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1. Heaun u 3agaun TUCHUILJINHBI

esb ocBOCHUSA TUCUMILIMHBI:

- (opmMupoBaHHE 1EJIOCTHOTO MHUPOBO33PEHHUS M Pa3BUTHUE CHUCTEMHO-
ABOJIIOIMOHHOTO CTUJISI MBILILJICHUS;

- (popMuUpOBaHUE CUCTEMBI TEIUIOTEXHUYECKUX 3HAHUN KakK (PyHIaMeHTaJIbHOU
0a3bl HHKEHEPHOU MOJITOTOBKH;

- (opMupoBaHHE HaBBIKOB II0 TPAMOTHOMY MPUMEHEHUIO TMOJOXKEHUN
TEXHUYECKOW TEPMOJUHAMUKH M TEIIOMacCcoOOMeHa B Mpoliecce HAYyYHOIO aHaau3a
POOJIEMHBIX CUTYallUi, KOTOPbIE HHKEHEP JOJIKEH pa3peliarh Mpu CO3JaHuU HOBOM
TEXHUKHA U HOBBIX TEXHOJIOTUM.

- O3HAaKOMJICHME C HCTOPMEW U JIOTUKOW OCHOBHBIX OTKPBITHUM
TEIUIOTEXHHUKH.

HepequL KOMHeTeHHHﬁ, (bopanyeMle B ITPpOoHECCEC U3YICHHUA NUCIUIITIUHBI
Komnerenuuu Coaep:xanue

YK-1 CriocoOeH OCyIIECTBIATh IOMCK, KPUTHUECKUH aHalu3 U CHHTE3
uHboOpMalMK, MPUMEHSTh CUCTEMHBIM  IMOAXOA  JJIi  PELICHUs
IIOCTABJICHHBIX 3aJa4
OIIK -1 Cnoco0OeH y4HTHIBaTh COBPEMEHHBIE TEHJIECHLUU Pa3BUTHUS TEXHUKU U
TEXHOJIOTHI B 00JacTu TeXHOC(epHOW 0e30MacHOCTH, U3MEPUTENBHON U
BBIUMCIUTENbHON TEXHUKHU, NH(OPMAITMOHHBIX TEXHOJIOTHH MpHU pelIeHnn
TUIOBBIX 3a/1a4 B 00JIACTH MPO(PECCUOHATLHON NEATETbHOCTH, CBI3aHHON
C 3aIIMTOM OKpy»Karoulei cpenbl 1 obecredeHreM 0e30MacHOCTH YeI0BeKa
[1K-2 CriocobeH Ha OCHOBE 3aKOHOB TEIUIOQH3MKH M TEPMOAMHAMUKHU
IPOTHO3MPOBATh XapakTep M pa3Mepbl 30H BO3AEHUCTBHUS OMNACHBIX
(haKTOpOB M X COIYTCTBYIOIIUX IMPOSBICHUH, IPUMEHATH JEHCTBYIONINE
pacyeTHble U OKCIIEPUMEHTAJIbHbIE METOIMKH, TPOBOAUTH AaHAIHU3
NOKapHOM ONMACHOCTH U 0OOCHOBAaHHO BBIOMpATh U3BECTHBIE YCTPOWCTBA,
CHUCTEMBl M METOJbl 3aLUTHl 4YEJIOBEKA U OKpY)KaloLled cpenpl OT
HEraTMBHBIX BO3JICHCTBHI ONACHBIX (DAKTOPOB MOXKAPOB.

3agauu AUCHUNIHHBI:

- U3yYCHHE OCHOBHBIX IMOHSATUNA W MOJEIeH TepMOIMHAMHUKHU, OCHOBHBIX
3aKOHOB TEPMOJIMHAMUKU M TEIUIOOOMEHa, METOJOB TEeIMJIOMAacCOOOMEHHBIX U
TEPMOJUHAMUYECKHX;

- dbopMupoBaHWE  YMEHHUW  TPHUMEHSATH  OCHOBHBIE  3aKOHBI U
3aKOHOMEPHOCTH TEPMOJAMHAMUKH M TEIIOMACCOOMEHA TPH PEHICHUU BOIPOCOB
obOecrieueHus OKapHOU O€30MaCHOCTH;

- OBJIaJICHWE HAaBBIKAMH TI0 TPUMCHCHHIO 3aKOHOMEPHOCTEH TEpMOJIH-
HaMUKH M TETJIOMacCOOOMEHA MPHU PEIICHUH BOIIPOCOB MPOTHUBOTIOKAPHON 3aIIUTHI.

2. [lepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs] M CUMILINHBI,
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3yJIbTaTaMHM 0CBOCHHS 00pa30BaTe/IbHOM
MPOrpaMmbl

| MHmuKaTopbl JOCTIKCHHS KOMIICTCHIMH | |lIaHHpyeMble pe3y/IbIraThl 06yYeHHs 110




| JUCHUIIIINHE

Tun 3axa4un npogeccHoHAIbHOM eI TEJILHOCTH: CEPBUCHO-IKCILTYATAIIMOHHbIH

VYK-1.1 3naer npuHuunsl cOopa, orbopa u
000011IeHNA nHdopmaIuu, METOIUKHU
CHCTEMHOTO IoAX0/1a JUIST penieHus
npoh)eCCHOHANIBHBIX 3a]1ad.

3Haer

IToHaTHUHEBIN arrapar JUCIUTIIINHEL,
MEXyHApOJHYI0 CUCTEMY €AMHUIl U3MEPEHUN
(CH); anroput™M aHaimu3a pa3MEpPHOCTEH
(U3NYEeCKNX BENUYMH; TMpaBWIa aHAIH3a
IOCTAHOBKH YU€OHBIX 337a4

YMmeer

O06006mare yueOHy10 UH(OpMAIHIO;
OCMBICIIMBATh y4eOHYI0 nHpopManumy,
BOCIIPUHMMATh HWH(POPMALMIO B pa3IMYHBIX
dbopmax  mpencTaBieHus — (CeMaHTHYECKas,
3HAKO-CHUMBOJIbHAS u rpaguydeckas),

IPOBOAUTH CHHTE3 TEMATUYCCKOI0 Marcpuaia
pasaciia 1nmpy BbIIIOJHCHUHU y‘-Ie6HBIX 3aJaHui

VK-1.2 YmeeT aHanu3upoBarb 1
CUCTCMATU3UPOBATL PA3HOPOAHBIC NAHHBIC,
orleHUBaTh YPHEKTUBHOCTH POLICAYP aHATU3a
po0JIeM U MPUHATHS PELICHUN B
npodeccuoHanbHOMN AEeATEIbHOCTH.

3Haer

ITopsnox NPEACTaBIICHUS OTYETOB o
pe3ynpTarax HayyHOW paboThl, HPUHLUIIBI
IIOCTPOCHMSI YPABHEHUNM HA OCHOBE 3aKOHA
COXpPaHEHUsl SHEpruM, Macchl M HUMILyJbCa,
YpaBHCHHA HEPA3PbLIBHOCTHU, BKIIOYAIOIIHUC B
ce0sl pa3HOPOHBIE POLIECCHI.

YMmeer

Hcnonp3oBaTh B MPAaKTUYECKUX pacuerax
METOAUKU BBIYUCJIICHUA TCIIJIOBBIX
COTIPOTUBIICHUM Ha npuMepe
IIOCJIENOBATEILHOTO i napajuieIbHOTO
BKJIIOUEHUH, aHATM3UPOBAThH dakTopsl,

BIIVSIFOIIME Ha TEIUIO(M3MUYECKHIE TPOIECCHl B
HanOOJIbIIEH 1 HAUMEHBIIEH CTEIIEHU.

VK-1.3 Bnaneer HaBbIKaMHM HayYHOI'O TIOMCKa
U MPaKTHYECKON paboTHI C
MH(OPMAIIMOHHBIMU UCTOYHUKAMU; METOAMHU
MIPUHSTHS PEILICHUN.

3Haer

HcTouHMKY 1OCTOBEPHON HAYYHOU
nH(popMaIuK, CTPYKTYypy OpraHu3aluu
CIPABOYHBIX U3/1aHUH, yUeOHOH IUTEepaTypsl U
HOPMATHBHBIX JJOKYMEHTOB

OCHOBHBIE TIOHATHS U OIPEeNICHHsI, CIOCOOBI
OpraHM3aIiy MOMCKa HEOOX0IUMOit
uHbOpMaIUU

VYMmeer

Hcnonp30BaTh B IPaKTUUECKUX 3a/1a4ax
OITyOJIMKOBaHHBIE PE3yIbTaThl HAYYHOMN
JeSATEIbHOCTH, MPOBOAUTH KPUTHUECKUI
aHaJIN3 MOJYYeHHON HHPOpMaLIUH,
BbIpa0aThIBaTh MOPSAI0OK CAMOCTOSITEILHOTO
peuIeHus TeIIOTEXHUYECKUX 3a/1au.

3HaeT coBpeMeHHbIE HH()OPMAIIMOHHbIE
TEXHOJIOTMH U POrPaMMHBIE CPEJICTBA, B TOM
YHCIIe OT€YeCTBEHHOTO MPOU3BOICTBA, IS
peleHus 3aja4 npophecCuoHaNbHOM
nearensaoctu OIIK-1.1.

3Haer

CriocoObI BBITTOTHEHUS! BEIYUCICHUN C
MOMOIIIBIO 3JIEKTPOHHBIX TaOMIHIL,
UHCTPYMEHTHI 7151 COPTUPOBKH JAHHBIX,
npencTaBiieHus rpadhuyeckoil nHbopMaluu

Ymeer




IIpencraBnsaTe pe3yaprarbl BBIYMCICHUM C
IIOMOIIBIO AIEKTPOHHBIX CPEJCTB B TPeOyeMOM

¢dopmare, MacmTabMpoBaTh, MNPUBOAUTH K
HY’)KHOMY TOpSIIKY PacCUMTAHHBIC BEJINYUHBI,
BJIAJIETh COBPEMEHHBIMU CpeaCcTBaMH

BBIUMCICHUM HHKEHEPHBIX KaJIbKYJISITOPOB.

YMeeT BIOUpaTh COBpEMEHHBIC CPEICTBA
obecrieueHus MokapHoi 6€30MacHOCTH
00BEKTOB U OTOBEIICHHUS JIIO/ICH, B TOM YHCIIC
OTEUECTBEHHOTO MPOU3BOJICTBA, JIJIsI PEILICHHSI
3a/1a4 mpo(hecCUOHAIBHOM IeATeThHOCTH
OIIK-1.2.

3Haer

OCHOBBI TCOPUH TIOTPEITHOCTEH,
(u3nueckre MPUHIUIBI PabOTHl KOHTPOILHO-
HU3MEPUTEITBHBIX puOOpPOB, 3HAYEHHE
OpraHu3allMil ¥ TUIAHUPOBAHMS  y4eOHBIX
JIEHCTBHI B MPOIIECCE OOYICHHS

VYMmeer

UCIIOJIb30BaTh PEUEBBIE CPENICTBA M CPEACTBA
I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaIII/IOHHI)IX
TEXHOJIOTUH Ui pelleHus y4deOHBIX 3ajad,
UCTIOJIb30BaTh COBPEMEHHBIC MTAKEThI
nporpaMMm Ui TPOBEACHHS PAcueToB U
00pabOTKM TaHHBIX

BHa}IeeT HaBbIKaMU IIPUMCHCHUA
COBPEMEHHBIX CPEACTB MHIUBUIYATHHOU U
KOJIJIEKTUBHOM 3allUThI, B TOM YHCJIC
OTEUYECTBEHHOTO MPOU3BOJICTBA, PU PEIICHUH
3a/1a4 Mpo(heCCHOHATLHOM JCSITEIIbHOCTH
OIIK-1.3

3HaeT
OCHOBHBIG JOCTOUHCTBA nu HEOOCTAaTKN
YUCIIEHHOT'O MOJICTTUPOBAHUS TEIUIOBBIX

MPOLIECCOB 0 OTHOIICHHUIO K AaHAJIUTHYECKUM
U HATypHBIM BapHaHTaM pelIeHus 3ajad,

pa3iuyHbIe CII0COOBI MIPOBEICHUS
BBIYHCIICHU, OCHOBHBIC  JIOMYIICHUS U
OTpaHUYCHUS

Ymeer

Hcnons3oBaTh METOJ KOHEYHBIX Pa3HOCTEW HA
IIPUMEpE PELIEHUs 3aJad TEIUIONPOBOIHOCTH,
UCIIOJIB30BATh ~ AHAJIUTHYECKUE  PEILICHHS,
OIIpENEIATH I'PaHULBI IPUMEHUMOCTH
TEIJIOBBIX MOJIETIEH.

Tun 3axaun npogeccHOHAIBLHOM IeSITEILHOCTH: MPOEKTHO-KOHCTPYKTOPCKHii

[IK-2.1 3maer neWcTByIOUIME pacyYETHBIC U
JKCIEPUMEHTAIBHBIE METOIUKH.

3Haer

[TpuHIUTIBI TEPMOIMHAMUYECKOTO
npeoOpa3oBaHusl TETUIOBOM W MEXaHWYECKOM
SHepruu M (AKTOpBl,  OMpeAessIoIue
3¢ (HEeKTUBHOCTD 3TUX MPOIIECCOB; (hU3HUECKHE
OTIMYMA OCHOBHBIX CHOCOOOB  MepeHoca
TEIUIOTHl B TIOMEIICHUSX, TEXHOJOTUYECKUX
YCTaHOBKAX, OTKPBITOM IIPOCTPAHCTBE.

Ymeer

[IpoBOAMTH OIIGHKY TapaMeTPOB COCTOSHHUSI
TEPMOIUHAMUYECKUX CUCTEM, Ta30BbIX CMECEH
B YCIOBHSAX  TEIUIOBOTO  BO3ICUCTBUS,
3pGEKTUBHOCTH TPeoOpa3OBaHUS TETUIOBOM
SHEPrHMH B JpPyrde BHJIBI,  aHAIM3HPOBATH
BKJIQJ] Pa3IUYHBIX BHUJOB TeIUiooOMeHa B
3aBHCUMOCTH  OT  CHEIM(HUKH  pemiaeMoit




3aJa4M, YCIOBUU Pa3BUTHsI MO)Kapa

[1K-2.2 YmeeT npoBOAUTH aHAIN3 TIOKAPHOU
OIIACHOCTH.

3Haer

TeTIopU3nIECKre IIPUHIUIIBI paboTsI
TEXHUYECKHUX CPEICTB JJIS aHAJIN3a MOKAPHOU
O0CTaHOBKM C IIOMOUIbIO JIUCTAHIMOHHBIX
CpeAcTB OOHApYy>KEHMs, BBINOJIHEHHS TYLICHHS

MOXAapoB, TOPSAOK pacdera OE30MacHBIX
PACCTOSIHMI OT 0Yara BO3rOpaHHUs

YMmeer

00OCHOBEBIBATD MIPUMEHEHHE

COOTBETCTBYIOIIMX KOHCTPYKTHUBHBIX PEIICHHI
U CPEICTB 3aLUTHI OT TEIVIOBOIO BO3IEUCTBU,
paboTarmuX Ha TPUHIMIAX MOTIOMICHUS |
OTPAXXKEHUS TEIJIOBOTO U3Jy4YE€HUs, IIPOBOIUTH
OLIEHKY [IaBJICHUSI W TEMIEPaTypbl Ta30BbIX
CMECEN B FepPMETUYHBIX EMKOCTSIX

[1K-2.3 BnageeT HaBBIKOM BbIOOpa M3BECTHBIX
YCTPOMCTB, CUCTEM U METOAOB 3AILUTHI
YeJI0BEKa U OKPYKAIOIIEH Cpeabl OT
HEraTUBHBIX BO3ACHCTBUIA OMACHBIX (DAKTOPOB
MOKapoB.

3HaeT

¢u3nyecKkre MPUHLMUIBI, JIeXKAlde B OCHOBE
HOPMAaTHBHBIX ~ aKTOB, JUISI  OIpPEICIICHHS
TCMIICPATYpPhl, TCIIJIOBBIX ITOTOKOB MW MPOYHX
TEMI0(PU3NIECKUE TMMapaMeTpOB, O0OCCIECUCHHS
0€30MacCHOCTH TEXHOJIOTHYECKHX MPOIECCOB,
TOPSIIOK TIPOBEIECHUS OLEHKH OTHECTOMKOCTH

OTrpaXKIArOIIUX KOHCTPYKLIUI 5
TpaHCHOPMUPYEMBIX IIPOTUBOIIOKAPHBIX
perpag

YMmeer

UCITIOJIB30BAaTh B pacuerax JTAHHBIE
HOPMAaTHUBHBIX JOKYMEHTOB, IPOBOAUTH PacyeT
TEIJIOBBIX 3a1a4 51 BbIpadaTbIBaTh
PEKOMEHIALIAN 1o KOHCTPYKTUBHOMY

UCTIOJTHCHHIO OOBEKTOB, BBEIOOPY MarepuasioB
Ui oOecrieueHHuss TpPeOOBaHMMA  TOXKApHOM
0e30I1acHOCTH

3. MecTo IMCHUIJIMHBI B CTPYKTYPe OCHOBHOM NPodeCCHOHAIbHOM
0o0pa3oBaTe/IbHOI MPOrpaMMbl

JlucrumirHa OTHOCUTCS K 0053aTeNTbHON 9acTH OCHOBHOW MPOo(deCCHOHATEHOMN
o0OpasoBarelibHOM MporpaMMbl OakajaBpuara o HampasieHuto noarotoBku 20.03.01

«Texnocdepnass  0e30MaCHOCTDY,

0€30IaCHOCTEY.

HaIpaBJICHHOCTb

(npoduns)  «lloxapHas

4. CTpyKTYypa M coaepkaHue TUCHUIIINHBI

OO6mast TPYyIOEMKOCTh JUCHHUIUITMHBI COCTABISIET 4 3a4eTHbIC €IUHMIILI, 144

gaca.




4.1 PacnpenesieHue TpPy10eMKOCTH Y4eOHOM JUCHMILUIMHBI 110 BUAaM padoT

1o ceMecTpaMm u (popmMaM 00y4eHH st

JIs 04HO GopMBbI 00yUeHus

Bun yue6GHOI paboThI 3.€. qac. Cemectp
5
OO01mas Tpy10eMKOCTh TUCITUTUTHHBI B 4acax 4 144 144
OO01mas TpyI0eMKOCTh TUCITUTUTHHBI B 3a4ETHBIX 4 4
EJIMHULAX
KonrakTHas paGora (B BUJae ayIUTOPHOH padoThl) 74 74
B Tom uucne:
Jlexum 16 16
JlaboparopHbie paboThI 10 10
[IpakTHueckue 3aHATUS 46 46
Koncynbranus 2 2
®opMa KOHTPOJIA - IK3aMeH 36 36
CamocrosiTeqbHast padora 34 34
JJIS1 3209HOH (POPMBI 00yUECHUHA
TpynoeMKocTh
Bun yuebHoit paboThl se. qac. 5 110 Kypca1\3/1
OOmrast TPYIOEMKOCTh JWCIHUIUIMHBI TI0 y4eOHOMY 4 144 36 108
IUIaHY
KonTakTHas paboTa, B TOM 4HCIIE: 12 4 8
AyIMTOpPHBIE 3aAHATHUSA 12 4 8
Jlextmnm (JI) 2 2
[Tpaxtuueckue 3austust (113) 6 2 4
Jlaboparopusie pabotsl (JIP) 2 2
KoHcynpranmm nepes 3Kk3aMeHOM 2 2
CamocrosTenbnas padora (CPC) 123 32 91
B TOM YHCJIE:
KYPCOBOMH IPOEKT + +
IK3aMeH 9 9

4.2. TemaTu4eCcKuil IVIAaH, CTPYKTYPHMPOBAHHBIN 10 TeMaM (pa3aesam) ¢
yKa3aHMeM OTBeJeHHOr0 Ha HUX KOJINYeCTBA aKaJeMUYeCKUX YaCOB 1 BU/I0B

Y4eOHBbIX 3aHATHI

NJis1 04HOM GopMbI 00yYeHHsI

KoanuyecTBo 4acos
0 BUAAM 3aHATHIA

Ne HanmenoBaHue pa3jieiioB 4 TeM
I./1.
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1 2 13/ 4][5]6[7[8]9]10
Pa3znea Ne 1 Tepmoannamuka
1 |OcHOBHBIE NOHSATHS U ONIPEEICHUS 2| 2
2 |Cwmecu pabouux Ten. TemmoéMKocTh 8 6 2
3 |3akoHBI TEPMOJMHAMUKUA U TEPMOJUHAMUYECKHE
MIPOLIECCHI 81 2 4 2
4 |TepmonnHaMHKa MOTOKOB 6 4 2
5 |Peanbnble rassl u napel. @a3oBele IEPEXOabl 62| 2 2
6 | TepmoarHAMUYECKUI aHAIN3 TEITIOTEXHUYECKUX
YCTPOKCTB 6| 2 | 4
7 | Temmorenepupyromue yCTpoucTsa,
XOJIOAWJIbHAS U KPUOTEHHAs! TEXHUKA 4 2 2
8 | Xumuyeckasi TepMOJuHaAMUKA. TOIIMBO U OCHOBBI
TOpEHUS 4 2 2
Pa3znes Ne 2 Teopusi TeniomaccooOMeHa M MPOMBIIITICHHAS TEIJIOTEXHUKA
9 |OcHOBHBIE OHATHS U OIIPENEIECHUS TEOPUH
TerooOMeHa 81 2 | 2 4
10 |TerutonpoBoAHOCTH 10 6 4
11 | KonBekTuBHBIN TemooOMeH. OCHOBBI TEOPUH
TErI000MeHa 10 2 | 4 4
12 | U3nyuenune 12212 | 4 4
13 | Tennonepenaua. NuTtencudukanmm
TETUIONIEPEIAYuH. 14| 2 4 6 2
14 |OcHoBbl MaccooOMeHa. TemnomaccooOMeHHBbIE
YCTpOMCTBA 4 2 2
15 |IIpumeHeHne TEMIOTHl B TOXKApPHOM OXpaHEe U
oXpaHa OKpY Karollen Cpelibl. OcHOBBI
DHEpProcOepeKeHUsT W OCHOBHBIC HarpaBiieHus1| 4 2 2
SKOHOMUU SHEPropECYPCOB. Bropuunsie
SHEPreTUYECKUE PECYPCHI
Koncyabranus 2 2
JK3aMeH 36 36
HToro mo gnucuunjiuHe 144 16 | 46 | 10 | 2 (36|34




JJIS1 3209HOH (pOpMBI 00yUeHH S

Ne i/l KoauuecTBO 4yacos
0 BHAM 3aHATHI = éE
g ) %) § N =
3 = 2 = = 3=
HaumeHoBaHue g = 3= g = 2 2 = S
Tem s | E|EE| 25 |E = 3
N 2 = = c S Q S W &
2| 2 |25 F2|8 | ¢ 5
27§ |F S
= =
1 OCHOBHBIE  MOHATHS | 10 )
onpeeacHus
Cmecun  paboumx  Tell 9
2 11 2
TenmoeMKOCTb
3aKOHBI TEPMOJIMHAMUKHU U
3 TEPMOJUHAMUYECKUE 8
MIPOIIECCHI
4 | TepmonuHaMuKa OTOKOB 8
5 PeasibHble Ta3bl ¥ napsl. 3
®da3oBbIe EPEXObI
TepMonuHaMUUECKU aHAIN3 8
6 | TCIUTOTEXHWYECKUX 8
YCTPOMCTB
TemnnoreHepupyromme 8
7 | yCTpOMCTBA, XOJOAUIIbHAS 8
1 KpUOTCHHAsI TEXHUKA
Xumuueckas 8
8 | repmoauHaMuka. TorauBo 8
Y OCHOBBI TOPEHUS
OCHOBHBIE  MOHATHI H 9
9 OnpeIeIICHUS teopun | 11 2
TemI0o0MeHa
10 | TennonpoBOgHOCTH 13 4 9
KonBeKTUBHBIN 8
11 | TenmooOMeH. OcHoBBI| 8
TEOPHH TEINIO0OMEHA
12 | U3myuenue. 8 8
Tennonepenaya. 8
13 | MaTencuduxanuu 8
TerIonepeadn
OCHOBBI MaccooOMeHa. 8
14 | TemtomaccooOMeHHEIE 8
YCTPOMCTBA.




[IpumeHeHue TEmIoThI B 8
MOYKapHOM OXpaHe M OXpaHa
OKpPYKarolIei cpenpl.
OCHOBBI SHEPTOCOEPEIKEHUS
Y OCHOBHBIE HaIlpaBJICHUS
SKOHOMHH SHEPrOpecypcoB.
Bropuunsie
SHEPreTUYECKHE PECYPCHL.

15

Kypcosoii npoexkt +

Koncyabranus 2 2

IK3amMeH 9 9
Htoro 144 | 2 6 2 2 9 123

4.3 Conep:kanue IMCUMILIHHBI /151 00y4ar0IUXCH
1JIs1 O4HOM opMbI 00yUeHU s

Tema 1. OcHOBHBIC MOHATHS U ONPeAeICHUS

Jleknus. Ilpenmer, 3amaun U coxepxaHuE Kypca TEIUIOTEXHUKU. CBA3b C
OPYTUMU OTPACIIAMH 3HAHWN. 3HaYEHUE TEIUTIOTEXHUYECKUX 3HAHUW JJIs1 COTPYIHUKOB
NOKapHOW oxpaHbl. MecTo M poiib Kypca B O0OIEHd CUCTEME TOJrOTOBKU
CHEUAIMCTOB Ul OPraHOB M IIOAPA3JEICHUA No)KapHOW oxpaHbl. CTpykTypa U
METOJIMKA N3YYEHHsI Kypca.

CamocrosiTenbHas padora. Ilpenmer TepMOAMHAMUKM U €€ METOJBI.
Tepmonunamuyeckass cucrema. OCHOBHbIE MapaMeTpbl COCTOSAHMs. PaBHOBecHOE U
HEPABHOBECHOE COCTOSIHUE. Y PaBHEHUs COCTOSIHUs. PaBHOBECHBIE 1 HEPABHOBECHBIE
COCTOSIHUS. TepMoAMHAMUYECKUN Tpolecc. PaBHOBECHbIE U HEPABHOBECHBIE
npoteccbl. OOpaTuMble U HEOOPATUMBIE MPOLIECCHI.

Pexomenayemasi iureparypa:

ocHoBHas [1].

Tema 2. Cmecu padounx teJ. TenmoemkocTb

IIpakTHyeckoe 3ansitne. CriocoObl 3aJjaHKsl COCTaBa CMECH, COOTHOLLIEHUS
MEXJly MacCOBBIMU M OOBEMHBIMHM JOJSIMHU. BbluncieHue mapameTpoB COCTOSHUS
CMECH, OIPEACIICHUE KaXyIIEHUCs MOJIEKYJISIPHOM MACChl M Ta30BOM ITOCTOSHHOMN
CMECH, OIIPEACIICHUE NTaPLUUAIbHbIX 1aBICHUNA KOMIIOHEHTOB.

MaccoBas, oObeMHass W MOJISIpHAs TEIUIOEMKOCTH. TerIoeMKOCTh NpH
MOCTOSIHHBIX 00BbEME U JIaBJIICHUH. 3aBUCUMOCTb TEIJIOEMKOCTH OT TE€MIIepaTyphl U
naBiaeHusi. CpeaHsis W UCTUHHAs TeEIUIOEMKOCTH. Dopmynbl M TaOIMUBl IS
OIpeJeNIeHHs TemIoeMKocTel. TermoeMKocTh cMecu paboyux Tedl.

I"azoBbie cmecu. TemmoemMkocTh. BeinonHenre pacueTHO-Tpaduueckoi padboThl
«I"a30BbIE cMecH. TemI0EeMKOCTbY.

CamocrositenbHas pabGora. IloarotoBka oruera 1o  pe3yibTaTaMm
BBITIOJTHEHHOM paboTHI.

PexoMenayemasi iureparypa:



ocHoBHas [1];
nonoyiHuTeNbHas [1].

Tema 3. 3aK0HBI TEPMOJAMHAMHUKH U TEPMOJAMHAMUYECKHE NPOLIECCHI

Jleknusi. CyniHOCTP NEPBOTO 3aKOHA TEPMOAUMHAMUKU. DOpMyIMpoOBKa
MEPBOTr0 3aKOHA TEPMOJIMHAMUKU. AHAIUTUYECKOE BBIPAKEHUE TIEPBOr0 3aKOHA
TepMoauHaMuKky. OmnpeaesneHue padOThl M TEIUIOTHI Yepe3 TEPMOJIUHAMUYECKUE
napaMeTpbl COCTOSIHMS. BHyTpeHHsisi sHeprusi. DHTainbnus. DHTponud. Pv- u Ts-
IarpamMMbl. Y paBHEHHE MIEPBOr0 3aKOHA TEPMOJAUHAMUKY JJIsI TOTOKA.

CymiHocTh BTOPOTO 3aKOHA TepMOJWHAMUKH. (OCHOBHBIE (POPMYIHPOBKH
BTOPOI'0 3aKOHAa TEPMOAMHAMHUKHU. TE€pMOIMHAMUYECKHUE LMKIbl TEIIOBBIX MAIIHUH.
[Ipssmple u oOpatHble 1MKIBL. TepmoamHamuueckuit K.UIIJI. w XOomoawIbHBINA
koadumment. [ukner KapHo u aHanmu3 ux CBONCTB. AHAaTUTHYECKOE BBIPAKEHUE
BTOPOTO 3aKOHA TEPMOJIMHAMHUKH. VI3MEeHEHNE SHTPONTMU B HEOOPATUMBIX MPOIECCaX.
N3menenue sHTponuu ¥ paboOTOCTIOCOOHOCTh M30JIMPOBAHHON TEPMOIMHAMHUYECKON
CHUCTEMBI. DKCAPIrus TEIIOTHI.

I.  OOmme wmeToabl HCCIAEAOBAHUSA MPOIECCOB M3MEHEHUS COCTOSHUS
pabounx teiu. [lonmurpornueie nporecchl. OCHOBHBIE XapaKTEPUCTUKU TMOJIUTPOITHBIX
nporeccoB. M3oOpaxenue mporeccoB B koopauHatax Pv u Ts. OcHoBHBIE
TEPMOJMHAMHUYECKHE TPOIECChl: HW30XOPHBIA, HW300apHBIN, H30TEPMUUYECKUN U
ananabaTHBIN — YaCTHBIE CITyYad MOJMTPOITHOTO MpoIecca.

TepMmoauHaMUyecKkuil aHaNIM3 MPOIECCOB B KoMmripeccopax. Kimaccudukamms
KOMIIPECCOPOB U NpUHUMN  UX  jgeuctBusa. HMHaukaropHas  auarpamma.
N3orepmuyeckoe, aamabaTHoe W  TMOJUTPOIIHOE CXaTWe, TojHas pabora,
3aTpaymBaeMas Ha MPUBOJ] KoMIpeccopa. MHoroctyrneHn4yaToe cxxkarue. M3obpakenue
B Pv- m Ts- nmarpammax TEepMOJMHAMHYECKUX MPOLECCOB, MPOTEKAOIIUX B
koMripeccopax. HeoOpatumoe cxatue. OtHOcutenbHbli BHyTpeHHuM KL JI.
KOMIIpeccopa.

IIpakTudeckoe 3aHsiTHe. 3aKOHBl TEPMOJMHAMHUKA U TEPMOJIMHAMUYECKUE
nporieccel. BpinmomHenue pacdeTHo-rpaduueckol padboTsl «MHOroCTyneHYaThIH
KOMIIPECCOP.

CamocrositenbHass  paGora. IloaroroBka oruera 1o  pe3yibTaTaMm
BBITIOJTHEHHOM paboTHhI.

Pexomenayemasi iureparypa:

ocHOBHas [1];

JOTIOTHUTENbHAs [3].

Tema 4. TepmoaguHAMUKA IOTOKOB
IIpakTnuyeckoe 3aHsAiTHe OCHOBHBIE IIOJIOKECHMS. YPAaBHEHUs HCTECUCHHS.
Pacnonaraemast pabota u ckopoctb ucteueHusi. CeKyHAHbIA pacxol IpH UCTECUEHHH.
CBs3b KDUTHYECKOM CKOPOCTBIO HCTEUYEHUS C MECTHOM CKOPOCTBIO PACIPOCTPAHEHNUS
3ByKa. Kpurhueckoe OTHOLIEHHWE JaBlIeHW. PacdyeT CKOpOCTH WCTEUEHHS W
CEKYHJIHOTO MacCOBOT'O pacxoja IJisi KPUTHYECKOIO peXrMMa. YCIIOBHS NEpexoja
yepe3 KpUTHYECKyr ckopocTb. Comno JlaBama. Pacuer mpouecca ucredeHus



BOJISIHOTO Mapa ¢ IMOMOIIBIO is- AuarpaMmbl. JeMCTBUTEIBbHBIN MTPOLECC UCTCUCHUS.
TepmoanHaMuyeckue TMpoLecchl B Ta30BbIX  YCTAHOBKAX  MOXKapOTYILIEHUS.
Ncrteuenue raza u3 0anjioHa OrpaHUYEHHONM BMECTUMOCTH.

JHpoccenupoBanue ra3oB U napoB. CyIIHOCTb MPOLECCA JIPOCCETUPOBAHUS U
ero ypaBHeHue. MI3MeHeHue napaMeTpoB B mpolecce apoccenupoBanus. [lonsitue o6
adpdexre Jxoyns-Tomcona. OCOOCHHOCTH JPOCCEIMPOBAHUS HACAUIBHOTO U
peanpHOro razoB. IloHsTHe O TemmepaType HHBEpPCHUU. Y CIOBHOE HM300paKeHHUE
mpoiiecca JpOCCEIUpOBaHMS B is- jguarpamme. [IpakTudyeckoe HCMOIb30BAHUE
npoliecca ApOCCeaTnpOBaHUS.

CamocrosiTenbHast padora. V3yueHue TeopeTH4ecKOro MaTepuaia.

PexoMenayemasi iureparypa:

ocHoBHas [1,2].

nomnoiaHuTenbHas [1,3].

Tema 5. PeasibHblIe ra3sl U napbl. @a3oBble nepexo/bl

Jlekumsa. CpoiictBa peanbHbIX ra3oB. Ilapel. IIponeccel mapooOpa3zoBaHus B
pv- u Ts-numarpammax. @a3zoBasg JuarpaMma BELIECTB. TepMOAMHAMUYECKUE
CBOICTBa MOBepXHOCTH pazzaen (a3. [Tonstue o0 ypaBHenuu BykanoBuya-HoBrkoBa.
VYpaBuenue boromo6oBa-Maiiepa. TepMoguHaMUUeCKUe TaOIHUIBI BOJIBI U BOJSIHOTO
napa. TepMogunamuueckue auarpammbl Pv-, Ts- u is- BoasHOTO mapa, JBYOKHUCH
yraepoja, ppeoHoB. Pacuer TepMogMHAMUYECKUX MPOIIECCOB U3MEHEHUSI COCTOSHUS
napa. JKuJIKocT u napsel, UCIOIb3yEMbIE B YCTAHOBKAX MOKapoTymeHus. Kuakoctu
U TIaphbl, 0OpaIaIouecs B TEXHOJIOTHYECKUX YCTAHOBKAX C MOBBIIICHHOMN MOXapHOH
OIIACHOCTBIO.

I'omoreHHbIe u TeTEePOreHHbIC TEPMOIMHAMUYECKUE CHUCTEMBL.
Tepmonunamuueckoe paBHOBecue. YcioBue ¢a3oBoro paBHOBecus. dDa3oBbie
nepexonbl. YpaBHenue Kuametipona-Knaysuyca. YcroiumBocts (a3. Da3zoBbie
MepeXo/Ibl IPU OJIMHAKOBBIX JaBlieHUsIX (a3. Da3zoBbie mepexo bl MPU UCKPUBIECHHBIX
ITOBEPXHOCTAX pa3Aea.

IIpakTuyeckoe 3ansaTHe. lccienoBaHue TEPMOAUHAMUYECKUX IMApaMETPOB
npu (a30BbIX NMEpexogax Ha JIMHUM HACBIIICHUS dKUJIKOCTh—IIap.

CamocrosTenbHass padora. PaGora ¢ BupryansHeiMm YMK B pexume
CaMOKOHTPOJIS IO TeMe JIEKIUU U MOATOTOBKA OTUETa MO BBIMOJIHEHHOM padoTe.

Pexomenayemasi iureparypa:

ocHoBHas [1].

nonoiaHuTeNnbHas [ 1,2].

Tema 6. TepMmoauHAMHYECKUI AHAIHU3 HUKJIOB TEIJIOTEXHUYECKHUX
YCTPOMCTB
Jleknus. [{uknsl MapocuioBbIX YCTaHOBOK. [IpuHnmMnuansHas cxema
MapocuioBor ycrtaHoBkW. Llukn PeHkuHa u ero wucnosb3oBaHue. BrusHue
HayaJbHbIX W KOHEUYHBIX mapameTpoB Ha Tepmuueckui K.ILJ[. nukima Penkwuna.
N3o06paxenne nukia Pv-, Ts- u is- auarpammax. [1yTu noBbIIeHHs] SKOHOMUYHOCTH



MapOCUIIOBBIX YCTaHOBOK. TerutodukarmoHHbiii muki. [IoHATHE O MMKIaX aTOMHBIX
CUJIOBBIX YCTaHOBOK.

Huknbr nurareneit BHyTpeHHero cropanus (/1.B.C.). Ilpunumn nedctBus
nopuHeBbiX J[.B.C. LIukiabl ¢ M30XOpHBIM M U300apHBIM MOABOAOM Teruia. Llukn co
CMEIIIaHHBIM MOABOAOM TeIIOThl. M300paxkenue nukinoB B Pv- u Ts- nuarpammax.
Tepmuueckne u sxcepruueckue K.ILJ. muknoB J[.B.C. CpaBHUTENbHBIN aHalu3
TepMoauHamMuuecknx nukios J[.B.C.

KBl YCTAaHOBOK JIJI Ta30BOISIHOTO TYLIEHUS MOKapOB.

[ukibl  XOJNOAWIBHBIX  YCTAHOBOK.  XOJIOAWIBHBIA — KOIPQPUIMEHT U
XOJIOAONPOU3BOAUTENBHOCTh. LMK MmMapoBoW ¥ BO3AYIIHOW KOMIIPECCOPHOM
XONOAUIBbHON ycTaHOBKH. [loHsTHEe 00 aOCOpPOIMOHHBIX M MAPOIKEKTOPHBIX
XOJIOMUITBHBIX yCTaHOBKax. TepMoTpaHchopMaTopshl.

IIpakTuyeckoe 3aHsaTHe. [lukibl pABHUrarenel BHYTPEHHETO CrOPaHUs.
Brimonaenne pacuetHo-rpadudeckoil padboTel « TepMoarnHaMHYECKHil pacueT 1UKIIa
JBUTATENS] BHYTPEHHETO CTOPAHUSD).

PexomMenayemasi sureparypa:

ocHOBHas [1];

JOTIOJIHUTENbHA [3].

Tema 7. TenjioreHepupyroume yCTpoucTBa, X0JA0ANJIbHA U KPUOTCHHAS
TeXHUKA

IIpakTHyeckoe 3aHsiTHe. JlBUraTenu BHYTPEHHETO cropaHus. TemoBbie
anekTpocTaHUUH. (OCHOBHBIE TIOJOKEHHUSI pacueTa TEIUIOCUIOBBIX YCTPOWCTB.
dusnyeckas CylHOCTh NPOLECCOB OXJIaXKACHUS.

CamocrositesibHass padora. OCHOBBI MOJYYEHHUSI MCKYCCTBEHHOI'O XOJIOJA.
Knaccuduxanuys Xog0IUIbHBIX MaIllMH U YCTAHOBOK. XOJOJUJIbHBIC arperaTbl U UX
OCHOBHBIE XaPAaKTEPUCTUKHU. XOJIOJOMPOU3BOIUTEIBHOCTh YCTaHOBKU. (OCHOBBI
KPUOTE€HHON TEXHUKH. Bo3ayxopa3fgenuTenbHble YCTAaHOBKH. ['enueBble WU
BOAOpPOAHbIE cUCTEMBbl. CHCTEMBl XpaHEHHS M TPAHCHOPTUPOBKU KPUOTEHHBIX
BEILECTB.

PexoMenayemasi iureparypa:

ocHoBHas [1, 2];

JonoJiHuTeNbHas [3].

Tema 8. Xumuueckas repMoAMHAMUKA. TONIMBO H OCHOBBI T'OPEeHHUA

IIpakTuyeckoe 3anaTue. Temiora cropanuss. OCHOBHBIE MOJIOKEHUS TEOPUN
ropeHusi. OCOOEHHOCTH C)KUTAHUsI TBEPJOTO, >KMJIKOTO M Ta3000pa3HbIX TOIUIMB U
pacyeTr TEOpeTHYEeCKH HEOoOXOJMMOIro KOJIMYECTBAa BO3AyXa s HX CHKUTAHMSL.
Kosdhdumment wu3bbiTka Bo3ayxa. CoctaB  00beM  NPOAYKTOB  CTOPAHMSL.
Teoperndeckas TemrepaTypa ropeHusl.

CamocrosiTenbHast padora. V3ydyeHne TeOpeTHYECKOro MaTepuania.

Pexomenayemasi iureparypa:

ocHOBHas [1];

nonoaHuTenbHas [1-3].



Tema 9. OcHOBHBIE MOHATHS U ONPeAeIeHUsI TEOPUH TeNJI000MeHa

Jleknus. [IpenMer u 3a1aun TEOpPHH TEIIOOOMEHA. 3HAYCHHUE TEIUIOOOMEHA B
MPOMBIILICHHBIX MOpoleccax. OCHOBHBIE MOHATHUS W omnpeiaesneHus. Buabl nepeHoca
TEIUIOTHL:  TEIUIONPOBOJHOCTh, KOHBEKIMA W  U3IydeHHe. 3akoH Dypse.
Koaddunment temnonpoBogHocTu. PerieHue ypaBHEHUs TEIMJIONPOBOJHOCTU IS
OIHOCJIOWHOM W MHOTOCIIOMHOM IUIOCKOW W UWJIMHIPUYECKOM CTEHOK. Pacuer
TeMIEPATypHOTO  TMOJS CTEHKM C  Y4eTOM  3aBUCUMOCTH  Ko3(duimeHTa
TEIUIONPOBOJHOCTH OT TEMIEPATYPHI.

CamocrosiTteibHast padora. TermonpoBOAHOCTh OJHO- M MHOT'OCIOMHBIX
MJIOCKUX U IIUJIMHIPUUECKUX CTECHOK.

PexoMenayemasi iureparypa:

ocHoBHas [ 1-8];

nonoaHuTenbHas [ 1-3].

Tema 10. TemionpoBoaHOCTH

HuddepenunansHoe YPaBHEHHE TEIIONPOBOIHOCTH. Ycnosue
onHo3HayHOCTH. KoadduimeHt TemnepatyponpoBoJHOCTH. TermionpoBoJHOCTh NpU
HECTALIMOHAPHOM pexxkuMe. HectaurmoHapHbIM MPOLECC TEIIONPOBOIHOCTU. MeETOAbI
pemieHns  3aJad = HECTAlMOHAPHOM  TEIUIONPOBOJHOCTH: METOJ  pa3lesICHHs
NEpPEeMEHHBIX, METOJI HHTerpajlbHOro mnpeodpaszoBanus Dypwe, meron Jlamnaca.
MeTto KOHEUYHBIX Pa3HOCTEH.

IpakTnyeckoe 3ansitme. OxJjaxaeHWe (HarpeBaHWe) HEOTPAHUUYCHHOU
IUTACTUHBI, UIMHPA U LIapa IPU IPAHUYHBIX YCIOBUSX IIEPBOrO, BTOPOTO, TPETHETO
pona. HecrauronapHslil MpoLecc TEIUIONPOBOJIHOCTH B TEIAaX KOHEYHBIX Pa3MeEPOB.
Perynsapubie  pexxumbl.  Duszmueckue  OCOOEHHOCTH  IMPOIIECCOB  HArpeBaHMS
CTPOUTENBHBIX KOHCTPYK-IIMM W TEXHOJIOTUYECKOTO OOOpYIOBaHUS Ha TOXape.
HcnbiTanns cTponUTENbHBIX KOHCTPYKIUM B IT€Yax.

CamocrositeibHass  padora. IloaroroBka ordera 1o  pe3yJibTaTaMm
BBITIOJTHEHHON PabOTHI.

Pexomenayemas iureparypa:

ocHOBHas [1];

JornoJiHuTenbpHas [ 1-3].

Tema 11. KouBekTuBHBIN Tem1000MeH. OCHOBBI TEOPUH TEMJIOOOMeHA

Jleknmusi. OCHOBHbIE TIOHSATUSA W oOmpenesieHus. YpaBHeHHe HproTOHa-
Puxmana. Koadbdumuent  temnoormauu.  JuddepeHnuanpapie  ypaBHEHUS
TEII000MEHA: ypaBHEHHE NBIDKEHUs Bsi3koi kuakoctu (HaBee-Ctokca), ypaBHEHHE
TEIUIONPOBOJHOCTHU ISl TIOTOKA JIBHXKYIIECHUCS >KUJIKOCTH, YPAaBHEHUE TEIUIOOT/IayM Ha
rpanvie noroka U cTeHKH (buo-Dypbe), ypaBHEHHE HEPA3PHIBHOCTH. Y CIIOBHUE
OJTHO3HAYHOCTH K au(ddepeHIraIbHbIM YpaBHEHUSIM KOHBEKTUBHOIO TEIJI000OMEHa.
OCHOBHBIE TIOJIOKEHUSI TEOPUHM IOTPAHMYHOrO cios. VccrnenoBanue TemiooTaauu
METOJaMH MTOTPAHUYHOTO CIIOA.

OcHoBbl Teopun 10a00MsI. OCHOBHBIE OIpeAeNeHHs. YCIOBHS MOA00Us
¢usnueckux siBneHui. [IpeobpazoBanust nogodus. Yucna nogodus. KpurepuaibHbie



ypaBHCHHS. DU3WYECKHI  CMBICT  OCHOBHBIX  4HCell  mojaoous.  MeTobl
MozaenupoBanus. [IoHATHS 0 MAaTEMAaTHYECKOM MOACIMPOBAHUH.

Temmoornaua mnpu cBOOOJHOM ABMXKCHHM SKUIKOCTH. TemnooThada B
HEOTPAaHWYEHHOM OO0BEME: JamMuHapHas W TypOyJEeHTHas KOHBEKIUS Yy
BEPTUKAJIBHBIX MOBEPXHOCTEW. TemrooTaaya Ha TOPU3OHTAIBHOW  IUIOCKOM
IIOBEPXHOCTH B HEOIPAHUYEHHOM IIPOCTPAHCTBE. TeIioornadya TOPU30HTAIBHO
pacnoyioKEHHOT0  IMJIMHJpa B  HEOrpaHMYEeHHOM 00béme. KpurepuanbHbie
ypaBHeHUs. TerooOMeH npu cBOOOAHON KOHBEKIIMH B 3aMKHYThIX 00béMax. Pacuer
TEIJIOOTAA4YM Yepe3 TOHKUE IIPOCIONKH KUAKOCTH U rasa.

Tennooraaya npu BEIHYXKJIEHHOM TEUEHHH XKUAKOCTU B TpyOax; TEIIo0TAavya
OpyU JaMHUHAPDHOM U TypOYJEHTHOM TEUYEHUHU >KHUJIKOCTEH B TpyOax; pacueTHbIE
ypaBHEHUS TIO100USI.

Temnmoornaua mnpu BBIHYKJIEHHOM JBIKEHUU cpelbl. TermnooOMeH mnpu
JBHKECHUH KUIAKOCTEH BAOJIb INIOCKOW MOBEPXHOCTH; TEIJIO0TAa4ya IIPU JJAMHUHAPHOM
U TypOYJEHTHOM MOTPAHUYHOM CJIO€; PELICHHE 3aJad METOJIOM TEOPHH MOAO00us;
KPUTEPHUAIIbHBIE YPABHECHMUS.

IIpakTnuyeckoe 3aHsgTHe. TerOOOMEH MpU ECTECTBEHHONM KOHBEKIIUH.
TermooOMeH MpHU BBIHYKICHHOW KOHBEKIMH. BbllonHeHne pacueTHO-rpaduyeckon
paboThl « KOHBEKTUBHBIN TEMIO0OOMEHY.

CamocrositenbHass pabGora. [loaroroBka OTYETOB MO  BBINOJIHEHHBIM
paboTtam.

Pexomenayemasi iureparypa:

ocHoBHas [1];

nomnoaHuTenbHas [1-3].

Tema 12. U3nyuenue

Jlekumsa. OOmmMe MOHATHA W ONpPENETEHUs; TEIUIOBOW OanaHC JIy4HCTOIrO
TEIUI000MEeHA. 3aKOHBI TEIUIOBOTO M3NMydeHHUs. TernnooOMeH H3IydYeHHEM MEXITY
TeJaMH, pPAa3[eJeHHbIMUA MPO3pavyHON cpefoi; KO3I(p(ULIHUEHT OOIYyYEHHOCTH;
TEIUIOOOMEH M3JIy4YeHHEM MEXAYy TelaMu, MPOU3BOJIBHO PACIOJIOKEHHBIMU B
MpPOCTPAaHCTBE. 3amuTa OT u3nydeHus. M3nyudenue raszos. M3znyuenue akena
IJIaMEHU MpU noxape. Pacuer 6e30MacHbIX B MOKAPHOM OTHOIICHUU PACCTOSHUM U
AKPAHHOM 3alIUThl OT TEIUIOBOTO M3Iy4deHUs. PacyeT TemiooOMeHa HM3IyyeHUEM B
MOTJIOIIAOIIEH U u3Tyvaromien cpee. JIyducToiil TemiooOMeH MEeXIy OrpaxiaeHUeM
Y HaXOJAIIENUCS BHYTPU HETO BBICOKOTEMIIEPATYPHOM Ta30BOU CPELOM.

PannanmoHHO-KOHBEKTUBHBIM M PaauallMOHHO-KOHIYKTHUBHBIA TEIJI000OMEH
mpu OOJBINONW ONTUYECKON TONIMHE cpeapl. Kpurepuu paanaoHHOTO MOA00US.
TermooOMeH orpakaaronux KOHCTPYKIIMHA MPHU TI0Kape B TOMEIICHHH.

JladbopaTtopnass pabora. Pacuer Oe30MacHBIX B IMOXKAPHOM OTHOIICHUU
PaCCTOSIHUAN U SKPAHHOM 3aIKTHI OT TEIJIOBOrO U3Iy4YeHUs. BrinonHeHne pacuyeTHo-
rpaduueckoil padoThl «JIyducThIi TEMIOOOMEH.

CamocrosTenbHast padora. [logroToBka oT4era 1o BbIIOIHEHHOMN padoTe.

Pexomenayemasi ureparypa:

ocHOBHas [1];

JornojiHuTenbpHas [ 1-3].



Tema 13. Temonepenaua. Uarencupukanuu Tenioneperavu.

Jleknusa. Haznauenue, knaccudukaius 1 CXeMbl TETUIOOOMEHHBIX aIlapaToB.
OCHOBHBIE MMOJIOKEHUSI TEIUIOBOI'O pacyeTa TEIIOOOMEHHBIX anmnaparoB. Y paBHEHUE
TeIIonepeaauH.

JlabopaTopHas padora. Temionepenaya yepe3 MmIOCKY0, HUIUHIPUIECKYIO,
chepuueckyro u opeOpéHHyro creHku. [lyrm wuHTeHCHMHKanum Mpolecca
Terionepeaaun. lermmoBas wu3ofsinua. Bwuibop maTepuana TEMIOBOW H3OJISIIHH.
Huddepennmanbabie ypaBHEHUS TEIIIOMAacCOOOMEHa.

CamocrostenbHass padora. PaGora c BupryansHeiM YMK B pexunme
CaMOKOHTPOJISI IO TEME JIEKLUU.

PexomeHnayemas aurepartypa:

ocHOBHas [1];

nonoiaHuTeNnbHas [ 1-3].

Tema 14. OcHoBbl MaccooOMeHa. Termomaccoo0OMeHHbIE YCTPOiicTBA

OcHoBHbIe TIOHATHS U onpeneneHus. Konuentpaumonnas auddysus. Tepmo-
u Oapoauddysus. KonsekruBHas muddysus. JuddepeHnunanbapie ypaBHEHUS
teriomaccooomena.  udbdysumonnsie  kputepun mnomobus.  KpurepuanabHbie
ypaBHeHHs. Pacuer TeriomaccooOMeHa B BO3JyX€ MpPH €ro BBIHYKJICHHOM U
cBOOOTHOM JBUKEHUU. TennmomaccooOmen npu UCIIapEHUH
JIErKOBOCIUIAMEHSIFOIINXCS. M TOPIOYMX KUAKOCTEH. OLeHKa MOoKapHOW OMacHOCTH
00pa3yroluXCcsl TapOBO3AYIIHBIX CMECEN B TOMEIICHUSIX.

Ha3nauenue, knaccuukanus 1 cXeMbl TEIMII0O0OMEHHBIX armnapaToB. [IpunHimn
pacyeTa TEIIOOOMEHHBIX anmnapaToB. KOHCTPYKTHMBHBIM M MOBEPOUYHBIA TEIJIOBHIE
pacdeTbl TermI000MeHHBIX ammapaToB. CpeaHuil TemneparypHblii Hamop. OCHOBBI
TUIPOIMHAMUYECKOTO pacyeTa TerI00OMEHHBIX annaparTos.

IIpakTnyeckoe 3ansaTHe. Pacuer TeMepaTyp TEIUIOHOCUTENEH Ha BBIXOJAE U3
amnmapara rnpu olleHKe 0e30MacHBIX yCIOBUN PabOTHI.

CamocrosTenbHast padora. [loaroroBka oT4era 1o BeIMOIHEHHOM padoTe.

PexoMenayemasi qureparypa:

ocHoBHas [1];

nonoJyinuTenbHas [ 1-3].

Tema 15. [IpuMeHeHHe TEMJIOTHI B NOKAPHOM OXPaHe U OXPaHA
OKpYy:Kawuei cpeabl. OCHOBBI YJHeprocoepekeHusi 1 OCHOBHbIC HANIPABJICHUS
IKOHOMMH JHepropecypcos. BropuuHnbie JHepreTu4ecKue pecypebl

IIpakTnuyeckoe 3aHsaTHe. OCHOBHBbIE MOTPEOUTENU TEIIOTHL. DJIEMEHTHI
CYIIMJIBHOM yCTAaHOBKHM. TuUINBI CYHIWJIBbHBIX YCTaHOBOK. TemioBoil OanaHc
CYIIMJIBHOM YCTAaHOBKM M ONPEACIICHUE €€ pa3MepoB. TEXHUKO-3KOHOMHYECKHE
MOKa3aTeIu CYIINIIOK.

Tennonepenaya. BrinonHenue pacueTHO-Tpaduueckoi paboThI
«TenmooOMeHHbIH anmapar.

CamocrositenbHast padora. Padora ¢ BupryansHeiMm YMK B pexume
CaMOKOHTPOJIS.



PexoMenayemasi iureparypa:
ocHOBHas [1];
nonoyiHuTenbHas [ 1-3].

JJIS1 3204HOH (POPMBI 00yUEeHUHA

Tema 1. OCHOBHBIEC IOHATHUS U ONPeEHACICHUS

Jleknus. [Ipenmer, 3aaun u conepxkanue Kypca TeIIOTEXHUKU. CBA3b C IpyTH-
MU OTpaCiIsIMU 3HAHWWA. 3HAYEHUE TEIUIOTEXHUYECKUX 3HAHWM ISl COTPYAHHUKOB IIO-
KapHOU oxpaHbl. MecTo U poib Kypca B oOlIel crucTeMe MOATOTOBKH CIIEIUAIUCTOB
IUISL OPraHOB M MOJPA3/IeJeHUI MoKapHOW oxpaHbl. CTpyKTypa U METOAMKA U3y4YECHHUS
Kypca.

CamocrositesibHass padora. Ilpeamer TepMoauHaMUKU U €€ METOAbL. Tep-
MoJIMHaMHu4yeckasi cuctema. OCHOBHbIE NAapaMeTpbl COCTOsSIHUA. PaBHOBECHOE M He-
PABHOBECHOE COCTOSIHHE. YPaBHEHUs COCTOsIHMSA. PaBHOBECHBIE M HEPABHOBECHBIE
COCTOSIHUSA. TepMOAMHAMHUYECKHN IpoLecc. PaBHOBECHBIE U HEPABHOBECHBIE IPOLIEC-
cel. OOpaTUMbIe U HEOOPATUMBIE POIECCHI.

Pexomenayemas iureparypa

ocHOBHai [1].

Tema 2. Cmecn padounx Tea. TemioeMkocTb

IMpakTnyeckoe 3aHsiTue. [a3oBbie cMecu. TemnoeMkoCThb. BrinmonHeHue
pacueTHO-Tpaduyeckoit padoTsl «I'a30Bbie cMecu. TernmoeMKOCTh.

CamocrosiTesbHast padora. CriocoObl 3a/1aHUSI COCTaBa CMECH, COOTHOIIICHUS
MEXIy MAacCOBBIMH M OOBEMHBIMHU NOJSIMU. BhIuncieHHE mapaMeTpoB COCTOSHUS
CMECH, ONPENECICHHUE KAXKYLICUCS MOJIEKYJSIPHOM MacChl M Ta30BOM ITOCTOSHHOM
CMeCH, OIpeieTICHUE MapIuaIbHbIX JaBJICHUN KOMIIOHEHTOB. MaccoBasi, 00beMHast U
MOJISIpHAsl TEIUIOEMKOCTH. TErIoeMKOCTh MPU TMOCTOSIHHBIX O0ObEeME U JIaBJICHUH.
3aBUCUMOCTh TEIUIOEMKOCTH OT TeMmeparypbl W AaBiieHus. CpeaHsis U UCTUHHAS
TerioeMkocT. Dopmyiabl U TaONMMIBI  JJIs  OMNpPENENICHUs] TEIIOEMKOCTEH.
TemoemkocTh cmecu pabouux Ten. IloaroroBka ordyera 1O  pe3ysibTaTaMm
BBITIOJIHCHHOM paOOThI.

Pexomennyemas iureparypa

OCHOBHas [1];

JonoHuTeNbHas [1].

Tema 3. 3aK0HBI TEPMOAMHAMMKHN U TEPMOAMHAMHUYECKHE MPOLECCHI

CamocrositesibHasas padora. CylIHOCTh NEPBOTO 3aKOHA TEPMOJUHAMUKH.
@OopMyJIMpOBKa NEPBOTO 3aKOHA TEPMOAMHAMUKH. AHAJIUTHYECKOE BBIPAKECHUE
IEPBOrO 3aKoHa TepMoauHamuku. OmnpeneneHne pabOTbl U TEIUIOTBI  4YEPE3
TEPMOIMHAMUYECKUE MapamMeTPhl COCTOSIHUSA. BHYTpEHHss SHEprus. OHTAJBIUS.
Onrponus. Pv- u Ts- nnarpamMmmsel. YpaBHEHUE NEPBOTO 3aKOHA TEPMOAMHAMUKH IS
notoka. CyIIHOCTh BTOPOTO 3aKOHa TepMOAWHAMUKH. OCHOBHBIE (POPMYIUPOBKHU
BTOPOI'O 3aKOHa TEPMOAUHAMUKU. TepMOIMHAMUYECKUE LMKIbI TEIJIOBBIX MAIIUH.



IIpssmbie u oOpatHble [uKIbL. TepMmomuHamuueckuit K.IIJ[. u XomoguiabHBIN
ko3 durment. [uxnet KapHo u aHanm3 uX CBOWCTB. AHAJIUTHYECKOE BBIPAKECHUE
BTOPOT'0 3aKOHA TEPMOJUHAMUKH. VI3MEeHEeHHe S3HTpONUU B HEOOPaTUMBIX MPOLIECCaX.
W3MeHeHne 3HTPONUH U padoTOCIOCOOHOCTh M30JIMPOBAHHOM TEPMOAMHAMHUYECKOU
CUCTEMBI. JKCIPIusl TerioThl. O0IIHe METOABI UCCIIEIOBAHUS MTPOLIECCOB U3MEHEHUS
cocTosiHug pabouux ten. [lomurpomnHsie mnporecchl. OCHOBHBIE XapaKTEPUCTUKHU
MOJIMTPONHBIX TporeccoB. M3o0paxenue mnporeccoB B koopauHarax Pv u Ts.
OcHoOBHBbIE TEPMOJIMHAMUYECKUE IIPOLIECCHI: U30XOPHBIH, n300apHbIH,
M30TEepMUYECKUI M aauabaTHBI — YacTHBIE CJIydad MOJUTPOIHOrO IMpoIliecca.
TepmonuHaMuyeckuii  aHamu3 TMpolecCOB B Kommpeccopax. Kiaccudukanus
KOMIIDECCOPOB M NPUHOMI WX  JedcTBus.  VHOWKaropHas — auarpaMmma.
N3otepmuueckoe, aauabaTHOE U TOJUTPONHOE C)XKaTue, TMojaHas padora,
3aTpadyrBaeMasl Ha MPUBOJ KoMIIpeccopa. MHorocryneHyaroe cxarue. M3o0paxeHue
B Pv- m Ts- numarpammax TepMOAMHAMUYECKHX IHPOLECCOB, NPOTEKAOIIUX B
koMiipeccopax. Heobparumoe cxarue. OtHocuTenbHbli BHyTpenHud K.ILJI.
KOMIIpeccopa.

PexoMenayemas iureparypa:

OoCHOBHas [1];

JoToJIHUTENbHAs [3].

Tema 4. TepmoauHaMHUKa MOTOKOB

CamocrositesibHass padora. J[poccenrpoBanue razoB M mnapoB. CylIHOCTb
polecca IpOCCETUPOBaHUS U €ro ypaBHeHUE. M3MeHeHne napaMeTpoB B IIPOLEcce
npoccenupoBanus. [loustue 06 3dpdexre [xoymsa-Tomcona. OcobeHHOCTH Apocce-
JUPOBaHUSA HJICATBHOTO M peanbHOro ra3on. [loHsTHe O TemmepaType WHBEPCHUHU.
VYcnoBHOEe M300pakeHUe MIpoliecca JIpOCCEeTUupoBaHus B is- nuarpamme. IIpaktuye-
CKO€ HCIOJB30BaHUE Mpolecca apoccenupoBanus. OCHOBHbBIEC MOJOXKEHUS. YpaBHE-
HUs ucTeueHus. Pacnonaraemasi pabora u ckopocTh ucteueHusi. CeKyHIHbIA pacxos
npu ucTeueHU. CBsA3b KPUTUUYECKONW CKOPOCTHIO MCTEUEHHUSI C MECTHON CKOPOCTHIO
pacripocTpaHenus 3Byka. Kpurudeckoe oTHolieHue napieHuil. Pacuer ckopocTu uc-
TEUEHHUS U CEKYyHJIHOTO MacCOBOTO pacxojia JJisi KpUTUUECKOTO peKrMa. YCIOBUS TIe-
pexona uepes3 KpuTuueckyr ckopocTh. Corio JlaBans. PacyeT mpoliecca ucteueHus
BOJISIHOTO TIapa ¢ MOMOULIBIO is- AUArpammbl. J[€HCTBUTENIBHBIN MPOLIECC UCTEUCHHUS.
TepMoanHaMUUYeCcKre MPOLECCHl B Ta30BbIX YCTAHOBKAaxX MoxaporyuieHud. Mcrede-
HUE Ta3a U3 0ajioHa OTPAaHUYEHHONW BMECTUMOCTH.

Pexomenayemasi iureparypa:

ocHoBHai [1, 2];

nonojHuTenbHas [1-3].

Tema S. PeanbHble rasnl 4 napbl. ®a3oBbie mepexoabl
CamocrositesibHass padora. CponctBa peanbHbIX razoB. llapsl. IIponeccsr
nmapooOpazoBaHusi B pv- U Ts-muarpammax. ®dazoBas jguarpamma BeEUIECTB.
TepmonunaMuyeckre cBOWCTBA MoBepxHOCTU pazaen (a3. I[lonarue od6 ypaBHEHUU
BykanoBuua-HoBukoBa. VYpaBHenue boromobosa-Maiiepa. TepmoanHamuueckue
TaOMUIBl BOJBI U BOASHOIO napa. TepmoauHamuueckue nuarpammel Pv-, Ts- u is-



BOISIHOTO Tiapa, JBYOKHCH yriaepoaa, (peoHoB. Pacder TepMoauHaAMUYECKHX
MPOIIECCOB HM3MEHEHUsI COCTOSIHUS Tmapa. JKUIKOCTH M Mapbl, HCHOJb3yeMble B
yCTaHOBKax  moxaporyuieHus. JKuakocTy ¢ mapel, oOpalmaromuecs B
TEXHOJOTUYECKUX YCTAHOBKAX C MOBBIIMIEHHOW MOXAaPHOM OMAaCHOCTBIO. | OMOT€HHBIE
Y TETEPOTrCHHBIC TEPMOJMHAMUYECKHAE CHUCTEMBI. TepMOIMHAMUYECKOE pPaBHOBECHE.
VYenoBue (azoBoro paBHoBecusi. DazoBble mepexoabl. YpaBHeHue KianeipoHa-
Knaysuyca. YeroitunBocTs (ha3. da3oBbie nepexopl MpU OJIMHAKOBBIX JIaBJIeHUsIX (a3.
®da3oBbI€ MEPEXO/bI MPHU UCKPUBICHHBIX TOBEPXHOCTAX pa3fena.

Pexomenayemas iureparypa:

OCHOBHas [1];

JonosHuTeNnbHas [ 1,2].

Tema 6. TepmonnHaMuYeCKHIl AHAJIU3 TEMJIOTEXHUYECKUX YCTPOICTB

CamocrosiTesibHAS paoora. [ukJbr M1apOCHIIOBBIX YCTaHOBOK.
IIpyHIMnManpHasg cxema MapocuiioBoM ycraHoBkHM. Ilukn PenkmHa wu  ero
WCNOJIb30BaHUE. BiMsHME HayalbHBIX M KOHEYHBIX IMAPAMETPOB HA TEPMHUYECKUU
KILJ. mukna Penkuna. M3oOpaxenune umkna Pv-, Ts- u is- auarpammax. Ilytu
MOBBIIIIEHNS YKOHOMHUYHOCTH MAPOCHUIIOBBIX YCTAaHOBOK. TemIo(pUKAIIMOHHBIN ITUKII.
[ToHsiTHE O LUKIJIAX aTOMHBIX CUJIOBBIX YCTaHOBOK. [[MKIIbI qBUTATENIEl BHYTPEHHETO
cropanus (1.B.C.). [Ipunuun neiictBus nopurHeBbix [[.B.C. [{ukibl ¢ ©30XOpHBIM U
M300apHBIM  MMOABOAOM Tera. [IUKa co CMemaHHBIM — MOABOJAOM  TEILIOTHI.
N3o06paxkenue 1ukioB B Pv- u Ts- aumarpammax. TepMuueckue M SKCEPruvecKue
K.ILA. uuxnoB [.B.C. CpaBHuTeNnbHBIN aHAIN3 TepMoanHamMuueckux mukios J1.B.C.
[{ukibl yCTAaHOBOK JUIsl Ta30BOASHOIO TYIICHUS ITOXKApoB. L[MKIIBI XOIOAMIIBHBIX
YCTAHOBOK. XOJOAWIbHBIA KOA(D(HUIIMEHT W XOJOAONPOU3BOAUTENHLHOCTh. LlmKi
MapoBOW M BO3AYIIHOW KOMIIPECCOPHOW XOJOMWIBHOW YycTaHOBKH. [loHsiTHE 00
a0COpPOIIMOHHBIX u MapOIKEKTOPHBIX XOJIOAWIIBHBIX YCTaHOBKaXx.
TepmoTpanchopmaTopsl.

PexoMenayemas Jureparypa:

OCHOBHas [1];

JIOToJIHUTENbHAs [3].

Tema 7. TensioreHepupywouue yCTpoicraa, X0JA0AUJIbHAA U KPUOTCHHAS
TeXHUKA

CamocrosiTesibHass padora. /[Burarenu BHYTpEHHEro cropanus. TemioBble
anekTpocTaHM. (OCHOBHBIE TMOJOKEHUSI pacyeTa TEIUIOCUIOBBIX YCTPOWCTB.
duznueckas CyHIHOCTh TMporeccoB  oxiaxzaeHus. OOmas XapaKTepucTukKa
TEIIOCUIIOBBIX YCTaHOBOK. TexHonoruueckue MPOMBIIIJIEHHBIE MEYH.
[IpompbiliieHHBIE KOTENbHBIE yCTaHOBKH. [lapoBbie U razoBbie TypOHHBL. OCHOBBI
MOJIyYEHHUsI HCKYCCTBEHHOTro xoiyiona. Kiaccudukaius XOJIOAWIBHBIX MAIIUH H
YCTAaHOBOK.  XOJIOJWJIBHBIE  arperarbl ©W WX OCHOBHBIC  XapPaKTEPUCTHUKH.
XO0N0IONPOU3BOAUTEIIBHOCTh  YCTAHOBKH. OCHOBbI ~ KPUOT€HHOM  TEXHUKH.
Bo3nyxopasznenurenbHble YCTaHOBKU. [enneBbie 1 BOOOPOAHBIE CUCTEMBbI. CHCTEMBI
XpaHEHUs U TPAHCTIOPTUPOBKHU KPUOTESHHBIX BEIIESCTB.

Pexomennyemas iureparypa:



ocHoBHas [1,2];
JOTIOTHUTENbHAS [3].

Tema 8. XuMuveckass TepMOAMHAMHUKA. TOIVIMBO U OCHOBBI TOPEeHUS

CamocrositesibHass padora. Teruora cropaHusa. OCHOBHBIE ITOJIOKEHUS
Teopun ropeHus. OCOOEHHOCTH CXKUTAHUSI TBEPAOTO, JKUAKOTO M Ta3000pa3HbIX
TOIUIMB M pacyeT TEOPETUUYECKH HEOOXOAMMOTO KOJMYECTBA BO3AyXa I HX
cxuranus. Kosddunument uzdbiTka Bozayxa. CoctaB 00beM MPOIYKTOB CropaHUs.
Teopetnueckass temneparypa ropeHus. Tepmoxumus. 3akoH [ecca. YpaBHeHHs
Kupxroda. Xumudeckoe paBHOBECHE W BTOPOM 3aKOH TepMoauHamuku. KoHcraHTta
paBHOBECHUS U CTEIECHb AucconuManuu. TerioBon 3akoH HepHcra. Buasl ToruiBa u
ux xapakrepuctuku. Knaccudukarus Ttormus. TBepjoe, *Kuakoe U razoo0pazHOe
TOTUIMBO U UX XapaKTePUCTUKU. DIEMEHTapPHBIM COCTaB TOILIUBA.

Pexomenayemasi iureparypa:

ocHOBHas [1];

nononHuTenbHas [ 1-3].

Tema 9. OcHOBHbBIC IOHATHS U ONPeAe/ICHUS TEOPUH TEeIJIO00MeHa

CamocrosiTeibHas pabora. [lpenMer u 3amaud TEOPUU TEIIOOOMEHA.
3HayeHue TeriooOMeHa B TPOMBINUICHHBIX TpoiieccaX. OCHOBHBIE TOHSTUS H
ompezaeneHus. Buasl mnepeHoca TEIUIOThI: TEIJIONPOBOJHOCTh, KOHBEKIUS U
uznydenue. 3akoH dypre. Koadduruent temmonpoBoaHocT. Perenrne ypaBHeHUs
TEIJIONMPOBOJAHOCTH  JJIA  OJAHOCIOMHOM W MHOTOCJIOMHOW  IUIOCKOW U
OWIMHIPUYECKON CTEHOK. Pacuer TemmepaTypHOro mojisi CTEHKHM C Y4YE€TOM
3aBUCUMOCTH kod(pdunmenTa TETJIOMPOBOIHOCTH OT TEMIIEPaTypHI.
TemnonpoBOIHOCTh OJTHO- U MHOTOCJIOMHBIX TNIOCKUX U MAJIHHIAPUYECKUX CTCHOK.

Pexomenayemasi iureparypa:

OCHOBHa4 [1];

nononHuTenbHas [ 1-3].

Tema 10. TemmonpoBoaHOCTH

IIpakTnyeckoe 3anaTue. dOuznyeckue OCOOCHHOCTH MPOIIECCOB HArpeBaHMUs
CTPOUTEIBbHBIX KOHCTPYKIIMM W TEXHOJOTUYECKOTO OOOpYIOBaHMS Ha TMOXape.
HcnibiTanust CTPOUTENBHBIX KOHCTPYKLIAN B TIEUaX.

CamocrosiTesIbHAS padora. HuddepennmanbHoe YpaBHEHHE
TETUIOMPOBOIHOCTH. Ycnosue OJTHO3HAYHOCTH. Koaddunuent
TEMIIEPATYPONPOBOAHOCTH. TEemIonpoOBOAHOCTh NPU HECTALHMOHAPHOM PEKHUME.
Hecranmonapueli  mpounecc  TEIUIONPOBOJHOCTH. MeTonpl  peuieHus — 3aaad
HECTAIlMOHAPHON TEIUIONPOBOJHOCTH: METOMA pPa3JeieHUuss NEPEMEHHBIX, METOJ
UMHTEerpaipHoro mnpeoOpa3zoBanuss @Dypse, Meron Jlammaca. MeTog KOHEUHBIX
pazHocTed. OxnaxaeHue (HarpeBaHWE) HEOTPAHUUCHHOW IUIACTUHBI, MWIMHApPA M
mapa TpUd TPaHUYHBIX  YCIOBUSX TEPBOrOo, BTOPOro, TPEThEero  poja.
HecrauuonapHuelii nponecc TEMJIONPOBOJHOCTA B TelaX KOHEYHBIX pPAa3MEPOB.
Perynsipubie peXUMBI.

Pexomenayemas iureparypa:



ocHoBHas [1];
nonojiHuTenbHas [1-3].

Tema 11. KouBekTuBHBIN Tenji000MeH. OCHOBBI TEOPUH TENJIO00OMEHA

CamocrositesibHas padora. OCHOBHBIE MTOHATHUS U ONPENIEICHUs. YpaBHEHNE
Hrrorona-Puxmana. Koadduument temnoornaun. duddepenunanbhbie ypaBHEHUS
TEIJI000MEHa: ypaBHEHUE JBWKeHUs Bs3koil skuakoctu (Haebe-Ctokca), ypaBHEHUE
TEIUIONPOBOJAHOCTH JJISl TIOTOKA JBMXKYIICHCS JKUAKOCTH, YPABHEHUE TEIUIOOTAA4d Ha
rpanuie noroka U cTeHkH (buo-®dypwe), ypaBHEHHE HEPa3pHIBHOCTH. YCIOBHE
OJHO3HAUHOCTU K auddepeHIranbHpiM yYpaBHEHUSAM KOHBEKTUBHOIO TEIJIO0OOMEHa.
OcCHOBHBIE TIOJIOKEHUSI TEOPUM IOrPaHMYHOrO ciosi. MccnenoBaHue TEIIOOTAAYH
METOJaMU MOTPaHUYHOTO ciios. OCHOBBI Teopuu Moao0us. OCHOBHBIE ONPEECICHUS.
VYenoBus mopoOust  pusmyeckux sBiuenuid. [IpeoOpazoBanmst momobus. Ywucna
nonobusi. Kputepuanbheie ypaBHeHHs. DU3HYECKHA CMBICT OCHOBHBIX YHCEI
nonooust. Meronel MogenupoBanus. [IoHATHS 0 MareMaTH4eCKOM MOJEIUPOBAHMH.
Temnmoortnaya npu  CBOOOAHOM  JIBWXKEHUM  KUAKOCTH.  TerooTrnada B
HEOTPaHUYEHHOM O0bEME: JTaMUHApHAsI U TYpOYJIEHTHAsA KOHBEKIUS Y BEPTUKAJIbHBIX
MoBepxXHOCTEW. Termiooraaya Ha TOPU3OHTAIBHOM IUIOCKOM TIOBEPXHOCTH B
HEOTPAaHMYEHHOM MPOCTPAHCTBE. Temioornadya TOPU30HTAIBHO PACIONI0KEHHOTO
WIMHIpAa B HeorpaHudyeHHoM oObéme. Kpurepuanbhbie ypaBHeHus. TernooOmeH
npu CBOOOJHOW KOHBEKIIMM B 3aMKHYTBHIX 0O0bEMax. Pacuer TeruooTnaun dyepes
TOHKHE MPOCIOMKHM KHAKOCTH W rasza. Temnoornaya MpU BBIHYXKIECHHOM TEUYCHUHU
KUJKOCTU B TpyOax; TEIUIooT[adya MpH JIAMUHAPHOM M TypOYJICHTHOM TEUCHUU
KHUIKOCTEM B TpyOax; pacueTHble YypaBHEHHs mnonoous. Temnoornaua npu
BBIHYK/ICHHOM JBW)KEHUU cpeibl. TermnooOMeH NpU JABMKEHUHU KUAKOCTEH BIOJb
IUVIOCKOM  MOBEPXHOCTH; TEIUIOOTAa4a IpU JIAMHUHApPHOM M TypOyJI€HTHOM
MOTPAaHUYHOM CJIO€; PEIICHHE 3aJad METOAOM TEOpHH NOA00Us; KPUTEPHAIbHbBIE
YpaBHEHUS.

Pexomennyemas qureparypa:

OCHOBHas [1];

JonojHuTenbHas [1-3].

Tema 12. U3nyyenue

CamocrosiTesibHasi padora. OOmMe TOHATHS U ONPEACNICHUS; TEIJIOBOU
OajlaHC Jy4HCTOrO TeIIooOMeHa. 3aKOHBI TEIUIOBOTO H3iIydeHus. TerooOMeH
U3ITyYCHUEM MEXJy TeJlaMH, Pa3lelIeHHbBIMU MPO3pauHON cpenoii; KodPPUIueHT
OOJy4EeHHOCTH; TEIJIOOOMEH  HW3Iy4YeHHEeM  MEXAy TelaMHd, IPOU3BOJIIBHO
PaCIIOJIOKEHHBIMUA B MPOCTPAHCTBE. 3alllUTa OT U3JIy4yeHusa. HM3mydeHuwe rasos.
Wznydyenne ¢akena mmiaaMeHd Mpu moxkape. Pacuer 0e30macHBIX B TIOKApHOM
OTHOIIIEHWH PACCTOSHUM WM SKPaHHOW 3allMThl OT TEIUJIOBOTO M3JIyueHHs. Pacuer
TEII000MEeHa M3JIyUYCHHEM B TMOMONIAOMEd W wu3iaydaronied cpene. JlyducTsiid
TEIUJIOOOMEH  MEXIy  OTPaXICHMEM W  HaXOJAIIEWCs  BHYTPU  HETO
BBICOKOTEMIIEPATYPHOM  Ta30BOM  cpenou.  PaaumanMOHHO-KOHBEKTUBHBIM U
paaualMOHHO-KOHAYKTUBHBIA TEIJIOOOMEH Mpu OOJBIION ONTUYECKOW TOJIIUHE



cpenbl. Kpurepuum paguanmonHoro momobwsi.  TemnooOMeH — orpakIaroIiux
KOHCTPYKIU MPHU MOKape B TOMEIICHUU.

PexoMenayemas Jureparypa:

OCHOBHas [1];

nonojHuTeNnbHas [1-3].

Tema 13. Temmonepenaya. UnTeHcHpUKANNM TelJIONEPeaAYn

CamocTosiTe/IbHAA padora. Tennonepenaua yepe3 IJIOCKY1O,
WIMHIPUYECKYI0, chepruuecKyto U opeOpéHHYI0 cTeHkH. [lyTu mHTeHcudukanuu
npolecca Temonepenaud. leruioBas wu3oisinus. Bwibop Marepuana TeruioBOM
mzonsiinn.  Juddepennnansupie  ypaBHeHHs] TemuiomaccooOmeHa. Hasznauenwe,
KiIaccuukamuss M CXeMbl TEIUIOOOMEHHBIX armaparoB. OCHOBHBIE MOJIOKECHHUS
TEIJIOBOIO pacyeTa TEIIO0OMEHHBIX alnapaTroB. YpPaBHEHHE TEIIONEPEIAUN.

Pexomenayemasi iureparypa:

ocHOBHas [1];

nononHuTenbHas [ 1-3].

Tema 14. OcHoBbl MaccooOMeHa. TermomaccooOMeHHbIE YCTPOCTBA

CamocrositesibHast  padora. OCHOBHBIE TIOHATUS W OINPEHCICHUS.
Konnenrpaunonnas nuddysus. Tepmo- u 6apoauddysusa. Konsekrusnas auddysus.
Huddepennmansuple ypaBHeHUs Teruiomaccooomena. Jluddy3rnoHHble KpUTEpUH
noaobusi. Kpurepuanbusle ypaBHeHus. Pacder temniomaccooOMeHa B BO3AyXe NpHU
€ro BBIHY)KJIEHHOM U CBOOOJHOM JABM)KE€HUHU. TeriomMaccooOMEH INpu HCHapeHUuu
JIETKOBOCIJIAMEHSIOIINUXCS M TOPIOYMX SKuAKocTed. OlleHKa MOXapHOW OIaCHOCTH
oOpasyromuxcss  IAapoOBO3AYIIHBIX  CMece B MOMeMmeHHsAX. HasHadenwe,
KJIacCUpUKAIUs M CXeMbl TeIIOOOMEHHBIX ammaparoB. [lpuHIMnm pacuera
TerI000MeHHBIX anmnapatoB. KOHCTPYKTUBHBIM M MOBEPOYHBIA TEIJIOBBIE PacueThl
TeII000MeHHbIX  ammaparoB. Cpenanuii  TemneparypHblii  Hamop.  OCHOBBI
TUAPOJIMHAMHUYECKOTO pacyeTa TEeIIoOOMEHHBbIX ammapaTtoB. Pacuer Ttemmeparyp
TEIJIOHOCUTENEN Ha BBIXOJE M3 amnmnapara IpH OLIeHKe 0e30MacHBIX YCIOBUI pabOTHI.
Pexomenayemasi iureparypa:

OocHOBHa4 [1];

JornojHuTenpHas [1-3].

Tema 15. IlpumeHeHne TEMJIOTHI B MOKAPHOHM OXpaHe M OXPaHAa OKPYKaomen
cpeabl. OCHOBBI J3HeprocOéepe;KeHUs] M OCHOBHbIC HANPABJICHUSI JKOHOMMU
JHepropecypcos. Bropu4yHsbie YJHepreTuyeckue pecypcesol

CamocrositesibHass padora. Bropuussle sHepretnueckue pecypcsl (BOP).
O6mme mnonoxenuss u  kinaccupukauuss BOP. Pons BDP B TOmnmmBOo u
teronorpednaenuu. Mcrounuku BOP u ux ucnonb3oBanre. OCHOBHbIE NOTPEOUTENN
TEIJIOThI. JIEMEHTHl CYLIWJIbHOW YCTAHOBKU. THINBI CYIIMIBHBIX YCTAHOBOK.
TernnoBoil OaaHC CyIIMJIBHOM YCTAaHOBKM U ONpeNesieHuEe ee pa3MepoB. TexXHUKO-
HKOHOMUYECKHE TMOKa3zareau cymuiok. [IpobieMa 3amuThl OKpyX arolen cpeabl oT
BbIOpOCA POIYKTOB TOpEHUs. XapaKTEPUCTUKA OCHOBHBIX 3arpsi3HSAIOIINX BELIECTB.



OCHOBHBIE METOJIbI OYUCTKHU MPOIYKTOB TOPEHUS OT BPEAHBIX BHIOPOCOB. OCHOBHBIE
HalpaBJICHUsI ~ DKOHOMUHU  dHepropecypcoB.  [loBeimenne  3QheKTUBHOCTH
JHEPreTUYECKOIO u OHEPrOUCIIOIB3YIOLIErO 000pyIOBaHUSI. CHmxeHue
JHEPIONOTEPhb,  COBEPIICHCTBOBAHME  yye€Ta W HOPMHUPOBAaHHME  pacxola
JHEPropeCypCoOB.

Pexomennyemas iureparypa:

OCHOBHa4 [1];

nonoyiHuTenbHas [ 1-3].

5. MeToauyeckue peKOMeHAAMU M0 OPTraHU3ANUN U3YYEeHHUsT TN CHUTITIMHBI

[Ipn peanuzanuu NOpOrpaMMbl JUCHIUILIAHBI HCIOJB3YIOTCS JICKIIMOHHBIE,
MPaKTUYECKHUE 3aHATHUS, TaOOpaTOpHBIE PAOOTHI.

OOmMMU UENsIMH 3aHIATHI SBIISIOTCS:

— 00001IeHne, cucTeMaTu3alus, YrOIyOJIeHHe, 3aKpEeIUICHHE TeOPETHUSCKUX
3HAHWH 110 KOHKPETHBIM TEMaM JTUCITUTUTHHBL,

— dbopMHUpOBaHUE YMEHHH TPUMEHSTH TIOJYYCHHBIC 3HAHUS HA TPAKTHKE,
peanu3anys eIUHCTBA HHTEIUICKTYaTbHOU 1 TTPAKTUICCKON IeATeTLHOCTH;

— BBIPA0OTKA TIPH PEIICHUU TOCTABICHHBIX 33J1a4 MPOQPECCHOHATBHO 3HAYNMBIX
KaueCTB:  CaMOCTOSTEIBLHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOH
UHUIUATUBBI.

[ensimMu NeKIUU SBISIOTCS:

— JaTh ~ CHCTEMAaTHU3MPOBAaHHBIE HAy4yHbIE 3HAHUS TI0  JUCIHUIUIMHE,
aKIICHTHPOBAB BHUMAaHKE Ha HAH0OJIee CI0KHBIX BOIIPOCAX;

- CTUMYJIMPOBATh aKTUBHYIO MO3HABATEIBHYIO JEATEIHHOCTh 00yUYarOIIUXCs,
croco0cTBOBaTh (POPMUPOBAHUIO UX TBOPUYECKOTO MBITTUICHHUS.

B xome mnpakTH4eckoro 3aHATHS O00ECIEUMBAETCS TMPOIECC AKTHUBHOTO
B3aUMOJICHCTBHS 00yYaIONIMXCSl ¢ MpernoaBaresieM; MPUOOPETAIOTCS MPAKTUIECKUE
HaBBIKM U yMeHUs. llenph mpakThuecKkoro 3aHsTws: YITyOWTh W 3aKpEenuTh 3HAHUSA,
MOJIyYCHHBIC HA JICKIIUU, (HOPMHUPOBAHWE HABBIKOB WCTIOIL30BAHUS 3HAHUW IS
pEIIeHUs TPAKTUYECKUX 33J]1ad; BBIMOJTHEHHE TECTOBBIX 3aJaHUN IO TPOBEPKE
ITOJIyYEHHBIX 3HAHUM U YMEHUM.

[lenpto maboOpaTOpHOTO 3aHATHS SIBISETCS YCBOCHHWE TEOPETUYECKHX OCHOB
JMCIATUTAHEI U TTOJTyYeHNE TIPAKTUICCKUX HABBIKOB MCCIICOBAHMUS ITyTEM TOCTAaHOBKH,
NPOBENICHUS, 0OpabOTKM M TIPEJACTABICHHUS PE3yIBTATOB 3KCIIEPHMEHTAa Ha OCHOBE
NPAaKTUYECKOTO0 HCIOJIb30BAHUS PA3JIMYHBIX METOAOB (HAOMIONEHUS, W3MEpEHHUs,
CpaBHEHHUS W Jp.), MPUOOPETEHHsI HABBIKOB OINbITA TBOPUYECKOM JesTenbHOCTH. B
3aKJIIOYUTENIBHOM  4YacTh  J1a00OparopHOTO  3aHATHS  oOydaromuecss  0(QOpMIISIOT
Pe3yNbTaThl SKCIIEPUMEHTOB B (popMe oTdeTa.

CamMocrosiTenbHast paboTra 0OydYaronIMXcs HalpaBieHa Ha yIIyOleHue u
3aKpeTUICHUE 3HAHWH, TOJMYYCHHBIX HA JICKIUSAX W JAPYTUX 3aHITHSIX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEJIbHOTO AKTHBHOTO TMPUOOPETEHUS HOBBIX, JOMOJHHUTEIHHBIX
3HAHWU, IOATOTOBKY K MPEACTOSIINM 3aHSTHSIM.

6. OneHoyHbIe MaTepHUAJIbI 110 JUCHHUILIUHE



Tekymmii KOHTPOJIb YCIIEBAEMOCTH 00ECIIEYMBACT OIICHUBAHHUE XOJ[a OCBOCHHUS
JUCLUIUIMHBI, TPOBOAMTCS B COOTBETCTBUM C COAECPKAHUEM TUCLUILUIMHBI 10 BUJAM
3aHATHI B (OpME TECTUPOBAHHUA, 3aUIUThl OTYETOB MO JIAOOPATOPHBIM padoTaM,
pelleHns 3a1au.

[TpoMexxyTouHast arTecTanusi OOECIEUMBAET OIICHUBAHUE NMPOMEXKYTOUHBIX H
OKOHYATeNbHbIX PE3yJbTaTOB OOYy4YEeHHs IO JUCUUIUIMHE, MPOBOJUTCA B Qopme
9K3aMEHa U KypCOBOI'O IIPOEKTA.

6.1. [IpumepHbIe OLIEHOYHbIE MATEPHUAJIbI:
6.1.1. Texymero KOHTpOJIst

TunoBwble 3a1aHUA 1Jisl TECTUPOBAHUSA:
1. UeM 0TIMYaroTCs U3Iy4eHUE OT TEJl ¢ Pa3HOM TEMIEPATypOu:
- IJIMHOMN BOJIHBI,
- CKOPOCTBIO PacCIpOCTPAHEHHUS;
- HAITPaBJICHUEM.
2. OCHOBHOM 3aKOH, CBSI3bIBAIOIINI MOITHOCTh U3JIYUYECHUS C TEMIIEPATypPOil:
- Kupxroda;
- [Imanka;
- Creana-bonbiimMana;
3. Ecau Teno abcoiroTHO YyepHOoe, TO YeMYy paBHA €ro M3JydarelibHas Croco0-
HOCTb:
- O,
- 1,
-0,5.
4. Kakoe u3 Ten Ha3bIBaeTCsl aOCOIIOTHO OCIBIM:
- TEJIO C MOMIOUIATEIbHOM CIOCOOHOCTRIO, paBHOM 0);
- TEJIO C OTPaXKaTeIbLHON CIIOCOOHOCTHIO, paBHOM 0;
- T€JI0 ¢ KO3 (HULUEHTOM MPOMYCKaHUsl, paBHBIM 1;
5. Kakoli 3aKOH yCTaHaABIIMBAET CB3b MOTOKA U3JIyUYECHUS C HAIIPABICHUEM:
- [Imanka;
- JJambepa;
- Buna;

®opma oTtuera o J1adboparopHoii padore:
Otuer o maboparopHoit padore No

HasBanue paOoThi:
[enb paboThI:
Teopernyeckas 4acTh:
DKcIeprMEeHTaIbHAS YaCTh:
O6paboTka pe3ynbTaToB:
BBIBO/IBI O COOTBETCTBUHU YCTAHOBJICHHBIM HOpMaM W IIPaBUJIaM OILICHKH:



Tunosble 3axa4u:

1. T'a30Bast cmech umeeT creayronmii MaccoBblii coctaB: CO, 12%; O, 8% u N,
80%. OnpenenuTs yAeIbHYIO TEMIIOEMKOCTh CMECH MPH MMOCTOSTHHOM JaBJICHHH.

2. I'a3z npu nasnenuu 1,4 MIla u temneparype 55°C umeer oobeM 4 1. Uemy
paBeH 00bEM ATOM MaccChl ra3a NPy HOPMAJIbHBIX YCIOBUSIX?

3. Kak m Ha ckoiapko wusMeHsiercs TteMmmeparypa 0,5 ke kuciopoza,
COBepIIaroIero npu aaunabarHom pacmmpenun padory L=1,5 x/{oc? Onpenenutsb
M3MEHEHNE BHYTPEHHEN SHEPTUU KUCIOPOAA MPU JAaHHBIX YCIOBUSX.

4. Onpenenutb CKOPOCTh UCTEUEHHUS BO3/lyXa U3 BO3AYXOBOAA C U30BITOUYHBIM
nasneHneM 2,3 k[la B moMeIeHne ¢ HOPMaJIbHBIMH YCJIOBUSMM.

6.1.2. IIpoMesKyTOUHOM aTTECTALIMHA

IIpumepHasi TeMaTHKA KyPCOBBIX POEKTOB

1. TemnepaTypHbIil peKUM TOKapa B TOMEIIEHUN

2. 'a3oBBIE cMeCH U TEPMOIMHAMUYECKHUE MPOIECCHI B YCIOBUAX MOXKapa
3. Na3000MeH npy BHYTPEHHEM TI0XkKape B OMEIIEHUHU

IIpuMepHbIii epeYeHb BONMPOCOB, BBIHOCUMBIX HA IK3aMeH

IIpenmer TepMOIMHAMUKH.

OcHOBHBIE ITAPAMETPBI COCTOSTHUS. 3aKOHBI UACATbHBIX Ia30B.

Pabora, coBepiiaemas TeJIOM NpU U3MEHEHUH 00beMa.

BnyTpeHHs1s 3Heprus, KOMUM4ecTBO TEIUIOTHL. [IepBhIii 3aKOH TEPMOAUHAMUKH.
Crnioco0bl 3a1aHUsI TA30BOM CMECH.

CooTHOIIEHUST MEXIY MAacCOBbIMU U 00bEeMHBIMU HoJisiMu. OmpezesieHue
Ka)KylIeNcs MOJISIPHOM Macchl CMECH M MaplalbHbIX JTaBJIEHU KOMIIOHEHTOB.

7. TermmoeMKOCTH cMeCcH pabounX Tel.

8. TemnoeMKOCTh Tena, yaenbHas, OObeMHAass M MOJIAPHAs TEIJIOEMKOCTH.
CoOTHOIIEHUSI MEXKy HUMHU.

9. TemnoeMKOCTH TIPHU MIOCTOSSTHHOM 00bEeME U JIaBJICHUU. YpaBHeHHE Maiiepa.

10. TeroeMKoCTH UICAITLHOIO Ira3a. 3aBUCUMOCTD TETUIOEMKOCTH OT TEMITEPATYPBbI.

11. Ilopsinox uccnenoBaHus TEPMOAUHAMUYECKUX MPOLIECCOB.

12. UccnenoBanne N30XOPHOTO MPOLIECCA.

13. UccnenoBanue n300apHOro mpoiiecca.

14. UccnenoBanne M30TEPMHUUECKOTO MPOLIECCA.

15. UccnenoBanue aguabaTHOTO Ipoliecca.

16. UccnenoBanue monuTponHoro mnpoiecca. OCHOBHbIE TEPMOJIMHAMUYECKUE
IPOLIECCHI — YACTHBIE CIIy4Yau MOJUTPOIHOTO Mpolecca.

17. Knaccudukaiusi KOMIpPecCcOpoB U MPUHIIUI UX JEHCTBUS.

18. AHanu3  paboThl  OJHOCTYIIEHYATOro  Komrpeccopa. MHaukaropHas
nuarpamma. M3orepmuueckoe, aguabarHOoe W MOJUTPOITHOE C)KaTHe, MOJNHas padoTa,
3arpayuBacMasi Ha IIpUBoJ Komrpeccopa. Hemocrarku oqHOCTyIeHUIaToro Komnpeccopa.

19. MHorocTtyrneHuarblit KOMIIPECCOP. NuaukaropHas JarpaMmma.
IIpenmyiecTBa MHOTOCTYIIEHUATBIX KOMIIPECCOPOB.

AR



20. Hcreuenne razos. CrannoHapHoe UcTedeHHE. VIcoab30BaHNE B TEXHUKE.

21. YpaBHeHue Hepa3pbIBHOCTHU. [lepBblil 3aKOH TEPMOAMHAMUKH [IJIsl TIOTOKA.
VYpaBuenue bepHyin.

22. CBoiicTBa J03BYKOBBIX U CBEPX3BYKOBBIX MOTOKOB. Coria u nuddy30psbl.
Cormo JlaBans.

23. UcreueHne W3 CyKMBarolerocs coma. Pacder temmeparypsl, CKOPOCTH
MCTEYEHUS U Pacxoia.

24. Kputnueckoe ucredeHue. Pacuer Temmeparypbl, CKOPOCTH HCTEUYECHHUS M
pacxona.

25. JlpoccenupoBanue ra3oB u mapoB. (OCOOEHHOCTH JIPOCCEIMPOBAHUSA
ujceaNbHOr0 W peanbHoro rasoB. Ilonsitue 006 »sddexre [xoynsa-TomcoHa.
IIpakTdeckoe UCIIOIB30BaHKE MPOLIECCa APOCCETUPOBAHUS.

26. KpyroBoii mporecc. I[lpsmbie u oOparaple 1MKIbL. BTopod 3akoH
TEPMOJANHAMUKHU.

27. Hukin Kapno u ero cBoricrsa. K.I1.J1. Ilukna Kapno.

28. [loHATHE O IBUTATENIX BHYTPEHHETO cropanus. Maaukaropnas quarpamma
YyeThlpexTakTHOro  kapoOroparopuoro  J.B.C. Meron  TepMOAMHAMHUYECKOTO
PacCMOTPEHHUS LIMKJIIOB.

29. llukit aBUraTesiss BHyTPEHHETO CTOPAHUs C H30XOPHBIM MOABOJAOM TETUIOTHI.

30. Luxu gBUraresst BHyTPEHHETO CropaHusi ¢ M300apHbBIM MOJIBOJIOM TETLJIOTHI.

31.ukn pBurarens BHYTPEHHErO CrOpaHWsl CO CMEMIAHHBIM IOABOIOM
Ter1oThl. CpaBHEHHE LIUKIIOB JBUTaTEIEH BHYTPEHHETO CTOPAHUSI.

32. Jlnarpamma coctossHus. TpoitHas TOUKa U KPUTHYECKAS] TOUYKA. YPaBHEHHE
Knaneitpona-Knay3snyca.

33. P-v nuarpamma aJig BOASHOTO Tapa. BiiakHbld, CyXoil M eperpeTsii nap.
CreneHp cyXoCTH napa.

34. YpaBuenus Ban-nep-Baansca n Bykanosuua-HoBukosa.

35. T-s nmarpamma Jijis BOJSHOTO Hapa.

36. LHukn Kapuo aiis BoasiHoro napa. L{ukn Penkuna.

37. TennodpukaumoHHslii 1UKI. [loHSATHE O IMKIAX aTOMHBIX CHJIOBBIX
YCTaHOBOK.

38. OCHOBHBIC TIOHATHUS M ONpPEACICHUS TEOpUM TerioooMeHa. Bubl
NEPEHOCA TEIUIOThI: TETIONPOBOAHOCTh, KOHBEKIIUS U U3IIyUYEHUE.

39. TemnonpoBonHOCTh. [lOHSATHE O TeMIeparypHOM IIOJE€, TPagUEHTE
temriepatypbl. 3akoH Dypne. 3aBUCMMOCTH KO3(PPUIIMEHTA TEIUIONPOBOAHOCTH OT
TEMIIEPaTyPBhL.

40. TuddepenimanpbHoe ypaBHEHHE TEIUIONPOBOJHOCTH. [ paHUYHBIC YCIOBHS.

41. Pemienne ypaBHEHHsI TEIIONPOBOAHOCTH JJIs1 OJHOCIONHON TJIOCKOM CTEHKH.

42. PemieHne ypaBHEHHS TEIJIONPOBOAHOCTH I MHOTOCIOMHOM IIJIOCKOU
CTEHKH.

43. PemieHrue ypaBHEHHUS TEIUIONPOBOJHOCTH JJISI HAJIMHAPUYECKON CTEHKH.

44. Vicnonb30BaHHE METO/A IMOCJIENOBATENbHBIX MPUONMKEHUN JUIsl pelieHus
3a/1a4 CTAMOHAPHOM TEIJIONPOBOJHOCTH.

45. KoHBeKTUBHBIN TemiooOMeH. OCHOBHBbIE TMOHSATHUS U OIpPEAETICHUS.
VYpasuenue Hetorona-Puxmana. Kosddumment remnooraaun.



46. Cuctema  auddepeHIMaIbHBIX  ypPaBHCHHH 11 KOHBEKTHBHOIO
TeriooOMeHa. YCI0BHE OJHO3HAYHOCTH.

47. Tlonsitue o Teopuu nopodus. Yucna nogobusi. KpurepuanbHeie ypaBHEHHUS.
DU3NYECKHIT CMBIC OCHOBHBIX YHCEI MOI00US.

48. KOHBEKTUBHBIA TEIIOOOMEH MpH CBOOOAHOM KOHBEKUMH B OOJIBIIOM
o0beMe.

49. KOHBEKTUBHBIHN TEMI00OMEH MPU CBOOOAHON KOHBEKIIMU B MPOCIOUKAX.

50. KoHBEKTHBHBIN TEMJI000MEH MPU BBIHYKJIEHHOM TEUEHUHU KUIKOCTEH.

51. TeriooOMeH Mpu KUMEHUH. DKCIIepUMEHTaIbHbIe TaHHbIe. [1y3pIppKkoBOE U
IUICHOYHOE KUIeHHe. Borpockl moskapHoi 6€301MacHOCTH YCTPOMCTB U amnmaparos, B
KOTOPBIX PEaIU3yIOTCs IPOLECCHl KUIIEHUS KUIKOCTEH.

52. TemmmoobMeH mpu KoHJeHcauu mapa. I[lneHouHass W KarenbHas KOHJICH-
cauusl.

53. Jlyuucteiii Teruooomen. OCHOBHBIE TOHSTHS W OIpeaesieHus. bamaHc
JYYHCTOrO TEIIOOOMEHA.

54. 3aKOHBI TEIJIOBOTO U3ITyYEHUS.

55. JIyuucTslil TEmI000MEH MEXy TeJlaMH, IPOU3BOJIBHO OPUEHTHPOBAHHBIMU
B IpocTpaHcTBe. Pacuer 6e30macHbIX B MOKAPHOM OTHOLIEHUHU PACCTOSTHUM.

56. Vcnionb3oBaHue 3KpaHOB 1l 00ecTieueHHs] 0€30MaCHBIX PACCTOSHUM.

57. Haznauenue, kinaccuuKanys U CXeMbl TEIUIOOOMEHHBIX alapaToB.

58. OCHOBHbBIE TOJIOXKEHUSI TEIJIOBOTO pacyeTa TEIIOOOMEHHBIX anmnaparos.
CpenHuii TeMneparypHsblil Hanop.

59. Tennonepenaya 4epes3 MIOCKYI0 OJJHOCIONHYIO CTEHKY.

60. Temnonepenaya yepes3 MIOCKYK0 MHOTOCIIOWHYIO CTEHKY.

61. Temnonepenaua depe3 UWIMHIPUYECKYIO CTEHKY. Kputhueckuili auamerp
TEIUIOBOM U30JIALUU.

62. I3meneHnne Ttemmeparypsl IPU HECTAMOHAPHOM pexuMme. PerynspHbiin
TETIOBOM PEXKUM.

63. YpaBHEHHE HECTALMOHAPHOW TETUIONPOBOJHOCTH M METOJBI €r0 PELICHUS.
O0600111eHHBIEC TIEPEMEHHBIE.

64. JIByXCTOPOHHHUI NPOTIPEB CTEHKHU MPHU I'PAHUYHBIX YCIOBUAX 3-TO poAa.

65. HectaunoHapHass TEIUIONPOBOAHOCTh IOJYOTPAHUYEHHOIO Tella IpHU
CTAllMOHAPHBIX TPAHUYHBIX YCIIOBHSIX.

66. OcCOOCHHOCTH pEIIeHHs 3aJad HECTAllMOHAPHOW TEeIIONPOBOJHOCTU B
noxxapHoM Jesne. M3MeHeHuwe ¢uznueckux mapaMmeTpoB TeNl IMPU HArpEeBaHUH B
YCIIOBHSIX INOXKapa. BiusHUE BIaXXHOCTU CTPOUTEIBHBIX MarepuasioB. CTaHIapTHBINA
TEMIEPATyPHBIN PEKUM U MPEIEIT OTHECTOMKOCTH.

6.2. Illkana oueHWBAHUA Pe3yabTATOB INPOMEKYTOYHOM ATTECTALUM U
KPUTEPHH BHICTABJICHHUSA OLICHOK

Cucrema OLICHMBAHMS BKJIIOYACT:
®dopma [Tokazarenu
KOHTPOJIA OLICHUBaHUA
KypcoBoit | cogepxanue, MIPOEKT BBIMOJIHEH CaMOCTOSITENIBHO, OTJIMYHO

Kputepuu BbiCTaBIeHUST OLEHOK IIIxama oneHuBaHus




IIPOEKT

odopmienue,
HOJIHOTA M 3a-
IIUTa POEKTa

MMEEeT HayYHO-TIPAaKTUYECKUN Xapak-
TEp, COMCPKHUT IIEMEHThI HOBHU3HBI,
oopmIleHHE OTBEYAeT YCTaHOBIICH-
HBIM TPEeOOBAaHMSM; IOKa3aHO 3HAHUE
TEOPETHUIECKOTO Marepuaa o
paccMarpuBaeMol TeMe, YMCHHE aHa-
JTU3UPOBaTh, ApPTYMEHTHUPOBATH CBOIO
TOUYKY 3pEHHS, JenaTh 0000IeHne u
BBIBO/IBI; MaTepuai H3J1aracTcs
IPaMOTHO, JIOTUYHO, IMOCJIEIOBATEIh-
HO; BO BpeMs 3allIUTHI MIOKA3aHO yMe-
HUE KpaTKO, JOCTYITHO NPEICTaBUTh
pe3yabTaThl UCCIEAOBaHUs, aJleKBaT-
HO OTBETHTH Ha IIOCTaBJICHHBIE
BOIIPOCHI.

MPOEKT BBIMOJIHEH CaMOCTOSTEIBHO,
MMEET HAayYHO-TIPAKTUYCCKUN Xapak-
TEP, COACPKHUT IJIEMEHThI HOBHU3HBI,
UMEIOTCS HEJ0YEeThl B O()OPMIICHHUH
KypCOBOTO IMPOCKTa; MOKa3aHO 3HAHHE
TEOPETHUIECKOTO Marepuasa o
paccMarpuBacMoOl TEME, YMCHHE aHa-
JIU3UPOBaTh, APTYMEHTHUPOBATH CBOIO
TOYKY 3pEHHS, JeNaTh 0000IIeHne U
BBIBOJIBI, MaT€pUaJ HE BCETa M3jara-
eTcs JIOTMYHO, ITOCIEA0BATEILHO; BO
BpeMsl 3alUThI TIOKAa3aHO YMEHUE
KpaTko,  JIOCTYIIHO  THPEACTaBHUTH
pe3yabTaThl HMCCIENOBAHUS, OIHAKO
3aTpPyIHEHBI OTBETHI Ha IIOCTABJICH-
HBIC BOIIPOCHI

XOPOILIIO

IIPOEKT BBINOJIHEH CaMOCTOSTENBHO,
HE COACPKUT JIIEMEHTHI HOBH3HBI;
UMEIOTCS. HEJoYeThl B O(OPMIICHUU
KypCOBOI'O IIPOEKTa; HE B IIOJHOM
Mepe BIIaJIeHUE TEOPETUYECKUM Mare-
pUagoM IO paccMaTpuBacMOM TeMe,
aHaJIU3 U apryMEHTUPOBAHUE TOUKH
3peHusi, 0000IIeHNE U BBIBOJIbI BBI3bI-
BalOT 3aTPyJHECHMsI; MaTepuai He BCe-
IJla U3JIaraeTcsi JIOTMYHO, ITOCIENO0-
BaTEJIbHO; BO BpeMs 3allUTHI UMEIOT-
Ci 3arTpylHEHHs B IPEACTABICHUHU
pe3yabTaTOB UCCIEAOBAHUSA U OTBETAX
HA [TOCTAaBJICHHBIE BOIPOCHI.

YAOBJICTBOPUTCIILHO

MIPOEKT BBHINIOJIHEH HE CaMOCTOSTEIb-
HO, HE HMMEET Hay4YHO-IIPAKTHUECKHM
XapakTep, HE COAEPKUT IEMEHTHI HO-
BU3HBI; 0(POPMIIEHUE HE COOTBETCTBY-
€T YCTaHOBJICHHBIM TPeOOBaHUSIM; OT-
CYTCTBYET IIOHMMaHHE U BIAJCHUE
MaTepuaJioM IO paccMaTpUBaeMoOil

HCYOOBJICTBOPUTCIILHO




TEMC.

9K3aMCH MMPpaBUJIBHOCTL | JaH HpaBHHBHBIﬁ, IOJIHBIA OTBET Ha OTIIMYHO
" IIOJIHOTA OT- IIOCTaBJICHHBIN BOIIPOC, IMOKa3aHa CO-
BE€Ta BOKYIIHOCTb OCO3HAHHBIX 3HAHUM II0
JUCHHUIIIINHEC, J0Ka3aTCJIbHO pac-
KPBIThL OCHOBHBIC ITOJIOKCHUA

BOIIPOCOB; MOTYT OBITh JOIYIICHEI
HEJI0YEThI, UCIPABJICHHBIE CAMOCTOSI-
TEJIbHO B MPOLIECCE OTBETA.

JIaH MPaBUJIbHBIN, HEAOCTATOYHO MOJ- XOpOIIO
HBII OTBET Ha MOCTABJIEHHBIN BONPOC,
M0Ka3aHO YMEHHUE BBIIETUTH CYyLIE-
CTBEHHBIE W HECYUIECTBEHHBIE IpPHU-
3HAaK{, TPUYUHHO-CJIEICTBEHHBIEC CBSI-
3W; MOTYT OBITh JOMYIICHBI HEI0Ye-
Tbl, MWCHPABICHHBIE C IOMOIIBIO
MPEINoIaBaTesl.

JaH HEJOCTaTOYHO NPaBWIbHBIM M | YJIOBJIETBOPHUTEIHLHO
MOJHEIM OTBET, JOTHMKA M IIOCIEIO-
BaTEJIbHOCTh HM3JIOKEHUS] MMEIOT Ha-
pyUIEHUs; B OTBETE OTCYTCTBYIOT BbI-
BOJBL.

OTBET TMpEACTaBisieT Cco0OH pa3- | HEyAOBIECTBOPUTEIHHO
PO3HEHHBIE 3HAaHHUS C CYIIECTBEH-
HBIMU OIIMOKaMH IO BOIPOCY; TPH-
CYTCTBYIOT (parMeHTapHOCTb, He-
JOTUYHOCTh H3JI0KEHUS; JOMOJIHHU-
TEJIbHBIE U YTOYHSIOLIME BOIIPOCHI HE
NPUBOJIAT K KOPPEKUMH OTBETAa Ha
BOIIPOC.

7. PecypcHoe obecniedeHue TUCHUIIINHBI
7.1. JluueH3MOHHOe M CBOOOJHO pacHpocTpaHsieMOe IMPOrpaMMHOe
o0ecneueHue

- Astra Linux Common Edition penus Open [[10-25B-603] - Onepannonnas
cuctema oobmiero HazHauenus "Astra Linux Common Edition" [KomMmepueckas (Full
Package Product). Homep B Equnom peecTpe poCCHUCKHX MpOrpaMM JTsl SIEKTPOH-
HBIX BBIYMCIIUTEBHBIX MAIlIUH U 0a3 TaHHBIX - 4433 ]

- MoitO¢duc O6pazoBanue [[10-41B-124] - IlonHblli KOMIUIEKT pPEIaKTOPOB
TEKCTOBBIX JJOKYMEHTOB M JJICKTPOHHBIX TAONHII, a TAK)Ke MHCTPYMEHTApHd IS pa-
00Thl ¢ rpaduueckumu npeseHtauusMu [CBobGogHO pacmpoctpansemoe. Homep B
EnuHOM peecTpe pOCCHHCKHX MpOrpaMM JUISE JIEKTPOHHBIX BBIYHCIATEIBHBIX
MaIlliH ¥ 0a3 TaHHbIX - 4557]

- ABTOMaTHU3alMs ONEPATUBHON OLEHKHU MOCIEICTBHI MPHU BO3JAEHCTBUU TEM-
JIOBOTO M3JTy4YEHHUs MOXKAPOB MPOJIMBA KUAKUX TOPIOYMX BEIIECTB HA HECYIIUE JKee-
300eToHHbIe KoHCTpyKIuu [[10-6B8-480];



- ABTOMaTHu3alus MPOBEPKU TEIUIOBBIX PacueTOB B YUEOHO-MPAKTUYECKUX 3a-
nadax obecnedueHus nmoxkapaou 6ezomacHoctu [I10-C06-259];

- ABroMarusanys pacuera KPUTUYECKOM TEMIEPATYypPbl CTAIBHBIX JJIEMEHTOB
cTpouTenbHBIX KOHCTpyKIni [[10-B2F-625];

- ABromaruszanps pacuera Mnpenesa OrHECTOMKOCTHM JJIEMEHTOB HECYIIHX
CTaJbHbIX KOHCTpYKIuH [110-380-429];

- OuneHka BIMSHUA TEMIIEPATypPHOTO BO3JICWUCTBUS HA OrpakAarolue
KOHCTPYKUWU MPUMEHUTEIBHO K (DYHKIIMOHAJIBHO OJHOTUIIHBIM TpylIaMm IoMellle-
Huii [I10-241-370];

- Pacuer npenena OrHecTOMKOCTH HE3AIIUIIIEHHBIX METAJIMYECKUX IEMEHTOB
HECYIIUX CTPOUTEIBHBIX KOHCTPYKUMH IIPU AJBTEPHATUBHBIX TEMIIEPAaTYpPHBIX
pexxumax [I10-91C-175];

- Pacyer nporpeBa cTpouTeIbHBIX KOHCTPYKLIUN IPU KOMOMHUPOBAHUY TIOXKAap-
HbIX Harpy3ok [[IO-DEE-204];

- Bupryanbsslii yueOHO-MeTonnueckuil koMiuieke «TeopeTnueckue OCHOBBI
temnorexHukn» [[10-EAD-643];

- YyeOHo-MeToguueckuit komiieke «TemnorexHuka-koHTpodb» [[1O-5C3-
654].

7.2. IIpoeccuonanbHbIe 0a3bl JAHHBIX U HH(POPMALHOHHbIE CIIPABOYHbIEC
CHCTEMBI

Nudopmarnmonnas crpaBoyHas cucreMa — CepBep OpraHoB rocyJapCTBEHHOM
Bnactu  Poccuiickoit  @epepanuu  http://poccus.pd/  (cBOOOAHBIA  OCTYM);
npodeccruonanbubie 0a3pl MaHHbIX — [lopTam OTKpPBITHIX MaHHBIX Poccuiickoin
O®enepanuu  https://data.gov.ru/  (cBoOOmHBIM gocTyn); deaepalbHBIA MOpTAI
«Poccumiickoe oOpazoBanue» http://www.edu.ru (cBOOOAHBIH JOCTYIT); CHCTEMa
OpUITMANTHPHOTO  OMyOJIMKOBAaHUS TMPABOBBIX aKTOB B  JJIGKTPOHHOM  BHUJE
http://publication.pravo.gov.ru/  (cBoOOAHBIM  foCTyH); (QeAepalibHbIA  MOpTal
«CoBepIIeHCTBOBaHUE rocyJ1IapCTBEHHOTO yIIpaBICHUS https://ar.gov.ru
(cBOOONHBIN JTOCTYM); AJIEKTpOHHAs OuOIMoTeka yHuBepcutTera http://elib.igps.ru
(aBTOPU30BaHHBIM  JIOCTYM); JJIGKTPOHHO-OMOIMoTeuHass cucrema «9bC IPR
BOOKS» http://www.iprbookshop.ru (aBTopr3oBaHHBIN JOCTYII).

7.3. JIuteparypa

OcHoBHas JuTEparypa:

1. OCHOBBI TEIJIOTEXHUKU B MOKapHOM Jlelie: yUeOHHUK ISl OKapHO-TeX-
Huueckux By30B: [rpup MUC] / A. A. Ky3bpmumn, JI. A. Munkus, A. A. Tlepmsikos, H.
H. Pomanos; pea. b. B. I'aBkantok; MUC Poccun. - CII6.: CII6Y I'TIC MUC Poccuu,



2022. - 376 c. Pescum oocmyna: http://elib.igps.ru/?6&type=card&cid=ALSFR-
44a22728-dfbe-43b1-b328-63735aal adff&query&remote=false.

2. A.A. Ky3pmun, H.H. Pomanos, A.A. Ilepmsakos / Ilpormeccs Temnomnpo-
BOJIHOCTH B IPaKTHUKE MOXKApHOro jena: yueOHoe nocoodbue. / Ilox obmieit pea. b.B.
I'aBkantoka. — CI16.: Cankr-IlerepOyprckuil yauepcurer [ocynapcTBEHHOM NpOTH-
BonoxkapHoil cimyk0p1 MUC Poccum, 2021. — 132 c. Pexcum oocmyna: http://
elib.igps.ru/?4&type=card&cid=ALSFR-ef333fc7-e7aa-4e67-bc84-52f1a46733b5

JlonoJiHUTEIBLHASA AU TEpaTypa:

1. AxkumoB M.H., Ky3smun A.A., PomanoB H.H. T'a3oBeie cmecu wu
TEIJIOEMKOCTh: 3a/JlaHusl U METOJMYECKHE YKa3aHHs 1O BBIMOJHEHUIO PaCUETHOU
pa6otel. / Iloxg ob6meit pen. B.C. ApramonoBa. — CII6.: Caukrt-IlerepOyprckuii
uHCTUTYT ["ocynapcTBeHHON MpoTuBONokapHoit cimyxk061 MUC Poccun, 2004. — 19
c. Pexcum oocmyna: http://elib.igps.ru/?129&type=card&cid=ALSFR-245¢28a8-
7e69-4392-8b38-274911belbc8

2. AxumoB M.H., Ky3emun A.A., PomanoB H.H. Tepmogunamuueckuii pacuer
[MKJIa JABUTATENsl BHYTPEHHETO CropaHus: 3aJaHus U METOJUYECKHE yKa3aHUs IO
BBINIOJIHEHUIO pacyeTHo paborel. — CII0.: Cankr-IleTepOyprckuii MHCTUTYT
['ocynapctBenHoi mpotusonoxapHoi ciayx6s1 MUC Poccun, 2004. — 10 c. Pesrcum
oocmyna:  http://elib.igps.ru/?137&type=card&cid=ALSFR-7b8dd6al-af70-4b34-
934-4b2e8354bc96

3. AxumoB M.H., Ky3emun A.A., PomanoB H.H. KoHBeKTUBHBIN TEeTIO0OOMEH:
3aaHug 1 METOAMYECKUE yKa3aHHs MO BBIMOIHEHUIO pacueTHoi pabotel. — CII6.:
Cankr-IlerepOyprckuit  UHCTUTYT [OCyHapCTBEHHOW MPOTHUBOMOXKAPHOM CITY>KOBI
MUYC Poccun, 2004. — 27 <c¢. Peucum oocmyna: http:/elib.igps.ru/?
142 &type=card&cid=ALSFR-1f0{2be6-e37{-403f-bbdf-2ee6ddcffd44

4. A A. Tlepmsakos, A.A. Ky3emunr, H.H. Pomanos, A.C. KoncrantunoBa /
TepMorazogMHaMUYECKUN PEXKHAM TOXkapa B nomenieHnu. KypcoBoe mpoekTupoBa-
Hue: yude0. mocobue. CII6.: C.-Iletep6. yn-t I'TIC MUYC Poccum, 2024. 136 c.
Pexrcum  oocmyna: http://elib.igps.ru/?5&type=card&cid=ALSFR-4{5394ce-a82b-
4ca9-aa79-9bebftbf14b3

7.4. MarepuajibHO-TEXHUYECKOE o0ecrnieueHune

Jis npoBeneHHs UM 00ECIEUEHMs] 3aHATUN MCIOJIB3YIOTCS TMOMEIICHUS,
KOTOpbIE TPEACTABISIOT CO00M y4ueOHBbIE ayqUTOpPUU [IJIsi TMPOBEACHHS y4eOHBIX
3aHATUH,  NPEAYCMOTPEHHBIX  MporpaMmol  OakanaBpuara,  OCHAILEHHbIE
00OpyIOBaHHEM U TEXHUYECKUMHU CpPEACTBAMH OOY4YEHMs: aBTOMATU3UPOBAHHOE
pabouee MecTO MpenojaaBaTelns, MapKepHas J0CKa, MYIBTUMEIUUHBIN MPOEKTOP,
JOKyMEHT-KaMepa, MoCcaJouHbIe MECTa 00yJaroIINXCsl, KOMITbIOTEPHBIN KIIacc.

[TomemieHust s CaMOCTOSITENIbHOM pPabOThl  0Oy4aroUIMXcs OCHALIEHBI
KOMITBIOTEPHON TEXHHKOH C BO3MOXHOCTBIO TOJKIIOUEHUs K cetu «MHTepHeT» u
obecrieueHrEM JOCTyNna K 3JIEKTPOHHOM HH(POPMAIIMOHHO-00pa30BaTeIbLHON Cpejie
YHHBEPCUTETA.

Jnist  mpoBeneHHs  JTA0OpAaTOPHBIX  pabOT  HCMONB3yeTcsl  JabopaTopus


http://elib.igps.ru/?5&type=card&cid=ALSFR-4f5394ce-a82b-4ca9-aa79-9bebffbf14b3
http://elib.igps.ru/?5&type=card&cid=ALSFR-4f5394ce-a82b-4ca9-aa79-9bebffbf14b3
http://elib.igps.ru/?142&type=card&cid=ALSFR-1f0f2be6-e37f-403f-bbdf-2ee6ddcffd44
http://elib.igps.ru/?142&type=card&cid=ALSFR-1f0f2be6-e37f-403f-bbdf-2ee6ddcffd44
http://elib.igps.ru/?137&type=card&cid=ALSFR-7b8dd6a1-af70-4b34-93f4-4b2e8354bc96
http://elib.igps.ru/?137&type=card&cid=ALSFR-7b8dd6a1-af70-4b34-93f4-4b2e8354bc96
http://elib.igps.ru/?129&type=card&cid=ALSFR-245c28a8-7e69-4392-8b38-274911be1bc8
http://elib.igps.ru/?129&type=card&cid=ALSFR-245c28a8-7e69-4392-8b38-274911be1bc8
http://elib.igps.ru/?4&type=card&cid=ALSFR-ef333fc7-e7aa-4e67-bc84-52f1a46733b5
http://elib.igps.ru/?4&type=card&cid=ALSFR-ef333fc7-e7aa-4e67-bc84-52f1a46733b5
http://elib.igps.ru/?6&type=card&cid=ALSFR-44a22728-dfbe-43b1-b328-63735aa1adff&query&remote=false
http://elib.igps.ru/?6&type=card&cid=ALSFR-44a22728-dfbe-43b1-b328-63735aa1adff&query&remote=false

«JIabopaTopust TEIUIOTEXHUKNY.

ABTtopsl: Tepnenxnii N.A.
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