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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)
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Kadenpa 11 JTASBEPHASA TEXHUKA
Kucenes Urops AjiekceeBuY, K.T.H., JOLEHT, JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel U1 JTASEPHASI TEXHUKA

3aBenyromumii kadenpoii bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEIUIOIIEPEJIAUA B JIASEPHOM TEXHUKE

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-1 — CnocobeH TpPUMEHSTh €CTEeCTBEHHOHAyUHble U OOIeMH)KEeHEepPHble 3HAHHUS, MEeTO/IbI
MaTeMaTH4yeCcKOro aHaau3a U MOZie/IMPOBaHuUs B NH)XeHePHOU [leATe/IbHOCTH, CBSI3aHHOM C IPOEKTUPOBaHUEM,
KOHCTPYMPOBaHKEM U TEXHOJIOTUSMH TIPOU3BOZCTBA J1a3ePHOM TeXHHUKU

ITK-1.1 — CniocobeH K aHa/iu3y 3a/laudl 10 TIPOEKTHPOBAHUIO THIIOBBIX CHCTeM, ITPUOOPOB, Y37I0B U JleTajiei
Jla3epHOM TEXHUKH, J1a3ePHBIX ONTHKO-3/IeKTPOHHBIX IIPUOOPOB U CHUCTEM

IMK-1.3 — CriocobeH K pacyeTy, NMPOEKTHPOBAHUIO M KOHCTPYHMPOBAHWIO B COOTBETCTBUU C TEXHHUYECKUM
3a/laHUeM THIIOBBIX CUCTeM, MPUOOPOB, JieTasell v y3/10B Ha CXeMOTEXHUUECKOM U 3/IEMEHTHOM YPOBHSIX

DOpPMUPOBAHHIO KOMITETEHIUH C/TYXKUT IOCTH)KEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1
3HAHUA:
- MeXaHHU3MOB 1 3aKOHOB ITIepeHOoCa TelI0BOi SHepruy;
- METO/IOB aHajIn3a MPOoLIeCCOB TerIooOMeHa;
- OCHOB MO/IeJTAPOBaHKS U METO/JJUK pacyeTa MpoIiecCoB TermiooOMeHa;
YMEHUsL:
- UCTI0/Ib30BaTh METO/Ibl MaTEMaTHUECKOTO MOJIe/TMPOBAHUS [I/Is OTTMCAHUSA MPOIECCOB Terioo6MeHa;
- ACTI0/Ib30BaTh METOAMKU PacueTa MpoLeCcoB TerioobMeHa;
- ACTI0/Ib30BaTh METOAVKU OLeHKM OCHOBHBIX ITapaMeTPOB TelJI000MeHHBIX arlaparos;
- PaCCUMTHLIBATh TEIJIOBOE COCTOSIHUE 3JIEMEHTOB KOHCTPYKLMM TIPH Pa3/UuUHBIX CrIoco0ax repeHoca
TeTIa;
HaBbIKU:
- pacueTa TeryI0OBOTO COCTOSIHUE 3/IEMEHTOB KOHCTPYKIIMH MPU Pa3IMUHbIX CII0OCO0ax rmepeHoca Teria;
- OLIeHKU OCHOBHBIX TIapaMeTPOB TeIJIOOOMeHHBIX armapaToB.
NK-1.1
3HAHUA:
- MEXaHHU3MOB 1 3aKOHOB ITePeHO0Ca TeTJIOBOM SHepruy;
- METO/IOB aHa/In3a TPOLIeCCOB TeMI000MeHa;
- OCHOB MO/IeJTUPOBaHMsI U METO/JUK pacueTa MpoIiecCcoB TernioobMeHa;
YMeHUs:
- ACTI0/Ib30BaTh METO/bl MaTeMaTHUeCKOTO MOZIeTMPOBAHUS I/l OITMCAHUS TTPOLIECCOB TEMI000MeHa;
- ACTI0/Tb30BaTh METOAMKU PacueTa MpoLeCcCoB Terioo0MeHa;
- ACTI0JIb30BaTh METOJMKU OLIEHKM OCHOBHBIX ITapaMeTPOB TeMJI000MEHHBIX araparos;
- PaCCUUTBLIBATh TEIJIOBOE COCTOSIHUE 3JIEMEHTOB KOHCTPYKIUM TIPH Pa3/HUHBIX CIOCO0ax mepeHoca
TeTIa;
HABbIKU:
- pacyeTa TeTyIOBOTO COCTOSIHUE 3/IeMEeHTOB KOHCTPYKLIMH TPU Pa3IMUHbIX CrI0cobax repeHoca Teria;
- OLIeHKH OCHOBHBIX TTApaMEeTPOB TEIJIOOOMeHHBIX armapaToB.
IIK-1.3
3HAHUA:
- MEXaHHU3MOB U 3aKOHOB ITePeHOCa TeTJIOBOM YHepTuwy;
- METO/|0B aHa/I13a MPOLIeCCOB Teri00OMeHa;
- OCHOB MOJieJTUPOBaHMsI M METOJHMK pacyeTa MpoLiecCcoB Ternioo0MeHa;
YMeHus:
- ACTI0/Tb30BaTh METO/Ibl MaTEMaTHUeCKOTO MOIe/TMPOBAHUS [IJIs OITUCAHUS TTPOLIECCOB TeMI000MeHa;
- ACTI0/Tb30BaTh METO/IMKU PacueTa MpolieCCoB TeTI000MeHa;
- WCTI0/Tb30BaTh METO/IMKU OL[eHKM OCHOBHBIX IMAapaMeTPOB TEMJI000MEHHBIX araparos;
- pacCUMTHLIBATH TEIJIOBOE COCTOSIHUE 37IEMEHTOB KOHCTPYKIMW TIPH pa3/IMUHBIX Crocobax repeHoca
Tera;
HaBbIKU:
- pacyeTa TeTUIOBOTO COCTOSTHHE 3/IeMEHTOB KOHCTPYKLIMH TPU Pa3/IMUYHBIX CII0Co0ax repeHoca Teria;
- OIIEHKH OCHOBHBIX TTAPAMETPOB TEIJIO0OMEHHBIX armapaToB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucoyrivaa TEIVIOIIEPEJJAYA B JIABEPHOM TEXHUKE siBsieTcs: AUCLATUTAHON
o0s13aTe/IbHOI yacTu 6;10Ka 1 MporpamMMbl IOATOTOBKY 10 HarpasieHuto 12.03.05 JlazepHast mexHuka u
/1a3epHble MexHoA02UU.

CogeprkaHue JUCLUIVIVHSI BJIIeTCs JIOrnyecKUuM npopopkenrem sucuuiuie: @U3NUKA, BBICIITASA
MATEMATUKA.

CopepkaHvie  JUCIMIUVIMHBI ~ SIB/IIeTCA  OCHOBOM Ayt ocBoenus guctuiuiiH:  JIASEPHBIE
AJOUTUBHBIE TEXHOJ/IOTYHN, OCHOBBI KOHCTPYUPOBAHUSA OIITUKO-3/IEKTPOHHbBIX
N JIABEPHBIX ITPUBOPOB.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHble U 001eMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCcKOro aHa/lv3a U MOZle/IMpOBaHus B UH)KeHePHO JiesiTe/TbHOCTH, CBI3aHHOMU C
NIPOeKTHPOBaHUEM, KOHCTPYUPOBaHKEM 1 TEXHO/IOTUSIMU NIPOU3BO/CTBA J1a3ePHON TeXHUKHU

¢ OIIK-3 — CriocobeH MpoBOUTE SKCIIepUMeHTabHble UCCIe[0BaHUs U U3MepeHusi, 06pabaTbiBaTh 1
TIPe/ICTaB/ISITh TIO/TyUeHHbIe JaHHbIe C YUeTOM CreLu(UKY METOL0B U CPe/iCTB Jla3ePHbIX UCC/IeI0BaHUM
Y M3MepeHU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

KYPC

CEMECTP

HaumeHoBaHuUe pasjie/ioB H AMAAKTHYECKHX eIHHHIY

BCEI'O

AyMTOpHBIE 3aHATHS
B KOHTaKTHOii (hopme

BCEI'O

JIeKuuu

JIabopaTopHbIit
TNPaKTHKYM

IIpakTnyeckue
3dHATHUA

CamocrosTeIbHasA
pabora cTyaeHToB

®dopmupyemast
KoMneTeHus, %

OIIK-1

IIK-1.1
TIK-1.3

Paspen 1. IIpuHunbI TerionepeAayd. 3aKoHbI EPeHOCa
Tenuia. 1.1. Crioco6bl nepeHoca Teruia 1.2. TeruionpoBoAHOCTb.
T110THOCTB TEI/IOBOTO MOTOKA. 3aKOH TeILIONPOBOJHOCTH
®dypbe. MexaHNU3MbI TeTIONPOBOAHOCTH. 1.3. KOHBEKTHBHBIN
TerioobmeH. ®opmysna HeioToHa-Prxmana. CBo6oaHast 1
BbIHY>K/leHHasl KOHBeKLs. KoaddULeHT TenonpoBoJHOCTH.
1.4. PaguarmonHbii TeruioobmeH. 3akoH CredaHa-bonbijmaHa.
1.5. TToHsITHe CIOXKHOTO TerIo06MeHa.

20

20 0

heh

Paspen 2. Oc 1e quddep TbHBbIE YpPaBHEHUS
Tenioo0MeHa. 2.1. YpaBHeHHe Hepa3pbIBHOCTH. 2.2. YpaBHeHHe
JIBIKeHMs1. 2.3. YpaBHeHUe sHepruu. 2.4. KpaeBble ycioBusl.
I'panuunsble ycnosus 1, 2, 3 1 4 pofia, Haua/AbHbIe YC/IOBUSL.

14

10

20

20 30

Pa3gen 3. TenonpoBogHOCTb B TBepAbIX Teaax. 3.1.
‘YpaBHeHue TeIUI0NpoBogHOCTH. POPMBI 3aMKCH B Pa3/TIMIHBIX
cucTeMax KoopzuHar. 3.2. CTalMoHapHas TerioNnpoBOJHOCTb.
O/1HOMepHOe TeMIlepaTypHOe MoJie B II0CKOM,
LMIMHAPUYECKOM U cepruuecKoM Tesie IPH rPaHUYHbIX
YC/IOBHSIX IIEPBOTO ¥ TPETHETO POJiA B OJHO- M MHOTOC/IOMHBIX
CTeHKax. TEHHOHPOBO/:LHOCTB TIpU HAJTMUUA 06BEeMHOTO
MCTOYHMKA Teria. TennonpoBoAHOCTb NP TepeMeHHOM

ko3¢ duipenTe TeruionposogHocTy. 3.3. HecranoHapHas
TerJIOTPpOBOJHOCTb. O6I].]Ee pelieHne HeCTallMOHapHOIoO
YPpaBHEHUA TEIJIONIPOBOAHOCTH [JIs IJIaCTUHBIL. I"paquecxaﬂ
WJITIOCTPaL|sl HeCTaliOHapHOTO pacripe/ie/ieHus TeMIiepaTyp B
T1/IaCTUHEe.

41

20

21

20

20 30

Pa3pen 4. KoHBeKTHBHBIH Teri000MeH. 4.1. YpaBHeHus
KOHBEKTHBHOTO TeruioobmeHa. 4.2. Metoz Kapmana
l'IpI/l6}'lI/l)KeHHOI‘O PpelieHns ypaBHeHUs IIOrpaHUuYHOro CJI0s.
I/IHTerpaanoe YpaBHeHHe JMHAaMHW4eCKOro IMOrpaHuYHOro Crios.
Mertog, ITonbray3eHa pelleHust ypaBHeHHI OrPaHUYHOTO C/I0S1.
VIHTerpanbHble XapaKTepUCTHKH MOrpaHNUHOro ciosi. Obuias
KpUTepHuasibHask 3aBUCUMOCTB [JI1 pacyeTa KOHBEKTHBHOI'O
TeruiooOmeHa. 4.3. IHkeHepHbIe (OpPMyJIbI /Il pacyeTa
KOHBEKTHBHOT'O Teryioo6meHa. 4.4. Terioo6MeH 1pu BHICOKHUX
CKOPOCTSIX Ta30BOro 1oToka. Onpezesisitomiasi TeMreparypa
OKKeprTa.

50

27

14

23

20

20 20

Paspaen 5. PaguanuoHsbi TeniooomeH. 5.1. OCHOBHbIe
omnpeziesieHust. 5.2. OCHOBHbIE 3aKOHBI MOTVIOIEHHUsT
u3nyueHys. 3akoH I1nanka. 3akoH cMmellleHus: Buna. 3akoH
Credana-bonbimana. 3akoH Kupxroda. Mogenu abcomoTHo
YepHOro U ceporo Te1. 5.3. Tersioo6MeH H3IyueHHeM MeXy
TBepAbIMHU TeslaMH. 5.4. Ciydaii COBMECTHOr0 KOHBEKTHBHOTO U
JIyYnCTOro TeruioobmeHa. 5.5. TerioBoe U3jyueHue rasos.

31

15

16

20

20 20

Bcero 3a 6 cemecTp

144

68

34

17

17

76

100

100 100

Bcero no gucuuninHe

144

68

34

17

17

76

100

100 100

3.2. AyUTOPHBIN IPAKTUKYM

Homep 1 HauMeHOBaHHe
pa3jena AMCIUIVITHHBI

Tema MNPAKTUYECKOr'0 3aHATHUA

O0BeMm, ayy,.
4acoB

Paspen 3. TerionpoBogHOCTE B
TBep/bIX Temax.

MHOTOCJIOHMHBIX CTeHKax

PermieHue 3a/1au cTal[MOHAPHOU TEIJIONIPOBOAHOCTH B

3

PellieHue 3a/ja4 HeCTAI[MOHAPHOH
TETrJIOMPOBOHOCTH

Paszpnen 4. KOHBEeKTHUBHBIN
TeII000MeH.

Pemienne 3a/1a4 KOHBEKTHUBHOI'O TerI00oMeHa

PacueT Teri000MeHHOTO0 anrapara

g (kW N

Pazpen 5. PagualioHHbIN
TeruioobMeH.

PerrieHre 3a/ja4 JIyurCTOrO TeryiooOMeHa

g WwWWwl W

Bcero 3a 6 cemectp

3.3. JIaGopaTopHbIil NPAKTHKYM

Ne Homep 1 HauMeHOBaHHe
n/n pasjesna JUCHUIIUHBI

Tema /1abopaTopHOro NpakTHKyma

Oo0nem, ayj,.
4acos

37651




1 |Pasgen 3. TerionpoBoAHOCTb B |PellieHre 3a/jauyl CTAaLMOHAPHOM TEIJIONPOBOJHOCTH B 3
TBep/pbIX Temax. SolidWorks Simulation
5 Perienuie 3ajaur HecTalMOHaPHOM 3
teruionipoBogHoCTH B SolidWorks Simulation
3 Pasznen 4. KOHBeKTHUBHBIN PeiiieHne 3aauri KOHBEKTUBHOIO TeIJIo0OMeHa B v
Terio0OMeH. SolidWorks Flow Simulation
4 Pa3pen 5. PaguatiioHHbIN PacueT cucTeMbl OXJIaXKeHUs Ha Oa3e 371IeMeHTOB 4
Terio0OMeH. [MenbThE
Bcero 3a 6 cemectp 17
3.4. CamocrosTenbHast padora crygenra (CPC)
Ne Homep u HauMeHOBaHHe Oo0nemMm,
CopepkaHue yueOHOr0 3aJaHus
n/n pasjesia JUCHUIIHHBI 4acoB
Pasgen 1. ITpuHUIMTIBL .
1 |rernonepenaun. 3axoms: N3yueHue ripelyCMOTPeHHBIX MpOrpaMMOoii AMJAKTHYeCKUX 6
e/IUHUL] [10 KOHCIIEKTaM JIeKLJUU U pEKOMeH/lyeMOU JIuTepaType
riepeHoca Teria.
Pazien 2. OcroBHele N3yueHue ripelyCMOTPeHHBIX MTPOTrPaMMOM AUIAKTUUECKUX
2 |muddepeHiuansHbIe Y beay P porp AT 10
e/IUHUL] [10 KOHCIIEKTaM JIeKLJUU ¥ pEKOMeH/lyeMOU JIuTepaType
ypaBHEHUS TeTuioo0MeHa.
3 N3yuenune npeyCMOTpeHHBIX gporpaMMoﬁ AM/IaKTHYECKIX 9
e[IMHULI [10 KOHCTIeKTaM JIeKLIU 1 peKOMeHAyeMOU JTuTepaType
IToaroroBKa K BIMOJIHEHUIO U 3alIMTe 1a00pPaTOPHOI paboThI
4 «Pel1ieHue 3a/jauy CTAllMOHAPHOM TETIJIONPOBO/JHOCTH B 3
SolidWorks Simulation»
Pasgen 3. TeronpoBogHOCTh IT0ArOTOBKA K BLITOJIHEHHIO U 3allUTe 1abopaTopHOI paboThI
5 |B TBepApBIX Tenax. «Pel1ieHue 3a/jauy HeCTal[MOHAPHOW TeIJIONPOBOAHOCTU B 3
SolidWorks Simulation»
6 BeInosniHeHMe UHAVBU/a/IbHOTO [JOMALIHEro 3a/laHust U 3
TIOZITOTOBKA K 3aIliyTe paboThl
v BelnosiHeHMe UHAVMBH/Ya/IbHOTO [JOMALIHEro 3a/laHust U 3
TOZITOTOBKA K 3allyTe paboThl
8 N3yueHue ripelyCMOTPeHHBIX I;IpOFpElMMOﬁ AMJAKTHUECKHX 1
e/IUHUL] [10 KOHCIIEKTaM JIeKLIUU U pEKOMeH/lyeMOU JIuTepaType
IMoaroToBKa K BBITIOTHEHUIO U 3aluTe 1ab0opaTopHOW paboThI
9 . «PerieHue 3a1auy KOHBEKTUBHOTO TeryioobMeHa B SolidWorks 4
Paspnen 4. KoHBeKTHBHBIN Flow Simulations
Teryio00MeH.
10 BrinosiHeHMe UHIVBU/Tya/IbHOTO [JOMAIITHero 3a/laHus U 4
TMO/ITOTOBKA K 3alliTe PabOThI
1 BerinosiHeHMe UHAVBU/ya/IbHOTO [JOMAIITHEero 3aiaHus U 4
TIO/ITOTOBKA K 3alliTe PabOThI
12 N3yyeHue npesyCMOTpPEHHBIX gporpaMMoﬁ AM/IAKTHYeCKIX 8
eZIMHULI 110 KOHCTIeKTaM JIeKIIUM U peKOMeHAyeMoU TuTepaType
13 Pazpen 5. PagualinoHHbIN IToAroToBKa K BIMOJHEHUIO U 3all{KTe 1ab0paTOpHOI paboThI 4
Terio0OMeH. «Pacuet cucTeMbl OX/IaXK/eHUs Ha 6a3e 371eMeHTOB TTesbThex»
14 BelnosiHeHMe UHAVBH/ya/IbHOTO [JOMALIHEro 3a/laHusl U 4
TOZIFOTOBKA K 3aIlyTe paboThl
Bcero 3a 6 cemectp 76
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
1 2|3 |4 5 6|7 8 9 |10 11 12| 13 14 |15/16| 17
Otu. o Otu. no | Tecr, OTu. o OTu. o Bormp.
Tect|Tect| 43 P AP\ 03 P 3 AP P 3| Tect P A3/ 0P SK’E
YcnoeHble 0603HaUEHUS:
o JIP — aparHoCTHUeCKasi paboTa;
7 37651




Tect — TecrT;

[3 — nomaiHee 3asjaHue;

Ortu. no JIP — otuet 1o JIP;

Bonp. JK3 — BOMpPOCHI K 3K3aMeHY.

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
creayommx popmax:
e UArHOCTUYECKas pabora;
* TeCT;
e JOMalllHee 33/]aHue;
e oruet 1o JIP;
¢ BOMPOCHI K 9K3aMEHY.

IIpomMeskyTouHasi arTecTanus POBOAXUTCS B popMax:
e 9K3aMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. A. BaOyk, A. @. JleoHos, I'. B. PoguoHoB. . COopHUK 3az1au 110 Teruionepegade. CI16.BT'TY
"BOEHMEX" um. . ®@. YctuHosa, 2018, 51 3ks.
2. B. A. babyk, A. @. Jleonos, I'. B. Poavonos. . CoopHUK 3as1au 1o Tervionepenave. CI16.6T'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2018, 1. pec.
3. B. A. Kygunog, 3. M. Kaprartios, E. B. Ctedatntok. . TexHrueckast TepMOAMHAMUKA U TeTUIoNepeaya.
M.: FOpaiit, 2011, 34 5ks.
. B. B. HamjokuH. . TexHuueckas TepMOArHaMHKa U Terionepegada. M.: Beiciuas mikosa, 1980, 74 sks.
. B. B. Caxun, B. I1. Illamumos. . Ternonepenaua. CIT6.6T'TY "BOEHMEX" um. []. ®@. YctuHoga, 2003,
114 k3.
. B. II. Wcauenko, B. A. Ocurnogsa, A. C. Cykomen. . Terionepesaya. M.: DHeprousgar, 1981, 19 3ks.
. 1. A. Kucenés, C. FO. CrpaxoB. . OCHOBbI MO/Ie/IIPOBaHHMsI ITPOLIECCOB TEMJIO0OMeHa B cpejie
Solidworks. CIT6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2017, 52 3K3.

[S2 0S8

N D

5.2. [lorionHUTebHAs IUTepaTypa Mo AUCLUIIIUHE:
1. b. H. FOgaes. . Tennonepegaua. M.: Beici. mik., 1981, 1 3ks.
5.3. Ilepuogrueckue u3aHus:
He TpeOyoTCSI.

5.4. TlepeueHb peCcypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS! TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHsp;

2. http:/library.voenmeh.ru/jirbis2 — ®yHnamenTansHas 6ubmroreka BI'TY «BOEHMEX» um. /1.®.
YCTUHORA;

3. https://urait.ru — I'maBHasi — O6pa3oBarenbHas rnatdopma FOpaiit. st By30B 1 cCy30B..

CoBpemeHHbIe TIpo¢ecCHOHabHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro dou/ia
(byHIaMeHTalbHBIX UCC/Ie[IOBAaHUH.

VHdopmalioHHble CIIpaBOYHble CHCTEMBI:
1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, mpaBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:

1. SolidWorks 2015 R5;
2. Mathcad Prime 3.1.

5.6. 'Hpopmal[oHHbIe TEXHOIOTHH:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. Mathcad Prime 3.1.

6.3. J/TabopaTopHbIe 3aHATHA:
1. SolidWorks 2015 R5.

6.4. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAIIlEHHOEe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAII[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpe/iHa3HaueHHbIe
[71s1 pabOThI B 3/1IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paboueli MporpaMme JUCIATLTHHBI
TEIUVIOIIEPEJTAYA B JIABEPHOU TEXHUKE

AnHoTanusa paboueii nporpaMMsl

Oucipnuda  TEIUIOIEPEJAYA B JIASEPHOM TEXHUKE sBaseTcs  JAUCLMIUIMHON
o0sA3aTelbHON yacTH 0/10Ka 1 mporpaMMbl MOATOTOBKM 10 HampasieHuto 12.03.05 JlazepHasi mexHuka u
nazepHble mexHono2uu. JuciyrimHa peanusyetcsi Ha ¢akynsreTe M VHdopMalMoHHbBIe U YTIPABJISIOLINE
cuctemsl BI'TY "BOEHMEX" um. [1.®. Ycrunosa kadenpoit 11 JIASEPHASA TEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-1 CriocobeH TIpUMEHSITh €CTeCTBeHHOHAYYHbIe W 0OIIeMHKeHepHbIe 3HAHUS, METO/bl MaTeMaTHUeCKOTO
aHaJli3a ¥ MO/IeTMPOBaHUs B MH)KeHEPHOU JiesiTe/TbHOCTH, CBSI3aHHOM C IPOeKTUPOBaHNEM, KOHCTPYHUPOBaHUEM
Y TEXHOJIOTHUSIMHU TIPOU3BO/ICTBA JIa3€PHOM TeXHUKHY;
[TK-1.1 CriocobeH K aHanM3y 3a/ja4d IO MPOEKTUPOBAHHIO TUIIOBBIX CHUCTeM, NMPUOOPOB, y3/10B U AeTanei
7la3epHOM TEXHUKH, Jla3epHBIX OMTUKO-3/IeKTPOHHBIX PUOOPOB U CHCTEM;
[TK-1.3 CrocobeH K pacyeTy, MPOEKTHPOBAaHWUIO W KOHCTPYWPOBAHHIO B COOTBETCTBUM C TeXHUYECKUM
3aflaHueM TUTIOBBIX CHCTeM, TPUOOPOB, AeTasell U y3/10B Ha CXeMOTEXHIUUYECKOM U 3/IEMEHTHOM YPOBHSIX.

Co,qepx(aHHe AWUCLUIIMHBI OXBAThIBAE€T KPYI' BOIIPOCOB, CBA3dHHBLIX C PAaCUeTOM TeMIIepaTypPHbIX roJjien npu
Pa3/IMUYHBIX THUIIaX TeryiooOMeHa.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B

cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
* TeCT;

e JOMalllHee 3a/laHue;
e otuet 1o JIP;
e BOIPOCHI K 3K3aMeHY.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoOBOJUTCA B CbOpMaXI
¢ D3K3dMeH.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI [UCIUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI
TIpeAyCMOTPeHbI TeKLMOHHbIe 3aHsTHs (34 4.), mpakTudeckue 3aHsiTvs (17 4.), maboparopHelii npakTukym (17
4.), caMoCTosITe/IbHasl paboTa cTyzaeHTa (76 u).
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IIpuioxenue 2

K paboueli MporpaMme JUCIATLTHHBI
TEIUVIOIIEPEJJAYA B JIABEPHOU TEXHUKE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCcTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATHM, U 76 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PexomeHjyemas 1uTeparypa prm::véKOCTb’
Paspen 1. IlpyHnune! Tensonepeaaun. 3aK0HbI IepeHoca Teria.
B. Il. NcaueHnko, B. A. Ocurnoga, A. C. Cykomer.
. Terumoniepeaua: M.: Sueprouszar, 1981 (I'maBa
1,4,15.)
B. B. HaujokuH. . TexHuueckass TepMoJiHaMHKa
U Teruionepegaua: M.: Beiciias mikosa, 1980
N3yuenue TIPe/ly CMOTPEHHBIX (Dnasa 22.)
MpOTpamMMOH AMAAKTUHECKIX EAMHUL TI0 B. A. Kygunos, 3. M. Kapramos, E. B. 6
KOHCIIeKTaM JIeKLIUW U peKOMeHlyeMOH
Tepaype CredaHokK. . TeXHquCKaﬂU TepMOAWHAMUKA U
Terioniepeada: M.: FOpaiit, 2011 (Pa3zen 2.
I'maBa 1.)
B. B. Caxun, B. II. Illanumos. . Teronepezaya:
CII6.BI'TY "BOEHMEX" um. [I. ®. YCTHHOBa,
2003 (I'naBa 1.)
Wroro no pasgeny 1 6
Pazgen 2. OcHoBHbIe fuddepeHIHaNBHBIE yPaBHEeHU TeIoo0MeHa.
B. B. CaxuH, B. I1. lllanumos. . Tenionepenayva:
CII6.BI'TY "BOEHMEX" um. [1. ®. YcTrHOBa,
2003 ('naBa 1,2.)
B. B. Hanjokus. . TexHnueckass TepMoJMHaMHKa
U Teruionepegaua: M.: Beiciias mikosa, 1980
N3yuenue Mpe/lyCMOTPeHHbIX (Tnasa 22.)
Eggzg :rxi?wﬂniiﬂuigiqesé{;lli{eilﬂniiﬁ17r1[0 B. Il. NcaueHnko, B. A. Ocurnogsa, A. C. Cykomer. 10
p 2 . Terumoniepeaua: M.: Sueprouszar, 1981 (I'maBa
yuTeparype 4)
B. A. Kygunos, 3. M. Kapraos, E. B.
Credantok. . TexHnueckast TepMOSUHaAMHUKA U
Tervionepesada: M.: FOpaiit, 2011 (Pa3gen 2.
I'naga 8.)
Wrtoro no pasgeny 2 10
Paspen 3. Ten1onpoBoAHOCTH B TBePABIX TeJIaX.
N3yueHue npenyCMOTPEHHBIX B. B. HamjokuH. . Texnuueckas TepMOAHaAMUKa
TpPOrpaMMOoil AUJaKTHUYeCKUX eJUHUIL] T10 U Tervionepegada: M.: Beicmas mikona, 1980 9
KOHCIIeKTaM JIeKIIUM U peKOMeHTyeMoi (Inama 23, 24)
Jreparype B. A. Babyk, A. @. JleoHos, I. B. POm1oOHOB. .
HO'U‘TOTOBKEI K BBITIOJTHEHUIO U 3alluTe CGOPHI/IK 3a/lay 110 Teruviorepeaayve: CII6.BI'TY
naboparopHoii paboTsl «Pemenue 3asaun | BOEHMEX" nm. [I. @. YcruHoBa, 2018 (I'naBa
CTalOHApPHOM TeM/IoNpOBOAHOCTH B 2,3) 3
SolidWorks Simulation» B. A. KynuHos, 3. M. Kaprainos, E. B.
TT0/rOTOBKA K BHITIONHEHHIO U 3aIl[Te CredaHoK. . TeXHquCKaﬂU TepMOAWHaMUKA U 3
MaBopaTopHOii paboTh! «PellieHye 314 Teruionepesaada: M.: FOpatit, 2011 (Pa3gen 2.
12 37651



HeCTal[MOHAPHOH TEeTIONPOBOTHOCTH B
SolidWorks Simulation»

I'maBa 3.)
B. Il. Ncauenko, B. A. Ocurnoga, A. C. Cykomer.

BrinosiHeHNe WHAWUBUAYa/IbHOT'O

. Terumonepepaua: M.: SHeprouszar, 1981 (I'maBa

JIOMalLlHero 3aaHus U IMOATOTOBKA K 2.) 3
3amuTe paboTh N. A. Kucenés, C. FO. Ctpaxos. . OCHOBBI
BLINONHEHMe HHAMBH/YalbHOTO MO/|eIMPOBAHHsl MPOLIECCOB :1'"EH]I006MEH7:1"B
JIOMAIIHEro 3a/IaHKsl 1 TIO[TOTOBKA K cpene Solidworks: CIT6.BI'TY "BOEHMEX" um. 3
saruTe paboThI . @. YctuHoBa, 2017 (JIP1, JIP2)
Wroro no pasgeny 3 21
Pasjen 4. KOHBeKTHBHBIH TEM/I000MeH.
V3yueHne TIpelyCMOTPeHHBIX N. A. Kucenés, C. FO. Ctpaxos. . OCHOBBI
HpOFpaMMOﬁ IUNAKTAYEeCKUX eIUHUL] 110 MOZe/IMpOBaHuA IMpoLecCcoB TeryiooOMeHa B 1
KOHCIIeKTaM JIEKL[HFI u pEKOMEHAYEMOﬁ cpene Solidworks: CIT6.5I'TY "BOEHMEX" um.
JiuTeparype ,Z[ D, YCTI/IHOBEI, 2017 (HP3)
b. H. FOpaes. . Tenonepenaua: M.: Beici. 1IK.,
[ToaroToBKa K BBIITOJIHEHHUIO U 3aLL{UTe 1981 (I'1aBa 24-29.)
naboparopHoii paGoTsl «PerlieHne 3ajaun | B, B, HamokuH. . TexHuueckas TepMOAUHaMUKA 4
KOHBEKTUBHOIO TeryioobmMeHa B u TervionepeAava; M.: Beicias mkosa, 1980
SolidWorks Flow Simulation» (Tnasa 26,27)
BLITO/THEHHe MH/MBUYATbHOTO B. A. Kygunos, 3. M. Kaprauos, E. B.
JIOMAIITHETO 3a/1aHKs 1 TIOJTOTOBKA K CredaHmoK. . TEXHI/I‘IeCKaﬂUTEpMO,[LI/IHaMI/IKa u 4
3awuTe paboThb teruvioniepesaua: M.: FOpaiit, 2011 (I'maBa 8.)
B. A. Babyk, A. @. JleoHog, I. B. Po1oHOB. .
BeirionHeH1e HHANBHZYanbHOTO C6opHuK 3az1au 110 Tervionepegaue: CI16.BI'TY
JAOMAIIHETO 3a/laHrs U ITOAT0TOBKA K "BOEHMEX" um. 1. ®@. YcruHoBa, 2018 (I'1aBa 4
3amure paboThl 4.
Wrtoro no pasgeny 4 23
Pa3gen 5. PaguanMoHHBIH TeIi000MeH.
W3yueHuie rpejyCMOTPEHHBIX B. A. Babyk, A. @. JleoHog, I. B. Poq1oHOB. .
TpOrpamMmon AV/IAKTHYeCKHX €IMHUI TI0 | COopHUK 3aiau 110 Tervionepesade: CI16.BI'TY 8
KOHCIIEKTaM JIEKIIMH 1 PEKOMEH/lyeMOu "BOEHMEX" um. 1. ®. YcruHoBa, 2018 (I'1aBa
JiuTeparype 5.)
IToaroToBKa K BBITIOJIHEHUIO U 3allUTe B. Il. Mcauenko, B. A. Ocurnosa, A. C. Cykomer.
naboparopHo# paboTsl «Pacuet cuctemsl | . Teronepesaua: M.: Dueprouszar, 1981 (I'naBa 4
oxJiax/ieHus Ha 6a3e smemeHTOB [1ebThE» 15-17.)
BhINoNHeHYe MHAUBUYalbHOIO B. B. HajokuH. . Texnuueckas TepMOoAHaMHKa
JIOMAIIIHEro 3a/JaHusl U TIO/IFOTOBKA K U Terionepegada: M.: Beicmas mkona, 1980 4
3amquTe paboTh (I'masa 29.)
Wroro no pasgeny 5 16
13 37651




IIpunoxenue 3
K paboueli MporpaMme JUCIATLTHHBI
TEIUIOITEPEJAYA B JIABEPHOU TEXHUKE

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora
e BOIPOCHI K 9K3aMeHY;

* TeCT;

e JlOMalllHee 33/]aHue;

e oruet 1o JIP;

¢ JK3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

Bompocsl K 3K3aMeHy
ITepeueHb BOIIPOCOB K 3K3aMeHy IpejcTras/ieH B YMK.

Tect

TecTbl BK/IIOUAIOT B Ce0s1 5 BOIIPOCOB 110 MaTeprasiaM JIeKLyi. Bpems Ha BbIITOJIHEeHHe TecTa - 3
MUHYTHI. [IJ151 TO/TyYeHUst 3aueTa 1o TeCTy HeoOXOUMO OTBETUTD TIPAaBUILHO Ha UEThIPe BOTPOCA U3 TMATH.
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

JlomaiHee 3afaHue

Petrenust ;OMaIHUX 3a/jaHUN TTPEACTAB/SFOTCS B TTEUAaTHOM WM PYKOTIHMCHOM opme. [ormyckaeTrcst
BBIMOJTHEHHE PACUETOB «BPYUHYIO» WK UCTI0/IBL30BaHUE CUCTEM aBTOMAaTH3aliy MaTeMaTH4eCKUX PacueToB.
Kaxxoe 3a/jaHue coiep>KUT Habop UCXOAHBIX JAHHBIX B COOTBETCTBUM C TEMOH MHAWBU/IYaIbHOTO 3a/1aHMS.
Kpurtepuu o1ieHUBaHUS:
IlomalliHee 3a/jaHMe CUMTAETCS BBIMOIHEHHBIM YCIENTHO (PUHUMAETCS) TIPU CJIEAYIOIIUX YCIOBUSIX:
* [IPaBWILHOE BBITIOJTHEHNE BCeX MYHKTOB (3a7ia4), pelyCMOTPEHHBIX 3a/laHHeM;
* IpaBWILHOE 0(hOPMJIEHHE BCEX Pe3y/IbTaTOB B COOTBETCTBUH C TPeOOBAaHUSIMU TOCYAaPCTBEHHBIX CTaH/IAPTOB.

OTuet no JIP

OTuetsl 1o 1abopaTopHBIM PaboTaM Tpe/ICTAB/ISIOTCS B [1€UaTHOM BU/e B popMare, peAyCMOTPEHHOM
11a6JI0HOM OTYeTa 1o JlabopaTopHO paboTe, UK PYKOMMCHOU (opMe. [IoMyCKaeTcsi BBITIOHEHWE PAacyeToB
«BPYUHYIO» WM MCIO/Ib30BaHKE CUCTEM aBTOMATU3al[UM MaTeMaTHYeCKMX PacyeToB. 3al[UTa OTUeTa MPOXO/UT
B (hopMe /I0K/Ia/ia CTY/IeHTa TI0 BBITIOIHEHHOW paboTe ¥ OTBETOB Ha BOTPOCKI MPEMo/iaBaTeis.
OTueT He MOXeT OBbITh TIPUHSAT U TIOJJIEXXUT A0PabOTKe B CTyyae:
* OTCYTCTBUSI HEOOXOIUMBIX pa3/ie/ioB;
* OTCYTCTBUSI HEODXOIUMOr0 rpauuecKoro MaTepHuara;
* HEKOPPEKTHOM 00pab0TKH pe3y/bTaToB.

JK3aMeH

K sK3ameHy 0Ty CKaloTCs CTY/IeHThI, KOTOphIe YCIeIIHO C/Ia/i BCe oMalliHue 3aJaHus,
TpeJyCMOTPeHHbIe paboueli ITpOrpaMMOid, BLIMOIHUIN 1ab0paTopHbIe pabOThI U AT OTUETHI, CA/IN BCE
TeCTHI.
DK3aMeH MPOBOJUTCS B YCTHOU (opMe o GusieTam, BbIZIAHHBIM TpernoziaBarenieM. CTY/IEHT 10/DKeH
MOJTOTOBUTb, TI0/Tb3ysICh KOHCIIEKTOM, COCTaB/IeHHbIM T10 MaTepuasiaM Kypca, OTBeT Ha /IBa BOIpoca.
OLjeHKa «OTJINYHO» CTAaBUTCSI, €CJ/TU OTBET SIB/ISIeTCSI TIO/THBIM U MpaBU/IbLHBIM. Matepuai HU3/ioKeH B
oripe/ie/ieHHOM JIOTHYeCKoM Toc/iefioBaTeIbHOCTH. [Ipy 0TBeTe Ha OTOTHUTe/IbHEIE BOITPOCHI CTYAEHT IoKa3all
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3HaHWE OCHOBHBIX TIOHATUN U 3aKOHOB TEOPHUH TEIJI000MeHa.

O11eHKa «XOPOIIIO» CTAaBUTHCS, €CJIA OTBET SB/SEeTCS TIO/THBIM U TIPaBU/IBHBIM, TIPU 3TOM JIOTTYII[eHbI
HeCylleCTBeHHbIe OIMOKY, UCTIpaB/ieHHbIe TI0C/Ie HaBOASLMX BOMPOCOB Ipernofasarers. [Ipy oTBeTe Ha
JIOTIOJTHHTE/TbHBIE BOTIPOCHI CTYZIeHT IeMOHCTPUPYET TIOHUMaH1e OCHOBHOTO COZiep>KaHHst yueOHOTo
Marepuasa. CTyeHT cBOOOZHO OPHEHTHPYETCSI B MaTepuase, U3JIKeHHOM B KOHCITEKTe.

OrleHKa «y/I0B/IETBOPUTEILHO» BBICTAB/ISIETCS], €C/UA CTY/IeHT 00HAPY>KHUBAeT 3HaHHe U MIOHWMaHKe MaTepyaa
Kypca, HO M3/1araeT MaTepras HeToTHO U JIOTYCKAeT CYIleCTBeHHbIe OIUOKY B JOPMYTUPOBKE 0CHOBHBIX
TIOHSATHH W 3aKOHOB TeopyH TerioobmMeHa. OTBeT Ha JIOTIO/THUTE/TbHBIE BOTIPOCHI BBI3BIBAET Y IK3aMEHYeMOT0
3aTpPyHEeHUs! WK COZIePXKUT OIIMOKU, KOTOPBIE OH MOXKET WCTIPABUTh MOC/Ie HABOASIIMX BOTIPOCOB.

OtneHKa «Hey/I0B/IeTBOPUTEIbHO» BLICTABJISIETCS, €CJTH TIPY OTBeTe 0OHapy»KeHO HellOHUMaHue OCHOBHOTO
cofiep)KaHusi yueOHOTO MaTepyasa Wil JOMyIeHbl CyIleCTBeHHbIe OINOKY, KOTOPbIe YUall[uiics He MOYKET
WCTIPaBUTh TPU HABO/SIIMX BOMPOCAX TPeTiofiaBaTe/is.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspgen 1. Ilpunpmnel Tecr,

3 g |Temionepenauu. 8 5 ’ 0 0 6 20 | 20 0 Bompocsi
3aKoHbI epeHoca K
Temia. 3K3aMeHy
Pa3pgen 2. OcHOBHbIE Tecr,

3 6 auddepennaabHbIe 14 4 4 0 0 10 20 | 20 | 30 Bornpocsl
ypaBHeHUsI K
Temioo0MeHa. 9K3aMeHy

Bornpocsl
K
Pazpgen 3. SKIAMEHY,
3 | 6 |Temtompoogmocres | 41 | 20 | 8 | 6 | 6 | 21 | 20| 20 | 30 OT‘J‘I‘*; o
TBepPAbIX TeJIaxX. TomamHee
3a/laHue,
Tect
Bornpocsl
K
Paspen 4. JK3aMeHy,
3 | 6 |KoHBeKTHBHBI 50 |27 14| 7 | 6 | 23 |20 20 | 20 OT‘]‘Ieg o
Ter/I000MeH. ’
Homarinee
3a/1aHue,
Tect
Bormpocs!
Pa3pen 5. I-)KBaII\(/IEH
3 6 |[PajuanyoHHBIH 31 | 15 6 4 5 16 20 | 20 | 20 ,Z[OMaLLIHZ’e
Tern/ji000MeH.
3a/laHue,
Tect
Bcero 3a 6 cemectp 144 | 68 | 34 17 17 76 | 100 | 100 | 100
Bcero no aucuminHe 144 | 68 | 34 17 17 76 | 100 | 100 | 100
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Onenounblie MaTtepuansl no jucyumiude TETVVIOIIEPETAUA B JIABEPHOM TEXHUKE

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00WeuHyceHepHbie 3HaHUs, Memoobl
mMamemamuyeckoz20 aHA/U3d U MOOe/UPOBAHUS1 8 UHMCeHePHOUl OesimebHOCMU, CEA3AHHOU C
npoeKmupogaHuem, KOHCMpPyupoeaHueM U MexHo/102UAMU NPOU3800CMeda /1a3epHOll meXHUKU

Ne 1

Ne 2

Ne 6

[TpouuTaiiTe TEKCT U 3alUILIKTe Pa3BePHYThI 000CHOBaHHBIN OTBET

Kakue f1elicTBHSI MOXKHO TIPeATIPUHSTS 151 CHYDKeHHst paboyeii TeMriepaTypsl a1emMeHTa Iipubopa,
OXJIXKJJAeMOT0 C TIOMOLI[bIO PaZikaTopa C 00Z[yBOM BEHTU/IATOPOM, TIPH COXPaHEHHH TIOJTHOTO TETJIOBOTO
TOTOKa.

ITpouunTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

Kakue MaTepuaJibl IIpeATIoOUTUTE/IbHEE MCITO0/Ib30BaTh /i U3TOTOBJIEHUA PaANaTOPOB CUCTEMBI
OXJIaXKAE€HWA TeIMJIOHarpy>keHHbIX 3/IEMEHTOB HpI/I60p0B " riouemy.

IIpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBHE OTpe/ie/ieHUi

1. Mepa KuHeTU4YeCKOM SHePTHH XaOTUYeCKOTO JBIKeHHUS] MUKPOYACTHI] Bell[eCTBa.
2. CymMMa KMHeTHUeCKUX SHePruii XaoTUueCKoro JBHKeHHs MUKPOUaCTHUL] BellleCTBa.

3. CyMMa KHMHeTHU4YeCKHuX BHEPFI/Iﬁ XdOTU4YE€CKOT0o ABVXKEHNA MUKPOUACTHUL] BeI[eCTBa, ITOTEeHUA/IbBHBIX
BHGPFI/Iﬁ BBBHMOAEﬁCTBHH MHKPOUYaCTULl HAa BCeX YPOBHAX, SHEPI'UHU XUMHUUYECKUX CBSI3eH U Ap.

A. BHyTpeHHsI TellioBast SHeprusl.
b. BHyTpeHHs1d 5Heprusi.

B. Temnieparypa
[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBHE OTpe/ie/ieHUi

1. 3HaueHus TemmepaTypsl U KOOPAUHAT TOYEK MPOCTPAHCTBA B KXKJbIA MOMEHT BpEMEHHU.
2. TerIoBOM MOTOK, TIPUXOAAIIANACS Ha eAUHUILLY TI/IOIA/IA TIOBEPXHOCTH TerioobMeHa.

3. KonmuecTBO TeMIOTHI, lepefilaHHOe Yepe3 MOBePXHOCTh B eJUHULY BpeMeHHU.

A. YjenbHbIH TEII0OBOW MOTOK.

b. TemmnieparypHoe noJe.

B. TernnoBoii NOTOK.
ITpounTaiiTe TEKCT U YCTAHOBUTE MOC/IE/IOBATELHOCTh

YKa)kuTe Mo C/e0BaTe/TbHOCTh PEIIeHUs CONPSDKeHHOM 3ajaun TerioodMeHa B SolidWorks Flow
Simulation coriacHo fepeBy MCC/ieOBaHMUS

1. 3agaHue napameTpoB 3ajaud (TUI TeueHUs1, pr3rdecKre mapaMeTpsl U Ap.).
2. 3ajaHye TBepA0ro MaTepuasa o YMOJ/TYaHHUIo.

3. 3agaHuve BUjia TeKyueld cpefibl.

4. 3apianye KpUTepueB CXOAUMOCTH .

5. 3ajjaHye rpaHUUHbIX YCI0BUH.

6. [TonyueHue pereHus.

7. IlocTpoeHue 3110p pesysibTaToB.

[IpouuTaiiTe TEKCT M yCTAHOBUTE TMOC/Ie/I0BATEIbHOCTD

YKa)KnTe TI0C/1e/J0BaTe/TbHOCTD PeIIeH s 3a/jaui Ha KOHBEKTHBHBIN TeIJI000MeH B HeCOKMMaeMbIX
IIOTOKAax
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1. Beibop dopmyasr Nu=C*ReAm*PrAn.12

2. Haxoxxaenue koadduieHTa TeryiooTAauun.

3. Pacuet yzesibHOTO TEIIOBOTO TIOTOKA 10 opmysie HetoToHa-PruxMaHa.
4. Pacuet uncen Re u Pr.

5. PacueTt Teniou3nueCKUX CBONCTB MOTOKA MPH OMpPeAESIOLel TeMIepaType.

Ne 7 TIpouwnTaiiTe TeKCT, BbIOEpHTE MTPaBHI/IbHBIN OTBET U 3allMIINTe apryMeHThI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

YpaBHeHHe TeI/IONPOBOAHOCTH SIB/SIETCS] YACTHBIM C/IyYaeM YpaBHEHUS
BapuanTel oTBeTa:

1. YpaBHeHus 3Hepruun

2. YpaBHeHUs1 HePa3pbIBHOCTH

3. YpaBHeHUS ABVKEHUS

4. YpaBHeHHs COCTOSIHUS

Ne 8 TIpouuTaiiTe TeKCT, BbIOepUTE MPAaBUIBHBIN OTBET U 3alUIIMTE apryMeHThl, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

YpaBHeHUe Hepa3pbIBHOCTH SIB/SIETCS] BbIpaXKeHHWeM 3aKOHa
BapuaHnTsl oTBeTa:

1. CoxpaHeHHs MacChbl

2. CoxpaHeHUst UMITYJIbCA

3. CoxpaHeHUs1 SHEPTUU

4. CoxpaHeHUs1 BpeMeH!

Ne 9 TIpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIKMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

YpaBHeHUe [|BIDKEHUS SBJISIeTCS BEIDA’KEHUEM 3aKOHa
BapuanTel oTBeTa:

1. CoxpaHeHUs1 MacChl

2. CoxpaHeHUsI UMITyJIbCa

3. CoxpaHeHus sHepruu

4. CoxpaHeHUs BpeMeHHU

Ne 10 ITpouuTaiiTe TeKcT, BeIOepUTe MpaBUIbHBIE OTBETHI M 3alMIINTe apryMeHThI, 000CHOBBIBAIOIL[ME BIOOD
OTBETOB

Yo sB/IsIETCS KpaeBbIM yC/I0BHeM AuddepeHIManbHbIX YpaBHeHNH TerioooMeHa
BapuanTel oTBeTa:

1. X¥uMHuueckue rapameTpsl Cpefibl

2. TeoMeTpuUyecKue rapaMeTpbl pacueTHOW 00/1acTH

3. ®usnyecKre napameTphl Cpe/ibl

4. I'paHWUHBIE ¥ Haya/IbHbIE YCJIOBHUSA

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/IbHbIE OTBETHI M 3aIUIINTE apryMEHThI, 000CHOBBIBAIOIIE BEIOOD
OTBETOB

CHEKTpaJI]:HaH H3jiydaTes/ibHasd CroCOOHOCTh abCOJTIOTHO UEepHOro Tejia 3aBUCUT OT
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BapuanTs! oTBeTa:

1. [IvHBI BOJIHBI U3/Ty4YeHUsT
2. TennoeMKOCTH TeJia

3. Temnieparypel Tesia

4. TeMniepaTypbl OKPY>KaroILei Cpe/ibl.

Ne 12 TIpouuTaiiTe TEKCT, BEIOEpPUTE NTPABUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000CHOBBIBAIOII[HE BLIOOD

OTBETOB
I'paHWUHBIE YCIOBUSA /IJ1s1 YPABHEHUS TETIONIPOBOAHOCTH MOTYT 3a/JaBaThCs C/IeAYIOIIUM 00pa3oM:

1. 3azjaeTcs pacripeziesieHre TeMIiepaTypbl Ha TpaHULax 00/1acTH.
2. 3aziaeTcs pacrpeziesieHye aBeHys Ha FPaHUIax 00/1acTy.
3. 3aziaeTcs IVIOTHOCTD TEIJIOBOTO MOTOKA Ha rpaHULIax 001acTy.

4. Ha rpanHuIjax 00/1acTH 3a/IaeTCs 3aKOH U3MEHEHUs TeTJIOBOTO MOTOKA .

ITK-1.1 - CnocobeH K anaau3sy 3a0auu no NPoeKmupoeaHuio Munoebix cucmem, npuébopos, y3/108 u
demaviell /1a3epHOll MeXHUKU, /1d3ePHbIX ONMUKO-3/1eKMPOHHBIX NPpUubopos u cucmem

Ne 1

Ne 2

Ne 3

No 4

[TpounTaiiTe TEKCT U 3alUILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET

Kakum 06pa3oM MO>KHO 00eCTeunTh OX/IaXK/IeHe TEeTIOBBIAESIONIEro Mpuoopa B repMeTHYHOM
KOpIyce paboTaroITero B OTKPHITOM KOCMOCE Ha OKOJIO3€MHOM opOuTe.

[TpounTaiiTe TEKCT W 3alWIIKTe Pa3BePHYThI 000CHOBaHHKIN OTBET

Kakum 06pa3oM MO>KHO CHU3WUTh HarpeB Nprubopa paboTaroiiero mpy BO3/1eHCTBUM CO/THEUHOTO
W3/TyueHusl.

IIpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

1. ITpotiecc pacripocTpaHeHue Terjia OT YaCTHULbl K YaCTULle, TIPU KOTOPOM CaMU YaCTULIbl He
TiepeMelrarTCs.

2. HpOL[ECC pacCripoCTpaHeHHre Terljla, KOTrJd YaCTULIbI Te/la MEHAT CBOe MeCTOII0/I0OKeHHE B
TMPOCTPAHCTBE U IPXU 3TOM BBITIO/THAKOT DOJIb HOCHTeJIel Tema.

3. Ilpouecc pacrpocTpaHeHHe Teria OCPeJCTBOM JIeKTPOMAarHUTHOIO U3/TyYeHHsl.
A. PaguaiiioHHbINA Terioo0MeH.
b. TeryionpoBogHOCTS.

B. KoHBeknusi.
[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
1. MexaHW3M TeIIONpPOBOAHOCTH B rasax.

2. MexaHu3M TeIvIONpOBOLHOCTH B KalleJIbHbIX JKUJKOCTSX.
3. MexaHu3M TeIuIoNpoBOLHOCTU B TBepAbIX Tejlax.

A. Tepefjaua KNHETHUYECKON YHEPTMH MOJIEKY/IaMH TIPU CTOJTKHOBEHUSIX U Auddy3uH, 0CI0KHEeHHasT
B3aUMOJEMCTBUEM CUIOBBIX MOJIEX MOJIEKYII.

b. [lepefaua KuHETHYECKOM SHEPTUU MOJIEKY/IaMU TIPU CTOJIKHOBeHUsIX U Auddy3uu.

B. Tlepesaua TerjioBoi Hepruu MoCpeICTBOM CBOOOHBIX 3/IEKTPOHOB M KO/ieOaHMM KPUCTa/LTye CKOH
peIIeTKHU.

[IpouuTaiiTe TEKCT ¥ YCTAHOBUTE TIOC/IE/I0BATETLHOCTD
Pacnono)xuTe MaTeprasibl 10 Mepe BO3pacTaHUs UX TETUIONPOBOJHOCTH OT MEHBIIIeH K OO/bIIe.
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Ne 6

Ne 7

Ne 8

Ne 9

1. Megp.

2. AMIOMUHUM.
3. Bo3gyx.

4. Boga.

5. HepxkaBerolijas cTaJib.
[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/Ie0BaTeIbHOCTD

PacrionoskuTe mpoiiecc o Mepe Bo3pacTanus Ko3dduijeHTa KOHBeKTUBHOMN TeIJIOOTAAUM OT
MEHBILIETO K 00/IbILIEMY.

1. O6TekaHue BOfION KOPITyCa CKOPOCTHOT'O Karepa.
2. CBobOO/1HAst KOHBEKIIUS B BO/JIE.
3. CBobOoHAst KOHBEKLIYS B BO3yXeE.

4. OOTeKaHHe BO3YXOM CITUPAH TEIJIOBEHTUIISTOPA.

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET U 3alMIIINTE apryMEeHThI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

B xakom cilydae HEIGIIIOAEIETCH rnmpouecc HECTauHOHapHOﬁ TEeIJIOMPOBOAHOCTHU C ITIOCTOAHHBIMUA
F'PaHUYHBIMU YC/IOBUAMU

BapuanTel oTBeTa:
1. IIporjeccsl, NPOUCXOAALLME B Telax MPU U3MEHSIOIeMCS TellJIOBOM BO3/IeHICTBUM U3 BHe.

2. I1potuiecchl, MpoUCXO/sIIIMe B TeslaX NpH Mepexo/ie U3 HeKOTOPOro Haya/IbHOTO TeIJIOBOr0 COCTOSIHUS
B JpyTOe CTallMOHapHoe.

3. IpoLeccel, MPOUCXO/SIME B TeJIaX MPU CTALIMOHAPHOM TEIIOBOM COCTOSTHUH.

4. ITpotieccel, MPOUCXOASLIME B TeIaxX IPY IIOCTOSHHOM TeMIIepaTypHOM I10JIe B Terle.

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBH]’[BHBIﬁ OTBET U 3allMIINTe apryMeHTEI, O6OCHOBI:IBaI-OIJ_[I/Ie BbI60p
OoTBeTa

B KakoM ciyyae Hab/moaeTcst TpoLiecC HeCTalMOHAPHOH TerIONPOBOJHOCTH C IIePeMeHHbIMU
IPaHUYHBIMU YCIOBUSIMU

BapuanTel oTBeTa:
1. ITpotuieccsl, MPOUCXOASALIME B TelaxX IIPY U3MEHSIOIeMCsl TeI/IOBOM BO3/eliCTBUY U3 BHe.

2. Tporeccel, MPOUCXOZSIIME B TeslaX MPH TIepexo/ie U3 HeKOTOPOro Haua/IbHOTO TeIIOBOrO COCTOSTHUS
B [Jpyroe CTaljiOHapHOe.

3. HpOL[ECC]:I, Mpoucxoaduire B TejidX IMpyu CTallMOHAPHOM TEIVIOBOM COCTOAHUU.

4. Tporjeccel, MPOXCXOASILIME B TeIax MPU MOCTOSTHHOM TeMITepaTypHOM I10Jie B TeJle.

HpoanaﬁTe TeKCT, BbIGepI/ITe HpaBHJIBHLIﬁ OTBET U 3allMIINTEe apryMeEHTHI, O6OCHOBLIBaIOLL[I/Ie BLIGOp
oTBeTa

I[Tpu yBe/TMUeHHUH TEMITIEPATyPhl AOCO/IFOTHO YEPHOTO TeJla MAKCMMYM CIIeKTPabHOM HU3/TydaTeIbHON
CII0COOHOCTH

BapuaHTsl oTBeTa:

1. CMelLlaeTcsi B CTOPOHY YMEHBILIEHUS JIMHbI BOJIHEI.
2. CMellaeTcsi B CTOPOHY YBeTMUEHUs JJIMHbI BOJTHBL
3. He usmeHsiercs.

4, CMEH_IaeTCH B 3aBUCMMOCTHU OT MaTepHrdJ/ia TeJid.
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Ne 10 TTpouuTaiiTe TeKCT, BEIOepUTE MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMeHThI, 000CHOBBIBAIOILMEe BEIOOD

OTBETOB
Hpouecc rnepeHoca Teria 0e3 rnepeHoca MacCcChl

BapuaHThl oTBeTa:

1. Ter10nIpOBOJHOCTS.
2. [IpoccenuposaHue.
3. Kongekijus.

4. N3nyyeHue.

Ne 11 TTpouwuTaiiTe TEKCT, BEIOEPUTE MPABUILHBIE OTBETHI M 3alMIIMTE apPTyMEHThI, 000CHOBBIBAIOII[HE BLIOOD

OTBETOB
Ternnodur3nueckue mapaMeTpsl BelljeCcTBa

BapuanTel oTBeTa:

1. YnenbHas TeIJIOEMKOCTb.
2. ITnOTHOCTS.

3. Tery1onpoBOAHOCTS.

4. YnenbHbIN 00HeM.

Ne 12 TTpounTaiiTe TeKCT, BeIOepUTe MpaBUIbHBIE OTBETHI M 3alUIINTE apryMeHThI, 000CHOBBIBAIOIL[MEe BEIOOD

OTBETOB
[TepemeHHbIEe B HECTALMIOHAPHOM YPaBHEHUH TeIUIONPOBOAHOCTH

BapuanTel oTBeTa:
1. CKopoCTb.

2. Bpems.

3. Temniepatypa.

4. laBnenHue.

ITK-1.3 - CnocobeH K pacuemy, npoeKmMupo8aHuio U KOHCIMPYUpo8aHuio 8 CO0Mmeemcmeuu ¢ mexHu4ecKum
3a0aHueM Munoebix cucmem, npudopoe, demavieti U y3/108 HA CXEMOMEXHUUECKOM U 3/1eMeHINMHOM YPOBHSIX

Nel

Ne 2

Ne 3

ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET

[nomaasr MoBepXHOCTH pajiiaTopa cUucTeMbl oxJiaxgeHus 0.1M2, TeMriepaTypa OBepXHOCTH
paguatopa 50°C, cTerneHb YepHOTHI TOBepXHOCTU paguatopa 0.8. TeMriepaTypa OKpysKarollero Bo3ayxa
20 °C. OrpezieTuTh MOJTHBIHM TEIJIOBOM TTOTOK OT PaJiiaTopa B OKPY/KAIOIIyI0 CPe/ly 3a CUeT JIYUUCTOTO
tertoobmena. IMocrosianas Credana-bonbimMana 5,67 1078 Br/m2/K* OTBeT OKpPYIVIUTh [0 1{eJI0r0
yuca.

ITpouunTaiiTe TEKCT U 3alUIIINTE Pa3BEPHYThI 000CHOBAHHBINM OTBET

PajiuaTop CUCTeMBI OXJIaX/eHUs IPUOOopa pacroiaraeTcs Ha BHEITHel CTOPOHe KOPIyca U OTBO/IUT
TETUI0 B OKPY>KAIOII[UH BO3/YX 3a CUeT CBOOOHOMN KOHBEKI[UU, IIPH ITOM TeMITepaTypa CTEHKH
paguaropa 50 °C. Temnepatypa okpy»atoiriero Bozayxa 20 °C. KoadduiieHT KOHBeKTUBHOM
TEeTUI00TAauu 1pu cBobogHol kouBekimu 10 Bt/m2/K. Kakas Oyzet Temrieparypa cTeHKH B °C, ecu
00/1yBaTh 3TOT paiuaTop BEHTUISITOPOM, 00eCTieurBast Tipy 3TOM KO3 GHLIMEHT KOHBEKTHBHOU
teriootgaur 130 B1/mM2/K. Cunrtarh, UTO TETJIOBOM MOTOK OCTAeTCS TTOCTOSTHHBIM.

[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

1. Pa3mMepHOCTH yZie/IbHOI'O TEeIJIOBOrO MOTOKaA.
2. Pa3mepHOCTh K03 duIeHTa TeryIO0TAauHU.
3. Pa3aMepHOCTH Ter/ioBoro noToka.
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Ne 4

Ne 6

Ne 7

Ne 8

A. BT
B. BT/K/mA2

B. Bt/mA2
[TpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
1. Pa3mMepHOCTB JIyYMCTOrO MOTOKA.

2. Pa3aMepHOCTH TeIIonpoBOAHOCTU Marepyasa.
3. Pa3MepHOCTh TeMIlepaTyponpoOBOSHOCTH.

A. Br/K/m

b. Br

B. MA2/c
[TpouuTaiiTe TEKCT ¥ YCTAHOBUTE TIOC/IE/I0BATETLHOCTD
Pacrnono)xuTe MaTeprasibl 10 MEpe BO3PaCTaHMsI UX CTETIEHH YePHOTHI OT MeHbIIel K OOJIbIIIeH.

1. 3onoro.
2. [ToTMpoBaHHBIM a/TFOMUAHUH.
3. Caxa.

4. OKuC/IeHHas CTab.
[TpounTaiiTe TEKCT ¥ YCTAaHOBUTE T1OC/Ie[OBAaTeTHHOCTD
YcTaHOBUTE MOPSZIOK pacyeTa TerioobMeHa MeXX/Ty U3yJaroliM ra3oM U CTeHKaMH KaHasa.

1. Onpepenenue TomIUHBI 3(deKTUBHOMN TOMIUHBI €105 Ta3a - 1.
2. OripezienieHue NapLMa/bHBIX JaB/eHWH JBYX U 00/ee aTOMHBIX r'a30B - Pi.
3. OnpefienieHre CTereHU YepHOTHI CMECH ra3oB.

4. Onpe,aeneHHe TOIIPaBOK Ha ITIOBBIIIIEHHOE aB/ieHHe CTeIl€eHW YEPHOTHI ABYX U 6o/1ee aTOMHBIX r'a30B
10 HOMOTr'paMMaM.

5. OnpesiesieHye CTeTIEHW YePHOTHI IByX M 00Jiee aTOMHBIX T'a30B 110 HOMOIPaMMaM B 3aBUCHMOCTH OT
pi*l ans maBeHust cMecu laTm.

6. OnpesiesieHue y/e/IbHOTO MOTOKA M3/Ty4eHust 1o 3akoHy CredaHa-BosbiiMaHa.

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET UM 3alMIIINTE apryMEeHThI, 000 CHOBBIBAOII[HE BLIOOD
oTBeTa

VHTerpanbHas u3myuaresibHasi CIOCOOHOCTh aOCOMIOTHO YEPHOTO Tejla 3aBUCHT OT
BapuanTel oTBeTa:

1. [InvHBI BO/THBI U3/Ty4YeHUs U TeMIleparypbl Tejla

2. [11viHBI BOJHBI U3/TyYeHUs]

3. Temmieparypsl Tesa

4. 11vHBI BOJHBI U3/TyUeHUsi, TeMIIepaTyphl U TeTJI0eMKOCTH Tefa

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThl, 000CHOBBIBAIOIIVE BEIOOD
OTBeTa

CrieKkTpasibHbIN /IMana30H TelJIOBOTO U3My4YeHH st

BapuanTel oTBeTa:
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Ne 9

1. (0,1...100) MKkm
2.(0,01...0,1) mx™m
3.(0,1...1) Mmx™m

4.(0,1...10) mxm

HpquTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBLIBaI~OLL[I/Ie BBIGOP
oTBeTa

Bup o611ieit KputepranbHON 3aBUCUMOCTH /IJ1S pacueTa BhIHYK€HHOTO KOHBEKTHBHOTO TeryioobMeHa
BapuanTel oTBeTa:

1. Nu=C*ReAm*Pr*n

2. Nu=C*GrA\m*Pr n

3. Nu=C*ReAm*Pr/ n

4. Nu=C*Re*m*Pr n

Ne 10 TTpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB
cDaKTOpr, B/IMAIOLIME HA PEXXHUM Te€UEHUA ITOTOKA B KaHajie

1. ITlepoxoBaTOCTb NTOBEPXHOCTH.
2. YciioBusi BXo/la B KaHail.
3. Bpewmsi.

4. BA3KOCTb TeKylLlel cpefibl.

Ne 11 TIpouuTaiiTe TEKCT, BEIOEpPUTE NPABUIbHBIE OTBETHI M 3alMIINTE apTyMEHThI, 000 CHOBBIBAIOIL[ME BLIOOD

OTBETOB

Kakue nmepemeHHbIe BXOJAT B Oe3pa3MepHOe YpaBHeHUEe HeCTal[MOHAPHOM TeTIONPOBOAHOCTH ISt
TeUeHUU B0/ T/IAaCTHUHBI

1. Yucno dypee.
2. YUncno PeiiHonbzca.
3. be3pa3mepHas Temmneparypa.

4. be3pasmepHas KOOpZAUHATa.

Ne 12 TIpouuTaiiTe TEKCT, BEIOEpUTE TPAaBUIbHBIE OTBETHI M 3aNUILINTE apTyMeHThI, 000CHOBBIBAIOIL[MEe BEIOOD

OTBETOB
Kakue Be/lMUMHEBI BXOJAT B 3dKOH q)ypbe

1. TemnonpoBOJHOCTS.
2. Ten0eMKOCTb.
3. ¥YienbHbIN TENI0BOU MOTOK.

4. I'pafieHT TeMIleparyphl.
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