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BCTYII

BcrynHe BumpoOyBaHHS 111 3400yTTS OCBITHBOT'O CTYINEHS CHeIiagicra 3i
CHellaIbHOCTI 144 «TemnoenepreTrka (cmeriamizartis “EnepreTHaHuN
MEHEKMEHT ) BiAOyBa€eThes BianoBiaHo a0 «IIpaBui npuitomy n0 HarioHaasHOTO
aepokocMiuHOro yHiBepcuteTy M. M.E€. XKykoBcbkoro «XapkiBCbKUI aBlallliHUN
iHCcTUTYT» Yy 2016 pori» y Gopmi IHAUBIAYAIPHOTO MUCEMOBOTO (PaxoBOTO 1CTIHTY,
KU TIpUiiMae eK3aMeHaIliifHa KOMICisl 3 MEeBHOT CIeIiaabHOCT1 (creriam3artii),cKiia
SIKO1 3aTBEPKYETHCSI HAKa30M PEeKTOpa Y HIBEpCUTETY.

J1o (haxoBOro iCIUTY BXOJATh MUTAHHS 32 TEMAMHU:

— "TexuiyHa TepMoaHAMIKA",

— "Temnomacooomin",

— "[IpukiaaHa rigporazoauHamika',

— "XonoauiaprHa TexHika",

— "TennodizuyuHi BIaCTUBOCTI pEUOBUH",
— "TemnoobMiHHi anmapaTn",

— "Teopis 1 TexXHIKa TETIO(I3UIHOTO EKCIIEPUMEHTY "

[lepenik muTaHb 3a TEMaMH HaBEICHUM y TIPOTpaMi.

Pesynbrar daxoBoro icnuty Bu3HavaeTbes 3a 100-0anbHOIO MIKAJIOKO 3TiTHO 3
m. 5.1 IlpaBun mnpuitomy g0 HarioHaabHOTO aepOKOCMIYHOTO YHIBEPCUTETY
M. M.€. XKykoBcbkoro «XapKiBChKHI aBlalliiHANA IHCTUTYT.



1 IIurannsa 3a temoro ""TexHiuna TepmMoanHamika'

1. TepmonunamiyHa cucteMa Ta 1i ctaH. TepMmoauHamigyauii npouec. Tepmiuni
napamMeTpu crany. KajlopudHi TapamMeTpw CTaHy, PIBHSHHS 1 JiarpaMH CTaHYy.
IneansHuii ras, piBasHHg Knanelipona-Menneneesa. Cymin iicaibHUX Ta3iB.

2. MarematnyHa MoJenb B3aeMOAil cuctemu 3 JOBKULIAM. CyTHICTH 1

GbOopMyITIOBaHHS TMEPIIOTO 3aKOHY TEPMOJUHAMIKH. 3arajibHUN aHATITUYHHN BUpa3
nepmoro 3akony. CramioHapHa MpoTouHa cucTteMa. MexaHiyHa (opma 3amucy
nepioro 3akoHy. [ToBHI mapameTpu. 3anuc Nepuioro 3aKOHY TEPMOJIMHAMIKK Yepe3
noBH1 napametpu. 3akoH J>xoyns. PiBHsHus Maiiepa.

3. CyTHICTB 1 pOpMYyJIFOBAaHHS JPYroro 3aKOHY TePMOJIUHAMIKUA. AHATITUYHUMA
BUpa3 apyroro 3akoHy. ['eHepariis entpormii. BruiB HepiBHOBa)XXHOCTI Ha mepedir
nporecy. O6' eqHaHU BUpa3 MEPIIOTo 1 APYroro 3aKOHIB TEPMOINHAMIKH.

4. MaTemaTu4yHa MOJIeJIb 130napameTpuyHoro npoiecy. [lomitponnuii npouec,
Moro piBHsHHA. Bunyu MexaHiYHUX pOOIT 1 CIIBBITHOIICHHS MK HUMU. Bupaszu nis
pO3paxyHKy 3MiHM eHTponii. CHiBBIJHOUIEHHS Ji1 PO3PAaxXyHKY XapaKTEpHUCTUK
NOJITPOIHOTO Mpouecy. OKkpeMi BUNaJAKU MOMITPOITHOTO IPoLEecy, 300paKeHHs iX Ha
TEPMOJIMHAMIYHHX JlarpaMax.

5. TepmoiMHaMIYHMI aHaJ13 PIBHOBAKHOI TEYil ra3y B KaHalax.
CriBBIAHOIICHHS MK 3MiHaMH KIHETUYHOI €HEprii Ta eHTanbii. Bubip Haiikpamioro
BaplaHTy TEPMOAMHAMIYHOTO MPOLECY CTUCHEHHS a00 pO3IIMPEHHS ra3y B KaHajax.
BrnuB HEpiBHOBa)KHOCTI HA POLIECH CTUCHEHHS 1 pO3LIMPEHHS B KaHalax.
TepMoanHaMiuHUI aHaJi3 MPOLIECY BUTIKAHHS a3y 3 pe3epByapy uepe3 HacaaokK, 10
3BY)Ky€eThCsl. Kpu3a BUTIKaHHS; INBUIKICTh 3BYKY; KDUTUYHI TAPAMETPHU.
HepiBHOBa)kHa Tedis B KaHAJIaX 3 PalTOBOIO 3MIHOIO Tiepepi3y. AniabaTHe
JPOCETIOBaHHS 1 HOr0 BUKOPUCTAHHS JJIs MIJIBUILIEHHS a00 3HWKEHHS TeMIepaTypu
ra3y. ludepeniiiinuii Ta iHTerpaibHUN Jpoceib-edekTr. PiBHOBaXKHA Tedis rasy 3i
3BEPIICHHAM TeXHIYHOI po00TH. POOOTA CTUCHEHHS Ta3y B 1I€AIbHUX KOMIIPECOpax
00" €MHOr0 1 AMHaMi4YHOTO TUIy. /[ilicHa poOoTa peabHUX KOMIIPECOPIB 1
JIeTaHJIePiB.

6. TeroBa MamMHa; BU3HAYCHHS 11 CTPYKTYPH 3 BUKOPUCTAHHSIM TEPIIOTO 1
JIPYroro 3akoHiB TepMoAuHamiku. [Ipsmuii 1 00epHEeHUI UK, TETIOBUM IBUTYH 1
terioBuil Hacoc. [uki Kapuo Ta itoro KK/I[. MeToau nopiBHSHHS piBHOBa)KHUX
IUKJIIB. 3arajibHe IPaBUIIO OJCPKAHHS BUCOKOE(EKTUBHOIO IIUKITY TETJIOBOTO
neuryHa. Lluknm razorypOinHux yctaHoBok. [{ukmu neurynis: Otro, Juzens,
Tpunkiepa; ix KK/[ Ta criBcTaBieHHs. PI3HOBU M TEMJIOBOTO HACOCY: IPUCTPOT IS
OXOJIO/KCHHS Ta 00ITpiBY, TpaHCPOPMATOPH TETLIOTH.

7. OcobIMBOCTI ONIUCY CUCTEM 3 (pa30BUMHM NepexoiaMu. PIBHSHHS
nepeposnoaiuty das. [Ipasmio das ['i66ca. Dazosi miarpamu. MexoBi KpuBi,
KpUTHUYHA Touka. TernoBuil egpekt azooro nepexony. [lapamerpu a3 Ha MexoBiit



kpuBiii. PiBusinns Knaneiipona-Knaysiyca. ITuromuii 06°em, eHTanbis Ta eHTPOIis
napy Ta pPiAMHU Ha MEXOBIN KpuBiid. JIBodazosa 30Ha. CTyminb CyXOCTi.

8. Bonore nositps. Kanopuysi Bractuocti Bojiororo nositps. I-d miarpama
BOJIOroro nositps. TepMoMHaMIUHI IPOLECH Y BOJIOIOMY IOBITPI.

9. Llukmu naporyp6inuux ycraHosok. llukin KapHo Ta #Horo Ttexuiduna
peanizauis. [jukn Perkina npocruif i 3 neperpisom napu.

Jlirepatypa

1. Texuuueckas tepmomunamuka /Ilon pex. B.M. Kpyrosa. M.: Bricuias
wkosa, 1991 — 384c.

2. bnunxos B.H., I'opbenko I'.A., KoctukoB A.O. Teoperuueckue OCHOBBI
aspokocMuueckoit TemorexHukd. Yacts 1: OCHOBBI TEPMOJMHAMUKH OOBEKTOB
AIPOKOCMUUECKOM TexHuKkH. — XapbkoB: Hail. aspokocm. yH-T «XAW», 2003. - 94 ¢

3. Texuuyeckas TepMOAMHAMMKA. Y4. mocobue no nadop. MNpaKTUKYMY
/BecnisitoB MLA. u Jip. XapbKkoB: XapbK. aBuall. uH-T, 1990 — 80 c.

4. Kupwuua B.A., Ceives B.B., Ileiinagmun  A.E.  Texunuyeckas
TepmoanHaMuka. M.: DHeprus, 1983 — 385 c.

5. bBenses H.M. Tepmoaunamuka. Kues: Buuia uikona, 1987 — 344 c.

6. Wcaes C.U. Kypc xumuueckod TepMojrHaMuku. — M.: Mawunoctpoenue,
1986..

7. Topbenko TI.A., Koctukos O.H., Cenusanos B.I'. Tlepsuunblii
TEPMOJIMHAMUYECKUH aHaiu3 pabounx MPOLIECCOB B 3HEPreTUYECKUX YCTAHOBKAX U

cucTeMax JleTarelibHbIX amnnapatoB. Yd. nocodue. XapbkoB: XapbK. aBuall. UH-T,
1995 - 68 c.

[lutanus ckiaB
K.T.H., JloeHT kadenpu 205 €nidanos K.C.

2 Murauus 3a temoro "Tennomacooomin"

1. OcHOBHI TONOXKEHHSI TeOpil TEMJIONPOBIIHOCTI.

MexaHi3M TEIUIONPOBIAHOCTI B PI3HUX cepeloBUlIax. 3axkoH Dypse.
Koediuienrt TETNJIONPOBIAHOCTI. MaremaTu4iHa MOCTaHOBKa 3aBJ/1aHb
tennonposijHocti. JubepeHuianpHuii pPiBHAHHS TEMIONPOBIAHOCTI —  OKpeMmi
punaaku. linepbosiune piBHSHHS TEIUIONPOBIAHOCTI. YMOBHU OJHO3HAYHOCTI.
Knacudikaiis 3aBmaHb Tem1onposiHocTi. KOpeKTHICTh IOCTaHOBKYU KpaloBHX
3aB/1aHb. [1po MeTOaM BUpILIEHHS 3aBAaHb TEILUIONPOBiAHOCTI. be3po3mipHi 3MinHi.

2. TenuonpoBiIHICTb MPH CTALlIOHAPHOMY PEIKUMI.

[IpocTi 3aBHaHHs CTAUiOHAPHOI TEIIONPOBIIHOCTI — TEMIONPOBIIHICTh |
Tenyonepejiaya uYepe3 IJIOCKy, LWIHAPOBY i chepuuHy crinku. PospaxyHok
TeIIoBoi 1301s1ii, KpuTHYHKMH aiametp i3onsiuii. KonrakTHuid Teroodmin. Cnocodu
3MEHILIEHHS KOHTAKTHOTO TepMiuHOro omopy. IHTeHcudikauis Ttennonepenauyi 3a



J0TIOMOT010  OpeOpeHHs. TeruIonpoBIAHICTh Y3[0BX CTPWXKHS TMOCTIHHOTO 1
norepevHoro nepetuny. EgextuBHicTh opeOpenns. Temmonepenaya yepe3 opeOpeHy
CTIHKY. TemIonpoBiqHICTh TUT 3 BHYTPIIIHIM TETIJIOBHIIJICHHSIM.

3. HecranionapHa TemionpoBiIHICTb.

Oco0nmBOCTI TPOTIKAHHS HECTalioOHApHHUX mpolleciB. HaOmwkeHi pimeHHsS
3a/ladi  OXOJIO/P)KYBAaHHS (HArpiBy) MPOCTHX TUT 3a JIOMOMOTOK) HOMOTpPaM.
3acToCyBaHHS METO/IB PETYJISIPHOTO PEKUMY MPU BUPIIIICHH] TPUKIAIHUX 3aB/IaHb.

4, TemnooOMIH BUTPOMIHIOBAHHSIM.

OCHOBHI TOHATTA 1 BH3HAUYECHHA. 3aKOHH TEIUIOBOTO BHUIIPOMIHIOBAHHS.
Knacudikariis BuiB miBchepuYHOIO BUIIPOMIHIOBaHHS. [HTErpayibHi, CIEKTpaibHi,
KYTOB1 XapaKTEPUCTUKH BHUIPOMIHIOBaHHA. TerIoOOMiH BUIIPOMIHIOBAHHSIM MIX
TIJIaMU, PO3JUJIEHUMHU NPO30puM cepenoBuiieM. OcoOIMBOCTI BUIPOMIHIOBAHHS
rasiB 1 Mapu.

5. OCHOBHI ITOJIOKEHHS TEOP1i KOHBEKTUBHOIO TEIJIOOOMIHY.

OcCHOBHI MOHATTA 1 BU3HA4YeHHs. J(MdepeHiianbHl pIBHIHHS KOHBEKTUBHOTO
TEIJI000MIHY. YMOBH OAHO3HA4YHOCTI. ['1IpOJIMHaMIYHUNA 1 TEIJIOBUM MPUKOPAOHHI
miapy. 3anuc piBHAHb B 0e3po3MipHOMY BUTIIAAl. OCHOBH Teopii MOAI0HOCTI. Y MOBHU
TeryioBoi moaioHocTi. PiBHAHHS momiOHOCTI. BusnauansHi mapamerpu. Kpurepii
MOAI0HOCTI, 1X (hi3UYIHHI CEHC.

6. KoHBekTHUBHMI TETUIOOOMIH B 0JJTHO()A3HOMY CEPEIOBHIIII.

TeroBingaya mpu BUMYIICHOMY PyCl PIIMHU Y3J0BX IJIOCKOT TOBEPXHI.
TemnoBigmaya mnpu JamMiHapHOMY 1 TypOYJEHTHOMY MPUKOPAOHHUX IIIapax.
OcoOmuBOCTI  TEMIOOOMIHY TIpUM BEJIMKHX MIBUAKOCTSX. TermjoBigaada Mpu
BUMYULIEHOMY TNepeliry piAuHU B KaHAJax JaMIHAPHUM 1 TypOYyJIEHTHI PEXKHUMH.
TennoBignaya B IIOPCTKUX TpyOax. IHTeHcu@ikalis TErIoBiAnadl B KaHajlax 3a
JIOTIOMOTOI0 JTUCKPETHOI TypOyiizarii motoky. TeruioBimmada B 3ICHYTHX TpyOax.
OcobnuBOCTI TerIoBiIaul Tpu mepediry piakux MeraniB. TeruioBimmaya mpu
BUMYIIEHOMY OOMHMBaHHI OJJMHOYHOI KpYyroBoi TpyOu 1 myukiB TpyO. TemsoBigmaua
P BUIBHOMY PYCI PIIUH B HEOOMEKEHOMY 00'eMi 1 B IPOIIApKax.

7. TemnooOMiH npu (pa3oBUX 1 XIMIYHUX TEPETBOPEHHSX.

TernooOMIH Mpu KUIIHHI OJHOKOMIOHEHTHOI piAMHHM. MexaHi3M mpouecy
kumiHHsA. BrumB  pexumHux uuHHUKIB. KpuBa kuminus. Kpusu KumiHHS.
TennoBingmaya npu KumiHHI B TpyOax. TeruoBimmadya npu koHmaeHcaiii. [1miBkoBa i
KpaIUIMHHA KOHJACHcaIlisg. TermoBiggadya NIpu  KOHACHCAIli HAa BEPTHKAJIbHIM
noBepxHi. OcHoBuM MacooOMiHy. [Judy3is, KOHBEKTUBHHUN MacoOIEpeHic 1
MacoBiggayda. JudepeHiianbHi piBHIHHS MacolnepeHocy. AHajorid MpoLeciB Terio-
1 MacornepeHocy.



Jireparypa

1. B.II. Hcauenko, B.A. Ocunosa, A.C. Cykomen. Temsonepegaua. M.,

Dueprousnar, 1981.

OcHOBBI Terionepeaay B aBUALMOHHON U PAKeTHO-KOCMUUYECKOH TeXHuKe /

[Tox pen. B.K. Kouikuna. M., Mawmunoctpoenue, 1975.

3. H.M. Bensier. OcHossl Temnonepenaun. Kues, Bricuias mikona, 1989.

4. Teopus teromaccoodmena / [log pen. AW. Jleonteesa. M., Beiciuas mikona,
1979,

5. D.M. Kaprauies. AHaJIUTUYECKHWE METOJbl B TEOPUM TEIMJIONPOBOAHOCTH
TBep/bIX Tesl. M., Boiciiast tkona, 1985.

(8]

6. H.M. benses, A.A. PsigHo. MeTojibl HecTalMOHAPHOW TEIUIONPOBOAHOCTH. M.,
Briciuast mikona, 1978.

7. 2.K. Kanunun, I'.A. Jlpeituep 1 ap. MeTojsl pacyera CONpPSKEHHBIX 3ajauy
ternoodmena. M., Mamunoctpoenue, 1983.

8. A.M. Kyrenos, JI.C, Crepman, H.I'. Criowmn. ['ujpoarHamuka u terioodmer
1npu napoodpazosanun. M., Beicias mxoa, 1986.

9. B.H. Kynemwos. Tennonepenaua. YuedbHoe nocobue no sadbopaTtopHomy
npakTukymy. — Xapbkos. XAH, 1989.

[TuTaHHs cKiaB
K.T.H., JoleHT Kadeapu 205 Cniganos K.C.

3 IMurannus 3a temolo ""[lpukiagna rigporascannamika'

1. 3microBa i MaTeMaTHYHa MOAEI] KOHTIHYYMY.

[lousitrs cyumiapHoro cepenosuiia (KoHTiHyymy). [lpunuun BBejeHHs
XapakTepucTuK. Mexi il rinoresu CyUinbHOCTI. Buan XapakTepucTuK KOHTIHYYMY.
OcHOBHI MOJIeJIl CYLIUIBHOI'O CepeIoBHIIA.

Bexropy 1IBHIKOCTI Ta mpUcKOpeHHs. ['eoMeTpuunuil obpa3 Tedyil y mMeTofi
Eiinepa. Teuszop wBuakocreit gedopmauiii. Teopema Kowi-I'esbmronsis.
JluBepreHuisi, poTop i UUPKYJIALIS LUBUIKOCTI.

Bekropu Hampyrn o00’€MHHMX 1 NOBEpXHEBUX cuil. TeH30p HanpyKeHb
MOBEPXHEBUX CHII. 3B’SI30K KOMIIOHEHT TEH30pa HaIlpy’KeHb MOBEPXHEBUX CHUJ I
Tensopa wBuaKocTel medopmaniit. PiBusHHs aedopmauii 130TPONHOro JiHIHHOIO
B’ s13K0T0 cepenoBuina (3akon Har’e-Croxca).

2. ®OyHaaMeHTaIbHI 3aKOHM Ta PIBHSIHHS I'pOrazoAnHaMiKH.

CyTHICTh yHIBEpCAJILHOIO 3aKOHY 30epexeHHst cyOcTraHLii y MakpoOCBiTI.
dopMyntoBaHHs HOro Uil KOHTIHYYMY BIJIHOCHO MacH, IMIyJbCy W eHepril.
MareMaTu4HUN BHUpa3 3aKOHIB 30epeKeHHs LUX cyOcTaHUi# (IHTerpaibHi piBHIHHS
HEpO3pUBHOCTI, pyxy Ta eHeprii). [lepexin Bij iHTErpaJbHUX PIBHSHb [0



nudepenmianbaux. JudepeniiaibHe piBHSHHSI HEpO3pUBHOCTI. JludepeHiiaibHe
pIBHSIHHS pyXy B HampyxeHocTsXx. J[ludepeHuiaapbHe pIBHAHHSA pyxy s
HBIOTOHIBCBKOTO cepeloBHUIlla. Bumamok HE3MIHHOTO 3HAYEHHS KOEDIIIEHTY
B’si3kocTi. Judepeniianbue piBHIHHS eHeprii. PIBHSHHS «OKMBHX CHII» 1 PIBHSHHS
IPUTOKY TEeTUIOTH». DyHKIIIA AucuTalii. PIBHIHHS eHTpOIii.

Cucrema  audepeHIiadbHUX  PIBHAHb  TiAporazoAuHamiku.  [imoTe3u
3aMUKaHHS. YMOBU OJHOBHU3HAuUEHOCTI. Meronu po3B’si3aHHS KpaloBoOi 3ajaul
riipora3oAHaMIKu. [HTerpanu piBHAHHS PyXy HEB SI3KOTO CEPEIOBUIIIA.

3. EnemenTu Teopii moaiObHOCTI.

[onsatrs ¢i3munoi moaiOHocTi. DakTopW, L0 BU3HAYAIOTH XiJ MPOILECY.
V3aranpHeHi 3miHHI. Kpurtepii momiOHocTi Ta 3acobu iXx oxaepkanHs. Kputepii
JUHAMIYHOI MOJI0HOCTI; X MareMarhyHa 1 (i3u4Ha CyTHICTh. Jl0JaTKOB1 KpHTepii
noai0HOCTI, IO TOXOASTh 3 pIBHSAHHS eHeprii. KpurTepiaibHi pIBHSHHS Ta iX
CTPYKTYypa.

4. TypOyleHTHa Teyis.

JlamiHapHuii 1 TYpOYJEHTHUH PEXKUMH pyXy B’S3KOTO CEpEIOBHILA.
BunukaenHs TypOyieHTHOCTI. OcepelHEHHs NapaMerpiB TypOyJIEHTHOrO IOTOKY.
PiBusiHHs Pelinonbaca. TypOynenTHi HamnpyxeHHs. TypOyneHTHa B’A3KICTb.
JlonatkoBi rinote3u 3aMukanHs. TypOysieHTHa TeronpoBiiHicTh. CucTeMa piBHSHD
TIApOra3oAMHAMIKY Il TypOyJIEeHTHUX TEU1l.

5. CuitoBa B3a€MO/Iis PIIUHU Ta TBEPJIOTO Tija.

PeaktuBHA [isi piAMHKM Ha BUTHYTUM KaHai, AUQy30p, COIJIO, BIIPI30K
HATHAPpUYHOT Tpyou. Dopmyrna ajisi 0OYMCICHHS TOJOBHOTO BEKTOpa 1 MOMEHTa
MOBEPXHEBUX CUJI MO CTaHy Teuli Ha KOHTPOJIbHIA MOBepxHi. Tsra moBITpsHO-
pPEaKTUBHOTO 1 PAKETHOTO JIBUTYHIB. TWNM TiIpOJIMHAMIYHUX  PEIIITOK.
[NipponuHamiuHi cuiM mpu OOTiKaHHS peuntok npoduieid. Teopema KyKoBCBKOTrO
Uit pentok npoduiei. OOUYUCIEHHST TOJOBHOTO MOMEHTY MOBEPXHEBHMX CHJI, IIO
JI0Th Ha KOJIECO TYpOOMAIIIMHU, TIO CTaHy Tedii Ha KOHTPOJIbHIN MOBEPXHI.

6. PiBHsHHSA pyxy y dopmi ['pomexu. [HTerpanu pyxy i1€aqbHOl PiAMHH.
/. IlIBUAKICTB 3BYKY.

[IBuAKICTH IOMUPEHHS MauX 30ypeHsb B ra3l. [IIBHAKICTE 3BYKY.

8. TazommHamivHi QyHKITII.

lazopunamiuni  QyHKIIi TeMmmepaTypu, THUCKY, TyCTUHH. ['‘a3omaMHamivHi
¢yHKIIT BUTpaTh Ta IMIOyJbCy. PiBHAHHA XpHUCTHAHOBHYA. 3amlKUC CHUCTEMHU
OJIHOBUMIPHHUX PIBHSIHB Y€pe3 Ia30AMHAMIUHI (PYHKIIT Ta TOBHI TapaMeTpH.

9. OcHoBH Teopii MPSAMUX CTPUOKIB.



Cxema (popMyBaHHS yJapHOi1 XBHII. ¥YMOBH JUHAMIYHOI CYMICHOCTI Ta poOoui
dbopmynu mis mpsMoro ctpudka. Y apHa amiadara.

10. OgHoBUMIpHA TEOpis TEUil PIAUHU 1 Tazy.

OnHoBUMIpHI  PIBHSHHSA I Tewid  piguHd. [iapaBmiyHUN  TAXI.
VY3araibHeHHS pIBHAHb HEPO3PUBHOCTI Ta pyXy HEB’SI3KO1 PIIMHU HA peasibHI Teuli y
TpyOompoBogax. @opmynu  omopy. [igpaBmiuHmii  pO3paxyHOK  CHCTEM
TpyOonpoBoziB. Ilonsrrs rigpasmiyHoro omnopy. CymapHuil omip HOpOCTUX 1
po3raigy)eHux TpakTiB. Cxema po3paxyHKy TiIpaBIIYHUX MEPEK.

OpHOBUMIpHI PIBHSAHHS razoAuHaMikd. Mogudikamis iX A ypaxyBaHHS
BIUIMBIB. Kpurtepii momiOHOCTI ogHOBUMIpHUX Teui ra3y. I[loBHI mapamerpu.
XapakTepHi MBUJKOCTI Ta 30HU Teuii razy. KoedilieHT mBUAKOCTI.

11. 3akOH 3BEpHEHHS BILIUBY.

PiBHsIHHA 1 (popMyITIOBaHHS 3aKOHY OOEpHEHOCT! BIUTMBY. Hacminku 3akoHy.
Kpwuza teuii. Bruus ii Ha BUTpary rasy.

12. 3miHa mapaMeTpiB y MOTOLI razy.

BB 3MiHU 11011 TTEpEPi3y HA MApaMETPH €HEProi30JIbOBAHOIO MTOTOKY
ra3zy. OCHOBHE piBHSIHHA T€4ii B TeOMETPUYHOMY corlii. Cxema po3paxyHKy
PO3MO/ILTYy MapaMeTpiB ra3y B3JI0BK IMPOCTOrO COIuIa 1 coruia JlaBans (olHOBUMIpHA
Moienhb). Pexxumu podoTu nmpocToro coria 1 coruia Jlapans. BriuB B’sI3K0CTI ra3y Ha
ajiabaTHy Tedito HOro B KaHalll He3MIHHOTO nepepizy. OCHOBHE PiBHAHHS TeUli B
«TpyO1 3 TepTam». Cxema po3paxyHKy po3MOALTy apaMeTpiB ra3y B3AOBXK «TPyOH 3
TepTaAM» (OAHOBUMIpHA MOJieNb). [loBeliHKa MOTOKY B pa3i 3aKPUTHYHOI TOBXKUHU
TpyOu. BriuB Teraoo0MiHy Ha T€U1l0 HEB SI3KOTO ra3y B KaHaJll HE3MIHHOTO
nepepi3zy. OCHOBHE piBHSIHHS Teuli B «TpyO1 3 Tem1ooOMiHOM». Cxema po3paxyHKy
PO3MOLTY MMapaMeTPiB ra3y B3JIOBXK «TPyOH 3 TETIO0OMIHOMY (OJTHOBUMIpHA
Mozenb). [loBeaiHka MOTOKY B pa3si nepegadi 3aKpUTUYHOL KITBKOCT] TETUIOTH.

13. JIBoBUMIpHI MOJIEJ1 MOTEHIIAIbHUX TTOTOKIB.

Oco0MBOCTI ONUCY TUIACKUX MOTEHLIAIBHUX Te4ld piauHu. CucrteMa piBHSHb.
MexoBi ymoBu. ®@yHkiiis Toky. KomruiekcHuit moteHiian. Metonu po3B’s3aHHS
3a/lay IJIACKOTr0 MOTEHUIATBHOTO pyXy piauHu. Meton cymnepno3uiii. XapaKkTepHi
tedii. MeTos KoHGOPMHUX B1TOOPaKEHD.

14. Teopema XKXykoBcbKOrO.

[ToTeHmianbHe OOTIKAHHS KPYroBOIO KOHTYpa PIAMHOI 0€3 IUPKYJIAIIl Ta 3
Hero. Teopema JKyKoBCBKOTO.

15. Oco0nauBOCTI ONMKCY MOTEHIIATbHUX TEUil Tasy.



Cucrema piBHsHbB i MexoBi ymoBu. [ToreHwia [IBUIKOCTI 1 (PYHKIIisI TOKY JJist
rasy. Jlineapusauis piBHAHHS NOTEHLUANy. Cucrema piBHAHB [Ulsl JiHEAPH30BAHOI
Teyil rasy. '

16. Jlineapu3zoBaHa Tedis.

Jlineapu3oBaHa J103ByKOBa TeHlsl. Ocobnuocti nepenaul Brumsy. Kpuruuni
yncna Maxa. IMpasuno Ilpangras-I'nayepra. JlineapusoBana HaJ3ByKOBa Teyis.
3opuimmHe i BHyTpiuHe oOTikaHHs Tymnoro Kyra. BigGurrs i mepeTuHaHHs
niHeapu30BaHMX XBUIb. JlokanbHa Mileapu3aLlis.

17. Koci cTpudkH.

Ha3ByKOBi IOTOKH 3 CHIIBHUMH 30ypeHHAMU. MeTo/l XapakTepUCTHK. Teuis
[Ipauntis-Maiiepa. Koci crpubxu. YMoBH AMHAMIYHOT cyMiCHOCTI Ta poboul
dopMyJIH sl KOCUX CTPUOKIB. B3aemoyiist cTprOKiB 3 TBEPJIOIO [TOBEPXHEIO, 3
MEKOIO CTPYMEHS, Mi’K CODOIO Ta 3 XBHJISIMU PO3IUHUPEHHS.

18. JlBoBMMIipHI MOJIEi MEKOBOTO LIApY.

OcobnuBocti Tedil y MexoBoMy wiapi. PiHsunst IlpaHatis. InTerpanpHi
CTIiBBiIHOMIEHHS | YMOBHI TOBIMHK. AHANOTis MK 30BHILIHBOIO i BHYTpILLIHBOIO
3a7ia4aMH.

19. Teuis y Tpybax.

PiBusiHHS JaMiHapHoi Teuii piIMHM B TPYOl KpyroBoro niepepizy. Ilapabona
[yaseiins. 3akon ['arena — Ilyaseinst. Oco6nmBocTi TypOysieHTHOT Tedii pijuHu
B Tpy6i. Jlorapudmiduuii PO3NOALT IIBMAKOCTI. Crenenesuil po3nojin. 3aKkoHu
onopy Ilpanaris i bnasiyca. Tppoxuraposa MOAE/E Teuil.

20. MexoBuii Liap Ha MIacKiit cTinui.

Jlaminapuuil, TypOyIeHTHHH i 3MillaHAN MEXOBUH 1Wap Ha Iiackiii criHi.
BIriiis CTHCIMBOCTI Ta MO3OBKHOTO IPami€HTy THCKY. B3aeMosis MexoBOro wapy
31 cTpubKamu.

Jliteparypa

1. Ceprenr O.C. [lpuknaguas ruporasofinHaMHUKa. M.:
MaiuHoctpoenue, 1981. —376¢.
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4 TIutaHHd 32 TeMoI0 "' X0JI0ANIbHA TeXHiKka'"

1. 3aranpHI NPUHIMIN OJEP>KaHHS HU3bKUX TEMIIEPATyp 1 METOAH
OXOJIOZKEHHS.

TepMoauHaMiyHi giarpaMu 4McTOi PEUYOBHMHH B 00JacTi (a30BOI piBHOBAru.
3BOPOTHHM TEPMOIUHAMIYHUN UK. XOJOIUIBHUN 1 ONaTIOBAIBHUN KOS(IIIEHTH.

IneamizoBani 1 peandbHi TIporiecH. TepMOIWHAMIYHUN aHaIi3 BTpaT y
HU3BKOTEMIIEPATYPHUX YCTaHOBKaX. BHYTpIlIHE 1 30BHIIIHE 0X0OMKeHHS. OCHOBHI
METOIM  BHYTPIIIHBOTO  OXOJO/KEeHHS. OXOoNomkeHHs TMpH  aaiabaTHOMY
npocemoBanHi. KpuBa iHBepcii. OxonokeHHs TpU afiabaTHOMY PO3MIMPEHHI 31
3MIACHEHHSM 30BHIIIHBOI poboTu. Ilpomecu B neranzepi 1 IXHI PO3paxyHOK
[Ipomecu B OXO0JIOMKYBaHOMY ¥ amiabaTHOMy KOMIIpecopi 1 iXHIH pO3paxyHOK.
MeTtoau 061Ky HEOOOPOTHHX yTpaT MPH TEIJI0O0OMiHI 1 3MIIIaHHI TOTOKIB.

OxonomkeHHs IpH BUMapl 1 cyomimarii. BakyymyBaHHS mapoBOro npocTopy 1
O0apOotaxk. CtpymMuHH1 0X0JO/KyBadl. CHUCTEMHM BaKyyMyBaHHS. 3MiHA CKJIady
PO3UMHY TpU BHUIIAPHOMY OXOJiomkeHHI. [lepeoxosiomkeHi 1 MIyronoaioHl piauHU.
Mertonu 1 MiHIMallbHa poOOTa cKpamuieHHs Tas3iB. CTpyKTypHa cXema CHUCTEMHU
cKparuieHHs Ta3y. OCHOBHI MIPUHITUITN PO3PAXYHKY 3p1/I>KyBadiB ra3iB.

2. HwuspkoTemmeparypHa TEIUIOi30IAIlis 1 PO3PaxXyHOK TEIUIOMPHUTOKIB.

TennooOMiH mpu 3aMOPOKYBaHH1 B MOTOIII MOBITPsl. TemnooOomiH rpu
3aMOpOXKyBaHHI1 3aHypeHHSIM. OCOOJIMBOCTI TETII0OOOMIHY ITPU OXOJIOIXKEHHI1
BOJIOTOTO MOBITPs. i-0 — ;iarpama BOJIOTOTO MOBITPs, BA3HAUCHHS ITapaMeTpiB
BOJIOTOTO MOBITPs MO JiarpaMi. TemioBe HaBAaHTAKEHHS YHACTIAOK BEHTHIISIIII.
TemioBe HaBaHTaXXEHHS B1J] IPOAYKTIB. PO3paxyHOK 30BHINIHIX TEMIOMPUTOKIB.

Po3paxyHok Temioi30411ii XoJoAmIbHUX KaMmep. OCcoOIMBOCTI TETUIO130JIA1I1T
KPUOTEHHHX cUcTeM. TermionpoBiiHICTh ra3y. BucokoBakyyMHa TEII0130ISIII1s.
["a3oHacuyeHa Ternoi30sLis Npu aTMocepHOMY TUCKY. BakyyMHO-oponIkoBa
TeI10130J1A111s. bararomapoBa 3KpaHO-BaKyyMHa TETI0130JIS11141.

3. ITlapoxommpeciifHi XOJIOAMIbHI MaIITHHH.

TunoBa cxema i cTaHAAPTHUI UKJT MAPOKOMITPECIHHOT XOIOUIBHOT
YCTaHOBKH. METOIU peryIroBaHHS YCTAHOBKH. XO0JIOJONPOAYKTUBHICTD,
xonoauabHul kKoedimenT 1 KK mukiry ycranoBku. PeanbHi X0JIOIUIbHI IIAKIIH.
PerymtoBaHHs1 piBHOBAru 1 HUKJITYHOI poOOTH cucTeMu. OTHOCTYTIEHEB1 XOJ0AUIIbHI
MalIMHU 3 TEMJI00OMIHHUKOM. XOJOAWIbHI MAIlIMHK 3 0araToCTyIeHEBUM
cTucHeHHsM. KackaaH1 X0M0uIbHI MaIlliHH.

Bunapuauku. KoHcTpykTuBHI cxem# 1 kinacudikairis BunapHukis. [Iporecu y
BUITAPHUKY 1 iXHIN po3paxyHOK. KoHIeHCaTOpH 1 CUCTEMH TXHBOTO OXOJIOKEHHSI.
[Ipouiecu B koHAEHCATOPI 1 iXHIM po3paxyHOK. BunapHi konaeHncatopu. I'pagupHi.
Bentunstopu. OcyiryBadi Ta 3B0J10XKYyBaul ra3y. ¥Y3roJKeHHs XapaKTepUCTHK
€JIEMEHTIB XOJIOJIUIBHOI YCTAHOBKH.



4, «AnpTepHATHBHI LUKJIM Ta EHEPTO30E€PEKEHHS ITPU BUKOPUCTAHH1
HU3BKOTEMIIEPATYPHOT TEXHIKI

[uku ra3oBoi, a0COpOIIIItHOT Ta MAPOEKEKTOPHOT XOIOAMIBHOT MAILIMHU.

TenmoHacocHi yCTaHOBKM 1 cXxeMH ix BuKopucTtaHHsi. KomOiHoBaHe
BUPOOHMIITBO Ta YTHJII3AIlisl TETUIOTH Ta XOJIOIYy. TepMOaKyMyJIATOPH.

5. Po0Ooui cepenoBuiia HU3bKOTEMIIEPATYPHUX CUCTEM 1 TEXHOJIOTIT 1X
BUKOPHCTaHHSI.

XonogoareHTy ¥ excrutyaTamiiiai piguau. OCHOBHI BUMOTH. TepMOAMHAMIYHI
W eKCIuTyaTalliifiHi XapaKTepUCTUKH XoJiomoareHTiB. OCHOBHI XOJIOJOAreHTH 1 iXHi
BJIACTUBOCTI. XO0JOUIbHI MacTuia. [IpomixkHi Temionocli. KpuoreHHi KOMIIOHEHTH
nanuBa. OCHOBHI BJIACTUBOCTI KOMIIOHEHTIB PIAKUX KPUOTEHHUX NayuB. TexHOoris
30epexkeHHst kpuopiauH. Kpuorenni tpyOompoBoau 1 eMHOCTi. Bigkpute 1
Oe3npeHaxne 30epexxeHHsA. CHCTeMH TEpMOCTaTyBaHHS Ta PEKOHJEHcAllll mapu.
3axomomKEHHST 1 3alpaBieHHA KpHUOTeHHOi cuctemu. Jxepena HeOesnmeku mpu
BUKOPHCTAaHHI HU3bKOTEMIIEPATYPHOI TEXHIKH, XOJOJI0areHTIB 1 KPUOTEHHUX P1JUH.
3aiiMUCTICTh 1 BUOYXOHeOe3Me4HICTh. TOKCHYHICTB. TepMmorigpaBiuyHl e€(eKTH.
HakonuueHHs JOMINIOK MpW eKcIuTyatarii 1 IXHIM BIUIMB Ha XapaKTEPUCTHKU
CEpEIOBHIL.

MinimanibHa po0OTa MOJUTY Tra3oBUX cyMimed. MeTtoaum mnoauly pPIAKUX
cymimeit. Pobota moainy. Huctunsamis 1 pektudikamis. AnacopOiiss ¥ abcopOiris.
OuuieHHs 1 peresepartiisi XoJ0/10areHTIB.

MexaniyHi 1 Tem10(13M4HI BIACTUBOCTI KOHCTPYKUIMHUX MaTepialiB,
3BapEHMX 1 MAsSHUX 3'€JHAHb IPU HU3bKUX TEMIIepaTypax. Y IIJIbHEHHS 1 3MallleHHS.
Kopo3is, «cTapiHHs 1 KpUXKICTh KOHCTPYKIIMHUX MaTepianiB. TepMiuHi Hanpyru i
nedopmarrii.

6. IIutanHs ekcITyaTallii Ta Cy4acHi TeHACHIIIl PO3BUTKY
HU3bKOTEMIIEPATYPHOT TEXHIKH.

3aco0u 1 TEXHOJIOTiSI KOHTPOJIO MapaMeTpiB HU3BKOTEMIIEPATYPHUX CHUCTEM.
ABTOMAaTH3aIlisl BUMIPIB 1 KOHTPOJIIO. ABTOMATH3aIlisl CEKI[id, arperaTiB 1 CHUCTEM.
3ano01H1 MPUCTPOi HU3BKOTEMIIEPATYPHUX CUCTEM. BinTatoBaHHS BUIIAPHUKIB.

Kopotkuit ornsig puHKYy ¥ OCHOBHUX BUPOOHUKIB. HoBi TexHomorii B
XOJIOMUIBHIA TEXHIIl 1 KOHJWIIOHYBaHHI, MPW BUTOTOBJICHHI E€JEMEHTIB CHUCTEM.
[lepcniekTuBM PO3BUTKY HU3BKOTEMIIEPATYPHOI TEXHIKH 1 TeXHOJOTIH. [lepciekTuBHI
HaIpPSIMKH B PO3BUTKY CHCTEM KOHIMIIIOHYBaHHS.

/. Tunu cucteMm KOHIUIIIOHYBAaHHS Ta OCHOBHI MPOLIECH Y iXHIX €JIeMEHTaX.

OcCHOBHI MOHATTS 1 BU3HAYEHHS. BIUIMB YMOB HaBKOJMIIIHBOTO CEPEIOBUIIA HA
opra"izMm moanHu. KomdopTHe 1 TEXHOJIOTIYHE KOHAMIIIOHYBaHHsS. Bumoru 0



cucteM KoHauiionyBanHs. Kinacudikaris cucreM KOHAUIIOHYBaHHS.

Cmumit-cuctembl. barato3onni cucremu. KananeHi konauiionepu. Cucremu 3
gigepamu 1 dankoitamu. HakpiBensHi konauiioHepu. IlladoBi koHAMIIOHEPH.
[Ipenuziiini koHAUIIOHEpH. [[eHTpaabHI CHCTEMU KOHIUIIIOHYBaHHS MTOBITPS.

OCHOBHI IMapamMeTpy CUCTeM KOHAUIIOHyBaHHSI. DOpMyBaHHS TEXHIYHOTO
3aBJIaHHs 1 BUX1THUX JAHUX JUISl PO3PaxyHKY CUCTEM KOHuIlionyBaHHs. OCHOBHI
IIPOIIECH TEIJIOBOJIOTICHOI 00poOKH moBITps B i-0 — miarpami. TertoBuii i
MaTepianpHui 6amancu. Bubip mporiecy TermtoBosioricHoi 00pooku. Po3paxyHok
npoIiecy 3 BUKOPUCTAaHHM i-0 — miarpamu. Bentwsis i 11 kpatHicTs. [Ipuknan
pPO3paxyHKy CUCTEMHU KOHIUITIOHYBaHHS.

8. Cxemu Ta ycTaTKyBaHHS CUCTEM KOHIUITIOHYBaHHSI.

Ckuaf 1 KOHCTpYKIIis yctaTKyBaHHs. Bentunsatopu. Uinepsr. @ankoitny.
HacocHi crannii. Bunaphi 1 koHgeHcaTopHi 0710KH. THITOB1 CEKIIii IIEHTPaTbHUX
CUCTEM KOHAMIIOHYBaHHS NOBITpa. PopcyHouH1 kamepu. [loBepxHeBi
MOBITPOOXOJI0KyBadl. OunilieHHs, Je3040pallis i 10H13aiis moBiTps. [loBiTpsHi
¢iunpTpu. LllyMm B ycTaHOBKAaX KOHAUIIOHYBaHHS 1 3aX0/1y IIOJ0 HOTO 3HUKEHHS.
[ymornymnuku. Harpiaui. Temnoizossuis. EneprozoepexeHHs npu
KOHJIUITIOHYBaHHI.

[IpusHaueHHs, ycTpiid, KOHCTPYKIlisl CHCTEMU KOHIUIIOHYBaHHS JIITAIIbHUX
anapariB. Cxemu 3actocyBaHHsl. OCOOIUBOCTI po3paxyHKy. ['epmeTruHi kKabiHMU.
['epmeTu3ariis. TennoBuit 3axuct. JlokanpHU TermnooOMid. HagnyBanHus kaOiH Bij
aBTOHOMHUX Jpkepen [puknanu cucrem. Cuctema KOHAMIIIOHYBAaHHS TOBITPS B
ka0iHi iTaka Mul-23. Cructema KOHIUIIOHYBAaHHS BiJICIKIB cTaHIi "Mup".
Cucrema KOHJIMLIOHYBaHHS CKa(aHIpIB.

Jliteparypa
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S Iluranus 3a temoro ""Tennodizuuni BiaacruBocTi pivoBun"

1. OcHOBHI CHIBBIAHOWIEHHS 1 METOAM MAOCHIKEHHS Ternao(izuuHux
BJIACTUBOCTEH PEUOBUH.

JludepeHuianbHi  CHIBBIJAHOWICHHS TEPMOAMHAMIKM 1 METOAM  IXHBOIO
O/lepKaHHs. 3B'30K TEPMIUHMX 1 KaJOPUYHUX MapameTpiB crany. Meroau
PO3paxyHKy TEepMOJMHAMIYHUX BiacTHBocTedl. OCHOBHI CHIBBIAHOWIEHHS 718
KaJIOPUYHUX BJIACTUBOCTEH.

3arajibHi YMOBU PIBHOBArd TEPMOAMHAMIYHOT CHUCTEMH. YMOBM PIBHOBAIU Ul
Hei30JboBaHUX cucteM. Kputepii cTanocti piBHOBAaru 0HOPIAHOT CHCTEMH.

2. TepmopuHaMi4HI BJIACTUBOCTI YUCTOI pPeUOBMHU B obOnacti (azosoi
pIBHOBArH.

Ximiunu#t norenuian.. PiBusuus Knaneiipona-Knaysiyca. ®asosi piarpamu.
®i3nuHi NpUuMHKY H o0sacTb icHYBaHHS MeTacTabiIBHOrO CTAHy YMCTOI PEYOBUHM.
Yucno I'i66ca. binogans Ta cniHopans. PiBHOBara npu pisHoMy THCKY (a3. PiBHsnHs
[loiinTuHra. PiBHoBara aucneprosanoi ¢asu. JlocskHi neperpis i NepeoxonomiKerHs
PLAVHMU.

PigHopara piguna - nap 4ucToi peyoBuHuU. CniBBiIHOIIEHHS Uil PO3PAXyYHKY
TEIJIOTH NapOyTBOPEHHS 1 MapaMeTpiB cTaHy piBHOBaKHUX (da3. PiBHoBara kpuctas-
nap. PisnoBara kpucTan-piguHa. BuactuBocti umcroi pedoBuHu B TpudazHii
obnacti. OyHAaMeHTaNbHUN TPUKYTHHUK. BiacTuBocTi pedoBwHU B OLISKPUTH4YHIH
o0u1acTi, CNiBBIAHOIIEHHS /Ui KDUTUYHUX MTapaMeTpis.

3. TepMoauHaMiuHI BIACTUBOCTI YUCTUX PEUOBHH B OAHO(AZHOMY CTaHi.

OCHOBHI BUMOTH JI0 TepMiYHOTO piBHsAHHS cTany. KanopiiiHi piBHsiHHS cTaHy.
Mopens ifeansHoro rasy. OCHOBHI PiBHSIHHS CTaHy pealbHUX rasis. PiBHstHHs cTany
piauH 1 TBepAUX Tesl. TepMmiuHe piBHSIHHS CTaHy PiiMHU B MeTacTabiibHii o6nacTi.

3arajibHl nMojoxeHHs. MeToJ TepMOAMHaMiuHOT MOAIOHOCTI MPH PO3paxyHKy
napamerpiB CTaHy YUCTOI PEYOBMHH. 3aKOH BIANOBIHMX CTaHiB. Y3arajibHeni
Jiarpamu cTaHy.

4. TepmonuHaMi4HI BJIACTUBOCTI 0AraTOKOMIIOHEHTHUX OJHOMAZHUX CUCTEM.

baratoxoMnoneHTHi cuctemu. Mogens cymiuni ijgeanbHux rasis. Kanopuuni
BIIACTMBOCTI CyMilli ineanbHuX rasis. Cymiiu peanbuux rasis. Hajnuumkosi Gynxuii i
ixHilt B3aemMo3B's30K. TepMiuHe piBHAHHS CTaHy CyMillel peaibHUX rasis.

Pigki 1 TBepni cymimi (po3umnu). Poszuubuicts. IaeansHuii  poszuun.
[Mapuianeni Bennuunu. PiBusHus ['160ca-/Torema. Terioru 3mituatsi.



5. ®azoBa piBHOBary B 0araTOKOMIOHEHTHUX CUCTEMaX.

[IpaBmno a3 I'166ca. JlerrowicTh, T (I3UYHUN 3MICT 1 TepeBaru IpH
BUKOpHCTaHHI. JleTiouicTh iaeanpHoro razy. JIeTrouicTh 4ucTOl PeUOBHHHU B PI3HHUX
arperaTHuUX crtaHaxX. JIETIOWICTP KOMIIOHEHTa Ta30Boi cymimi. 3akoH Payms.
JleTro4iCTh 1 aKTUBHICTh

YMoBU po3unHHOCTI. Po3unHHICTH Ta3y B piauHi, KoediuieHT ['eHpi.
[Tpukmagu pO3YMHHOCTI ra3y B TEXHIYHUX pinuMHaxX (BoHa, MajuBO, XOJOIOArcHT,
Mactuio). Po3umHHiCTE TBepaoro Ttina B pigwHi, piBHAHHSA [lpeaepa. Poscomm.
Kpiockomiuyna koHcTaHTa. PO3YMHHICTH PIAWH 1 TBEpAMX TUT y Ta3ax (mapax).
B3aemHa po34nMHHICTH PEUOBHUH, IO 3HAXOMSITHCS B OJJHAKOBOMY arperaTHOMY CTaHi.
AHTUDPU3H.

6. da3oBa piBHOBara y OiHapHUX CHCTEMax.

3aranpHi ymoBH (ha3oBoi piBHOBarM B OiHapHux po3umHax p,N Ta T,N -
JlarpaMH 11eajibHoro O1HapHOro po34MHy IpH (a30Biil piBHOBa31. PiBHOBara pianHa-
nap y po3uMHI 3 HEJETIOUMM KOMIIOHEHTOM. PiBHOBara piivHa - map y HeiJealbHuX
po3unHax. Po3unHu 3 00nacTio He3MillyBaHHs. Po3unHeHa Ta BUIbHA BOJIa Y MaJIMBI,
BIUIMB CTa0UII3yIOUMX MpHUCaTOK. baraToKOMIOHEHTHI XOJogoareHTH. Po3unHu
xojogo0areHT-mMacio. Kpurnuna obnacte y po3unHax. PiBHOBara kpucTaj-piiuHa B
OiHapHHUX po3uuHax. Kpucranizaiis po3uHMHIB 3 00JIACTIO HE3MINIYBaHHS Yy TBEpId
dazi. EBrexktrka. ®azoBa piBHOBara B HU3bKOTEMIIEPATYPHUX TEIJIOHOCIAX, PIAKUAN
awoA. Kpucranorigparu.

KanopuuHi aiarpamu i1e€anbHOTO OIHAPHOTO PO3YMHY ISl 00JacTi (azoBUX
nepexoAiB. TemnoBi epextn mpu (a3oBUX Mepexojiax y po3urHax. [HTerpajibHa
TeIioTa mnapoyTBopeHHs. JludepeHiianipbHa TEioTa MNapOTBOPEHHS OIHAPHOTO
po3unHy. TerIoTH niaBjIeHHs pO34YHHIB.

/. llepeHOCHI 1 MOBEPXHEBI BIACTUBOCTI.

B'szkicte. TemmonposinHicts. Koedimientu audysii. [lepeHOCHI BIacTUBOCTI
CYMIIIICH Ta TETEPOTCHHUX CHCTEM.

[loBepxHEBUI HATAT YUCTUX PIAMH 1 ixHIX cymimeil. [loBepxHeBuil HaTAT
BOJIHUX PO3YMHIB, IOBEPXHEBO aKTUBHI JOMIIIIKH.

Jlitepatypa
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6 IMutanus 3a remoro "Tennoo6minHi anapatu”

1. Knacudikauis tennoodminnux anapatis (TOA). Bumoru no TOA.

2. OcHosu Teriorigpasiiuaux po3paxyHkis TOA. PiBusnus eneprii i pyxy B
ojHOMIpHOMY HadmwxkenHi. Po3paxyHok Temreparyp pobouux Tin TOA no noBkuHI
KaHasly pH pi3HUX rpaHudHuX yMoBax. TeroHocii TOA.

3. AJNrOpuTMHM KOHCTPYKTOPCHKOTO 1 TEIUIOFIAPAaBIIYHOIO  PO3pPaxyHKiB
peKylepaTuBHUX TEIUIOOOMIHHMKIB IPU MOCTIHHIM TEIIOEMHOCTI TEIUIOHOCITB.
Oco0JIMBOCTI TENMIOBUX PO3PAXYHKIB TEMIOOOMIHHUKIB 3 (Pa30BUM [1€PEXO/I0M
TEMIOHOCITB. BUKOpUCTaHHS CepeHBONOrapU(PMIHHOIO TEMNEPATYPHOro HANopy.

4. Kpurepii epexrusrnocti TOA. Iopisusuus TOA. Metoau inTeHcudikauii
Tenjonepeaayi.

5. TennooOMIHHMKHK pPEKyIEepaTUBHOIO TUIYy — KOXKyXoTpyOuari, Tpyba B
Tpy0i, nnactunyari, cuipaubii. Oco0IMBOCTI KOHCTPYKLIHN Ta 3aCTOCYBaHHS.

6. TennooOMiHHMKM pereHepatdBHoro Tuiy. I'pajaupHi, 3MilnyBanbHI i
OapboTaXKHI T 0OCOOIMBOCTI KOHCTPYKLIH Ta 3aCTOCYBaHHS.

7. Marepiaiu, ski BUKOpUcToBYIOThCs Asi TOA. MiLHiCHI po3paxyHKH.

9. Temyio0OMIHHUKY Ha TEIJIOBUX TPyOKax. BUKOpUCTaHHS TEIIOOOMIHHUKIB
JUIsl OCYUIYBaHHS MOBITPSL.
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(noa pen. B.K. Kowkuna) M.IO Mammnoctpoenue, 1975

2. AA. @®paac, M. Ouucuk  «Pacyer U KOHCTPyUpOBaHME
TEMIOOOMEHHUKOBY,

M., Atomuzaar, 1971.

3. Kosanenko I[1.M., I'nymikoB A.®. «TernnooOMeHHUKH ¢ MHTEHCHDUKALMEH
Tenaootaauny, - M., Dueproaromusuar, 1986.

4. Anppee B.A. «TennooOmeHHble anmnaparbl JUisl BSI3KUX KUIAKOCTEH,
Dueprus, JI., 1971.

5. CnpaBo4HMUK MO TeriooOMeHHMKaM: B 2-x T./mep. ¢ anria. [log pen.
Mapreinenko O.I'. u ap. — M., DHeprousnar, 1987.

" 6. Auppees ILA. wu gp. «TemmooOmenHble anmaparbl  $ACPHBIX

IHEPreTUHeCKuX yctaHoBok», Cynocrpoenue, Jl., 1965

IluranHs ckias
K.T.H., 1OIleHT Kadeapu 205 ' Cnidanos K.C.



7/ IInTannda 3a Temoro ''Teopist i TexHika TemJI0Qi3HIHOT0 eKCIIEPUMEHTY "'

1. Knacudikamis HJP. CxknamoBi 4YacTUHM Ta e€Tanmu JOCIIKCHHS.
Teopetnunuit Ta eMmmipuyHUl piBHI JOCHIKEHHS. bBJIoOkK-cxemMa HayKOBOTO
OCHIKEHHS.

2. Bubip Metu nochimkeHHs. MeToau MOIIYKY HOBHUX TEXHIYHUX PIIICHb:
MO3KOBUM IITYpM, KOHpEpeHIIii 171ed, eBpuUCcTHYHI npuiioMu. MopdosioriyHuii aHai3
1 CUHTe3 TeXHIYHUX pimeHb, APU3, dhyHKI10HATEHO-KOIITOPUCHUIN aHAII3, JEPEBO
[JIEN Ta 1HIIIE.

3. ITudopmaris ta gocaigauk. Criocobu Gidmorpadgiuamx momrykiB. Pobota 3
TEXHIYHOIO JiiTepaTyporo. 30epiranHs Ta aHami3 iHdopmalii. YHiBepcaibHa
JIECSITUHHA KJIacu(iKailis.

4. YTOYHEHHS TE€MHU JOCHIKEHHS, (aKTOpH, MapaMeTpH, BIATYK, (PYHKIIis
BIAryKy. Buam excrnepuMeHTiB. PamxupyBaHHs (akTopiB. 3MEHIICHHS 4YHCIIA
(dakTopiB 3a JONOMOIOI0 MEPEXOAY /0 y3arajJbHEHMX 3MIHHHUX Ta 3a JOIOMOTONO
B1JICIBAIOYOT'O €KCIICPUMEHTY.

5. MareMaTH4HHMI €KCIIEPUMEHT SIK 3aci0 OTpUMaHHS HayKOBUX pPe3yJIbTaTiB.
Buau matemMatuaHUX MoJieNield — aHAJIITUYHI MOJIEJI1, YUCIIOBI IETEPMIHOBAH1 MOJIENI,
CTaTUCTUYHI Mojem. MaremaTuyHe MOJEIIOBaHHA AUQY31HHUX  IPOIECIB.
AHayioroBe MojietoBaHHs (Pi3MUHUX cucTeM. Mojeni i1eHTrudIKaIlii.

6. Po3poOka meronuku Ta cxeMu ekcrepuMeHTy. OCHOBHE PO3YMIHHS IPO
IIPOEKTYBaHHS JOCIIIHULBKOI YCTAHOBKM Ta BUOOPY BHUMIPIOBAJIBHOI amaparypH.
Bumorn no ekcnepumenty. Buau, metonu Ta 3acobu BuMiproBaHb. [loxuOku
BUMIPIOBaHb, X KJacu(]ikallis, METPOJIOTIUHI XapaKTEePUCTUKHU 3aCO0IB BUMIPIOBAHb.
OOepHeHa 3afada Teopili MOXMOOK, BU3HAUEHHS HAMBUTIAHIIIUX YMOB MPOBEICHHS
€KCIIEPUMEHTY.

7. TlpoBeneHHs exciepuMeHTy. BumMoru texHiku Oe3nexu. 301p, 30epexeHHs
Ta a”ami3 MepBUHHOI 1H(popmarli. Meroaum aHamizy Ta OOpOOKM pe3yNbTaTiB
BUMIpIOBaHb. [loka3 eKcnepuMEeHTAIbHUX pe3yJbTaTiB B TaONMuHIA Ta TpadiuHii
dopmax. Texnika noOya0BH rpadikis.

8. Iloka3 exkcrmepMMEHTAIbHUX JaHWX Yy BHIJISAI PIBHAHD (E€MITIpUYHI
dbopmymm). [linbip emmipuyHUX 3alIeKHOCTEH. MeEToaW OTpUMAaHHS EMITIPUIHUX
dbopmyi1: 0OpaHUX TOUOK, CEPE/IHIX, HAMMEHIITUX KBaJIPaTiB.

9. CmiBcTaBieHHs pe3yJbTaTIB TEOPETUIHOTO Ta EKCIIEPUMEHTAIBHOTO PIBHIB
JTOCHTIPKeHHSI. BHCHOBKM Ta pekoMmeHpallli, $KI BHUTIKalOTh 3 MPOBEICHOIO
nociikeHHs. Bumorn no myOmikamiid, A0 yCHHMX HOBIIOMIJIEHb, 10 HAayKOBO-
texHiYHUX 3BITiB. Cranmaptu XAl Ha odopMiieHHS TOSICHIOBAILHUX 3aMMCOK 0
KypPCOBHUX Ta JUIUIOMHUX IPOEKTIB Ta pOOIT.

10. OcHoBHI MOJIOXKEHHS Teopii BiporiaHocTi. BiporiaHicTs mosain. Bumnagkosi
BEITUYMHH, CIIOCOOM X 3aBaHHs. UNCIIOBI XapaKTepUCTUKU po3noairy. Hopmanbhawmii



po3momin Ta i#oro BmactuBocTi. Dynkuis Jlammaca. JloBipua BIpOTiAHICT Ta
JIOBIpYUH IHTEpPBaI.

11. CnoctepesxkeHHs K eTanm  JociipkeHHA. (CxemMu  BHUpPOOHHUIITBA
CIIOCTEpPEe)KEHb Ta BHUOIPKOBHUH METOJI B MaTeMaTH4HINH cratucTtuil. Bubipkosi
XapaKTEPUCTUKHU.

12. OcHOBHI 3aja4yli MaTeMaTUYHOI CTATUCTUKH — TOYKOBI Ta I1HTEpPBaJIbHI
OLIIHKH, CTaTHCTWUYHI TiMoTe3u Ta iX mepeBipka. OAHOCTOPOHHI Ta JBOCTOPOHHI
KpUTEpIi.

13. Ominka pe3ynpTaTiB CIOCTEPEXKEHb HAJA HOPMAIBHO PO3MOILICHOIO
BUIIAJKOBOIO BEJIMYMHOIO — OIlIHKA T€HEPAThHOTO CEPEAHBOTO, OIiHKA IeHepaIbHOI
JACTIEPCii, MOPIBHSAHHS OHOPITHOCTI CIIOCTEPEIKECHb.

14. lucnepciiiHuii aHami3 - OoJHO- Ta JABO(AKTOpHMMA. 3aleKHICTh MOMIXK
BUIIAJIKOBUMHU BennunHaMu. KopernsiuiiHuii Ta perpecuBHUil aHami3. HaGmmxena
JiH1MHa perpecisa. Heninilina perpecis.

15. OcHOBM MaTeMaTU4HOI Teopli IUTaHyBaHHS eKkcnepuMmeHTiB. [loBHMIA
daktopHuit excriepuMeHT. J[poboBi peruriku. JlatuHchki kBagpatu. [lnmanyBanHs
eKCTpEeMaJIbHUX eKcrepuMeHTiB (Meton [aycca — 3aiijens, rpafieHTHUH METOJ,
METOJl KPYTOTO CXOJUKCHHs, CHUMIUIEKC - MeTof). [lmanyBaHHS MpPOMHCIOBUX
EKCTICPUMEHTIB.

16. Enextpuuni METOIU BHUMIPIOBaHb HEEJIEKTPUYHHIX BEJINYHUH.
[lepeTBOproBaul  HEENEKTPUYHUX BEIUYMH B EJEKTPUYHI — PEOCTaTH, TEH30- 1
TEPMOPE3UCTOPHI, 1HAYKTUBHI, €MHOCHI, (POTOI €30€IEKTPUYHI, TEPMOEIEKTPUYHI.
BumiproBaHHs eneKTpuYHUX BeMUYrH. OiHKa TOYHOCTI BUMIPIOBAJIbHUX MPUIIAIIB.

17. BumiproBaHHs TUCKY Ta BakyyMy. OCHOBHI criocoOu Ta 3acoOu. PinunHi Ta
rpy30-nopurHeoB1 pubopu. edopmaniiini npudbopu THCKy. EnexkTpuyHi AaT4MKH.
[Ipubopu nns BuMIpy BakyyMy. Bumip THCKy, SKMI  IIBHUAKO 3MIHIOETHCS.
Oco0nuBOCTI BUMIPY THCKY B OTOKaX piIMHA Ta rasy.

18. BumiproBaHHS HIBUJIKOCTI Ta BUTpPAT piMHU Ta razy. [IHeBMOMeTpuuHi
TpyOKkHu. AepoMexaHI4Hi BUMIPM B TMOTOIl BEIUKOI HIBUAKOCTI. BumiproBaHHS
MIBUAKOCTI ~ MOTOKY  METOJaMU  TpacyBaHHS. AKYCTHYHI ~ MaxMeTpH.
TepmoanemomMeTpisi. BuMiproBaHHsI XapakTepUCTHK TypOyJeHTHOCTI. BumiproBanus
BUTpAT Ta3y Ta PIAMHU — 00 ’€MHI METOJIU, APOCETbHI BUTPATOMIPH, THTErPYyBaHHS
IOJTIB TYCTHHU Ta IIBUIKOCTI.

19. BumiproBannst Temmepatyp. Pi3U4HI OCHOBH TEMIIEPATypHUX BHUMIPIB.
TemneparypHi mkani. Buaum tepMoMeTpiB — pPIAMHHO-CKIISIHHI, MAaHOMETPHUYHI,
TEPMOINEPETBOPIOBAaUl  OMOPY, TEPMOEJIEKTPUYHI TEPETBOPIOBaYl, TeMIIepaTypHi
IHAMKATOpH, TipoMeTpu  BUOpOMiHEHHs. [loxuOku 3aco0iB  BHUMIpIOBaHHS
TeMmrepaTrypu, JpKepella METOJWYHUX TOoXHOOK. J[MHamidHI XapaKTEepUCTUKHU
TepmomeTpiB. Bubip 3acobiB BuMipy Temneparypu. OcoOJMBOCTI BUMIPIOBAHHS
TeMIlepaTypyd T[OBEpXHI Ta BCEpeIuHl Tula. BuMipioBaHHs TemrepaTypu
BHUCOKOIIBUJKICHIX Ta BUCOKOTEMIIEPATypPHUX MOTOKIB. OCOOIMBOCTI BUMIPIOBAHHS
HU3BKUX (KPIOTEHHUX) TEMIIepaTyp.



Onrudni  MeTonu BuMipioBaHHs Temnepatyp. «Yopui» TemnepaTypu Ta
npuiaan 1iis iX BUMIPHOBaHHS.

20. Bumipiopanns  temneparypu mojiym’s. OcoONMBOCTI  BUMIipioBaHHS
TeMIeparyp npo30poro Ta CaXucToro nojiym’s. MeTon MoBepHEHHSs CHEKTPalibHUX
JiHid. MeTojan BUIPOMIHIOBAHHS Ta MOMIMHAHHA. Bubip mertomy BumipioBaHHS
TeMIEpaTypu NoxyMm’s.

21.OnTryni METOAM BUMIpIOBaHHS mNapamerpiB moToky. Mizuuni ocHoBu
metoxis. TinboBuit meron. Ilnipen meron Teruepa. lutepdepomerpuuni meromu.
Jlazepna anemomertpis. JlonnepoBekki Metoau. BukopucramHs rosiorpadiunnx
METOAIB B  TEMNOQI3UYHOMY  eKcnepuMmeHT. BumipioBauns  TypOyneHTHHX
XapaKTePUCTUK NOTOKIB ONTHUHUMH METO[AMH.

22. liarHoctuka HeoHO(A3HUX MOTOKIB. BumipioBanHs konuentpauii ¢as ta
pO3MIpIB 4YacTHHKM. C€MHICHMI MeTOH, YIbTPa3sByKoOBMH Meroj. Meton wmaiio-
KYTOBOTO poO3CitoBaHHs. BumipioBaHHs THCKY, WBHAKOCTI Ta Temmeparypu as.
BuMiproBaHHS TOBILUMHHU PIIKUAX TIIBOK.

23. BuMipioBaHHsI TeIUIOBUX MOTOKiB. Orusin MeToais. Meroau, siki 0CHOBAHI
Ha pimeHHi npsmoi Ta oOepHEHO! 3amay  TemIonpoBigHocTi. OauHOUHME Ta
Oarapeiinuii  natuukn. Konerpykuii aarumkiB. BumiproBadHs HecTalioHapHux
TEIJIOBUX MMOTOKiB. Po3zinbHe BMMIpIOBaHHSI CKIAJOBHX MOTOKY. BUMipioBaHHS
koe(ilienTIB TennoBianayi (anbha-1aTauKu).

24. BumipioBaHHsi Ha 00’ekTax, siki oOepratorses. [laTuviku. BumiprosanibHi
cucremu. KOHTaKTHI Ta O€3KOHTAKTHI crocodu 3HiMaHHs iHpopMauii 3 06 eKTiB AKi
00epTaroTheS.
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