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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)

15.03.01 MammuHoCTpO€EHHe
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TJTABMOTA30IMUHAMUKA U TEITJIOTEXHUKA
Tetepuna VpuHa BiaguMupoBHa, K.T.H., AOLEHT, 3aBeAyIoluii Kadeapoit

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel A9 INTASMOT'A3SOANHAMUKA U TEIVIOTEXHUKA

3aBenyromumii kadenpoii Terepuna U.B., K.T.H., [o11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E4 BEBICOKO3HEPTETUUYECKHUE YCTPONCTBA ABTOMATUYECKNX CUCTEM

3aBenaytoimii kKadezapoit Hecrepos H.U., k.T.H., 011,




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBGI TEIVIOTEXHUKHN

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 — cmnocobeH MNpUMEHATb €eCTeCTBEHHOHayUHble U 06H_IEI/IH)KEHepH]>Ie 3HAHUA, METOAbI
MaTe€MaTHU4eCKOro aHa/ii3a U MOJe/IMDOBAHKS B HpO(I)ECCHOHaJleOﬁ AedaTe/IbHOCTH

@DOpMHUPOBAHUIO KOMIIETEHLIUH CTY)KHT [JOCTIKEHHE C/IeAYIOIIUX Pe3y/IbTaToB 00pa30BaHus:
OIIK-1

3HAHUA:

TeopeTryeckre OCHOBBI MCIT0/Ib30BaHHUS 3aKOHOMEPHOCTeH OCHOBHBIX TIPOLIECCOB TeTI000MeHa;

MeToapl aHanM3a W PacyéTOB TMapaMeTpPOB TMPOLECCOB TeryiooOMeHa, OCOOEHHOCTHM pacuéra
Teryionepejaul TIpH ABWKEHWM TETVIOHOCHTEeNIsI B KaHajaax, TyTH MHTeHCH(HKAI[MK TerioobMeHa W
TEI/IOU30JISILIUM;

OcobeHHocTH pacuéTa TeryioobMeHa MpH OOJBIIOH CKOPOCTH TEIUIOHOCUTEIEH M MpPH HaIUUMKA KX
XMMHUECKOTO TIpeBpallieHust Win (pa3oBoro rmepexosa;

YMeHUst:
Pa3pabatbiBaTh r3nUeCcKre CXeMbl M MaTeMaTHueCKHe MOZIe/IH IIPOLIeCCOB TeIryiooOMeHa;

Pa3perniatb MareMaTuuecKve MOJe/Id TIPOLIECCOB Terlionepe/iaul, BbiJessss W3 HUX OCHOBHbIE U
BTOPOCTeTIeHHbIe, OTIPe/Ie/IATh UX TUII, XapaKTepHbIe TlapaMeTphbl, B3aMMOCBSI3b UX XapaKTepHUCTHK;

HAsblKU:
AHaJ’II/IBI/IpOBaTb poLecchbl TerioobMeHa B SHepreTuyeCKux YCTAaHOBKAaX, HCIIO/Ib30BATh TIPWHIUITLI

TETJIOU30/SILIMK WM UHTeHCU(UKALMA SHePreTUUeCKUX YCTPOUCTB OLIeHKOH MX 3((eKTUBHOCTH U aHaIM30M
MyTel NOBbILLIEHUS 3¢ (eKTUBHOCTH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunmmaa OCHOBBI TEIVTOTEXHUKM siBnisieTcs AUCIUIUIMHON 00A13aTe/IbHOW YacTH 0/10Ka
1 mporpamMMs! MOArOTOBKY 110 Hanpas/eHuto 15.03.01 MawuHocmpoeHue.

CogepxaHWe JUCLMIUVIMHBI  SIBASIETCS JIOTUYECKUM  Tpojo/keHWeM aucuuriuH:  PU3UKA,
BBEJEHUE B CIIELIIUAJ/IBHOCTD, IMPOMBIII/TEHHAS BE3OITACHOCTbD
MAIIVMHOCTPOUTEJ/IBHBIX ITPONU3BOACTB.

Copep>kaHve AUCIUTUIMHBI SIBJISIETCSI OCHOBOW /ISt OCBOEHHMsI AMCLIAIUIMH! TEOPUSI OBPABOTKUA
METAJIVIOB JAB/IEHUEM, HIITAMIIbI /11 XO/IOAHOU IIITAMITIOBKMN.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-1 — criocobeH NMpUMeHSITh eCTeCTBEHHOHAYYHbIe U 00IeMH)KeHepHbIe 3HaHHS, MeTO/[bI
MaTeMaTH4yeCcKOro aHalr3a ¥ MOZle/IMpOBaHus B Npo(eCcCHOHaNbHOM J1esiTe/IbHOCTH

¢ OIIK-10 — CniocobeH KOHTPOIMPOBaTh U 00eCIeYMBAThL POU3BO/ICTBEHHYIO U SKOJIOTMUECKYHO
0e301macHOCTh Ha paboOUMX MecTax

¢ OIIK-3 — CrniocobeH 0CyIIeCTBATh MPOGeCCUOHATbHYIO AeATENBHOCTh C YIeTOM SKOHOMUYECKUX,
5KO0JIOTMYECKUX W COLMabHBIX OrPaHNUeHMI Ha BCeX 3Tarax >KU3HEHHOIO YPOBHS

¢ OIIK-4 — CniocobeH MOHUMaTh TIPUHLIUITBI PA00THI COBPeMEHHBIX MH()OPMaIMOHHBIX TeXHOJIOTHI U
WCTO/b30BaTh X JJIs pelleHus 3aa4 NpodeCcCHOHaNbHON fesTeTbHOCTH

¢ OIIK-5 — CriocobeH paboTaTh C HOPMaTUBHO-TEXHUUECKOM JJOKYMEHTal[iel, CBI3aHHOH C
NpoQeCcCHOHaNbHOM [1esITeNbHOCThIO, C YUeTOM CTaH[apToB, HOPM U IpaBu/l

o OIIK-6 — CriocobeH peliiath CTaHAAPTHLIE 3a/jaul MPodeCcCHoHaNBHOM eSTe/IbHOCTH Ha OCHOBE
WH(OPMaIMOHHON 1 OubrorpaduuecKol KyabTYphI ¢ MPUMeHeHHeM WH(OpPMaIioHHO-
KOMMYHHKAL[MIOHHBIX TeXHOIOTUH

e [ICK-1.15 — criocobeH pa3pabaTbiBaTh MepOIIPUSTHS 110 CHYDKEHHIO TTPOU3BOCTBEHHBIX 3aTpar U
YAYYLLIEeHUIO YC/IOBUM TpyZa

¢ YK-6 — CnocobeH yrpaB/isiTb CBOUM BpeMeHeM, BbICTPauBaTh 1 Peanu30BbIBaTh TPAEKTOPUIO
CaMOpa3BUTHS Ha OCHOBE MPUHLIMIIOB 00pa30BaHKs B TeUeHHe BCeH )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. OCHOBHBIE IOHATHS U onpefe/ieHus. [IoHsTHe TepMOANHAMUYECKOH
3 6 cucreMsl, pabouero Tea ¥ TepPMOJMHAMUUYECKUX MapameTpoB VeanbHblii ras, 9 4 1 0 3 5 10
ypaBHeHHe COCTOSIHUS N/IeabHOTO U PeasbHOrO ra3oB.
Paspen 2. DHeprooGMeH TepMOJHHAMHYECKOH CHCTeMbI C BHEILIHeH cpejjoii.
3 6 [TonsiTHe 5HEPryy, TeIUIOThI U paboThl. [1epBbIi 3aKOH TePMOANHAMUKHI 10 5 2 0 3 5 10
DneMeHTapHbIe Npoliecchl. PacuéT mapameTpoB MpoLieccoB.
Pazpaen 3. Bropoii 3akoH TepMoguHaMuKH. LIMK/IbI ¥ uX 3¢ eKTHBHOCTD. LIyKn
3 6 9 4 1 0 3 5 10
KapHo. IToHsiTHe SHTPOIMM U 3Kceprur LIMKIIbI ¢ pa30BbIMHU TTepexoamMu.
Paspen 4. TepMoguHaMuKa NoToKa rasa. [lepsblii 3aKOH TepPMOANHAMUKH /1S
3 6 TPOTOYHBIX crcTeM OCOGEHHOCTH TeueHH s rasa 1o coriam 1 auddgysopam. Corio 12 6 2 0 4 6 10
Jlasans.
Pazpen 5. Ananus 3¢ eKTHBHOCTH peaibHBIX TeNIOBbIX MALUH MeTO/{0M
3 6 uK/I0B. O6061EHHbIH Lpika JBC. Hukn ['TY Iyt noBbienus 3GGeKTHBHOCTH 11 5 1 0 4 6 10
MallyH.
Paspen 6. OcHoBbI Teopuu Terioo6mena. O6uyie noHsTHs. OCHOBHbIE TIPOLIECChI
3 6 Ter006MeHa: TeT/IONPOBOAHOCTb, KOHBEKLIWS, TEIVIOBOE H3/TyueHHe 10 4 2 2 0 6 10
Terutonepeziaua. OB1IMe MPUHLIMITBI TOCTAHOBKH 3a1a4H O Teruionepeaye.
Paspen 7. TennonpoBoaHocTh. 3aKoH Pypre. CTalMoHapHas TeMIONPOBOJHOCTb.
Terutonepeziaua yepe3 cteHKy. Terutonsonsuust HecralpoHapHast
3 6 . 11 5 1 4 0 6 10
Ter/IoNpoBOJAHOCTh Tesl. YpaBHeHHe @ypre-Kupxroda B 3a/jauax HecTalMOHapHOM
TeryIONpPOBOAHOCTH Ha TIPYMepe TOHKOM I/TaCTUHbIL.
Paspen 8. KonBeKTHBHBII Terioo0meH. Teriootaava. [unoresa HetoToHa 0
3 6 TernooTAave. Kpurepuu nogo6ust mporeccoB Teruiootaun I1ocTaHOBKa 3aauu 0 11 5 2 3 0 6 10
pacuéTe TervIooTAa4yl. BbIHy)KIeHHast 1 CBOOO/HAst KOHBEKLWsI TOJBIDKHOM Cpezibl.
Paspen 9. Ten006MeH TeNIOBBIM H3TyuyeHHeM. OCHOBHbIE 3aKOHbI U3/TyYeHHsI.
3 6 Vi3nyueHne abCcorOTHO YEpHOTO 1 ceporo Tesia OCO6eHHOCTH U3/TyYeHH sl a30B. 12 6 2 4 0 6 10
Pacyér Ten0BOro NoToKa B CHCTeMe peasibHbIX Tel.
Pazpaen 10. OGuiasi MOCTAaHOBKA M pelieHHe 33/1a4H 0 Tervionepesaye. AHamm3
3 6 B/IMSTHUSI Pa3/IMUHBIX Haua/lbHbIX [lapaMeTpPOB Ha MHTeHCUBHOCTh Teruionepejaun 13 7 3 4 0 6 10
VHTeHCH(YKaLKs Terionepesady opeGpeHieM NoBepXHOCTH TelooOMeHa.
Bcero 3a 6 cemecTp 108 51 17 17 17 57 100
Bcero no fucHunIMHe 108 51 17 17 17 57 100
3.2. AyAUTOPHBII NPaKTUKYM
Oo0neMm,
Ne Homep n HanmeHOBaHue
Tema NMPAKTHYECKOr'o 3dHATUA ayA.
n/mo pa3jea JUCHUILIUHBI qACOB

Paszpen 1. OcHOBHBIE NOHATHUS U
orpe/ie/IeHusl.

WNpeanbHbIl Ta3, TepMUUeCKOe YPaBHEHUe COCTOSHUS
W/iea/ibHOTO U peasibHOro Ta30B. Pr3nyeckue napaMeTphl
rasa. CMecu ujieabHBIX U peasbHbIX Ta30B

Pazgen 2. DHeproodmeH
TepMOJUHAMHUYeCKOM CHCTEeMBbI
C BHeIIIHel cpeJioi.

Amnanutryeckoe omnucaHue, 0COOeHHOCTH rpeobpa3oBaHust
SHepruu, pacuéT rnapaMeTpoB TepPMOJWHAMUUECKUX
TPOL[eCCOB

Paznen 3. Bropoii 3akoH
TepMOAUHAMUKU. LIUKIIbI U UX
3¢ heKTUBHOCTS.

Pacuét mapameTpoB U 3()(eKTUBHOCTH LIUK/IOB TeT/IOBbIX
MallvH Ha nipuMepe nukia IBC

Paspen 4. TepmonyHaMyKa
II0TOKa rasa.

PacuéT nmapameTpoB ra3a Mpu TEUEHUHU 110 COTI/IaM U
maddy3opam. Coruto JlaBass

Pazpen 5. Ananus

3¢ heKTUBHOCTH peabHbIX
TeTUIOBBIX MAIlIH MEeTO/|0M
LIMKJIOB.

Pacuét napametpoB u aHanu3 1ukna I'TY. Kpusuc
paborocrnocobHocty I'TY

Bcero 3a 6 cemectp

17

3.3. JIaGopaTopHbIii NPaKTUKYM

Ne
n/n

Homep 1 HauMeHOBaHHe
pa3jena AMCHMILTHHBI

Tema 1a60paTOpPHOro NPaKTHKyMa

OoneMm, '
ayj,.
24445




4acoB
1 Pazpen 6. OcHOBBI TeOpUU JIP Nel. ViccnenoBaHue Mpoliecca TerjionpoBOAHOCTU B 7
TerioobMeHa. MeTaJljlaX MeToJOM JITMHHOTO CTepxHs (MeTo] Dypre)
JIP Ne2. ViccnenoBaHue TeJIONPOBOAHOCTU
2 TeIJIOU30JISILIUOHHBIX MaTepUaioB METOAOM 2
Pasgen 7. TerionpoBOgHOCTS. LUIMH/IPUYEeCKOTO CJI0
3akoH ®ypee. JIP Ne3. VcciieioBaHNEe 3aKOHOMEPHOCTEH
3 HeCTalMOHApHOM TeIJIONPOBOAHOCTH TIPU OXJIaXKJ€HUH 2
Tes.
4 Pa3nen 8. KoHBeKTHBHBIM JIP Ne4. WcciefioBaHre KOHBEKTUBHOM TETIOOTAAuM 3
Terio0OMeH. CBOOO/HOM KOHBEKI[Mel Ha TIOBEPXHOCTH LIWIWH/IPA
5 Pazpen 9. Tennoo6men TeruioBbiM |JIP Ne5. MccieoBanye TemoBOTO U3/TyUYeHus B 4
H3/TyueHueM. CUCTeMe peabHbBIX TeJsl
Paszmen 10. OO61ias MOCTaHOBKA U
A LLI JIP Ne6. ViccnemoBaHre Teryioniepejauu uepes
6 |pelleHue 3a7auu O " o 4
LIWIMH/IPUYECKUH CJI0M TerJIOU30/ISILUH.
Teruionepesaue.
Bcero 3a 6 cemectp 17
3.4. CamocrosTenbHas padora crygenta (CPC)
Ne Homep 1 HanMeHOBaHMe pa3jesa Oo0nem,
CopepkaHue yueOHOr0 3aJaHusA
n/n AUCLIUIINHBI 4acoB
Pazgen 1. OcHOBHbIE OHATHS U
1 IMoaroToBKa K JIEKLIUSIM U TPaKTUUeCKUM 3aHSTHSIM. 5
onpeje/ieHusl.
Pazgen 2. DHeproodmeH
o IToaroToBKa K JIeKLIUSIM U MPaKTUUeCKUM 3aHSATHUSIM.
2  |TepMOAMHaMUYECKOU CUCTEMBI C 5
. . BrirnosiHeHue AoMalllHero 3aJjaHust
BHeLLHeH Cpefiou.
Pa3gen 3. Bropoii 3akoH
[ToaroToBKa K JIEKLIUSIM U MPaKTUUeCKUM 3aHSTHUSIM.
3  |TepMoauHaMUKU. LIMK/IBI U UX 5
BrirnosiHeHue AoMalllHero 3aJjaHust
3¢ PeKTUBHOCTD.
4 Pa3pen 4. TepmonrHamyika rotoka  |[IoAroToBka K JIeKLIMSIM U NTPAaKTUYeCKUM 3aHSATHUSIM. 6
rasa. BrInonHeHue foMalllHero 3aJaHust
Pasgen 5. Ananus s¢ddekTUBHOCTH
[ToaroToBKa K JIEKUMSM U IPAKTUUECKUM 3aHSITUSIM.
5  |peasbHBIX TeIIOBLIX MAallWH METOLOM 6
BrirnosiHeHue A0OMallIHeTro 3aJjaHust
L{UKJIOB.
[ToaroroBka K jekrusM. IToAroToBKa K 1abopaTtopHOi
Pa3gen 6. OcHOBBI TeOpUU A . A batob
6 pabote Ne 1, HarvcaHue OTUETA IO J1abopaTOpHOH 6
TeryioobmMeHa.
pabore.
[MToaroroBka K jeknusiM. IToAroToBKa K 1ab0paTopHBIM
Pazpen 7. TerionpoBoAHOCTE. 3aKOH - o
7 Pyone paboram Ne 2-3, HarvcaH’e OTUETA 110 j1abopaTopHOM 6
YPBE pabore.
o [MToaroroBka K jekrusM. IToAroToBKa K 1abopaTtopHOi
Paspnen 8. KoHBeKTHBHBIN A . A patopt
8 pabote Ne4 1 HarmMcaHue OTUETA 110 JJabopaTopHOH 6
Teryi006MeH.
pabore
[MToaroroBka K jekusM. IToAroToBKa K 1abopaTtopHOi
Paszen 9. Tenioo6MeH TeTIOBbIM A 1 A paTopt
9 pabote Ne5 1 HarmMcaHue OTUETa 110 JJabopaTopHOH 6
U3/1yYeHUeM.
pabore.
[MToaroroBka K jekrusM. IToAroToBKa K 1abopaTtopHOi
Paszen 10. OO6Iias MOCTaHOBKA U A . A parTopt
10 pabote Neb6 1 HarmucaHue OTUeTa 10 J1abopaTopHOH 6
pellieHue 3a/jauy O Terjionepeaue.
pabore
Bcero 3a 6 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1 2 |34 5 6 |7 8 9/10|11 12 13|14 15 16 17
6 OC| | |Otu. no JIP|AP| |Otu. no JIP, 13| |OP| |Otu. no JIP Ortu. no JIP|IP| aud. 3au.
YcnoBHbIe 0003HAYEHUS:
7 24445




¢ TP — nriarHoCTHYecKas pabora;

e OC — yCTHBI! 0IPOC CTY/|€HTOB;

Ortu. no JIP — otuet 1o JIP;

[3 — nomaiHee 3a/jaHue;

aud. 3au. — quddepeHIIMPOBaHHBIN 3aUeT.

Tekyuid KOHTPOJ/Ib YCIIeBAaeMOCTH CTYIEHTOB MPOBOJIUTCS B [IMCKPETHBIE BpEMEHHbIe NHTEePBAJIbI B
cnenyromux dhopmMax:
e UArHOCTUYECKas paboTa;
e  YCTHBIM OIIPOC CTY/I€HTOB;
e oruet 1o JIP;
¢ JlOMalllHee 3a/laHue.

IIpome)xyTouHas arTecTalusi TIPOBOJNUTCS B hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. B. Caxun ; BI'TY "BOEHMEX" um. [l. ®. YcruHoBa. TepmoguHaMUKa SHepreTuyeckux cucreM. Ku.
1 TepmMogriHaMHKa TOMOTeHHBIX U reTeporeHHbIX cucteM. CITI6.BI'TY "BOEHMEX" um. [. @.
YcrtuHoBa, 2014, 215 3K3.

2. B. B. Caxun ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa. TepMoAnHaMyKa HepreTuuyeckux cucreM. KH.
1 TepMoZjMHaMHKa TOMOTEHHBIX U rereporeHHbIx cuctem. CI16.5T'TY "BOEHMEX" um. 1I. ®.
YcruHoBa, 2014, 311. pec.

3. B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®. YcruHoBa. TepMoarHaMuKa sHepreTuueckux cucrem. Ku.
2 Texuuueckast tepmoguHamuka. CI16.5TTY "BOEHMEX" um. [I. ®@. YctuHoBa, 2014, 371. pec.

4. B. B. Caxun ; BI'TY "BOEHMEX" nm. [I. ®. YctuHoBa. TepmognHaMyKa sHepreTuyeckux cucreM. KH.
2 Texnuueckas TepmoguHamuka. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHoea, 2014, 215 3Kk3.

5. B. B. CaxuH, B. I1. [ITaaumos. . Teronepegaua. CIT6.5I'TY "BOEHMEX" um. [I. ®. YctuHosa, 2003,
114 >ks.

6. B. B. CaxuH, E. M. T'epsiuman. . TepmoguHaMUKa SHepreTuyecKyx CUCTEM B IIpUMepax U 3ajavax.
CII6.FI'TY "BOEHMEX" um. /. @. YcTuHOBa, 2016, 241 3K3.

7. B. B. Caxun, E. M. I'epiuman, Y. B. Terepuna. . Terutonepegaua. CI16.5I'TY "BOEHMEX" um. . ®.
Ycrunosa, 2020, 86 3K3.

8. B. B. CaxuH, E. M. I'epauman, U. B. Terepuna. . Teronepenaua. CIT6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2020, 311. pec.

9. B. B. Caxus, E. M. I'epuman, H. A. Bpsikos. . Tersionepeziaua B nmpumepax u 3agadax. CI16.BT'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2019, 84 3ks.

10. E. M. TepnumaH, A. B. Edpemos, B. B. CaxuH. . [IpoeKTHbIN pacuéT Tero00MeHHOTO arrapara.
CII6.BI'TY "BOEHMEX" um. 1. ®. YcTuHoBa, 2022, 43 3K3.

5.2. JononHuTe/bHas MTeparypa 1o AUCLUILIIHE:

1. B. B. CaxuH, E. M. I'epiiuman, H. A. BpbikoB. . OcHOBBI TerioTexHuKy. Terutonepeaua. CIT6.: HUL]
APT, 2021, 1 3K3.

5.3. [lepuoguueckue U3gaHus:
He Tpe0yroTCsl.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUSI TUCIIUTUINHBI, 3/IEKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — DBC Jlanb;

2. https://urait.ru/ — I'naBHas — O6pa3oBarenbHas miatdopma FOpaiT. [11s1 By30B U CCY30B;

3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
BubnuoteuHo-u3zparensckuii ueHTp BI'TY "BOEHMEX" um. I.®. YctuHoBa — PyH/aMeHTabHast
6ubmioreka BI'TY «BOEHMEX» um. [1.®. YcrrHoBa.

CoBpemeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHBIX:

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

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doHia
(yHIaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:

1. Texakcriept — MH$OpPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, paBu/ia, cTaHAapThl
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YCTHHOBA,

3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMalMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:



He Tpebyercsl.
5.6. HdopmalioHHbIe TeXHOJIOTUU:

B3anMmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.
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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:

CTeLaIM3upOBaHHbIe TpeOOBaHus 10 000PYZOBaHUIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. JTaGopaTopHbIe 3aHATHA:

1. JTabopaTtopHasi yCTaHOBKA [Ijisi UCC/IeZIOBaHNsI HeCTAllMOHAPHOW TETIONIPOBOHOCTH B PETY/ISIPHOM
pekuMe OXJIaKAeHHs Tesla;

2. JTabopaTopHasi yCTaHOBKA /i1 UCC/Ie/JOBAHUSI TEM/IOBOTO U3TYUEHHUS B CUCTEME TeJL.;

3. JlTabopaTopHasi yCTaHOBKA /11 UCC/Ie/[OBAaHMsI TEIJIOOT/[auM TIPY CBOOOIHOM IBWKEHUM BO3yXa;

4. JTabopatopHast yCTaHOBKa [/is1 UCC/IeI0BaHMsI TETUIONPOBOJHOCTH JJIMHHOTO CTEPIKHS;

5. JTaboparopHasi yCcTaHOBKa AJIsl UCC/IeJOBaHUS TEIJIONPOBOJHOCTA METOAOM TPYOBI.

6.4. Ilpouee:

1. pabouee MeCTO TpernofaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHET, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
OCHOBBI TEIVTIOTEXHUKH

AnHoTanusa paboueii nporpaMMsl

Mucuynmiaa OCHOBBI TEIVIOTEXHUKM sBasieTcss AUCLUTUIMHON 00A3aTe/IbHOM YacTH 0/10Ka
1 nporpamMmbl TOATOTOBKU TI0 HaripaBiaeHuto 15.03.01 MawuHocmpoeHue. [ucuuriivHa peanu3yeTcss Ha
(dakyneTere A PaketHo-kocMuueckod TexHwukd BI'TY "BOEHMEX" um. [O.®. YcruHoBa Kadezapoit A9
[TNTASMOT'A30OAVMHAMUWKA U TEIVIOTEXHUKA.

[OuciuniavHa HaljesieHa Ha GOPMUPOBaHUe KoMNnemeHYuli:
OIIK-1 criocobeH MPUMEHSITh eCTeCTBeHHOHAyUHble W OOIerH>KeHepPHbIe 3HAHWsI, METO/bI MaTeMaTH4eCKOro
aHaJiM3a ¥ MO/IeTMPOBaHUs B MpodeCCHOHATbHON e TeTbHOCTH.

CogiepkaHue AUCLIMILIMHBI OXBaTbIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C TEOPETUUECKWMH OCHOBAaMU W HaBbIKaMU
WCTIO/b30BaHUsT 3aKOHOMEPHOCTeM TmpeBpallieHHsi SHepruu IpU aHaiu3e TapaMeTpoB U 3QQeKTUBHOCTU
TeTUIOTEXHAYEeCKUX YCTPOUCTB U TEXHOJIOTUYEeCKHUX IIPOL[ECCOB; TPH OIpe/elleHuH TlapaMeTPOB U CBOWMCTB
VH/IUBU/Tya/IbHBIX BEIeCTB U CJIOXKHBIX PaO0UNX Tes; TeOPETUUYeCKUMHU OCHOBAaMH U (hU3UUECKOM CYII[HOCTHIO
OCHOBHBIX TPOLIECCOB TeryIo00MeHa, METOA0B MX aHa/lu3a U PacyéTOB MapaMeTpoB, MyTel MHTeHCU(UKALN
Teryio00MeHa U TeTJION30JISLUH B TeIJIOTeXHUUECKNX YCTPOMCTBAX U TeXHOIOTUUeCKUX TIpoLieccax.

[TporpamMmoil AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[jyIoIIe BH/bI KOHTPOJIA:

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB IPOBOJUTCS B IMCKPeTHBIE BpeMeHHbIe HHTepBasbl B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
*  YCTHBIM OTIPOC CTY/IEHTOB,;
e oTtuert no JIP;
e JOMalllHee 3aJaHue.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3aYerT.

OOmias TPyJ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpamMMol JUCIUIJIHHEL
Tpe/[yCMOTPeHBI JIeKLIMOHHBIe 3aHsATHs (17 4u.), mpaktuueckue 3aHstus (17 u.), maboparopHblii mpakTikyMm (17
4.), camMocTosATe/IbHas pabota cryaenTta (57 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI TEIVTIOTEXHUKH

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 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 YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHune padoThI PexkomeHnjyemasi iuTeparypa prg(::v;xoab,
Paspen 1. OcHoBHBIe IOHATHSA U ONIpe/ie/IeHH .
B. B. CaxuHn ; BI'TY "BOEHMEX" nm. [. ®. YcTtuHOBa.
TepMoguHamMKKa SHepreTuyeckux cucreM. Ku. 1
TepMoiHaMUKa TOMOTeHHBIX Y TeTepOreHHbIX CUCTeM:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2014
IMogroroBka K JIEKLIUSIM U (BBemenwe, rmaea 1) 5
MpaKTUYeCKUM 3aHATUSAM. B. B. CaxuH ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TepMoguHamMuKa 3HepreTuueckux cucreM. Ku. 1
TepMo/iHaMUKa TOMOTeHHBIX U TeTepOreHHbIX CUCTeM:
CII6.BI'TY "BOEHMEX" um. . ®@. YctuHoBa, 2014
(BBemeHue, T71aBa 1)
Wroro o pasgeny 1 5
Pa3zen 2. JHEeProoOMeH TEPMOAMHAMHYECKON CHCTEMBI C BHEIIIHe# Cpe/ioi.
TIoAroTOBKa K JICKLHAM H B. B. Caxun, E. M. I'epsiuman. . TepmoguHamMuka
MPaKTUUeCKUM 3aHSTHSIM. .
BHIIOHEHME JOMAITHETO SHepreTUUeCKUX CUCTEM B IpuMepax U 3agavax: CI16.BT'TY 5
"BOEHMEX" um. [I. ®@. YctuHoBa, 2016 (Bce r/1aBbI)
3a/aHus
Wroro no pasgeny 2 5
Pazpen 3. Bropoii 3akoH TepMoguHaMHUKH. 1[UK/b1 # BX 3 PeKTHUBHOCTD.
B. B. Caxun ; BI'TY "BOEHMEX" nm. [. ®. YcTtuHOBa.
TepMmoauHamMyKa sHepreTuueckux cucreM. Ku. 1
TepMoHaMUKa TOMOTeHHBIX Y TeTepOreHHbIX CUCTeM:
IToaroroBka K €KUM U CII6.BI'TY "BOEHMEX" um. [T. ®. YctuHoBa, 2014 (r1aBa
MpaKTUYeCKUM 3aHATHSAM. 2-3) 5
BrinonHeHve goMallHero B. B. CaxuHn ; BI'TY "BOEHMEX" nm. [. ®. YcTtuHOBa.
3a/jaHus TepMoguHamuKa SHepreTuyeckux cucreM. Ku. 1
TepMo/iHaMUKa TOMOTeHHBIX U TeTepOreHHbIX CUCTeM:
CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2014 (r1aBa
2-3)
Wrtoro no pa3zeny 3 5
Pa3zgen 4. TepmoauHaMyKa NoToKa rasa.
[ToaroToBKa K JIeKLIUSM U
MpaKTUYeCKUM 3aHATUAM. B. B. CaxuH, B. I1. Ila;mmos. . Terutonepenaua: CI16.6I'TY 6
BrinonHeHve goMallHero "BOEHMEX" um. 1. ®. YcruHoBa, 2003 (rnaBsi 1-3)
3a/jaHus
Urtoro no pasgeny 4 6
Pa3pen 5. AHanu3 3¢)¢eKTUBHOCTH peasibHbIX TEMJIOBBIX MAIIMH METO[0M IMKJ/IOB.
ITogroroBka K JIeKLUSIM U B. B. CaxuH, E. M. T'epnuman, H. A. Bpbikos. . 6
TpaKTUYeCKUM 3aHSITHSM. Terionepenaua B mpuMepax v 3agauax: CII6.BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2019 (Bce r71aBbI)
13 24445



BrimonHeHue fomaliHero
3a/laHus

B. B. Caxun ; BI'TY "BOEHMEX" nm. [I. ®. YcruHoBa.
TepMoguHamMuKa 3HepreTuyeckKux cucreM. Ku. 2
Texauueckas TepmoguHamuka; CI16. 5T TY "BOEHMEX"
uM. [1. ®. YcruHoga, 2014 (Bce 11aBbl)

B. B. Caxun ; BI'TY "BOEHMEX" um. [. ®. YcTrvHOBa.
TepMmoauHaMKa sHepreTuueckux cucreM. KH. 2
Texuuueckast tepmoguHamuka: CI16.6T'TY "BOEHMEX"
uM. [1. @. YctuHoBa, 2014 (Bce 171aBbl)

Wtoro no pasgeny 5

Pa3pen 6. OCHOBBI TeOpHH TEIJIO00MEHA.

IToAroToBKa K JE€KLHSIM.
IToaroroBka K J1abopaTopHOM
pabote Ne 1, HamrcaHue
oTuéTa 110 1abopaTopHOiA
pabore.

B. B. CaxuH, E. M. T'epsiuman, 1. B. Terepuna. .
Ternonepemaua: CI16.5T'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2020 (Bce r71aBbI)

B. B. CaxuH, E. M. I'epnuman, U. B. TetepuHa. .
Teronepenaua: CI16.BT'TY "BOEHMEX" um. 1. ®.
YctrHOBa, 2020 (BCe I71aBbI)

Wroro no pa3zeny 6

Paspen 7. TensionpoBogHOCTh. 3aK0H Pyphbe.

IToaroroBka K eKLUSM.
IMoaroroBka K 1abopaTopHbIM
paboram Ne 2-3, HarcaHue
OT4éTa 10 TabopaTopHOi
pabore.

B. B. Caxun, E. M. I'epsiuman, H. A. Bpbikos. . OCHOBBI
teruioTexHuku. Tervtonepesaua: CI16.: HUIT APT, 2021 (Bce
I71aBbl)

Wroro no paspeny 7

Pa3pnen 8. KOHBeKTUBHBIN TEM/I000MeH.

IToAroToBKa K JE€KLHSIM.
IToaroroBka K j1abopaTopHOM
pabote Ne4 1 HamrcaHue
oTuera 110 1abopaTopHOi
pabore

B. B. Caxun, E. M. T'epnuman, 1. B. TetepuHa. .
Termonepezaua: CIT6.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2020 (Bce rnaBbl)

Wroro no pasgeny 8

Pazgen 9. Tenyi000MeH TeMJIOBBIM H3/TyYeHHEM.

IToArOTOBKA K JIEKIIUSIM.
IToaroroBka K j1abopaTopHOM
pabore Ne5 1 HarycaHue
OTYeTa Mo j1abopaTopHOH
pabore.

B. B. Caxun, B. TI. IlTaqumog. . Terutonepeaaua: CIT16.BT'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2003 (Bce 171aBbl)

Wroro no pasgeny 9

Pazpen 10. O01mias mocTaHOBKA U PellieHHe 3a/ia4M 0 Terionepefaye.

TToAroTOBKA K JIEKI[USIM.
IMoxgroroBKa K s1abopaTopHOiA
pabore Neb6 1 HarvcaHue
oTyeTa 1o J1abopaTopHOi
pabore

E. M. I'epnumasn, A. B. Edppemos, B. B. CaxuH. . [IpoeKTHbIM
pacuét TeryioobMeHHoro armapara: CIT6.6I'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2022 (rnaBa 5)

Uroro no pasgeny 10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI TEIVTIOTEXHUKHA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora

*  YCTHBIH OMPOC CTY/IEHTOB,;

e JOMalllHee 3a/]aHue;

e otuet 1o JIP;

e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

¢ IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
¢ TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Ootee - aTTecTaLusl.

YCTHBII 0IPOC CTY/I€HTOB

CTyneHTy 3a/1at0TCs 3 BOTIPOCA M0 pa3/ieny AUCIUTUIAHBL. [IJ1s yCIenHoW aTTecTariud HeobXo[uMo
TPAaBWJILHO OTBETHUTH He MeHee, yeM Ha 2 Borpoca. CTyZieHT I0/DKeH TI0Ka3aTh BilajieHHe TeopeThueCKoh
vH(bopMalve, MoyueHHOHN Ha JIEKIIMOHHBIX 3aHATUSX U B PAMKaX CaMOCTOSITe/TbHOM pabOoThI; OTBET JO/KeH
OBITh COJlEpKaTebHBIM U apryMeHTHPOBaHHBIM.

CnucoK BOIPOCOB /IJIs1 yCTHOTO Oorpoca TpuBeieH B Y MK [1UCLUIIVHBILL

JomaiHee 3a/jaHne

3ajauu, pellaemMble CTYZIEHTOM TIPU BBITIOJTHEHUH 3a/IaHUS: OTIpeZie/ieHHe MapaMeTPOB MOCTaBIeHHON
3amaun, 0630p COCTOSIHUS BOTIPOCA, pa3paboTka MaTeMaTHueCKOi MO/Iesiv U BEIOOp MeTo/ia eé peleHus,
BBIMOJTHEHHE PAcUéTOB, pa3paboTka rpahuuecKoi YacTH MOsSICHUTETLHOM 3aMUCKU, MTO/ITOTOBKA /IOK/Ia/Ia,
paboTa Ha/l KOHTPOTLHBIMHU BOTIPOCAMM.

[NosicHuTebHAA 3aMucKa K JJoMalllHeMy 3aJjaHUI0 MpefCTaB/IsIeTCs B ITeUaTHOM BH/e C UCII0/Ib30BaHUEM
peznakropa Word.

Kpurtepuu ouienuBanus (B 100-6a1bpHOM crucTeme):

* IPaBWILHBIN PacyéT, oopMIIEHHE Pe3y/IbTaTOB B COOTBETCTBUM C TPeOOBAHMAMMU U UX 3armuTa — 100 6asioB.,
OCHOBaHUSIMH JIJIsI CHYDKEHHUS Ko/iuecTBa 6anioB B aquarnasoHe ot 50 70 20 SBAA0TCS:

* HeyBepeHHasl 3all{iTa pe3y/ibTaToB pacuéta — 20;

* HeTOJIHBIN UM OTCYTCTBYIOLMI MepeyeHb BLIBOZIOB U NIPeJI0KeHHH 10 CcofiepkaHuio 3aiaHus — 30;

* HeOpe)kKHOe BBITTOTHEeHNe TIOSICHATE/TBHOM 3armcku — 30,

* HM3KO€e KauecTBO rpadruueckoro Marepuasa (HeBepHbId BbIOOP MaciiTada rpaMKoB, OTCYTCTBUE YKa3aHMSI
eIMHUIT U3MepeHus Ha rpadukax) — 30.

TpeboBanus K 3amuTe /13: 3ammra /[3 ocyIiecTBAsSeTCs Ha YPOBHe CO0eCeIoBaHMS C TIPETo/[aBaTe/ieM B
cBobomHO opme “Borpoc - oTBeT”. ITepeueHb KOHTPOILHBIX BOMTPOCOB TIPU/IAraeTcsl K 3a/JaHMUIO .

Bec KOHTPONBHBIX 3TanoB BhITO/IHEeHUS [ 3:

- aKTHBHOCTb U CAMOCTOSITeJIbHOCTD B XO7le BBIIO/IHEHUS — 25%);

- ohopmyIeHHe TTOSICHUTE/IbHOM 3anucky — 15%;

- CBOeBpeMeHHOe BhITNosHeHre /13 1o rpauky KOHTPOJIBHBIX MeponpusiTiil — 20%;

- YPOBEHbB 3all[UTHI pe3y/ILTaTOB, OTBETOB Ha KOHTPOJIbHBIE BOTIPOCH — 50%.

I[Tpu Habope Boiwe 75% JoMalliHee 3a/laHAe CUMTAETCS BHITIOTHEHHBIM.

[Tepeuens TeM ¥ BapUaHTHI JOMAIIHEr0 3a/jaHus TIpe/iCTaB/ieHbl B coctaBe Y MK IUCLUITIMHGL.

Otuet no JIP

TonycK K BBITIO/IHEHMO JIP POMCXOUT TIPH MPeACTaB/IeHUH CTY[eHTOM B MHCbMEHHOM BH/Ie
OTTHCAHUSA, COZIePIKaIero TIOCTAHOBKY 3a/aun 1abopaTopHOoii paboThl, M/IaH BRITIONIHEHHMs JabopaTopHOit
paboTHI U 11eJH TIPe/IJIaraeMoro UCCIe/IoBaHus 1 B (hopMe yCTHOTO coOeceZOBaHKS 110 TeMaTHUKe 1abopaTopHO
paboTel. OTBeThI Ha Oosiee yeM 50% BOTIPOCOB SIB/ISIETCS AOMYCKOM K JlabopaTopHOU paboTe.
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Otuet o 1abopaTopHOM paboTe Mpe/ICTAB/SIETCS B IEUaTHOM BH7Ie B JopMare U JIOJDKEH COfiepsKaTh: 1efb JIP,
(h13rUeCKyro TTIOCTAaHOBKY 3a/lauM, MaTeMaTHUeCcKyI0 MOZiesTb, pe3y/IbTaThl UCC/IeI0BaHMS, TIPe/ICTAaBIeHHbIE B
YMC/IEHHOM BUJIe U B BU/le TpadiKa, aHa/IM3a TIOyYeHHBIX Pe3y/IbTaTOB U BEIBOAIOB 10 JIP. OcHOBaHUSMH Jjist
ZI0pabOTKH MOTYT CJTY>KUTh:

- HeOpEXXHOE BBITIOJIHEHHE,

- HU3KOe KaueCTBO rpaduueckoro Marepurasna (HeBepHbI BBIOOD MaciiTaba UepTeXkel, OTCYyTCTBHe yKa3aHUs
eIMHUI] U3MepeHus Ha rpadukax),

OTuet He MOXKET OBITh MIPUHAT U MO/JIEXKUT MepepaboTKe B CTyyae:

- OTCYTCTBUSI HEOOXOIUMBIX Pa3ZesioB,

- OTCYTCTBUsI HEOOXOIUMOT0 TparuUeCKOro MaTepHara,

- HEKOPPEKTHOM 00pabOTKM pe3ysibTaToB PacueToB.

3amuTa oTyeta MPOXOAUT B (hopMe /I0K/IaZia CTY/IeHTa TI0 BBITIOJIHEHHOW paboTe ¥ OTBETOB Ha BOTIPOCKHI
TIperio/iaBaresisi.

ITporieypa 3aIUThl BK/IOYAET OTBETHI HAa BOMPOCHI Mpero/iaBaresis o pabore u paszaeny kypca. B xoze
3alUThI JabOpaTOpHOM paboThl 0OyUYArOLKeCs: JO/DKHBI MPOJJEMOHCTPUPOBATD KYJIBTYPY PeUr TIPH U3/10)KEHUN
CBOUX MBIC/IEH, IOTUYHOCTh B TIOCTAHOBKE W U3/I0)KEHWH MaTeprasia, HeoO0XoMMble HaualbHbIe 3HaHUS 110
cyecTBy 06Cy>KaeMOi TEMBI.

OrieHKa 3aIuThl paboThl BhICTaB/sIeTCs 110 100 6a/bHOM I1IKasie C yUéToM:

- BBITIO/IHEHHE J1TabopaTopHOM paboTel B 1aboparopuu — 20 6asiios,

- ohopmIIeHHE TIOSICHUTETBHOU 3arucKy — 30 6asos,

- 3aII[UTa pe3y/bTaToOB, OTBETHI HA BOIIPOCHI U X JIOTHKA, KY/IbTypa peun — 50 6aioB.

3auer 10 JaHHOM 1abopaTtopHoii paboTe obyyaroruiics noaydaeT rpu Habope He MeHee 70 6asoB.

[Tprimepsl BointoiHeHHBIX JIP ripyBesenbl B Y MK JUCLIUTIIVHEL.

JAuddepennypoBanHbIii 3aueT

IuddepeHnpoBaHHEBIN 3a4eT MPOXOAUT B (hOPMe YCTHBIX OTBETOB 00yUarolerocsi Ha 2 Bormpoca
ouneta K guddepeHIIMPOBAaHHOMY 3aueTy.
Vcnonb3yroTcs ciefiyroliyie KpUTepuy OLieHUBaHUs pe3y/bTaToB ArddepeHIMPOBaHHOIO 3aueTa:
— yBepeHHBIH OTBeT Ha 06a BOTpoca — 3auTeHO-0T/INYHO;
— yBepEeHHBIN OTBET Ha OZIMH M3 BOIIPOCOB C [IOTIO/IHUTE/TBHBIM COOeceloBaHUEM T10 BTOPOMY — 3aUTeHO-
XOPOLLIO;
— HeyBepeHHBII O0TBeT Ha 00a BOMpoca C JOTIOIHUTeIbHBIM cobece/JoBaHUEM T10 UX TeMaTHUKe — 3a4TeHO-
Y/A0OB/IETBOPUTE/ILHO;
— HeyBepeHHBI! OTBET M He TOTOBHOCTB K co0ece/[0BaHMIO 110 TeMaM OusieTa — He 3auTeHo.

Komrutekt 6unetos ripuBeéd B Y MK [uCTIUITTUHEL.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHS B
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Pa3zgen 1. OcHOBHBbIE IOHATHS U YCTHbiii
3| 6 AT ~. 9 | 4|1 0 3 5 10 orpoc
ompejae/eHUA. CTy/IeHTOB
Pazaen 2. Jueprooomex Tomansee
3 6 |TepmoguHamMuueckoii cucrembl c| 10 5 2 0 3 5 10 aIAHMe
BHeIITHel cpe/ioil. 2
Pa3pen 3. Bropou 3akoH Tomanmee
3 6 |TepmoguHaMuku. IlMkabl U BX 9 4 1 0 3 5 10 saIAHME
3¢ eKTUBHOCTD. A
3 6 Paspgen 4. Tepmogunamuka 12 6 7 0 4 6 10 Homarnee
MOTOKa rasa. 3a/laHue
Pa3gen 5. AHanus
3 6 3¢ eKTUBHOCTH peabHbIX 1 5 1 0 4 6 10 HomariHee
TeIUIOBBIX MAllIUH METO/[0OM 3a/laHue
LIUKJIOB.
3 6 Paspen 6. OcHoBBI Teopuu 10 4 7 7 0 6 10 Ortuet no
Tenioo0MeHa. JIP
3 6 Paspgesn 7. TenionpoBogHOCTE. 1 5 1 4 0 6 10 Otuet o
3akoH Dypbe. JIP
3 6 Pa3pen 8. KoHBeKTUBHBIH 1 5 7 3 0 6 10 Ortyet 110
TeI1000MeH. JIP
3 6 Pasgen 9. Terioo0mMen 12 6 ) 4 0 6 10 OtuerT 110
TeIUIOBBIM H3/Iy4YeHHueM. JIP
Paspgen 10. O0mas nmocraHoBKa OTueT 1o
3 6 |u peleHMe 3ajauM 0 13 7 3 4 0 6 10 TP
Terionepegaye.
Bcero 3a 6 cemecTp 108 | 51 | 17 17 17 57 100
Bcero no agucumn/IuHe 108 | 51 17 17 17 57 100
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Kputepuu oneHuBaHus

OIIK-1
Bonpocbl omKkpbimoz2o muna:
Nel Kaxkoii kputepuii xapakrepusyeT cBOOOZIHYIO (eCTeCTBEHHYIO) KOHBEKIUIO B TIO/IBMXKHOM
cpene?
Ne 2 YeMm oT/MUaeTCsl KOHBEKTUBHAS TETJIOOT/aua C TIOBEPXHOCTH TerioobMeHa B

Ge3rpaHUUHBIN MMOTOK TOJBIKHOM CPe/Ibl OT TETJIOOTAAUM TIPY [JBIKEHHUH >KUKOCTH B
TpyOax u KaHanax?

Ne 3 YeM OT/IMUAIOTCS 10 CBOEH CTPYKTYpe (10 COIeP>KaHHUI0) KPUTEpUA/IbHbIE YDaBHEHHSI
TEIIO0T/auu B JIAMUHAPHOM U TypOy/IeHTHOM pPeXXUMax JBWKEHUS KUJKOCTH
OTHOCHTEJIBHO TT0OBEPXHOCTH TeryioobMeHa?

Ne 4 Kakue BuzibI TeryiooOMeHa B 00111eM BU/le BK/TFOUAeT B ce0st TIPOLiecC Teryionepeaaun?

Ne 5 JInst Kak¥X Ljesield MPaKTHKyeTcst opeOpeHre TTOBePXHOCTH TEeTJIOOTAauH ?

Ne 6 UT0 B TepMOAMHAMUKE T10/Ipa3yMeBaroT 107, TepPMUHOM "'OHeprus'?

Ne 7 Uto cBOell Be/TMUMHOMN XapaKTepr3yeT yesbHasi Ta30Basi IOCTOsTHHast R?

Ne 8 YTo CcBOe}1 Be/TMUMHOM XapaKTepu3yeT MoKasaresb afuabarsl ra3a K?

Ne 9 Kaxoii ripotiecc HauboJiee ipeTIoUTHTENEH /I HAarpeBa ra3a ¢ MUHUMATbHBIM
PacxoioM SHepPTrun?

Ne 10 Yro HaZo 3HaTh, YTOOBI OTIPe/IeNIMTh XapaKTep TIOJIMTPOITHOTO Tporiecca?
Bonpocsbl 3akpbimoz2o muna:

Ne 1 BepHo /1, uTO MpoIieccsl TernaoooMeHa Mofipa3esstoT Ha 4 31eMeHTapHbIX BU/ja?

HeT, BbIIe/ISIIOT BCETO 2 37IeMEHTapHBIX BH/ja TEI000MeHa.
Ternio06MeH BOOOITIe He pa3JesisioT Ha 3/iIeMeHTapHbIe TIPOLIeCChI.
Beigensitot 3 Buzia TerioobMeHa.

[Ha, mporjeccs! TeryioobMeHa 1oApa3sfensitoT Ha 4 37ieMeHTapHBIX BUJA.
Ne 2 Ocy1ecTBsieTcst JIM TETJIONPOBOLHOCTE MePeHOCOM TeIIOThl MOJISIMU BellleCTBa?

Ha, Monsimu; Oe3 repeHOCa Macchl.
Hert, Ha aneMeHTapHOM ypOBHE MOJIEKY/ISIPHOM CTPYKTYPBI.
drongamMu Terviopoa.

KBaHTamu sHeprum.
Ne 3 KoHBek1usi TeN/IOTHI — 3TO TIPOL[eCC TlepeHoca TeTUIoThl Ha YPOBHe MOJIEKY/ISIPHOM
CTPYKTYPHI BelljecTBa?

Ia, ocyliecTBisieTCS Ha ypOBHE Kojie0aHWH MOJIEKYJISIPHON CTPYKTYPBI.
Her, 3To mepeHOC TeTIOTHI PU ABWKEHUHM MacChl Bell|eCTBa.
Iporiecc B mpupoze He BCTPeUYaeTcsl.

ITO TepeHoC TervIoThl KBAHTaMU SHEPTUU.
Ne 4 CyleCTBYIOT JIU KaKue-T100 0COOEHHOCTH TIPY IPOEKTUPOBAHUH TETUIOU30/ISILIUY TPYy6?

Hert, HUKaknX 0CcOOGEHHOCTEH MPU IPOEKTUPOBAHHUHU TETIION30JISALINA TPYO HeT.

[a, mpy HaHeCeHWU TeTIOBOM U30/ISIUY Ha TPyOy CyILIeCcTByeT KpUTepHid TI0
KPUTHUUECKOMY TUaMeTpy U30JISILIUH, eT0 BeJTMUMHA AO/DKHA OBbITh OOrbIlle AramMeTpa
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Ne 5

Ne 6

Ne 7

Ne 9

TpYOBL

ITpu MPOEKTHPOBAHUH CTPEMATCS K MUHHUMAJTLHOM TOJIIMHE C/I0St TEIJION30ISI[AN Ha
Tpyoe.

[a, mpy HaHeCeHUU TeTI/IOBOH U30/IALMK Ha TPYOy CYIleCTBYeT KpUTEPHi 10
KPUTHUECKOMY JHAMETPY H30JISII[|H, ero BeJIMUMHA J0/DKHA OBbITh MeHbIIle AramMeTpa
TPYOBI.

MO’KHO JTH TTOBLICHUTE TETJIOOTAAUY TIPH JBH)KEeHUH KHUIKOCTH B TPyOe TyTéM
yBeJIMUEHUSsT JUaMeTpa 3TOou TpyObI?

,Z[a, 3TO OAWH W3 BAPHWAHTOB IOBLIIIIE€HWA MHTEHCHMBHOCTHU TeIJIOOTAduH, HpI/II-IéM rnpu
3TOM r'UIpAB/INYECKOE COIIPOTUBJ/IEHWE HAd MMPOKAYKY KUAKOCTHU I10 TPY6E YMEHbLIAeTCH.

TemnmooTaua XXUAKOCTH B TPyOe He 3aBUCHUT OT [UaMeTpa 3TOH TPYObI.
HeT, ipu 5TOM UHTEHCHBHOCTD TET/IOOT/]auk OyJIeT yMEHBITIAaThCS.

TenooT/ja4a >KUJKOCTH B TPyOe He peann3yeTcs.
BepHo 711, UTO BbIZIE/ISAIOT BCETO UL ABe (hOPMBI Ilepe/jaull SHepruu?

HET, Cl)OpM nepeaayv SHEPTUU MHOI'O, HArIpyMep, MeXdHU4YeCKasd, 3JIEKTpUUeCKasd,
XUMHUeCKasd U. T.II.

[a, 370 Terora u pabora.
OHeprooOMeH He MMo/pa3eisAioT Ha Kakue-1100 hopMEl.

Her, BoigensitoT 3 hopMbl 3HEeprooOMeHa: TeryioTa, MexaH|uueckasi paboTa u
HeMeXaHUuecKas paboTa.

BepHo /1, uTo /1 XapaKTepUCTUKU COCTOsTHUSE pabouero Tesa rpoctoit T/C Hy>KHbI
BCero JIMIIb 2 napameTpa?

HeT, TakoBbIX ZJO/DKHO OBITh TPU IapaMeTpa, HalprMep, JjaBieHre, TeMIiepaTypa u
VAENbHBINA 00BEM.

Kpome 3-x TepMHUeCKHX MapaMeTpPOB I0/DKEH ObITh U3BECTEH XOTs Obl OAMH
KaJiopuuecKuit mapameTp, Haripumep, p, T, v U U — BHYTPeHHsIs1 SHeprusl.

Ia, TpeTnii He0OXOAUMBII TTapaMeTP MOXKET ObITh PaCCUMTaH C MCIO/Ib30BaHHEM 2-X
3aJaHHEBIX.

[Jns npoctoit T/IC Hy>KeH BCero /ML OAWH [apameTp COCTOSTHUS.

SIBnSIFOTCS JTM Ha3BaHHBIe GyHKIMU cocTossHuk TIIC (Teriota, paboTa, SHTALITHS)
TepMOJUHAMUYeCKUMU?

[Ha, Bce Ha3BaHHbIe (hyHKIMM cocTossHUM T[C TepMoArHaAMUYeCKUe.

HET, TepMoJrHaMHve CKUMHU ClJYHKL[I/IHMI/I W3 1repedyrcC/IeHHbIX ABJIAIOTCA TeIioTa U
SHTAaJ/IbITHUA.

Hert, TepMoriHamMuue CKUMH QYHKLIMSIMH U3 TIEPEUUCIEHHBIX SIBJIFOTCS paboTa u
SHTAJIBIIHSL.

Hert, TepmoanHaMyyeckot pyHKLMeH U3 riepeurc/ieHHbIX SIBISIeTCS TOJIbKO SHTAJTBIIHS.
MoyKHO /T OTHECTH pabouwii TIpoLiecc ra3a ¢ repeMeHHOW TeTMI0EMKOCTBIO K
TOIUTPOITHBIM TIpoLieccam?
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Ne 10

Ia, 3T0 BO3MOXXHO, eCJTH TPOLieCcC paBHOBECHBIM.

Ha, orpaHruyeHus1 Ha MOIUTPOITHOCTD MPOLIECCOB He COZleprKaT YCI0BUS UX
TeIJI0EMKOCTHU.

HerT, TernI0éMKOCTb MOMTPOITHBIX MPOLIeCCOB JOJDKHA ObITH HEM3MEHHOH.

B TepMoguHaMUKe TEMI0EMKOCTh MTOJTMTPOITHLIX MPOL[ECCOB BOOOIIe He
paccMaTpHBaeTCs.

sIBnsieTcst iu U300apHBIH Mpoliecc Haubosiee pabOTOCIIOCOOHBIM U3 ITEPEUHS
TOJIATPOITHBIX TIPOL[eCCOB?

[a, 310 Hanbosiee pabOTOCIIOCOOHBIH TPOLECC U3 TIEPeUHsI MOUTPOITHBIX MPOL{ECCOB.

HeT, o paboTocriocoOHOCTH OH He SB/SIETCS TAKOBBIM, YCTYIIasi TOJILKO aJrabaTHOMY
TpOLIeCCy.

HeT, Hanbosiee paboOTOCTIOCOOHBIM U3 TIEPEUHST TIOIUTPOITHBIX MPOLECCOB SIB/SIETCS
M30TepMUYeCKUii TIpoIjecC.

M306apHbIii riporjecc BooOIIe He COBepIliaeT paboTy.

20



