MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIA

OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

N

Paboyast mporpamma JUCHUILIMHBI (MOJTYJIs),
KaK KOMIIOHEHT 00pa30BaTeIbHOH IporpaMMBbl
BBICIIEr0 00pa3oBaHus - IporpaMma GakagaBpuara
0 HaNPaBJICHHIO IOATOTOBKU
13.03.01 TerutooHepreTHKa M TEIJIOTEXHUKA,
yTBepKJIeHHOU nepBbIM npopekropom GPI'AOY BO
PYT (MUUT) Tumonunsm B.C.

\

J

PABOYASI MPOT'PAMMA JAUCHMITJIMHBI (MOJIY.JIST)

Hanpagnenue noarotoBku:

Hanpasnennocts (mpoduib):

dopma 00yUeHUsI:

TemiomMmaccoooOMeH

13.03.01 TennosHepreTrka U TEIIIOTEXHUKA

HpOMBIHIJ'IeHHaH TCIIJIOOHCPICTHUKA

Ouynas

( PaGouas nmporpaMma JUCIUIIINHEL (MOIYJIs) B BUIE )
3JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHA U3 eIMHON
KOPIIOPATHBHON MH(OPMAIIOHHOM CHCTEMBI yIIpaBICHUS
YHHMBEPCHTETOM M COOTBETCTBYET OpPUTHHAIY
- J

IMpocrast »aeKTpoHHAs MOAMHCH, BelganHas PIAOY BO PYT
(MHUT)
ID noamucu: 377843
Hoamucan: 3aBenyromuii kadeapoit IMurpenko Aptyp
Brnagumuposuu

Jata: 01.09.2026



1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

TennomaccooOMeH — ydeHue O Mpoleccax MEpPeHoca U paclHpoCTPaHEHUs
TEILIOTHI U MAcChl BELIECTBA B IIPOCTPAHCTBE C HEPABHOMEPHBIM PACIPEACICHUEM
TEMIIEPATYpPhl U KOHLEHTPALUK KOMIIOHEHTOB. DyHIAMEHT YUYEHUS 3aJ105KUII €I11e
M.B. JIoMOHOCOB, KOTOPBIH CO3/1aJI MEXaHUYECKYIO TEOPUIO TEILUIOTHI U yCTaHOBUII
3aKOHBI COXPAaHEHUS MaCChl U YHEPTUH.

be3 3HaHNs OCHOB TEMIIOMaccOOOMEHA HEBO3MOKHO CO3/IaHHE COBPEMEHHBIX
TEIUIOBBIX ~ YCTAaHOBOK  (OCOOCHHO  CHJIOBBIX), MPOEKTUPOBAHHUE CHUCTEM
MIPOU3BOICTBA, TPAHCIIOPTUPOBAHUS, IPEOOPA30BaHUS U MOTPEOIECHUS TEIUIOTHL. B
psie cily4aeB MMEHHO IPOLIECCHl TEIUIO- U MAaccOOOMEHa OIpEAeisiioT BhIOOp
0011Ka, MaccorabapUTHBIX XapaKTEPUCTUK U MTapaMeTphl TEIJIOBON YCTaHOBKHU.

[{enbto ocBoeHUs yueOHOM TUCHUIUIUHBI « TerioMaccooOMen» SIBISIETCS:

- U3yYECHHE TEOPETUYECKUX OCHOB HEPABHOBECHBIX MPOLIECCOB IIEPEHOCA U
pacrpoCTpaHEHNs TEIUIOTHI M MACChl BEIIECTBA B IIPOCTPAHCTBE.

3ajavyaMu U3y4YeHUs! AUCIUIUIMHBI (MOJTYJIS) SABJISIFOTCS:

- OCBOCHME METOJOJIOTUM paccyera TEMIEPATYPHBIX IOJIEW, IOTOKOB
TEIUIOTBI M MAacChl BEIECTBA B IpoLeccax TEII0O - W MaccolepeHoca B
Pa3HOOOPA3HBIX TEIJIOBBIX YCTAHOBKAX;

- (opmupoBaHME yMEHUII M HABBIKOB, HEOOXOAMMBIX ISl TOITYYEHHS
pe3yJIbTaTOB PELICHMs 3aad TEIUIO- U MacCOIIEpEHOCa B DJIEMEHTAaX TEIUIOBBIX
YCTAHOBOK M CHUCTEM MPOU3BOJACTBA, TPAHCHOPTUPOBAHUS M NOTPEOICHUS
TETUTOTHI.

2. [Inanupyemsbie pe3ybTaThl 00y4YeHHUS 10 AUCIUIUIMHE (MOIYJIIO).

Ilepeuenb GopmMuUpyeMBIX pe3yJbTaTOB OCBOSHUSI 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHuUs M0 AUCUMILTMHE (MOYIIO):

OIIK-2 - Crnocoben pa3pabaTbiBaTh QJIrOPUTMBI M KOMITBIOTEPHBIE
IPOrPaMMBbI, TPUTOIHBIC JJISI TPAKTUIECKOTO MPUMEHEHHUS;

IMK-2 - CrnocoOHOCTh TPOBOJUTH PACUETHI MO THUIMOBBIM METOIUKAM U
IPOCKTUPOBATH OTACIBbHBIC JETald M Y3JIbl C HCIOJb30BAaHUEM CTaHJIapTHBIX
CpPEACTB aBTOMATHU3allUU TPOCKTUPOBAHHUS B COOTBETCTBUU C TEXHUYECKUM
3a/IaHUEM.

OO0yueHnue 1Mo JUCIUILINHE (MOIYITIO) TIPEATNOaraeT, YTo Mo €ro pe3yibTaTaM
oOydaroruiicst Oyner:

3HaTh:



- (I)I/IBI/I‘IeCKI/IC OCHOBBI M OCHOBHBLIC 3aKOHBI TCIIJIO-M MACCOIICPCHOCA B
F33006p33HI)IX, KUIAKUX U TBCPABIX TCJIAX,

- MCTOAbI H TpC6OBaHI/I$I, COOTBCTCTBYIOINMC 3aJgadaM IIPOBCIACHHA
OKCIICPUMCHTA 110 BaI[aHHOﬁ MCTOOHUKECE.

YMmern:

- IPOBOJAUTH PACUETHI ITO TUIIOBBIM METOJIMKAM U MPOCKTUPOBATH OTACIbHBIC
JETAIM U Y37kl C HCHOJIb30BAaHUEM CTaHJAPTHBIX CPEACTB aBTOMATHU3ALMU
MIPOEKTUPOBAHUS B COOTBETCTBUU C TEXHUUECKUM 3a/IaHUEM.

- peumare TUIOBBIE 3aJlaud  CTAMOHAPHOM W  HECTAllMOHAPHOM
TETUIONPOBOAHOCTH;

- pelllaTh TUMOBBIC 33]]Ja4M KOHBEKTUBHOTO TEILJIO-U MACCOOOMEHA;

- pellaTh TUIOBBIC 3a]]a4 TEIJIO0OMEHA U3 TyYCHUEM.

Baanern:

- 3HAHUSMHM W YMCHHSIMU Ha ypPOBHE, HEOOXOJMMOM IS PEIICHUs 3ajia4
TEIJIO- 1 MacCOOOMEHa B AJIEMEHTAaX TEIJIOBBIX YCTAHOBOK M CUCTEM;

- HaBBIKAMM aHaliM3a T[IOJYYEHHBIX PE3yJIbTAaTOB PaCue€TOB W/WIHU
3KCIIEPUMEHTOB.

- HaBbIKAaMHU O(QOPMIICHHS PE3yJIbTATOB PAcYeTOB W/WUIU DKCIEPUMEHTOB C
VCTIOJIb30BAHUEM CTaHJIAPTHBIX CPEJICTB ABTOMATU3AMUA IPOEKTUPOBAHUS.

3. O6beM AUCITUTIIUHBI (MOTYJIs).
3.1. O6m1as Tpy10€MKOCTh AUCIUTLIAHBI (MOIYJIs).

OO0mast TPyIOEMKOCTh AUCIUIUIMHBI (MOJIyJisg) coctaBiser 8§ 3.e. (288
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem paucuMIUIdHBL (MoOayisi) B (opMe KOHTAKTHOW pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU HW  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMU K peaau3alii 00pa30BaTEIbHON MPOrpaMMbl Ha UHBIX YCIOBHSIX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KonmuectBo yacos
Tun y4eOHBIX 3aHATHIA Cemectp
Bcero

Ne3 | Ned

KonrtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCETO): 160 48 112
B tom uucne:

3aHATUS JEKIUOHHOIO THUIIA 64 16 48

3aHATUS CEMUHAPCKOTO THIA 96 32 64

3.3. O6bemM mucHuIUIMHBL (MOIYJisA) B (OpME CaMOCTOSITENIBHONW padOThI
oOydJaroruxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYarommxcsi C




He1arornyecKuMu padoTHUKAMU U (MJTN) JIMLIaMU, IPUBJIEKAEMBIMU K pean3alnuu
oOpa3oBaTeNbHOM MpOrpaMMbl HAa HWHBIX YCIOBUSIX, TMpPU NPOBEACHUU
MIPOMEKYTOYHOM aTTeCTallMU cocTaBiisieT 128 akageMuyeckux yaca (0OB).

3.4. Ilpu oOy4eHNH 10 HHANBUAYATBPHOMY Y4eOHOMY TUIaHY, B TOM YHUCJIC TIPH
YCKOPEHHOM O00Y4YEHHMH, 00BEeM JTHUCHMILUIMHBI (MOYJIsI) MOXKET OBITh peaIn30BaH
MOJTHOCTHIO B (hOpME CaMOCTOATEIHHON paboThl 00yJarommxcs, a Takxke B hopme
KOHTAKTHOH pabOThl 00YYarOIIMXCS C MEJarorndyecKuMy pabOTHUKAMU U (WJIN)
JUIIaMH, TIPYUBIICKAEMBIMH K pea3aIiiid 00pa30oBaTEILHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBEICHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCHUTUIUHBI (MOTYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

/ Temaruka JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE
n/m

1 |[TEPBBI CEMECTP. OO6mmwme nmpeacTaBiaeHUs O TIEPEHOCE TEIIOTH M MacChl:
- MCXAaHU3MBbI nepeHoca TCIIJIOTHI,

- CKaJ'IHpHLIe nu BeKTOpHLIe I10J151 (bHSH‘IeCKI/IX BCJIINYUH,

= IINIOTHOCTHU 3Hepr1/11/1 " MacCcChlI,

- IOBCPXHOCTHU NOCTOSIHHOTO YPOBHA U BEKTOP-TPAAUCHT.

2 |Cucrema ypaBHEHUH, OTIpeICIISIONIAs IEPEHOC MACCHI U TETUIOTHI:
- YPaBHCHUS COXPAaHCHHS MACChI;

- YPaBHCHU COXPAaHCHUS DHEPIrUH;

- YpaBHEHUS ABUKEHUS BSI3KOU Cpefibl;

- yCJI0BUA OAHO3HAYHOCTH.

3 OCHOBEBI TCIJIOITPOBOAHOCTH:

- BEKTOP IUIOTHOCTH TMOTOKA TEIUIOTHL. 3aKoH Dyphe.

- TETIIIONPOBOTHOCTB TA30B, )KUIKOCTEH, TBEP/IbIX BEIIECTB;
- i depeHnnaNbHOE ypaBHEHHE TEIUIONIPOBOHOCTH.

4 |CrauuoHapHBIE MPOIECCHI TEIJIOMPOBOIHOCTHU:

- OJHOMEpHasl TeIIONPOBOIHOCTD B IUIOCKOH CTEHKE MPU OTCYTCTBHHU U HAJIMYHU (V;

- OZIHOMEpHasI TEIUIONPOBOHOCTh B HMJINHAPHIECKOM ciioe. KpuTHaeckuil fuaMeTp HUIHHIPHICCKOH
CTCHKH;

- OJHOMEpHas TeIIONPOBOIHOCTH B IIAPOBOM CJIOE€ IIPU OTCYTCTBHH qV;

- 0000IICHHBIH METO PEUICHHS 3a7a4 TeIUIOIPOBOIHOCTH;

- HCTIAPUTEIHHOE OXJIAXKACHNE IOPUCTOH TUIACTHHBI.

5 |MuTeHcudukanus nepesadyn TEIIOTH OpedpeHneM:

- TCIJIONPOBOJAHOCTD B CTCPIKHC IMOCTOAHHOT'O CEYCHUS;

- TemIoNepeaya CTeHKH ¢ IPSIMOYTOJIBHBIMHU TNIOCKUMHU pedpamu. Koaddument opedpenust n
s pexTuBHOCTH pedpa;

- TETJIONIPOBOTHOCTH pedep Mpyroi GopMEI.

6 HCCTaLII/IOHapHBIC IMPONICCChI TCTIJIOIIPOBOAHOCTHU

- IIOCTAHOBKA U PEIICHNUE 3a/1a4N OXJIAXK ICHHS (HarpeBaHus) HEOTpaHMYESHHO IIUTHI;

- OIIpe/ieJICHHEe OTIaHHOTO (BOCIIPUHSATOTO) KOJMUECTBA TETUIOTHI;




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

- OXJIAKICHNE (HarpeBaHne) HeOrpaHMUEHHOTO IMIHHPA;

- OIpeICTICHUE KOJMYECTBA TEIUIOTHI OTIAHHOM (BOCIIPUHSATOMN) IIMIHHIPOM;
- OXJIAKJICHUE (HArPeBaHUE) TEJI KOHCYHBIX Pa3MEpOB;

- PETYJIAPHBIA PEKUM OXJIAXKICHUS (HATPEBAHU).

BTOPOI CEMECTP. KoOHBEKTUBHBIH TEIIO0OOMEH B onHo(daszHoit cpene:

- OCHOBHbIE MOHATHS U onpejencHus. 3akon HproroHa-Puxmana;

- TaMUHAPHOE U TYPOYJICHTHOE ABUKEHHE CPEIIbI;

- TUAPOAMHAMUYECKUH U TEIUIOBOM MOI'paHUYHbIE CJIOU. AHajorus PeitHomnbaca.

- crtocoObI ocpeHeHNS KO PHUIUEHTOB TEIIOOTAAYN U TEMIIEPATyPhI MTOTOKA KUAKOCTH. — (PU3NIEeCKHe
CBOMCTBA KUIKOCTH.

OCHOBEI TCOPHUU HO,Z[O6I/IFK

- reomerpuyeckoe nogodue. [Tonobre Guznuecknx BeIUUYHH U SBICHUH;

- oTHOcHUTeNbHas (hopMa AU PepeHIIMaIbHBIX yPaBHEHHH U YCIOBHI OJHO3HAYHOCTH;
- CUMIUIEKCBI ¥ KPUTEPUH T10100Us;

- 3aKOHBI MOZ00Ns. 3HAaUEHNE TEOPHH TTOI00HS.

Termmootnava mpu CBOOOHOM JABHKEHHUHU YKUIKOCTH:
- B 00JIBIIOM 00BEME OKOJIO BCPTUKAJIBbHBIX U TOPU3OHTAJIbHBIX ITUTUT U HUJINHAPOB,
- B OTPAHUYCHHOM IIPOCTPAHCTBE (FOpHBOHTaHBHBIe, BCPTHUKAJIBbHBIC U KOJILIICBBIC CJ'IOI/I).

10

Tel’[J’IOOTI[a‘la IIpU BBIHYKACHHOM OMbIBAHUU MJIOCKOM IOBCPXHOCTH:
- IPH JJAMHUHAPHOM MOTPAaHUYHOM CIIOE;
- IpH TypOyJIEHTHOM ITOTPAHUYHOM CJIO€.

11

COHpOTI/IBHCHI/IC U TCIUIOOTAA4a IIPpHU BbIHYXXJICHHOM TCUYCHUU:
- B Tpy0ax;

- I TIOTIEPEYHOM OMBIBaHUH OTHEIBHBIX TPYO;

- P IOTIEPEYHOM OMBIBAHUH KOPUIOPHBIX M IIAXMAaTHBIX IIyYKOB TpYO;

- IPY TEYEHUH B KPYTJIBIX BUHTOBBIX U LIEPOXOBATHIX TPyOax.

12

TCHJ'IOOTI[a‘la KUIKUX MCTAJIJIOB U XJIadarCHTOB
- TEIUIOOT/Aa4a XKHUJIKUX METAJUIOB IIPH TEUCHUH B TPyOax;
- TEIJIOOT/Iaya XJIalar€HTOB IIPU KUIIEHUH.

13

TCHJ'IOOTI[a‘la IIpuU U3SMCHCHUHN (baBOBOFO COCTOsIHHMA BEIICCTBA!

- BUABI (ha30BBIX NMPEBPAIIEHUH 1 (ha30BbIX MIEPEXO/IOB;

- mpaBuiIo a3 1 Ga3oBbIe JUarpaMMBbl BEIECTB;

- OCHOBHBIE CBE/ICHHS O MEXaHU3ME U MUKPOXapaKTePUCTHKAX KUIICHUS KHUKOCTEH;
- KpUBbIE KUIEHUS U (paKTOPHI, BIMSAIOIINE HA TEIIOOTAAUY ITPU KHIICHHH.

14

TeHJ’IOOTI[a‘la IMIpU MMY3bIPbKOBOM KHUIICHUHN KUIAKOCTU (CBOGO)IH&H KOHBeKLII/IH)Z

- KPU3UC TEMJIO0TAAa4YH, My3bIPbKOBBIN U MIEHOYHBIA PEKUMbI KUTICHHS Ha TIOBEPXHOCTH;

- KPUTHYECKHUE IUIOTHOCTH TEILIOBOTO MOTOKA (qKp1, qKp2), TeMIIepaTypHOro Hamopa u ko3 duineHTa
TETMJI00TIauH;

- BIIUSTHHUE PA3JIUYHBIX (PAKTOPOB HA BEIWIHHY Kp1;

- KpUTE€pHAJIbHbIE U Pa3MEPHbIE BBIPAKEHUS I CPEeIHEN TeIUIO0TAAYN PU KUIIEHUU;

- TEIUIOOT/Ia4a MPH KIICHUH Ha TOPU30HTAIBHBIX TPYOHBIX ITyYKaX.

15

Kunenune »XuIKOCTH NpyU ABUKEHUU BHYTPU TPYyO:

- CTPYKTypa U PEeXXHUMBI TeUEeHUs IBYX(a3HOTO OTOKA B BEPTUKAIBHOH TpyOe;

- CTPYKTypa U peKUMBI TEUEHUs! IBYX(Pa3HOTro MOTOKA B TOPU30HTAIBHOM TpyOe;

- pacXo/HbIE U HCTUHHBIE TApaMeTPhl ABYX(a3HOTO MOTOKA;

- TEMJI00T/Aa4a IPH My3bIPbKOBOM KUIIEHHH KUAKOCTHU B TpyOe. BnusiHue Ha TemiooTnady CKOpocTH
LUUPKYJSILUHU U TETIJIOBOTO MOTOKA;

- CONIPOTHBIICHHE TPH My3bIPHKOBOM KHITEHHUH JKH/IKOCTH B TpyOe.

16

Tennoormaua IIprU KOHACHCALIUU I1apa:
- OCHOBHBIE CBEJICHHsI O KOH/eHcaluu napoB. [IneHoyHas U kanenbHas KOHAEHCALUN;




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

- TEPMUYECKOE CONMPOTHUBIICHHE IIepeiade TeIUIOTH U KO3 GHUIIMEHT KOHICHCALNN;

- JlamunapHoe ¥ TypOyJIEHTHOE Te4eHHe IIeHKH KoHaeHcara. Kpurudyeckoe uncio PeiiHomnbaca;

- TEMJIOOT/Ia4a NP KOHJICHCAIINY «HEIOABIKHOTO» Mapa Ha BEPTUKAILHOM OBEPXHOCTH U JITAMUHAPHOM /
TypOYyJICHTHOM TEUEHUH TUICHKH;

- KpuTepuanbHas popMa BBEIpOKEHUH 1Sl CpeiHEH TeIJIO0TAaYH 1 CMELIaHHOM TeUCHUH TUICHKHY;

- TEMJIOOT/Ia4a NP KOHJCHCAINY JIBIIKYIIEr0Cs TIapa Ha BHEIIHEH MOBEPXHOCTH FOPU30HTANILHOM TPyOBI 1
B IIy4Ke TPYyO;

- TEIUIOOTAAYA ITPU KOHACHCAIIMU JBIKYIIErocs Iapa BHYTPH TPYOBI;

- KOHZIGHCAIIUS IEPErPeTOro 1 BIaKHOTO Napa, BIUSHAE HEKOHICHCUPYIOIIUXCS Ta30B.

17

TemnooOmen u3nyderreM. OOIIME TPEICTABICHUS O IEPEHOCE YHEPTHH U3ITyICHUEM:
- cesleKTHBHas U cepas cpena. CoOcTBeHHOE M3nydeHue. TermioBoe U3y ueHue;

- abCOJIFOTHO yepHas (aTepMHUYHAas) ¥ aOCOIIOTHO Mpo3pavHasl (IUaTePMUYHAS) CPEIBL.

KoaddunmeHT cOOCTBEHHOT0 U3TYYCHUS CPE/IBI;

- UHTEHCUBHOCTD U3iy4eHus. [InoTHOCTh myuncToii sHeprun. BekTop nepeHoca J1y4yucToil 3Hepruu.
Koadduiuent nornomnieHus cpeapl. Y paBHEHUE MIEPEHOCA JIYUUCTON SHEPTHH.

18

JlyaucToe B3aMMOICHCTBHE CEPO CPEIIbI C TBEPI0H 00O0IOUKOM:

- abCOIOTHO YepHasi, Oenas u mpo3padHast HOBEpXHOCTH. 3akoH JlambepTa;

- 3¢ deKTUBHOE U PE3YNBTUPYIOIIEE H3TyICHHS;

- 3aKOHBI paBHOBECHOTO m3nydenus: Kupxroda, [Tnanka, Penes-Ixxunca, Buna, Crepana-bonpnmana;
- HOHATHE O JIy4ucTol TemnepaTtype. CTeneH:H YepHOTh! (PU3NUECKUX TEJl U Ta30B.

19

OT,I[CJ'ILHLIC 3aa4u JIy4IuCcToro TENI000MEHA B HpOSpa‘IHOﬁ cpeac:
- TEMJI000MEH M3JTy4YE€HHEM MEX/y CEpPbIMHU IUIMTaMHU;

- TEMJI000MEH M3JTy4E€HHEM MEXY CEPhIMH IUTUTaMH IPU HATMYUH IKPAHOB;

- TETIIO00MEH M3ITy4E€HHEM MEXIY CEpPhIM TEJIOM U OKPY’KaIOIIEH ero 000I0UKOM.

20

TernnmooOMeH u3ITydeHHEeM MEXY IPOU3BOJIFHO OPUEHTUPOBAHHBIME CEPBIMH TEJIAMU:
- CpCAHUC B3aMMHBIC TIOBEPXHOCTHU U YIJIOBBIC KOC—)(I)(bI/II_lI/ICHTBI H3JIYYCHUA;

- TCOMETPHUICCKHUC CBOICTBa JIYYHUCTBIX [TIOTOKOB;

- METO/IbI OTIPEAEIICHHS YTIIOBBIX KOAQ(UIMEHTOB U3y YEHHS.

21

Tennoobmen N3ITYUYCHUCM MCKAY I'a30M U €TO 000I0YKOH:
- pe3yJIbTUPYIOLIUN TEMJIOBOU MOTOK;

- TIOTJIOIIATENIbHAs CIIOCOOHOCTH Ta30B;

- CTENIEHb YEPHOTHI CMECHU I'a30B,;

- TIOHATHE O CIIOKHOM TEIUIOOOMEHE.

22

OCHOBBHI TETIO-U MacCoOOMeHa B OMHAPHBIX Cpejiax.

OCHOBHEIE TTOHATHS:

- KoHIeHTpanuoHHas 1uddy3us. [IoTok Macchl ¥ TIOTHOCTH MOTOKA MACCHI;
- 3akoH @uxa. Koaddurnment monexynsapHoit nuddys3um;

- repmoauddy3us u 6apoanddysus;

- BEKTOp IUIOTHOCTH TEIUIOBOTO IIOTOKA C YYETOM IIEPEHOCA MACCHI;

- muddepeHnraIbHbIC ypaBHEHNS TETI0-U MacCOOOMeHa.

23

KoHBekTHBHAs TETIO-U MaccoOTa4ya B Mapora3zoBoi cpese (o0mue mpeacTaBIeH s ):
- pacueT TeIJI0-1U MacCOOTAa1uH. KOB(i)(I)I/IL[I/IGHTBI MacCoOTaauu,

- ctepaHOB 1MOTOK Macchl U ypaBHeHue Credana.

- mu(Hy3HMOHHBIN TOTPAaHUYHBIN CIIOH;

- aHaJIOTWs MPOLECCCOB TEIIOOTAAYN U MaCCOOTa4YH. HpI/IMepH pacy€ra MaCcCoOOTAa4H.

24

TenoBoil pacueT TEMI00OMEHHBIX anmnapaToB (IPOSKTHBIN U TOBEPOYHBIHN):
- YpaBHCHUA TEIIJIOBOT'O TEIIJIIOBOT'O OanaHca u TCIUIONICPEIAY U,

- CXEMBI JIBUKEHHUsI TeTJIOHOCUTENEH (TPSAMOTOK, IPOTUBOTOK, TIEPEKPECTHBIN TOK, Jp.);

- OIIPEACIICHUE CPECAHETO TECMIICPATYPHOT O HAIIOPA,

- paciueT KOHCUYHBIX TEMIIEPATYP TeHJ’IOHOCHTCJ’ICﬁ;
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

- TETIIIOBOM pacyeT peKyNepaTUBHBIX U PETCHEPATHBHBIN TETNIOOOMEHHBIX aNiaparos;
- HHTEHCHU(UKALINS NTPOIIECCOB TEIUNI00OMEHA B TEIFIOOOMEHHHKAX.

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JIaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX padoT / KpaTKoe cofepxaHue

OHpe,I[CJ'ICHI/IC KOB(l)(bI/II_[I/IeHTOB TEILIOIPOBOJHOCTH METAIJIOB M CILIIAaBOB
Hpno6peTeHI/Ie HaBBIKOB U3MEPCHUS TEMIICPATYPhI, TCIIJIOBOI'O MOTOKA, OIIPCACICHUA KO3(1)(1)I/II.[I/I€HT8.
TEIUIOIIPOBOAHOCTHA METAJUIOB METOJOM IIJIOCKOT'O CJIOA

Omnpenenenne k03¢ GUINEHTOB TEIIOOTJAYH IIPU CBOOOIHOM JIBUKEHUH BO3/1yXa OKOJIO

BEPTUKAIBHOTO / TOPH30OHTAIILHOTO IIMIIMHAPA
[IproOpeTeHne HABBIKOB H3MEPEHHS TEMIIEPATYP CTEHKH, OKPY’KarolLlel cpe/ibl, epeiaBaeéMoro
TEIJIOBOTO MOTOKA, pacueT TeIUIOOTauH o ypaBHeHUto HyccenpTa

OHpe,I[CJ'ICHI/IC KOB(I)(bI/II_[I/IeHTOB TCINIOOTAA4U IIpH CBO6OI[HOM ABWIKCHUHU BO3J1yXa OKOJIO

BCPTHKAJILHOI'O / TOPU30HTAJIBHOI'O JUCKA

[IproOpereHne HABBIKOB H3MEPEHHS TEMIIEPATYP CTEHKHU, OKPY’KaroLlel cpe/ipl, epeiaBaeéMoro
TEIJIOBOTO ITOTOKA, pacyueT TeIUIO0TIauy 10 ypaBHeHHI0 HyccenbTa, cocTaBieHne TeIoBoro oanaHca
IWJIMHApA

Onpenenenne k03P PHUINESHTOB TEIIIOOTIAYN TIPU BHIHYKJACHHOM JBMKEHUH BO3yXa

OKOJIO BEPTHUKAJIbHOI'O / TOPU3OHTAJIbHOI'O HUJIMHAPA

W3y4yenue nuameHeHHs: KO3QPUIUCHTA TEIUIOOTAAYN OT CKOPOCTH HAOEraloLero BO3AyIIHOTO MOTOKA.
IIpuoOpeTeHne HaBBIKOB H3MEPEHHS TEMIIEPATyp CTEHKH, OKPYXKaroleil cpeibl, IepeiaBacMoro
TEIUIOBOTO TIOTOKA, pacyeT TEIUIO0TAa4H 1o ypaBHeHHI0 Hyccenbra.

Omnpenenenne ko3 (HUIHUEHTOB TEIJIOOTAAYH MPU BBIHYK/IEHHOM JIBUKEHUH BO3/1yXa

OKOJIO BEPTUKAJIBHOT'O / TOPU30OHTAJIBHOTO AWCKA

Wzyuenne BnusHust GOPMBI U TTOJIOXKEHUSI Tela B IPOCTPAHTCTBE Ha K03 dunuer Teroornaun. M3ydenue
M3MEHEHHS KO3 QUIIMEHTa TEIUIO0TIaul OT CKOPOCTH HAaOEraroero BO3AyIHoro noroka. [Ipuobdperenue
HaBBIKOB M3MEPEHHsI TEMIIEpATyp CTCHKH, OKPY>Karolel cpeibl, IepeaaBacMoro TEIIOBOTO MOTOKa,
pacdeT TeIIooTAa4Yu no ypasHeHuto HyccenbTa.

Onpez[eneHI/Ie KOB(I)(I)I/II_[I/IGHTOB TCIUIOOTAAYU ITPU ABHUIKCHUN BOJLI B pr6e
ITproOpeTeHne HaBBIKOB H3MEPEHHS TEMIIEPATyp CTEHKH M BOABI IPH ABIKEHHH BHYTPH TPYObI, HABBIKOB
pacdera K03 PUITMEHTa TETUIOOTIA4YH B XKHUJAKOU cpelie

Omnpenenenne korpuLreHTa U3ITydeHHs TBEPAOro Tela
I/I3MepeHHe CTCHICHU YCPHOTHI PA3JIMYHBIX TEJI ITYTEM COIIOCTABJICHUS MOJ'IGKyJ'IHpHOfI n paHHaHHOHHOﬁ
TEMIIEPATYPbI IOBEPXHOCTU

OHpCIleJIeHI/IC KOB(I)(I)I/II_[I/IGHTa TCILIONCpeaaYr OTOIMUTCIIBHOTO an/I60pa
W3yuenue npoiiecca TEIUIONEpeaaya OT ropsiueil BoJbI K BO3AYXY 4epe3 pas/essioulyio UX CTEHKY
OTOIUTEJILHOTO Tprdopa

[IpakTrueckue 3aHATHS

/o

TemaTnka MpakKTUYECKUX 3aHATUN/KPATKOE COJEPIKAHHE

CEMECTP 1. 3aBucumocts (pr3HUECKUX BEJIUYUH OT TemrepaTypsl. [lnoTHOCT

SHEPTHUU U MACCHI.
[Iprobperenus ymMeHHS ONpeneniaTs GU3NIECKre CBONCTBa MaTEPHAJIOB IO JaHHBIM TaOJIHIT




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

I'panuent TemrnepaTypHOro mnossi. Y paBHEHUS] COXpaHEHUsI MACChl U SHEPTHUH.
VYpaBHeHUSs IBUKEHUS BA3KOU cpejibl. DU3MYECKHUI CMBICH YCIOBHI

O,I[HO3Ha‘lHOCTI/I/OLIeHKI/I " IOSICHCHMU.
Pelienue 3agay Ha OCHOBHBIC HOHATHUS JUCLIUILIMHBI

OI[HOMepHaH TCIUIOIIPOBOJHOCTD B IUIOCKOM CTEHKE IIpHu OTCYTCTBUU U HAJIMIHNH
gv/pacuer TemrepaTyp, TeIJIOBBIX COMPOTUBICHUN U TTIOTOKOB

[IproGpeTeHne HABBIKOB PACYETHOTO ONPEAEICHNUS TEMIIEPATYPHBIX MOJIEH, INIOTHOCTH TEIUIOBOTO
MOTOKA,TEINIOBOTO TIOTOKA, KOJIMYECTBA MIEPEIaHHON TEIUTIOTH (3a MHTEPBAJI BPEMEHH) B IIPOIIECCe
CTaIMOHAPHON TEIUIONPOBOJHOCTH YEPE3 IUIOCKYIO CTCHKY

OnxHOMEpHAs TETUIONPOBOIHOCTh B IMIMHAPUUIECKOM ciioe/ Kputndeckuii quameTp

M30JISIIAN, PacueT TEIJIONOTEPh TPYOBI

ITpuobpeTeHne HAaBBIKOB PACUSTHOTO ONpeeIeH s TeMIIEPaTyPHBIX HOJIeH, INIOTHOCTH TEIIOBOrO MOTOKA
U JTMHEIHON MIIOTHOCTHU TEIJIOBOrO IOTOKA, KOJHYECTBA MIEpelaHHON TEILUIOTHI (33 HHTEPBal BPEMEHN) B
IpoLecce CTalMOHApHOH TETIONPOBOAHOCTH Yepe3 MMINHAPHIECKYIO CTEHKY. HaBbIkn pacyera TOIIMHBI
TETIOBOH M30JISLIMH IPH HOPMUPOBAHUH TEILUIONIOTEPh TPYOOTIPOBOIa

[Nepenava TerioTh Yepe3 OpeOPEHHYIO CTEHKY/onpeelieHre KodhuireHTa

3¢ (eKTHBHOCTH pedpa, KPAaTHOCTH YBEIMYCHUS TEIUIOTICPEIayu.
CpaBHI/ITeHLHaﬁ OILICHKA IIOBBIINICHHUA TCIIOOTAa4YU Ope6peHHLIX HOBerHOCTeﬁ 110 OTHOUICHUIO K
HEOpeOPEHHBIM.

HeCTaHHOHapHBIﬁ IMpoueCC TCIIOIPOBOAHOCTH HeOFpaHquHHOﬁ IIJINTHBI.
Pacuer Temneparyp B LIEHTpE U Ha IIOBEPXHOCTH TeJla, BPEMEHH OXJIAXKICHUI/OXIaXICHUS 10 331aHHOM
TEeMITepaTypbl, KOJTMIECTBA IIEPEJaHHON TEIUIOTHI.

HGCTaHHOHapHBIfI mpouccC TCIIOHNPOBOJHOCTH AJIMHHOIO HUJIMHAPA, OTPaHUYCHHOI'O

UWIMHPA, TapaUICIUIIeIA.

Pacuer TeMnepaTyp B IEHTPE U Ha MOBEPXHOCTHU LIMIMHJPA, apaJUICIUIIEA; BPEMEHH
OXJIQXKICHUSI/OXJIaXKICHNUS 10 33/IaHHOM TeMIepaTyphbl, KOJIM4eCTBa IepeaanHoi TenaoTel. OnpeneneHne
TEeMIIEpaTyphl B LIEHTPE U CPEIHEMACCOBON TIPH 33]aHHOM BPEMEHH OXJIXK/ICHHs/HarpeBa

PerynspHbIil peXuM NpU HArpeBe U OXJIAXKIEHUU Tell.
OmnpezeneHne TeMIa OXJIXACHHUA/HarpeBa 10 JaHHBIM SKCIEPUMEHTa, (PH3HIECKUX CBOMCTB MaTepHaIOB
TeJ pa3naHoi Gopmbl

CEMECTP 2. CniocoObl ocpegHeHUS KO3PPHUIIMEHTOB TEIUIOOTJA4U U TEMIIEPaTyphl
MOTOKA JKUJKOCTH.

JlamuHapHOE M TYpOYJIEHTHOE ABM)KEHHE CPEJIbl, ONpeeieHne (PU3CBONCTB TEKyUUX Cpe]] 10 TaOIMIHBIM
JTaHHBIMM, BBIYHMCIICHNE KpUTepus PeliHombaca.

10

Tennootmaua npu CBO60)IHOM JABWKCHUHN )KUJIKOCTH B 00JIBIIIOM 00BEME H B

OTrpaHUYCHHOM IPOCTPAHCTBC.
Onpe;leneHne TCIUIOOTAAYN MUJIUHAPOB B BOAC U BO3/yXE, B OKOHHOM IIEPEIIICTE

11

ConpoTuBI€HUE U TEIUIOOTAa4a MPHU BBIHYKJICHHOM ITPOI0JILHOM OMBIBAHUH IJTIOCKOM
MMOBEPXHOCTHU

Pacuer noxanbpHOM 1 CpCI[HCﬁ TCIIOOTAAYU IIPU IMTPOAOJIbHO OMbIBAHUU IUIOCKOM TMOBEPXHOCTHU

12

COHpOTI/IBJ'IeHI/Ie " TCIJIOOTAA4Ya ITPU BBIHYKACHHOM TCUCHUU B pr6ax U KaHaJiax.
Onpenenenre cpeaHel TEIIO0TAa9N U K0P PHUIIEHTA COMPOTUBIICHUS TIPH JBHKCHUH KUJIKOCTH B
TpyOOIPOBOJIE B TAMUHAPHOM U TypOYJIEHTHOM THAPOJHHAMUYECKUX PEKUMAX

13

ConpoTuBJICHHE U TETIOOTAaua IPU MOTIEPEYHOM OMBIBAHUHU OTJENBHBIX TPYO U My4KOB
TpyO.

Omnpenenenne cpeaHeil TEMI00TAAYN IPH MONEPEYHOM OMBIBAHIH )KUAKOCTHIO0 KOPUAOPHBIX M HIAXMAaTHBIX
TPYOHBIX ITyYKOB




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

14

Tennoomaqn IIpU pa3BUTOM IIY3BIPbKOBOM KHUIICHHUU HaCLIIJ_IeHHOfI KHAKOCTH Ha
TBepHOﬁ BepTHKaﬂBHOﬁ IOBCPXHOCTHU U CBO60,I[HOM JABHMKCHUHN )KUJIKOCTHU B 0O0IBIIOM

o0BEME.
Onpe)leneHI/[e KO3(1)(1)I/IIII/I€HTE[ TCILJIOOTIa4uH, nepBoﬁ KpI/ITI/IquKOﬁ MOIIIHOCTHU U TCIIJIOBOT'O IMOTOKA HpI/I
My3bIPHKOBOM KHUIIEHUH B 00JIBLI0I 00beMe

15 |Temnmootnaua npu My3bIPEKOBOM KHUTICHUH KUKOCTH MTPH TEUYCHUH B TPYyOe
OmnpeneneHne KPUTHIECKOH INIOTHOCTH TETIOBOTO IMOTOKA (qKp 1, qKp2), TeMIiepaTypHOro Haropa u
ko3 duIIeHTa TeIUI00TaaYH.

16 |TemnmooTnaua mpu My3bIPHKOBOM KHUTICHUH KUKOCTU HA TPYOHBIX MydYKax
Pacuer TCIUIOOTAAYM MPHU KUTICHUU Ha TOPU30HTAJIbHBIX pr6HI>IX IMyJKax.

17 |Kunenue *XUAKOCTH MPU JBMKEHUH BHYTPH TPYO.

Pacuer TCIUIOOTAAYM IPU MY3bIPbKOBOM KUIICHHUU BOJBI B pr6e, OIIPEACICHUEC pAaCXOJHBIX MApaMEeTPOB U
TUAPABINYCCKOTO COIPOTUBJICHUS.

18 |JlamuHapHbBIH U TYpOYJICHTHBIA TEIUIOOOMEH IIPH TUICHOYHON KOHICHCAITUN
«HETMOJBHKHOT0» Mmapa
Onpez[eneHI/Ie TCINIOOTAAa4Y4 U INIOTHOCTH TCIIJIOBOI'O IIOTOKA Ha BCpTHKaJILHOﬁ TMOBCPXHOCTH.

19 |Temnootaaua mpu MICHOYHON KOHJIGHCAIIUY JIBIXKYIIIETOCS Mapa
Pacuer TeruiooTnauy npu IBUKEHUU BHYTPH TPYObI, HA BHEITHEH MIOBEPXHOCTU TPYOBI U B Iy4Ke TPYO.

20 (3axOHBI paBHOBECHOTO HU3ITy4YEHUS
[Mpumenenune 3akonoB Kupxroda, [lnanka, Penes-/I>xunca, Buna, Credana-bonbimana.

21 (TerutooOMeH M3TyYSHHEM MEXIY CEPhIMH ILTUTAMHU
Brranciaenue JIYYHUCTBIX IOTOKOB BCECX BUIOB.

22 |TerutooOMeH M3TyYSHHEM MEXITy CEPhIMH TeJIaMH IPU HATHIUH SKPAHOB
OneHka 3¢ EeKTUBHOCTH SKPAaHUPOBAHHUS.

23 (TemooOMeH U3TyYEHHEM MEXIy MPOU3BOIBHO PACIIONIOKEHHBIMU CEPBIMU
ITOBEPXHOCTSAMH
OnpeneneHre YriIOBBIX KO3(QPHUIUCHTOB H3ITyYCHHS.

24  |TerutooOMeH M3IYyYEHHEM MEX/Iy Ta30M U ero 000JI0YKOi
OHpCI[eHeHI/IC PE3YJIbTUPYIOMICTO ITOTOKA OT ABIMOBBIX I'a30B K I'a30X00y

25 |KonBekTHBHas TEIJIO-U MaccOOTava B Mapora3oBoii cpene
Pacuer maccooTnauu npu KOHJIEHCAlUM U3 TApOra30BOM cMecH

26 |KOHCTpYKTOpPCKHIA pacueT TermI0OMEHHBIX anmnapaToB
CocraBieHue TeIIoBoro 6anaHca, onpeeseHne CpeaHel JorapuMUIecKoi pa3sHOCTH TeMIIEpaTyp,
TeIIonepeaaiu, NOBEPXHOCTHU TEmI000MeHa.

4.3. CamocrosiTenbHas paboTa 00ydarOIMuXCs.
No
Bun camocrosTensHO# paboThI

/1

1 ([IpopaboTka JIEKIIMOHHOTO MaTepHana.

2 |[ToaroroBka k 1a0OpPaTOPHBIM pabOTaM.

3 |[ToaroToBka K MPaKTHYECKUM 3aHSTHSIM.

4 |CamocTosITeNnsHOE U3yUYEeHHE HEKOTOPBIX TEM.

5 [ToaroroBka Kk MpOMEKYTOUHOU ATTECTAIIUH.

6 | [foaroroBka K TeKynieMy KOHTPOJTIO.




5. llepeuens wu3naHui,

OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

KOTOpPBhIE PEKOMEHYETCS HCMOJb30BaTh IMpHU

By30B. KynnnoB A.A. U3natenbeTBo:
HUL UHOPA-M, 2022. — 375 c. ISBN:
978-5-16-009965-1

No
i bubnuorpaduueckoe onucanue Mecro nocryna
1 TemmomacoodMmen: yuebHOoe ocobue s | https://znanium.ru/catalog/document?id=399512

3amayHuK 10 TeIuionepeaayde: yueoHoe
nocobue. Kpacnomekon E.A., Cykomen
A.C. U3natensctBO: TpancnoptHas
kommnanus, 2021. — 287 c¢., ISBN 978-5-
4365-6397-8

https://book.ru/books/939123

Tennorexuuka B 2 T. Tom 1.
TepmouHaMKKa U TEOpHs TEIJIOOOMEHA :
yuebnuk i By30B / B. JI. Epodees, A.
C. llpsxun, I1. JI. CemenoB Mockaa :
N3parensctBo FOpaiit, 2025. — 308 c. —
(Beiciiee oopazoBanue). — ISBN 978-5-
534-01738-0.

https://urait.ru/viewer/teplotehnika-v-2-t-tom-1-
termodinamika-i-teoriya-teploobmena-
560724+#page/1

TepmoanHaMKKa U TEIUIONIEpEAAYA :
yuebHoe nocobue / B. I'. IllaxoB. —

Camapa : Camapckuii yausepcurer, 2022.
— 164 c. — ISBN 978-5-7883-1722-9.

https://e.lanbook.com/book/336659 (nara
oOparenus: 24.01.2025).

TemnosHepreTukKa )Keae3HOJOPOKHOTO
TPAHCIOPTA: CIPABOYHO-METOHUECKOE
nocoOue JIsl UHKCHEPOB-TEIJIOTEXHUKOB
KEJIC3HOIOPOKHOTO TpaHCcmopTa. M.:
OI'BOY , 2006. — 345¢. ISBN: 5-79876-
0114-9

HayuHo- Texuuueckast oudauorexka PYT
(MUUT)

Meroanueckue yka3aHus K
1abopaTOpHBIM paboTaM 1o
JUcuUIuIMHaM « TenmoTexHukay,
«TepMoMHamMKKa U TeTIoNepeaayar.
Boponosa JI.A., I'yces I'.b., Koctun A.B.
M.: MUUIT , 2011.-36c.

Hayuno- Texunueckas 6nbnuorexka PYT
(MUUAT)

TepMoanHaMuKa U TEIJIIOMacCOOOMEH
(OCHOBBI TEOPHH, 3a/1a4H U PacuETHbIE
cootHomeHus ). MunaeB b.H., Koctun
A.B., Boponosa J.LA. M.: MUUT , 2013.
-75c.

Hayuno- Texnnueckas 6nbnmuorexka PYT
(MUUAT)




8 TepMoauHaMuKa U TEIIONEpeaaya. Hayuno- Texanueckast onoimorexka PYT
Meroauueckue yKasanus K KypCOBOMY (MHHNT)

npoexktupoBanuto. Munaes b.H., Koctun
A.B., ®ponukos N.H1., Boponosa JL.A.
M.: MUUT , 2015. —-26 c.

6. IlepedueHb COBpPEMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JMaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS IPHU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU (www.elibrary.ru).

Hayuno-texandeckas ounbmuorexka PYT (MUUT) (http://library.miit.ru).

OBbC uznarensctBa «Jlanwy (http://e.lanbook.com/).

7. IlepedyeHp  JHIICH3MOHHOTO M  CBOOOJHO  PaCHpPOCTPAHIEMOTO
MpOrpaMMHOr0 oOecredyeHus, B TOM 4YHUCIE OTEUYECTBEHHOIO MPOU3BOJCTBA,
HEO0OXOIMMOTrO JIJI1 OCBOCHHMS AUCITUTLIIUHBI (MOIYJIs).

Hcnonb3ytoTcss ~ BO3MOXKHOCTH ~ TporpaMmHoro  makera  Microsoft
Office.CnenunanuszupoBanHas nporpamma Mathcad. ba3a tectoBbix 3amanuit s
KOHTPOJISI OCTaTOYHBIX 3HaHUU 1O Kypcy B oOonouke ACT — MUHUT (100
3a7aHUMN ).

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it

OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).

AyauTopuu Il TPOBEJCHUS JICKIIMH W MPAKTUYECKUX 3aHITHH C
MYJIbTUMEINHHBIM 000pYyIOBaHUEM. AyTUTOPUHN Kadeapbl CO CTCHAAMH IS
MPOBEICHUS JTa0OPaTOPHBIX padoT.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auer B 3 cemecTpe.
DKk3aMeH B 4 cemecTpe.

10. OneHouHBIE MaTEpHUAIIBI.

OueHo4YHbIE MaTepUaIbl, IPUMEHSAEMBIE NTPU NPOBEIECHUN MPOMEKYTOUHON
aTTecTaluy, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTHBHBIM
aktoM PYT (MUUT).



ABTOpBI:

CTapUIMii IpernoaBaTelb Kadenpsl
«TennosHepreTuka TpaHCIOPTa»
HNHCcTUTYyTa TPaHCHOPTHOW TEXHUKHU U

CUCTEM YyIIPaBIICHUS A.C. CenuBaHOB
CornacoBaHo:
3aBenyrommii kadeapoi TT A.B. IMUTpEeHKO

[Ipencenarens yueOHO-METOUUECKOM
KOMUCCUH H.A. AunpusiHoBa



