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YTBEPXJIAIO

[IpopekTop no yueOHol padoTe

E.N.JTykoBHMKOBa
05 uroHsA 2023 .

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI

b1.0.11 TemaomaccoodoMeHn

3akperieHa 3a kKabeapoii  JHepreTuk

VYyeOnsii ian  bz130301 23 TITO.plx
Hanpasnenue: 13.03.01 TermmosnepreTrka u TEINIOTEXHUKA

KBamudukarms Bbakaaasp

®opma oOydyeHus:  3a04Has

OO6mmas Tpy10€MKOCTh 6 BET

Buasl koHTpOJIS HA Kypcax:

KonTponbsHas pabora 3, Dk3amen 3

Pacnpeneﬂenue JaCcoB JUCHMILIMHBI IO KypcaM

Kypc 3
Uroro
Bup 3ansatui vy | Pl

Jlexyu 6 6 6 6
JlabopaTopHsbie 4 4 4 4
[IpakTuyeckue 4 4 4 4

B tom uucne uHT. 6 6 6 6
Hroro ayn. 14 |14 (14 |14
KonrakTHas pabora 14 (14 |14 |14
Cam. pabora 193 [ 193 | 193 | 193
Yacel Ha KOHTPOJIb 9 9 9 9

Hroro 216 | 216
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[Iporpammy cocraBui(m):
acc., Kuowcun Baoum Braoucnasosuy

PaGouas mporpamMma JUCIUTITHBI
TemnomaccoooMeH
paspabotana B coorBercTBUH ¢ I'OC:

Gbez[epanLHLIﬁ Tocy,[[apCTBeHHHﬁ 06pa30BaTeJlLHBIfI CTaHAAPT BBICHICTO O6pa3OBaHI/ISI - 6aKaJIaBpI/IaT 1o

HanpasiieHuto noarotoBku 13.03.01 Temnosnepreruka u TeroTexHuka (nmpuka3z Munooprayku Poccun
ot 28.02.2018 r. Ne 143)

COCTaBJICHA HAa OCHOBAHUH y‘-IC6HOl"O I1J1aHa:

Hampasnenue: 13.03.01 Tennosnepreruka u TemIOTEXHUKA
YTBEPKACHHOI 0 IpUKa3oM pexropa ot 17.02.2023 Ne 72.

PaGouas nmporpamma oo0peHa Ha 3aceJaHuH Kadeapsl

JHepreTUKH

ITpotokomn ot 21.04.2023r. NelO
Cpok aeitctus mporpamMmmsl: 2023-2028 yu.r.

3aB. xadenpoit bynaros 10.H.

[Ipencenarens MK®
crapmuii npenojasarens Jlatymkuna C.B. 24.04.2023 1.Ne9
OtBercTBeHHBbIN 32 peanuzanuio OITOIT bynaros 10.H.
JupexTop OubInoTeKn Cotnuk T.®.

(monrmuck)
Ne perucrparyn 25

(MeToIMYeCKU OTHEI)
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BuszupoBanue PII/] 1151 McriOSTHEHMSI B 0YepeTHOM y4eOHOM roay

[Ipencenarens MK®
2024 r.

Paboyas mporpaMMa mepecMoTpeHa, 00cykeHa 1 0100peHa st
ucnonHeHus B 2024-2025 yueOHOM roay Ha 3aceaHuu Kaheapsl

JHepreTuKku
Buecens! usmenenust/nononnenus (Ilpunoxenue )
[Iporokon ot 2024 1. Ne
3aB. kadenpoit
Buzuposanue PIIJ] 119 ucno/iHeHust B o4epeIHOM Y4eOHOM roay
IIpencenarens MK®

2025 .

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa u 0j00peHa s
ucnonHenus B 2025-2026 yueOHOM Toy Ha 3aceIaHui Kadeaphl

JHepreTuKu
Brecens! m3menenust/ nononaenns (I[lpunoxenue )
[Iporokom o 20251. Ne
3aB. xadenpoit
Busuposanue PIIJ] 11 ucno/sineHust B ouepeIHOM Y4eOHOM roay
IIpencenarens MK®

- 2026 1.

Pabouas mporpamma nepecMoTpeHa, 00CyXIeHa 1 ogo0peHa st
ucroaaenus B 2026-2027 yueOHOM roay Ha 3acefaHuu kadeapsl

JHePreTuKu
Brecens! m3meHenust/nononaenus ([Ipunoxenue )
[Iporokom o 2026 1. Ne
3aB. kadbeapoit
BuszupoBanue PII/] 1151 McriosTHEHMSI B 0YepeTHOM y4eOHOM roay
[Ipencenarens MK®

- 2027 .

Pabouas nporpamMmMa nepecMoTpena, oocysxaeHa u ono0pena asst

ucnoyHeHus B 2027-2028 y4eOHOM Toy Ha 3aceIaHuy Kaheapbl
JHepreTuKu

Brecenb! m3menenus/nononaenus (Ipunoxenne )

IIpoTokomor __ 2027 r. Ne
3aB. xadenpoi



1. HEJIX OCBOEHUS JUCIUITJINHBI

1.

Ju—

Hay4unTs Oyxynmx CHenuaaucToB BIAJCTh HE TOJIBKO TEOPHEH, HO M METOJJaMH pacyeTa OCHOBHBIX IIPOLIECCOB TEILIO U
MaccooOMeHa, OpMUPOBAHHE YETKUX OCHOBHBIX (PM3UUECKUX 3aKOHOB TEIIIOMaccOOOMEeHa.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Iuxn (paszen) OOIL: | F1.0.11

2.1 | TpeGoBaHus K NpeIBAPUTEIbHOI HOATOTOBKE 00y4al0Ierocs:
2.1.1 | Maremaruka
2.1.2 | ®uzuka
2.1.3 | Xumus

2.2 | AucuMnJuHbI M1 NPAKTHKH, AJI51 KOTOPbIX OCBOEHHE JAHHOM JUCHUNJIUHBI (MOAYJIs1) HEOOXOTUMO KAK

npeiIecTBYyOIIee:

2.2.1 | TemmomaccooOMeHHOE 000y I0BAaHHE TIPEIIPHSTHHA
2.2.2 | TexHONOTMYECKHE SHEPTOHOCUTENH MPeIIPUITHIA

3. KOMIIETEHIIMN OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCIHUIIJINHBI

(MOZY.JIS)

OIIK-3. : Cnoco6eH NpUMeHSITh COOTBETCTBYIOIIUI (PU3UKO-MATEeMATHYECKHUI annapaT, MeToAbl AHAIU3A U
MOJACJIUPOBAHUSA, TEOPETUYECCKOI'0 U IKCIIEPUMEHTAIBHOI'0 UCCJICA0OBAHUSA IMTPU PEIICHUN HpO(beCCI/IOHaJ]beIX 3agavd

Nnnukatop 1

OIIK-3.1. [IpumeHsieT MaTeMaTHYECKAH anapaT HCCIe0BaHNs (GYHKINH, THHEWHOH anreOpsl,
nuddepeHnnaTbHOTO M HHTETPATBHOT0 HCYUCIICHHUS, PSIIO0B, T depeHnnaabHbIX YpaBHEHHN, TCOpUH (DyHKIIUH
KOMILIEKCHOT'O IEPEMEHHOT0, YUCIEHHBIX METOIOB.

Nunukatop 2

OIIK-3.2. JIleMOHCTpHpYeT NOHMMaHKE (PU3NICCKHX SBICHUHA M MPUMEHSET 3aKOHBI MEXaHUKH, TSPMOIMHAMUKH,

QJICKTPpHUYCCTBA U MAarH€Tu3ma, ONTHKU

OIIK-4. :

Crnoco0eH 1eMOHCTPHPOBATH NPUMEHEHHE OCHOBHBIX CIIOCO00B MOJIyYeHHsl, MPeodpa30BaHus, TPAHCNIOPTA U
HCMOJb30BAHUSA TCIVIOTHI B TCIVIOTEXHHYICCKUX YCTAHOBKAX H CUCTEMAX

Nunukatop 1

OIIK-4.6. JIleMoHCTpHpYET MOHUMaHUE OCHOBHBIX 3aKOHOB M CITOCOOOB IEPEHOCA TEIIOTH M MACCHI.

Wnnukatop 2

OIIK-4.7. TIpuMeHsEeT 3HaHUSI OCHOB TEIIOMAcCOOOMEHa B TEINTIOTEXHUYECKUX YCTaHOBKAX.

B pe3yabTaTe ocBOeHHS THCHHILIHHBI 00yYaIOMINiiCcsI T0KEH

3.1 |3uars:

3.1.1 | 3akoHBI 1 OCHOBHBIE (PU3UKO-MAaTEMATHIECKUE MOJIEH NIepeHOca TEIUIOTHI U MacChl IPUMEHHUTENBHO K
TEINIOTEXHUYECKUM YCTAHOBKAM H CHCTeMaM;3aKOHbI U OCHOBHBIC (PH3MKO-MaTEMaTHYECKHE MOJICITH MIEPEHOCa TEILIOTHI
¥ MacChl MPUMEHHUTENBHO K TETUIOTEXHUIECKAM YCTAHOBKAM U CHCTEMAaM.

3.2 [ Ymern:

3.2.1 | PaccuuThiBaTh TEMIepaTypHbIE MOJIs (TI0JIS1 KOHLIEHTPAIMKA BEUIECTB) B MOTOKAX TEXHOJOTHYECKHUX KHUIIKOCTEH U ra3oB, B
9JIeMEHTaX KOHCTPYKIIMH TEIUIOBBIX U TEIUIOTEXHOJIOTUIECKUX YCTAHOBOK C IIENBbI0 MHTEHCHU(HUKAIINH TIPOIIECCOB
TerIoMaccoobMeHa, 00eCcTiedeHns] HOPMAIBbHOTO TEMIIEPATYPHOTO pexkrMa paboThI 371eMEHTOB 000PYAOBaHHS U
MHUHAMH3ALUH TOTEePh TCIUIOTHL; PaCCYNTHIBATE TEMIIEPAaTyPHBIE OIS (IOJIS KOHIICHTPANX BEIIECTB) B MOTOKAX
TEXHOJIOTUIECKUX KHUJKOCTEH U Ta30B, B AJIEMEHTaX KOHCTPYKIIMH TEIUIOBBIX U TEIUIOTEXHOJIOTHIECKAX YCTAHOBOK C
LENTBI0 HHTEHCU(UKALUH MPOLIECCOB TEIIOMACCOOOMEeHa, 00eCIIedeH s HOPMAILHOTO TEMIEPATypPHOTO PexKnuMa PaboThI
3JIEMEHTOB 000PYIOBAHUS 1 MUHHUMHU3AIKHU TOTEPh TEILIOTHI.

3.3 | Baagerb:

3.3.1 | OcHOBaMH pacyeTa MPOIECCOB TEIIOMACCONIEPEHOCa B DJIEMEHTAX TEIUIOTEXHUYECKOTO B TEIIOTEXHOJIOTHUECKOTO
obopynoBanust;OCHOBAaMHU pacyera MPOLIECCOB TEIMIOMACCONEPEHOCA B AIICMEHTaX TEIUIOTEXHUYECKOTO U
TEIUIOTEXHOJIOTUIECKOTO 000y IOBaHNS.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon Bun HaumenoBanue pa3nenoB u | Cemectp / | UacoB | Komneren- | Jlureparypa | Uurte | [Ilpumeuanne
3aHATHSL | 3aHATHSA Tem Kyvpc 1010 PaKT.
Paznen | Pazgen 1. Cioco0bl
Tenjoo0MeHa
1.1 Jlex [Ipenmer kypca, obmue 3 0,5 JI1.1J12.1J13. 0,3 JISKIHS —

noHsaTus. OCHOBHbBIE 1J13.2 J13.3 6ecena; OITK
MIPOLIECCHI TIEpeaun TeIia: JI3.4J13.5 -3.1; OIIK-
TEIJIONPOBOAHOCTD, JI3.6 3.2; OIIK-
KOHBEKTHBHBIN TEIIOOOMEH, 21032 4.6; OIIK-4.7
paJMAIMOHHBIN TEITO0OMEH.




1.2 Jlex Tenmoornaya u 0,5 JI1.1J12.1 0,3 JIEKIAS —
teronepenada. OCHOBHbIC 2192 oecena OIIK-
KOJIMYECTBEHHBIE 3.1; OIIK-
XapaKTEepUCTUKHU Tpolecca 3.2; OIIK-
IepeHoca Teria: KOJIU4ecTBO 4.6; OIIK-4.7
TeIula, TEIUIOBON IOTOK,
IUIOTHOCTB TETJIOBOTO MOTOKA,
MOIITHOCTH BHYTPEHHUX
HMCTOYHUKOB TEIIA.
1.3 Jlex Baxneiimue sTansl pa3BUTHSA 0,1 JIT.1J12.1 0 OIIK-3.1;
YYEHHUS O TEIJIO- U 21022 OIIK-3.2;
MaccooOMeHe, BKJIaj OIIK-4.6;
POCCHICKHX YUEHBIX B OIIK-4.7
pa3BUTHE YYCHHS O
TEIIOMAacCOOOMEHE,
MEPCIEKTUBBl Pa3BUTHA.
1.4 Jlex MexaHu3M Mporiecca 0,1 JIT.1J12.1 0 OIIK-3.1;
TETJIONIPOBOJHOCTH B TBEPABIX 21092 OIIK-3.2;
TeJax, B )KUJAKOCTSIX M razax. OIIK-4.6;
OIIK-4.7
1.5 Jlex TemmnepatypHoe mone, 0,1 JI1.1J12.1 0 OIIK-3.1;
TrPagUueHT TEMIIEPATYPhI, 3aKOH 2132 OIIK-3.2;
Dypse. OIIK-4.6;
OIIK-4.7
1.6 Jlex Koaddunuent 0,1 JI1.1J12.1 0 OIIK-3.1;
TETIJIONPOBOHOCTH, 2132 OIIK-3.2;
3aBHCHMOCTB OT IapaMETPOB OIIK-4.6;
mpormecca. OIIK-4.7
1.7 Cp IlonroroBka K NpakTUYECKUM 20 JI1.1J12.1 0 OIIK-3.1;
paboTram,KOHTPOJILHOM paboTe 2132 OIIK-3.2;
U DK3aMEHY OIIK-4.6;
OIIK-4.7
1.8 DK3aMeH 0,2 JI1.1J12.1 0 OIIK-3.1;
21022 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Pasnen | Pazmea 2.
JAuddepenunanbHoe
YpaBHeHHe
TeNMJIONPOBOAHOCTH H €ro
pewienusi; Cucrema
audpepeHIHATBHBIX
YPaBHeHMii KOHBEKTUBHOTO
Tenjioo0MeHa
2.1 Jlex Huddepeniuansaoe 0,5 JI1.1J12.1 0,3 JIEKIUS —
ypaBHEHUE 2132 oecena OIIK-
TerronpoBoaHocTH. Koap dpurm 3.1; OIIK-
€HT TEMIIEPaTypOIIPOBOIHOCTH, 3.2; OIIK-
3aBHCUMOCTbH OT MTapaMeTPOB 4.6; OIIK-4.7
mpoiecca.
2.2 Jlex Kpaesble ycnoBus st 0,5 JI1.1J12.1 0,3 JISKIUS —
MIPOLIECCOB TETJIONIPOBOJHOCTH: 21032 6ecema OIIK-
HayajJbHblE ¥ IPAaHUYHBIE 3.1; OIIK-
YCIJIOBUS TIEPBOTO, BTOPOTO, 3.2; OIIK-
TPETHETO U YETBEPTOTO pOJIa. 4.6; OIIK-4.7
2.3 Jlex Kpaesbie ycnoBust nist 0,1 JIT.1J12.1 0 OIIK-3.1;
MIPOLIECCOB TEIJIONPOBOJHOCTH: 2122 OIIK-3.2;
HavallbHbIC W TPaHUYHBIC OIIK-4.6;
YCIJIOBHUS MIEPBOT0O, BTOPOTO, OIIK-4.7

TPETHETO U YETBEPTOTO POJA.
3akoH HeroroHa—Puxmana.




24 JIa6 Omnpenenenue xko3unrenra 1 JI3.5 1 Pa6ota B
TETJIONPOBOTHOCTH 2192 MaJibIxX
TETUION30JIAIHOHHOTO rpymmax
MaTepuana OIIK-3.1;

OIIK-3.2;
OIIK-4.6;
OIIK-4.7

2.5 IIp Hecrammonapuas 0,5 JI2.1J13.1 0,5 PaGora B
TEIUIONPOBOAHOCTD B IJIACTHHE 2192 MaJbIX
LWIMHAPE U B T€IaX KOHEUHBIX rpymmax
pasmepoB OIIK-3.1;

OIIK-3.2;
OIIK-4.6;
OIIK-4.7

2.6 IIp TennonpoBoJHOCTH IPU 0,5 JI2.1J13.1 0,5 Pabota B

CTallMOHAPHOM PEKHAME 21032 MaJIBIX
rpymnmnax
OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7

2.7 Cp IToaroroBka K MpakTUYECKUM 20 JIT.1J12.1 0 OIIK-3.1;
paboTaM,KOHTPOJIEHOW paboTe 21322 OIlK-3.2;
U 9K3aMeHy OIIK-4.6;

OIIK-4.7

2.8 DK3aMeH 0,2 JI1.1J12.1 0 OIIK-3.1;

3132 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
2.9 Koutp.pa 1 0 OIIK-3.1;
0. 3132 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Paznen | Pa3spen 3. IlpumeHeHue
MeTO/I0B I0A00M U
pa3sMepHOCTell K H3Y4eHHUI0
NpoLeccoB KOHBEK-THBHOIO
Tem1000MeHa

3.1 Jlex VYcnoBust moaooust 0,3 JIT.1J12.1 0,3 KpYTJIbIT
(GU3HYECKNX TIPOIIECCOB, 2102 CTOJI
CBOICTBA MOAOOHBIX (muckyccus)
nipouieccoB. [IpuBeaenue OIIK-3.1;
YPaBHEHHUH TEIIOBBIX OIIK-3.2;
IIOTOKOB K 0e3pa3MepHOMY OIIK-4.6;
BUTY. OIIK-4.7

32 Jlex [Iu — Teopema, OCHOBHBIE 0,2 JI1.1J12.1 0,2 KPYTJIBIiA
KPUTEPHUU TETIOBOTO 21092 CTOI
monoous. (muckyccns)

OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7

33 Jlex Hcnonp30BaHue OIBITHBIX 0,1 JI1.1J12.1 0 OIIK-3.1;
JAHHBIX YISl TOJTYYCHUS 2132 OIIK-3.2;
TIOTYIMIINPUYECKHUX OIIK-4.6;
ypaBHEHUA OJ00MSL. OIIK-4.7

34 Cp IlonroroBka K NpakTUUYECKUM 20 JI1.1J12.1 0 OIIK-3.1;
paboTaM,KOHTPONIBHON paboTe 2122 OIIK-3.2;
U DK3aMEHY OIIK-4.6;

OIIK-4.7

3.5 OK3amMeH 0,2 JI1.1J12.1 0

0132




Paznen | Pasnmen 4. Tenyiootaaua u
rUApaBInYecKoe
CONPOTHBJICHHE MPH
BBIHYK/I€HHOM T€4YE€HHH B
KaHaJIaX, 00TeKaHuU TPYObI
4 My4Ka Tpy0; pacuer
k03¢ dunueHTOB
TemI00TAA4YU NPU cBOOOIHOM
KOHBEKIUH

4.1 Jlex OCOOCHHOCTH TEYCHHUS U 0,1 JIT.1J12.1 0,1 KpYTJIbIT
TeII000MeHa B TpyOax. 3132 CTOI
JlamMuHapHBIH U TYpOyIEHTHBII (muckyccus)
peXUMBI. YUaCTKH OIIK-3.1;
THIPOIMHAMUYECKON U OIIK-3.2;
TEIJIOBOM CTaOWIIH3aIl|H, OIIK-4.6;
cTabunu3upoBaHHOE OIIK-4.7
TeueHue. BA3KocTHRIA U
BSI3KOCTHO-TPABUTAIIHOHHBIH
PEXUMBI TeUeHHs. MeToablI
pacuéra TerooTAaYH Mpu
CTaOMIM3UPOBAHHOM TCUCHHUN
B TpyOax.

4.2 Jlex Temnootnaua npu 0,1 JIT.1J12.1 0,1 KpYyTJIbIN
JIAMUHAPHOM U TypOYJIEHTHOM 2122 CTOJI
pEeXUMaxX TEUEHHUS )KUIKOCTH B (muckyccens)
IIagKkuX Tpybax KpyTiioro OIIK-3.1;
CeueHHUs, pacuETHBIE (HOPMYIIBL. OIIK-3.2;
Termnootnava npu nepexoaHoOM OIIK-4.6;
peXuMe TeYCHHS OIIK-4.7
xkuakoctu. Temmoornaya B
TpyOax HEKPYIJIOro
IIONIEPEYHOI0 CEYEHUS U B
M30THYTHIX U IIEPOXOBATHIX
TpyOax.

43 Jlex [TapaMeTpsl OTPaHUIHOTO 0,1 JI1.1J12.1 0 OIIK-3.1;
CJIOS TIPH  TIOTIEPEYHOM 2132 OIIK-3.2;
00TeKaHUH THIHHIPUICCKUAX OIIK-4.6;
MIOBEPXHOCTEH M MX CBA3b C OIIK-4.7
TemIo0TAauel. Xapakrep
W3MEHEHHS TEIUIOOTAAYH IIPH
Pa3IMYHBIX YCIOBUIX
OMBIBaHHS KHUJIKOCTHIO.

Cpennuit KO3pPHUIIESHT
TEIIOOTAAYH, pacdeTHEIC
3aBUCHMOCTH.

4.4 Jlex Brnusiaue crenenu 0,1 JIT.1J12.1 0 OIIK-3.1;
TypOyIH3aliy HaOeraroIero 2122 OIlK-3.2;
IIOTOKA U yTJja aTaku Ha OIIK-4.6;
TEIJI00TAAYY OIIK-4.7
uunruHApa.OCHOBHBIE THIIbI
Iy4KOB Tpy0. JlaMuHapHOE 1
TypOyJIeHTHOE TCUCHHUE
JKUJIKOCTH B Iy4YKax.

4.5 Jlex H3MeHeHHe TeII00TIa4uu 10 0,1 JI1.1J12.1 0,1 KPYTJIBIiA
OKPY>KHOCTH TPYOOK ITyd4Ka. 2132 CTOI
W3MeHeHMe TemnooTaaun (muckyccens)
(cpenHue psiabl) B OIIK-3.1;
3aBUCHMOCTH OT HOMepa psja OIIK-3.2;
1 MEKOCEBBIX PacCTOSIHUI OIIK-4.6;
TpyOok. PacuerHsle OIIK-4.7

3aBucuMOocTH. CpaBHHUTENbHAS
TEIUIO0Ta4a MIAXMaTHOIO U
KOPHIOPHOTO ITyYKOB TPYO.




4.6 Jlex ®dakxTopsl, 00yCIaBINBAIOLIIE 0,1 JI1.1J12.1 0 OIIK-3.1;
CBOOOIHOE IBUKEHUE 2192 OIIK-3.2;
KHUJIKOCTU. XapakrTep OIIK-4.6;
JIBYDKEHUS KUJIKOCTH BIOJIb OIIK-4.7
BEpPTUKAIbHON CTEHKH,
pacnpeeneHue B Hel
TeMIepaTyp U CKOPOCTEH,
n3MeHeHue kodddurmenra
TEIUIOOTAAYH IO BBICOTE
CTCHKH. XapaKkTep IBUKCHUS
JKHIKOCTH BOJIM3M
TOPU3OHTAIBHBIX TPYO U
ITaCTHH.
4.7 Jlex PesynbTaThl TEOpETUYECKUX U 0,1 JIT.1J12.1 0 OIIK-3.1;
JKCIEPUMEHTAIBHBIX 21032 OIIK-3.2;
HCCIIEIOBAaHUN TEIJIOOT a4 OIIK-4.6;
IIPH €CTECTBEHHOW KOHBEKIIMH. OIIK-4.7
PacuérHble ypaBHEHHSI.
TemnooTnada B OrpaHIICHHOM
MIPOCTPAHCTBE, METOJNKA
pacuéra.
4.8 Jlex [Torpanuuneie 0,1 JI1.1J12.1 0 OIIK-3.1;
THIPOAMHAMHYECKUHA U 2122 OIIK-3.2;
TEIUIOBOM CIIOU: OTIpe/IeIIeHHE OIIK-4.6;
TpaHUI AJIs JAMUHAPHOTO U OIIK-4.7
TypOyJICHTHOTO CIIOEB.
WHrerpanbHOe ypaBHEHHE
TEIUIOBOI'O MOTOKA.
TemmooTnava mpyu TaMHHAPHOM
MIOTPaHUIHOM CJIOE.
4.9 Jlex COOTHOIIEHNE TOJIIUH 0,1 JI1.1J12.1 0 OIIK-3.1;
THAPOJIMHAMHYECKOTO | 2132 OIIK-3.2;
TEIUIOBOTO IOTPAaHUYHBIX OIIK-4.6;
cnoéB. BnusHue nepeMeHHbIX OIIK-4.7
($u3nUecKux napaMeTpoB Ha
Temionepeaady. Pacuér
TEIUIOOT/IaYH TIPU
TypOYJIEHTHOM MOTPaHUYHOM
cJ0e Ha OCHOBE
THIIPONHAMHYECKON TEOPUH
TEII000MEHa.
4.10 JIab Onpenenenne K03 urrenTa 1 JI3.5 0,5 Pabora B
TETJIONPOBOAHOCTH METaslIa 2192 MaJbIX
rpymmax
OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7
4.11 JIa6 Omnpenenenne K03 duIreHTa 1 JI3.6 0,5 Pabora B
TEMJI00TAAYH IPU D132 MaJibIxX
BBIHY)KJICHHO}M KOHBEKIMH rpymnmax
BO3JIyXa OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7
4.12 JIa6 Omnpenencaue K03hHUIeHTa 1 JI3.2 0 OIlK-3.1;
TEIUIOOTAAaYu IIPU 2122 OIIK-3.2;
€CTECTBEHHOM KOHBEKIIMHU Ha OIIK-4.6;
000rpeBaeMoOM IMITHHIIPE OIIK-4.7
4.13 IIp Kpurnueckuii tuamerp 0,5 JI2.1J13.1 0,5 Pabora B
TETUTOBON M30JISIIIAN TPYOBI 21032 MaJIBIX
rpymmnax
OIIK-3.1;
OIlK-3.2;
OIIK-4.6;

OIIK-4.7




4.14 IIp Temnoornaya npyu JaMUHAPHOM 0,1 JI2.1J13.1 0 OIIK-3.1;
1 TypOYJICHTHOM O0TEKaHUH 2122 OIlK-3.2;
IUIOCKOH TIJTACTHHBI OIIK-4.6;
OIIK-4.7
4.15 IIp Tennoornaya npu 0,2 JI2.1J13.1 0 OIIK-3.1;
BBIHYKJICHHOM TIOTIEPEYHOM 2132 OIIK-3.2;
00TEeKaHNH OTACIBHBIN TPYO 1 OIIK-4.6;
TpYOHBIX IIy9KOB OIIK-4.7
4.16 IIp Temnootnaua npu 0,5 JI2.1J13.1 0,5 Pabora B
BBIHY)KJICHHOM JIBHKEHUH 2192 MaJbIX
XKHUIKOCTH B TpyOax rpymmax
OIIK-3.1;
OIIK-3.2;
OI1K-4.6;
OIIK-4.7
4.17 IIp WuTeHcndukamnus nporecca 0,2 JI2.1J13.1 0 OIIK-3.1;
TEIJIONEepeayy C MOMOLIBIO 2122 OIIK-3.2;
opeOpeHus OIIK-4.6;
OIIK-4.7
4.18 IIp TemooTnada mpu cBOOOTHOM 0,2 JI2.1J13.1 0 OIIK-3.1;
JBUKEHUH KUJKOCTU 2122 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
4.19 Cp IToaroroBka K MpakTUYECKUM 30 JIT.1J12.1 0 OIIK-3.1;
paboTaM,KOHTPONIBHO paboTe 21032 OIIK-3.2;
1 2K3aMEHY OIIK-4.6;
OIIK-4.7
4.20 DK3aMeH 0,2 JI1.1J12.1 0 OIIK-3.1;
2122 OIlK-3.2;
OIIK-4.6;
OIIK-4.7
4.21 Kontp.pa 1 0 OIIK-3.1;
6. D132 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Pazpnen | Pazmen 5. Temnooomen npu
(azoBbIX MpeBpameHUsIX
5.1 Jlex VYcnoBust HEOOXOTUMBIE TS 0,1 JIT.1J12.1 0 OIIK-3.1;
KOHJICHCAllUY apa. 2122 OIIK-3.2;
IInénounas u KamejabHas OIIK-4.6;
koHAeHcanus. KoapdunueHt OIIK-4.7
KOH/ICHCAIINH.
TepMHUYeCKOE CONPOTHBICHHE
(aszoBoro nepexoa.
5.2 Jlex Konpnencanus cyxoro 0,1 JIT.1J12.1 0 OIIK-3.1;
HACBIIIEHHOTO apa Ha 21032 OIIK-3.2;
BEPTUKAJIbHBIX CTEHKAX; OIIK-4.6;
JJAaMWHAPHOE U TYpOYJICHTHOE OIIK-4.7

TEUYECHUE MIEHKH;
TEOPETUYECKUN paCUéT
TEIUIOOTAAYH IIPH JIAMUHAPHOM
TEYEHUH IUIEHKH; pacdeéT
CpeJHeH TemIooTauu Npu
HaJIMYMU Ha IOBEPXHOCTU
JIAMUHAPHOH U TypOYJIEHTHON
TIEHKHU.

BiusiHue Ha ckopocTh
KOHJICHCALIMY 11apa Halu4us
HEKOHJEHCUPYIOIIUXCS T'a30B.




53 Jlex Konnencauus napa BHyTpU 0,1 JI1.1J12.1 OIIK-3.1;
TpyO, Ha MOBEPXHOCTH 21032 OIIK-3.2;
TOPU3OHTAIBHBIX TPYO 1 OIIK-4.6;
TpYyOHBIX IIyYKOB. OIIK-4.7
Tennootnaya npu KaneabHOU
KOHJIEHCAllUU Mapa.
Bnusaue neperpesa u
BIIQXKHOCTH Tapa Ha
KO3 PUIHUEHT TEIIIOOTIauH.
VYciioBusi BO3HHUKHOBEHHS
KHIIEHHSI U €TO MEXaHHU3M:
MeperpeB JKUAKOCTH U HaJMIue
LEHTPOB MapooOpa3oBaHuUs,
BO3HHUKHOBEHHE MApOBOH (a3bl
1 00pa3zoBaHKe MaPOBBIX
y3bIpei.
54 Jlex Bausaue cMaunBaeMoCTH 0,1 JI1.1J12.1 OIIK-3.1;
CTEHKH XUIKOCThIO. PocT, 21022 OIIK-3.2;
OTPBIB U JBUKEHUE IIy3bIpeil OIIK-4.6;
napa. MUHUMAaIIBHBIA paJinyc OIIK-4.7
IIEHTpa Mapoodpa3oBaHus,
M3MEHEeHHE ThaMeTpa my3bIps
BO BPEMEHHU, OTPBIBHOM
TaMeTp.
TemnooO6MeH MeXTy CTEHKOH U
KHUIKOH (hazoil. Mexay
YKUJIKOW W TTapoBoi (ha3oi.
5.5 Jlex 3aBuCUMOCTh K03 dHIIeHTa 0,1 JI1.1J12.1 OIIK-3.1;
TEIJIOOTAAYH U TUIOTHOCTH 21022 OIIK-3.2;
TEIJIOBOTI'O OTOKA OT OIIK-4.6;
TEeMIepaTypHOro Harmopa IMpH OIIK-4.7
KHIICHUH B OOJBIIOM 00BhEME
JUTST OOJTACTH TTY3BIPYaTOro
KHIICHHS.
[Inénounsiii pexxum. [lepsas u
BTOpasi KPUTUYIECCKHE
IUIOTHOCTH TEIUIOBOTO MOTOKA.
W3menenne TemnooTnauu u
TeMIepaTypbl CTEHKH IpU
IUIEHOYHOM PEXUME KHITCHHUSL.
5.6 Jlex 3aBrCUMOCTB KOA(UITHEHTA 0,1 JI1.1J12.1 OIIK-3.1;
TEIJI00TAaYH OT JAaBJICHU, 2192 OIIK-3.2;
CBOMCTB JKHMIKOCTH, COCTOSHUS OIIK-4.6;
TBEPOM IOBEPXHOCTU U OIIK-4.7
Ipyrux (HakTopoB IpU
KHUIICHUU B 0OJIBIIIOM 00BEME.
PacuérHple 3aBUCUMOCTH TS
KOd(QUIIMEHTa TEIUIOOTAaYH
B YCJIOBUSIX CBOOOJHOTO
JBYDKEHMSL.
5.7 Jlex TemnooOMeH Mpu  KUTICHUU 0,1 JIT.1J12.1 OIIK-3.1;
XKHUIKOCTH B TpyDax: xapaxrep 01022 OIIK-3.2;
JIBUKEHMSI TAPOKUAKOCTHON OIIK-4.6;
CMECH B TOPU30HTAIBHBIX U OIIK-4.7
BEPTUKAIBHBIX TPyOax.
MexaHu3m IIEHOYHOTO
KHUIIEHHUs], PaCUETHBIE
3aBHCUMOCTH.
5.8 IIp TemmooOMeH Mpu KUTICHAN 0,2 JI2.1J13.1 OIIK-3.1;
OTHOKOMITOHEHTHOM JKUIKOCTH 2122 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
5.9 DK3aMeH 0,2 JI1.1J12.1 OIIK-3.1;
2122 OIlK-3.2;
OIIK-4.6;

OIIK-4.7




5.10 Cp IlonroroBka K NpakKTUYECKUM 20 JI1.1J12.1 OIIK-3.1;
paboTaM,KOHTPOJILHOM paboTe 2122 OIlK-3.2;
U 9K3aMEHY OIIK-4.6;

OIIK-4.7

5.11 Kontp.pa 1 OIIK-3.1;

6. 21022 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Pazgen |Pa3gen 6. Tennoodmen
U3JIyYeHHeM

6.1 Jlex ®dwusuka mporecca nepenavn 0,1 JI1.1J12.1 OIIK-3.1;
TEIJIa AJIEKTPOMATHUTHBIM 21092 OIIK-3.2;
U3IY4ECHUEM. OIIK-4.6;
OCHOBHBIE OHSTHSA: TOTOK OIIK-4.7
U3ITy4EHUs], IOBEPXHOCTHAs U
CIIEKTpaTbHAS ITIOTHOCTD
MIOTOKA U3ITyYEeHHUS,

WHTEHCUBHOCTH (SIPKOCTB)
W3IYYCHUS, B3aNMOJICHCTBHE
TeNna ¢ U3yYeHUEM

( mornomeHue, oTpaxxeHue,
IpoIrycKaHue), abCOMOTHO
4EPHOE U CEpPoe TEO.

6.2 Jlex 3aKOHBI U3ITY4YEHUS a0COIOTHO 0,1 JIT.1J12.1 OIIK-3.1;
yépHoro Tena: 3akoH Ilnanka, 2152 OIIK-3.2;
3akoH BuHa, 3akon Ctedana - OIIK-4.6;
Bonbumana. CTeneHb YepHOTEI OIIK-4.7
ceporo Tena.
3akon Kupxroda mms
MOHOXPOMaTHYECKOI'0 U
MHTETPAIBHOTO U3ITYUICHUSI.
3akon Jlambepra.

6.3 Jlex TermnooOMeH 0,1 JIT.1J12.1 OIIK-3.1;

H3IIy4YCHUEM B 2132 OIIK-3.2;
3aMKHYTOM cucTeme, OIIK-4.6;
cocToslIe U3 ABYX CephIX OIIK-4.7
Ten: OOIIWH citydaid, Ten ¢
IIOCKOTIAPaJIEIbHBIMU
MTOBEPXHOCTSIMH.

[Ipumenenue sKpaHoB.
OcoOeHHOCTH TeIIooOMeHa
M3TYYCHUEM B MOTIIOIAIOIINX
cpenax.
6.4 IIp TernnoobMeH U3nyyeHneM 0,5 JI2.1J13.1 OIIK-3.1;
21022 OIIK-3.2;
OI1K-4.6;
OIIK-4.7

6.5 Cp [ToaroroBka K nmpakTH4eCKUM 20 JI.1J12.1 OIIK-3.1;
paboTaM,KOHTPOJILHOM paboTe 2122 OIlK-3.2;
U DK3aMEHY OIIK-4.6;

OIIK-4.7

6.6 DK3aMeH 0,2 JI1.1J12.1 OIIK-3.1;

21022 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
6.7 Komntp.pa 1 OIIK-3.1;
6. 2122 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Paznen |Pazgen 7. CaoxHbli

TENJI000MeH.




7.1

Jlex

Ilepenaua Tema uepes
IIOCKYIO CTEHKY.
Pacnpenenenue remnepatypbl
B TOHKOM CTEHKE IIpU
MOCTOSTHHOM H EpPEMEHHOM
KO3 puIueHTe
TEIUIOIPOBOAHOCTH.
ITapameTps! TENI0BOrO NOTOKA,
ANEKTPOrUPOTENIIOBAs
ananorus. Ilepenaua reria
4yepe3 MHOTOCIOUHYIO
IUIOCKYIO CTEHKY.

0,1

JI1.1J12.1
0132

OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7

7.2

Jlex

ITepenaua Temna yepes
IVTHHIPHYECKYIO CTCHKY.
Pacnpenenenue remneparyp B
CTEHKE JUIMHHOTO [IMINHpa
IIPY IOCTOSTHHOM U
nepeMeHHOM Ko3(ddurmente
TEIIONPOBOIHOCTH.

AHanum3s napameTpos
TEIIOBOTO TTIOTOKA,
IpuOIKEHHBIE (POPMYITHL.
MHorocinoiiHas
LUJIMHPUYECKast CTCHKa,
KPUTHYCSCKHUI THAMETP
TETJIOBOH M30JIAIHN TPYOBL.

0,1

JI1.1J12.1
21092

OIK-3.1;
OITK-3.2;
OIIK-4.6;
OITK-4.7

7.3

Jlex

Ilepenaua Tema uepes
HIapOBYIO CTEHKY.
TennonpoBoIHOCTh B CTEP)KHE
IIOCTOSIHHOTO IIOLIEPEYHOr0
CEYEeHMsI KOHEYHOU U
0ECKOHEUHOH UTUHBI.
WnTencndukanus mporecca
TeIUIoNepeayy,
Temonepenaya peopUCThIX
CTEHOK.

0,1

JI.1J12.1
0132

OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7

7.4

Jlex

Harpesanne (oxnaxxieHue)
IUTACTUH U LIIHHIPOB
KOHEYHOW TOJIIMHBI 1
JaMeTpa, MPH OECKOHSUHOU
MIMPUHE TUIACTHUHBI U JUTHHAX.
HarpeBanue (oxnaxaeHue) Tea
KOHEUYHBIX Pa3MEpOB.
Perynsapuslii pexxum
HarpeBaHus (OXJIAXKICHHS) Tel:
CBOIfCTBa TEMIIEpaTypHOTo
IOJIsI B HAYAIBHBIN MTEPUO U B
PETYIIPHOM PEXHME; TEMI
OXJIAXKJICHUS ¥ OTIpeJielIeHHe
TEIIOPU3NIECKUX
XapaKTEPUCTHUK METOAOM
PETYIAPHOTO PEXUMA.
YucneHHbIE METOIbI PEICHUS
3a1a4 TeIIONPOBOTHOCTH

0,1

JI1.1J12.1
0132

OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7

7.5

Ip

OmnpeneneHne MOBEPXHOCTEH
HarpeBa TeI1000MEeHHbBIX
anmnapaToB MPH IPSIMO-
MIPOTUBOTOKE (U C
ncTons30BaHu-eM DBM)

0,2

JI2.1J13.1
01022

OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7

7.6

Cp

INoaroroBka K MPaKTHYECKUM
paboTaM,KOHTPONIBHOM paboTe
U 9K3aMeHY

15

JI1.1J12.1
0132

OIK-3.1;
OIIK-3.2;
OIIK-4.6;
OITK-4.7




7.7 DK3aMeH 0,3 JI1.1J12.1 OIIK-3.1;
21022 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
7.8 KonTtp.pa 1 OIIK-3.1;
6. 21022 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Paznen | Paspes 8. MaccooOmen:
IMoTok Macchbl KOMIIOHEHTA;
BekTop MJIOTHOCTH MOTOKA
Macchbl.

8.1 Jlex KOHBEKTHBHBIN TEMI000MEH 0,1 JI1.1J12.1 OIIK-3.1;
KaK COBOKYITHOCTb 2122 OIIK-3.2;
MOJIEKYJISIPHOTO M MOJIIPHOTO OIIK-4.6;
HepeHoca. OIIK-4.7
Tennootnaua: B 0qHO(A3HBIX
KHUIKOCTSAX U NMPH (pa3oBBIX
MIPEBPAILCHHSX,, TTPH
BEIHY)KJICHHOH U €CTECTBEHHOU
KOHBEKIIHH.

[TonsTue o TerioBoM
MTOTPAHUIHOM CJIOE U CBSI3b C
THIPABIMYECKIM
[IOTPAaHUYHBIM CJIOEM.

8.2 Jlex JlamuHapHOE U TYpOYJIEHTHOE 0,1 JIT.1J12.1 OIIK-3.1;
TEUCHHE KUIKOCTH, CBSI3b 21022 OIIK-3.2;
peXuMa TeUEHUs ¢ OIIK-4.6;
TEMI000MEHOM. OIIK-4.7
Cucrema auddepeHInanbHBIX
YpaBHEHHUH
HEU30TEPMUIECKOTO
JBYDKEHUS: YpaBHEHUS
TEIUIOOTAa4YH, SHSPTUH,

JBYOKEHUSI U CTUTOUTHOCTH.

8.3 Cp [ToaroroBka K nmpakTU4eCKUM 15 JI1.1J12.1 OIIK-3.1;
paboTam,KOHTPOJILHOM paboTe 2132 OIIK-3.2;
U DK3aMEHY OIIK-4.6;

OIIK-4.7

8.4 OK3aMeH 0,5 JI1.1J12.1 OIIK-3.1;

21022 OIIK-3.2;
OI1K-4.6;
OIIK-4.7
Paznen | Paspes 9. Mouseky/isipHas
audpdysus:
KOHUEHTPALUOHHASA
audoysus, 3akon Puka;
Tepmo- u 6apoaudysus;
Maccootnaua
MareMaTH4YecKOe ONUCAHHE
U aHAJIOTHS NMPOLECCOB MACCO
- M Tens1000MeHa

9.1 Jlex OCHOBHBIC TIOJIOKEHUS 0,1 JIT.1J12.1 OIIK-3.1;
TEOPUH MacCOOOMEHA. 21092 OIIK-3.2;
Konuentpanuonnas, TepMo- u OIIK-4.6;
O6apoauddysus. 3akon Duka. OIIK-4.7

Koadpdunuentr nup¢ysum.
KoHBEeKTHBHBII MacCOOOMEH
KaK COBOKYITHOCTh MOJIIPHOTO
U MOJIEKYJIIPHOTO TIepeHoca
BemecTBa. [TIOTHOCTE MMOTOKA
Macchl B MPOIECCe
KOHBEKTHBHOT'O MacCOOOMEHa.




9.2 Jlex Ju¢by3noHHBIH MOrpaHUYHBII 0,1 JI1.1J12.1 OIIK-3.1;
CJIOM, €ro OIHCAHME. 21032 OIIK-3.2;
I'panuunble yciaoBus Ha OIIK-4.6;
MOBEPXHOCTH pasfena ¢as. OIIK-4.7
Koadduunent maccoornaun.
[Ipumenenne Teopuu mogoous
K IIporieccaM MaccooOMeHa,
OCHOBHBIE YHCIa TOH00HS.
AHaJIorusi NpoLeccoB TEIUIO -
7 MaccooOMeHa.
9.3 Cp [ToaroroBka K nMpakTUYECKUM 15 JIT.1J12.1 OIIK-3.1;
paboTaM,KOHTPONIBbHOH paboTe 2122 OIIK-3.2;
1 DK3aMEHY OIIK-4.6;
OIIK-4.7
9.4 DK3aMeH 0,5 JI1.1J12.1 OIIK-3.1;
2122 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
Paznen | Paspea 10.
TensiomaccoodomeH;
TemIoruAPaBINYeCKHii
pacyer Tens10 00MeHHbIX
annaparos.
10.1 Jlex Haznadenue u kimaccudukarus 0,1 JI1.1J12.1 OIIK-3.1;
TeMI000OMEHHBIX aNMapaToB. 0132 OIIK-3.2;
OCHOBEBI TEIJIOBOT'O U OIIK-4.6;
THJIPABIMUYECKOr0 pacuéToB OIIK-4.7
TEIUI00OMEHHHUKOB:
MIPOEKTHBIN U OBEPOUYHBIH
pacyéThI.
10.2 Jlex [Topsinok TemoBoro pacuéra u 0,1 JIT.1J12.1 OIIK-3.1;
OCHOBHBIE JTAIlbl: BEIOOP 21032 OIIK-3.2;
TEIJIOHOCUTEIEH U CXEMBI HX OIIK-4.6;
JIBUOKCHHS, CBEJICHUE OIIK-4.7
MapaMeTPOB JBIKEHHUS
TEIUIOHOCHUTENEH K TEIIOBOMY
GanaHcy, onpeJesieHIe
KOHECUHBIX MTapaMeTPOB
TEMJIOHOCUTENEH, CpeTHEro
TeMIepaTypHOro Haropa,
cpenHero ko3¢ duIreHTa
TEeIUIONepeIauH, MapaMeTpOB
paznenurenabHoi TBEPAOU
ITOBEPXHOCTH.
[MopsmoK TUAPaBINIECKOTO
pacuéra: onpeneneHue moTepb
Ha TPEHUE U B MECTHBIX
COTPOTHUBJIICHUSIX ISl KaXJI0ro
TETUIOHOCHUTEIS, BBIOOD
HEOOXOIUMBIX MOIITHOCTEH JIJIst
obecrieyeHus 3aJaHHBIX
PEKUMOB TEUCHUS
TEIJIOHOCUTENEN.
10.3 IIp [Topsinok TemoBoro pacuera u 0,2 JI2.1J13.1 OIIK-3.1;
OCHOBHBIE 3TAITbI 21032 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
10.4 IIp OCHOBBI T'HIPaBIUYECKOTO 0,2 JI2.1J13.1 OIIK-3.1;
pacueTa TemIo00MeHHHKA 2122 OIIK-3.2;
OIIK-4.6;
OIIK-4.7
10.5 Cp [ToaroroBka K MpakTUYECKUM 18 JI.1J12.1 OIIK-3.1;
paboTaM,KOHTPOIBHON paboTe 0132 OIIK-3.2;
U DK3aMEHY OIIK-4.6;

OIIK-4.7




10.6

DKk3aMmeH

JI1.1J12.1
0132

OIIK-3.1;
OIIK-3.2;
OIIK-4.6;
OIIK-4.7

10.7

Kontp.pa
6.

01032

OIK-3.1;
OIIK-3.2;
OI1K-4.6;
OIIK-4.7

5. OBPA3OBATEJIBHBIE TEXHOJIOT'A

OO6pa3zoBareNnbHbIe TEXHOJIOTHH C UCTIONB30BaHHEM aKTHBHBIX METOJIOB 00yueHus (Jiekius — Oecena)

O0pazoBaTeNbHBIC TEXHOJIOTHH C MCIOIb30BAHNEM HHTEPAKTUBHBIX METOIOB 00yUeHUs (KPYTIIBIH CTOT (IUCKYCCHA))

TexXHOMOTHS KOJUIEKTUBHOTO B3aUMO/IeCTBIS (paboTa B MaJIbIX TpyIIax) (CaMOCTOATENEHOE H3yUeHNEe 00yJaroIMICs HOBOTO
Martepuaa MoCPEACTBOM COTPYIHHYIECTBA B MAJIBIX TPYIAax, JaeT BO3MOXKHOCTh BCEM YYAaCTHHKAM Y4acTBOBATh B paboTe,
HpaKTUKOBATh HABBIKU COTPYAHHUYECTBA, MEXINYHOCTHOTO OOIIEHHS)

6. POHJ OIEHOYHbBIX CPEJCTB

6.1. KoHTpoOJIbHBIE BONIPOCHI M 3a/IaHUSI

Texymuii KOHTPOJIb 3aIIUTa JIAOOPATOPHEIX PaboT:

JlabopatopHras pabota Nel "Omnpenenenne kodhpPUIIEHTA TETLIONPOBOTHOCTH TETTOU30JIAIIMOHHOTO MaTepuana”
KoHTponsHbIE BOIPOCH! AT CAMOTIPOBEPKU

1. KakoBa nenb paboThi?

2. Yo TaKkoe TemIonpoBOIHOCTb?

3. B ueM m3MepseTcs TEIUIONPOBOTHOCTH?

4. Yto Takoe KO3 (PUIHEHT TeIUIONPOBOJHOCTH?

5. Yro Ha3bIBaeTCS CTAIIHOHAPHBIM PEKIMOM?

JlabopaTopHast paboTa Ne2 "Omnpenenenue ko3(h(UnreHTa TEIIOIPOBOJHOCTH MeTasIa"

KoHTposbHBIE BOIPOCH! I CAMOIIPOBEPKH

1. Kaxoga miens paboTsI?

2. Yro Takoe TETIOMPOBOJHOCTH?

3. Kakue marepuansl 0071a1at0T Jy4IIEH TEMIONPOBOIHOCTHIO?

4. B uem n3MepseTcst TeIIONPOBOTHOCTE?

5. Kakue MeTamuiel 001a1atoT HanboIIbIeH TeIONPOBOIHOCTEIO?

JlabopatopHas padota Ne3 "Omnpenenenne KodpPHIMEHTA TEMIOOTIAUH MPH BHIHYK/ICHHON KOHBEKIMH BO3ayXa"
KoHTpopHBEIE BOIPOCH! TSI CAMOIIPOBEPKH

1.Kaxoit xputepuii ABIseTCS OMpPEASIIeMBIM IPH HAX0XKACHUN Ko3(dumenTa TermmooTaaan?

2.Kakue kpurepuu nogoous sSBISIOTCS ONPEACISIOMNME Ui TeII000MeHa PY BBIHYKAEHHONH KOHBEKLIUHU?

3.Kakue pexxuMbl TeUeHHs TSIUIOHOCUTEIS B TPyOKaX TN KaHajax BO3MOXKHBI IIPH BBIHYK-ICHHOW KOHBEKIIMU W KaKHMHU
KPUTEPHATIGHBIMHI yPaBHEHHUSAMH CJICTyeT BOCIIOIB30BaThCS?

4.Kakoii k03¢ GUIIHEHT TEII00TAAYM UMEeT OoTblIIee 3HAYCHUE IPU JBIKCHUH TEIUIOHOCUTENS: B TPYOKax, BAOJIb WU MONEPEK
my4Ka TPyOOK, €ClI TeMIlepaTypa, JaBJICHHE U CKOPOCTh TEIUIOHOCUTEINS OJJHHAKOBBI?

5.aiite onpeeneHne KOHBEKIIUH, BBIHYKICHHONH KOHBEKIIUHU ?

6.3 KaKuX OTHETBHBIX IIEMEHTOB COCTOUT TPYOUaThI TEII0O0OMEHHHK?

JlabopaTopHast padota Ned "Omnpeneneane ko3 hUIHEHTa TEIIOOTAAYH IIPH €CTECTBEHHOW KOHBEKIIMU HA 000rpeBacMOM
uuuHape"

KoHTpOJIbHBIC BOMPOCHI AJIsl CAMOTIPOBEPKHU

1.Chopmymupyiite 1eiab paboThI.

2.latp onpeneneHue K03QPUITUEHTY TETITOOTIAYH.

3.4Ut0 Takoe KOHBEKIHS?

4.YT0 noKa3bIBaET TEIJIOBOM MOTOK?

5.IlpuBenuTe ypaBHEHHE TEIUIOBOTO IIOTOKA.

6.2. TeMbl NUCbMEHHBIX padoT

KouTtponbHas pabora:
ens pabotsr: KonTponsHas paboTa BEITOTHIETCS C ENBI0 3aKPETUICHIS 3HAHUH, TIOJyYeHHBIX B IIPOIECCe M3YICHHS
JMCLMIUIMHBL.

OcHOBHas TeMaTHKAa: pacyer, BBI60p THUIIA 1 KOHCTPYKIUH MMOBECPXHOCTHOTO MHOI'OXOA0OBOI'O KO)KyXOpr6HOFO TEIIO0OOMEHHHKA.

Pexomennyemsiit 00beM paboThl: bakanaBpam no yueGHOMY M1aHy HEOOXOIUMO BBITOJIHUTE KOHTPOJBHYIO paboTy. Bapuant




KOHTPOJIBHOM paboThI onpenensercs AByMs NOCIeTHUMH [u(pamMu 3a4eTHON KHIDKKU. [Ipr 5TOM B KaXKAOM 3a/laHIH 4acTh
MCXOIHBIX JTAHHBIX BBIOMpAETCs MO mocieaneil nudpe mudpa, a 4acth — M0 IPEAMOCTCTHEH.

B koHIle paboThl HEOOXOAMMO MPUBECTH CIHCOK HCIOJIH30BAHHON JINTEPATYpPhI, B CAMOM TEKCTE KOHTPOJIBHOU pabOTHI
JIaTh CCBUIKH HA COOTBETCTBYIOIINE HCTOYHHUKH.

Brigaua 3aJaHusA, IpUEM KOHTpOJ'ILHOf/II pa6OTBI MMPOBOAUTCA B COOTBETCTBUH C KaJICHAAPHBIM y‘Ie6HLIM Fpa(I)I/IKOM.

6.3. ®OH/I OLIEHOYHBIX CPEICTB

DK3aMEHAIMOHHbIE BOIIPOCHL:

Paznen Nel "Crioco0sr Temnoobmena"

1.1 Ipenmer xypca, OOIIHE MOHATHS.

1.2 OcHOBHBIE TIpOLIECCH MEPEAAUH TEIUIA: TEIUIONPOBOJHOCTD, KOHBEKTUBHBIN TEIIIO0OMEH, paliallMOHHbINH TEIII000MEH.
1.3 TenmooTaaya u Terionepeaaya.

1.4 OcHOBHBIE KOIMYECTBEHHBIE XapaKTEPUCTHKN IIPOIIecca IMepeHoca TeIa: KOJIMIeCTBO TeIIa, TEIUIOBOH IOTOK, INIOTHOCTh
TEIIOBOTrO MOTOKA, MOLIHOCTh BHYTPEHHUX UCTOYHHKOB TEIlIa.

1.5 BaxnHeiimue 3Tansl pa3BUTHS YUEHHUS O TEIUIO- M MacCOOOMEHE, BKIIAJl POCCHUICKUX yUEHBIX B pPa3BUTHE yUCHHS O
TETIIOMacCOOOMEHE, TIEPCIICKTHBEl Pa3BUTHSL.

1.6 KoadduimeHT tremMnepaTyporrpoBOAHOCTH, 3aBUCHMOCTh OT IIapaMeTPOB MPOIIecca.

1.7 KpaeBble yciioBust JUls TPOLIECCOB TEIUIONPOBOJHOCTH: HA4aJIbHBIC M I'PAHUYHBIC YCIIOBHS IIEPBOTO, BTOPOTO, TPETHETO U
4ETBEPTOIO POAA.

1.8 Cucrema nuddepeHIansHbIX YpaBHEHNH KOHBEKTHBHOTO TEINIO0OMEHA.

Paznen Ne2 "IuddpepernumanbHoe ypaBHEHHE TEIDIONPOBOIHOCTH 1 ero pemmenus; CucreMa quddepeHInanbHbIX ypaBHEHHHA
KOHBEKTHBHOTO TeII00OMeHa"

2.1 3akon Hrelorona-Puxmana.

2.2 YcaoBus monoOus (GpU3NYECKHX MPOLECCOB, CBOMCTBA MOZOOHBIX IPOLECCOB.

2.3 [IpuBeneHne ypaBHEHWI TEIUIOBBIX MOTOKOB K Oe3pa3MepHOMY BHIY.

2.4 OcobeHHOCTH TEYEeHUS U TeIIooOMeHa B Tpybax. JJaMUHAPHBIN U TypOyJICHTHBIH PeXXUMBI. YUaCTKU TUAPOIUHAMIYECKOH 1
TEIUIOBOM cTaOMIM3alnu, CTaOUIM3UPOBaHHOE TEUECHHUE.

2.5 BA3KOCTHBIM | BA3KOCTHO-TPABHTAIIMOHHBIN PEXXUMBI TeueHns. MeToapl pacdéTa TeIUIOOTAAYH NPH CTAOWIN3UPOBAHHOM
TEYECHUH B TpyOax.

2.6 TenmooTnavya mpH JTaMUHAPHOM M TYpOYJIIEHTHOM DPEXHMax TEUEHUS KUIKOCTH B INIAAKUX TPyOax KPYyrJIoTro CeYeHus,
pacuérabie popMybl. TerooTaaya mpu NepexoHOM PEXKUME TCUCHUS KHKOCTH.

2.7 TermooTnaga B Tpy0ax HEKPYIJIOTO MONIEPEYHOTO CEUCHHS M B M30THYTHIX M IIEPOXOBATHIX TPYOax.

2.8 VI3MeHeHue TemI00TIauu 110 OKPYKHOCTH TPyOOK myuka. MI3MeHeHue TermooTjauu (CpeJHue Psabl) B 3aBUCUMOCTH OT HOMeEpa
psiia ¥ MEXOCEBBIX PacCTOSHUM TpyOoK. PacueTHble 3aBucuMocTH. CpaBHUTENbHAS TEIUIOOTAAaYa IIAXMAaTHOTO U KOPHIOPHOTO
My4YKOB TPYO.

Pazgen Ne3 "[IpumeHeHre METOAOB MOJOOUS U Pa3MEpHOCTEH K H3YUIEHHIO MPOLECCOB KOHBEK-TUBHOTO TeTIooOMeHa"

3.1 Pe3ynbTaThl TEOPETUUECKUX U IKCIIEPUMEHTAIBbHBIX UCCIEOBaHUI TEMIO0TAAYN NIPU ECTECTBEHHONW KOHBEKLUH. PacuéTHble
YpaBHEHUSL.

3.2 TemnooTnaya B OrpaHUYEHHOM IIPOCTPAHCTBE, METOJMKA pacuéra.

3.3 IorpanuuHble THAPOIUMHAMUYECKHH U TETJIOBOM CIIOM: OIpeeNeHNe IPaHUIL [T JAMUHAPHOTO U TypOyJIEHTHOTO CIIOEB.

3.4 MHTerpanbHoe ypaBHEHHE TEIUIOBOTO MOTOKA.

3.5 BinsiHue IepeMeHHBIX (M3UYECKUX ITapaMeTpoB Ha Teruionepenady. Pacuér TermnooTnaun npu TypOyIeHTHOM ITOTPaHWIHOM
CJI0€ HAa OCHOBE THAPOANHAMHUUECKOI TEOPUH TEII00OMEeHa.

3.6 BrusiHue neperpesa 1 BIaXXHOCTH Napa Ha K03 (UIUEHT TermIooTauy. Y CI0BUS BO3SHUKHOBEHHUS KUIIEHHS M IO MEXaHH3M:!
HeperpeB KUIKOCTH U HAJMYHE [ICHTPOB MapooOpa30BaHMsl, BOSHUKHOBEHHE ITapoBoi (ha3sl M 00pa3oBaHKE NMAPOBBIX Iy3BIPEH.
3.7 BiusiHME CMauuBAEMOCTU CTEHKU JKUAKOCTBIO. POCT, OTpBIB U ABM>KEHHUE Iy3bIpell mapa. MUHUMAaNbHBI paguyc LIEHTpa
napooOpa3oBaHKs, U3MEHEHHE AuaMeTpa ITy3bIps BO BpEMEHH, OTPBIBHOI! quamerp.

3.8 3aBucumocts K03((HHUIHEHTA TEIUIOOTA4YN U IUIOTHOCTH TEIUIOBOTO MOTOKA OT TEMIIEPATypPHOrO HAIlopa IPU KUIICHHUH B
6oupIIOoM 00BEME T 00JTaCTH ITy3BIPYATOrO KUITCHHS.

Paznen Ne4 "TennooTnada ¥ TUAPABIMYECKOE COMPOTHBIEHUE P BBIHYKIEHHOM TEUEHUH B KaHalaX, 0OTEKaHUH TPYObI U ITyuKa
TpyO; pacueT K03 PUIMEHTOB TEIIIOOTAAYH IIPH CBOOOTHOI KOHBEKIIUH"

4.1 IInénounslii pexuM. IlepBas 1 BTOpasgs KpUTHYECKUE MJIOTHOCTH TEIUIOBOIO IOTOKA. MI3MEHEHUE TEMIO0TAauU U TEMIIEPATyphl
CTEHKH NpH IIEHOYHOM pEeXUME KUICHHS.

4.2 3aBucHMOCTb K03(hHIMEHTa TEIIOOTIauH OT JIaBJICHHS, CBOHCTB >KHJIKOCTH, COCTOSTHUSI TBEPAON IIOBEPXHOCTH M APYTHX
(haKTOPOB NPH KUIICHUH B OOIBIIOM 00BEME.

4.3 Pacu€THble 3aBUCUMOCTH JUIsI K03 (UIIMEeHTa TEIIOOTAaYHd B YCIOBHAX CBOOOJHOTO JABHKECHUS.

4.4 MexaHu3M IJIEHOYHOTO KUIMEHHs, pACUETHBIE 3aBHCUMOCTH.

4.5 duzuka npouecca nepefadyy Temia IEKTPOMArHUTHBIM H3JIyYEHUEM.

4.6 3aKoHBI N3Ty4eHNS a0COMIOTHO YE€pHOTO Tena: 3akoH [lnanka, 3akoH BuHa, 3akoH Credana - borsimana.

4.7 3axon Kupxroda a1 MOHOXPOMaTHYECKOTO M MHTETPATBbHOTO U3ITYUEHUS.

4.8 3akon JlambepTa.

Pazgen Ne5 "Temnoo6meH npu ¢a30BbIX IpeBpameHusx"
5.1 TlpumMeHeHHE SKPaHOB.




5.2 AHanu3 napaMeTpoB TEIIOBOTO IOTOKA, MPUOIIKEHHBIE (DOPMYIIBL.

5.3 UucneHHble METOBI PELIEHHs 33124 TEIIONPOBOIHOCTH.

5.4 Cucrema muddepeHHaTbHbIX YpaBHeHHH HEN30TePMHUYECKOTO JBIDKCHHUS: YPaBHEHHS TEIUIOOTHAYH, SHEPTHH, IBIDKCHHS U
CIUIOMIHOCTH.

5.5 OcHOBHBIE TIONIOKEHHUS Teopuu MaccooOMeHa. Konuenrpaunonsas, repmo- u 6apoauddysus. 3akon Puka. KoapduumeHt
TG Py3un.

5.6 Tnddy3noHHBIH TOrpaHUYHEINA CIIOH, €ro onucaHue. [ paHNYHBIE YCIIOBHS HA MMOBEPXHOCTH pasnena da3. Koaddumment
MacCOOTHAYH.

5.7 IlpuMeHeHHe TeOpHH MO00Hs K IIpolieccaM MaccooOMeHa, OCHOBHBIE YMClia TOA00Hs. AHAIOTHs MPOLECCOB TEILIO - U
MaccooOMeHa.

5.8 OCHOBBI TEIUIOBOTO U THPABINIECKOTO PACUETOB TEIIOOOMEHHUKOB: MPOSKTHBINH M OBEPOYHBINA PacUETHL

Paznen Ne6 "TerooOMeH u3nydeHueM"

6.1 ITopanok TemmoBoro pacuéra ¥ OCHOBHEIE ATAIBI: BEIOOP TEIUIOHOCHUTEIICH M CXEMbI MX JBIDKEHHS, CBEICHUE ITapaMeTpOB
JBIDKCHUS TEIJIOHOCHUTENCH K TETJIOBOMY OanaHCy, OlpeAeieHIe KOHEUHBIX TapaMeTpoB TEIIIOHOCUTENCH, CPeJHEr0
TEeMIEPaTypHOro Haropa, CpeHero ko3 @uieHTa Teruonepeaain, apaMeTpoB pa3AeiUuTeNIbHOW TBEPIOI HOBEPXHOCTH.
6.2 IlopAnoK THAPABINYECKOTO PacuéTa: OmpeIelieHre MoTeph Ha TPEHUE U B MECTHBIX CONMPOTHUBICHHUAX IS KaKIOTO
TETJIOHOCHUTEIIS, BEIOOP HEOOXOIMMBIX MOITHOCTEH AT 00ECIeYEeHNUs 3aJaHHBIX PEKIMOB TCUCHHUS TETNIOHOCHTEIICH.

6.3 MexaHH3M IpoLecca TeIUIONPOBOAHOCTH B TBEP/IBIX TeJaX, B )KMIAKOCTSX U ra3ax.

6.4 TemneparypHoe 10JIe, TPaIUEHT TEMIIEpaTypsbl, 3akoH Dypsbe.

6.5 KoadumueHT TermIonpoBoJHOCTH, 3aBUCHMOCTh OT ITapaMeTpoB IpoIiecca.

6.6 MuddeperipansHoe ypaBHEHHE TEIUIONPOBOIHOCTH.

6.7 Ob11ee nmpencTaBiIeHIE O METO/AX PELICHMS 33a1a4 TEIIOIPOBOAHOCTH.

6.8 Il — TeopemMa, OCHOBHBIC KPHTEPHH TEIJIOBOTO MOIOOMS.

Pasnen Ne7 "CiioxHbIH TemIoooMeH."

7.1 Vcnonp30BaHUE OMBITHBIX TAHHBIX JUIS MOJYYCHHUS IMOJYIMIHPUICCKUX YPaBHEHUH MOIO0HS.

7.2 TlapaMeTpbl TIOTPAHUYHOTO CJIOS TIPU  MTOTIEPEYHOM OOTEKaHUM IMITMHIPUISCKUX MMOBEPXHOCTEH W HMX CBS3b C
TETUI00TIauCH.

7.3 XapakTep U3MEHEHUsT TEIUIOOTAAa4YM IIPU  PAa3IMYHBIX YCIOBHIX OMBIBAHUS KUAKOCTBIO. Cpeaauii K03QOUIHUESHT TeIIO0TAaYH,
pacyeTHbIE 3aBUCHMOCTH.

7.4 BriusiHue cteneHu TypOynn3anun Haberaroniero MoToka 1 yriia aTakd Ha TeIJI00Taady WIHHAPA.

7.5 OcHOBHBIE THIIBI ITyYKOB Tpy0. JlaMuHapHOe 1 TypOyJIe€HTHOE TeUEHHE KUIKOCTH B ITyUKaX.

7.6 ®akTopbl, 00yCIaBIMBAIOIIAE CBOOOIHOE IBIKEHHIE KHUIKOCTH. XapaKTep ABUKCHUS JKUIKOCTH BJOJb BEPTHKATBHOM
CTEHKH, pacrpe/ie]ICHHe B HEel TeMIlepaTyp M CKOpocTel, n3MeHeHrne KO QUIIMEHTa TeIIO0TIauH 10 BEICOTE CTEHKH. XapaKTep
JIBMOKEHUS KUIAKOCTH BOJIHM3H FTOPU30HTAIBHBIX TPYO M IIACTHH.

7.7 TenmooTaava Npy JIAMUHAPHOM TOTPAHUYHOM CJIOE.

7.8 CooTHOIIEHUE TOJIIIMH TUAPOJIMHAMUYECKOTO M TEIJIOBOTO TOTPaHUYHBIX CIOEB.

Paznen Ne§ "Maccoodmen: IToTok Macchl KOMIIOHEHTa; BeKTOp MIIOTHOCTH OTOKA Macchl."

8.1 YcnoBust HeoOX0IMMBIE JUT KOHACHCAIMHK apa. [InéHovHas u karensHas KoHaeHcanust. Koaddurmentr konmeHcamy.
8.2 Tepmudeckoe cOpoTHUBIICHHE (Pa30BOTO MEpexoa.

8.3 KonzeHcarus cyxoro HaChIIIEHHOTO MTapa Ha BEPTUKANBHBIX CTEHKAX; JAMHHAPHOE U TypOYJIEHTHOE TEeUCHUE IUIEHKH;
TEOPETUYECKUH pacuéT TelyIo0THauu MPpH JaMUHAPHOM TEUCHUH IUIEHKH; pacyéT CpeaHel TeIUIO0TAaYH IPU HAJTMYUH Ha
TIOBEPXHOCTH JIAMHHAPHOH 1 TypOyJICHTHOI TUTEHKH.

8.4 BnusiHue Ha CKOPOCTh KOHACHCALMY T1apa HaJIM4Us HEKOHACHCUPYIOLIUXCS ra30B.

8.5 Konnencanus mapa BHYTpU TpyO, Ha MOBEPXHOCTH TOPU3OHTANBHBIX TPYO U TPYOHBIX My4yKoB. TemaooTaaua npy KamneabHOH
KOHJICHCALlUH apa.

8.6 TermooOMeH MeXIy CTEHKOI 1 KHIKOH (a3oif. Mexay Kuakoil u mapoBoii ¢a3oii.

8.7 TernmooOMeH Npy  KUIEHUH KXUIKOCTH B Tpy0Oax: XapakTep ABMKEHHS MapOKUAKOCTHOI CMECH B TOPH30HTANBHBIX U
BEPTUKAIBHBIX TpyOax.

8.8 OcHOBHBIC MTOHATHSA: IOTOK U3ITyYCHHNS, TOBEPXHOCTHAS M CIIEKTPAJbHAS IDIOTHOCTh IOTOKA W3JTyYeHHs, HHTCHCHBHOCTD
(SIpKOCTB) M3ITyUeHH s, B3aUMOJCHCTBUE Tela ¢ U3IydeHHeM (IIOTIOIIEHHEe, OTPpaXeHUe, IPOMyCKaHue), a0COMIOTHO YEPHOE U
cepoe TeJo.

Paznen Ne9 "Monexynsaprast nudy3ns: KoHneHTpanuoHHas muddysus, 3akon Puxa; Tepmo- n 6apomuddysus; Maccoornaua
MartemaTHuecKoe OIMCaHre 1 aHAJIOTHSI MPOIIECCOB Macco- U TermiooomMeHa"

9.1 CreneHb YEPHOTHI CEPOTO TEA.

9.2 TenmoooMeH M3IYYCHUEM B 3aMKHYTOW CHCTEME, COCTOSIICH M3 JBYX CEpBIX TENl: OOLIMIA CITydaif, Teln ¢
IUIOCKOTIAPAIITIETBHBIMI  TIOBEPXHOCTSAMH.

9.3 Oco0eHHOCTH TEII00OMEHa M3Iy4YeHHEM B MOTIIOMIAIOIINX Cpeax.

9.4 Tlepenaua Teruia yepes IUIOCKYIO CTEHKY. Pacnipenenenue TeMepaTypbl B TOHKON CTEHKE IIPHU IOCTOSHHOM U EPEMEHHOM
K03 PHIIHMEHTE TETIONPOBOIHOCTH.

9.5 ITapaMeTps! TEIIOBOTO TTOTOKA, 3IEKTPOTUAPOTEILIOBas aHanorus. [lepenayda Temna yepe3 MHOTOCIOHHYIO INIOCKYIO CTEHKY.
9.6 Ilepenaua Teruia uepes3 LWIMHAPHUECKYIO CTEHKY. Pacnipenenenne teMnepaTyp B CTEHKE AJITMHHOTO LWIMHApaA TpU
TIOCTOSTHHOM W TIEPEMEHHOM K03()(DHIMEHTE TeTIONPOBOIHOCTH.

9.7 MHorocolHas MUIMHAPAYIECKAs CTeHKA, KPUTHUECKUH THaMEeTp TETIOBOH M30JIAIIUN TPYOBIL.

9.8 Ilepenaua Teruia uepes MIAPOBYIO CTEHKY.




9.9 TenmonpoBOIHOCTE B CTEP)KHE MOCTOSHHOTO MOTIEPEYHOT0 CEYSHUsI KOHEYHON U OECKOHEYHOH UINHBIL.
9.10 UnTeHcnukanus mpolecca TeIUIONepeaayH, Terionepeada peOprCThIX CTEHOK.

Paznen Nel0 "TemromaccooOMeH; TEIUIOTHAPABINYECKHN pacyeT TEINI0 OOMEHHBIX almmapaToB."

10.1 HarpeBanue (oxJaxaeHre) IUIACTHH U IUIMHAPOB KOHEUYHON TONIIMHEI U AUaMeTpa, Ipu OECKOHEUHOH MMPHUHE TIACTUHBI U
JumHax. Harpesanue (oXxnaxJeHue) Te KOHEUHBIX Pa3MEPOB.

10.2 PerymsapHbIif pexkuM HarpeBaHUS (OXJIAXKICHHUS) TEJI: CBOICTBA TEMIIEpaTypHOTO MOJIS B HAYAIBHBIH MIEPHOA U B PETyIIPHOM
pexKHIMe; TeMIT OXTIAXIACHUS U OMpeieieHHe TeITO(QU3NUECKUX XapaKTePUCTUK METOIOM PETYIISIPHOTO PeXUMA.

10.3 KoHBEKTHBHBIN TEMI000MEH KaK COBOKYITHOCTb MOJIEKYISPHOTO M MOJIIPHOTO HEpPEeHoca.

10.4 TemrooTnaya: B 0qHO(A3HBIX KHUIKOCTAX U NMPH (Pa30BBIX IPEBPAIICHHSX, IPH BBHIHYKICHHOHN M €CTECTBEHHON KOHBEKIIHH.
10.5 ITonsTHE O TENIOBOM MOTPAHUYHOM CJIOE U CBS3b C TUAPABIMYECKUM IIOTPAHUYHBIM CJIOEM.

10.6 JlamunapHoe 1 TypOyJIeHTHOE TE€USHHE KUIKOCTH, CBSA3b PEKHUMa TEUEHHUS C TEINIO0OMEHOM.

10.7 KoHBEKTHBHBII MacCOOOMEH KaK COBOKYIHOCTb MOJIIPHOTO M MOJIEKYJISIPHOTO TepeHoca BemlecTsa. [InoTHOCTh moToka
Macchl B Ipoliecce KOHBEKTHBHOT'O MAacCOOOMEHa.

10.8 Ha3navyenue u knaccuuKanus TEIIOOOMEHHBIX ammaparos.

6.4. IlepeyeHb BU/IOB OIIEHOYHBIX CPEACTB

Otuets! 1o 1abopaTopHbeIM pabotam,KoHTpoabHAs paboTa, IK3aMEHAI[MOHHBIE BOIIPOCHI.

7. YHEBHO-METOJUYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIVIMHBI (MOAY JIS)

7.1. PexoMenayemas JquTeparypa

7.1.1. OcHoBHas JMTepaTypa

ABTOpBI, 3aryaBue W3natenscrBo, | Kon-Bo On. agpec
JI1. | [IBeTKOB Temmomaccoobmen: Yueb. mocobue st | Mocksa: MOU, 51
1 .0, BY30B 2005
I'puropnen
b.A.
7.1.2. JlonosiHuTEIBHAS JIUTEPATypa
ABTOpBHI, 3aryaBue WznarenscrBo, | Komn-Bo On. aapec
JI2. | Komkun TemmooOMeHHbIE armapaThl | Mockaa: 10
1 |BK, TETIOHOCHUTEIH (TEOPHS M pacydeT): MamuHocTpoeH!
Kanuaun yuaebHOe ocobue e, 1971
3.K.
7.1.3. MeToauueckue pa3padboTKku
ABTODBI, 3ariaBue H3paTenbcTBO, Koi-Bo D11 azmpec
JI3. | ®ensiea B.H. | [IpomebinieHHbIC Bparck: bpI' TV, 20
1 TEIIOMAacCOOOMEHHBIE MPOIECCHI U 2000

ycraHoBKku: Pabouas mporpamma,
METOANYECKUE YKa3aHUsl, IIPAKTHIECKHE
U KOHTPOJIBHbIE 3aJaHUs

JI3. | ®enseBa Temmomaccoobmen. Onpenenenue Bparck: bpl'VY, 29
2 |B.H., PenseB |ko3¢dunmenTa TeIIO0TAAYH IPH 2009
AA. €CTECTBEHHON KOHBEKIUH Ha

oborpeBaeMoM LWIHHADE:
Meroaudeckne yka3aHUs MO
BBIITOJTHEHHIO JJAOOPATOPHBIX PaboOT

JI3. | DenseBa Tennomaccoobmen. OnpeneneHue Bparck: bpl'V, 125
3 |B.H., ®ensieB | koddduipenTa Temionepenadn npu 2011
AA. TEYCHUH KUJIKOCTH B TpyOe (Tpyda B
TpyOe): MeToIecKne yKa3aHusI
JI3. | KoBanenko Tennorexnuka. MccnenoBanue Bparck: bpI'VY, 85
4 |N.B. TEII000MEHa U3ITyYeHHUEM: 2011

MCTOANYCCKUC YKa3aHHUs 11O
BBITTOJTHEHHIO TAOOPaTOPHOIT paboTHI

JI3. | ®ensera Temmomaccoodmen. Onpenenenue Bparck: Bpl'VY, 27
5 |B.H., ®ense | ko3¢ duiienta TemionpoBoIHOCTH 2012
AA. MeTaJula: METOANYECKHE YKa3aHus 110
BEITIOJTHEHUIO J1a00paTopHON paboTHI
JI3. | ®ensera Temnmomaccoodmen. Onpenenenue Bparck: bpl'VY, 69
6 |B.H., Kod(QULIMEHTa TEIUIO0TAAYH IIPH 2013
Muxonan BBIHY>KJICHHOM KOHBEKIMH BO3/1yXa:
H.H. METOOUYECKHE YKA3aHUS 110

BBIITOJTHEHHIO JTAOOPATOPHOIT paboTHI

7.2. Ilepeyenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTu ""UnTepHet"




31 | OnexrponHas 6ubnanorexa bpl'y http://ecat.brstu.ru/catalog

32 | DnexTpoHHO-6MOMHOTEYHAs cucTeMa «V3gaTenscTBO http://e.lanbook.com
«JIanp»

7.3.1 Ilepevyens NporpaMMHOro obecrevYeHust

7.3.1.1 [ Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.2 | KOMITAC-3D V13

7.3.2 IlepevyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | UCC "Kopekc". THpOpManmOHHO-CIIpaBOYHAs CUCTEMA

7.3.2.2 | CnpaBouHo-nipaBoBas cuctema «Koncynbrant [Tnrocy

7.3.2.3 | Undopmaronnas cucrema "EnuHoe OKHO JOCTyna K oOpa3oBaTelbHBIM pecypcam”

7.3.2.4 | Hayunas >nextponHas 6ubnuotexa eLIBRARY.RU

7.3.2.5 | HanmoHamnsHas snekTporHas 6udmmorexka HOb

7.3.2.6 | YauBepcuterckas nadopmarnmontnas cucrema POCCHUSA (YUC POCCHUA)

7.3.2.7 | «YHuBepcuteTckas 6ubdanoTeka online»

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHME JUCIIUITJIMHBI (MOZY JIS)

AymaTopust Hasnauenne OcHateHne ay 1uTopun Bug 3ansartus
1223 JlaGoparopust oOeit OcHoBHOE 000pyIOBaHNE: J1ab
TEIIOTEXHUKH ABTOMAaTH3UPOBAHHBII CTEH/-TPEHAXKEP «ABTOHOMHAsS CHCTEMA

oToIUTeHHUs», JlabopaTopHas yCTaHOBKA ISl H3y4YEHHS IIPOLIECCOB BO
BIIQXKHOM BO31yXe, JlabopaTtopHast yCTaHOBKa JUIsl H3y4YEHHS
TEMI000MEHa MPU Pa3ITHYHBIX PEXKUMAX KUIEHUS KHIKOCTH,
JlabopaTopHast ycTaHOBKa JUIsl W3y4dEHHS TEINIOOOMEHA H3ITydYeHHUEM,
JlaGopaTopHast ycTaHOBKa JUISl HCCIIEOBaHMUS TEIUIONEpeiadn «Tpyda B
Tpy6e», Ctenn «Omnpenenenne yaeabHON TEIIIOEMKOCTH BO3AyXa pH
IIOCTOSIHHOM JaBJICHHH METOJIOM IPOTOKa», ABTOMaTU3UPOBAaHHBII
xommbrotepsl Intel(P) Celer CPU 240 GHz/228 MB -3 mwrt.; Intel 2.6
GHz/RAM-512Mb, JlabopaTopHast ycTaHOBKA JUIsl OIpEIEIICHHS

K03 (HUIMEHTA TEIUIOOTAAYH IPH CBOOOJHOM KOHBEKIINH,
JlaGoparopHas ycTaHoBKa Ui onpeaeneHus teroémkoctu (P=const),
Yuebnsiii crenn «Onpeaenenne k03 HUIHEeHTa TEIUIONPOBOIHOCTH
MeTasay, CTeHa 1abopaTOpHbIH, Y 4e0HO-IeMOHCTPAIIHOHHBIN
KOMIUTeKC « TexXHuuecKast TepMOANHAMHKA. TerioMaccooOMemn».
JIOTIOJTHUTEIBHO:

MapxkepHas nocka - 1 wr.

VYueGHast MeOens:

Kommuiekt mebenu (mocagouHbIx Mect) - 14 mT.

Kommiext me6enu (mocazoyHbIX MecT) U1 penogaBarens — 1 ImT.

0002* JICKIIMOHHASI Ay AUTOPUSI VYueGHas Mebenb Jlek
1346 VYueGHast aytuTopHs OcHOBHOE 000pyIOBaHHKE: Ip
(MUCTUICHHBIN KITacc) Cuctemusiit 610k CPU 5000/RAM 2Gb/HDD250Gb/2Gb- 16 mit.

Mownwutop TFT 19" LG L1953S-SF- 16 mr.

WntepaxtusHas nocka SMARTBoard 6801 (77"/195,6 cm) - 1 mT.
IIpoexrop mynpTuMeauiinbii Topropoil Mapku "CASIO" monens XJ-
UT310WN c HacrennbsM kperuieHueM CASIO YM-80 - 1 mwr.
ITpuntep HP LaserJet P300S - 1 mrt.

KommyTtarop D-link DES1026G - 1 mt.

VYyebHas MeOenb:

Kommaekr mebenu (mocamounbix Mmect/APM) — 32/16 mir.

Kommext meGenu (mocagoyHbIX MECT) U MpenogaBaTens — 1 mr.

2201 YUTAIBHBIN 3211 Nel Komrutekt mebenu (1mocagouHbIX MECT) Cp
Cremnaxu

Komrmnekt mebenu (mocaiouHbIX MecT) 1uist ONOIHoTeKaps
BricTaBouHbIe MIKa(bI

K i5-2500/H67/4Gb (MmoruTop TFT19 Samsung) (10mrT.);
npunrtep HP Laser Jet P2055D (1mut.)

9. METOANYECKHUE YKA3ZAHUWA JJISA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIS)

JucuuminHa TerioMaccooOMeH HalpaBieHa Ha 03HAKOMIICHHE C OCHOBHBIMH IPOLIECCaMH [IEPEauH Teria B Pa3InuHbIX
CHCTeMaX U MaTepualax (TeIUIoNpPOBOJHOCTh, KOHBEKTHBHBIN TEINIOOOMEH, PaHAI[MOHHBIN TEIIIO0OOMEH, TCIUIO0TAAYA U
Terionepeaada. ); Ha MoTy4eHHe TEOPETHUSCKUX 3HAHUI U NPAKTHYECKUX HABBIKOB MO IMPOBE/ICHUIO TEIUIOBOTO U THPABINYECKOTO
pacu€ToB MOBEPXHOCTHOI'O MHOIOXOZ0BOI0 KOXKYXOTPYOHOTO TEMIIO0OMEHHOTO armapara.

W3yyeHne QUCHHUIUIMHBI TEIIOMACCOOOMEH MPEeyCMaTPUBACT:

JICKLIUH,

nabopaTopHbIe PabOTHI,

IpakTHIEeCKUe paboThI;

KOHTPOIIBHYIO PaboTy,




CaMOCTOSATENBHYIO PaboTy,

9K3aMeEH.

B xone ocBoenus paznena | «Crioco0s!I TemIoo0MeHa» CTYAEHTHI JOIDKHEI YSICHUTh: OCHOBHBIE IPOIECCH IIepeayun Teria
(TenyonpoBOAHOCTH, KOHBEKTUBHEIH TETIOOOMEH, paANalliOHHEIA TEIIO0OMEH), a TaK K€ OCHOBHBIC KOJIMYECTBEHHEIE
XapaKTepPUCTUKU Mpolecca nepeHoca Tera (KOJIHMYeCcTBO TeIIa, TEIIOBOIl MOTOK, INIOTHOCTh TEIIOBOTO MOTOKA, MOIIHOCTb
BHYTPEHHUX HCTOYHUKOB TEIIA).

B xone ocBoenus paznena 2 «uddepeHnnansHoe ypaBHEHNE TEIUIOPOBOIHOCTH | ero pemeHns; Cuctema auddepeHmanbHbIX
ypaBHEHHH KOHBEKTHBHOT'O TEIII000MEHa» CTYAEHTHI JOJKHBI YACHUTH U depeHnnaaIbHoe ypaBHEHNE TEIIONPOBOJHOCTU U
copmMupoBaTh 00IIee NPECTABICHUE O METOJIax PEIICHUS 33/1a4 TeIIONPOBOIHOCTH.

B xone ocBoenus paznena 3 «[IpumeHeHne METOIOB TOZOOHS U pa3sMEPHOCTEH K H3YUSHHMIO TIPOIIECCOB KOHBEKTHBHOTO
TETIIO00MEHa» CTYAEHTHI JOJDKHBI YACHUTH: YCIOBUS IMOXO0HMS (PU3NYECKUX IMPOLECCOB, CBOMCTBA MOJOOHBIX MPOILECCOB U
OCHOBHBIE KPUTEPUH TEINIOBOTO MOJOOMUS.

B xoze ocBoenus paznena 4 «Temnooraada u rupaBIndecKoe CONPOTUBIICHHE IIPU BEIHYKJICHHOM TEUCHUH B KaHAIaX, 00TEKaHUH
TpyOBI U IMy4Ka TpyO; pacdeT K03(h(PUINEHTOB TEIUTOOTAAYH PH CBOOOIHONW KOHBEKIIMI CTYICHTHI IOJDKHBI YSICHUTS!
O0COOCHHOCTH TEYeHMs MU TeIUI00OMeHa B TpyOax (JJaMHHApHBIN U TypOyJIeHTHBIA PEXXUMBI, YIACTKH THAPOAUMHAMUYECKOH U
TEMJIOBON CTaOUIIN3alUY, CTAOUIN3UPOBAHHOE TEUEHUE), METOIBI PacuéTa TEMIO0TAAYH P PA3IUYHBIX YCIOBUIX U PEXKUMAX
TEUCHHS.

B xone ocBoenus paznena 5 «TemmooOMeH nmpr (a3oBBIX IPEBPALICHUSIX)» CTYICHTHI TOJDKHBI YSICHUTB: YCIOBHS HEOOXOIUMBIE [UIS
KOHJICHCALlUH Mapa, pacuéTHbIC ypaBHEHH U1 Kod((dUIMEeHTa TEeMIOOTAAYM | €ro 3aBUCUMOCTb OT Pa3HUHbBIX 1apaMeTpoB, a
TaK K€ MPOLECC U PEKUMBI KMIIEHUSI.

B xone ocBoerns paznena 6 «TemnooOMeH H3TydeHHeM» CTYICHTHI JOJDKHEI ySICHATh: OCHOBHBIE ITOHATHA: TIOTOK M3JTy9eHHUS,
MOBEPXHOCTHAS U CIEKTpajbHAS IUIOTHOCTh IOTOKA M3ITyYCHUS, MHTEHCUBHOCTD (SPKOCTh) U3IIyUCHNUs], B3aUMOJICHCTBHE Tela ¢
u3NyueHueM (IMOTJIOMIEHHE, OTPaXKEHHUE, IPOIYCKaHUE), aOCOIIOTHO YEPHOE U CEPOE TETIO.

B xone ocBoenms paznena 7 «CI0KHBIH TETIIOOOMEH» CTYICHTHI IOJDKHBI YSICHUTE: CIIOCOOBI ITepeiadn TeTIa P CI0KHOM
TETIIO00MEHeE, a TaK XKe YHCICHHBIC METOMBI PEIICHHS 3a/1a4 TEIUIONPOBOIHOCTH.

B xone ocBoenus pasnena 8 «MaccooOmeH: IToTok Macchl KOMIIOHEHTa; BEeKTOp MIOTHOCTH MOTOKA MACCHD) CTYJEHTHI JOKHBI
YSICHUTb: TIPUHIUII KOHBEKTHBHOTO TEIIOOOMEHA KaK COBOKYITHOCTh MOJIEKYJISIPHOTO M MOJIIPHOTO HMEPEHOCa; MpOoLece
TETIOOTAAYX B OJHO(DA3HBIX KUIKOCTIX U IPH (Pa30BBIX NPEBPAIICHUAX, IPH BBIHYKICHHOH U €CTECTBEHHOH KOHBEKIIUH;
HOHSTHE O TEIJIOBOM IOTPAaHUYHOM CIIO€ U CBSI3b C THAPABINYECKHM IOTPAaHUYHBIM CIOEM; JAMUHAPHOE U TypOyJIeHTHOE TeUCHUE
JKHJKOCTH, CBA3b PEXKUMA TEUEHUS C TEMI0O00OMEHOM.

B xone ocBoenus paznena 9 «MomnekyisipHas 1udQy3us: KoHIeHTpaonHas 1uddy3ns, 3akoH ®uka; Tepmo- u 6apoanddpysns;
MaccooTaa4ya; MaTeMaTH4ecKoe ONMCaHNe U aHAJIOTHS IPOIECCOB MACCO- U TEINIOOOMEHa» CTYIEHTHI JOIKHBI YICHUTh: OCHOBHBIC
MIOJIOKEHUST TEOPHH MaccooOMeHa (KOHIIEHTpaluOHHas, TepMo- U Oaponuddysus, 3akon duka); kosbounment auddysuu;

I dy3MOHHBIH ITOrPaHUYHBIN CIIOH, €ro ONMCaHKe; TPAHMYHBIC YCIIOBHS Ha IIOBEPXHOCTH pazzaena (a3; IpUMEHEHNUE TEOPHU
nomo0us K mporeccaM MaccooOMeHa, OCHOBHBIC YHCIa MOJ00MA. AHAJIOTHS ITPOIECCOB TEIUIO - M MacCOOOMEHa.

B xone ocBoenus pasnena 10 «TermmomaccooOMeH; TEIUIOTHAPABINYECKHI pacyeT TeII0O0OMEHHBIX alllapaToBy» CTYAEHTHI JOJKHEI
YSICHUTB: Ha3HaYEHHE M KIacCU(UKaUs TEIIIOOOMEHHBIX allllapaToB; OCHOBBI TEIUIOBOTO U I'MAPABINYECKOI0 Pacy&éToB
TETJIOOOMEHHHKOB: TIPOSKTHBIH W TIOBEPOYHBIN pacUETHI.

IIpu moAroTOBKE K 3K3aMEHy PeKOMEHIYeTCsl 0c000e BHUMAaHHE yAEIHTh CICAYIOINM BOIIPOCaM: OCHOBHBIE CIIOCOOBI
Teroo0oMeHa; cuctema AuddepeHaabHbpIX ypaBHEHUH KOHBEKTUBHOTO TEIUIO00OMEHa; MPUMEHEHHE METOA0B OA00US 1
Pa3MEpHOCTEH K M3YUCHHUIO IIPOLIECCOB KOHBEK-TUBHOTO TEIUIOOOMEHA; pacdeT KO3 (PUIINEHTOB TEIUIOOTAAYH IIPH CBOOOJHON
KOHBEKIIMH; TETIIO00OMEH MpH (a30BBIX MPEBPANICHUAK; TETIO0OMEH H3ITy4eHUEM; CIIOKHBIN TETT00OMEH; MacCOOOMEH;
MoJeKyspHas Auddy3us; MaccooTaavua; Ha3HaYeHHe U KJIacCU(HKALU TEIUIOOOMEHHBIX aIlllapaToB; OCHOBBI TEINIOBOTO
THIPABINYECKOT0 PacuéToB TEMIOOOMEHHUKOB: MPOEKTHBIN U MOBEPOUHBIN PaCUETHI.

B mporiecce mpoBeneHUs MpakTHYECKUX 3aHATHH IPONUCXOINT 3aKpeIUIeHNe 3HAHUH O CTAI[IOHAPHON M HeCTallMOHAPHOM
TETIONPOBOHOCTH B IUTACTHHE IIWIMHAPE U B TETaX KOHEYHBIX Pa3MEPOB; KPUTHIECKOM ANAMETPE TETIIOBOH H30JISIUN TPYOBI;
TEeMJIO0O0TAaYa PH JJAMHUHAPHOM U TypOyJIEeHTHOM OOTEKaHHH IIOCKOH MIACTHHBI, IIPU BBIHYKAECHHOM MONEPEYHOM 00TeKaHUU
OT/ZIENIbHBIN TPYO U TPYOHBIX ITyYKOB, IIPH BBIHYJICHHOM JIBHJKCHHUHM JKHJKOCTH B TPYOax, IIPU CBOOOJHOM JIBIXKEHHUH XKHUIKOCTH,
TIpY KUIICHUH OJHOKOMIIOHEHTHOH *XHUAKOCTH; HHTEHCH(HKAIINH ITPpoIiecca TEIUIONepeiadl ¢ TIOMOIIBIO OpeOpeHHs; TeII000MeHe
U3IIydeHHueM. A Tak e OIpe/iesIeHHe MOBEPXHOCTeH Harpesa TeII000MEHHBIX alapaToB MPH NPSMO U IPOTHBOTOKE; HOPAIOK
TEMJIOBOTO U THAPABIMYECKOTO PACUETOB U OCHOBHBIE JTAIlbL.

B mporiecce mpoBeneHus 1a00paTOpHBIX paboT MPOUCXOANT GopMHUpOBaHNE YMEHHUH M HABBIKOB PEaM3allii ONpeIeIICHIE
K03(hHUnIMeHTa TEIIONPOBOJHOCTH TEIION30IAIMOHHOTO MaTepraia M MeTaa; ompesesneHne Ko3(GUIneHTa TeII00TAAYN IPH
BBIHYX/ICHHON M €CTECTBEHHON KOHBEKIUM BO3[yXa; OmpejencHue kod(hGHUIueHTa TemIonepeaadu Npyu TeIeHNH KUAKOCTH B
TpyOe; ucciesoBaHnE TEINI0O0OMEHA H3ITyUYCHUEM.

Pabora ¢ nmurepaTypoit SBIseTCs BKHEHIIIUM JIEMEHTOM B MTOMYYSHUHW 3HAHUH 110 muctuiuinHe. [Ipex e Bcero, HEOOX0MMO

BOCIOJIb30BATHCSI CIIUCKOM PEKOMEHIYeMOMH 10 JaHHO! TUCHUIIINHE TUTepaTypoil. JoIOoTHUTEIbHbIE CBECHUS M0 H3y9aeMbIM
TeMaM MOJKHO HailTu B neproandeckoil neuatu u MHTEpHeTE.

ITpemxycMoTpeHO MpoBeIeHNE Ay JUTOPHBIX 3aHATHI (B BUIE IPE3CHTALNH, TPOOJIEMHOHN JIEKINH, JICKIINH C 3aITaHHPOBAHHBIMHU
OomuOKaMH) B COYETaHUH C BHEAYIUTOPHOU PabOTOM.
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