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PA3JIEJI 1. PUBUKA KOHAEHCUPOBAHHOI'O COCTOsHUA

1.1. Iud¢py3usi B TBepABIX Teaax

VYpaBuenne ®uka. OcHoBHble penieHUss ypaBHeHMsT Puka. DEHOMEHOJIOTMYECKAs TEOPHs
muddy3un. Metoasl m3mepeHust koddduimentoB auddy3un. ATOMHBIE MeXaHU3Mbl TUD y3uu.
D¢ dexrer Openkenst u Kupkennana. Peakunonnas auddysus.

1.2. O0bequHEeHUE ATOMOB B TBep/0€ TeJI0

B3anmoneiicTBUs MOHOB: MOHHAS CBS3b, KOHCTaHTa MajenyHra. BzauMoaencTBusl 3J€KTPOHOB:
KOBaJICHTHast CBsA3b. (CodeTaHWe MOHHOIO M 3JEKTPOHHOrO B3auMmoneucTBus. KomiekTuBHOE
B3aMMO/ICHCTBUE: METAJUIMYECKAS CBA3b. BomopoaHas cBs3b.

1.3. Orkiuk TBEPAOro TeJia HAa MEXaHUIECKOE BO3JelicTBHE

Hedopmarus u ee craguu. Yupyrocts. Koadunuentsr ynpyroctu. TeH30pbl HaNpspKEHUR U
nedopmarnuu. [Inactuyeckoe teuenue. Jucnokanuu u ux asuxenue. /sorinukoBanue. Pazouenue Ha
cy03epHa. Xpymkoe u Bsizkoe pa3pyiienue. [lonsydects. Y cTanocTts.

1.4. YnopsinouyeHHblIe U HeYNOPsiI0UeHHbIE TBEP/AbIe Teja

OcoGenHoctu KPUCTAJUIMYECKOTO CTPOCHHUS. [Tonukpucramisl, MOHOKPUCTAJLIBL,
HaHOKpHCTALIBL. TBepmapie pacTtBopbl. KBasukpucramiel. Ctpykrypa amopdHbIXx Ten. [lommmepsl.
Kunkue kpuctaiusl. [IoBbIIEHNE U TOHUKEHUE CTENIEHU MOPSIIKA.

1.5. Poxxnenne u ucue3HOBeHHe J1e(DEKTOB B KPUCTANIMYECKHUX TBEPABIX Tejaax

Toueunsle nedeKTh: BaKaHCUHU, MEXKy3elbHble aToMbl. OnHOMEpHbIE JEPEKThI: POXKAECHUE U
WCYE3HOBEHHE Juciokanui. JIBymepHble aedeKTbl: JBOMHHMKH, JUCIOKAIMOHHBIE T'PAaHUIIBL.
OObemHbIE TeQeKThl: TPELUHbI, Ophl. BinsHue TEpMUYECKOr0 M MEXaHMUYECKOTO BO3/AEHCTBHS Ha
Ne(PEKTHOCTh CTPYKTYPHI.

1.6. PentrenoBckoe H3JYYCHHUE TBEPABIX TEJ

OCHOBHBIE CBOWCTBA PEHTT€HOBCKOTO M3JIyYEHHS. Y CTAHOBJIEHUE TUIA CTPYKTYpPbl KpUCTaLIA.
OmpeneneHne pa3MepoB 3€peH M WX OpHUEHTAIMH. PacueT HampshpKeHWH Ha PA3IUYHBIX YPOBHSX
CTPYKTYphl. BO3MOKHOCTH M3yueHUsI KBa3UKPUCTAIUIOB, aMOP(HBIX TeNl U MHOTOCIOWHBIX CTPYKTYP.

1.7. ®opmupoBanue CTpyKTYyp

CtpykTypsl Ipu HeoOpaTHMBIX mporeccax. JluccunatuBHble CTpYKTypbl. CamoopraHuzanus
nepeKTHhIX CTPYKTyp. HaHocTpykTypupoBaHHBIE MaTepuaibl. TOHKHE IJIEHKH, T€TEePOCTPYKTYPHI,
HU3KOPa3MEpPHBIE CUCTEMBI.
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PA3JEJI 2. TEIVIO®U3NKA U TEOPETUYECKASA TEINIOTEXHUKA

2.1. Tennopu3znka TEXHOJIOTHYECKHX MPOIECCOB HATPeBa H 00PadOTKH MeTAJIJIOB

OcCHOBHBIC ypaBHEHHsSI MEXaHUKHU CIUIOIIHBIX Cpell. YpaBHeHHE OanaHca dHEPruu, KOJIUYEeCTBa
JBUKEHUSI, Hepa3phIBHOCTH. Temnodusnka TEXHOJIOTHYECKUX IIPOIECCOB HarpeBa MeTalia B
IIPOMBIIIJIEHHBIX  nevyax. Ilpomeccel  HecTalMOHAapHOM  TEIUIONPOBOJHOCTH  IIPU  HAarpeBe
TEIUIOTEXHUYECKU-TOHKMX M MACCHBHBIX TeJl BHYTPEHHHUMHM M BHEIIHMMHM HCTOYHHKAMH.
TermonpoBoHOCT, B THOABMXKHBIX cpenax. /JluddepennmanbHoe ypaBHEHHE KOHBEKTHBHOTO
teriooomena Oypre-Kuproda. OcHOBHBIE MTOJI0KEHHUSI KOHBEKTUBHOTO TeriooOMeHa. KOHBEKTHBHBIM
TEINIOOOMEH B OJHOpPOIHOW cpene. TemnmooOMeHHUKH. JlMHAMHMKa OPSIMO- ¥ MPOTHBOTOYHBIX
npoueccoB. TeroBoe u3ydenue. CBONCTBA M OCHOBHBIE MOJIOKEHUA. Terodusnka MIpoIEeccoB
00paboTKM MaTepuana KOHICHTPHUPOBAHHBIMUA HMCTOYHUKAMH PHEPTUU. MaremMaTuyecKoe OMHCaHue
HMCTOYHHMKOB TEIlIa: MECTHBIM, COCPEAOTOYEHHBIM, MTHOBEHHBIN, pacipeaeauTenbHblid. CTanuoHapHbIe
U HECTal[MOHAPHBIC TEIUIOBBIC IOJISA, BO30YKIaeMble KOHLEHTPUPOBAHHBIMH HCTOUYHUKAMH TEIUIA.
TemneparypHble 1OJIS OT MOABUKHBIX HCTOYHUKOB TEILIA.

2.2. MeTobl MAaTEMAaTHYECKOT0 MOIEJTHPOBAHMSI 32124 TEXHOJIOTHYeCKOH Tem10QUu3uKu

MeTtonsl pelieHUs KpaeBbIX 3anad MatemaTuueckod ¢usuku. Metog Dypwse. DopmaibHOe
pelIeHre KPAeBbIX 33]]a4 TEOPUHU TEIUIONPOBOAHOCTH. MeToa uctouHukoB ((yHkims ['puna). Mero bt
MHTETPabHBIX TpeoOpa3oBaHUil B OECKOHEUHBIX Mpeaenax. ACHMIOTOTHYECKHE METOAbl TEeOpUu
BO3MYILEHUH.

2.3. UncjieHHbIE METOAbI PCHICHUSA 3aaY TeH.JIO(l)I/I3I/IKI/I

Annpoxcumanusi GyHKuuid. YucieHHOE MHTErpUpOBaHME W 4YMCIeHHOe AudQepeHnrpoBaHue.
UucneHHoe pelieHrue CUCTeM ypaBHEHH. MeToibl pelieHus JUHEHHBIX CUCTEM ypaBHeHUM. Pelienue
YpaBHEHUN ¢ OAHUM HEW3BECTHHIM. CHCTEMBbI HEIMHEHHBIX ypaBHEHUN. YHCIEHHBIE METOJIbI TTOMCKA
MUHUMYyMa. UHCIEHHbIE METOABI pelIeHUS OOBIKHOBEHHBIX Ju(QepeHInanbHbIX YpaBHEHUH.
Uucnennsle METOABI PEIICHUS KpaeBbIX 3anad. Pa3zHocHas anmpokcumanus auddepeHnaibHbIX
oneparopos. [lopsaok annmpokcumManuu. Y CTOMUMBOCTh Pa3HOCTHBIX cXeM. CXOJIMMOCTh Pa3HOCTHBIX
cxem. YUucieHHsle METOABl pEHICHHUS TNapaOoIruecKuX ypaBHEHUU. UHMCIIEHHBIE METOMBI PEIICHUS
yYpaBHEHUH IlepeHoca. UUCIEHHBIE METObI PELICHUS AJUIMNTUYECKUX YPABHEHUM.

2.4. TIpudan:KeHHbIE AHAJTUTHYECKHE METO/IbI PellIeHNsI 32/1a4 TeNJIONPOBOIHOCTH,
TEMJIOMAaCCONEePeH0ca H TEPMOYNIPYTOCTH

CoBMecTHOE HCIONB30BaHUE MHTETpalbHBIX TNpeoOpazoBaHuii Jlarulaca W BapHallMOHHBIX
MeTos10B. CoBMecTHOE HcIoyib30BaHUEe MeToJoB Pypre u byOHOBa-l'anepkuna. OpToroHaabHBIH
meton JI.B. KantopoBuua. IIpuOnmkeHHblE aHaIUTHYECKHE pPEIIEHHUs TEMJIONPOBOJIHOCTH IS
MHOT'OCJIOMHBIX ~ KOHCTPYKIHMH. MeToabl NOCTpOEHUsT KOOPAMHATHBIX CHCTEM B 3aJa4ax
TEILIONPOBOJHOCTH JUIsi MHOTOCJIOMHBIX Ten. HenuHenHble 3amadd  TEIUIONPOBOAHOCTH IS
MHOT'OCJIOMHBIX KOHCTPYKIUMH. 3aJayd TEIUIONPOBOJHOCTH JUIsI MHOTOCIOMHBIX KOHCTPYKUMH C
NEPEMEHHBIMH BO BpeMeHH KO3 UIIMEHTAMH TEIUIOOTAAYH.

2.5. Texunueckast TepMOAMHAMHKA

KpaTkue ncropmueckue CBEIEHUS O Pa3BUTHM TEPMOJMHAMUKU. BKiag pycCcKMX ydYeHBIX B
pa3BUTHE TEpPMOAMHAMHUKU. TepMoAMHaMMKa, Kak Hayka o ¢opmax oOMeHa »SHeprueil.
DEHOMEHOJIOTUYECKU I XapaKTep TEPMOAMHAMHUKYN M METOJI €€ IIOCTPOEHUS Ha TPEX 3aKOHAX.

OcHOBHbIE TEPMOJAMHAMUYECKHE MOHATHS. TepMOJMHAMUYECKHE CUCTEMBI, OKpYXKatolias cpefa,
B3aUMOJICHiCTBHE MEXIy HHMMHU. PaBHOBecHoe coctosiHue. IlapameTpbl ((GyHKIHH) COCTOSHHMSL.
Buyrtpennssa sueprus. TepmoanHamuyecknii mporecc. PABHOBECHBIE M HEPAaBHOBECHBIE IMPOLECCHI.



[lepBbIif 3aK0H T/11 Kak opMa 3aKOHA COXPAHEHUS M MpeBpalleHUs] SHEpruu. Buabl sHepruu u
dhopmbl 0OMeHa sHeprueit. Mexannueckas pabora u apyrue Buabl padot. TermmoTa kak Gpopma oOMeHa
sHeprueil. BeipaskeHne xommdecTBa padOT M TEIUIOTHI B PAaBHOBECHBIX MpOIlECcCax yepe3 MmapameTphl
CUCTEMBbl U UX M3MEHEHUH B OCCKOHEUHO MaJlbIX M KOHEUYHBIX mporeccax. Pabora u Temiora Kak
¢ynkuun  mpomeccoB. IloHATHe 0 TEPMOAMHAMHUYECKMX  KOOpAMHATAX W  MOTCHIMANIAX
B3aUMOJCHCTBUSA.  ODHTponmusi  Kak  TepMuyeckas  KoopAuHata  cocTosHua.  OCHOBHOE
TEPMOJIMHAMHUYECKOE PAaBEHCTBO I PABHOBECHBIX IPOILIECCOB. Y PaBHEHUE MEPBOTO 3aKOHA T/ AJIS
MPOTOYHOI cHUCTEeMBl. DHTaJbIMs, paboTa MPOTATKUBAHMS, TEXHMYECKas paboTa, pacrojararoias
paborta.

VYpaBHEeHHs] COCTOSIHUSL T/ cHUCTeM. TepMHYecKHe U KaJIOpUYECKHUE YPABHEHMSI COCTOSHHS.
OOmme cBoiicTBa ypaBHEHWH cocTostHUA. Tepmuyeckne KO3()PUIMEHTH: HM30TEPMUUECKOM
C)KMMAaeMOCTH, TEPMHYECKOW YIPYrOCTH, TEPMHUYECKOrO paACIIUPEHUs. YCIOBUS MEXaHHYEeCKON
crabmibHoCTH. [lOHATHE O TEPMOAMHAMUYECKOH MOBEPXHOCTH U JIMHUSAX T/ MPOLECCOB. Y paBHEHUS
Knaneiipona-MenaneeBa u Ban-nep-Baanbca kak npuMepsl ypaBHEHU COCTOSHUS.

[loHaTne O TEIIOEMKOCTH. 3aBUCHMOCTh TEIJIOEMKOCTH OT XapakTepa T/1 Mpolecca.
Bripaxkenue u30X0pHOI U M300apHOI TEMJI0EMKOCTEH uepe3 MPOU3BOJHBIC OT YHEPTUU U SHTANBIINUU
no Temneparype. MonbpHas, MaccoBas M OObeMHas yHA€JIbHbIE TEIJIOEMKOCTH. 3aBUCHUMOCTH
TEIUIOEMKOCTH HJI€albHBIX Ta30B OT TemmepaTyphl. VCTHHHAasT U CpenHss TEIUIOEMKOCTH.
TemnoeMKocTh cMeCH HJ1€albHBIX Ta30B.

Bropoii 3akon TepmonuHamMuku. T/ oOpaTUMOCTh U HEOOpPaTUMOCTh. M3MeHeHue »HTponuu B
HeoOpaTUMBIX npoueccax. T/1 HepaBeHCTBO. Y CIIOBHS B3aMMHOTO MTPEBPAILICHHSI TETIIOTH U paboThI B
oOpaTHBIX T/ HHMKIaX. TepMUYECKUd KOAPOHUIIMEHT MPAMOTO IUKJIA M XOJOAUIBHBIN KOA(DPHUITMEHT
obparnoro mukma. [ukn u teopema Kapro. @opmynupoBka 2 3akoHa T/1. T/1 mikama temmeparyp.
[ToHsITHE O BEPOSTHOCTHU T/ COCTOSIHUSA U CBSI3b BEPOSITHOCTH COCTOSIHUSA C SHTPOIHEH.

Bnusiane HEOOPaTUMOCTH Ha 3P PEKTHBHOCTD TEPMOINHAMHYECKIX IIUKJIOB.
Xapakrepuctuyeckue T1/a  ¢yHkuuu. [loHATHE O  XapaKTepUCTHUECKUX T/  (QYHKIHUSX.
Xapakrepuctuiueckue (pyHKIUM Kak T/ MOTEHIUANbl. BHYTpEeHHSS SHEPTHsl, YHTAJIBIH, H30XOPHO-
M30TEPMUUYECKUN TOTEHLUAN, HM300apHO-U30TEPMUUYECKHII TOTEHIMANl KaK XapaKTepUCTHUECKUe
¢byHkuuu. BO3MOXHOCTH BBIpQKEHUS TEPMHUECKUX W KAJIOPUYECKHHA CBOWCTB CHCTEMBI depe3
xapaktepuctuueckue GyHkiuu. YpasHenus ' n6oca-I'ensmronsua. CooTHomenne Makcgea.

HuddepeHnnanbHple  COOTHOIIGHWS ~ TEPMOAMHAMHUKM B YAacTHBIX  IPOM3BOJIHBIX.
Juddeperunanbaple  BhIpaKEHHsT A BHYTPEHHEW OHHEPIUHM, OHHTAIBIMS M DHTPONUS dYepes
TeMIepaTypy, OObeM H JIaBJICHHE KaK He3aBUCUMBbIE TiepeMeHHbIe. [[OHATHE O BBIYUCICHUN 3HAUYCHHUN
T/1 QYHKIUMHI KaeaabHOro ra3a M peajbHbIX BeIIecTB. BHYTpeHHss 3HEprus, SHTAIbIMS U SHTPONHUS
uaeanbHoro rasa. Juddepennuanbable COOTHOIIEHUS i TemtoeMKocTel. CBA3b MeXy U300apHOH
U U30XOPHOW TEIUIOEMKOCTSMH. 3aBUCUMOCTb M300apHOW TEIUIOEMKOCTH OT JaBJICHHS M M30XOPHOM
TEIUIOEMKOCTH OT oObema. Vcrnonp3oBaHME MJaHHBIX O TEIUIOEMKOCTSAX JUIsl yCTAaHOBJICHUS
SMIUPUUYECKUX YPABHEHHUH COCTOSHUS.

T/n paBHoBecuwe. CioxHble T/I cuUCTeMbl C (a30BOM W XHUMHYECKOW HEOTHOPOIHOCTHIO.
OcCHOBHbBIE YpaBHEHUS T/J JUISL CIOXKHOM CHUCTeMbl. XMMHUYECKHH MOTEHIMAT. YCIOBHUS PABHOBECHS
CJIOKHOM CHUCTEMBI IIPH PA3JINYHBIX CONPSIKEHUAX C OKpYXaroen cpenoi. [ IpuHImn MUHUManbHOCTH
XapaKkTepucTHueckux ¢yHKIui. CBsS3b MPHUHIMIA MUHUMAIBHOCTH C MPHUHIMIIOM BO3pacTaHUs
SHTPONMH B HEPABHOBECHBIX MPOIIECCAX.

T/n cBoiictBa uyMcTBIX BemiecTB. KauecTBeHHBIE OTJIMYMS CBOWCTB pealibHBIX Ta30B OT
uneanbHbIX. Kputnueckoe 1/1 cocrosinue. YpaBHenue Bannep-Baanbca.

T/n cBolicTBa BemecTB Ha JUHMM (a30BBIX MepexofoB. T/m cBoiicTBa meperperoro mapa u
BJIKHOTO mapa. Popma morpaHuYHBIX KpUBBIX. [IOHATHE 0 METOIaX pacueTa SHTPOIHH, SHTAIBIIAN U
BHYTpPEHHEH SHEPIHH peasibHBIX BEIIECTB C MCIOIb30BaHUEM JIAHHBIX O TEPMUYECKUX cBoicTBax. T/
JMarpaMMBbl  COCTOSIHUSI 00BEeM-IaBlieHHe, O00BEeM-TeMIleparypa, SHTPONHS-IHTAIBIN, IaBIICHHE-
SHTAIIBITHS.

OcHoBHbIE T/1 mporeccel. O0BeM pacueTa TepMOIWHAMUYECKOTO Tmporiecca. [Iporeccsr:
M30XOPHBINA, U30TEPMHUUYECKHM, aauabaTHbIM, MOMUTPONHBIA. OnpeaeneHue MnapaMeTpoB COCTOSHUS,



M3MEHEHMs T/1 (YHKUMH B Tpolecce, KOJIMYECTBO TEIJIOThI, paboThl, pacronaraeMoil paboTsl B
Cllyyae MJeaIbHOTO I'a3a U PEaJIbHbIX BEILECTB.

Hcnonp3oBanue quarpamm s pacueta mnporeccoB. IIporeccsl cMenienus ra3oB B IOTOKE U B
o0Beme.

HpoccenupoBanue. Onucanue mpouecca. dddext xoyns-Tomcona. JuddepeHumanpapii u
MHTErpajibHbIM qpoccenb-3¢dexTrl. TOUKkM U KpuBas HHBEPCUU.

T/n ananu3 paboTel KoMIpeccopoB. MneanbHblil 1 peabHbIi TOPIIHEBOW KoMIpeccopsl. Pabora
IIPUBOZA KOoMIIpeccopa. MHOrocTyrneHuyarsle Komrnpeccopbl. BeIOop cTeneHy NoBbIEHUs 1aBICHUS B
crynenu. M3o0paxenne pabounx MpoLEeccOB KOMIIPECcopa B SHTPOMMUHBIX nuarpammax. [lonstue o
paboTe ILIEHTPOOEKHBIX M OCEBBIX KOMIIpECCOpoB. BiusHHe TpeHMs Ha MoKa3zaTeau paboTh
KOMIIpeccopa.

Cunossle T/a nukibl. Llukiel qBurateneii BHyTpeHHEro cropanus. BimsHue napaMeTpoB UKIOB
Ha wux Ttepmuueckuil KIIJ[. [{ukiabl ra3oTypOMHHBIX YCTAaHOBOK U PEAKTUBHBIX JBUIATEJEH.
PereneparuBnbie nukibl. [lapocunoBoil nukia PenkuHa. BiusiHue naBieHus W IeperpeBa mapa Ha
tepmuueckuii KIIJI. [Tonstue o nukie MI'/] ycTaHOBKH.

XonoawibHbele (0OpaTHble) LUKIbL. L{MKIBI XOJOJWJIBHOM MallMHBI U TEMJIOBOTO Hacoca.
[Tokazarenu 3¢ (GEeKTUBHOCTH OOpaTHBIX NHKIOB. LIMKIBI BO3AYMIHBIX M MapOKOMIPECCOPHBIX
XOJOAMUIIBHBIX YCTaHOBOK. [IoHATHE 0O METOAAX MOIyUYEHUs CKMXKEHHBIX ra30B.

Bnaxublii BO3IyX. XapakTEepUCTUKM COCTOSIHMSL BJIQXKHOTO Bo3ayxa. AOconoTHas U
OTHOCUTEJIbHAS BJIAXHOCTh. JluarpamMma cocTossHUM BiakHOoro Bo3ayxa. Iloacder mnapameTpoB
COCTOSIHMS BIIYKHOTO Bo31yXa. [Iporieccsl HarpeBaHus, OXJIaXAeHUs, YBIaKHEHUS U OCYLIKH.

2.6. Teopus Tensio- u MaccoodOMeHa

[Ipeamer Teopum Termnooomena. OOJaCTH MPAKTUYECKUX MPHIIOKEHUN. POJIb OT€YECTBEHHBIX U
3apyOeKHBIX YYEHBIX B Pa3sBUTHU Y4eHUs o0 TeruioooMmeHe. Tpu anemenTapHbix Bujaa Ilepenoca temnna
U X MEXaHH3M.

OCHOBHbIE NOJIOKEHUS YUEHUS O TEIUIONPOBOAHOCTU. MeToibl U3ydeHus (PU3NYECKUX SBICHUH.
l'umoreza  @ypoe.  Kosddumment  temmompoBomnoctu.  JuddepenuunansHoe  ypaBHEHHE
TEIUIONPOBOAHOCTH. Y CJIOBUSI OJJHO3HAYHOCTH ISl MPOLIECCOB TEILIONPOBOAHOCTH.

TernmonpoBoIHOCTE P CTAITMOHAPHOM PEKUME.

Ilepenaua Teruia yepes MIOCKYIO CTEHKY IPH IPaHUYHBIX yciIoBusX 1, 2 u 3 poxa.

[lepenaya Tenna yepe3 MWJIMHAPUYECKYIO CTEHKY NpPU TpaHUYHBIX ycinoBusx 1, 2 u 3 popxa.
Kputnueckuii auameTp NIMIMHApUYECKOW cTeHKU. Ilepenada Tteruia dYepe3 IMIApPOBYIO CTEHKY.
OO60011IEeHHBII METOJT pelIeHHsl 3aa4 TeIIONPOBOJAHOCTH B IUIOCKOM, HMIMHIPUYECKON U IIapOBOU
CTeHKax. TerIonpoBOAHOCTb B CTEPKHE MOCTOSIHHOTO IMOMEPEYHOro cedeHus. Teronepenaya yepes
peOpPUCTYI0O IUIOCKYIO CTEHKY. TemIonpoBOJHOCTh IUIOCKOM IOJYyOTpaHMYEHHOH IUIACTHHBI.
TennonpoBOoIHOCTE MOPUCTOM — OXJIAXJAaeMOM  IUIACTHUHBI. TemaonmpoBOJHOCTh MpPHU  HAIMYUH
BHYTPEHHUX MCTOYHHKOB TeTLIa.

HecranmonapHbele  mpolecchl  TeIJIONpPOBOAHOCTH.  HecramumoHapHas — TemIONpPOBOAHOCTh
HEOorpaHMYeHHOW IutacTuHbl. OmnpeneneHue KOJIMYecTBa TEIUIa, OTJAHHOTO IUIACTUHOM B Ipoliecce
oxyaxaeHus. HecranroHapHasi TeMJIOMPOBOIHOCTh OECKOHEUHO JAJIMHHOTO IunHApa. Onpenenenue
KOJMYECTBAa TeIUIa, OTAAHHOIO LWJIMHAPOM B IIpolecce oxJaxaeHus. OxiaxieHue 1apa.
OxnaxxaeHue (HarpeBaHue) TeJ KOHEYHbBIX Pa3MepoB. PerynspHblil pexuM oxJiaxieHus (Harpesa) Tedl.
[IpuOnmxeHHble METOABl  pelleHus 3ajad  TelulonpoBOAHOCTH. MccnenoBaHue MpoOIECCOB
TEIUIONPOBOAHOCTH METOI0OM aHAIOTUH.

2.7. KoHBeKTHBHBIIi TeMJ1000MeH B OJJHOPOIHOIi cpe/e

Juddepennnanbible ypaBHEHUS KOHBEKTUBHOTO TEIUIOOOMEHa M MaccooOMeHa M YCIIOBUS
oaHO3HayHOCTH. CucremMa ypaBHEHUI T'MIPOAMHAMHUYECKOTO, TEIUIOBOrO M JU(Py3MOHHOTO
MOTPaHUYHOTO ciosl. TypOyIeHTHBIN epeHOC KOJIMUECTBA IBU)KEHUS, TEIIa U MacChl.

Teopust mogo6Ms ¥ METOA aHANIM3a pa3MEPHOCTEN B Terionepeaaye. BeiBox kpurepueB moao0ust



U KPUTEPHAJBHBIX YpaBHEHHH TeruiooOMeHa. YcinoBHs MomoOus (hU3MYECKHX MpoIeccoB. Meron
aHaju3a pa3MEepHOCTEM.

TermnmooOMeH mpu CcBOOOAHOM KOHBEKIMH. Teroornada mpu CBOOOJHOM JIaMHUHAPHOM
IBW)KEHUM BJIOJb BEPTUKAIBHOM IUIACTHHBI. TemiooTAada Mpu  TypOYJIEHTHOM JIBUXKEHHUHU.
Termnoornaya npu CcBOOOJHOM JBM)KEHHH OKOJIO TOPU30HTaIbHOM TpyOwl. TemnooOMmMeH mpu
CBOOOJHOM JIBUYKEHHMHU XKUJKOCTU B OTPAaHUYEHHOM IIPOCTPAHCTBE.

Termnoornadya mpu BBIHYKIEHHOM JIAMUHAPHOM TEUEHHH KHIKOCTH. JlaMHMHAapHOE TeueHHe
KHUIKOCTH B TpyOe. TennooTnada MmiaocKoil IUIACTHHBI IPU MOCTOSIHHOM TeMIlepaTrype IHOBEPXHOCTH.
VYder nepeMeHHOCTH (PU3MUECKUX MapaMETPOB.

Tennoornaua npu BBIHYXIAEHHOM TYpOYJIEHTHOM TEUEHHMHM XMIKOCTU. [lepexon samMuHapHOro
TedyeHus: B TypOynentHoe. [lomysmnupuueckue Teopun TypOyneHTHOCTU. VHTerpaibHOe ypaBHEHHE
TEIUIOOTAAYM JAJsl CTaOWIM3MPOBAHHOIO TEYEHUS XHUJIKOCTH B TpyOe. 3aKOHbI TEIJIOOOMEHa s
TypOYJIEHTHOT'O IOTPAaHUYHOTO CIIOSI.

Temnoo6men usnmyuenuem. OCHOBHBIE 3aKOHBI TEIJIOBOrO M3iMydeHHs. 3akoH Ilmanka. 3akon
Credana - bonpimana. 3akon Kuproda. 3akon Jlambepra. JIyducTsiii TeriooOMeH, MEXy TellaMHu.
TennooOMeH U3iTydyeHHEM MEXY TeJlaMH, IPOU3BOJIBHO PACIIOIOKEHHBIMH B IPOCTPAHCTBE. YTJIOBbIE
KodQpunreHTsl u3nydeHus. TerumooOMeH B MOTIOMIAIONINX M HM3JIydalommx cpeaax. Onruueckas
TOJIIIMHA CPeObl U PEeKUMBl H3NydyeHHs. OCOOEHHOCTH H3JIydyeHHs Ta30B U mapoB. JlyducTsiit
TEIUIOOOMEH MeXJay Tra3oBoil cpepol u  obOonoukod. CnoxHbld TemooOMeH. Kpurepuu
pazuanoHHOro NOJ00Ms.

TermmooOMeHHble anmaparhl. TemaoBoil pacueT peKylnepaTUBHBIX TETJIOOOMEHHBIX aIllapaToB.
CpenHsist pa3HOCTh TeMIEpaTyp U METOJIbl €€ BbIUMCIIEHUS. PacueT KOHEUHBIX TeMIepaTyp U METO/IbI
ee BbluMCiIEeHUs. PacueT KOHEUHbIX Temieparyp pabouux okuakocte. TerioBoilt pacuer
pereHepaTUBHbIX TEIJIOOOMEHHBIX aIapaToB.
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PA3JEJ 3. XUMHUYECKAS ®U3UKA, 'OPEHUE U B3PbIB,
®U3UKA YIKCTPEMAJIBHBIX COCTOSSHUM BEIIIECTBA

3.1. DjeMeHThI KHHEMATHUKH

[IpoctpancTBeHHO — BpeMeHHble OTHOIIeHHs. Cuctema orcyera. CkajsipHble M BEKTOPHbBIC
¢busnueckue BenunurnHbl. OCHOBHBIE KHHEMATUYECKUE XapaKTEPUCTUKH JIBIKEeHUS yacTull. CKOpOCTh U
YCKOPEHHE YaCTHUIbI IPU KPUBOJIMHENHOM JABUKEHUU. [[BHKEHME YaCTULBI IO OKPYKHOCTH. YTJIOBAs
CKOpOCTb U YIVIOBOE YCKOPEHUE.

3.2. Dj1eMeHThI IUHAMHUKH YACTHII

[TonsiTHE cOCTOSIHUSA YacTULIBI B Kilaccuyeckoit Mexanuke. OCHOBHas 3ajiaya JuHaMuKH. [lepBbiii
3akoH Herotona. [loHsiTe MHEPIIMANBHON cUCTEMBI OTcueTa. Macca u uMnyJibC Teia. Bropoi 3akoH
Hprotona kak ypaBHeHHe nBuxeHHs. Tperuil 3akoH HbioroHa. CoBpeMeHHas TPAaKTOBKAa 3aKOHOB
HreroTona. FpaHI/II_IBI MMPUMCHCHUS KJIACCHUYCCKOI'0O cnocoGa OIIMCaHus ABUXXCHUS YaCTHII.

3.3. 3aKoHBI COXpaHeHHs] B MeXaHHKe

3aKOH COXpaHEHHs] HMITyJbca Kak (yHIaMEHTaIbHBIA 3aKoH Npupoabl. CBsA3b 3aKOHA
COXpaHEHMs HMMIIyJIbCca C OJHOPOJHOCTBIO INPOCTpaHCTBa. PaboTa cuibl W ee BbIpakeHUE 4epe3
KpUBOJIMHENHBIM mHTerpasl. Kunernueckas sHeprusi MEXaHMYECKON CHCTEMBI U €€ CBA3b C paboToM
BHEIIHUX M BHYTPEHHMX CHJI, IHPWIOKEHHbIX K cucreme. Ilone xkak ¢opma Mmarepuu,
OCYLIECTBJIAIOIIEH CHJIOBOE B3aMMOJECHCTBHE MEXAY YacTHIAMM BemecTtsa. KoHcepBaTUBHBIE H
HEKOHCEpBAaTUBHbIE CWibl. lloTeHnnanbHass >HEpPrusi CUCTEMBI. 3aKOH COXPAHEHHsS MEXaHUYECKOU
SHEPTHH U €ro CBA3b C OAHOPOAHOCTHIO BpeMeHU. J(uccunanus s3HEprun.

3.4. Dy1eMeHTBhI MeXaHUKHU TBEPAO0ro Teja

ypaBHeHI/IH JABMIKCHHA W pPAaBHOBCCHUA TBCPAOI'O TECJaA. IlonsaTtue crarudecku HCOIIPCACIICHHBIX
cucreM. MomeHT HHCPLOUN TBEPAOIO TEJIa OTHOCUTCIBHO OCH. MOMEHT CHIJIBI OTHOCHTEIHLHO OCH.
Kunernueckas SHEPTHUA TBEPAOT'O TCJId, COBEPIIAOMICTO ITOCTYIIATCIIBHOC U BPAIIAaTCIIbHOC JIBUKCHHU.
YPaBHGHI/Ie ABVIKCHUS TBEPAOTO TEJIA, Bpalllaromerocsa BOKPYyr HCHOI[BI/I)KHOI\/JI ocu. MomeHT HUMITYJIbCa
T€Ja OTHOCHUTEJIBHO HEMOJBMI)KHOM OCH. FI/IpOCKOH. 3akoH COXPAaHCHUA MOMCHTa HUMITYJIbCa U €T0
CBA3b C U3OTPOIMTHOCTBIO MPOCTPAHCTBA.

3.5. DaeMeHTBI PeISITUBHCTCKON THHAMUKH

[IpuHIKMIT OTHOCUTENBHOCTH B PEISTUBUCTCKOM MexaHuke. [IpeoOpazoBanue Jlopenma s
KOOpJAMHAT U BPEMEHU M HX CIEACTBHs. PelnsTMBUCTCKMII MMITyibc. MIHBapHMaHTHOCTH ypaBHEHHH
JBUKEHHSI OTHOCUTENbHO TpeoOpa3zoBanuii Jlopenua. IlonHas sHeprus wyactuubl. YeTslpeXMepHBIN
BEKTOP DJHEPIrUU-UMIIYJbCa 4YacCTHUIBl. 3aKOH COXPAHEHHs YETBIPEXMEPHOIO BEKTOpa HHEPrUu-
uMnyibca. CTOJTKHOBEHUE PESITUBUCTCKUX YaCTHUII.

3.6. D1eMeHTHI MEXaHUKH CIJIOIIHBIX Cpe/

OOmme cBoiicTBa Ta30B M JKUAKOCTeH. KHHEeMaTHYeCKOe OIMCAHUE IBIDKEHHS KHUIKOCTH.
VYpaBHEeHUsI IBH)KEHUS W PABHOBECHS KUAKOCTU. MneanbHas XKuakocTh. CTalMOHApHOE TEUYEHUE
uaeanbHOM >KUAKOCTU. YpaBHeHue bepHymmu. Bsskas xuakocTs. Cuibl BHYTPEHHETO TpPEHMS.
CranmmoHapHO€  TE€YEHHE  BS3KOM  JKHJAKOCTH.  3aKOHBI  THAPOAMHAMUYECKOTO  TOJI00WUS.
IMunpoauHamudeckast HeyCTOHYMBOCTE. [loHATHE O TYpOYIEHTHOCTH.



3.7. Du3zuka KoJIe0aAHUH ¥ BOJH

OOme mpencTaBieHUs O KoyieOAaTeNbHBIX W BOJNHOBBIX Iporeccax. EauHbIi moaxon K
OMMCAaHUIO KOJeOaHWW U BOJH pa3iauuHoil Qusmueckoil mnpupoabl. CBOOOAHBIE HE3aTyXawollue
konebanus. KommiekcHast popma npencTaBieHus] TApMOHHUECKUX KoJeOaHui. AMIUIMTYa, KpyroBast
yactoTa M (paza rapMOHMYECKHX KoseOaHui. DHeprusi koneOaHuid. ['apMOHHYECKUN OCHMIUISATOP.
Mogens rapMOHHYECKOTr0 ocuuyuisaTopa. IIpumMepsl TapMOHHYECKUX OCHIUIATOPOB: MAsiTHUK, TPy3 Ha
MpyXUHe, KoneOaTeNbHbIl KOHTYp. Bekropuble nuarpammbl. CloXeHHE CKaJSPHBIX U BEKTOPHBIX
konebanuid. buenus. @urypst Jluccaxy. KommiekcHas ¢opma mnpenctaBieHUs TapMOHUYECKHUX
konebanuii. CBoOoaHble 3aryxaromniue konebanws. Koapdunment 3aryxanws. Jlorapudmmaeckuit
nekpeMeHT. J[oOpoTHOCTh. DHEprusi TapMOHHYECKOTO OCHMIUIATOpa. BBIHYXIEHHBbIE KoieOaHus
FapMOHHYECKOTO OCHWUIATOpa TMOJ JACWCTBUEM CHUHYCOMAANbHON cuiibl. Amminutyna u  (dasa
BBIHY)KJICHHBIX KoJieOaHWi. Bpemsi ycTaHOBIIEHUS BBIHY)XKICHHBIX KOJeOaHM M €ro CBs3b C
nooportHocThi0. Pe3onanc. BomnoBbie mponeccol. Ilnockas cunycounanbHass BoiHa. OmHOMEpHOE
BOJIHOBOE YypaBHEHHE. YTIPYrHe BOJIHBI B ra3ax, XHAKOCTSIX U TBEPABIX TeJax. DHEepreTudecKue
XapaKTepUCTHKHU ynpyrux BoyiH. Bektop YMmoBa. IloBenenue 3Byka Ha rpaHuile pasjenia IByX Cpei.
[TonsTre 06 ynapHbix BomHaX. Dddext Jlormepa.

3.8. MoJieKkyJISIPHO - KHHETHYECKasl TEOPUs

Maxkpockonuueckoe cocrtosinue. OcHoBHoe ypaBHeHne MKT. Makpockonuueckue napameTpbl
Kak cpeaHue 3HaueHud. TersoBoe paBHoBecue. [lonsaTue o temneparype. Mojens uaeanbHOTO rasa.
VYpaBHeHHE COCTOSIHMSI HJ€aJbHOIO Tra3a M €ro IpUMEHEHHe K Hu3olpoueccam. Pacnpenenenue
MaxkcBemna. Ckopoctu  Monekyn. Pacmpenenenme bonbumana. bapomerpuueckas ¢opmyna.
Pacnipenenenne MakcBemia — bonbimana. CpenHsisi KWHETHYECKas HHEPrUs YacTHUIBL. 3aKOH
PaBHOMEPHOTO paclpeiesieHuss KHHETUYECKOW 3HEPTUU MO CTEMeHsIM CBOOObI. SIBieHHE mepeHoca.
Huddy3usa. TemnonpoBogHocts. Koadpdumuenr muddy3un. KodddummeHT TEmionpoBo HOCTH.
Huddys3us B razax, KUAKOCTSIX M TBEpAbIX Tenax. BsskocTb. KoagduimeHTsl BS3KOCTU Ta30B U
KUJIKOCTEN.

3.9. OcHOBBI TEPMOAMHAMUKH

IlepBoe Hawano TepmoauHamMHuKU. BHyTpeHHss oHeprusa. [IpumeHeHuwe mnepBoro Havana
TepMOJAMHAMUKHA K wu3ompoueccaM. TemnoeMkocTs. Knaccmyeckas MOJEKYJISPHO - KUHETHYECKas
TEOpHsl TEIUIOEMKOCTH HJI€AIBHOTO ra3a M ee orpaHudeHHocTb. OOpaTuMble M HeoOpaTHMbIe
npoueccel. OHTponus. Bropoe Havano TtepMoauHaMuKH. TepMoIuHaAMUYECKHE MOTEHUUANbl U
ycinoBusi paBHoBecus. [luxn Kapno. Makcumanssbsiii KIIJ[ TemnoBod MammHbl. OHTponus u
BEpOATHOCTb. OrmpeneneHne HHTPONMM PABHOBECHOW CHUCTEMBl Yepe3 CTaTHUCTUYECKUH Bec
MaKpOCOCTOSIHHsL. OHTPONMsI KaK KOJWYECTBEHHas Mepa XaoTHYHOCTH. Ilepexon or mopsnaka k
OecropsiIky B COCTOSSHUM TerjoBoro paBHoBecus. [lpunmmn HepHcra u  ero cienctBus.
TepMoauHaMHUUYecKUe IOTEHLHANbl U YCIOBUA pPaBHOBECHA. XHUMHWUYECKUH IMOTEHLMANL. Y CIOBHUSA
Xxumuueckoro pasHoBecus. ®asbl u pa3zoBbie npeBpalieHus. Y ciaoBus paBHoBecus ¢a3. da3oBble aua-
rpammbl. YpaBHenue Kunamneiipona-Knaysuyca. Kputnueckass Touka. MeTacTaOMiIbHBIE COCTOSTHMSL.
da3oBble epexoab! BTOPOro poja. TepMoInHaMKKa MOBEPXHOCTH pa3ziena JABYX ¢as.

3.10. DaexkTpocTaTuKa

3akoH Kynona. HanpsbkeHHOCTh — 3nekTpuyeckoro nossd.  [IpuHOMOD — cynmepno3unu.
Onexrpuueckuid aumnosb. [IoTOK BEKTOpa HaNpPsKEHHOCTH. BEKTOp 37€KTpOCTaTUUYECKON MHIYKIIMH.
[Torox muaykmuu. Teopema Octporpanckoro - ['aycca ayig 37€KTPOCTATHYECKOTO IOJS B BaKyyMe.
[Tpumenenne teopemsl ['aycca K BBIYMCICHHIO HANPSHKEHHOCTH 3JIEKTpOCTaTHUecKoro mois. Pabdora
JIEKTPOCTATUYECKOT O OJIS. Hupkynsauus BEKTOpa HaNPSKEHHOCTH. [Totenunan
ANEKTPOCTATUYECKOTO TOJS U €ro CBA3b C HaNpsHKeHHOCTHIO. [lomsipusanmst nusnexkTpuka. Tumsl
IUBJIEKTPUKOB. DJIEKTPOHHASI U OpUEHTAllMOHHas mojspuszanus. [lusnekrpudeckas MPOHUIIAEMOCTb.



Teopema I'aycca mid monss B JOUIJIEKTPUKE. |'paHUYHBIE YCIOBHS HAa IIOBEPXHOCTH pasiesna
«OUDIIEKTPUK-TUDIEKTPUK» U «IIPOBOJHUK-IUIIEKTPUK». [IMOTHOCTE 3HEPrUM 3JIEKTPOCTATHYECKOTO
1oJIst B JUAJIeKTpUKe. [IpoBOIHUKY B 31eKTpUYeCKOM Iosie. PacnpeneneHue aeKTpudecKux 3apsaoB B
IIPOBOJHMKE. YCJIOBHs Ha I'PAaHULE IBYX OUNIEKTpUKOB. KoHneHcaTopsl. EMKOCTH KOHIEHCATOPOB.
OHeprus B3aUMOJECHCTBUS 3JEKTPUUYECKUX 3apsi0B. DHEPIUs CUCTEMBI 3apSKEHHBIX IPOBOJHUKOB.
OHeprus 3apsHKEHHOr0 KoHAeHcaTropa. IIoTHOCTE s3HEpruy 371€KTPOCTaTUYECKOTO MOJIS.

3.11. IlocTOSIHHBIIH 3J1eKTPUUYECKUIH TOK

VYcnoBus cyniecTBOBaHUS AJIEKTpUUECKOTO Toka. [IpoBogHuMKM M u30aaTOphl. 3akoHbl Oma u
Joxoynsa - Jlenma B wuHTerpanbHoil M auddepenunansHoit popmax. Croponnue cuibl. IJIC.
Uctounuku DJC. 3akon OMa g 3aMKHYTOM LIENU M y4acTKa LenH, cojaeprxkaiiero ucrouHuk J3/C.
3aKOH COXpaHEeHHUs FHEPTUH I 3aMKHyTOH nemnu. [Ipasuna Kupxroda.

3.12. MarauTHoe moJie

MaruvuTHas UHAYKUMsS. BUTOK ¢ TOKOM B MarHMTHOM MoJjie. MOMEHT CWJI, JEUCTBYIOLIMX HA
BUTOK C TOKOM BO BHEIIIHEM MarHuTHOM Tosie. MarHutHelii MoMeHT. Cuna Awmmepa. 3akoH buo-
Capapa. MarauTtHoe 1noJje IpsMOJIMHEHHOIO IPOBOJHUKA ¢ TOKOM. MarHuTHOE 1oje KpyroBoro Toka.
BuxpeBoii xapaktep MarHUTHOro nojsi. Llupkynduus BeKTOpa MAarHUTHOM MHAYKLMH. MarHuTHoe
nosie anuHHOrO cosneHoupa. Cwma Ammnepa. BzaummonelicTBue TPOBOJHUKOB C TOKOM. JIBHkKeHHE
3apsKEHHBIX YaCTUI[ B AJIEKTPUYECKOM M MarHuTHOM moJisix. Cuina Jlopeninia. MarHUTHBIN MOTOK.
KonTtyp ¢ TOKOM B MarHuTHOM mojie. OieKkTpomarHuTHas wuHAyKuus. IlpaBwio JleHna.
KosdduimenTsl HHIYKTUBHOCTHM M B3aMMHOM WHIYKTHUBHOCTH SIBI€HHE CaMOMHAYKUUU TPU
3aMbIKAHUM M Pa3MbIKAaHUU JJIEKTPUYECKON Lienu. MarnuTtHas sHeprus Toka. [ImoTHOCTH 3HEpruun
MarHuTHOTO II0Jis. MaruurHoe 1oie B BemiecrBe. JJIWHHBIA COJIGHOHMA C MarHETHKOM.
HamarnmuuBanue BemectBa. Mosekyiisipabie Toku. HamaramueHHocts. HanpsikeHHOCTh MAarHUTHOTO
nosist MarauTHasi npoHUaeMocTb. OCHOBHBIE YpaBHEHUsI MarHeTOCTaTUKHU B BemiecTBe. ['paHuyHbIe
YCJIOBHSI Ha MOBEPXHOCTH paszfena JABYX MAarHeTHMKoB. [LIOTHOCTh SHEPruM MArHUTHOTO TOJISI B
BEIIIECTRE.

3.13. DIeKTpOMAarHuTHoe noJje

dapaieeBcKas 1 MaKCBEIIOBCKAasi TPAKTOBKH SIBJICHUS SJICKTPOMArHUTHOM MHIAYKIIMU. BuxpeBoe
anekTpuueckoe mnosie. Tok cmemenus. CucremMa ypaBHeHM MakcBemsia B MHTErpajlbHOM U
muddepennmanbaoi hopmax. [IpuHIUIT OTHOCUTENEHOCTH B AJIEKTPOIMHAMHUKE.

3.14. DneKTPOMATHUTHBIE KOJIeOAHUS U BOJIHBI

Konebarenbubiii  KOHTYp. CoOOCTBEHHBIE JJIEKTPOMAarHWTHBIE KojieOaHMs. 3aTyxarouie |
BBIHY)KJICHHbIE 3JIEKTPOMarHuUTHble KojeOaHus. Ciydail pe3oHaHca. DJIEKTPOMAarHUTHBIE BOJIHBI.
BonnoBoe ypaBHenune. CKOpPOCTh paclpOCTPaHEHUS DJIEKTPOMArHUTHBIX BOJH. 3aKOH COXpaHEHUSs
SHEPruM I 3JIEKTPOMAarHUTHOTO nouist. [OTHOCTE HEprum anekTpomMarHuTHOro mnois. IlnorHocts
MOTOKA SHEPTUU JIEKTPOMArHUTHOTO TIOJISI.

3.15. UnTepdepeHnns BOJIH

[Tpunnun cynepno3unuuu A BoidH. MHTepdepeHns IOCKUX MOHOXPOMAaTHYECKUX CBETOBBIX
BOJXH. Bpems wu jmummHa  KorepeHTHOcTH. IIpocTpaHcTBeHHass  KOrepeHTHOCTb.  Pacuer
UHTep(PEPEHIIMOHHON KapTUHBI OT JABYX KOTEPEHTHBIX MCTOYHHMKOB. VHTepdepeHLus B TOHKHX
mienkax. Konea Herotona. I1os10ckl paBHOM TONIIMHBI M paBHOTO HAKJIOHA.



3.16. ludpaxuus cBera

[Mpuntmun Troiirenca-®penens. Jdudpakuus @Dpenens. 3ousl  Dpenens. Judpakuus
Opaynrodepa. Judpaxinus Ha KpyriioM OTBEpCTUH, MPSMON IIEIM U Ha MHOXECTBE MapaulebHbIX
meneit. Judpakumonnas pemerka. CrnekTpanbHOe pa3ioxeHue. Paspemaromas CcrocoOHOCTh
CHEKTPAJIBHBIX MPUOOPOB.

3.17. BzaumoeiicTBHe 3JIEKTPOMATHUTHBIX BOJIH € BellleCTBOM

Mopens cpeasl ¢ npucnepcuend. Ilokazartens mnpenomineHus. HopmanbHass M aHOMalbHas
mucnepcuu. ['pynnosas ckopocts. Ilornomenue BoaH. [loBeneHre BONH Ha TpaHULE pasfesia ABYX
cpen. Ilonmspuzanus. EcrecTBEHHBIM W TOJSPU30BAHHBINM CBET. 3aKoH Maioca. AHHM30TPOIHBIE
cpenbl. [lomsipuzanus mnpu  faBoiiHOM  Jydenpenomsienuu. [lpusma  Hukomns.  DneMeHTbI
KPUCTAJIOONTHKU. DIEKTPOONTHUECKHE M MarHutoontuueckue spineHus. ddpdext Keppa. Dddekr
QDapanes.

3.18. TenyioBOE M3TyUYeHHE

TennoBoe n3nyuenue abcomOTHO YepHOro Tena. [IpoTuBopeuns kiaccuueckon (HU3NKU. 3aKOH
Kupxroda. 3akon Credana-bonsiimana. Pacnipenencnune sHepruu B creKTpe aOCOIIOTHO YEPHOTO
tena. 3akoH cMenienust Buna. KBantosas runoresa u ¢popmyna [Tnanka.

3.19. ®oToHbI

DHeprus M HMMITYJIbC CBETOBBIX KBaHTOB. BHemHuii ¢orosddext u ero 3axonsl. Popmyna
DWHmTeHa 1 PoTodeKTpudeckoro 3¢dekra. KBaHTOBOE W BOJHOBOC OOBSICHCHHE JIaBIICHUS
ceeta. Dpdext Komnrona. Macca u umnysbc GoToHa.

3.20. Kopnycky/1sipHO-BOJIHOBOM Ayaju3M

I'unote3a ne bpoins. Audpakuus 31eKTpOHOB M HEUTPOHOB. MHUKpoUacTuIia B OJIHOLIEIEBOM
untepdepomerpe. COOTHOIIEHHE HEONPENEICHHOCTEH KaK MpPOSBIEHHUE KOPIMYCKYJISPHO-BOJIHOBOTO
AOyann3Ma cBOHCTB Matepuu. Habopbl 0lHOBpEMEHHO U3MEPHUMBIX BeIMUMH. BomHOBas QpyHKIUS U ee
cTaTUCTUYeCKUi cmbici. Bpemennoe ypaBuenue Illpenunrepa. CranuonapHoe ypaBHEHHE
[penunrepa. CraunoHapHble CcOCTOAHMA. [IpUHIMI TNPUYMHHOCTM B KBAHTOBOM MEXAHUKE.
JIBmxkenue cBoOOAHOM dYacTuibl. YacTuIla B OJHOMEPHOM W TPEXMEPHOW MOTEHIUAIBHBIX SMax.
KBaHTOBaHME SHEpPrUM M MMIYJbCa YacTHUIBL. [IpoXokIeHHMe JacTULbl HaA WU IMOJ MOTEHUINAJIbHBIM
6apsepoM. TyHHenbHbIN 3 dext. 'apmornueckuit ocunsuisatop. [Ipunuun coorBercTust bopa.

3.21. Teopusi aToma Bojaopoaa no bopy

OKcIepUMEeHTaIbHOE OO0OCHOBAHME OCHOBHBIX HJAeH KBaHTOBOM MexaHukH. JIuHeiuaTsie
cnekTpsl aromMoB. [IpaBuio yactor bopa. [Ipunuun coorBerctBust. OmnbiTel @panka u 'epua. Cnextp
aToma Bojopoza o bopy.

3.22. Atom

Yactua B cdepuuecku CcUMMETpUYHOM Tone. Bopoponomomobubie aromsl. [nmaBHoe,
opOUTaIbHOE U MarHUTHOE KBAaHTOBBIE UKCIa. DHepreTuueckre ypoBHH. [loTeHInansl Bo30yXaeHus u
noHuzanuu. CrHeKTpsl BOJOPOAONOA00HBIX aToMOB. IIpocTpaHcTBEHHOE pacipenesieHue MIOTHOCTH
BEPOSITHOCTH IS DJIEKTPOHA B aToMe BoAopoaa. MarHuTHeli MOMeHT aroMa. OmbIT IlTepHa u
I'epnaxa. Cnun anexkrpona. Dpdext 3eemana. DIIP.



3.23. AToMHoE SI/IPO

Crpoenue aToMHbIX sifiep. fnepHble peakiuu. PaanoakTuBHbIE TPEBpAIllEHUs] aTOMHBIX SIZIEP.
ennas peakuusa nenenus. TepmosiaepHsbiil peaktop. TepmosiaepHblil CUHTES.

3.24. Dj1eMeHThbI KBAHTOBOI CTATHCTUKH

CratucTuyeckoe ONMCaHME KBAHTOBOW CHCTEMBI, pa3iiMyhe MEX]y KBAHTOMEXaHHUYECKOH u
CTATHCTUYECKOW  BEpPOSATHOCTAMU. CHUMMETpHsSl BOJHOW (PYHKIIMM MHOTHX OJIMHAKOBBIX YACTHII.
KBanroBbie upieanbHble rasel: pacnpeaeneHue boze u ®depmu. KowaencupoBaHHOE COCTOSHHUE.
Crpoenune kpuctauioB. Todeunbie n1edeKThl B KpUCTAIaX. AKYCTUYECKUE M ONTHYECKHE KOoJeOaHus
Kpuctaynueckord pemerku. KomOunanuonnoe paccessHue. [lonsitue o ¢ononax. TemmoemkocTb
KPUCTAJUJIOB MIPU HU3KUX U BBICOKUX TEMIIepaTypax. DJIEKTPOINPOBOIHOCTh MeTaiioB. Hocutenu Toka
B MeTauiax. HeaocTaTo4HOCTh KJIACCMYECKOM 3JICKTPOHHOM TEOpUHU. DNEKTpOoHHbIM depmu-ras B
MeTajlie. DJIEKTPOHHAs TEIUIOEMKOCTb. DJIEMEHTHl 30HHOH TEOpUH KPHUCTaLUIOB. YpoBeHb Depmu.
Yucno 37eKTPOHHBIX COCTOSHUN B 30HE. 3aMOJIHEHUE 30H: METAILIbL, TUAJIEKTPUKHU, MTOIYIPOBOIHUKH.
[lonsitue nppipounoit mnpoBoauMocTH. COOCTBEHHBIE W TPUMECHBIE MOJIYIPOBOJHHUKHU. SBIeHUE
cBepxmpoBoaumoctu. Kyneposckue napel. CepxnpoBoauMocTs 1 u 2 poga. BeicokoTemneparypHas
U CBEPXIIPOBOJUMOCTh. 3aXBaT M KBAaHTOBaHME MarHUTHOro moroka. Oddekr Jxozedcona.
Marnertuku. Ilapa-, nua-, peppo- u antudeppomarneruku. KBantoBas Teopus eppomMaraerusma.
JloMeHHas CTpyKTypa.

3.25. DieMeHTHI (PU3HYECKOH KMHETHKHI

JlokanpHOE M HEMOJHOE paBHOBecHE. PenakcaloHHbIC sIBJICHUS. BpemeHa penakcanuu
Pa3IMYHBIX TPOIECCOB MPUOIIMKEHUST K TEIUIOBOMY paBHOBECHIO. bpoyHOBckoe aBikeHue. CBs3b
muddy3un ¢ OpOYHOBCKHM JBIOKEHHEM. UyBCTBUTEIBHOCTh HM3MEPUTEIBHBIX MPUOOPOB. [IIymbI.
[Tonstre o mpunHnmne OH3arepa. DIEKTPONPOBOAHOCTh Kak BhIHYXAeHHas nuddysus. [lonstue o
MepeKpecTHhIX AP dekTax.

3.26. CtaTucTHYecKHe pacnpe/ejeHus

Pacnpenenenne I'mb6ca. Mopnens cucremsl B TepMmocTtare. KaHoHHueckoe pacmpeseneHue
I'n66ca. CraTucTHUecKUil CMBICHT TEPMOAMHAMMUYECKHUX IIOTEHIMANOB W TemrepaTrypsl.  Poib
cBoOogHON sHepruu. Pacmpenenenne I'mG6ca 1y cHUCTEMBI € TNEPEMEHHBIM YHCIOM YacTHULI.
DOHTpomus U BEposATHOCTh. OnpeieneHre SHTPOINH PaBHOBECHOW CUCTEMBI Yepe3 CTaTUCTUUECKUN Bec
MaKpOCOCTOSIHHS. OHTPONMsI KaK KOJMYECTBEHHAas Mepa XaoTWdyHocTH. llepexon ot mopsiaka K
OecropsiIKky B COCTOSSHUM TerioBoro paBHoBecus. [lpunmun HepHcra u  ero cienctBus.
MaxkpocucremMsl BIanu OT paBHOBecHS. OTKpBITbIE AMCCHUIIATUBHBIE CUCTEMBl. POJIb HEIMHEMHOCTH.
[Tonsitue o Oudypkanuax. Unen cunepretuku. [{unamudeckuit xaoc. Camoopranuzanusi B Mpupo/Ie.
Kackansl ®eitrendbayma. Teopema Ilpuroxuna. [Tossnenre caMoopraHu3aiy B OTKPBITBIX CHCTEMAX
U TpeBpalieHue GaykTyaluil B MaKkpocKonudeckue 3 pexTsl.

3.27. BeuiecTBO B pa3iMYHbIX YCJIOBHAX

Peanbubie rasel. IloTeHIMan MeXMOJEKYJSpHOro B3aumojueucTBus. M3orepmsl Ban-gep-
Baanbca. 3akoH cooTBeTCTBEHHBIX cocTosiHui. DPdekt J[xoynsa-Tomcona. [poccennpoBanue ra3os.
Kunkoe cocrosnue. Kuakoctu. IloBEpXHOCTHOE HaTsKEHHE. YCIOBUE PAaBHOBECUS HA TPAHULIE
xuakocred. Ctpykrypa xuakoctu. JXKuakne kpuctaisl. JKuakue pactBopsl. 3akoHsl Payns u ['enpn.
Ocmornueckoe nasieHue. JlpmarpamMma coCTOsSHUS pacTBopa. JMCIEpCHBIE CUCTEMBI. OMYJIBCHH.
YeroitunBocte AMynbeuil. CenuMeHtanus. PU3NKO-MEXAHMYECKHE W JJEKTPUYECKHE CBOMCTBA.
AbspoaucnepcHble CUCTEMbl M Kosutouabl. [lbutn, nbIMBI, TyMmaHbl. JlaBleHHME HACBIILEHHBIX U
nepechiieHHbIX mapoB. Koarynauusa. Komnougnsie pactBopsl. Cycnenzuu. CTpoeHHE KPUCTAUIOB.
OKcIepUMEHTaJIbHbIE METO/Abl HCCIEOBaHUs KpUCTauIoB. TodeuHble naedeKkThl B KpHUCTaax.



KpaeBHe 1 BUHTOBBIC JTHUCJIOKAIIHUH. I[I/ICJIOKB.I_[I/II/I U IJIaCTUYHOCTD.

3.28. CoBpeMeHHasi KAPTHHA MUPa

BemectBo u mone. ATOMHO-MOJIEKYJIIPHOE CTpO€HUE BeulecTBa. ATomHoe sapo. KBapku.
DOneMeHTapHble YacTULbl:  JIENTOHbI, aapoHbl. CHIIBHOE, 3JEKTPOMAarHuTHoe, ciaboe W
rpaBUTallMOHHOE B3aumojeiictBue. HMepapxus B3aumoneicTBuil. O €AMHBIX TEOPUSAX MaTEepHUH.
dusnueckas KapTUHA MUpa Kak (punocodckas KaTeropus.
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