degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JUPEKTOP UHCTUTYTA -
3aMecTHTeJb AupekTopa DAKT

M.A. Kynpos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: TenyiooOMeH B BO3YIIHO-PEAKTUBHBIX JIBUTATEIISIX
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ABHANMOHHBIE TEXHOJIOTUU

®dusTex-1Kkosia aBUAMOHHBIX U HU(PPOBBIX TEXHOIOTHIA
kadenpa CUIOBBIX YCTaHOBOK

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 gac.
cemuHapsl: 30 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy coctaBui: C.IO. KpaieHHHHUKOB, JI-p T€XH. HayK, Ipodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl cCHiIoBbIX ycraHoBok 05.03.2025



AHHOTANMA

Hucrumuimaa  "TeruiooOMeH B BO3AYIIHO-PEAKTHBHBIX JIBUTaTeNsax' HaMpaBlicHA Ha IOCTPOCHHE U
cofiep)KaHHe Kypca OpPHUEHTHPOBAHO Ha TO, YTOOBI JaTh OyIyIIUM HHXXEHEpaMm OOIUe MPEelCTaBICHUS O
mporieccax TeruioooMeHa. B To ke Bpems st TeX, KTo OyleT B JalbHEHUIIIEM CIEIMaIn3upOBaThC Ha 3a1a9ax
TEIUIOOOMEHa, Kypc SBISICTCS HEOOXOMUMOW 0a30if NMpH OCBOEGHHUM METOJOB M TIOAXOIOB B PEIICHUH
MIPUKJIAIHBIX 3a/1a9 Teruiooomena B BPJI.

1. leau u 3apauu

Meap AUCUMNIMHBI

- TIOCTPOCHUE H COZICPKaHNE Kypca OPUEHTUPOBAHO Ha TO, YTOOBI JIaTh OyAYIIMM WHKEHEpaM oOIIue
NPE/ICTABICHHUS O TPOLECCax TEIUIOOOMEHa B YCIIOBHSIX, COOTBETCTBYIOIIMX pabodeMy Ipoleccy B
BO3/IYIIHO-pEaKTHBHBIX Apuraressx (BPII).

3anayu QUCHUNIHHBI
- opMupoBaHue y CTYNEHTOB 0a30BbIX 3HAHHI B 00JIACTH TEILIOOOMEHA;

- TpUOOpETEeHHE TEOPETHYECKHX U WHKCHEPHbIX 3HaHMH B 0OJAacTH OMMCAaHMSA IIPOLECCOB
TEII000MEHa B BO3LYIIHO-PEAKTUBHBIX JIBUTATEIISX;

- OKa3aHWe KOHCYJIBTAIMi U MTOMOIIM CTYICHTaM B MOJYyYEHUU TIPEACTABICHUI O PO TEIIOOOMEHA B
pabouem mporiecce 1 0COOSHHOCTIX KOHCTPYKITMH aBUAITIOHHOTO JIBUTATEIs.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o00JacTu
(bHU3MKO-MaTEeMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000INATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON

M3y4aeMBIX SBJIICHUN U MPOIECCOB, CHCTEMHO
aHaJM3UPOBATh HAy4YHbIE MPOOJIEMBbI, OITyYaTh
HOBBIE HAYYHBIE PE3yIbTaThI

JACATCIIBHOCTHU

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbBI
3HAThb!

- OCHOBHBIE 3aKOHOMEPHOCTH, ONIMCHIBAIOLIIE [IEPEHOC TEeIlla IIPU B3aUMOAEHCTBUM FOPSIUEro I10TOKA C
ITOBEPXHOCTBIO.

YMETB:
- HCIIONIB30BAaTh OCHOBHBIE COOTHOILIEHUS, ONUCHIBAIOLINE MIEPEHOC TEIJIA IPU B3aUMOJEHCTBUN ITOTOKA
CO CTEHKOM, M0JIb30BaThCSI COOTBETCTBYIOLIEH JIUTEPATYPOX.

BJIaJIETh:
- IpUeMaMH BbIOOpa MOCTAHOBKHU 33/1a4M JUIl KOHKPETHBIX PAacyeTOB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




pr,Z[OGMKOCTB 110 BUAAM y‘le6HBIX 3aH$ITI/II\/’I, BKJIrO4as

CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora

1 Beenenue. Ananus pasmepHoCTei 2 2
ABHAallMOHHBIA JBUTATENlb - TEIJIOBas

) MalifHa. MOH_IHOCTI: H TATa JBHTaTel, ) )
TEPMOIMHAMUYECKUH W TPOMYJIbCUBHBIN
KITJ

3 3anauva [Tonpraysena 1 1 3

4 OOmme pemeHUs W MOCTaHOBKA 3ajad ) )
IUIs pacrpeneneHus TeMueparyp

5 CBs13b MEXTY pacrpeneneHus MU 1 1
TeMIIeparyp U CKOPOCTEH

6 Temnonepenaya B JIBWXKYIIUXCS Cpenax ) )
MPH y4eTe TUCCUTIALH

7 Temonepeaaya B ABMKYIIUXCS Cpenax. 1 1 5
VYpaBHEHHNE HEPTUH B THAPOJUHAMUKE

] Tennonepenadya B HEMOABUXKHBIN Cpele, | 1 4
3akoH Dypre

9 Temnonepenaya npu Hanuuuu 3PHEKTOB 1 1 3
KOHBEHITUU

10 Ycnosue COXpaHEHUs TeIIa. ) ’
[IpruMeHnMOCTD peleHnH, penaKcaus

1 OxnaxxeHne ¢ BBIAYBOM OXJIAXKJIAIOIIETO 1 1 2
rasa
3aKOHBI M3IYYEeHHs 711 TBEPAOTO Teja U

12 |raza. [lnumna cBoOomHoro  mpobera 1 1
W3ITy4eHUs

13 Kputepnanbueie  3aBucuMOCTH IS 1 1 )
TEIUI000OMEHa B TIOTPaHCIIOE

14 Jlyumcreiii  Termoobmen.  Jlyuwmcteie ) ’ 14
MOTOKH SHEPTHH
OOTekaHue MUWIMHIPA, 3aBUCUMOCTh CW

15 1 1 2
(Re)

16 Omnpenenstonias poTb CTPYKTYpBI | 1 )
TEUEHUS B 33/1a4ax TEIUI0OOMEHa

17 OpebOpenHas Tpyba — TEIIOOOMEH U ) ) )
TpEHHeE.

18 [Ipumepsl peanuzaliuy TEMIO0OMEHHBIX ) ) )
CUCTEM

19 [Ipoueccsl mepenoca B TypOyJlIEHTHOM 1 1 )
MIOTPAaHUYHOM CJI0€
Pacnipenenenue TemmepaTyphl, BIUSHUE

20 1 1 2
yucen Pr u Prt

21 CrpyliHO€ 3arpauTelIbHOe OXJIAXKICHIE 2 2

Uroro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)




Cemectp: 1 (Ocennwii)
1. Beenenue. AHanus pazMepHOCTe
AHanu3 pazMepHocTel s cirydasi p= const, uncia Nu, Re, Pr.

2. ABHalMOHHBIA JBUraTenb - TEIUIOBas MamiyHa. MoOIIHOCT, M TAra JBHrares,
TEpMOAMHAMHUYECKUI U poryabcuBHBIN KITJT

ABHAaIMOHHBIN ABUTATENb - TEIUIOBas MalllMHA. MOIIHOCTE U Tra JBHUraTels, TepMOAUHAMUYECKUI
u npomnyabcuBHbIN KII/]. Ces3p KIIJ] ¢ oCHOBHBIMEH TepMOIUHAMUYECKUMHU MapameTpaMu. LuKiel
Kapno u bpaiitona. Koaddunuent n30ObiTka Bo3ayxa M ypOBHH TeMmiieparyp B anemeHTax BPI.
OcHoBHBIE TPUHLHUIBI OxJaxJaeHus osnemeHToB BPJ[. Tepmouwmkinel. JIBe MOCTaHOBKM 3agadu
OXJIAKICHUS.

3. 3amaua [lompraysena
3amava [lonprayzena o BepTUKaJIbHOW CTEHKE. J[BIKEHUE Cpebl U TEILIOBOM MOTOK.
4. O0mue penieHns U MOCTAaHOBKA 3aj1a4 JIJIsl pacIIpeieTICHUs] TEMIIepaTyp

OOmme pemieHHs M MOCTAHOBKA 3alad JUIsl CTAlMOHAPHOIO M HECTALMOHAPHOIO pacIlpelesiCHUs
TeMmueparyp. 3ajada o CTyIIEHbKE TEMIIEPaTypbl U MTHOBEHHOM TOYEYHOM MCTOYHHUKE.

5. CBs13b MeX1y pacrpeieNeHusIMU TeMIIepaTyp U CKOpOCTEi

CBsi3b MEXJIy pacrpe/ie]ICHUsIMU TeMIIEpaTyp U CKOpocTeil. 3amada o TepMomerpe, koddduuneHt
BOCCTaHOBJICHUS. 3a/1ada 00 OXJIaK/IeHUH (HarpeBe) CTCHKHU.

6. Termonepeﬂaqa B IBUIKYIIUXCA CpeAax MpH YUCTC NUCCUITAlIUN

Temmonepenaya B JIBHXKYIIMXCS Cpelax INpU ydeTe OUCCUIanuu. Paszmuune AMCCHITalMOHHBIX
npoueccoB mpu uucnax Re. Teuenne [lyazeitns. Teuenune Kyatra, kputepuii Jxkepra.

7. Tenonepenaya B IBUXKYILUXCS CPEaX. YPaBHEHUE SHEPTUM B THIPOJIUHAMUKE

Temmonepenaya B IBMXKYIIUXCA CpellaXx. YpaBHEHHE SHEPIrUM B rujpoanHaMuke. IlocranoBka 3amaq
repeHoca Teria MpH UCTIOIb30BaHIH YPaBHEHUH JUIsSI COKMMaeMo# U Hec)kumaeMoi cpeasl. Cuctema
YpaBHEHUI TMHAMUKH U TEIUIONEpEHOca MpH ynciax Maxa.

8. Temnonepenada B HEMOABHKHBIN cpernie, 3akoH Dypbe

Temonepenaya B HEMOABWXKHBIM cpene, 3akoH @Dypbe. 3akon Helorona-Puxmana. YpaBHeHue
TEIUIOIPOBOAHOCTH JUIsl HEIIOABUIKHON CPEIbl.

9. Teruonepenada npu Hanmuanu 3G PeKToB KOHBEHIINU

Temmonepenaya npu Hamuanu 3PGEeKTOB KOHBEHIMH. [losiBIIeHNE apXMMENOBBIX CHJI M ypaBHCHUS
JIBIDKEHUS C YUETOM apXUMeJoBbIX cuil. [locTaHoBKa 3aja4d JUIs OMMCAHUsS AMHAMUKU CPEbl TIpU
MaJbIx U3MeHeHUs X mioTHOoCTH. Kpurepuu Panes (R) u I'pacroda (Gr).

10. YcnoBue coxpaHenus Temia. [IpuMeHUMOCTh peleHuil, petakcanns

VYcnoBue coxpaHeHus Teruia. IIpuMeHHMOCTh pemeHuil, penakcanus. JlaMuHapHBIN MOrpaHUYHBINA
cioit 6e3 auccunanuu, 3QHEeKTUBHOCTD MPOTSHKEHHOCTH OXJIaXKAaeMbIX TIOBEPXHOCTEH.

Cemecrtp: 2 (Becennuit)



11. OxmaxkaeHue ¢ BBIAYBOM OXJIAXIAIOIIETro ra3a
3arpaaurtensHoe (MICHOYHOE) OXJIAXICHHE C BBIIYBOM OXJIaXKIAIOIIETO rasa.
12. 3aKoHBI U3Ty4YEHUS ISl TBEPIOTO Tea U ra3a. JimHa cBoOOIHOTO Mpobdera n3mydeHust

3aKkoHBl W3Iy4eHHs Ui TBEpAOro Tena M rasza. JlnumHa cBOOOIHOrO mpodera M3IyYeHHS.
OCOOEHHOCTH TEIJIOBOTO COCTOSHUS TOJIOCTEH C HM3JIyYaIOLUIUM Ia30M.

13. KpI/ITepI/IaJ'H:HBIC 3aBUCHUMOCTH JJIA TEem1000MeHa B orpaHcjoe

KpurepuanpHble 3aBUCUMOCTH Ul TEIUIOOOMEHA B IOTPAHCIIOE, MX AHAJOTUS C JAQHHBIMH IS
TPEHUS: IIEepOXOBaTOCTh, TypOyIeHTHOCTh. BimsHue uncna Pr u mepexoma k TypOylIeHTHOCTH Ha
TeruiooOMeH. KauecTBEeHHBIHM aHaIHU3 TEIUI00OMEHA Ha adpOIMHAMHYECKOM mpoduIe.

14. Jlyuncrsiii TeriooOMeH. JlydrcTbie MOTOKH SHEPTHH

Jlyuncteiii  TeruooOMeH. JlydmcThle TOTOKM SHEpPrHH, SPKOCTh, HHTEHCHUBHOCThH. [Iporecchl
OTpaXXECHHUSI U MONIOIIECHHUS.

15. O6texanue nunuHapa, 3aBucumMoctb Cw (Re)

Obrexanue nmmHApa, 3aBucuMocTh Cw (Re). Onpenenenne unciaa Nu npu oO0TeKaHUM HUIMHAPA,
3apucuMocth Nu(Re) u Nu(Re,) mpu o0Tekannu nuianHpa.

16. Onpenenstomnas poib CTPYKTYPBI TEUCHHS B 3aja4ax TeriooOMeHa

Omnpenenstomias poib CTPYKTYPBI TEUSHUS B 3a7adax TeruiooOMeHa. TemmnepaTypHbId TOTPaHHYHBIH
CJIOM, COOTHOIIIEHHWE MEXIYy TEIUIOBBIM M JTUHAMHYECKHUM CIOAMH. «AHajorusi PeitHonbracay», nieHa
WHTEHCU(UKAIINY TETUI000OMEHA, OXJIAXKICHUE JIOTIATKH TYpPOUHEI.

17. OpeOpennast TpyOa — TEIUIOOOMEH U TpEHUE.

Onucanne opeOpeHHOM TPyObl U TemI000MeHa MEKAY TPyOOii, ONTMCAaHUE CHIIBI TPEHHUS.

18. IIpumeps! peanu3anuy TEIIOOOMEHHBIX CHCTEM

[Ipumepsl peanu3anny TEMI000MEHHBIX CUCTEM. TerIoo0MeH Mpy NONEPEYHOM 00TEKaHUH TPYO.
19. TIpoueccel nepeHoca B TypOYJIGHTHOM IIOTPAaHUYHOM CJIO€

[Ipomeccrl mepeHoca B TypOyJISeHTHOM MOTPAaHUYHOM ciioe. JlmHaMudeckas 3ajada: pacrpeaesieHue
MapaMeTpoB B TIOTPAHUYHOM CIIO€, CTPYKTypa Pa3BUTOTO TYpPOYIEHTHOIO MOTPAaHWUYHOTO CIIOS,
JIAMUHAPHBIA TIOJCIION, «CKOPOCTh TPEHHS», JOTapu(PMHUUECKH Y4acTOK MPOQMIS CKOPOCTH,
BHEIITHUN CJIOM.

20. Pacnipenienenuie TeMmeparypsbl, BnusHue uncen Pr u Prt

Pacnpenenenue remneparypsl, BnusHue yucen Pr u Prt. BimsiHue mepoxoBaTocTy Ha AMHAMUYECKUE
U TEIUIOBBIE MTapaMETPHI B TIOTPAHCIIOE.

21. CrpyiiHoe 3arpaIuTenbHOE OXJIAXKICHUE

CrpyiiHOE 3arpaJuTeNbHOE OXJAKACHUE, aHaJIW3 CTPYKTYphl TEUEHHsi Ha OCHOBE TEOpPUU
TypOyJICHTHBIX CTPYHHBIX TEUCHUH.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS! MYJIETUMEANAIIPOEKTOPOM C HOyTOYKOM H 9KpaHOM, OeJIoi JOCKOH
(oHa ke — 3KkpaH) u (roMacTepaMu [UIsl JOTOJHUTEIbHBIX OSCHEHUH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Teopust aBHaIMOHHBIX ABUTaTEeH[ TeKCT]: TeOpHs JTOMAaTOUYHBIX MAIIMH : y4e0. s By30B; pek. [oc.
koM. P® /I1. K. Kazanmxkan, H. JI. Tuxonos;nox oonr.pen.I1.K.Kazanmxana .— 2-e uzz.,nepepad.u
jgon. — M. : MamunocTtpoenue, 1995 .— 320 c.
2. Mexanuka cromrHoi cpensl [Texct] / A. A. Unstomun .— M. : MI'Y, 1971 .— 248 c.
3. Teopus nmorpannyHoro cios [Texct] : [yue6. mocodue mis By308] / I. Lllnmuxtunr ; nep. ¢ Hem. I A.
Bonsnepra ; nog pea. JI. I. Jlofinguckoro .— 6-e u3n. — M. : Hayxka, 1974 .— 711 c.
4. Teopus TypOyneHTHBIX cTpyii [Texct]/mon pen. I'. H. Abpamosuua , -M., Hayka, 1984

JlononHuTenbHAs TUTEpaTypa
1. KonBekTuBHBIN niepeHoc B TermoooMenHnkax [ Texct]/A. A. XKykayckac, -M., Hayka, 1982
2. Tennonepenaua [Tekcr] : yaeOHuk amns By30B / B. I1. Mcadenko, B. A. OcumoBa, A. C. Cykomen .—
3-e u3n., nepepad. u nomn. — M. : Dueprus, 1975 .— 486 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEINITHAS TEXHOJIOTUS, OCHOBaHHAs Ha
JEMOHCTpaLUU TPe3eHTaLUI.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CtyneHT, u3yvaronmid qucuuiuinay "TeruiooOMeH B BO3IYIIHO-PEAKTUBHBIX JBUTATEISX'", TOJDKEH C
OZIHOW CTOPOHBI, OBJIAJETh OOIIMM MOHATHHHBIM aNNapaToM, a ¢ IPYroii CTOPOHBI, JOJDKEH HAyYUThCS
MPUMEHSATh TEOPETUIECKUE 3HAHUS Ha ITPAKTUKE.

B pesynbrare m3ydeHWs AWUCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICIICHUS, TOHSTHS,
aKCHOMBI.

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HapsbKEHHOW caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIEHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEH/I0BAHHOM JIUTEPATYPHI;

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWH, y4eOHOH M Hay4dyHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX JUISI CAMOCTOATEIHFHOTO — M3YYCHHUS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— MOJTOTOBKY K UG GEPEHIIUPOBAHHOMY 3a4ETy B dK3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENBHOW paboTOl CTylaeHTa ocymiecTBisieTcss B (opme
WHJIUBUTyaJbHBIX KOHCYIIBTALUH.

BaxHo 100UTHCA MOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPYIHCHUU W3Y4YCHUS OTIENBHBIX TEM, BOIPOCOB, CIEAYeT OOpaIarbesi 3a KOHCYJIBTAlUSAMH K
JIEKTOPY.

B ocennem cemecTpe KOHTPOJIb MPOU3BOAUTCS B (popme TudPepeHIINpOoBaHHOTO 3a4eTa, B BECCHHEM
cemecTpe B popMe IK3aMeHa.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€éMaTruka u (1)I/I3I/IKa

IIpO(l)I(l.]Ib NMOATOTOBKMU: ABI/IaLII/IOHHI:Ie TEXHOJIOI'H
dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH
kadeapa CUIOBBIX YCTAaHOBOK

Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

Pa3zpaGoTunk: C.IO. KpameHuHHUKOB, J-p TEXH. HayK, Mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-4 Crioco0eH ycrenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HayK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbprare usydenus aucuuiuinHbl «TernaooOMeH B BO3AYIIHO-PEAKTHBHBIX ABHIATENsAX» OOydarOIIUiCS

JIOJDKEH

3HAThb:

- OCHOBHBIC 3aKOHOMCPHOCTH, OMMCBIBAIOIINC MEPCHOC TCIUIA IIPpU BSaHMO,I[efICTBHH ropsa4cero nmoToka €

MOBEPXHOCTBHIO.
yMeThb:

- UCIIOJIb30BAaTh OCHOBHBIE COOTHOLLIEHMSI, ONIMCHIBAIOLIUE [IEPEHOC TeIlIa IPY B3aUMOAECHCTBUM [10TOKA
CO CTEHKOM, MTOJIb30BaThCsl COOTBETCTBYIOILEH JINTEPATypOil.

BJIaJeTh:

- IpueMaMu BLI60pa NMOCTAaHOBKHU 3aa49X JJI1 KOHKPCTHBIX paCUCTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

. Teuenue npu cBoOOmHOM KOHBeHIMHU. Yncna Panes (R) u I'pacroda (Gr).

. 3a/:[aqa Honbray3eHa (6] BepTI/IKaJIBHOfI CTCHKC.

. Onpe;[ensnoume napamMeTpbl U KPUTCPUHU B 3a1a4ax TermaooOMeHa JJIA HEC)KUMACMOM KHUAKOCTH.

. TeMnepaTypHLIﬁ HOI‘paHI/ILIHEJﬁ CHOﬁ, COOTHOHICHUC MCXKAY TCIIJIOBBIM U TUHAMHUYCCKHUM CJIOAMMU.

. «AHanorus PeﬁHOJ’IBL[C&», OCHa I/IHTeHCI/I(bI/IKaLII/II/I Temi000MeHa.

. 3aaya o TepMoMeTpe.

. 3amaya 00 oxJaxIeHUH (HarpeBe) CTCHKH.

. Obrekanue uniuHapa, 3aBucuMocts Cw (Re).

1
2
3
4
5
6. CBsI3b MEX/ly pacrupeieCHUsIMU TEMIIEPATYp U CKOPOCTEH B JaAMHUHAPHOM ITOTPAHUYIHOM CJIOE.
7
8
9
1

0. Onpenenenne uncia Nu npu o0TeKaHUH HWIMHAPA, 3aBUCUMOCTb Nu (Re).

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

Bonpocsr ans iuddepennmpoBaHHoOro 3a4era:

1. ABHAITMOHHBIN JBUTATENh — TerioBas MammHa. [ukiel Kapro u Bpaiitona, koagdunueHT n3obITKa
BO3/lyXa, YPOBHH TeMIIeparyp B aneMeHTax BP/I.

2. ABuanMoHHBIA JBUrarendb - cBi3b MexAy KIIJI W OCHOBHBIMH TEPMOJIMHAMUYECKHUMH U

ra3soAMHaMHU4CCKUMU ITapaMeTpaMu.

3. OCHOBHBIE MIPUHIIUIIBI OXJIXKACHUS. TepMOIUKIBL. J[Be MOCTAaHOBKHU 3aJ1aud OXJIAKICHUS.




4. 3axkon Dypne, kodahduiueHT Temonepenayn, 3akon Herotona-Puxmana.
5. YpaBHEHUE TEMIONPOBOIHOCTH ISl HENTOJABUKHOU CPEbL.
6. [locTanoBka 3a7a4 AJsl ypaBHEHHUs TeruionpoBoaHocTu. Murterpan [lyaccona.

7. 3amaun O CTyHeHbKE TEMIIeparypbl W MTHOBEHHOM HCTOYHHKE. [IpHMEHHMOCTH pelieHui,
penakcarus.

8. YpaBHEHHE SHEPTUU B THIPOANHAMHUKE.
9. IlocTanoBKa 33724 TIepeHOCA TeTIa TIPH UCITOJIb30BaHUN YPABHEHUN THIIPOAMHAMUKHY.
10. Ilepenoc Tera B HEC)KUMAEMOM kuIkocTu, M« 1.

Bompocs! ais sx3aMeHa:
1. AHanu3 pasmepHoOcCTeN A ciydas p=const, uncina Nu, Re, Pr.

2. JlamuHapHBIA TOTpaHWYHBIN ciol Oe3 auccunanuu, 3PQPEKTUBHOCTh NPOTIKEHHOCTH
OXJIQXKIAFOLIUX IOBEPXHOCTEN.

3. Brnusnue auccunanuu Ha Teronepenoc npu Re — 0 u Re — .
4. Pactipenenenue temneparypsl A Tedenus [lyazeitns.

5. Teuenne Kyatra, xputepuii Ec — Dxkepra.

6. Nu() nmpu oOTeKaHUH TWINHAPA.

7. Ilpoueccel mepeHoca B TypOyJIEHTHOM IOTpaHUYHOM cioe. JluHamuueckas 3agaqa: a)
pacripeneseHue napaMeTpoB B MOTPAHUYHOM CJIO€, CBSA3b TPEHHUS, K-Ta CONPOTUBICHUS U ITapaMETPOB
nono6ust; 0) TerutoBas 3amada, BiustHEE yucia Pr.

8. BimsHue TypOyJeHTHOCTH M Jpyrux (JaKTOpOB Ha IMHAMHYECKHE W TEIUIOBBIE MapameTphl B
HorpaHcioe.

9. KpI/ITepI/IaJH:HLIe 3aBUCHUMOCTH OJIA TerIooOMeHa B IOTrpaHcCJIoOC, UX aHaJIorusA € JaHHBIMH JId
TpCHUA; HICPOXOBATOCTD, Typ6yJ'IeHTHOCTB.

10. KauecTBeHHEBII aHANN3 TEIIOOOMEHA HA a’poOANHaMHUYCCKOM HpO(bHHe.

buner 1
1. TermooOMeH npu nonepeyHoM 00TeKaHuU TPyO.
2. Opebpénnas TpyOa — TEIUI00O0OMEH U TPEHHE.

buier 2
1. 3arpaaguTensHOE OXJIAXKICHHE C BBITYBOM OXJIAKIAIOIIETO ra3a.
2. CtpyitHOE 3arpaiuTenbHOE OXJIaKICHHUE.

burner 3
1. JIyuucTslii TeruiooOMeH. JIydnucTbie MOTOKU SHEPTUH.
2. 3aKOHBI U3IIy4EHUS 751 TBEPIOTO Tesa u ra3a. JyimHa cBobonHoro nmpobera n3imydeHus.

Kputepun onennBanus

Onenka ommyHo 10 OaymoB -  BBICTABISETCS  CTYIEHTY, I[IOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PELIEHUM.

Onenka oOmIM4HO 9 OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyUYCHHBIC 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.



OtmeHka Xopoto 6 0ajIoB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT ero, yMeeT NpUMEHSTh HOJIyYeHHbIC 3HaHHs Ha TPAKTHKE, HO JOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka Xxopomo 5 6auioB - BEICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HA€T Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NOJTyYeHHbIC 3HAaHHs HAa MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIY B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ylOBIETBOPUTENBbHO 4 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX TOHSITHH,
HapYILECHUS JIOTHYECKON MOCIIEI0BATEIbHOCTH B U3JI0KEHHU MIPOrPAaMMHOIO Marepuaia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBIETBOPUTENBHO 3 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIEeMy OIMMOKM B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBIH HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO CcOJep)XaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISICTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCHUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueaIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBezneHust 3k3amMeHa 00ydaroliumecss MOTYT IOJIb30BaThCsl MPOrPaMMON AMCLUIUIMHBL, a
TAKXE CIPABOYHOM JIMTEPATYPOH, BBIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JICKLIAMN.
JudepeHnrpoBaHHbIN 3a4eT NPOBOAUTCS MYyTEM OpPraHU3aLUH CHENUAIBFHOTO ONPOCa, IPOBOIUMOIO
B YCTHOU (hopMme.



