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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
3HAHUS:
OCo6eHHOCTH TeXHUYe CKOH TepMOJWUHAMMHKH PA3/TUYHBIX TUIIOB ,Z[BI/IFaTEJIE‘I‘/JI 1 OCHOBBEI TeIyioMacCcoIiepeHoca
OcHOB Temuionepeiaut (TeTIONPOBOAHOCTh, KOHBEKIIHIS)
Teopuio TeryioMaccobMeHa U TeryIonepejaun, MPUMEHUTEILHO K aBHAI[MOHHBIM I'a30TyPOUHHBIM IBUTATEJISIM.
Ha YpOBHe Tpe/iCTaB/IeHUH!:
- OCHOBHBI€ 3aKOHBI TeIiorepeaaur B ABUTraTe/IAX;
Ha yPOBHe BOCITPOU3Be/eHHSI:
- MeTO/IbI aHa/M3a 3QeKTUBHOCTH PaboThI BUTaTenei JIA;
- pacyeT TeryiOBBIX ITOTOKOB
Ha YPOBHE IMTOHMMAHUA:
- BBITIOJIHEHUSI TETJIOTEXHUUECKUX PACUeTOB [Ijisi 3CKU3HOTO TIPOEKTUPOBaHUs 000py10BaHMS;
yMmeHus:
- METO/IbI ¥ a/ITOPUTMBI aHa/IH3a TeIJIOBOTO PeXKUMa JiBUraresnei JIA
MpaKTHUeCKHe:
- IPOBOAUTH aHaJ/IM3 pa60TbI TeIJIOBbIX MalllMH U YCTaHOBOK;
HaBbIKU:
- PelIeHws 3a/ja4 TIPH MPOEKTUPOBAHUU Y3/I0B TEMJIOBOTO 000PYJOBAHUS IHEPTeTUUECKUX YCTaHOBOK.



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.

ConepkaHue  JUCLIMIUIMHBI  SIB/ISIETCST OCHOBOM Ayt ocBoeHust gucuurindH: WCIIBITAHUSI WU
JUATHOCTHUKA, PACUET U ITPOEKTUPOBAHUWE AT'PETATOB BPJl, TEOPVSI 1 KOHCTPYNPOBAHUE
BP[, TEOPUSA 1 PACUET PAKETHbBIX JBUT'ATEJ/IEM HA TBEPJOM TOII/IUBE.

Hpe,[[BapI/ITEJ'[beIe KOMIIeTeHI U, CCpOpMI/IPOBaHHBIE y 06yan-OH.[EFOCH A0 HayvaJ/la u3yueHus AUCHUIT/IMHBI:

¢ OIIK-1 — CrniocobeH NpUMeHSITh eCTeCTBeHHOHAYYHbIe U OOIIeMHXeHepHbIe U KCTIePUMEHTaTbHOTO
WCC/IefloBaHUs [i/1s1 pellieHus] MH)KeHepHBIX 3a/iau podyeCCUOHANIBHOM JiesTe/IbHOCTH

¢ OIIK-5 — CnocobeH pa3pabarbiBaTh u3rUecKre 1 MaTeMaTHuecKle MOZey UCC/IefyeMbIX TIPOLIeCCOB, SBeHUN
1 00BEKTOB, OTHOCSIIMXCS K POdeCCHOHAIBLHOMN cepe esTeTbHOCTH A1 PelleH sl UH)KeHePHBIX 3a/a4



3. CIPYKTYPA 1 COAEPXXAHUE NVCIHIAIIVINHBI

OO611ast TPyI0eMKOCTh JUCLIMTUTMHBI cOCTaBrsieT 3 3.e., 108 u.

3.1. Copepxanue (qUAAKTHKA) AUCHUILTHHBI
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Paspen 1. TenionpoBoAHOCTh. 3akoH Dypbe. YpaBHeHHe TerI0NPOBOJAHOCTH.
CraLoHapHasi TerIonpoBO/IHOCTb U TerUlonepe/iaya yepes MoCKyo, UIMHAPUYECKYI0 U
3 5 1IAPOBYIO CTeHKH. PacueT HarpeBa M OXJlaX/|leHHUs! TePMUUECKH TOHKUX Tesl. MeToybl 39 24 12 6 6 15 40
pelueHud 3ajaqy CTaLIHOHapHOﬁ TEIIONpOBOAHOCTH. HECTaLH/IOHapHaS{ TeIJIONPOBOAHOCTD.
MeTopp! pellieHust 3a/jau HeCTaLMOHAPHOH TeTIONpPOBOAHOCTH.
Paspen 2. K T i Tem B ofHo(a3Ho¥ cpefie. OCHOBHBIE MTOHATHS,
OTipefie/IeHus, MOJJI0)KeHU . OCHOBHBIE TI0JIOXKEHUST TeOpHH HO,ELOGI/IFL TEOpEM])I HQ[[OGI/IFL
3 5 OCHOBHbBIE KpUTepUH U KPUTepHa/bHble ypaBHEHUSA KOHBEKTUBHOI'O TernoobMeHa. 39 24 12 6 6 15 40
Ter100TAa4a npy BHelHeM 06TekaHuH Tell. VIHTeHCHdHKALMsI TPOLIECCOB TeIUI006MeHa.
OddexrrBHOCTL OpeOpeHUs TpaKTa OXJ1aX/ieHusl. MeTopbl pellieHus 3a/jau KOHBeKTUBHOTO
Ter1000MeHa.
Pa3zpen 3. TenioBoe usnydenue. Teroo6MeH H3/mydeHreM. 3aKOHbI U3/TyYeHHsI.
3 5 V3myuenue HeuepHbIX Tesl. Terioo6MeH B PO3pavyHoii | B TOIVIOLalOLIel cpefax. MeTozbl 30 20 10 5 5 10 20
pelueHus 3ajav J1y4ucToro TeryioobMeHa.
Bcero 3a 5 cemecTp 108 68 34 17 17 40 100
Bcero no gucuuminHe 108 68 34 17 17 40 100
3.2. AyAMTOPHBII NPAKTHUKYM
0Oo0BemMm,
Ne Homep 1 HauMeHOBaHKe
Tema npakTHueCcKoro 3aHATUSA ayp.
n/n pa3fesia AUCHUILINHBI
4acoB
W3yuenue nporjecca nepejauy Tervia 3a CYeT TeIJIONPOBOSHOCTU B
1 |Pa3gen 1. TerionpoBOgHOCTb. Y pon PEA POBOA 6
CTaLMOHAapPHOM pe)kuMe. PellieHre MpakTUUYeCKUX 3aau 0 paszesny.
Pazgen 2. KOHBEeKTUBHBIM
. W3yueHue riporiecca TeryioobMeHa 3a cueT KOHBeKLUU. PereHne
2 |reruioobmeH B ofiHOMa3HOM 6
MpaKTUYECKUX 3aJjau o paszjeny.
cpepe.
3 Paspen 3. TerioBoe W3yueHue ocobeHHOCTel TeryiooOMeHa n3nyuyeHueM. Perienue 5
H3/1y4yeHue. [pakTUYeCKUX 3a/,au I10 paszesnty.
Bcero 3a 5 cemecTp 17
3.3. J/IabopaTopHbIN IPAKTUKYM
Ne | Homep u HauMeHOBaHMe pas3jeia Oo0bem,
Tema 1a60paTopHOro NpakKTHKyMa
n/n JMCIUII/IMHBI ayj. 4acoB
BhinosiHeHye U 3aiuTa j1abopaTopHoi paboThI
1 |Pa3gen 1. TenionpoBOgHOCTS. . paTop P 6
«Ornpesienienrie K03 ULHEHTa TETUIOTPOBOAHOCTH.
2 Paznen 2. KOHBeKTUBHBIN BeinonHeHye U 3aiyTa 1abopatopHoii paboTsl « TeruiooTjaua 6
TeryioobMeH B ofiHO(]a3HOM cpefie.  |TIpU KOHBEKLIUN».
BhInosiHeHye U 3aiuTa j1abopaTopHol paboThl
3 |Pasgen 3. TeruioBoe usnyuyeHue. - parop P 5
«Ornpesienienrie kK03 ULEHTa U3/TyYeHHUs».
Bcero 3a 5 cemecTp 17
3.4. CamocTosTenbHas padora crygenta (CPC)
Ne Homep 1 HauMeHOBaHMe pa3jesia O6beMm,
CopepxaHue yue0HOro 3aJaHust
n/n JUCLIUNTAHBI 4acoB
1 YriybsieHHasi mpopaboTKa pas/iesioB Kypca Mo KOHCIIeKTaM 7
JIEKL[U U peKOMeHJyeMoM iuTeparype
Paspen 1. TerionpoBogHOCTS. <
2 IMpopaboTka MaTepHasIoB MPAKTUUeCKUX 3aHATUN 4
3 ITpopaboTka MaTepuasoB jlabopaTopHOi paboThI 4
4 Yry6sieHHast mpopaboTKa pa3/iesioB Kypca Mo KOHCIIeKTaM 7
Paszen 2. KoHBeKTHUBHBIN Teryioobmen |JIEKIUM U DEKOMEH/TyeMOU JITepaType
5 |B ogHOa3HOI cpege. IMpopaboTka MaTeprasIoB MPaKTUYeCKUX 3aHATUH 4
6 IMpopaboTka MaTeprasoB J1abopaTopHO paboThI 4
7 Paspen 3. TennoBoe u3nyueHue. Yry6sieHHast mpopaboTKa pa3/iesioB Kypca Mo KOHCIIEKTaM 4
JIEKIIUI 1 PeKOMEHyeMOU JIUTepaType
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8 ITpopaboTka MaTeprasoB MPaKTUYeCKUX 3aHATHH 3
9 ITpopaboTka MaTepuasioB jlabopaTopHOI paboThI 3
Bcero 3a 5 cemecTp 40

4. OPMBbI KOHTPOJISA OCBOEHUA JUCLIUIL/IMHBI

CEMECTP HEJEJ/IN CEMECTPA
1 2 3 4 5 [6| 7 8 9 (10| 11 | 12 | 13 | 14 | 15 |16 17
P TP Bonp.dud.3au,
5 KIloc/KIToc|KIIoc|KIToc|KIloc| P KIloc * | KIToc|JP|KIIoc > |KIloc|KIToc|KIToc|AP| KIloc, A3,
KIloc KIloc b, 3.

YcnoBHble 0603HaUeHUS:

[P — muarHocThueckas paboTa;

KIloc — KOHTpOJIb ITOCeIaeMOCTH;

JIP — naboparopHast pabora;

Bonp.[Jud.3au — Borpock! K AuddepeH1IMPOBAHHOMY 3aueTy;
I3 — jomaliHee 3a7jaHue;

. 3au. — muddepeHIIPOBaHHBIN 3aueT.

TeKyHii KOHTPOJIb YCIIeBaeMOCTH CTYAEHTOB MPOBO/JUTCS B TUCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyroumx hopmax:
e IMarHOCTUYeCKas pabora;
KOHTDOJIb TTOCELaeMOCTH;
saboparopHasi pabora;
BOTIPOCHI K AndhepeHIMPOBAaHHOMY 3aueTy;
JlOMallHee 3a/laHue.

IIpome)xyTouHas arrecTamys MPOBOAUTCS B hopMax:
e muddepeHI[IPOBaHHEIN 3aueT.
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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. IlpakTHUeCcKe 3aHATUA:

1. ITpoekTop.

6.3. JTaboparopHbIe 3aHATHA:

1. ITpoekTop;
2. JTabopaTopHble CTeH/IbI 110 TEPMOAVHAMUKE U Terjionepejaye.

6.4. IIpouee:

1. pabouee MeCTO MPeTIOABaTe s, OCHAIEHHOE KOMITLIOTEPOM C IOCTYIIOM B VIHTEpHET;
2. paboure MecTa CTYZEHTOB, OCHAIlleHHbIe KOMIIbIOTEPAMHU C JOCTYTIOM B VIHTepHeT, npejHa3HaueHHbIe A7 paboThl
B 9JIEKTPOHHOI 00pa3oBare/ibHOM Cpejie.



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.

OG61wjasi TPYZ0EMKOCTh OCBOEHMSI JUCHUIUIMHBI cocTaBnsieT 3 3.e., 108 u. ITporpaMMoli AUCHMIUIMHBI TIPEJyCMOTPEHBI
JIeKIIMOHHBIe 3aHATUS (34 4.), mpakTthuueckue 3aHsTus (17 u.), nmaboparopHblii npaktukyMm (17 4.), camocTosiTenbHas
pabora cryzenra (40 u).
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IIpunoxxenue 2

K pa6oueii mporpamMme JHCIUIITMHBI

TEXHOJIOI'MU 1 ®OPMbI OBYYEHUA

PekoMeHpiaruy o 0CBOEHUK JUCLHMILIHHBI /Il CTYJeHTa

TEIUVIOITEPEJJAYA

TpynoeMKOCTs OCBOeHHsI [JUCLMIUIMHBI cocTapiseT 108 u., W3 HUX 68 u. ayAUTOpHBIX 3aHATHM, U 40 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’
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B. B. CaxuH. . VicciefoBaHye TPoLieccoB TeryioobmMeHa:
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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

HaumeHnoBaHue paspaenoB
M JUJAKTUYEeCKUX eHHUI]

CEMECTP

AyauTOpHBIE 3aHATHA B
KOHTaKTHOH (hopme

BCET'O

BCET'O

Jlekiiuu

JIaGopaTopHbIit
MPAKTHKYM

IIpakTHyeckKue
3aHATHA

CamMocTonTe/IbHasA
paboTa cTygeHToB

dopmupyemast
KoMmneTeHnus, %

OIIK-1

HAVMEHOBAHUME
OLIEHOYHOI'O CPEJCTBA

Pazpen 1.
Ten10onpoBoAHOCTD.

39

24

12

15

N
<)

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

Pasjen 2. KoHBeKTHBHBIN
5 |Temi000MeH B
oaHodasHoii cpepe.

39

24

12

15

40

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

Pa3pen 3. TensioBoe
U3J/IyueHue.

30

20

10

10

20

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

Bcero 3a 5 cemectp

108

68

34

17

17

40

100

Bcero o gucHuIInHe

108

68

34

17

17

40

100

14
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OIIK-1

Kputepun oneHuBaHUSA

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Bonpocbl omkpblmo2o muna:
Kakoli 3ak0OH M3MeHeHHs! TeMIlepaTypbl B COOTBETCTBYIOLMX CTeHKax? (TIpy A=const)

ITnockas —
Hununapyyeckas —

Cdepuueckas -
[MopsAoK (a/ropyUT™) pacueTa KOHBEKTUBHOTO TET/I000MeHa.

3anuIinuTe pa3BepHYThI 000CHOBaHHBII OTBET
Cucrema ypaBHeHU KOHBEKTUBHOTO TeTJIO00MeHa

3anuimTe pa3BepHYTHIN 000CHOBAHHLIN OTBET
Kakwue nmeroTcsi crioco0bl 3a/1aHusi TPaHWYHBIX YCJIOBUH TeriooO6MeHa TeryIonpoBOAHOCTLIO.

3anuImTe pa3BepHyThIA 000CHOBAaHHBIN OTBET
[TepeuncaUTh YCI0BUS OHO3HAYHOCTH JIJIsl PEIIeHus 3a/jau TeryiooomMeHa

3anuiiure pa3BepHyThIi 000CHOBAHHbINM OTBET
Packpotite gusnueckuii cmbica KpuTtepusi HyccenbTta

BrIOpath MpaBU/IBHBIN OTBET U 3alMCaTh apryMeHThbl, 000CHOBBIBAKOLIHE TTPABU/TBHOCTL OTBETA

,Z[HH&MH‘!ECKHI;’I OHPEAEHH}OU.[I/H\/’I KpHTepHﬁ, OHPEAEHH}OH_[I/Iﬁ COOTHOIII€EHHE CUJI, BIMAIOIIUX Ha
MHTeHCHUBHOCTD BbIHY)K,Z[eHHOﬁ KOHBEKIIMHU

TenoBo# orpe/ie/sieMbIi KpUTEPUH, XapaKTepU3YIOIUi HHTEHCUBHOCTD TerioobMeHa 3a cueT
KOHBEKLIUU

TenoBo# onpefestOIINi KpUTepUH, OIpe/ie/IFoLi MHTEHCHBHOCTD TelyiooOMeHa IpH
eCTeCTBeHHOUN KOHBEKINH
Packpotite ¢u3nyeckuii cMbIca Kputepust I'pacroda

BriOparh NpaBU/IBHBIN OTBET U 3alyCcaTh apryMeHThbl, 000CHOBBIBAKOLIME TTPAaBU/IBHOCTE OTBETA

JvHaMyuecKuil onpezessonui KpUTepuii, onpee/stolli COOTHOLLIEHUE CUJI, BIUSIOIUX Ha
VHTEHCUBHOCTb BbIHY)K/IEHHON KOHBEKLIMN

TenioBol onpe/ie/isieMblii KDUTEPU, XapaKTePU3YHOLUM UHTEHCUBHOCTh TEII000MeHa 3a cuet
KOHBEKLUH

TenoBo# onpezesOIni KpUTepU, Orpese/sioLi MHTEHCHBHOCTD TelyiooOMeHa IpH
eCTeCTBeHHOM KOHBEKI[UH
Packpoiite ¢pu3nyeckuii cMbICa Kputepus PeliHomb/ca

Bbl6paTb HpaBHJ’IbeIﬁ OTBET U 3alliCaTb apryMeHThI, 060CHOBBIBE:H-0LL(I/I€ TIpaBUJIBHOCTL OTBeTa

[JvHamuuecKui oripeZiesisiFoIi KPUTePHH, OTIpeesIsTFoILMil COOTHOLLIeHHe CHJT, BIUSIIOIMX Ha
VHTEHCHUBHOCTb BBIHY)X/|EHHON KOHBEKLIUU

TenoBo#i orpefiensieMblii KpUTePUid, XapaKTepU3YIOLUi HHTEHCUBHOCTD TeryiooOMeHa 3a cueT
KOHBEKLIUH

TenoBo¥ OTpe/esoIIi KPUTEPUH, ONTpeesTFOL|Y MHTEHCUBHOCTD Terio06MeHa Tpu
€CTeCTBeHHOW KOHBEKIINU
OCHOBHO}U 3aKOH W3/TyueHHs B TIPO3pauHOM cpefie

Bri6parb npaBU/bHBIN OTBET U 3alycaTh apryMeHThbl, 000CHOBBIBaOLIME NIPaBU/IBHOCTL OTBETA
YpaBHeHue HeroToHa- PrxmaHa,
YpaBHenue [11anka

[uddepeHnyansHoe ypaBHEHYE TEIIONPOBOAHOCTH
YpaBHeHHe TEelyIOBOro MIOTOKa MPY KOHBEKTHBHOM TeriooOMeHe
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Ne 11

Ne 1

Ne 2

Ne 3

BbIOpaTh NpaBWILHBIN OTBET U 3aMCaTh apryMeHThI, 000CHOBBIBAOIIME TIPAaBU/ILHOCTh OTBETA
YpaBHenue HeroTOHa- Puxmana,
YpaBHenue [11anka

HuddepeHnyanbHOe ypaBHEHNE TEIUIONPOBOJHOCTH
IuddepennmanbHoe ypaBHeHNe TETJIONIPOBOJHOCTH

3anuimTe pa3BepHYThI 000CHOBaHHBIN OTBET
Bonpocbl 3akpbimoz2o muna:
Ecmu Nul> Nu2, 5To 03Hauaer:

1)  Bo BTOpOM Cjlydae MHTEHCHBHOCTh TEMJIO00MeHa HIDKe
2)  Bo BTOpOM CiTyyae HHTEHCHBHOCTh TeIVIO0OMeHa BBILIe
3)  Bo BTOpOM C/iyyae MHTEHCHBHOCTb KOHBEKTHBHOTO TeTJIOOOMEHA BBILLIE

4)  Bo BTOpPOM C/y4ae HHTEHCUBHOCTb KOHBEKTHBHOT'O TEIJI00OMeHa HIKe
OcCHOBHBIe KpUTEPUH KOHBEKTUBHOTO TEIJIO00MEHa, U UX YpaBHEHHe.

1. Hyccenbra:

2. Pelinonb/ca.
3. I'paccroda.
4. Dypse
5. [TpangTns.
A
al
Ny =—
L.?.'C
b
wi vl
Re =— = p‘_
1% y7i
B
!3
Gr=fE_AT
'
r
ar
Fo=—
!i'_
i
v uC
Pr=—=_"1F
a A

OCHOBHbIE KDUTEPUU KOHBEKTUBHOTO TEIJIO00MEeHa, UX (PU3UUECKUM CMBIC]I.
1. Hyccenbra:
2. Petinonb/ca.

3. I'paccroda.
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Ne 4

Ne 5

Ne 7

Ne 8

Ne 9

4. ®dypbe
5. [IpangTns.

A XapKTepI/BYET COOTHOIIIEHHe UHTEHCUBHOCTEHN TeTlJIOBLIX ITOTOKOB KOHBEKTUBHOI'O 1 3a CUET
TeTJIOIIPOBOAHOCTH.

b XapakrepusyeT COOTHOLIeHe WHepLMaJIbHbIX CUJI K CHJIaM BSI3KOTO TPeHUS.
B XapakrepusyeT COOTHOILIEHHE TOJbeMHBIX CUJI K CUIaM BSI3KOTO TPeHWUs.

I". XapakTepu3syeT OTHOLIEHWEe BpeMeHH NpOTeKaHHs NpoLjecca T K BpeMeH! IepeCTPOrKH
TeMITepaTypHOTO TI0JIsi CPeAbI

I Xapakrepu3yet Teryiopu3nuecKre CBOWCTBA CPe/ibl, B YaCTHOCTH COOTHOLIIEHHe TOJIIIH
TETVIOBOTO U JMHAMHUECKOTO TIOTPAHUYHBIX C/I0EB.
Kakoii pe>xuM TeryiooOMeHa OMUChIBAETCS yDABHEHHEM

Nu=CRe* GriFo*M*

1)  CranuoHapHasi cMeIlIaHHast KOHBEKIUsI HeCOKUMaeMOW JKH/IKOCTH
2) Hert npaBu/ibHBIX OTBETOB
3)  HecraipoHapHasi cCMellaHHast KOHBEKIMsI C)KUMaeMOM >KUAKOCTH

CranMoHapHasi CMeIllaHHast KOHBEeKLIVS CKUMaeMOH JKHIKOCTH
YKazarhb OTBeT, HauboJiee MOHO OTPAXKAKLIUM (haKTOPBI, BAUSIOL[HE Ha KOIDOULIUEHT
TeTUIO0TAAYH

1)  CKopoCTb [BIKEHHUs XKUIKOCTH, JMHAMUUEeCKast BA3KOCTb, 111epOX0BaTOCTb NTOBEPXHOCTH,
K03(hGULIEHT TerI0NPOBOJHOCTH XUJKOCTU U CTEHKU

2)  Xapakrep ABWKeHUs KUJKOCTH, AUHAMAYeCKas BI3KOCTb, IIIePOX0OBATOCTh TOBEPXHOCTH,
KO3((PUIMEHT TeNJIONPOBOAHOCTU JKUAKOCTU U CTEHKU

3) Xapakrep [JBWKeHHs XKUJKOCTH, CKOPOCTb JBM)KEHUS )KUJKOCTH JUHAMUUeCKas BSI3KOCTb,
II1epPOX0BaTOCTh TTOBEPXHOCTH, KO3 (PUIIMEHT TETUIOTIPOBOAHOCTH KUAKOCTH

Kpurepuu PeiiHonbzca, Hyccenbta, Ilpanaras v I'pacroda
Kakwe mapameTphbl BIHUSIOT Ha BETMUMHY TEIONPOBOJHOCTH XUIKHUX U ra3000pa3HbIX cpej?

1) XVMUYeCKUM COCTaB, JaB/ieHue
2)  TemmepaTypa, XMMUYeCKHI COCTaB, /jaB/eHNe
3)  Temmeparypa, JaByieHue

I'pasyieHT TEMIIEeparypsl
B uem oT/mMume U3ydeHus peasbHOIO Teja OT U3/Iy4YeHUsl Ceporo Tesa?

1) CreneHb YepHOTHI MeHbILIe eJVHULIbI
2)  KoaddunyeHT rponyckaHysi HEOJUHAKOB [/Is1 pa3HbIX AJIMH BOJH
3) Y peasnbHOro Tesa Ko3¢hGULIMEHT TOIIOLeH s MeHbIlle, YeM Y Ceporo.

¥ cepHoro Tesna MHTETpaIBHBIN KOG GHULIMEHT TIOI/ION[eHHs] MeHbIIIe, YeM Y Ceporo
B ueM oT/MuMe u3nyueHUsl peanbHOrO Tesla OT U3/y4YeHHs Ceporo Tena?

1) CrerneHb YepHOTbI MEHbIIE eJUHHULIbI
2)  KoadduryeHT rponyckaHysi HEOJUHAKOB [JIs1 pa3HbIX AJIMH BOJH
3) Y peasnbHOro Tesna Ko3¢hGULIMEeHT TOIVIOLeH sl MeHbllle, YeM Y Ceporo.

¥ cepHoro Tesna MHTETpaIbHBIN KO3 GHULIMEHT TIOI/IOL[eHHs] MeHbIIIe, YeM Y Ceporo
Kakue Bufip! TeriooOMeHa IpOTEKal0T B Ta30BBIX U KUIKHUX Cpefiax?
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1) KoHBek1jus,
2) KoHBeK1Ius1, TeTIONPOBOJHOCTh
3) KoHBekuus1, U3nyueHue,

4) KoHBek111s1, U3/Iy4yeHue, TelIoNpoBOSHOCTD
Ne 10 YpaBHeHue ®ypoe 370:

L 4= —A- gradl
g =A-gradl
g =—A-Fagradl

a T
Fo = 5

4 /

-

3
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