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1. OGuue cBeeHUs 0 TUCHUIUIMHE (MOIYJIE).

TenmmomaccooOMeH — ydeHHE O Tpolieccax IepeHoca U PaclpOoCTpPaHCHUs
TEIUIOTHI M MACChl BEIIECTBA B MPOCTPAHCTBE C HEPABHOMEPHBIM pacCIpeleICHUEM
TEMIEPaTypbl U KOHIIEHTpAUid KOMIOHEHTOB. DYH/IAMEHT YUYEHHUS 3aJI0KHUII €lIe
M.B. JIoMOHOCOB, KOTOPBIN CO34aJI MEXaHHUYECKYIO TEOPHUIO TEIUIOTHI U YCTaHOBUII
3aKOHBI COXPAHEHMS MACChl U DHEPTUH.

be3 3HaHMs OCHOB TemIOMacCOOOMEHa HEBO3MOXKHO CO3/IJaHHE COBPEMEHHBIX
TEIUIOBBIX  YCTAHOBOK  (OCOOGHHO  CHJIOBBIX), IPOCKTHUPOBAHUE  CHCTEM
MIPOM3BOJICTBA, TPAHCIIOPTUPOBAHMS, ITPeoOpa3OBaHUs U MOTPEOICHUS TEIUIOTH. B
psile CiaydyaeB MMEHHO IMPOIECCHl TEIUIO- U MAacCOOOMEHa OIpeaessiioT BBHIOOD
00JiMKa, MaccorabapuTHBIX XapaKTEPUCTUK U TapaMEeTPhl TEIJIOBOM YCTaHOBKHU.

[lenbto ocBOEHUS Y4eOHOM AUCIUTLINHBI « TernioMaccooOMen» SBIISIETCS:

- U3Y4YCHHE TEOPETUYECKHUX OCHOB HEPABHOBECHBIX IPOIECCOB MEPEHOCA U
pacupocTpaHEHMs TEIIOTHI U MACChI BEIIECTBA B IPOCTPAHCTRE.

3agadamMu U3y4eHUS TUCIUILUTUHBI (MOJTYJIS) SIBJISTFOTCS:

- OCBOCHHME METO0JIOTUH paccyeTa TeMNEPaTypHBIX MOJIEH, MOTOKOB TEIJIOTHI
M Macchl BEIIECTBa B Mpolieccax TEIUIO - M MacCOMEepeHoca B Pa3HOOOpa3HbIX
TEIUIOBBIX YCTAHOBKAX;

- (dopMUpOBaHME YMEHUNW U HABBIKOB, HEOOXOJMMBIX I TOJYYEHUS
pEe3yJbTAaTOB PEIICHMS 3a/lady TEIJIO- U MAacCOMEPEeHOca B DBJIEMEHTAaX TEIUIOBBIX
YCTAHOBOK M CUCTEM ITPOU3BOJICTBA, TPAHCIIOPTUPOBAHUS U MTOTPEOJICHHS TEIIIOTHI.

2. Ilnanupyemblie pe3ynbTaThl 00YYEHUS N0 JUCUUIUIMHE (MOIYJIIO).

Ilepeuenp GopMUpPYEMBIX pe3yJbTaTOB OCBOCHHS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ysbTaTe 00y4eHus 10 AUCLUIUIUHE (MOIYIIO):

OIIK-2 - Cnocoben paspabaThiBaTh QJITOPUTMBI U KOMITBIOTEPHBIE
IPOTPaMMBI, TPUTOIHBIE JIJIsI MPAKTUYECKOTO MPUMEHEHHS,

IIK-2 - CnocoOHOCTh MPOBOJAWTH pacyeTbl MO TUIOBBIM METOAMKAM U
MPOECKTUPOBATH OTAEJbHBIE JI€Tald M Y3Jbl C HCIHOJIb30BAaHUEM CTaHAAPTHBIX
CPEICTB AaBTOMAaTU3allMM TPOCKTUPOBAHUS B COOTBETCTBHUM C TEXHUYECKUM
3aJJaHUEM.

OOyuenue 1O JUCHUILIHHE (MOIYJIO) TMpEArNoiaraeT, 4YTO IO €ro
pe3yiibTatam oOydJaromuiics OyieT:

3HaTh:
- (usnyeckre OCHOBBI M OCHOBHBIE 3aKOHBI TEIJIO-M MaccolepeHoca B
ra3000pa3HbIX, )KUJKAX U TBEPIABIX TEJaX;



- MCTOABI H Tpe6OBaHI/I$I, COOTBCTCTBYIOIIMC 3aJadaM IIPOBCIACHUA
9KCIICPUMCHTA I10 BaI[aHHOfI MCTOJUKC.

YMmern:

- IPOBOJAMUTH PACUETHI M0 TUIOBBIM METOJMKAM U MPOEKTUPOBATH OT/ICJILHBIE
JEeTAIM W Y3Jbl C HWCIOJIB30BAHUEM CTAHAAPTHBIX CPEACTB AaBTOMATU3ALUU
MIPOEKTUPOBAHUS B COOTBETCTBUU C TEXHUUYECKUM 3aJIAHUEM.

- pemlaTb  TUIIOBBIE  33Ja4M  CTAllMOHAPHOW W  HECTAMOHAPHOMN
TEIUIONPOBOJHOCTH;

- pelaTh TUMOBBIC 33]Ja4l KOHBEKTUBHOTO TEILJIO-U MacCOOOMEHA;

- pelaTh TUIOBBIC 3a7a4H TEIJI000MEHA U3TyUYCHHUEM.

Baanern:

- 3HAHUSIMM U YMEHHUSIMH Ha YpOBHE, HEOOXOJIMMOM ISl pEIIeHUs 3aaady
TEIIO- 1 MacCOOOMEHA B AJIEMEHTAX TEIJIOBBIX YCTAHOBOK U CHUCTEM;

- HaBbIKAMM  aHajdu3a MOJYYEHHBIX pE3yJbTaTOB pPACUETOB  W/WIHU
SKCIIEPUMEHTOB.

- HaBBIKaMU OGMOPMIICHUS PE3yJIbTAaTOB PAcyeTOB H/MIM SKCIIEPUMEHTOB C
HCTIOJIb30BAHUEM CTaHIAPTHBIX CPEJICTB ABTOMATHU3ALMUA [TPOEKTUPOBAHMS.

3. O6beM TUCIUTIIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIMHBI (MOIYJIIA).

OO0miast TpyAOEMKOCTh JUCHUILIUHBI (MOAyJisi) coctaBisier 8 3.e. (288
aKaJIeMUYECKHUX yaca(oB).

3.2. O6bem paucuMIUIUHBL (Monaynsi) B (oOpMe KOHTAaKTHOW padoOThI
oOydJarmmxcss ¢  MEJarorMYeCKUMH  pabOoTHHKaMu W (WIM)  JUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTesIbHON MporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU MTPOBEICHUH YUeOHBIX 3aHATHH:

Konngectso yacos
Tun y4eOHbIX 3aHATHI Beero Cemectp
Ne3 | Ne4
KonrakTHas paboTa Ipu npoBeleHUN YUeOHBIX 3aHATHI (BCEro): 160 48 112
B tom uucne:
3aHATUA JEKIMOHHOTO TUIIA 64 16 48
3aHATHSI CEMHUHAPCKOTO THIIA 96 32 64

3.3. O0beM auCHUIUIMHBI (MOIYJisA) B (OpMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OOYy4aromuXcs C
NEeAarorndyecKUuMu pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aiuu
o0pa3oBaTeNpbHOM  TPOrpaMMbl  HA  HHBIX  YCJIOBHSIX, TMPH  IPOBEICHUU



IPOMEKYTOUHOM aTTeCcTallMu cocTaBiisieT 128 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4eHnH MO UHIUBUIYATBHOMY y4eOHOMY IJIaHYy, B TOM YHCIIE TIPH
YCKOPEHHOM OOYYeHHUH, 00BhEM TUCHUILUIMHBI (MOJYJISI) MOXKET OBITh pPeaTu30BaH
MOJTHOCTBIO B (hOpME CaMOCTOATEIBHOU paboThl 00yJaromumxcs, a Takke B Gopme
KOHTAKTHOM paboThl OOyYaroOlmUXCA C MEJArorTMYeCKUMU paOOTHUKAMU W (MJIH)
JUIIAMH, TIPUBJIEKAEMBIMU K peaiu3alii 00pa3oBaTeIbHON MPOTpaMMBbl HA MHBIX
YCIOBUSIX, MIPH MPOBEICHUU MPOMEXKYTOUHOM aTTECTAILINU.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

Temaruka JIEKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

1 |EPBBIM CEMECTP. O6uiue npeacTaBIeH s O IEPEHOCE TEIIOThI U MACCHI:
- MEXaHU3MBI IICPEHOCA TCIIJIOTHI;

- CKaJISIpPHBIC U BEKTOPHBIC MTOJIA (1)1/131/1%01(1/1)( BCJIINYUH,

- IIJIOTHOCTHU SHEPTHUU U MACChI;

- MOBEPXHOCTU NOCTOSAHHOTO YPOBHA U BCKTOP-TPAAHUCHT.

2 Cucrema ypaBHeHHﬁ, onpeacidgronas NnepeHOC MaCChl U TCIIJIOTHI:
- YPaBHCHU COXPAaHCHHS MACChI;

- YPaBHCHU COXPAaHCHUWS DHEPIrUH;

- YPaBHCHU NBUIKCHUA BSI3KOU Cpeanbl;

- yCJI0BUA OAHO3HAYHOCTH.

3 OCHOBEBI TCIJIOITPOBOAHOCTH:

- BEKTOP TUIOTHOCTH TIOTOKA TEIJIOTHI. 3akoH Dyphbe.

- TEIJIONPOBOTHOCTD TA30B, )KUIKOCTEH, TBEP/IbIX BEIECTB;
- nuddepeHnnabHOE ypaBHEHHE TEIUIONPOBOIHOCTH.

4 |CTarmoHapHbIe MPOIECCHI TETUIOMPOBOIHOCTH:

- OJJHOMEpHasi TeIIONPOBOIHOCTD B IUIOCKOH CTEHKE MPU OTCYTCTBHU U HAJIMYHU (V;

- OZIHOMEpHasI TEILIONPOBOIHOCTS B IIHHIPHIECKOM cloe. KpuTHaeckuil fuaMeTp MUIHHIPHIECKOH
CTCHKH;

- OJJHOMEpHas TeIIONPOBOIHOCTH B IIAPOBOM CJIOE IIPU OTCYTCTBHH qV;

- 0000IICHHBIN METO/I PEIICHHS 3a1a4 TeIUIOIPOBOIHOCTH;

- UCIIAPUTEIBHOE OXJIAXKACHNE IOPUCTOH TUIACTHHBI.

5 |MuTeHcudukanus nepenadn TemIOTh OpeOpeHHEM:

- TCIJIONPOBOJAHOCTD B CTCPIKHC ITOCTOAHHOT'O CEYCHUS;

- TeTIonepeaya CTeHKH ¢ IPSIMOYTOJIBHBIMY TUIOCKUMH pedpamu. Koadduuunent opedbpenus n
s pexTuBHOCTH pedpa;

- TETIIONPOBOIHOCTD pedep Apyroit Gopmsl.

6 |HecranmonapHbIe MPOIECCH TEIIOMPOBOIHOCTH:

- IOCTAHOBKA U PEIICHHUE 3aJIa4M OXJIAXKICHHs (HarpeBaHus) HEOrpaHMYESHHO TIUTHI;
- ONpe/IeNIieHHe OTIAHHOTO (BOCIPHHSATOT0) KOJHYECTBA TEIIOTHI;

- OXJIaXK/IeHHe (HarpeBaHue) HEOTPAHHISHHOTO IIWIHHIPA;

- Onpe/ieTIeHNe KOJIMYEeCTBA TEIUIOThl OTIAHHOW (BOCIIPUHSITON) LIMITMHIPOM;

- OXJIAKICHUE (HArpeBaHUE) TEJI KOHCYHBIX Pa3MEpOB;




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

/1
- PETYISAPHBINA PEXUM OXJIAXKICHUS (HArpeBaHMUsA).
7 IBTOPOUM CEMECTP. KoHBEKTHBHBIH TEII00OMEH B onHo(dazHoi cpene:
- OCHOBHBIC MOHSTH U onpenencHus. 3akoH HproToHa-PuxmMana,
- TaMHHApHOE U TypOYJIEHTHOE IBUKCHUE CPEIIBI;
- TUAPOAMHAMUYECKUH U TEIUIOBOM MOIpaHUYHbIE CJIOU. AHajorus PeitHomnbaca.
- crtocoOBI OCpeHEH S KOO PHUIUEHTOB TeIUIOOTAAYH U TEMIIEPAaTyphI IOTOKA KHUIKOCTH. — (PU3NIeCKre
CBOMCTBA KUIKOCTH.
8 |OcHOBBI TeopHuH 1O100US:
- reoMerpuueckoe nojgooue. [lonodue GpuUnIecknx BETHINH U SIBICHUIT;
- oTHOcHUTeNbHas opMa quhepeHIInaTbHBIX YPaBHEHHI U YCIOBHI OTHO3HAYHOCTH;
- CUMIUIEKCHI ¥ KPUTEPHH T10100Us;
- 3aKOHBI OO0 3HAUCHHE TEOPHH T0J00US.
9 |TemnooTnada mpu CBOOOTHOM JBUKCHUH KUIKOCTH:
- B 0OJIBIIOM 00BbEME OKOJIO BEPTHKAIBHBIX U TOPHU30HTAIBHBIX TUTHT M LIMJIMHIPOB;
- B OTPaHUYCHHOM MIPOCTPAHCTBE (TOPH3OHTAIBHbIC, BEPTHKAIBHEIC H KOJIBIEBBIC CIION).
10 |Terutootnava mpu BEIHYKICHHOM OMBIBAHHH IIJIOCKON TTOBEPXHOCTH:
- IIpY JTAMMHAPHOM IIOIPAaHUYHOM CJIOC;
- IpU TypOyJEHTHOM MOTPAaHUYHOM CIIOE.
11 COHpOTI/IBHeHI/Ie U TCIUIOOTAA4a IIpHU BbIHYXXJICHHOM TCUYCHUU:
- B Tpy0ax;
- IPH TIOTIEPEYHOM OMBIBaHUH OTICIBHBIX TPYO;
- IPH IOTIEPEYHOM OMBIBAHUH KOPUIOPHBIX M IIAXMATHBIX IIyYKOB TPYO;
- IPH TEYEHUHU B KPYTJIBIX BUHTOBBIX U LIEPOXOBATHIX TPyOax.
12 |OcobeHHOCTH TEMI00TIAuH KUIKUX METAJUIOB, Pa3pPEKEHHBIX Ta30B, IIPH
BBICOKOCKOPOCTHOM TCUYCHHUH T'a3a.
13 TeHJ’IOOTI[aHa IIpU U3SMCHCHUHN (1)33OBOFO COCTOsIHHUA BEIICCTBA!
- BBl (ha30BBIX MPEBpaLICHH 1 (Ja30BbIX MEPEXO0JIOB;
- mpaBmiIo (a3 u Ga3oBbIe [HArPaMMbI BEIIECTB;
- OCHOBHBIC CBEJICHUSI O MEXaHU3Me 1 MHKPOXapaKTePHCTHKAX KHIICHUS )KUIKOCTEH;
- KpUBBIC KUIICHUS U (PaKTOPBI, BIUSIOLINE HAa TSIUIOOTAAYY IPH KUIICHUH.
14 |Tenmootnaya npu Mmy3bIpbKOBOM KHMIIEHUH KHUJIKOCTH (CBOOOHAS KOHBEKIIHUS):
- KPU3UC TEIIOOTAAYH, ITy3bIPHKOBBIH U INICHOYHBII PE)KUMBI KUIICHHUS Ha TIOBEPXHOCTH;
- KpUTHYECKHE IUIOTHOCTH TEIIOBOTO MOTOKa (qKpl, qkp2), TemmepaTypHOro Haropa u Ko3gduineHTa
TEIUIO0TAa4H;
- BIUSIHHUE PA3UYHBIX (PAKTOPOB HA BENWIMHY qKp1;
- KPUTEPUAJIBHBIE U Pa3MEPHBIE BBIPAXKEHUS I CPEIHEN TEIUIOOTAAYN IIPU KUIIEHUH;
- TETJI00TAa4a IIPU KIIEHUU HAa TOPU30OHTAJIbHBIX pr6HBIX ITy4YKax.
15 |Kumnenwue KUIKOCTH TIPH IBYXKCHUH BHYTPH TPYO:
- CTPYKTypa ¥ PEKUMBI TeUCHHUS JBYX(a3HOTrO MOTOKA B BEPTUKAIBHOI TpyOe;
- CTPYKTypa ¥ PEXKUMBI TeUEHHS JBYX(a3HOrO MOTOKA B TOPU3OHTAIBHOI TpyOe;
- PacXo/HbIC U UCTHHHBIC MTapaMeTpbI IBYX(a3HOr0 MOTOKA;
- TETJI00TAa4a IIPU My3bIPbKOBOM KUIICHUHN XUAKOCTH B pr6e. Bnusane na TEIUIO0TAAYY CKOPOCTHU
MUAPKYJIAONUNA U TCIIJIOBOTO ITOTOKA,
- COTNPOTHUBIICHUE TIPH MTy3BIPHKOBOM KHMITEHUH XHUJIKOCTH B TpyOe.
16 Tenﬂoou[aqa IIpHU KOHACHCAIIUU T1apa:

- OCHOBHBIC CBCJICHUS O KOHACHCALIUU TAPOB. IInenoynas 1 KarelbHas KOHJACHCAlluH,

- TCPMHUUYCCKOC COIMMPOTUBJICHUEC TNIEPEAavY€ TCIIOTHI U KO3(1)(1)I/IHI/I€HT KOHJACHCAIIUU,

- .HaMI/IHapHOC u Typ6yJ'ICHTHO€ TCUYCHUC IIJICHKHU KOHACHCATa. KpI/ITI/I‘leCKOG YHUCJIO PeﬁHOJ’IbHCﬂ;
- TeIJI00TAa4a IpUu KOHACHCAINU «HCIIOJABMXKHOT'O» I1apa Ha BCpTHKaJ’ILHOﬁ MMOBEPXHOCTHU U JITAMUHAPHOM /




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

TypOyJICHTHOM TEUCHUH TUICHKH;
- KpuTepuaabHas popMa BEIPOKEHUH ISl CpeIHEH TeIIO0TAaYH ¥ CMELIaHHOM TeUSHUH TUICHKHY;

- TeIJI00TAa4a Ipu KOHACHCAIMU ABMKXYIICTOCA mapa Ha BHEIITHEH TOBEPXHOCTU FOpH3OHTaJ'II:HOI71 prGBI nB

my4ke Tpyo;
- TEIUTOOT/Aa4a MMPH KOHACHCAIMH JBHKYLIETOCS apa BHYTPH TPYOBI;
- KOH/ICHCAIIUS IEPErPETOro U BIaYKHOTO Mapa, BIUSHAEC HEKOHICHCUPYIOIIUXCS Ta30B.

17

TenmooOmen uznyuenueM. OOIIMe NPEACTABICHUS O IEPEHOCE SHEPTUH U3TyYCHHEM:
- ceJIeKTHBHAA U cepas cpena. CoOcTBeHHOE M3nydeHue. TemoBoe U3nydeHune;

- abCOFOTHO YepHas (aTepMHUYHast) ¥ a0COIOTHO Mpo3padHast (AHaTepMUYHAs) CPEIBL.

KoaddrureHT cOOCTBEHHOTO U3ITYICHUS CPE/IEI,

- MHTEHCUBHOCTD U3ity4yeHusi. [ImoTHOCTH styurcToli sHepruu. BexTop nepenoca JIyqucToi SHEpPruH.
Koa¢ppuuunent nornomenus cpeapl. YpaBHEHHE IIepeHOCa JIyYUCTOH DHEPTHH.

18

Jlyuucroe B3auMoAeHCTBHE CEPOi CpeIbl C TBEP10i 000TOUKON:

- abCOIIOTHO YepHasi, Oemnast ¥ mpo3pavyHas NoBepXHOCTH. 3akoH Jlambepra;

- 3¢ PEeKTUBHOE U PE3YIBTUPYIOIIEE M3y ICHHS;

- 3aKOHBI paBHOBECHOTO m3nydenus: Kupxroda, [lnanka, Penes-/xunca, Buna, Crepana-bonbimana;
- IOHATHE O JIy9HUCTOH TemrepaTtype. CTeneHn YepHOTH PU3HMIECKUX TET U Ta30B.

19

OtnenpHBIC 33/1a41 JTyYHUCTOTO TEIIIO0OMEHA B IPO3PAUHOM Cpelie:
- TEIJIO00MEH M3Ty4YE€HHEM MEX/Y CePhIMH IUIMTAMU;

- TEIJIO0OMEH M3Ty4E€HHEM MEX/Y CePbIMU ILUTUTAMU NPH HAJIMYMH 3KPAHOB;

- TEIUIOOOMEH U3JIYyYCHHUEM MEK]Yy CEPBIM TSJIOM U OKPYKAFOIICH ero 000I04KOM.

20

Tennoodmen N3ITYUYCHUCM MCKAY INPOU3BOJIbEHO OPUCHTUPOBAHHBIMU CCPBIMHU TCIIAMU:
- CpCAHUC B3aMMHBIC TIOBEPXHOCTHU U YIJIOBBIC KOS(b(bI/II_[I/IeHTBI H3JIYYCHUA;

- FCOMETPUICCKHUC CBOICTBa JIYYHUCTBIX [TIOTOKOB;

- METOJAbI OIIPCACIICHNS YTJIOBBIX KO3(1)(1)I/ILII/ICHTOB H3JIyYCHUS.

21

TemooOMeH U3 Iy4eHHEM MEXIY Ta30M U €ero 000J0YKOM:
- pe3yJIbTUPYIOLIUI TEMIOBOU MOTOK;

- IIOTJIOIIATENbHAS CIIOCOOHOCTD Ta30B;

- CTCIICHb YCPHOTHI CMECHU I'a30B;

- IOHSITHE O CJIOKHOM TEIIO0OMEHE.

22

OCHOBBI TEMJI0-U MaccOOOMEHa B OMHAPHBIX Cpesiax.

OCHOBHEIE TTOHATHS:

- KOHIeHTpaoHHas Tuddy3ust. [IoTok MacChl ¥ INIOTHOCTh IOTOKA MacChl;
- 3akoH ®uka. Kosddumuent monexkynspHoi nudpdy3um;

- repmoandy3us u 6apoanddysus;

- BEKTOp TUIOTHOCTH TEILIOBOTO MOTOKA C YUETOM MEPEHOCA MACCHI;

- muddepeHnraIbHbIe ypaBHEHNS TETII0-U MacCoOOMeHa.

23

KonBexTuBHas Temio-u MaccooTagada B napora30130ﬁ cpeae (O6H_II/IC HpCI[CTaBJ'ICHI/IH):
- pacder Terio-u Maccootnaun. KoaphuueHTs MaccooTaauu;

- ctehaHOB MOTOK Macchl U ypaBHeHue Credana.

- 1 y3MOHHBIN TOTPAaHUYHBIN CIIOH;

- aHaJIOT U MPOLIECCOB TEIUIOOTIau U MaccooTaauu. [Ipumepsl pacueTa MaccooTAaYH.

24

TenoBoii pacueT TemI000MEHHBIX annapaToB (IPOEKTHBIM U OBEPOYHBIi):
- YPaBHCHUA TEIIJIOBOI'O TEIIJIOBOT'O OanaHca u TCIUIONICPEIAY U,

- CXEMBI JIBUKESHHUSI TETJIOHOCHUTENEH (MTPSMOTOK, IPOTUBOTOK, TIEPEKPECTHBIN TOK, Jp.);

- OmpeeIeHUE CPEIHEr0 TEMIIEPATYPHOTO HAIIOPa,

- pacueT KOHEYHBIX TEMIIEPATyp TETLIOHOCHUTEIICH;

- TeTJIOBOM pacyeT peKyNepaTUBHBIX U pereHepaTUBHBIN TETUIOOOMEHHBIX allapaToB;

- I/IHTGHCI/I(i)I/IKaHI/ISI mpoueccoB TeImI000MeHa B TEINIO0OOMEHHHUKAX.




4.2. 3aHATHUS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopatopHbix paboT / KpaTkoe coaep:KaHue

Omnpenenenne K03 (HUIMEHTOB TEIJIOMPOBOJHOCTH METAIIIIOB U CIUIABOB
[IproGpeTeHne HABBIKOB H3MEPEHHS TEMIIEPATYPHI, TEIIIOBOTO ITOTOKA, ONpeeNeHNs Ko duireHTa
TETIONPOBOIHOCTH METAJUIOB METOIOM IIIOCKOTO CII0S

Omnpenenenne K03¢GGUINEHTOB TEIIOOTAAYH IIPU CBOOOHOM JIBIXKEHHH BO3LyXa OKOJIO

BEPTHUKATIBHOI'O / TOPU30OHTAJIBHOI'O NUJIMHAPA
[IproOpeTeHre HABBIKOB U3MEPEHHS TEMIIEPATyP CTCHKHU, OKPY Kalollel cpelibl, IepeiaBaeMoro TeII0BOrO
MOTOKa, pacyeT TemI00Taauu o ypasHeHuto Hyccenbra

OHpe,I[CJ'ICHI/IC KOB(I)(bI/II_[I/IeHTOB TCINIOOTHA4HU IIpH CBO6OI[HOM ABWIKCHUHU BO3J1yXa OKOJIO

BEPTUKAIBHOTO / TOPH3OHTAIILHOTO JICKA
HpI/I06pCTeHI/I€ HABBIKOB U3MCPCHUA TEMIICPATYP CTCHKH, Opr)KaIOH.[eﬁ Cpeanbl, nepeaaBacMoro TerjaioBoro
IMOTOKa, paCcucT TCIJIOOTAAYU IO YPABHCHHUIO HYCCGJ'ILTa, COCTaBJICHUE TEIJIOBOro OajaHca HuinHApa

Onpenenenne K03 PHUINEHTOB TEMIIOOTIAYN TIPU BHIHYXICHHOM JIBIKEHHH BO3IyXa

OKOJIO BEPTHUKAJIbHOI'O / TOPU3OHTAJIbHOI'O HUJIMHAPA

W3y4yenue nzmeHeHus: Ko3QQHUIUECHTA TEIUIOOTAAYN OT CKOPOCTH HAOETaloLero BO3AYIIHOTO TOTOKA.
IIproOpereHne HaBBIKOB H3MEPEHHS TEMIIEPATyp CTEHKHU, OKPY KaIolIel cpe/bl, epeJaBaeMoro TeIIOBOro
MOTOKa, pacyeT TeMI00Taauu 1o ypaBHeHHIo Hyccenbra.

Onpenenenne K03 PHUINESHTOB TEIIOOTIAYX IPU BBIHYKICHHOM JBMKEHUH BO3TyXa

OKOJIO BEPTUKAJIBHOI'O / TOPHU30OHTAJIIBHOT'O AMCKA

Wzyuenne BnusHUs (OPMBI U TTOJIOXKEHHSI Tela B IPOCTPAHTCTBE HA KOG GHUIIUET TerutooTaaun. M3ydeHne
M3MEHEHHS KO3 PUIIMEHTA TEIUIO0TIaul OT CKOPOCTH HAOETaloIIero BO3AyIIHOro noToka. [Iprnodperenue
HaBBIKOB H3MEPEHMS TEMIIEPAaTyp CTEHKHU, OKPY)KAIOIIeH Cpesl, Iepe1aBaeMoro TeIUIOBOTO TIOTOKA, pacdeT
TEIJIOOTAAYHU 10 ypaBHeHuro Hyccenbra.

OHpC,I[eJ'IeHI/IC KOB(I)(I)I/II_[I/ICHTOB TCIUIOOTAAYU ITPpU ABHUKCHUN BOJLI B TPY66
ITproOpereHne HaBBIKOB M3MEPEHHS TEMIIEPATYP CTEHKH U BOIBI TP JIBM)KEHUH BHYTPH TPYObI, HABBIKOB
pacdera ko3(h(pUIKEHTa TETIOOTAaYH B )KUIKOH cpeie

Omnpenenenne korpuneHTa U3Iy4eHUs TBEPAOTo Tena
HSMepeHI/Ie CTCIICHU YCPHOTHI PA3JIMYHBIX TCJI ITYTEM COIIOCTABJICHUS MOJ'IGKyJ'IHpHOfI n paHHaHHOHHOﬁ
TEMIIEPATYPBI IOBEPXHOCTH

OHpC,I[CJ'ICHI/IC KOB(I)(I)I/II_[I/IGHTEI TCILIoNEpeAaYn OTOIMUTCIIBHOTO an/I60pa
H3y4enue npoliecca Teruionepeaada OT ropssdeld BOAbI K BO3YXY Yepe3 pas3/ielisIoIlyi0 UX CTEHKY
OTOIUTENILHOTO Tprdopa

3ammra 1a00paTOPHBIX pabOT

[IpakTrueckue 3aHATHS

TemaTuka MPAKTUYCCKUX 3aHSATHI/ KpaTKoO€ COACPIKAHUC

CEMECTP 1. 3aBucumocTh (pU3NUECKUX BEIMYUH OT Temreparypsl. [lIoTHOCTH sHEprun u

MacCChI.
[IprnoOperenus ymeHus onpenensiTh GU3NUECKHe CBOMCTBa MaTepHalIoB 10 JJAHHBIM TaOJIHIT

I'papurieHT TeMnepaTypHOro nojs. Y paBHEHUSI COXPAHEHHS MAaCChl M SHEPTUU. Y PaBHEHUS
JIBIDKECHUSI B3KOU cpefibl. DU3UYECKU CMBICIT YCIIOBHI OJTHO3HAYHOCTH/OIICHKU U

IIOACHCHUA.
Pemenne 3amaq Ha OCHOBHBIE TMTOHATHUS TUCITUATIIAHBI

OpnHOMepHast TeIUIONPOBOAHOCTD B IUNIOCKOW CTEHKE IIPU OTCYTCTBUH U HAJIMYUU qV/pacder




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

TEMIIEpaTyp, TEIVIOBBIX COIPOTUBIICHUN U IIOTOKOB

Hpn06peTeHI/Ie HaBBIKOB paCUYC€THOI'O OIPEACICHUA TEMIICPATYPHBIX noneﬁ, IJIOTHOCTH TCIIJIOBOT'O
IIOTOKA,TCIIOBOI'O 1nOoTOKa, KOJIM4CeCTBa nepe)laHHoﬁ TCILJIOTHI (3a HUHTEPpBall BpeMeHI/I) B Impouecce
CTaHI/IOHapHOﬁ TCIIOMPOBOJAHOCTH YEPE3 MIOCKYIO CTCHKY

OnHoMepHast TeIIONPOBOJHOCTD B IMIIMHApUUECKOM ciioe/ Kputnueckuit nuamerp

U30JISIUH, PACYET TEeIIONOTEPh TPYObI

[IproGpeTeHne HABBIKOB PAaCYETHOTO ONPEAEICHIUS TEMIIEPATYPHBIX MOJIEH, INIOTHOCTH TEIUIOBOTO ITOTOKA U
JMHEHHO! TIOTHOCTH TETIOBOTO MOTOKA, KOJMYECTBA MIEPEIaHHON TEIUIOTHI (32 MHTEPBAJ BPEMEHH) B
IpoLecce CTallMOHAPHOH TETIONPOBOAHOCTH Yepe3 MMIHHAPHIECKYIO CTEHKY. HaBBIKM pacueTa TOJIIMHBI
TETIIOBOW M30JISLIMH IPH HOPMUPOBAHUH TEIUIONIOTEPh TPYOOTIPOBOIa

[lepenava TeroTh Yyepe3 OpeOpeHHYIO CTEHKY/ompeneneHune koddduinenta

s dexTrBHOCTH pedpa, KPATHOCTH YBEIMUEHUS TEIUIONEPEIauH.
CpaBHI/ITeHLHaﬁ OIICHKA MOBBIMCHUA TCIIJIIOOTAAYHN Ope6peHHLIX HOBerHOCTeﬁ 110 OTHOLICHHIO K
HEOpeOPEHHBIM.

HecrannoHapHsIil Iponecc TemonpoBOJHOCTH HEOTPAHUYEHHOM TUINTHI.
Pacuer TEMIICPATyp B HCHTPC U HA MOBCPXHOCTH TCJId, BPECMCHU OXJ'Ia)KZ[eHI/IH/OXJ'Ia)KZ[eHI/IH a0 SaZ[aHHOﬁ
TCMIICPATYPhI, KOJIMYCCTBA HepCHaHHOﬁ TCIIIIOTHI.

HeCTaHHOHapHBIﬁ IMpoHeCC TCIIOIPOBOJHOCTH JUIMHHOI'O MUJIUHAPA, OIrPaHHYCHHOI'O
HUJIMHApPA, IIapalJICIIUIICAA.

Pacuet Temmneparyp B lileHTpe U Ha MOBEPXHOCTH LWJIMH]IPA, NapaJUIeHIea; BpeMEHH
OXJIXKACHUSI/OXJIaXKICHUS 10 331laHHOM TeMIepaTyphbl, KOJIM4eCTBa IepeaanHoi TenaoTel. OnpeneneHne
TEMIIepaTyphl B IICHTPE U CPEAHEMACCOBOM MPH 3aJaHHOM BPEMCHH OXJIaXK/ICHHUs/HATpeBa

PeryssipHBII peskUM IIPU HarpeBe U OXJIaXKICHUH TEJl.
OHpCI[eHeHI/IC TEMIIA OXJ'Ia)K,I[GHI/Iﬂ/HanCBa 10 JaHHBIM 3KCIICPHUMCHTA, (1)I/I3I/I‘ICCKI/IX CBOICTB MaTepHraJIOB TECJI
pa3nIHO# QopMBEI

CEMECTP 2. Crioco6s! ocpeanenust K03(h(GUIUEeHTOB TEIUIO0TJauu U TEMIIepaTyphbl

IIOTOKAa XUAKOCTH.
JlamuHapHOe U TypOyJIeHTHOE JABMXKEHUE CPEJIbl, ONpeienieHre (PU3CBOMCTB TEKYUHX Cpe/l O TaOIUIHBIM
JIaHHBIMHU, BBIYUCIICHHE KpuTepus PeliHonbaca.

10

TennooTaava nmpu CBOOOTHOM JABUKEHUH KUIAKOCTH B OOJIBIIIOM 00bEME U B

OTpaHUYEHHOM MPOCTPAHCTBE.
OHpCI[eJ'IeHI/IC TCIIOOTAAYM HUIIMHAPOB B BOAC U BO31yXE, B OKOHHOM IEPCIJICTE

11

COHpOTI/IBJ'IeHI/Ie U TCIUIOOTAAa4a IIpH BIHYKJACHHOM IMPOAOJIEHOM OMBIBAHHUN IUIOCKOM

IMMOBCPXHOCTHU
Pacuer sokanbsHOU M cpeHEN TEIIOOTAa4M IIPH IIPOIOJIEHO OMBIBAaHUH IIJIOCKOW IOBEPXHOCTHU

12

COHpOTI/IBJ'IeHI/Ie " TCIJIOOTAA4Ya IMPU BBIHYXKJICHHOM TCYCHNU B pr6ax K KaHaJiax.

OHpeﬂeJ’IGHI/IC cpeaHeifI TCIIOOTAAYU U KO3(1)(1)I/IIII/I€HTa COIMPOTUBJICHUS TPU ABUKCHUU KUJIKOCTH B
pr6OHpOB0,HC B JJIaMUHAapHOM U Typ6yH€HTHOM TUAPOJUHAMUYCCKUX PEIKUMAX

13

ConpoTUBJICHHE U TEIUIOOTAa49a IIPH MOTICPEIYHOM OMBIBAHUH OTJCIIBHBIX TPYO M ITyYKOB
TpYyO.

OnpeneneHne cpeaHeit TEIUIO0TAAYH IPH MOMIEPETHOM OMBIBAHUH KHUIKOCTHIO KOPHUAOPHBIX M IMIaXMAaTHBIX
TPYOHBIX ITy9KOB

14

Tennootmauu IIpU pa3BUTOM IIY3BIPbKOBOM KUIICHHUU HaCBHIIICHHOM XUIKOCTH Ha TBCpI(OfI
BCpTHKaHBHOﬁ TOBEPXHOCTHU U CB06OZ[HOM JABMKCHHUHN )KXUJIKOCTH B OOJIBIIIOM 00BEME.

Onpenenenne koadduimenTa TemI00TIauH, IEPBOil KPUTHUECKOI MOLIHOCTH U TEIIOBOTO TIOTOKA IPH
Iy3bIPHKOBOM KHUIIEHUH B 00JIb1I0I 00beMe

15

Temootaua npu My3bpbKOBOM KHUIIEHUH JKUKOCTH MIPH TEYEHHUH B TpyOe




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

OmnpeneneHne KPUTHIECKOH TNIOTHOCTH TEIDIOBOTO MOTOKA (qKpl, qKp2), TEMIIEpaTypHOTO HANopa u
K03(dHULKEeHTa TETIIO0TAAYH.

16

TGHJ'IOOTI[aqa IIpH ITY3bIPbKOBOM KHUIICHHUH JKUIAKOCTH HA TPYGHLIX IMydKax
Pacuer TCIUIOOTAAYM IMPHU KUTICHUU Ha TOPU30HTAJIbHBIX TI)YGHI)IX ITy4YKax.

17

Kunenue >xuIKoCTH NMpU ABUKEHUU BHYTPHU TPYO.
Pacuer TemnooTnaun npu my3sIpbKOBOM KHIICHHH BOJBI B TPYOE, OIPEIENICHUE PACXOAHBIX TApaMETPOB 1
THIPABINIECKOTO CONMPOTHBICHUS.

18

JlamuHapHBIA U TYpOYICHTHBINA TETTIOOOMEH MPH MJICHOYHOW KOHICH AN

CHCIIOABHIKHOT'O» I1apa
Onpe,ueneHI/[e TCIIOOTAa4YU U INIOTHOCTHU TCIIJIOBOI'O IIOTOKA Ha BepTHKaﬂLHOﬁ TOBEPXHOCTH.

19

TGHJ'IOOTI[aqa IIpu IUIEHOYHOM KOHACHCAIIUU ABUIKYIICTOCH I1apa
Pacuer TeruiooTnauy npu IBMKEHUU BHYTPH TPYObI, Ha BHEITHEH IOBEPXHOCTU TPYOBI U B ITy4Ke TPYO.

20

3aKOHbI PaBHOBECHOTO M3JIy4YEHUs
[Iprmmenenne 3akoHOB Kupxroda, [Inanka, Penes-/Ixunca, Buna, Credana-bonsimana.

21

TennooOMeH H3ITydeHHEM MEXKY CEphIMU TUINTaMH

Brruncnenne JIYYHUCTBIX TOTOKOB BCECX BUIOB.

22

Tennoodmen N3ITYUYCHUCM MCKAY CECPbIMU TCIIAMU ITPU HAJTUIHUHN SKPAHOB
OneHka 3¢ GEeKTUBHOCTH IKPAHUPOBAHHS.

23

TemrooOMeH U3 Ty4CHHEM MEX Ty TPOU3BOIBHO PACIIOIOKCHHBIMU CEPhIMH

IMOBEPXHOCTAMU
OmnpeneneHre yriuoBbIX KOIGOHUINECHTOB H3TyICHUS.

24

TemiooOMeH U31y4eHHEM MEXAY Ta30M U ero 000JI0YKOI
OnpezeneHne pe3yIbTHPYIONIET0 MMOTOKA OT IBIMOBBIX I'a30B K ra30X01y

25

KonBekTuBHas TeMno-u MacCcooTagada B napora30B017I cpeae
Pacuet maccooTnauu npu KOHJIEHCALIUH U3 TAPOra30BOM cMecH

26

KoHcTpykTopckuii pacueT TenoOMEHHBIX anmnapaToB
CocraBieHHe TEIUIOBOTO OanaHca, OnpeAelicHHe CpeTHel Torapu()MUIECKON Pa3sHOCTH TEMIIEPaTyp,
TeIIonepeaaiu, NOBEPXHOCTHU TermooOMeHa.

4.3. CamocrosiTenbHas padboTa 00y4aroIuXCs.

/o

Bun camocrositensHOM paboTh

[TpopaboTka JIeKIIMOHHOTO MaTepHaa.

[ToaroToBka K J1abOpaTOpPHBIM pabOTaM.

IToaroroBka k MPAKTUYCCKUM 3aHATUAM.

CamocCTosTeIbHOE HN3YUCHUC HECKOTOPBIX TEM.

IToaroroBka k HpOMC)KYTOLIHOI\/'I aTTeCTaluu.

o O B W N

[ToaroroBka Kk TEKymeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUEHb TEM KYPCOBBIX padOT

TCINIOIIPOBOAHOCTL CTCHKHU IIPHU HAJIMYUH BHYTPCHHUX HCTOYHHUKOB TCILJIOTBI;

CTaqMOHapHas TCIIOIIPOBOAHOCTD MHOTOCJIOMHOM CTCHKHU,




HECTalMOHAapHas TCIUIOMPOBOJHOCTb HCOIPAHNYCHHOI'O HUJIMHAPA,

KOHBEKTUBHBIN TEMJIO0OOMEH MPU ABUKEHUU B TPYOE ;

TEII000MEH MPH KUIEHUH KHUAKOCTEH B CBOOOTHOM 00BEME;

TETII000MEH IIpu KHUIICHUHU }KI/I,ZIKOCTGI\/JI IIpYU BBIHYKICHHOM JIBHWXCHHUHU B

TpyOe;
KOHBEKTUBHBIN TEIJIO0OOMEH MPHU IMJICHOYHON KOHJICHCAIINY;

TETII000MEH HU3JIYIYCHUCM MCXKOAY TCIaMH, pPa3aCIICHHBIMU

Cpelnou;
MAaCCOMPOBOAHOCTh B KAUJUISPHO-TIOPUCTOM MaTEepUAJIE;

MPO3PAYHOU

HECTalMOHAapHas TCIIOMPOBOJHOCTD TCJI KOHCYHBIX PAa3MCPOB;

I/IHTCHCI/I(l)I/IKaI_[I/IH TCINIOOTAAYH ITYTCM Op€6p€HI/IH IIOBCPXHOCTH.

5. llepeuenr wu3MaHUN,

OCBOCHUHU JUCHUILUIMHBI (MOIYJIA).

KOTOPBIC PCKOMCHAYCTCA HMCIIOJIIB30BATH IIPpHU

11\/&;)1 bubnuorpaduueckoe onucanue Mecto goctymna

1 TemomacooOMeH: yueOHOE mocodue Jjisi BY30B. https://djvu.online/file/NfdTTARK91EI5
[BeTkoB @.D., I'puropseB b.A. M.: U3natensckuit
nom MOU , 2011. — 561 c. ISBN: 978-5-383-

00563-7

2 | 3agavHUK MO TeTIoMaccooOMeHy: yueOHoe https://djvu.online/file/ ALLNn16ejO0ljKi
nocodue 1711 By30B/3-€ u3j., crepeot. LiBeTkos
®.D., Kepumos P.B., Bennuko B.1. M.:

Uznarenscknit om MOU |, 2010. — 195 c¢. ISBN:
978-5-38300-259-9

3 | Terutorexuuka B 2 1. Tom 1. TepmoanHamMuka u https://urait.ru/viewer/teplotehnika-v-2-
TeopHs TemnoobMeHa : yae6HuK 11 By3os / B. JI. | t-tom-1-termodinamika-i-teoriya-
Epodees, A. C. Hpsixun, 1. J[. Cemenos Mocksa : | teploobmena-560724#page/1
WznarensctBo FOpaidt, 2025. — 308 ¢. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-01738-0.

4 | TepmoarMHaMKKa U TeIIonepeaaya : yaeoHoe https://e.lanbook.com/book/336659
noco6ue / B. I. IllaxoB. — Camapa : Camapckuii (nara obpamtenus: 24.01.2025).
yauBepcureT, 2022. — 164 ¢. — ISBN 978-5-

7883-1722-9.
5 | TenmosnepreTuka *ene3HoJ0pOKHOTO Hayuno- TexHu4eckas 6MOnnoTexa

TpaHCIOPTa: CIPABOYHO-METOIHUECKOE TocoOue
AJI1 THKCHCPOB-TCINIOTCXHUKOB
KEJIe3HOA0pOoKHOro Tpancnopra. M.: ®I'bOVY
2006. — 345c. ISBN: 5-79876-0114-9

PYT (MUUT)
(http://www.library.miit.ru);




6 | Meroauueckue ykazaHus K JJaOOpaTOPHBIM Hayuno- Texnn4eckas OMOnmMoTeka

paboram 1o aucummarHaM «TeIIoTeXHIKa, PYT (MHUT)
«TepMoaMHAMUKA M TEIIONEpeaayay. BopoHnosa (http://www.library.miit.ru);
JLA., T'yce I'.b., Koctun A.B. M.: MUUT , 2011.
—36c.
7 TepmoauHaMuKa ¥ TETIIOMAacCOOOMEH (OCHOBBI HayuHo- Texanueckas 6ubnmoTexa
TEOPHH, 3a/1a4M ¥ PACYETHBIE COOTHOLICHMS). PYT (MHHUT)
Munaes b.H., Koctun A.B., Boponosa JI.A. M..: (http://www.library.miit.ru);

MUUT , 2013. -75 c.

8 TepmoaunaMuka u Terionepenada. Meronnueckue | Hayduno- rexnndeckas OuOnmoreka
yKa3aHus K KypcoBOMY IIpoekTupoBanuio. Munaep | PYT (MUMT)

B.H., Koctun A.B., ®pomukos U.U., Boponosa (http://www.library.miit.ru);

JILA. M.: MUUT , 2015. - 26 c.

6. IlepeueHb COBpeMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BATHCS MPH
OCBOCHMH JTUCUHUILIUHBI (MOTYJIS).

Hayunas snexkrponnas 6ubnuorexka eLIBRARY.RU (www.elibrary.ru).

Hayuno-texuuueckast oudnuoreka PYT (MUUT) (http://library.miit.ru).

OBC uznarensctBa «Jlanb» (http://e.lanbook.com/).

Enunas KOJUJICKIUS 1 (ppoBHIX o0paszoBaTeIbHBIX pecypcoB
(http://www.window.edu.ru)

OnexkTpoHHasi  OWOMMOTEKa  Kypca: KHWUTH, CIPAaBOYHUKH,  CTaTbhH,
HOPMATHUBHBIEC JOKYMEHTBI, METOJMUYECKHUE TTOCOOUS U TIp.

7. llepedyeHb  JMIEH3MOHHOTO M  CBOOOJHO  pacCIpOCTPAHSIEMOIO
IPOrpaMMHOr0 OOecnedeHusi, B TOM YHCIE€ OTEYECTBEHHOrO IPOU3BOJCTBA,
HEO0OXOUMOTO JIJISl OCBOCHUSI TUCIUTUTUHBI (MOYJIs).

Hcnonb3yroTcss ~ BO3MOXKHOCTH ~ NporpamMmMHOro  makera  Microsoft
Office.CnenmanusupoBannas nporpamma Mathcad. baza TecToBwix 3amanuii mis
KOHTPOJISI OCTaTOYHBIX 3HaHMM 110 Kypcy B 00omouke ACT — MUUT (100 3ananmii).

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOU IS
OCYILECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILTHHE (MOIYIIIO).

Ayautopuu I8 TPOBEICHUSA JICKIMA W TMPAKTHUYECKUX 3aHITHH ¢
MYJIBTUMEIHHHBIM  000pyIOBaHHEM. AyauTopun  Kadenpsl cO CTCHIAMH IS
MPOBEICHUS JTA0OPATOPHBIX padoT.

9. ®opma POMEKYTOUHOM ATTECTALINU:



3aueT B 3 cemecTpe.
DK3ameH B 4 ceMecTpe.

10. OueHouHbIE MaTEPHAIIBI.

OueHouHblE MaTepHalibl, IPUMEHIEMBbIE MPU MPOBEACHUH IMPOMEKYTOUHOU
aTTecTalluy, pa3padbaThIBalOTCS B COOTBETCTBUU C JIOKAIbHBIM HOPMAaTUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

CTapUIMii IpenoaBaTeib Kageapsl
«Tennosneprerrka TpaHcnopTa»
NHCcTUTyTa TPaHCIOPTHOM TEXHUKHU U

CUCTEM YIIPaBIICHUS A.C. CenuBaHOB
CornacoBaHo:
3aenyromuii kadeapor TT A.B. JImutpenko

[Ipencenarens yueOHO-METOIUUECKOM
KOMUCCUH C.B. Bonoaun



