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1. BEJH OCBOEHMA ANCHUIIINHBL

U,GJ!T)IO OCBOCHHA AHCTTHHIKMHEL ABIACTCH Q)OPMI'IPOB&HHC CIREAYHOIHX KOMIIeTeHIRH Ha

YPOBHIX: :
ObmenpoheccnoOHANbLAbIX

OIK-1 (12.03.03) - Crocofen nmpuMeHSTH €CTECTBEHHOHAYWHLIE U
o0IeHHIKEHEPHBIC 3HAHMI, METOALI MaTeMaTH4eCKOro AHagEsa H
MOIERHPOBAHNL B HEDKCHEPHOM JEATCNBHOCTH, CBR3AHEOM C
(hoTOHHBIMHA TEXHOSOTUIMH 00padoTKH HHdopMarvy,
[IPOCKTHPOBAHUEM, KOHCTPYHpOBaHHeM u TEXHOIOTHAME
[IPOH3BOACTIBA 3IACMEHTOB, HpubopoB H cucteM GOTOHMKM H
onTORHPOPMATHKH

OIIK-1 (12.03.05) - CrocobeH NpUMEHNTH ECTECTRBEHHOHAYUHBIE H
OOINCHIDKEHEPHbIC 3HAHMSA, METOHBl MATEMATHUECKOYQ AHANM3Z H
MOJACOHPOBAHUS B HHEKCHEPHOU ACATENHLHOCTH, CBA3ABHOH ¢
[IPOSKTUPOBAHHEM, KOHCTPYMPOBaHHEM H TEXHOJIOTUSMH
OPOH3BOACTRA JIA3EPHON TeXHUKH

IpoaruayThet ypoBeHs

IpodeccHonaMmHbIX

TICK-1 (12.03.03) - Criocofes x amamu3y NOCTABACHHOW 3anaum
HccneroBaHuH B 00NacTH HOTOHUKA M ONTOUHGOPMATHKE

TICK-1 (12.03.05) - CnocofeH K agaimsy 32/1au¥ N0 IPOSKTHPOBARHIO
THIIOBBIX CHCTeM, HPHUOOpOB, Y37I0B M ACTANCH JIA3epHOM TEXHHKH,
Na3epHBIX ONTHKO-3JIEKTPOHHBIX NPHOOPOB W CHCTEM

Tloporosslii ypoBeHB

TNCK-3 (12.03.03,12.03.05) - Criocober k pacuety, TPOSKTHPOBAHUIO
H KOHCTPYHPOBAHHIO B COOTBETCTBHM ¢ TEXHUUECKHM 3aZaHHEM
THIIOBBIX CHCTEM, IpHOOPOB, Jetakell n Y3N0B Ha CXEeMOTEXHUUECKOM
H 3IeMEHTHOM YPOBHIX

Hoporosslii ypoBeHs

‘I)OpMHpOBaHHIO YEKQ3aHHBIX KOMIeTeHIIEH CIIYAHT AOCTHKCHAS CACHYIOMNRX PE3VIILTaTOR

obpazoRaHus:
SHAHN:
HU YPOBHE NPEOCMAGHER Y.

~ Pa3sMYHBIX BUAOB M (HIMIECKHX NPHHIUIOB riepeadn Temia (OIK-1);
— O TEOpHH NoK00H U He3pasMepHBIX KpaTeprax nomobus (OTIK-1);

- 0 rpaA4HbIX YCIOBUAX PasiHydHerx poror (OITK-1).
HA YPOBHE 8OCHPOUZEE0eHUA:

— METOHHK pacueTa OCHOBHBIX IapaMeTpoB TermoobMeHa Ha OCHOBE 663]383MEPHBD{ KPUTEPHCRE

mozoGus (OIIK-1, TICK-1, ITICK-3);

— METOAMKH pacHdera TellnooOMeHa IIpH BRICOKHX cKopocTax motoka (OTTK-1, TICK-1, [TCK-3);
— METOIWK OIEHKH OCHOBHBIX HAPaMETPOB TemnoodMenkbix annaparor (OITK-1, TICK-1, TICK-3).

HA YPOBHE NOHUMAHUA.

~ [PUHIMIIOB PACTIPOCTPAHERMA TEIUla B TBEPASIX, KHAKHX ¥ razoobpasupix cpepax (OIK-1,

TICK-3);
— OCHOBHBIX 3aK0HOB pactpexenerus tera {OIIK-1, [TCK-3);
— OCHOB TeltoodMena B8 norpannyasoM croe (O1IK-1, TICK-3).

YMEHHR!
meopemuyecKue!

~ COCTaBJIEHYUE U aHANM3 ypaBHeHW  Telviosoro dananca cucteMsl {OIIK-1);
— BIANIEHME METOJaM¥ MATEMATHYECKOTO AHANM3a OCHOBHBIX YpaBHEHWM TemiooOMeHa

pasnuuzoro suja (OIIK-1).
npaxmudecKue;



peilarh 3aJa9¥ CTallHOHApHOM M HecTauxoHapHoH Temnonposomsaoctn {(O6IK-1, TICK-1,
TCK-3);

BLHIOJIHATE TEIIIOBEE pacuethi MHOrocnofasix xoHeTpyRiEHd (OIIK-1, ITCK-1, TICK-3);
BEITONEHATE PACYSTEE ITPH KOHBEKTHBHOM reroobmere (OHK-1, [TCK-1, TICK-3);

BBIIIOIHATE PACUETH NPH Tetoobmene uznydyenueM (O1IK-1, IICK-1, ITCK-3);

BEIIOJIEATE PacdeTst IpH croxHoM teroodmMere (OIIK-1, [ICK-1, TICK-3).

HABRIKH:
OIIEHKH OCHOBHBIX DapaMeTpos Tennoobmena (OIIK-1, [ICK-3);
TIPUMEHEHA THIOBBIX IPOrPaMMHLIX [PO/YKTOB ML pemenns rernosbix 3a1ad (11CK-3);

KCIIOIR30BAHAE  TPOrpaMM  YHCIASHHOrO  MOZENHMpPOBAHMA A% PEHICHHAN  3ajad
rerronposoaaocta 1 xorsexiiuy (OHK-1, IICK-3).



2. MECTO IUCTIMIIIVIHGE B CTPYKTYPE OCII BO

HJuciymmana Tenaoneperasa fRIfeTcs MUCUUIUIHHON BapHAaTwBHOHR 4wacru uukna bruoxa 1
IpOTpaMMBel ¥ BXOJMT B HUCHO MHCHHILINH HO BRIGOPY CTYAeRTA.

Conepxafgde AMCIWITHHEL ABJIACTCS JIOTHYECKUM NPOSOIDKCHHEM COTCPIKAHWS AHCIATLHH:
MarematTEKa, @m3nka, CoenmaidbHas TRAPOTAZOAMHAMEKA W CIYXHAT I O3HAKOMIISHHS
cIIymaTteiae# ¢ OCHOBaME NIpoliecca TENRO00MeHA B XUIKHAX, TREP/ALIX B razo00pasHEIX cpefiax.

Hucnumimiga  sBisfeTcs  OCHOBOH  AMA%  OCBOSHHA ciemylomux mucummme:  (JCHOBBI
KOHCTPYHPOBAHAH ONTHKO-}ICKTPONHBIX B AalepPHBLIX Npudopos, JIazepHpie TEXHONOIHH.

[MpenpapuTenbHble KOMICTEHIMH, COPMHPOBAHHBE ¥ of0ydatolmeroca [0 Hadalla H3y4eHHs
AUCHHIUIAHEL

YK-1 (12.03.03,12.03.05) - Cirocoben ocyINecTs/ISTs NOHCK, KPUTHYCCKHHR aBanyu3 ¥ CHHTE
RHQOPMATIHA, IPUMEHATE CHCTEMHABIH HOJXO JUIst PEHICHUS [FOCTABNCHHBIX 3aHad;

OfIK-1 Oasoswifi yposeds (12.03.03) - Chocobes HpuUMEHSTL €CTECTBCHHOHAYHHBIE H
OCUIeHIKCHEepHBIE 3HAHMA, METONB MaTeMATHHeCKOTO aHANIKW3a M MOJSHUPOBANUS B HEIKEHEPHON
JCATCIHLHOCTH, CBA3aHH0H ¢ (DOTOHHBIMY TEXHONOTHAMHE 00paboTKu uHbOPMAaIliy, TPOSKTHPOBAHNEM,
KOHCTPYHPOBAHHEM M TEXHOJOTHSIME IPOH3BOACTBA HNIEMEHTOB, UPHOOPOB M CHCTEM (POTOHHKH U
ONTONHPOPMATIKH;

OITK-1 Oazopeni ypomeunr (12.03.05) — CmocofeH UpwMEHSAT: €CTECTBEHHOHAYIHHIEC H
OOIEHHIKCHEPHBIC 3HAHNSA, METOABl MATEMATHUECKOTO AHANNZA U MOJICHHPOBAHANA B HIDKeHEPHOMN
HCATENBHOCTH, CBA33HHOHN ¢ TPOSKTHPOBAHHEM, KOHCTPYHPOBAHUEM M TEXHOJOTHAME IIPOU3BONCTRA
JAa3ePHON TeXHAKH

OIK-4 (12.03.03,12.03.05) - Cmoco0eH HMCHONB30BaTh COBpPEMEHHbIC HHOPMALFOHHbBIC
TEXHOJOTHH M Oporpammioe obecreucHe MpH PelReHRH 3aay HpobecCHOHATBHONR NEITENHHOCTH,
cobmosad Tpedopanus sHPOPMAMHORHOH Ge30TIACHOCTH.



3. CTPYKTYPA M COREPKAHUE JACHUIIINEDB]

(c pacnpeaenedykem obutero 010AKeTa BpeMeRH B Tacax)

O01mas TpyI0SMKOCTE AUCIHMILTAHEL COCTABNSeT 4 3a4eTHBIX e iAHip], 144 vaca.
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Teinonepenadit. 3aKofbl TNepeHoca
TEera
1.1. Cnocobsl nepeHoca Tenaa
1.2. TenmnompoBogHOCTE.  [IAOTHOCTS
TEILIOBOTO noTOKA. 3axoH
TemorpoBogHocTH Dypse. Mexanussst
TEIORPOROSHOCTEE.
1.3. KoHBeKTHBHBLH TenACOBMEH.
DPopMyna HeioTona-Pixmana,
CrofonHas 1 BHHYKICHHAS KOHBEKIHA
Ko3¢hbuIgeHT TEnioRoROAHOCTH,
1.4, PapuauuoHHkiif TemoobMeH.
3axon Credana-BonsuMaHa.
1.5. HoHsgTHe CIOKHOTO TenroobMena.
2 Paznes 2. Ocaopnpie | 14 4 4 - - 16 20% | 20% 20% | 20% | 20%
auddepeduvannnie yp2BHeHAs
TenfaeobnMeHa

2.1, Vpasuesue HEPAIPLIBHACTY.

2.2, YpasHeHUE MBHIKCHAL.

2.3. ¥Ypasdende JHepraH.

2.4, Kpaeptle vycAoBHA. I'paHHYHEIE
yenosua I, 2, 3 u 4 poda, BadajibHEIE
YCAGBHA.




Pazgen 3. TennonpoRoaHorTs
B TBEPABIX TEAAK
3.1, Ypasresse  TENMONPOBORHOGTH.
@opMEL 3aNHCH B PARNMMHBIX CHCTOMAX
KOOpPAWHAT.
3.2. CraiMoHapHas TEICNPOBOEHOCT.
OmoMepHOe TeMIEPATYpHOE TOHE B
IIIOCKOM, IGTTHHAPIFIECKOM n
chepifieckoM TeAe NPH IPaEuYHBX
VYCREOBHAX HEPBOTO H TPETRETO POEA B
OfHO- M  MHOTOCHOHHBIX  CTeHKax.
TenIonpoRONHOCTE  HpH  HAIMAHH
OYBEMBOTD HCTOYHHKR Tenma.
TerstofpoBoIROCTE TPH  THEPEMEHIOM
x0odGUIEeRTe TEIUIONPOBOAHOCTH.
3.3. HecranuonapHag
TEIUIONPOBOOECCTs. (OfInge peilcHHE
HECTALHIOHAPHOTO YPARHEHHT
TeNAOBPOBOAHOCTH A% JUTACTHHEL
I'padwmeckan WIMIOCTPALHA
HECTANHOHAPHOTD pacnpenene Rt
TEMIEpaTyp B IIACTHHE.

41

20

1

20%

2%

20%

20%

3%

Pazgen 4. Kourekrupnniii
Temnoohnen
4.1, VYpasaenus
Tennoobmena,
42. Meton Kapmana npHOIIDKEHHOTO
pelicHNA  ypasHEHHA  NOTPANHYHOTO
CIIOA. Harerpannyoe YpaBHeHHe
A#HAMUYECKOTC I(TOIP2HMSHOIC  Ci04.
Meror TMonsrayzena PRUICHHSA
YpasHeHHH NOFPAHUTHCTO CJIOA.
Anamorus Pefinonnica. Hurerpaisasie
XaPRKTePRCTHKE OIPAHHYHOTO  CJIOA.
Oblugan  xparepyanshas  3aBHCHMOCTh
s pacyera KOHBEKTHBHOIO
Tennaochmena.

4.3. Hmxedepibie dopmyart  ans
pacteta KORBOKTHBHOTC TMO0OMEeHa.

4.4. Tervoobuen mpu BEICOKHX
CKOpOCTAX razoBoro N[OTOKA.
OnpefenMromas TeMueparypa JKKepTa.

KOHBCKTHBHOTO

50

27

14

23

20%

20%

20%

20%

36%

Pazpen 5. Papnampodssiii
TeRAo0aMEr
5.1. OcHogmRIS ONPCASTCHE.
5.2. OcHOBHBIE 3AKOHRI NOTTOMSHHA M
msmyueHsns,  3Jaxen  Floawka,  3akon
cevmeuierns  Buna.  3akox  Credaus-
bodeimana. 3akod Kupxroda, Moxeru
abCOoNOTHO FePHOTD H CEporo TeiL.
5.3. TemrooOMeH HBITydeHHEM MEXKTY
TBEpALIMH TENaMH.
5.4. Cnyuai
KOHBEKTHBHOTO H
TernoobMena.
5.5. Tennosoe HUTYYEHHE razos.

COBMECTHOID
Iy9MCTOro

M

15

16

20%

20%

0%

20%

20%

BCEI'O 11O ARCLIAILINHE

144

68

3

17

17

7o

100%

1007

160%

1007,

160%




3.2. AynuTopHEIH HPAKTHKYM

Ne Homep pazaena Oomenm, ayn.
Tema NPakTHULCKOT0 3AHITHI
a/n JUCLHIITHEL] qACOB
Pazge 3. | Pemenme samar 7 i
H8% CTADHOHAPHOHM TEIROIPOBOIHOCTH B MHOTOCHOHHBX
1. TeaAoAPOBOTHOCTE 3
CTCHKAX
E TBEPALIX Tejax
Pasnen 3.
2. Tensonpoeoanocrs | Pediedye 32024 HECTALMOHAPHON TEILOTIPOBOIHOCTH 3
B TEEPABLIX TEJIAX
Pasagen 4.
3. KoupeKTHRHLIH Pememe 32834 KOHBEKTABHOTO TelnooOMeHa 3
Tenaoobaten
Pazzen 4,
4. KonsewTHBRBIH Pacwer reanoofmerrore anmmpara 3
Temeobren
Pazaen a.
5. Pagwavionnnyii Peierwe zamau AYYRCTOTO TennootMeHa 5
Ternooimen
Wroro: 17
3.3. JiaGopaTopHbIil NPAKTEKYM
Ne | Hoemep pazpena ~ Haumenonanue OGsem,
Tema naboparopHoro 3ansaTHs
W | THCHHILTHHBI JaGopaTopHH aya. 4acoB
Pazaen 3.
Pemenne 3a5a4l CTALMOHAPHO
i Teanonposonu azad] | CTalmoHap JlaGoparopusa 1 3
OCTH B TREPABIX | TemwnomposogHOocTH B SolidWorks Simulation
TENAX
Paznen 3.
Tenmonposoan | Pewenue 3aAA9H HECTALMOHAPHOH -
2 POBOA RORH eeTaloHap Jaboparopun M1 3
OCTh B TREPARIX | TenacnpopoaHocth B SelidWorks Simulation
TENnax
Pasnen 4,
3 KougewTusnbl | Pemense 331234 KOHBEKTHBHOID TENNCOOMEHA B TaBobatonms Hi 4
# TenaoobMen SolidWorks Flow Simulation patop
Pasjeu . Pewienne 3ajaud  Ay9HCTOrO  TenmoobMeHa B
4 A A0 . . X Jlaboparopus K1 4
Pajuasiio SotidWorks Simulation pazop
TerJioobmMelt
Hroro: 17




3.4. Camocroarennuast pabora eryaenra (CPC)

BpeMA (dac)
Homep ¥ nanMeHoOBaHHC COHAEPKAHHUE
pasAeta AHCLILANHL] YUEGHOIO 3AIAHW Y CPC
Pazpen 1. ITpuiinmes
TENNOTEPENAYH, 3aKOH! Hayuenne ApeIyCMOTRPERHRIX IIPOTPAMMOH THIAKTHICCKIK eNRHH 6
NepeHoca Tera [0 KCHCIEKTAM NEKIH ¥ pexoMenzyeMoil nnteparype
Paspen 2. OcHOBHEE
naddepeHIBIATLHbIE Haywenne BpeycMOTPERHBIX POTPaMMOfi MUABKTHYECKHX SN 10
YPaBHEHES TennoofMena [0 KOHCTEKTAM NeKIMH H peKoMeHAYeMOH NHTepATYpe
Hsygenue TpeAyCMOTPEHHREX IPOTPAMMOH AHAZKTHUECKUX SRUHMIL 9
0 KOHCIIEKTaM nekUudai ¥ peKoMeEayeMol ARTepaType
TMoaroToBka K BHMIONHEHMIO K 3auirTe naboparopHol padotsl
«PenleHye 30Ja%H CTANHOHAPHOH Tennonposoraocty & SolidWorks 3
Simulation»
Pazpen 3.
TemonposoHocTs B TloaroToRKa K BRINIONHEHMIO H 3anmiTe naboparopioil paboTsl
TBEPIABIX TCIAX «Pemenne 1aaa4y HeCTALIHOBAPHOH TEILIONPGRCAHOCTH B 3
SolidWorks Simulation»
BrInofBeHEE MHIHBHAYATAHOTO JOMALHETD 33AHWA ¥ IOATOTORKA 3
X 3aIIBTe padoTsl
BrinojsResne MHABBHAYAIEHOTO JOMAITHETO 3alaiHd | NoAToTOBKa 3
K zalHTe paborsl
HzyueHne IpemycMOTPSHHBIX NPOrpaMMoit NMARKTHYECKRX GHHHHIT 1
MO KOHCHEKTAaM AeKIHi ¥ PEKOMeBRYeMOfl AHTeparype
Tloaroropka K BEIONHEHITO U 3allvte AabopaTopHoi paboTs
Pasesn 4. KouBekTHBHE «PeureHYe 331aus KOHBEXTHBHOFO TetwooOmMeHa B SolidWorks Flow 4
TennoobMen Simulation»
Brinonsenue MHIMRHAYATEHOTO HOMALHHET'C Zajadis B TTOANOTOBKA 4
K 3aupTe padoTsl
BrimonHeERe HHEUBMAYAIBHOTO JOMANIHETO 3alAHMA ¥ NOATOTORK2 4
K 3aIEHTe paboTh
Hzyvenne npeiycMoTpentbix POTPaMMOlt TUAAKTHIECKHX eBHEUI 8
f10 KOHCIIEKTaM fekudil 1 pexoMeRIyemol TUTepaType
P asneng. Pajaunonsbii [HozroToBKa K BHIIOAHSHII ¥ 3anpste sraboparoproli paboret
TEIUIOOOMEH «Peuzerre 3aaun IyqaucToro temnoobmena & SolidWorks 4
Simulation»
BrrrionHeEle HHIHBUEYAIBHOTO AOMAITHETO 3a1aHKA A NONTCTOBKE 4
K 3amure pabors
BCEFO: 76

Crucky, cofepKallye IepeyeHb AOMalllBUX 384aHul ¢ YKa3aHHEM KX TEMATHKU, [1ePETHCACHE
B lIpunoxenny 4.

BapuadaTe JOMalUHKR 3aXabyil BKMOUeHH B cocTaB Y MK AncrufiiHbL
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4. @OPMbLI KOHTPOJE OCBOEHMA JHCIHITJINHbB]

IPAGUK KOHTPOXLHBIX MEPOLIPHSTUH

CEMECTP HEJAEJHM CEMECTPA
t 2§34t s]efl7]8]lofofufurliluafisjie]ir
6 13 { JIP1 3 et 13 | Irlf 3 aeil a3 | KP

YenorHEIe 0003HAUCHHS:
—  JE3 —noManEee 3a[aHHe;
— JIP1 — caaga ool nabopaTopHOi paboTh;
— KP —xonTponsHas pabota.

Texyast ATrecTamus CrYACHTOB NPOM3BOAWICH B JUCKPSTHBIC BPEMEHHBIE WHTESPBAJEI
npenofasateneM {-AMH), BexyiaMu maboparopubie paboThl M IPAKTUNECKIE 3aHMTHA 1O THCHHIUIIHE
B CHEXYIONHX PopMax:

e IIMCHEMEHHBIC ZOMATOHREE 3aJaHus;

e 3AIHMTA MHCHMEHHEBIX FOMAITHHX 2aAaHuH;

e BRITONHEHHE nabopaTopHEIX paboT;

o 3aIuTa JaboparopHBX padoT;

e OTACNHHO OLESHHBAIOTCA JINYHOCTHBIE KaYecTBa CTYAeHTa (aKKypaTHOCTE, ACIONHUTENBHOCTE,
AHUIHATABHOCTE) — paboTa y IOCKH, CROSBPEMEHHAg CHata TECTOB, OTUETOB K
nmaboparopuEsM paboTaM U HMCEMCHHBIX JOMAITHEX 3818 .

Pybexuan aTrecranus CTYJCHTOB NPOH3BOAHTCH [0 HMTOTAM IOJOBHHEI CEMECTpA B
CREIYIOIUX (popMax:
& cHava ABYX JIOMaIUHNX 3a7aHud B ofgROH nafoparopro# paloTel #3 YHCAa IPeKyCMOTPEHHEIX
Ha CeMecTp.

IIpoMexyTounblii KOHTPOIL IO pe3yibTaTaM CeMecTpa M0 JUCHBIUIMHE IPOXOANT B (popMe
3K3amMeHa (BKIOYaeT B ce0d OTBETH Ha TCOPETHYCCKHE BOIPOCHI M pEIIEHME 3aHad). JK3aMeHy
npeAInecTBYeT NOMYCK, KOTOpeId odopmitsercs Ha 17-i Henene ceMecTpa MO pe3yAbTaTaM 3abIATEHL
1abopaTOPHEIX PadoT, BHIIOHEHAS IOMallHAX 3alaHAi ¥ HaltuCaHHsg KOHTPONBHOH paloTEL

@onppl OLCHOUHBIX CPEACTB, BKIOYAIONE THIOBHIC NHEAMBHIXYANbLHBIC 3alaHfd, 3afaHud K
KOHTPOJBGHOM paboTe, TMOBOIONIAE OICHHTH PE3yABTATH 00pa30oBaHus 1O [aHHOH JUCUHINVHE,
BRIEOUEHE! B cocTas ¥ MK mucimiumiee! B nepewmcness! B [Iprnoxenyn 5.
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5. YUYEBHO-METOAWHECKOE H HHOOPMADWOHHOE OBECIHEYEHHE
ABCIEIIJIMHBI

5.1. OcHoBHag nuTEpaTypa:

1. babyx, Banepmit Anexcanaposud. COopuuk zamad no temionepenaqe [Texer] : [yaeOHoe
rocobme mt By30B] / B. A. Babyk, A. ©. Jleonor, I. B. Poauonor ; bi'TVY "BOEHMEX" um. 1. ©.
Yerunosa., - Msx. 3-e, mepepab. u pomn. - CI6. : [6. u.], 2018. - 68 c. : rpad., Tabn., cxemsl. -
Bubmuzorp.: ¢. 67. - Hpan.: ¢. 66-67.

2. Kypwnos, Bacunuit Anexcannposdd. TexsHdeckasd TepMoAMHaMHKa H Tennollepeaada
[Texer] : yueGumK mns Oaxamnarpor : yuebmmk ans sysos / B. A. Kynuwnos, 5. M. Kaprawmos, E. B.
Credantok. - M. : FOpaiit, 2011. - 560 c. : rpad., cxemsl, Tabn. - (bakanasp). - 06 aBTopax: c. 2,
mocned. ¢. 06nox. - bubmorp.: ¢. 556-560. - ISBN 978-5-9916-1386-6.

3. Kucenér, Uroprs Anexceesud. OcHOBB MOACHUPOBAHUS IPOLECCOB Terioo0MeHa B cpelde
Solidworks [ Texcr] : naGoparopremni npaxkTukyMm [mns Bysoe] / M. A. Kucenés, C. 10. Crpaxos ; BI'TY
"BOEHMEX" nm. JI. ©. Yerurora. - CIOS. ¢ [6. u.], 2017. - 48 c. : rpad., obp., cxemsi, Tabi. -
buGnuorp.: ¢. 47. - Kontp. Bonpocs: B KoHue 1ad. pad.

5.2 JJononauTeNbRas IHTCpaTypa;

1. Caxun, Bacwmit Bacunsesuy. Temnonepenava [Texcr] : ywebroe nocobue / B. B.
Caxun, B. T1. lfanumos ; BITY "BOEHMEX" mm. . ©. Yerumona. - CH6. : [6. u.], 2003, - 207 ¢. :
B, rpad., Tabi. - bubnuorp.: ¢. 198. - Bonpocs: s camonpopepky 3Hadui : ¢. 193 - 197,

2. HamoknH, Brnaguvmap Bacunpesnu. TexHudeckas TepMOAMHAMEKA W TeIUIcIepeiava
[Texcr] : yueGuoe nocobue mua Byso / B. B, Hamoxus. - Max. 3-e, ucnp. ¥ gon. - M. : Beicras
mxona, 1980. - 480 c. : rpad., puc., Tabi. - budnuorp.: ¢. 463. - KOETp. BOIPOCH B HPHMEPH B KOHIE
riag. - Hpunoxeans: ¢. 452-462,

3. Kyrarenanze, Camcon Ceménormy. Ocuosel Teopun Termoobmena {Texcr] / C. C.
Kyrarenamse. - Usg. 5-e, non. - M. : Atommzzar, 1979. - 415 c. : rpad., puc., Taba. - bubnuorp. B
KoHue rmas. - Coucox ycrnosHbhix oDozHaw. u uHpexcon: c. 4-5. - Vmensolt yxas.. ¢. 401-405. -
HpemveTrril ykasz.: ¢. 406-409.

4. OcuoBbI TEINONEpE/ a9l B aBHANWOHHOH M pakeTHO-KocMHYeckoit texnuke [lexct] :
yuaebuux ans Byzos / B. C. Argyesckwnii {n ap.] ; per. B. K. Koimmxusn. - M. : Mamuunocrpoenue, 1975,
- 623 c. : rpad., puc., Tabi. - ABTOpH yKa3. Ha o0opoTe TWT. nHcta. - bubdmmorp.: ¢. 609-613. -
[IpenmeTHBEL yxa3.: ¢. 616-619.

5. Vicauenko, Buxrop [lasnosuu. Tennonepenata [Texer] : yuebnuk ang sysos / B. 1L
Hcauenxo, B. A. Ocunosa, A. C. Cykomerr. - Han. 2-e, nepepad. u nom. - M. : Dreprad, 1969. - 439 ¢,
: Tpad., puc., Tabu. - bubnuorp.: c. 421-428. - lNpunoxkenune: c. 429-433. - Ilpeaveraniit ykas.: ¢. 434-
436.

6. [Onaes, bopuc Huxonaeruu. Tennonepeaaya [Teket] : YueOnux s cpex. cueil. yued.
sasen. / B, H. KOnaen. - U3z, 2-e, nepepad. u gomn. - M. : Beicm. mix., 1981, - 320 ¢. : ux, rpad., 1adn. -
budmmorp.: ¢. 313 - 316.

5.3. [Illepeuenr pecypcoB HHPOPMAKHOHHO-TENCKOMMYHHMKAIIHOHHOH ceTtd "MHTepret",
HeOOXOAUMBIX U1 OCBOSHHS INCIHIUINHEL, 3NeKTPOHERIE GHOMMOTeUHEIS CHCTEMSL:
1. httn://e.lanbook.cony DBC m3narenpcrra «Jlaney.
2. https://www.biblio-online.tw/OBC Opai
3. http://library.voenmeh.ri/ - calit Gubmaorexku BI'TY um. [1.D. Yeruuozra «Boemmex»
12




4. http://www.laserportal.ru/ - Bayuno-oOpasosarensHsiit npoexr "Jlazepusii nopran”

5.4. Ilporpammuoe obecneueHsne.

B pacnopsbkeHie CTIYASHTOB IPEAOCTABIAETCS HMeiomeecs B mabopartopdsx  Kadenps
cuenganbroe fporpaMMHoe obecriedenue no obpaboTke AsHEBIX npudopos, makeTr CAD/CAE
SolidWorks, a raroxe nakersr IO obwmero mazsagensns: naxeT OQUcHBIX Tpuiokenui Microsoft
Office, Googie Chrome, PDF Adobe Reader.

5.5. Vindopmanuorusie TEXHOMOIHY, ACIIOIB3YEMbIC TIPH OCYLISCTBICHUE 00pasoBaTeIbHOTO
TpoHecca:

— IPHEMCHEHHE CPEICTB MYJLTHMENHA B 00pa30BaTEIIbHOM [IPOECCe;

— {IPOBEACHUEC MPaKTHYECKUX 3AHATHH B KOMIBIOTEPHOM KJIACCE, BIHOYCHHOM B
HHGOPMANMOKHYIO KOMITBIOTEPHYIO CeTh Kadeape;

— BO3MOJKHOCTh KOHCYNBTHPOBaHHS OOYUAIOMMXCH NPENONaBATEIIME HOCPEICTBOM CETH
Hureprer;

— JocrymHocTh yueBHBIX Marepranor depes cers HutepHer ams 000re  yYaCTHHKA
yaeCHOro mponecca.

13



N

L3

6. MATEPHAJIBHO-TEXHWYECKOE OBECHEYEHNUE JHCUMILIMED]

JIeKIIROHHEIE 3aHATHA
1) xoHcHekT mexnui;
2) AyAETOPHs, OCHAIGCHHAS NPe3eHTanNoRHON TeXHUKOH (TIPOEKTOP, PKpaH,
KOMIIBIOTED).
3)
[TpaxkTuveckue 3ausaTas
1) aymutopus, ocHailleHHas NPe3eHTAHOHHON TEXHHKOH {[IPOEKTOp, 3KpaH,
KOMITBIOTED);
2) KOMIBIOTEPHBIH Kiiace;
3} nakerst [HO oBmero Hasmauenus: naxer odacHbIX UpHiIokeHAH Microsoft
Office, Google Chrome, PDF Adobe Reader.

Jlabopatopnsle paboThl
1) xoMnsIOTEpHBI Kilace;
2) maxer CAD/CAE SolidWorks
3) makerrr [TO ofuiero HazHaueHWs: HakeT oduCHBIX npunokeRmd Microsoft
Office, Google Chrome, PDF Adobe Reader.

IIpouce
1) pabouee mecro rperogaBatens, OCHaIGHHOE KOMIIBIOTEPOM C JOCTYIIOM B
HurepHeT;
2) paloume MecTa CTYNEHTOB, OCHAUIGHHBIE KOMHOBIOTEPAMH € JOCTY{IOM B
UnrepHer, nmpeaHaznaueHHsle U paboTe! B SIEKTPOHHONR 00pasoBarebHolH
cpene.

14



pracxesne 1
¥ paGoueit nporpaMse ARCHUNIHILY
«Tennonepenasay

AnHOTANHUS padouel HPoTpaMMbI

Hucraromna  «Tennonepenaya» SBiAeTCS JIMCUHMILIHHOM BapHarusHOi wacTH nMioia bioka 1.
rporpaMme; HOATOTOBKY CTYACHTOR Ho HarpasnerisMm 12.03.05 «Jlazepras texnmxa # jasepHbie
texaonorvmy 7 12.03.03 «Doronnka 1 OIToAHGOPMATHKS» ¥ BXOMMT B 9HCIO JHCHMILTHHE IO BHIOODY
crygerTa. Juenumna peamnyerces Ha dakyisrere «M» VadopMmalinonseie B yIPasRaonMe CHCTEMEL
Bantuiickoro rocyAapcrBEHHOro TexHugeckoro yausepewrera uMm. J.D. Yerunosa xabenapol «Hly
Jlazepuas TexHuKa.

Jucmpmimba ganeflesa Ha QopmupoBanue obnrenpodeccuonansuoll xomnerewpy OTIK-1 n
npodeccuonansibx kKomuerenmuit IICK-1, IICK-3 somyckiaxa.

Conepranvie JUCIHIUTAB] OXBATHIBAET KPYT BONPOCOB, CBA3AHHBIX C PACUETOM TeMEEPaTYPHBIX
fioneH Py pasIAYHEIX THIAX Tetioo0MeHa.

Hpenogaparme UCHMIUMHBL IPSAYCMATPUBACT CHEAVIOIHE (OpMbI Opraguzamyu  yuebHoro
npoliecca: HexuuH, Jaboparophbie paboThl, NPAKTHYECKAES 3aHATHA, CAMOCTOSTebREAA PaboTa CTYACHTA,
KOHCYTBTAITHE.

[porpamMmMoit AUCHUUTHHE TIPSYCMOTPEHET CHEAYIOMNE BB KOHTPOIS:

Texymas arTrecYasus CTYACHTOB MPOU3BOJNHMICA B JUCKPETHHIE BpPEMEHHEBIC WHTCpPBAL!
npenojaBatencm (~aMH), BEOYIIMMU JabopaTopHbIe paboTH! ¥ NPAKTHYCCKAC 3aHITHA 0 JMCUMITTHRE
B CHCAYIOIHX HOpMax:

¢ TIECBEMEHHBIE JOMAHIHAC 3ATAHNA;

¢ 3aiUTa TMCHMEHBBIX TOMAUTHIX 3aAAHMH;

e BLINOJIHEHAES TA00PaTOPHBIX padoT;

& 33MKTA JTAOOPATOPHLIX padoT;

o OTAENHHO OLEHUBAIOTCS JIMMHOCTHRIC KAYECTRA CTYHEHTA (aKKYPATHOCT, HCIIOMHUTEMBHOCTE,
HHUNMATHBHOCTE) — paboTa y JOCKH, CBOEBPEMEHHAS C/lada TECTOR, OTUETOR K
1abopaTOPHEM padoTaM M MHCHMCHHBIX AOMAITHEX 3a/aHHH.

Pyfeixxnas aTrecTaumsl CTYACHTOB NOPOU3BOIMTCS IO HMTOraM IIONOBHHBI CEMECTpa B

CIeRYIOUMX hopMax:

e ¢llada BYX JOMAIIHUX 3aJaHui H ouo# 1aboparoproit paboThl H3 IHCaAa IPERYCMOTPEHHEIX
Ha ceMecTp.

ITpomesxyToqHBIN KOHTPOADL [I0 PE3yNbTaTaM CEMECTpa IO JUCHMIUTHHE HPOXOAHT B GopMe
sxzaMeHa (BKmouaeT B cebf OTBETHI HA TEOPETUHECKHE BOMPOCH! H PEIICHHE 3aja4). JK3aMeHY
[IpefiecTsyer HomnycK, XoTtopelii odopmasercs ua 17-# Henene ceMectTpa HO PE3yNbTATAM 3ATHUTHL
naboparopHeX padoT, BEITONHEHIS JOMAINHKX 33IAHIH ¥ HAMCAHMS KOHTPOALHOH paboTsL.

Obmat TPYAOEMKOCTE OCBOEHHS MUCHHIUMHABL COCTABIACT 4 3a9UeTHEIX GOWHHUEL 144 uaca.
[Tporpavyioll  AHCHUNIMHEL NPSAYCMOTPEHB! AeKnMoHHBE (34 waca), npaktaueckue (17 wacon),
naBoparoprsie (17 gacoB) 32HATHS W 76 TacoB CaMOCTOSTENLHON paboTel CTYACHTA.
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lipanokeune 2
x paGodel nporpaMme THCHMILIHE]
«Tenaonepexasas

TEXHOJIOT UM ¥ @OPMGEBI IIPEIIGJABAHKSA
PexoMenganuy nNo opragu3anii ¥ TeXHOIOESM 00y HeHns /Ui TPeno aABaTe s

1. OOpazoBareabHble TEXHOIOrUH

[Ipenonapanyie AUCUMILUTHABI BEACTCS C IPUMEHEHUEM CIEAYIOIHX BUAOB 00pPA30BATCNBHEIX
TEXHONOFHH:

ndopmanionnbie TEXHOIOIMI: UCIIOIB30BAHUE AEKTPOHHEIX 00pa30BATEILHEEIX PECYPCOB
{(3NeKTPOHHEIH KOHCIEKT HEKLHH, 3JCKTPOHHEIC BEpCHH VYUYeOHBIX U IIPaxTHYeCKHX Tocodui,
PEKOMEHIOBAHHEIX JUTS W3YHEHHS AWCUWIUIMAGI) IpPH HOOTOTOBKE K JabopaTOpHBLIM padoTaMm,
OPaKTHHEeCKUM 3aRATHAM, HTOTOBOH KOHTPONBHOHN paloTe H BRINOIHCHUY UHIVBAIYAILHEIX 3aIaiii;
B3aUMOZIGHCTRHE C NperojjaparelieM BHE YaCOB PACHKCAHUS 3aHATHH IOCPENCTROM lnternet,

Pabora B xomange — COBMECTHAs JeATENLHOCTH CTYACHTOB B IPYIIIE HOA PYKOBOACTBOM
ABfEpa, HanpaBieHHasd Ha pelleHHe o0miedl 3ajayu TyTeM TBOPHECKOIO CHOXKEHUS pe3yNLTATOB
HHAMBUAYIILHON paGoTsl UNeHOR KOMAHAE ¢ JSCHHEM ITOJHOMOYMM 1 OTBETCTBEHHOCTH.

Hpobaemnoe obyuenne: CTHMYNHPOBAHHE CTYACHTOB K CAMOCTOSTEIBHOMY IMPUOOPETSHAIO
3HAHUH, HEOOXORUMEIX JUIs pelIeHis KOHKPETHOH NpobAeMEL.

Mexancnuniunaprnoe ofGydeHne: HCIONB3OBAHHE 3HAHMH H3 pasgelx  obmactel, Mx
TPYTHIMPOBKA ¥ KOHUEHTPallug B KOHTEKCTE penIaeMol 3ajiaun.

II. Buas!l u cofepikanye y4eOHbLIX 3aHATHIT

Pazaen 1, Hpunuunst Ternonepeaau. 3aKoHbl HepeHoca Tennia.
Jeximu - 2 qaca.

Jlexuus 1. ®opMma NpoReAeHHA — M3YUCHHE TeOpeTHHeckuX korpocos. llpuBonutes 0630p
CIOCODOB MepeHoca Teilga, BBOAWTCS [NOHATHE TEIUIOMPOBONHOCTH, ILIOTHOCTH TEILIOBOTO IOTOKA.
3akon  tewnonposBogHocTH  @ypre.  PacemarpmBarorcs  MeXaHM3MBl  TeUIONIPOBOSHOCTH.
PaccmaTphBaroTess MareMarddeckue MOACNH H 3aKOHOMEPHOCTH KOHBEKTHRHOTO Terioobmena.
IIpuRoasTCA OCHOBHBIE 33KOHE! pafHal[HOHHOTO TEILTC0OMEHA.

YipaplicHie caMocToRTEAbNOH paboroi cryenrta ~ 1 gac.

Koucynpraing 10 cOAEmKaHUiO pazjena — B Yachl INIaHOBBIX eXEHeACNILHEIX KOHCYIbTalul 1

no Internel.

Paszpen 2. Ocnosnsie audipepeHnaaLHble YpaBHEeHES TelJioo0Mena.
Jlexnus - 4 gaca.

Jexmug 2. Dopma npobeAeHus — H3YUSHHE TEOPETHYECKMX BOMpPOCOB. Pacemarpubaercs
YPaBHEHHE HEPaspPhiBHOCTH KAK OfIHO H3 OCHOBHBEIX YPaBHEHWI THEpOAEHAMMIM. PaccMartpuBaeTcs
YPaBHCHHC ABIOKEHUS (AMIYbCa) KaK OJ[HO W3 OCHOBHBIX YPABHEHHM I'MIPOAHHAMUKH.

Jlexnua 3. Popma npoBelNeEHMs — H3Y4EHWE TEOPETHHUECKHX BONPOCOB. PaccMarpuBasTes
YPABHECHKE SHEPIHY KaK OJIHO M3 OCHOBHBIX ypaBHEHH{ ruapofuHaMuky. Paccmarpusaiores npasmia
3a/aHKs HAYANBLHEIX W TPAHMYHBIX YCJOBMH U1 ypaBHEHHH TepMOTHIPONMHAMHKM BS3KOH
HecxkHuMaeMod xwunxocti. llpuBonsrcs mpocrefiimue TpaHUYHBIC PpPeIDEHHS KpPaeBRIX  3ajad
THAPOAVHAMHEKH U TeNto00MeHa.

Ynpasaenne eamocroarensroii pabotoii cryaenta - 1 uac,

Koxcynsrauun 1o coemKaHnio pasfiela — B Jacsl TUIAHOBBIX SXCHERSNbHBIX KOHCYAbTAUA A

no Internet.

i6



Paznen 3. TenionpoBoiHoCTh B TBEPABIX TEXAX.
Jlexkuuu - 8 yacos.

Jlexknua 4. DopMa POBEHEHHA — HIYUCHHE TEOPETUYECKHX BOIIPOCOB. Y pABHEHHE
TEINIONpOBOMHOCTH. DPOpMBI 3alHCH B DPa3fMYHLIX cucTeMax koopauaar. OOmupe sonpocs:
CTaUXOHApHOH TeMAONPOBOZHOCTH.

Jexnua 5. Popma nNpoBeldeHUs — H3YYEHHE TEOpeTHHUECKWX Boupocos. Mzywaiores
ocobeHnocTd TemRooOMEHA B TUIOCKOM, HWIHHJAPUYSCKOM U cQEPHTICCKOM Tele IIpH IPAaHHIHBIX
YCHOBUSIX TIEPBOFC M TPETHETQ POJa B OJHO- U MHOTOCAOWHBIX CTEHKaX. |ellIONpPOBOJHOCTE IPH
HAIMYHKE OOBEMHOTO HCTOUHPKA TeNa. [ennonpoBOABOCTh IpH TepeMeHHOM KoshduuueHTe
TENNOTPOBOKHOCTH.

Jexinn 6. @opMa 1poBefcHUS — H3yYEHHE TEOPETHHECKUX BOIpocoB. M3yuamorcst BOOpOCH!
HECTAIWOHApHOH TemnonporoHOCTH. [IpuBommres obiee pellieHHe HECTANMOHAPHOIO YPABHEHHA
TENROHPOROKHOCTH [Tk TLITACTHHBIL.

Jlexuag 7. Gopma NPOREACHRES — A3YYCHHE TEOPETHYECKHX BOOPOCOR. Miccnenosanne peiueH s
HECTAIMOHAPHOTO YPABHEHWA TEHACHPOBOAHOCTH I HIAcTHHEL YHCHIEHHEIE MCTOABI PEHICHMS
YpaBHEHMS TEILIOIPOBOHOCTH.

AYNHTOPHBIA NPAKTHKYM - 6 9acoB.

IIpaxruueckoe zanarue 1. QopMa [poBeficHHS — IpaKTHHECKoe 3apstde. Peirenue 3agad
CTALHOHAPHON TEIUIONMPOROIBOCTH B MHOTOCIOHHBIX CTeHKaX. Pa3zbop mopsnka penieHHEsA 3anaun
UHJMBHAYATLHOTO JOMALTHErO 3a/1aHN4,

IlpaxTiyeckoe 3anarue 2. PopMa OPOBEACHHS — NPAKTUHMCCKOS 3aHATHE. PeilieHHe 3amad
CTAIHOHAPHOH TERHOHPOBOAHOCTH B MHOFOCHOHHBIX creHkax. Pazfop mopsaka perieHud 3amaui
AHAMBHIYANHHOTO NIOMANTHETO 3aIAHUS.

[pakrmdeckoe zaunarne 3. QopMa OpoBelicHUs — NPAKTHUECKOE 3aHsaTHE. PeireHue 3anad
HECTALMOHAPHON  TEemONpoROAHOCTH. Pazbop nNOpsARKa peleHns 337ad¥  WHIAHBHOYARBHOTO
JIOMAIHEro 3a/IaHHs,

JiabopaTopHpli EPAKTHKYM — 6 YacoR, 2 JaGoparopdbie padoThl.

Jiaboparopuan paGora Ne 1. «Pemende 3aJaus CTANHOHAPHOH TERAONPOBOIHOCTR B
SolidWorks Simulation».

Dopma BRINOJHCHWA -— WHAKWBHAyanbHas, paloTa B BbluHcIUTeRbHOH nabopartopum ¢
ucnonp3opanmeM mporpammel SolidWorks Simulation. Ilo 3amanmio npemopapaTens CTYBEHTH
W3YYAIOT TPOHECC CTAlHOHAPHOH TENNIONPOBOAHOCTH B MHOTOCHOHHOH KOHCTpykuHM. CTyACHTEHI
3HaKOMATCHA ¢ MHCTPYMEHTAMY W METOJMKOR DElICHHS 38/1adi CTANMOHAPHOW TCINIOTIPOBOXHOCTH B
SolidWorks Simulation. o UHARBHAYaNbHEM A3HHBIM HOMalltHero 3ajxanug Nel cTymeHTSI CO3HAOT
TEOMETPHIO pacdeTHOH o0nacTy ¥ CTAaRAT 3ajlady pellieHHA. Pe3ynbTaThl pacueTa MpeACTaBIoOTes B
OTHETE 1 CPABHUBAIOTCA ¢ AHAIHTHICCKUM PEINCHHACM, TONYYICHEEIM B JOMatTHeM 3aganuy Net.

JiabopaTopnas pabora Ne 2. «Peinense 3aAa4H HECTAUHOHADHON TENAONPOBOHHOCTH B
SolidWorks Simulation»

(Dopma BHIOJHEHHS — HHOUBHAyanbHad, palora B BLMUUCHHTENBHOW maboparopuu ¢
NCHOnRE30BagneM nporpammbl SolidWorks Simulation. [lo samanmio nperiofapares CTYASHTEHI
U3yHAIOT IPolece HECTAIMOHAPHOH TEIHTONPOROIHOCTH. CTyAEHTH! 38aKOMSTCSI ¢ UHCTPYMEHTAMHu 4
METOHUKOH peilteHus 32j/1aun HecTAUMOHApHO#H TemtonpoBorgHoctH B SolidWorks Simulation. Tlo
HHIONBHAYANGHBIM JaHHbIM NaboparopHoit paborst Nel craBar 3anawy perenns. Pezynpraret pactera
IPeACTaBAAFOTCS B OTUETE K CPABHHUBAIOTCS € Pe3yNbTaTaMil peileHHs Cralldonaptot 3anaun.
YrpasieHne camocrosgTenbuoil padoroii cryaenta — 2 yacea.

Kosicynprauuu 0[O COACPKAHMIO pas3fieila ¥ BbIIOAHCHHIO HHIMBHAYAIbHBIX 3afaHui,
OOPMIISHUIO PE3YIHTATOR, IIPOBEPKA OTHETOB O BLINONHEHHH HWHAMBHAYATBHDIX 3aIaHKH — B 4achl
TLIAHOBKIX €KERENSIbHBIX KOHCYNbTAH U 110 Infernet.

Pazgen 4. Konpek TABHLIH TeljI000MeEH.
Jexupn - 14 vacos.
Jlexnua 8. PopMa npoBedeHHs — H3yuHEHHE TEOPETHYECKUX BONpOCOB. [lpuBonuTcs BRIBOX
ypaBHECHHUA KOHBEKTUREOTO TEIUICOOMEHA.
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Jlexun 9. @opma TPOBEISHEA — U3YUEHHE TCOPETUHCCKUX BOTIpocos. PaccMarpuBaeTes METOR
Kapmana ppuSnibKkeHHOTO pelieHHS YpaBHEHHS IOrPaHHHMHOrG ciosi. [IpHBOmUTCS BBIBOI
AHTErPABHOTG  YPAaBHEHHA [IHHAMHMYECKOTO MOFPaH®YHOro cjlod. PaccMmarpHBaercd  METon
[Tonpray3eHa penicHus YPaBRCHMH NOTPaHHYHOro CIO.

Jlexnusn 10. ®opMa OpPOBSACHHS — H3YUEHUES TCOPETHHECKHX BOIIPOCOB. [IpHBOANTCS aBAIOrUA
Peithonnaca. BEOASTCS OCHOBHEIE WHTETPAIbHEIC XAPAKTEPUCTUKI TOTPAHHYHOTO CHO.

Jlexnua 11. Popma upoBejeuus — W3yUeHME TEOPETHUECKUX BONPOCOR. PaccMmarpHBaercs
obuias KpHTCpHaibHas 3aBHCHMOCTE JANA pacdeTa KOHBEKTHBHOrO TennooOmesa. Ilpusonsrcs
HIHKeHepHbE HOPMYIIBL IS pacieTa KOHBEKTHBRHOTO TennoobnMena

Jlexnus 12. ®opMa TpPOBENEHHE - HIVYCHHE TEOPETHUECKUX BOLIpocoB. PaccMmatpuBaeTcs
BONIPOC TEMIOOOMEHA TPH BHICOKUX CKOPOCTX Fa30BOTO MNOTOKA. BBOAATCY MOHATHS ONpeReisIOneH
TEMIIEPaTYPhl JKKepTa.

Jexmuaag 13. dopma nposeneHms — M3yUEHHE TEOPETHYECKHX BONpOCOB. PaccMoTpende
METOUKR pacteTa TeIio00MEeHHEIX aITIapaToB.

Jexuun 14. Popma NpoBeAeHHA — W3YUCHHC TEOPETHHUECKHUX Bompocos. PaccMmaTpuBaercd
BOMPOC TEMNOO0MEHa B TPATHEHTHEIX TTOTOKAX.

AyRUTOPHBIH NPARTHKYM - § YWacos.

[Ipaxrnueckoe 3augrue 4. Qopma nposeneHns — NpPaKTHEECKOe 3aHSTHE. PelmeHue 3aza4
KOHBEKTHBHOTO TeiuroodMeHa.

IpakTHdeckoe 3amsnTie 5. QopMma npoBeleHMA — NPAKTHUECKOe 3aHaTHe. PelieHne 3amay
KOHBEKTHBHOro TeiutooOMeHa. Pa3bop nopszka pelneHuA 3aRa4i MHAUBUAYANBLHOTO NOMAITHETO
3a/Janusl.

Tipakragecxoe sauaTHe 6. Dopma nposepeHus — npaxTadecKoe 3aHdTve. PemenHe 3azaun
pacueTa TennoolOMenHoro annapara. Pasbop nopsaka petiesns 3a5auy HHAMBAAYATHHOTO JOMAIIHEro
3AHAHHA.

JladopaTopuniit npakTukyM — 7 1acos, 1 JiadoparopHas padora.

JlaGoparopuan paGora Ne 3. «Pemenne 3agaun xoHBeKTHBHOrO Tenioobmena B SolidWorks
Flow Simulation» '

PopMa BBINONHEHWS - WHHAUBHIYaXbHAs, paboTa R BREMHCIATENBRHOH nadoparopus ¢
HCIoNs30BanreM porpamMMsl SolidWorks Flow Simulation. o 3amannio npenogararens CTyAEHTSI
U3YHAYOT NPONECC KOHBEKTHBHOTO TEINOOOMEH Tpu TeucHHe B TpyOe xpyrioro ceuenus. CTydeHTH!
SHAKOMATCA C MHCTPYMEHTAMHM M MCETOAMKOI pacuera 3afay KOHBEKTHBHOIO TeIUIOOOMEHa B
SolidWorks Flow Simuilation. Tlo unausdiyanbabiM HAHALIM CTYACHTBL CO3JAX0T TEOMETPUIO
pacyeTHOH 0OMACTH U CTaBAT 3a7ayy periesns. Pe3ynbraTsl paciera MpeAcTaB/LHOTCS B OTUETE.
Yuopagjiexiic CaMOCTORTEARHOI paboToit eTyaenta — 2 aca.

Kouncynbranpsyu TO COTEPKaHHIO pa3fiena ¥ BRIIONHCHMIO WHAUBUAYANBHBIX 3aJaHui,
OoQOPMIICHIIO Pe3YALTaTOB, BPOBEPKa OTUCTOR O BBHHIOJHEHUH WHIMBHUIYANLHBIX 3aJaHUH — B Yach
[NIGHOBEIX. €XKEHECACTBHBIX KOHCYJIETAHNH U 110 Infernet.

Pazgen 5. PaaguanHOHHLI TeroodMent.
Jexnun - 6 Hacop.

Jiexnusn 15. ©opMa nposeneHWsS — HIYUYCHHE TEOPETHHECKMX BONpocoB. PaccMmarpuBaroTces
OCHOBHEIC 3a8KOHBI IOIVIOHICHMX ¥ wuanyueHuws. 3axon IIranxa. 3akoH cmemnenns Buna, 3axon
Knpxroda.

Jlexnug 16, PopMa nposeneHHs — U3YUECHHE TCOPETHUCCKHX BOHIpOCoB. lIpuBojsgtes Moxend
abcooTHO depHoro M ceporo Ten. 3akoH Credana-bonblivasa, PacoMarpHsaloTcd BOIPOCH
TeII000MeHa H3MYYSHHEM MEKAY TREPRBIMH TEAAMH.

Jexmia 17. @opma mipoBeneHus — HIYYCHHE TEOPETHIECKHX BONPOCOR. PaccMarpubaercs
cliygall COBMECTHOrO KOHBEKTHBHOTO M JYUYHCTOro TemacoOMeHa, PaccMaTpHBaloTCs BOIPOCEH]
TEMUIOBOIC H3YUCHHS [A30B
AyauTOpHBI HPaKTUKYM -~ 5 gacoB.

TIpakruqeckoe sauntue 7. Dopma nposeaeHns — NpakTddecKoe 3aHATHe. Pemenue zanaun
pacdera AyYHCTOTC TeinoodMena. Paz0op nopsiixa peilieHHA 337atil HHARBAZYAILHOTO AOMANIHEr0
3ANAHMA.
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Hpaxriueekoe 2aussrue 8. @opMa UpoBeseHHMs — HanMcaHHe KOHTpoiasHOH pabotet mo
WHAMBHIYAXbHBIM 3afaHHAM.
Jaboparopubiil npakTaryM — 4 gaca, 1 saboparopnas padora.

Jlaboparopuan paGora Ne 4. «Pemenye 3anaun jgyuncrore remiocodmena B SelidWorks
Simulation»

dopMa BHINONHCHUS - MHAMBHAyanoHas, pabora B BemucnuTensHoH nadopaTopun ¢
ucrionbzoBaHueM rporpammst SolidWorks Simulation. o zananumio npenofaparens CTYIEHTH
UIYHAIOT PONece IyaucToro remwioocdmena. CTY[EHTH 3HAKOMSATCH ¢ HHCTPYMEHTaMH H METORHMKOH
pacwera zaxay nyudcroro remmoodmera B SolidWorks Simulation. o wHANBHRYaNbHBM JaHBEIM
CTYZACHTHI CO3/aF0T TEOMETPUIO pacyeTHOR ofulacTy M CTaBAT 3ajady pelicHuA. Pe3ynerarsl pacueTa
TPEACTABISFOTCS B OTHETE.
YnpagseHie caMocToaTeALHOH paboToli cTyaeHTa-2 Yaca.

KoHCyabTallun 1O COACPXaHUI0 Pa3fiea ¥ BbIIOIHEHMIO WHIMBWAVANLHBIX 3agaHdl,
oQOpPMIEHHIO DPE3YNHTATOB, IPOBEPKA OTHETOB O BHHIOAHCHHH VHIUMBHIYANBHBIX 3aNaHW#f — B Wackl
fIIAHOBBIX €KEHEAETBHBIX KOHCYNbTaUuil U o Infernet.
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Hpuaoxenne 4
K paboueil nporpamme RHCUHBAHNB]
«Tennonepegaqayr

MeTonpnuecKue YRAzaEud A% 063"13[0111HXCH HC OCBOCHHID FHCHHINNHHLL

Bua yaebunx Oprauuzaiinsg JeSTERBHOCTH CTYACHTA
aausTui
Jlexuun Hizyuenue xoHenexTa Jexumil: KpaTKO, CXEMATHUHO, MOCIEROBATEALHO (QUKCHPOBATSH

QCHOBHEIS HONOHCREA, BBIBOLL, q}OpM}fHHpOBKH, OﬁOﬁHJ.eH!/lSI; IOMCHATE BasXHLIC
MBICIEH, BLIACNATH KINHOMEBBIS CIIOBA, TEPMHHLI. Obo3HAYHTE BOIPOCH], TepMHHEBL,
MaTepuan, KOTOPBIﬁ BBIZLIBACT TPYOHOCTH, NOMCTHTL K IIOHBITATECA HAWTH OTBET B
pexoMeEAyemolt AUTepaType 1 HATepHeT-pecypeax. Ecnu caMocTosTesHO He YIAeTCH
pazobpatscad B Martepmane, HeoDXOAMMO CHOPMYIHpPORaTH ROIPOC M 3aAaTh
HPCIIONaBaTenn Ha KOHCYIbTalllki.

IIpaktuyeckne Tlpy mORTOTOBKE K NpakTHHECKOMY 3aHATHIO DEKOMEHIYeTCsS HOBTODHTH
3AHATUS TEOPETHUCCKHE CBEACHHS IO NPEABIAYIICH TEME 3aHATHA B COOTBEICTBHH C
ykazagusmia B T1abnune llpunoxkenus 3 x vactosmedl palouefl nporpamme.
Hocne nposeseHus 3aHATHS € IENbIO HOAFOTOBKM K KOHTPOAsHOH pabore u
IK3aMEHY, a4 TakKe Hauliydloero YCBOCHMS M3YYEHHOro  Marepiana
CaMOCTOSTENIFHO Pa3o0paTh pacCMOTPEHHBIE 3a/Ja49d H 3aJ1a4H Ha T€ JKe TEMEI K3
PEKOMEHEOBAHHOH JMTEpaTyphl. B ciydasx 3aTpymHeHHH of0pamatscs X
IPENOIABATENO HA OUEPEIHOM IIPAKTUYCCKOM 3aHITHH MK Ha KOHCYIETalKH.

JlaGopatopurie {Ipn TOATOTORKE K 3aHATHIM PEKOMEHAYETCSA O3HAKOMHUTECH ¢ METONHYSCKHMA

3AHATUA yKazaHusMH 10 BBIIOIHEHMIO TaboparopHeX paboT (CcM. peKOMEHIAUMH B
Hpunoxenun 3).

KontponpHas 3HaxOMCTBO C OCHOBHOH M JIOTOMEUTERBHOH MHTEpatypoi, caMOCTOATEIIBBAINA

padora pasbop 3amau MO TemaM, PACCMOTPEHHBIX Ha NPAKTHUCCKEX 3aHSATHAX H B
AOMAlfHUX 3a7AHNAK.

HonroTorka x Tlpu noaroToBKE K 3K3aMEBY HeOOXOAHMMO TIOBTOPHTH BCE H3YUECHHBIC TEMEBI TI0

IKIAMEHY PEKOMEHIOBAHHON JHTEpAType, HOBTOPHO pa3odparh 3aiayl, pacCMOTpPEHHbBIE

Ha [MPakTHYCCKUX 3aAHATHAX ¥ B ZOMaillHIAX 3adaHuAX. PCKOM{:‘H,[[}/ ETCA TOTOBHTE
KOHCIIEKTHL 1M TE3HCH OTBCTOB HA DK3aMCHANMOHHBIC BOIDOCHL.

HNomamnee 3aganue Ne 1. CrannonapHas TenIONPOBOTHOCTE
BapnasaTs 3agau:
- OnpeenuTs CYTOUHBIC IOTEPH KUCIOPoAa 3a ¢4eT uenapenus (xunerus). Cohepuueckuii bax
3 Marepuana M C KMAKEM KHOIOpOOOM HAuaMeTpoM D{(M) B TommmHOR CcTeHOK O, (MM)

TEILION30IUPOBAH CTEKIOBATON 0 (MmM), xO3DOUNMEHTEl TEMIONPOBOAHOCTH MaTepuana Oaka u
crexnoBatel - 4, u A, (Br/(MK}), coorretcTrenno. B xauecTse pa3nudHeIx BapUaHTOBR AN PacdeTa
OyayT MCMONB30BAaThCA HCXO/AHBIE HaHHBIC, B KOTOPHIX BapbHpyOTCa Marephan Oaxa, TeMIeparypa
BO3NYXA, MUAMETD H TONHUHA CTeHOK Daka.

~ Onpelemyrs TAOTHOCTh TEILIOBOTO MOTOKA Yepe3 OCHOBaH#ue pedpa W CONOCTaBHTh €€ C
ONOTIIOCTEIO TEMOBOYC IIOTOKZ Hepe3 HeopeOpPeHHYH T[OBEPXHOCTb. B KadecTBe pa3mMyHBIX
BAPHAHTOB N pactera OYAYT HCIONB30BATHECA MCXOMHBIE NaHHbBIE, B KOTOPHIX BapPBHPYIOTCA
MaTepHal, TONNKEA ¥ BRicoTe pebep, Temneparypa nosepxsocrs xaprepa — Ts(°C), Temmeparypa
BO3}yXa — TC(OC), KO (PHIHMEHT TERTOOTARUM OT BO3AYXa - ¢ {B1/ (le{)).

- KakoB jomxen OpiTh xo3hpUIMEHT TEINOOTRAYH K OXJIAAWTENH0, 4TOOLI TeMIeparypa
KaMephl He TnpeBbuaia T (OC)‘? B xauecTBe pazNHYHBIX BRapuadHTOR MAjisi pacdeta OYHyT
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ACIONR30BATLCH HMCXOJHBIC NaHHBIE, B KOTOPBIX BapbUPYIOTCS Marepuain, TONIHEA MaTepuata H
TEILIOKH3ONSLIMHA, TEMIICPATYPa NPOJAYKTOR B KAMEPE CTOpaHH4, TEMOAEPATYPA TOMJIHBA CHAPYKH.

- Kakos momxen ObiTh CeKyHHBIH pacxo)] XIOpHAA AMMOHUS, ¥TOOR! COMIIO He OMNaBuIoch
(remmeparypa nnaBnenus Marepuana comia — TH(C))? Kaxora UpH TakoM pacxone TeMIEpaTypa
BHCIIHEH TIOBEPXHOCTH comna? B xadgecTBe pasnMuYHBIX BapHaHTOB JANA  pacdera OyayT
NCTONB30BATACE HCXOAHBIC MAHHBIC, B KOTOPHIX BAPBUPYIOTCS MaTlepuas COINa, ero BHYTpEeHHHH X
HAPYKULIAE JUamerp W TONHIMHA, TEMIEpaTypa NPONYKTOR CTOpadys, Ko3QOHIHEHT TCHNOOTaqd OT
npodyxror cropagud. C  pBHemIHeH CTOPOHBI  COILIO  OXI@KAACTCA  XJIOPHAOM  AMMOHMS,
pasnaraiongMcd ¢ renxosbm addextom 176 KIHK/MOND.

~ Onpepenuts Ko3QPHUMEHT TEONOOTAaUH OT CHEPHYECKOro JHHHIZ K BO3AYXY ©
temneparypoii Ty (°C) m Tennosol IoToX wepes JMMINE NP YCIOBMH, YTO TEMIIEPATypa CTEHKH
mruma He npessmnaeT T(°C). B kauecTBe pasiuyHbX BAPHAHTOB [UIS PACUCTa GYAYT MCIOMb3OBATHCS
ACXOAHBIC JAHHEIC, B KOTOPLIX BAPBUPYIOTCH PAIMYC AHUINA, TOALIMHE MaTepuaia, TOMNNUHA CTCHKH
KaMepel, Ko>GGUITHEHT TenI00TIaql OT MPOAYKTOR CrOPARKUS U TeMIepaTypa IPOoAYKTOB CropaHus.
Jomamnee 3ananne Ne 2. Hecrannonapuas relllonpoBoHOCTL

BapuanTht 3a7ay:

- Ha ckonbKO MOKHO YMCHBIHUTE TONNTHEY KaMepPhl, HAHCC] Ha cé HOBEPXHOCTE 5'" (MM) cno#

T3M? Temnepatypa HpoAyKTOB cropasus - T)., HavarsHas Temmeparypa kamepst — 20°C. B xagectse
paznHYHBIX BAPWAHTOB INg pacdeTa OyJAyT HCIONB30RATECS MCXOAHBIC HAaHHBIE, B KOTOPBIX
BAPLUPYIOTCS MaTepuan KaMepsi, TONHHA MaTepUala, BpeMd U TeMIepaTypa Harpesa.

- OnpeneduTh yepe3 Kakoe BpeMs UOCHE Hauyana padOTHI JABHTATENS HAYHCT ONNABIATHCH
Anadparma (pelerka), cAeNanHad 3 CTaNbHOTO IpyTKa AxaMeTpoM d (MM). TeMnepaTypa IpOEyKTOB
cropauus - 7, , KOOQOUUHCHT TEINOOTAAYM OT NPOAYKTOB CropaHns K auadparme o , Havanbuas
TEMIEPATYPa  AXA(GParMbl: ~15°C. B xauectse pasNyuYHLIX BApHAHTOB JUI pacdera OyayT
UCTIONB30BATLCY HMCXO[HbIC JAHHBIE, B KOTOPBIX BapRUpYIOTCA FHAMETD NPYTKa, TeMHepaTypa
TIPOMYKTOR CTOpanHs, ko3 HIHEHT TEMNOOTAAYH 0T IPOAYKTOB CIOPaHHSL.

- Fazosniit pyns, 3 marepuara M romuunoit & (MM) HarpeBaercd NpOLYKTAMH CTOPAHMA C

temmeparypot 7. KoadQuuuenT Tennootaawi oT HpoIyKT0oB CrOPAHMS K MOBEPXHOCTH Pynd - & .
Kaxopa pasHuiia MexAy TeMUepaTypoH ITOBEpXHOCTH K TeMIEpPAaTypoH B cepelwiHe pyid uepes ! ¢
nocie Hayana paborel gBurareni? HawanmsHad remiepatypa pyist: ~20°C. B kauecTne pasmMuHBIX
BAPHAHTOB [/ pacdera OYAYT MCIOJB30BATHCS HCXOJHBIE JaHHBIE, B KOTODHIX BaphHPYIOTCS
MaTEepHaj Py, TOAMHEE MATEPHAIA, TeMIEEpaTypa IPOAYKTOB CrOPaHusl.

- JLmHEBE CMAMHEAD W3 Marepraga M nmaMeTpoM d BMEeT MEPBOHAYANBHYIO NOCTOSHHYI)
Temneparypy I,. Lunuanp oxmaxzmaercs BO3AyXoM ¢ temieparypot 7; mpu xoddduuuente

TeIUIOOTAa4n « . Halttu TemilepaTypy Ha HOBEPXHOCTH W HA OCH HWAWHAPA IOCIE €70 OXNAKAEHYUS B
TeueHHAE 1 cek. PaccunTars odHlee KOJUMMECTBO TeIlia, OTAAHH0S SAUHNUICH JUTHHEL HHIMHAPA 3a 2T0
BpeMs. B kadecTre pasniMUHBIX BapPHAHTOB A pacuera OYAYT HCHOAR30BATHCS HCXCAHBIE HAHHEBIC, B
KOTOPBIX BapbUPYIOTCA MATCpHAI ¥ JHaMeTp HUINHApPA, IEpBOHAYALLHAA TEMIICPATypa, TEMIEpaTypa
BO3yXA.

- OHeHUTh KONUYECTRO Telijia, EPEeNAHIOe 32 BPEMs | NIpOAYKTaMil CropaHus ¢ TeMIepaTypoi
7, creBKaM IMAFHEPUIECKOR Kamepsl N3 Mareprana M. JluameTp xamepnt — D, annna — L, Tonmura
CTEHKU ~ O (CTEHKY MOXKHO CHUTATH I0CcKOH). KoahduiiHenT Teruiooiaun oT NpoyKToB Cropasmsi K
KaMepe - & , Ha4anbHas TeMlepaTrypa KaMepsl — 25°C. B xauectne pa’zMYHBIX BAPMAHTOB [UIA pacuera
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OYMYT MCHOMB3OBATLCS WCXOAHBIC [AHIHBIE, B KOTOPLIX BapLHPYIOTCS MaTepuail, [IRHA ¥ JuaMerp
KaMepbt, TOJMINIHA CTEHKY, BpeMd U TeMIepaTypa Harpesa.
Homainnee 3aganue Nov 3. Konsextusnsiii Teiuioodmen
BapuauTtel 3a1a4: |

- Yepes razoson aumaMerpoM d B Anumolt ! B O,T_[Hy: CeKyHOy mpoxomdar G K& HPOAYKTOB
cropadms ¢ TemmepaTypoldl Teo. Temmepartypa cteHok rasosonma — T,. CKOAbKo Teuia OTBOXUTCS B
CTCHKH Ta30BOAa B OAHY ceKyHay? B kauecTBe pasnudubix BapRasToB Al pacdera Oyuyt
HCNONB3OBATRCS HCXOJHBIC JIAHABIe, B KOTOPHIX BapbHPYIOTCd HOHAMETP Ta30BOKA, PAcXoX H
TEMIIEPATYPA NPOAYKTOR CIOPAHMS, TEMIICPATYPA CTCHOK TA30BOJA.

-~ CxopocTs NPOXYKTOR CrOpaHus BJOAL NUIHHAPHIECKOH KaMeps! MHHACHHO YREIHUYMBACTCH OT
Uy o uy. JnuHa kamepsl — | , marncHHe B KaMepe — D, TEMNEPATYpa TPOAYKIoB cropaHus — Loo,
TEMIIEPATYPa CTEHOK Kameps! — Ty, Onpenesits MIOTHOCTH TEMNHOBOr0 NOTOKA B CEPEIMHE H B KOHIE
CTCHKH Kamephi. B KadecTBe pa3fiMuHBIX BAPUAHTOB IUIS pacueTa OYyAYT HCTONL3IOBATLCA HCXOAHBIE
JaHHBIE, B KOTOPHIX BAapbHPYIOTCA CKOPOCTb NPOXYKTOB CTOPaHHUA, JNIUHA ¥ JaBjcHUE B KaMepe,
TEMIEPATYPA HPOXYKTOB CrOpPAHMs.

- MegHas IMHA KPYTAOTO CEUYCHHS IMaMmerpoM d OXnaxaaeTcs IOIEPEYHBIM HMOTOKOM

so3ayxa. Cxopoctsh ¥ TeMueparypa Boziyxa #, U T, . Onpesesuts ZOMYCTHMYIO CHITy TOKA B IIHHE

P YCHOBHH, HTO €€ TeEMIIEparypa HE A0JDKHa IIPEBLINIATH [T} yﬂ,eHI:HOG SAEKTPHHCCKOC

CONPOTHBACHUE MEAM — 0,0175(OM><MM2)/’M. B xagecTse pasiMMABIX BAPUAHTOR JAA pacueTa OyayT
HCIIOI30BATECA HCXOOHBIE JaHHBIE, B KOTOPHIX BapbHPYKOTCE JAHAMETP INKHLI, CKOpPOCTH W
TEMIIEPATYPa BO3AYXA.

- B xamepe nBurarens fasnexue — P, TeMreparypa poaykTos cropanus- Top. Ha cpese coina,
rxe gucao Maxa M, yeTaHOBIEH Ta30BBIl pynb aauHo# 1w mupyunoil b, uMmeromuit Tempepatypy T.
Bo4uCHRTH TENNOBOH TTOTOK K MOBEPXHOCTH PYAA IpU HYNCBOM yrile aTaku. B kauecTBe pasjIiyHBIX
BApPHaHTOR AN pacueta OyAyT HCIIONB30BATHCA HCXONHEIE HAHHEIE, B KOTOPLIX BApbHPYIOTCH AaBieHe
B KaMepe, TeMiepaTrypa MpOAYKTOR CTOPaHH, JUIMHA U ITHpAHA Ta30BOrC PyJs, TEMOEPATYPa Pyis,
yicno Maxa.

- UYepez Konblepod 3a30p TpakTa OXJNKAEHHS 3a OOHY CeKyHAy npoxaunBactcs (G Kr

OXTIAXIAOINETO KOMTIOHeHTa ¢ Ttemmeparypodt 7,.. Temmeparypa oxnaxiaeMoll CTEHKH -
7 .Onpefenuts UMMPHHY 3a30pa, HeoOXomuMyie mis oflecredeHns TEIIOCHEMa ( B CEUEHHH, I/E

gaaMeTp kamepst d. Tennodusnueckue cBOMCTRA OXJIKAAIOIIETC KOMIICHEHTA PUHUMATE PARHBIMM
TemnodusuueckuM  cBoffcTBaM BOJLL. B Kaudectse pa3liMYHBIX BapMaHTOR Ang pacuera OynyT
KCIONIB30BATHCA HCX0/IHBIE JAHHBIC, B KOTOPBIX BAPBHPYIOTCA PACXOA H TEMIEPATypa OXIaUKFalonero
KOMITOHEHTR, TEIIIOCHhEM B CCHEHUH, AHAMETD KaMephl.
Homammuee 3ananue Ne 4. Pacuer TemtoobmMennoro annapara

BapuanTs! sagad:

- Paccudrarh reoMeTpHYECKHE HOapaMETphl KOXYXOTpPYOHOTO TeNIOOOMEHHHKA CHCTEMBI
BOCCTAHOBICHMA JABICHHA XHMMUYSCKOr0 rnazepa. YIcxolHble JManubie: BXoJHAagd M BBIXOLHAA
TEMIpaTyYpa ra3oBoro IoToKa, PacXo rasa, MaTepHuan TennooOMEHHEIX TPYD, cXxeMa paclloitoKeHHA
TpyO, JaBicHHS HA BXOJC B TCINIOOOMEHHUK, HapaMeTphbl xjiajlareHrta. B KadecTBe Pa3iuyHbIX
BapHaHTOB JUi pacdera OYAYT HCIONB30BATBCH HCXONHBIC HaHHBIE, B KOTOPHIX BapbRpYyROTCA
BBIXOHAA TEMIEPATYPA I'A30BOTC TOTOKE, PACK0J 1a3a M cXeMa PaclofoKeRus Tpyo.
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Homanmee 3aanne Ne 5, Jlyunersiit renioodmen

BapuasTst sana9:

- OupereauTh MOTHOCTE TEILIOBOTO IIOTOKA IIPY JIYIACTOM TEIUI000MeHe IPOAYKTOR CTOPAHKS
CO CTEHKaMH IHIMHApAYeckoH Kamepsl. B KauecTse pasAWdHBIX BapHAaHTOR JUIZ pacyera Oyayr
KCTIONB30BATRCA MCXOAHBIC HAHHBIE, B KOTOPLIX BapBUPYIOTCH TEMICPATYpa MPOAYKTOB CTOPAHHA —
Tk, aBnexue B kaMepe — Py, uamerp xameps! — Dy, remneparypa crenki — Tor , CTEMEHs YEPHOTH -
£, -

o

- Teno m3 pomndpama, wMEOIEe CTENeHb HEPHOTHI &, HATPETO AQ TeMOeparypbl T) H
OXJANACTCA 33 CHeT M3MydeHns. 3a Kakoe BpeMs TeMIleparypa Tefa CHM3HTCH 0 3HadeHus 1> 7 B
KauecTBe pa3/MyuHBIX BAPHAHTOB M8 pacucta OyIOyT HMCIIONB3CRATHCS HCXOAHKIC JAHHBIC, B KOTOPSIX
BaphHPYIOTCS CTETICHBL YEPHOTHI, Temiepartypa Tena, IDnotHocts Boasdpama — 19,35 r/em’,
termoeMxocts — 134 w/(xrxK). TennonporogHOCTE NIPHHATEL OeCKOBEeUHo OONBIIOH.

- bonpanxa HarpesaeTcs B 3neKTponedn ¢ teMneparypoll T, Crenenb 4epHOTH TOBEPXHOCTEM
aniekTponeds U OoagaHiy - £,, &,. [loBepxHOocTh nieyd B n paz Gosibine MOBEPXHOCTYH OoNBadKy.

HaitTe 110THOCTE TEII0BOTr0 IOTOKA K IOBEPXHOCTH OONBAHKH B MOMEHT Hadala ee IIaBaeHus. Ty, —
TeMIIepaTypa HNaBIeHNS MaTtepuana Gonpasky. B xavuecTse pasInyHbIX BApHAHTOB AN pacuera Oynyr
HCIIONB30BATHCA MCXOAHBIC JIAHHBIE, B KOTOPHIX BAPHLHPYIOTCS TEMNEPATYPA 3NEKTPONEHH, CTEIeHb
YEePHOTHI TOBEPXHOCTEH 3IeKTPpoleyr ¥ OONBaHKY.

- HomepxHocTs KaMepbt ¢ Temreparypoil T, OTZEReHA OT MOBEPXHOCTH FOPSIIEro TOIIHMBA
croeM mnpoxyxkros cropaHus tommmmo#i H. Temneparypa nponyxroe cropaHus — T, cpenmuit
KOFPHUEMEHT HOTIOIHEHNS ~ & . TeMiepaTypa [I0BEPXHOCTH FOPSLIEro TOMNUBA, KOTOPYIO ClenyeT
CUHTATh abCOIOTHO YepHEIM TeNoM, - Ty OnpesenuTs NIOTHOCTE TENIOBOTO NOTOKA K NOBEPXHOCTU
CTEHKH, CTCTIEHb YSPHOTH KOTOpO#l pasHa &, . B xauecTBe pa3iiy4HbIX BAPHAHTOB A pacyera OyIyT

HCTIONBb30BATECS  HCXOJHBIE [AHHBIC, B XOTODLIX BAaphHPYIOTCS TOALMEA CIOS HPOJAYKTOBR H
TEMTIepaTypa KaMephl, CTeeHb YEPHOTHI CTEHKH, TEMIIEPaTypa NPOAYKTOB CrOPaRUs.

Jiabopatopuan pabora Ne 1. Pemenuwe 3ajagi CTauHOH2PHOH TEeNIONPOBOAHOCTH B
SolidWorks Simulation

- PaccuuTaTh pacupeicieHHe TEMICPATYPHOTO O B MHOTOCIORHON IUIacTHHE, HUIHHEADE HILH
chepe (B 3aBUCHMOCTH OT BapuaHTa), HCROAB3yHA nporpammy SolidWorks Simulation. Mcexonmsie
JaHHBlC W3 OoMalmero 3amaHus Nel. B kxadecTBe pasnuyHBIX BapHaHTOB s pacuera Oyayr
HCTIONB3OBATHCS PA3IIMMHBIC NCXOJHEIE HAHHBIE.

JlaGopatopuan pabora Ne 2. Pemense 3agaus HecTan@#oOHApPHON TENIOIPOBOAHOCTH B
SolidWorks Simulation

- Paccunrarth pacipeeneslie TeMIepaTyYpHOTO OIS B MEOTOCTIONHOH NITACTHHE, IIMAKHAPE M
cihepe (B 2aBHCHMOCTH OT BapHaHTA), HCromb3ys nporpaMMy SolidWorks Simulation e 3asucumoct
0T BpeMeHH. Vicxo/HbIe [aHHBIE U3 ToMalIHero 3afadms Nel. B kagectBe pasA@uHBIX BaAPHAHTOR A
pacuera OYIyT HCHONB30BATbCA PA3IYHEIC HCXOAHBIC AaHHBIC,

JiaGopaTopHana pabdora Ne 3, Penrenne 3aaayu KoupekTREHOTO Temroobmena B SolidWorks
Flow Simulation

- Oupenenats TeMHIEPATYPY # CKOPOCTh BO3AYIHHONO IOTOKA, TEKYIIEro BHYTPH Harpero
TpYOKH, & TaKkc pacupeheNeHue TeMueparypht B CTeHKH TpyOxu. OCupenenuTs xo3huipeHt
TEIIOOTAYH Y CPABHNTE C BESIMUMHOH, pacCulTaHHOR 10 AMHUPHYSCKHIM GopMyIaM.

B xauecTse pa3sNMUHBIX BapHaHTOR [N pacuctTa OyIYT MCIONb30BATHCS pasiutHas TCOMETDHS,
PACXOJI Ta3a ¥ YPOBHU TEILIOBBI{EICHUS.
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JiaGoparopuas paGora Ne 4. Pemrenme 3apaun Jyumerore temicoOmena B SolidWorks
Simulation

Onpenenydts  CTAMOHAPHYIO TEMIEPaTypy TeRa ¢ BHYTPEHHHM  TCIIOBBUICICHHUEM,
OOMEHIBAIOIIETOCS TENIOM ¢ OKPYXaMilelt Cpeaoil uanyyenuneM uenoms3ys nporpamMy SolidWorks
Simulation. CpaBHATE Pe3yIbTATH C TEOPETHIECKUMY PacIeTaMi.

B katectBe paznuyuHbiX BapHadTOR A pacdeTa OYAyT KCIONb30BATLCS PA3IHIHAS [EOMETPHS |
MOMHOCTSH TeNIOBBICACHAA.
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lpraousenne 5
K paGoyel nporpamme NBCUHNNIHELL
«Tensonepenadan

GOH/AbI CHEHOYHBIX CPEACTE
Hacnopr dhonga oeH0YHLIX CPEACTR

AYITUTOPHBIE - = «
3AHATHS B 5 3 E:
KOHTAKTHOH o 2 =
DOPME = &5 Eij
= 3 E E o
o > 28 5
= = = g = oo
Bl = o 2 5
olo]2 HAMMEHOBAHHUE o I . 2 o
ol : = = o — L~ oL
%g = PA3INENOR U 8 £ ?::E b sialal e o &
MG S| AMBAKTHYECKHX EJMHUL| 5 o I= B ls2]l = j=1<={< = . 5
ol = %’ o= = o s o o o Pt
Z BB E zEl S 1=siclele|0s =
= = > 2 2 ? 2 A LM =
= 215 12 |EE] E1S91818td=d 2
= & SN IR B Bl sl (=gt &
= g é ol B < =
<t < = g ] o] E
S|a3|s|giel o =
Upasnen 1. ITpusnHb: 3 2 2 ) - 6
Ternonepefaut. 3akoHsl epeHoca 205 | 20% | 20% | 20% § 0% 1,2
TERIA
2pasgen 2. OcuoBHbie M4 4 - 10
nudqrepeHIHansHee ypagHesns 200§ 20%§20% | 20% | 20% |. T.2
breruroofMeHa
3 JPazzzeﬂ 3. TenaoapoBOAROCTL B 41 1201 8 6 6 21 o o o o o JKP, JI3Ne1-2,
20% § 20% 1 20% } 20% | 30%
TEEPABIX TeNax JIPNel-2, T, 3
4 Ipasnen 4. KonpeKkTHBREIL 1274 141 6 7 23 a0 | 2006 | 2000 § 200 1 30% Kp, 1133‘{9? -d,
reiootMen : Jie N3 T, 5
3 IPasnen 5. Pamvanmonubsit 3156 3 4 16 o " a o o, | KP, J3Ne5
. /J a -
TeTITO00OMEN 20%| 20% | 20% | 20% J 20% P N4 T,
BCENO 110 JUCHHIDIWHE 144 } 68 8 144 68 34 F100%} 100%] 100%] 100% | 100%

N3 — nomamuee 3ananue; KP — xoutposnbHas padora; JIP — naboparopnas pabora; T — recTHpoBaHue,
3 — BOIIPOCH] BK3aMEHa.

DoHIB! OUCHOUHBIX CPEACTB, [O3BOJBUOUINE OUGHWTH pe3yAsrTaThl 0OydeHEs MmO JaHHOH
JUCTUIIHEES, BRIKOYAIOT B cebs:

- KOMIDIEKT HHIUBHTYANBHEIX 3aJaHul K BRIIOXHeHHIO naGoparopro#t paborer Ne 1 «Peiuenne
3aya4p CTAlHOHApHOM TemronporoguocTy B SolidWorks Simulation»;

- KOMIUIEXT HHOUBUAYANGHBIX 3aKaHnii K BeHIONHEeHuio nadoparopHoli pabotel Ne 2 «PemieHue
3a[aud HecTanmoHapHoH Termonposonuocta B SolidWorks Simulation»;

~ KOMIDIEKT WHAMBHAYATHHLIK 3a/@init K BEIIONHEHHUIO JabopaTopHoi padoter Ne 3 «Pemtenne
31491 KOHBEKTUBHOTO TeroobMena B SolidWorks Flow Simulation»;

- KOMIUISKT HHANBUAYATIBHEIX 33AaHUi K BRINOIHEHRAIO JabopaTopHo# pabothl Ne 4 ««Peinenne
3afauM IyIacToro TerwroobMera B SolidWorks Simulation»»;

- KOMILTEKT JoMaruuex 3amauni Ne 1 rro reme «Craquonapias TeILTONpOBOIHOCTEY;

- KOMILIEKT JOMAHX 3aganuii Ne 2 rro Teme «HecTammoHapHas TEIIOTIPOBOAHOCTE Y,

- KOMILIEKT AomMamuny saganuit Ne 3 1o reMe « KoHBeKTHBHEBII TETLIO00OMEH »;

- KOMILIEKT ZoMAMHEK 3ananuit Ne 4 o teMe «PacueT TeniooOMeHHOTo anmaparay;

- KOMITIIEKT SOMAIHUX 3aganuit No 5 11o TeMe «JIyuHCThIR Tennoodmeny,

- KOMIIAIEKT BapHaHTOR K KOHTPOALHOH paloTe;

- KOMIUTEKT TECTOBBIX BONPOCOB IO Kypey — 45 mir., pasmeumensl 8 110 «MenTop» B coctage
YMK no gucusnmme;

- KOMIJICKT 3K3aMeHARUOHHEIX DHICTOR.
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KpatepHu olileHBaHHS
Jlaboparopubre pabornr (JIP)
Honyek k JIP
® JIOTIYCK K BHIFORHEHHIO NepBnix AByX JIP He npenycmorpen.
e I HOTYCKAa K BBIIOJHEHHIO TpeThell i deTBepTol JIP HeoOxommma 3aIIATa OIHOR 13
BBITOJIHEHHBIX paxee pabot.
Orger go JIP

Orversl no naloparopHsiM paboTaM [peNCTaBAfIOTCS B [eYaTHOM BHAe B {opmare,
npenycMoTpeHHoM 1nabmoHoM oTuera nHo JaboparopHo#t palote, WM PyKOIHMCHOR dopMe.
JioniyckaeTcs BHIIOJHEHHE pAacuYeTOBR «BPYUHYIO» HWIH HCHOJB30BAHHE CHCTEM aBTOMATHM3AUU
MaTeMaTHYeCKHX PacveTor. 3alliTa OTHeTa HPOXOANT B QopMe TOKIaAa CTyNCHTa [O BLINOMHECHHON
padoTe B OTBETOB HA BOLIPOCH] APEIOHaBATEN.

B crnyyae ecnu odopMiienye oT4eTa i HOBeAcHNE CTYASHTa BO BpeMsl 3alBUThl COOTBETCTRYROT
yKazauHbiM TpeOoBaHusAM (NPaBWILHOE BBITOJHEHWE BCEX TIYHKTOB (33/1a4), DPSAYCMOTPEHHBIX
3aJaH#eM, IPABUIBHOE TTOCTPOSHMS B OPOPMIIEHHE B COOTRETCTBIH ¢ TPeDOBAHMAMY TOCYIAPCTBEHHBIX
craifiapror ECK/l rpadmxos [ns BeeX NOMydacMbBIX B XOAC BbIIOJHEHHA 3aiaHus XAPAKTCPUCTHK),
3anmTa oTIeTa Mo Aad0opatopHoit paboTe cunraetcs yCHeHRokR.

OTuer He MOKeT ObITH NPUHAT ¥ NONIKUT KOopadoTKe B clydae:

®  OTCYTCTBHS HEOOXORUMBIX PasJINoR;
& OTCYTCTBHS HEOOXOAMMOTO rpadHuecKkoro MaTeprana;
e HEKOppeKTHOH 00paboTky pe3ynbTaTos.

JomMamuue saganus

Pemrenud AOMAINHMX 3a4aHMH NPEACTABASIOTCA B HEYATHOR WM pykonucHOH dopMe.
JonyckaeTcs BHIAONHEHHE pACHETOB «BPYYHYIO» MM HCIONBE30BAHUE CHCTEM aBTOMaTH3alul
maremarueckux pacuerop. Kaxioe 3ajanve coepkuT HaOop UCXORHBIX JaHHBIX B COOTBETCTBHM €
TEMOW UH/MBUAYAIILHOTO 3aHAHHSL.

Kputepu#n ofcHHBaHHL:
JoMarinee 3aaHHe CUMTACTCH BbIIOJHEHHBIM YCHENIHO (NpHHUMaeTCH) Ips CICAYIOLMX
VCIOBHSK:
® TIPaBHJIBHOE BHIIONHEHHKE BCCX TTYHKTOB (38/1a4), IPelycMOTPEHHbIX 3a1aHHEM;
e npaRmIbHOE odopMIeHHE BCEX PE3YALTATOB B COOTBETCTBHM ¢ TpeDoBaHMAMH
IOCYAAPCTREHHLIX CTAHIAPTOB.
Kourponnnas padora

KonTponsHas paboTa BRIOAHICTCA B BUAE HUCLMEHHOTO PELUCHHI 3aka4 TeIIonepenasiy pu
HAJTMYHHK HECKOIILKIX BHJIOB TEILI00OMEHA.

OtlenKa «OTIIYHO» CTABHTCS, ECIIE CTYACHT PEili 3a4ady B HOMHOM o0beMe ¢ COOMOICHUEM
HeoOX0oHUMO TIOCTISIOBATeIHHOCTH AeHCTBHH U 0OOCHOBAHUEM IIpUMEHSCMEBIX (OPMYI, MOJYHHII
IpaBUIILHBEI OTBET, INPAaBHABLHO H aKKYPATHO BBRINOJHHI BCE 3aflHCH, DWCYHKH, BBIGMCACHHS,
IPAaBHIBHO YKA3al CAUHUITEI H3MEPCHIS,

OncHKa «XOpOHIO» CTABUTCA, €CHAM CTIYACHT BbIIONHMA TpeboBaHuH, HpPeAbABISIEMEIE
PE3yABTATY HA OHEHKY «OTAHMHOY», HO JORYIMEHs! 2-3 Hejouera.

Oredka «yHOBACTBOPUTENLHOY CTABUTCA, €CM CTYACHT BRIIONHHI palboTy He TIOTHOCTHIO, HO
B fnegom He MeHee 50% o0bema paboOTHE, YTO HO3BONJET MONYWHTHh IIPABHIBHBIE PE3YsbTAThl M
BBIBOJABI; B XOZI€ NPOBEAeHMS paboThl OBUTH AOMYIICHS! OIHOKH.

TecTtuposanue

Kourpons ycBoends JEXHUONHOrO MalepHarna CTYASHTOB IIPOH3BOAMTICA B aBTOMATHYSCKOM
pexnme za caer upumenenns [10 «MenTopy, npenctasngomero coboil BeS-IpUIOKEHUE, B KOTOPOM
KIMEHTOM BBICTYHaeT Opaysep, a cepBepoM — Beb-ceprep. [loetyn crymentoB x O «Merrop»
OCYHISCTRIASTCS uepes Nto00i nHTepHeT Opayzep, yCTaHOBACHHBEH Ha MoO0M yCTPOHCTRE, HMEIOMEM
AOCTYH B ceTh MUTEPHET ¢ TIOMONIBI0 HHAMBUAYAIBHOTO HOFMHA U naponad. B xoHue xaxmol neKiun
OPUCYTCTRYIOIHEM CTYACHTaM APEANaracTes OTBETHTHL HA OJUH U3 BOMPOCOB 110 TEME H3NOMEHHOH
gexund. Pesyneratsl TecTupoBarus 0000maioTces ¢ HOMOUBIO BaILHO-PEHTHHIOBOR CHCTEMBI
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(BAPC). OcsoBHBIM KpUTEpHEM HazHaueHHs OAIIOB CYKHT CIOCOOHOCTE CTY/ICHTA OTBCYATE HA TECT
38 MAHAMAIBHOE WHCHO NOTBITOK. HeoOxoadMmbmv YCHOBHEM NONYUCHHS HODYCKA K JK3aMEHY
SBIIAETCS YCIISNIHOE IPOXOKACHNE BCEX TECTOB.

IK3aMeH

K sKkzamMeHy RZOMYCKAIOTCH CTYACHTH, KOTOPHIC YCIEIMHO CiaNH BCe AOMAIHAUE 3aJaHMA,
OpeAycMOoTpeHuRe paboueii mporpavMMoi, BEIITOANKAY HabopaTopHele paboTh U ¢AANH OTYETH, CAANN
BCE TECTHI ¥ HAITHCAIIN KONTPONLAYIO paboty Ha OLEHKY HE HiKe «YIOBICTBOPUTEIBHO .

BK3amen IPOBOALATCA B YeTHOM QopMe Mo OuneTaM, REJIAHHBIM ApenojaparereM. CTyAeHT
JOJDKEH MOIATOTORWTH, TIOML3YACH KOHCIEKTOM, COCTABICHHBIM {l0 MaTepuanaM Kypca, OTBETHTH Ha
JIBa BOIIPOCA.

Ouenka «OTIHYHO» CTABHICA, €CXM OTBET ABASETCA MONMHBIM W OPaBHIBHBIM. Marepman
H3MONEH B onpefieNenHol JIOrHUecKol mociaepoBaTenbHOCTH. [Ip® OTBeTe Ha JOMOJHHTENBHEBIC
BOTIPOCEI CTYAEHT ITOKA3aJt BHAHHE OCHORHAIX TOHATHH M 3aKOHOB TCOPHH TeinoodMeHa.

OueHra «XOpOIHO» CTARKTLCH, €CJIH OTBET fABAASTCA NOMHBLIM MU IIPABUILHEIM, TIPH 3TOM
ACUYIICHB! HECYIIECTBEHHRIE OIIMOKY, HCIPABACHHbIC HOCHE HaBOSIOUX BOHPOCOB [IPENOgaBaTels.
Mpu orBete HA AONMOAHHMTENLHEIC BOIPOCKL CTYHEHT [EMOHCTIPHPYET HOHMMSHHE OCHOBHOTO
cofepxanus yueOuoro marepuana. CTyACHT CROOOIHO OPHEHTHPYETCH B MATEPHAIE, H3TOMCHHOM B
KOHCIIEKTE. -

QOuenxa «yIOBIETROPHTEIBHO» BBRICTABIACTCA, €CHH CTY/AEHT ODHapyxuBaer 3HaHue H
OOHUMAHWE MaTepHatza Kypcea, HO H3NaraeT Marepuan HEMOlHO ¥ JOHYCKaeT CYINECTRBEHHBIE OIIMOKA
B QOPMYN#POBKE OCHOBHEIX MOHSTHE K 3aKOHOB Teopuy TelnooOMeHa. OTBeT Ha JONONHHKTENEHBIC
BOIPOCH] BRI3LIBAET Y HKIAMEHYEMOrO 3aTPYIAHEHHS WM COHEPKUT OIMKHOKH, KOTOPHIE OH MOIKET
HCIPABATH ITOCHE HABOIAIIHX BOIPOCOB.

O1ieHKA «HEYIOBIETBOPHTENLHOY BRICTABMNETCA, €CIH NPH OTBeTE 00HAPYIKEHO HEIOHHMAHHE
OCHOBHOTO COHepKanug yuebHOTO Marepuana MM JOIYHICHB! CYIIECTBEHHBIC OIHHOKH, KOTODHIE
VURUUFCS HE MOKET HCHPABKTE IIPH HABOMNIIUX BOOPOCcax IpenogagaTesis.



Hpuaoxenie 6
i paboueii NPOTrpaMMe AMCIHNITHHEL
«Tenonepenauay

CHPABKA
o HaHynH 8 oubauorexe BI'TY «BOEHMEX> um J.@.¥ cTurnopa yuebuoil ARTEPATYDbL

(cnpaBka gRMseTCI HeoTheMAeMO# 2acThio Y MK IHCITHIIIHHEL)
1. HanMeHopaHue NUCHHIVIMHEL Tenonepesaya
2. Kadenpa: 1 Jlasepnas Texnuica

3. [lepeuens ocuoBmOH yueGmoi jureparypsi (aBTOpB], HA3BaHWE, HAIUWHE IpHbA
MuroGpazosarus, YMO, HMC, apyroro MUHHCTEpCTBA WM BEAOMCTBA, BHIXONHBE JaHHEIE,
KOIHIECTRO IK3IEMILIAPOB)

1. PBabyk, Banepuii Anexcangposuu. COopHuK 3a1au no tennonepenade {Texcer] : [yaebnoe
nocobue mysg By3os] / B. A. Babyx, A. ®. Jleocuos, I'. B. Poguonos ; bI'TY "BOEHMEX" um. . @.
Veranosa. - Wsp. 3-e, mepepab. u mon. - CH6. : [6. u.], 2018. - 68 c. : rpad., tabm., cxeMsl. -
Bubnworp.: ¢. 67. - [Tpan.: ¢. 66-67. — 51 3Ks.

2. bBabyx, Banepudt AnekcaunpoBud. COOpDHHK 3aiay II0 Teruomepesade [IDNeKTPOHHBIH
pecype} / B. A. Babyk, A. @. Jleonos, ['. B. Poguonos ; BI'TY "BOEHMEX" um. [, ©. YcTrHOBA. -
Wzn. 2-e, nepepal. u noIL - OnexTpon. TexcroBbie pau. - CII6. @ [6. ».], 2018, - 1 3. xeeTR. muck :
rpa., Tabn., CXeMbl. - OneKTpoH. Bepcus ned. myOimkammum \lib_serverielres\elr02957.pdf. -
Bubmuorp.: ¢. 67. - [Tpunoxenue: ¢. 66-67.

3. Kynurop, Bacumuit AnexcaHjposuy. TeXHHYecKag TEPMODMHAMHMKA W TeIIONEpenaya
{Teker) : yuebuux g Gaxanaspos : yueOHHK Mg By3oB / B. A. Kyauuos, 3. M. Kapramos, E. B.
Crebaurox. - M, : HOpaiit, 2011. - 560 c. : rpad., cxemsl, 1abn. - (baxanasp). - O0 aBrTOpax: <. 2,
nocHeA. ¢. obnox. - Bubmumorp.: ¢. 556-560. - ISBN 978-5-9916-1386-6 — 34 3x3.

4. Kyzmpos, Bacunuii Axexcanfposud. TexuudecKas TepMOJMHAMHEKA W TEonepenaya
[Onexrpounsi pecype] @ yuebuuk rns By3os / B. A. Kyouuoz, 3. M. Kapramos, E. B. Credaniok. -
4-¢ m3a., nepepal. u JOIT. - DNEKTPOH. TEKCTOBBE AaH. - Mocksa : IOpaiir, 2020. - 454 ¢. - (OBC
¥Opaitt) (Beicuiee ofpaszopanue). - 3ami. ¢ TUTYI. 9KkpaHa. - TekcT : snextpoHHsH // ObC HOpaiir
[catir]. — URL: https://www.urait.rw/beode/449806 (nata obpamenus: 19.10.2020)

5. Kucenée, Mrops Anexceepud. OCHOBBI MOJISNHPOBAHUS IIPOHECCOB TEIIIOOOMeHa B Cpele
Solidworks [Teker] : saboparopnstit npaxtukym {5ms By3oB} / Y. A. Kucenés, C. O. Crpaxon ; BI' TY
"BOEHMEX" um. JI. ®. Ycrunosa. - CII6. : [6. ], 2017. - 48 ¢. : rpad., obp., cxemsl, Tabn -
butnuorp.: c. 47. - KoBTp. BOIpOCH: B XoHIE Aad. pad. — 52 3k,

6. Kucenér, Urops Anexceenira. OCHOBBI MONECIUPOBAHUA TIPOLECCOB TEIIOoOMeHa B CpeAe
Solidworks [3nextporusill pecype] : naGopatopubii npaxtakym [fns sysos] / M. A. Kucenég, C. 10.
Crpaxos ; BI'TY "BOEHMEX" mm. JI. ®. Yerunona. - OnextpoH. TekctoBele Jar. - CII6. : [6. u.],
2017. - 1 an xectk. muck : rpad., ofp., cxeMel, Taln. - JJIEKTPOH. BEpCHsl Ned. NyOIHKALUH
Wib server\elres\elr00487.pdf. - bubnuorp.: ¢. 47. - KoaTp. Bonpocer: B xoune 1ad. pabd,

4, [Hepeuenr pononuuTeNEHOH JNuTeparyps (aBTOpBl, HA3BaHHE, HaIH4YMe TpHYA
Munobpaszopasns, YMO, HMC, npyroro MHHHCTEPCTBA WM BEAOMCTBE, BBIXOAHEIC [JaHHbIC,
KOJIM9ECTBO DK3EMINIIPOB)

1. Caxum, Bacumuit Bacwnbesnd. Tennonepenaua [Tekcr] : yaeGuoe nocobue / B. B. Caxug,
B. IL. llaaumos ; BI'TY "BOEHMEX" mm. [l @. Ycerurosa, - CII6. : [6. n.], 2003, -~ 207 ¢, @ un,,
rpad., Tabi. - bubnuorp.: ¢. 198. - Bompock A caMONpoBepKH 3Hanui : ¢, 193 - 197. - 114 axa.
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2. Caxun, Bacunuii Bacumsepnu. Temnonepenaua [3nextpontsii pecype} : yuefinoe mocobue
/ B. B. Caxug, B. IL. llamamos ; BI'TY "BOEHMEX" um. 1. ©. YeTUHOBaA. ~ JIEKTPOH. TEKCTOBHIE
gar. - CII6. : [6. m.], 2003. - 1 27 XXecTK. RWCK :@ HA., rpad., Tabi. - DNEKTPOH. BEpCHSA Med.
nyGmukanme e:\elresfobibl\elr00074.pdf. - bubnmorp.: ¢. 198. - Bonpocs: Aist CaMONPOBEPKE 3HAHHH
c. 193 - 197.

3. Hamoxun, Bnanumup BacmipeBmd. TexHudeckad TepMOIMHAMHUKZ H TeIUIONepenada
[Texcr] : yueGroe mocobue ana pyzos / B. B. Hamoxun. - Msn. 3-¢, ucnp. u goi. - M. : Buicuras
mKona, 1980, - 480 c. : rpad., puc., rabn. - bubnmorp.: ¢. 463. - KoHTp. BONPOCH # IPUMEPHI B KOHIIE
rias. - Hpanoxenus: ¢. 452-462. — 74 3x3,

4. Kytarename, Camcon Cem&uoBuu. OcHoBbr Teopuu temmoobmena [Texer] / C. C.
Kyrarenamse. - W34, 5-e, mom. - M. : Aromusgar, 1979. - 415 c. . rpad., puc., tabn. - bubmauorp. B
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- 623 c. : rpad., puc., Tabn. - ABTOpH ykas. Ha o0opoTe THT. JHCTa. - bubmuorp.: ¢. 609-615. -
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6. MHcauenxo, Buxrop IMasmosuu. Temnonepegaua {Texcr] : yueGmuk mas sysos / B. IL
cagenxo, B. A. Ocumosa, A. C. Cykomen. - Msan. 2-e, nepepal. u mon. - M. : Sueprus, 1969. - 439 ¢.
: rpad., puc., 1abn. - Bubmuorp.: ¢. 421-428. - Ilpunoxerne: ¢, 429-433. - IlpenmeTHbIi yxas.: ¢. 434-
436. — 27 3K3.
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