MHMHOBPHAYKH POCCHUH

(epepanbHoe rocyjapcTBeHHoe G10/)KeTHOe 0Gpa3oBaTe/IbHOe yUpeX/ieHHe BhICIIero 00pa3oBaHus
«BanTHiCKUH rocyAapcTBeHHbINH TexHuueckuii yaupepcuter «BOEHMEX» um. [I.®. YcruHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXKIAIO
[Hexan dakynbrera

Crpaxos C. O.

(roamuch) (0[]
« » 20__

PABOYAS ITPOI'PAMMA I CHUAITI/IMHBI
TEIUIONEPEJAYA B JTA3EPHOU TEXHUKE

HﬂHpaBﬂeHﬂE/CHEHﬂaﬂbHOCTb NOAroTOBKH

+h

PO

rll-/nporpaMM.’-l MOAr0TOBKH

YpoBeHB BBICIIIEro 00pa3oBaHust

®opma ofyueHus

®dakynbTeT

Beinyckalomas Kadegpa

Kadeapa-paspaborunk paGoueii nporpaMmsi

12.03.03 ®oToHHKa ¥ onToUH(POpMaTHKA

OnTounndop HHbIe CHCTeMbI

bakanaBpuar

Ounas

U NHopMaLMOHHBIX M YIIPABJISIOIUX CUCTEM

M1 JIASEPHAA TEXHUKA

N1 JIABEPHAA TEXHUKA

YACHI (o Ha/IMuMI0 BU/I0B 3aHATHII)

2 o

Eo A AYUTOPHBIE 3AHATHS CAMOCTOSITE/IbHASI PABOTA =

OE 3 =

=
o E = 2 = =) < = _ & 2 =
o = o = > 23 | g o 2 20 N°
Q Q S 4 = T 5 g £ 2 =3 e
5 g X =) o = & I9= <] = g < 3=
< = | &3 | X = 5 | 8E 2§ | & = a2 | HE
5 =& & = < =2 | B8 3 o g E e e
o E R 5 &% =5 | = g 5 =3 | g7
2] @)

E| <= | B s | £ | BRE g

S 2 2 X © =
3 6 4 144 68 34 17 17 76 0 0 76 5K3.

Cankr-IletepOypr
20 1



PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUM C TPEBOBAHUSAAMU ®EJEPAJIBHOI'O
TOCYJAPCTBEHHOI'O OBPA3BOBATEJIBHOI'O CTAHJAPTA BBICHIET'O OBPA3OBAHHSA (®I'OC BO)

IMporpamMmy cocraBui:

Kadenpa 11 JIABEPHASA TEXHUKA
Kucenes Urops AnekceeBud, K.T.H., [JOLIEHT, JOL|eHT

IMporpamma paccmMoTpeHa
Ha 3acefjaHMH Kadepbl-pa3paboTurka
paboueii mporpammel 1 JIASEPHASI TEXHUKA

JIUCT COI'JIACOBAHUA

12.03.03 ®oToHHKa U onTOMH(POPMATHKA

roz HaGopa rpymsr: 2024

3aBezyromuii Kadespoit Bopetimo A.C., A.T.H., pod.

IMporpamMma paccmMoTpeHa
Ha 3ace/laHMH BbITycKatollel Kadepel

N1 JIABEPHASI TEXHUKA

3asepytomuii Kadespoii Bopeiimo A.C., A.T.H., ipod.
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PABOYAS ITPOI'PAMMA I CIHAITI/IMHBI
TEIUIOIIEPEJJAYA B JIASEPHOM TEXHUKE

Pa3pennl paboyeii mporpaMmsl

1. IEJIN OCBOEHNSA AMCLATT/IMHBI

2. MECTO JUCIUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEP)KAHVE OJUCIHUTTJINHBI

4. @OPMbI KOHTPOJIA OCBOEHMA ANCHUITJIAHBI

5. YYEBHO-METOJWYECKOE 1 TH®OPMAILIMOHHOE OBECIIEYEHUWE JVCIUIIIVHBL
6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHIME OVCHUITIMHBI

IIpunoKeHus K paboyeii mporpaMme JUCLHUILIHHbI
o Ilpunoxenue 1. AHHOTaLWMs paboueli IporpamMmMbl

o [Ipunoxkenue 2. TexHomOruy v GOpMEI 00yUeHHsT
o Tpunoxenue 3. @oH/bI OLIEHOUHBIX CPEZCTB



1. E/IX OCBOEHMSA JUCIUITVINHBI

Llenbto 0CBOEHUS AUCLUIIMHBI SIBJISIETCS (JOPMUPOBAHHUE CJIeAYIOIMX KOMITETeHLMIA:

OIIK-1 — crioco6HOCTb MPUMEHSTL eCTeCTBeHHOHAyUHble 1 00LenHKeHepHbIe 3HaHUs, METO/bl MaTeMaTHUeCKOTo aHa/Iu3a 1 MOAE/IMPOBaHHUS
B WH)XKEHEDHOU [eTe/bHOCTH, CBSI3aHHOM C (DOTOHHBIMM TeXHOJIOTHsIMU 06paboTKM MH(OpMaIH, MPOeKTHPOBaHHWEM, KOHCTPYMPOBaHHEM U
TeXHOJIOTHSIMH TIPOM3BO/CTBA /1eMEHTOB, IPUOOPOB U cUCTeM (POTOHUKU U ONTOUH(OPMATHUKU

[ICK-2.1 — criocobHOCTD K aHa/IM3y TIOCTaBIeHHOM 3a/jauu NCCef0BaHui B 00/1acTy POTOHUKY U OMTOMH(OPMATUKH

TICK-2.3 — croco6HOCTb K pacyeTy, MPOeKTMPOBAaHUI0 M KOHCTPYMPOBAaHHIO B COOTBETCTBMM C TEXHUYECKHUM 3a[jdHMEM THIIOBBIX CHCTEM,
prOOpOB, /leTasiell U y3/10B HA CXeMOTEXHUUECKOM U 3JIEeMEHTHOM YPOBHSIX

@DOpMHUPOBAHHUIO KOMITETEHLIHI CITY>KUT JOCTIKEHHUe Cle/YIOLIMX pe3y/ibTaToB 00pa3oBaHus:
OIIK-1
3HAHUA:
- MEXaHM3MOB 1 3aKOHOB I1epeH0Ca TeII0BOI SHepruy;
- METO/|0B aHa/I13a MPOLIeCCOB TerIo0oMeHa;
- OCHOB MOJ€/IMPOBaHHUsI U METOAWK pacyeTa MpoLiecCoB TerioobMeHa;;
YMeHusi:
- HICTI0/Ib30BaTh METO/Ibl MaTeMaTHueCKOTro MO/Ie/IMPOBAHHSI /15 OTIMCAHMUs! [POLIeCCOB Terioo6MeHa;
- MICTI0/Ib30BaTh METOAMKH pacyeTa MpoLIeCCOB Terioo0MeHa;
- CTI0/Ib30BaTh METOAUKH OLIEHKH OCHOBHBIX [IapaMeTpOB TeII00OMEHHBIX alllapaToB;
- PacCUMTHIBaTh TEIUIOBOE COCTOSIHHE 3/IEMEHTOB KOHCTPYKLIMY NP Pa3/IMuHbIX criocobax repeHoca Tera;
HABbIKU:
- pacueTa TerIoBOro COCTOSTHYE /1eMEeHTOB KOHCTPYKLIMM MPH Pa3/IMUHBIX Criocobax rnepeHoca Ternna;
- OLIeHKH OCHOBHbIX TIapaMeTPOB TerIo0OMeHHbIX arllapaToB.
IICK-2.1
3HAHUSA:
- MEXaHM3MOB 1 3aKOHOB IlepeH0Ca TeII0BOi SHepryy;
- METOJIOB aHa/IH3a IPOLIeCCOB TeTJI000MeHa;
- OCHOB MOJe/IMPOBaHUsI U METOAUK pacyeTa MpoLecCoB TerioobMeHa;;
YMeHus:
- UCTI0/Ib30BaTh METO/bI MaTeMaTHUeCKOT0 MO/Ie/TMPOBAHKS Ji/1s OTIMCAHHsI MPOLIECCOB TerioobMeHa;
- UCI0JIb30BaTh METOJVKH pacueTa MpoLieCcoB TernnoobMeHa;
- UCIOJIb30BaTh METO/VKH OLIEHKH OCHOBHBIX ITapaMeTpPOB TeIIO0OOMEHHBIX arnapaTos;
- PacCUMTBHIBATh TEIVIOBOE COCTOSIHUE JIEMEHTOB KOHCTPYKLIMY MPH Pa3/IMUHBIX criocobax repeHoca Terna;
HABbIKU:
- pacyeTa TerjI0BOr0 COCTOSIHYE 3/IeMEeHTOB KOHCTPYKLMH MPH pa3/IMuHbIX Criocobax repeHoca Terna;
- OL|eHKM OCHOBHBIX [TapaMeTPOB TeTJI000MEeHHbIX armapaToB.
IICK-2.3
3HAHUs:
- MEXaHM3MOB 1 3aKOHOB [1epeHOCa TeII0BOM SHepruy;
- METO/0B aHa/I13a MPOLIeCCOB TerioobMeHa;
- OCHOB MO/Ie/IMPOBAHHUsI U METOAMK pacyeTa MpoLecCoB TerioobMeHa;;
YMeHusi:
- HICTI0/Ib30BaTh METO/bI MaTeMaTHueCKOTro MO/e/TMPOBAHHSI /15 OTTMCAHMs! MPOLIeCCOB Terioo6MeHa;
- MICTI0/Ib30BaTh METOAMKH pacyeTa MpoLIeCCoB TeryioooMeHa;
- UCIOJIb30BaTh METOJVKH OLIeHKH OCHOBHBIX I1apaMeTpPOB TeIJIO0OMEHHBIX alapaTos;
- PacCUMTHIBaTh TEIUIOBOE COCTOSIHKE 3/IeMEHTOB KOHCTPYKLIMU NP Pa3/IMYHBIX criocobax repeHoca Tera;
HABbIKU:
- pacyeTa TerioBOro COCTOSTHYE /1IeMEeHTOB KOHCTPYKLIMM MPH Pa3/IMYHBIX criocobax rmepeHoca Terna;
- OL|eHKM OCHOBHBIX IIapaMeTPOB TeIJIO0OMEHHBIX araparos.
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2. MECTO AU CHUII/INHBI B CTPYKTYPE OOII BO

Mucrunmza TEIUIOIIEPEJAUYA B JIASEPHOM TEXHUKE sip/isteTcs JMCLMILIMHOM 06A3aTebHOM yacTh 610Ka 1 porpamMme
TIOZITOTOBKU 110 HarpasyieHuto 12.03.03 domoHuka u onmouHgpopmamuka.

Copiep>kaHye JUCLIMIUIMHBI AB/SeTCs IOTMuecKuM npogospkenreM aucuuryive: @U3MKA, BBICIITAS MATEMATHKA.

Coep)KaHue [UCLWIUIMHBI SIBJISIETCS OCHOBOW [yisi ocBoenwsi mguciuuimd: OCHOBBI KOHCTPYUPOBAHUSI OIITUKO-
JJIEKTPOHHBIX U JIABEPHBIX ITPUBOPOB.

[TpeaBapuTenbHBIE KOMIIETEHLMH, ChOPMHUPOBaHHbIE ¥ 00YUArOLIerocs 10 Hayasa U3yueHus JUCLUIIIHHBL:

e OIIK-1 — CriocobeH NMpUMEeHSITh eCTeCTBEHHOHayYHbIe U 00I1jeHH)KeHepHble 3HaHMs, MEeTO/bI MaTeMaTHUeCKOro aHa/IM3a 1
MO/Ie/IUPOBAHUSI B MH)K@HEPHOM [1esiTe/IbHOCTH, CBSI3aHHOM € (POTOHHBIMH TEXHOJIOTUSIMK 06paboTKU MH(OPMALMH, TPOEKTHPOBAHUEM,
KOHCTPYHPOBAHMEM M TEXHOJIOTUSIMU TIPOM3BOACTBA 37IEMEHTOB, TPUOOPOB 1 CHCTeM (OTOHHKH ¥ ONTOMH()OPMATUKH

¢ OIIK-3 — CriocobeH npoBOAWTb 3KCIIepUMeHTa/IbHbIe UCCIeJoBaHUs U M3MepeHHsi, 00pabaTbiBaTh M NPe/CTaB/IATh [0/TyUeHHbIe [JaHHbIe C
yUeToM crieLiupKH U3MepeHHH B CUCTeMax U yCTPOUCTBaX (POTOHWKU M ONMTOMH(OPMATHKHI
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3. CTPYKTYPA U COJEP)XAHUE JUCHUII/INHBI

OO61ast TPyZ0eMKOCTb AUCLMIUIMHEI COCTaBsieT 4 3.e., 144 u.

3.1. Copeprxkanue (AUaKTHKA) JUCHUIUTHHBI

AyauTOpHBIE 3aHATHS =
B KOHTAaKTHOH (hopme g &
= @ 5 =
gg 5
- = e
o E o | £ S & £:
g E HauMeHOBaHHe Pa3/e/ioB H MAAKTHUYECKHUX eJHHHIY 8 E ] Z E‘ § g E\' E’ g B
< e 2 8 i | EE | EF | fg :
a = S & 38 A ] - = -
BE &) S& : o o
g = B % %
o Q Q
=] £
Pazpen 1. IpuHuumne! Tenjonepejaun. 3akoHbl nepexoca Tema. 1.1. CriocoGel
TepeHoca rersia 1.2 TEHJIOHPOBDL[HDCT!:, TI/I0THOCTH TETUIOBOTO MOTOKA. 3aKOH
3 6 TenIonpoBogHOCTH Pyphe. MeXaHH3MBI TerI0npoBogHOCTH. 1.3. KOHBEKTUBHbIH 8 2 2 0 0 6 20 20 0
TeriooGmeH. dopmynia HetotoHa-Prixmana. CBoG0/iHAsH H BBIHY)K/IeHHast
koHBekLyst. Koadduupent TeronposogHocTi. 1.4. PajualliOHHBIH Teroo6MeH.
3akoH Crecpana-Bonbivana. 1.5. TToHsTHe CI0XKHOTO Terioo6MeHa.
Paspen 2. OcHoBHbIe fuddep y Tem. 2.1
3 6 Hep: ™. 2.2. Y 2.3. SHepPruu. 14 4 4 0 0 10 20 20 20
2.4. Kpaesble ycnoBusi. I'pannunble ycnosus 1, 2, 3 u 4 pojja, HayabHble YCIOBHUS.
Pa3sjen 3. TensionpoBogHOCTH B TBEPABIX Tenax. 3.1. YpaBHeHue
TETJIONPOBOJHOCTH. (I)Oprl 3drMCH B pas3/IMYHbIX CHCTEMaX KOOpJHHAT. 3.2.
CTauuoHapHas{ TerJIoNpoBOAHOCTb. OAHOMCPHOC ‘TemriepatypHoe riojie B rjiocKkom,
L/TMHAPUYECKOM U C(HePHUYECKOM TeJle IIPU IPAHUYHBIX YC/IOBUSIX [IEPBOTO 1
3 6 TPEThLEro poja B OHO- U MHOTOC/IONHBIX CTEHKAX. TEHIIOH])OBD}Z[HDCTB npu 41 20 8 6 6 21 20 20 30
Ha/MuMK 0GBeMHOr0 MCTOYHHKA Teria. TeruIonpoBogHOCTh MPH MepeMeHHOM
K03 pHLIIeHTe TerUIONPoBoAHOCTH. 3.3. HecTalMoHapHast TeIUIONPOBOAHOCTb.
OGijee peliieHre HeCTAlHOHAPHOTO YPABHEHHS TerIONPOBOJHOCTH /ISt [/IACTHHEI.
T'pahrueckast WUTIOCTPALUsl HECTALMOHAPHOTO PACTIpe/ie/IeHHst TEMIepaTyp B
T1aCTHHE.
Paspen 4. KoOHBeKTHBHBIH Ter1006MeH. 4.1. YpaBHeHHst KOHBEKTHBHOTO
TeniooGMena. 4.2. Meroy Kapmana 0
TI0rpaHUYHOro C/105. MHTE]‘DE}II:HOE YpaBHeHHe JHHAMHYeCKOro norpaHu4yHoro
3 6 cnosi. Metoz TTonbrayseHa p it norp: 0 Closl. 50 27 14 7 6 23 20 20 30
VHTerpaibHble XapaKTepUCTHKH MOrpaHHYHOro c/iosi. OBILjast KpUTepHasbHast
3aBUCUMOCTD /1/1s1 pacyeTa KOHBEKTHBHOTO Teroobmena. 4.3. I/IH)KEHE])HME
opMyIBI 1151 pacyeTa KOHBEKTHBHOTO TeriooGMeHa. 4.4. TeryiooGMeH npi
BBICOKHX CKOPOCTSIX Ia30BOr0 10ToKa. O Temriepatypa OKKepTa.
Pazjen 5. PaananuoHHbIii Tenioo6MmeH. 5.1. OCHOBHBIE OnpejesieHus. 5.2.
OCHOBHbIE 3aKOHBI TIOIVIOLL|@HUS W U3/TYYeHHUS. 3akoH [1naHka. 3akoH CMelLeHus
3 6 Buna. 3akoH Crecana-Bonbijmana. 3akos Kupxroda. Mozenm abcomoTHO yepHoro 31 15 6 4 5 16 20 20 20
u ceporo Tejl. 5.3. TeriooBMeH U3/nyyeHHeM MeX/y TBep/bIMU TenamMu. 5.4.
Cnyqaﬁ COBMECTHOI'O KOHBEKTMBHOIO W JIyYHCTOIO Terioobmena. 5.5. TerioBoe
W3/ly4yeHHe rasos.
Bcero 3a 6 cemecTp 144 68 34 17 17 76 100 100 100
Bcero mo juc 144 68 34 17 17 76 100 100 100
3.2. AyAMTOpHBIi MPaKTHKYM
Ne Homep 1 HauMeHOBaHuUe pasjesia O6sbewm, aya.
Tema npakTUYeCcKOro 3aHATHSA
n/n JUCLIUIIUHBI 4acoB
Pemienue 3a71a4 CTAL[FIOHAPHO# TEIIOIIPOBOJHOCTH B MHOTOC/IOMHBIX
1 |Pazgen 3. TerionpoBOAHOCTh B TBEP/BIX 3
CTeHKax
Tesax. =
2 Pertenue 3aza4 HecTaLMOHAPHOM TeTIONPOBOAHOCTH 3
3 o PeltieHue 3a/1a4 KOHBEKTUBHOTO TeT/I00OMeHa 3
Pa3gen 4. KOHBeKTHBHBIN TETJIO0OMeEH.
4 Pacuet Teruio0OMeHHOr0 armapara 3
5 |Pa3gen 5. PagualiiOHHbIA TeTUI00OMEH. PeriieHue 3a/jau IyurCTOro TerioobMeHa 5
Bcero 3a 6 cemecTp 17
3.3. JIaGopaTopHbIii MPAKTUKYM
Ne Homep u HauMeHOBaHMe pa3sje/a Oo0newm, aya.
Tema J1a00paToOpHOro NpaKTHKyMa
n/n JMCL{UNTHHBI 4acoB
1 PerlleHue 3aZauM CTaLIOHAPHO# TerionpoBogHocTH B SolidWorks 3
Pa3gen 3. TernmonpoBogHOCTE B TBEPABIX Simulation
> Tejax. PellleHue 3aZ,auy HeCTalMOHApHOH TeruionpoBoAHocTH B SolidWorks 3
Simulation
" PertieHue 3aziaun KOHBEKTHUBHOTO TerioobMeHa B SolidWorks Flow
3 |Pa3gen 4. KOHBEKTUBHBIN TeTJIO0OMeEH. X R 7
Simulation
4 |Pasgen 5. PafualjioHHbBIN TErIo00MeH. PacueT cucteMbl oxiakaeHus1 Ha 6a3e 3meMeHTOB [lenbThe 4
Bcero 3a 6 cemecTp 17
3.4. CamocTosTenbHasA pabdora crygenrta (CPC)
Ne Homep 1 HauMeHoOBaHuUe pas3jesa O6bem,
Copepikanue yueGHOro 3a/jaHuUs
n/n JUCLUIIMHBI 4acoB
1 Pazpen 1. IlpuHOUIE Terionepesaduy.  (M3yueHre pesyCMOTPEHHBIX IPOrPAMMOM AWUIaKTHYe CKUX eIMHHL] TI0 KOHCTIEKTaM 6
3aKOHBI NepeHoca Teruia. JIeKLIM ¥ peKOMeH/lyeMOoH JIuTeparype
Paspen 2. OcuosHr1e V3ydeHue ripelyCMOTPeHHBIX ITPOrpaMMOH AUAKTHYeCKUX eUHHL] 110 KOHCIIEKTaM
2 |mubdepeHIMaTBHBIE YDAaBHEHUS e Y i el;m/ﬁ; eIl)woﬁ nHTepa P o A AHHHL 10
Ter1006MeHa. i P HAY! patyp
3 V3ydeHue rpelyCMOTPeHHBIX ITPOrpaMMOH AUAKTHUYeCKHUX eUHHL] 110 KOHCIIEKTaM 9
JIeKLIUI U peKOMeH/1yeMoi inTeparype
4 [ToaroToBKa K BBITIOJIHEHUIO U 3al{uTe 1abopatopHoii paboTsl «Perienue 3aaun 3
Pasgen 3. TerIonpoBogHOCTE B CTalMOHAapHOM TeronpoBogHoCTH B SolidWorks Simulation»
5 [TBEPAbIX Tesax. [MoaroToBKa K BBITIOJIHEHHIO U 3aljuTe 1abopartopHoii paboTs! «Perienue 3aaun 3
HecTalMoHapHoM TeruionpoBogHocTH B SolidWorks Simulation»
6 Boiro/iHeHHe WHAWBU/YaIbHOTO AOMAIIHEro 3aaHus U MIOATOTOBKA K 3aljuTe paboThbl 3
7 BeIno/iHeHHe WHAMBH/YaIbHOTO JOMALIIHero 3alaHus ¥ TIOAT0TOBKaA K 3aljuTe paboThl 3
8  |Pa3sgen 4. KoHBeKTHBHBIN Teruioo0MeH. |/3yueHue NpeyCMOTPEHHBIX TIPOrPAaMMON JUAaKTHUECKUX eJMHHUL] TI0 KOHCIIeKTaM 11
JIeKLIVH 1 peKOMeH/lyeMoM iuTeparype

6
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IToAroToBKa K BBITIOJIHEHUIO U 3aljuTe 1abopaTtopHoii pabots! «PelieHue 3afaun
9 . . . 4
KOHBEKTHBHOTO TeruioobmeHa B SolidWorks Flow Simulation»
10 BrInoiHeHYe MHAMBY/YalbHOTO JOMALlIHero 3alaHust ¥ TIOATOTOBKa K 3aiuTe paborel| 4
11 BhInosiHeHre UHAMBHAYaAILHOTO JOMALIHEro 3alaHus M MOArOTOBKA K 3aiuTe paboTel| 4
12 I/IBy‘-IEI;IHG HPEAyCMOTPEHHbIX HpOFpaMMOﬁ AAIAKTUYeCKHX eIMHUL] 10 KOHCIIeKTaM )
JIEKLWi 1 PeKOMeH/[yeMoii inTeparype
13 Pasgen 5. PaguaioHHbId TeryioobmeH. ([I0AroToBKa K BBINOMHEHUIO U 3alljUTe 1abopaTopHOi paboThl «PacueT cucteMsl 4
oxnaxzaeHus Ha 6ase 3neMeHTOB I1esbThe»
14 BrinonHexnue WHAWBHYa/IbHOT'O JOMAIIHEero 3a/jaHus 1 MOoAroTOBKA K 3alluTe paGOTLI 4
Bcero 3a 6 cemecTp 76
4. ®OPMBI KOHTPOJIA OCBOEHUSA TNCIIUITVINHBI
CEMECTP HEJE/I1 CEMECTPA
1 2 3 |4 5 6|7 8 9 |10 11 12| 13 14 15|16 17
6 Tecr | Tect | 13| Otu. mo JIP |AP| 13| Otu. o JIP | Tect |AP| Otu. mo JIP | 13| Tect| OTu. no JIP | /13| P | Bomp. Ok3
YcnoBHble 0603HaYeHUS:
e [IP — nuarHoctuueckasi paboTa;
e TecT —TecT;
o [13 — fomaliHee 3ajjaHue;
e Ortu. o JIP — otuet mo JIP;
¢ Bomp. OK3 — BONPOCHI K 9K3aMeHY.
Tekymuii KOHTPO/Ib YCIIeBaeMOCTH CTYAEHTOB IIPOBOJUTCS B AUCKPETHbIe BpeMeHHbIe MHTePBasIbl B C/Ie/yIoIuX (opmax:
JIMarHoCTHYeckKast paboTa;
TECT;
JlOMalllHee 3a/jaHue;
otuet 1o JIP;
BOTIPOCHI K 9K3aMeHY.
IIpoMe)xyToUHasi aTTecTalMsi IPOBOAUTCS B (hopMax:
9K3aMeH.
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5. YYUEBHO-METOJJUYECKOE Y TH®OPMAIIMOHHOE OBECIIEYEHUE
JACITATITAHBI

5.1. OcHOBHas uTeparypa Mo JUCLIMIUIMHE:

1. B. A. Babyk, A. ®@. JleoHos, I'. B. PoguioHoB. . CoopHUK 3agau no Terutonepegade. CII6.5I'TY "BOEHMEX" um. [I. ®. YctuiHoBa, 2018,

51 3K3.

2. B. A. Babyk, A. ®. JleoHog, I'. B. Poguonos. . C6opuuk 3agau o tervionepegade. CI16.5T'TY "BOEHMEX" um. []. ®. Yctunosa, 2018,
371 pec.

3. B. A. KyauHos, D. M. Kaprauios, E. B. CredaHtok. . TexHHuecKast TepMoZjiHaMKKa U Teruionepefada. M.: FOpaiit, 2011, 34 3ks.

4. B. B. HamjokuH. . TexHuueckas TepMOiMHaMUKa U Terjionepejada. M.: Beiciuas wkosna, 1980, 74 3k3.

5. B. B. Caxun, B. I1. Ilanumos. . Ternoniepegaua. CI16.BT'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2003, 114 k3.

6. B. I1. Vicauenko, B. A. Ocunoga, A. C. Cykomer. . Terionepesjaua. M.: OHeprouszar, 1981, 19 sk3.

7. W. A. Kucenég, C. FO. Crpaxos. . OCHOBBI MO/|e/IMPOBaHMs IIPOLieccoB TersioobmeHa B cpefie Solidworks. CIT6.BI'TY "BOEHMEX" um.

. ®. YcrtuHoBa, 2017, 52 3K3.
5.2. [lorioiHUTE/IbHAS IUTEpaTypa 1o AUCLUIUIMHE:
1. B. H. FOgaes. . Tenonepesaua. M.: Beici. k., 1981, 1 3k3.
5.3. Ileproguueckue U3faHuUs:
He TpeOyIoTCsL.

5.4. TlepeueHb pecypcoB UH(POPMAL[HOHHO-TEIEKOMMYHUKALIMOHHOM ceTH "VHTepHeT", HeOBXOAUMBIX [I/isi 0CBOEHUS JUCLIUTIMHBIL, 3/IEKTPOHHbBIE
O61O/IHOTEUHBIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHb;
2. http://library.voenmeh.ru/jirbis2 — ®yHnamenransHas 6ubmuoreka BI'TY « BOEHMEX» um. [1.®. YcTUHOBa;
3. https://urait.ru — O6pa3oBarensHas nardopma «FOpaiit». [Ij1s1 By30B U CCY30B..

CoBpeMeHHbIe TIPoGeCcCHOHabHbIe 6a3bl JaHHBIX:

1. https://rusneb.ru — HatmonaseHast snekrponHasi 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubmoreka « KubepyieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - [TonmHoTekcToBas 3neKTpoHHas 6ubnuoreka Poccuiickoro GoHza $hyHAaMeHTalIbHBIX HCCIe[JOBaHHH.

VHdopMaLOHHBIe CTIPaBOYHbIE CHCTEMBI:
1. Texakcrept — IH($OpMAaLMOHHbIH MOPTa/l TEXHUUECKOTo peryiupoBanus: Hopmbl, rpaBuia, cTaHAapThl PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - BJ] TOCToB co6cTBeHHO#1 reneparyu BI' TY
"BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncyasranTlIImoc- nHGOPMALIOHHBIN TTOPTAasI PaBoBOi HHGOpPMaLUH.

5.5. IIporpamMHoe obGecrieueHue:

1. SolidWorks 2015 RS5;
2. Mathcad Prime 3.1.

5.6. NHdopMalioHHbIe TEXHOIOTUU:

B3auMozeicTBre ¢ obyyvatoimucs nocpegcrsom SMOC Moodle BI'TY «BOEHMEX» um. [I.®. YcTuHOBa.
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6. MATEPUAJ/IbHO-TEXHUYECKOE OBECIIEYEHUE JNCHAIT/INHBI

6.1. JIeKiMOHHBIE 3aHATHUS:

CrieLMaIM3upOBaHHbIe TpeGOBaHUS 110 060PYAOBaHUIO OTCYTCTBYIOT; ayAMTOPHS C T0CAJ0YHBLIMUA MECTaMH I10 KOJIMUECTBY CTY/EHTOB;
Jl0CKa.

6.2. IIpakTHYeCcKHe 3aHATUA:
1. Mathcad Prime 3.1.

6.3. JIaGopaTopHbIe 3aHATHS:
1. SolidWorks 2015 R5.

6.4. ITpouee:

1. pabouee MeCTO MpETIOAABATENs, OCHAIEHHOE KOMITLIOTEPOM C J0CTYTIoM B VIHTepHET;
2. paboure MecTa CTYZ,eHTOB, OCHALlleHHbIE KOMITbIOTEPAMHU C JOCTYIIOM B VIHTEDHET, rpe/jHa3HaueHHbIe [/is pAOOThI B 371eKTPOHHOMN
obpa3oBare/bHOM cpefie.
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TIpunoxenue 1
K paGoueii nporpamMme JUCHHITHHBI
TEIUVIOITEPEJJAYA B JIABEPHOU TEXHUKE

AHHoTaIuA padoueii nporpamMMsI

Ouctpnmuaa TEIVIOMEPEJAYA B JIASEPHOW TEXHUKE siBiseTcs AUCHMTIMHON 06s13aTebHOM yacTu 610Ka 1 mporpamMmbl
TIO/ITOTOBKY IO HarpaeseHuto 12.03.03 domoHuka u onmouHgopmamuka. JucHumiyvHa peanusyercs Ha ¢akynasrere M VH(MOPMaLMOHHBIX U
ynpasnstonpx cucrem bI'TY "BOEHMEX" um. [1.®. Ycrunosa kadezpoii 111 JIASEPHAS TEXHUKA.

JlvcuuriiHa HarleneHa Ha pOpMHUpPOBaHUe KoMnemeHyull:
OIIK-1 crioco6HOCTb TIPUMEHSTh ecTeCTBeHHOHAyuUHble U OOILeHH)KeHepHble 3HaHHsl, METO/bl MaTeMaTHUeCKOTO aHajn3a U MOJe/IMPOBaHus B
VH)XeHepHOH [esTe/IbHOCTH, CBSI3aHHOW C ()OTOHHBIMU TEXHOJIOTHsIMM 00pabOTKM WHGOpMalK, NPOEKTHPOBaHHEM, KOHCTPYHPOBaHHEM U
TEeXHOJIOTUSIMU [IPOU3BO/CTBA /IEMEHTOB, TIPUGOPOB U CHCTeM (JOTOHUKU U ONTOUH(POPMATHKH;
TICK-2.1 criocoGHOCTh K aHa/IM3y MOCTaBIeHHOH 3a/laur UCC/Ie/j0BaHui B 06/1acTH (POTOHUKHU M ONTOMH(OPMATHKH;
IICK-2.3 crocobHOCTh K pacueTy, TNPOEKTUPOBAHHMIO M KOHCTPYHMPOBAHWMIO B COOTBETCTBHM C TEXHUYECKHUM 33/jJaHHeM THIIOBBIX CHCTEM,
nprubOpOB, JeTanel U y3/10B Ha CXeMOTEXHUYECKOM U 37IeMEHTHOM YPOBHSIX.

Copep>kaHue JUCLMIUIMHBI OXBAaThIBAeT KPYT BOIPOCOB, CBSI3aHHBIX C PaCUeToOM TeMIlepaTypHbIX 10/1el PY pa3/IMYHbIX THIAX TerioobMeHa.
ITporpamMmoii JUCHUIIMHEI TIPeyCMOTPEHBI C/IeAYIOIE BUBI KOHTPOJISA:

TeKymuii KOHTPO/Ib YCIIeBAeMOCTH CTY/|eHTOB [IPOBOJUTCS B JUCKPeTHbIe BpeMeHHble HHTepBasIbl B CIeYIOLUX hopMax:
e [MarHoCTHuecKas pabora;
* TeCT;
e JOMallIHee 3a/jaHue;
e oruet no JIP;
*  BOIPOCHI K 9K3aMeHY.

IIpoMe)xyTouHasi aTTecTalMsi IPOBOAUTCS B (hopMax:
¢ 9SK3aMeH.

OO61ast TPYAOEMKOCTb OCBOEHHSI [UCLMIUINHBI COCTaBsieT 4 3.e., 144 u. [IporpaMmoii AUCLUIUIMHBI TIPeAyCMOTPEHbI IeKLMOHHbIe 3aHsTus (34
u.), npakrrueckue 3anstust (17 u.), naboparopsiii npakTrkym (17 u.), camocrositensHas pabora cryzgenTa (76 u).
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TIpunoxenue 2

K paGoueii nporpamMme JUCHHITHHBI
TEIUVIOITEPEJJAYA B JIABEPHOU TEXHUKE

TEXHOJIOI'X 11 ®OPMbI OBYUEHWA

Pekomeﬂuaunn 10 OCBOEHHUI0 JUCLHUIUIUHBI /Il CTy[AeHTa

Tpy/0eMKOCTb OCBOEHHSI JUCLUIUIMHBI COCTaBsieT 144 u., 13 HUX 68 4. ayAUTOPHBIX 3aHATHH, ¥ 76 4., OTBe/JeHHBIX Ha CAMOCTOSITE/IbHYIO

paborty cTyzeHTa.

PeKOMEHJ:[aL[I/II/I TI0 pacripejejieHnto yqe6H0r0 BpPEMEHU 110 BHU[aM CaMOCTOSITe/TbHON pa6OTbI " pa3sfenaM AWCLUWIUVIMHBI IPUBEAEHBI B

Tabnuie.

KoHTpo/b OCBOEHMS AUCLIMIUIMHBI IPOU3BOAUTCS B COOTBETCTBUM ¢ ITono)KeHHMeM O TeKylleM, PyOe)XHOM KOHTpOJIe yCIIeBaeMOCTH U

TIPOME)KYTOUHOH arTecTaliii 00yYaromuXxcs.

@DOopMBbI KOHTPOJISI M KPUTEPUH OLIeHWBaHHs1 [IPUBe/ieHb B PUIOXKeHHH 3 K Paboueii mporpamme.

HaunmeHoBaHue paGoTbI PekomeHjiyeMasi iuTeparypa prm‘);nzxocu,
Paspen 1. IIpyHMnbI Tenionepesayy. 3aK0OHbI epeHoca Terlia.
B. B. HamjokuH. . TexHuueckasi TepMOZiMHaMMKa U Teluionepezava:
M.: Boiciias mikona, 1980 (I'nasa 22.)
B. A. KyauHos, 3. M. Kaprauos, E. B. Credantok. . TexHuueckast
V3ydeHue rpelyCMOTPeHHBIX ITPOrpaMMOit TepMOJMHAMUKA ¥ Terutornepenaua: M.: FOpaiit, 2011 (Pa3zen 2.
IaKTHUeCKUX e/[HHUL] [0 KOHCIIeKTaM JIeKLUH 1 Inasa 1.) 6
peKoMeH/[yeMoii iuTepaType B. II. Vcauenko, B. A. Ocunoga, A. C. Cykomer. . Teronepezaua:
M.: Oneprouszart, 1981 (I'masa 1,4,15.)
B. B. Caxun, B. I1. lllamumos. . Teronepepaua: CI16.BI'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2003 (I'1aBa 1.)
Wroro o pasgeny 1 6
Pa3pgen 2. OcHoBHbIe AuddepeHIMaIbHbIE YPAaBHEHHs Tel/I000MeHa.
B. Il. McaueHko, B. A. Ocuriosa, A. C. Cykomer. . Terionepezaua:
M.: Oneprouszart, 1981 (I'nasa 4.)
B. A. Kygusos, 3. M. Kapramos, E. B. Credantok. . TexHuueckast
3yueHue npesyCMOTPEHHBIX POrpaMMOM TepMOZMHaMUKa U Teruiornepesiaua: M.: FOpaiit, 2011 (Pa3gen 2.
UAKTUUeCKUX e/JUHUL] TI0 KOHCIIeKTaM JIeKLUH U I'nasa 8.) 10
peKOMeH/IyeMoi uTeparype B. B. Caxus, B. I1. Illanumog. . Terutonepegaua: CII6.BT'TY
"BOEHMEX" um. 1. ®. YcruHoBa, 2003 (I'1aBa 1,2.)
B. B. HamokuH. . TexHuueckast TepMOAMHAMUKa U Telljionepejava:
M.: Briciias mikona, 1980 (I'naa 22.)
Woro no pasgeny 2 10
Paspen 3. Ten1onpoBogHOCTD B TBEPABIX Te/aXx.
VisyueHne npejlyCMOTPEHHbIX Nporpammoii B. B. Haujokus. . TexHuueckasi TepMOJMHAMUKA U TeTIONepe/jaua:
[MJAKTHYCCKUX e/{MHHLL 110 KOHCIIeKTaM JIeKLM 1 M.: Beiciiast mkosia, 1980 (Tasa 23, 24) 9
PEKOMEH/IyEMOH JINTEpAType B. A. Babyk, A. ®@. JleoHos, I. B. PoguoHoB. . C60pHUK 3aau 1o
TTOATOTOBKA K BBITO/IHEHHIO 1 3aILUTE JIa00PaTOpHOH terutonepesaue: CI16.BT'TY "BOEHMEX" um. [I. @. YcTuHOBa,
paboTh! «PerieHue 3ajaun CTallMOHAPHOU 2018 (I'naga 2, 3) 3
rerionposoaHocTy B SolidWorks Simulation» B. A. Kyaunos, 3. M. Kapraiuos, E. B. Credantok. . TexHnueckast
[MozAroToBKa K BBITTOJTHEHUIO U 3aljuTe 1ab0paTopHOM TepMOJMHAMUKA U Terutornepesaua: M.: FOpaiit, 2011 (Pa3zen 2.
paboThl «PeliieHre 3a/jauu HeCTallMOHAPHOU I'naga 3.) 3
TeronpoBofHOCTU B SolidWorks Simulation» B. I1. Ucauenko, B. A. Ocurnoga, A. C. Cyxkomer. . Terionepezaua:
BoinosnHeHre MHAUBUYA/IBHOTO OMALLHEro 3aiaHusl U M.: Sueprouspar, 1981 (I'nasa 2.) 3
MOArOTOBKA K 3alL{iTe paboThl W. A. Kucenés, C. 0. CtpaxoB. . OCHOBbI MOZle/TMPOBaHHUs
BhLINO/HeHHe HHMBHAYaILHOTO JOMALIHEro 3a4aHHs 1 HPPHECCOB TEI'IJ"I‘OO6MeHa B cpezie Solidworks: CII6.BI'TY
TIO/FOTOBKA K 3aLijTe paGoThI BOEHMEX" um. /1. ®. YcruHosa, 2017 (JIP1, JIP2) 3
Wroro no pasgeny 3 21
Pa3paen 4. KoHBeKTHBHBIN Teni000MeH.
3yueHHe MpeyCMOTPEHHBIX TPOrpaMMoit WM. A. Kucenés, C. 0. CtpaxoB. . OCHOBbI MO/le/IMPOBaHusl
IMIAKTHYeCKUX e/IMHHL] TI0 KOHCTIeKTaM JIeKLMi 1 nipoLieccoB TervioobmeHa B cpeie Solidworks: CII6.BI'TY 1
PeKOMeH/IyeMoii TUTepaType "BOEHMEX" um. [I. ®. YcruHosa, 2017 (JIP3.)
B. H. FOpaes. . Terionepesiaua: M.: Boiciu. k., 1981 (I'aBa 24-
IMoaroToBKa K BBITIOJHEHHIO 1 3alLjiTe JlabopaTopHOi 29.)
pabote! «PelleHue 3a/a41 KOHBEKTMBHOIO Terioo0MeHa B| B, B. HaijokuH. . TexHuueckast TepMOAAHAMUKA U Teljionepezava: 4
SolidWorks Flow Simulation» M.: Boiciuas mikona, 1980 (I'nasa 26,27)
BRINONHeHHe MHANBU/YANBHOTO AOMALIHETO 3a/iaHus 1 B. A. KyguHos, 3. M. Kaprauos, E. B. CTed)afl}OK. . Texnuyeckas
TOATOTOBKA K 3aLIjiTe paGoTEI TepMOJMHaMUKa U Terionepesada: M.: FOpaiit, 2011 (I'naBa 8.) 4
B. A. Babyk, A. ®@. JleoHos, I. B. PoguioHoB. . C60pHUK 3aau 1o
Beironsenye MHAMBH/YaIbHOTO JOMALIHEro 3aaHus 1 terutonepesade: CI16.BT'TY "BOEHMEX" um. [I. @. YctuHOBa, 4
MOJTrOTOBKA K 3aliTe paboThI 2018 (I'naa 4.)
Wroro no pasgeny 4 23
Pa3zjen 5. PajAanjMOHHBIN Terio00MeH.
V3yueHue npeslyCMOTPEHHBIX IPOrpaMMOH
[M/IAKTMUECKHX e/IMHMUL| TT0 KOHCIeKTaM JIeKLHil 1 B. I1. VcaveHko, B. A. Ocuriosa, A. C. Cykomer. . Teryionepeziaua: 8
DeKOMeH/IyeMoit uTepaType M.: DHeprouzzar, 1981 (I'taBa 15-17.)
= B. B. HamjokuH. . TexHuueckasi TepMOZiIMHaMMKa U Telionepezava:
IMoAroToBKa K BBITIOJIHEHHIO 1 3alljiTe J1abopaTopHOM .
pabothbl «PacueT cucTeMbl oxsaxjeHus Ha Gase M.: Bricma mkona, 1980 (I'nasa 29.) 4
S B. A. Babyk, A. ®. JleoHos, I'. B. PozrioHoB. . COOpHUK 3aay 1o
terionepesaue: CI16.BI'TY "BOEHMEX" um. [1. @. YcTHHOBa,
BeImnonHeHe MHAWBY/YaNnbHOTO AOMAILHEeTo 3a/laHus 1 2018 (Taga 5.) 4
MOATOTOBKA K 3alLjiTe paboThl

11
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Wroro no pasgeny 5 | 16 |
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TIpunoxenue 3
K paGoueii nporpaMme JUCHHITHHBI
TEIUVIOITEPEJJAYA B JIABEPHOU TEXHUKE

®OH/] OIIEHOYHBIX CPEJICTB

CDOH,E[ OLI€HOYHBIX CPeJCTB, ITO3BOJIAIOILE OLIEHUTb pe3y/bTaTbl 06yquH;[ 110 AaHHOﬁ AUCLHUIUIMHE, BK/IFOUAOT B cebs:

e MarHOCTHYeCKas pabora
e BOIPOCHI K 3K3aMeHY;

® TeCT;

e JOMalllHee 3aflaHue;

e oruet no JIP;

® 5K3aMeH.

Kpurtepuu orjeHuBaHHus

JluarHoctuyeckas padora
[JnarHoctuueckast pabora npoBogutcst B popme tecta B O1OC Moodle:

* TIpU NTPaBUILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTeCcTarys;
* TIpY NPaBUILHOM OTBeTe Ha 60% BONpoCoB U Oortee - aTTecTalys.

Bonpoce! K 3k3amMeHy
[lepeueHb BONPOCOB K 3K3aMeHy IpeZcTrasieH B YMK.

Tect
TecTbl BK/IIOYAIOT B Ce0st 5 BOMPOCOB T10 Marepyasam JeKLyil. Bpemst Ha BbIMO/IHEHYEe TeCTa - 3 MUHYTBI. [IJIst T0/IyueHust 3aUeTa 1o TecTy
HeO6XOAI/IMO OTBETUTH INPABHU/IBHO Ha UeThbIpe BOIIPOCa U3 IIATH.
https://moodle.voenmeh.ru/mod/quiz/view.php?id=25714
https://moodle.voenmeh.ru/mod/quiz/view.php?id=27902
https://moodle.voenmeh.ru/mod/quiz/view.php?id=27903
https://moodle.voenmeh.ru/mod/quiz/view.php?id=30106
https://moodle.voenmeh.ru/mod/quiz/view.php?id=30476
https://moodle.voenmeh.ru/mod/quiz/view.php?id=30592

JlomaliHee 3afaHue

Pelienyist oMaliHyX 3a/jaHKM NPe/ICTaB/SIOTCS B IIeUaTHOM MM PYKOITMCHOM dopme. [lormycKaeTcs BBITIONIHEHHe PacyeToB «BPYUYHYHO»
WY UCTIO/Ib30BaHUe CHCTeM aBTOMaTH3aljii MareMaTH4YecKuX pacyeToB. Kaxx/joe 3aziaHue cofep>KUT Habop UCXO/HBIX [JaHHBIX B COOTBETCTBUM C
TeMO} MHZIMBH/lya/IbHOIO 3a/aHusl.
Kpurepuu oLieHMBaHUA:
JlomaliHee 3a/laHie CUMTAETCs BLINOIHEHHBIM YCIIeLIHO (TPUHUMAaeTCs) NPY C/IeZlyIOIUX YCIOBUSX:
* IpaBU/ILHOE BBINOTHEHKe BCeX MyHKTOB (3afau), peJlyCMOTPeHHBIX 3a/jaHKeM;
* IpaBUJIbHOE 0()OpMIIeHYe BCeX Pe3y/IbTaToB B COOTBETCTBUY C TPeOOBaHUSIMU rOCYJAPCTBEHHBIX CTaH/aPTOB.

Otuer no JIP

OtueTsl 110 1a6OpaTOpHBIM paboTam TIPeACTaBISIOTCS B [IEYaTHOM B/l B (hopmare, pejyCMOTPEHHOM I11a6/I0HOM OTUEeTa 110
nabopaTtopHo¥ paboTe, UK PyKOMUCHOH (opme. J[0MyCKaeTCst BHITIOTHEHUE PACUETOB «BPYUYHYH0» WU UCIIO/Ib30BaHWEe CUCTEM aBTOMAaTU3al[uK
MaTeMaTHUYeCKHMX pPacueToB. 3aljyTa OT4eTa MpoXoAuT B (hopMe [J0K/Ia/ia CTy/IeHTa 10 BBINOJTHEHHO!N paboTe ¥ OTBETOB Ha BOIPOCHI
TIpernozaBarerisl.
OTueT He MOXKET OBbITh MIPUHSAT U MOAJIEXKUT J0paboTKe B CIyvae:
* OTCYTCTBUSI HEOOXOMMBIX PasziesioB;
* OTCYTCTBUSI HEOOXOMMOT0 rpadMuecKoro MaTeprana;
* HEKOPPEKTHOI 06paboTKH Pe3y/IbTaToB.

OK3amMeH

K 3K3aMeHy [J0MyCKalOTCs CTY/IeHThI, KOTOPbIe YCIEelLHO CAald BCe JOMAlHKe 3a/laHusl, TpeyCMOTpeHHble paboueii mporpaMMoi,
BBITIOJTHU/IH J1Tab0paTopHbie PabOThI M CAATH OTUETHI, CAATd BCE TECTHI.
DK3aMeH MPOBOJUTCS B YCTHOM (opMe 1o GrsieTaM, BbIJAHHBIM TIpernozaBaTtesieM. CTyIeHT JO/DKeH MOATOTOBHUTh, TIO/Ib3YSICh KOHCIIEKTOM,
COCTaB/IeHHBIM 110 MaTepyanaM Kypca, OTBeT Ha [jBa BOIlpoca.
OrleHKa «OTJIMYHO» CTaBUTCSI, €CJIN OTBET SIB/ISIeTCSI TTOJTHBIM U TIPaBU/IbHBIM. Matepuras U3/0KeH B OIpe/ie/IeHHOH JToruuecKoi
0C/Ie[IOBaTe/IbHOCTH. [Ipy OTBETE Ha AOTOIHUTETbHBIE BOMPOCKI CTYAEHT M0Ka3asl 3HAaHHe OCHOBHBIX TTOHSITHI 1 3aKOHOB TEOPHH TerioobMeHa.
OILIeHKa «XOPOLIO0» CTABUThCSI, €CJTU OTBET SIBJISIETCS TIOJTHBIM U TIPABUJIBHBIM, TIPH 3TOM JIOTTYILeHbI HeCYIIIeCTBEHHbIE OLIMOKU, UCTIPABIeHHbIE
T10Cjle HaBOASIIMX BOIIPOCOB Ipernozasaresist. [Ipy oTBeTe Ha Z0MOHUTE/IbHbIE BOIIPOCH! CTYJEHT AeMOHCTpUpYeT [IOHMMaHie OCHOBHOTO
conepkanus yuebHoro marepuana. CTyZeHT CB0OOHO OPUEHTHUPYETCs B MaTepHasie, U3/I0)KeHHOM B KOHCITEKTE.
OLieHKa «y/J0BJIETBOPUTEILHO» BBICTABISIETCSI, €C/IA CTYAEHT 00HAPY)KMBAET 3HAHHE U MIOHUMAHKe MaTeprasa Kypca, HO U3/iaraeT Marepuat
HETIOJIHO U JJOMYCKaeT CylieCTBeHHbIe OIMOKY B (POPMY/IMPOBKE OCHOBHBIX TIOHSTHI M 3aKOHOB TeOpUH TeryioobMeHa. OTBeT Ha
[IOTIO/IHUTE/IbHBIE BOMPOCHI BI3bIBAET Y 9K3aMEHYeMOro 3aTPYJHEHHs UK COZePXKUT OLIMOKM, KOTOPble OH MOXKET MCIIPAaBHUTh TOC/Ie HAaBOASLMX
BOIIPOCOB.
O1leHKa «Hey/[0BIeTBOPUTETEHO» BBICTABISIETCS, €CJTU MPU 0TBeTe 0OHapy)KeHO HEeTIOHMMaHKe OCHOBHOTO COZlep)KaHus yueOHOro MaTepuasia Uik
JIOTyIIIeHBI Cyll{eCTBeHHbIe OIIMOKM, KOTOpbIe YUallUiicsl He MOXKeT MCIIPAaBUTh MPU HABOZSLIMX BOIIPOCAX MpernozaBareris.
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INacropt oH/a OLIEHOYHBIX CPEJICTB

KYPC

CEMECTP

HanmeHoBaHMe pa3je/oB U
AUAKTHYECKUX eHHHI]

BCEI'O

AynuTopHBIe 3aHATHSA B
KOHTAKTHOMH (hopme

BCEI'o

Jlekuuu

JlaGopaTopHbIii
MPaKTHKYM

IIpakTHueckue
3aHATUA

CamocTronTe/bHasA
pabora crygenToB

dopmupyemas
KoMmmneTreHuus, %

OIIK-1

IICK-2.1

IICK-2.3

HAMMEHOBAHUE
OLEHOYHOI'O CPEACTBA

Paspen 1. IIpyHIMnbI Tenionepejayuu.

3aKoHBI nepeHoca Temnsia.

N
(=)

o

Tecr,
Bonpocs!
K
9K3aMeHy

Paspaen 2. OcHOBHbIE
muddepeHHaIbHbIe ypaBHEHUS
Tenuioo0MeHa.

14

10

20

20

20

Tecr,
Bonpocs!
K
5K3aMeHy

Pa3pen 3. TensionpoBoJHOCTE B
TBep/bIX TelaX.

41

20

21

20

20

30

Borpockl
K
JK3aMeHy,
Otuer no
JIP,
[omariiHee
3aJaHue,
Tect

Pazpen 4. KoOHBeKTHUBHBIN
Ter1000MeH.

50

27

14

23

20

20

30

Bonpocs!
K
9K3aMeHy,
Oruet 1o
JIP,
JomaliHee,
3ajiaHue,
Tect

Pasgen 5. PaguanyoHHbIN
TeriooomMeH.

31

15

16

20

20

20

Bomnpocsl
K
JK3aMeHy,
JlomaliHee,
3ajiaHue,
Tecr

Bcero 3a 6 cemecTp

144

68

34

17

17

76

100

100

100

Bcero no gucHumiMHe

144

68

34

17

17

76

100

100

100

14
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OIIK-1

Kpurtepuu orjeHuBaHus

Bonpocbt omkpbimozo muna:

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

PacnpeneneHne TeMIiepaTypsl B ILIOCKOH CTEHKE B JaHHBIH MOMEHT BPeMEeHH HMeeT
3aBHCHMOCTB BHIa T (x) = 10 - e* + 300. Hauamo KoOpIHHAT pacroiaraeTcsa Ha
BHYTpPeHHel cTOpoHe CTeHKH. TolnmuHa creHKkH 10 MM, TeIUIONpOBOAHOCTE MaTepHalla
cTeHkH 200 BT/M/K. OnpeleuTk INIOTHOCTE TEIUIOBOr0 MIOTOKA Ha BHENIHeH CTOpOHe
CTEHKH. B OTBeT 3ammcars MOAY/Ib TEILUIOBOI'O IIOTOKA B Br/™’, OKPYITIEHHBIH 10 [Ie/I0r0
YHCTA.

Pacripesiennenre TeMnepaTypsl B IUIOCKOH CTEHKE B JaHHBIH MOMEHT BpeMEHH HMEET
3aBHCHMOCTE BHIa T'(x) = 20+ e* + 300. Hagaio KoopAHHAT paclioilaraeTcs Ha
BHYTpPEHHEH CTOPOHE CTeHKH. TOIIHHA CTeHKH 10 MM, TeIUIONpOBOAHOCTh MaTepHalla
crerkd 200 BT/M/K. OnpeieTHTE MIIOTHOCTH TEIUIOBOTO ITIOTOKA HA BHEMIHeH CTOpPOHe
CTeHKH. B OTBeT 3aIlHCaTE MOy TEILIOBOTO IIOTOKA B BT/M’, OKPYTIEHHEIH 0 eI0ro
9HCTIA.

Pacnipenennenne reMiiepaTypel B IULIOCKO# CTEHKE B JAHHBIH MOMEHT BpeMeHH HMeeT
3aBHCHMOCTE BHIa T (x) = 30 - e* + 300. Hauaro KOOpJHHAT pacroliaraeTcs Ha
BHYTpeHHeH CTOpOHe CTeHKH. TOIIHHA CTeHKH 10 MM, TeIUIONpOBOJHOCTE MaTepHasa
crerkd 200 Br/M/K. Onpeie/TuTh INIOTHOCTh TIUIOBOTO IIOTOKA Ha BHEIIHEH CTOpOHe
CTeHKH. B OTBeT 3ammcaTh MOIYIIb TEIUIOBOTO IIOTOKA B Br/M’. OKPYIJIEHHEIH J0 [e10ro
YHCIIA.

PacrnipenienneHne TeMIepaTypsl B IUIOCKOH CTEHKE B JaHHBIH MOMEHT BpeMEeHH HMEeT
3aBHCHMOCTE BHIA T(x) = 40 - e* + 300. Hauaro KoopJHHAT pacioiaraeTcs Ha
BHYTPEHHEH CTOPOHE CTeHKH. TOIIIHHA CTeHKH 10 MM, TeIUIONpOBOAHOCTh MaTepHalla
creHkd 200 B1/M/K. OnpenennTs MIOTHOCTE TEILIOBOTO ITOTOKA Ha BHeIlHel CTOpoHe
CTeHKH. B OTBeT 3aIHcaTh MOTYIh TEIIOBOTO IIOTOKA B BT/M’, OKPYT/ISHHEII 0 IIEI0ro
gHCIIA.

Pacnpenenenne reMiieparypel B ILIOCKOI CTEHKe B JaHHBIH MOMEHT BpeMeHH HMeeT
3aBHCHMOCTE BHIa T'(x) = 50 - e* + 300. Havamo KOOpAHHAT pacroiaraeTcs Ha
BHYTpPeHHeH CTOpOHe CTeHKH. ToImuHa cTeHKH 10 MM, TeIUTONPOBOAHOCTE MaTepHalla
cTeHKH 200 Br/M/K. OnpeJendTs INIOTHOCTE TRIUIOBOIO IIOTOKA HAa BHEIIHeH CTOpOoHe
CTeHKH. B OTBeT 3amicaTh MOAY/Ih TEIIOBOTO IOTOKa B BT/M°, OKpYTIIEHHEIIT 10 IeI0r0
YHCIIA.

Pacrnpenienenne TeMmepaTypsl B ILIOCKOH CTeHKe B JaHHBEIH MOMEHT BpeMeHH HMeeT
3aBHCHMOCTE BHIa T (x) = 60 - e* + 300. Hauato KOOpJHHAT pacIolaraeTcs Ha
BHYTPEeHHeH CTOPOHe CTeHKH. TOIIIHHA CTeHKH 10 MM, TeIUIONpOBOAHOCTh MaTepHalla
crerkd 200 BT/M/K. OnpenenuTs MIIOTHOCTE TEIUIOBOTO IIOTOKA HAa BHEIIHeH CTOPOHe
CTeHKH. B OTBeT 3ammHcaTh MOZY/Th TEIUIOBOTO IIOTOKA B BT/M’, OKpYT/IEHHBII 110 IIETT0To
gHCIIA.

PacnpezienieHHe TeMItepaTypel B ILIOCKOI CTeHKe B JaHHBIH MOMEHT BpeMeHH HMeeT
3aBHCHMOCTE BHIA T(x) = 70 - e* + 300. Hauamo KoOpAHHAT pacmoiaraeTcs Ha
BHYTpPeHHeH CTOpOHe CTeHKH. ToImHHa cTeHKH 10 MM, TeIUTONpoBOAHOCTE MaTepHala
creHKH 200 Br/M/K. OnpeJenuTs INIOTHOCTE TRIUIOBOI'O IIOTOKA Ha BHEIIHeH CTOpOoHe
CTeHKH. B OTBeT 3aIHcaTh MOZIY/Th TEITOBOTO IOTOKA B BT/M®, OKpYTIIEHHEII! 10 IeI0ro
YHCIIA.
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Ne 9

Pacnpeiennenne TeMneparypsl B IUIOCKOH CTeHKe B JaHHBIH MOMEHT BpEMEHH HMeeT
3aBHCHMOCTE BHIa T (x) = 80 + e* + 300. Hauano KOOpHHAT pacmoiaraeTcs Ha
BHYTPEHHEH CTOPOHE CTeHKH. TOIMIHHA CTeHKH 10 MM, TeIUIONPOBOAHOCTE MaTepHala
creHkH 200 BT/M/K. OnpenennTs MIOTHOCTE TEIUIOBOTO MIOTOKA HA BHEMIHEH CTOPOHe
CTeHKH. B OTBeT 3aImHcaTh MOIY/Th TEIUIOBOTO IIOTOKA B BT/M’, OKPYT/IeHHSII 10 IIeTI0ro
YHCIIA.

[laiiTe onpeziesieHye MpoLiecca TernIoNpOBOSHOCTH

Ne 10 [laiiTe orpezesieHre MpoLecca KOHBEKTHBHOTO TeruioobmeHa

Nel

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Bonpoct,z 3aKpblmo2o muna:
KakoBa Pa3sMepHOCTb Y/Ze/JIbHOTO TEIJIOBOI'O ITIOTOKa

Bapuanmbt omeema:
[BT/MA2]

[x]

[Br]

[B1/MA3]
ITporieccel epeHoca Teria 6e3 mepeHoca Macchl 3T0

Bapuaxmbi omeema:
TennonpoBogHOCTb, U3/Ty4YeHue
Ten0mpoBOAHOCTH, KOHBEKLIUS
KoHBek1si, u3myueHve

KoHBeK1ys1, U3/yueHue, TerJIoNnpOBOAHOCTh
Yro Takoe Temrieparypa

Bapuaxmbi omeema:

Mepa KMHeTH4eCKOH SHepriy XaoTHUeCKOTro [IBY)KEHHs] MUKPOYACTHL] BelljeCcTBa
Mepa noTeHIMaIbHONM SHEPTUY MUKPOUACTHIL] BelljecTBa

Mepa X1MI4eCKOH SHepriy MUKPOYacTHL] BelljeCTBa

Mepa rpaBUTALMOHHOM HEPriH MUKPOYAaCTHL] BellleCTBa
TemmepaTypHoe 11071€ 3T0

Bapuanmbt omeema:

3HaueHMs TeMIlepaTypbl ¥ KOOPJUHAT TOUeK MPOCTPAHCTBA B KaK/IbIii MOMEHT BpeMeH!
[Torne Touek MPOCTPaHCTBA C 3alaHHOW TeMITepaTypoi B KaXKZbIi MOMEHT BpeMeHH!
3HaueHust TeMIepaTyphbl ¥ KOOPZMHAT TOUeK MPOCTPAHCTBA

ITone Touex MPOCTPaHCTBA C 3aflaHHOM TeMIlepaTypoi
YpaBHeHHe TeTIONPOBOAHOCTH SIB/ISIETCS YaCTHBIM C/TyyaeM ypaBHEeHHUsI

Bapuanmbt omeema:
YpaBHeHUs 3Hepruu
YpaBHeHUs Hepa3pbIBHOCTH
YpaBHeHUs! /IBIKEHUsT

‘YpaBHeHHUsI COCTOSTHUSI
Yt0 SBJISIETCS KPAeBBIM YCJIOBUEM [ depeHLranbHbIX yPaBHEHNH TeryioobmMeHa

Bapuaxmbi omeema:

XyMH1YecKye rapaMeTpbl CPefibl
TeoMeTpHyecKye TapaMeTphl pacyeTHoOMH 06/1acTi
dusnyecKye apamMeTpbl CPefibl

FpaHuque 1 Haya/IbHbIe YC/10BUSA
YPEIBHEHI/IG Hepa3pbIBHOCTHU ABJIAETCS BbIpA)KeHHEM 3dKOHa

Bapuaxmbl omeema:
CoxpaHeHus1 MacChbl

CoxpaHeHus IMITy/IbCa
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CoxpaHeHust SHepruu

CoxpaHeHHsl BpeMeHU
Ne 8 YpaBHeHHe [JBIDKEHHS SIB/ISETCS BbIDAKEHHEM 3aKOHa

Bapuaxmbi omeema:
CoxpaHeHUs: MacChbl
CoxpaHeHHs1 UMITyJ/IbCa
CoxpaHeHust SHepruu

CoxpaHeHUs BpeMeHU

Ne 9
PacnpenieneHne TeMIiepaTyphl B ILIOCKOH CTeHKe B JaHHBIH MOMEHT BpeMeHH HMeeT
3aBHCHMOCTE BHIAA T(x) = 90 - e* + 300. Hauamo KoOpAHHAT pacroiaraeTcs Ha
BHYTpPEHHEH CTOpOHE CTeHKH. TolnmrHHa cTeHKH 10 MM, TeIUIONpOBOAHOCTE MaTepHAalIa
creHkH 200 B1/M/K. OnpeieIHTE MIOTHOCTE TEIUIOBOTO IOTOKA HA BHENIHeli CTOpOHe
CTEeHKH. B 0TBeT 3amHcaTh MOIY/Ib TEILIOBOIO IIOTOKA B BT/M™, OKPYTTIEHHEIH 10 1eI0T0
YHCA.

Bapuanmbl omeema:
14141
16161
18181

20201
Ne 10

Pacnipenennenne reMiiepaTypel B IULIOCKO# CTEHKE B JAHHBIH MOMEHT BpeMeHH HMeeT
3aBHCHMOCTE BHAa T'(x) = 100 - e* + 300. Hauamo KoopHHAT pacrojiaraeTcs Ha
BHYTpeHHeH CTOpOHe CTeHKH. TOIIHHA CTeHKH 10 MM, TeIUIONpOBOJHOCTE MaTepHasa
creskd 200 Br/M/K. OnpeieTiTh IIIOTHOCTD TEIUIOBOTO IIOTOKA HA BHENIHEH CTOpOHe
CTeHKH. B OTBeT 3amucaTh MOIY/Ih TEIUIOBOTO OTOKA B BT/M”, OKpYIJIEHHEII 10 EI0ro
YHCIIA.

Bapuanmbl omeema:
14141
16161
18181

20201
IICK-2.1
Bonpocbl omKkpbimozo muna:

Ne 1 TTnomazps MOBePXHOCTHM PafiiaTopa CUCTeMbl oxaaxaeHus 0.1M2, TeMnepaTypa NoBepxXHOCTH pajuaropa 50°C, cTerneHb UepHOTEI
rioBepxHocTH pazguaropa 0.8. Temmeparypa okpyskatormero Bo3zgyxa 20 °C. OnpeZieliTh TIOJTHBINA TETUIOBOH MOTOK OT paJiaTtopa B
OKDY)KaroLIyt0 Cpey 3a CUet JiyurcToro Teryioobmena. ITocrosinnas Credana-Bosbimana 5,67 1078 Br/M¥K* OTBET OKpYIVIUTE [I0 L[€I0r0
qucnia.

Ne 2 Ilnowazp MOBEpXHOCTH pajiMaropa cucteMsl oxnaxaeHus 0.1M2, TeMriepatypa oBepxXHOCTH paguaropa 52°C, cTernieHb UepHOTbI
noBepxHocTH pasuaropa 0.82. TemnepaTypa okpyskatouiero Bosayxa 20 °C. OnpefenuTs NO/HBIM TelIOBOM NOTOK B BT oT paguaropa B
OKPY’KAIOLIYIO CPeAy 3a CUeT Jyunctoro teryioobmena. [ocrosindas Credana-Bosbimana 5,67 1078 Br/m2/K* OTBeT OKpYI/IMTh [0 LIeI0r0
uKcIa.

Ne 3 IInomazs NOBEPXHOCTH PaZiiaTopa CUCTeMbl oxaaxaeHus 0.1M2, TeMnepaTypa IOBepXHOCTH pajuaropa 54°C, cTerneHb UepHOTEI
roBepxHoCTH pazguaropa 0.84. Temmneparypa okpyskarorriero Bo3zayxa 20 °C. OnpefenuTh MOHBIA TeIUIOBOH ITOTOK B BT oT paguaropa B
OKDY)KaroILIyI0 Cpey 3a CUet JiyurcToro Teryioobmena. [Tocrosinnas Credana-Bosbimana 5,67 1078 Br/M¥K* OTBET OKpYIVIUTE [I0 L[€I0r0
quchia.

Ne 4 Ilnowuazp MOBEpXHOCTH pajMaropa cucteMsl oxnaxaenus 0.1M2, TeMriepatypa oBepxXHOCTH pajuaropa 56°C, cTerneHb UepHOTbI
nosepxHocTH pasuaropa 0.86. TemnepaTypa okpyskatouiero Bosayxa 20 °C. OnpefenuTs MO/HBIM TerIOBOM NOTOK B BT oT paguaropa B
OKPY’KAIOLIYIO CPeAy 3a CUeT Jiyunctoro TeryioobmeHa. [ocrosindast Credana-Bosbimana 5,67 1078 Br/m2/K* OTBeT OKpYI/IUTh [0 LIeIOr0
uKca.

Ne 5 ITnomazs NOBePXHOCTH PafidaTopa CUCTeMbl oxaaxaeHus 0.1M2, TeMnepaTypa II0BepXHOCTH pajuaropa 58°C, cTerneHb UepHOTEI
roBepxHocTH pazguaropa 0.88. Temmneparypa okpyskaroriero Bo3zayxa 20 °C. OnpefenuTs MOIHBIA TeIVIOBOH MOTOK B BT oT paguaropa B
OKDY)KarolIyI0 Cpey 3a CUeT JiyurcToro Teryioobmena. [Tocrosinnas Credana-Bosbimana 5,67 1078 Br/M¥K* OTBeT OKpYIVIUTE [I0 L[EI0r0
ynCsa.

Ne 6 ITnowazp MOBEPXHOCTH pajuaropa cuctemsl oxnaxaenus 0.1M2, TemMrnepatypa rnosepxHocTH paguaropa 60°C, crernieHb UepHOTbI
noBepxHoctu pazguaropa 0.9. Temneparypa okpy»atolero Bo3znyxa 20 °C. Ornipeie/IuTh MOJHbIN TEIJIOBOM MOTOK B BT oT paguaropa B
OKPY>KAIOLIYIO CPeAy 3a CUeT Jiyuncroro teryioobmena. [ocrosindast Credana-Bosbimana 5,67 1078 Br/m2/K* OTBeT OKpYI/IUTh [0 LIeIOr0
uKCIa.

Ne 7 PapuaTop CHCTeMbI OXJIXK/eHHs Ipubopa pacriosiaraeTcst Ha BHeIIHel CTOPOHe KOPITyCca U OTBOAUT TeI/I0 B OKPY)KarOILUil BO3AYX 3a cueT
cBo6OO/jHOM KOHBEKLIMHM, TIPH 3TOM TeMrieparypa creHku paguaropa 50 °C. Temmepatypa okpy»katoiero Bo3ayxa 20 °C. KoaddurmeHt
KOHBEKTHBHO# TeII00TAauu rpu cBoboHo# kousekipn 10 B1/m2/K. Kakast 6yzet temrieparypa creHku B °C, eciii 06yBaTh 3TOT pafruaTop
BEHTUJIITOPOM, 0OeCreunBasi py 3TOM K03 PUIIMEHT KOHBeKTUBHOM Terutootaaun 130 Bt/mM2/K. Cuntarh, UTO MOJTHBIN TEMIOBOM MOTOK
0CTaeTcst MOCTOSIHHBIM.
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Ne 8 PaguaTop cHCTeMbI OXJIK/[eHHs TIPUbopa pacriosiaraeTcsi Ha BHELIHel CTOpOHe KOPITyCca M OTBOZUT TeIJI0 B OKPY)KAIOLLHi BO3AYyX 3a CUeT
cBo6O/jHOM KOHBEKLIMH, TIPU 3TOM TeMIleparypa cTeHKH paauaropa 48 °C. Temrieparypa okpyxkatowiero Bo3ayxa 21 °C. Koaddurment
KOHBEKTHBHO# TeIJI00T/ a4y rpu cBoboHoM KonBekuu 10 B1/m2/K. Kakas 6yzet temneparypa creHku B °C, eciii 06yBaTh 3TOT pajuaTop
BEHTH/IATOPOM, 0becrieunBasi py 3ToM K03 durieHT KoHBeKTHBHOM TerutooTaur 130 Bt/m2/K. Cunrars, UTO MO/HBIN TEIUIOBO# TIOTOK
0CTaeTCsi OCTOSIHHBIM.

Ne 9 Kakum 06pa3oM MOXKHO CHM3UTB Harpes rpubopa paboTaroliero npy Bo3AeHCTBIUY COMHEUHOTO H3/TyUeHHsl.

Ne 10 Kakum 06pa3om MoXXHO 06ecrieunTh OX/1aXKjeHHe TerIoBble/solero npubopa B repMeTUYHOM KOPITyCe pabOoTaroILero B OTKPHITOM
KOCMOCe Ha OKOJIO3eMHOM opbuTe.
Bonpocbl 3akpbimozo muna:
Nel
Bun obmieit KpHTepHaJIBHOf:I 3aBHCHMOCTH IJIA pacueTa BRIHYKICHHOI'O KOHBEKTHBHOI'O

TernooOMeHa
B(FPHHH}'HI}I omeema.
Nu=C-Re™-Pr"
Nu=C-Gr™-pPr®
Nu=C-Re™:Pr-n
Nu=C-Re-m-Pr™
Ne 2 CrieKTpasIbHBIH AWara3oH TeIIioBOr0 U3yUeHusT

Bapuaxmbi omeema:

(0,1...100) MxM

(0,01...0,1) MKM

(0,1...1) MKM

(0,1...10) Mmxm
Ne 3 CriekTpasibHast U3/yuaTe/ibHasi ClIOCOOHOCTb aOCOMIOTHO YepPHOTo TeJla 3aBUCUT OT

Bapuaxmbi omeema:
JIMHbI BOJTHBI M3/TyYeHHsT
JIMHBI BOJTHBI 3Ty YeHNsT
Temmeparypsl Tesia

[IIMHBI BOJIHBI U3/1yYeHUs], TeMIIepaTyphl U TEIIOEMKOCTH TeJla
Ne 4 VIHTerpasbHast U3/Tydare/bHask ClIOCOGHOCT aGCOMIOTHO UePHOTO Te/la 3aBHCUT OT

Bapuaxmbi omeema:

[IvHbI BOJIHBI U3/Ty4Y€eHHUs] U TeEMIIepaTypbl Tesla
JITMHBI BOJTHBI U3/TyYeHNsT

Temmeparypsl Tesia

JIMUHBI BOJIHBI U3/Ty4eHHs], TEMIIepaTypbl U TEII0eMKOCTH TeJla
Ne 5 Ilpu yBenuueHHH TeMIiepatypbl abCOMIOTHO UePHOTO TeJla MAKCUMYM CIIeKTPasIbHOM M3/TyJarenbHO# ciocobHOCTH

Bapuanmbl omeema:

CMel1iaeTcs B CTOPOHY YMeHbLUEeHHUS JI/ITMHb] BOTHbI
CMel1laeTcs B CTOPOHY yBe/IMUeHHs [I/TMHb] BOJTHbI
He usmensiercs

V3MeHsieTcs B 3aBUCUMOCTH OT MaTepyaa Tesa
Ne 6 Ilpu yBenuueHHH TeMriepatypbl abCOIOTHO UepPHOTO TeJla MAKCUMYM CIIeKTPa/IbHOM M3/yJarenbHO# ciocobHOCTH

Bapuanmbl omeema:

CMel11aeTcs B CTOPOHY YMeHbIUEeHHUs JI/TMHb] BOJTHbI
CMel1jaeTcs B CTOPOHY yBe/IMUeHHs I/TMHb] BOJTHbI
He usmensercs

HW3mMeHsieTcsl B 3aBUCMMOCTH OT MaTepuara Tesna

Ne 7 PapuaTop CHCTeMbI OXJI&K/[eHHs IPUbopa pacriosiaraeTcsi Ha BHELIHel CTOpOHe KOPITyca ¥ OTBOZUT TeIJI0 B OKPY)KAIOLLHI BO34YyX 3a CUeT
cBo6O/jHOM KOHBEKLIMH, TIPU 3TOM TeMrieparypa creHKH paauaropa 40 °C. Temmneparypa okpyxkatowero Bo3ayxa 26 °C. Koaddurment
KOHBEKTHBHO# TeI/I00T/ a4y rpu cBoboaHo# KonBekpu 10 B1/m2/K. Kakas 6yzet temneparypa creHku B °C, eciii 06yBaTh 3TOT pafraTop
BEHTH/IATOPOM, obecrieunBasi rpy 3ToM ko3 durmeHT KoHBekTrBHOMN Terutootaaurt 90 Bt/m2/K. Cunrars, UTO MMOHBIN TEIUIOBOH TIOTOK
0CTaeTCsi OCTOSIHHBIM.

BapuaHTh! oTBeTa:
24

25
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26

28

Ne 8 PaguaTop cHCTeMbI OXJIK/4eHHs IPUbOpa pacriosiaraeTcsi Ha BHELIHel CTOPOHe KOPITyCca M OTBOAMT TeIJI0 B OKPY KoL BO3AYX 3a CUeT
cB0o6GO/HOI KOHBEKLIMHU, TIPH 3TOM TeMrieparypa creHku paguaropa 46 °C. Temrieparypa okpy»karomiero Bo3ayxa 22 °C. Koaddurpent
KOHBEKTHBHOM TelJI00Tauu npu cBoboHoM KoHBeku 10 BT/M2/K. Kakas 6yzer Temneparypa creHkH B °C, ecii 06yBaTh 3TOT pafuaTop
BEHTHJ/IATOPOM, obecrieunBasi py 3ToM Ko3(GULMeHT KOHBeKTUBHOM TerutooTaur 110 Bt/m2/K. CunTaTh, 4TO MOJIHBIM TETJIOBOH MTOTOK
0CTaeTCsi OCTOSIHHBIM.

BapuaHThI OTBeTa:
24
25
26

28

Ne 9 PapuaTop cHCTeMbI OXJIK/[eHHs TIPUbopa pacriosiaraeTcsi Ha BHELIHei CTOpOHe KOPITyCca ¥ OTBOZUT TeIJIO0 B OKPY)KAOLHI BO3AYyX 3a CUeT
CcBOOOIHOV KOHBEKLIUH, TIPU 3TOM TeMIIepaTypa CTeHKU paguaropa 44 °C. Temmeparypa okpyxatoiero Bo3ayxa 23 °C. KoadduimeHT
KOHBEKTHBHO# TeIJI00T a4y rpu cBoboHoM KoHBeku 10 B1/M2/K. Kakas 6yziet Temneparypa creHku B °C, ecii 06/yBaTh 3TOT pajraTop
BEHTH/IATOPOM, 0becrieunBasi py 3ToM K03 GULMeHT KOHBeKTUBHOM TerutooTaur 110 Bt/m2/K. CunTats, 4TO MOJIHBII TETJIOBOM ITOTOK
0CTaeTCsi MOCTOSIHHBIM.

BapuaHThl oTBeTa:
24
25
26

28

Ne 10 Pajjiatop CHCTEMBI OX/IX/JeHHUs TPHO0pa pacrionaraeTcst Ha BHEIIHel CTOPOHE KOpITyca W OTBOJMT TEII0 B OKPY)KAIOLLMI BO3/yX 3a CUeT
cBo6O/jHON KOHBEKLIMH, TIPU 3TOM TeMIlepaTrypa CTeHKH paauaropa 42 °C. TemriepaTypa okpy»katolero Bo3ayxa 24 °C. KoaddurmeHnt
KOHBEKTHBHO# TeIJI00Tauu rpu cBoboHoM KoHBekpu 10 B1/m2/K. Kakas 6yzet Temneparypa creHku B °C, eciii 06yBaTh 3TOT pafraTop
BEHTH/IATOPOM, obecrieunBasi pu 3ToM ko3 durmeHT KoHBekTrBHOMN Terutootaaur 90 Br/m2/K. Cuurars, UTO MMOHBIN TEIUIOBO#H TIOTOK
0CTaeTCsl OCTOSIHHBIM.

BapuaHTsl oTBeTa:
24
25
26

28
IICK-2.3
Bonpocbl omkpbimozo muna:

Ne 1 Kakue MaTepuasibl IIpe/lIOYTHTe/IbHEe UCII0/Ib30BaTh fi/Isl U3TOTOB/IEHUS PaJjUaToOPOB CHCTEMBI OXJIaXKeHNS TeIUIOHATPY>KEeHHBIX 37IeMEHTOB
11pubOPOB U MoueMy.

Ne 2 Kakue JeiiCTBHSI MOKHO MPeATIPUHSATE /sl CHHKeHHs1 paboueii TeMriepaTyphl /ieMeHTa prubopa, 0X/IaXKAaeMoro ¢ MOMOLLbI0 pajuaTopa ¢ 06yBoM
BEHTW/ISITOPOM, TIPY COXPaHeHUH 10JTHOTO TEIIOBOTO MOTOKA.

Ne 3
T T - 2
VIenbHbIH TEIUIOBOI MIOTOK Yepes INIOCKYIO CTeHKY KopIryca IpHoopa paeeH 30 kKBT/M™ IpH
CTallHOHapHOM IIpollecce Telioo0OMeHa. TeMmneparypa ropsdeii moBepXHOCTH cTeHKH 60°C.
OmpenenuTs TEMIEPATYPY X0I0JHOH IIOBEPXHOCTH CTeHKH B °C, eClIH TOIIIHHA CTeHKH

5 MM, a TeILUIONMPOBOJHOCTh MaTeprana creHkH 200 BT/M/K. OTBeT OKpYTJIHTE 0 [eI0ro
YHCIIA.

Ne 4
V IeIbHEII TeILIoBOI MOTOK Uepe3 IIIOCKYI0 CTeHKY KopIyca npuoopa paBeH 30 kBT/M® mpu
CTallHOHAPHOM IIpoLecce Teluioo0MeHa. Temieparypa ropadeil IOBepXHOCTH CTeHKH 61°C.
OmpenenuTs TEMIEPATYPY XOT0IHOH IMOBEPXHOCTH CTEHKH B °C. €C/IH TOIIIHHA CTEHKH
6 MM, a TeILIONPOBOHOCTE MaTepHaia cTeHkH 200 BT/M/K. OTBeT OKpYT/IHTE J0 [eI0T0
YHCIIA.

Ne 5
Y nenbHBIH TeIUI0BOH MOTOK Yepe3 ITOCKYK CTeHKY KopItyca npudopa paseH 20 KBT/M TIpH
CTallHOHApHOM IIpoliecce TeluiooOMeHa. TeMmeparypa ropsdeii IOBepXHOCTH CTeHKH 62°C.
OrmnpeenuTs TeMIepaTypy XOI0IHOH IIOBEPXHOCTH CTeHKH B °C, eC/IH TOJIIHHA CTeHKH
7 MM, a TeIUIOMPOBOAHOCTh MaTepHaia cTeHKH 200 BT/M/K. OTBeT OKpYTIIHTH J0 MeI0r0
YHCIIA.

Ne 6
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Y nenpHEBIH TEIUIOBOH MOTOK Yepe3 IUIOCKYI0 CTeHKY KopIryca pHOopa paBeH 20 KBT/M IIpH
CTAlIHOHAPHOM IIpoliecce Teluioo0MeHa. TeMmeparypa ropsdeii moBepXHOCTH CTeHKH 63°C.
OmnpenenuTs TeMIIepaTypy XOIOAHOH IOBePXHOCTH CTeHKH B °C, eCIIH TOIIIHHA CTeHKH

8 MM, a TeITONPOBOJHOCTh MaTepHaia cTeHkH 200 BT/M/K. OTBeT OKpYTIIHTE J0 [eI0ro
gHCIIA.

Ne 7
V IenBHEIH TeIUIOBOH MOTOK Yepe3 IUIOCKYI0 CTeHKY KopIryca pHoopa paBeH 10 KBT/M IIpH
CTAITHOHAPHOM IIpoIecce TewiooOMeHa. Temmeparypa ropadeii MOBepXHOCTH CTeHKH 64°C.
OmpenenuTs TEMIEPATYPY XOTOIHOH IOBEPXHOCTH CTEHKH B °C. C/IH TO/IIHHA CTEHKH
9 MM, a TeILIONPOBOJHOCTE MaTepHaia cTeHkH 200 BT/M/K. OTBeT OKpYT/IHTE J0 [eI0T0
YHCIIA.

Ne 8
V nensHEIH TeIUIOBOH MOTOK Yepe3 IUIOCKYK CTeHKY Kopiryca npubopa paBeH 10 kBT/M2 npH
CTallHOHAPHOM IIpollecce TeIUIooOMeHa. Temieparypa ropAadeii HOBepXHOCTH CTeHKH 66°C.
OmpenenuTs TEMIEPATYPY XOTOIHOH IIOBEPXHOCTH CTEHKH B °C. C/IH TO/IIHHA CTEHKH
10 MM, a TemIONpPOBOAHOCTE MaTepHasa cTeHKH 200 BT/W/K. OTBeT OKpYTIHTE J10 1IeJI0ro
YHCIIA.

Ne 9
ITnomans MOBEPXHOCTH pagHaTOPa CHCTEMBI OXIAXKISHHA IIpHOOpa 0.01n". Temmeparypa
noBepxHoCTH paauaropa 50 °C. Temmneparypa Bo3ayxa B nomemeHuH 20 °C. Koaddumment
KOHBeKTHBHOH TeIltooTAauH 120 Bt/M /K. OrmpeenuTs TOMHBIH TeIUIOBOH IIOTOK OT
pamuaTopa B OKPYKarOIMHI BO3AYX B BT. OTBeT OKPYITIHTE JO LETOT0 THCIIA.

Ne 10
IInomans MOBEPXHOCTH paJHATOpa CHCTEMEI OXIAKIeHH MpHOopa 0.01M". TeMmmeparypa
noBepxHocTH paauaropa 51 °C. Temmneparypa Bo3ayxa B nomemeHHH 20 °C. KosddummeHsT
KOHBeKTHBHOI TerwiooTaaud 120 Bt/M /K. OrnpeaenHTs IIOIHBIH TEIUIOBOH ITIOTOK OT
pagHaTopa B OKPYXKAIOIMHIL BO3AYX B BT. OTBeT OKPYIJIHTE J0 MO0 THCIA.

Bonpocbl 3akpbimoz0 muna:
Ne 1 TeruioBo¥ OTOK NP PaJMaLIMOHHOM Ter000MeHe
Bapuanmbi omeema:
ITpsAmMo mponopLMoHaieH YeTBepTOH CTeTleH! TeMIlepaTyphbl U3/Tydaroleli cpe/ibl
IIpsiMmo MpoTNOpLOHa/IeH TeMIlepaType U3/yJaroleii cpe/ibl B Kybe
IIpsiMo mponopLyoHaieH TeMIepaType U3/yyJaroleii cpesibl B KBajipare

O6paTHO NporopLKoHaeH TeMIlepaType U3/yyJaroleii cpe/ibl B UeTBePTOH CTerleH!
Ne 2 I'paHnuHBIe yC/I0BUS [1EPBOT0O POAa Il ypaBHeHHUs TeI/IoNpOBOLHOCTH

Bapuanmbl omeema:

3ajaeTcst pacripe/iesieHre TeMIlepaTypbl Ha FpaHULaX obmacTu

3alaHKe paBeHCTBa TeMIlepaTyp U TelJIOBbIX II0TOKOB Ha IPaHMLie pasfiena [iByX Tesl, HaXOZSIIUXCS B TeIJIOBOM KOHTaKTe
3ajiaeTcst IVIOTHOCTB TEIJIOBOTO MOTOKA Ha rPaHMULiax 00/1acTH

Ha rpanuijax obnacTty 3a/jaeTcs 3aKOH M3MeHeHHs! TeIJIOBOro MOTOKa B 3aBUCUMOCTH OT Pa3sHOCTH TeMI1epaTyp CTeHKH U Cpe/ibl
Ne 3 I'paHnuHbIe yC/I0BUSI BTOPOI'O POJA /15l YPaBHEeHMsI TeIJIONPOBOAHOCTH

Bapuanmbl omeema:

3ajaeTcst pacripe/iesieHre TeMIlepaTyphl Ha FpaHULiaX obmacTu

3alaHKe paBeHCTBa TeMIlepaTyp U TelJIOBbIX I0TOKOB Ha IPaHMLie pasfiena [iByX TeJl, HaXOSIIUXCS B TeIJIOBOM KOHTaKTe
3a/aeTcst IVIOTHOCTB TEIJIOBOTO MOTOKA Ha rPaHHULiax 001acTu

Ha rpanuiax obnacty 3a/jaeTcs 3aKOH M3MeHeHHs! TEeIJIOBOTo MOTOKa B 3aBUCUMOCTH OT Pa3sHOCTH TeMI1epaTyp CTeHKH U Cpe/ibl
Ne 4 T'paHnuHBIe YC/IOBUS TPETHETO POAa JJIsl yPaBHEHUs! TeIyIoNpOBOSHOCTH

BapuaHmbl omeema:

3ajaeTcs1 pacripe/iesieHre TeMIlepaTyphl Ha FpaHULIaX obmacTu
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BH,E[BHI/IE PaBe€HCTBa TeMIlepaTyp U TEIJIOBLIX ITOTOKOB Ha I'paHMLIe pa3ziesia ABYX TeJl, HaXOAAIUXCA B TEIIJIOBOM KOHTAKTe
3ElﬂaeTCﬂ TIJIOTHOCTH TEIJIOBOI'O IIOTOKA Ha rPpaHULlaX obmact

Ha rpanuijax 06/1actv 3aZjaeTcst 3aKOH U3MeHeHHs TeIIOBOTO MOTOKa B 3aBUCHMOCTH OT Pa3HOCTH TeMITepPaTyp CTEHKH U CPe/ibl
Ne 5 I'paHHUHBIE YC/IOBHSI YETBEPTOTO POZia /Isk ypaBHEHHUs! TEIVIONPOBOJHOCTH

Bapuaumbl omeema:

3ajiaeTcs pacrpe/iesieHre TeMIepaTypbl Ha rpaHuLiax obmactu

3a/jaHye paBeHCTBA TEMIIEpaTyp U TEIJIOBBIX TOTOKOB Ha PaHMLie pasjiena IBYX TeJl, HaXOSIUXCS B TEMJIOBOM KOHTaKTe
3afilaeTcsi MIOTHOCTD TETJIOBOTO TIOTOKA Ha FPaHuIIaX 06/1acTu

Ha rpaHuLax obacti 3a1aeTCA 3aKOH M3MEHEeHHS TEeIJIOBOI'O MOTOKa B 3aBUCMMOCTH OT Pa3HOCTU TeMIlepaTyp CTeHKU U Cpebl
Ne 6 B kakom ciyydae Haﬁ]’[}O,E[aeTCﬂ nponecc HECTauHOHapHOﬁ TeTIONIPOBOAHOCTH C IIepeMeHHBbIMU I'PaHUYHBIMU Y CJIOBUSAMUA

Bapuanmbt omeema:

ITporjeccel, MPOMCXOASALINE B TeJlaX MPH U3MEHSIOLIeMCsl TeT/I0BOM BO3/IeCTBUM 13 BHe

ITpomeccel, NPOUCXOASAIME B TeJlax MPH Mepexoze U3 HeKOTOPOro HavyaIbHOIO TeIyIOBOTO COCTOSHHMSA B IPyToe CTalliOHapHoe
ITporieccel, NPOUCXOASILME B Te/laX MPH CTaljIOHAPHOM TeIJI0BOM COCTOSHUN

Ipoueccel, MpoucxojsiLe B TejlaX NP MOCTOSHHOM TeMI1epaTypHOM I10J1e B Tejle
Ne 7 Tlnommazps MOBEPXHOCTH pajfiaTopa CUCTeMBI oxJaxaeHns iprbopa 0.01M2. Temneparypa nosepxHoctH paguaropa 52 °C. Temreparypa Bo3gyxa B
nometrienuu 20 °C. KoadduimeHT koHBeKTHBHOI TernootAaun 130 Bt/m2/K. OnpesieuTh NO/HBIHN TEIJIOBOM MOTOK OT paZiaTopa B OKpY KarowLuit
BO37lyX B BT. OTBeT OKpy/IMTb [0 L1e/I0r0 YMca.
BapuaHTs! oTBeTa:
42
43
48

49
Ne 8 Ilnorazs MOBEPXHOCTH pajjiaTopa CUCTeMBbI oxJiaxeHns mprbopa 0.01m2. Temneparypa nosepxHoctH paguaropa 53 °C. Temmeparypa Bo3ayxa B

niomerrieHnu 20 °C. KoadouimeHT kKoHBeKTUBHOM Terootaaun 130 Bt/m2/K. Oripe/ie/TUTh MMOJTHBIN TEIIOBOM MOTOK OT PaZiiaTopa B OKPY KaroLi
BO37yX B BT. OTBeT OKpyIJIUTS [0 11e/I0T0 YUC/Ia.

BapuanTel oTBeTa:

42

43

48

49
Ne 9 Ilnoazbs NOBEPXHOCTH pajjpiaTopa CUCTeMBbI oxJiaxzeHus mpubopa 0.01m2. Temneparypa noBepxHoctH paguaropa 54 °C. Temneparypa Bo3ayxa B

niomerriennu 20 °C. KoadduipeHT KoHBeKTHBHOI TernootAaun 140 Bt/m2/K. Oripesie/uTh MO/HBIN TEIJIOBOM IIOTOK OT paZiuaTtopa B OKPY’KaroLnit
BO3AyX B BT. OTBeT OKpyIVIUTH [0 L{€/I0r0 YKCIIa.

BapuaHTsbI oTBeTa:

42

43

48

49
Ne 10 [T1o1[aab MOBEPXHOCTH PaAMaTOPa CUCTEMBI oxtaxkgeHust pubopa 0.01m2. Temrieparypa rnoBepxHoCTH paguaropa 55 °C. Temmieparypa Bo3zgyxa B

niomerriennu 20 °C. KoaddumeHT KoHBeKTUBHOM Terootaaun 140 Bt/m2/K. Oripeie/TUTh MOJTHBIN TEIIOBOM MOTOK OT PaZiMaTopa B OKPY>KarOLIUH
BO34yX B BT. OTBeT OKPYIVIUTE [0 LIe/I0r0 YMC/IA.

BapuanTs! oTBeTa:

42

43

48

49
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