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1. IEPEYEHbD IVNIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA
IO AMCIMIIVIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMU
PE3YJIBTATAMHU OCBOEHUSA OGPA3OBATEJIBHOM NPOT'PAMMBI

Buj nesiTeJiIbHOCTH BHIYCKHUKA

JlucuumiiiHa ~— OXBaThIBa€T  KPYr  BOINPOCOB,  OTHOCSIIUXCS K  TPOU3BOACTBEHHO-
TEXHOJIOTHYECKOMY BUAY MpOo(decCHOHANbHOMN NeATeIbHOCTH BBITYCKHUKA B COOTBETCTBUHU C KOM-
NETCHIMSIMY U BUJIAMU JICATEIHHOCTH, YKa3aHHBIMU B Y4EOHOM TLIIaHE.

eab AMCHUNIHHBI

dopmupoBaHue y 00yJaroNuXCcs ¥ MPHOOPETEHUE UMHU 3HAHUI B 001aCTH OCHOBHBIX 3aKOHOB
TEPMOJMHAMUKH, TEOPUH TEILIOOOMEHA U TETJIOMaCCOOOMEHHBIX YCTPOUCTB, TEIUIOI€HEPUPYIOLIUX
YCTPOMCTB M TEIUIOWCIIONB3YIOIINX YCTAHOBOK, OCHOBHBIX HAIPABJICHHUN SKOHOMHH dHEPropecyp-
COB.

3agauu AUCHMILINHBI

[TonroroBka cHenUalnCTOB, OOYyYarOIIMXCS MO HampabiieHUto «Ha3zeMHble TpaHCIOPTHO-
TEXHOJIOTHYECKHE CPEACTBA» K CAMOCTOSTECIILHOMN JCSITEILHOCTH 10 BBITIOJHEHHUIO TEIJIOTEXHHYC-
CKHUX pacueToB OOOpYIOBAaHUS U YCTAHOBOK ISl TPAHCIOPTHO-TEXHOJOTUYECKUX CPEACTB, K Ipa-
BUJILHOW AKCILTyaTaI[uu 3TOT0 000PYAOBAHUS U YCTAHOBOK NP MUHUMAIIBHBIX 3aTpaTax dSHEpPrope-

CYpCOB.

Kon Conepxanne IlepevyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00yYeHHS 110
KOMIIeTEHIINH KOMIIeTEHIN i JUCUMIJINHE
1 2 3
0K-1 CHOCOOHOCTRIO K a0- | 3HaTh:
CTPaKTHOMY MBIIIICHHUIO, | - MEXaHHU3M IpeoOpa3oBaHMs TCILIOBOM SHEPrUHU B MeXa-
aHaIIN3y, CHHTE3Y HUYECKYIO;
YMmern:
- 3aKOHOMEPHOCTH Pa3MYHBIX MPOIECCOB TEILIOMACCO-
oOMeHa;
Baanern:
- croco0aMu MHTCHCU(DUKALIUN PA3JIMYHBIX BUJIOB TEII-
JIOTIEpeHoca.
I1K-10 CIIOCOOHOCTBIO pa3paba- | 3HATh:
THIBATh  TEXHOJOTHYE- | - OCHOBHBIE 3aKOHOMEPHOCTH OIHMCAaHUS TEPMOIMHAMHU-
CKYIO JIOKYMEHTAIIMIO | YECKUX CUCTEM U TEPMOJIUHAMHUYECKUX MPOLIECCOB;
JUIST TIPOM3BOJICTBA, MO- | - MEXaHHU3M MPeoOpa30BaHUs TEIUIOBOW SHEPTUU B MeXa-
JNEpHU3AINY, JKCIUTyaTa- | HHYECKYIO;
MM, TEXHUYECKOTO 00- | YMeTh:
CIIy’)KMBaHHUS M PEMOHTA | - BBIMOJHATH PACUYEThl MMAPaMETPOB COCTOSHHS Padoumx
Ha3eMHBIX TPaHCIOPTHO- | TeJ TEIUIOBBIX JBHUTATEIEH;
TEXHOJOTHUECKUX Bnaners:
CPEICTB M HMX TEXHOJIO- | - CIIOCOOAMH MHTEHCHU(DUKALIMK PA3IMYHBIX BHJIOB TEII-
THYECKOTO U 000pyIoBa- | JIomepeHoca.
HUS
[1ICK-2.7 CIOCOOHOCTRIO pa3paba- | 3HATH:
TBIBATh ~ TEXHOJIOTHYE- | - YCTPOHCTBO TETUIOTEXHHUYECKOTO 00OPYAOBaHUS;
CKYIO JOKYMEHTALUIO | YMeTh:
JUIS. TIPOM3BOJICTBA, MO- | - PACCUUTHIBATH OCHOBHBIC IMOKA3aTEIM TEPMOJAUHAMUYE-
JEPHU3AINY, 3KCIUTyaTa- | CKUX I[UKJIOB TETUIOBBIX JIBUTATENICH;
WU, TEXHUYECKOTO 00- | - pACCUMTHIBATH Pa3IMUHbIC BUJIBI TEIIONIEPEHOCA;
CITy)KVWBaHWUsI W PEMOHTA | BiaaaeTrsn:
CpEACTB MEXaHHU3alMHU W | - MeTOJaMH aHaIU3a TEPMOJUHAMUYECKHUX ITPOLIECCOB;
ABTOMATHU3AIlUU TOIHEM-
HO-TPaHCITOPTHBIX,
CTPOUTEIBHBIX U JTOPOXK-
HBIX paboT




2. MECTO JUCHHUILIVHBI B CTPYKTYPE OGPA3OBATEJBHOM

ITPOI'PAMMBI

Jucuummuaa b1.5.20.06 TepmoanHamuka U Terionepeiada OTHOCUTCS K 0a30BOM YacTH.
Huctunmuaa b1.6.20.06 Tepmonunamuika u Teruionepeaada 0asupyercs Ha 3HaAHHUSX, MOJY-
yeHHbIX IIpu u3ydenuu b1.b.11 Marematuka, b1.5.13 ®uzuxka.
OCHOBBIBasICh Ha M3YYEHHUM IepeyucieHHbIX aucuuiuinH, b1.5.20.6 Tepmomunamuka u
TeIUIonepeaya MpeAcTaBlIseT OCHOBY s u3ydenwst nucuuruine: b1.5.20.18 Duepretmdeckue
YCTaHOBKH TMOJbEMHO-TPAHCIOPTHBIX, CTPOUTEIBHBIX, JOPOXKHBIX CpPEICTB U 000pYAOBaHUSA,
b51.5.20.21 Dkcrutyaranusi MOABEMHO-TPAHCTIOPTHBIX, CTPOUTENIBHBIX, JOPOKHBIX CPEICTB U 000-

PYJIOBaHMS.

Takoe cucTeMHOE MEKIUCIUIUIMHAPHOE U3YUCHUE HAMPABICHO Ha JIOCTIKEHUE TpedyemMo-
ro ®I'OC ypoBHS OATOTOBKH IO KBAJTU(DHUKAIIUN CIICIIHAIIUCT.

3. PACITIPEJEJIEHUE OBBEMA JUCHHUIIVINHBI

3.1. Pacnpeaesienue o0bemMa qJMCUMILIMHBI IO (popMaM 00y4eHHs

- uisi Habopa 2016 .

Tpyooemkocme oucyunaunsl ¢ uacax

Kypcosasn Buo
® 1 ' R
§ 2, S g paboma npome-
= -
Dopma : 3 S s (npoexmy), aHcymo
© g 2 X g KOHmMpOi1b- HOUl am-
00yueHusn g 2 S ] S
& S 2 S z 3 Hasa padoma, | mecma-
S 5 S S8 §x g g pegepam, yuu
o S S S |3 25| 3 pre
Sl 3| 8| 2 S|8§ 2§ 3%
<O A T N IRY KRI| COS
1 2 3 4 5 6 7 8 9 10 11
Ounas - - - - - - - - - -
3aounas 3 - 72 8 2 6 - 60 - 3auer
3aounasn (ycko- - - - - - - - - - -
peHHOe 00yUYeHHe)
O4Ho-3209HaA - - - - - - - - - -
- st Habopa 2017, 2018 rr.
Tpyooemkocms Oucyuniunst 6 uacax
Kypcosasn Buo
e 1 N xR
§ 2, S g paboma npome-
= -
®opma : 2 g = (npoexm), HCymo
© g 2 X s KOHmMpO/1b- HOUl am-
00yuenusn g 2 S g S
a S g S T 3 Has padoma, | mecma-
S > S S S| § S| pedepam, uuu
o 9 S S S (&3 23| 85 pre
Sl 3| 8| 2 S|8§ 2§ 3%
<O R T R |I8g R=I| Os
1 2 3 4 5 6 7 8 9 10 11
Ounasn 2 4 72 34 17 17 - 38 - 3auer
3aounas 3 - 72 8 2 6 - 60 - 3auer

3aounas (ycko-
peHHoe 00yUeHHE)

OuHo-3204HAasl




3.2. Pacnipenesienne o0beMa TUCUUIJIMHBI IO BUIAM YUEOHBIX 3aHATHI U TPYA0EMKOCTH

6 m.u. 6 uH- Pacnpeoene-
mepakmue- Hue
Tpyoo- HOIl, aKmug- no cemecm-
Buo yueonuvix 3anamuii EeMKOCHLb HOll, UHHO8A- pam, uac
(uac.) UUUOHHOU
dopmax, 4
(uac.)
1 2 3 4
|. KonTtakTHasi paboTa 00y4arolmuxcs ¢ npenojasBa-

TeseM (Bcero) 34 10 34
Jlexmun (JIk) 17 - 17
Jlaboparopnele 3ansaTuu (JI6) 17 10 17
Koncynbrauuu + - +
Il.CamocTrosiTennnast padora odyuaromuxcs (CP) 38 - 38
[Moarororka Kk 1abopaTOpPHBEIM paboTam 20 - 20
[MoaroroBka x 3aueTy 18 - 18
I11. IIpomMexkyTOUHASI ATTECTAIMA 3a4ET + ) +
OO0mas TpyT0eMKOCTh AUCITUTUINHEI .. ..... dYac. 72 - 72

3ad4. exl. 2 - 2

4. COAEP)KAHUE JUCIUITVINHBI

4.1. PacnipeesieHue pa3iesioB IMCUMILUIMHBI 10 BUIaM Y4eOHbIX 3aHATHI

- 1JIsl OYHO# (pOpMBI 00YUCHHS:

Buowt yuebnuvix 3auamuii, 6K1104as camo-
CMOAMENbHYI0 pAOGOmYy 00yuaouuxcs u
Ne pas-
dend u Haumenosanue Tpyooem- mpyooemKkocmb; (uac.)
bl pazoena u Kocmb, yueoHble 3aHAMUA camocmosn-
mema OuCyUnIUHbL (uac.) nabopamop- | menvHaa pa-
aeKkyuu Hble b6oma obyua-
padomol owuxca*
1 2 3 4 5 6
1. OcHOBBI TEPMOTMHAMUKH 27 7 4 16
1.1. OCHOBHBIE TIOHATHS U HCXOIHBIE 3 1 - 2
TTOJIOXKEHHUS TEPMOIMHAMUKHU
1.2. [TepBbIil 3aKOH TEPMOAMHAMUKU 7 15 4 15
1.3. BTopoii 3axoH TepMOAMHAMUKA 7 15 - 55
1.4 OCHOBHBIE ~ TEPMOJIUHAMUYIECCKHE 5 15 - 35
MPOIIECChl B Ta3ax, Mapax M HX
cMecsax
1.5 I{HMKITBI TETUTOCHUIIOBBIX YCTAHOBOK 5 15 - 35
2. OcHOBBI TEOPHH TEMI000MeHA 27 6 13 8
2.1. OCHOBHBIE TOHSATHA W ONpeiese- 2 1 - 1
HUS
2.2. | TemnonpoBOJAHOCTh 5 1 3 1
2.3. | KoHBeKkTUBHBII TEMI000MeH 8 1 6 1
(TermooTnaya)
2.4. | Jlyuuctslii TennooOMeH 6 1 4 1
2.5. Tertonepenaya 4 1 - 3
2.6. OCHOBBI TEIIJIOBOI'O pacyieTa Terl- 2 1 - 1




JIOOOMEHHHK aIapaToB

3. TemiomaccooOMeHHbIE, TEMI0- 18 4 - 14
HCMOJIb3YIOIIHE H TeIJIOreHepH-
pYIOIIHe YCTAHOBKHU
3.1 ToIIMBO ¥ OCHOBBI TOPCHUSI. 6 15 - 45
3.2 Tennorenepupytomue  yCTpOii- 6 1,5 - 4,5
CTBa.
3.3 [NoBeimieare 3GHEKTUBHOCTH HC- 6 1 - 5
MOJIb30BaHUSl  TOILTUBOIHEPTETH-
YECKUX PECYPCOB.
HUTOI'O 72 17 17 38
JJ1s1 32049HOI (pOPpMBI 00YUeHHS:
Buowt yuebnuvix 3anamuii, 6K110uas camo-
cmoamenvHyio pabomy odyuaomuxca u
Ne pa3-
dena u Haumenosanue Tpyooem- mpyodoemkocmy; (uac.)
J pazdena u KoCcmb, YueoHble 3aHAMmus camocmosi-
mema OuUCUUNIUHbBL (uac.) nabopamop- | menvHaa pa-
AeKkyuu Hble ooma ooyua-
padomul owuxca*
1 2 3 4 5 6
1. OCHOBBI TEPMOIMHAMHKH 27 1 2 24
1.1 OCHOBHBIE TIOHATHS W HCXOIHBIE 3 0,2 - 2,8
TOJIOXKCHHUS TEPMOIUHAMUKHU
1.2. [TepBrbIit 3aKOH TEPMOIMHAMHUKU 7 0,2 2 4.8
1.3. Bropoii 3akoH TepMOAMHAMUKA 7 0,2 - 6,8
1.4 OCHOBHBIE ~ TEPMOJUHAMHYECKUE 5 0,2 - 4.8
MPOIIECChl B Ta3zax, Mapax M HX
cMecsx
1.5 L{MKITBI TETUTOCHITOBBIX YCTAHOBOK 5 0,2 - 4.8
2. OCHOBBI TeOpHH TEMI000MEHA 27 1 4 22
2.1. OCHOBHBIC TOHSTHS U ONpeelie- 2 0,2 - 1,8
HUS
2.2. TerutonpoBoTHOCTH 5 0,2 1 3,8
2.3. KoHBekTHBHBIN TEIIO00OMEH 8 0,2 2 5,8
(TemnooTnaya)
2.4, Jly4ucCThIi TerooOMeH 6 0,2 1 48
2.5. Teruonepenaua 4 0,1 - 3,9
2.6. OCHOBBI TEIJIOBOTO pacyeTa Tel- 2 0,1 - 1,9
J000MEHHHK aNlaparoB
3. TenjaomMaccoo0OMeHHBIE, TEII0- 14 0 0 14
HCIOJIB3YHOIIME U TeIUIOTeHePH-
pyoIne YCTAHOBKH
3.1 TommmuBO ¥ OCHOBBI TOPEHHSI. 5 - - 5
3.2 Terorenepupyroriie YCTpOH- 5 - - 5
CTBA.
3.3 [loBbimenre 3¢ HEKTUBHOCTH HC- 4 - - 4
MOJIb30BAaHUSI  TOILJIMBOIHEPIETH-
YECKUX PECYPCOB.
HUTOI'O 68 2 6 60




4.2. CoaepxaHue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 pa3jiejiaM U TeMaM

Buo
N 3aHAmMUA 6
pas- unmepax-
dena Haumenosanue ) mugHoi,
" me- paszoena u memul OucCyu- Cooepocanue 1eKUUOHHBIX 3AHAMULL AKmMueHoli,
b nauHbl UHHOGA-
UUOHHOU
popmax,
(uac.)
1 2 3 4
1. OCHOBBI TEPMOAMHAMHUKH
1.1. | OcHoBHBIC TOHATHS M HC- | [IpemMeT M MeTOn TEPMOAMHAMHUKH. TepMoamHaAMIIe-
XOJTHBIE TIOJIOXKEHUS TEPMO- | CKas cucTeMa. |epMOIMHaMUYeCKHe IapameTphl Co-
JTMHAMUKHI CTOSHUSI. YpaBHEHHUE COCTOSHUSA. TepMoanHaMuue- i
CKUH MPOIECC
1.2. | llepBblii 3aKOH TepPMOAH- | Buyrpennss sueprus. PaGora pacmmpenus. Termiora.
HaMHUKH AHaTUTUYECKOE BBIPAKEHUE MEPBOTO 3aKOHA TEPMO- -
JMHAMUKH. TemI0eMKOCTb ra30B. DHTAJbIUL.
1.3. | Bropoii 3akoH TepmMoAMHA- | Dprpomms. O6mas (HOPMyYTHPOBKA BTOPOrO 3aKOHA.
MHKH [psamoti nukn Kapro. O00OIICHHBIN (pereHepaTHB-
ueiid) i Kapro. O6patheiii ukn KapHo. Uzmene- )
HUE DHTPOIMU B HEPABHOBECHBIX mporieccax. Craru-
CTHYECKOE TOJKOBaHHME BTOPOTO Hadaia TepMOJUHA-
MUKH. DKCeprus.
1.4 OcHOBHBIC ~ TEPMOJNHAMH- TepMoauHAMUYECKHE MPOLECCHl UIICaIbHBIX Fa30B B
YECKME MPOLECChl B ra3axX, | 3akpbIThIX CUCTEMAX. TepPMOJMHAMUYECKHUE MPOILIEC- )
[apax u ux cMecax Chbl peanbHbIX ra3oB. (CMecu HIEAJIbHBIX Ta30B.
ButaskHb1i BO3IYX.
1.5 Huksr TCIUIOCUIIOBBIX | TepmomnHamMudeckas 3¢PQGEeKTUBHOCTh IUKJIOB Tel-
YCTaHOBOK JIOCHUJIOBBIX YCTAHOBOK. [IMKIIbI NOPIIHEBBIX JBUTa-
TeJel BHyTpeHHero cropanus. Uk ra3orypOUHHON -
ycTaHOBKHU. L{uKibl mapoTypOWHHBIX ycTaHOBOK. [la-
pOTa30BBIC ITUKITBI
2. OCHOBBI TEOPUH TEMJI0-
o0MeHa
2.1. | OcuoBuple moHATHA ® | CocOOBI Tepemadu TeIuoThl. KonmnyecTBeHHBIE Xa-
OTpeIeTICHUS PaKTEPUCTUKH MTEPEHOCA TETIIOTHI. i
2.2. | TemnonpoBOgHOCTh OcCHOBHOH 3aKk0oH TerionpoBoaHocTH. Koadduimenr
TEIJIONPOBOAHOCTHU. [lepeHoC TemaoThl TEeIIONpPOBOI-
HOCTBIO i
TIPH CTAIIIOHAPHOM PEXKUME.
2.3. | KouBextuBHbIii  Temioo0- | OCHOBHOH 3aKOH KOHBEKTUBHOTO TeruiooOMmeHa. Ilo-
MeH (TeII00TIa4a) rpaHuuHbii ciaoi. [ToHnsaTue 0 MeTone aHanu3a pa3mep-
HOCTel u Teopun noAoOus. TermnooTnaya mpyu BEIHYX-
JIEHHOM JIBI)KCHHUH TeTutoHocuTens. Teriootaga npu -
€CTECTBEHHON KOHBEKLHMHU. TernooTaaqya npu u3MeHe-
HUU arperaTHOro cocTosiHus BemiectBa. OpUEHTUPO-
BOYHBIE 3HAYCHHST KOA(PDUIMEHTOB TETUIOOTIAYH.
2.4. | JlyuucThlif TEIUIOOOMEH Orncanue Tporiecca U OCHOBHEIE ompeneneHus. Ter-
JIOOOMEH W3IyYeHHUEM CHCTEMBI Tel B NPO3pPavyHOU
cpene. Mcnonb3oBaHue SKPaHOB IS 3AIIMUTHI OT U3ILY- -
yeHus. [lepeHoC Ty4nCTON PHEPrUuM B MOTJIONIAIOIIEH
Y M3ITy4aroleH cpese.
2.5. | Tenmonepenaua CrnoxHblii TeruioooMeH. Temonepeaaya MeXILy IByMs

KHUJKOCTSIMHU depe3 pas3JIeNsIoNy0 UX CTeHKy. MHTeH-




cuduKaius Termonepenayn. TemnnoBast H30ISIIHS.
2.6. | OcHoBBI TemIOBOTO pacyera | TUIbl TCINIOOOMEHHBIX amnmaparoB. PacdeTHble ypaB-
TEIUIOOOMEHHUK aNapaToB | HEHUSA. YYeT BO3MOXHBIX OTKJIOHEHHH pealbHBIX
yciioBuil paboThl TEMI0OOMEHHMKAa OT  PAaCUYETHBIX. i
Bupl TemnoBoro pacueTa TemiI000MEHHUKOB.
3. TemiomaccooOMeHHbIe,
TeNJIOUCNOAb3YIoINe H
TenJioreHepupyomme
YCTAHOBKH
3.1 | TommuBo u ocHOBH rope- | TormnuBo u ocHOBHI ropenusi. Kimaccudukanus TOImB.
HUSL. Hcnonp3oBaHue pa3nuyHBIX BHIOB TOILTHBA B OTpac-
7. DNEeMEHTapHBId COCTaB TOIUTMBA. TerioTa cropa- -
Hus. [lonste 00 ycnmoBHoM TorumBe. KoaddurmeHnt
n30bITKa Bo3ayxa. KI1J] TermmoBeIX ycTpOHCTB.
3.2 Temnorenepupyroniue Temnorenepupyronie ycrpoiicrta. KoHcTpykuuu to-
YCTPOKCTBA. nok. IlaporenepaTopbl. YcTpoiicTBa IJisi CXKHTaHUS
TornBa. DOPCYHKH, KOJOCHUKOBBIE PEIIETKH, Ta30-
Bble Topenku. KOHTpoJh mpoliecca TOPeHHs U PeryIin- i
pOBaHME TOJaYN TOIUINBA U BO3/IyXa B MPOIIECCE CHKU-
TraHus TOILIMBA.
3.3 | [loBeimenne 3¢ ¢heKTUBHO- | DHEPTETUYECKUA U IKCEPTETHISCKUN METOBI OIEHKU
CTH WCIIOJIb30BAHUS TOIUTH- | HECOBEPIIIEHCTBA TEXHOIOTHYECKHX mporeccoB. Oc-
BOJHEPTeTHUYECKUX PECyp- | HOBHBIE CHOCOOBI OpraHM3allid 3HEProcOeperarommx -
COB TEXHOJIOTHH. YTWIN3alusl BTOPUYHBIX (MTOOOYHBIX)
sHepropecypcos (BOP).

4.3. JlabopaTopHbie padoThI

Buo
3aHAmMUA 6 UH-
Homep mepaKkmuenoil,
Ne . Oovem N
i pazoena Haumenosanue nabopamophoii pabomoi (wac.) AKMuGHOI,
OUCYURIUHBL UHHOBAUUOHHOU
¢opmax,
(uac.)

1 2 3 4 5
1 1. Omnpenenenue 1300apHOM TETIOEMKOCTH BO3Y- 4 Pabora B Mainbix
xa rpynmax (2 Jaca)
2 2. Onpenenenne KO3 QUIMEHTa TEIIONPOBOIHO- 3 Pabora B Masbix
CTH TEIUIOU30JIALIMOHHOTO MaTepuaa. rpymnmnax (2 gaca)
3 2. Omnpenenenue ko3dduiimenTa TEUIO0TAAYN TPU 3 Pabora B Manbix
CBOOOJHON KOHBEKIHH. rpynmax (2 Jaca)
4 2. Omnpenenenue ko3 PuLmeHTa TeI00TAAYN IPU 3 PaGora B Manbix
BBIHYXJIEHHOW KOHBEKIIUH. rpynmax (2 ac)
5 2. Hccnenopanue TeriooOMeHa U3 IyYCHUEM 4 Pabora B Masbix
rpynmnax (2 yac)

HUTOro 17 10

4.4. CeMmuHapbl/ IpaKTHYECKHUE 3aHITHS

Y4eOHBIM IJTaHOM HE TTPETYCMOTPEHO.

4.5. KoHTpoJIbHbIE MEPONIPUSITUA: KYPCOBOM NMPOEKT (KypcoBasi padoTa), KOHTPOJIbHAS

padora, PI'P, pedepar

Y4eOHBIM ITAHOM HE TIPEyCMOTPEHO.




5. MATPHIIA COOTHECEHUS PA3IEJIOB YUYEBHOM JUCIUILIMHBI K ®OPMUPYEMBIM B HUX
KOMIIETEHIHUAM U OEHKE PE3YJBTATOB OCBOEHUSA JUCIHHUIIJINHBI

Komnemenuyuu
OK IIK IICK
Komnemenuyuu Buo
Kon-60 2
Ao tep, uac Yueonvix 3a- Ouenka
o, HAaUMeEHO6aHUe uacoe Komn. N
1 10 2.7 HAmMuUI pe3yivmamos
Pazoenoe OuCHYUnIUHbL
1 2 3 4 5 6 7 8
1. OcHOBBI TEPMOTUHAMUKHI 7 + + + 3 9 JIK, JIB, CPC sauer
2. OCHOBHI TEOpUH TEIIOOOMEHA 27 + + + 3 9 JIK, JIB, CPC 3a4er
3. TemiomaccooOMEHHBIE, TEIUIOUCTIONB3Y- 18 N N N 3 6 JIK, CPC —
IOIIME U TEMJIOTEHEPUPYIOLINE YCTAHOBKHU
6cezo uacos 72 24 24 24 3 24




6. HEPEYEHDb YYEBHO-METOANYECKOI'O OBECIHEYEHU S AJI51
CAMOCTOSTEJBHOMN PABOTHI OBYUAIOIIUXCS IO IUCIUIIJIAHE

1. Temnorexnuka: naboparopusiii npaktukym / I'. B. Iak, JI. ®@. I'yruunckuit [u ap.]. -
bparck: bpl'TVY, 2004. - 53 c.

2. Kosanenko, W. B. Temnorexuuka. VccienoBanue TEmIo000OMEHA H3ITYYCHHEM: METOAMYC-
CKHE yKa3aHHMsI TI0 BBIMOJHEHUIO JlabopaTtopHoi padotsl / Y. B. KoBanenko. - bparck: bpl'V, 2011.
-13c.

3. Jlarymkuna, C. B. Termorexnuka. OnpeneneHue TEIUIOEMKOCTH BO3AyXa: METOJIMYCCKUE
yKa3aHHsl K BBIOJHEHHIO J1aboparopHoii padoTsl / C. B. Jlatymkuna. - bparck: bpl'V, 2012. - 16
c.

4. @ensena, B. H. TermmomaccooOMen. OmnpeneneHue KodpuIlMeHTa TEIUIOOTa4U IPU €CTe-
CTBEHHOM KOHBEKLIMU HAa 000rpeBaeMOM LIUIUHAPE: METOAMYECKUE YKa3aHHsI IO BBIMOJIHEHUIO Ja-
Ooparopubix pador / B. H. ®ensieBa, A. A. @exses. - bparck bpl'Y, 2009. - 13 c.

5. D'yrumnckuid, JI. @. TennorexHuka: METOAMYECKUE YKa3aHUS K BBITOJTHEHUIO KOHTPOJIBHOMN
pa6otsl / JI. @. I'yrunnckuit. - bparck: bpl'VY, 2012. - 31 c.

6. Kpyriaos, I'. A. Tennotexnuka: yuebHoe nocodue / I'. A. Kpyrnos, P. U. bynrakosa, E. C.
Kpyrnosa. - 2-e u3z., crepeorun. - Cankr-IlerepOypr: Jlans, 2012. - 208 c.

7. IEPEYEHD OCHpBHOﬂ U JTOMMOJIHUTEJBbHOMN JJUTEPATYPBI,
HEOBXOJIMMOMU JJIsA OCBOEHUA JTUCHUITJINHBI

Buo Konuuecmeo
Ikzemnaapoe | Qbecneuen-
Ne Haumenosanue uzoanus 3aHA-
6 oubnuome- HOCmb,
mus
Ke, (3K3./ 4eun.)
IT.
1 2 3 4 5

OcHoBHag quTepaTypa

1. | KynunoB, M.B. Teopernueckne OCHOBBI TEIUIOTEXHUKU :
yuebHoe nocobue / W.B. Kynunos, E.B. Credanrok ; Munu-
cTepcTBO 0Opa3zoBaHusi U Hayku PD, PenepanbHoe rocynap-
CTBEHHOE OIO/KETHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIE-
ro npodeccronanbHOro obpasoBanust «Camapckuii rocyzaap-
CTBEHHBI apXUTEKTYPHO-CTPOMUTENBHBIN yHUBepcureT». - | JIk, JIP 1(QY) 1
Camapa: CamapCkuil TOCYAApCTBEHHBIM apXHTEKTYpHO-
cTpoutenbHbIi yHUBepcuTeT, 2013. - Y. I. Tepmoaunamuka. -
172 c.: uin. - bubauorp. B kH. - ISBN 978-5-9585-0554-8 ; To
Ke [OnexTpoHHbII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=256110

2. | CrosnoB, H.W. Teopernudeckre OCHOBBI TEIUIOTEXHUKH: TEX-
HUYECKas TepMOJMHAMHUKA M TeruioMaccooOMeH : ydeOHoe
nocobue / H.W. CrosHoB, C.C.Cwmuphnos, A.B.CmupHoBa;
MunncrepcTBo o0Opa3oBanus U Hayku Poccuiickoit dexnepa-
unu, denepaabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBa-
TEIbHOE YUPEKJACHUE BBICIIETO MPO(EeCCHOHATBHOTO 00pa3o-
Baams «CeBepo-KaBkazckuii demepanbHbIi YHUBEPCUTET». -
Crasponons : CKOVY, 2014. - 225 c. : un.; To xe [DnexTpoH-
HBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=457750

Tk, JIP 13Y) 1

3. | AmupxanoB, JI.I. Temmomepemaua : yuyeOHOe mocobue /
I.I'. Amupxanos ; ®enepasbHOE areHTCTBO IO 00OPa30BaHUIO,
I'OY BIIO Kazanckuii rocygapCTBEHHBIH TEXHOJIOTHYECKUH
yauBepcuteT. - Kazanp: KI'TY, 2008. - 119 c. : w1, cxem. - | JIk, JIP 1(3Y) 1
Bubnuorp. B ku . - ISBN 978-5-7882-0611-0; To e [Diek-
TPOHHBIN pecypc]. -
URL :http://biblioclub.ru/index.php?page=book&id=258943

4. | Amupxanos, JI.I'. Texaudeckas tepmoamHamuika : ydeonoe | JIk, JIP 1(QY) 1
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%B2%D0%B0%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%98%2E%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B0%D1%82%D1%83%D1%88%D0%BA%D0%B8%D0%BD%D0%B0%2C%20%D0%A1%2E%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B5%D0%B4%D1%8F%D0%B5%D0%B2%D0%B0%2C%20%D0%92%2E%20%D0%9D%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D1%83%D1%82%D1%87%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9%2C%20%D0%9B%2E%20%D0%A4%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%80%D1%83%D0%B3%D0%BB%D0%BE%D0%B2%2C%20%D0%93%2E%20%D0%90%2E
http://biblioclub.ru/index.php?page=book&id=256110
http://biblioclub.ru/index.php?page=book&id=457750
http://biblioclub.ru/index.php?page=book&id=258943

nocobue / J.I'. AmupxanoB, P.JI. AMupxaHoB ; MuHucrep-
cTBO oOpa3oBaHus U Hayku Poccumn, @enepansHoe rocynap-
CTBEHHOE OIODKETHOE 00pa30BaTEIbHOE YUPESKICHHUE BBICIITC-
ro mpodeccnoHanbHOrO oOpa3oBanus «KazaHckuii Harmo-
HAJIBHBIA HMCCIIEIOBATEILCKUI TEXHOJIOTUYECKUN YHHBEPCH-
ter» ; noxa pen. E.M. llleBuenko. - Kazans : M3marenscTtBo
KHUTY, 2014. - 264 c. : Ttabn., rpad., wri. - bubmmorp.: c.
250. - ISBN 978-5-7882-1664-5; To ke [DneKTpOHHBIH pe-
cypcl]. -
URL.:http://biblioclub.ru/index.php?page=book&id=428258

5. | Kpyrnos, I'.A. Temnorexnuka [ DneKTpoHHBIN pecypc] : yaeo.
nocoo6ue / I'.A. Kpyrnos, P.W. bynrakosa, E.C. Kpyrnosa. —
OnextpoH. nan. — Cankr-IlerepOypr: Jlanp, 2012. — 208 c.
— Pexxum nmoctymna: https://e.lanbook.com/book/3900.

JIk, JIP 13Y) 1

JlonoJiHUTeIbHAS JIMTepaTypa

6. | Temmorexuuka : yueOHuK 1y By3oB / B. H. Jlykanun, M. T
[atpos, I M. Kamdpep u ap. - 5-¢ usn., crepeorum. - | JIk, JIP 15 0,5
Mocxksa: Bricmias mikosa, 2006. - 671 c.

7. | Termotexnuka : yueObHuk g By30B / A. II. backakos, I'. B.
Bepr, O. K. Burr. - 2-¢ u3a., nepepad. - Mocksa: Dueproaro- | Jik, JIP 76 1
mm3gar, 1991. - 224 c.

8. | Tuxomupos, K. B. Temmorexnwka, Temiora3ocHaOXxeHUE U
BeHTHISIIMA: yueOHoe mocobue / K. B. Tuxomupos, 3. C.

Cepreenko. - 4-¢ u3a., nepepad. u nom. - Mocksa: Ctpoiins- Thie, JIP 152 1
nat, 1991.-479 c.
9. | TemorexHuka : yaebHOe ocodue amst By3oB / [lox pen. I'. A. JIk, JIP 74 1

MartseeBa. - Mockaa : Breicias mkona, 1981. - 480 c.

10. | TeroTexHKKa, OTOIUICHUE, BEHTWISAIMS U KOHAUIIMOHUPOBA-
HHUE BO3Myxa : yueOHuk mis By30B / [lonm pex. B.M. I'ycesa. - | JIk, JIP 101 1
Jlenunrpan: Crpoitmzmar, 1981. - 343 c.

11. | Tuxomupos, K. B. Temnmorexnuka, TeruiorasocHaOXeHHE U
BeHTWISIIMA: yueOHuK ams By3oB / K. B. Tuxomupos, 3. C.
Cepreenko. - 3-e¢ u3z., nepepad. u gom. - Mocksa: Ctpoiins-
jat, 1981.-272 c.

JIk, JIP 394 1

12. | TennmorexHuka : naboparopHsiii npakTukyM / I'. B. Tak, JI. ®.

I'yrunHcknii [u ap.]. - bparck : bpI'TVY, 2004. - 53 c. JIP 46 !

13. | KoBanenko, Y. B. Temnorexnuka. MccaenoBanue Temioo0-
MEHa M3JIyYCHHUEM : METOJMYCCKUE YKa3aHUS 110 BBITIOIHCHUIO
naboparopHoit padotsl / M. B. Kopanenko. - Bparck : bpl'V,
2011.- 13 c.

JIP 86 1

14. | I'yrunnckuii, JI. @. TermmmorexHuka: METOIMYECKUE YKA3aHUS
K BBITTOJIHEHHIO KOHTPOJIbHOH paboTel / JI. @. ['yruuHCKwMid. - JIx 86 1
Bparck : bpl'Y, 2012. - 31 c.

15. | Jlarymkuna, C. B. Temmorexanka. OnpesienieHue TerioeMKO-
CTH BO3IIyXa: METOINYECKE YKa3aHUs K BHITIOJHEHUIO J1abopa-
topHO# pabotel / C. B. Jlarymkuna. - bparck: bpl'Y, 2012. -
16 c.

JIP 93 1

8. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO -
TEJEKOMMYHUKAIINOHHOU CETU «<MHTEPHET» HEOBXO/JINUMBbIX
JJIs1 OCBOEHUSA JUCHOUITJIMHBI

1.OnexTpoHHbIi Katanor 6ubnuoreku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&7211D=.

2. DnekTponHas oubiaunorexka bpl'yY

http://ecat.brstu.ru/catalog .
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http://biblioclub.ru/index.php?page=book&id=428258
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D0%B8%D1%85%D0%BE%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%2C%20%D0%9A%2E%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D0%B8%D1%85%D0%BE%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%2C%20%D0%9A%2E%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%B2%D0%B0%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%98%2E%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D1%83%D1%82%D1%87%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9%2C%20%D0%9B%2E%20%D0%A4%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B0%D1%82%D1%83%D1%88%D0%BA%D0%B8%D0%BD%D0%B0%2C%20%D0%A1%2E%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog

3. DneKkTpoHHO-OMONIHMOTEeYHAs ccTeMa «Y HUBEpCUTETCKas Oubauoreka online»
http://biblioclub.ru .

4. DnekTpoHHO-OUOMHOTeUHas cucrema «M3narenbcTBo «JlaHb»
http://e.lanbook.com .

5. Madopmarmonnas cucrema "EnquHoe okHO qocTyna K 00pa3oBaTeabHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snextponnas oubnmmnoreka eLIBRARY.RU http://elibrary.ru .

7. YuuBepcurerckas nadopmarmonHas cuctema POCCHUSA (YUC POCCHA)
https://uisrussia.msu.ru/ .

8. HanmonanpHas snekTpoHHast oubiamorexka HOb
http://xn--90ax2c.xn--plai/how-to-search /.

9. METOAWYECKUE VYKA3AHUSI /51 OBYYAIOIHMXCSI MO OCBOEHHIO
JTUCHUIINHBI

9.1. Meroanueckue yKa3aHusl JJis 00y4alOUIUXCSl MO BBINOJHEHUIO Ja00OpaTOPHBIX pa-
0oT/mpaKkTH4YecKuX pador

JladoparopHasi padora Nel Omnpenenenne u300apHoOii TENJI0EeMKOCTH BO31yXa

JlaGopaTopHoe 3aHATHE MPOXOJUT B UHTEPAKTUBHOU (popMme — paboTa B MallbIX Tpynnax (2 ya-
ca).
Llenv pabomul:

DKCcIepUMEHTAIbHOE OIpEeNICHUE CPEeJHEH MAacCOBOM TEINIOEMKOCTH BO3/yXa IMpPU MOCTOSH-
HOM JIaBJICHHH U COIIOCTABIICHHE PE3YIbTATOB C TAOIMYHBIMU 3HAYCHHUSIMHU.
3adanue:

1. MOAKIIOYMTH YCTAHOBKY JUIS ONPEeNIeHUs N300apHOM TEIII0EMKOCTH BO3/1yXa K CETH;

2. TIpOBECTH HEOOXOMMBbIE TEIUIOTEXHUUECKUE U3MEPEHNUS;

3. ompenenuTs Mo GopmyliaM H300apHY0 TEIUNIOEMKOCTh BO3/lyXa U CPaBHUTH €€ C TAOIUIHBIM

3HAYEHUEM.

HOD}ZOOK 6blNOJIHEHUA.

4--.
Woip—" A :
1 - = 7 L
N o 0Q ﬁ-—j{:c,_ ] r:__ﬂ
1 00 ‘{1& .@ :
CETH \H""—\-._\__- 1A
[ = ﬂ:{.__h_ - 0 g )

Puc. 1.1 YcranoBka njst onpeieneHus: n300apHOU TEMI0EMKOCTH BO3IyXa:
a — oOmwmii Buj; 0 — cxema pabouero ydactka
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http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://нэб.рф/how-to-search%20/

1) Honcoenunuth MynsTUMeTp 9 ¢ momomisio npoBoaoB 10 k pazpémam 8 Ha nepeaHel naHe-
JIN YCTaHOBKH.

2) IlonxIItounTh YCTAaHOBKY K CETH.

3) BritounThs nuTaHue yctaHoBKU TymOnepoMm «CeTb» 1, u3Mepurens TemmnepaTypsl 5 - TyM-
6nepom 6, kommpeccop - TymOaepom 2.

4) BkiIoyuTh NMUTAaHUE HArpeBaress KHOMOYHBIM BBIKJIIOYATENeM 3 MCTOYHHMKA MUTAHUS U
YCTaHOBUTH IIEPBOE 3HaYCHUE HanpspkeHust Un=3B.

5) BKiIrounTh MyJbTUMETP U U3MEPUTh ToOuHOE 3HaueHue U, u U,, nepexitodas Tymoep 7 B
COOTBETCTBYIOIIHIE MTOJIOKEHHSL.

6) Uepes 4-5 MUHYT (10 TOCTHKEHUHU CTAlIMOHAPHOTO pEXHMa) MPOU3BECTU OTCUET TeMIepa-
Typ tl u 12 mo m3mepurento 2TPMO u o6bpéMHOTO pacxoaa Bo3ayxa Gy mo poramerpy 4 (1o mo-
Ka3aHHSIM BEpXHEH III0CKOCTHU MOIJIaBKa).

7) IlynkTbl 4-6 NOBTOPUTH I CIEAYIOLIUX 3HAYEHUN HanpshKeHUs Ha HarpeBatene Un=4,; 5;
6; 7B.

8) PesynbraTel n3mMepeHuii 3aHocar B Tabi. 1.1

Taomuua 1.1
Pe3ynbpratel n3mMepeHui
Howmep t1, ta, U, U,, I,
OTIbITa °C °C B MB A
1
2
3
4

9) Ilo pe3yabTaTamM M3MEPEHHIA MO0 METOAMKE, M3JI0kKEeHHOU B [15] mpousBoauTcs o6paboTKa
OTIBITHBIX JIaHHBIX. Pe3ynbraTel 00paboTky 3aHOCATCS B Tabnuiy 1.2.
Tab6muna 1.2
Pe3ynbrarhl 00pabOTKH OMBITHBIX JaHHBIX
Homep | 4t, | Q, | G, Co, cgn‘f
OIbITa

°C | Br | xr | klx/(xr*°C) | kIx/(xr*°C)
1

2
3

Dopma omuemuocmu.:
Otuer Ha614paeTc;1 Ha KOMIIBIOTCPEC HUJIU B PYKOIIMCHOM BUJC. B otueTe HOmKHBI MPpUCYTCTBO-
BaTh:

11eTb paboTHI,

TEOPETHUYECKHE OCHOBBI METOJIUKH MPOBEICHHS OITbITA,;

OITMCAHUE CXEMBI IKCIIEPUMEHTAIBHOH YCTAHOBKH U TIOPSIOK IIPOBECHUS SKCIIEPUMEHTA;
PE3yNIbTAaThl TEIJIOTEXHUYECKUX U3MEPEHUI B BUJIC TAOJHUIIHI;

00paboTKy pe3y/nbTaToOB ONBITA U CBEACHUE UX B TAOJIHILY;

CpaBHEHHUE PE3yJIbTATOB OIbITA CO CIIPABOYHBIMH JAHHBIMH U OIICHKY MMOTPEITHOCTH OTIbITA;
BBIBOJIBI 110 paboTe.

NookrowbdPE

3adanus ons camocmosmenvrol pabomol.
1. mpopaboTath peKOMEHIyeMbIe HCTOYHUKH, OCHOBHYIO M JOMOJHUTEIBHYIO INTEPATYPY 110
U3y4aeMOMY BOTIPOCY C IEJIBIO YIITYOJICHHS, CHCTEMATU3allUU M PACITUPEHHSI TOJTyYCHHBIX 3HAHUH.
2. OTBETHTH Ha KOHTPOJIbHBIE BOMPOCHI TSI CAMOIIPOBEPKH.
3. COCTaBHUTb OTYET C YKA3aHUEM CITMCKA MCIIOJIb30BAaHHBIX UCTOUHUKOB.
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Pexomenoayuu no gvinonnenuio 3adanuii u no02omoske Kk 1a60pamopHol pabome:
[ToaroroBka k mabopaTopHOil paboTe HAUMHAETCS ¢ MPOPAOOTKH MaTepuasa 1Mo METOIUIECKUM
yKa3aHHUM K [IPOBEACHUIO JJA0OPATOPHBIX pabOT U PEKOMEHTyEMBIX HCTOUHUKOB.

Ocnosnas rumepamypa: [1-5]

Hononnumenvhas numepamypa: [6-11,15]

Konmponvnvie sonpocwt ons camonposgepku':
1. JlaiiTe onpenesieHue TEMI0EMKOCTH.
2. Yto noHUMaeTcs nojJ UICTUHHOM U CpelHEN TeII0EMKOCTIMU?
3. Kak pa3nuyaroT TEeII0eMKOCTh 10 KOJMYECTBY BEIECTBA, K KOTOPOMY HOJBOIUTCS TEILIO-

Ta?

4. Kak pa3nuyaroT TeIUIOEMKOCTh B 3aBUCHMOCTH OT YCJIOBHH ITPOTEKAaHUs IpoIiecca Teroo0-
MeHa?

5. Uemy paBHa TEIJIOEMKOCTb ITPU aiabaTHOM M U30TEPMUYECKOM Iporeccax?

6. Kak 3aBHCHUT TEINIOEMKOCTh UEaIbHOTO M PEaIbHOTO Ta30B OT TEMITEPATYpPhI?

7. Kakumu 3aBUCUMOCTSAMU CBsi3aHbl Mexay coboit Cp u C?

8. Kak cBsi3aHbl Mex 1y co00ii MaccoBas, 00beMHasi U MOJIbHasl TEMJI0EMKOCTH?

9. Kak ompenenuTs TEMJIOEMKOCTh B JHana3oHe Temieparyp oT t1 1o 2 mo u3BecTHBIM 3HaYe-
HUSIM TeIuIoeMKocTer B auana3zonax ot 0 1o ty u ot 0 o t2?

JlagopaTopnasi pa6ora Ne2 OmnpenesieHue KOd(PpPUIIHEHTA TEMIONMPOBOIHOCTH TEMI0H30-
JISIIHOHHOT0 MaTepHaJia.

JlaGopaTopHOE 3aHATHE TPOXOIUT B MHTEPAKTUBHOU (hopMe — paboTa B MallbIX Tpynmax (2 va-
ca).

Lenv pabomoi.:
O3HakoMIIeHHE 00YJArOIIMXCS C METOIMKON onpeenenus KodhduiireHTa TeraonpoBoOJHOCTH
HIHYpOBOTro acbecra.

3adanue:

1. MOAKTIOYHUTH YCTAHOBKY JUIA OMpeeneHus KodhduiimeHTa TerIonpoBOJHOCTH TETIOU30-
JSIUOHHOTO MaTepuaia K CeTH,

2. TPOBECTH HEOOXOAMMBIE TETNTIOTEXHUYECKHE U3MEPEHUST;

3. ompenenuts 10 Gopmyram KodQGHUIMESHT TETUTOTMPOBOTHOCTH TEIUIOU30JISIIIMOHHOTO MaTe-
pHalia ¥ CpaBHUTH €€ ¢ TAOIUYHBIM 3HAYCHHEM.

Ilopsdok gvinonnenus:

1) VYcraHOBKa COCTOMT U3 JaTyHHO# TpyOku 1 (puc.2.1), amuHoit | mokphITOl clloeM IIHYPOBO-
ro acOecra 2. Ha BHyTpeHHE! M HapyKHOM MOBEPXHOCTAX TEIUIOM3OJISLUH YCTAaHOBIEHBI TOpsSUHe
crau Tepmomnap 3 s U3MEpPEHHUs TEMIIEpaTyp Ha BHYTPEHHEH M HapYXHOU MOBEPXHOCTH. XOJIOJI-
HBIE cllau TepMonap 4 BBIBEIEHBI 3a IPEJENbl TEIUION30JIALIMOHHOIO €0 U UMEIOT TEMIIEpaTypy
OKPYKAaIOIIEeH Cpebl.

2) Ilocne BKIIOUEHHS DIICKTPOHATPEBATENsS 5 B CETh YCTaHABIMBAIOT C MIOMOIIBIO aBTOTPAHC-
dopmaTopa 6 Cuily TOKa, COOTBETCTBYIOIIYIO IEPBOMY pexXuMy. [Ipr 3TOM KOHTPOIUPYIOT AJIEK-
TPUUYECKHE NTapaMETPhI TOKA C MTOMOIIBIO aMIepeMeTpa’ U BOJbTMETpa 8.

3) ITlpu HacTyIUIeHWHM CTAllMOHAPHOTO peXuMa (HEM3MEHHOCTh TEeMIepaTypbl BO BPEMEHH)
IIPOU3BOJAT U3MEPEHHUE TEMIIEPATYP HA BHYTPEHHEN M HApYXKHOM MOBEPXHOCTSX TEIIOU30JISITOPA ©
IIOMOUIBIO U3MEPUTEIIS TEMIIEpaTyp 9.

4) Tlocne mpoBeneHHs W3MEPEHHI TEMIIEpaTyp YCTAaHABIMBAIOT IPH ITOMOIIU aBTOTPaHCHOP-
MaTopa BTOPOW PEXKHUM, HAIOT BBIAEPXKKY 10-15 MUHYT ¢ 1ENbI0 TOCTHXKEHUS CTallMOHAPHOIO pe-
JKUMa, 3aTEM IPOU3BOJAT U3MEPEHMsI TEMIIEPATYp U IEKTPUUYECKUX MapaMETPOB HArpeBaTeisl BO
BTOPOM PEXHUME.
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5) PesynbraThl H3MepeHuii 3aHoCAT B Tabmuiy 2.1.

Tabmuna 2.1
Pe3ynbTaTel u3mepenuii
Pesxcum | Cuna | Hanpsoiwcenue Temnepamypa l, DsHn, Dn,
MmoKa tsn, tn, M M M
A B °C °C
1
2

)

K TP TETRV EPNITY FHs TIPS AW 'REEN

A AT EALEA L AL LA L CWRMARANS

D e & R -l-l’;l’-l.l.-l-‘l-r-l'-r--_-
] T

ALY AARRA A AN "
IIIIIIIIIIIII‘I Y272l 2T s AL A

w2208}

Puc. 1.1 Cxema yCTAHOBKH!
1 - naryuuas Tpy6ka, 2 - crofl TenJaoH3ICAANMM,
3-ropaume coau Tepmonap, 4-XOJoAHKeE cHax TepMmonap,
5 - anekTpoHarpepaTens, 6 - apToTparchopMaTop,
7 - aMnrepMeTp, 8 - BoaAsTMeTDP, 9 - MANIMBOJABTMETD,
10 - nepexJoyYaTes b TepMonap

Puc.2.1.- [IppuanunmansHas cxema yCTaHOBKH

6) 3Ha4YeHUS KOHCTPYKTHUBHBIX MApaMETPOB M PEKUMBI OMBITOB MPEACTABICHBI HA JIMIIEBON
[IaHEJIU CTeHAA

7) BpimonHuB paboTy ISt IByX PEKOMEHIOBAHHBIX MPEMOIaBaTeNIeM peKUMax, CIeIyeT Ompe-
JeNUTh KO3 GUIMEHT TEIUIONPOBOJHOCTH IS KaXI0TO PeKUMa.

8) B 3akio4eHUH CPaBHUBAIOT CIIPABOYHYIO BENMYMHY KOI(D(DHUIIMEHTA TEIUIONPOBOIHOCTH C
OIIBITHOM U ONPEIENICIOT OTPELIHOCTh DKCIIEPUMEHTA.

9) Menarorcsi HEOOXOIUMBIE BBIBOJIBI

Dopma omyemnocmu.

OTtuer HabMpaeTcs HAa KOMITBIOTEPE WM B PYKOIIMCHOM BHjE. B oTdere MOMKHBI MPUCYTCTBO-
BaTh:

1. HoMmep u Ha3zBaHUE TAOOPATOPHOI pabOTHI;
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11eTb paboThI,

cxema J1abopaTOPHON YCTaHOBKH;
TaOJIMIIEL;

pabouune HopmyIIbI;

00paboTKa pe3ynbTaToB;

BBIBOJI.

Noakown

3adanus ona camocmoamenvrol pabombol.
1. [TpopaboTath peKOMEHIyeMbIe UCTOYHUKH, OCHOBHYIO U JOMOJHUTEIBHYIO JIUTEPATYPY 1O
H3y4aeMOMY BOIIPOCY C IENIbI0 YIITyOJCHHS, CHCTEMATH3aIliH ¥ PACIIIUPEHUS ITOJTYICHHBIX 3HAHUH.
2. OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI JIJIsi CAMOIIPOBEPKH.
3. CocTaBUTh OTYET C YKa3aHUEM CITHCKa MCIIOJIb30BAHHBIX HCTOYHUKOB.

Pexomendayuu no 6binoiHeHuIo 3a0anull U no020moske K aabopamopHou pabome.
[ToaroroBka Kk 1abopaTopHON paboTe HAYMHAETCS C MPOPAOOTKU MaTepHalia Mo METOAHYECKUM
yKa3aHMIM K IIPOBEACHUIO JIA0OPATOPHBIX paOOT U PEKOMEHIyEMbIX HCTOUHUKOB.

Ocnosnas awumepamypa: [1-5]

Honornumenvuas iumepamypa: [6-12]

Konmponvnvie gonpocwi 0ns camonposepku:
1. ®wusnyeckas CymHOCTb IPOLECCA TEMIONPBOIHOCTH.
2. ©®opmynupoBka 3akoHa Oypse.
3. TemnonmpoBOIHOCTH BENMIECTB: METAJUIOB, TA30B, KUAKOCTEH, CTPOUTEILHBIX U TETLIOU30JIS-
LIMOHHBIX MaTEPUAJIOB.
4. ®axTopsl, BAUAOLIME Ha KOA(G(UIUEHT TETIONPOBOJHOCTH.
5. Meronuka 3KCIepUMEHTAIBHOTO ONpeieieHus K03 puimeHTa TemonpoBoHOCTH
6. OCHOBHBIE COCTABIISIOIINE TOTPEIIHOCTH OIIbITA

JlagopaTopnasi pa6ora Ne3 Omnpeneienne ko3gpPpuuneHTa TeNJI00TIAYUA MPU CBOOOTHOM
KOHBEKIIUM BO3/1yXAa.

JlabopaTopHoe 3aHATHE TPOXOAUT B MHTEPAKTUBHOU Popme — paboTa B ManbIX rpynmnax (2 ya-
ca).

Lenv pabomoi.:
OcBoeHMe METOIUKH OMPEIeICHUSI UHTEHCUBHOCTH TEIUIOOTIa4H OT TOPU30HTANIBHON TPYObI
P CBOOOTHOW KOHBEKIIMH BO3TyXa.

3adanue:

1. MOAKIIOYMTH YCTAHOBKY AJIs OompeseneHus KodhhuimeHTa TeriooTAaq Mpu CBOOOIHOM
KOHBEKIIUH K CETH;

2. TIPOBECTH HEOOXOAMMBIE TETNTIOTEXHUIECKIE U3MEPEHUS;

3. ompenenuts 10 Gopmyiram Kod(HGHUIMESHT TETUIOOTa9X TTPH CBOOOTHOM KOHBEKIIMH U CPaB-
HUTh PAcUETHOE 3HAYEHUE C IKCIIEPUMEHTAIbHBIM.

Ilopadok evinonnenus:

1) VYcraHOBKa COCTOMUT W3 JaTyHHOW TpyOku (puc. 3.1) mmuHoit L 4 u nuamerpom d, Ha mo-
BEPXHOCTH KOTOPOH yCTaHOBIEHBbI TepMmoaaTuuku 2. Ilocie BKIIOYEHHS B CETh AJEKTPO-
HarpeBaTeIbHOTO AJIEMEeHTa 3 aBTOTpaHChHOpPMATOPOM 7 YCTAaHABIMBAIOT TOK MEPBOTO PEXKUMA, KO-
TOPBIA KOHTPOJIUPYETCS amnepMeTpoM 6. BennuuHa HanpspkeHUs Ha 3JIEKTpOHArpeBaTesie KOHTPO-
JUPYETCs BOILTMETPOM O.

2) Tlocne ycTaHOBIICHHS CTAIIMOHAPHOTO PEKUMA MTPOU3BOST H3MEPEHHE TEMITEPATypPhl CTCH-
KU T10 BCEH UTMHE TPYOBI, MOCIIEA0BATEIFHO MEPEKIIoUasi TePMOJATIUKU. Uepe3 HECKOIBKO MUHYT

16




(5-10 MuH) U3MepeHUE MOBTOPSIIOT JISl IPOBEPKU CTALIMOHAPHOCTH pexkuma. Eciu 3HaYeHus TeM-
nepaTyp B COOTBETCTBEHHBIX TOUKAaX HE OTIMYAIOTCS APYT OT Apyra, pe3yibTaThl U3MEPEHUHN 3aHO-
caT B Tabmuiy 3.1.

3) Ilocie 3TOro MpOBOISAT KCIEPUMEHT IIPH BTOPOM DPEXUME, HapaMeTpbl KOTOPOTo 3aiaet
IIPENO/1aBaTelb.

Tabmuma 3.1
A I, U, L, d, Iokazanus npudopa, °C
p A B M ty t t3 tep
1
2

4) B pabore crneayer paccuuTarh KO3(G(GUIUEHT TEIUIOOTAAa4YH M0 TaOJIMYHBIM JaHHBIM, HC-
10J1b3ys [12]u CpaBHUTH €ro ¢ OMBITHBIM 3HAYCHUEM 0011 , BBIYUCSEMBIM 110 Gopmyiie (2.6), npu-
BeJIeHHOM B[ 12]

5) JlenatoTcs HEOOXOAMMBIC BBIBOIBI

| 2208

1 - u3mMepuTeNbHBIN TPUOOP, 2 - TEPMOJATUHK, 3 - JIIEKTPOHATPEBATEb,
4 - naTyHHas TpyOKa, S- BOJBTMETP, 6 - aMrnepMeTp, 7 — aBTOTpaHCHOpMATOP
Puc.3.1- Cxema 3KkcriepuMEHTAIbHON YCTaHOBKHU

Dopma omuemuocmu.:
Otuer Ha6I/IpaCTC}I Ha KOMIIBIOTCPEC HUJIM B PYKOIIMCHOM BUIC. B otueTe HOMKHBI MMPUCYTCTBO-
BaTh.

HOMEp M Ha3BaHUE J1abopaTOpHOI paboTHI;
11e7b PaboTHI,

cxema JJabopaTOpHOH YCTaHOBKH;
TaOJIUIIBL,

pabouue GpopmyIbl;

00paboTKa pe3yJbTaToB;

BBIBO/I.

NoabkowhE

3adanus 015 camocmosmenbHou pabomal.
1. mpopaboTaTh peKOMEHIyeMble HCTOYHHKH, OCHOBHYIO U JIOMOJHUTEIIBHYIO JIATEPATYPY 1O
M3y9aeMOMY BOIIPOCY C IENbI0 YIITyOJIeHHs, CHCTEMATH3AIMU ¥ PACIIUPEHHUS TOTYICHHBIX 3HAHUH.
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2. OTBETUTH HA KOHTPOJIBHBIC BOIIPOCHI AJId CaMOIIPOBCPKHU.
3. COCTaBUTH OTYET C YKa3aHHUEM CITMCKa MCITOJIb30BAHHBIX HCTOYHHUKOB.

Pexomendayuu no ebinoiHeHuIo 3a0anull U no02omoske K JabopamopHou pabome.
[ToaroroBka K J1abopaTopHOW paboTe HAYMHAETCS C MPOPAOOTKU MaTepUaiia IO METOAUICCKIM
YKa3aHUSM K IIPOBEJICHHUIO J1a00paTOPHBIX PadOT U PEKOMEHIyeMbIX HCTOYHUKOB.

Ocnosnas awumepamypa: [1-5]

Honornumenvuas rumepamypa: [6-12]

Konumponavnuie sonpocul ons camonpoeepku.

1. ®uznyeckas mnpupojaa IMpolecca TEIJIOOTAAYd IPH CBOOOTIHOM KOHBEKIIMH.

2. ®akTOopHI, BIUSIONIUE HA TEIUIOOTIa4y IPU CBOOOIHON KOHBEKIIUH.

3. Tloustue ko3 duirienTa TermI00TIauH.

4. Kpurepun momoOusi i ONKWCAHWUS WHTESHCHUBHOCTHU TEIUIOOTIAYH IPU CBOOOJHON KOH-
BEKIIHH.

5. PexuM Te4eHHs TETUIOHOCUTEISI MPU CBOOOTHON KOHBEKITUH.

6. Kak ocymectsnsercs Bbioop kodddunrentoB C u n B ypaBHeHHH (2.3).

7. Cnoco0bl HHTEHCH(PHUKALINY TETIO0TIauH.

8. Meroauka omnpenenaeHus koddduirenTa TemIo0TAaur IpU CBOOOIHON KOHBEKIINH.

9. OcCHOBHBIE COCTABIISIONINE TTOTPEIIHOCTH OTIBITA.

JlabopaTopnas padora Ne 4 Onpenesienne Ko3(ppuHeHTA TENJIOOTAAYM NPH BBIHYXK-
JAE€HHOW KOHBEKIUM BO31yXAa.

JlabopaTopHoe 3aHsATHE TPOXOAMUT B UHTEPAKTUBHON (popme — paboTa B ManbIX rpynmnax (2 ya-
ca).

Lenv pabomoi.:
DKCrepuMEHTAIbHOE OMpeeNieHue cpeaHero KodhduiMeHTa TEeIUIoOTAaYd TpPU JBHKECHUH
BO3/lyXa B TpyOe U M3yUeHUE BIHMSIHHS PEKUMA JBHKCHIS BO3/IyXa HA KO3(DPHUIMCHT TETUIOOTIauH.

3adanue:

1. moOAKIIOYMTH YCTAaHOBKY AJIs ompeseneHus KodhduiueHTa Terio0TAauu MPU BEIHYXKIEHHOM
KOHBEKI[UHU K CETH,

2. TIPOBECTH HEOOXOAMMBIE TETNTIOTEXHUYECKIE U3MEPEHUST;

3. ompenenuts Mo GopMysiaM KOIPPUITUEHT TEIUIOOTIAYH TP BBIHYKICHHOW KOHBEKIIUU U
CPaBHHUTh PACUETHOE 3HAYEHHE C HKCIIEPUMEHTATbHBIM.

Ilopsdok gvinonnenus:

1) VYcraHoBka coctouT u3 TpyObl 1 (puc.4.1) Ha BHEINIHEH MOBEPXHOCTH KOTOPOH HaMoOTaHa
HUXPOMOBas HUTh 2, CIyXallas JJs HarpeBa BO3AyXa, JABIKYIIErocs BHYTpU TpyObl. M3menenue
CTETNeHH HarpeBa BO3AyXa MPOU3BOIUTCS IyTEM PETYIUPOBaHUS CUJIbI TOKA, IPOXOSIIETO Yepe3
HUXPOMOBYIO HUTh. CHjla TOKa 3a/1aeTCsi aBTOTpaHCPOPMATOPOM 4 M KOHTPOJIUPYETCs aMIepMeT-
pom 5.

2) Jns u3aMepeHHs TeMIIepaTyp BO3JyXa M MOBEPXHOCTH TPYOBI IO BCEH ee JIMHE YCTaHOBJIE-
HO 11ATh Tepmonap 3. Tepmonapel T1 u TS ciryxkat [uist onpeneneHus: TeMeparyp Bo3ayxa Ha BXO-
Jie ¥ BbIXoJie U3 TpyOsl, a Tepmonapsl T2, T3 u T4 mng uzmepeHus Temneparyp HOBEPXHOCTH CTe-
HOK TpyObl. B kadecTtBe BTOpHuHOTO TIpHbOpa, peructpupyromero I/C TepMonap, UCIOIB3yeTCs
MWJUIMBOJIBTMETP 9. [l mocie10BaTeIbHOTO MOJAKIIOUEHHUST TEPMOIAP MOJIb3YIOTCS KJIaBUILIAMU

10.
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3) U3mensst peoctatoM 6 HampsDKEHUE Ha DJICKTPOABHIATENIC BEHTHISTOpA 7, PETYIHPYIOT
pacxoJl Bo3ayxa, mpoxozsuiero yepe3 Tpyoy. Kontpons pacxona Bo3ayxa ocymectsisercs U — 00-
Pa3HbIM MaHOMETPOM 8.

4) Jnst BBINOJIHEHHs PabOThl HEOOXOIMMO YCTAHOBUTH PEKOMEHIOBAaHHBIN IPEIO/aBaTeIeM
PEeXUM IBUKEHUS BO3AyXa U CUILY TOKA.

5) Ilocne moCTHKEHHS CTALOHAPHOTO TEIUIOBOrO pexkuma (depe3 30 MUH. MMOCie BKITIOYCHHS)
HEO00XOMMO M3MEpPUTh pacxo] Bo3ayxa (mo U — oOpasHOMY MaHOMETPY U TPaayHpOBOYHON KpH-
BO) M TemIeparypbl BO3yXxa Ha BX0Jle B TpyOy M BbIxoJe U3 Hee. [l u3MepeHus teMnepaTypsl
BO3/yXa HOXMMAIOT KHONIKY 1 MummuBonsTMeTpa KBM-1, a 3aTtem 5 1 cHUMArOT 1o mikane npudo-
pa 3HaueHue temnepatyp tl u t5 B °C.

6) AHamOrM4YHBIM 00pa30M HAXOIUTCS TEMIIEpaTypa CTeHKH TpyObl. I[locienoBarenbHbIM
Ha)KaTHEM KHOIOK 2, 3 u 4 noakioyaroT tepmonapsl T2, T3 u T4, pacnosio’keHHbIEe Ha TOBEPXHO-
CTH TPYOBI U OIIPENEINIAIOT TeMIepaTypsl t2, t3 u t4, 1 3aTeM CPEeTHIOI0 TEMIIEPATypy CTEHKH TPYOBI
tc.

7) PesynbraThl ©3MEpeHuil 3aHOCATCS B Ta0uUIy 4.1

Taomuua 4.1
Cuita
Pacxon Toxa
KM Bosznyxa ] A 1 5 s to 3 4 tc
P V, M¥/c ’
1
2

8) B pabore cienyer paccuutarh KOI(D(OHUIMEHT TEIIOOTAAYM MO TaOJIMYHBIM JaHHBIM, HC-
noJb3ys [12]u cpaBHUTH €ro ¢ OMBITHBIM 3HAYEHUEM 001 , BEIYUACIIEMbIM 110 popmyre (3.1), mpu-
BesieHHO# B[12]

9) Menarorcsi HEOOXOIUMBIE BBIBOJIBI

4

mrr

, ]

~ A0 8B

1 — Tpy0a, 2 — HUXpOMOBasi HUTb, 3 — ropsiYKe Crau TepMmornap, 4 —aBrorpancopmarop, 5 — am-
nepmerp, 6 — peocrar, 7 — BO31yX01yBKa, 8 — MAaHOMETP, 9 — MIIITUBOJIBTMETD, 10 — nepekioya-
TENb TepMOoIIap
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Puc. 4.1. - Cxema yCTaHOBKH

Dopma omuemHnocmu:
OTtuer HabMpaeTcs HAa KOMITBIOTEPE WM B PYKOIIMCHOM BHUje. B oTdere MOIKHBI MPUCYTCTBO-
BaTh:

HOMEp U Ha3BaHUE JIA0OPaTOPHOU PabOTHI;
11e7Ib PabOoTHI;

cxema JiabopaTopHOM YCTaHOBKH;
TaOJIULIBL;

pabourie popmyIsL;

00paboTKa pe3yJbTaToB;

BBIBO/I.

NoakownE

3adanus 018 camocmosmenbHol pabomol.
1. mpopaboTaTh PEKOMEHIyeMbIC UCTOYHUKH, OCHOBHYIO H JIOTIOJHUTEIBHYIO JINTEPATYPY 110
M3y9aeMOMY BOIIPOCY C IENbI0 YIITyOJIeHHS, CHCTEMATU3allUN U PACIIHPEHUS TIOTYyICHHBIX 3HAHUH.
2. OTBETUTDh HA KOHTPOJIbHBIE BOIIPOCHI /IS CAMOIIPOBEPKH.
3. COCTaBUTH OTUET C YKAa3aHUEM CITMCKA UCIIOJIb30BAHHBIX UCTOYHHKOB.

Pexomendayuu no gblnoanenuio 3a0anuil U nod2omoske kK aabopamopHhoil pabome:
[TonroroBka K J1abopaTOpPHOH pabOTe HAYMHAETCS C MPOPAOOTKH MaTepHalia M0 METOAHMYCCKUM
YKa3aHUSM K IMPOBEICHUIO J1a00paTOPHBIX PabOT U PEKOMEHTyeMbIX HCTOYHUKOB.

Ocnosnas rumepamypa: [1-5]

Hononnumenvhas numepamypa: [6-12]

Konmponvhuie sonpocul ons camonpoeepKku.

1. ®wusmueckas CYIIHOCTh MIpoIlecca TEIUIOTAAYu TPH BBIHYKICHHOW KOHBEKIIHH,

2. Tlonstue xo3duimenTta TemIooTIauu.

3. Kpurepunm momodus, Ompenessfonre WHTCHCUBHOCTh TEIIOOTIAYH MIPH BBIHYXICHHOMN
KOHBEKI[UH.

JlaGopaTopHas pa6ora Ne5 U3yueHue Ten1000MeHa U31y4yeHHeM

JlabopatopHoe 3aHsATHE TPOXOAMUT B UHTEPAKTUBHON (popme — paboTa B ManbIX rpynmnax (2 ya-
ca).

Llenv pabomui:
DOKCTIEepUMEHTAIBHO OMPEACTUTh UHTETPAIbHBIN K0d()PUIMEHT W3ITyuyeHUs: TOHKOW BOJb(pa-
MOBO¥ TIPOBOJIOKH HArpeToil 2JIEKTPUUECKHM TOKOM B HHTepBasie Temmepatyp oT 100 mo 800 °C.

3aoanue:

1. DOAKIIOYMTH YCTAHOBKY JUIA ONPENEICHUsI HHTEIPAIBHOTO KO PHUIIMEHTa U3TydeHUs TOH-
KOU BOJIL()PaMOBOI TTPOBOJIOKH;

2. TPOBECTH HEOOXOAMMBIE TEIJIOTEXHUYECKHUE NU3MEPEHHS,;

3. ompenenuTh Mo (GopMysaM WHTETPATHHBIN KOd(QPHUIMEHT M3ITydeHUs] TOHKOH BoJb(pamo-
BOM MTPOBOJIOKH U CPAaBHUTH C TAOJTMYHBIM 3HAUCHHEM.
Ilopsadok evinonnenus.

Cxema 3KcriepuMEHTaJIbHON YCTaHOBKM NpuBeaeHa Ha Puc.5.1.
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Puc. 5.1 — Cxema ycTaHOBKH

1) Ha mepenHell maHemu HAXOJHUTCS IBYXKaHAJIbHBIA H3MEpPHUTENb TeMreparypbl (2) Tuma
2TPMO, noaxiro4€HHBIN K XPOMEIb-KOMEIEeBON TepMonape, yHUBepcaabHbI BoabTMETp (1) THMa
MY-67 ¢ aBTOMaTH4eCKUM IMEPEKIIOUEHHEM TNPEAEIOB M3MEPEeHUH, TyMONEp 3JIEeKTPONUTaHUS
ycTaHoBKH (3), pa3zwémsl (V) 1 noakitoueHus BoiabTMmeTpa (1), Tym6nép (5) mist nepexitoueHus
BOJIFTMETpa Ha W3MEpEHHUe MaJileHHs HampsbkeHust Ha oOpasnoBoM conpotuieHuu (Uo) u Hanps-
JKeHUs Ha BoJb(dpamMoBoii mpososioke (UH).

2) Ha Puc.5.1 npuBeneHa MpuUHIUIHAIBHAS CXeMa paboyero y4acTka, dJIeKTpHYecKas cxema
nuTaHus U u3MepeHuil. Harpesaemasi BosibppaMoBasi MpoBOJIOKA-HUTH (7) HAXOAUTCS B LUJIMH]IPU-
YEeCKOM CTEKJISIHHOM OayuioHe (8) ¢ JBOWHBIMU CTEHKAaMH, MEXIY KOTOPBIMH HAaXOAMUTCS BOA.
BuyTpennss tpyOka BakyymupoBaHa 1o 10-5 mm. pr.ct. Temmeparypa creHku stoi TpyOoku T2
CUMTAETCsl paBHOM TEMIIEpaType BOJbI HUPKYJIUPYIOLIEH MEXKIY JBOMHBIMU CTEHKAMHU M IOCTOSH-
HOH B TeueHue ombiTa. OHA OMpPENemsseTcs XPOMETb-KOTIEIeBOW TepMorapoit (9), coemnHEHHON C
u3MepuTeneM temneparypsl (2). baiaon ¢ HUTBIO yKkperuieH B Mofyde (6), KOTOpbId HaXOAUTCS Ha
71a00paTOPHOM CTeHAE. DJIEKTpONUTaHHe K BOJIb(pPaMOBOM MPOBOJIOKE MOJBOAUTCS BHYTPU YyCTa-
HOBKHM OT UcTouHuKa nurtanus (4) . IlociegoBaTensHO ¢ BONb()PamMOBOil MPOBOIOKON BKIIOUEHO
obpasmnoBoe conportuiienne (Ro) s onpeneneHuss BETMYUHBI MJIEKTPUIECKOTO TOKA B IEMHU TIO
U3MEPEHHOMY 3HA4YEHHUIO NaJieHus HanpsbkeHus Ha Ro. s u3MepeHus HanpspKeHus Ha BOsb(pa-
MoBoii nposoJsioke UR 1 HanpspkeHus: Ha 00pa3nioBoM conpotusiiennn Uo Kk pazbémMaM V MOJKITIO-
yaetcst MynsTumetp (1).

3) Ilepen BbIMONTHEHHEM PabOThI U3MEPUTH MYJIBTHMETPOM (B PEKHMME M3MEPEHUS] COMPOTHB-
JIeHUs1) DJIEKTPUUECKOE CONPOTUBIEHUE BOIb(ppamoBoii mpoBosokn RHK mnpu komHaTHO# Temme-
patype tK.

4) 3amucaTh JaHHBIC YCTaHOBKH, YCIIOBHS OIbITa B TaOmuity 5.1.
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Tabmuma 5.1

No t1C | Te,K | T2C | T2,K | UrB | UgmB | I, A | Q,BT
/1

WIN|F-

5) VOGenuTbcs B TOM, YTO BCE MPUOOPHI BBIKIIIOYEHBI. [IOBEpHYTh PEryIsITOp HANpsLKEHHS 0J10-
Ka MUTaHMs TPOTHUB YaCOBOM CTpeNku A0 yrnopa. Bxmounts crenn tymo6nepom (3). Bkmounts Mc-
TOYHHUK NTUTaHuA (4), MynbTUMETp (1) 1 U3MEPUTENb TeMITepaTypsl (2).

6) Omnpenenuth (331a€T MpenojaBaTelib) 3HAYCHUS HANPSHKCHUH, PU KOTOPBIX MPOBOSTCS
u3MepeHus. Pexkomeniyemble 3HaueHUST HaNpsOKEHUH, yCTaHABIIMBaeMble Ha OJoke muTaHus: 6, 8,
10, 12, 16 BOJbT.

7) Tlepexmounth TymMOep (5) B mojoxenue UH. YcTaHOBUTH MepBOE 3HAUCHHUE HAMPSKEHUS
Ha HUTH, CJIEJ 3a MMOKa3aHUsAMH BosbT™MeTpa. [IponsBect oTcuer Hanpsokennus Ha HUTH UHI.

8) TIlepexmounth TyMOsIEp (5) B momoxkenue Uo. [Ipou3BecTd OTCUET HAMPSDKEHHUS Ha 00pa3-
oBoM cornpotuieHun Uol.

9) OmnpenenuTh TeMIIEpaTypy CTEHKH TPYOKH t2 10 MOKa3aHUsAM M3MEpUTeNs Temmeparyp (2).

10) [TyHKTBI 4 ¥ 5 MOBTOPUTH IS CIACHYIOUIMX 3HAYCHUI HANPSIKCHUI, yCTAHABIMBACMbIX Ha
HUTH.

11) YOpath HanpspKeHHE Ha HUTH. BBIKITIOUHATH TPUOOPHI U CTEH]I.

Dopma omuemuocmu.:
OTuyer Ha6HpaeTc;1 Ha KOMIIBIOTEPEC HUJIM B PYKOIIMCHOM BUIC. B oTueTe momKHBI MMpUCYTCTBO-
BaTh:

HOMEp | Ha3BaHUE 1abopaTOpHOI paboThI;
11eb padoTHI;

cxema J1abopaTOpHOH yCTaHOBKH;
TaOJIMIIEL;

pabouue GpopmyIsl;

00paboTKa pe3yJIbTaToB;

BBIBOJI.

NoabkowhE

3adanus ona camocmoamenvrol pabomaoi.
1. mpopaboTaTh peKOMEHTyeMble HICTOYHHKH, OCHOBHYIO U JIOMOJHUTEIBHYIO JIATEPATYPY TIO
M3y4aeMOMY BOIPOCY C LENbI0 YIITyOIeHHs, CHCTEMaTH3aIlMU ¥ PACIIUPEHHS MTOTYYSHHBIX 3HAHUH.
2. OTBETUTH HA KOHTPOJLHBIC BOIIPOCHI JISI CAMOTIPOBEPKH.
3. COCTaBUTH OTUET C YKA3aHUEM CITMCKA UCIIOJIF30BAHHBIX UCTOYHUKOB.

Pexomenoayuu no eblnoiHeHur0 3a0anull U no020mogKe K 1a00pamopHol pabome:
[TonroroBka k 1abopaTopHOi paboTe HaUYMHAETCs C MPOPabOTKU MaTepuaia Mo METOANYECKUM
yKa3aHHUM K IIPOBEACHUIO JTA0OPATOPHBIX pabOT U PEKOMEHTyEMBIX HCTOUHUKOB.

Ocnosnas iumepamypa: [1-5]

Honornumenvuas iumepamypa: [6-11,13]

Koumponvuvle sonpocoi ons camonpoeepku.

Bupael reruionepenauu.

OCOOEHHOCTH TEMIIOBOTO U3JIyYEHHUS.

Bnusaue koadunrenTa cepocTu Tena Ha Tersionepeaayy.

Kak y4uThIBaeTCsi COBMECTHOE JICHICTBHE TEIUIOBOIO M3JIyYEHHs M APYIUX CIOCOOOB TEIIO0-

NS
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OTJa4YH.

10. TEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOIECCA IO JUCHUIIVIMHE

CoNoOR~WNE

Microsoft Imagine Premium
OC Windows 7 Professional
Microsoft Office 2007 Russian Academic OPEN No Level
AHTHBUpYCHOE porpaMmmHoe obecrieuenue Kaspersky Security.
NCC "Kopaekc". MapopMamoHHO-CIIPaBOYHAs CHCTEMA
CrpaBouHo-mipaBoBasi cucreMa «Koncynsrant [Tnrocy
Apxwusarop 7-Zip
Adobe Reader

. doPDF

10. Aii-JIoroc Cuctema TUCTaHIIMOHHOTO O0y4YEHUS
11. KOMITIAC-3D V13

11. OMUCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bI, HEOBXOIUMOM

JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO AMCIUIIVIMHE

Buo
3anaAmuA

Haumenosanue
ayoumopuu

Ilepeuensv ocnosnozo 060py-
006aHUsA

No JIP unu JIx

1

2

3

4

JIx

JlekuMoHHas ayIUTOPUs

JIP

JlaGoparopwus o01el Termio-
TEXHUKHN

JlaGoparopHas YCTaHOBKA
JUIST  M3YYCHHS TEII0OOMeHa
U3TyYCHUEM

Crenpa «OnpeneneHue Ko3¢-
¢unmMeHTa  TETIONPOBOHO-
CTH METAJIIa

JlaboparopHast YCTaHOBKA
JUIL  OTPEAENICHUs] TeTUIOEM-
koctu (P=const)
JlaboparopHast YCTaHOBKA
Uil ompeneneHus Koddpdu-
IIUEHTA TCIIOOTAauu
JlaboparopHast YCTaHOBKA
JUISL UCCIIEIOBAHUS TeIUIole-
penaun «Tpyoda B TpyOe»

JP 5

JIP 2

JP1

JIP 3

JIP 4

CP

33

Ob6opynosanue 15 I1K-

CPU 5000/RAM 2Gb/HDD
(Monwutop TFT 19 LG
1953S-SF); npunrep HP La-
serJet P3005
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IIpunoxenne 1

®OHJ ONEHOYHBIX CPEACTB ISl IPOBEJIEHMUS
HNPOMEXKYTOYHOU ATTECTAIIMU OBYUAIOIIUXCA ITO JUCHUIIJIMHE

1. Onucanue ¢oHJa OLIEHOYHBIX CPEACTB (IIACHOPT)

Ne
HOM= JaemenT Pasnen Tema ®0C
neTeH- KOMIIETeHIINH
MU
1 2 3 4 5
OK-1 | Cmocobnocts k a0- | 1. OcHOBBI 1.1 OcHoOBHBIC TIOHATHSA U UCXOA- | BoOmpock k 3ade-
CTPAaKTHOMY MBIIIUIE- | TEPMOJMHAMHU- | HBIC MOJIOKEHUSI TEPMOIUHAMUKI Ty 1.1-1.3
HUIO, aHaIW3y, CUH- | KU
TE3y 2. OCHOBBI 2.1. OcHoBHBIE TIOHATHA U ompe- | Bompock! k 3aue-
TEOpUH TEIIO- | JEJCHUs Ty 2.4-2.5
oOMeHa
3. Termomac- 3.3. TloBbienue 3¢dexruBHOCTH | Bompock! k 3ade-
COOOMEHHEIE, HCTIONTE30BAHUS TOTLTHBO- Ty 3.6-3.7
TEIUIONCIIONb- | DHEPTETHYECKUX PECYPCOB.
3YIOIIUE U Tell-
JIOT€HEPUPY-
IOLINE yCTa-
HOBKH
IIK-10 | Crmocobnocts paspa- | 1. OcHOBBI 1.1 OcHoBHBIE MOHATHUS U UCXO- | Bompock! k 3a4e-
0aThIBaTh  TEXHOJIO- | TEPMOAMHAMU- | HBIE MTOJIOKEHUS TEPMOTUTHAMHAKHI Ty 1.1-1.10
TAYECKYI0 JOKYMEH- | KA 1.2. IlepBblii 3aKOH TEPMOAUHA-
Talyulo I [OpOou3- MHUKHU
BOACTBA, MOJCPHH3A- 1.3. Bropoii 3akOoH TepMOJMHAa-
UM, OSKCIUTyaTaluH, MUK
TEXHUICCKOTO 06- 1.4. OcHOBHBIE TE€pPMOJIUHAMUYE-
CAYKUBaHHA W pe- CKHE TIpOIlecChl B Tasax, mapax u
MOHTa Ha3eMHBIX X CMEcsX
TpaHCIIOpTHO- 1.5. IuKibl TEMJIOCUIIOBBIX yCTa-
TEXHOJIOTHUECKUX HOBOK
CPeACTB M HX TCeXHO- 2. OCHOBBI 2.1. OcHoBHBIC TIOHSTHS U OIpe- | Bompocs k 3ade-
JIOTHYECKOTO M 000-
TEOpPHUH TEIJIO- | JEJICHUS Ty 2.11-2.17
pyAOBaHHS
obmeHa 2.2. TennonpoBOIHOCTh
2.3. KoHBEKTHBHBIH TEI000MEH
(TerutooTmaya)
2.4, JIyuucTblii TEI000MeH
2.5. Tennonepenaya
2.6. OCHOBBI TEMJIOBOIO pacyeTa
TEIUIOOOMEHHHK aIapaToB
3. Terutomac- 3.1. TomnuBo u ocHOBHI ropeHusi. | Bompocsl k 3aue-
COOOMEHHEIE, Ty 3.18-3.21
TEIJIOUCIIONB- | 3.2, Terutorenepupytomme
3YIOWHNE U TCTI- | ycTpoiicTBA.
JIOTeHEpHpY- 3.3. IloBbimenune 3¢ HeKTUBHOCTH
foIue ycra- WCIOJNB30BaHUs  TOIUTUBOIHEPTE-
HOBKH THYECKUX PECYPCOB.
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1 2 3 4 5
TICK- | Cnoco6HOCTS pa3zpa- | 1. OCHOBEI 1.1 OcHOBHBIC TTOHATHSA U UCXOI- | Bompocsr k 3ade-
2.7 0aThIBaTh TEXHOJIO- TEPMOJIMHAMU- | HBIE MMOJIOKEeHUs TepMoanHamuku | Ty 1.1-1.11
THYECKYI0 NOKYMEH- | KH 1.2. TlepBblli 3aKOH TEPMOAUHA-
TalluO IJIA IIPOU3- MUKH
BOJICTBA, MOJCPHH3A- "
a » MOZCP 1.3. Bropoit 3akoH TepMOAMHA-
UM, KCIUTyaTaluy,
MUKH
TEXHUYECKOIro 00-
1.4. OcHOBHBIE TEPMOIMHAMUYE-
CITy>)KUBaHHUS U pe-
CKHE TIpOLIeCCHl B Tazax, mapax u
MOHTA CPEJCTB Me-
HX CMecsAx
XaHM3aLUH U aBTO-
1.5. UKl TEMIOCUIIOBBIX yCTa-
MaTH3aLUH [T0IBEM-
HO-TPaHCIIOPTHBIX HOBOK
’ 2. OCHOBBI 2.1. OcHoBHBIC TIOHSTHS U Ompe- | Bompock k 3aue-
CTPOUTEJIBHBIX U J10-
TEOPHH TEIJIO- | JICICHUS Ty 2.12-2.13
POKHBIX padoT
obmeHa 2.2. TemnonpoBOIHOCTH
2.3. KoHBEKTHBHBIH TEI000MEH
(TerurooTmaya)
2.4. JIygucTslii TEIIO0OMEH
2.5. Tenmonepenaua
2.6. OCHOBBI TEIUIOBOI'O pacyeTa
TEIUIOOOMEHHVK arapaToB
3. Termomac- 3.1. TomuBo 1 OCHOBHBI TOpeHus. | Bompocs! k 3aue-
COOOMEHHEIE, Ty 3.14-3.19
TEIIONCTIONE- | 3.2, Temnorenepupyronie
3ylomye 1 TCM- | yCTpONCTBA.
JIoreHepupy- 3.3. loBbiienne 3G HeKTUBHOCTH
romue ycra- HCTIONTE30BaHUS TOIUIUBO-
HOBKH SHEPreTHYECKUX PECYPCOB.
2. Bonpochl Kk 3aueTy
Kommnerenuun
e Ne u Haume-
3 BOITPOCHI K 3AYETY HOBaHHE
n/n OmnpeneJe-
Kon pasaena
HHe
1 2 3 4 5
1. OK-1 | Cnocob6nocts | 1. OcHOBBI TepMoanHaMUKHA. OCHOBHBIE TIOHSTHA U ONIpe/ie- 1. OcHoBHI
K aOCTpakT- | JIeHUS. TEepMOJINHA-
HOMY MbIII- | 2. [IpenMeT TeXHUUECKOH TepMOJINHAMHUKH. MUKH
neHuto, aHa- | 3. TepMoanHaMHYEeCKHE IIUKIIBI TETUIOBOTO ABUTATENS U XO-
JU3y, CHHTE- | JOAWIbHON MaIlluHBI.
3y 4. Teopus termnoooMerna. OCHOBHBIE TOHATHUS | onpezeieHus. | 2. OCHOBBI
5. Buzbl epeHoca TerioThI. TEOPHH TeTl-
J1000MeHa;
6. Kitaccuduxanus TOTUTHB. 3. Terutomac-
7. KoHTpoIs mpoliecca TOpEeHHs U PETyITUPOBAHUE 1T0IA4N COOOMEHHEIE,
TOIUIMBA M BO3yXa B MPOLIECCE CIKUTAHUSI TOTLIUBA. TEIIOnC-
MOJIB3YIOIIHE
U TEIUIOreHe-
pupyomue
YCTaHOBKHU
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IIK-10 | CrmocoGHocTh | 1. DKBUBAJIEHTHOCTD TEILUIOTHI U paboThl. [ToHsTHE pabouero 1. OcHOBHI
pas3pabatsi- Tena. TEepMOIMHA-
BaTb TEXHO- | 2. OCHOBHBIE TApPAMETPhl COCTOSIHUS U €JMHUILBI U3MEPEHUSL. | MUKH
norndeckylo | 3. PaBHOBecHBIC M HEpPaBHOBECHBIE IPOLIECCHI, 0OpaTHMBIC U
JOKyMEHTa- | HeoOpaTumble.

LU0 st | 4. M3o0pakeHue B TepMOAWHAMHUYECKHX Auarpammax. Kpy-
IIPOU3BOJ- T'OBBIE IPOLIECCHI.
cTBa, Mozep- | 5. [lepBblif 3aKOH TEPMOTUHAMUKH.
HU3AIIHY, 6. AHaJIMTHYECKOE BHIPayKEHHE TIEPBOTO 3aKOHA.
9KCILTyaTa- 7. BelpasxeHue TemaoTHl M PadOTHl dYepe3 TepMOAMHAMUYe-
UM, TEXHHU- | CKHE ITapaMeTPbl COCTOSIHUA.
geckoro 00- | 8. BHyTpeHHss sHeprusl.
cmyxuBaHusA | 9. DHTAIBINS M SHTPOIIHSL.
nu  pemonTta | 10. TermmoeMkocTh. 3aBUCUMOCTb OT TEMITEpaTypbl. Bropoii
Ha3eMHBIX 3aKOH TEPMOJUHAMUKH.
TPAHCIIOPT- 11. TermnonpoBOHOCT, KOHBEKIIHS, U3TyUCHHE. 2. OCHOBEBI
HO- 12. CrnioxxHslii TeruiooOMeH. YpaBaenne HproToHa — PuxMaHna. | Teopun Temn-
TEXHOJIOTH- 13. Tenronepenaya nMpu JaMHHAPHOM ¥ TypOYJIEHTHOM Tede- | JIOOOMeHa;
YECKHUX HUMH.
cpeacts U ux | 14. Termoornava mpu TeYEHUH B TpyOax.
TEXHOJIOTH- 15. Uznyuenme. 3akon Credana — bombiMaHa, 3aKOH
geckoro  u | Kupxroda.
obopyznoBa- 16. B3anmHOe H3NydeHUE IBYX TBEPBIX TEIL.
HUS 17. zmydenue razos.
18. Mcnonp30BaHue pa3IMyHBIX BUIOB TOIUIHBA B OTPACIIH. 3. Tenmomac-
19. DnemeHTapHkIii cocTaB ToIMBa. TeroTa cropanusl. cOOOMEHHEIE,
20. ITonsiTie 06 yCIIOBHOM TOILIHBE. TETUIOUC-
21. KoshpunmenT m3bbiTka Bozayxa. KI1/] TermmoBeix TTOJIB3YIOIIHE
YCTPOMCTB. U TEIIOTeHe-
pUpyomme
YCTaHOBKHU
IICK- | Crmoco6nocth | 1. Tepmoamaamudeckuit K11/  xonmomunbaenit kosddunuent. | 1. OcHOBEI
2.7 pazpabatsi- 2. TepMoHAMHUYECKHE TIPOIIECCHI. TEPMOIMHA-
BaTh TexXHO- | 3. [loMMTpOMHBIN MpoliecC U YaCTHBIC CITy4Yan mpoliecca. MUKH
jorudeckyro | M3o0paxkenus B quarpammax T-S u P-V
NoKyMeHTa- | 4. PeanbHble ra3bl M Hapbl, TEPMOIMHAMUKA TTIOTOKA.
ITUIO st | 5. BonstHoit map.
MPOU3BO/I- 6. [ToHsTHS BIAXKHOTO, CYXOTO M TIEPErpeToro napa.
cTBa, Mozep- | 7. 3oOpaxkenue npouecca napooOpa3oBaHUs U KOHACHCALUN
HU3alMU, B T-S muarpamme. TaOnuIp! TepMOIUHAMHYECKUX CBOMCTB
JKCILTyaTa- BOJIBI U BOJSTHOTO Napa. [Tomydenue napa.
uun, TexHu- | 8. [I[puMeHeHne TeroTel B oTpaciu. LIukiel gBurarenei
YECKOro 00- | BHYTPEHHETO CrOpaHHSL.
cnyxuBanus | 9. Tepmuueckuii KIT/] tuxiior Otro u Ausens.

U PEMOHTa
CpEACTB Me-
XaHW3AIUA |
aBTOMAaTH3a-
IIUU TIOTBEM-
HO-
TPaHCIOPT-
HBIX, CTpPOH-
TEIBHBIX U
JIOPOKHBIX
pabot

10. Biusinue JIBC Ha okpyskaromyro cpeay.
11. CHmxeHme BpeJHBIX BHIOPOCOB.

12. Pacuet TemnooOMeHHnKoB. OCHOBHBIE apameTpsl. WH-
TeHCU(HUKAIUS TeTII000MeHa.
13TerutomaccooOMEHHBIE YCTAHOBKH.

2. OcHOBBI
TEOpUHU Tell-
JI0OOMeEHa;

14. KoHCTpYKIMH TOTOK.

15. [Taporenepatopsl.

16. YcrpoiicTea i cxxuranust Torinea. @opcyHku, KoIoc-
HUKOBBIE PENIETKH, Ta30BbIE TOPEIIKH.

17. Bropuunsle sHepropecypcbl. Kinaccuduxanms.

18. CHwKeHue 3aTpaT SHEPrUH 3a CUCT IPUMEHEHUS COBpE-
MEHHBIX TETJION30JIAIMOHHBIX MAaTEPHUAIIOB.

19. Cxxuranue 0TX0JI0B ITPOU3BOACTBA U OBITOBOTO MycCOpa.

3. Temnomac-
COOOMECHHEIE,
TEIUIONC-
OJIB3YOIIHE
U TerioreHe-
PHUPYIOIIIHE
YCTaHOBKHU
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3. Onucanue nokasareseii 1 KpUTepHeB OLIEHUBAHUS KOMIeTeH Mt

IToka3zaresu Ounenka Kpurepun
3HaTh OreHKa «3a4T€HO» BBICTaBISCTCA,
(OK-1): eciu o0ydJaloUMiicsi BIajeeT Ka-
- MEXaHHM3M NpeoOpa3oBaHMs TEIUIOBOM PHEPTHU B TETOPHAIBHBIM amIapaToM, TiIy-
MEXaHUYECKYIO; OOKO M TIPOYHO YCBOWII BCE paszie-
(TIK-10): sauer JBl ¥ TeMbl JUCUUILTUHEI, TIOJHO,
- OCHOBHBIC 3aKOHOMEPHOCTH ONHCAaHHs TEPMOJU- YeTKO W JIOTMYECKH IOCIIeI0Ba-
HAMUYECKUX CHCTEM M TEPMOIMHAMHYECKUX IIPO- TENPHO M3JIaraeT Marepual, je-
LIECCOB; MOHCTPHUPYET CIOCOOHOCTH CaMo-
- 3aKOHOMEPHOCTH Pa3IMYHBIX MPOLECCOB TEIJIO- CTOSITEIbHO MBICIIUTh W IPUME-
MaccooOMeHa; HATH 3HaHMS U METOIBI TEPMOIH-
(TICK-2.7): HAMMKH U TEIUIONEPEIaYn.
- YCTPOMCTBO TEMIIOTEXHUIECKOTO 000PYAOBAHHUS; OneHka «HE 3a4TEHO» BBICTABIISI-
YmMmerb €TCsl, eCIM OOyJaroIUiiCs HE Bia-
(OK-1): JeeT KaTeropuajbHBIM armapa-
- PacCUMTHIBATh Pa3IMYHbIC BUIIBI TEIIONEPEHOCA; TOM, HE 3HAeT 3HAYUTEIbHOH Ya-
(TIK-10): CTH MpPOrpaMMHOTO Marepuala,
- BBINIOJIHATH PACYeThl MMapaMeTPOB COCTOSHHUS pa- JIOTTYCKAeT CYIIECTBCHHBIC OIINO-
60‘II/IX TEJ TCIIJIOBBIX IIBHFaTCJICI;'I; KW IIpU OTBETE HA BOIIPOCHI.
(TICK-2.7):
- PacCUMTHIBATH OCHOBHBIC MOKA3aTelIHd TEPMOJIU-
HaMHYECKHX [UKIJIOB TETUIOBBIX BUTaTEIeH; He3auer
Baaners
(OK-1):
- criocobaMu MHTEHCU(DUKAIINY Pa3TUIHBIX BUIOB
TEIIoNepeHoca. ;
(TIK-10):
- METOAaMHM aHaJIn3da TCPMOJAUMHAMUNYCCKUX ITPOLICC-
COB;
(TICK-2.7):
- cnoco0aMu MHTEHCU(DHKAIMU PA3IMYHBIX BHIOB
TEIIONEpPeHoca.

4. MeToauuecKkue MaTepHalibl, ONpeaesioNie MPoueAypPbl OLeHUBAHUS 3HAHUIA,

yMeHHﬁ, HABBIKOB H OIIBITA J€ATCJIBHOCTHU

JucuuruinHa b1.5.20.06 TepmonnHamuka U Terionepeaya HalpaBieHa Ha O3HAKOMJICHUE

06y‘~IaIOHII/IXC$I C OCHOBaMHU TEPMOIWHAMHUKU U TEIJI000MEHA U MPUMCEHCHUA 3TUX OCHOB B IPAKTU-
YeCcKoi ACATCIIBHOCTH.

Nzyuenne nuctumumast b1.65.20.06 TepMmoanaaMuka 1 Teruionepeava mpeaycMaTpruBacT:

— JICKIIUH,

— JnabopatopHbIe paboTHI,

— CaMOCTOSTENbHYIO paloTy,
— 3ayer.

B xone ocBoenust pazoena I «OCHOBBI TEPMOJIMHAMUKHNY CTYJAEHTHI JOJDKHBI YACHUTB: OC-
HOBHbIE TIOHATHUS U OIpEJENICHUs] TEPMOJANHAMUKH, MIEPBHII U BTOPOI 3aKOH TEPMOAMHAMUKH, IO-
HSTHE Pa0OTHI, TETUIOTHI, BHYTPEHHEH JHEPTUH, SHTAIBIHNH, YHTPOIUH, TEIUIOEMKOCTH, ITUKIIBI
Ty, ABC, I'TY.

B xozne ocBoenus pazdena 2 «OCHOBBI TEOPUH TEINIOOOMEHA» CTYJAEHTHI TOJKHBI YSICHUTD:
OCHOBHBIC TIOHSTUSI U OINpPE/EICHUs TEOPUH TeII000MeHa, TOHATHE TETJIONPOBOJIHOCTH, KOHBEK-
TUBHOTO TETI00OMEHa, N3IydeHne, (PaKTopbl, BIHSIOIINE HAa PA3IMIHbIC BUIBI TEIUIONEPEHOCa.

B xone ocBoenus pasdena 3 «TemnmomMaccooOMEHHbBIE, TETIOUCIIONB3YIOIINE U TETIOTeHE-
PUPYIOIIHE YCTAHOBKM» CTYAEHTBI OJIKHBI YSICHUTH: MOHATUS TOILUIMBO, OCHOB TOPEHUS TOIUIUBO,
KOTEJIbHbIE YCTAHOBKH, TEIUIOOOMEHHBIE YCTaHOBKH.

B mporecce npoBenenust rabopamopHulx pabom TPOUCXOTUT 3aKpeIyieHUEe 3HaHUHU, Gop-
MHUpPOBaHHE YMEHUH M HABBIKOB pEAIM3aLMU NPEACTaBICHUA: 00 BUAX Teruionepenadn u (akro-
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pax, BIMSIONIMX Ha HUX, 00 TEIJIOEMKOCTH.

Camocmosmenvhyo pabomy HEOOXOIUMO HAYMHATH C O3HAKOMJICHHUSI C PEKOMEHIOBAHHOM
yueOHOM U METOIUYECKON JTUTePaTypOH.

[Ipu moAroToBKE K 3auemy peKOMEHIyeTCsl 0C0O00€ BHUMAHHUE yICTUTh CISAYIOIIMM BOIIPO-
cam: 1 u 2 3akoHoB Tepmoaunamuku, nukiam [ITY, IBC u I'TY, ocHoBaM Teruionepeaadu, Ko-
TEJIbHBIM YCTAHOBKAM U OCHOBAM I'OPEHUSI TOILIUBA.

Pabora ¢ 1umepamypoui SBASETCS BAKHEUIITUM SJIEMEHTOM B MOJIYYCHUU 3HAHHNA 11O JUCITU-
wuHe. [Ipexxae Bcero, HEOOX0AUMO BOCITOIB30BATHCS CIIMCKOM PEKOMEHAYEMOM 10 JaHHOM JIHC-
LHUIUTAHE JTUTEPATypoi. JJonoMHUTEbHbIE CBEICHUS 110 U3y4aeMbIM T€MaM MO>KHO HAUTH B MEPUO-
nuueckoit neuatu u MHTEpHETE.

[IpenycMoTpeHO MpOBeIeHUE ayTUTOPHBIX 3aHATUH (B BUIC JTAOOPATOPHBIX 3aHATUN — pa-
00Ta B MaJIbIX I'PYIINAx) B COUCTAHUU C BHEAYTUTOPHON pabOTOi.
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IIpunoxenne 2

AHHOTAIUA
paboueii nporpaMMbl TUCIANIMHBI

TepMoannamMuka u Tenjonepeaaya

1. Heab u 32124y TUCHUTLTHHBI

[lenbto U3ydeHHs] JUCHUILIMHBL SBISETCS: (popMHupoBaHUE y 00OydalOMIUXCS U MpUOOpeTeHHe
MU 3HaHHI B 00JIACTH OCHOBHBIX 3aKOHOB TEPMOJMHAMUKH, TCOPHH TEILIOOOMEHA U TEIIOMACCO-
OOMEHHBIX YCTPOWCTB, TEIUIOTEHEPUPYIOIIUX YCTPOHUCTB U TEIJIOUCIIONB3YIOIIUX YCTAHOBOK, OC-
HOBHBIX HAINpaBJIEHUNA SKOHOMUU SHEPTOPECYPCOB.

3amadeil M3ydeHUs MUCHUIUIMHBI SBJISICTCSA: TOJATOTOBKA CIICIUAIMCTOB, OOYYAOIIUXCS IO
HanpasieHUul0 «Ha3zemMHblE TPaHCIIOPTHO-TEXHOJIOIMYECKUE CPEACTBA» K CaMOCTOSTEIIBHOW Jes-
TEJTBLHOCTH T10 BBIMOJHEHUIO TEIUIOTEXHUUECKUX PAcue€TOB 00OPYIOBAaHUS U YCTAHOBOK ISl TpaHC-
MOPTHO-TEXHOJIOTHYECKUX KOMILUIEKCOB, K MPABUJIBHOW JKCIUTyaTallUd A3TOro OO0OpyHOBaHUS M
YCTaHOBOK ITPM MUHUMAJIbHBIX 3aTPaTax SHEPropecypcoB.

2. CTpyKTypa IMCHHUIJIAHBI
2.1 PacnipesiesieHie TPYJIOSMKOCTH 0 OTICIBbHBIM BHIAaM YYEOHBIX 3aHSTHUIl, BKIOYAs CaMOCTOS-
TenbHyIo padory: JIk — 17 wac., JIP — 17 yac., CP— 38 yac.

OO01mast TpyA0€MKOCTh JUCIUTUIMHBI COCTABJISIET /2 4Yaca, 2 3a4eTHBIC SAMHUIIBI

2.2 OCHOBHBIC pas3aciibl JUCHUTIIINHBIL

1 — OCHOBBI TEPMOAMHAMHUKH,
2 - OCHOBBI T€OpUHU TEIIO0OMEHa,
3 - TermomaccooOMEHHBIE, TETUIOUCTIONB3YIOIINE U TETUIOTCHEPUPYIOIIHE YCTAHOBKH.

3. [lnanupyemble pe3yJibTaThl 00yueHHs (MepedyeHb KOMIeTeHIHi)
[Tponecc n3yyeHHs JUCUUIUIMHBI HAapaBiieH Ha (pOpMUpPOBaHHE CIEAYIOUINX KOMIIETCHIINI:
OK-1 - CrtocoGHOCTh K aOCTPAaKTHOMY MBIIIUIEHUIO, aHAIU3Y, CHHTE3Y;
ITK-10 - CnocoOHoOCTh pazpabaThiBaTh TEXHOJIOIMYECKYIO JOKYMEHTAIMIO Ul IPOM3BOJICTBA, MO-
JE€pHU3AIMH, SKCITyaTallui, TEXHUYECKOrOo OOCIY)KMBaHUS W PEMOHTa Ha3€MHBIX TPaHCIOPTHO-
TEXHOJIOTHYECKUX CPEJICTB U UX TEXHOJIOTHYECKOT0 U 000PYI0BaHUS;
IICK-2.7 - CnocoOHOCTh pa3palaThiBaTh TEXHOJIOTHMUECKYIO JOKYMEHTAIMIO JJsi MPOU3BOJCTBA,
MOJICpPHU3AIUH, SKCIUTyaTallui, TEXHUYECKOTO 00CTY)KMBAaHUS U PEMOHTA CPEJCTB MEXaHU3AlUU U
aBTOMAaTU3AINH [TOAbEMHO-TPAHCIIOPTHBIX, CTPOUTENIBHBIX U TOPOKHBIX padoT.

4. Bux npoMeKyTOYHOI aTTecTallMU: 3a4€T
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Ipunoxenne 3

IIpomoxon 0 0ononnenusx u usMeHeHuAX 6 padoueil npozpamme
na 20__ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUIUE TOTOTHEHHUS:

2. B pabouyto nmporpaMmy o AUCHUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

[Tporoxon 3acemanus kadenpst Ne OT «___ » 20 r.,

(paspabomuux)

3aBenyromnmii kKageapoit

(noonucs) (®.1.0.)
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[IporpamMa cocTaBieHa B COOTBETCTBHM C (hefepalbHbIM TOCYJapCTBEHHBIM 00pa3oBa-
TEIBHBIM CTaHAApTOM BHICIIETO oOpa3zoBaHus mo crnenuanbHocTh 23.05.01 Ha3zemHbie TpaHCcTOpT-
HO-TE€XHOJIOrn4eckue cpencrsa ot «11» aBrycra 2016 r. Ne1022.

s Haoopa 2016 roaa: u yueOusiM mwianom ®I'BOY BO «bpl'Y» nmns 3aounoii popmbl 00ydeHus
oT «03» nromns 2018 r. Ned13

st Haoopa 2017 roaa: u yueoHbM rianoM OI'BOY BO «bpl'Y» miisa ouHoit hopmbl 00ydeHUsT OT
«03» uronst 2018 1. Ne413, 3a04n0it popmbl 00yuenust ot «03» uromst 2018 1. Ne413

A5 Haoopa 2018 roaa u yue6usM mianoM @I'BOY BO «bpl'Y» st ounoit popmbl 00yueHus oT
«03» uronst 2018 1. Ne413 |, 3a0unoii popmbl 00yueHus ot «03» uronsg 2018 1. Ne413

IIporpammy cocraBuiI:

Jlarymkuna C.B., crapmmii npenogasarens kad. [1TD

Pabouas mporpamma paccMoTpeHa U yTBepxkKAeHa Ha 3aceganuu kadenpsi [1TD

ot «13» nekabps 2018 r., mpotokomn Ne 4

3asenytomuii kapeapoii [1TD OensieB A.A.

COT'JTACOBAHO:

W.o. 3aBenyromiero Beimyckaromei kadeapon CIAM K.H. ®urypa
Hupextop OUOIMOTEKH T.®. CotHuK

Pabouas mporpamma ogoOpeHa MeToIn4eckoil KoMuccuei gakynprera JuA

0T «28» _ nexabps 2018 r., mpoTokon Ne 5

[Tpencenarens MeTouveckoit KoMuccuu (hakyapTeTa JuA A.J1.YnpsHOB
COT'JIACOBAHO:

Havanpauk

yu4e0HO-METOIMYECKOTO YIIPABICHUS I'.I1. Hexesen

Peructpanmonssiii Ne
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