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[IporpaMMa BCTYNMUTENBHOTO MCHBITaHUSI COPMUPOBAHA HA OCHOBE (eepatbHbBIX
rocyAapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BBICILIETO 00pa30BaHUS.

dopma npoBeaeHNs UCTIBITAHUS:

BerynurenbHOE HCTIBITAHUE IO HAIIPABJICHUIO IOATOTOBKY ACIIUPAHTOB « DJIEKTPO- U
TEIUIOTEXHHUKa» TPOBOJUTCS B BHUJAE coOeceoBaHUs C 00sA3aTelbHBIM O(OpMIIEHUEM
OTBETOB Ha BOMNPOCH OmiieTa B MUCbMEHHOM BHjie. CoOeceoBaHUE MPOBOAUTCS C LENbIO
BBISIBIICHUS Yy aOUTypHeHTa o00bEMa HayuyHbIX 3HaHWM, Hay4YHO-UCCIIEJOBATEIbCKUX
KOMIIETEHIIUM, HABBIKOB CHCTEMHOI'O M KPUTHYECKOTO MBIIUIEHUS, HEOOXOAUMBIX [IJIs
oOyudeHusl B acnupaHtype. AOUTYpUEHT NOJDKEH NOKa3aTh NMPO(ECCHOHAIBHOE BIIAJCHHE
TEOpHEN M MPAKTHKOM B NPEIMETHOM O0JacTH, MPOJAEMOHCTPUPOBATH YMEHHE BECTH
HAy4HYIO JUCKYCCHUIO.

CTpyKTypa HCHIBITAHMS:
HcnbiTaHre COCTOUT U3 OTBETOB HA BOMPOCHI OUJIETA U JIONIOJTHUTEIBHBIE BOIIPOCH B
paMKax mporpaMMbl BCTYIUTEIBHOTO UCTIBITAHUS.

Kpurepuu oueHku pe3yibTaToB HCIIBITAHHS

OlLeHKa «OTJIIMYHOY CTABUTCS MPHU CIEIYIOUIEM YCIOBUHU:
JaHbl HMCYEpIIbIBAIONIEe W OOOCHOBAaHHBIE OTBETHI Ha BOMPOCH, TOCTABJICHHBIC
9K3aMEHAIIMOHHOM KOMUCCHEH;

O11eHKa «XOPOIIIOY» CTABUTCS IIPH CICAYIOMINX YCIOBHUSIX:
1. maHBl TMOJHBIC, JOCTAaTOYHO TIyOOKHME M OOOCHOBAaHHBIC OTBETHI Ha BOIPOCHI,
IMOCTABJICHHBIC YK3aMEHAIITMOHHOM KOMHCCHUEH;
2. OTBETHI HAa BOIPOCHI JAIOTCS TOJIHO, HO JIOTHYECKAs MOCIe0BaTeIbHOCTh HE BCEraa
coOJIrofaeTcs.

OlneHKa «yJIOBJIETBOPUTEIIBHO» CTABUTCS MPHU CICAYIOUINUX YCIOBUSIX:
1. naHbl B OCHOBHOM IPaBWIbHBIE OTBETHI HA BOMPOCHI, TOCTaBJICHHbIS
AK3aMEHAIIMOHHOM KOMHCCHEM;
2. OTBETHl Ha BOMPOCHI JTAIOTCS B OCHOBHOM IIOJIHO, HO TIPU CJIa0OM JIOTHYECKOM
0o(OpMIICHUH BHICKA3bIBAHHIA.

OHCHKa «HCYIOBJICTBOPUTCIIBHO» CTABUTCA B CJIydadc, KOT'Jd HC BBIIOJHCHBI YCJIIOBUS,
IMO3BOJAIOIINEC ITOCTABUTHL OLCHKY «YIOBJICTBOPHUTCIILHO).

Pemenus BKSaMeHaHHOHHOﬁ KOMHUCCHUH IIPUHUMAIOTCA OOJBIIMHCTBOM T'OJIOCOB.



Bonpocs! 17151 IOATOTOBKHU K BCTYNUTEIbHOMY HMCIIBITAHUIO
HanpasJienue:

13.06.01 «21eKTpo- ¥ TEMIOTEXHUKAY

Ipoduns (nanpasienHocTs): 01.04.14 Temnodusrka u TeopeTHyecKas TEIIOTEXHUKA

1. TEPMO/IMHAMUKA

1.1 TepmoauHamMuuecKue CHUCTEMbl. [epMOJUHAMHUYECKHE IepeMeHHble. ['OMOreHHble U
rereporeHHble cucrembl. [locTynarsl TepMoaMHaMUKU. PaBHOBECHbIE M HEpPaBHOBECHBIE
TJI-cocrostHus. YpaBHeHUs! cocTosiHUS. TepMmoaunHammueckue kKodpduiueHTsl. OCHOBHBIE
TEPMOJAMHAMUYECKHE MTPOLIECCHI.

1.21lepBoe Hauamo TepMOAUHAMHUKHU. [IpUHIUMI SKBUBAJIEHTHOCTH TEIJIOTHI U pPalOTHI
Xumuueckui moreHuuan. Bropoe Havano. OCHOBHOE YpaBHEHHME TEPMOJIMHAMUKHU.
OObpatumsbie 1 HeoOpaTuMble mpouecchl. OCHOBHOE HEPABEHCTBO TEPMOJMHAMUKU. TpeThe
Haya’lo.

1.3Meton TepMOIMHAMUYECKHX IIMKJIOB. MeToA TepMOAMHAMUYECKUX IOTEHIIMAJIOB.
TepMonrHaMuyeckue MOTEHIMABI CIOKHBIX CHCTEM U CHUCTEM C MEPEMEHHBIM YHCIOM
yactull. Juddepennmanbuple ypaBHEHUS TEPMOJMHAMUKM B YACTHBIX IMPOU3BOJAHBIX.
Metoa TepMOIMHAMUYECKOTO TTOJJO0HSL.

1.4Heo6xonuMmble yCIOBHS paBHOBECHs. YCTOWYMBOCTh paBHOBecHs. PaBHOBecue B
rereporeHHoi cucteme. [IpaBuno ¢a3 ['mb60ca. Xumnuueckoe paBHOBECHE.

1.5Knaccudpukanus ¢a3zoBeix nepexonoB. Pa3zoBble Mepexo]bl MEPBOTO poja. YpaBHEHHE
Knaneiipona-Knay3uyca. ®da3zoBble mnepexosl BTOPOro poja. YpaBHeHHME OpeHdecrta.
Ilepexox  skuakocth-map. OO6nactb JByX(a3HbIX cocTosHuM. Kpurtuueckue wu
JTOKPUTHUYECKHE SIBICHUS.

1.6 O00O0IIeHHBI [WUKJI TEIUIOBBIX jABHTrareneid. OOpaTHMble TUKIBI TEIUIOBBIX MAIIWH.
[Tokazarenu 3¢(HeKTUBHOCTH OOpAaTUMBIX HUKIOB. L[UKIBI X0MoaMIbHON MammHbl. [{ukin
TEIUIOBOTO Hacoca. CykaThe ra3oB B KOMIIPECCOPE.

1.71wuxkn  Kapno. Iukn Penkwna. Ilukn ¢ OpOMEXYyTOUHBIM —TMEPETPeBOM  Mapa.

PeFeHepaTI/IBHI)Ie OUKIIBI. HI/IKJ’IBI AACPHBIX DHEPIE€TUYCCKUX YCTAHOBOK.

2. OCHOBHBIE 3AKOHOMEPHOCTHU JABWXEHUA XKUAKOCTU U T'A3A

2.1 HeBs3kast )KHIKOCTh. YpaBHeHUE Dityiepa, ypaBHeHue bepHymn. be3BuxpeBoe aBUKEHNE
HEBA3KON HeC)KMMaeMOW uIkocTh. lloTeHumansHOe oOTekaHue Teil. HBITOHOBCKas

KHUAKOCTb. 3aKOH Bsi3koro TpeHus: Hetorona. Ypasuenue HaBoe-Ctokca. HeHbroTOHOBCKHE



KUJKOCTHU. Y CIIOBHSI OJHO3HAYHOCTH B THJPOJIMHAMUKE.

2.2 Bsa3kocTHBIA pexkxuM TedeHus. [loHATHE O MOrpaHMYHOM cjoe. YPaBHEHHUS JIAMHHAPHOTO
norpanuyHoro cnos. Ilorpanuunbii cioii Ha minactuHe. OCOOCHHOCTH TEUEHUS B
IIOIPaHUYHOM CJIOE C IIPOJIOJIbHBIM I'PAIUEHTOM JIABJICHUS. Y CTAHOBUBILIEECS JJAMUHAPHOE
TE€YeHHE KUAKOCTU B TpyOax. [lomHOe runpaBinueckoe CONpOTUBICHUE TPYObl M KaHaa.

2.3 HeycTOWYMBOCTh JTAMUHAPHOTO TEUCHHS U BO3HUKHOBEHHE TYpOYJICHTHOCTU. Y PaBHEHUS
PeiiHonpica  ocpenHEHHOTO TypOysneHTHOro JBMkeHus. Ilomysmmupuueckas Teopus
TypOynentHoctu I[lpanarnsa. YHuBepcanbHbIN NPO(HIbL CKOPOCTH AJI TeUEHUN BOIU3U
[NAJKAX U [IepOXOBaThIX MOBepXHOCTe. TypOyneHTHbII TMOrpaHUYHBINA  CIIOM.
'mapaBnrueckoe COMPOTUBIICHWE TIAJKUX M IIEPOXOBaTHIX Tpyd. MeToasl pacuera
YCTaHOBHMBIIUXCS TYpOYJICHTHBIX TEYEHHWH B KaHaJlaX C MPOU3BOJIBHOW (QopMoit
MONEPEYHOr0 ceueHusi. MecTHbIe THIpaBIMYEeCKUe CONPOTUBIICHUS. TeueHue KUAKOCTH B
TIOPUCTOM CpEJIE.

2.4 YpaBHeHUSI BBICOKOCKOPOCTHOTO TOTPAHUYHOTO CiOs. YacTHBIE pelIeHus ypaBHEHHS
sHepruu. AnuabatHas — TeMIeparypa  CTCHKH, KOA(D(UIMEHT  BOCCTAaHOBJICHUS.

Pacnipenenenue ckopocTel U TemMiepaTyp B IOTpaHUYHOM ciioe. TpeHne n TernooTaaya.

3. TEOPUA TEIINIOOBMEHA
3.1 TermonpoBOAHOCTH

3.1.1  TemnoBoii MOTOK. YpaBHEHHE TEIIONMPOBOAHOCTH. HavabHbIe U TpaHUYHBIE
yCIIOBHUSL.

3.1.2  CrauuoHapHas TEIUIONPOBOAHOCTb. KpaeBble 3a1aun Uil MPOCTEHIINX Tell.
OO6beMHbIe U TOBEPXHOCTHBIE HCTOUYHUKH TEILIA.

3.1.3  HecranmoHapHasi TEIUIONPOBOAHOCTh. METOIBI  pEHICHUS  JTMHEWHBIX
KpaeBbIX 3ajad. [Ipocreiiiue 3a1aun 111 KOHEYHBIX U OECKOHEUHBIX 00acTeil.

3.14  HenuneiiHple 3aauyd  TEIUIONPOBOJHOCTH. ABTOMOJEIbHBIE PELICHHUS.
TennoBbIe BOJIHBL.

3.2 KoHBEKTUBHBIH TEIIIOOOMEH.

3.21  VYpaBHeHHe, HAYAbHBIC ¥ TPAHUYHBIC YCIOBUS. Y CIIOBUS CONPSIKCHHUS.

3.22 Meronsl mogo0Ms W pa3MEpHOCTH B TeOpHH TemioooMeHa. Kpurepun
nmoaoOus W ux ¢usudeckuid cmbicha. Kputepuanbaple ¢GoOpMymnbsl I pacdera
Terootayu. Termmooriaya mpu cBOOOHON 1 BBIHYK/IEHHON KOHBEKITHH.

3.2.3 TemnooOMeH B JaMMHApHOM MOTPaHUYHOM ciioe. [lorpanuyHblii cinoil Ha

IUIOCKOM  TUIaCTHHE, TpPEeHHWe W TeliooOMeH TMpu OOTEeKaHWW IIIACTHUHBI



HEC)KUMAEMOH  KUAKOCThIO. [IpuOMmKeHHbIE METOIBl PpEIICHUs YpaBHEHUH
MOTPAHUYHOTO cJ10s1. IHTerpaibHble COOTHOILICHMS.

3.24  TypOyneHTHBI TOrpaHUYHBIA CIOH. YcpeaHeHHble ypaBHeHHs. [Ipoduins
ckopocTu. Bszkuii noncnoit. TemnooOMeH u TpeHue npu TypOyIeHTHOM 00TEeKaHUU
IIJIOCKOM IUIACTHUHBL.

3.2.5 [EcrecTBeHHas KOHBEKIMSI B 3aMKHYTBIX oObeMax. TemrooOMeH mpu
COBMECTHOM JIEMCTBUU €CTECTBEHHOW U BBIHYKJICHHON KOHBEKIIHIA.

3.3 TeriooOMeH npu KUIIEHUH.

3.3.1 Tepmoaunamuka KkureHus. lleperpeBbl TEIUIOOTHAIONICH ITOBEPXHOCTH.
KpuTtnueckuii 3apoapl napa, HeHTpbl HapooOpa3oBaHMUsL.

3.3.2 KpuBas kunenus. Kpusuc kunenus B OonbiioM oobeme. ['mapapimmueckas
teopus C.C. Kyrarenanaze.

3.4TuaponrHaMuKa U TETIOOOMEH JIBYX (Da3HBIX TTIOTOKOB

341 CrpykTypa W pEeKUMBI TeueHHs IByX(a3HbIX MOTOKOB. Ilapamerpsl,
XapaKTepU3yIOIUe COCTOsIHUE JByX(a3zHoro mnoToka. Mogenn JByx¢a3HbIX
TEUEHUN. Y PaBHEHUs COXPAHECHHUS.

3.4.2 Meronsl W CpeAcTBa TUArHOCTUKU JBYX(a3HBIX MOTOKOB. BHyTpeHH:SA
CTPYKTypHasi HECTalMOHAPHOCTb W HEPAaBHOBECHOCTh JBYX(a3HOTO IMOTOKA.
VctuHHOE napocoaep kaHue.

3.4.3 Ilepenan naBiaeHus B AByX(a3HOM MoTOKe. MeToJbl oNpeneneHus: NoTephb
JaBlIeHHs, OOYCJIOBIEHHBIX TpPEHUEM. [ MApPOJMHAMUYECKHE HEYyCTOWYUBOCTH
NBYyX(a3HbIX TEUCHUH.

344  Mexanu3mbl TermioooMeHa B JByX(azHOM moToke. OCHOBHbIE (DaKTOPHI,
OTpeNIeNIAIONNe HHTEHCUBHOCTh TEIUIOOTAaud. TeruiooThaaya Npu KUIEHUHM B
KaHaax >KAIKOCTH, HEJOTPETON IO TeMIepaTyphbl HachlmeHus. TerooTaada mpu
KUTICHUW HACBHIMIEHHONW KHUIAKOCTH. Temio- W MaccooOMeH TMpH JUCTIEPCHO-
KOJIBLIEBOM TEUEHHH.

3.45  TemnooOMeH MpH KUIIEHUH KHUJIKUX METAIJIOB.

3.4.6 Kpmsuc TeruiooOMeHa MpH KHUIIEHUH >KUIKOCTH B OOJBIIOM O0BeMe |
kaHamax. Mexanm3smbl  kpusuca.  OcHOBHBIE  (DaKTOpPBI,  ONPEACIISIONINE
KPUTHYECKMM TEIJIOBOM IIOTOK M TIPaHUYHOE Iapocojep:kaHue. BimsHue
HEPaBHOMEPHOCTH TEIUIOBBIJICICHUSI B KaHaje Ha KpH3HC TeruiooOMeHa. Kpusuc
TeriooOMeHa B cOopkax crepxkHed. Kpusuc TtemiooOMeHa Tpu KUIIEHWHU B

HECTAllMOHAPHBIX YCIIOBHAX.



3.4.7 TennooOMeH B 3aKpH3UCHON 00macTH. PeXMMBI MOBTOPHOTO CMavYMBaHUS

TEIII00TAatoIeH moBepxHocTH. Kputnueckoe ucreyenue AByxdasHoit cmMec.
3.5 TermooOMeH npu MCTIapEHUH U KOHICHCAIIHH.

3.5.1 Temnoornaua npu MICHOYHOM KOHJACHCALMM HA BEPTHKAIBHOW IJIACTHHE U
TOPU30HTAJIBHOM IWINMHApE. BiusHue HekoHIeHcHupyrouleiics MpUMecH rasa Ha
TETUI000MEH NPU KOHICHCAIIUH.

3.6 JIyuucThlii TEII000MeEH.

3.6.1 TepmoauHamuka paBHOBeCHOro TemiuoBoro usnydenus. Crektp Ilnanka.
PaauanmoHnHble CBOWCTBA MOBEPXHOCTEH.

3.6.2  VYpaBHeHUs IepeHOCAa W3IIYUYCHUS B PACCEHBAOICH, IOTJIOMAIONICH |
u3nyvaomeil cpere. IlpuOnmkeHHbIE METOIBI pEIICHUS YpaBHEHHs IepeHoca
u3nydyeHus. ['paHuuHbIe YCIIOBHS B MPUOIMKEHUH NMOTychEpUIecky PaBHOBECHOTO
U3ITy4YEHUs.

3.6.3  Pemenue ypaBHEHHUs NepeHOCA U3ITYUYEHUS B IUNIOCKOM CJIO€ PacCEeUBaIOLIeH,
MOMJIOIIAOIIEH W M3Jydarolled cpeapl B OPEANOJIONKECHHH  JIOKAIHBHOTO
SHEPreTUYECKOTO PABHOBECHS TIOJS H3IydeHHs U cpefpl. CKaukd IUIOTHOCTH
SHEPI'UU U3TY4YEHHUS Ha OTPaHUYMBAIOLINX TOBEPXHOCTSIX.

3.6.4  IlornomeHue M3IydyeHUs B ra3ax. MeXaHU3Mbl YHIMPEHHs CHEKTpPalbHbIX
auHui. ODQQexTuBHas IMMpUHA CHEKTpaibHONM JuHUU. CIUIOMHON CcHeKTp
MOTJIOLIEHUS B MH(QpaKpacHOW 00JaCTH BO BIaKHOM aTMocdepe.

3.6.5 Paccesnue wu3nyueHHMs Ha QUIYKTyalUsX IUIOTHOCTH M KOHIEHTpaluu B
CMecsiX M pacTBopax. PaccesHue M MOIIOIIEHHE H3IyYeHHUs Ha CHEpUUYEeCcKUX
YaCTHUI[AX MAJIBIX Pa3MEpPOB.

3.6.6 IlepeHoc wW3mydeHHWs] B ONTHYECKH AaKTHBHBIX cpeaax. OTpuaTenbHbBII
KOX(Q(QUIMEHT TMOTJOMICHUSI H3JIydYeHHs B TEPMOJUHAMUYECKH HEPaBHOBECHOM

cpene, it IByXypPOBHEBOW MOJENIH OCHUJUISTOPA.

4. TEIJIO®U3NYECKUE CBOMCTBA BEILIECTB U MATEPHAJIOB

4.1 BzauMopeicTBHE MEXKIy MOJIEKYJaMHU M CTPYKTypa BEIIECTBA. YPAaBHEHHE COCTOSHHSI.
Tennodusnueckne cBOWCTBA WICANBHBIX M pealbHBIX Ta30B. KuHeTHueckoe ypaBHEHHE
Bonbumana. I'azoBeie cmecu. Ternodpusndeckue mapaMmeTpsl ra30BbIX TEIUIOHOCUTENEH.

4.2 Ctpykrypa kuakocteil. TemmoBoe gaBmkeHue B kuakocTd. [lomysmmupuueckue

3aBUCUMOCTH IJI. pacyeTa TEIUIOBBIX CBOMCTB KUIKOCTeH. CTpyKTypa KpHUCTaUIOB U



10.

11.
12.
13.

14.

15.
16.
17.
18.
19.

peasibHBIX BenlecTB. KBasu4acTuipl B MeTajlaxX, AMIJICKTPHUKAX, MOJIYNPOBOAHHUKAX WU
CBEpPXIPOBOJHUKAX.  MexaHu3Mbl  paccessHUs  HOCUTENIEW  TEIIOBOM  DHEPIUU.
TemnonpoBoIHOCTS.

4.3 Terutou3snueckue CBOWCTBA peanbHbIX MaTepuanoB. [lonukpucramiyeckue, aMophHble U
KOMITO3ULIMOHHBIE MaTepuaibl. MeXxaHn3mbl I€peHOca B JMCIEPCHBIX M ITOPHUCTBIX
Matepuanax. ¢ ¢deKTuBHas TEIUIONPOBOJHOCTD.

4.4 DKCTIEpUMEHTAIbHBIE METOJbl W3MEPEHHUsl TeIIO(QU3NYECKHX IapaMeTpPOB BELIECTB U
Martepuanos. CralnoHapHble U HECTalMOHAPHBIE METObl. OCHOBHOE 3KCIIEPUMEHTAILHOE

O60py,Z[OBaHI/IC JJIA I/ISMCpCHI/Iﬁ IIPpU BBICOKUX, CPCAHUX U HU3KUX TEMIICpATypaX.
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