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JIUCT COI'J/TACOBAHHA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBMH C TPEBOBAHUAMMU ®ENEPAJIBHOI'O
I'OCYJZAPCTBEHHOI'O OBPA30OBATE/IBHOI'O CTAHJIAPTA BBICIHIEI'O OBPA3OBAHUS (@I'OC BO)

24.05.02 ITpoeKTHpOBaHMe aBHALHOHHBIX H PAKETHBIX JABUTaTe/ el
roz Habopa rpymmer: 2024

IIporpammy coctaBu:

Kadenpa A8 IBUT'ATEJ/IN 1 SHEPT'OYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB
CaBuenko ['puropuii BopricoBuy, cTapiiiuii pernojaBaTesib

ITporpamMmMa paccMOTpeHa
Ha 3aceZlaHn Kadepbl-pa3paboTunka
paboueii nporpammel A8 IBUTATEJINI 1 SHEPI'OY CTAHOBKU JIETATEJ/IBHBIX AIITIIAPATOB

3aBenyroumii Kadenpoii JleBuxun A.A., K.T.H., J01I.

ITporpamMma paccMoTpeHa
Ha 3aceflaHiM BhIITycKatollelt Kadeapsl

A8 IBUT'ATEJ/IN 1 SHEPI'OY CTAHOBKU JIETATEJ/IbHBIX AIIIIAPATOB

3aBenaytoruii kadeapoii JlepuxuH A.A., K.T.H., JOLI.




PABOYAS ITPOI'PAMMA TN CHAIVINHBI
TEIVIOIIEPEJAYA

Pa3genbl padoueii mporpamMmabI

1. IEJIM OCBOEHUA JVUCHUITINHBI

2. MECTO IVICHUIVINHEI B CTPYKTYPE OOITI BO

3. CTPYKTYPA 1 COOEPXXAHUE NVCLIUITJINHEI

4. ®OPMBI KOHTPOJIA OCBOEHUA AJUCLHUITJIMHBI

5. YYEBHO-METOINYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCLHUIIIIMHBI
6. MATEPAJIBHO-TEXHNYECKOE OBECIIEYEHUE ONMCHUIT/IVNHBI

ITpuoxeHus K pabouyeii mporpaMme JUCHUITHHBI
o Tlpunoxenue 1. AHHOTaLWs paboueli MporpamMMbl

o TIpunokenue 2. TexHonoruu u Gpopmbl 00yueHust
o [IpunoxeHuve 3. @OH/bI OLIEHOUHBIX CPE/ICTB



1. EJIM OCBOEHUSA TN CHIAIIVINHbBI

HEIII:I-O OCBO€HHSA AUCLUIT/IMHBI AB/IAETCA ('l)OpMI/IpOBaHI/IE C/1eyIOInx KOMHETEHHHﬁ:

OTIIK-1 — crocoOHOCTE IPUMEHSATh eCTeCTBeHHOHAYUYHbIe U O0ILeMH)KeHepHbIe ¥ SKCITIEPUMEHTAIbHOTO MCC/IeJOBaHHUS
IUTsL PeIIeHus MH)KeHePHBIX 3a/1au 1MpogeCCUOHATBHOU AeATeTbHOCTH

@®opMHUPOBaHUIO KOMIIETEHLMH CTY>KUT JOCTIDKEHHe CJIeAYIOLUX Pe3y/bTaToB 00pa30BaHus:
OIIK-1
3HAHUA:
Ha ypOBHe Npe/CTaB/IeHuit:
- OCHOBHBIE 3aKOHBI TeIJIoTNepe/jaur B IBUTATEISIX;
Ha ypOBHe BOCIIPOU3Be/eHUs:
- MeTO/IbI aHa/M3a 3PQeKTUBHOCTH PaboThI fBUraTenei JIA;
- pacyeT TeIUIOBBIX TIOTOKOB
Ha ypOBHe [IOHUMaHUSI:
- BBITIOJTHEHUS TEMJIOTeXHUYeCKHUX PacyeToB Jijisl 3CKM3HOTO ITPOEKTUPOBaHuUs 000pyi0BaHNUs;;
YMeHusL:
- MeTO/IbI ¥ a/ITOPUTMBI aHa/K3a TETJIOBOTO PeXKUMa JiBuratesneid JIA
MpaKTHYeCcKue:
- IPOBOJUTE aHa/IM3 PaboThI TETVIOBBIX MALIVH M YCTaHOBOK;;
HABbIKU:
- pellieHUst 3a/jau [TPY MPOEKTUPOBAHKH Y3/I0B TEIUIOBOTO 0060PYI0BaHUS SHEPreTUYeCKHUX YCTaHOBOK;.
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2. MECTO JUCIIMIUVINHBI B CTPYKTYPE OOII BO

Iucnuruinia TEIVIOIIEPEJAYA siB/sieTCst AUCLIMILIMHOMN 00513aTe/IbHOM YacTH 0yioKa 1 mporpamMMbl
TIOATOTOBKHU T10 HarnpaeJsieHuto 24.05.02 IIpoekmupogaHue asuayuoHHbIX U pakemHbix 0guzamesetl.

Copep>kaHue JUCLUIUIVHBI SBSEeTCS JorudeckuM mnpoposkeHueM aucuurind: BBICIIIASL MATEMATHUKA,
®U3UNKA, TEPMOAVNHAMMUMKA.

CoepkaHue JUCLUIUIMHBI SIBsieTCs OCHOBOMU Ay ocBoeHus gucturivH: JJBUTATEJIA ABY XCPEJHBIX
AIIITAPATOB, KOCMO3J3HEPTOYCTAHOBKH, PACUET MW IIPOEKTUPOBAHUE ATPEI'ATOB BP/,
IMPOEKTUPOBAHVE 3HEPI'OYCTAHOBOK HA3EMHOI'O ITPUMEHEHHSA HA BA3E P, PACUET U
IMPOEKTUPOBAHUE KAMEP PAKETHBIX JBUIATEJIEN, TEOPUSI 1 KOHCTPYUPOBAHWE BPI,
TEOPUSI PAKETHBIX [JIBUTATEJIEM, JJIEKTPOPAKETHBIE [JIBUTATE/IM KOCMHMYECKHX
AIIITAPATOB, DOHEPTETNYECKUWE ACIIEKTbHI TEIVIOBbIX MAIIIH.

HPE,E[BapI/ITEJ'[]:HbIE KOMIIeTeHI U, CCl)OpMI/IPOBaHHbIE y 06yan-OLL[EFOCH A0 HaydaJ/la u3ydeHus AUCHUIJIMHBI:

¢ OIIK-1 — CrniocobeH MpUMeHSTL eCTeCTBeHHOHAYUHbIe U OOIIeMHXeHepHbIe U KCIIePUMEHTaIbHOTO
WICCIIe/JOBaHMS /IS pellieHrsT MHKeHepHBIX 3a,ad MpogeCcCHOHaIBHOHN [1esITeTbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabaTbiBath (r3nUecKre U MaTeMaTHueCcKre MOJe/d NCCIe[yeMBIX MPOLIeCCOB, SIBJIEHUH
1 00beKTOB, OTHOCSIIMXCS K IPOdeCcCHOHAIbHOMN chepe AesTeTbHOCTH A1 PellleH sl NH)KeHePHBIX 3a/a4



3. CIPYKTYPA 1 COAEPXXAHUE NVCIHIAIIVINHBI

OG611jast TPY/I0EMKOCTh JUCIIMITIAHBI COCTAB/sEeT 4 3.e., 144 u.

3.1. Copepxanue (qUAAKTHKA) AUCHUILTHHBI
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Paspen 1. TenionpoBoAHOCTh. 3aKoH Dypbe. YpaBHeHHe Ter1onpoBoAHOCTH. CraljioHapHas
TeIJIoNPOBOAHOCTb U Terlonepe/iaya yepes MaoCKyo, LIMIMH/APHYECKYHO U I1apOBYI0 CTeHKHU. Pacuer
3 5 Harpepa M OXJIaXK/|eH!sl TePMUYECKH TOHKUX Te/l. MeTo/bl pelieHns 3a1a4 CTalldOHapHOM 51 18 12 6 33 40
TeryIonpoBoAHOCTH. HecralionapHast TeronpoBogHOCTb. MeTo/bl pellieHust 3a/jau HeCTallMoHapHO
TeTJIONPOBOAHOCTH.

Paspen 2. K T} i Tem B ofHO(a3HO¥ cpeie. OCHOBHBIE TTOHSTHS, ONPeeIeHus,
ro1okeHust. OCHOBHBIE [T0JIOXKEHHsT TeopuH 110406ust. Teopems! 1o06wust. OCHOBHbIE KPUTEPUH 1

3 5 KpHUTepUabHble YPaBHEHHs] KOHBeKTUBHOIO TerioobmeHa. TeruiooT/aua npy BHeIHeM 00TeKaHu! 53 18 12 6 35 40
Tes1. ViHTeHCnUKaLst IPoLieccoB TervoobMena. DhdeKTUBHOCTb OpeOpeHust TPaKTa OXJTaKEHHS.
MeTozp! pelieHust 3a1a4 KOHBEKTUBHOTO Terio06MeHa.

Pa3zpen 3. TerioBoe usnydenue. Terioo6MeH H3/ydeHreM. 3aKOHBI U3/Ty4eHusi. Vi3nyueHue

3 5 HeuepHbIX TesI. TeryiooOMeH B PO3payHoii 1 B MOIIOLaroIel cpeax. MeTogpl peleHus 3azau 40 15 10 5 25 20
JIy4HCTOTO TeruioobMeHa.

Bcero 3a 5 cemecTp 144 51 34 17 93 100
Bcero no gucuuninHe 144 51 34 17 93 100

3.2. J/IabopaTopHbIi IPAKTHKYM

Ne | Homep u HauMeHOBaHMe pas3jea Oo0nemMm,
Tema /1a00paTOPHOro NPaKTHKyMa
n/n JMCLYTI/TMHBI ay/i. 4acoB
1 |Pasaen 1. TerionpoBoHOCTS. BbinosiHeHye U 3a1uTa 1abopaTopHOi paboThI 6
«OnpegeneHye K03¢hdULeHTa TeIIONPOBOJHOCTI».
2 Paspen 2. KoHBeKTUBHBII BeinonHeHue U 3amyTa naboparopHoii pabotsl «Teroorgada 6
TeryioobMeH B ofiHO(Ma3HOM cpefie.  |TIpU KOHBEKLIUN».
3 |Passen 3. Terosoe n3nyuene. BbinosiHeHye 1 3a1uTa 1abopaTopHOi paboTheI 5
«OnpegeneHye Ko3bduiieHTa U3/IydeHNs».
Bcero 3a 5 cemecTp 17
3.3. CamocrosiTenbHas padora crygenta (CPC)
Ne Homep u HauMeHOBaHMe pa3je/ia O0bem,
Copaep)kaHue yueGHOr0 3a/|JaHUsA
n/n JMCLUILIMHBI 4acoB
1 Yrny6seHHast npopaboTKa pasziesioB Kypca 110 KOHCIIeKTaM -
JIEKLIUM U peKOMeH/lyeMoli iuTepaType
Paspen 1. TerionpoBogHOCT. v
2 ITpopaboTka MaTepraoB MPaKTUUeCKUX 3aHATHH 4
3 ITpopaboTka MaTepuasioB jlabopaTopHOi paboThl 22
4 Yry6sieHHast MpopaboTKa pas/iesioB Kypca 1o KOHCITeKTaM 7
Paszien 2. KoHBeKTHBHBIiA Temoo6MeH IEKLHH 1 PeKOMeH/[yeMOii TuTepatype
5 |B ogHO(a3HOM cpefie. ITpopaboTka MaTeprasoB IpaKTUYeCKUX 3aHATUN 4
6 ITpopaboTka MaTepuasioB jlabopaTopHOI paboThI 24
- YrybsieHHasi mpopaboTKa pas/iesioB Kypca Mo KOHCIIeKTaM 4
JIEKLIUM ¥ peKOMeH/lyeMOH JIuTepaType
Pasgen 3. TeruoBoe usnmyueHue. =
8 ITpopaboTka MaTeprasoB MPaKTUYeCKUX 3aHSATHH 3
9 ITpopaboTka MaTepuasioB jlabopaTopHO# paboThI 18
Bcero 3a 5 cemecTp 93
4. OPMbI KOHTPOJISA OCBOEHUA JUCLINIT/IMHBI
CEMECTP HEJEJ/I1 CEMECTPA
1 2 3 4 5 |6| 7 8 9 (10| 11 | 12 | 13 | 14 | 15 |16 17
P TP Bomnp.Iud.3au,
5 KIlocKIIoc|KIIoc|KIToc|KIloc|IP KIloc > |KIToc|JP|KIIoc > |KIloc|KIIoc|KIToc|AP| KIloc, 13,
KIloc Klloc o, 3au

YcioBHBIE 0003HAYEHUS:

6 27538




e [IP — muarHocThueckas paboTa;

¢ KIloc — KOHTPOJ/Ib MOCEIaeMOCTH;

e JIP — naboparopHasi pabora;

¢ Bomnp./Jud.3au — Bonpock! K AuddhepeHIMpoBaHHOMY 3aueTy;
o 13 — nomalilHee 3a/laHue;

e ud. 3au. — AuddepeHITIPOBaHHBIHN 3aueT.

TeKyLyii KOHTPOJ/Ib YCIIEBAEMOCTH CTY/[eHTOB NIPOBOJUTCS B AWCKPETHBIE BpEMEHHbIe UHTEPBAJIBI B
cnepyromux popmax:
e IUarHocTuueckas pabora;
¢ KOHTPOJIb TIOCEIIaeMOCTH;
¢ jaboparopHasi pabota;
*  BOMpPOCHI K AudhepeHIMPOBaHHOMY 3aUeTy;
e /lOMalllHee 3a/laHUe.

ITpomexxyTouHasi aTTecTarus MPOBOJUTCS B hopMax:
e muddepeHI[IPOBaHHBIN 3aueT.



5. YYEBHO-METOJAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TACLUTI/IMHBI

5.1. OcHOBHas nuTeparypa Mo JUCLIUIIINHE:

1. B. B. HamjokuH. . TexHuueckasi TepMOAMHaMUKa U Terionepesadya. M.: Beicias wikosa, 1980, 74 5k3.

2. B. B. CaxuH. . UccrnegoBanue nporjeccos TerioobmeHa. CI16.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2004, 5.
pec.

3. B. B. Caxus, B. II. IllanumoB. . Terutoniepefaua. CI16.BTTY "BOEHMEX" um. [I. ®. YctuHoRa, 2003, 5/1. pec.

4. B. B. Caxun, E. M. I'epiuman, H. A. Bpeikos. . Ternonepesada B npumepax U 3agadax. CI16.5T'TY "BOEHMEX"
uMm. J1. ®. YcruHoBa, 2019, 84 k3.

5. B. B. Caxun, E. M. T'epiuman, H. A. bpeikos. . Tersionepesiaua B ipuMepax u 3agadax. CI16.5I'TY "BOEHMEX"
uM. [1. ®. YcruHoBa, 2019, a51. pec.

6. FO. A. OyuwmH. . TepmoguHaMuKa v Terio-macconepenaua. CI16.5TTY "BOEHMEX" um. 1. ®@. YctuHoBsa, 2008,
371. pec.

5.2. JlonosiHUTe/IbHAS JIMTeparypa I0 JYCLUIIIUHE:
He Tpebyercsi.
5.3. [leprognueckue UsgaHus:
1. EcTecTBeHHbIe ¥ TeXHUUECKHE HayKU.

5.4. TlepeueHb pecypcoB MH(POPMAIIMOHHO-TE/IEKOMMYHHUKAIIMOHHOW ceTy "VIHTepHeT", He0OX0JUMBIX [Ijisi OCBOEHUS
JVCLIVTUIAHBI, 37IEKTPOHHbIE OUOIHOTEUHbIE CHCTEMBI:

1. https://urait.ra — I'maBHast — Obpa3oBarenbHas rardopma FOpaiit. [jis By30B U CCy30B.;
2. http://library.voenmeh.ru/jirbis2 — ®dynnamenTansHas 6udmoreka BI'TY «BOEHMEX» um. [T1.®. YcTUHOBA.

CoBpeMeHHEIe MTpodeccroHanbHbIe 6a3bl JaHHBIX:

1. https://rusneb.ru — HarjronanbHast 3nektpoHHasi bubnuoreka (HOB);

2. https://cyberleninka.ru/ - HayuHasi 3nektpoHHasi bubnvoreka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - [TomHOTeKCTOBas 31eKTpOHHAs 6ubroTeka Poccuiickoro doHza
(yHaMeHTaNbHbIX UCC/IeJOBAaHUM.

VHdopMarvioHHbIe CIIpaBOYHBIE CUCTEMBI:
1. Texskcnept — MH(pOpMALIMOHHBIN ITOPTasT TEXHUUECKOTO perysnupoBanusi: Hopmbl, ipaBuiia, ctaHgapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l TOCTos

cobcrBenHol reneparuu BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa;
3. http://www.consultant.ru/- KorcynsranTtILintoc- ”HGOPMaLMOHHBIH MTOPTAas MPaBOBOW MH(OPMALUH.

5.5. TIporpaMmMHOe o6ecrieueHue:
He Tpebyetcsi.
5.6. HbopMaIroHHbIe TEXHOIOTHH:

B3auMo/eiicTBue ¢ obyuarommmucs nocpegcrsoMm JMOC Moodle BI'TY «BOEHMEX» um. [I.®. YcTuHoBa.



6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCIOUIL/IMHbBI

6.1. JIeKijuOHHbIE 3aHATHS:
1. TTpoekTop.

6.2. JTabopaTopHbIe 3aHATHA:

1. IIpoekTop;
2. JTabopaTopHble CTeH/IbI 110 TEPMOAWHAMUKE U Terjionepeaye.

6.3. IIpouee:

1. pabouee MecTo TiperiofiaBareJisi, OCHAIIIEHHOE KOMITBIOTEPOM C /IOCTYTOM B VIHTepHeT;
2. paboure MecTa CTYZEHTOB, OCHAIIeHHbIE KOMIILIOTEPAMHU C JOCTYTIOM B VIHTepHeT, Npe/iHa3HaueHHbIe 71t paboThl
B 9/IEKTPOHHOM 00pa3oBaTeibHOM Cpefie.



IIpunoxenue 1
K paloueii nporpamMmMe JHCIHIITMHBI
TEIUVIOIIEPEJAYA

AnHoTanusA padoueii NporpaMmel

Ouctyruinia TEIVIOIIEPEJAYA  sipisieTcsl JUCLIUIUIMHOM 00s3aTelbHOM 4YacTH 670ka 1 miporpaMmbl
MOATOTOBKU TI0 HaripaBienuto 24.05.02 IIpoekmupoeaHue asUAyUOHHbIX U pAKemHbIx Oeuzameneli. [ucCHUIIMHA
peanmusyetcs Ha ¢dakynbreTe A PaketHo-kocmuueckolt Texauku BI'TY "BOEHMEX" um. 1.®. YctuHoBa Kadezapoit A8
OBUTATEJIN 1 DHEPTOYCTAHOBKMU JIETATEJ/IBHBIX ATITTAPATOB.

[JucnuruivHa HarjeseHa Ha (OpMHUpOBaHUE KOMNemeHyul:
OTIIK-1 criocoGHOCTE TIPUMEHSITh eCTeCTBeHHOHAYUHbIe U 00IeMH)KeHepHbIe 1 SKCIIepUMEeHTaIbHOTO UCCIeA0BaHUs AJIst
peleHusT MH)KeHepHBIX 3a7iau IpodeCcCHOHANTBHOM [1eSITeTbHOCTH.

COAEp)KaHI/Ie AVCHUITVIMHBI OXBAThbIBaeT KPYI' BOIIPOCOB, CBfI3dHHBIX C M3yUYeHHeM BOIIPOCOB TernjioooMeHa B Pas/IM4YHbIX
€ro ITPOSAB/IEHHSAX.

[TporpaMmoii JUCLMTUTMHEI ITPeAYCMOTPEHBI CeAYIOIIYe BUABI KOHTPOJIS:

TeKyImuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYJ,eHTOB NIPOBOJUTCS B JUCKPeTHbIe BpeMEHHbIe NHTepBasbl B
cnepyromux popmax:
e QuarHocTuueckast pabora;
¢ KOHTPOJIb [10CEI}aeMOCTH;
¢ jaboparopHasi pabota;
* BOMpPOCHI K AndhepeHIMPOBaHHOMY 3aUeTy;
e JloMalllHee 3a/laHHe.

IIpomexxyTouHasi aTTecTarus MPOBOJUTCS B opMax:
IvddepeHI[IPOBaHHBIN 3aueT.

OG611asi TPYZ0EMKOCTh OCBOEHMSI JUCHUIUIUHBI cocTaBsieT 4 3.e., 144 u. TTporpaMMoli AUCHUIUIMHBI TIPEJYCMOTPEHBI
JIeKIIMOHHBIe 3aHsTHs (34 4.), mabopatopHeIii pakTukyM (17 u.), camocTositesibHast pabota ctyzeHTa (93 u).
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IIpunoxxenue 2

K pa6oueii mporpamMme JHCIUIITMHBI

TEXHOJIOI'MU 1 ®OPMbI OBYYEHUA

PekoMeHpiaruy o 0CBOEHUK JUCLHMILIHHBI /Il CTYJeHTa

TEIUVIOITEPEJJAYA

TpynoeMKOCTb OCBOeHHsI [JUCLMIUIMHBI cocTaBiseT 144 4., W3 HuX 51 4. ayAUTOpHBIX 3aHATHM, U 93 u,
OTBe/IeHHBIX Ha CAMOCTOSITE/IBHYI0 paboTy CTyAeHTa.

PekoMeHJal[MM TI0 pacrlpefeseHdlo yuyeOHOro BpeMeHW M0 BH/AM CaMOCTOSITeNIbHON paboThl W pasienam

[UCLIUTUTUHBI TIPUBE/IEHBI B Tab/HLIe.

KoHTpo/ib 0CBOEHMsI [JUCLIMIUIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C [lo/io)KeHWeM O TeKyleM, pyOexHOM
KOHTPOJIe yCIeBaeMOCTH 1 MPOMEXKYTOUHOM aTTecTariuy 00ydaroixcs.

@opMbI KOHTPOJISI ¥ KDUTEPUU OLieHMBaHUs TIpUBe/ieHbl B IpUokeHHU 3 K Paboueii mporpamme.

HaumMeHoBaHue padoTsbI PekomeHpyeMas JiuTeparypa prm:le:zlmmb’
Paspen 1. Ten10npoBOAHOCTD.
B. B. Caxun, B. I1. Iammmos. . Teronepegada: CIT6.BI'TY
Yrnybnentas nmpopaGoTka pas/ie/ios "BOEHMEX" nm. [1. ®. YctrHosa, 2003 (2)
Kypca I10 KOHCTIEKTaM JIEKI{H 1 B. B. Harjokun. . Texauueckasi TepMOAMHaMUKa U 7
PEKOMEH/yEMOU JIUTepaType Teruionepesaua: M.: Boiciias mikosa, 1980 (3)
1O. A. [lymuH. . TepmoArHaMUKa U TeIUIO-Maccorepejava:
Hpopa60TKa MareprasoB MPaKTUYeCKUX CII6.BI'TY "BOEHMEX" um. ,H . YCTI/IHOBH, 2008 (]., 2)
3aHSITUI B. B. CaxuH. . ViccieoBaHye TpoLieCccoB TerioobMeHa: 4
CII6.BTTY "BOEHMEX" um. [I. ®. YctuHoBa, 2004 (1)
TIpopaGoTka MaTepHaoB Ta6OPaTOPHOM B. B. Caxun, E. M. I'epiuman, H. A. BpbIKOB. .
paBoTbI Tennonepegava B mpuMepax u 3agauax: CI16.BI'TY 22
"BOEHMEX" um. 1. ®. YctuHoga, 2019 (1)
Wroro no pasgeny 1 33
Pa3zpen 2. KoHBeKTHBHBIN Temi000MeH B ofHOda3HOI cpeje.
B. B. Caxun, B. I1. [ITamimog. . Teronepegaua: CI16.BI'TY
Yry6rienHast ipopaboTka pasAenos "BOEHMEX" um. 1. ®. YctuHoga, 2003 (3)
Kypca 10 KOHCTIEKTaM JIEKL{H 1 10. A. dymun. . TepMogvHaMKKa U TEJI0-Maccorepejaya: 7
PEKOMEH/TyeMOU JIuTeparype CII6.BI'TY "BOEHMEX" um. []. ®. YcrunHoBa, 2008 (1, 6)
B. B. HaujokuH. . TexHuueckasi TepMOAUHAMUKA U
HpopaﬁoTKa MaTrepuasioB MpaKTUUeCKUX Teriorepeaayda: M.: Bericiias IIKOJ1a, 1980 (4) 4
3aHATUN B. B. Caxun, E. M. I'epauman, H. A. BpbIKoB. .
Terutonepe/iaua B ipuMepax u 3agauax: CI16.BT'TY
n o "BOEHMEX" um. 1. ®. YctuHoga, 2019 (3)
popaboTKa MaTepuasioB 1abopaTOpPHOM
paBoTeI B. B. CaxuH. . VicciiesioBaHye MpoLieCCOB TerioobmMeHa: 24
CII6.BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2004 (2)
Wroro no pasgeny 2 35
Paspen 3. TerioBoe usryueHue.
B. B. Caxun, E. M. I'epauman, H. A. BphIkoB. .
Yry6rieHHast ipopaboTKa pasaenos Ternyonepeaua B IpuMepax 1 3agadax: CI16. 5T TY
Kypca I10 KOHCTIEKTaM JIEKI{H 1 "BOEHMEX" um. 1. ®. YctuHoBa, 2019 (4) 4
PEKOMEH/yEMOU JIUTepaType B. B. CaxuH, B. I1. Illammmos. . Terionepegaua: CI16.BT'TY
"BOEHMEX" nm. [1. ®. YctrHosa, 2003 (4)
ITpopaboTKa MaTepHasioB TPaKTUYeCKHIX B. B. CaxuH. . VicciefoBaHye TIPOLieCCOB TeryioobMeHa:
3AHATUH CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2004 (3) 3
B. B. Hamjokus. . TexHnueckas TepMOAMHaMUKa U
N 6 6 o Teruionepesada: M.: Beiciuas mkosa, 1980 (5)
popaboTka MaTepHuasioB 1abopaTOpHOMH
paBoTbI 1O. A. lymuH. . TepmoguHaMuKa ¥ Teruio-mMaccorepejaya: 18
CII6.BT'TY "BOEHMEX" um. [. ®. YctuHoBa, 2008 (1, 6)
Wroro no paszeny 3 25
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Ilpunoxenue 3
K paloueii nporpamMme JHUCIHIITMHBI
TEIUVIOIMEPEJAYA

®OH/J] OIEHOYHBIX CPE/ICTB

@OH/I, OLIEHOYHBIX CPE/ICTB, TO3BOJISIOIINE OLIEHUTh Pe3y/bTaThl 00yUeHus M0 JaHHOW JUCLIUIIIMHE, BKTFOUAIOT B Cebs:

e JuarHocTuveckas pabora

e JOMalliHee 3a/laHUe;

¢ KOHTPOJ/Ib [10CEI1}aeMOCTH;

¢ jaboparopHasi pabota;

e BOIPOCHI K AuddhepeHLIIPOBaHHOMY 3aueTy;
o muddepeHIIPOBaHHEIN 3aueT.

Kputepun oneHuBaHUSA

JluarHocruueckasi padora
HuarHoctryeckas pabota npoBogutcs B popme tecta B SMOC Moodle:

e IIpU NpPaBWJIbHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTallus;
¢ TIpU MpaBWILHOM OTBeTe Ha 60% BorpocoB u 6oree - aTTecTalysl.

JomaiHee 3ajaHue

IomariiHee 3a/jaHue Tipe/icTaB/sieT cO60l CaMOCTOATENbHOE PellieH e 3a/1ay 0 pa3esly B COOTBETCTBUH C
nporpaMmoi. 3ajjaun nipesictaenedbl B YMK auciurnvbet. Otuet nio [13 fo/mkeH ObITh MPeJCTaB/IeH B BU/Ie PEIIEHUsS He
MeHee 80% 3ajjau, BK/IIOYas My Th PeIlieHus], UCTI0Ih30BaHHbIE YPaBHEHWS], TIOACTaB/IeHHbIe 3HAUeHNS U UUC/IeHHBIN
pe3ynbTar ¢ paamepHocTsMuU. [Ipu opopmiienun [13 obsi3aTesibHOe TPeOOBAHKE - HAJTMUKME TUTYIBLHOTO JINCTA
ycranoByieHHo B BI'TY "BOEHMEX" ¢opmbl.

KonTpos nocemaemocru
ATTecTalus MPOCTABJISIETCS TIPH YCIOBUM MOCEIIeHUs1 He MeHee 75 % 3aHsaTui. OTpaboTKa MpPOMyIeHHBIX
3aHATHI He TpebyeTcs.

JlaGopaTtopHas padoTa

Jonyck K JIP.
Ilomyck K BBITIO/THEHHIO JIP MPOMCXOAUT TOJIBKO TIOC/IE TTPOBE/IEHNST MHCTPYKTAXKa M0 TEXHHKe Ge30MacHOCTH TIpH
rnpeaoCcTaB/ieHUH CTYAEeHTOM B ITMCbMEHHOM BH/Ie OIMMCaHKWA, CoAeprKalllero roCTaHOBKY 3aJd4yui HP, II/IaH BBITIOJTHEHUA
JIP u nenm npezrionaraeMoro UCciei0BaHusl.
Ortuer 1o JIP.
Ortuer no JIP npe/cTaB/sieTcsl B pyKONMCHOM Bu/ie B hopMare, rpeyCMOTPEHHOM 111ab/I0HOM 110 j1abopaTopHo pabore.
3amura oTyeTa MPOUCXOIUT B (hopMe JIOK/Iazia CTyeHTa 1o 1abopaTopHO paboTe U OTBETOB CTY/|eHTa Ha BOIPOCHI
TiperioJjaBareisl.
B ciyuae, eciint ohopMieHre oTueTa, ypoBeHb 3HAHHUS U ITOBEIEHNE CTY/EHTA BO BPEMST 3aIIUThl COOTBETCTBYIOT
yKa3aHHbIM TPeOOBaHUSIM, CTYZEHT T0/IydaeT 3aueT 1o JaHHOM JIP.
OcHoBaHHeM /1Jis1 JOPAaOOTKH MOTYT CJTY)KUTh:
- HeOPEXKHOE BBIMOTHEHNE;
- HU3KOe KaueCTBO rpa(uueckoro MaTeprana;
OTYET He MOXKET ObITh TIPUHAT U MO/JIEXXUT repepaboTKe B Cyyae:
- OTCYTCTBUsI HEOOXOJIUMBIX Pa3/ie/ioB;
- OTCYTCTBUSI HEOOXOAUMOTO rpaduueCcKoro MaTepuania;
- HEKOPPEKTHOW 00pab0TKU pe3y/bTaToB BhIUUCIEHUM;
- HEKOPPEKTHBIX BBIBO/IOB TI0 BINIOJTHEHHOH paboTe
3atiura 1labopaTopHOM paboThl MOXKET ObITh MPU3HAHA HEYOBIETBOPUTE/IBHOM B C/Tyyae HU3KOTO YPOBHS 3HAHU
CTYy/IeHTa I10 TeMe J1abopaTopHOl paboThl.

Bonpocs! k guddepeHUPOBaHHOMY 3a4eTy
Bomnpock kK auddepeHIMpoBaHHOMY 3aueTy 0XBaThIBAalOT BeCh KYPC B COOTBETCTBUHM C TPOTPaMMOM U
npezcTaiieHbl B YMK AWCLUATIMHBL

JuddepennypoBanHbIii 3aueT
Heo6xouMBIM yC/I0BHEM HOJTyUeHust AUddepeHIMPOBaHHOTO 3auéTa SIBJISIeTCS BBIMOTHEHUE BCEX KOHTPOJIBHBIX
MepOIIPUSATHH, NpelyCMOTPEHHBIX POrpPaMMOM AMCLIUIIUHEI.
3aueT MOXXeT ITPOXOUTH B OFHOU U3 IBYX (hopMm:
[uddepeH1ipoBaHHbI 3a4eT IPOXOAUT B hopMe TecTrpoBaHus. TecT cogepxut 20 BorpocoB. Bornpocs! TecTUpoBaHUs
npezcTasiieHbl B YMK AWCLUTIIMHEL
Bonee 90% TecTa pellieHO MPaBUILHO — 3a4TEHO-OTJIMYHO.
Bonee 80% TecTa pellieHO MPaBUILHO — 3aUTEHO-XOPOIIIO.
Bonee 60% TecTa pelleHO MpaBUIbLHO — 3aUTeHO-Y/ 0B1eTBOPUTEJIBHO.
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Menee 60% TecTa pelleHO PaBU/IbHO — He 3aUTeHO.

ITo >keslaHUIO CTyZIEeHTA 3aueT MOXKeT MPOXOJUTh o OUJIeTy, C OTBETOM Ha TPH BOITpoca (110 OHOMY M3 KaXKZ0T0 pasferna).
Bonpocel npeacrassiens B Y MK AUCLUATIIAHEL

OTBeT Ha «3auTeHO-YyI0B/IETBOPUTEILHO»: OTBET CTPOTO 110 OusieTy, mosiHoTa otBeTa 60-80% 110 Ka>kZoMy BOTIPOCY.
OTBeT Ha «3auTeHO-XOPOLLIO»: OTBET 110 OuseTy He MeHee 80% M0 KaXKJOMY BOIIPOCY.

OTBeT Ha «3auTeHO-OT/IMYHO»: OTBET MO Ouety He MeHee 80% IO Ka>KZOMY BOTIPOCY, OTBETHI Ha 2-3 [JOTIOTHUTETBHBIX
BOIIPOCA U3 CIIMCKA "BOIPOCHI I10 paszeny” Co CTeleHb M0JHOTHI OTBeTa He MeHee 60% I10 KaXOMY.

"He 3auTeH0" MOXKET ObITh NOCTAB/IEHO MPU OTCYTCTBUU OTBETa Ha OAMH WM 00a Bompoca Ousera, a TakxKe NP MOJTHOTe
otBeTa HIwke 60%.

ITpu pa3/mMuyK NOJTHOTEI OTBETA Ha JjBa BoOrpoca cBbiie 20%, TI0JIHOTA OTBETA Ha SK3aMeHaL[VIOHHbIN OH/IeT OLjeHIBaeTCs
T0 cpefiHeapu(pMeTHUeCKOMY 3HaUeHUIO.
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ITacnopT $oHAa OLIeHOUHBIX CPEACTB

KYPC

CEMECTP

HaumeHoBaHue pa3fenoB U
AUJAAKTHYECKUX eMHHUIL]

BCETO

AypuTOopHBIe

3dHATHUA B

KOHTAKTHOMH

¢opme

BCET'O

JIeKIuu
JTaGopaTopHbIii
MPAKTHKYM

CamMocTonTe/IbHasA
paboTa cTygeHToB

dopmupyemast
KoMmneTeHnus, %

OIIK-1

HAVMEHOBAHUME
OLIEHOYHOI'O CPEJCTBA

Pa3pen 1. TeryionpoBojHOCTD.

51

18

12 6

33

N
<)

JlabopatopHasi paboTa,
Kontponb
TOCEIL[aeMOCTH,
[omatiiHee 3aaHue

Pasjen 2. KoHBeKTHBHBIN
Ter1000MeH B ogHo(da3HoH

cpepe.

53

18

12 6

35

40

JlabopatopHasi paboTa,
Kontposnb
TOCEIL[aeMOCTH,
[IomariHee 3azianye

Pazpgen 3. TenioBoe u3iny4deHue.

40

15

10 5

25

20

JlaboparopHasi pabora,
KonTpone
MoCelaeMOCTH,
Borpoce! K
IuddepeHLIIDOBaHHOMY
3auery,
[HomaliiHee 3asjaHue

Bcero 3a 5 cemectp

144

51

34 17

93

100

Bcero no qucuurinHe

144

51

34 17

93

100
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Kputepun oneHuBaHUSA

OIIK-1

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Bonpocbl omkpblmo2o muna:
[uddepennyansHoe ypaBHEHYE TENIONPOBOAHOCTH

3anuiure pa3BepHYThIi 000CHOBAHHBIN OTBET
YpaBHeHye TeIyIoBOro 0ToKa Ipy KOHBEKTHBHOM TeIlooOMeHe

Bri6parh npaBU/IbHEBIN OTBET U 3alycaTh apryMeHThbl, 000CHOBBIBaKOLIHE NTPABU/IBHOCTEL OTBETA
YpaBHenue HeroTOHa- Puxmana,
YpasHeHue Ilnanka

OuddepenianbHoe ypaBHeHHe TeTUIONPOBOAHOCTH
OCHOBHO}1 3aKOH M3/TyueHus B [IPO3pauHoii cpejie

Bri6parh npaBU/IbHEBIN OTBET U 3alycaTh apryMeHThbl, 000CHOBBIBaKOLIME NTPaBU/IBHOCTE OTBETA
YpaBHenue HeroTOHa- Puxmana,
YpasHenue I1nanka

OuddepeHianbHoe ypaBHeHHEe TETIONPOBOAHOCTH
Packpoiite ¢u3ndeckuii cMbIca Kputepus PeliHomnbca. Beibeprte npaBUBHBINA OTBET U
3anucarb apryMeHThbl, 000CHOBBIBaOLIME IPaBU/IBHOCTE OTBETA

-JuHamuue cKkuit

-TennoBon

Packpoiite ¢usnueckuii cMbica Kputepust Ipacroda. BeiOpaTh IpaBU/IbHBIN OTBET U 3aMUCaTh
apryMeHThbl, 000CHOBBIBAIOLIIYE [TPaBUJIbHOCT OTBETa

JdunHamuueckuit

TeruioBoit

Packpoiite ¢usnueckuii cMbica Kputepust Hyccenbra. BeiOparh MpaBU/IbHBINA OTBET U 3allicaTh
apryMeHTbl, 000CHOBBIBAIOLIME TTPaBUJIBHOCTE OTBETa

[JuHamuueckuit

TernoBoit
[Tepeurc/UTh YCIOBUS OHO3HAYHOCTH /ISl PEIeHHs 3aau TeroobMeHa

3anuiunTe pa3BepHYThI 000CHOBaHHBII OTBET
Kakvie nMeroTcst crioco0bl 3a/1aHUsl TPaHUYHBIX YC/IOBUH TerIooOMeHa TemIonpOBOAHOCTLIO.

3anuiuTe pa3BepHYThbI 000CHOBaHHbII OTBET
Cucrema ypaBHeHHUH KOHBEKTUBHOTO TeTJIO00MeHa

3anuimTe pa3BepHYTHIN 000CHOBAHHLIN OTBET
[MopsAoK (a/ropyUT™) pacueTa KOHBEKTHBHOTO TeTyIo00MeHa.

3anuinmTe pa3BepHyThIA 000CHOBAaHHBIN OTBET
Bonpocb! 3akpbimoz2o muna:
YpaBHeHue ®ypoe 370:
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L, 7= —A- gradl
T =2 gradl
g =—/-Faradl

3)
g 7
fe = o,
4 {
Ne 2 B uem oT/mMume U3nydeHus peasbHOIO Teja OT U3/Iy4YeHUsl Ceporo tesa?

1)  CrenieHb UepHOTBI MEHbBIIIe eJUHHULIbI
2)  KoaddunyeHT rponyckaHysi HEOAUHAKOB [JIs1 pa3HbIX AJIMH BOJH
3) Y peasnbHOro Tesa K03 GULIMEeHT TOIIOLeHHs] MeHbIlle, YeM Y Ceporo.

4) Y cepHoro Tena MHTETpaJbHBIN KOG GHULIMEHT TIOI/IOL[eHNs] MeHbIlIe, YeM Y Ceporo
Ne 3 OT Kakux (aKTOpOB 3aBUCHUT TeIJIONIPOBOJHOCTh TBEPAbIX BelL|eCTB?

1)  Xumnueckuii cocTaB
2)  Temmeparypa, XMMUUeCKHI COCTaB
3)  Temmneparypa

4) I'papyeHT Temneparypsl
Ne 4 Kakue mapameTpbl BJIUSIFOT Ha BEJIMUMHY TETUIONPOBOAHOCTHU XXUAKHUX U Ta3000pa3HbIX cpef?

1) XUMHUeCKUI COCTaB, JJaBJIeHHe
2) Temneparypa, XUMHUeCKHI COCTaB, JaBieHre
3)  Temmneparypa, JaBieHue

4) I'pagueHT Temmeparypsl
Ne 5 YKkasaTb 0TBeT, HarboJiee MOJTHO OTPaXKAIOLMK (aKTOPEI, BAUSIOLe Ha KOG DULeHT
TeTVIO0TAAuH

1) CKOpOCTL ABVDKEHHWSA )KUAKOCTHU, IMHAMHWUYEeCKds BA3KOCTh, [I€POXOBATOCTb MOBEPXHOCTH,
KOBCbeI/ILH/IEHT TEeIJIOTIPOBOAHOCTHU XXUAKOCTU U CTEHKH

2) Xapakrep JABWKEHUs XXUAKOCTH, JUHAMUUeCKasi BSI3KOCTb, LIIEPOXOBAaTOCTb MOBEPXHOCTH,
K03 (PULIMEHT TETITIONPOBOAHOCTH KUAKOCTH U CTEHKHU

3)  Xapakrep ABWKeHUS )KUJKOCTH, CKOPOCTb JABWKeHUsI KUJKOCTH JMHaMHuecKast BSI3KOCTb,
111epOX0BaTOCTb TIOBEPXHOCTH, KO3((HULIMEHT TelI0NPOBOJHOCTH XUJKOCTH

4) Kpurepun PeitHonbaca, Hyccenbra, [IpangTis u I'pacroda
Ne 6 Kakoli pe>xiM TeryiooOMeHa OIMCHIBAeTCs ypaBHEHHEM:

Nu = Nu(Re, Gr ,Pr, M)
1)  CranuoHapHasi CMellIaHHast KOHBEKIUsI HeCOKUMaeMOH YKUIKOCTH
2)  HecraipoHapHas CMelllaHHast KOHBEKIVs HeCO)KUMAeMOH >KUIKOCTH
3) HecrarmoHapHas cMeliaHHasi KOHBEKIIHSI CKMIMAaeMOU JKUIKOCTU

4) CraijuoHapHas cMelllaHHasi KOHBEKLUSI CKUMaeMO JKUAKOCTU
Ne 7 Kaxkoii pe>kum TerioobMeHa OMUChIBaeTCs ypaBHEHHEM

Nu=CRe* GrFo*M?

1) CraroHapHasi cMelllaHHasi KOHBEKIHSI He CKMMaeMOU JKUIKOCTU
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Ne 8

Ne 9

Ne 10

2) Het npaBuibHBIX OTBETOB
3) HecraimoHapHas cmeliaHHasi KOHBEKIIS CAKMMaeMOU JKUIKOCTU

4) CrauyoHapHasi CMelllaHHasi KOHBEeKLMsI CKUMaeMOU »KUJKOCTU
Ecmu Nul> Nu2, 310 03HaJaeT:

1)  Bo BTOpOM C/lyuae MHTEHCUBHOCTh TEMI000MeHa HIDKe
2)  Bo BTOpOM C/lyyae UHTEHCHBHOCTh TETI00OMeHa BhbIIIIe
3)  Bo BTOpOM C/iyyae MHTEHCHBHOCTb KOHBEKTHBHOTO TeT/IO0OMEHA BBILLIE

4)  Bo BTOpOM C/y4ae HHTEHCUBHOCTh KOHBEKTUBHOI'O TEMI00OMeHA HIKe
YcTaHOBUTe COOTBETCTBUE

OcCHOBHEIE KpUTeprur KOHBEKTUBHOI'O TEI'[]'[OOGMEHH, " UX ypaBHEHHE.

1. Hyccenbra:
2. PeitHonbca.
3. I'paccroda.
4. dypbe

5. ITpangTis.

A
Nu = a_f
B
vV 7
B
gl’
Gr = f[—AT
Vv
r
Fo— ajr
f_
a
P‘r - K - 'HCP
74 A

YcTaHOBUTE COOTBETCTBHE

OcCHOBHBIe KpUTEPUY KOHBEKTUBHOTO TeTJIO00MeHa, UX ¢pu3ndeCKUil CMBICT.
1. Hyccenbra:

2. PetiHonb/ca.

3. I'paccroda.

4. Dypbe
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5. [TpanaTas.

A XapKTepI/ByeT COOTHOIIIEHHe UHTeHCHBHOCTEH TEIIOBLIX TIOTOKOB KOHBEKTUBHOIO 1 3a CUeT
TEIrUIOIMpOBOAHOCTH.

b XapaKTepmyeT COOTHOILI€HHE MHEPIUA/IbHBIX CUJT K CHUJ/IaM BA3KOT'O TPEHMUS.
B XapaKTepmyeT COOTHOILIIeHK e TTOAbEeMHBIX CHJ/T K CHJIaM BA3KOI'O TPeHUS.

I". XapakTepu3yeT OTHOILIIeHHe BpeMeHU NPOTeKaHKsI MPOLecca T K BpeMeHH TepeCTPOUKU
TEMIIepPaTyPHOTO MOJIst CPe/ibl

I XapakTtepu3syet Terjiohu3nuecKre CBOMCTBA CPe/ibl, B UaCTHOCTH COOTHOILIIEHHE TO/IIUH
TEeIIOBOTO U JMHAMHUECKOTO TIOIPAHUUHBIX C/I0EB.
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