YTOYHSIOIIHE BOIIPOCHI MPEToiaBaTelsl He MPUBOIST K KOPPEKIIMH OTBETa
o0yyaromerocst He TOJIbKO Ha IIOCTABICHHBII BONPOC, HO M HAa JPYTHe BOMPOCHI TEMBI.
He nosyuens! oTBeTHI 110 6a30BBIM BOIIPOCaM AMCLUIIIMHEL. 0 6amtoB
He npunuman yyacTtusi B KOJUIOKBUYME. 0 6amos
KonTponbnas pabora OO0yyaromuiicsi JeMOHCTPUPYET TPAMOTHOE PEIlIeHUE BCEX 3a/1a4, HCIOB30BaHUE 9 — 10 6ammoB 5
1,2 MPaBUIIBHBIX METOAOB M (GOPMYJT [UIsl PEIICHUs IPU HE3HAYUTEIIbHBIX BHIUNCIUTEIbHBIX
MOTPENIHOCTSIX (aprdMETHUECKIX OHIMOKaX);
[TporeMOHCTPUPOBAHO UCTIOF30BAaHHUE TIPABHIILHBIX METOJIOB M ()OPMYJI IPU pEIICHUH 7 — 8 GamioB 4
3a[a4 IpY HAJIMYHMH CYIIECTBEHHBIX OIIMOOK B 1 M3 HUX;
OOyuaromuiicsi ICNIOIb3YET BEPHBIE METO/IbI PELICHUS, HO NIPAaBUIIbHBIE OTBETHI B 5 — 6 GamioB 3
OOJIBIIMHCTBE CITy4aeB (B TOM YHCIe U3-32 apU(PMETHIESCKUX OIIHOOK) OTCYTCTBYIOT;
OO6yyaromuMcs UCTIOIH30BaHbI HEBEPHBIE METO/IBI PEIIEHNUS, OTCYTCTBYIOT BEPHBIE 0 — 4 6anos 2
OTBETHI.
WunuBuayansHOE Pabora BeIoNTHEHA TOTHOCTHIO. HeT ook B JIOTHYECKUX PACCyKICHHSIX. 18-25 6amos 5
3aJlaHne BrimonHeHBI Bce TyHKTHI 3a1aHus. [IpuBeneHb! npaBuiIbHbIE (DOPMYIIBI H PEIICHUS.
Bo3MokHO HanmMuue 0HOH HETOYHOCTH WJIM ONUCKH, HE SIBISIOLINECS CIEICTBUEM
HE3HAHUS WM HEMOHUMaHUs yaeOHoro MaTepraia. OOyJaromuiics ToKasa MOJTHbIH
00beM 3HaHHH, YMEHUH B OCBOCHUH MPOWICHHBIX TEM U MPUMEHEHHE MX Ha IPAKTHKE.
Pabota BeITOTHEHA TIOJTHOCTHIO, HO 00OCHOBAHUWH IITar0B PEIICHUS HEAOCTATOTHO. 14-17 6annos 4
Jonyniena ofgna ommOKa WM JBa-TPU HEAOUETA.
Jonymiens! 6onee ogHOM OMOKK MK 0oJiee ABYX-TPEX HEIOYETOB. 8-13 Gamos 3
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HanmeHoBaHue
OLIEHOYHOI'0 IIxanbl oeHUBAHUS
(Kggif)f;i?{o- Kpurepumn ounenuBaHus
OLEHOMHOTO 100-6anapHast aTudanabuas
CUCTEeMa cucrema
MepOonpHusATH)
Pabota BrImonHeHa He MOMHOCTHIO. JlomyIIeHb! TpyObIe OMNOKH. 3-7 6amnoB 2
Pabora He BBINIOIHEHA. 0 6amoB
KonTponbHas pabora OO0yyaromumiicss JGMOHCTPUPYET IPAMOTHOE PEIIICHUE BCEX 3a/1a4, HCIOJIb30BaHUC 18-25 Ganos 5
3,4 MPaBUIIBHBIX METOZOB M (GOpMYJT JUIsl pEelICHUs IPH HE3HAYUTEIBHBIX BEIYUCITUTEIBHBIX
MTOTPENTHOCTAX (apu(METHUSCKHUX OIMTHOKAX);
[IponeMoHCTpHUPOBAaHO UCIIOMB30BAHME MTPABMIIBHBIX METOIOB U (JOPMYJI IPH PEIICHUN 14-17 6amnos 4
3ajia4 MPpH HAIMYHMHU CYIIECTBEHHBIX OMHMOOK B | M3 HUX;
OOyuaromuiicsi ICTIOIb3YET BEPHBIE METO/IBI PELICHUS, HO MIPAaBUIIbHBIC OTBETHI B 8-13 Gamnos 3
OOJIEIITUHCTBE CITyYacB (B TOM YHCIIC U3-3a apU(METHYSCKHUX OIMMHOOK) OTCYTCTBYIOT;
OO0y4arommMcs UCTIOTH30BaHBI HEBEPHBIE METO/IBI PEIICHNUs, OTCYTCTBYIOT BEpHBIE 3-7 6amioB 2

OTBCTHI.

Pabora He BBIIIOJIHEHA.

0 6amnoB
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3. OmpeaenuTh TONMHMHY U30JAIUH ¢ Kodddunuentom teronposogrocty 0,111 B1/(m:°C), KOTOPYI0 HY)KHO HOJIOKHUTh
HA IJIOCKYIO CTEHKY, U3TOTOBJICHHYIO U3 CTAJIH TOJIIHUHOM 5, MM, ¢ Ko3duimenTom tertonpooaaoctu 48,8 B1/(m-°C),
YTOOBI TEILTOTIOTEPH ITON CTEHKH YMEHBIIIIINCH B 2 pa3a 10 CPAaBHCHUIO C HEU30JIMPOBAaHHOH CTEHKOH. B pacuere npuHATH
cleyronre 3HaYeHUs K03((OUIIMEHTOB TEIUIOOTIAYH: OT TOPSICH )KUIKOCTH K cTeHKe 166 B1/(M2:°C), OT CTEHKH K
oxnaxnaromieit xxuakoct 20 Br/(mM2-°C)

Jk3amMeHaIUOHHBIH Ouiter N 2

1. TlonsTHE TEMIIEPATYPHOTO TIOJIS.
2. TemnepaTypHbIi IpaIUEHT.

5.4. IIpomexyTouHas aTTeCTals:
dopma Dopmupyemas
. THIIOBbIE KOHTPOJIbHbIE 32IaHUSI U MHbIE MATEPUAJIbI
NMPOMEKYTOYHOM . KOMIIeTeHII M S
JUISl IPOBEICHUSA NPOMEKYTOYHON aTTeCTAlMU:
aTTecTallMu
Ok3ameH 4 cemecTp Buaer N 1 VK-1:
B YCTHOH (popme 1o 1. TlapaMeTpBI COCTOSHUSL. AI-YKR-1.5
ouneram . . TIK-1
2. OcHOBHBIE TIPOIIECCHI B nieaabHoM ra3e (M3o0apHblii n m3oTepMudeckuii mporeccs B P, vV u T, S auarpammax). HJI-TTK-1.2
3. KakoBa Oyzer mioTHOCTB Ta3a npu Temiepatype 127 °C u maBnenun 1 MIla, ecomm ipu 0 °C u 101,3 x[la ona paBHa
1,429 xr/m®.
Bunaer N 2
1. IToHsATHE O TEPMOIUHAMHYECKOM MpOLIECCE.
2. OcHOBHBIE IpoLiecCH B HeanbHOM Tase (M3oxopHslit n anguadbatHelil nponeccsl B P, V u T, S quarpamMmax).
3. Kakoit o6bem 3anumaet 10 xr Bogopona mpu temneparype 127 °C u nagnenun 1 MIla.
Bujer N 3
1. 3akoHBI HI€ANBHOIO Ta3a.
2. [TomuTponHBI{ MPOIIECC B UICATLHOM Ta3e.
3. KakoBa OyJeT rioTHOCTh ra3a mpu Temmepatype 227 °C u nasnenuu 2 MIla, ecnu ipu 0 °C u 100 xI1a oHa paBHa
1,429 xr/md.
DK3aMeH 5 ceMecTp IK3aMeHANMOHHLIN onjer N 1 VK-1:
B YCTHOH popme 1o 1. Tpu sneMeHTapHEIX (OPMBI TETIOOOMEHA. A-YK-1.5
Ouneram 2. TIoHATHS TEMIOOTAAYH U TEILIONEPEAUH. TIK-1
HJ-TIK-1.2
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Ha BHEITHEH MMOBEPXHOCTH TPYOBI M HA BHEIIHEH NOBEPXHOCTH U30JIIIUH.

JK3aMeHANMOHHLIN Omyier N 3

1. XapaKkTepucTUKN HHTEHCUBHOCTH TIPOLIECCOB TEIIOOOMEHA.
2. YpaBHEHUS TEIIONPOBOIHOCTH.

3. BBIYHCITUTD MOTEPIO TEILIOTHI ¢ 1 M HEU30JIUPOBAHHOTO TPyOOIpoBoa AuameTpamu 160/170 MM, IPOIOKESHHOTO Ha
OTKpPBITOM BO3JlyXe, €CII BHYTpHU TPyObI MpoTeKaeT Boja co cpeaHeit remmneparypoit 100 °C, u Temneparypa
okpyskatoriero Bo3ayxa -12 °C. KoadduuueHt temonposoanocty marepuana Tpyost 47,8 Br/(m-°C). Koaddurment
TEIUIOOTAAYH OT BOIBI K cTeHKe TpyOb! 1500 B1/(M2-°C) 1 oT TpyOHI K OKpyKaromeMy Bo3ayxy 7 B1/(M2-°C). Onpenenutsb
Tak ke TeMIIepaTypy Ha BHyTPEHHEH U BHEITHEH IIOBEPXHOCTSIX TPYOBL.

3. OmpenenuThb TeIIoBBIE TOTEpH ¢ 1 M TpyOonpoBoaa auamerpamu 145/157 MM, IOKPBITOTO CIIOEM M30JISILIMU TOJIIUHOM
30 MM, IPOJIOKEHHOTO Ha OTKPHITOM BO3IyX€E, €CIIM BHYTPH TPYOBI IPOTEKaeT BOAa CO cpeaHelt remmepatypoit 85 °C, u
TeMIIepaTypa okpysxatoiero Bo3ayxa -5 °C. Koaddunuenr reronpoBognoct marepuaina tpyost 47 Br/(m-°C).
Koappunuent rermonpoBognocty nzoisiuuu 0,163 B1/(M-°C). Koaddurment Temnoornauu ot Boas! k cteHke Tpyos 1300

BT1/(M2:°C) 11 OT TOBEPXHOCTH TEILUIOM3OJIAINHY K OKpYKaromeMy Bo3ayxy 8 B1/(M2:-°C). BeauCIUTh Tak ke TeMIIepaTyphl

5.5. Kpurepun, mkanbl OleHUBAHUS TPOMEKYTOYHOM aTTECTAIIMN YUYCOHON AUCIIUIUINHBI/MOTYJIS .

DopMa IPOMEKYTOYHOM

IIIxaasl oleHUBAHUSA

B YCTHOH popMme 1o Ouiieram.
Pacnipenenenue 6aoB 1o Borpocam
owera:

1-i1 Bompoc: 0 — 106ami0B

2-# Boripoc: 0 — 10 Gamos

3-i Bompoc (3amada): 0 — 10 6amroB

—  JIEMOHCTPHUPYET 3HaHHUS OTJIMYAIOLINECs ITyOuHOH 1
COZIEPKATEIILHOCTBIO, AACT ITOJIHBINA NCYEPIIBIBAIOIIMIN OTBET, KAK Ha
OCHOBHBIE BOIIPOCHI OMIIeTa, TaK U Ha JONOJIHUTEIbHBIC,

—  cBOOOJHO BIaJieeT HAYYHBIMH TTOHSITHUSMH, BEIET TUAIIOT U BCTYIAeT B
JMCKYCCHIO;

—  cnoco0OeH K MHTEeTrpaluy 3HaHUH 10 OIIPeeJICHHO TeMe,
CTPYKTYpPHUPOBAHHUIO OTBETA, K aHAIN3Y TOJIOKEHUH CYIIECTBYIOIINX
TEOPHid, HAIIPaBICHUH 110 BOIPOCY OUIIETa;

—  JIOTUYHO W JIOKA3aTeNbHO PACKPBIBAET MPoOIIeMy, TIPEII0KEHHYIO B
ounere;

—  TpaBWIBHO M 0e3 OIHMOOK pelaeT MpaKTHIECKOe 3a1aHue

OtBeT He COJePKUT (PaKTHUECKUX OMHMOOK U XapaKTepU3yeTcs IITyOuHOH,

aTTecTaluu
Kpurtepun oueHuBanust
HanMeHOBaHHE OLIEHOYHOT'O 100-6asbHas HsiTudamIbHAS
CpeacTBa cucreMa cucremMa
9K3aMeH: OOyuaromuiics: 24 -30 6amnoB 5
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DopMa IPOMEKYTOYHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum onenuBaHus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

MIOJTHOTOM, YBEPEHHOCTHIO CYXKICHHH, WILTIOCTPUPYETCS IPUMEPaMH, B TOM
4rcie U3 COOCTBEHHOM MPAaKTHUKH.

OOyyJaronmics:

—  IOKa3bIBaeT JOCTaTOYHOE 3HAHUE YyUeOHOro MaTepHaia, HO IOIycKaeT
HECYIIECTBeHHbIE (PAKTHUECKHE OMIMOKH, KOTOPEIE CITIOCOOCH NCIIPAaBUTh
CaMOCTOSTEIBHO, OJlaroiapsi HABOASAIIEMY BOIIPOCY;

—  HEJOCTAaTOYHO pacKphiTa MpodiiemMa Mo 0JJHOMY U3 BOIIPOCOB OWIIeTa;
—  HEJOCTATOYHO JIOTHYHO MOCTPOCHO U3JI0KEHHUE BOMPOCa;

—  pelnaer MpakTHYECKOE 3a/IaHKe, HO TOMyCKaeT HETOYHOCTU B pacueTax
B oTBeTe packphITO, B OCHOBHOM, COJIEp)KaHUE OuieTa, UMEIOTCS
HETOYHOCTH MPH OTBETE HA JIOTIOJHUTEIBHBIC BOMPOCHI.

12 — 236an10B

OO0yyvaromuiics:

—  TOKa3bIBaeT 3HaHMA (parMEeHTAPHOTO XapaKTepa, KOTOphIe
OTJIMYAIOTCS TOBEPXHOCTHOCTHIO M MaJIOHN COAEPKATEIbHOCTBIO, TOMYCKaeT
(dakTHueckue rpyoble OMNOKHY;

—  He MOKeT 000CHOBATh 3aKOHOMEPHOCTH W MIPUHIIHITBL, O0BSICHUTD
(akThl, HApyILIEHA JTOTUKA U3JI0KEHHS, OTCYTCTBYET OCMBICIIEHHOCTD
MPEICTABISIEMOT0 MaTepHaa, MPeJICTaBICHUS O MEKIPEAMETHBIX CBSI3SIX
crnaOble.

Conepxanue Omiiera packpbITo ci1ab0, UMEIOTCSI HETOYHOCTHU TIPH OTBETE
Ha OCHOBHBIE U JOTIOJHUTEIbHbBIE BOIPOCH! OMJIETa, OTBET HOCHUT
PEIPOYKTUBHBIN XapakKTep.

6 — 110aimioB

OOyuaroIuics, 0OHapYKUBAET CYIIECTBEHHBIE MPOOENBI B 3HAHHUSX
OCHOBHOT'O y4eOHOT0 MaTepuaa, J0MyCcKaeT IPUHIIUITHAIbHbIEC OIIHOKN
[IPH OTBETE Ha BOIIPOCHI.

Ha 60s1bI11yt0 4acTh JOMOJHUTEIBHBIX BOIIPOCOB MO COJEPKAHHIO IK3aMeHa
3aTPYAHSAETCS JaTh OTBET WK HE JIACT BEPHBIX OTBETOB.

0 — 56au10B
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5.6. Cucrema OLEHUBaHUS PE3YJIHTATOB TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM

aTTcCTalu.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1

HpOMeX(YTOHHOﬁ aTTcCTallu.

Cemectp Ned

DopMa KOHTPOJISA

100-0ai1bHAsA cucTEMA

IIaTnoa1ILHa"A cucTEMA

Texymuil KOHTPOJIb:

- Konrponbnas padota Nel 0 - 10 6amoB 2-5
- KouTponbHas padora Ne2 0 - 10 6ammoB 2-5
- 3amura JiabopatopHoii paboTsl Nel 0 — 5 Gamios 2-5
- 3amuTa J1abopaTopHoit padboTsl No2 0 -5 Gamnos 2-5
- 3ammuTa 1a0opaTopHoit padoThl Ne3 0 — 5 6amnos 2-5
- 3amuTa 1abopatopHoii padboTsr Ned 0 -5 6amnoB 2-5
- 3ammuTa 1abopatopHoit padboTsl N5 0 -5 6amnos 2-5
- 3amuTa 1abopatopHoii paboTsl Ne6 0 -5 6amnos 2-5
- 3amuTa 1abopatopHoii paboTsl Ne6 0 -5 6amnos 2-5
- N3 0 — 25 GamoB 2-5
[IpomexyTodHas aTTecTarys 0 - 30 6ammoB OTIIUIHO
9K3aMeH XOPOIIO
Hroro 3a cemecTp 0 - 100 6amoB YAOBJICTBOPUTEIHHO
9K3aMeH HEY/IOBJIECTBOPUTEIHHO
Cemectp NS

®DopMa KOHTPOJIS

100-0annnHas cucrema

IIsTH6anIbLHAA cucTEeMa

Tekymuil KOHTPOIb:

- Konrponbnas pabora Nel

0 - 25 6ayutoB

- KonTponbnas pabota Ne2

0 - 25 6ayutoB

- 3anmmra J;abopaTopHOM padoThl Nel

0 — 5 oayutoB

- 3amura ;abopaTopHOi padoTh! Ne2

0 — 5 oayutoB

- 3amura J1abopatopHoit padoTsl Ne3

0 — 5 daiutoB

- 3amura 1abopaTopHOM paboTs! Ned

0 — 5 dayutoB

[IpomexxyTouHast arTecTanus 0 - 30 6ammoB OTJINYHO

9K3aMeH XOpOIIOo

Hroro 3a cemecTp 0 - 100 6ayoB YAOBJICTBOPUTEIHHO
9K3aMeEH HEYOBJIETBOPUTEIHHO

[TosrydyeHHBI COBOKYIHBIN pe3yNbTaT KOHBEPTUPYETCS B MATHOAIILHYIO CUCTEMY OLIEHOK B

COOTBETCTBUHU C TAOIUIIEN:

100-6annbHas cucremMa

NATHOANJIBHASA CHCTEMA

IK3aMeH
85 — 1006am10B OTIIHHO
65 — 84GaioB ROPpOIHO
A1-64 6arion YIOBIIETBOPHUTEIHLHO
0 — 406anm0B HEYIOBJIETBOPUTEIBHO
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6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmuzanmss mporpammbl TIpeycMaTpHBaeT WCIOJIb30BaHHE B IpoIecce OOy4eHHs
CJICAYIOUINX 00pa30BaTEIbHBIX TEXHOJIOTHIA:

- POOJIEMHAS JICKIIHS;

- pa3dop KOHKPETHBIX CUTYAIHii;

- npernojaBaHie TUCIUILUIMHBI B JOpPME KypCOB, COCTaBJICHHBIX HAa OCHOBE PE3YJIbTaTOB
HAYYHBIX UCCIICOBAHUI, B TOM YHUCIIC C YUYETOM PErHOHAIBHBIX OCOOCHHOCTEH MPOpECCHOHATBHON
JESITEIIbHOCTH BBIITYCKHUKOB ¥ MOTpeOHOCTEH paboToaareneii;

— MOKCK M 00paboTka nH(OpPMALIUY C UCTIONB30BaHUEM ceTu MIHTepHeT;

- IPOCMOTP yueOHBIX (PUIIBMOB C UX TOCJICAYIOIIUM aHATH30M;

- UCII0JIb30BAHUE HA JICKIIMOHHBIX 3aHITUSIX BHJICOMATEPUAIIOB U HATJISIIHBIX TIOCOOHI;

- CaMOCTOsITeNIbHAsE Pad0Ta B CUCTEME KOMITBIOTEPHOTO TECTHPOBAHMS;

— o0y4yeHHe B COTPYAHUYECTBE (KOMaH/IHAs, IPYyMIIoBas paboTa).

7. INPAKTUYECKASA IIOAI'OTOBKA

[IpakTUueckas MOArOTOBKAa B paMKax Y4e€OHOW JUCIUIUIMHBI PEAIU3yeTCs MPU MPOBEICHUN
MPAKTUUYECKUX 3aHSATUM, Ta00PaTOPHBIX PabOT, MpeayCMaTPUBAIOIINX yYacTHE 00yJaronXcs B
BBIIIOJITHCHUU OTJCIBHBIX JJIEMEHTOB pPa0OT, CBI3aHHBIX ¢ Oyaymieid mpodeccnoHabHON
JIEeSITEIbHOCTBIO.

[IpoBonsTCcst OTAENbHBIC 3aHSATHS JICKIIMOHHOTO THIIA, KOTOPBIE IPEAyCMATPUBAIOT
nepenady y4eOHOH MHGOpMaLMU O0yYarOIIMMCS, KOTOpash HeoOXoauMa i MOCIIEeAYIOIIEro
BBITIOJTHEHUSI TPAKTUYECKOM PaOOTHI.

8. OPTAHU3ALUA OBPA3OBATEJIBHOI'O TPOUHECCA JJIsA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbs

[Ipu oOyyeHWHM JHUI] C OrPaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HWHBAaJIHIOB
WCIIOJIB3YIOTCS TOAXObI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30apbepHOil 00pa30BaTENBHOU CPEIbI:
TEXHOJOTUH AuQdepeHlnanud U UHIUBUIYaTbHOTO OOyuYeHUs, PUMEHEHHE COOTBETCTBYIOLIUX
METOJIMK 110 paboTe ¢ WHBAIHJIAMH, WCIOJIH30BAHUE CPEACTB JUCTAHIIMOHHOTO OOIICHUS,
MPOBEJICHUE JOMOJHUTENbHBIX HHIWBUIYATbHBIX KOHCYIbTAI[Mi MO H3yYaeMbIM TEOPETUYECKUM
BOIIPOCAaM W TPAKTHYECKUM 3aHATHSM, OKa3aHHE IMOMOIIM IPH IMOATOTOBKE K MPOMEKYTOUHOMN
aTTeCTallUU.

[Tpu HEOOXOMMMOCTH pabodvasi mporpamMma JTUCIUTUTHHBI MOXET OBITh aJlalTUPOBaHA IS
obecrnieueHns 00pa30BaTeIHLHOTO MpoIlecca JTUIaM C OTPAaHMYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS, B
TOM YHUCJIC JUIS TUCTAHIIHOHHOTO OOYJICHHSI.

Y4eOHblE W KOHTPOJBHO-U3MEPUTENbHbIE MaTepHuaabl NPEACTaBIAIOTCS B (dopMax,
JOCTYIHBIX JIJIST M3yYCHUS CTYJICHTAMH C 0COOBIMU 00pa30BaTEIbHBIMH ITOTPEOHOCTSIMH C YUETOM
HO30JIOTUYECKUX TPy HHBAIUIOB!

JIJIs TIOJTOTOBKM K OTBETYy Ha MPAKTUYCCKOM 3aHSATHH, CTYJCHTAM C OTpPaHHMYCHHBIMU
BO3MOXXHOCTSIMHU 3JIOPOBBSI CpEIHEE BpPeMsl YBEIUUHBACTCS 10 CPABHEHHUIO CO CPEIHUM BpEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

JJis CTYIEHTOB ¢ MHBAIMIHOCTBIO UM C OTPAaHMYEHHBIMUA BO3MOYKHOCTSIMU 310pOBbsI (hopma
MIPOBEJICHUS TEKYIICH U IPOMEKYTOYHOM aTTECTAIMN YCTAHABIMBACTCS C YISTOM HHIUBH Y AJTbHBIX
ncuXo(U3NIecKux 0COOeHHOCTEH (YCTHO, MUCHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEpE, B
dbopMe TecTUpOBaAHUS U T.I1.).

[TpoMexyTouHas aTTecTalus Mo AUCHUIIIMHE MOXET MPOBOAUTHCS B HECKOJIBKO JTaroB B
dopMe pyOEKHOTO KOHTPOJISI IO 3aBEPIICHHIO HM3YYCHHS OTACIBHBIX TEM IUCIUIUTHHEBL. [Ipn
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HEOOXOJUMOCTU CTYACHTY MPEAOCTaBISETCS JOMOJHUTEIBHOE BpeMsl Uil MOJATOTOBKM OTBETa Ha
3a4eTe WM IK3aMEHE.

Jlig ocyliecTBICHHUsS] MPOLEAYp TEKYIIEro KOHTPOJS YCHEBAaeMOCTH U MPOMEXYTOUHOU
aTTecTaluyd OOYYaloIUXCs CO3JAI0TCS, NPU HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
aJanTUPOBAHHbIE JJIs JIUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbSI M TIO3BOJISIOLINE OLIEHUTh
JOCTIDKEHUE HMMHU 3alUTAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTeNbHOM IMporpamMme pe3ylbTaToB
0o0y4eHHs U YpOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETEHIMH, 3asBIIEHHBIX B 00pa3oBaTelbHOM
porpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

XapakTepucTiKa MaTepHAIbHO-TEXHUYECKOTO 00eCIeYCHHs TUCIUIUIMHBI COCTABIISICTCS B
cootBeTcTBUU ¢ TpeboBanusmu GI'OC BO.

MatepuaabHO-TEXHHUYECKOE O0ECTIeUeHNEe TUCIUIUIMHBI MPU OOYYCHHH C HCIIOJIb30BAHHEM
TPaJULUOHHBIX TEXHOJIOTHI 00yUYeHHUSI.

HaumeHoBaHue yueOHBIX ayIMTOPHIA,
JabopaTopuii, MACTEPCKHX, OUOJINOTEK,
CIOPT3aJ10B, MOMeEIIeHU ISl XPAHEHHUS
U TPOPUIAKTHYECKOT0 00CTYKMBAHUS

OcHalleHHOCTHh YYeOHBIX ayTUTOPHIA, 1a00paTOPHIl, MACTEPCKHUX,
0MO0JMOTEK, CHOPTHBHBIX 32JI10B, IOMEIIeHUH 1JI1 XPAHEHUA U
NPOoPUIAKTHYECKOT0 00CTyKUBAHNS Y4eOHOTr0 000py10BAHUS U

Y4€0HOr0 000py/I0BAHHSA H T.II i
119071, r. MockBa, [lonckas yauua, nom 39, crpoerue 4
ayJUTOPHUH [UIsl IPOBEICHUS 3aHATUN | KOMIUIEKT y4eOHOI Mebeny,
JICKLIIOHHOTO THUIIa TEXHUYECKUE CPEACTBA O0YUEHUsI, CIIy>KaIlne IS
mpeacTaBiIeHus] yaeOHOH nHPOpMAaLUK OOJIBIION ayAUTOPHH:
— HOYTOYK;
— TPOEKTOD,
— DJKpaH,
— MapKepHas I0cKa
ayJUTOPUH ISl IPOBEJICHNUS 3aHATUI | KOMIUIEKT Y4eOHOI MebenH,
CEeMHMHApPCKOTr0 THIIA, TPYNIOBBIX U TEXHUYECKUE CPEACTBA O0YUEHUsI, CIIy>KaIne IS
WHIMBUAYAJIbHBIX KOHCYJIBTALUH, npeacTaBieHus yueOHol nHpopMauuu 00JIbIION ay AUTOPHH:
TEKYIIIET0 KOHTPOJIA U — HOYTOYK,
MPOMEKYTOYHOH aTTecTalyun — IPOEKTOp,

— MapKepHas JIocKa,

— Ha0OpPBI JEMOHCTPAI[IOHHOTO 000PY/I0BaHUS U Y4eOHO-
HAarISIHBIX OCOOHH, 00€CTIEYMBATOIINX TEMATHUECKHE
WJLTIOCTPAIIMH, COOTBETCTBYIOIIHNE paboyeii mporpamMme

JIUACLUIUINHEL.

AyIUTOPHH ISl TIPOBEICHUS KOMIUIEKT yueOHOH MebenH,

JJA0OPATOPHBIX 3aHATHIA, TPYIIIOBBIX U | TEXHUUECKUE CPEACTBA 00yUEHUS, CyKAIIUE JIJIs
WHIUBUAYATbHBIX KOHCYJIbTAIUN MpeCTaBICHUS Y4eOHON nHPOPMAIIUHU OOJIBIION ayAUTOPHH:

- skpaH neperocHoii ClassicSolutionLibra 180x180, - mpoekTop
BenQMX511 9H.J3R77.33

O6opynoBanus (CTEHIBI) AJ151 IPOBEACHUS 1a0OpaTOPHBIX padoT
1o TepMoauHamuke, Teronepenaue, [IIAXT,

TAJIPOTa30 IMTHAMUKHA
119071, 2. Mockea, Manwtit Kanyxcckuii nepeynok, 0om 2, cmpoenue 6
YUATAILHBIN 3a71 OMOINOTEKH: KOMITBIOTCPHA TCXHHKA,

IIOAKJIIFOYCHUEC K CETHU ((I/IHTepHeT»

TexHomnornueckoe  oOecrieueHUEe  peanu3alMy  MPOrpamMMbl  OCYUIECTBISETCS  C
UCIIONIb30BAaHUEM  DJIEMEHTOB  DJJEKTPOHHOW  HMH(OPMAIMOHHO-0O0pa30BaTENbHONW  CPEIbI
YHUBEPCHUTETA.
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10.  YYEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIAHBI

KoanuectBo
Bupa nznanus o
Ne A3 Ton Anpec caiita 9bC IK3EMILISIPOB B
ABTOP(BI) HaumenoBanue u3iaHus (yueOHuk, YII, HN3pareabcTBo
n/n MII H3AHUA HJIM YJIEKTPOHHOI0 pecypca oudIMoTeKe
 1p.) YHuBepcuTeTa
10.1 OcHOBHas nHUTEPATypa, B TOM YHCIIE DIIEKTPOHHBIEC N3JAHHS
Kupminmua B.A., 1968
1 Crrues B.B,, Texuuueckas TepMOAMHAMHUKA Y4eOHNK M.: DHeprus - 39
. 1974
ewnmmua A.E
2 [etpos A. 1. Texmmeckas TepMOMHAMHKa H Yuebux Casir-TlerepOypr : 2023 https://e.lanbook.com/book/310178
Terionepenaya Jlanp
CoxomnoBckuii P.1., TexHuueckas TepMOJAMHAMHUKA VYuebHoe https://znanium.com/catalog/docume
3 Mapmap HM Koncriekr nexmmit mocobue M. PHO MI'VAT 2016 nt?pid=792235 >
M. A. Muxees, ) 1973
4 Mutxeena M. OcHOBBI TEIIIONEpEAAUN Y4eOHUK M. : DHeprust 1977 130
5 M M - H .
ATEMATIHCCKOT HHCIC - HOBOC https://znanium.com/catalog/docu
B.II. Tapacuxk MOJIETHPOBaHNE TEXHUIECKUX YueOHuk 3HaHue; MockBa : 2020 ment?id=346522
CHCTEM UHOPA-M T
B. 4. Iloranos, B. Mockga ; Bonoraa . .
TepmoauHaMKKa 1 ) https://znanium.com/catalog/docu
H. Maxkapos, H. B. Y4eOHuk : Undpa- 2022 S .
ra3oJuHaMuKa ment?id=417127#bib
Maxkapos WNuxenepus
10.2 lononHuTeNbHAS JIUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIE U3IaHUS
Tropur M.IT., PexymneparuBHbIC https://znanium.com/catalog/docume 5
! Bopoamna E.C. TEIUIOOOMEHHHUKH H UX Pacyér Yuednoe nocodue MIVIT 2016 nt?pid=961397
TepmonunaMuka u Tomex : Msx-so
5 A B. KpaiiHos, T mf . Ile aua. . 1- VueGHOE 0COGH Tomckoro 2017 https://znanium.com/catalog/docume
E.H. IMTamkos eoriepeaiata. =. 1 COROCTIOCODHE | 1 irexHmaeckoro nt?id=344715#bib
TepmoauHamuka
YHHUBEPCHUTETA
3 B. B. Hamokus. Texnmeckas TepMOMHAMHKE H M. : Beicmas mkoma 1980 257
Temonepenaya
4 Tropua M.IT., Pacuer pexymnepaTuBHBIX VaeGHoe ocobHe M.: By3oBckuit 2012 https://znanium.com/catalog/docume i

AmnapymkuHa MLA.

TEINIOOOMEHHBIX alnapaToB

ya9eOHHK

nt?pid=465554
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5 Kacarinm AT OcHOBHBIE TPOLIECCEI H anMapaTe! VeBHIK M.‘,‘ 000 T’I,/II[ 2005 40
XUMHNYCCKOU TCXHOJIOTUH AnbSHC
10.3 MeToamueckre Marepraisl (YKa3zaHUs, peKOMEHIAINY TI0 OCBOSHUIO AUCHUTUINHBEL aBTOpoB PI'Y mm. A. H. Koceirnaa)
TexHuueckas TEPMOIUHAMHKA U https://znanium.com/catalog/docu 5,

JI. T. baxmesa, A.

TEIUIOTeXHUKA. MeToaudeckue
yKa3aHus K 1a00paTOpPHBIM

MY

M. : UAL] MTY T

2008

ment?pid=464565

Ha Kadeape 20

A. 3axaposa.
paboram 10 Teme
"TemnooOMeHHBIC ITpoIecch”
) Tropua M.IL., PacueT peKynepaTHBHBIX VaebHoe Hocobie M.: By3oBckuii 2012 https.//znanlum_.com/catalog/docu 5,
Anapymkuna MLA. TETIOOOMEHHBIX AIapaToB yIeOHHK ment?pid=465554 Ha Kadeape 20
TexHuYeckas TEPMOMHAMHKA U https://znanium.com/catalog/docu 5,
3 JI. T. baxmuesa, TeIIoTexXHuka. Metonuueckue MY M. : ULl MTYIT 2008 ment?pid=464585 Ha kadepe
A. A. 3axapoga. yKa3aHus K J1a00paTOpPHBIM 20
pabotam
JI. T. Baxmuesa, Tennodusuka. MeToaudeckue https://znanium.com/catalog/docu 5,
4 A. A, 3axaposa, yKa3aHHs K J1a00paTOPHBIM MY M. : PUOMI'YIAT | 2013 ment?pid=473494 Ha kadeape 20
B. 1. Anekcanapos. paboram
TTpolecchl U annaparsl https://znanium.com/catalog/docu 5,
XUMHUUYECKON TEXHOJIOTUU. ment?pid=464518 Ha kadeape 20
ITpoueccs! n anmapars! 3aIUThl
JI. T. baxmuesa, OKpY>Karoulei cpeabl. )
> A. A. 3axaposa. TernoTexHuka [ DAeKTpOHHBINA MY M. IUIIMIVAT 2008
pecypc] : METo. yKa3aHus K
nmabopaTOpHEIM paboTaM 1o TeMe
«TenyoBble yCTaHOBKI»
Canteixosa B.C., M.: ®I'BOY BO OUOC ynuBepcurera 5,
6 Lunmame M.3., Pacuer koxyxorpyOHEIx YMIT PTY um. A.H. 2023

Hosukosa T.A.

TEINIO0OMEHHUKOB

Koceirnua

Ha Kadenpe 2
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 3J€KTpOHHON OMOIHOTEKH, HH()OPMAITMOHHO-CIIPABOYHBIC CUCTEMBI U
npodeccuoHanbHbIe 0a3bl TAHHBIX:

Nenmm | DylekTpoHHBIE yueOHbIe H3IaHNS, JIEKTPOHHbIE 00pa30BaTeIbHbIE pecypChl
1. «Znanium.com» Hay4HO-U3aTeIbCKOro HenTpa «Mudpa-M»
http://znanium.com/
2. Onexrponnsie u3ganusa «PI'Y um. A.H. Kocsirnna» na mnardgopme 3bC «Znanium.com»
http://znanium.com/
3. «3BC FOPAUT»www.biblio-online.ru
4. O nmpenocraBieHuu goctyna Kk nuHpopmaroHHo-aHaauTudeckoit cucreme SCIENCE
INDEX (BKJIFOYCHHOTO B HayuHbIH HHPOpMaIMOoHHBIH pecypc elibrary.ru)
https://www.elibrary.ru/
5. 9BC «Jlanpy http://www.e.lanbook.com/
6. 00O «HanmonanbHas anektponHas oudnuoreka» (HOB) http://H36.pd/
Jorosop Ne 101/H35/0486 — ot 21.09.2018 r.
7. Hayunas snexrponnas oudianoreka eLIBRARY.RU http://www.elibrary.ru/
JInuensunonnoe cornamenue Ne 8076 ot 20.02.2013 r.
8. HDUKOH http://www.neicon.ru/ Cornarmenne NeJIC-884-2013 or18.10.2013r
IIpodeccnonanbHbie 6a3bl JAHHBIX, MHGOPMallMOHHBIE CIIPABOYHbIE CHCTEMbI
1. «Polpred.com O630p CMW» http://www.polpred.com
Cornamenue Ne 2014 ot 29.10.2016 1.
2. |Scopus http://www. Scopus.com/
Cyo6munien3zunonnsii JloroBop Ne Scopus /917 ot 09.01.2018 r.
3. |«SpringerNature»
http://www.springernature.com/gp/librarians
[Tnatdopma Springer Link: https://rd.springer.com/
[Tnatdopma Nature: https://www.nature.com/
bazanannbix Springer Materials: http://materials.springer.com/
bazamannbix Springer Protocols: http://www.springerprotocols.com/
Basa nanaeix zbMath: https://zbmath.org/
baza nansabix Nano: http://nano.nature.com/
Cyb6aunen3uonnsiii goropopNe Springer/41 ot 25 nexabps 2017 r.
4, http://arxiv.org — 6a3a AaHHBIX TOJHOTEKCTOBBIX 3JICKTPOHHBIX MyOJIMKAIMA HAYYHBIX CTATEH IO
(du3nKe, MaTeMaTHKe, UHPOpPMaTHKE
5. http://www.garant.ru/ - Crnpasouno-mipaBoBas cucrema (CIIC)«I'apaHT», KOMIUIEKCHAS MPaBOBas
oAAep:KKa MoJib3oBaTesied no 3akoHonaTenbcTBy Poccuiickoi @epepanuu
6. http://www.gks.ru/wps/wecm/connect/rosstat_main/rosstat/ru/statistics/databases/ -6a3p1 gaHHBIX Ha

Ennnom MuatepueT-noprane Poccrara



http://znanium.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.e.lanbook.com/
http://нэб.рф/
http://www.elibrary.ru/
http://www.neicon.ru/
http://www.polpred.com/
http://www/
http://www.springernature.com/gp/librarians
https://rd.springer.com/
https://www.nature.com/
http://materials.springer.com/
http://www.springerprotocols.com/
https://zbmath.org/
http://nano.nature.com/
http://arxiv.org/
http://www.garant.ru/
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/
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11.2. IlepeueHb NPOrpaMMHOr0 0OeCIIeUeHuUs

PexBU3UTHI MOATBEPHKAAIONIETO

Neni/m | IIporpammHoe o0ecnieueHue
J0KyMeHTa/CB000IHO pacnpocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray s 3Ds Max KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
4, NeuroSolutions KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
5. Wolfram Mathematica KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft Visual Studio KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
7. CorelDRAW Graphics Suite 2018 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
9. Matlab+Simulink KOHTpakT Ne 18-DA-44-19 ot 20.05.2019.
10. Adobe Creative Cloud 2018 all Apps (Photoshop, KOHTpakT Ne 18-DA-44-19 ot 20.05.2019

Lightroom, Illustrator, InDesign, XD, Premiere Pro,

Acrobat Pro, Lightroom Classic, Bridge, Spark, Media

Encoder, InCopy, Story Plus, Muse u ap.)
11. SolidWorks KOHTpakT Ne 18-3A-44-19 ot 20.05.2019
12. Rhinoceros KOHTpakT Ne 18-3A-44-19 ot 20.05.2019
13. Simplify 3D KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. FontLab VI Academic KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
15. Pinnacle Studio 18 Ultimate KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
16. KOMITAC-3d-V 18 KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
17. Project Expert 7 Standart KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnbT-DUHAHCH KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. AnbT-UHBecT KOHTpakT Ne 17-3A-44-19 ot 14.05.2019
20. [Tporpamma asist noaAroToBKHU TectoB Indigo KOHTpakT Ne 17-3A-44-19 ot 14.05.2019
21. Huanor NIBELUNG KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
22. Windows 10 Pro, MS Office 2019 KOHTpakKT 85-0A-44-20 ot 28.12.2020
23. Adobe Creative Cloud for enterprise All Apps ALL KOHTpakT Ne 60-DA-44-21 ot 10.12.2021

Multiple Platforms Multi European Languages

Enterprise Licensing Subscription New
24, Mathcad Education - University Edition Subscription KOHTpakT Ne 60-DA-44-21 ot 10.12.2021
25. CoreIDRAW Graphics Suite 2021 Education License KOHTpakT Ne 60-DA-44-21 ot 10.12.2021

(Windows)
26. Mathematica Standard Bundled List Price with Service | xontpakt Ne 60-DA-44-21 ot 10.12.2021
27. Network Server Standard Bundled List Price with koHTpakT Ne 60-DA-44-21 ot 10.12.2021

Service
28. Office Pro Plus 2021 Russian OLV NL Acad AP LTSC | kontpakr Ne 60-DA-44-21 ot 10.12.2021
29. Microsoft Windows 11 Pro KOHTpakT Ne 60-DA-44-21 ot 10.12.2021
30. LibreOffice GNU Lesser General Public License CB0060IHO pacnpocTpaHsIeMoe
31. ScilabCeCILL (cBobomHnas, copmectumas ¢ GNU GPL | CBoOomHO pacmpocTpaHsieMoe

v2)
32. Linux Ubuntu GNU GPL CB0060IHO pacnpocTpaHsIeMoe
33. FDS-SMV free and open-source software CB0060IHO pacnpocTpaHsIeMoe
34. AnyLogic Personal Learning Edition CB0060IHO pacnpocTpaHsIeMoe
35. Helyx-OS GNU General Public License CB0060/IHO pacnpocTpaHseMoe
36. OpenFoam v.4.0 GNU General Public License CB000OIHO pacnpocTpaHseMoe
37. DraftSight 2018 SP3 ABroHoMHas OecruiaTHas CB00OIHO pacIpocTpaHsIeMoe

JIMLEH3HS
38. GNU Octave GNU General Public License CB000OIHO pacnpocTpaHseMoe
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JIUCT YYETA OBHOBJIEHUI PABOYE# TPOIPAMMBbI YYEBHOM
JTUCHUIINHbBI

B pabouyio mporpamMmy y4eOHOW ITUCIMIUIMHBI BHECEHBI W3MEHEHHS/OOHOBICHHUS H
YTBEP)KJCHBI Ha 3aceIaHuu Kaeaphl:

Ne rox XapakTep M3MeHeHHi1/00HOBIeHHIT HOMeEp NPOTOKOJIA
00HOBJICHHA € YKa3aHMeM pa3jeJia H 1aTa 3aceJaHusl
PII Kadeapbl




