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1. OBIIUE CBEAEHUSA

VYuebHast nucuuminHa « TexHuueckas TepMOIMHAMUKA U TEIUIONepeiada» U3y4aeTcsi Ha TPEThbeM U
YETBEPTOM Kypcax.
KypcoBas pabora/KypcoBoii IpoeKT — He MPeaycMOTpEeH(a)

11. ®opma npomMeKyTOYHOHN aTTeCTalUU:

UYeTBEepTHIN KypC, 3UMHSS CECCUSL — 3a4eT
YeTBepThIi KypcC, JETHSS CECCUSl — DK3aMEH

Mecto yuebHoM nucuurinHbl B cTpykType OITOIT
YyeOnass gucnumuiiHa «TexHWuYeckas TepMOJUHAMHKA U TEIUIONEpeaaya» OTHOCHTCA K
00s3aTeNbHOM YaCTH MPOTrPAMMBI.
OCHOBOU TSI OCBOCHHSI JTUCIUIUIMHBI SBJISIIOTCS PE3yJbTaThl OOyYEHHUsS MO TMPEAIICCTBYIOIIHM
JUCLUIUIMHAM U PAKTUKAM:

- Maremartuka,

- ®du3zuka,

- Tennodusuka.
PesynbraTel 0OydeHHs 1O Y4eOHOH MMCHUIUIMHE, HWCIOJB3YIOTCS TPH HM3YYEHUH CIEAYIOINX
JUCLUIUIMH U IIPOXOKIACHUS IIPAKTUK:

- Teopus ropeHus U B3pHIBA,

- OCHOBBI MOJIETUPOBAHMS IKOJIOTHYECKUX IIPOLECCOB U CUCTEM

- OcCHOBHBIE MPOIECCHl ¥ TEXHUKA 3aITUTHI OKPYKAIOIICH CPEIbI.

- Herpaaunmonnsie 1 BO30OHOBIsIEMbIE HICTOYHUKH
Pe3ynbpTarel OCBOGHMsS Yy4eOHOW JWCUUIUIMHBI B JaibHEdIIeM OyIyT HCHOJIb30BaHbl MpU
BBITIOJIHCHUH BBIITYCKHOM KBaTU(UKAITMOHHOM PaOOTHI.

2. IEJH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMUS [1O
JTUCHUIJIMHE

LensiMu n3yuyeHus TUCHUIIINHBI « TeXHuYecKas TEPMOJIMHAMHKA U TEIUIONEepeaaua» sSBISIOTCS:

— (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U TEXHUKHU;

— U3yYE€HHE OCHOBHBIX MOJIOKEHUM TEXHUYECKON TEPMOJUHAMUKH U TETIONEPEIayuu;

— ¢opMHUpOBaHNE HABBIKOB YMEHUS pelIaTh TUIIOBBIC TEIUIOTEXHUYECKUE 3a]aUu;

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

— pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHX CIOCOOHOCTEH
00y4aromuxcst B Mpo1iecce N3y4eHus TUCIUILTNHBI;

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

— HCIIOJIB30BAHKE MPH BBHIMTOJTHEHNUHN MPAKTUICCKUX 3aJaHUH 110 TEXHHYECKOW TEPMOTMHAMUKE
U TeIJIONepeaye METOJO0B CpaBHEHHUs, OOOOIICHMS, CHUCTEMAaTH3alluH, BBIABICHUS MPUIMHHO-
CIEICTBEHHBIX CBsi3el, (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 00YJarONMMUCS 3HAHUSIMH,
YMEHHSIMH, HaBBIKAMU U OIBITOM JEATEIHHOCTH, XapaKTePU3YIOIUMHU Mporecc (HOpMUPOBAHHUS
KOMITETCHIINM ¥ 00€CTICUNBAIONUMHU JTIOCTHKEHUE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS YUeOHOM
JTUCUHUTIITUHBI.



2.1.

dopmupyeMbIE KOMIIETCHIIMN, HHAUKATOPBI JOCTUKEHHS KOMIIETECHIIUH,

COOTHECEHHBIE C IIAaHUPYCMBIMHU pPE3yJibTaTaMU 06y‘I€HI/IH 110 AVCLIUIIIINHE.

Koa 1 HamMeHOBaHHe
KOMIIeTeHIIHH

Kox m HanMeHOBaHHE
HHAUKATOPA
JOCTHKEHHUSI KOMIIETCHIIMH

IInanupyemble pe3yJbTAThI 00y4eHUs!
10 JUCHUILTHHE

YK-1 Cnocoben
OCYIIECTBJIATH MOUCK,
KPUTHYECKUM aHAIU3 U
CUHTE3 HH(OpMAaITHH,
MPUMEHSTh CUCTEMHBII
MTOIXOJT JUIS PEIICHUS
MTOCTaBIICHHBIX 33/1a4

NJ1-YK-1.1 Ananus
MOCTAaBJICHHOM 3a7a4u C
BEIZICICHHEM €€ 0a30BBIX
cocTapsronux. OnpenencHue,
UHTEpIpeTanus u
paHXupoBaHUE MH(POPMAIIUH,
HEOOXOUMOH /ISl pelIeHUS
MOCTaBJICHHOM 3a7a4u;

— Tlonbupaer MeToapl U CpeACTBa LIS
pelIeHrs] BO3HUKAIOIIMX 3a/1a4 PU
Hay4YHOM HCCIIEAOBAaHUN IPO0IIEM;

— Bunageetr MeTonamu pemieHus 3aaa4y Ha
OCHOBE TIPHOOPETEHHBIX 3HAHHUNA, YMEHUH
1 HAaBBIKOB, C UX IPUMEHEHUEM B
HETHUIINYHBIX CUTYaAlUAX,

— Brnazneer MeTonamu u cpeacTBaMu
00pabOTKM 1 aHAIIM3a TTOTy4aeMbIX
AHAJIMTUYCCKUX U SOMIIUPHUYCCKUX TAHHBIX
U UX UHTEpPIPETALMEH;

OIIK-1 Cnocoben
MIPUMEHATH 0a30BbIe
3HaHUA
(dbyHIaMEeHTaIbHBIX
pasnenoB HayK O 3emiie,
€CTECTBEHHO-HAYYHOTO U
MaAaTEMATHYCCKOI'O IUKJIOB
IIPU PELICHUN 3a1a4 B
00JIaCTH HKOJIOTHHU U
MPUPOAOTIONH30BAHHS

NN-OIIK-1.3 Ilpumenenue
TEOPETUUECKUX OCHOB (DU3HKU
NIPY pelIeHUH 3a7a4 B 001aCTH
9KOJIOTUH U
HPHPOIOTIONB30BAHMUS

— 3HaeT TeOPETHYECKUE OCHOBBI
TEXHUYIECKOU TEPMOJMHAMUKH U
TEIJIONEPEAadr, B TOM YHCIIE OCHOBHBIC
3aKOHBI M ITPOIIECCHI TIPEBPAIIICHUS
SHEPIHHU M MePEeHOCa TETUTOTHI

— 3HaeT MeTOIBI MPOBEACHHUS PacuéToB
MPOLIECCOB MEPEHOCA TEIUIOTHI,
3((HEKTUBHOCTH TEIUIOBBIX U
IKCEPreTUIECKUX OaJaHCOB
TEIJIOTEXHOJOTHYECKHX YCTAHOBOK

— BnanmeeT HaBBIKaMU peniaTh 3a1a4K
TEXHUYIECKOU TEPMOJMHAMUKH U
TerIonepeaayn Ha OCHOBE
BOCIIPOM3BEICHHS AJITOPUTMOB PEIICHUS,
OCBOEHHBIX B PE3yJIbTATE U3YyUCHHS
HPOIEHHOTO TEOPETUUECKOTO MaTepuala;
— BuajsieeT HaBbIKAMH pacyeTa
TETTOTEXHUYECKUX XapaKTEPUCTHK
MIPOIIECCOB U aIlapaToB




3. CTPYKTYPA M COJEPKAHUE YUYEFHOM JJUCIUTLJINHBI

OO6mast Tpya0E€MKOCTh y4eOHOM JUCUUIUIMHBI IO yYeOHOMY TIJIaHy COCTABIISCT:

no 3a04Hou ghopme 0Oyuerus — 7 3.e.

252

qgac.

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

¢dbopma oOyueHuUs)

CTpykTypa H 00beM TUCHUILIHHBI

KonTakTHas ayquTopHas padora, CamocrosiTe1bHasi padoTa
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Tpemuii xkypc
Jlemmusisi ceccust 108 6 6 6 90
Yemeepmuiii Kypc
Bummsis ceccus 3auer 72 8 8 8 44 4
Jlemmusisi ceccust DK3aMeH 2 61
Bcero:| Dx3amen 252 14 16 14 195 13




3.2.  Crpykrypa yueOHOM TUCUUIITUHBL/MOIYJIIS U 00yYarouuxcs 1o pas3jaenaM U TeMaM JTUCHUTUINHBL: (ouHas (opma 00yueHus)

Ilnanupyembie Buabl yuedHoii padoThI
(KOHTpOJIMpYeMBbIe) KonTakTHas pa6oTa
pe3yJbTaThl = .
OCBOCHISE: . o s Buasl 1 popMbI KOHTPOJIBHBIX MeponpusiTHii,
— T 7 (T e P, T . E . s 5 o4 2 o0ecreYynBaOIIHe M0 COBOKYMHOCTH TeKY I
¢opmupyemoii(bix) ¢opMma(bl) IPOMEKYTOUHOM aTTeCTALMI g 5 E- § g2 E 3 KOHTPO.IL yCNEBACMOCTH;
KoMIeTermE(iE) u = o g zz 3 = (opMBI IPOMEKYTOYHOTO KOHTPOJIAA
HMHIMKATOPOB = g E = g > E 2 E ycIeBaeMocTH
JOCTHKEHUS g 2 = T g g = z =
KOMIIETEHIMI = =& B A == O a
Tpernii kypc. JleTnsis ceccusi
VK-1: Pa3gen |. OcHOBHBIE MOHATHS TEPMOTUHAMHKHI U 3aKOHBI X X X X 30
HI-YK-1.5 H1eaJBbHOI0 ra3a
1IK-1 Tema 1.1 1 X DopMBI TEKYIIEro KOHTPOJIS
HJ-1IK-1.2 OCHOBHBIE TOHATHS TEPMOIUHAMUKH. 1o paszeny |:
Tema 1.2 1 X 1. KOHTpOJIBEHBIE PAOOTHI.
I1epBbIif 3akoH TepMOIMHAMUKH. 2. 3ammra Ja00paTOpHBIX PadoT
Tema 1.3 1 X
TepMoIMHAMUYECKHE POLIECCH HJICATbHBIX I'a30B
Tema 1.4. 1
BTopoii 3aK0H TEpMOAMHAMUKH.
ITpakTtudeckoe 3anarue Ne 1.1 1 X
Pacuér napameTpoB uaeanbHbIX Ta30B U UX cmeceil. Pacuér cpenneit
TEII0EMKOCTH ra3oB.
IIpaktuueckoe 3ansrue Ne 1.2 2 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 2 X
Pacuer npoueccoB ocyleHus! BIaXKHOTO BO3AyXa
VK-1: Paznea |l. PeanbHble ra3st X X X X 30 DopMBbI TEKYLIETO KOHTPOJIS
H/-VK-1.5 Tema 2.2 X X o pazneny |l:
IIK-1 PaBHOBecHE TEPMOAMHAMUYECKUX CHCTEM H (Da30BBIE TIEPEXOJIBL. 1. KOHTPOJIBHBIE PAOOTHI.
HJI-TIK-1.2 Tema 2.3 X 2. 3amuTa JIabopaTOpHBIX padoT
PeanbHble rasel. Ypasuenue Ban-nep-Baanbca.
Tema Ne 2.4 X X
Bomsaoit map. T-s u h-s tuarpamMmMer BoasiHOTO TTapa. BiiaxxHbIiH
BO3AYX.




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) IPOMEKYTOUHON aTTeCTALIMH 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
IIpaktuueckoe 3anarue Ne 2.1 2
Pacuétsl TerioémMkocTe HHANBUAYAIBHBIX Fa30B U UX CMECEH
Pacuér mporeccoB B BoJie U BOASHOM Tape ¢ MTOMOIIBIO TAOIHUI 1
JluarpaMm COCTOSIHHSI
IpaxTryeckoe 3ansTre Ne 2.2 1
OnpeneneHue NapaMeTpoB BIAXKHOIO BO3yXa PAaCYETHBIM METOJOM U
¢ moMouipio h-d quarpaMm BIaKHOTO BO3JlyXa
JlabopaTopnas padota Ne 2.2 2 X
OnpezeneHye CBONCTB BOASHOTO Napa U BIAXKHOTO BO3IyXa
VK-1: Paznea |11, Ilpouecchl TeueHUsi ra30B M KUAKOCTE X X X X 30 DopMBbl TEKYIIETO KOHTPOJIS
HJ[-VK-15 Tema 3.1 1 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 1 X 2. 3amuTa JJabopaTopHBIX padoT
[Tepexom uepe3 ckopocth 3Byka. Coruto JlaBans. (OcHOBHBIE
MIOJI0XKEHH)
HUTOIO 3a 3 kype 6 6 6 90
YerBepThlid Kypc. 3SUMHSASA ceccHsi
VK-1: Pazgen IV. TemocujioBble U X0JI0AHIbHbIE YCTAHOBKH. 11
H/I-YK-1.5 Tema 4.1 1 X
1IK-1 TepMoaMHAMHYECKUE IIUKJIbI T'a30BbIX TEIJIOCUIIOBBIX YCTAHOBOK.
HJI-1IK-1.2 Tema 4.2 1 X
TepMoaMHAMHUYECKUE IIUKJIbl TAPOBBIX TEMJIOCHIOBBIX YCTAaHOBOK.
Tema 4.3 X X
MeTtozp! aHanm3a 3HEKTHBHOCTH IMKJIOB TEIUIOCHIOBBIX YCTAaHOBOK.
Tema 4.4 1 X
1{MKJIBI XOJIOAUIIBHBIX YCTAHOBOK. TEMJIOBbIE HACOCHI.
IIpaxTuyeckoe 3ansatue Ne 4.1 X X
PacuéT nuKI0B KOMIPECCOPHBIX YCTAHOBOK
ITpaktuueckoe 3ansTue Ne 4.2 2 X




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) IPOMEKYTOUHON aTTeCTALIMH 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
Pacuéthl HuKIIOB IBUraTeNel BHYTPEHHETO CTOPaHus
IIpaktuueckoe 3anarue Ne 4.3 X X
PacuyéThl HUKIOB NAPOCUIIOBBIX U XOJIOMWIBHBIX YCTAHOBOK
JlabopatopHras pabota Ne 4.1 2 X
PaboTta mapocuioBoit yctaHoBKH U Tepmudeckuii KI1/JI.
JlabopatopHnas padoTa Ne 4.2 2 X
M3yuyeHne napocuaoBoi yCTaHOBKHU
VK-1: Pa3gen V. Beenenne B Tensionepenayuy. IlepeHoc TemioTsl 11 ®DopMBI TEKYIIETo KOHTPOJIS
UI-VK-1.5 TeMJIONPOBOTHOCTHIO 1o pazzgeny V:
1IK-1 Tema 5.1 1 1. KoutposbHast paboTa
HJ[-TTK-1.2 OcHOBHbBIE MEXaHHU3MBI IEPEHOCA TEIJIOTHI. 2. 3amuTa JJabopaTopHBIX padoT
Tema 5.2 1
[TepeHOC TEMIOTHI TEMJIONPOBOHOCTHIO
ITpakTtudeckoe 3anarue Ne 5.1 X
Pacuér TemneparypHoOro noss B Mi0CKON MJIaCTUHE U
LUJIMHAPUYECKON CTEHKE.
IIpakTudeckoe 3anatue Ne 5.2 2
Pacuér Tennonepenauu uepes WIOCKYO CTEHKY. Pacuér
TeIIoNepeIadun Yepe3 MUIUHAPUIECKYIO CTEHKY
VK-1: Pazgen VI. OcHoBHbIE 10J105KeHUs1 KOHBEKTHBHOTI'O MepeHoca 11 DOpMBI TEKYLIET0 KOHTPOJIS
HI-VK-1.5 TEMJI0THI o pazzeny VI:
TIK-1 Tema 6.1 1 1. KonrposbHas padoTa
HJI-TIK-1.2 OcHoBHBIC YpaBHeHUs TemiooomeHa. [Togodue. 2. 3ammra 1abopaTOPHBIX padoT
Tema 6.2 1
TemnooOMeH B XKHUJIKOCTSAX H T'a3ax
Tema 6.3 1
TemnooOMeH pu KAMICHUH U KOHACHCAIIHH
IIpaxTuyeckoe 3ansTue Ne 6.1 1
Pacuér TermiooOMeHa py HATMYUHU BHYTPCHHUX UCTOYHUKOB TEIIOTHI




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJIbTaThl = ,
OCBOCHMSL: . 2 g Buab! 1 popMbI KOHTPOJIBHBIX MeponpusTHii,
() e — . E . - 5 -] 2 oGecIeunBaoLIMe 10 COBOKYNHOCTH TEKY LM
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHON aTTeCTALIMH g g g ; § g g E 2 KOHTPOIL yCNEBACMOCTH;
T ) o - S g e sz g5 (hOpMBI NPOMEKYTOUHOT0 KOHTPOJISt
E E = s 3 E B 5o yCIeBaeMocTH
HHIHKATOPOB g 25 g S 2 2 S S
JOCTHIKEHHUST 3 s = ® 'S S e < 'S
KOMIIETeHI i = E s Sl B = OB
IIpaktuueckoe 3ansrue Ne 6.2 1
Omnpenencare K03 HUIICHTOB TEIIOOTIAYH IPU €CTECTBCHHON U
BBIHYKJICHHON KOHBEKITHH
IIpaktuueckoe 3anarue Ne 6.3 1
Onpenencane K03 HUIICHTA TEIUIOOTAAYH IIPH TETIOOOMEHE B
JKIUJIKOCTH U ra3ax
IIpaktuueckoe 3anstue Ne 6.4 1
Onpenencuue k03¢ HUIMCHTA TEIUIOOTAAYH IPH KATICHUH U
KOHJICHCAILIMH Mapa
Jlabopatophas padota Ne 6.1 2
Onpenencuue K03 HUIMeHTa TEIUIOOTAAYH IPH CBOOOTHON
KOHBEKIMU. MoienupoBaHue cBOOOJHONW KOHBEKIIUH
Jlabopartopnas pabota Ne 6.2 2
Onpenenenue ko3 duItMeHTa TeIIo0TAAYH NPH 00TEKaHUH TPYOBI.
MoenupoBaHye TeINIO0TAAYH IPH 00TEKaHUH TPYOBI.
VK-1: Paznea VII. TemoBoe uziyuenue. Hecranmonapuas 11 DopMBI TEKYIIETO KOHTPOJIS
HI-VK-1.5 TEMJIONPOBOTHOCTH o pazzgeny VIl u VIII:
1IK-1 Tema 7.1 X 1. KonTposbHas paboTa
HJI-TIK-1.2 OcHOBHbBIE 32aKOHOMEPHOCTH TEIIOBOrO M3JIyUYECHHUS 2. 3ammTa 1abopaTOPHBIX padoT
Tema 7.2 X
HecTannonapHas TeIIOMPOBOIHOCTh
IIpaxTuyeckoe 3ansTue Ne 7.1 X
Pacuér sryuncroro TemiooOMeHa MeX/y TelIaMu
3auer 4
HUTOI'O 3a 4 kypc, 3uMHSsA ceccust 8 8 8 48
YerBepThlii Kypc. 3UMHSAS CeCCHS
Pazgexa VIII. Tennoo6menHbie ammapaTsl 61
Tema 8.1 X
Termoobmennsle annapartsl (TA).




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJabTaThl &= .
OCBOCHIS: ° s Buabl 1 popMbI KOHTPOJILHBIX MePONIPUATHI,
: 2 2 5 3 2 obecrieYnBaIOLIMeE 110 COBOKYIHOCTH TEKYLIHI
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3.3.  Kparkoe conepkanrie y4eOHON TUCIIUTLTUHBI
HaumenoBanue pasgesia u
Ne Conep:xanue pasaeia (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 uaeanbHbIX Ia30B

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 MMPOLECCHI UACATbHBIX 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 paszeJia (TeMbl)

Paznen V. Benenue B Tenjionepenavy. llepeHoc TenioTbl TenJ10npoBoOIHOCTHIO

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 JKHIKOCTSX | razax. TermmooTaava 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 kunennu. TemmooO0MeH mpy KOHIEHCAIIHH.
KOHJICHCAlIUHU Tenioseie pr6]:.I

Paznen VIIl. TensioBoe uznyuenue. HectanmonapHasi TenJionpoBogHOCTH

Tema 7.1 | OcHOBHBIE 32aKOHOMEPHOCTH ®duznveckrie OCHOBHI M3ydeHus. Pacder termooOMena
TEIJIOBOT0 M3JTyUEHUS nznyueHueM. ConHeunoe nznydenue. CI0XKHBIH 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 umeHTsI Termonepeaayn. [ 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
IUITAHOM 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 TOCIETYIONIM KOHTPOJIEM:

Buasi u dpopmbr 4
HaumeHoBaHHe pa3jena ARTHIhOD =)
KOHTPOJIbHBIX 2]
/TeMBbl oucyuniuHbl, . . e
3agaHus 1Js CAaMOCTOATEILHOM MepONpUsITHH =
Ne i BbIHOCHMBbIE HA =
padoTsbl (Yy4UTBIBAIOTCHA NPU @
CaMOCTOSITeJIbHOE IDOBEXCHIN TEKYIIET0 =t
u3yyeHne posea vt 2
KOHTPOJIsA) =
Paznen | OcHOBHbIE OHATHS TEPMOJAMHAMMKH U 3aKOHBI H1€aJIbHOI0 ra3a
Tema 1.1 Tema 1.1 [IpopaboTath yueOHbII MaTepruan | ycTHOE 30
OCHOBHbIE OHATHUSA IO MPENJIOKEHHON YIeOHO cobeceToBaHUE T10
TEPMOTUHAMUKH. JTUTEPATYpPE ISl IOJTOTOBKH K pe3yapTaTtam
KOHTPOJIBHOH paboTe. BBINIOJIHEHHOM
[ToAroTOBUTH KOHCTIEKTHI U paboTsL,
= OTYETHI 10 J1a00PATOPHBIM MpOBEpPKa KOHCTIEKTOB
Tema 1.2 [lepBblii 3ak0H 5 patop POBEp
Tam U OTYETOB T
TepMoguHAMUKHU. pabota OTHCTOB 110
na60paTOPHBIM
Tema 1.3 TepMoHAMHYECKHE paboram
IPOLIECCHI UIEATBHBIX KOHTpOJIbHas paboTa
razoB
Tema 1.4. Bropoii 3akon
TEPMOIMHAMUKHU.
Pazpen Il PeanbHble rassl
Tema 2.1 PaBHoBecue [ToAroTOBUTH KOHCTIEKTHI U YCTHOE 30
TEPMOTMHAMHYIECKIX OTYETHI TI0 J1ab0pPaTOPHBIM cobecemoBaHuUE TIO
cucTeM U (a3oBbIC paboram pe3yabTaTam
epeXObl.
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Tema 2.2 Peanbnrle rassl. BBITIOJIHEHHOM
Ypasuenue Ban-nep- paboTHI,

Baansca. MPOBEpKa KOHCIIEKTOB
U OTYETOB 10
mabopaTOPHEIM

Tema 2.3 Bonsnaoit map. T-s u h-S paboram
JuarpamMmmsl BOJISTHOTO
napa. Bnaxxsslil BO31yx

Paznen |11 | lpoueccsl TedeHus: ra3oB u sKHAKOCTEH

Tema 3.1 IIpoueccsl TeueHust [1onAroTOBUTH KOHCIIEKTHI U YCTHOE 30
ra3oB 1 XKHUAKOCTEH. OTYETHI 10 J1a00PaTOPHBIM cobecezi0BaHHE TI0
JpoccenupoBanue. pabotam pe3yibTaTam

Tema 3.2 Ilepexon uepe3 BBITNIOJTHEHHOU
CKOpPOCTH 3ByKa. Coruio paboTsl,

JlaBans. (OcHOBHBIE MPOBEPKA KOHCIIEKTOB

TTOJIO’KEHUS ) 1 OTYETOB 1O
nabopaTopHbIM
pabotam

Paszgen IV | TennocuiaoBelie U X0JI0AUJIbHBbIE YCTAHOBKH.

Tewma 4.1 TepMonnHamMuveckne [IpopaboTath yuebHbI MaTepruan | ycTHOE 11
LIUKJIBI Fa30BBIX 10 IPEAJIOKEHHON y4eOHOH cobece0BaHKE TI0
TEIUIOCHIIOBBIX JUTepaType Ui MOJITOTOBKU pe3ynbTaTtam
YCTaHOBOK. nas. BBIIIOJIHEHHOM

Tema 4.2 TepMonnHamMuveckne IToAroTOBUTH KOHCIIEKTHI paloThI,

IIMKJTBI TTAPOBBIX OTYETHI 110 J1a00PATOPHBIM NpOBEpKa KOHCTIEKTOB
TEIUIOCHIIOBEIX paboTtam U OTYETOB TI0
YCTaHOBOK. 1a00paTOpHBIM

Tema 4.3 MeTtonp! aHaaHU3a paboTam
3¢ (EeKTUBHOCTH ITKIIOB nas
TEIUTOCHIIOBBIX
YCTaHOBOK.

Tema 4.4 KB X010 AMIBHEIX
yCTaHOBOK. TeroBble
HAaCOCBI.

Paszgen V. BBeaenue B Tensionepeaayy. IlepeHoc TensioTsbl TemJionpoBOIHOCTHIO

Tema 5.1 OcHoBHble MexaHu3Mbl | [IpopaboTars yueOHbII MaTepuan | yCTHOE 11
TIEPEeHOCca TEILUIOTHI. 0 TIPETIOKEHHON Y4eOHOH cobecei0BaHKE TI0

Tema 5.2 ITepeHoC TEMIOTHI JUTEpaType i IOATOTOBKU K pe3yabTatam
TEIIONPOBOJHOCTHIO KOHTPOJIBHOM padoTe. BBITTOJIHEHHOM

[TonroTOBUTH KOHCIIEKTHI U paboTsl,

OTYETHI 110 J1a00PATOPHBIM MPOBEPKa KOHCIIEKTOB

pabotam U OTYETOB 110
1a060paTOPHBIM
pabotam
KOHTpOJIbHAs paboTta

Pa3)1e.11 VI. OcHOBHBIE MOJI0KEeHNSI KOHBEKTHBHOI'0 MEePEeHOCa TEeNJI0ThI

Tema 6.1 OCHOBHBIE YpaBHEHHS [IpopaboTats yueOHbII MaTepuan | ycTHoOe 11
terooomena. [lomobue. | mo mpenmoxkeHHOM yueOHOH cobecemoBaHuUE TIO

Tema 6.2 Termmoodmen B JIATEepaType M MOATOTOBKH K pe3yibTaTaM
JKUJIKOCTSX U Tazax KOHTPOJIBHOM padoTe. BBITTOJTHEHHOM

Tema 6.3 TemnnooGMeH 1pu [ToArOTOBUTH KOHCIIEKTHI U paboTh,

KHUIIEHUU U
KOHJICHCAIIUHU

OTYETHI TI0 JTa00PATOPHBIM
pabotam

MPOBEpKa KOHCIIEKTOB
1 OTYETOB 110
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na0opaTopHBIM
pabotam
KOHTpOJIbHAs paboTta

Pazgexa VII. Tennosoe uznyuyenne. HecrauuoHapHasi TenJonNpoBOIHOCTh

Tema 7.1 OcHoBHBIE [1onroTOBUTH KOHCIIEKTHI U YCTHOE 11
3aKOHOMEPHOCTH OTYETHI 110 JTA0OPaTOPHBIM cobeceroBaHHE 110
TETIIIOBOTO M3TYUCHHS paboTtam pe3ysbTaTtam

Tema 7.2 Hecraunonapnas BBIIIOJIHEHHOMN
TEIIONPOBOTHOCTD paloTsI,

MPOBEPKA KOHCIICKTOB
U OTYETOB 110

nabopaTopHBIM
pabotam
Paznea VIII. Tensoo6mennblie anmapartsl
Tema 8.1 TemnooOoMeHHBIC [IpopaboTtatp yuebHbIil MaTepran | ycTHOE 61
armmapatsl (TA). 0 MPEAJIOKEHHON YIeOHOM co0eceIoBaHUE I10
nuteparype. [1oaAroToBUTH pe3yJbTaTam
KOHCIICKTBI U OTYETHI 110 BBITTOJTHCHHOM
J1a00paTOPHBIM paboTaM paboThI,

HPOBEPKa KOHCIIEKTOB
U OTYETOB MO
nabopaTopHbIM
pabotam

3.5. IIpuMeHeHHe >IEKTPOHHOTO 00YUCHHUsI, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUN

[Tpu peanuzanuu mporpamMmbl yueOHOW JTUCHUIUIMHBI MOTYT TPUMEHSTHCS TUCTAaHIIMOHHBIC
00pa3oBaTebHbIC TEXHOJIOTUH.

Peanmuzanmss mporpamMmbl  yuyeOHOW JUCHUIUIMHBI C TPUMEHEHHWEM JUCTAHIIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJOTHH perjaMeHTUpYeTcs JEHCTBYIOIIMMU JIOKAJIbHBIMU  aKTaMu
YHHMBEpCHUTETA.

OcyiecTBieHre y4eOHOW JeATENIbHOCTH MOXKET ObITh B JABYX BapHaHTax: OYHO WU C
npumeHerreM D0 u JIOT. [IpuMeHeHne TUCTaHIIMOHHBIX 00pPa30BaTENIbHBIX TEXHOJIOTHI BO3MOXKHO
10 3asIBJICHUIO 00yYaronuxcs, NogniucaHHoMy Oosee 85% uaeHamMu rpyIIbL.

B snexkTpoHHYI0 00pa3oBaTeNbHYIO Cpedy MOTYT HEepeHECEHbl OT/eNbHbIe BUbI yueOHOMH
NeSITeITbHOCTH

HCII0JIb30BaHHE 00beM, | BKJIOYeHHE B y4eOHbIH
ucnoiab3zopanue J0 u JOT
90 n 10T yac npouecc
CMEIIaHHOE JeKLUN 14 B COOTBETCTBUHU C
oOydeHue TIPAKTHYECKHE 3aHATUS 16 pacnucaHueM y4eOHbIX
3aHSATHH
HCII0JIb30BaHHNE ncnobsosanme 30 1 JOT 00beM, | BKJIIOYEHME B y4eOHBIH
90 u 10T yac npouecc
o0yyeHune y4eOHO-METOANYECKHE ITICKTPOHHBIE 195 OpraHM3arys
C BeO-TOZIEP)KKON | 0Opa3zoBaTeNbHBIC PECYPChl YHUBEPCUTETA CaMOCTOSITETIbHON paboThI
1 kareropun oOyJaronmxcs
Y4eOHO-METOINIECKUE DICKTPOHHBIC 13 B COOTBETCTBHUH C
o0Opa3oBaTebHbBIE PECYpPChl YHUBEPCHTETA pacnucanueM
2 KaTeropuu MIPOMEXKYTOUHON
aTTecTanuu
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4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIJIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1, CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMUPOBAHHOCTH KOMITETEHIUU (11).
Yposuu Hrorosoe Onenxka B Toka3aTean ypoBHs C()OPMHPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€eCTBO NATHOANILHOU = = =
. YHUBEPCAJIbHOM(-bIX) o0menpogeccHoOHAILHOM(-bIX) npogpeccuoHAIbHON(-bIX)
KOMIeTeHnu (-if) 0aJ1J10B cucreme . . N
8 100-6a/LILHOI 110 pesyIBTaTaM KoMIneTeHunu(-i) KOMIIETEeHUM KoMIeTeHunu(-i)
cucreme TeKyliei u VKL OIK-1
yut y WI-VK-1.1 WJI-OTIK-1.3
10 pe3yJibTaTaM NPOMEKYTOYH O
TeKyulei u aTTrecTaluu
NMPOMeKYTOUHOMH
aTTecTAlHH
BBICOKHIA 85 -100 OTJIUYHO 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
MPUMEHEHNUEM B HETUITMYHBIX
CUTYyaIUsX;

— 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 IPUMEHEHUS.

— 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
MaTeMaTHUYECKHUE MOJIEIN.
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Braangeer metomamu u
cpeacTBaMu 00pabOTKU U
aHaJIN3a MOJTyYaeMBbIX
AHAIUTUYCCKHUX ¥ SMITUPUICCKUX
JAHHBIX U UX HHTEPIPETAINCH;

— Brnaneer Metoamu perieHus 3a51a4 BEICOKOH CIIOKHOCTH Ha OCHOBE
MIPUOOPETCHHBIX 3HAHUH, YMEHHI 1 HaBBIKOB, C X IPUMEHEHUEM B
HETUIWYHBIX CUTYalUsX;

— Bnageer MeTogaMu u cpeAcTBaMU 00pabOTKU U aHAIU3a
MOJTy4aeMBIX aHATUTUYECKUX U IMITUPUUECKUX JTAaHHBIX U UX
HWHTEpOpETannei;

TOBBIILICHHBIH 65-84 XOPOILO O6yuarormuiicst: OGyuaroruiicst:
— 000CHOBaHHO M3JIaraer, — 3HaeT OCHOBBI TCXHHYECKOW TEPMOIMHAMUKH H TEIUIONEpe a4 B
AHAITM3UPYET M CUCTEMATU3UPYET | COOTBETCTBHH C MPOTrPaMMOi 00yUYEHHs [0 TAaHHOMY KYPCY, B TOM YUCIIe
M3YUYCHHBII MaTepHall, 4To OCHOBHBIE 3aKOHBI U [IPOLIECCHI MPEBPALLECHHS YHEPTHH U TIEPEHOCa
HpEeAIoIaraeT KOMILICKCHBII TEIUIOTBI; METO/bI IIPOBE/ICHHS PACYETOB MPOLIECCOB MEPEHOCA TEIUIOTHI,
XapaKkTep aHajn3a OpoOIeMbl IPU | METOABI pacuéra 3 HEeKTUBHOCTH TEILIOBBIX OATAHCOB
pelieHnn 3aaa4 6e30MacHOCTH TETUTOTEXHOJIOTMYECKUX YCTAHOBOK;
KU3HEEATEIBHOCTH; — HEeIOCTATOYHO IOJHO BOCIIPOM3BOAUT U OOBSICHSCT MPOIICHHBIH
— MpPaBHIBHO MPUMEHSIET y4ueOHBIIl MaTepual, HeTOCTATOYHO YBEPEHHO OOBICHAET BO3MOXKHOCTH U
TEOPETUYECKHE TIOJI0KEHHUS IPU HAIPABIICHHS IPAKTHYIECKOTO IPUMEHEHHS MOy YCHHBIX 3HAHHH.
PEILICHUH PAKTUYECKHX 337124, — VMeer pelarh TUIOBBIC 331a4l TEXHUYECKOH TePMOTHHAMUKH H
BJIAJICET HEOOXOMMMBIMH JUISl 3TOTO | TEIUIONEepeAayr MOBBIIICHHOM CII0)KHOCTH HA OCHOBE BOCIIPOU3BEICHUS
HaBBIKAMU U TPUEMAMH; CTaH/APTHBIX AJITOPUTMOB PELICHHUS, OCBOCHHBIX B IPOLECCEe 00YICHUS.
— OTBET OTPAXKAET MOJIHOE 3HAHWE | — BrageeT MeTOJaMu PELICHUS THIIOBBIX 33/1a4 MOBBIIICHHOM
Marepuaa, ¢ He3HaYUTEIbHbIMU CJIOKHOCTH Ha OCHOBE IIPHOOPETEHHBIX 3HAHU, yMEHUH 1 HaBBIKOB, C UX
npobesamu, 101y CKaeT NPUMEHEHHUEM B HETHIIMYHBIX CUTYAIHsIX.
€JIMHUYHBIC HeTPyObIe OMMUOKH. -

0a30BbIl 41 - 64 YIOBJIETBOPUTEIHHO OOyyatomuiics: OOyyarowmuiics:

- HCIIBITHIBAET CEPhE3HBIC
3aTpyJHEHHS B IPUMEHEHUU
TEOPETHUECKUX MOJIOKCHHUH TTPH
PEIICHNY MPAKTHIECKUX 3a]1a9
CTaHJIAPTHOTO YPOBHSI CJIOXKHOCTH,
HE BIaJ€ET HEOOXOIUMBIMU JIJIS
ATOTO HAaBBIKAMH U MPUEMAMU;

- OTBET OTPAXKAET B LIEIIOM
c(hopMHUpPOBaHHBIE, HO
coJiep KaIre He3HAYNTEIIbHbIE
MpOoOeITbl 3HAHUS, TOITYCKAIOTCS
rpyObIe OmHOKH.

— JIEMOHCTPHUPYET TEOPETHUECKUE 3HAHHUS OCHOBHOT'O Y4eOHOTO
MaTepuala JUCIUIUTNHBI B 00beMe, HEOOXO0IMMOM JIJIsl TaTbHEHIIero
ocBoenusa OITOIT;

— 3HaeT OCHOBBI TEXHUYECKOH TEPMOJMHAMHUKH U TETUJIONEepeaayuu B
COOTBETCTBUH C MPOrpaMMoii 00yUeHHS [0 JAHHOMY KypCy, B TOM YHCJIe
OCHOBHBIE 3aKOHBI U MPOIIECCHI MPEBPAIICHHS SHEPTUN U TIEpEeHOCa
TEIUIOTHI B HEAOCTATOYHO IIOJHOM 00BEME;

— HEYBEPEHHO OOBSCHIET TEOPETUYESCKHUE MOOKEHUSI, BOBMOYKHOCTH H
HaNpaBJICHUS MPAKTUUECKOTr0 MPUMEHEHHUS NPOUJEHHOIO MaTepurarna.

— VYMeerT pemiaTh TUMOBBIE HE CIOKHBIE 3a/1a4U TEXHUYIECKOU Tep-
MOJMHAMHKH U TETIJIOTIEpEaun Ha OCHOBE BOCIIPOU3BEICHUS
CTaHJIaPTHBIX AJITOPUTMOB PEIICHUS.
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— C tpynom nmoaOupaet METOIbI
U CPEACTBA ISl PEIICHUS
BO3HHUKAOIIUX 3344 [IPH
Hay4YHOM HCCJICJIOBAHUN
po0JeMm;

HETUITUYHBIX CUTYyalHsAX

— BraneeT HEKOTOPBIMU METOJaMH PELLIEHUs TUTIOBBIX 33]a4 Ha OCHOBE
prOOPETEHHBIX 3HAHUH, YMEHHUI 1 HABBIKOB, C X MPIMEHCHNUEM B

HU3KHN

HeyoBIeTBopuTeNnbHO | OOydarommiics:

3aHATHUAX U B XOI€ HpOMe)KYTO‘IHOﬁ aTTCCTAlluH,

CJIOKHOCTH, HC BJIaACCT HCOGXOZ[I/IMLIMI/I JJIA OTOTI'O HaBbIKaMHU U HpI/IéMaMI/I;
—  BBIIIOJHACT 3aJaHuA TOJbKO I10 06p3311y 1 IOJ PYKOBOJACTBOM HPEIIOAAaBATEIIA;

B 00beMe, He0OX0IMMOM JIJIsl AaJIbHEHIIICH yUeObl.

—  IIeMOHCTpHpYeT HparMeHTapHbIC 3HAHHS TEOPETHISCKOr0 U MPAKTUIESCKOTO MATEPHAIT 110
TEXHUYECKOH TePMOIMHAMIKE U TEIUIONepeaaye, JOIyCKaeT rpyOble OIMMOKH MPH ero U3JI0KEHUN Ha

—  UCTIBITHIBAET CEPhE3HBIC 3aTPYIHEHMSI B TPUMEHEHNH TEOPETUYECKUX TIOJI0KEHUN TIPU pElIeHUU
MPaKTHUYECKUX 3aJja4 TEXHUUECKON TepPMOANHAMUKY U TEIUIONepenady CTaHAAPTHOrO YPOBHS

—  OTBET OTpakaeT OTCYTCTBUE 3HAHUIT HA 6A30BOM YPOBHE TEOPETUIECKOIO U MPAKTHYSCKOr0 MaTepuasa

S. OIIEHOYHBIE CPEJCTBA JJISI TEKYIIETO KOHTPO.JIS YCIIEBAEMOCTH U IIPOMEKYTOYHOM
ATTECTAILUU BK/IIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIIUXCHA

[Ipu mpoBeneHNN KOHTPOJISI CAMOCTOSITENILHOM paboThl 00yYaroMMXCsl, TEKYIIEr0o KOHTPOJISI U TPOMEKYTOUYHOM aTTeCTalluy MO Y4eOHON TUCIUIIINHE
«TexHuyeckas TepMOJMHAMMKa M TEIUIONepeiaya» MpoBepseTCsl YpOBEHb CPOPMHUPOBAHHOCTH y OOYYAIOLIMXCSl KOMIIETCHIIMH U 3alUIaHUPOBaHHbIX
pe3yIbTaTOB OOYYEHUS TI0 AUCIUILTHHE, YKa3aHHBIX B pa3jelie 2 HaCTOSIIEH MPOrpaMMBbl.

5.1. @®opMmbl TEKYILIEr0 KOHTPOJSA yCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aaHUMN:
Ne DopMmbI ®opmupye
. Masi
1| TEeKyILIEero IIprmepbI TUIIOBBIX 3a1aHU
KOMIIETEHI]
1 KOHTPOJIS
sl
KoutponbsHas VK-1:
pabota 1 o HeueTHblii BApHaHT UA-VK-1.1
Pasneny | 1. Kakosa 6yeT IIOTHOCTh Ta3a IpH TemmepaType t, °C, 1 JaBIeHHH p, MM. PT. cT., eci 1pu 0 °C u 101,3 kIla ona pasna py, | OIK-1
«OCHOBHbBIE Kr/v, HJT-OITK-1.3
HOHSTHS 2. Kakoit 00beM 3aHEMaeT m, KT, ra3a, IpH TeMieparype tz, °C, u qaBieHun p,, MIla.
TEPMOMHAMUKH 3. B nununaape aunamerpoM d, M, COepKUTCS V, M, BO3JlyXa IpU JaBJICHUU U TeMIieparype ps, klla, u t3, °C.

Jlo kakod TeMIepaTyphl JOJDKCH HarpeBaThCA BO3IYX MPH IMOCTOSHHOM JABICHHUU, YTOOBI ABIXKYIIIHUACS O3 TPEHUS MOPIICHb
moAHsuIcs Ha h, M.
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Ne ®opMmbI Popmipye
. Mas
n TEeKyIero IIpuMepsbI TUIIOBBIX 3a1aHUAN
KOMIIeTEeHII
n KOHTPOJIs
s
¥ 3aKOHBI 4. Cxatblil BO3IYX B OaJIOHE MMeeT TeMIieparypy ts, °C. Bo Bpems moxkapa temnepaTtypa Bo3ayxa B OaJIOHE MOJHsIIACh O
ueanbHoro raza» | 14, °C.
B3opBetcs am 6ayioH, eciy U3BECTHO, YTO NPH JaHHOW TEMIepaType OH MOXET BBIIEp)KaTh AaBieHue He Oonee P4, MIla?
HavansHoe naBnenue ps, Mna.
5. OOBeMHBIH cOCTaB CyXHX IIPOAYKTOB CTOPAHUSI TOILTHBA (HE COAEPKALINX BOASHBIX MapoB) ciaexytomuii CO2, %, 02,%, N2,
%.
Haiiti kaxyIyrocss MOJICKYJISIPHYIO Maccy 1 ra30BYIO MOCTOSIHHYIO, @ TAKXKE IUNIOTHOCTD U YACNbHBIH 00bEM NPOIYKTOB CrOpaHMs
npu Ps, x[1a u ts, °C
Tabauya K. 1.
N P4, P4, COz, | Oz, | Nz |ps,
Bap | t4,°C | T4,°C | Mma | 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
25 400 9,3 2,5 15 8,4 76,6 | 97 768
KontponpsHas Koumponvnaa paboma 2. VK-1:
pabota 2 1o HeueTHble BAPHAHTHI H/-VK-1.1
pasaeny 1. B 3aKkphITOM cocyzie eMKOCTBIO V M°, coepKUTCs BO3IyX IpH AaBieHud pi1, MIla, n temmeparype ti, °C. B pesynsrate | OIIK-1
«OCHOBHBIE HW30XOPHOT'0 OXJIAXKICHHS COCYJa BO3AYX, colepkamuiicsa B Hem, Tepser Q, k/[x. [IpuHUMas TermioeMKoCTs BO3yxa moctosHHou, | M/[-OI1K-1.3
OHSTHS OTIPEJIEINTh, KAKOE JIaBJICHHUE U KaKasi TeMIIepaTypa yCTaHAaBIMBAIOTCS MOCIIE 3TOTO B COCY/IE.
2. B unnmHape HaXOMUTCA YTISKUCIBIN Ta3 MU JaBieHun p2, MIla, u remnepartype tz, °C. OT Bo3ayxa OTHUMaeTcs TEIuIoTa
TEPMOAUHAMUKHU _ °
Ipu p = const TaKUM 00pa3oM, 4TO B KOHIIE TpoIlecca yCTaHaBIMBAaeTCs TeMieparypa ta, °C. O0beM muuaapa Vo, 1. OnpeaenuTsb
U 3aKOHBI

nacaJbHOIro ra3za»

KOJINYECTBO OTHATON TETJIOTHI, KOHEYHBIH 00BhEeM, H3MEHEHHE BHYTPEHHEH SHEPTHH U COBEPIICHHYIO paboTy CxKaTHs.

3. Ilpu u30TepMHUUECKOM CXKATHH V3, I, BO3JyXa C HAYaJIbHBIMU NlapaMmeTpamu p3, MIla, u t3, °C, otBomutcs Qs, Kk, TEIOTHI.
OnpenenuTb KOHEYHBIH 00HEM B KOHEYHOE JTaBIICHUE.

4. Bozaymselit 0ydep cocTONT U3 HUIHHAPA, MIIOTHO 3aKPBITOr0 HOABIDKHBIM NopinHeM. JniHa nmunuHapa €, cM, a THaMeTp
d, cm. ITapameTps! Bo3ayxa, HaXOASIIErOCs B LMWIIMHIPE, P4, MIa, u t4, °C. Onpenennts paboTy Ha agnabaTniecKoe cxkaThe BO3ayXa,
€CITH JABMXKYILHUIics 0e3 TPeHNUs MOPILEeHb IPOABUHETCS HA d, cM. HaliTi KoHeYHOe J1aBiIeHHe 1 TeMIIeparTypy.

5. Vs, M® Bo3yxa npu jgasnenuu ps, MIla u temneparype ts, °C, pacumpseTcs Mo IMOJUTPOIE 0 TPEXKPATHOTO oObeMa
nasieHus psi, MIla. HaliTi moka3sarens mojauTporsl, paboTy paciIMpeHus], KOJIMYEeCTBO COOOIIEHHOW M3BHE TEIUIOTHl M U3MEHEHHE
BHYTPEHHEH YHEPIUU.
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Dopmupye
Ne DopmMbI I;,a,,py
1| TEeKYLIEero IIpuMepbI TUNOBBIX 3aJaHU
KOMIIETEHI]
11 KOHTPOJISA
us
Tabnuya K.2.
N
Bap fyem | dy,em | a,em | ps, Mma | t4,C | Vs,M3 | ps,Mma | ts5,C | psi, MIla
50 20 40 0,1 20 3 0,4 60 0,15
2 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
3amumra Onpenenenue cpeiHeii n300apHOH TEIIOEMKOCTH BIaXKHOT'O BO3/1yXa VK-1:
1a60paTOPHBIX 1) Yro Takoe TemI0eMKOCTh? H-VK-1.1
pabot 3 Kype 2) Yro Takoe yaenbHas TeIIOEMKOCTh? OIIK-1
3) Kakas GriBaeT yaesbHas TEMIOEMKOCTb? HJ[-OI1K-1.3
HzydeHne mporiecca OCyIIeHUs BIAKHOTO BO3IyXa
1) Yro Takoe BIaXHbBIH BO3IyX?
2) T'a30Bblif COCTaB BO3IyXa
3) Kakumu nmapameTrpaMu xapakTepHU3yeTcsi COCTOSHHE BIAXKHOTO BO3ayXa?
OrnpeieneHre CBONCTB BIAKHOTO BO3IYXa.
1. B deM cocTouT 1emnb 1abopaTopHOn paboThI?
2. JIyis 9ero UCMoJIb3yeTCs BIKHBIN BO3LYX?
3. W3 yero cocTOMT BIIAXKHBIH BO3AYX?
OnpeeneHre CBOUCTB BOJIBI M BOJITHOTO Iapa ¢ MOMOIILIO TAOJIHUIL M JUArPAMMBbI COCTOsH h-S
1) B kauecTBe 4ero B TEINIOTEXHHUKE UCIOIb3YIOTCS PA3INYHBIC )KUIKOCTH U UX Maphl?
2) Tlouyemy Boja MOJy4YHIIa IIMPOKOE PACIPOCTPAHEHHE B KAYECTBE TEIIOHOCUTEISI?
3) Kak obpasyercs map?
MuauBunyansHoe BAPHUAHT Ne 1 VK-1.
JIOMAIITHee o Kypcy ~TepmoauHaMuka‘ Hi-VK-1.1
3ananue. Pasgen OIIK-1
Mk cocTOUT U3 CIeAYIOIIMX MTPOLIECCOB: HJI-OIIK-1.3

«TermnocuiioBele 1
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Ne ®opMmbI Popmipye
. Masi
1 TEeKyLIEero IIpuMepsbI TUIIOBBIX 3a1aHUAN
11 KOHTPOJISA e
us
XOJIOAUIbHBIE (1-2) V=_Const
YCTaHOBKH» (2-3) S=Const
(3-4) n=Const
(4-5) T=Const
(5-1) P=Const
Pabouee Temo — H,O [Noxazarens momuTpoIHOTO Tporiecca N = 1,2
P1 = 0,4 6ap Pz = 3'P1 P4 = Pz
Ti1=0°C T3 =700 °C
Paccuurars:
1) mapametpsi (P, V, T) B kax10# Touke nukiIa u QyHKIIUN
cocrostamst (U, h, S);
2) Teroty, paboTy pacIlMpeHus, U3MEHEHHE BHY TPEHHEH SHEPI 1Y,
3) TepMUYCCKUIM KOAPPHUIUEHT MOJIE3HOTO ACHCTBHS [IUKIIA;
I'a3 cunraTh HOCATBHBIM, €r0 TEIUIOEMKOCTh — 3aBHCAILICH OT TEMIIEPATyphl, IPOIECCH — 0OPATUMBIMHU.
[IpencraBuTh CBOAHBIC TAOIHIIEI TAPAMETPOB U GYHKIIUH COCTOSHHUS TS KAXKIOW TOYKH IUKJIA,
[pencraButs nukn B Macmtabe B P,V u T, S nmarpammax. J[7s BEIYEpUYMBAHUS IHUKIA IIPH HEOOXOJUMOCTH PACCUUTATH
HECKOJIBKO MTPOMEXYTOUHBIX ToueK. Cuntathb, yto S = 0 nipu To = 273,15 K u Po = 0,1 MIla.
KouTtponwsHas Konmpononas paboma Ne3 VK-1:
pabora 3 o 1. OnpenenuTs TOMMHHY U30JAIUU C KOAPOHUIMEHTOM TEIUIONPOBOTHOCTH Ayi, BT/(M-°C), KOTOpPYIO HYXHO MONOXUTH Ha | M/[-VK-1.1
paszeny IUIOCKYIO CTEHKY, M3TOTOBJICHHYIO W3 CTadH TOJIIMHOW 811, MM, C KOI(PQPHUIMEHTOM TEILIONPOBOAHOCTH A1, BT/(M:°C), utobsr | OIIK-1
«BBejieHue B TEIUIONOTEPH STOU CTEHKH YMEHBIIUINCh B 2 pa3a [0 CPABHEHHIO C HEM30JIMPOBAHHOM CcTeHKOM. B pacuere mpunsats cnenywoiue | M/]-OIK-1.3
Temonepeady 3HaueHHus1 KOd()(PUIMEHTOB TEIIOOTAAYH: OT ropsuel *KUIKOCTU K cTeHKe 011, BT/(M?-°C), OT CTEHKH K OXJaxKAIOMIeH KUIKOCTU
TTepeHoc TeroTs! a2, Br/(M?*°C) (Tabnuna K3.1)
CILIOMDOBOHOC Tabmuma K3.1
TEIUIONPOBOIHOCT . . o o
L}O)J)] poBOZ Ne sapmaHTa | Aui, BT/(M-°C) | Arg, BT/(M-°C) | 811, Mm | aui, BT/(m?-°C) | oz, BT/(m?°C)
1 0,116 54,5 6 116 23

2 0,111 48,8 5 166 20
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®opMmbI
TeKyuniero
KOHTPOJIsA

IIpuMepsI THIOBBIX 3aiaHUH

Dopmupye
Mas
KOMIIETEHI]
ust

‘ 3 ‘ 0,119 47,8 4 ‘ 123 ‘ 27

2. BBIYHCANUTD MOTEPIO TEIIIOTHI ¢ 1 M HEU30JIUPOBAHHOTO TPYyOONPOBOAa AuaMeTpamu Oo1/d22, IPONTOKEHHOTO HAa OTKPBITOM
BO3JlyXe, €CJIM BHYTPH TpYOBI IPOTEKAET BOJIA CO CPeAHEH TeMneparypoil t.oi, °C, u TemnepaTypa OKpyKaromero Bo3ayxa o, °C.
Koadpunment remnonpoBogHocTH MaTepuana TpyOsl A, Br/(M-°C). KoaddunueHT Temmoornaun ot BoJgbsl K CTEHKE TPYOBI 01,
Bt1/(M?°C) 1 0T TpyOBI K OKpYKaroleMy BO31yXy 022, B1/(M?°C).

OrmpeneNuTh TaK e TeMIIepaTypy Ha BHYTPSHHEH U BHELIHEH TOBEPXHOCTSX TPYOBL.

OrmpenesuTh TEIJIOBBIE IIOTEPH, €CIH ITOT TPYOOIPOBOI IMOKPHIT CJIOEM H3OJSLMH TONIMHON 81, MM. KoadduuueHt
TEIUTOTIPOBOTHOCTH M3OJAINHU A2, BT/(M:°C). KoaddumueHT TemmooTnayn OT MOBEPXHOCTH TEIUIOM3OJSIHNA K OKPYKAIOMEMY
BO3/LYXY 023, BT/(M?-°C). BBIMHCIUTE Tak ke TEMIIEPaTyphl Ha BHEIIHEI MOBEPXHOCTH TPYOBI M Ha BHENIHEH MOBEPXHOCTH H30JISIIUN.
(Tabauma K3.2).

Tabauna K3.2

Ne Bap-1a | d21, MM | d22, MM | twas, °C | twas, °C A2, o, 2 61, mm Az, s,
® 8ap ! ’ " " Bt/(m-°C) Bt/(m2-°C) Bt/(m2-°C) ! B1/(m-°C) Bt/(m2-°C)

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 tpyGomposoay auamerpamu Ozi/dsp, MM (TEMIONPOBOAHOCTH Marepuana A3, Br/(M:-°C)), HOKpBITOMY H30JSIHUEH
TOJIMHON 02, MM (TEIJIONPOBOIHOCTD M30JIALUH Ay3, BT/(M-°C)), NpoX0UT HACHIILIEHHBIH map aasieHueM P, klla.

Onpenenuts CyTOYHYIO MOTEPIO TEIUIOTHI C y4acTKa TPyOOIpoBoja JUIMHON £ M U TeMIepaTypy HapyXHOW HNOBEPXHOCTH
M30JIAIMH, €CIM KO3(P(UIMEHT TEIJIOOTAaYM OT 1apa K CTEHKE TPYObl as1, BT/(M?°C) M OT BHEIIHEH MOBEPXHOCTH H3OJIALMH K
OKpYKalollleMy BO3IyXY 032, BT/(M?°C). TeMnepaTypa oKpy KaloLlero Bo3ayxa ty, °C . (Tabnuua K3.3)

Tabmuna K3.3

BaNpc-’Ta :.3,\1/: :.3:/: BT/?;;:°C) :!:Vl A, Br/imeC) | P,k | & m BT/?;IZ’-T) BT/(G:Z’-"C) e, °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
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Ne DopmMbI EUERIE
1 TeKylero IIpuMepsI THIOBBIX 3aiaHUH vait
Il KOHTPOJIs OGRS LY
s
KonTponbhas 3agaua 1 VK-1:
pa6oTa 4 1o Toukas mactuna JUIHHOIA lo, M ¥ mmpuHO# b, M 0OTekaeTcs PoJOIBHBIM HOTOKOM Bo3xayxa (puc). Ckopocts u TeMneparypa | M4-VK-1.1
pazzenam Ha0eraroIero NoToKa paBHbl COOTBETCTBEHHO Wo, M/c, to, °C. TemmepaTypa noBepXHoCTH muacTuHsl te, °C. OIIK-1
«OCHOBHBIE Wy ¢ HJI-OIIK-1.3
TIOJIOKEHHUSI _— yas
KOHBEKTUBHOT'O —
nepeHoca — e i -
TEIJIOTHI», tﬂ
«Temnooe Ompenenuts CpeqHUH 10 JUTHHE IIACTHHBI KOY(QOUIHEHT TEIUIOOTAaYN U KOJINICCTBO TEILIOTHI, OTJaBacMOH IUIACTHHOM
H3TyICHHC) U BO31yXy. (Bapuautst cm. Tabnuiy K4.1)
«TennooObMeHHbIE
anmaparbs» 3amaya 2

TpyOuathlii MOJOTpEeBaTEeNIb MPEANONIATacTCs BBIMOJIHUTE U3 TPyO muamerpom d, mm,
PAacIoNOKEHHBIX B TOpsiKe (0 BapHaHTaM) ¢ MOTEPEYHbIM M MPOMOIBHBIM Iiaramu Si = Sy = 2,5d.
Yucso TpyO B OHOM Psily MOMEPEK MOTOKA BBIOPAHO M, YKCIIO PSIOB N (CM. PUCYHOK).

Temneparypa Bo3ayxa, IOCTyHamLIero B Mogorpesarenb, tx,°C, Ha BbIXo#e u3
momorpeBateis t,o°C. Temmeparypa HapyKHOI moBepXHOCTH TpyO 3a1aHa u paBHa t., °C.

Kakoii 1iauHBI 10IDKHBI OBITH TPYOBI, YTOOBI IPH CKOPOCTH BO3/yXa B Y3KOM CEUCHHUH ITydKa
W, M/C KOJIMYECTBO TEIUIOTHI, TIepeaaBaeMoil Bo3Lyxy, coctapuio Q, kBt. (BapuanTsl cMm. Tabnuiy
K4.2)

3agaua 3
Onpenenuts K03(GPUIHEHT TEIUIOOTAAYM W TEMIICPATYPHBIH HAMOP MPH IMy3bIPHKOBOM KHUIIEHWH BObI, €CJAH TEILIOBAs
Harpyska OBepXHOCTHU Harpesa q, MB1/m2. Boja Haxomutces noj nasienuem P, MITa. (Bapuautsl cm. Tabmuiy K4.3)

3anaua 4

Harper cranpHO# 0OJBaHKH OCYHISCTBISCTCA B My(QEIbHOW MeYd ¢ TeMIepaTypoil ee cTeHoK t¢,°C. CrerneHb YepHOTHI
MOBEPXHOCTH CTAJBHOIN OOJIBAHKH €1 (CpemHss 3a MEPUOJ| HATPEeBa) W CTEIEHb YEPHOTHI MIAMOTHOM CTEHKH MYy(eIhbHOH Hedu &o.
CoOTHOIIIEHHE TOBEPXHOCTEH, YUACTBYIOIIHMX B JIy4UCTOM TerioooMeHe, pasHo Fi/F;.
BbIuucauTh 3HAYEHHE TUIOTHOCTHU JIYYHCTOTO MOTOKA, €CJIK TemrepaTypa 6onsanku ts, °C. (Bapuantsl cM. Tabnuiy K4.4)
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DopMbI
TEKYLero
KOHTPOJISI

IIpuMepbl THIOBBIX 3aIaHUI

Dopmupye
Mast
KOMIIETEeHI]
Hsl

Taoaunna K4.1

Bapuanm lo, m b, m Vo, m/c to,°C t.,°C
1 2,2 1,4 31 30 100
2 2,4 1,3 2,9 20 80
3 2,6 1,1 2,8 30 70
Taoauua K4.2
Bapuanm IHlopsdok dyymm | M| N | twe1,°C | tw2,°C | 1c,°C | w, m/c | O, kBm
1 IaXMaTHOE 40 716 30 90 160 11 128
2 KoppumopHoe | 42 6 |4 40 80 140 12 120
3 IaXMaTHOE 44 917 30 110 155 13 130
Taoauna K4.3
Bapuanm q, MBm P, Mna
1 15 1
2 1,2 1,2
3 1,3 1,1
Taonuua K4.4
Bapuanm t, °C ts °C &1 & Fi/F2
1 950 40 0,7 0,9 1/4
2 900 50 0,75 0,7 1/3
3 850 30 0,6 0,75 1/2
4 990 100 0,85 0,65 1/5
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Dopmupye
Ne DopmMbI I;,a,,py
1 TEeKYLIEero IIpuMepbI TUNOBBIX 3aJaHU
KOMITETEeHII
n KOHTPOJIsI
usl
3ammra Onpenencnre kK03 GUIMECHTA TEIUIOOTAAYH IPU CBOOOTHON KOHBEKIIUU BO3YXA. VK-1:
71a00PaTOPHBIX 1) Yro takoe TemiooTaa4a (KOHBEKTUBHBIHN TEI000MeH)? H/-VK-1.1
pabot 4 Kypc 2) YcnoBusi BOSHUKHOBEHHUSI KOHBEKTHBHOTO TEIJIO0OMEHA. OIlIK-1
3) C mOMOIIBIO Yero OCYIIECTBISETCS TIEPEHOC TEILIOTH IPH TETIO0TAAYe? H/[-OIIK-1.3

Onpenenenne k03hGUIIEHTA TEIUIOOTAAYH TP BHEITHEM 00TEKaHUH OIMHOYHOH TPyObI
1) C noMomIpbi0 4ero MmoJaroTcs TEIIOHOCUTENN B TEMIIO0OMEHHBIE amapaThl?
2) VYcnoBue BO3HUKHOBEHHUSI KOHBEKTUBHOT'O MEPEHOCA TEIUIOTHI MEXK/Ty TEIJIOHOCHTENIEM U COMTPUKACAIOIICHCS ¢ HUM
MOBEPXHOCTHIO TBEPAOTO Tena?
3) Yro Takoe KOHBEKTHUBHBIH TEII0000MEH?
W3yuenue npoiiecca TEIUIONepeiadyr B TCIIIO0OMEHHOM armnapaTe
1) Yro Takoe Tert00OMEHHBIH ammapar?
2) Kaxkwue ObIBatOT TEII000MEHHUKH? (10 HA3HAYEHHUIO U TI0 CIIOCO0Y Mepeaayn TEIIOThI).
3) YTO MOKET HCOJIB30BATHCS B KAYECTBE TEIIOHOCHUTENS B TEMIIOOOMEHHUKAX ?

Hcnpiranme [za6OTH Ha[!OKOMH[)eCCI/IOHHOﬁ XOHOQHJ’IBHOﬁ MallrHbI

1) B kakux TEXHOJIOTHYECKHX MpOLEccax B PA3IUYHBIX OTPACIIAX NPOMBIIUICHHOCTH (B YaCTHOCTH, JIETKOH) MOTYT NPHMEHSTHCS
HHU3KHE TeMIIEepaTyphl U IS 4ero?

2)  Yto Takoe UCKYyCCTBEHHOE OXJIaXKAeHHE?

3)  BrTopoii 3aK0H TEPMOMHAMHUKH.

Mzyuenne paboThl HApOCUIOBOH YCTaHOBKH

1) Yo takoe BoasHO# map?

2)  Kakoii map Ha3bIBaeTCs BIaKHBIM HACBIIIICHHBIM, CyXHM HACBIIICHHBIM, TIEPETPETHIM?
3) Tlokasarenu CBOWCTB BOASHOIO mapa.
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5.2. Kpurepuu, miKagbpl OLEHUBAHUSA TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH

HaumenoBanue
OLICHOYHOI0
cpeacraa
(KOHTPOJILHO-
OLI€HOYHOI0
MepOonpUATHS)

Kputepun onenmBanus

IIxaabl olleHUBAHUS

100-0ans1pHast
cucremMa

IIaTnoannLHas
cHuCcTEMA

3ammTa 1a60paTOPHBIX
pabort

JlaH moNHBIA, pa3BEepHYTHIN OTBET HA MMOCTABIEHHBII BOMIPOC (BOMIPOCHI), TOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, MPOSBIISIONIASACS B CBOOOTHOM
OTIEpPUPOBAHUY TTOHITHAMH, YMEHUH BBIIEIUTH IPUIUHHO-CIIE/ICTBEHHBIE CBSI3U.
OOyJaromuiicst JTEeMOHCTPUPYET TITyOOKHE U IPOYHBIE 3HAHUS MaTepHalia 1o 3aJJaHHBIM
BOIpOCaM, UCUEPIIBIBAIOIIE U TIOCIEI0BATENbHO, TPAMOTHO U JIOTUYECKH CTPOHHO €ro
u3Jjaraer

5 6ayutoB

5

JlaH MONHBIA, pa3BEepHYTHII OTBET HA MTOCTABIEHHBII BOMIPOC (BOMIPOCHI), TOKa3aHa
COBOKYIHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, 10Ka3aTeNbHO PACKPBITHl OCHOBHBIE
IMMOJIOKCHU A JUCHUIIJIMHBI; B OTBETC MPOCIICIKUBACTCA Y€TKad CTPYKTYypa, JIOru4ecKasd
M0CJIE0BATENBFHOCTD, OTPAXKAIOLIAsl CYLTHOCTb PACKPBIBAEMbIX IOHSITHUH, TEOPHH,
sBrieHNH. OOyJarOIIHiAcCs TBEPIO 3HAET MaTEPHaI IO 3aJaHHBIM BOTIPOCaM, TPAMOTHO U
II0CJIEJ0BATENBHO €r0 U3/1araeT, HO JOIyCKaeT HECYILIECTBEHHbIE HETOYHOCTHU B
OIIpEJICJICHUSIX.

4 damna

JlaH MOJHEBIM, HO HEAOCTATOYHO MOCJIEOBATENBHBIN OTBET HA TIOCTaBIEHHBIH BOIPOC
(BOIIPOCHI), HO IPH ITOM MOKA3aHO YMEHHE BBLACIUTH IPUUUHHO-CIIEICTBEHHBIE CBS3H.
OTBeT JIOTHYEH M U3JI0KEH B TepMUHAX Hayku. OOydaronuiics BiajeeT 3HaHUIMH
TOJIBKO 110 OCHOBHOMY MaTepually, HO He 3HaeT OTAEJbHBIX JeTalleil U 0COOEHHOCTEH,
JIOITyCKaeT HETOYHOCTHU M UCTIBITHIBAET 3aTPYAHEHUS ¢ GOPMYJIMPOBKON ONIpeiesIeHUH.

3 daiuta

JlaH HeIOJIHBINM OTBET, MPEACTABIISAIONIMI COO0M pa3po3HEHHBIC 3HAHUS 110 TEME BOIPOCa
C CYIIIECTBEHHBIMH OIMOKAaMU B OompeeneHusX. [IpucyTcTBYIOT pparMeHTapHOCTb,
HEJIOTHYHOCTH U3N0keHrs1. OOydaronuiicss He 0CO3HAET CBS3b JAHHOTO MOHATHS,
TEOPHH, SIBIEHUS C IPYTUMHU 00BEKTaAMH AUCIHUILIHHBL. OTCYTCTBYIOT BBIBOJIBI,
KOHKPETHU3aUA U 10Ka3aTCIIbHOCTb U3JI0KCHUA. Peusn HErpaMoOTHas. JIOHOHHI/ITCHBHI)IG
N YTOUHSAIOIIHE BOITPOCHI IMPENoJaBaTe/id HE IPUBOJAT K KOPPEKIIUNU OTBETA
00y4aroIerocs He TOJIbKO Ha TIOCTABJICHHBIN BOIPOC, HO M Ha JIPYTHEe BOIPOCHI TEMBI.

0-2 6auioB

He IMOJIY4Y€HBI OTBETHI 110 0a30BBIM BOIIpocaM JUCHUILINHBI.

0 6ayutoB

He IMIpUHUMAJ y4aCTusd B KOJUIOKBUYMC.

0 6ayutoB

Konrponbnas pabora

O6yqa}0mnﬁc51 ACMOHCTPUPYCT I'paMOTHOC PCIICHUC BCCX 3a/la4, UCIIOJIb30BAHUC

5 6ayutoB
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HaumeHnoBanune
OLICHOYHOI0 IIxanbl oeHUBAHUS
(Kggif)f;i?{o- Kpurepumn ounenuBaHus
100-6anabHast IIaTubanabHas
OHEHOTHOTO CUCTEeMa cucrema
MepOonpHusATHS)

1,2 MPaBUIIBHBIX METOAOB M (GOpMYJT [UIsl PElICHUs IPH HE3HAYUTEIBHBIX BEIYUCIUTEIBHBIX
MTOTPENTHOCTAX (apu(METHUECKHUX OIMTHOKAX);
[IpoaeMOHCTpHUPOBAaHO HCITONB30BAHUE MPABMIIBHBIX METOAOB U (POPMYJI IIPHU PEIICHUN 4 6amna 4
3a7ia4 MPH HAIMYHMHU CYIIECTBEHHBIX OMMOOK B | U3 HUX;
OOyuaromuiicsi ICTIOIb3YET BEPHBIE METO/IBI PELICHUS, HO MIPAaBUIIbHBIC OTBETHI B 3 bamna 3
OOJBIIMHCTBE cITydaeB (B TOM YHCIIE H3-32 apUPMETHIECKUX OMMNOO0K) OTCYTCTBYIOT;
OO0yJarommMcs UCTIOTH30BaHbI HEBEPHBIE METO/IBI PEIICHHUS, OTCYTCTBYIOT BEPHBIE 0-2 6amma 2
OTBETHIL.

NupuBunyansHoe Pabora BeINoNHEHA MOHOCTHIO. HET OMIMOOK B JIOTHYECKHUX PACCYHICHUAX. 13-15 Gaiios 5

3aJaHue BerimonneHs! Bce myHKTH 3aaanus. [IpuBeaeHs! npaBuiibHbIE GOPMYJIIB M PELLICHHUS.
Bo3MokHO HanmMuue 0HOW HETOYHOCTH WJIM OIICKH, HE SIBISIOLINECS CICICTBUEM
HE3HAHUS WM HEMOHUMAaHUs yaeOHOTo MaTepraia. OOyJaronuiicst ToKasan MOJHBIHA
00beM 3HAHHMH, YMCHUH B OCBOCHUH MPOWICHHBIX TEM U MPHUMEHEHHE MX Ha IPaKTHKE.
Pabora BEIONTHEHA TTOTHOCTHIO, HO 00OCHOBAHMI IIArOB PENICHUs HEIOCTATOYHO. 9-12 GaJuioB 4
Jonyniena ogaa ommOKa WM JBa-TPU HEAOUETA.
Jonymienst 6oee oaHOM omMOKK UK OoJiee ABYX-TPeX HEIOYETOB. 5-8 6amos 3
Pabora BeINoIHEHA HE TOJHOCTHIO. J[ONyIIeHbI TPyObIe OMIUOKY. 2-4 Gamos 2
PaGora He BHITIOTHEHA. 0 6annos

Konrtponbhas pabora OO6yyaromuiicsi JeMOHCTPUPYET IPaMOTHOE pPEIIEHUE BCEX 33/1a4, UCIOJIb30BaHUE 5 6ansoB 5

3,4 MPaBUIIBHBIX METOJIOB M (GOpMYJT JUIsl pEelICHUs! IPH HE3HAYUTEIBHBIX BEIYUCIUTEIBHBIX
norpemHocTsX (apudmernyeckux ommoOKax);
ITpoieMOHCTPUPOBAHO UCTIOJIB30BAaHHUE NIPABIIIBHBIX METOIOB U ()OPMYJI IPU pEILICHUN 4 Gaia 4
3aJ1a4y IpH HAJTUYHH CYIIECTBEHHBIX OIMTHOOK B 1 U3 HUX;
OOy4aromuiicsi ICNIOJIb3YET BEPHBIE METOJIbI PELICHUS, HO MIPAaBUIIBHbIC OTBETHI B 3 bama 3
OOJIBLIMHCTBE CIIy4aeB (B TOM YHCIE U3-32 apU(PMETHUECKUX OIIMOOK) OTCYTCTBYIOT;
OO0yuarommMcs UCIOIb30BaHBI HEBEPHBIE METO/IbI PELICHHUS, OTCYTCTBYIOT BEpHBIE 1-2 6anna 2
OTBETHIL.
PaGota He BBITIOTHEHA. 0 6ammos
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5.4. IIpomexxyTO4yHas aTTECTALMs:

oumeram

3. OmpenenuTh TONIIMHY U30JIALUH ¢ KoddduipenTom teronpoBoaHoctu 0,111 Br/(M-°C), KOTOPYIO HyKHO MOJIOKHUTH
HA IJIOCKYIO CTEHKY, U3TOTOBJICHHYIO U3 CTAJIH TOJIIHUHOM 5, MM, ¢ Ko3duimenTom tertonpooaaoctu 48,8 B1/(m-°C),
9TOOBI TEILTOTIOTEPH ATON CTEHKH YMEHBIIIIINCH B 2 pa3a 110 CPaBHEHUIO C HEU30JIUPOBAHHOM CTEHKOW. B pacueTe mpuHATH
cleyronIe 3HaYeHUs K03 (OUIIMEHTOB TEIUIOOTIAYH: OT TOPSTICH )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. TemnepaTypHBbIil TpaJUEHT.
3. OmpenenuThb TemioBbIe oTepu ¢ 1 M TpybonpoBoaa ruamerpamu 145/157 MM, HOKPHITOTO CIIOEM H30JISIIIMN TOJIMHON

30 MM, IPOJIOKEHHOTO Ha OTKPBITOM BO3/lyX€, €CIIM BHYTPH TPyOBI IIPOTEKAET BOJa CO cpeiHel Temneparypoii 85 °C, n

dopma Dopmupyemas
. THIIOBbIE KOHTPOJIbHbIE 32IaHUSI U MHbIE MATEPUAJIbI
NMPOMEKYTOYHOM . KOMIIeTeHII M S
JUISl IPOBEICHUSA NPOMEKYTOYHON aTTeCTAlMU:
aTTecTallMu

3awer 4  Kypc, Buaer N 1 VK-1:
SHMHSISE Cecens 1. TlapaMeTpBI COCTOSHUSL. AI-VK-1.1
B yCTHOH dopme mo e 306 . . P T OIlK-1
GIIIeTAM . OcHOBHBIE NIPOIIECCHI B naeabHOM rase (M300apHslil n n3oTepMudeckuii mporeccs B P, v u T, S aunarpammax). H-OIK-1.3

3. KakoBa Oyzer mioTHOCTh Ta3a npu temreparype 127 °C u maBnenun 1 MIla, ecomm mpu 0 °C u 101,3 x[1a 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.
Ox3ameHn 4 Kypc, Jk3aMeHaUMOHHBbIH Ouier N 1 VK-1:
JICTHSA CeCCHi 1. Tpu sneMeHTapHEIX (OPMBI TETIOOOMEHA. AI-VK-1.1
B YCTHO# (opme 1o 2. TIoHATHS TEMIOOTAAYH U TEILIONEPEAUH. OIIK-1
HJ-OIIK-1.3
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Ha BHCIHEH TMOBEPXHOCTHU pr6I)I M Ha BHEIIHEH TMOBEPXHOCTHU U30JIALMNU.

OK3aMeHAlMOHHDLIH Ouyer N 3

1. XapaKkTepUCTHKH HHTCHCUBHOCTH IIPOIECCOB TEIUIOOOMEHA.
2. YpaBHEHUS TEIJIONPOBOJHOCTH.

3. BBIUUCTUTE TOTEPIO TEIUIOTH ¢ 1 M HEM30JIMPOBAHHOTO TpyOompoBoaa auameTpamu 160/170 MM, IpoI0KEHHOTO Ha
OTKPBITOM BO3ZyX€, €CIIN BHYTPH TPYOBI MPOTEKAET Bojia co cpeaneit remmnepatypoit 100 °C, u Temmepatypa
okpyskatoriero Bo3ayxa -12 °C. KoadduuueHt temmonposoanocta marepuana Tpyost 47,8 Br/(m-°C). Koaddurment
TEIUIOOTAAYH OT BOJbI K cTeHKe TpyOsl 1500 B1/(M2-°C) u o1 TpyOBI K OKpyxKatouieMy Bo3nyxy 7 Bt/(m2-°C). Onpenenutsb
Tak ke TeMIlepaTypy Ha BHyTpEHHEH U BHEIIHEH MMOBEPXHOCTSX TPYOHI.

TeMIIepaTypa oKpysxatorero Bo3ayxa -5 °C. Koadduuunenr rermnonpoBognoct Marepuaina tpyost 47 Br/(m-°C).
Koaddrmument temmonposoanocty m3oisiuuu 0,163 Bt/(M-°C). KoaddunmeHT TerrooTaadw oT BOIH K cTeHKe TpyOs! 1300

Bt/(M2-°C) 1 OT MOBEPXHOCTH TEIUIOU3O0JISIIIMY K OKpYKarolemy Bo3ayxy 8 Br/(m2-°C). BeraucianTb Tak e TeMneparypsl

55. Kpurepun, mkanbsl OEHUBAHUS IPOMEKYTOUYHOM aTTECTA[MN YUYEOHON AUCIMILIMHBI/ MO IS

®DopMa IPOMeEKYTOTHOM

IIkaabl oleHUBaHUSA

aTTecTAlMHU
HaumeHoBaHMe 01IEHOYHOT O E B EH IO HL s 100-6 IaTu6
AJ1IJIbHasA ATHOAJIbHAA
cpeacTBa cucremMa cucremMa
JK3aMeEH: OO0yyvaromuiics: 24 -30 6aiutoB 5
B YCTHOH (popMme 1o Ouseram. —  JIEMOHCTpHUpYET 3HaHUs OTJIMYAIOLIMECs [NIyOuHOH! U
Pacnipenenenue 6amios 1o Bonpocam COZIEPKATENbHOCTBIO, AAET MOJHBIA HCUYEPIIBIBAIOIIUN OTBET, KaK Ha
Ounera: OCHOBHBIE BOIIPOCHI OMJIeTa, TaK U HA JOMIOJTHUTEILHEIC,
1-it Borpoc: 0 — 106ay1oB - CBOOOIHO BJIaJ€ET Hay4YHBIMHU IIOHSATHUSAMH, BEACT AUAJIOT U BCTYNAEeT B
2-i BOIIPOC: 0 — 10 6ammos JTHCKYCCHIO;
3-i1 Bonpoc (3amaqa): 0 — 10 Gatos —  CIOCOOEH K MHTErpalvy 3HAHUH 110 OIPEJICIICHHON TeMe,
CTPYKTYPUPOBAHHUIO OTBETA, K aHAIHU3Y MOJOKEHUN CYIIECTBYIOLIUX
TEOpUH, HAITPaBJICHUH 110 BOIIPOCY OuiieTa;
—  JIOTHUYHO U J0Ka3aTelIbHO PACKPBIBAET MPOOIEMY, MPEITOKEHHYIO B
ouere;
—  IpaBWIBHO U 0€3 OMIMOOK pelraeT NpakTUIeCKOoe 3a1aHne
OTBeT HEe COMIEPKUT (PAKTHUECKUX OIIMOOK U XapaKTEpU3yeTCsl TIIyOHHOM,
TIOJTHOTOM, YBEPEHHOCTHIO CYXKIACHHUH, HIUTFOCTPUPYETCS PUMEPAMH, B TOM
qrciie 13 COOCTBEHHOM MPaKTHKH.
OO0yyJaromuics: 12 — 236amoB 4
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum onenuBaHus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

—  IOKa3bIBaeT JOCTATOYHOE 3HAHUE YyUeOHOro MaTepHaia, HO IOIycKaeT
HECYIIECTBeHHbIE (PAKTHUECKHE OMMOKH, KOTOPBIE CITIOCOOCH NCIIPAaBUTh
CaMOCTOSITEIbHO, OJlarosiapsi HaBOAAILIEMY BOIIPOCY;

—  HEJOCTAaTOYHO pacKphiTa MpodiiemMa Mo 0JJHOMY U3 BOIIPOCOB OMIeTa;
—  HEJOCTAaTOYHO JIOTHYHO MOCTPOCHO U3JI0KEHUE BOIPOCa;

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

OO0yyJaromuiics:

—  IOKa3bIBaeT 3HaHMA (parMEeHTAPHOTO XapakTepa, KOTOphIe
OTJIMYAIOTCS IOBEPXHOCTHOCTBIO M MAJIOW COAEPIKATENHLHOCTBIO, IOYCKaeT
(hakTHIecKue rpyOble OMMOKN;

—  He MOKeT 000CHOBATh 3aKOHOMEPHOCTH U MIPUHIIMIIBL, O0BSICHUTD
(axThl, HapyILIEHAa JOTUKA U3JI0KEHHS, OTCYTCTBYET OCMBICIIEHHOCTD
MPeJCTaBIsIeMOr0 MaTeprana, MPeJICTaBICHUS O MEKIPEAMETHBIX CBSI3SX
crnalble.

Conepxanue Omiiera packpbITo ci1abo, UMEIOTCSI HETOYHOCTHU TIPH OTBETE
Ha OCHOBHBIC U JOTIOJITHUTECIIbHBIC BOIIPOCHI 6I/IJ'IeTa, OTBET HOCUT
PEIPOYKTUBHBII XapakKTep.

6 — 110aimioB

OOyuatomuiics, 00HapyKHUBaeT CYIIECTBEHHBIE TPOOEIBI B 3HAHUSIX
OCHOBHOT'0 y4eOHOr0 MaTepuaa, 10MycKaeT IPUHIUIHAIbHbIE OIIHNOKN
TIPH OTBETE Ha BOTIPOCHI.

Ha 6osibIiryto 4acTh IOMOIHUTENBHBIX BOIIPOCOB MO COJEPKAHHIO IK3aMeHa
3aTpyAHsETCS AaTh OTBET WJIM HE 1a€T BEPHBIX OTBETOB.

0 — 50ayu10B
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5.6. Cucrema OLEHUBaHUS PE3YJIHTATOB TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM

aTTcCTalu.

OneHka no JUCLUILIMHE BBICTABIISETCS 00yUarouieMycs ¢ YYETOM pe3yJIbTaTOB TEKYLIEH U

HpOMeX(YTOHHOﬁ aTTcCTallu.

Tpernii Kypc, JieTHsAsA ceccusi — YeTBepThIil KYpC, JIETHSAS CECCUS

DopMa KOHTPOJISA

100-0ai1bHAsA cucTEMA

IIaTnoa1ILHa"A cucTEMA

Texymuil KOHTPOJIb:

- Konrponbnas padota Nel

0 — 5 6amwtos

- Korrponbras pabora Ne2

0 — 5 6ayutoB

- Konrponbnas pabota Ne3

0-5 oamwios

- Konrponbnas padota Ned

0 — 5 6atos

- 3amuTa 1abopaTopHoit paboTel Nel 0 — 5 6amnos

- 3amuTa 1abopatopHoil paboTsl No2 0 -5 6amnoB

- 3ammuTa 1abopatopHoit padboTsl Ne3 0 -5 6amnos

- 3amuTa 1abopatopHoii paboTsr Ned 0 -5 6amnos

0 — 5 dayutoB

- 3amuTa naboparopHoit padboTsr N5

0 — 5 6ayutoB

- 3ammura JiabopatopHoii paboThl Ne6

0 — 5 dayutoB

- 3amuTa 1abopatopHoii paboTsl No7

NININININININNINININN
|
QINGIRGIRG NGNS AN I I N N NG R, ]

-na3 0 — 15 Gamnnos -
[IpomMexyTouHas aTTecTalus 0 - 30 6amtoB OTJINYHO

9K3aMeH XOPOIIO

HToro 3a cemecTp 0 - 100 6amoB YAOBIETBOPUTEIBHO
9K3aMeH HEYJIOBJIETBOPUTEIHHO

[Tomy4eHHBII COBOKYIHBIN PE3yNbTaT KOHBEPTHPYETCS B MATHOAIHLHYIO CHCTEMY OILIEHOK B
COOTBETCTBUU C TAOJIULIEN:

100-6ananHas cucremMa NATHOAILHAS CHCTEMA |
IK3aMeH
OTJINYHO
85 — 1006ammoB
XOPpOIIIO
65 — 84Ga0B P
OBJICTBOPHUTEIIHHO
41-64 Gannos YA P
0 — 406amnmoB HEYOBJIETBOPUTEIBLHO

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

Peanmzamust mporpamMmbl MpeaycMaTpuUBaeT HCIOJIB30BaHUE B Tpolecce OO0ydeHus
CIIEAYIOUINX 00pa30BaTEIHHBIX TEXHOJIOTHIA:

— npoOeMHast JIEKIHs;

- paz00p KOHKPETHBIX CUTYAIIHH,

- MperoaBaHue JUCIUILTAHBI B JOPME KYPCOB, COCTABICHHBIX HAa OCHOBE PE3yJIbTaTOB
HAYYHBIX UCCIICIOBAHHM, B TOM YHCIIE C YYETOM PEerHOHATBHBIX 0COOCHHOCTEH MPOQecCHOHATBHON
JIeSTeTLHOCTH BBIMTYCKHUKOB U MOTpeOHOCTEN paboTomarenei;

— MOUCK 1 00paboTKa HH(OpPMAIUHU C UCTIOJIb30BaHUEM ceTH IHTepHET;

— MIPOCMOTP YUeOHBIX (PUIBMOB C UX MOCIEIYIONIMM aHATH30M;
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— MCIOJIb30BaHUE HA JICKIIMOHHBIX 3aHATUSAX BHICOMATEPUAIOB U HATJISTHBIX TTOCOOMIA;
- CaMOoCTOsITeNIbHASI pPa00Ta B CHCTEME KOMITBIOTEPHOTO TECTUPOBAHUS;
- oOydeHHue B COTpYAHUYECTBE (KOMaH HAs, TpyNmoBas paboTa).

7. INPAKTUYECKASA IIOAI'OTOBKA

[TpakTudeckasi MOATOTOBKA B paMKax y4eOHOU JUCIHMILTUHBI PEATU3yeTCsl IPH MPOBEICHUH
MPAKTUYECKUX 3aHSATUH, Ta00pPaTOPHBIX PadbOT, MpeayCcMaTPUBAIOIINX yYacTHe 00yJaromunxcs B
BBITIOJIHCHUU OTJEIBbHBIX JJEMEHTOB pPadOT, CBSI3aHHBIX ¢ Oyaymield mpodeccuoHaTbHON
JEeSITEIbHOCTBIO.

[IpoBonsTCcst OTAENbHBIC 3aHSATHS JICKIIMOHHOTO THIIA, KOTOpPBIE IPEAyCMAaTPUBAIOT
nepenady y4eOHOM MHGOpMaLMU 00ydYarOIMMCS, KOTOpash HeoOXoauMa Ui MOCJIeAYIOIIEro
BBITIOJTHCHUSI PAKTHYECKOU pabOTHI.

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

[Ipn oOyyeHMHM JHUI] C OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HHBAaJIHJIOB
WCIIOJIB3YIOTCSA TMOAXObI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30apbepHOil 00pa30BaTENBHOU CpEIbI:
TEXHOJOTUH Au(depeHnanuu U UHIUBUIYaIbHOTO OOyuYeHUs, MPUMEHEHHE COOTBETCTBYIOLINX
METOJMK 110 pabdoTe C¢ WHBAIMIAMH, WCIOJIB30BAHUE CPEACTB JUCTAHIIMOHHOTO OOIICHUS,
MIPOBEJICHUE JOMOJHUTENbHBIX HHIMBUIYATbHBIX KOHCYJIbTAI[Mi MO H3yYaeMbIM TEOPETUYECKUM
BOIIPOCaM M TPAKTHYSCKUM 3aHATHSM, OKa3aHHE IMOMOIIM IPH IMOATOTOBKE K IMPOMEXKYTOUYHOMN
aTTeCTallUU.

[Tpu HEOOXOAMMOCTH pabodvasi mporpamMma JUCIUTUTHHBI MOXKET OBITh alanTUpOBaHa s
obecrnieueHus 00pa30BaTeILHOrO MpoIlecca JTUIaM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 37J0POBbS, B
TOM YHUCJIC JUIS JUCTAHIIHOHHOTO OOYUICHHSI.

Y4yeOHblE W KOHTPOJBHO-U3MEPUTENbHbIE MaTepHuaabl NPEACTaBIAIOTCS B  (dopMax,
JOCTYIHBIX JIJIST M3yYEHUsSI CTYJICHTAMH C 0COOBIMU 00pa30BaTEeIbHBIMH IMOTPEOHOCTSIMHU C YUYETOM
HO30JIOTUYECKUX TPy HHBAJIUIOB!

JUJIs TIOJTOTOBKM K OTBETY Ha MPAKTUYCCKOM 3aHATHHU, CTYJCHTAM C OTpPaHHMYCHHBIMU
BO3MOXXHOCTSIMHU 3[I0OPOBBSI CpeIHEE BpeMsl YBEIUUHBACTCS 10 CPABHEHHUIO CO CPEIHHUM BpEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

J71s CTYyIEHTOB ¢ MHBAIMIHOCTBIO UM C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU 310pOBbsI (hopma
MIPOBEJICHUS TEKYIICH U IPOMEKYTOYHOM aTTECTAINN YCTAHABIMBACTCS C YISTOM HHIUBH Y ITbHBIX
NcUXo(U3NUecKux 0COOeHHOCTEH (YCTHO, MUCHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpE, B
¢dbopMe TeCcTUPOBaHUS U T.I1.).

[IpoMexyTouHas aTTecTalys Mo AUCHUIIIMHE MOXET MPOBOAUTHCS B HECKOJIBKO JTAroB B
dopMe pyOeKHOT0 KOHTPOJISI IO 3aBEPIICHUIO HM3YYCHHS OTACIBHBIX TEM IUCIUIUTHHEBL. [Ipn
HEOOXOJUMOCTH CTYACHTY MPEAOCTaBISETCS JOMOJHUTEIHHOE BpeMs Ui MOJATOTOBKM OTBETa Ha
3a4eTe WM dK3aMeHe.

Jlis ocyIiecTBICHHs] TPOIEAYp TEKYIIEro KOHTPOJS YCIEBAeMOCTH U MPOMEXKYTOUHOU
aTTecTaiid OOYyYalolUXCsS CO3JAF0TCS, NMPH HEOOXOTUMOCTH, (OHIBI OICHOYHBIX CPEJICTB,
aJanTUPOBAHHBIE JJIs JTUI] C OTPAHMYEHHBIMHA BO3MOXXHOCTSIMU 3/I0POBbSI M TIO3BOJISIFOIINE OLICHUTH
JIOCTIIKEHUE MMM 3alUTAHWPOBAHHBIX B OCHOBHOM 0OOpa30BaTEIbHOW IMPOTpaMMe pe3yJIbTaToOB
o0y4eHUs W YpOBEHb CHOPMHUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBIEHHBIX B 00pa30BaTENbHOM
porpamme.
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9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

XapakTepucThKa MaTepUAIbHO-TEXHUYECKOTO 00ECIeYCHHS TUCIUTUIMHBI COCTABIISICTCS B
cootBeTcTBUU ¢ TpeboBanusmu GI'OC BO.

MatepuaabHO-TEXHHUYECKOE 00eCTIeueHNEe TUCIUILIMHBI MPU OOYYCHHH C HCIIOJIb30BAHHEM
TPaJAULUOHHBIX TEXHOJIOTHI 00yUYeHHUSI.

HaumeHoBaHue yueOHBIX ayIUTOPHIA,
JadopaTopuii, MACTEPCKUX, OMOIHUOTEK,
CIOPT3aJ10B, MOMeIIeHUH 1JIs1 XPAHEHHU
U NPOPUIAKTHYECKOT0 00CIyKMBAHUSA

OcHaIIeHHOCTDh YUeOHbIX ayIUTOPHii, 1a00paTOpPHid, MACTEPCKUX,
0n0IM0TEK, CHOPTHUBHBIX 32JI0B, IOMEIeHH i 1151 XpaHeHUs U
NpopUIAKTHIECKOr0 00CTY;KMBAHUS Y4€OHOT0 000PYI0BAHMSA U

Y4e0HOr0 000pyI0BaHMS H T.II. T
119071, r. MockBa, JloHckasi yauua, 1oMm 39, crpoenue 4
ayIUTOPHUH IS TIPOBEIECHUS 3aHATHH | KOMIUIEKT yaeOHOU Meberw,
JIEKIIMOHHOTO THTIA TEXHUYECKUE CPEICTBA O0YUCHHS, CITY KAIIUE IS
MpeICTaBICHUs yueOHO! nH(pOpMAaIUK OONBIION ay TUTOPHH:
— HOYTOYK;
— TIPOEKTOP,
— D9KpaH,
— MapKepHas JocKa
ayJIMTOPHUH JUTS TPOBEJICHUS 3aHATUH | KOMIUICKT y4eOHOU MeOeH,
CEMHUHAPCKOTO TUTIA, TPYIIOBBIX U TEXHUYECKUE CPENICTBA OOYUCHHS, CITY KAIIUE TSI
MHAWBUIYATbHBIX KOHCYJIBTAIUH, MpecTaBiIeHus yueOHol nHpopManuu GONBIION ay TUTOPHH:
TEKYIIETro KOHTPOJIA U — HOYTOYK,
MIPOMEXKYTOYHOU aTTEeCTaIlH — IPOEKTOp,

— MapKepHas JIocKa,

— Ha0OpBI AEMOHCTPAIIIOHHOTO 000pyIOBaHUS U yIeOHO-
HArIsSIHBIX TOCOOHH, 00€CTIEUMBAOIINX TEMATHUECKHE
WJLTIOCTPAIIMH, COOTBETCTBYIOIIHNE paboyeii mporpamMmme

JIUACLIUIUINHEL.

AyIUTOPHH ISl TIPOBEICHUS KOMIUIEKT yueOHOMH MebenHu,

J1Ta0OPATOPHBIX 3aHATHIA, TPYIIIOBBIX U | TEXHUUECKUE CPEACTBA 00yUEHUS, CyKAIIUE JIJIS
WHIMBUAYAbHBIX KOHCYJIbTAIUN MpeCTaBICHUS Y4eOHON HHPOPMAIIUHU OOJIBIION ayAUTOPHH:

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

O6opynoBanus (CTEHIBI) AJ1s IPOBEACHUS 1a0OpaTOPHBIX padoT
o TepMoauHamuke, Teronepenaue, [IIAXT,

TUAPOTa30IMHAMHUKHI
119071, 2. Mockea, Manwtit Kanyxcckuii nepeyiok, 0om 2, cmpoenue 6
YUTAILHBIN 3471 OMOINOTEKH: KOMITBIOTCPHA TCXHHUKA,

IIOJAKJIIFIOUYCHUEC K CETU «I/IHTepHeT))

TexHonornueckoe  obecrnieueHUEe  peanu3alM  MPOrpamMMbl  OCYLIECTBISETCS  C
UCIIONIb30BAaHUEM  DJIEMEHTOB  OJJEKTPOHHOM  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. : UUL] MT'YIT

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] : METoA. 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 | DyekTpoHHBIE yueOHbIe U31aHNS, JIEKTPOHHbIE 00pa3oBaTelbHbIE 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 or 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 17-0A-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 pacnpocTpaHseMoe
31. ScilabCeCILL (cBo6oanast, coBmectimasi ¢ GNU GPL | CBob6oHO pacmpocTpaHsieMmoe

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




