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1 He.]'ll/l H 3a1a91 OCBOCHUSA JUCHUIIJIHHBI

K ocHoBHBIM meJassM OCBOCHHUA JHCHUIIIIMHBI «Hpoueccm TEII0- W MaccooOMeHa B
KpHOI‘CHHOfI M XOJIOAUIIbHON TEXHUKE) CJICAYCT OTHCCTH:

— OCBOCHHUC MCTOAOB AaHAJIM3a W NPUMCPOB pacd€ra MIpOLCCCOB TeHHOO6MeHa,
COIIPOBOXIAIOIIUXCA MACCOIICPCHOCOM.

K ocHOBHBIM 3agauam ocBoeHus AucuUIUIMHBL «lIpomecchl Temno- M MaccooOMeHa B
KPHUOTE€HHOM U XOJIONWJIBHOM TEXHHUKE» CIEAYET OTHECTH:

— OCBOEHHME METOJIOB, pacyeTa TOJIIUHBI CJI08 KPUOOCAH/AKA M3 BOJHOTO JIbJla U UHEs, Ha
3JIEeMEHTaX HU3KOTEMIIepaTypHOro 000pya0BaHuUs;

— aHaJin3a BIIMAHUA KPUOTCHHBIX TEMIICPATYP HA AMHAMUKY pOCTa JCAAHOTO KpUOOCaaKa,

— BLI60pa MNPUHIOUIIOB M MCTOIOB I/I3MepeHI/II71, IIpu MMpOBCACHUHU ISKCIICPUMCHTAJIBbHOT'O
HCCJICAOBAHUA POCTAa KPUOOCAAKa, B TOM YHUCJIC HA KPUOI'CHHOM YPOBHC TECMIICPATYP.

2 MecTo JMCUMILIMHBI B CTPYKTYpe NPOrpaMMbl aCIUPAHTYPHI

Hucrunmaa «IIporecchl Temno- 1 MaccooOMeHa B KPHMOTCHHOM M XOJIOAMJIBHOW TEXHUKE»
OTHOCHUTCS K YHCITYy MpoheccHoHaNbHbIX YUeOHBIX AUCIUILIMH OI0Ka 2 OCHOBHON 00pa3oBaTeIbHON
nmporpaMMsbl OakajgaBpuara.

HucuumnHa «IIpomecchl Temno- 1 MaccooOMeHa B KPHOTCHHOM M XOJIIOJWIIBHOW TEXHUKE)
B3aMMOCBSI3aHa JIOTHYECKH M COJIEPIKATEIIbHO-METOIUYECKH CO CIEAYIOIIMMHU TUCHUIUIMHAMU U
npaktukamu OOII:

3 CrTpykTypa u coaep:KaHHue TUCUUILTUHBI
OO0m1ast TpyI0€MKOCTh AMCHUIUINHBI COCTaBISIET 3 3aueTHbIe equHuLbI (108 yacoB).

3.1 Buanbl yueOHO# padoThl M TPYA0EMKOCTh

13‘(1_,1 Buj yueoHoii pa6oTsi Koamecrso Comectp

4acoB - 8

1 | AyauTopHble 3aHATHS 108 18 18
B TOM YHCIIE!

1.1 | JIexuun 9 9

1.2 | Ilpaktuueckue 3aHATUSA 9 9

2 | CamocrosiTeibHas padoTa 72 36 36
B TOM YHCJIE:




2.1 | Koncynpranumn
2.2 | Pedepar
2.3 | CamocCTOATENBHOE U3YUEHHE Pa3ACIOB 36 36
JTUCITUTITUHBI
3 IIpome:kyTouHas aTTecTALUA
3auet/nud.3auer/3K3aMeH 3a4er IK3aMEH
Hroro 54 54
3.2 TemaTuvecKkuil NJIAH U3yYeHUS TUCIUATIINHbBI
TpynoeMKocThb, 4ac
AynuropHas pabora
Ne Paznennl/Tembl CamocTto
HCUMILTHHBI [IpakTu SATe]b
n/n Ancu Beero [TpakTu P
qyeCcKas HasA
Jlexuu qyecKue HOATOTOB p
3aHATUS pabora
Ka
1. | Pazmea 1. (7 cemecTp) MammuHbl 1 9 9 36
annaparsl, Npouecchbl X0J0AWIbHOUH 1
KPHUOTe€HHOW TeXHUKH
1.1 | Tema 1. McTtopust xonoauapHOU 1 2 5
TEXHHUKHU
1.2 | Tema 2. Ilony4yeHue, XapaKTEpUCTUKH, 2 2 8
MPOIIECChI HU3KUX TEMIIEPaTyp
1.3 | Tema 3. LIukibl XOMOAUIBHBIX MAIlIMH 2 1 7
1.4 | Tema 4. AGCOpOIMOHHBIEC XOJIOAUIHHBIC 2 2 7
MaIIHHbI
1.5 | Tema 5. Komnpeccopsl, feTaHaepsl 1 2 2 8
TypOOIeTaHIePHI
2. Pasnean 2. (8 cemecTp) MamuHbI 1 9 9 36
annaparsl, Npouecchbl X0J0AWIbHOUH 1
KPHUOTeHHON TeXHUKHU
2.1 | Tema 6. TepMOdIEKTpUUECKHE 1 2 10
TeHepaTopbl, YCTPONUCTBA U MPUOOPHI
2.2 | Tema 7. UneanbHble U pealbHbIE Ta3bl 2 2 5




2.3 | Tema 8. Bakyym 2 1 7
2.4 | Tema 9. Tumnbl X0NOJUIBHBIX YCTAHOBOK 2 2 8
2.5 | Tema 10. Annaparsl KpMOT€HHBIX 2 2 5

TeMIeparyp
Hroro 18 18 72

3.3 Conep:xanue JTUCUMIIIHHBI

Tema 1. UcTopus X0J101MJIbHOI TEXHUKH
Ponb  X0MOAMIBHONM TEXHUKH B Pa3BUTHH COBPEMEHHOW NpOMBINIIEHHOCTH. OOnactu

IIPUMEHEHUsT HCKYCCTBEHHOIO XOJOJa. Kparkue wucropudeckue CBENCHHsS IO pPa3BUTHUIO
XOJIONWIBHOM TeXHHUKH. VMcTopust pa3sBUTUS XOJNOAMIBHOM TEXHUKH. Bypnoe pazBurue
XONOAWIBHOW TexHUKH B XIX B., NPUYUHBI, CIEACTBUS. Haubonee kpymHble y4eHBIC

OCHOBOIOJIOKHUKH XOJOAUIBHOW TeXHUKU. OONaCTH HCIONB30BaHUSI MCKYCCTBEHHOTO XOJO[a,
pOJIb X0JI0/a B Pa3BUTHUU PA3TUYHBIX OTPACIICH MPOMBIILIEHHOCTH.

Tema 2. IloayuyeHnue, XapaKTepuCTUKH, IPOLECCh] HU3KUX TEMIIEPATYD

dusnyeckue OCHOBHI MOMy4deHHs Xoioxa. CrnocoObl MONMyYeHHs] UCKYCCTBEHHOTO XOJIOa,
UX  XapaKTEPUCTUKH. OcHOBHBIE TpollecChl  JUIsl  MOJYYEHUsT HU3KUX TeMIeparyp:
JIpOCCENMpPOBaHUE, AeTaHAupoBaHue U T.1. CriocoObl peain3yoNIKe IaHHbIE TTPOLIECCHI.

Tema 3. HHMKJIbI X0JI0AWJIBLHBIX MAIIIMH

[TapoxoMmpecCHOHHBIE CUCTEMBI OXJIAKICHHS, 0COOEHHOCTH M TToKa3aresnu 3PPEeKTUBHOCTH.
[{MKJIBI XONOAMIBHBIX MallWH, MOCTpOeHUE M pacdyeT. OCHOBHBIE LMKIbI MAPOKOMIIPECCUOHHBIX
XOJOAWIBHBIX MAIlMH: OJHOCTYIEHYaThle, JIByXCTyNEeHYaThle, MHOTOCTYIIEHYaThle, KAaCKaJHbIE U
TA. Ouenka >(QQPEKTUBHOCTH  XOJOAMIBHBIX  MAIIMH:  XOJOAWJIBHBIA  KOI(PPUIHMEHT,
JKCEPreTUYECKUN U SHTPOIIMIHBINA aHAJIU3BI.

Tema 4. AGCOPOLIMOHHBIE X0T0AUIbHBIC MAIITUHbI

AOCOpPOITMOHHBIE XOJOIMIbHBIC MAIIMHBI, IPUHIIAITBI IEHCTBUS, XapaKTEPUCTUKH U Pacyer.
N3o6pakenne mporieccoB ABXM B i1 - { qmarpamme. AOCOPOITMOHHBIC XOJOIUIBHBIC MAIIHHBI —
TIPHUHIIAT IeUCTBUS, KOHCTPYKIIUS, paciyeT, PEKOMEHIyeMble 00JIacTH mpuMeHeHus. J{uarpamma i -
pabouero BemectBa ABXM, n3o00paxeHue mporeccosB.

Tema 5. Komnpeccoppl, ieTanaepbl U TYPOOIeTaAHAEPbI

Komnpeccop, kak MammHa opyaue, IeTaHaep — MalllnHa asurareib. [lorepu B kommnpeccope
U JIeTaH/epe, aHaJU3 U UX OLIEHKA. XOJOIUIbHBIE KOMIIPECCOPBI-TUIIBI, XapaKTEPUCTUKN, OCHOBHBIC
pacyeTHbIEC MOJOKEHUS. DHEPreTUUYECKUE XapaKTEPUCTHUKUA KOMIPECCOpPOB. THUIBI NE€TaHIIEPOB,
KOHCTPYKIIMH MMOPIIHEBBIX, TYPOOJETAHAEPOB. DHEPreTUUECKUE XapaKTEPUCTUKHU JETAHICPOB.

Tema 6. TepModaeKTpUYecKHe TeHEPATOPDI, YCTPOHCTBA W NIPUOOPEI

TepmoanekTprudecKkre TeHepaTopbl HCKYCCTBEHHOTO X0JI0/1a, PU3NIEeCKHUE OCHOBHI IpoIiecca.
[TonyueHue CBEpXHU3KUX TeMIleparyp, (U3HUecKHe MPUHIUIBI M METOAbl peaau3aluu.
TepmoanekTpudeckuid cnocod oxmaxkaeHus. PU3ndecKkue OCHOBBHI MEpPeHOca TeIlla ¢ MOMOIIBI0
MOJYTIPOBOAHUKOBBIX OXJIAXKJAOIUX MprOopoB. KOHCTPYKIMHM TEPMOANEKTPUYECKUX MOAYJIEH,
KOHCTPYKIIHH TEPMOXJICKTPUYCCKUX OXJIAKIAOIIMX YCTPOHUCTB Ha 0a3e TEepPMOIIEKTPUICCKUX
monyinei. IlonyyeHne CBEpXHU3KUX TEMIIEPATYp C HOMOIIbIO TEPMOIIEKTPUUECKUX OXJIAXKIAFOIINX
npuOOPOB, KACKAIHBIE TEPMOITEKTPUIESCKUE MOTYITH

Tema 7. UaeajbHble M peajibHblIe ra3bl

WneanbHble U peanbHbIE Ta3bl, MOHATHUS Ta3 U Map. YPaBHEHUE COCTOSHUS HJICAIBHOIO U
peanbHOrOo ra3zoB. IlepBblil W BTOpPOM 3aKOHBI TEPMOAWHAMUKH M WX NPUIIOKEHUE K aHAJIU3Y
MPOIIECCOB TOJMYYEHHs] UCKYCCTBEHHOro xosopaa. lloHsTthe ra3a u mapa, KpUTHYECKas TOYKA.
VYpaBHEHHUSI COCTOSIHUS MICAIBHOTO M PEAJIbHOTO rasa, napa. AHaJIM3 TEPMOAMHAMUYECKUX CUCTEM
AKCEPrUTUUYECKUM, SHTPOIUIHHBIM METOAAMHU.




Tema 8. Bakyym

Onpenenenue BaKyyMa, CTeNEHb BakyyMa, kputepuid Knyzacena. IlpuHuunsl gedcTBus
BaKyyMHBIX CHCTEM OXJaXJCHHS W 3aMopakuBaHus. ba3zoBbie moHsTHs O Bakyyme. Cpencrtsa
JOCTHKEHHUS] BaKyymMa, MEXaHMYECKHME BAKYyMHBIE HAcOoChbl.  BakyyMHO-UCHapUTENbHBIA H
BaKyyMHO-CyOITMMAaIIMOHHBINA CITOCOOBI OXJIAXICHUS, MPEUMYIIIECTBA U HEAOCTATKH, KOHCTPYKIIHH
MOJJOOHBIX CHCTEM.

Tema 9. TUNbI X0JI0INJILHBIX YCTAHOBOK

TypOoBO3ylIHbIE  XONOAWIBHBIE YCTAHOBKH, WX OCOOCHHOCTH, NPEUMYIIECTBA H
Hegoctarku. CpaBHEHHME pa3JIMYHBIX MPUHIMIIOB MOJYYEHUsI MCKYCCTBEHHOrO Xoioia. [ a3oBbie
XOJOAWIbHBIE YCTAaHOBKU. KOHCTPYKIIMM BO3IYIIHBIX XOJIOAWJIBHBIX YCTaHOBOK. L[MKIIBI ra3oBbIX
XOJOAWIBHBIX ~ YCTaHOBOK. CpaBHeHME  BO3AYLIHOM  XOJNOAWJIBHOM  YCTaHOBKH  C
NaPOKOMIIPECCUOHHOM HAa OIMHAKOBOM YPOBHE TEMIIEpaTyp.

Tema 10. Annaparbl KPUOT€HHbIX TeMIEPATYP

Pa3znenenne Bo3ayxa mMeTomoM miyOokoro oxjaxjaeHusi. Kpuorenusie pedpukepatopsl u
oxIKkuTenu, padboune BemectBa KIY. BosmyxopaszmenuTenbHble CHCTEMBL. 3HAau€HHE JKUIKUX
KPUOIIPOJYKTOB B IPOMBINUICHHOCTU. KpHOreHHble TejneBble YCTaHOBKH, pabouue BelecTBa
KPUOTE€HHBIX YCTAaHOBOK.

3.4 TemaTuKa NPaKTHYECKUX 3aAHATHIA

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHBI MTPAKTHUECKUE 3aHATH
4 Tlnanupyemble pe3yabTaThl 0CBOCHHS AU CHUILIHHBI

B pesyabTare ocBoeHHs1 00pa30BaTeIbHOI NPOrpaMMbl 00y4alOLIHIics J0IAKeH
00/1a1aTh

CIIOCOOHOCTH K KPUTHYCCKOMY aHAJIM3y U OLCHKC COBPCMCHHBIX HAYYHBIX I[OCTI/DKCHPIfI,
TCHCPUPOBAHUIO HOBBIX H,Z[efl IIpUu pCHICHUHN UCCIICAOBATCIIBCKUX U MMPAKTHYCCKUX 3a11ay,
B TOM 4YHCJIC B MCKANCIUITIIMHAPHBIX 00J1acTax

CMOCOOHOCTh MPOEKTHUPOBATH M OCYLIECTBIATh KOMIUIEKCHBIE HCCIEIOBAaHUS, B TOM
YyHuclie MEXKIUCHUIUIMHAPDHBIE, HAa OCHOBE ILEJOCTHOIO CHCTEMHOIO HAy4YHOIO
MHUPOBO33PEHHUS C UCMOIB30BAHUEM 3HAHUM B 00JaCTH UCTOPUH U pritocoun HayKu

TOTOBHOCTh y4acTBOBaTh B paboTe POCCUHMCKHUX M MEXIyHAPOIHBIX MCCIEI0BATEIbCKUX
KOJUIEKTHBOB IO PEIICHUIO HAYYHBIX M HAyYHO-00pa30BaTeIbHBIX 33134

CIIOCOOHOCTh IUIAaHUPOBAaTh W peIlarb 3aaadu COOCTBEHHOTO HpO(beCCI/IOHaJ'IBHOFO n
JIMYHOCTHOI'O pa3BUTHUSA




BJIaJJCHUC MCTOI[OJ'IOFHCﬁ TCOPCTUUCCKUX H OKCIICPUMCHTAJIIBHBIX I/ICCJ'IGI[OBaHI/Iﬁ B
obactu HpO(i)GCCHOHaHLHOﬁ JACATCIIbHOCTHU

CIOCOOHOCTh K pa3pabOTKE HOBBIX METOJOB HCCICIOBAHUS U HMX NPUMEHCHHUIO B
CaMOCTOSITEIILHOM HAyYHO-HMCCIIE0BATEIbCKOM JeSITEIbHOCTH B obmactu
po¢eCCUOHATFHOM eI TEIIBHOCTH

YMCHHC MMOCTAHOBKHU TGHHO(l)I/I3I/I‘-ICCKOFO SKCIICPUMCHTA, B TOM YUCJIC HA YPOBHC HU3KUX
TEMIIeparyp

CIIOCOOHOCTh COCTABJICHHS MAaTeMaTHYCCKUX MozaeaeH HU3y4acMoro TGHJIO(I)I/I?)I/I‘-IGCKOI‘O
nponecca U MCTOAUYCCKHUX MAaTCpUaJIOB K HUM

CIIOCOOHOCTD BBIIIOJIHUTH IOA00P SKCIEPUMEHTATIBHOTO 000pyI0BaHH, pabOTaIOIIEro B
KPUOT'€HHOM JMana3oHe TEMIIEpaTyp

S YuyeOHo-MeTOAHMYeCKOe H MH(OpMaNIMOHHOE o0ecTieYeHne
5.1 HopmarusBubie 1okyMeHThI 1 'OCThI
I'OCT 24393-80 «TexHuka xonoquiibHas. TepMUHBI U ONIPEIEICHUSD)

5.2 OcHoBHas qUTEpPaTYpa
1. KynunoB, B. A. TexHuueckas TepMOJWHAMUKA W TEIUIONEpenada: YYeOHMK MJisi CPEIHEro
npodeccuoHansHoro obpazoBanus / B. A. Kynunos, 3. M. Kapramos, E. B. Credantok. — 4-¢
u31., nepepad. u gomn. — Mocksa : U3garensctBo FOpaiit, 2020. — 454 ¢. — (Ilpodeccnonansnoe
obpa3oBanue). — ISBN 978-5-534-12196-4. — Texcrt: snexkrponnslii / ObC HOpaiit [caiiT]. —
URL: https://urait.ru/bcode/457110.

5.3 JlononHuTEABHAS JJUTEPATypa

1. XonoaunpHble MalIMHBL: YUeOHHUK ISl CTYJEHTOB BTY30B ClielMadbHOCTH « TexHuKa U (hu3nKa
Hu3Kkux temmeparyp» / A.B. bapanenko, H.H. Byxapun, B.1. Ilekapes, JI.C. TumodeeBckuii;
nox o6mr. pen. JI.C. Tumodeerckoro. — CII6: [Tonmurexuuka, 2006. — 944 c.
2. Kypsines, E.C., Onocosckuii, B.B., Pymsannes, }0./l. XononunsHbie ycra-
HOBKU: Y4eOHUK /uig cTyneHToB By30B — CI10: [Tonutexnuka, 1999. — 576 c.
3. Mapunmok, b.T. Temmooomennsie annaparsl THT. KoHCTpyKTHBHBIE CXEeMBI
u pacuet. — M.: DHeproaromusaar, 2009. — 200 c.



5.4 DnexkTpoHHBIe 00pa3oBaTe/IbHbIE pecypchl
1. Metons! monobus GpU3NUECKUX MPOLECCOB

https://online.mospolytech.ru/local/crw/course.php?id=3702

5.5 JIuneH3nonHoOe U CBOOOIHO PAacCIPOCTPaHsieMoe MPOrpaMMHOe obecredeHune
HET
5.6 CoBpeMeHHbIe Npo(deccuoOHANbHBbIC 0a3bl JAHHBIX U HH()OPMAIHOHHbIE
CNPaBOYHbBbIE CHCTEMbI
HET
5.7 NntepHeT-pecypcsl
HET

6 MaTepl/IaﬂbHO-TeXHPl‘leCKOC o0ecmeueHue

JleKIMOHHBIE W MPAKTHUUECKUE 3aHATHS MPOBOIUTHCS B CHCIHATM3UPOBAHHBIX ayIUTOPHUIX
kadenper AB2214 u AB2103, OCHaAIIEHHBIX COOTBETCTBYIOIIMM HCIIBITATEIIBHBIM CTEHIOBBIM
o0opyaoBaHueM, IUIakaTaMH, HATypHbBIMH oOpa3uamu Yy3ioB, aetaneil mamuH. [lpu kadenpe
paboTaeT KOHCYJIBTAllMOHHO-BBIUMCIUTENbHBIN Kiacc AB2209 s caMOCTOSTEIBHOW padoTHI,
OCHAIIIEHHBI KOMITBIOTEPAMH C COOTBETCTBYIOIIMM PAcYETHBIM M TpaUuecKuM MPOrpaMMHBIM
obecreueHneM.

7 MeroguyecKne peKOMEHIaAUU

7.1 MeToau4eckne peKOMeHIALMH JJIs NPernoaaBareis M0 OPraHu3anuy 00ydeHust

OCHOBHBIM TpeOOBaHMEM K MPENOJAaBaHUIO JUCLHUIUIMHBI SBISIETCA  TBOPYECKUIA,
pOOIEMHO-MATIOTOBBIA MOIX0J, MO3BOJIIONIMI MOBBICUTH MHTEPEC CTYAEHTOB K COIEP’KaHHIO
yueOHOro MarepHara.

OcHoBHast Gopma M3y4YeHHs M 3aKpEIUICHHUS 3HAHUHM MO 3TOW JAMCUUIUIMHE — JEKIMOHHAS,
naboparopHas u npaktudeckas. [IpenogaBarens T0KEH MOCISIOBATEILHO YUTATh ACITUPAHTAM PSIJT
JICKIIUM, B XOJI€ KOTOPBIX CJIEAYET COCPEAOTOYNTh BHUMAHHUE HA KIIIOUEBBIX MOMEHTAaX KOHKPETHOTO
TEOPETHUUECKOTO MaTepualia, a TaKKe OPraHU30BaTh IMPOBEACHHUE MPAKTUYECKUX 3aHITHI TaKUM
o0pazoM, 4YTOOBI AKTUBU3UPOBATh MBIIUICHUE ACMHPAHTOB, CTUMYJIUPOBATH CAMOCTOSTEIHHOE
U3BJICUEHUE MU HE0OXoauMoi MHPOPMALMU U3 Pa3IUYHbIX HCTOYHHUKOB, CPAaBHUTENIbHBIN aHAIU3
METO/IOB PEIlIEHUH, COMOCTABICHUE MOMYyYEHHBIX PE3yJbTaroB, (OPMYIUPOBKY U apryMEHTAIIUIO
COOCTBEHHBIX B3IVISIZIOB HA MHOTHE CIIOPHBIE TIPOOIEMBI.

OcHOBY y4eOHBIX 3aHATHH NO JUCIUILIMHE COCTaBIAIOT JeKUuHu. B mpouecce oOydeHus
aCIMPAHTOB HMCIIONB3YIOTCA pa3IMYHbIC BUABI yUEOHBIX 3aHATUHN (AyAUTOPHBIX U BHEAYJUTOPHBIX):
JEKIMH, CEMUHApPCKUE 3aHATUS, KOHCYNbTAllMM U T.J. Ha mepBoM 3aHSATHM MO JaHHOH y4eOHOM
JUCIUIUIMHE HEOOXOIMMO 03HAaKOMUTbH aCIIUPAHT C MOPSAKOM €€ U3yUEHHUs, PACKPBITh MECTO U POJIb
JUCHUIUIMHBI B CHUCTEME HayK, €€ NpPAaKTHMYeCKOe 3HAa4eHHE, JOBECTH 1O CTYACHTOB TpeOOBaHUS
Kadeapbl, OTBETUTH Ha BOIPOCHI.
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B X04€ JICKIIMOHHOI'O 3aHATHA NpCrnoaaBarciib JOJDKCH HAa3BaTb TCMY, y‘-IC6HBIC BOIIPOCHI,
O3HAKOMUTDb aCIIUPAHTOB C IECPCUHEM OCHOBHOH U I[OHOJ'[HI/ITCJ'ILHOI\/JI JIATCPATYPHI 110 TEMC 3aHATUSA.

Bo BctynurensHOM yacTu JeKIMH 000CHOBATH MECTO M POJIb U3y4yaeMOUl TeMbl B y4eOHOI
JUCLUIUIMHE, PAcKpbITh €€ INpPaKTU4YeCKoe 3HadeHWe. Ecnm yuraercs He mepmBas JEKUUs, TO
HEOOXOIUMO yBsi3aThb €€ TeMy C NpeAblAylled, He Hapyllas JIOTUKU H3JI0KEHUs Yy4eOHOro
Mmarepuaia. JIeKuuio cieayeT HauuHaTh, TOIBKO YETKO 0003HAYMB €€ XapakTep, TEMy U Kpyr Tex
BOIIPOCOB, KOTOPBIE B €€ X0/ie OyAyT pacCMOTPEHBI.

B OCHOBHOW 4YacTH JEKIMU CIENyeT PpacKpbITh COAEpKaHUE YYEOHBIX BOIMPOCOB,
AKIICHTUPOBAaTh BHUMAHUE AaCIUPAHTOB HA OCHOBHBIX KaTeropusx, SBJICHUIX U IIpolieccax,
O0COOEHHOCTSAX UX MPOTEeKaHUs. PackpbIBaTh CYLIHOCTb U COAEPIKAHUE PA3IMYHBIX TOUEK 3PEHUS U
Hay4HbIX IIOIXOI0B K OOBSCHEHHIO TE€X WM HWHBIX SBICHUH U npoueccoB. Cuemyer
apryMEHTHPOBAaHO OOOCHOBATh COOCTBEHHYIO MO3MIMIO IO CHOPHBIM TEOPETUYECKUM BOIPOCAM.
[TpuBoauTh mpuMepsl. 3a1aBaTh IO XOAY M3JIOKEHUS JEKIUOHHOIO MaTepuasia BOIPOCHl U 1aBaTh
Ha HHMX OTBET. DTO CIOCOOCTBYET AKTHBH3ALUMU MBICIUTEIbHON JESATEIbHOCTH aCHUPAHTOB,
NOBBIIICHUIO UX BHUMaHUA M MHTEpeca K Marepually JICKLUUHU, ee couepxkanuto. IIpenonasarens
JIOJDKEH PYKOBOJUTH pPAa0OTON AaCHUpPAaHTOB IO KOHCIEKTUPOBAHMIO JIEKIIMOHHOTO Marepuana,
NOJUYEPKHBATh HEOOXOIUMOCTbh OTPAXKEHMSI B KOHCIIEKTaX OCHOBHBIX MOJIOXKEHUM N3y4aeMOM TEMBI,
0c000 BbIEIISAS KaTETOPUIHBIN anmnapar.

B zaxumrounTenpHOM yacTy JIEKIMM HEOOXOAUMO COpMYIHPOBATh OOIIME BBIBOABI 110 TEME,
pacKphIBalOIME COAEpKAHME BCEX BOIPOCOB, IOCTAaBIEHHBIX B JeKuuu. OOBABUTH IUIaH
OYEepeIHOTO CEMHHAPCKOTO0 MJIM JIaDOpAaTOPHOIO 3aHATHS, [aTh KpaTKHEe PEKOMEHIAIUM I10
IOATOTOBKE ACIUPAHTOB K CEMUHapy Win JlabopaTopHoil paborte. Ompenenuts MECTO U BpeMms
KOHCYJIPTAllUU aCIUpaHTaM, IOKEJIaBLINM BBICTYIIUTh HA CEMUHApE ¢ AOKJIaJaMu U pedeparamu 1o
aKTyaJIbHBIM BOTIPOCaM O0CYK/1a€MO TEMBI.

Lenb mpakTHUECKUX U JTaOOPATOPHBIX 3aHATHI — 00€CIIeUNTh KOHTPOJIb YCBOCHUS Y4eOHOTO
Marepuaja aclupaHTaMH, pacIIupeHue U yrIyOlIeHnue 3HAHWH, MOJYyYCHHBIX UMHU Ha JICKIHAX U B
XO0J1€ CAMOCTOSITEJIbHOM paOOTHI.

[ToBpiieHue 3p¢HeKTUBHOCTH MPAKTHUYECKHUX 3aHATHI JOCTUraeTCsl MOCPEICTBOM CO3/IaHUs
TBOPYECKONH OOCTaHOBKH, pacrioyiararoiieil aCnMpaHTOB K BbICKA3bIBAHUIO COOCTBEHHBIX B3IVISAOB U
CYXJCHUHA MO OO0CYXJaeMbIM BOINpPOCAM, JKEIAHHUIO Y ACHUPAHTOB MOpaboTaTb y JOCKU MpH
pelleHuu 3a1ay.

ITocne kaxgoro JIEKUMOHHOIO M IIPAKTUYECKOIO 3aHATHUS CHAENIAaTh COOTBETCTBYIOILYIO
3alMCh B JKypHAJIAX ydeTa IMOCEIIAeMOCTH 3aHATHM acnupaHramu. IIpoBoauTs rpynmosble U
WHJMBUIyaJIbHBIE KOHCYJIBTALIMM aCIIMPAHTOB II0 BOIIPOCAM, BO3HHUKAIOIIUM Y aCIIMPAHTOB B XOZE
UX TOATOTOBKM K TEKyLle U MpPOMEXYTOYHOM arrecrauud 10 Y4YeOHOM JHUCLUIUIMHE,
PEKOMEHI0BaTh B MIOMOILb yueOHbIE U JIpyrHe MaTepualbl, a TAKKe CIIPABOYHYIO JIUTEPATypYy.

7.2 MeToanyecKkue YKazanus AJist oﬁyqamnmxm 0 OCBOCHHIO JUCHHUIIJIMHBI



11

CamocrosarenbHass paboTa sBISETCS OOHMM M3 BHJIOB IOMy4YeHHS 0Opa3oBaHUS
00y4aromuMHICs ¥ HalpaBJIeHa Ha:

M3YyYCHHUE TEOPETUYCCKOTO MaTepraja, MOJAr0TOBKA K JICKIIMOHHBIM, JTJAOOPATOPHBIM,
CEMHUHAPCKHUM (TMPAKTHYECCKUM) 3aHITHSIM;

MMoATOTOBKA K TCCTUPOBAHUIO C UCITIOJIb30OBAHUCM O6H.I€O6p&30BaTeJ'IBHOFO rnopraja.

CamocrosrenbHas paboTa aclUpaHTOB NPEACTaBIseT cOOOW Ba)kHEHIlee 3BEHO yueOHOro
nporecca, 0e3 MpaBUJIBHOW OpraHM3alMU  KOTOpOro oOydaromuiics He MOXeT ObITh
BBICOKOKBaJTH(PULIMPOBAHHBIM BBIITYCKHUKOM.

ACHI/IpaHT AOJDKCH IMOMHUTB, YTO HAYMHATHL CAMOCTOATCIILHBIC 3aHATUA CIICAYCT C IICPBOro
CEMECTpa U NPOBOAUTHL UX PCTYIISIPHO. OueHb BaXXHO MMPUITOKUTH MAKCUMYM YCHHHﬁ, BOJIN, 4TOOBI
3aCTaBUTH ce0s1 pabOTaTh C MOJTHOM HArPY3KOU € TIEPBOTO JIHS.

Kaxxiplii acnupaHT JODKEH caM IUIAHUPOBaTh CBOIO CaMOCTOSITENIbHYIO paboTy, UCXOAs U3
CBOMX BO3MOXXHOCTEH M MPHOPUTETOB. DTO CTUMYJIHPYET BBINOJIHEHHUE PabOThI, co3iaeT Oosee
CIIOKOITHYI0 0OCTaHOBKY, YTO B UTOT€ MOJIOKUTEIHHO CKA3bIBACTCS HA YCBOCHUH MaTepuaa.

BaxxHo nmonHee Y4eCThb 00CTOSTENLCTBA CBOCH pa6OTBI, YACHUTD, YTO SBJIAACTCA INIABHBIM Ha
JAaHHOM JTall¢, KaKyr MOCJICA0BATCIIbBHOCTD pa6OTBI BBI6paTB, 4yTOOBI BBIINOJHUTH €€ Jydaie u €
HaNMMCHBIINMHU 3aTpaTaMi BPCMCHU U SHCPTHU.

Jlnis T1010TBOPHOM paboThl HEMaJOBaXHOE 3HAUCHHE MMEET OOCTaHOBKA, OpraHU3aIlHs
pabouero mecta. HyxHO 10OUTBCS, YTOOBI MECTO PabOTHI MO BO3MOXKHOCTU OBLIO MOCTOSHHBIM.
PaboTa Ha MPUBBIYHOM MecCTe JeNlaeT ee Ooee MI0A0TBOPHOM. [IpoayKTHBHOCTE pabOTHI 3aBHCUT
OT TIPAaBWJIBHOTO YepelOBaHUsl Tpyda W OTHbixa. [lo3TOMy Kaxible 4ac WIIM JBa CIIEAYET NeNaTh
nepepbiB Ha 10-15 MuHyT. BBIXOAHBIC JHU JIydille TOCBATUTH AKTHBHOMY OTIBIXY, 3aHATHUSIM
CTIIOPTOM, MPOTYJIKAaMH Ha CBEXEM BO3Iyxe W T.1I. Jlake MmepeKiItoueHre ¢ OJHOTO BUa YMCTBEHHOMN
paboThI HA APYTON MOXKET CIYKUTh AKTUBHBIM OTJIBIXOM.

AcnupaHT [OJDKEH NOMHHTh, YTO B Ipolecce OOyueHHs BaXKHEHIIYyI0 pOJb HUIpaer
camocrosiTesibHas pabora ¢ KuHuroi. Hayumtbes paboTarh ¢ KHUTOW — BakHeimas 3anada
acimpanTa. be3 3Toro HaBbIka OyleT Ype3BBIUANHO TPYAHO HM3y4aTh NMPOTPAMMHBIN MaTepual, u
MHOTO BpeMEHH OyJeT MOTpaueHO HepaluoHaibHO. PaboTa ¢ KHUION CKJIaJbIBaeTCsl U3 YMEHUs
noIo0paTh HEOOXOAMMBIE KHUTH, pa300paThCsi B HHX, 3aKOHCIIEKTHPOBATh, BHIOpaTh IJIaBHOE,
YCBOUTH U PUMEHUTH Ha MPaKTHKE.

8 @oHJ OLIEHOYHBIX CPEACTB

8.1 MeToabl KOHTPOJISI U OLICHUBAHUSA Pe3yJIbTATOB 00y4eHUS

dopMa ITPOMEKYTOYHOM aTTECTALMU: IK3aMEH.

[IpomexyrouHass arrecrauus oOydalomuxcs B (GopMe -SK3aMeHa MPOBOAUTCS IO
pe3yabTaTtaM BBIIIOJHEHHS BCEX BUAOB y4eOHOI paOoThl, MPeyCMOTPEHHBIX YUE€OHBIM IJIAHOM 10
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JAHHOM JUCHUIUIMHE (MOXYJ0), TPU HTOM YUYUTHIBAIOTCA PE3YJbTaThl TEKYIIEro KOHTPOJIS
yCIIeBAEMOCTH B TeUeHHE cemecTpa. OIeHKa CTENCHH JOCTIKEHUS 00yUJaroIUMUCS TUIAHUPYEMBIX
pe3yJIBTaTOB OOYYECHHS TI0 TUCHIUTITHHE (MOYITI0) TPOBOAUTCS MIPETOAaBaTeNIeM, BEIyIIINM 3aHATUS
10 AUCUMITIUHE (MOIYII0) METOAOM SKCIEPTHOI oreHKH. [1o ntoram mpomexyToO4HOM aTTecTaluu
M0 TUCIUIUIMHE (MOAYIIO) BBICTABIAETCA OICHKA «OTIMYHOY», «XOPOLIOY», «YAOBIECTBOPUTEIHHO
WM «HEYIOBIETBOPUTEIBHOY.

K npomesxcymounoii ammecmayuu O00nycKaomcsi moabKo cmyOeHmbl, 6bINOTHUBUIUE 6Ce BUOb
yuebHoU pabomsi, npedycmompeHuvie paboyell npocpammoil no oucyuniune «Ilpoyeccol menio- u
MaAccooomena 8 KPUOSEHHOU U XONOOUIbHOU MeXHuKey (VKazvl8aemcs Ymo UMEHHO — NpPOULIU
NPOMENHCYMOYHBLU KOHMPOLb, 8INOIHUIU 1ADOPAMOPHBIE PAOOMbL, 8bICIMYNULU C OOKAAOOM U M.O.)

8.2 lllkayia 1 KPUTEPUHN OLIEHUBAHMS Pe3YJIbTATOB 00y4eHMsI

IlIxana oyenueanusn Onucanue

Omauuno Buvinonnenvr 6ce 6uovt yuebnoiu pabomuvl, npeodycMOmpeHHble
yueonvim naavom. Cmyoenm OeMOHCmpupyem coomeenmcmeue
3HAQHUL,  YMeHUll, HABbIKOG  NPUBCOCHHLIM 6  MaOIUYAX
nokazamenei,  onepupyem — NPUOOPEMEHHbIMU — 3HAHUSMU,
VMEHUAMU, HABLIKAMU, NPUMEHAEN UX 8 CUMYAYUAX NOBbIUEHHOU
cnoxcnocmu.  Ilpu  smom  mozym — Obimb  OonyujeHul
He3HauumenbHvle OWUOKY, HEeMOYHOCMU, 3ampyOHeHUus npu
AHATUMUYECKUX ONnepayusx, nepeHoce 3HAHUU U YMeHUull Ha
HOBble, HeCIMAHOAPMHUble CUMYayUlU.

Xopowo Buvinonnenvr 6ce 6uodvt yuebnou pabomuvl, npeoycmMOmpeHHbvle
yueOHvim  naanom.  CmyoeHm — deMoHcmpupyem  HenolHoe,
npasuibHoe  COOMBEmMCcmeue  3HAHUL,  YMeHUll,  HABbIKOS
npueodeHHbiM 8 mabauyax nokasameneu, AU6O eciu npu dMom
OvLIU donyuensl 2-3 Hecyujecmeennble OUUOKU.

Yoosenemsopumenvro Buvinonnenvr 6ce 6uovt yuebnoiu pabomuvl, npeodycmMOmpeHHble
yuednvim naavom. Cmyoenm OeMOHCMpupyem coomeenmcmeue
3HAHUL, 6 KOMOPOM OC8eWeHa OCHOBHAs, Hauboiee BaNCHASA
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uacms mamepuaia, Ho npu 3nom ()onyu;eua 00HA 3HAYUMENbHAS
OWUOKA U HEMOYHOCb.

Heyoosnemeopumenvno | He e6vinonnen o00un uiu 6Oonee 6udo8 yueOHOU pabomul,
npedycmompennsix yuebHoim naanom. Cmyoenm oemoncmpupyem
HenoiHoe  coomeemcmeue  3HAHUU, — YMEHUl,  HABbIKOG
npueeoeHHviM 8  mabauyax — nokazamenetl,  OONYCKAIOMCA
3HauUmMenvhvle OWUOKY, NPOAGIAEMCS OMCYMCmeue 3HaHUll,
YMeHUll, HABLIKOG NO psady noxazamenel, cmyoOeHm UCNnblmvléaem
3HauUMenbHble 3aMmpYOHeHUs NpU ONePUPOBAHUU 3HAHUAMU U
VMEHUAMU NPU UX NepPeHOce HA HO8ble CUMYAYUU.

8.3 Ouenounvblie cpeacTea

7.3.1 Texyuuii KOHTPOJIb

[To nanHOM TUCHUIUIMHE TEKYIUH KOHTPOJIb HE IPEyCMOTPEH

7.3.2 TlpomexxyTOUHast aTTeCTaIHs

Bomnpocs! k 3auery

1. OcobenHocTH pacuéra Terionepeaayu Ipu HU3KUX TeMIlepaTypax BeIeHUs poIecca.

2. CTpyKTypa MOTOKa M PEKUMBI KUTIEHUS XOJOAMIBHBIX ar€HTOB BHYTPH KaHAJIOB.

3. llenTpanu3oBaHHas CHCT€Ma KOHJIUIIMOHUPOBAHMS, PA3HOBUIHOCTU €€ MCIIOJIHEHUS.
OcCHOBBI Pacy€TOB.

4. Bo300HOBIIsIeMbIe WCTOYHHMKHA SHEPrMM M HX UCIOJIB30BaHHE B TEXHHKE HHU3KHX
TEeMIEpaTyp.

5. Knaccu¢ukamus BO3AyXOpa3leiIUTENbHBIX YCTAHOBOK IO TPU3HAKaM JaBJICHUS Ha
KOMITPECCOPE, BO3ZMOXKHOCTH MOTYUYEHUS MPOAYKTOB pa3JesIeHUs B ra3000pa3HOM HIIH CKUKEHHOM
BUJIE.

6. OCOOEHHOCTH BO3AYyXOpa3AEIUTEIbHBIX YCTAaHOBOK HHU3KOTO JABJICHHS, METOIUKU
COCTaBJICHHUSI MaTEPUATBHOTO U TEIIJIOBOTO OAIaHCOB.

7. [TpuHuMnuansHas cxema BO3AyXOpa3IeIUTeIbHOM YCTaHOBKH MaJjou
NPOM3BOAUTEIBHOCTH, C BBIJAYel ra3000pa3HOrO KHCIOpOAA TOA BBICOKMM JaBJICHHEM
MOCPEACTBOM IUTYH)KEPHOTO KPHOTEHHOTO Hacoca KOHCTPYKIMH JIOLI. Hpobununa W.H.
[IpeumyniecTBa IUTyHXXEPHOTO KPUOI€HHOTO Hacoca IO CPaBHEHHIO C  KUCIOPOAHBIM
KOMITPECCOPOM.

8. PedpmkeparopHble ¥ OXIKUTEIbHBIC YCTAHOBKH, MPUHIIUITHAIBHBIE CXEMBI X PabOTHI
Ha YPOBHE I'eJIUEBbIX TEMIIepaTyp.

9.  VYCTpoHCTBO M OCHOBHBIE  pacy€Thl  LEHTPOCTPEMUTEIBHOTO  JeTaHIepa
peakTuBHO-aKTUBHOTO THMa KoHCTpYyKIuK [1.JI. Kanuuer.

10. PesepByapsl [uisi XpaHEHHUS U TPAHCIOPTUPOBKH OXKUKEHHBIX KPHOIPOIYKTOB,
0COOCHHOCTH KOHCTPYKIIMU U OCHOBBI pacuéra.

11. Tunel KpMOreHHON M30JIALIMK Ha OCHOBE Bakyyma. @opmyina a.T.H. Karanepa M.I. g
pacdyera BaKyyMHO-TIOPOIIIKOBOW TEIJIOBOW H3OJIAIMH, (U3HUYECKUN CMbICT ¢Gopmylnbl. Pacuer
UCIIapUTEIsl KPUOIIPOAYKTA IIPU €r0 XpaHEHUH B CTALlMOHAPHOM PE3EpBYyape.

12. Cnyyam o0pa3oBaHHUS KPHOOCAJKa W3 BOIHOTO JIbJla M MHES HAa HEHW30JUPOBAHHBIX
y4acTKax HHU3KOTEMIIEPAaTYpHOTO O0OpYyHOBaHMs, METOABI y4YéTa TEPMHUYECKOTO CONMPOTHUBIICHHUS
KpHOOCcaJKa.
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13. Knaccudukaus 1 pacdéT KaMEepHBIX BO3AYXOOXJIATUTENCH ¢ YIETOM HMHEEBBITIAICHHS
Ha TeIJIonepeIaoleii MOBEPXHOCTH OaTapeu.

14. CmocoObl # TOAXOABI K JOCTAaBKE JKHJIKHX KPUOMPOIYKTOB IMOTPEOUTEIO.
[lenTpanu3zoBaHHas U JCIEHTPAIN30BAHHAS CUCTEMbl CHAOXKEHUS, MPEUMYIECTBA U HEIOCTATKU
KOKJIOM.

15. Metoapl CXKUXKEHUS MPUPOJHOIO Ta3a, HUX XaAPAKTEPUCTUKH, NPEUMYIIECTBA U
HeNoCTAaTKU. [[pupoaHbIi ra3 Kak 3JHEPrOHOCUTEIb.

16. Bomopon, MeTomsl MOMydeHUs M OXWKeHHsS. Moaudukanuy BOAOPOAa, OPTO- U
napasozopoa. Bonoponnas sHepretuka. MeTannoBogopOAHbIE COSAUHEHHUS.

17. Teopernueckue OCHOBBI MPOLECCAa KOHJACHCALMHU XOJIOAWJIBHBIX areHTOB, ITy3bIPbBKOBas U
TUIEHOUHAsT BHUJIBI KOHJIeHcauu, opmyna HeroroHa. OcoOeHHOCTH KOHJCHCAIMH Ha IyYKax Tpyo,
BHYTpHKaIIEJIbHasl KOH/ICHCAIHS.

18. HuskoremmeparypHble XOJIOAWJIbHBIE MAIIMHBI, MHOTOCTYIIEHYaThle, KacKaJHbIE,
BaKyyMHO-HUCIIAPUTEIIbHBIE. [IpyumHel mepexona OT  OAHOCTYNIEHYATOro  CXarus K
MHOTOCTYIIEHYaTOMY.

19. OxnaxaeHue BOIBI 1O OKOJOHYJIEBOH TeMIEpaTrypbl, KOHCTPYKIMU HCIapUTENCH,
MOJTyYeHUE BOAOJIEISTHON CyCcTieH3UuH (OMHAPHBIN JIeN), CIIOCOObI, MPEUMYIIECTBA U HEJOCTATKH.

20. Ouuctka BO3ayXa OT BJIard, YIVIEKHCIOTHI M AllETWJIEHA B BO3AyXOpa3JIeIUTEIbHBIX
YCTaHOBKAX, KOHCTPYKTUBHBIC 0COOCHHOCTH YCTPOMUCTB.

21. N3o0pakeHne MpoIeccoB IPOCCEIIMPOBAHUS, JCTAHANPOBAHUS M OXJIAXKICHHUS BO3yXa B
TEIUI00OMEHHUKAX B TEIJIOBBIX JUarpamMmax.

22. Temno- u MacooOMEH MEXIy BOAOW W BO3ayxoM, dopmyrna Mepkens, n300pakeHne
nporiecca B i-d auarpamme. MeTtoanka pacuéra BEeHTWISTOPHOU TPaiipHU.

23. Kommpeccopbl AMHAMUYECKOTO C)KATHsA, IIEHTPOOEIKHBIE, OCEBbIC, IPUHITUN JICHCTBUS,
KOHCTPYKTHUBHBIE OCOOCHHOCTH.

24. Paboune BemiecTBa MapOKOMIIPECCHOHHBIX XOJOMWJIBHBIX MAIIHMH, KJacCHU(pUKAIUs
pabounx BEIIECTB MEPBUYHOTO KOHTypa, TpeOOBaHUS, MPEIbSIBISIEMbIE K HHM, KPUTEPHH
9KOJIOTHYECKOT0 BO3JIEHCTBUS Ha OKPYKAIOUIYIO Cpely, MPUHIIMIIBI ToAdopa.

25. Paboume BemiecTBa BTOPHUYHOTO KOHTypa (TEIJIOOXJAAUTENH), TpeOOoBaHUs,
OpeabsIBIseMble K HUM, KilaccH(UKalMs BEIIEeCTB, UX XapaKTePUCTHKU. Buabl xjiaqoHOCUTENEH,
COBMECTHUMBIX C MMUILEBBIMU MPOYKTAMU, HU3KOTEMIIEPATYPHBIE XJI1aJ0HOCUTENH.

26. KpuoreHHo-ra3oBas MaiminHa, pabotaromas mo I1ukiay CrupiauHra, 0COOEHHOCTH
pabodnx TPOIECCOB, MPOTEKAOIIMX B MPOTOYHON YacTH MAIIUHBI, W300paKCHHWE TMpollecca B
TEIJIOBBIX JUArpaMMax.

27. WpeanbHbI W peanbHBIC Ta3bl, YPaBHEHUE COCTOSHUS, €ro MOAU(HKALNH, JIMHA
CcBOOOAHOTO  mpobera  MOJIGKYJ, pachpeleiieHHe MOJEKYyJl IO  CKOpoCTsaM,  ¢dopmyla
Makcgemna-bonbiiMana. 3aKoHbI UJ1€aJIbHBIX TA30B.

28. OpeOpeHue B ammaparax W CHCTEMaX TEXHUKH HU3KHUX TEMIIepaTyp, OIpelneieHue
opeOpenus, Kiaccu(puKanus, TEXHOJIOTHs HaHeCeHUs1. TeMriepaTypHas ¥ TerioBast 3(p(HeKTUBHOCTH
pebpa, cuctema pedep, MOHATHE TPUBEACHHOTO KO3 GUIIMEHTa OpeOpeHHUS.

29. Brnaxsbplii BO3ayX, i-d amarpamma, aOCONIOTHAasE W OTHOCUTENbHAS BIAKHOCTH,
M300paKEHUE TIPOIIECCOB YBIAKHEHMSI BO3AyXa B JUarpaMme. YpaBHEHHE pacdyeTa yIpyrocTd
HACBIIICHHBIX MapOB BOJAbI B 3aBUCHMOCTH OT TEMIIEPATYPhI BO3AyXa.

30. Knaccudukamuss TEMJIOBBIX —allaparoB  XOJOJWIBHBIX MAaIllMH, OCHOBHBIE |
BCIIOMOTATENbHBIE ammaparbl, (QyHKIMOHAIBHBIE W KOHCTPYKTHBHBIE TIPU3HAKU B CHUCTEME
kiaccudukanuii. Buasl pacuéroB anmaparos.

31. [lelicTBUTENbHBIA LMK MAPOBOW XOJOIMUIBLHON MAIlIMHBI, OCHOBHBIE MOTEPH U CTENEHb
TEPMOJMHAMUYECKOTO  COBEPIIEHCTBA JIEUCTBUTENBHOTO IWKIa. OmpeneneHue  yaeabHOU
XOJIOIOTIPON3BOIUTENHHOCTh ¥ pa0OTHI, COBEPIIICHHON B ITHKJIE.

32. CrnocoOsl MONMy4YeHUsT UCKYCCTBEHHOTO XOJI0Ja. YCTPOMCTBA, peaM3YIOIIHE MPOIECe
MOHM>KEHUS TEMIIEPATYPhI, X XapaKTEPUCTUKHU.
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33. TepmoauHaMUYECKHA UKJ Ta30BOM XOJOAMIBHON MAIIWHBI, H300pakeHHE B TEIUIOBOU
muarpamme T-S, pacuér KIIJ[ nwmxma. YcTpoicTBO TypOOBO3MYIIHOW XOJOAMIBHOW MAIIIUHBI,
0COOEHHOCTH KCILTyaTalluH, IPEUMYIIECTBA U HETOCTATKH.

34. ABroMaruzauMs  XOJOAWJIBHBIX MAallWH, IPUMEHEHHE MUKpPOIPOLIECCOB s
IPOTPAMMHOTO PETYIUPOBAHUS PEKUMOB PabOUYHMX YCTPOMCTB MOIYUYEHHUSI HCKYCCTBEHHOTO XOJI0/a.
[TpuGopk! 1 cuCTEMBI aBTOMATHU3AIMH JJIsI KOHTPOJI pabOThl M 3aIIUThI XOJIOAUILHON MAIUHBI.

35. Boamsblii wu cyxoil néx, MeTombl TONy4YeHHS M KiIacCU(UKAIMs  BHJOB.
X0JI0J0aKKyMyJISILUSA, JUarpaMMbl  JIByXKOMIIOHEHTHOTO  pacTBOpa BOJAA-COJIb. [TonsiTue
3¢ (deKTUBHON TeMreparypbl. DBTEKTHYECKHE TUTUTH KAaK OCHOBA OE3MAIIMHHOTO OXJIaXKICHUSI.

36. BHyTpeHHssI 3Heprusi rasza, TEIUIOCOAEpX aHHE W DHTPONHUS, Kak (yHIaMEHTaIbHbIE
TepMOJMHAMU4ecKre NoHATus. OOpaTuMblie U HEOOpaTUMBbIE MPOLIECCHI B Ta3ax.

37. BakyyMHbIe HacOChl, KJlacCU(pUKaIus 1 xapakrepucTuku. OcHoBHas GhopMmya

BAKYYMHOM TEXHUKH U €€ CMBICI. PEKUMBI TeUEHUs ra30B, KPUTEPUH MIEPEXOIA.

38. OObeMHbIE KOMIIPECCOPHI: TMOPIIHEBbIE, BUHTOBBIE U CHUpaJbHBIE, OO0OOIICHHbBIE
IIOKa3aTeNld UX padoThl, KOHCTPYKLUHU U OCHOBHI pacuéra. O01acT MPUMEHEHUS OT/IEIbHBIX BUIOB
KOMIIPECCOPOB.

39. Tepmorpancopmaropsl (TEIIOBBEIE HACOCHI). HcTtouHuku TEmIOThl HU3KOTO
noreHuana. Paboune BelecTsa TEIIOBBIX HACOCOB, MX XapaKTEPUCTUKU U 00JIaCTH PUMEHEHUSI.

40. TBepnoTrenbHble pabovMe BELIECTBA XOJOIMIBHBIX YCTAHOBOK, UX XapaKTEPHUCTUKU U
0071aCTH IPUMEHEHUSI.

41. Meroasl UHTEHCH(UKAIIMM TEIUIOOOMEHAa B ammaparax XOJOJMJIBHBIX MallliH,
KJIacCU(pUKAIUs METOJ0B MHTECHCHU(PHUKAIMN KOHBEKTUBHOTO Termaooomena 1o KupnukoBy B.A.
WuTencudukanys TeruiooOMeHa Ipy KUMEHUH XJIaJ0- U KPHOareHTOB.

®opma OuseTa VIS MOJYYECHHS IK3aMeHa

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/KETHOE YUPEKJIEHUE
BBICIHEI'O OBPA30BAHMUSA
«MOCKOBCKHM NOJUTEXHUUYECKWI YHUBEPCUTET»
Hanpagienue noaroroBku 2.4.8. ManuHbl 1 annaparsl, Npouecchl X0JA0AWIbHOH 1
KPHOTe€HHOW TeXHUKH

Ipopuib «KIHepreTHKa M 31eKTPOTEXHUKA

Kananaarckuii 3k3aMeH M0 HAYYHOH criennaJbHOCTH « MallMHBI U annaparhbl,
NMPoLecchl XOJA0AUJIbHOH U KPUOTEHHON TeXHUKW

IK3aMeHAIHMOHHBIA Onyer Ne 1

1. Hayka o xomoze, MeToAax €ro MoJy4eHUsi U WCIoNb3oBaHuUsA. OO0NacTh MPaKTUYECKOTO
UCIIOJIb30BaHMs HU3KUX TemmepaTyp. OCHOBHBIE MPOIECCHI, UCIIOIB3YyEeMbIE ISl OTYUYSHHS HU3KUX
temmeparyp. KparkoBpeMEeHHOE W HENpephIBHOC oOXJaxaceHue. [IyTM yMEHBIICHHS 3aTpar Mpu
TeHepaIuu XoJIoaa.

2. CucteMbl KOHAWIIMOHUpOBaHUS. lleHTpanm3oBaHHAs CcHUCTEMa KOHIUIIMOHUPOBAHUSI.
CtpykTypa W  BapuaHThl CXeMHbIX  pemeHudl. OcHOBbI  pacuera. JlokanpHas U
[EHTPAIN30BaHHO-JIOKaJbHA CHUCTEMa KOHAMIIMOHMpOBaHUA. [Ipomecchl TEepMOBIAKHOCTHOM
00paboTKu BO3/1yXa B CUCTEMAX.

3. [Tapametpsl sxonoruunoctu padounx semects. GWP, TEWI, LCCP.

3aB. ka¢p. THT um. I1.JI. Kanuust J.A. Hekpacos



16

OEJAEPAJIBHOE 'OCYJAPCTBEHHOE BIO/KETHOE YUPEXKJIEHUE
BBICIIHEI'O OBPA30BAHMUSA
«MOCKOBCKHUH MOJIMTEXHUYECKHUN YHUBEPCUTET»
Hanpagienue noaroropku 2.4.8. ManuHbl 1 annaparsl, Npouecchbl X0J0AWIbHOH 1
KPHUOTeHHOW TeXHUKH
IIpodguap «IHepreTuka M JIEKTPOTEXHUKA»
Kanauaarckuii 3k3aMeH M0 HAYYHOH crienraJbHOCTH « MallMHBI ¥ annaparhl,
NMPoLecchl XOJM0AUJIbHOH U KPUOTeHHON TeXHUKI»

IK3aMeHAIUNOHHBIN omJieT Ne 2

1. LIUKIBI TETUIOBBIX HACOCOB, OlLEHKa UX 3((HeKTUBHOCTH. VICTOYHHMKH TEIUIOTHI HU3KOTO
noreHuana. O6macTy NpUMEHEHHs! TEIJIOBBIX HacOCOB. TepMoTpaHC(hOpMaTOpHI.

2. Paboune BemecTBa MapOKOMIPECCHOHHBIX XOJOAMIBHBIX MAIUH, MX KIACCHU(pHUKAIINS.
Tennodusnueckue CBOMCTBA M HKCIUTyaTallMOHHBIE XapaKTEPUCTHKU OJHOKOMIIOHEHTHBIX padOodmXx
BemiectB. [lokazarenu «o030HHOI» U «mapHukoBoi» omacHoctH (ODP u GWP). Cmaska
XOJIONUJIBHBIX KoMIpeccopoB. Tumel Mmacen

3. M3BecTHBIE W HCCIIEAyEeMbIE 3aBUCMMOCTH JUIA pacdeTa Ko3(p(UIMEHTOB TErooTnadu
IPU BBICOKOTEMIIEPATyPHOM KUIIEHUH U KOHJCHCAIMH XJ1a/IaT€HTOB.

3aB. kap. THT um. [1.JI. Kanuisr JI.A. Hekpacos
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OEJNEPAJIBHOE T'OCYJAPCTBEHHOE BIO/KETHOE YUYPEXKJIEHUE
BBICIHIEI'O OBPA3OBAHUS
«MOCKOBCKHNM NOJIUTEXHAYECKAI YHUBEPCHUTET»
Hanpasienue noaroroBku 2.4.8. MamuHbl 4 annaparbl, NPoUecchl X0JI0AUIbLHON 1
KPHUOTeHHON TEXHUKU

IMpoduab «IHepreTuKa U JIEKTPOTEXHUKA»

Kanauaarckuii 3x3aMeH 1o HayYHOH clennaabHOCTH «MallluHbI M annaparsbl,
npouecchl X0J0ANJIbHOM M KPHUOTEHHOH TeXHUKI»

JK3aMeHALMOHHBIA OmjteT Ne 3

1. DHepreTuueckue XapaKTEePUCTUKH OXJIXKAAIOIINX CHCTEM (ynenbHas
XOJIOIOTIPON3BOIUTEIBHOCTh, KOX(PQMUIIUEHT OXKWXKCHHS, yAelbHas paboTa, XOJIOTWIBHBIN
ko3 unent, kodpPUIMEHT yIenbHBIX 3aTpaT MOMIHOCTH). CTeneHb TEPMOAUHAMUYECKOTO
COBEPIIICHCTBA PCAIBHBIX CUCTEM

2. EMKoCTH a1 XpaHEHHs] KPHOTCHHBIX JKUIAKOCTEH, MPOIECcChl B eMKOCTsIX. KpHuocTarhl.
Pacder TeruionpuToKoB Yepe3 H30JIAIHUI0 U 110 JIEMEHTaM KOHCTPYKITUH.

3. KakoBbl HEIOCTaTKM KacKaJIHBIX MapOKOMIIPECCUOHHBIX XOJIOJMJIBHBIX MAIluH s
3aMOPO3KH KPOBH, KOTOPBIE TO3BOJSET YCTPAHHUTH HCIIOJIb30BAHUE BO3AYIIHBIX XOJOIMIBHBIX
mamuH (BXM), kak HCTOYHHKA XOJI0/1a.

3aB. kad. THT um. I1.JI. Kanuis I.A. Hekpacos
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OEJNEPAJIBHOE T'OCYJAPCTBEHHOE BIO/KETHOE YUYPEXKJIEHUE
BBICIHIEI'O OBPA3OBAHUS
«MOCKOBCKHNM NOJIUTEXHAYECKAI YHUBEPCHUTET»
Hanpasienue noaroroBku 2.4.8. MamuHbl 4 annaparbl, NPoUecchl X0JI0AUIbLHON 1
KPHUOTeHHON TEXHUKU

IMpoduab «IHepreTuKa U JIEKTPOTEXHUKA»

Kanauaarckuii 3x3aMeH 1o HayYHOH clennaabHOCTH «MallluHbI M annaparsbl,
npouecchl X0J0ANJIbHOM M KPHUOTEHHOH TeXHUKI»

IK3aMeHALNOHHBINA OnJieT Ne 4

1. OcHOBHBIE 3aJjadyM TEXHUKM HH3KUX TeMIeparyp — IIOUCK HJEalbHbIX ILUKIOB H
MUHHMHU3ALUHI 3aTPaT Ui MPOLIECCOB OXJIAXKICHHSI, KPHOCTATUPOBAHHS, KOH/ICHCAIIMU B KHUJIKOE H
TBEP/I0€ COCTOSHHS, OYMCTKH U Pa3lIeNICHHs Ta30B, OXKIKECHUS ra30B

2. Cnoco6bl nonyuyeHus: yMepeHHo Huskux temmneparyp (1o 120 K). Tunbl XonoauiabHbIX
YCTaHOBOK (MapOKOMIIPECCHOHHEIE, MapOPKEKTOPHBIE, ra3oBbI€, abcopOIOHHEIE,
TEPMOIJIEKTPUUECKHE U IP.), IPUHLIUIIBI UX JCHCTBHSL.

3. BXM omnyaer HuU3Kas TepMoauMHamMHuueckas 3()(EKTHBHOCTh LHUKIA, KaK MOXHO
YBEIUYUTH TEPMOIMHAMHYECKOE COBEPIICHCTBO IUKJIIA?

3aB. ka. THT um. I1.JI. Kanust J.A. Hekpacos



