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BBEJIEHUE

Hacrosimass mporpamMma BCTYIMTEIBHOIO KCIBITAHUS B aCIMPAHTYpy 110 HAy4HOH
cnenuanbHocTH 2.4.8 «MalMHbl ¥ annapaThl, MPOLECChl XOJIOAWIBHON U KPHOTEHHON
TEXHUKH» OTpPakaeT COBPEMEHHOE COCTOSIHME JIaHHOW CIELUaNbHOCTH U BKIHOYAET
Ba)KHEHIIINE pa3/iesibl, 3HaHWEe KOTOPBIX HE0OX0AUMO ISl IIOCTYIIJICHHUS B aCIIUPAHTYPY.

B ocHoBy HacTosiiell MporpaMmel ITOJIOXKEHBI  ClleAylolue  JUCLMIUIMHEL
«TepMoguHaMUUeCcKue OCHOBBI TEXHHUKM HHU3ZKUX TeMIIEpaTyp ¥ KOHAUIHOHUPOBAHUSY,
«Kpuorennast TexHuKa», «XONOAWIbHAs TeXHUKa», «MalunHel M anmapaThl CHCTEM
KOHJIMLIMOHUPOBAHUS U JKU3HEOOECTIEUEHUS».

[Iporpamma paccMoTpeHa Ha 3aceqaHud  kKadenpsl Teoperwdeckod u  oOwiei
3NEKTPOTEXHUKH, TpoTokon Ne 9 ot 14.05.2025r.

COAEPXAHUE IMPOI'PAMMBI BCTYIIUTEJBHOI'O UCIIBITAHUS

Paznen [. Tepmonunamuka

IlepBBIif 3aKOH TEpMOJMHAMUKH. BHyTpeHHsi1  SHeprus.  TemjomnepeHoc U
CoBeplleHMe  paboThl — J1Ba  crnocoba W3MEHEHHs BHYTPEHHEW OSHEpruu Tena.
O06o0O0IIeHHbIE CHUJIBI W KOOPAWHATHI. DHTANIbIIWs, AHAJIUTHYECKHE  BBIDAKEHHS U
(GOpMYJIMPOBKM  TEpBOr0  3aKOHA TEPMOJMHAMHUKH. YpaBHEHHE IIEPBOrO  3aKOHa
TEPMOJUHAMHUKU ISl MPOLECCOB B 00BEMe U CTALlMOHAPHOM ITOTOKE.

Bropo#i u Tpetuit 3akoHbl TepMmoaMHaMUKH. [Iponeccel oOpaTuMble 1%}
HeoOparumble. TepmoanHamuueckue LHUKIbl. KBa3ULUKIBI U Pa3OMKHYTBIE IPOLIECCHI.
Koadduumentsl npeoOpa3zoBaHust AJs MPSMBIX M OOPAaTHBIX LHMKIOB. TepMUYECKHUiH
KIIZ[ mnpsmoro uwkina. OOGpatumbele U HeoOpaTUMble LUKJIbI. BHEIIHsAS U BHYTPEHHsS
HeoOpatumocTs. Ilukn Kapno. Teopema Kapno. @opMyJaupoBKH  BTOPOro  3aKOHa
TEPMOJUHAMUKUA.  DHTPOMMS.  DHTPOMHUMHBIE OUarpamMmbl cocTosiHus. KackanHbele u
pereHepaTuBHble LMKJIBL. Bo3pacTaHue OSHTPONMM B HeOOpaTUMBIX Ipoleccax.
Tepmoannamuueckas mikana temmnepatyp. O0beIMHEHHOE YpaBHEHUE BTOPOrO U IEPBOIO
3aKOHOB TEPMOJAMHAMHKH JJIsi CHCTeM B o00beMe M B IIOTOKe. OHTPONUS U
TEpMOJUHAMHUYECKAass BEpPOSITHOCTh. DJKceprus. Bumbl sKcepruu. DKCepreTUYecKuit
OanaHc cucremsel. Jxcepretruueckuit KIT/I.

Tennosasi Teopema HepHcra. DHTponus npu aOCOIIOTHOM HyJle TeMIlepaTryp.
CnenctBust w3 Tteopembl  Hepncra.  HenmocTuxumocTs — abOCOJMIOTHOrO — HYJISL.
Huddepennmanpupie ypaBHeHUs TepMoanHamMukd. CBoifcTBa mnojHoro auddepeHumana
QyHKUMM  cocTostHMsS.  YpaBHeHMs: MakcBenna. YacTHble NpPOU3BOAHbIE BHYTpEeHHEH
SHEPrUUd M HHTANbNUU. CBS3b MEXJY TEePMHUUECKHUMU © OCHOBHBIMU KaJTOPUUYECKUMHU
BeJIMYMHAMU. YacTHble MPOM3BOJHbIE TeryioeMKOcTed. CBsi3b MexIy H300apHOU H
M30XOPHON TEIIOEMKOCTAMU. Pacuer TepMOIMHAMMYECKMX CBOHCTB  BEIIECTB IO
TEPMHUUYECKOMY YPaBHEHUIO COCTOSHHS.

PaBHOBECcHE TepMOAMHAMUYECKHX cHCTeM U (a3oBble Mepexoibl. | OMOreHHble U
reTeporeHHble  TepMOAMHAMHUYECKHe  CHUCTeMbl. TepMoJuHAMHUYECKOe  paBHOBECHE.
Kpurepuu TEPMOJIMHAMHUYECKOTO paBHOBECHS OpU  Pa3IU4HbIX YCIIOBHUSIX
B3aMMOJEHCTBUS CHUCTEMBl C BHeEIIHeW cpenod. XapakTepucTuueckue (GyHKIHH,
M30X0pHO-U30TEPMUUYECKU W H300apHO-U30TEPMHUUECKAN MOTEHIHaN. Y paBHEHUS
['n66ca-I"'enpmromnbia. XUMUYECKUN MOTEHLHAN, O0OBbEIUHEHHOE YpaBHEHHE IIEPBOTO U
BTOPOrO  3aKOHOB TEPMOJMHAMHUKM JUIsl CHUCTEeM C MEPEMEHHBIM  KOJUYECTBOM



BellecTBAa. YCIOBHA YCTOWYMBOCTH W PABHOBECHS B M30JMPOBAHHOH crcTeMe.DasoBble
mepexoqbl B MHIMBHAYalbHBIX BElIECTBAX X B DPacTBopax. YcioBus (asoBoro
paBHOBecusi, mpaBmio (a3 ['u6G6ca. @a3oBble IEpexoipl MNEPBOro poja. YpaBHEHHE
Knaneiipona-Knaysuyca.

TepmoauHamuueckue CBOICTBa BEILIECTB. PeanbHble BEIIECTBA KaK
KOHJeHcHUpyromecs:  cucrembl.  Otkpeitne Oiptocom  u  JLH. MeHieneeBbIM
KPUTHYECKOM Temmeparypsl. (Da30oBble auarpammbl. TpoiiHas ¥ KpUTHYECKas TOUKH,
TepMHUYECKHE ¥ KaJIOPUUYECKHE CBOWCTBA TBEPIBIX TeJl, )KUAKOCTEH M Tra30oB. YpaBHEHHE
Ban-nep-Baanbca. BupuanbHOoe ypaBHEHHE COCTOSIHMA, TEPMOJMHAMHYECKHE CBOMCTBA
MHIMBUIYaIbHBIX BEIIECTB HA JHMHUSIX (a30BBIX IepexonoB. JIByxX(asHble CHCTEMBI,
mepexoq d4epe3 aByxdasHywo obnacte. CraOuipHble M MeTacTaOUNIbHBIE COCTOSHHS.
CBoiicTBa BelIeCTB B KpUTHYeckoil Touke.TepMOAMHAMUYECKOE MO00KME BELIECTB,
MPUHIUI COOTBETCTBEHHBIX cocTosiHud. [lapamerpsl  mpuBeneHus.  OOo0OIEHHEBIE
IMarpaMMbl M ypaBHEHHsI COCTOSIHMS IJISl [PYIIl BEIIEeCTB, NpUMEHEHHE OOOOIEHHBIX
auarpamm il MaJoOUCClieJOBaHHBIX BEILIECTB.

Tepmoauuamuka cranpoHapHoro moroka. JlpoccenupoBanue. Oddext JhHxoyns-
Tomcona. Kpusas wunBepcuu, AnuabaTHOe paclIMpEHHE peasbHOro rasa v
Npou3BOACTBOM  paboTel. Dddekr Jbxoyns. Dxcepretndyeckuit KIIJI  mpoueccos
pacuMpeHus B japocceiie u jaetanzaepe. [Iporecc cxxaTus B aiuabaTHBIX U HeaJuadaTHBIX
ycnoBusix. Pabota cikarust. Dxcepreruueckuit KII/ mporeccos coxaTus.

Paspnen II. Teopus Tenso- u MmacconepeHoc

TennonpoBogHOoCTh. OCHOBHBIE TMOJIOKEHUS] TEOPUU TEIJIONPOBOAHOCTH. 3aKOH
®ypoe. KoadduuueHT TenaonpoBOTHOCTH, MEXaHHU3M TEIUIONPOBOJAHOCTH B rasax,
KUIKOCTSAX M TBepiblX Tenax. JluddepenunansHoe ypaBHEHHE TEILJIONPOBOIHOCTH.
Ycnosust onHo3HavyHOCTH. Kiaccugukaliys mponeccoB TEIIONPOBOIHOCTH.

TemionpoBOJHOCTh MpU CTALMOHAPHOM peXHMe, MEeTOJbl pacuera I[epeHoca
TeIula B CJIOKHBIX cucTeMax. PacyeT mepeauu Tera BAOJb CTEp)KHEHN U pedep.

TennonpoBoaHOCTD npu HECTAallMOHAPHOM pexuMe. Knaccudpuxanus
HeCTallMOHApHBIX MPOIecCOB. AHalM3 HarpeBa (OXJIQXIEHUs) I0JyOrPAaHUYEHHOIO
MaccuBa, IUJIaCTUHBI, LWIMHApa U wmapa. OCHOBBl TEOPHUU PETYJSIPHOIO TEIUIOBOIO
pexuma. TemmepaTypHble BOJIHBI U IepUOAUYECKHE TEIUIOBbIe IMpouecchl. [IpuHLIUIBI
MOJIEJIMPOBAHUs IIPOLECCOB TEIJIOMNPOBOAHOCTH.

KonBekTuBHbIM TermmooOMeH. Knaccudukauus U XapakTepUCTHKa IPOLIECCOB
KOHBEKTHUBHOI'O teriooomena.  Cucrtema nudhepeHInanbHBIX YpaBHEHUH
KOHBEKTHUBHOIO Ter1000MeHa. OCHOBHBIE TIOHATHSI W COOTHOLLUEHHUS TEOPUU
IIOTPAHUYHOTO CJIOSI.

TemnmooOMen nmnpu BHewlHeM OOTeKaHWH Tel. AHalu3 THAPOJUHAMHKH |
Ter1000MeHa MpU MPOJIOJLHOM OOTEKAaHWM IMJIACTHHBI HA OCHOBE COOTHOLICHUH TEOPHUH
IOTPaHUYHOro ¢j10s. Pacuer TennooTnayu mpu JaMUHAPHOM JIBUXKEHUU TETUIOHOCUTENS B
MOTrpaHUYHOM cJioe. TemnooTAaua IUIACTUHBI NMpPU TypOYJIEHTHOM TIOTPAHWYHOM CJIO€.
Amnanorus PeiiHonpica 1 ee coBpeMeHHbIe MOTU(DUKAIIUH.

Temoornaua B Tpybax M kaHanmaX. AHalu3 TeriooOMeHa MpH JaMUHAPHOM
pexkume  IBIKeHHMs. HavyanbHBIA  TerioBOM  y4acTOK M 30Ha  CTaOUIM3aluu
TerI000MeHa. 3aKOHOMEpPHOCTH TeriooOMeHa Mpu TypOysieHTHOM TedeHuu.Temnoobmen
OpyY  €CTECTBEHHOW (CBOOOAHOM) KOHBEKLUMH. YCIOBHE OTCYTCTBUS €CTECTBEHHOI
KOHBEKLMHK. AHaNU3 TerjooOMeHa Ha OCHOBE COOTHOILEHWH TEOpHH MOrPaHUYHOIO



ciosi. OCHOBHBIE 3aKOHOMEPHOCTH TIpU JIAMHUHAPDHOM pPEXKHME Uil BEPTHKaIbHBIX
MIaCcTMH M TOPU30HTaNbHBIX TpyO. Temmoornada mnpu  TypOyJeHTHOM [BHXKEHUH
TEIJIOHOCUTENSI B IIPUCTEHHOM cjioe. AHanW3 Mpolecca eCTECTBEHHOW KOHBEKIMU B
Y3KHX 3a30paxX, METOIbI pacuera. 3aKOHOMEPHOCTH TeIUI0OOMeHa MpH  IONepeYHOM
obTekanuu Tpy® u myukoB TpyO. OCHOBHBIE OCOOEHHOCTH TEIIOOOMEHA IPU BBICOKHX
CKOpOCTAX IBHKeHHs TeruoHocutens. Crenuduka TemnooOMeHa >KHUIKHX MeTaIoB.
3aKOHOMEPHOCTH TEIIO0OMEHA B CBEPXKPUTHUECKOM 00JIaCTH COCTOSIHUSI BEILIECTRA.

OcHoBBl Teopuu nonobus U MojeaupoBaHusi. CBOHCTBA MOJOOHBIX IPOLEECCOB.
Kputepuu nonodbust u ypaBHeHUs 1nonoous. O0001eHne SKCIIepUMEHTAIBHBIX JaHHBIX U
METONLl  MOJENMpPOBaHMs  IPOLIECCOB  KOHBEKTHBHOro  TemjooOMeHa.  Teopwus
pa3MepHOCTEN. _

Ternoobmen uznyuenrneM. OCHOBHBbIE TMOHATHS W 3akoHbl. CHEKTp H3JIy4eHHs
YyepHOro Tena - 3akoH [lnaHka. WMHTerpaspHOe HW3Iy4eHHE 4YEepHOro Tejla. 3aKOH
Credana-bonpumana. MznydarenbHass CIOCOOHOCTh U CTENEHb YEPHOTHL.  3aKOH
Kupxroda. HMHTeHCHBHOCTH m3dyueHus u 3akoH JlamOepra.TernnooOMeH H3IydyeHHEM B
nMaTepMuveckoi cpeme. IlepeHoc Teruia B CHCTEME, OTpPaHUYEHHOM cepbIMU
MOBEPXHOCTSAMH. TeriooOMeH Hu3IydeHHeM MEeXIy IIPOU3BOJBHO PaCIOIOKEHHBIMU B
MPOCTPAHCTBE MOBepXHOCTIMU. TeroBoe u3nmydeHue razoB. OCOOEHHOCTH HU3IYYEHHS U
nornomienusi. OCHOBHOE ypaBHEHHE IepeHoca Jy4YUCTOW OJHEpPrud B IONIOLIAIOIIEH
cpene. CrekTpaibHas W WHTerpajibHas CTeleHb YepPHOTBI 00bema rasa. Meron pacyera
JIY9HCTOTO TEIUIoO0OMeHa MeXIy Tra3oBbIM OOBEMOM M IIOBEPXHOCTBIO TBEPAOIO Teja.
CnoxxHbIA Tenjaoo0MeH KakK COBOKYIHOCTh MPOLIECCOB TEIUIONPOBOJHOCTH, KOHBEKLUH U
U3ITyYEHUSI.

TenooOmen mpu (a3oBeix npeBpaieHusx. Obmue mnosnoxenus. Knaccudukamnus
nporeccoB (azoBbIX MpeBpaiieHnid. COOTHOLIEHUs OallaHCca MOJIHBIX TOTOKOB BEIIECTBA,
MMITyJIbCa U DHEPTUH Ha rpaHulle pasaena (a3 mnpu (azoBelX nepexonax. MosekyaspHo-
KHHeTHYecKasi MHTepIpeTanus npoleccoB (pazoBOro NpeBpalLeHHUs.

TerooOMeH mipu  KOHJEHCAUWu Tmapa. [IIeHOUHBIA M  KalelbHBIA PEeXUMBI
KoHneHcanuu. Teopuss Hyccenbra u ee mociemyromue yTOUHEHHUS. TermooOMeH mpu
TYpOyJNEHTHOM peXHMe TeueHHs] KOHIeHcaTHOW IeHKH. OCOOEHHOCTH KOHJEHCAlUU
napa BHYTpH TPYO.

TenooOMeH Tpu  KUIIEHHM OJKUAKOCTH. Pexumbl KuneHus. MexaHusM H
TEIo0TAa4a IMpH My3bIPHKOBOM peXHMe KUIMEHUs. [uaponrHaMuydeckas Teopus
[IepBOr0 KpU3WCa KUIIEHWS, MEXaHW3M M TEIUIOO0TAa4Ya IIPU IJIEHOYHOM pEeKHUME

kuneHus. Bropoit kpusuc nponecca kuneHus. OcoOEHHOCTH TemaooOMeHa Impu
IUIABJICHUM U CyOnIuMalMu. YTPOIIEHHbIE CXeMBbI IPOLIECCOB. AHAINU3 YCIOBUH MepeHoca
Tersa U 3aKOHOMEPHOCTHU TerjiooOMeHa.

[Ipoueccsl Tenmo- u  maccooOmena. Kiaccudukaius mnpoLeccoB Temio- Hu
MaccooOMeHa. 3akoH Duka. Koadbduuuent nuddysnu, mexanusm auddysuun B razax u
KMIKOCTSIX,  MOJIEKYJIIPHBIA  TIEpeHOC OHEeprud B OuHApHBIX cucTemax. Cucrema
nu(depeHIMaIbHBIX YpaBHEHUM KOHBEKTHBHOI'O TEIUIO- W MaccooOMeHa. [ paHUYHbBIE
YCIJIOBHS Ha IIPOHULIAEMBIX [TOBEPXHOCTSIX, TU(DPY3UOHHBIN MOrPaHUYHBIN CIIOH.

Paspnen III. OcHoBBI KprOPU3UKHU

[IpyHIMIBl QU3UKH KOHIEHCUPOBAHHBIX CUCTeM. [lapamMeTphl KOHIEHCHMPOBAHHOTO
tena. Ilapamerp B3aumopeifctBus. Kpucrannuueckass pemretka. KosiekTuBHBIE
KoJieOaHMsl KpUCTAJUINYeCKOH perieTku. DoHOHBI. AKYCTHUECKHE ¥ ONTUYeCKHe (DOHOHBI.



OcHOBBI (U3MKU CBEPXIPOBOAMMOCTH. OCHOBHBIE OIBITHBIE (akThl. TerioBbie
CBOMCTBA CBEPXIPOBOAHMKOB. DEeHOMEHOIOTHYECKe TEOpUH CBepXIpoBoauMocTH: JIBa
THUIIA  CBEPXMpPOBOAHHKOB. CBepxmpoBoaHuku [ poma B MarHdTHOM  IOJIE.
[Tpomexxyrounoe coctostuue. CaepxmpoBoaHuku II  poma B MarHUTHOM — TOJ€:
CMEILaHHOE COCTOSIHHE, KBAHTOBAaHWE MAarHUTHOTO IOTOKa M BMXpU AOpPHKOCOBA.

KpuoBakyyMmHas TexHuka. [IpenmyiiiecTBa M HEZOCTaTKH OE3MACISHBIX CPEICTB
BAKYYMHOW  OTKaukKd. XapaKTepUCTHKH TpaJUIHOHHBIX copOeHToB. KprooTkadka
TPYIHOKOHIEHCHPYEMBIX TIa30B  Ha  cjosXx  jgecybonumaroB.  OTkauka — cMecen
TPYAHOKOHIEHCUPYEMBIX razoB. @DopBakyymHas KkpuooTkauka. Fcnonb3oBanue
BAaKyyMHOW TEXHUKH W TEXHOJOIMM B YCTAHOBKAax YIPaBISEMOro TEPMOSIECPHOIO
CHHTE3a, HMMHTAaTOpax KOCMHYECKOr0 MpPOCTPAaHCTBA, YCTAHOBKAX JJs MCCIEI0OBaHHN B
o0acTu pU3UKK TBEPAOrO Tela.

@du3nyecKue OCHOBBI  OXJIXKIEHHS M  IOJIYyYEHHs  HHU3KMX  TeMIepaTyp.
Tepmomexanmueckue 3ddextol. M303HTponHOE pacipenue. pocceaupoBaHue CKaToro
raza. D¢dext  JDxoyms-Tomrcona.  PacmumpeHne 13 MOCTOSHHOrO  oObema.
HecopbunoHHoe oxyaxaeHue. OxaxaeHue ¢ IOMOIIBIO OTKAYKH MapoB.

MaruutHoe OXJIQXKICHHUE. MexaHOoKaIOpU4eCKUN ¢ dexr. CaolicTBa
nmapaMarHUTHBIX cojledl. AauabaTHoe pa3MarHWuMBaHHWe. SflnepHoe pasMarHu4uBaHHUE.
Marauto- W 3JeKTpOKaJopUyYecKhe  MeTOAbl  OoxJaxaeHusd.  Hamarnuuumpanue
CBEPXIIPOBOJHUKOB.

Paznen [V. Mexanuka nByxca3HbIX TOTOKOB

OcHOBBl MexaHWKH aAByX(da3Helx cucreM. OOmmas (opMyIdpoBKa 3aKOHOB
coxpanenus. MHrerpanbHas u auddepeHuanbHas GopMbl. 3aKOHbl COXPAHEHUs MAacChl,
UMILyJibCa, SHEPIUM JUIsl YMCTHIX BELIECTB M OMHApHBIX cMmeced. B3aumopneicTBue Ha
rpaHule paszena (as3: CKOpOCTh ABH)KGHUs TpaHULbl pa3zgena (a3, yHHUBEpCalbHbIE U
CIe[MaJIbHbIE YCIOBHUSI COBMECTHOCTH.

MexaHuKa HOPOCTBIX Ta30’KUAKOCTHBIX CTPYKTYp. YCTAaHOBUBIUMECS  JBHKEHHS
IUCKPETHBIX YacTULl B JKUIKOCTH. (OCOOEHHOCTH aHaiu3a IPOCTBIX TIa30’KUIKOCTHBIX
CTPYKTYp, MareMaTudeckoe omucaHue. [IpenenpHble Ciiydad MpU OOJBIIMX M MaJbIX
yucnax PeliHonpaca. [loreHuuansHoe TeueHwe JKUAKOCTH. YpaBHeHue Jlarmmaca i
HJeaJlbHOU HEC)KUMAEMON JKUIKOCTH.

JIIByx{a3Hbple anuabaTHble MOTOKM B KaHanax. Pexumbl TeueHUs JIBYX(a3HbIX
noTokoB. KuHemaTtnueckue MOJENU IJIs My3bIPbKOBOIO, CHApPSIAHONO U 3MYJIbCHOHHOIO
peXKMMOB Te4yeHUs. PacyeT HCTUHHOrO OOBEMHOTO MApOCOAEP)KaHUA. Y paBHEHHUE
IBYOKEHHsST OJHOMEPHOIo JBYyX(a3zHOro rnotoka. AHalIU3 COCTABISIOIINX FHAPABINYECKOTO
COINPOTUBIIEHU. DMIIUPUUECKHE METOJbl pacuera THAPABIMYECKOr0 COMPOTHBIICHUS
nBYX(}a3HbIX TOTOKOB.

Paznen V. OcHOBBI HU3KOTEMIIEpaTYpPHOH TpaHchOpMaIUK Teruia

TepmonuHaMuyeckue OCHOBBI HU3KOTEMIIEpaTypHOH TpaHchopManuu Tera. Pois u
HasHayeHue  TpaHc(hOpMATOpPOB  TeIuia. [TapoXXuaAKOCTHEIE KOMIIPECCHOHHBIE
TpaHcopmaropsl Tersa. OCHOBHbIE OCOOCHHOCTH CXeM M IPOLECCOB  pealbHBIX
MapOKUAKOCTHBIX KOMIIPECCHOHHBIX TpaHC(OpPMATOpOB Terula M HUX OTJIHYUS  OT
uaeanbHbiX. CXeMbl OJHOCTYNIEHUAThIX W MHOTOCTYNEHYAThIX YCTAHOBOK M 00JacTH HX
npuMeHeHus. YaenbHble sHeprosatparsl ¥ KIIJl napoXuaKOCTHBIX KOMIIPECCHOHHBIX
TpaHC(OPMATOPOB. XOJIOIUIIbHBIE KOAPOUIUEHTB! U KO3PPULIHEHThI TpaHCHOPMALIUH.



Ab6copbunonnbsie TpaHchopMaTopbl Teruia. IIpuHOUn — IEACTBUST W OCHOBHBIE
cxeMbl abCOpPOILMOHHBIX TpaHc(hOopMaTopoB Teria. CXeMbl U Mpouece paboThl pearbHBIX
abCcOpOLHOHHBIX TPaHC(HOPMATOPOB TETlIa HEIIPEPBIBHOTO AEHCTBHU.

["a3oxuaKoCTHRIE TpaHchopMaTopsl Terjaa. HuskoremmneparypHoe — paszielieHHEe
razoBelx cMeceil. (OcoOeHHOCTH  KpUO-pepHKEpaTOpOB, CHUCTEM  CKWKEHUS U
3aMopaxkuBaHus.  KpuopedprkepaTopsl ¢ pa3lM4YHBIMM  COYETAHUSIMH  CTyNeHeH
MpeBapUTENIBHONO W OKOHYATEeIbHOro oxiaxJaeHus. CBOMCTBAa ra3oBBIX CMeced U
XapaKTEepPUCTHUKH METOJIOB MX pasfesieHus. MneanpHble MPOLECCH HU3KOTEMIIEPATyPHOIO
pa3zesieHuss Tra3oBbIX CMeceH, TeXHHYeCcKHe MPOoLecChl HU3KOTEMIIEPATYPHOTO pa3IeieH s
cMmeceil.
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