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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/I3M€peHI/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»
OTHOCHTCSI K YHCITYy TPO(PECCHOHAIBHBIX YYSOHBIX JUCIUIUIMH BAPUATUBHOM YacTh 0a30BOTO IMKJIA
(b1) ocHOBHOI 00pa3oBaTeILHON MPOrpaMMbl OakajaBpuara.

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

B sapuamusnou yvacmu 6azoeozo yuxna (b1):
— HuskomnoTeHmanpHas YHEPreTHKa,
— Cnenmanu3aiys paboYrx BEIIECTB IS XOJIOAMIBHBIX M KPHOTEHHBIX CHCTEM;
— BakyyMHO-HcTIapuTeNbHbIE MTPOLIECCHI OXJIAXIEHUS KHUIKOCTEH
3 Crpykrypa ¥ coaepkaHue TUCUUNINHBI
OO6mmast TpyI0EeMKOCTh AUCIUIUIHHBI COCTaBIsAeT 3 3aueTHble enuHuIlb (108 yacoB).

3.1 Buabl yueOHOH padoThl U TPY10€MKOCTh

N . KoummuecTBo Cemecrpni
n/n Bup y4yeOHo# padoTsl
4acoB
7 8
1 | AyautopHble 3aHATHSA 108 18 18

B TOM 4YHUCJIC:




1.1 | Jlekuuu 9 9
1.2 | IlpakTuueckue 3aHITUS 9 9
2 | CamocTosiTenbHas padoTa 72 36 36
B TOM YHCIIE:
2.1 | Koncynwranuu
2.2 | Pedepar
2.3 | CamocTOsITETFHOE U3YUYCHHE PA3ICTIOB 36 36
JTUCIUTUTAHBI
3 | [Ipome:kyToUHasl ATTECTAIUA
3auet/mud.3a4eT/7K3aMeH 3a4yeT 3K3aMeH
Hroro 54 54
3.2 TemaTtu4ecknii JIAH U3yYeHUS] JUCHUILIMHBI
TpynoemkocTb, yac
AynutopHas padora
No Pa3nennl/TeMbl CamocTto
MCIATTHHBI IIpakTun ATeNb
n/n Aaucu Bcero [Tpaktu P
qeCcKast Has
Jlexknnu qecKue [HO/TOTOB p
3aHATUS pabora
Ka
1. | Pa3gea 1. (7 cemecTp) MamuHsbI U 9 9 36
annaparsl, Npouecchbl X0J0AHIbHO U
KPHOTeHHON TeXHUKH
1.1 | Tema 1. McTopus X0n0quIbHON 1 2 5
TEXHHUKHU
1.2 | Tema 2. Ilonyuenue, xapakTepUCTUKH, 2 2 8
MIPOLIECCHI HU3KUX TEMIIEpATyp
1.3 | Tema 3. [{uKJIBI XOJIOUITBHBIX MAIITUH 2 1 7
1.4 | Tema 4. AGCOpOIIMOHHBIE XOJIOIUITBHBIE 2 2 7
MAaIIHHbI
1.5 | Tema 5. Kommpeccopsl, AeTaHaepbl 1 2 2 8
TypOoneTaH eI




2. | Pa3gea 2. (8 cemecTp) MamiuHbI U 9 9 36
anmaparsl, NpoIecchl X0J0AUIbHOI 1
KPHOTeHHO# TEXHUKHU

2.1 | Tema 6. TepmoanieKTpuUYECKUE 1 2 10
TeHepaToPbl, YCTPOUCTBA U MTPUOOPHI

2.2 | Tema 7. neanbHble U peabHbIC ra3bl 2 2 5
2.3 | Tema 8. Bakyym 2 1 7
2.4 | Tema 9. Tumnsl XOJOAWIBHBIX YCTAHOBOK 2 2 8
2.5 | Tema 10. Annaparbl KPHOT€HHBIX 2 2 5

TEeMIIEPATyp
Hroro 18 18 72

3.3 Conep:xanue IMCUMILTHHBI

Tema 1. UcTopys X0J01MNbHON TEXHUKH
Ponp XonmomguibHON TEXHUKM B Pa3BUTUU COBPEMEHHOH mHpoMblluieHHOCTH. Ob6mactu

IIPUMEHEHUS HUCKYCCTBEHHOIO XOJIOJA. Kparkue wucropuueckue CcBEIEHHUS MO Pa3BUTHUIO
XOJIOAWIBHOW TEeXHUKH. VcTropuss pas3sBUTHUS XOJIOAWIBHOM TEXHHUKH. bypHoe pasBurue
XOJOAWJIBHOW TeXHUKH B XIX B., IPUYUHBI, CIEACTBHUS. HaubGonee kpynHble yueHbIe

OCHOBOTIOJIOKHUKH XOJIOAWJIBHOW TeXHUKH. (O0NacTH HCIONIb30BaHUSI MCKYCCTBEHHOTO XOJOJaA,
POJIb X0JIOZIA B Pa3BUTUHU PA3IUYHBIX OTPACIIECH MPOMBIIIIIEHHOCTH.

Tema 2. Iloayuenue, XapaKTepUCTHKH, NIPOLECChl HU3KUX TeMIIEPaTyp

du3nyeckue OCHOBHI MOdy4deHHs Xoioaa. CrnocoObl MOMy4eHHs] MCKYCCTBEHHOTO XOJOa,
UX  XapaKTePUCTHUKH. OcHOBHBIE TIPOIECCHI  JUIsl  TOJNYYEHHUsST HHU3KUX TeMIeparyp:
IpoccenrpoBaHue, qeTanaupoBanue u T.1. CrocoObl peanu3yroliue JaHHbIe POIIECCHI.

Tema 3. lIIMKJIBI X0J0AUILHBLIX MAIIIMH

[TapokoMIpecCHOHHBIE CHCTEMBI OXJIAXKIEHHUS, 0COOCHHOCTH U MoKazarenu 3¢ (HeKTUBHOCTH.
[MKI6I XONOAMIBHBIX MAIllMH, TOCTpOEeHHE W pacyeT. OCHOBHBIE ITUKIIBI MapOKOMIIPECCHOHHBIX
XOJOAWIBHBIX MAIlIMH: OJHOCTYIEHYaThle, JIByXCTYyNE€HYaTble, MHOIOCTyIIEHYaThle, KacCKaJHble U
TA. Ouenka S(QQEKTUBHOCTH  XOJOAMJBHBIX  MAIIMH:  XOJOAWIBHBIA  KO3(PPUIMEHT,
JKCEPreTUYECKUIM U IHTPOIIUNHBIN aHAJIU3BI.

Tema 4. AGcopOIIHOHHBbIE X0JA0AHIbHbIE MAIIIUHbBI

AOCOPOITMOHHBIC XOJOIUIbHBIC MAITUHBI, TPUHITUIIBI JEHCTBUS, XapaKTEPUCTUKH U PACUeT.
N3o0paxenue mpomeccoB ABXM B i - { nuarpamme. AGCOPOIIMOHHBIC XOJIOAMIBHBIC MAIIUHBI —
NPUHLIUI ICUCTBUSA, KOHCTPYKIIHUS, pacueT, peKOMEeHIyeMble 00acTu npuMeHeHus. Juarpamma i - {
pabouero BeniectBa ABXM, nzodpaxeHue npoueccos.

Tema 5. Komnpeccopsl, ieTaHaepbl H TYpPOoaeTaHAEPbI

Komnpeccop, kak MainHa opyaue, IeTaHaep — MalllHa JBurareiib. [lorepu B kommpeccope
U JIETaHJIepe, aHAJIN3 U UX OIIEHKa. XOJIOAUIbHbIE KOMIIPECCOPBI-TUIIBI, XapAKTEPUCTUKH, OCHOBHBIE
pacyeTHbIC TMOJOKEHUS. DHEPreTHUYECKHUE XapPaKTEPUCTHKUA KOMIIPECCOpOB. THIBI JI€TaHNIEPOB,
KOHCTPYKIIMH MOPUTHEBBIX, TypOOAETaHAEPOB. DHEPreTUUECKUE XapaKTEPUCTUKU JETaHIEPOB.

Tema 6. TepModieKTpUYecKkHe reHePATOPbI, YCTPOHCTBA ¥ NPUOOPLI

TepMonnekTpuUecKue TeHepaTOpbl HCKYCCTBEHHOTO X0J10/1a, (U3MUECKUE OCHOBBI MPOIIecCa.
[TomydeHne CBEepXHU3KUX Temrieparyp, (HU3MYEeCKHUe TPUHIMIBI W METOJbl peaau3alliu.
TepMonnekTpuueckuii croco0 oxnaxkaeHus. PU3nUecKue OCHOBBI IMEPEHOCA Teria C MOMOIIBIO
TIOJTYTIPOBOHUKOBBIX OXJIAXKIAOMUX MPHOOpoB. KOHCTPYKIMH TEPMOAIEKTPUICCKUX MOJYJICH,
KOHCTPYKIIMM TEPMOXJICKTPUUECKUX OXJIAXKIAIONIUX YCTPOUCTB Ha 0a3e TEepMOIIEKTPUUECKHUX




monyiei. [lonmyuyeHue CBEpXHU3KUX TEMIIEPATYp C IIOMOILIbIO TEPMOIIEKTPUUECKUX OXJIaXkK IAFOIINX
npuOOpPOB, KACKaIHbBIE TEPMOIIEKTPUUIECKHIE MOTYIH

Tema 7. UneaJibHble M peaJibHbIe ra3bl

WneanbHble U peanbHbIE ra3bl, NOHATUS ra3 U Nap. YPaBHEHHUE COCTOSHUS UICAIBHOIO U
peanbHOro raszos. IlepBbIl M BTOPOM 3aKOHBI TEPMOJMHAMHUKM M HMX IPWIOKEHHE K aHAIIU3Y
IIPOLIECCOB TOJMYYEHMs] MCKYCCTBEHHOro xonozaa. IloHsTtwe rasa u mapa, KpUTHYECKas TOYKA.
VYpaBHEHMS COCTOSHUS MJI€AaJIbHOTO M PEAJIBHOTO ra3a, napa. AHajau3 TEPMOJUHAMUYECKUX CUCTEM
3KCEPrUTUYECKUM, SHTPOIUINHBIM METOAAMM.

Tema 8. Bakyym

Onpenenenue BaKyyMa, CTENEHb BakyyMa, kputepuid Knyzacena. Ilpunuunsl gedcTBus
BAaKyyMHBIX CHCTEM OXJaXIEHHUS U 3amMopaxuBaHusd. ba3zoBble moHsATus 0 Bakyyme. Cpencrtsa
JOCTMKEHHUS] BaKyymMa, MEXaHMYECKHME BAKYyYMHBIE HAcoCbl.  BakyyMHO-UCHApUTENIbHBIA U
BaKyyMHO-CyOJIMMAIIMOHHBIN CIIOCOOBI OXJTaKACHUS, IPEUMYIIECTBA U HEAOCTATKH, KOHCTPYKIIUH
MOJJOOHBIX CHCTEM.

Tema 9. Tunbl X0J10ANJILHBIX YCTAHOBOK

TypOoBO31ylIHbIE  XOJOAWIbHBIE YCTAHOBKH, WX OCOOCHHOCTH, NPEUMYIIECTBA H
HenocTaTku. CpaBHEHME pa3jMYHBIX IPUHIMIIOB NOJYYEHHUS MCKYCCTBEHHOTO X0iozAa. l'a3oBble
XOJIOAWIbHBIE YCTAaHOBKH. KOHCTPYKIIMM BO3IYIIHBIX XOJIOAWJIBHBIX YCTaHOBOK. L{MKIIBI ra3oBbIX
XOJIONUJIBHBIX ~ YCTaHOBOK. CpaBHeHuEe  BO3QYIIHOM  XOJOAWJIBHOM  YCTAHOBKHM  C
apOKOMIIPECCUOHHOM HAa OIMHAKOBOM YPOBHE TEMIIEpaTyp.

Tema 10. Annaparbl KPUOT€HHbIX TeMIIEPATYP

Paznenenne Bo3ayxa mMeTomoM miTyOokoro oxjaxjaeHusi. Kpuorenusie pedpukepatopsl u
oxmkuTenu, paboune BemectBa KI'Y. BoznyxopasgenutenbHble CHUCTEMBL. 3Hau€HHE JKUIKUX
KPUOTIPOJAYKTOB B MPOMBINUIEHHOCTH. KpHOreHHble TeianeBble YCTaHOBKH, pabouue BelecTBa
KPUOTE€HHBIX YCTAaHOBOK.

3.4 TemaTuKa NPaKTHYECKUX 3aAHATHIA

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHBI MPAKTHUECKUE 3aHATH
4 Tlnanupyemble pe3yabTaThl 0CBOCHHS AU CHUILIHHBI

B pe3yabrare ocBoOeHUs1 00pa30BaTEIbHON MPOrpaMMbl 00y4AIOIIUIICS 10JZKEH
00J121aTh

CIIOCOOHOCTh K KPUTHYCCKOMY aHAJIM3y U OUCHKE COBPEMCHHBLIX HAYYHBIX HOCTH)KGHHﬁ,
TCHCPHUPOBAHUIO HOBBIX I/I)IGfI IIpHU PpCUHICHUH HUCCIICAOBATCILCKUX U MPAKTHYCCKUX 3a1a4, B
TOM YUCJIC B MCKJIUCHUIIIIMHAPHBIX o0acTax

CIOCOOHOCTh MPOEKTUPOBATh U OCYIIECTBIISTh KOMILJICKCHBIC MCCIIEOBaHUS, B TOM YHCIIE
MCKJIUCHUIIIIMHAPHBIC, Ha OCHOBC LCJIIOCTHOIO CHUCTCMHOI'O HAYYHOI'O MHUPOBO33PCHUA C
WCIIOJIb30BaHUEM 3HAHUI B 001aCTH UCTOPUH U puitocopun HayKu




TOTOBHOCTb Y4YaCTBOBAaTb B pa60Te pOCCHfICKHX U MCKAYHAPOAHBIX HCCICAOBATCIBCKUX
KOJIJICKTHBOB I10 pCHICHUIO HAYYHBIX U Hay‘lHO-O6pa3OBaTeJ'ILHBIX 3ada4

CIOCOOHOCTh IUIAHUPOBAaTh W pelIaTh 3aJa4d COOCTBEHHOIO MNPOQECCHOHAIBLHOTO U
JUYHOCTHOTO Pa3BUTHUS

BJIa/ICHUE METOJI0JIOTHEN TEOPETUYECKUX U DKCIIEPUMEHTANIbHBIX UCCIEIOBAHUN B 00JIaCTH
npodeccruoHanbHON AESITENTFHOCTH

CIIOCOOHOCTL K pa3pa60T1<e HOBBIX MCTOAOB HCCICAOBAHHUA MW HUX IIPUMCHCHHUIO B
CaMOCTOSATEIbHOM HaquO-HCCHeHOBaTGHBCKOﬁ JACATCIIBHOCTHU B obmactu
HpO(beCCPIOHaHBHOfI ACATCIIBHOCTHU

YMCHHE MOCTAHOBKHU TETUIOPU3NICCKOTO IKCICPUMEHTa, B TOM YHCIIC HAa YPOBHE HU3KHX
TeMIeparyp

CIIOCOOHOCTh COCTAaBJICHUS MaTeMaTH4YeCKUX MoJeIeH HU3y4acMoro TCHJ’IO(l)I/ISI/ILIGCKOFO
nponecca 1 METOANYCCKUX MAaTCPUaJIOB K HUM

CIOCOOHOCTH BBITIOJIHATH TMOAOOP IKCIIEPUMEHTAIBHOTO 000pyI0BaHUs, pabOTaIOIIEro B
KpUOTEHHOM JHara3oHe TeMIepaTyp

5 YueOHo-MeTOAMYeCKOe U MH(OpPMaLIHOHHOE o0ecTieYeHne
5.1 Hopmatusublie 1okyMeHTbI 1 'OCThI
I'OCT 24393-80 «TexHuka xonoauiibHas. TepMUHBI U ONIPEIEICHUSD

5.2 OcHoBHas quTEpaTypa
1. KynunoB, B. A. Texuuyeckass TepMOAMHAMUKA W TeIUIONepenada: y4eOHHUK IJisi CPEIHEro
npodeccuonansHoro obpaszoBanus / B. A. Kynunos, 3. M. Kapramos, E. B. Credaniok. — 4-¢
u3M., nepepad. u mon. — Mocksa : UznarenbctBo FOpaiit, 2020. — 454 c. — (IIpodeccronansHoe
obpazoBanue). — ISBN 978-5-534-12196-4. — Texcr: snexrponnslii / ObC HOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/457110.

5.3 JlononHuTEIBHAS JJUTEPATypa



1. XonoauneHble MAIIWHBL: YUeOHUK ISl CTYJCHTOB BTY30B ClieUaIbHOCTH « TexHUKa U (hHU3HKa
HU3KuX Temmneparyp» / A.B. bapanenko, H.H. bByxapun, B.. ITekapes, JI.C. TumodeeBckuii;
noz o6mr. pen. JI.C. Tumodeesckoro. — CII6: [Tonmutexnuka, 2006. — 944 c.
2. Kypsuies, E.C., Onocosckuii, B.B., Pymsannes, 10./1. XonogunsHbie ycTa-
HOBKH: Y4eOHUK /17151 cTyneHToB By30B — CII6: [Tonmutexnuka, 1999. — 576 c.
3. Mapuntok, b.T. Temmooomennsie ammapatsl THT. KoHCTpyKTHBHBIE CXEMBI
u pacyet. — M.: OHeproaromuszatr, 2009. — 200 c.

5.4 DnexkTpoHHBIe 00pa3oBaTe/IbHbIE pecypchl
1. Metons! mono6us GpU3NUECKUX IPOLECCOB

https://online.mospolytech.ru/local/crw/course.php?1d=3702

5.5 JIuneH3noHHOEe U CBOOOIHO PACIPOCTPAHsieMOe IPOrPpaMMHOe oOecredeHune
HET
5.6 CoBpeMennblie npodeccnoHaNbHbIE 0a3bl JAHHBIX M1 HHPOPMALMOHHBbIE
CIPABOYHbBbIE CHCTEMbI
HET
5.7 UntepHeT-pecypcsl
HET

6 MaTepl/IaJIbHO-TeXHH‘IeCKOG odecneueHune

JIeKIMOHHBIE W MPAKTUUECKUE 3aHATHS MPOBOIUTHCS B CHCIHATM3UPOBAHHBIX ayTUTOPHUIX
kadenper AB2214 m AB2103, oOCHamIEHHBIX COOTBETCTBYIOIIMM HCIBITATEILHBIM CTEHIOBBIM
obopynoBaHueM, IIaKaTaMW, HaTypHBIMH oOOpasliaMH Y3JI0B, nerained MamuH. [lpu xadenpe
paboTaeTr KOHCYIBTAIIMOHHO-BBIYUCIUTEIbHBIN Ki1acc AB2209 s caMOCTOSTENBHOW padoTHI,
OCHAILIEHHBI KOMITBIOTEPAMH C COOTBETCTBYIOIIMM PAacyeTHBIM M TIpaUuecKuM MPOrpaMMHBIM
o0ecrie4yeHrueM.

7 MeroguyecKkue peKOMEHIAUUU

7.1 MeToau4eckne peKOMeHIalMH IS NPernoaaBareis 0 OPraHu3anuy 00ydeHust

OcHOBHBIM TpeOOBaHHEM K MPENOAABAHUIO JTUCHUIUIMHBI SIBISETCS TBOPYECKUH,
pOOIEMHO-MAIOTOBBIM TOAXO, MO3BOJSIOUINI MOBBICUTH MHTEPEC CTYAEHTOB K COACPMKAHHUIO
y4eOHOro Marepuania.

OcHoBHast Gopma H3y4YeHHs M 3aKpeIUICHHUS 3HAHUHM MO 3TOW AMCUUIUIMHE — JEKIMOHHAS,
naboparopHas u npaktuieckas. [IpenogaBarens H0KEH MOCISIOBATEILHO YUTATh ACTUPAHTAM PSIJT
JICKIIMM, B XOJIe KOTOPBIX CJIEAYET COCPEAOTOYNTh BHUMAHHUE HA KIIFOUEBBIX MOMEHTAaX KOHKPETHOTO
TEOPETHUUECKOTO MaTepuasia, a TaKKe OPraHu30BaTh IMPOBEACHHUE MPAKTUUYECKUX 3aHITHI TaKUM
o0pa3oM, 4YTOOBI AKTUBU3UPOBATh MBINUICHUE ACTHPAHTOB, CTUMYJIUPOBATH CAMOCTOSITEIHHOE
M3BJICUEHUE UMH HEOOXOMMMON MHGOPMAINK U3 Pa3TUIHBIX HCTOYHHKOB, CPABHUTEIBHBIN aHAN3
METO/IOB PEIlIeHUH, COMOCTAaBICHNUE MOMYyYEHHBIX PE3yJbTaroB, (OPMYIUPOBKY U apryMEHTAIIUIO
COOCTBEHHBIX B3IVISIZIOB HA MHOTHE CIIOPHBIE TIPOOIEMBI.
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OcHOBY y4eOHBIX 3aHATHI 0 TUCUUIUIMHE COCTaBIIAIOT JEeKUuu. B mponecce oOyueHust
aCHHUPAHTOB MCHOIB3YIOTCS pa3InYHbIE BUJIbI yUEOHBIX 3aHITUH (ayAUTOPHBIX M BHEAYIUTOPHBIX):
JIEKIUU, CEMUHApPCKUE 3aHsATHs, KOHCYJIbTaUWW U T.J. Ha mepBoM 3aHATHM 1O AaHHON y4yeOHOM
JTUCLUIUIMHE HEOOXOAUMO O3HAKOMUTB aCIUPAHT C MOPSAIKOM €€ U3YUEHUs, PACKPBITh MECTO U POJIb
JUCLUIUIMHBl B CUCTEME HAyK, €€ IPaKTUYEeCKOE 3HaueHHe, JOBECTH 1O CTYJEHTOB TpeOOBaHHUs
Kagenpbl, OTBETUTh Ha BOIIPOCHI.

B X04€ JICKIIMOHHOI'O 3aHATHA HNPCoAaBarciib JOJDKCH HA3BaATb TCMY, yqe6HHe BOIIPOCHI,
O3HAKOMUTH aCIIUPAHTOB C ICPCUHCM OCHOBHOM U I[OHOHHHTGHBHOﬁ JIMTCPATYPHI 110 TEMC 3aHATUS.

Bo BcTynuTenbHON 4acTH JIEKIMU 0OOCHOBATh MECTO W POJIb U3Yy4aeMOU TeMbl B y4eOHOU
JUCLUIIIMHE, PACKpPBITh €€ IpakTU4Yeckoe 3HadeHue. Ecnm uumraercs He mepBas JEKUMs, TO
HEOOXOAMMO YyBf3aTh €€ TEeMy C NpeIblaylied, He Hapyllas JOTMKH H3JI0KEHUS Y4eOHOro
Mmarepuaia. JIeKuuio cieayeT HauuHaTh, TONBKO YETKO 0003HAYMB €€ XapakTep, TEMY U Kpyr Tex
BOIIPOCOB, KOTOpBIE B €€ X0/1e OylyT paCCMOTPEHBI.

B oOcCHOBHOWH uYacTM JEKUMU CIEIyeT PpacKpbiThb COAEpKaHUE Y4EOHBIX BOIPOCOB,
aKIICHTUPOBAaTb BHUMAHUE AaCIUPAHTOB HA OCHOBHBIX KaTeropusx, SBJICHHUAX U IIpolieccax,
0COOEHHOCTAX MX MPOTEKaHUs. PacKpbIBaTh CYITHOCTh U COIEP’KAaHHE PA3IMUHBIX TOUYEK 3PEHUS U
HAyYHBIX TIOIXOJJOB K OOBSCHEHHIO TEX WM UHBIX SBIEHUH U mpoueccoB. Criemyer
apryMEHTHPOBaHO OOOCHOBaThb COOCTBEHHYIO MO3HUIMIO IO CIOPHBIM TEOPETUYECKHM BOIPOCAM.
[IpuBoauThs npuMepsl. 3a1aBaTh MO X0y M3JIOKEHUS JIEKIIMOHHOTO MaTepuaja BOIIPOCHI U /1aBaTh
Ha HHUX OTBET. OJTO CIOCOOCTBYET AKTUBU3ALIMU MBICTUTENIbHON [EeATENbHOCTH AaclHUpaHTOB,
NOBBIIICHUIO MX BHHMAaHUS M MHTEpeca K MaTepuaily JEKLuH, ee couepkaHuto. IIpenonasarens
JOJDKEH PYKOBOJUTH pPa0OTOM aCHUpPAaHTOB IO KOHCIEKTUPOBAHMIO JIEKLIMOHHOTO Marepuana,
HOAYEPKHUBATh HEOOXOIUMOCTb OTPAXXEHUSI B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUN U3y4aeMOi TeMBI,
0c000 BBIJIENISS KaTerOpuitHbIN anmapar.

B 3akIr0uuTenbHON YacTu JIEKIUH HEOOX0IUMO C(POPMYIHPOBaTH OOIIHME BHIBOJBI 110 TEME,
PACKpBIBAIOIINE COACPKAHUE BCEX BOMPOCOB, IIOCTABICHHBIX B JeKIUU. OOBSIBUTH IUJIaH
0YEepEeHOTO CEMHHAPCKOTO WJIM JIaDOpAaTOPHOTO 3aHATHS, [aTh KpaTKHEe PEKOMEHIAIMH TI0
MOJrOTOBKE aCMHpPAaHTOB K CEMUHApy WM JlaboparopHoil pabore. OmpenenuTs MECTO U BpeMms
KOHCYJIBTAllM! aCTMPaHTaM, MOKETaBIINM BBICTYIIUTh HA CEMUHApPE C JOKJIaJaMHy U pedeparamu mo
aKTyaJIbHBIM BOIIpOcaM 00CYXJaeMOW TEMBI.

Llenp mpakTHYECKUX | TA00PATOPHBIX 3aHATHH — 00ECIEYUTh KOHTPOJIb YCBOCHHS y4eOHOTO
Marepuaia aclupaHTaMH, paclIUpeHue U yIIyOleHue 3HaHHWM, MMOJYyYEHHbIX MU Ha JIEKIHAX U B
XOJIE CAMOCTOSITETILHON paboThI.

[oBbienne 3pPEeKTUBHOCTH MPAKTUYECKUX 3aHATHIA TOCTUTAETCs MOCPEICTBOM CO3JAHHS
TBOpPUYECKOW 0OCTaHOBKH, PACHojararoneil aCmupaHTOB K BHICKA3bIBAHUIO COOCTBEHHBIX B3IISIOB U
CYXJECHUH MO OO0CYXJaeMbIM BOIIpOCAM, JKEIAHUIO Y AaCHUPAHTOB MOpaboTaTh y JOCKH IpH
pELIeHNUH 3a]1ay.

IToce KaXa0ro JICKIMUOHHOI0 MW MPAKTUYCCKOI'O 3aHATUA CACIAaTh COOTBETCTBYIOINYIO
3allMCh B JXKYpHaJlaX YyucTa IOCCIIAaCMOCTH 3aHATUH aCllupaHTaMHU. HpOBOI[I/ITB TPYIIIOBBIC U
WHIAUBUAYAJIBbHBIC KOHCYJIbTAllUN ACTIMPAHTOB IO BOIIPOCAM, BO3HHUKAIOMIUM Yy aCIIUPAHTOB B XOAC
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UX TIOITOTOBKM K TEKyIled W MPOMEKYTOYHOM aTrTecTalyu 10 Y4eOHOH TUCIMILIMHE,
PEKOMEHI0BaTh B ITOMOIIb Y4eOHBIC U IPyTHE MaTepHAIIbl, a TAK)KE CIIPABOYHYIO JINTEPATYPYy.

7.2 MeToan4yecKkue YKazaHnus AJist oﬁyqamnmxm M0 OCBOCHHIO JUCHUIIJIMHBI

CaMocTosTeIbHas pa60Ta SABJIACTCA OHHUM HU3 BHUAOB IIOJTYYCHUSA O6pa3OBaHI/I${
O6y‘IaIOH_II/IMI/IC$I W HaIlpaBJICHA HaA:

U3y4YCHHE TEOPETUYECKOTO Marepuaia, MOAroTOBKa K JIEKIMOHHBIM, JIAOOPATOPHBIM,
CEMUHAPCKUM (IIPAKTUUECKUM) 3aHITHUSIM;

IMOATOTOBKA K TCCTUPOBAHUIO C UCITIOJIb30BAHUCM O6HICO6p330BaTCJ'H)HOFO rnopraja.

CamocTosiTennpHass paboTa aclUpPaHTOB MPEICTaBIsACT COOOM BaKHEHIIEe 3BEHO y4eOHOTO
nporecca, 0e3 MPaBWIBHOW OpraHM3allMd  KOTOPOrO  OOydYarommuiicss HE MOXeT ObITh
BBICOKOKBaJTH(DUIIMPOBAHHBIM BBIITYCKHUKOM.

ACIHUpAaHT JOHKEH MOMHHTH, YTO HAYMHATH CAMOCTOATEIbHBIC 3aHSATHUS CIEAYET C MEePBOTO
ceMecTpa U MPOBOJIUTH UX PeryasipHo. OueHb BaXKHO MPHIOKHUTh MAKCUMYM YCHIIUH, BOJIH, YTOOBI
3acTaBUTH ce0s1 pabOTaTh C MOJTHOM HArpy3KOW € IEPBOTO JIHS.

Kaxxaplit aciupaHT JTOJKEH caM IUIaHHPOBATh CBOKO CaMOCTOSATENIbHYIO padoOTy, HCXOIs U3
CBOMX BO3MOXXHOCTEH M MPHOPUTETOB. DTO CTUMYJIMPYET BBHIMOJIHEHHE pabOThI, co3raeT Oosee
CIIOKOMHYI0 OOCTAaHOBKY, UTO B UTOTE MOJIOKUTEIHHO CKa3bIBAETCSA Ha YCBOSHUW MaTepHala.

Baxxno monHee yuectb 00CTOATEILCTBA CBOEH pabOTHI, YSICHUTD, UTO SIBISETCS INIABHBIM Ha
JAHHOM JTare, KaKylo MOCJeI0BaTENIbHOCTh PadOThl BBIOPATh, YTOOBI BBIMNOIHUTE €€ JIydlle U C
HAaUMEHBIIUMHU 3aTpaTaMy BPEMEHH U YHEPTHUH.

Jlis 1010TBOpHOM paboThl HEeMaJOBaXXHOE 3HAau€HHE MMeeT OOCTaHOBKA, OpraHU3alus
pabouero mecra. HyHO MOOUTHCS, 4TOOBI MECTO PaOOTHI MO BO3MOXKHOCTH OBLIO MOCTOSIHHBIM.
PaboTa Ha MPUBBIYHOM MecCTe JeNaeT ee Oosee MmiIoAoTBOPHOM. [IpoayKTHBHOCTD pabOTHI 3aBHCUT
OT MpPaBWJIBHOIO uYepeloBaHMs TpyAa U oTAbixa. [loaToMy Kakaple yac WM ABa CIEAyeT JellaTh
nepepslB Ha 10-15 MuHYT. BpIXOOHBIE OHM JydIle IMOCBATUTh AKTUBHOMY OTBIXY, 3aHATHSAM
CIIOPTOM, MPOTYJIKAMH Ha CBEXKEM BO3IyXe U T.1. [lake MEepeKIItOueHne ¢ OAHOIO BUAA YMCTBEHHON
paboThI Ha APYTOil MOXKET CITY>KUTh AKTUBHBIM OTIBIXOM.

AcnupaHT JOJDKEH IOMHHMTb, YTO B Ipolecce OO0yueHHs BaKHEHIIYyI0 pojb HUIpaer
camocrosiTesibHass pabora ¢ KHuro. Hayuutbes paboTare ¢ KHUTOW — BakHeimas 3anaua
acniupaHnTa. be3 3Toro HaBblka OyAeT 4pe3BBIUANHO TPYAHO M3ydaTh NMPOrPAaMMHBIN MaTepual, u
MHOTO BpeMeHU OyleT MOTpayeHO HepaluuoHaJbHO. PaboTa ¢ KHHMIOW CKIIaIbIBAaeTCS U3 yMEHUS
nogoOparb HEOOXOIMMBbIE KHUTH, pa3o0parbCsi B HHX, 3aKOHCIIEKTHPOBAaTh, BHIOpATh IJIaBHOE,
YCBOUTH U IPUMEHUTH Ha IIPAKTHUKE.
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8 @oHJ OLEHOYHBIX CPEICTB
8.1 MeToabl KOHTPOJISI ¥ OLICHMBAHNUS Pe3yJIbTATOB 00y4eHH

CDopMa HpOMeH(YTOqHOﬁ arTcCTalu: 3K3aMCH.

[IpomexyTouHass arrectauus oOydalmuxcs B (GopMe -HK3aMeHa TMPOBOAUTCS IO
pe3ynbTaTaM BBITIOTHEHHUS BCEX BHJIOB y4eOHOI paboThI, MPEIyCMOTPEHHBIX YYEOHBIM IJIAHOM I10
JAHHOM JUCHUIUIMHE (MOAYJI0), MPU HTOM YUYUTHIBAIOTCS PE3yJbTaThl TEKYIIEro KOHTPOJIS
yCIIeBaEMOCTH B TedeHne cemecTpa. OLeHkKa CTENeHN TOCTHKEHUST 00yUJalOIMMUCS TIAHUPYEMBIX
pe3yabTatoB 00y4yeHUs MO AUCUUILIMHE (MOJY/II0) IPOBOAMUTCS MPENOAABATENEM, BEAYLIIUM 3aHATHS
10 AUCLMILIMHE (MOIYII0) METOAOM SKCIEPTHOH oreHKu. [1o ntoram npomexyToO4HOM arTecTanuu
[0 TUCIUIUIMHE (MOAYIO) BBICTABIIAETCA OLCHKA «OTIMYHOY», «XOPOLIO», «YAOBIETBOPUTEIHHO
WJIU «HEYIOBIIETBOPUTEILHOY.

K npomesicymounoii ammecmayuu 0OnyCKaiomcsi moabko CmyOeHmbl, 6blNOTHUBUIUE 6Ce BUObL
yuebHoU pabomul, npedycmompennsie pabouell npocpammon no oucyuniune «lIpoyeccol menno- u
Maccoobmena 6 KpPUOSEHHOU U XONOOUNbHOU MexHuKe» (VKasvléaemcs 4mo UMEHHO — NPOULIU
NPOMENCYMOUHBLI KOHMPOLb, GLINOIHUIU 1AOOPAMOPHbLE PAOOMbL, GLICMYRUIU ¢ OOKAAOOM U M.0.)

8.2 lllkana ¥ KpUTEPUM OLICHUBAHMSA Pe3yJIbTATOB 00y4eHUs!

Hlxana ouenueanusn Onucanue

Omauuno Buvinonnenvr 6ce 6uodvt yuebnoiui pabomuvl, npeodycmMompeHHble
yueonuvim naanom. Cmyoewm OeMOHCMpUpyem Ccoomeenmcmaue
3HAHUL,  YMeHUl, HABbIKOG  NPUBCOCHHLIM 6  MaOIUYAxX
nokazameneti, — onepupyem — NpUOOPEMeEHHbIMU — 3HAHUSMU,
VMEHUSAMU, HABLIKAMU, NPUMEHSAEN UX 8 CUMYAYUsX NOSbIUEHHOU
cnoychocmu.  Ilpu  smom  moeym — 6vimb  0OnyueHvl
He3HauumenbHvle OWUOKY, HEeMOYHOCMU, 3ampyOHeHUs npu
AHATUMUYECKUX ONnepayusx, nepeHoce 3HAHUU U YMeHUull Ha
HOBble, HeCIAaHOapmMuble CUMYayuu.

Xopowo Buvinonnenvr 6ce 6uovt yuebnoiu pabomuvl, npeoycMOmpeHHble
yueonuvim — naavom. Cmyodewm  OeMOHCmMpupyem  HenoiHoe,
npasuibHoe  COOMBEmcmeue  3HAHUL,  YMeHUll,  HABbIKO8
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npusedeHHbiM 6 mabauyax noxazameneu, IUOO eciu NPuU dMoM
OvLIU donyujeHvl 2-3 HecyuecmeeHHble OUUOKU.

Yoosenemsopumenvro Buinonnenvr 6ce 6uovt yuebnou pabomuvl, npeoycmMoOmpeHHbvle
yuebHvim naanom. CmyoeHm OemMoHcmpupyem coomeemcmaeue
3HAHUL, 6 KOMOPOM OC8eWeHa OCHOBHAs, Hauboiee BadXNCHAS
uacme mMamepuana, Ho npu d3mMom OONYueHa OOHA 3HAYUMENbHAS.
owubKa U HemoYHOCMb.

Heyoosnemeopumenvno | He e6wvinonnen o00unm uiu 6Oonee 6udo8 yueOHOU pabomul,
npedycmompenuvix yueonvim nianom. Cmyoenm oemoHcmpupyem
HenoiHoe  COOmeemcmeue  3HAHUL,  YMEHUll,  HABbIKOB
npueedenHviM 8  mabauyax — nokazameneti,  OONYCKAIOMCSA
3HauuUmMenbhble OWUOKY, NPOSGILeMcsi OMCYmcmeue 3HaHull,
VMeHUll, HABbIKO8 NO psA0Y nokaszameieu, CnyoeHm UCNbIMbléaem
3HauUmMenvhvlie 3ampyOHeHUs Npu ONepPUpPOBaAHUU 3HAHUAMU U
VMEHUAMU NPU UX nepeHoce Ha HO8ble CUMYAYUU.

8.3 Ouenounsblie cpeacTea

7.3.1 Texymuii KOHTPOJIb

[To naHHOW IUCHHUIIIIMHE TEKYIINI KOHTPOJIb HE IPENYCMOTPEH

7.3.2 IlpomexxyTOouHast arTecTalus

Bonpocsl k 3a4eTy

1. OcobenHocTu pacuéra Terionepeaayr Npyu HU3KUX TeMIleparypax BeIeHHs rpolecca.

2. CTpyKTypa MOTOKa M PeXUMbI KUIIEHUS XOJOJUIbHBIX ar€HTOB BHYTPU KaHAJIOB.

3. llenTpanu3oBaHHas CHCTEMa KOHIMIMOHUPOBAHMS, PA3HOBUIHOCTH €€ HCIIOJIHEHUS.
OcCHOBBI Pacy€TOB.

4. Bo300HOBIsIeMble HCTOYHMKHM SHEPrMM M HX UCIOJIB30BaHME B TEXHHMKE HHU3KHX
TEMIIepaTyp.

5. Knaccudukanus BO3ayXOpa3leiIUTENbHbIX YCTAHOBOK IO MpPU3HAKaM JaBJIECHUS Ha
KOMIIPECCOPE, BOBMOXKHOCTH IMOJTyYEHUsI MPOTYKTOB pa3/ieleHHs B Ta3000pa3HOM WM CHKMXKEHHOM
BUJIE.

6. OCOOEHHOCTH BO3AYyXOpAa3JAENUTEIbHBIX YCTAaHOBOK HHU3KOTO JABJIEHMS, METOIUKU
COCTaBJICHUSI MaTEPUAIBHOTO U TEIJIOBOTO OAaHCOB.

7. [TpuHIMnIManbHAs cxema BO31yXOpa3eIUTEIbHON YCTaHOBKH MaJIou
MPOU3BOAUTEIBLHOCTH, C BbIAaYe Tra3000pa3HOTO KHUCJIOPOAA MO BBICOKUM JaBIICHUEM
MOCPEACTBOM IUTYHXKEPHOTO KPHUOTEHHOTO HAacoCa KOHCTPYKIHH JOII. Hpobunnna W.H.

[IpeuMymiecTBa IUIYHXKEPHOIO  KPHOIEHHOIO HAacoca II0 CPaBHEHUIO C  KHUCIOPOAHBIM
KOMITPECCOPOM.

8. PedpuxeparopHble U OXKMKUTEIbHbIE YCTAHOBKH, MPUHLUIHNAIBHBIE CXEMbl UX pabOThI
Ha YpOBHE I'€JINEBBIX TEMIIEPATYD.

9. VYCcTpoHCTBO M OCHOBHbIE  pacué€Tbl  ILEHTPOCTPEMUTEIBHOIO  JIeTaHAepa
PEaKTUBHO-aKTUBHOTO THNa KOHCTpyKunu [1.JI. Kanuer.
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10. PesepByapsl isi XpaHEHHUS U TPAHCIOPTUPOBKH OXKUKEHHBIX KPHOIMPOIYKTOB,
0COOEHHOCTH KOHCTPYKIIMU U OCHOBBI pacuéra.

11. Tunsl KpUOTEHHON M30JSAIMK HA OCHOBE Bakyyma. @opmyna n.T.H. Karanepa M.I. mns
pacuera BaKyyMHO-IIOPOIIKOBOM TEIJIOBOM H30MsALUHU, (Gu3nyeckuid cMbici (opmynsl. Pacuer
UCHIapUTENsl KPUOIPOAYKTA IPU €r0 XpaHEHUH B CTAllMOHAPHOM PE3EpByape.

12. Cnyuyaum oOpa3zoBaHHMs KpHUOOCagKa M3 BOJHOTO JIbJja U MHEs Ha HEH30JUPOBAHHBIX
y4acTKax HHU3KOTEMIIEPAaTYpHOTO OO0OpYHOBaHMs, METOABI y4éTa TEPMHUYECKOTO COMPOTHUBIICHHUS
KpHUOOCAKa.

13. Knaccudukanuss u pacu€T KaMepHBIX BO3IYXOOXJaauTeNeH ¢ y4ETOM MHEEBBINAACHUS
Ha TeIJIoNepealolei MOBEPXHOCTH OaTapeu.

14. CmocoObl ¥ TOAXOABI K JOCTAaBKE JKHJIKHX KPUOMPOAYKTOB IMOTPEOUTEIIO.
LlenTpanu3zoBaHHas U JCIEHTPAIN30BAHHAS CUCTEMbl CHAOXKEHUS, MPEUMYILECTBA U HEIOCTATKU
KKJIOM.

15. Metoapl CXKMUXKEHUS MPUPOJHOIO Ta3a, HUX XaAPAKTEPUCTUKH, NPEUMYILIECTBA U
HeNoCTaTKU. [IpupoHbIii ra3 Kak 3JHEPrOHOCUTEIb.

16. Bomopom, MeTOAbl MONMYy4YEHUS W OXWXKEHHUSA. Moaudukanmuu BOAOPOJA, OPTO- H
napaBogopoa. Bonoponnas sneprerrka. MeTajutoBOAOPOAHBIE COCTUHEHUS.

17. Teopernueckue OCHOBBI MPOLECCAa KOHJACHCALMHU XOJIOAMWJIBHBIX areHTOB, ITy3bIPBKOBas U
TUIEHOUHAsT BHUJIBI KOHJIeHcaIuu, opmyna HeroroHa. OcoOeHHOCTH KOHJCHCAIMH Ha My4YKax Tpyo,
BHYTpHKaIlEJIbHasl KOH/ICHCAIUSI.

18. HuskoremmeparypHble XOJIOAWJIbHbIE MAIllMHBI, MHOTOCTYIIEHUYaThle, KacKaJHbIE,
BaKyyMHO-HUCIIAPUTEIIbHBIE. [IpyunHel mepexoma OT  OAHOCTYNEHYATOro  CXaTrus K
MHOTOCTYIIEHUaTOMY.

19. OxmnaxaeHwe BOAbl JO OKOJOHYJIEBOM TeMIEparypbl, KOHCTPYKIIMW HCHapUTENEH,
MIOJTyYeHUE BOAOJIEISTHON CyCcTieH3uH (OMHAPHBIN JIeN), CIIOCOObI, MPEUMYIIECTBA U HEJOCTATKH.

20. OuncTka BO31yXa OT BJArM, YIJIEKUCIOTHl M alETWIEHA B BO31YyXOpPAa3AeJIUTEIbHBIX
YCTaHOBKaX, KOHCTPYKTUBHBIE 0COOCHHOCTH YCTPONCTB.

21. N3oOpakeHne MpoIeccoB IPOCCEIIMPOBAHUS, JETAHAUPOBAHUS U OXJIAXKICHUS BO3yXa B
TEIUI00OMEHHUKAX B TEIUIOBBIX JUarpamMmax.

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

23. Kommnpeccopbl AMHAMUYECKOTO C)KaTHsA, IEHTPOOEIKHBIE, OCEBbIC, IPUHITUI JICHCTBUS,
KOHCTPYKTHBHBIE OCOOCHHOCTH.

24. Pabouue BemiecTBa MapOKOMIIPECCHOHHBIX XOJOMWJIBHBIX MAIIMH, KiacCHUpUKaIUs
pabounx BEIIECTB MEPBUYHOTO KOHTYpa, TpeOOBaHUS, MPEIbSIBISIEMbIE K HHM, KPUTEPHUH
9KOJIOTUYECKOT0 BO3JICHCTBUS Ha OKPYKAIOUIYIO Cpey, MIPUHIIMIIBI oadopa.

25. Paboume BemiecTBa BTOPHUYHOIO KOHTypa (TEIJIOOXJIAAUTENH), TpeOoBaHUs,
IpeabsIBIsieMble K HUM, Kilaccu(UKalMs BEIIEeCTB, UX XapaKTePUCTHKU. Buabl xjiaJoHOCUTENEH,
COBMECTHUMBIX C MMUILEBBIMU MPOYKTAMU, HU3KOTEMIIEPATYPHBIE XJI1aJ0HOCUTEH.

26. KpuoreHHo-ra3zoBas MaiminHa, pabotaromass mo I1ukiny CrupiauHra, 0COOEHHOCTH
pabodnx TPOIECCOB, MPOTEKAIOIIMX B MPOTOYHOM YacTH MAIIUHBI, W300pa)KCHHE TMpolecca B
TETJIOBBIX JUArpaMMax.

27. WpeanbHbIi M peajbHBIC Ta3bl, YPaBHEHUE COCTOSHUS, €ro MOAU(HKALNH, JIMHA
CcBOOOHOTO  mpobera  MOJICKYJ, pachpelesieHue MOJIEKYJl IO  CKOpoCTsM,  ¢dopmylia
Makcgemna-bonbiiMana. 3aKoHbI HJ1€AJIbHBIX TA30B.

28. OpeOpeHue B ammaparax M CHCTEMaxX TEXHUKH HU3KUX TeMIleparyp, ONpelesieHue
opeOpeHus, kinaccuuKaius, TEXHOJIOTHS HaHeceHus. TemneparypHas u TerioBas 3¢heKTHBHOCTH
pebpa, cuctema pedep, MOHATHE TPUBEACHHOTO KO3 dUIIMEHTa OpeOpeHHUs.

29. Bnaxsbplii Bo3ayX, i1-d amarpamma, aOCONIOTHAasE W OTHOCUTENbHAs BIAKHOCTH,
n300pakeHHe MPOIECCOB YBIAXHEHMsI BO3/AyXa B JuarpamMme. YpaBHEHUE pacueTa yHpyrocTH
HACBIIICHHBIX MapOB BOJABI B 3aBUCUMOCTH OT TEMIIEPATYPHI BO3AyXa.
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30. Kiaccupukanus TEIUIOBBIX amnmapaToB XOJOAWIBHBIX MAIllMH, OCHOBHBIE U
BCIIOMOTaTeNIbHbIE ammaparbl, (yHKIMOHAIbHbIE W KOHCTPYKTHBHBIE TPU3HAKU B CHUCTEME
KkIaccuukanyii. Buasl pacuéToB anmaparos.

31. [lelicTBUTENbHBIA LMK NAPOBOW XOJOAMUIBHON MAILMHBI, OCHOBHBIE MIOTEPU U CTEIEHb
TEPMOJMHAMUYECKOTO  COBEPIICHCTBA JIEUCTBUTENIBHOrO IMKia. OmnpeneneHue  yaeabHOU
XOJIOIOTPON3BOIUTENBHOCTh ¥ pa0OThI, COBEPIICHHOMN B ITHKJIE.

32. CrnocoOpl TONydYeHUs] UCKYCCTBEHHOTO XOJIO/AA. YCTPOWMCTBA, PEaM3yIONINE IMPOIece
NOHM>KEHMS TEMIIEPATYPBI, X XapaKTEPUCTUKHU.

33. TepmoarHaMUYECKHA UKJ Ia30BOM XOJOAMIBHON MAIIWHBI, H300pakKeHHE B TEIIOBOU
muarpamme T-S, pacuér KIIJ[ nwmxma. YcTpoicTBO TypOOBO3MYIIHOW XOJOAMJIBHOW MAIIIUHBI,
O0COOCHHOCTH IKCIUTyaTalluu, MPEUMYIIECTBA U HETOCTATKH.

34. ABToMaruzanMs  XOJOAWJIBHBIX MAallWH, IPUMEHEHHE MUKPOIIPOLIECCOB s
IPOrPaMMHOTO PETYTHPOBAHKS PEKUMOB pa0OYHX YCTPOHUCTB MOTYUEHUS HCKYCCTBEHHOTO XOJIO/IA.
[Tpubopb! 1 cucTEMBI aBTOMATHU3AIMH JJIsI KOHTPOJIA pabOThl U 3aIIUThI XOJIOAUILHON MAIIUHBI.

35. Bomublii u cyxod n€x, MeETOAbI TONYYCHHS U  KiIacCU(UKAIMUS  BUIOB.
XO0JI0J0aKKYMYJISILUSA, JMarpaMMbl  JIByXKOMIIOHEHTHOTO  pacTBOpa BOJA-COJIb. [TonsiTue
3¢ dEKTUBHOI TeMIieparypbl. JBTEKTUYECCKUE TUITUTHI KAK OCHOBA 0€3MAIIMHHOTO OXJIAXKICHHS.

36. BHyTpeHHssI 3Heprusi rasza, TEIUIOCOAEpXaHHE W DHTPONHUs, Kak (yHIaMEHTaJIbHbIE
TepMoauHaMudeckre nouaTus. OOpaTuMble U HEOOpaTHUMbIE TIPOIECCHI B ra3ax.

37. BakyyMHbIe HacoChI, kiaccudukaius u xapakrepuctuku. OcHoBHas hopmyIia

BAKYYMHOM TEXHUKH U €€ CMBICI. PEXUMBI TeUeHUs ra30B, KPUTEPUHU MIEPEXO/A.

38. OOBeMHBIE KOMIIPECCOPHI: TOPIITHEBbIE, BUHTOBBIE M CIHpajbHBIE, OOOOIICHHBIC
MoKa3aTenu ux paboThl, KOHCTPYKIIMU U OCHOBHI pacuéra. O01acTu MPUMEHEHUS OTEIbHBIX BHIOB
KOMIIPECCOPOB.

39. Tepmorpancopmaropsl (TEIIOBBEIE HACOCHI). HCTOYHMKM TEmIOTBl HU3KOTO
noreHnuana. Paboune BelecTBa TEMIOBBIX HACOCOB, MX XapaKTEPUCTUKU U 00JIaCTH PUMEHEHHUSI.

40. TeepmorenpHBIE pabodHe BEHIECTBA XOJOAMIBHBIX YCTAHOBOK, MX XapaKTEPUCTUKH U
00J1aCTH IPUMEHEHUSI.

41. Meroasl WHTEHCH(UKANMKA TEIUIOOOMEHA B ammaparax XOJOJWJIBHBIX MAIIHH,
KJIacCU(UKAIUs METOJ0B MHTECHCHU(PHUKAIIMN KOHBEKTUBHOIO Termooomena 1o KupnukoBy B.A.
NuTencudukaius TemooOMeHa Mpu KUTICHUN XJIa0- ¥ KPHOATreHTOB.

®opma OuseTa VIS MOJYYECHHS IK3aMeHa

OEJEPAJIBHOE 'OCYAJAPCTBEHHOE BIO/KETHOE YUPEXKJIEHUE
BBICIHEI'O OBPA30BAHMUSA
«MOCKOBCKHUM NMOJIMTEXHUYECKHUN YHUBEPCUTET»
Hanpagienue noaroropku 2.4.8. ManuHbl 1 annaparsl, Npouecchl X0JA0AWIbHOH 1
KPHOTe€HHOW TeXHUKH

Ipopuib «IHepreTuKa M INEKTPOTEXHHUKA»

Kananaarckuii 3k3aMeH M0 HAYYHOH criennaJbHOCTH « MallMHBI U annaparhbl,
NMPOoLECcChl XOJM0AUJIbHOH U KPHMOT€HHON TeXHUKI

IK3aMeHAIMOHHBLIA Onyer Ne 1

1. Hayka o xomoge, MeToAax €ro MoJy4eHUsi U UCIoyb3oBaHus. OO0NacTh MPaKTUYECKOTO
HCII0JIb30BaHUsl HU3KUX Temiieparyp. OCHOBHbBIE ITPOLIECCHI, UCIIONb3yEeMbIE ISl TOIYUYEHUs HU3KUX
temriepatyp. KparkoBpemeHHOe W HempepbhIBHOE oOxjaxjacHue. [lyTu ymeHbIIeHHus 3arpar mnpu
TeHepaIuu XoJIoa.

2. CucreMbl KOHIULMOHWpOBaHUS. lleHTpanu3oBaHHas cuUCTeMa KOHJIUIIMOHUPOBAHUSI.
Crpykrypa W  BapuaHThl CcXeMHbIX  pemeHudi. OcHOBbl  pacuera. JlokanmpHas U
[EHTPAIN30BaHHO-JIOKaJbHAS CHUCTEMa KOHAMIIMOHMpOBaHUA. [Iporecchl TepMOBIAXKHOCTHOM
00paboTKHu BO3/1yXa B CUCTEMaX.



16

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

3aB. ka¢p. THT nm. I1.JI. Kanuust J.A. Hekpacon

OENEPAJIBHOE T'OCYJAPCTBEHHOE BIO/KETHOE YUPEKJIEHUE
BBICIHHIEI'O OBPA3OBAHUS
«MOCKOBCKHMM NOJIUTEXHAYECKWI YHUBEPCHUTET»
Hanpasienue noaroroBku 2.4.8. MamuHbl 4 annaparbl, NPoOUecChl X0JI0AUIbLHON 1
KPHUOTeHHON TeXHUKHU

Mpoduab «IHepreTuKa U JIEKTPOTEXHUKA»

Kanguaarckuii 3x3aMeH 10 HayYHOH clennaabHOCTH «MallluHbI M annaparsl,
npouecchl X0J0AMJIbHOH M KPUOTEHHOH TEXHUKI»

IK3aMeHALNOHHBIA OmjteT Ne 2

1. Llukabpl TEIUIOBBIX HACOCOB, OIEHKA MX 3(PPEKTUBHOCTH. VICTOYHMKHU TEIUIOTHI HU3KOTO
noreHuuana. O6gacTy NpUMEHEHMs! TEIJIOBBIX HACOCOB. TepMoTpaHCc(hOpMaTOpBI.

2. Paboune BemiecTBa MapOKOMIIPECCHOHHBIX XOJOIMJIBHBIX MAIllMH, MX Kiaccuduxamms.
Termodu3uveckue CBOMCTBA M AKCILUTYaTAllMOHHBIC XapaKTEPUCTHKU OJTHOKOMIIOHCHTHBIX Pa0OdrX
BemiecTB. [lokazarenn «o30HHON» U «mapHHKOBOW» omacHocTH (ODP m GWP). Cwmaska
XOJOAMIBHBIX KOMIIPECCOPOB. THUIIBI Macen

3. U3BecTHBlE W HCCIEAyeMble 3aBUCUMOCTH JUIsl pacueTa KOA(pGHUIUEHTOB TEIIOOTAa4YH
MPU BBICOKOTEMIIEPATYPHOM KUIIEHUH M KOHJIEHCAIIUU XJIa/Iar€HTOB.

3aB. ka¢p. THT um. I1.JI. Kanuust J.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



