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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.

[{enbro ocBOEHUS yueOHON AUCIUILIUNHBI « TermnoMaccooOMeH» SABISETCS:

- 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 AUCHUIUINHE (MOIYIIO):

OIIK-3 - CriocoOeH NMpUMEHATh COOTBETCTBYIOMINN (HU3HUKO-MATEMATUIECKUN
anmapar,  METOJbl  aHajgu3a M MOJCIHUPOBAHUS,  TEOPETHUECKOTr0 U
HKCIIEPUMEHTAJILHOTO UCCIIEI0BAHUS MPU PEILICHUH MTPOPECCHOHANIBHBIX 3a/1a4;

IIK-2 - CnocoOHOCTh MPOBOJAWTH pacyeTbl MO TUIOBBIM METOAMKAM U
IPOEKTUPOBATh OTHENbHBIE JETAIW M Y3Jbl C HCIOJIb30BAHUEM CTaHJAPTHBIX
CPEICTB AaBTOMAaTU3allMM TMPOCKTUPOBAHUS B COOTBETCTBHUM C TEXHUYECKUM
3aJJaHUEM.

OOydenne 1O JUCHUIUIMHE (MOAYNIO) TMPEANoiaraeT, 4Yro TO €ro
pe3yJiibTatam oOydJaromuiics OyieT:

3HaTh:
¢u3rUecKrue OCHOBBI 1 OCHOBHBIE 3aKOHOMEPHOCTH TEIIO-M MACCOTIEPEHOCa B



T 33006p33HBIX, KHUIKHNX u TBCPAbIX TCJ1ax, MECTOAbI u Tpe6OBaHI/IH,
COOTBCTCTBYIOIIHC 3aaa49aM IIPOBCACHHA SKCIICPUMCHTA I10 SaﬂaHHOﬁ MCTOIUKC.

YMmers.

MPOBOJUTH PACUYETHI MO TUIIOBBIM METOJMKAM W MPOCKTUPOBATH OTACIHHBIC
JEeTAIM W Y3Jbl C HWCIOJIB30BAHUEM CTAHAAPTHBIX CPEACTB AaBTOMATU3ALUU
MIPOEKTUPOBAHUS B COOTBETCTBUU C TEXHUUYECKUM 3aJIAHUEM.

Baajners:

3HAHUSMH W YMCHHUSMH Ha ypOBHE, HEOOXOIUMOM JUISl TOJTy4YeHUS
pe3yJIbTATOB PEHICHUS 3a7ay TEIUIO- U MAacCOMNEPEHOCAa B DJEMEHTaX TEIIOBBIX
YCTAaHOBOK M CHCTEM, W aHajii3a TOJYYCHHBIX pe3yJbTaTOB pPacueTOB W/WIH
AKCIIEPUMEHTOB.

3. O6beM AUCIUTLIUHBI (MOTYJIS).
3.1. O0mias TpyA0€MKOCTb TUCHMUILUIUHBI (MOTYJIS).

OO6mass TPyAOEMKOCTh JUCHMIUIMHBI (MOIynsi) coctaBisier 9 3.e. (324
akaJeMHYeCKHX Jaca(oB).

3.2. O6bem guctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydJarmmxcss ¢  MENarorMYeCKUMHU  padOTHUKaAMU U (WIKM)  JIHUIAMH,
MPUBJIEKAEMBIMHU K peau3aiii 00pa3oBaTEIbHON MPOTpaMMBbl HA MHBIX YCIOBUSX,
P MIPOBEJICHUHN yUCOHBIX 3aHITHI:

KonnuaecTBo 4acos
Tun yyeOHBIX 3aHATHI Cemectp
Bceero
Ne3 Ned
KonrtakTHas paboTa rpu NpoBeI€HUHN YI€OHBIX 3aHATHIH (BCEro): 168 68 100
B Tom umce:

3aHATHS JIEKIIMOHHOTO THUIIA 84 34 50
3aHATHS CEMUHAPCKOTO THUTIA 84 34 50

3.3. O0beM AWCHMIUIMHBI (MOIYJisA) B (opMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOW pabOThl OOy4aroOmuUXCs C
NeJaroruaecKuMy pabOTHUKAMH U (WUIH) JTUIIaMU, TIPUBJICKAEMBIMHU K peaTu3aiin
oOpa3oBaTeIbHOM  MpPOTpaMMBl  HA  HMHBIX  YCJIOBHSX, TIPH  IPOBEIACHUHU
MIPOMEKYTOUHOM aTTeCTaIlMK cocTaBiisaeT 156 akameMuyeckux yaca (0B).

3.4. IIpu oOy4eHnn MO UHIMBHIYATPHOMY Y4€OHOMY TUTaHY, B TOM YHCJIC TIPU
YCKOPEHHOM OOy4YeHHH, 00beM NHUCIMIUIMHBI (MOJIYJISI) MOXET OBITh peajn30BaH



MOJIHOCTBIO B (hOpPME CaMOCTOATEIbHOU paboThl 0Oydarommxcs, a Takxke B opme

KOHTAKTHOM paboThl OOy4YarOMIUXCA C TNEJarorMYeCKUuMU paOOTHUKaAMU U (WJIH)
JMIIAMH, TIPUBIIEKAEMBIMHU K peanu3alii 00pa3oBaTEIbHON MpOTrpaMMbl Ha MHBIX

YCIOBUAX, ITPU ITPOBCACHUU HpOMG)KYTO‘IHOﬁ aTTCCTaluu.

4. ConepxaHue JUCUUTUIAHBI (MOIYJIA).

4.1. 3aHsaTHs JIEKIIMOHHOTO THUIIA.

/o

TemaTuka NEKIIMOHHBIX 3aHATHH / KpaTKOC COACPIKAHUC

[TEPBBIN CEMECTP. OO6mmme nmpeacTaBiaeHUs O TIEPEHOCE TEIIOTH M MacChl:
- MCXaHHU3MbI nepeHoca TCIIIIOTHI,

- CKaJEIPHBIC U BEKTOPHBIC MTOJIA (1)I/ISI/I‘IeCKI/IX BCJIMYUH,

- IIJIOTHOCTHU SHEPTHUU U MACChI;

- IOBEPXHOCTHU NOCTOSIHHOTO YPOBHS U BEKTOP-IPAANUCHT.

Cucrema ypaBHEHUI, ONpeesoias NepeHOC MacChl U TEIJIOTHI:
- YPaBHCHUA COXpPAaHCHUS MACChI;

- YpaBHCHUA COXPAHCHUS DHEPTUH,

- YpaBHCHUA NBUKCHUA BSI3KOM CpeanbI;

- yCJIOBUA OAHO3HAYHOCTH.

OCHOBBI TEIONPOBOIHOCTHU:

- BEKTOP IUIOTHOCTU IIOTOKA TCIUIOTHI. 3aKkoH (Dypbe.

- TCIIJIONPOBOJAHOCTD I'a30B, )KI/IZ[KOCTCfI, TBCPABIX BCIICCTB;
- muddepeHnraIbHOe YpaBHEHHIE TETUIOMPOBOTHOCTH.

CTaHI/IOHapHBIC IMPONIECChI TCTIJIIOTIPOBOAHOCTHU

- OJTHOMEpHasl TeTJIONPOBOTHOCTD B TUIOCKOHM CTEHKE MPHU OTCYTCTBUU U HAMYHH (V;

- OJTHOMEpHasl TeTJIONPOBOHOCTD B IMIIMHIAPUUYECKOM clioe. KpuTudeckuii [uaMeTp MINHIPUIECKOM
CTEHKHU;

- OJTHOMEpHasl TeTJIONPOBOJHOCTh B IAPOBOM CJIO€ TIPU OTCYTCTBHH (V;

- 0000IICHHBIN METO/I PEIICHHUS 33124 TEIUIOTIPOBOIHOCTH;

- HCTIAPUTEIHHOE OXJIAKICHNE TIOPUCTOH IIACTHHBL.

WNHTencudukanys nepegaun TeIIOTh OpeOpeHneM:

- TEIUIONPOBOJAHOCTB B CTEPKHE MOCTOSIHHOTO CEYEHUS;

- TeIUIONIepeiadya CTEHKHU C MPSIMOYTOJIBHBIMHE IUTIOCKUMH pedpamu. KoaddumneHt opedbperns u
s dexTuBHOCTH pebdpa;

- TETIIONPOBOIHOCTB pedep APYyroi Hopmsl.

HCCTaLII/IOHapHBIC IMPONICCChI TCIIJIOIIPOBOAHOCTHU

- IOCTAHOBKA U PEUICHUE 331a41 OXJIAXKICHHS (HarpeBaHHs1) HEOrPaHNUECHHOM TUTUTBI;
- olpeJieJIeHne OTAAHHOTO (BOCIPHHSATOI0) KOJIMYECTBA TETIIIOTHI;

- OXJIaXKJIeHUEe (HarpeBaHue) HEOTPAaHNYEHHOTO [IMIIHMHPA;

- OlIpe/ieJIeHNE KOJIMUECTBA TEIUIOTH! OT/IAaHHOH (BOCTIPHHSATOI) IMIIMHIIPOM;

- OXJIAXKJIeHHUE (HarpeBaHue) TeJl KOHEYHBIX pa3MepOoB;

- PETYISAPHBIA PEXUM OXJIAXKIACHUS (HArpeBaHuUs).

BTOPOU CEMECTP. KoHBEKTHBHBIi TeI000MeH B 01HO(A3HOI cpejie:

- OCHOBHBIE TIOHATHS U orpeneneHus. 3akoH HeroToHa-Prxmana,

- TJaMUHApHOE W TypOYJIEHTHOE ABM)KEHUE CPEIIBI;

- TUAPOAMHAMUYECKUH U TEIUIOBOM MOrpaHUYHbIe clloU. AHajorus PeitHombaca.

- crtocoObI OCPETHEHMS KO PHUIMEHTOB TEIUIOOTAAYU U TEMIIEPATyPhl IOTOKA XKHUIKOCTU. — (PU3MIECKHE




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

/11
CBOMCTBA JKUJIKOCTH.
8 |OcHOBBI TEOpUH TIOIOOUS:
- reomeTpuueckoe mnogooue. [logobre Guanueckux BeIUYHH U SBICHUH;
- oTHOCcHUTeNbHas (hopMa AuddepeHIIMaNbHBIX YPaBHEHHH U YCIOBHI OJHO3HAYHOCTH;
- CUMIUIEKCHI U KpUTEPUH 1TO100w;
- 3aKOHBI TOJO0WSI. 3HAUEHHE TEOPUH ITOI00MS.
9 |Temnootmaya nmpu CBOOOTHOM JBHKEHUU JKUIKOCTH:
- B 0O/IBIIIOM 00BEME OKOJIO BEPTUKAJIBHBIX U TOPU3OHTAJIBHBIX IINIAT U MUJIUHAPOB,
- B OrPaHUYCHHOM IPOCTPAHCTBE (FOpI/I?)OHTaJ'H)HLIe, BEPTHUKAJIBHBIC U KOJILLICBLIC C.]'IOI/I).
10 |Temnootnaya mpu BRIHYXKICHHOM OMBIBAHUH IJTIOCKOM TTOBEPXHOCTH:
- [IpY JITaMUHapHOM MOTPAaHUYHOM CJIOC,
- IpU TypOyJEHTHOM MOTPAaHUYHOM CJIIOE.
11 |CompoTtuBieHHEe U TEIUIOOTa4ya IPU BHIHYKICHHOM TE€UEHUU:
- B Tpy0ax;
- [IpA TONCPECYHOM OMBIBAHWUH OTACIIbHBIX TPY6;
- [IpA TONCPCYHOM OMBIBAHUU KOPHUAOPHBIX U MIAXMATHBIX ITY4YKOB TPY6;
- [P TCUCHUU B KPYTJIbIX BUHTOBBIX U IEPOXOBATHIX pr6ax.
12 |Oco0eHHOCTH TEIIO0TAAYH KUJKUX METAIOB, Pa3pEKEHHBIX Ta30B, IIPH
BBICOKOCKOPOCTHOM TE€UYEHHUH rasa.
13 |Temnootnaua nmpu u3MEHEHUH (Pa30BOTO COCTOSIHHS BEIIECTBA!
- BUIBI (ha30BBIX MPEBPALICHUN U (Da30BBIX MIEPEXOIOB;
- mpaBwWiIo (a3 1 (Pa3oBbIC AUATPAMMEI BEIIECTB;
- OCHOBHBIC CBCJICHUS O MEXAHNU3ME U MUKPOXapPaKTCPUCTUKAX KUIICHUA )KHI[KOCTCﬁ;
- KPpUBBIC KUIICHUSA U (I)aKTOpBI, BJIMAIOMINE HA TCIUIOOTAATY IIPU KUIICHUU.
14 |Temmootnaya mpu My3bIPbKOBOM KHIIEHUH KHJIKOCTH (CBOOOHAS KOHBEKIIHUS):
- KPU3HUC TEIJIOOTIa4yy, I1y3bIPbKOBBIN U IJICHOYHBIA PEKUMBbI KUIIEHUS HA IOBEPXHOCTH;
- KpUTHYECKHE TTIOTHOCTH TEIIOBOTO ToToKa (qKp 1, qKp2), TeMneparypHoro Haropa u ko3dunnenra
TEIIO0TIA4H;
- BITUSTHHE PA3ITUYHBIX (PAKTOPOB HA BENWIHHY qKp1;
- KPUTCPHUAJIbHBIC U PA3MEPHBIC BhIPAKCHUSA I CpeZ[Heﬁ TCIUIOOTAAYM TP KUTICHUU;
- TeIJIO0TAAa4a IPpU KIICHUU Ha T'OPU30HTAJIbHBIX TPY6HLIX Imy4JKax.
15 |Kumnenue KUaKOCTH TIPH IBHXKEHUH BHYTPHU TPYO:
- CTPYKTYypa U PeXKUMBI TEUSHUs! NBYX(DAa3HOTO MOTOKA B BEPTUKAIBLHOMN TpyOe;
- CTPYKTypa 1 peXUMBI TeUEHHUS IBYyX(a3HOTO OTOKA B TOPU3OHTAIBHOM TpyOeE;
- pacxXoHBIC ¥ UCTHHHBIE TTApaMeTPHI ABYX(a3HOTO MOTOKA;
- TETJI00TAa4a IPU My3bIPbKOBOM KUIICHUHN XUAKOCTH B TPY6C. Bnusiaue Ha TEIUIO0TAAYY CKOPOCTHU
UAPKYJIAONUNA U TCIIJIOBOTO ITOTOKA,
- COIIPOTUBJICHUC ITPU ITY3bIPbKOBOM KHUIICHUHU KUJIKOCTHU B TPY6G.
16 |TerutooTmava Mpu KOHJICHCAIMH ITapa:

- OCHOBHBIE CBEJCHUSI O KOHJIEHCA[uH napoB. [IneHoyHas u KanenpHasi KOHACHCALUY;

- TEPMHUYECKOE COTIPOTUBIICHHUE Mepeade TeIUIOTH i KOAPPHUIINEHT KOHICHCAIINY;

- JlamunapHoe u TypOyJIeHTHOE TeueHUe TUIEHKH KoHeHcaTa. Kputnueckoe uncio PefiHonbaca;

- TETJI00TAa4a IPpU KOHACHCAIINHU «HEIIOJABMKHOT'O» I1apa Ha BepTHKaHBHOﬁ TIOBEPXHOCTHU U JITaMUHAPHOM /
TypOyJEHTHOM TEUYCHUH TUICHKH,

- KpuTepHaIbHas (hOpMa BBRIPAKEHUH JJIS CPEAHEH TEIUIOOTaYH U CMEIIAHHOM TEUSHUH TUICHKH;

- TEIUTOOT/Ia4a MIPH KOHICHCAINH IBIKYILETOCs Mapa Ha BHEITHEH TTOBEPXHOCTH TOPU30HTAILHOM TPYOH! U B
y4ke Tpyo0;

- TEIUIOOT/Ia4a MPH KOHJICHCALIMY IBHIKYILETOCS Mapa BHYTPH TPYOBHI;

- KOHJIEHCAIUsl IEPErpeToro U BIaKHOTO Mapa, BIUSIHUE HEKOHACHCUPYIOIUXCS Fa30B.




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

17

TernmooOMmen uznyuenueM. OOIIMe NPEACTABICHUS O IEPEHOCE SHEPTUH U3TyYCHUEM:
- celleKTHBHad U cepas cpena. CobcTBeHHOE H3nydeHue. TemnoBoe U3ydyeHue;

- a0COIIIOTHO uepHas (aTepMUYHAasA) U aOCOTIOTHO NPO3padHas (JUaTepMUYHAsT) CPEABL

Koadduruent coOcTBEHHOT0 H3Iy4eHUs CPEebl;

- UHTEHCUBHOCTb M31y4yeHus. [InoTHOCTh TyuncToil sHeprun. Bextop nepenoca myuucToil s3Heprum.
Koaddunuent nornomenus cpensl. YpaBHEHUE IEPEHOCA IyYUCTON YJHEPIUHL.

18

Jlyuucroe B3auMOACHCTBHE CEPOi CPEIIbI C TBEPI0M 000IOUKOM:

- abcooTHO YepHast, Oemast 1 mpo3padHas HoBepXHOCTH. 3akoH Jlambepra;

- 3((exTUBHOE U PE3yIBTHPYIOIICE U3ITYICHHUS;

- 3aKOHBI paBHOBeCHOTO m3nmyueHus: Kupxroda, [Tnanka, Penes-/xunca, Buna, Crepana-bomnbiimana;
- HOHATHE O Iy4ucTol TemnepaType. CTeneHH YepHOTH! (PU3NUECKUX TEIl U Ta30B.

19

OT,I[CJ'ILHLIC 3aa4u JIy4IucToro TENI000MEHA B HpOSp&‘IHOﬁ cpeac:
- TEIJIO00MEH M3Ty4YE€HHEM MEXIY CephIMHU IUIMTAMHU,;

- TEIJIO00MEH M3Ty4E€HHEM MEX/Y CePhIMU ILTUTAMU NPH HAJIMYMH 3KPAHOB;

- TETIIO0OMEH M3ITy4E€HHEM MEXIY CEPhIM TEJIOM U OKPYKAIOIIEH ero 000I0UKOM.

20

TernnooOMeH H3IIydeHHEM MEKIY IPOU3BOIBFHO OPUEHTUPOBAHHBIME CEPBIMH TEJIAMHU:
- CPEAHNE B3aUMHBIC TIOBEPXHOCTH U YTJIOBBIE KOG GHUIIMCHTHI U3y ICHHS,;

- TEOMETPUYECKUE CBOMCTBA JIyYHUCTBIX IOTOKOB;

- METOABI ONPEIeNIeHNs YITIOBBIX KO3 (DUIIMEHTOB H3Iy4eHUSL.

21

TemmooOmen H3JTYUYCHUCM MCKAY I'a30M U €TO 000JIOUKOH:
- pe3yJIbTUPYIOLIUI TEMJIOBOU MOTOK;

- IOTJIOIIATENbHAs CIIOCOOHOCTH Ta30B;

- CTENIEHb YEPHOTHI CMECHU I'a30B,;

- IOHATHE O CIIOKHOM TEIUIOOOMEHE.

22

OCHOBHI TETIO-U MacCOOOMEHa B OMHAPHBIX CpeIax.

OCHOBHEIE TTOHATHS:

- KoHIneHTpanuoHHas n1uddy3us. [IoTok Macchl ¥ TNIOTHOCTH MOTOKA MACCHI;
- 3axkon @uka. Koaddunuent monekynspHoit nuddysum;

- repmoanddy3us u 6apoanddysus;

- BEKTOP IUIOTHOCTH TEIIOBOTO MOTOKA C YYETOM IIEPEHOCA MACCHI;

- nuddepeHnnabHbIE YPaBHEHHUS TEILUIO-U MacCOOOMeEHa.

23

KonBekTruBHas TEmI0-U MaccooTaavya B Mapora3oBoi cpese (o01ue mpeacTaBIeH s ):
- pacucT TCIJIO-U MAaCCOOTAAYH. KOBQ)(I)I/IL[I/IGHTBI MacCooTaa4u,

- cTehaHOB TIOTOK Macchl U ypaBHeHHe CtedaHa.

- i y3MOHHBIN TOTPAaHUYHBIN CIIOH;

- aHAJIOTH MPOLECCCOB TEIIOOTAAYN U MaCCOOTa4YH. HpI/IMepBI pacyc€Ta MacCcooTaa4uu.

24

TenoBoil pacueT TEmI00OMEHHBIX anmnapaToB (MPOEKTHBIN U TOBEPOUHBIH):
- ypaBHEHMS TEIIOBOTO TEIUIOBOTO OajlaHca M TEIUIoNepeiady;

- CXeMBI JIBIDKEHUS TEIUIOHOCHTENIel (IPAMOTOK, IPOTHBOTOK, IEPEKPECTHBII TOK, Ap.);

- OlIpeJIeNIeHUe CPEJHEr0 TEMIIEPATypPHOr0 HAIlopa;

- pacueT KOHEUHBIX TeMIIEpaTyp TeILIOHOCUTENIEH;

- TEILIOBOU pacyeT PeKyNepaTHUBHBIX U PEreHEPaTUBHBIN TEIIOOOMEHHBIX alllapaTos;

- UHTeHCU(UKAIMA IPOLIECCOB TEINIO0OMEHA B TEILIOOOMEHHUKAX.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThHI




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

Onpenenenne k03(pPHUINEHTOB TEMIIOMPOBOIHOCTH METAIJIOB U CIIJIABOB
Hpn06peTeHI/Ie HaBBIKOB U3MEPCHUS TEMIICPATYPhI, TCIIJIOBOI'O MOTOKA, OIIPCACICHUA KO3(1)(1)I/IHI/I€HT8.
TCIIOMPOBOAHOCTHU METAJUIOB METOAOM IJIOCKOT'O CJI0A

Onpez[eneHI/Ie KOS(l)(bI/II_[I/IeHTOB TCIUIOOTAAQYU ITPpHU CBO6OI[HOM JABMOKCHHHU BO3JyXa OKOJIO

BEPTHUKATIBHOI'O / TOPU30OHTAJIBHOI'O NWJIMHAPA
[IproGpeTeHne HABBIKOB N3MEPEHHS TEMIIEPATYP CTEHKHU, OKPY’KafOLIeH Cpelibl, IEpeiaBacMOro TEIII0BOTO
MOTOKA, PacyeT TEIIIOOTAAYH 110 ypaBHeHUI0 Hyccenpra

Omnpenenenne k03¢ GUINEHTOB TEIIOOTAAYH IIPU CBOOOHOM JIBIXKEHHH BO3LyXa OKOJIO

BEPTUKAIBHOTO / TOPH3OHTAILHOTO JICKA
[TpuobpeTeHne HaBBIKOB U3MEPEHHS TEMIIEPATyp CTEHKHU, OKPY>Karollell cpelibl, IepeaaBaeMoro TeIIoBOro
IOTOKA, pacyeT TEeIIOOTAauH o ypaBHeHuUIo HyccenbTa, cocTaBlIeHUE TEIIOBOro OanaHca IIMHIPa

OHpe,I[CJ'ICHI/IC KOS(I)(bI/II_[I/IeHTOB TCIUIOOTAAYU ITPU BBIHYXXICHHOM JABUKCHUU BO3yXa

OKOJIO BEPTHUKAJILHOI'O / TOPU3OHTAJIbHOI'O HUJIMHAPA

I/I3yqu1/Ie HN3MCHCHUA KOBCI)q)I/II_[I/IeHTa TCIUIOOTAAYH OT CKOPOCTHU Ha6era10mer0 BO3AYIIHOTO IMMOTOKA.
HpI/I06peTeHI/I€ HABBIKOB U3MCPCHUA TEMIICPATYP CTCHKH, Opr)KaIOH.[eﬁ Cpeanbl, nepeaaBacMoro TejI0OBOro
IMOTOKa, paCcucT TCIJIOOTAAYU IO YPABHCHHUIO HYCCGJ'ILTa.

Onpenenenne K03 PHUINEHTOB TEIIOOTIAYN IPU BBIHYKICHHOM JBIKEHUH BO3TyXa

OKOJIO BEPTHUKAJIbHOI'O / TOPU3OHTAJILHOI'O JHUCKa

W3y4enue BiusiHUS (OPMBI U MOJI0KEHHS TeJIa B IPOCTPAHTCTBE Ha KoddduriueT Terooraayn. Mzyuenne
M3MEHEHHs1 KO QHIIMEeHTA TeIUIOOTIauu OT CKOPOCTH HAaOEralolIero BO3AyIHOro notoka. [Ipruodperenue
HaBBIKOB M3MEPEHHsI TEMIIEPATyp CTEHKH, OKPY’KaroIel cpe/ibl, IepeaBacMoro TeIIOBOTo MOTOKa, pacyeT
TEIUIOOTa4H 1o ypaBHeHHI0 Hyccenbra.

Omnpenenenne ko3 (HUIHUEHTOB TEIJIOOTAAYH MPH JBUKEHUU BOJBI B TpyOe
IIprobpereHne HaBBHIKOB U3MEPEHUS TEMIIEPaTyp CTCHKH U BOJBI IIPU IBHKCHUU BHYTPHU TPYOBI, HABBEIKOB
pacdeTa k03 HIIeHTa TEIIOOTAAYH B XKHUIKOH cpele

Omnpenenenue kodduIMeHTa U3TYISHUS TBEPAOTO Tena
I/I3MepeHHe CTCTICHU YCPHOTHI PA3JIMYHBIX TEJI ITYTEM COIIOCTABJICHUSA MOHeKyHHpHOﬁ u paHHaHHOHHOﬁ
TEMIIEPATypPbl IOBEPXHOCTU

OHpC,I[CJ'ICHI/IC KOB(I)(I)I/II_[I/ICHTE[ TCILIoNEpeaaYn OTOIMUTCIIBHOTO an/I60pa
Wzyuenne npomuecca Teruionepeaaya ot ropsiaeid BoAbI K BO3LyXY Uepe3 pa3zeNsioyio UX CTEHKY
OTOIUTENHLHOTO IPHOOpPa

3amura 1a00paTOPHBIX paboT

[IpakTueckue 3aHsaTHS

TemaTuka MPAKTUYCCKUX 3aHSATHI/ KpaTKO€ COACPIKAHUC

CEMECTP 1. 3aBucumocts (pr3HUECKUX BEJIUYUH OT TemrnepaTypsl. [L1oTHOCTE sHEprUn U

MaccChbI.
[IprnoOperenus ymeHus onpenensiTh GU3NUECKHe CBOMCTBA MaTepHalIoB 10 JJAHHBIM TaOJIHIT

I'panuent temneparypHOro nojsi. Y paBHEHUSI COXPAHEHUSI MacChl M SHEPTUU. Y PaBHEHHUS
JIBYDKEHUS BSI3KOM cpefibl. DU3MUECKU CMBICH YCIOBHHA OJTHO3HAYHOCTH/OLIEHKH U

MOACHCHHUA.
Pemenne 3a/la4 Ha OCHOBHBIC INOHATHA TUCIHITIMHBI

OpnHoMepHast TEeMIONPOBOAHOCTh B IUNIOCKOM CTEHKE MPH OTCYTCTBUU U HAJIMYUH qV/pacyer
TeMInepaTyp, TeIUIOBBIX COMPOTUBICHUN 1 MOTOKOB

[IproOpereHye HABBIKOB paCYETHOT'O ONPEIEIICHHUS TEMIIEPATYPHBIX MOJIEH, INIOTHOCTH TEIIOBOTO
MOTOKA,TETJIOBOTO TTOTOKA, KOJIMYECTBA MIEPEAaHHON TEIIIOTH (32 HHTEPBAJI BPEMEHH) B TIPOIIecce
CTallMOHAPHOH TEIUIONPOBOAHOCTH Yepe3 INIOCKYIO CTEHKY




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

OpxHOMEpHast TEIUIONPOBOAHOCTD B IMIIMHAPHYECKOM cioe/ Kputnueckuit tuamerp

U30JISILIMY, PACUYET TEIIONOTEePh TPYObI

Hpn06peTeHI/Ie HaBBIKOB paCUYC€THOI'O OIPEACICHUA TEMIICPATYPHBIX noneﬁ, IJIOTHOCTH TCIIJIOBOI'O ITOTOKA U
JIMHEWHOM MIOTHOCTH TEMJIOBOTO IIOTOKa, KOJIM4eCTBa HepeﬂaHHOﬁ TCILJIOTHI (3a HUHTEpBaJI BpeMeHI/I) B
rnpouecce CTaHHOHapHOfI TCIUIOMPOBOAHOCTH YEPE3 NUWINHAPHUICCKYIO CTCHKY. Haspiku pacyeTa TOJIIMUHBL
TEIIOBOM H30JIUHA ITPU HOPMUPOBAHUU TCIJIOMIOTEPH pr60np0130)1a

[Tepenaya TemnoThl yepe3 OpeOpPEeHHYI0 CTEHKY/onpeaeneHue ko3 uirenta

3¢ (heKTUBHOCTH pedpa, KPAaTHOCTH YBEIMUCHUS TEIUIONEPEIayH.
CpaBHHTENbHAS OI[EHKA MTOBBIIICHUS TEIUIOOTAaYH OPEOPEHHBIX TIOBEPXHOCTEH IO OTHOIICHHUIO K
HEOpeOPEHHBIM.

HeCTaHHOHapHBIﬁ IMpoueCC TCIIOIPOBOJAHOCTH HCOFpaHHqCHHOﬁ IIJINTHBI.
Pacuer Temneparyp B LIEHTpe U Ha TIOBEPXHOCTH TeJIa, BPEMEHH OXJIQXKICHUsI/OXIaX ICHUS 10 33aHHOM
TeMIIepaTyphbl, KOJIMYECTBA NepeJaHHOM TEIUIOTHI.

HGCTaHHOHapHBIfI mpouccC TCIIOHNPOBOAHOCTH AJIMHHOIO NUJIMHAPA, OTPaHUYCHHOI'O

LWIMH]IpA, NapaJuIeTIuIea.

Pacuer TEMIICPATyp B HCHTPC U HA MOBCPXHOCTHU HUIIMHAPA, HapaAJUICIIUIICId; BDEMCHHA
OXJ'Ia)KI[eHI/ISI/OXJ'Ia)K,I[eHI/IH a0 SaHaHHOﬁ TCMIICPATYPhI, KOJINYICCTBA nepez[aHHoi/'I TCIIJIIOTHI. Onpe/:[eneHI/Ie
TCMIICPATYPhI B ICHTPE U CpeZ[HeMaCCOBOﬁ Ipu 3aJaHHOM BPECMCHU OXHa)K,I[CHI/Iﬂ/HaneBa

Pel"y}IﬂpHHﬁ PEXKUM IIPHU HAI'PCBC U OXJIAKACHUU TCII.
Omnpenenenre TeMIa oOXJIaXIeHUs1/HarpeBa Mo JaHHBIM 3KCIIEpUMEHTa, (PU3NYECKHX CBOWCTB MaTePUaIOB TEJ
paznuuHoit HopMbI

CEMECTP 2. Crioco6s1 ocpeanenust K03(h(GUIMEHTOB TEIUIO0TJauu U TEMIIEPATYPHhI

IIOTOKA XUJIKOCTH.
JlamuHapHOE M TYpOYJIEHTHOE ABM)KEHHE CPEJIbl, OnpeiesieHne (PU3CcBOHCTB TEKydnX Cpell 10 TaOInIHbIM
JTaHHBIMH, BBIYMCIICHNE KpuTepus PeliHonbaca.

10

Tennootmaua npu CBO60)IHOM JABWKCHUHN ) KUIKOCTHU B 00JIBIIIOM 00BEME U B

OTpaHUYCHHOM IIPOCTPAHCTBC.
Onpe):[eneHHe TCIIOOTAAYN HUJIUHAPOB B BOAC U BO3IyXE, B OKOHHOM NEPEIJICTE

11

COHpOTI/IBJ'IeHI/Ie " TCIJI0O0TAAYa MPU BBIHYXXICHHOM IIPOJ0JIbHOM OMBIBAHUHA IIOCKOM

MMOBEPXHOCTH
Pacyer mokanbHOM 1 Cpe;[Heﬁ TCIJIOOTAAYM IIPU IMTPOAOJIbHO OMBIBAHUHU TUIOCKOM TIOBEPXHOCTHU

12

ComnpoTHBICHUE U TEIUIOOTa4ya MPU BHIHYKICHHOM T€YEHUH B TPyOax M KaHaax.
Onpenenenre cpeaHel TEIIO0TAaYN U K0P PHUIIEHTa COMPOTUBIICHUS TIPH JBHKCHUH KUJIKOCTH B
TpyOOIPOBOIE B TAMUHAPHOM U TypOYJIEHTHOM THAPOJHHAMUYECKUX PEKUMAX

13

ConpoTuBJICHHE U TEIUIOOT/Ia4ya MPH MOMEPEYHOM OMBIBAHUH OT/ACIBHBIX TPYO U MMyYKOB
TpYyoO.

Onpeznenenue cpefHel TEIUIOOTAAYH IPH HONEPEYHOM OUBIBAHUH KHUJKOCTBIO KOPUAOPHBIX U MIaXMATHBIX
TPYOHBIX ITyYKOB

14

TGHHOOTHaqH IIpH pa3BUTOM IIY3bIPbKOBOM KHUIICHHUU HaCBIHIeHHOﬁ KHUIKOCTHU Ha TBep,ZIOI\/’I

BEPTUKAIBHON MOBEPXHOCTH U CBOOOHOM JBUKEHUU KHUAKOCTU B OOJIBIIOM 00bEME.
Onpenenenne kodhHUIMEHTA TEIIO0TAaYH, IEPBON KPUTHIECKOW MOIIIHOCTH U TETUIOBOTO IMOTOKA MPH
My3BIPEKOBOM KHIICHHH B OOJBIION 00beMe

15

TCHJ’IOOT,Z[a‘-Ia IIpU MMY3bIPbKOBOM KUIICHUHN JKUAKOCTU MPU TCUCHUU B TPY6C
OnpeneneHne KPUTHIECKOH INIOTHOCTH TEIIOBOTO MOTOKA (qKpl, qKp2), TEMIIEpaTypHOTO HAanopa u
ko3 duIMeHTa TEIIO0TAAYH.

16

Temnootaua nmpu My3bIpbKOBOM KUIIEHUH JKUJIKOCTH Ha TPYOHBIX ITy4KaxX
Pacuer TCIUIOOTAAYU IMPHU KUIICHUU Ha TOPU30HTAJIbHBIX pr6HI)IX IMy4Kax.




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

17

Kurenune »XuIKOCTH NPy JABMKEHUU BHYTPH TPYO.

Pacuer TemnooTnaun Ipyu Iy3bIPbKOBOM KHUIICHUU BOJBI B pr6€, OIPCACIICHUEC pAaCXOAHBIX MMapaMETPOB U

TUAPABINYCCKOTO CONMPOTUBJIICHUS.

18

JlamuHapHBIN ¥ TYypOyYJICHTHBINA TEIJIOOOMEH MPH TUICHOYHOW KOHICHCAINH

CHCIIOABHIKHOT'O» I1apa
OHpC,I[eHeHI/IC TCIIJIOOTAAYH W INIOTHOCTH TCIJIOBOT'O ITOTOKA Ha BepTI/IKa.HLHOI\/'I TIOBEPXHOCTH.

19

TCHJIOOT[[a‘-Ia npu IJICHOYHOM KOHACHCAIIUW ABWIKYIICTOCA I1apa

Pacuer TemnooTnaun npu ABMKEHUN BHYTPH TPYOBI, Ha BHEITHEH IIOBEPXHOCTH TPYOBI U B ITyUKe TPYO.

20

3aKOoHBI PaBHOBCCHOI'O U3JTYYCHUSA
[Ipumenenue 3akoHoB Kupxroda, [Inanka, Penes-/Ixunca, Buna, Credana-boapimana.

21

Tennoodmen HU3ITYUYCHUCM MCKAY CCPbIMU IJIMTAMHU

Brruucnenne JIYYUCTBIX TOTOKOB BCECX BUIOB.

22

TernmooOMeH H3IIydeHHEM MEKy CEphIMU TeJIaMH MTPH HAIWYHU YKPAHOB
OneHka 3¢ PEeKTUBHOCTH KPAaHUPOBAHMS.

23

TemrooOMeH U3 TyYCHHEM MEX Ty TIPOU3BOIBHO PACIIOIOKECHHBIMU CEPhIMH

IMOBCPXHOCTAMU
Omnpenenenne yrioBbIX KOAGOHUIUSHTOB H3TyYCHUS.

24

TennooOmen H3JTYUYCHUCM MCKAY I'a30M U €TO 000109YKOH
OmnpeneneHre pe3ynbTHPYIOIIETo IOTOKA OT JbIMOBBIX I'a30B K Ia30X0.1y

25

KoHBEKTHBHAsI TEILIO-U MACCOOT/Ia4ya B IIAPOTra30BOM cpe/ie
Pacuer MaccoOTAauu Ipu KOHACHCAIUU U3 Hapora30B0171 CMECH

26

KoHcTpykTopckuii pacueT TernoOMEHHBIX anmnapaToB
CocraBieHue TeIUIoBoro 6anaHca, onpeeseHne cpeiHei JorapupMuIecKo pa3sHOCTH TeMIeparyp,
TeIUIONepe1a4u, IIOBEPXHOCTH TEII00OMEHA.

4.3. CamocrosiTenpHas padoTa 00y4JaroImmuxcs.
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Bun camocrositensHOM paboTh

Hpopa60TKa JICKIUOHHOI'O MaTcpHraJia.

[ToaroroBka k 1abopaTopHbIM paboTam.

HOI[FOTOBKa K IPAKTUYCCKUM 3aHATHAM.

[ToaroroBka K 3adery.

CaMOCTOSTEIIbHOE HU3YUCHUC HCKOTOPLIX TCM

[ToaroroBka K 3K3aMeHY.

BrimonHenue KkypcoBoid paboTHlI.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALNH.
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[ToaroroBka Kk TEKymeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUEHb TEM KYPCOBBIX pabOT

TCINIOIIPOBOAHOCTL CTCHKHU TP HAJIMYWH BHYTPCHHUX UCTOYHHUKOB TCILIOTBI;

HECTaoMOHapHasA TCILIOIMPOBOAHOCTD,




KOHBEKTUBHBIN TETUIOOOMEH MPU ABUKEHUU B TPYOE ;
TETUI00OMEH TPU KUIICHUH KHJIKOCTEH B CBOOOTHOM 00BEME;

TCHHOO6M€H IIpHU KHUIICHHUN )I(HI[KOCTCﬁ IIpU BBIHYXACHHOM JIBUJKCHHHU B
TpyOe;
KOHBEKTUBHBII TEMJIO0O0OMEH IIpu IUIEHOYHOU KOHACHCAalluH,

TEIJIOOOMEH W3IIYYCHHEM MEXKIy TelaMH, pa3AelieHHBIMU TIPO3pavyHOM
Cpenou;
MaCCOIPOBOJHOCTD B KaIIMJUIIPHO-TIOPUCTOM MATEPHUAIIE.

I/IHTCHCI/I(bI/IKaHI/ISI TCINIOOTAAYH ITYTCM Op€6p€HI/IH IMOBCPXHOCTH.

5. IlepeueHp wu3MaHWM, KOTOpPBIE PEKOMEHAYETCS MCIIONb30BATh IIPHU
OCBOEHUU JTUCUUIUIMHBI (MOZYJIS).

rJI\iI Bu6nuorpaduueckoe onucanue Mecro gocryna

1 TemnmomacooOMeH: yuebHOe mocobue 1ist By30B. LIBeTKOB HaydHo- TexHI4YecKas
®.d., I'puropses b.A. M.: Usnatensckuii tom MOU , 2011. — | 6ubianorexa PYT (MUUT)
561 c. ISBN: 978-5-383-00563-7 (http://www.library.miit.ru);

Bbubmuoreka kad. TXKT

2 3alaqyHuK 10 TEIIOMacCOOOMEeHy: yueOHOoe mocooue st HayuHo- TexHu4ecKas
BY30B/3-€ u31l., crepeor. Llperkos ®.d., Kepumos P.B., oubmmorexa PYT (MHAMT)
Bemuuko B.U. M.: Usnatensckuii jom MDU , 2010. — 195 ¢. | (http://www.library.miit.ru);

ISBN: 978-5-38300-259-9 bubnnorexa kag. TKT

3 TenosHepreTHKa )KeJIe3HOA0POKHOIO TPAHCIIOPTA : Hayu4Ho- TexHIuecKast
CIIPABOYHO-METOANYECKOE MOCOOUE /Il MHIKEHEPOB- oubmmorexa PYT (MUUT)
TEIUIOTEXHUKOB XKEJIE3HOIOPOKHOTO TpaHcmopra. M.: (http://wwwv.library.miit.ru);

®IBOY , 2006. — 345¢. ISBN: 5-79876-0114-9 bubmorexa rag. THKT

4 Mertoanueckue yka3zaHus K 1a00paTOpHBIM paboTaM 10 Hayuno- TexHu4eckast
mucuumrHam «Temnorexnukay, «TepMoANHAMUKA 1 oubmnorexa PYT (MUNT)
terutonepenada». Boponosa JLLA., T'yces I'.b., Koctun A.B. (http://www.library.miit.ru);

M.: MAUT , 2011. - 36 c. bubmiorexa rad. THKT

5 TepMmonnHaMuka u TeroMaccooOMeH (OCHOBBI TEOPHH, Hay4Ho- TexHuueckas
3a][a49u U pacyETHBIE cOOTHOLIEHHUs ). Munaes b.H., Koctun oubmnorexa PYT (MUNT)
A.B., Bopososa JL.A. M.: MUUT , 2013. — 75 c. (http://www.library.miit.ru);

bubnuoreka kad. TXKT

6 TepmoanHamuka u Teruionepeaada. Meronnueckue ykazanus | Hay4yHo- rexunueckas
K KypCOBOMY NpoeKTHpoBanuio. Munaes B.H., Koctun A.B., | 6ubmuorexa PYT (MUMT)
®ponukos M.U., Boponosa JLA. M.: MUMT , 2015. — 26 c. (http://www.library.miit.ru);

bubmuoreka kad. TXKT

6. IlepedyeHb COBpEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAIIMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOpPbIE MOTYT HCIOJB30BaThCS MPH
OCBOEHUU JUCUUILUIUHBI (MOYJIA).



Nudopmanvonnsiii  moptan  Haywynas ~ osnexTponHHass — OubnmoTeka
eLIBRARY.RU (www.elibrary.ru). HayuHo-texHuueckas Oubnuorexka PVYT
(MUUT) (http://library.miit.ru).

7. llepedyeHb  JHMIEH3UOHHOTO WU  CBOOOJHO  PacHpOCTPaHSIEMOIO
IPOrpaMMHOr0 OOEecnedYeHusl, B TOM YHCIE€ OTEYECTBEHHOIO NPOU3BOJICTBA,
HEOO0XO0MMOTr0 JUIsl OCBOCHMSI JUCLUIUIMHBI (MOYJIS).

Hcnone3yloTcss ~ BO3MOXKHOCTH — HporpammHoro — makera  Microsoft
Office.Cnennanu3zupoBanHas mnporpamma Mathcad.ba3za TecToBbIX 3amaHuil s
KOHTPOJISI OCTAaTOYHBIX 3HAaHUM 1O Kypcy B oOonouke ACT — MHUT (100
3aJlaHui). DNEeKTpOHHAas OuOIMOTeKa Kypca - KHUIH, CIPAaBOYHUKHU, CTaThH,
HOPMATHUBHBIE JOKYMEHTHI, METOANYECKUE Tocodus u np. Beero — 600 M6.

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

AymuTopuM U1 NPOBEACHUS JICKUMA W INPAKTUYECKUX 3aHATUH €
MYJIbTUMEIUUHBIM  000pyIOBaHHEM.AyIUTOpUA Kadenpsl CO CTEHAaMH IS
IPOBEJCHUS JJAOOPaTOPHBIX padoT.

9. ®opma MPOMEKYTOUYHOM ATTECTALINU:

3ayer B 3 cemecTpe.
KypcoBas pabota B 4 cemecTpe.
DK3aMeH B 4 cemecTpe.

10. OueHouHbIE MaTEpUAIIBI.

OueHouyHblE MaTepualbl, IPUMEHSAEMbBIE NPHU NMPOBEACHUU IPOMEKYTOUYHON
aTTecTalllH, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKATbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

CTapUIMi IpenoaBaTesb 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



