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1. IACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCHUATLIAHBI
OI1.07/ TEPMOJANHAMMUKA, TEIVIOIIEPEJAYA U I'HIPABJIMKA

1.1. Obaactb npuMeHeHusi padoyeil MPOrpaMmbl

PabGouas mporpamMmma y4eOHON MUCIUIUIMHBI SIBJSETCS YaCThIO MPOTrpaMMBbI
MOATOTOBKHU CIEIUAIUCTOB cpenHero 3BeHa (manee - [IIICC3) B cooTBETCTBHUM €
®I'OC CIIO no cnenupansHocTr 20.02.023amuTa B Ype3BbIYalHBIX CUTYAIUAX

1.2.MecT0 ANCHUMIVIMHBI B  CTPYKTYype MpPOrpaMMmbl  NOATOTOBKH
CIeLMAJTUCTOB CPeIHero 3BeHa:
JlucuuniauHa  BXOAUT B MNPOQPECCHOHANBHBIA  LHMKJI, B  COCTaB
obmenpodeccHoOHaTbHBIX JUCITUTUIHH.

1.3. lesan u 3a1a4u TpeOOBAHMS K Pe3y/IbTaTAM OCBOEHHUS TUCIHHUIJIMHbI:

W3yyenne [UCHUIUIMHBI HANpaBIeHO Ha (GOpMUpPOBAHHE OOMMX W
poecCHOHANTbHBIX KOMITIETCHIINH, BKITIOYAIONUX B ce0s CTIOCOOHOCTB:

OK O01. Beibupare crnocoObl pemieHus 3a7ad  MnpodecCuoHaANTbHON
JEATEIIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEJICTBA IIOMCKA, aHald3a U
WHTEpHpeTanuu nHGOpMauu 1 UHPOPMAIIUOHHBIE TEXHOJIOTUH JJISI BHITTOJTHEHUS
3a/1a4 poheCCUOHAIBHOU JIeSITEIbHOCTH;

OK 03. IlnanupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U
JUYHOCTHOE pa3BUTHE, MpeANPUHUMATEIIbCKYIO NEATEIIbHOCTD B
npodeccuoHaNbHOU cdepe, UCIOIb30BaTh 3HAHUS IO MPaBOBOM W (PUHAHCOBOM
IPAMOTHOCTH B PA3JIUYHBIX )KU3HEHHBIX CUTYaIIUSX;

OK 04. D¢ddexkTuBHO B3auMoOAeHCTBOBaTH M pabOTaTh B KOJUJICKTHBE U
KOMAaHJIE;

OK 07. CopeilcTBOBaTh  COXPAaHEHUIO  OKPYXAoIIel  Ccpenbl,
pecypcocOepexeHnto, MPUMEHSITh 3HaHUS 00 WM3MEHEHUHW KiIMMaTa, MPUHIIUIIBI
OEpe)IMBOTO MPOU3BOACTBA, A(M(EKTUBHO JEHCTBOBATH B YPE3BBIYANMHBIX
CUTYyalUsX;

IIK 1.1. IIpoBOAUTE MOHUTOPHUHT MOTEHIIMAIBHO OMACHBIX MPOMBIILICHHBIX
U TIPUPOJHBIX OOBEKTOB.

[IK 1.2. OcyuiecTBisTh pa3pabOTKy, MPOBEAECHUE U KOHTPOJIb IPOBEICHHUS
MEpONPUSATUN TT0 MPOPUITAKTUKE BOSHUKHOBEHUS! aBapyii U (WJIM) UHIIMACHTOB Ha
OTAaCHBIX MPOU3BOJACTBEHHBIX OOBEKTAX M CHUKEHUIO UX MOCIIEICTBUIA.

[1IK 1.3. BolnonHSTs pabOThI MO TPEAYNPEXKICHUIO aBapuil U 00ECIEUCHUIO
ra3oBoil 0€30MaCHOCTH Ha OMACHBIX MPOU3BOJICTBEHHBIX 00OBEKTAX.

I[IK 1.4. OOecneunBarh 0€30MACHOCT, MPHU BBHINOJHEHUU aABAPUNHO-
criacaTeNIbHBIX pa0OT Ha dTarnax TYHNICHUS MoXKapa.

IIK 1.6. BeimoaHATE A€MCTBUSA HA 3Tanax TYLIEHHS MOXapa.

[IK 1.7. TlpoBoauTh aBapuitHO-cIacaTeNIbHbIE PA0OTHI MPHU JIOKATHU3AIUN H
JIMKBUIAIWHU MOCJIEACTBUN YPE3BbIUANHBIX CUTYALIUM.

[1IK 2.4. YrpaBiaTh cuiaMu U CpeACTBAMM Ha dTanax TYIICHHS MoXapa.
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B pesynbraTe OcBOeHHS Y4eOHON NUCHUIUIMHBI OOYYalOUIMICS 0JIKeH
yMeTh!

- MCIOJIb30BaTh 3aKOHBI HJICAJBHBIX Ta30B IIPU PELICHUU IPUKIIATHBIX
3ajay;

- IPOBOJIUTH TEPMOJUHAMMYECKUI aHAIN3 TEIUNIOTEXHUYECKUX YCTPOMCTB;

- ONpeAeNATh KO3 (HULUMEHTH! TEIUIONPOBOJIHOCTH U TEIUIOOTIAUH;

- TIPOU3BOJMUTH PACYETHl THAPOCTATUYECKUX MJABICHUM KUIKOCTH Ha
pa3JINYHbIE TOBEPXHOCTH;

- OCYLIECTBIATh PACUETHl T'MAPABIMYECKUX IIapaMETPOB: HAIOpPa, Pacxona,
NOTEPH HAMOPOB, TUIPABIUYECKUX COMPOTHUBICHUN, BEIMYUH H30OBITOUHBIX
JABJICHUM IPU TUIPOYJApe, IPU ABUKECHUH KUIKOCTH;

- MPOU3BOJUTH PACUEThl NAPAMETPOB PaOOThHI T'MAPABIMYECKUX MAIIHWH MPU
uX pabore, HACOCOB, TPYOOIIPOBOIOB, KOMIIPECCOPOB

B pesynbraTe OcBOEHMSI Y4EOHOW ITUCHUIUIMHBI OOYYAIOUIUHCS JOJIKEH
3HATH:

- OCHOBBl TEIUIOTEXHUKH, TMOPSAOK pacyeTa  TEIUIONPOBOJHOCTH,
TEIJI000MEHa, TeTUIoNepeaauu;

- OCHOBHBIE 3aKOHBI PABHOBECHS COCTOSIHUSA KUJIKOCTH;

- OCHOBHBIE€ 3aKOHOMEPHOCTHU JBUKECHUS KUJIKOCTH;

- PUHITUIIBI UICTEYEHUS KUJKOCTH U3 OTBEPCTUN U HACAIOK;

- PUHIIUIBI pa0OThI TUIPABINYECKUX MAIIUH

1.4. Kosu4ecTBO 4acOB HA OCBOEHHE MPOTrPAMMBbI Y4eOHOM TUCIUTLIMHBI:
MaKCHUMaJbHOU yueOHOU Harpy3ku oOydaromerocs 84 yaca, B TOM 4HCIIe:
00s13aTeNbHON ayTMTOPHOU yueOHOI Harpy3ku oby4daromerocs 80 yacos;
CaMOCTOATENBLHOM paboThl 0Oy4aromierocs 4 Jaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUIIJINHBI

2.1. O0bem y4yeOHOM QTMCHMILIMHBI M BHABI Y4e0OHO padoThI

Bun yueOHo# padoThl

O0BeM yacoB

MakcumajbHas y4yeOHasi Harpy3ka (Bcero 1Mo mnporpamme 84
JAMCIHMILJIMHBI)

Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 80
B TOM YHCIIE:

JIEKLMH, YPOKH 28
NPAKTUYECKHUE 3aHATHS 48
1a00paToOpHbIE 3aHATH 4
CamocrosiTeibHas padoTa o0y4yarouerocs: 4

[TpomerxyrouHnas arrectanus B popme qudQepeHInpoBaHHOTO 3a4eTa




2.2. TemaTu4ecKkuii IiaH u cogaep:xanue ydeonoi nucuuniannbl OI.07 Tepmoaunamuka, Tenjionepenaya u ruipaBjIdKa

HaumenoBanue Conep:kanue y4eOHOT0o MaTepuasia, JJadopaTopHbie U O0bem yacoB | YpoBeHb Koabi
pa3/iesioB U TeM npakTuyeckue 3ansarus, CamocrositeibHas padoTa OCBOECHHUSI | KOMIETeHLMHI,
o0yuarommxcsi, KypcoBasi padora (IIPOeKT) (eciu npedycmompeHvl), (popmMupoBaHuIo
HHbIe BUAbI y4e0HOIi padoThI B COOTBETCTBUH C Y4eOHBIM IIAHOM KOTOPBIX
Crmocoo0cTByeT
3JIeMEeHT
NPOrpamMMbl
1 2 3 4 5
Pasznen 1. 'mapaBanka 44
Tema 1.1 Coaep:xanue yue0HOro MaTepHaJia 8 OK 01-04,07
OcHOBHBIE IOHATHSA [Tonsitue o skuakoctu. PU3NUECKUE CBOMCTBA KUAKOCTH. JlaBiieHuE, IIK1.1-1,4,
ruapaBiauku. OCHOBHBIC | BUABI U €AWHUIBI U3MepeHHs. [uapocraTHueckoe [aBiICHHE, €ro 5 1 1.6,1.7,
3aKOHbI PABHOBECUSA cBoMcTBa. JlaBieHue ®KUAKOCTH Ha TUIOCKHE MOBEpXHOCTH. OCHOBHOE K 2.4
COCTOSIHMS KUIKOCTH. YpaBHEHUE THIPOCTATHKHU.
IIpakTuyeckoe 3ansitue Nel Pemenume 3agau 1o  Teme: 5 5
«Omnpenenenue GU3NYECKUX CBOUCTB )KHUJIKOCTH
IpakTuyeckoe 3ansaTue Ne2 Pemenme 3amad  Ha  3aKOHBI 5 5
TUAPOCTATUKH
CamocrosiTeibHass padotra oOyuaromuxesas Nel IlpuGopsr s
u3MepeHus:  (QU3MUECKUX  CBOMCTB  KHJAKOCTH W JIABJICHHSL.
['uppocraTyeckoe naBieHHe B mokosiieMmcs rasze. LleHTp naBieHus. 5 3
3akoH Apxumena. 3akoH [lackansg. 3akoH COOOMIAIOIMIMXCS COCYOB.
PaccMoTtpeTs naBneHue )KUIKOCTH Ha KPUBOJIMHENHHBIE TOBEPXHOCTH.
BrinonHenue pacyeTHBIX 3a/IaHU K TPAKTHUECKUM paboTam
Tema 1.2 Conep:xanue yueOHOTro MaTepuaJia 6
OcHoBHbBIE 3ajaun, OCHOBHBIE TMOHSTHS U ONpPENENEHUsT TUIAPOJUHAMUKH.
3aKOHOMEPHOCTH I'mppaBnuueckne 3JIEMEHTBHI NOTOKA. YpaBHeHUEe bepHymm i 2 1
ABHMKEHUS KUIKOCTH. UJeabHOM JKUJKOCTH.
OcHoBBI IIpakTuyeckoe 3ansitue Ne3 Pemenue 3amad 1o Teme: 5 5

TUAPOIMHAMUKHU

FHI[paBHquCKHe OJICMCHTBI IIOTOKA




IIpakTuyeckoe 3ansitue Ned Pemenue 3agad ¢ NPUMEHEHHEM

ypaBHeHus bepHymm 2
Tema 1.3 Conep:xkaHue yueOHOro MaTepHaJia 12
I'mppaBiauveckue Pexumer  aBwxkenusa oxuakoctd. Yucino  Pelinonsnca.  OOmue
CONPOTHBJICHUA YpaBHEHUS MJIs OIpeleseHHs] IMOTepu Haropa NpU PABHOMEPHOM

newkenun. [loteps Hamopa B Tpy0ax HEKpYIJoro cedyeHus. MecTHoe 2

conporusiienne.  KoapduuumeHtsl  MECTHBIX  CONPOTHUBIICHUM.

Bo3mosxHbIe cCrTOCOOBI CHMKEHHS TOTEPh HAropa B Tpydax

IIpakTuyeckoe 3ansitue Ne5 Pemienue 3amay o teme: OnpeneneHue 5

PEKUMOB JBMIKEHUS KUJTKOCTH

IIpakTuyeckoe 3ansaTue Ne6 Pemenue 3a1a4 o teme: JlamuHapHoe 5

TE€YEHHE KHUJKOCTU B TpyOOIIpOBOAAX

IIpakTuyeckoe 3ansitue Ne/ PemeHue 3ajgady 1o TeEMe: 2

TypOyneHTHOe TeueHue KUJIKOCTH B TPYOOIpoBOIax

IIpakTnyeckoe 3ansaTue Ne§ Pemrenue 3agau mo teme: Onpenenenne 2

MOTEPh HAOpa Ha MECTHBIX TUAPABINYECKUX CONPOTUBICHUSIX

IpakTnyeckoe 3ansaTue Ne9 Pemenue 3anau mo teme: Onpenenenne 5

o0IINX MOTeph HAopa B TPyOONPOBOIaX U PYKABHBIX JTMHUSIX
Tema 1.4 Conep:xxanue yueOHOTro MaTepuaJia 8
JBuxenune :xkuakocTu B | Haznauenne u kiaccudukanus TpyOonpoBoaoB. [mapaBnndeckue
TpyOonpoBoaax XapaKTepUCTUKU TpyOornpoBo1oB. OCHOBHBIE (POpPMyIBI A pacueTa 5

TpyOompoBojoB. ['uapaBianueckuii ynap B TpyoonpoBoaax. [IpudanHbl

TUIPABIMYECKOr0 yapa.

IIpakTnueckoe 3ansitne Nel0 Pemenume 3amay  mno  Teme: 5

['upaBiryecKkuil pacyeT MpoCThIX HAOPHBIX TPYOONIPOBOJIOB

IIpakTuyeckoe 3ansaTue Nell: Pemenue 3amadu 1o  Teme: 2

['uypaBnuyecKkuil pacyer CI0XKHBIX HAIIOPHBIX TPYOOIIPOBOJIOB

JlabopaTopHnoe 3ansitTueNel I'uapasnuueckuii ynap B Tpy0ax 2
Tema 1.5 Coaep:xanue yueOHOro MaTepHaJia 4

OK 01-04,07
K 1.1 - 1,4,
1.6, 1.7,
IIK 2.4




HpHHHHHLI HCTCUYCHUSA
AKHJIKOCTH U3 OTBepCTI/Iﬁ

HcTedenune >KUIKOCTH Yepe3 MaJIOe OTBEPCTUE B TOHKOW CTEHKE.
Hcreyenne KUIAKOCTH IpU  IIepeMeHHOM Hamope. [credeHue

H HACAJ0K KUJKOCTH TOJT YpOBeHb. McTeueHne JKUIKOCTH U3 HaCaIKOB. 2
N3yuenue npakTHYeCKOro NpuMEHEHHUs HACaIKOB
IpakTuyeckoe 3ansitue Nel?2 Pemenue 3agau no teme: Mcredenue 5
JKUJIKOCTHU Yepe3 OTBEPCTUS U HACAJIKHU
Tema 1.6 Conep:kanue y4eOHOT0 MaTepuaJia 6
IIpuHIUIBI padoThI O6mme nmousTHs 0 Hacocax. Knaccudukanms HaCOCOB M MX OCHOBHBIE
THAPABJINYECKHX MAIIUH | XapaKTEepUCTUKU. [IpuHIUIBI paOOThl THUIPABIMYECKUX MAIIUH U 2
1 MeXaHH3MOB MEXaHHU3MOB.
IIpakTuyeckoe 3ansitue Nel3 Pemenme 3amau mo Teme Pacuer 5
napaMeTpoB pabOThI THAPABIMYSCKUX MAIIIMH IPU UX padboTe
JlabopaTopHoe 3aHATHE Ne2 N3yuenne KOHCTPYKLIMU
IEHTPOOEIKHBIX HACOCOB W OPUEHTUPOBOYHOE OIPEACIICHHE WX 2
OCHOBHBIX MTAPaMETPOB.
Pa3znen.2. TepmoannamMuka 28
Tema 2.1 Conep:xxanue yueOHOTro MaTepuaJia 2
IIpeamer 3amaun ¥ METOJBI TEeXHUYECKOW TepMoauHaMuku. ['a3 kak pabouee OK 01-04,07
TEPMOAUHAMHUKHU U €ro teno. [londaTue TepMoauHaMUYECKOM CUCTEMBI. [IOHATHS UI€aTbHOTO IIK 1.1 -1,4,
CBSI3b C APYTUMH U pealbHOro ras3oB. TepMOAMHAMUYECKHE MAPaMETPhl COCTOSHUSA 5 1.6, 1.7,
OTPACJSIMM 3HAHHMH. BEIIECTB. [IK 2.4
OcHOBHBIE IOHATHS U
onpeaeJeHusl.
Tema 2.2 Copepxanue yueOHOro MaTepuaa 10
3akoHbI 3aKOHBI HACANBHBIX Ta30B. YPAaBHEHHE COCTOSHUS WJICATbHBIX W
TEePMOAUHAMMKH. peanbHbIX ra3zoB. ['a3oBas mocrtosinHas. Ilonstne o cmecsx. 3akoH 5
I'a3zoBble cMecH. Hanprona. TemnoeMkocTh ra3oB M uUX cMeceil. YpaBHeHue Maliepa.
IlepBblii 3aKOH TEPMOJIMHAMUKU. BTOPOM 3aKOH TEPMOAMHAMUKH
IIpakTuyeckoe 3ansiTue Neld Pemenue 3amad ¢ MpUMEHEHHUEM 5
3aKOHOB HJCaJbHBIX Ta30B
IpakTuyeckoe 3ansitue Nel5 Pemenue 3amau mo Tteme: Pacuer 5

TEINIOEMKOCTH I'a30B U UX CMeEcei




IIpakTuyeckoe 3ansitue Nel6 Pemenue 3amau Ha mepBBIA 3aKOH

TEPMOJIMHAMUKU 2

IIpakTuyeckoe 3ansaTue Nel7 Pemenue 3amau Ha BTOpOH 3aKOH 5

TEPMOJIUHAMUKU
Tema 2.3 Conep:kanue y4eOHOT0 MaTepHuaJia 8
Tepmoaunamuyeckune Knaccudukanus  TEpMOAMHAMHYECKHX  MPOIECCOB  HM3MCHCHHS
npouecchbl 1 HMUKJbI. cocrosiHus pabouero Tena. Kpyrossie nporeccs! uiau nukisl. [Ipsambie 4

u oOparHble nukibl. [loHstue SHTanpnuu. [lOHSITHE SHTPOIHH.

Tepmuueckuii KIIJI. Bogsuoi nap. [Iporecc mapoodpa3oBaHusi.

IIpakTuyeckoe 3ansitue Ne 18 Pemenue 3amau no Teme: 5

OrnpezesieHne HANPaBJIE€HUs TEPMOJIUHAMUYECKUX MPOLECCOB.

IIpakTuyeckoe  3anaTue  Nel9TepMmoauHamuyeckuit — aHau3 2

TEIJIOTEXHUYECKUX YCTPOMICTB.
Tema 2.4 Coaep:xanue yue0HOro MaTepHaJia 8
Hcreyenne u [lonsitue 00 wucreyeHun. Pexumbl ucrtedenus. JlpoccenrpoBaHue
APOCCeJIMPOBAaHUE ra30B | ra3oB W mapoB. lcmonb30BaHHE TPOIECCOB  HCTEUEHUS U 4
U MapoB npoccenupoBanus. KpuTuueckue NaBieHUsS U CKOPOCTh HCTEUEHHUS.

MakcruMalIbHBIN pacxo/ raza

IpakTuyeckoe 3ausaTue Ne20 Pemenue 3a1ad o reme: Mcreuenne u 5

JPOCCETMPOBAHME ra30B U MapOB

CamocrosiTesibHast padora oOyvammuxes Ne2 Comra w

mubdy3opel. Kputnueckue [aBIeHHS U CKOPOCTh HCTEUEHUS. 5

MakcuManbHbIil pacxoj ra3a. BeIogHEHME pacyeTHBIX 3aJaHUM K

MPAKTUYECKUM paboTam
Paznen 3. Tenuonepenaua 12
Tema 3.1 Coaep:xaHue yueOHOIro MaTepuaJia 12 OK 01-04,07
Teopus Tensiooomena: OcCHOBHBIE MOHATHUSA TEOPUHU TeriooOMeHa. POpMbI Nepeaayu Teria. K 1.1 - 1,4,
TEeNJIONPOBOIHOCTD, TennonpoBoaHocTs. [lepenaya TEMIOTH TEIIONPOBOAHOCTHIO B TeNlaxX 1.6,1.7,
KOHBEKIUA, U3IyYeHHe, | pa3TUYHOTO arperatHoro coctosHus. CBOOOIHAS M BBIHYKIEHHAS 4 K 2.4
Temonepeaaya; koHBekMa. KoHBEKTUBHBINA Tertoo0MeH. 3akoH HeroToHa — PuxmMasna.

Tenopoe H3JITYyUCHHUC. OCHOBHBIE  OCOOCHHOCTH JIy4ucToro
Tema000MeHa B TejlaxX Pa3JIMIHOTO arp€raTHoro COCTOsSHUs.
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IIpakTuyeckoe 3ansiTue Ne21 Pemenue 3amay no 3akony Oypne

IIpakTnyeckoe 3ansitue Ne2?2 Pemenue 3amay mo Teme: Pacuer

Kod(uImenHTa TerIoNnpoOBOHOCTH 2
IIpakTnyeckoe 3ansitue Ne23 Pemenue 3amau mo Teme: Pacuer
TEIIONPOBOJHOCTH OJHOCIIOMHOM  IUIOCKOM CTCHKM  IIpHU 2
CTAallMOHAPHOM pEXHUME TEIUIONEepenadn
IIpakTuyeckoe 3ansitue Ne24 Pemenue 3amau mo teme: Pacuer
TEIJIONPOBOJHOCTH ~ MHOTOCIOMHOW  IUIOCKOW  CTEHKH  IIPU 2
CTAllMOHAPHOM PEKUME TeIUIoNepeaaye
IIpome:xxyTouyHasi arrecTauus —AuddepeHHPOBaHHBINA 3a4eT 2
HToro mo nucuuniimnHe: 84
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3. YCJOBHUSI PEAJU3ALMM TMPOTPAMMBLI  YUYEBHOWM
JUCHUIIIAHBI

3.1. TpeboBaHusiT K MHHMMAJIBLHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecreyeHNI0 y4eOHOH AU CIUIIIHHBI

Peanuzanus nmporpaMmbl TUCHUIUIMHBI TpeOyeT HaIMYUSIKaOWHETa XUMUH,
JabopaTopuud  XUMUHM, JabOpaTOpuu TEPMOJMHAMMKH, TEIUIONEpeaaud U
TUAPABIUKUIIA TPOBEACHUS TPAKTUYCCKUX 3aHATHN, JTa0OpPaTOPHBIX 3aHSITHM,
TPYIIIOBBIX W HWHAWBUAYAJIbHBIX KOHCYJIBTAIlUH, TEKYIIETO KOHTPOJS U
MIPOMEKYTOUYHOM aTTECTAIIHH.
O6opynoBaHue:
- pabouee MecTo mperoaaBaTes;
- CIIELIMAJIM3UPOBaHHAsA MeOEIb (CTOJIBL, CTYJIbS 10 KOJIUYECTBY 00yUarOuXxcsl);
- IOCKa yYeHH4YeCcKasl.
TexHuueckue cpeacTra 00ydeHUsI:
- KomIbioTep (HOYTOYK);
- MyJIbTUMEIUNHBIN MPOEKTOP, IKPaH.
YueOHo-HAIVISIIHBIE  MMOCOOHMsS:  IUIAKaThl,  y4eOHO-HArIsSgHBIE  TOCOOMs,
oOecleynBaIINe TEeMAaTUYECKUE WILIIOCTpAllMd 1Mo paboueil  mporpamme
JUCHUIUIMHBI, B TOM 4YHUCJE, BUJCO-ayJUO MaTepHasibl, KOMIIbIOTEPHBIC
TIPE3eHTAIlNH.

KowmmproTep UMEeT JOCTYIl K DJICKTPOHHO-OMOIMOTEYHBIM CHCTEMaM,
BBIXOJl B TJI00AIBHYIO ceTh MHTEpHET, OCHAIEH JUIIEH3MOHHBIM MPOTPAMMHBIM
obecrieueHuEM.

3.2.Y4eOHO-MeTOAuYeCKOe " uHpOpMaALIMOHHOE o0ecreueHue
peajM3annu y4eOHOH TUCHMUIINHBI
OcHoBHBbIE yUeOHbIe U3IaHUSs
1. Komaues, B. ®. TepmoanHamuka, Terionepeaadya v ruapaBidka: y9eOHUK IS
CIIO / B. ®. KomaueB. — 2-e u3a. — CapatoB, Mocksa : [IpodobOpazoBanue, At
[Tu Ap Menua, 2024. — 250 c. — ISBN 978-5-4488-2129-5, 978-5-4497-3247-7.
— TekcT: >meKTpoHHBINM // DIEKTPOHHBIM pecypc udpoBoil 0Opa3zoBaTEIHLHOM
cpeasl CITIO PROFoo0pa3zoBanue: [caiit]. — URL: https://profspo.ru/books/141485.
— Pexxum moctyma: mjist aBTOpHU3Up. MOIb30BaTeei
2. Cxakos, C. B. Tepmoannamuka : yaeonoe nocooue aiis CITO / C. B. CkakoB. —
3-¢ uzn. — Jlunenk, CaparoB : JIumenkuii rocynapCTBEHHBIM TEXHUYECKUU
yHuBepcurteT, [IpogodOpazoBanue, 2024. — 122 c¢. — ISBN 978-5-00175-273-8,
978-5-4488-2049-6. — TekcT : 37€KTPOHHBIN // DIEKTPOHHBIN pecypc nudpoBoit

obpazoBatensHoit  cpensl  CIIO  PROFoOpazoBanme: [cait]. — URL:
https://profspo.ru/books/139724. —  Pexum  goctyma: i aBTOPH3HP.
M0JIb30BATENICH

3. Kpaitnos, A. B. Tepmogunamuka: yue6Hoe mocooue mis CI1O / A. B. Kpaiinos,
E. H. IlamkoB; nox pexaknueii I'. B. Ky3nernosa. — Capatos: [IpodoOpazoBanue,

2021. — 159 c. — ISBN 978-5-4488-0937-8. — Texkcr: »aeKTpOHHBINA //
DOnexTpoHHBIA  pecypc  mmdpoBod  oOpazoBarensHOM — cpeast  CIIO
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PROFo6pa3zoBanue : [caiiT]. — URL: https://profspo.ru/books/99942. — Pexum
JIOCTYyTIA: JJIsl aBTOPU3HP. MOJIb30BATENEH

4, T'mapaBnuka: yue6Hoe nocodue st CIIO / cocraBurenu B. A. HukutuH, —
Caparos: [IpodoOpazoBanue, 2020. — 227 c. — ISBN 978-5-4488-0696-4. —
TekcT: 2NeKTpOHHBIN // DIEeKTpOHHBIN pecypc udpoBoil 00pa3oBaTEeIbHON CpEIbl
CIIO PROFoo6pa3oBanue: [caiit]. — URL: https://profspo.ru/books/91860. —
PexxuMm noctyna: Juist aBTOPU3HP. TOJIb30BaTeNeh

JlonoJIHUTE/IbHbIE Yy4eOHbIe U3aHNS

5. utuk, T. B. Texuuueckass TepMOJMHAMHUKA U TeIUlonepenada : ydeOHOe
noco6ue / T. B. Illutux. — Mocksa, Bonoraa : Undpa-Umxenepus, 2022. — 184
c. — ISBN 978-5-9729-1087-8. — TeKcT: 31eKTpOHHBIN // DIEKTPOHHBIA PECYPC
mudpoBoit obpaszoBarenbHOi cpeanl CIIO PROFobpazoBanue : [caiit]. — URL:
https://profspo.ru/books/123882. —  Pexum  pgocTtyma: uis  aBTOPH3UD.
I10JIb30BAaTENIEN

6. KotoBa, E. B. Texnuueckass TepMOAMHAMHKA: Y4€OHO-METOJUYECKOE TOCOOHE
st CITO / E. B. Kotosa, T. b. Tapabpuna. — Capatos: [IpodobpazoBanue, 2022.
— 83 ¢. — ISBN 978-5-4488-1418-1. — TekcT: 2MeKTPOHHBINA // DIEKTPOHHBIH
pecypc mudpoBoit oobpazoarenbHor cpeapl CIIO PROFo6pa3oBanue : [caiiT]. —

URL: https://profspo.ru/books/116300. — Pexum nocTymna: mjis aBTOPU3UP.
I10JIb30BaTENIEN

HNuTepHer-pecypcesbl

1. AKageMuK. CnoBapu u YHIIUKJIONCIUH. Pexxnm JOCTyIa:

http://www.dic.academic.ru

8. OOpa3oBaTenbHBIA pecypc MO THIPABIUKE, TUAPO- U MHEBMONPUBOAY. Pexxum
noctymna:http://gidravl.narod.ru

MeTtoauyeckue pexkoMeHAANMH sl O0Oy4alOMXCsl MO  OCBOEHMIO
TUCHUNTIHHBI

9.Meroanueckue ykazaHus I OOYYarOUIUXCsl MO BBIMOJHEHUIO MPAKTUYECKUX
pabor.

10. Meroanueckue ykazaHus A1 00yJaroluXcsl MO BBIMOJHEHUIO Ja00paTOPHBIX
pabor.

11. Meroauveckue yKazaHusl i OOYyYaroUIMXCsl 1O BBINOJTHEHUIO 3aJlaHuN
CaMOCTOSATEIbHON paOOTHI.
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4. KOHTPO.Ib M1 OIIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOUN

JUCHUIIIAHBI

4.1. @opMBbI U METO/IbI KOHTPOJISA M OLICHKH Pe3YJIbTATOB 00y4eHH s

PesyabTaTsl 00yyeHus

(I)OpMLI H METObI
KOHTPOJIAI 1 OICHKH

OO1u1re KOMIETEHINH .

OK 01. Beibupars crocoObl pemieHust 3agad MnpogecCuoHaATbHOM
JESATENIbHOCTH IPUMEHUTEIBHO K Pa3JIMUYHbIM KOHTEKCTaM;

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHANIM3a U
UHTEepOpeTanud WHPOPMALUU U HMHPOPMAIMOHHBIE TEXHOJIOTHH JUIS
BBITIOJTHEHUS 33/1a4 PO eCCHOHATBHON e TeIbHOCTH;

OK 03. [IlmanupoBaTh W  pEAJM30BBIBATH  COOCTBEHHOE
npodeccuoHaibHOE M JUYHOCTHOE pAa3BUTHE, MPEANPUHUMATEIHCKYIO
NeSITeNbHOCTh B TPO(ECCHOHANBHON cdepe, HMCIONb30BaTh 3HAHUS 10
MpaBoBOM U (PUHAHCOBOM TIpPaMOTHOCTH B PA3IUYHBIX >KMU3HEHHBIX
CUTYaLUsX;

OK 04. D¢ dexTuBHO B3aUMOICHCTBOBATH U Pa0OTATh B KOJUIEKTHUBE
1 KOMaHJE;

OK 07. CopneiicTBOBaTh COXPAaHEHUIO OKpPYXKAIOLIEH Cpeabl,
pecypcocOepexeHnto, MPUMEHATh 3HaHMs 00 M3MEHEHUM KJIMMarTa,
MPUHIMIBL  OEPeXIIMBOTO MPOU3BOACTBA, 3()PEeKTUBHO MAElCTBOBATH B
Ype3BbIYAIHBIX CUTYAIUX;

I[IK 1.1. TIIpoBoauTh MOHUTOPHUHT
MIPOMBIIIICHHBIX U MIPHPOTHBIX OOBEKTOB.

[IK 1.2. OcymecTBisaTh pa3paboOTKy, MPOBEIECHUE MU KOHTPOJb
MPOBEICHUSI MEPONPUATHIA TO MPOQUIAKTUKE BOHUKHOBEHHS aBAPHHA H
(M) MHOUAEGHTOB HAa OMNACHBIX IPOU3BOJACTBEHHBIX OOBEKTAX M
CHW)KEHHUIO UX MOCJEICTBUN.

[IK 1.3. BbmonHATe paboThl MO MNPEAYNPEXKACHHUIO aBapuil U
o0ecreyeHno ra3oBoil 0€30MacHOCTH Ha ONACHBIX MPOM3BOJICTBEHHBIX
00BEeKTaxX.

1K 1.4. O6ecneunBaTh 6€30MaCHOCTh MPU BBIOIHEHUH aBapUHHO-
criacaTeJbHBIX paboT Ha 3Tarnax TYIIEHUs MoKapa.

1K 1.6. Beimon=sTh NEeHCTBUS HA dTanax TyLIEHUS I0Xapa.

I[IK 1.7. IlpoBoguTh aBapHilHO-cracaTeiabHble pPabOTHI
JIOKJIN3aLMH U JTMKBUIALMH MTOCIEACTBUIM YpE3BbIYAHBIX CUTYaLUi.

[IK 2.4. Yhpansath cuilaMM U CPEICTBAaMH Ha ATamnax TYIICHUS
okapa.
yMeThb:

- HUCIOJIB30BaTh
MPUKJIaIHBIX 33]a4;

- TPOBOAWUTH TEPMOJMHAMUYECKHI aHAIN3 TEIUIOTEXHUYECKUX
YCTPOWCTB;

- OTIpeNeNsATh KO3 PUIHUEHTHI TEIUIONPOBOJHOCTH U TETIJIOOTIAuH;

- IPOU3BOJIUTH PACYETHI THJIPOCTATUUECKHUX JABJICHUHN )KUJIKOCTH HA
pa3IMyYHbIE IOBEPXHOCTH;

- OCYUIECTBJIATh pacyeThl T'MJPaBIMUYECKUX I1apaMeTpoB: Haropa,
pacxona, NMOTEPU HANOPOB, TUIPABINYECKUX COMPOTUBICHUN, BEIHUYUH
M30BITOYHBIX JTABJICHHUM NP TUApPOYAape, NpU ABMKEHUU KHUIKOCTH;

- TPOM3BOJUTH pacyeThl MapaMeTpoB pabOThl TUAPABIMYECKHX
MaIIMH [IPU UX paboTe, HACOCOB, TPYOOIPOBOIOB, KOMIIPECCOPOB

INOTCHLHHAJIBHO  OIIACHBIX

pu

3aKOHbBI HACAJILHBIX Ta30B IIPU PCHICHUU

Texkynui KOHTPOJIb:

- ONPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHUE;

- BBITIOJTHEHUE
MUCHbMEHHOU paboThI;

- BBITIOJTHEHUE
MPAKTUYECKON pabOThI
(vHIMBUIYyaTbHAS popMma
paboThl);

- BBITIOJTHEHUE
nabopaTopHOH PabOTHI,

OI_[CHKa pe3yJIbTaTOB
BBITIOJIHCHU A
CaMOCTOSITEIIbHOM pa6OTI>I

IIpomexxyrounas
aTTecTanus B dopme
OK3ameHa.

Meron MIPOBEACHUSA
IIPOMEKYTOUHON
aTTeCTallMU:  BbIIIOJHEHHE
KOMIIJIEKCHOTO

OK3aMCHAIIlMOHHOT'O 3a/laHus
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3HATh:

- OCHOBBI TEIUIOTEXHHMKH, IMOPSAJOK pacyera TEIUIONPOBOJHOCTH,
TeIII000MEeHa, TeIJIoNepeIauH;

- OCHOBHBIE 3aKOHbI PABHOBECHS COCTOSIHUS )KUIKOCTH;

- OCHOBHBIE 3aKOHOMEPHOCTH JBUKEHHUS KUJIKOCTH;

- IPUHUMIIBI UCTEUEHUS KUIKOCTH U3 OTBEPCTHI U HACAJIOK;

- IPUHIUTIB PAOOTHI TUAPABIMYCCKUX MAIIUH

4.2. (I)OH)I OIICHOYHBIX CPEACTB JdA IPOBECIACHUS HpOMe)KyTO‘IHOﬁ
arTrecranmumn oﬁyqammnxcsl o AMCIOMIIJIMHE

Ioxka3zarejm ¥ KPpUTEPUU OLICHUBAHUA KOMITETEHIIMH
[lokazarenn W KpUTEPUU OLEHUBAHHUS KOMIIETEHLHM, ONMUCAaHHUE IIKAJ
OLICHUBAHUS COAEPHKATCS B MPUIIOKEHUU 1.

KoHTpoJsibHBIC M TECTOBbIC 3aJaHUS
KonTponpHbIE 3a1aHKs cOAEPKATCS B MIPUIIOKEHUN 1.
MeToanuyeckue MaTepuabl

Meroauyeckue MaTepuaibl, OINPEAENSAIOIMNAE MPOLUEAYPbl OLECHUBAHUSA
3HaHUU, YMEHUH, XapaKTepU3yolux GopMUpOBaHUE KOMIIETEHLIUN, COAEPKATCS B
IIPUIOKEHUH 1.
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Ipuio:xenne 1

KoHTpPo/IbHO-0LIEHOYHBbIE CPeICTBA
JJIS1 IPOBEAeHNsI IPOMEKYTOUHOM ATTECTAIUM MO AUCIHUIINHE
OIL.06 TepmoannamMmnka, Tenjonepeaadya u ruipaBianuKa

1.1. dopmMa NpoMe;KyTOUHOM aTTecTAllMM: dK3aMeH (4 ceMmecTp).

1.2. Cucrema oleHMBaHUS Pe3yJbTATOB BbINOJTHEHUS 3aaHHI1

OrneHuBaHuEe pe3yJlbTAaTOB BBINOJHEHUS 3aJaHUM NPOMEXYTOYHON aTTecTaluu
OCYIIECTBIISIETCS. HA OCHOBE CIEAYIOIIUX MPUHLUIIOB!

JIOCTOBEPHOCTU OLEHKH — OLICHMBAETCS YPOBEHb CPOPMUPOBAHHOCTH 3HAHUIA,
YMEHUH, MPAKTHUYECKOTO OIbITa, OOHMX M MNpo(EecCHOHATBHBIX KOMIIETEHIUH,
POIEMOHCTPUPOBAHHBIX 00YYAIOIIUMUCS B X0J1€ BBIITOJIHEHUS 3a/1aHNUS;

aJICKBaTHOCTH OLIEHKHU — OLIEHKAa BBIMOJIHEHUS 3aJaHUM JOJKHA MPOBOJIUTHCS B
OTHOILIEHUH T€X KOMIETEHIUH, KOTOpble HEOOXOAUMBI s 3(PPEKTUBHOIO BBIOIHEHUS
3aJlaHMs;

HAJEKHOCTH OIIEHKM — CHUCTEMa OIICHUBAHUS BBINOJIHEHUS 3aJaHUN JOJDKHA
007a1aTh BBICOKOW CTENEHBIO YCTOMYMBOCTH NPH HEOJHOKPATHBIX OLEHKAX YPOBHS
cOPMUPOBAHHOCTH  3HAHUM, YMEHHMH, TPaKTUYECKOTO  OMbITa, OOWMX U
po¢eCCHOHAIBHBIX KOMIETEHIIUI 00yJaroImuxcs;

KOMIUIEKCHOCTH OLEHKH — CHCTE€Ma OIICHUBAHUS BBINIOJHEHUS 3a/JlaHui JOJIKHA
NO3BOJISITh MHTETPATHBHO OLIGHHWBAaTh 00muMEe U MpodeccuoHaabHble KOMIETEHIINU
00yJaroIuxcs;

OOBEKTUBHOCTH OLEHKH — OIICHKAa BBIMOJHEHUS 3aJaHUi JOJDKHA OBITh
HE3aBUCHUMON OT OCOOEHHOCTEH MpOQecCHOHATBbHON OPUEHTALMU WM MNPEAIOYTEHUN
IpenojaBaTesel, OCYIECTBISIIOIIMX KOHTPOJIb WIH aTTECTALUIO.

[Ipn BBINOTHEHUM TNPOLEAYpP OLEHKUA 3aJaHUil MCHOJB3YIOTCA CIEAYIOIINe
OCHOBHBIE METO/IbI:

METOJ] pacyeTa MepBUYHbBIX 0aJIIOB;

METOJ] pacueTa CBOJHBIX OallIoB;

Pe3ynbTaThl  BBIMONHEHHWS  3aJlaHUi  OLEHUBAIOTCSI B COOTBETCTBUU  C
pa3pabOTaHHBIMU KPUTEPUSMHU OLICHKH.

Hcnonp3yercs nsaTH OanbHas HIKala JJIs OLIEHUBAHUS Pe3yJIbTaTOB 00y4eHUS:

[lepeBon nsAiTH OanbHOM LKAl ydyeTa Pe3yJbTaToOB B MATH OalbHYIO OLIEHOYHYIO
HIKaIy:

TEOPETHYECKOr0 U MPAKTUYECKOT0 3a1aHMsl,
cpeAHMii 0aJ1J1 0 UTOraM ATTeCTAIUN

Onenka Konun4yecTBo 0217108, HAOpaHHBIX 32 BHINOJIHECHHE

O1eHKa 5 «OTIUYHOY 4,6-5
Orenka 4 «X0OpOoIIo» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
OrneHka 2 «HEYIOBJIETBOPUTEIBLHO <29
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1.3. KoHTpo/1bHO-0LIEeHOYHBIE CPEACTBA
1.3.1 3apanue:

1. CoGecenoBanue 1Mo BOMPOCAM.

2. BBIOTHATH MPaKTHYECKOE 3aaHueE.

IIpumepHBbIe BONPOCHI 1JIs1 cOOece 0BaHUs

1. TennonpoBOAHOCTH B OJJHOCIOWHOM IUIOCKOM CTEHKE IMPU CTAllMOHAPHOM pPEXHME U
IpaHUYHBIX yCIoBUsAX 3-To pona. KoapduuuenT rermnonepenaun.

2.TemnonpoBOAHOCTS B MHOTOCJIOMHOM IIOCKOM CTEHKE IPU CTALMOHAPHOM PEKHUME U
IPAHUYHBIX YCIOBHAX 1-TO poja. Y Cia0BUSA ONHO3HAYHOCTH.

3. TennonpoBOJHOCTh B OJHOCIOMHON IJIOCKOM CTEHKE NPU CTAMOHAPHOM PEXKUME U
IpaHUYHBIX YCIOBUAX 1-To pona (BbIBOA t = t(X)). TepMuueckoe CONPOTUBICHUE CTEHKH.
4.JlaMyuHapHBIM PEKHUM TEUYCHMs XKUAKOCTU. [loTepu sHeprum Hamopa Ha TPEHHE IIO

JUTMHE KPYIJIOrO MIJIMHIAPUYECKOTO MPsAMOro TpyoonpoBoaa (BeiBoA hopmysisl Ilyasens-
I"arena)

5.TemnmonpoBOIHOCTD - (PU3UYECKUE OCHOBHI Tpoliecca. YpaBHeHUs: Dypbe, €ro aHaIH3.
TemneparypHoe nose. ['paiueHT TeMneparypsl.

6.CocTosiHE TEpPMOJMHAMHUYECKOM CHUCTEMBI, NapaMeTpbl COCTOSIHUS, YpPaBHEHUS
COCTOSIHUS, Ta30Basi U YHUBEpCaJbHas ra30Basi IOCTOSIHHAS.

OcHOBHBIE IOHATHS TEXHUYECKONW TEPMOAMHAMUKH: pabouee Teno, TEpMOAUHaAMUYECKas
CHUCTEMA, MTapaMeTPbl COCTOSIHUSI CUCTEMBI, TEPMOANHAMUYECKHUI TIpOlLIecC.

7. OcnoBubie nonoxenuss MKT u ux onbiTHOE 000CHOBaHME. XapaKTEPUCTHKU MOJICKYIT:
4ymuciio ABOrajapo, KOJIMYECTBO BEIIECTBA, MOJISIpHAs Macca.

8. CTpoeHue TBEpAbIX, KUIAKUX U ra3000pa3HbIX TE.

9. Uneanbubiii Ta3. OcHoBHoe ypaBHeHMe MKT. CBsi3b jaBiieHMs MACAILHOIO Tasa C
KMHETUYECKON »HHEpPrueil MOoCTYNaTelbHOro MBM)XEHUsT Mojekyd. CBs3b [1aBIICHUS
UJeaIbHOTO Ta3a C MJIOTHOCTHIO rasa.

10. AGcomoTHast Temneparypa. Temmnepatypa — Mepa cpelHeld KHHETUYECKOW SHEpTruu
JBUKEHUS MOJIeKyll. CKOPOCTH MOJIEKYII.

11. YpaBHeHHE cOCTOsSIHUS HACAIBHOTO ra3a (ypaBHeHue MenaeneeBa-Kianeiipona).

12 HM3orepmuueckuil mpolecc: omnpeaeneHue, 3akoH boins-Mapuorrta, rpaduku
nporecca.

13. N306apHsIii poriecc: onpeneneHue, 3akoH I eii-Jlroccaka, rpaduku mporecca.

14. N3oxopHblii miporiecc: onpenenenue, 3akoH [lapms, rpaduxu mpoiecca.

15. TlapooOpazoBanue: ucrapeHue, KUMeHne. Y JebHast TeII0Ta napoopa3oBaHusl.

16. HacplienHslil nap. 3aBUCUMOCTb JIaBJICHUSI HACHIIIEHHOTO Mapa OT TEMIIepaTypbl

17. BnaxxHOCTh BO3/yXa U ee u3mMepenue. OTHOCUTENIbHAs BIaXKHOCTh BO3yXa

18. Kpucramnmueckue Ttena u amopduble Tena. IlnaBnenue. YnpenbHas Teruiora
MJIaBJICHUS.

19. Buytpennsisi sHeprus. BHyTpeHHSIE SHeprusi OJAHOATOMHOIO HJIEATILHOrO Tasa.
CriocoObl U3MEHEHUS! BHYTPEHHEN YHEPTUU.

20.IToHsiTHE SHTPONNHU UIEAITBHOIO ra3a

21.0npeneneHue MOHATHS «TEMIO0OMEH.

22.Pacxon. YpaBHeHue pacxoja (BbIBOM).

23. DHTanbnus, GU3NYeCKuil CMbICIT

24. OnuimuTe npouece TEeIIONPOBOJHOCTH.

25.]JlaBlIeHNE B )KUIKOCTH.

17



26.CBoiicTBa JaBJIEHUS.

27. EnuHUIBI U3MEpPEHUs JaBICHUS

28.Cuna naBiieHUs Ha TUIOCKYIO CTEHKY.

29. PaboTa npu paclIMpeHuu Ta30B, BHYTPEHHSS SJHEPTHsl, 0OpaTUMBII MpoIeCC.
30.Ha3zoBuTe Ha3zHaueHUE TEIIOOOMEHHBIX amnmnaparoB. HaszoBute paziauuus 10
NPUHIIMITY AEUCTBUS U KOHCTPYKTUBHOMY O(OPMIICHUIO

31.TemnoeMKOCTh ra3a, AejbHas TEII0EMKOCTh

32. HazoBuTe pa3nuyHbie BUJIbI TeIJI000MeHa. J{aiiTe MX XapaKTepUCTUKY

33.CMecu uaeaapbHbIX ra30B

34.YpaBHEHHE COCTOSTHHS UACATbHBIX T'a30B

35. [TapunanpHOE NaBIICHUE

36.3akoH /lanbTOHA

37.YpaBuenue Menneneena — Kianeiipona

38.PaBHOBECHBIN TTpoLIECC

39. O6mme cBeaeHUs O THAPABINYECKUX IMOTEPSX.

40. OcHoBbI pacuera KO3 (HUIIMEHTOB TEIUIOOTIaYH MPU BEIHYKICHHOM JIBUKEHUHU

41. YpasHenue bepHymniu /uist MOTOKa BA3KOU KUIKOCTH (BBIBOJ).

42 Koa¢ppuuuent Kopuomnuca.

43.060011eHHBII (pereHepaTuBHbIN) UK KapHO

44. I'eoOMETPUYECKUI U SHEPreTUUECKUNA CMBICH ypaBHEHUs bepHyu

45.Mo1HOCTb, IepeHOCHMast CTPYUKOM, TpyOKOH TOKa.

46. Bropoii 3aKOH TepMOJUHAMUKH, 00111ast (HOPMYITHUPOBKA

47. VYpaBHeHue bepHymnM a8 YCTaHOBUBLIETOCS JABWXKEHHUS CTPYWKU WJI€aIbHOM
KUJKOCTH (BBIBOJ).

48. AnnabatHbIil poliecc UcTeueHusl, ypaBHeHue bepnymim

49. JTaMUHApHBIN PEKUM TECUCHUS

50. 3akoH pacmpeieNeHus CKOPOCTeH B IMOMEPEUYHOM CEYCHHH TpPYyOOIpOBOJA IPHU
JAMUHApPHOM pexuMe TeueHus (BbIBOA popmyisl CTokca).

51. PexxuMbl TeUEHUS KUJIKOCTH.

52. Yucno PeliHonbjaca 1 €ro IpUMEHEHUE B THJIPABIUKE

53. Tennonepenaya yepe3 HUIMHAPUYECKYIO CTEHKY

54. lnddepeHnnanbHOE ypaBHEHUE BHYTPEHHEH SHEPTUHU, SHTPOIUH, SHTATBIIUN

55. Koo purueHT rupaBindecKoro TpeHUs B IAMUHAPHOM MTOTOKE.

56. ®opmyna Jlapcu (BeiBog u3 dhopmyisl [Tyazens).

57.1lepBblii 3aKOH TEpPMOAMHAMHUKHU, Tpaduyeckoe wu3oOpakeHue paboOTel B p,V-
KOOpJMHATax.

58. Jlyuucteiii TemooOMeH. 3akoHbl syducToro TeruiooOMena (Ilmanka, Kupxroda,
Buna, Credana — bonbimana, Jlambepra)

59. OcHOBHBIE TIOJIOKEHUS YICHUSI O KOHBEKTHBHOM TETLIOOOMEHE.

60. YpaBuenue HotoTona — Puxmana.

61. Tuddyszop (mocreneHHoe pacmupenne mnoroka). [lorepu ’HEpruM npu IMIABHOM
pacimMpeHuu.

62. [ToHsiTHEe 0 NIMHAMUYECKOM U TEIJIOBOM MOTPAHUYHBIX CIIOSIX.

63. Teopembl TeOpHH MTOI00US.

64. YcnoBus 0OqHO3HAYHOCTH.

65. KoadduimeHT ruipaBIndeckoro TpeHus: B TypOyJI€HTHOM MOTOKE

66. [loHsATHE IEpOXOBATOCTH U €€ BIUSHUE Ha A.

67. IloTepu HEPTUM HA TPEHME I10 AJUHE TYpOYIEHTHOIO MOTOKA
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68. TermmoeMKOCThb, BUIBI TEINIOEMKOCTH

69. YpaBHenue Maiiepa

70. TypOyneHTHbIH pexxuM TeueHus. OCHOBHBIE cBOMCTBA MOTOKa. CTPyKTypa MOTOKa

71. TemnepaTypa BIaXHOCTH. E€ 3aBUCHMOCTB OT CTENEHU AUCIIEPCHOCTH

72. UcTeuenune KUIKOCTH Yepe3 BHEIIHUE LIMJIMHAPUYECKUE HACATKU.

73. OCHOBHBIE PacCUETHBIE YPABHEHHUSI PEKYIIEPATOPOB.

74. Pexynepartopsl (IPSMOTOK M IPOTUBOTOK-CPABHEHUE).

75. TennooOMeHHbIe amnmnapaThl. THUITBI (CXeMBbI pabOTHI).

76. Tepmuueckuit KT rukina

77. 1lepBblil 3aKOH TEPMOJIMHAMUKH, Tpaduueckoe uzoOpaxeHue paboOTel B P, V —
KOOpJMHATax.

78. BuezanHoe cyxeHue TpyoornpoBoja. [lorepu sHepruu notoka B HeMm

79. Buapl Tenonepeaayu.

80. ®opmyna bopna (BbIBON).

81. BuezamHoe pacuimpenue TpyoonpoBoia

82. Teopust momoOus, uucio Peitnonbaca, uncno [Ipanarns, uucioo I'pacroda, yucio
Hyccensta

83. KonBekIus BeIHYXEHHAs U CBOOO HAS

84. 'mapaBauueckuid yaap

85. B3aumozeiicTBrE OTOKA CO CTEHKAMU KaHaa.

86. I'mmpaBnuueckasi xapaKTepUCTHKa TPyOOMPOBOIOB MPHU HMX TMOCIEIOBATEIBHOM H
napajuieIbHOM COEANHEHUU.

87. I'mapaBnuvecKuil pacueT, napamieIbHO COETMHEHHBIX TPYOOIPOBOIOB

88. IlpocToii TpyOOMpPOBOJ C TOCIEIOBATEIbHBIM COCIUHEHUEM TPYO pa3IMuHbBIX
JTMaMEeTPOB U JJIUH (BBIBOJI TOTPEOHOTO HAMOPa).

89. KpurepuanbHble ypaBHEHHs] KOHBEKTHBHOIO TEIJIOOOMeHa (Te M KaKuM 00pa3oM
OHM UCIOJIB3YIOTCS, KaK UX MOJIYYaloT).

90. Pacnpenenenue CKOpOCTENW M TEMIIEPATYpP OKOJIO BEPTUKAIBHON U TOPU3OHTAIBLHOU
TEIUIO0TIAIOIIEH TOBEPXHOCTH, KOA(D(PUIIMEHT TEIUIO0TAauU

IIpumepHbIe NpaKTHYECKUE 3aJaHUS
1.Onpenenute MeCTHbIE TNOTEPU [JABICHUS P, TNPU BHE3AHOM PpaCIIUPEHUU

tpy6onpososa ot auamerpa dq=100mm no mmamerpa dy =200mm. Cropocts

KuakocTH  mepen  MectHeiM  conpotuBinermem  Vq=10m/c,  nmormocts
3 4

p=800«kz/ m”, nunamuueckas Bszxocts W =8,14-10"" Ila-c.

2. bannoH ¢ kucinopoom eMkocThio 20 11 HaxoauTes oA aaBieHueM 10 Miu/m? npu t=15

"C. Tlocne M3PacXoZOBaHMS YacTH KHUCIOPOAA AABJICHHE MOHM3MIOCH 10 7,6 Mu/v’, a

Temmepatypa ynaiua 10 10 'C

3. Kakoit 06beM 3aHMMAET OJIMH KWJIorpaMm aszora npu temmeparype t=70 'C u naBienun
p=0. Onpenennuts Maccy U3pacxoJ0BaHHOTO KUCIOPO/a.

4. BopsiHoit map neperper Ha 45° C. YeMy COOTBETCTBYET ATOT MEPETPEB MO TEPMOMETPY
@apenreiira?
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5.IlpumeHuB nepBbI 3aKOH TEPMOJMHAMUKH, MOKa3aTh, YTO KpHUBas, M300pa)karouias
aauabaTy uAeaJbHOIro rasa B [,V-KOOpAMHATaX, MPOXOIUT BCErAa Kpyde, 4YeM KpuBas
MU30TEPMHUYECKOrO IIpoLecca

1.3.2. Kputepuu oneHku

MaxkcuManbHOE KOJIMYECTBO OaJIJIOB 3a BbINOJIHEHUE 3a1aHus «CobecenoBaHue 10
BOIIpocam» —2 Oaia.

Onenka 3a 3agaHue «CoOecemoBaHMe TIO  BOIpOcCam»  ONPEAEIAETCS
CYMMHPOBaHHMEM OajsIOB B COOTBETCTBUHU C PE3yJbTaTaMH cOOeceloBaHUS IO 2
BOoIpocaM. BepHbIil OTBET Ha OJMH BONPOC OLieHUBaeTcs B 1 Oa.

bannel 3a
Kputepun oneHKH K TEOPEeTHYECKOMY 3aaHUI0
KPUTEPUU OIICHKH
MakcuMaJbHBIH
oamn—1
1 | - nemoHcTpupyeT TiyOOKOe, MOJHOE 3HAaHWE U MOHHMaHUE y4eOHOro 1
MaTepuana;
- JlaeT TOYHOE OTMpEJeNIeHHe M MCTOJKOBAHHE OCHOBHBIX TOHATHUH,
TEPMHHOB;

- TpU OTBETE JEMOHCTPUPYET CAMOCTOSTEIBHOCTb CY)KJIEHUH,
MPUBOJUT BEPHBIC apryMCHTHBI, ACTIACT MMPAaBUJIbHBIC BHIBO/IbI,

- TIOCJIEZIOBATENIbHO, YETKO, CBSI3HO, JIOTMYHO M 0€301IMO00YHO H3/1araer
yueOHBII MaTepua;

- IPABUIIBHO M OOCTOSATENBHO OTBEUYAET HA COMYTCTBYIOIIME BONIPOCHI

2 | - IEeMOHCTpUpPYET 3HaHUE U IOHUMaHHe y4eOHOTO MaTepHaa, 0,6
- B OCHOBHOM IIPaBWJIbHO, 0€3 W3MEHEHHs OCHOBHOM CYTH, JaeT
OnpeAeseHus MOHITUH, TEPMUHOB;

-IIPA OTBETE JEMOHCTPHUPYET CAMOCTOSTENBHOCTD CY)KICHUH, BBIBOJIBI
BEPHBIC, HO HEAOCTATOYHO apryMCHTHUPOBAHEI,

- y4eOHBIH MarTepualn W3JaraeT B ONPENCICHHON JIOTHYECKOM
HIOCIIEJOBATEIILHOCTH

- IPY OTBETE Ha BOIPOC JIOMYCKAET HECYIIECTBEHHBIC OMIMOKH U (VLITH)
He Oosiee JBYX HEIOYETOB, KOTOpPbIE CTYISHT MOXET HCIPaBUTh
CaMOCTOSATENIFHO MpPU TPeOOBAHUM TIPETONABATENS; JaeT NPaBHIbHbBIC
OTBETHI HA COITYTCTBYIOIIUE BOIIPOCHI

3 | - packpbIBaeT OCHOBHOE COJIepKaHue y4eOHOTro MaTepuana; 0,3
- JIOIyCKaeT ONIMOKW B ONPEICIICHWH W WCTOJKOBAHWH OCHOBHBIX
MOHSITHIA, TEPMUHOB, KOTOPbIE MOXKET UCIPABUTH CaMOCTOSITENILHO MU
P HEOOJTBIIION TIOMOIIIH MTPETIOaBaTelIs;

- CaMOCTOSITEIHHO (DOPMYIHUPYET OTBET HA BOMPOC, IPUBOJUT YACTUIHO
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BEPHBIC apTyMEHTHI, OTJEJIbHBIC BBIBOJBI HENB3sl CYMTATh BEPHBIMH U
000CHOBAaHHBIMH;

- HapylleHa JIOTUYECKas IOCIEeIOBATEIbHOCTh M3JIOKEHHS YIeOHOTO
MaTepuaia, Ipyu OTBETE HA BOIPOC JOMYyIIEHA OfHa rpydas omudka u
(win) GoJiee ABYX HEJOUYETOB;

- CTYIEHT WCIHBITHIBACT 3HAUUTENbHBIC 3aTPyIHEHHs, OTBeYas Ha
COITYTCTBYIOIIIUE BOIPOCHI

4 | - He pacKphIBaETCsI OCHOBHOE COJIepKaHue yueOHOro MaTepurana, 0
- HE 3HACT WM JaeT HEBEPHOE OMNPEICICHUE M HCTOJKOBAaHHE
OCHOBHBIX IIOHSATHH, METOIUK;
- 1al0TCsI HEBEPHBIC OTBETHI HA BOITPOCHI
UTOI'O 1

MaxkcuMaabHOE KOJHYECTBO OaJIOB 3a BEITTOJHECHHUE 3adaHus «Pemmenue 3agadmn»

— 3 Gama.
Ne Kpurepun oueHKH NPpaKTHYECKOI0 32 IaHUS bamsl 3a
KPUTEPHUU OIICHKHU
1 |Odopmienne ycjaoBusi 3a1aHust MakcuMaabHbIH
o0aaia — (0,2 0aaI0B
- BepHO 0(OPMJICHO yCIIOBHUE 3a/1a4H, IPEACTAaBIEHBI Bce (PU3HUECKUE 0,2
BEJTUYHUHBI
- ycioBue 3a7aHus 0(hOpMIICHO ¢ HE3HAYUTEIbHBIMU HETOYHOCTSMU, 0,1
MIPEJICTABIICHBI HE BCE (PU3MUECKUE BETHUNHBI
- yciioBue 3a7aHus 0hOpMIICHO HEBEPHO 0
2 | Ucnoab3oBanue puznueckoii CHMBOJIUKHI MakcumaJjibHbII
oaua —0,6 6a10B
- BEpHO 0003HAa4YEeHbI CUMBOJIBI B YCIIOBUH 3a/1a41 U B popMyIiax, 0,6
WCTIOJIb3YEMBIX B PEIICHUH 33]]a91
- BepHO 0003Hau€Hbl CUMBOJIBI B YCIIOBHHM 33Jauu , JOMyIIeHa | 0,4
HETOYHOCTH B ()OpMYIIax, HCIOIB3YEMbIX B PEIICHUH 3a/1a4H
- JonyieHa | HeTOYHOCTh NMPH 0003HAUEHUH CUMBOJIOB B YCIIOBUHU 0,2
3aauu , | HETOYHOCTH B (hOpMyJIax, HCIOJB3YEMbIX B PEIICHUH 3a1a4H
- J0omyuIeHo 2 u 6ojee HETOYHOCTH U 0003HAYEHUN CUMBOJIOB B 0
YCIIOBUU 3aJ1auH , 2 U Oosiee HeTOYHOCTEN B (hOpMyJiax, UCTIOIb3yEMbIX
B pEIlICHUU 3aJ]auu
3 | CobuoieHHEe AITOPUTMA PellleHHs MaxkcumajbHbI#
oas1 —
0,2 6anj0B
- pelleHMe 3a7jauu OCYLIECTBISETCS IO AITOPUTMY: NTEPEBO €AMHHUIL 0,2
M3MepeHus: PU3NIECKUX BETHIUH B MEXTyHAPOIHYIO CHCTEMY €TUHHUIL
(CH); 3anuch He0OXOAMMBIX (U3UUECKUX (HOpMyIT; MaTeMaTHYECKHMA
pacyeT o pusnyeckon hopmyse
- QJITOPUTM pEIICHHs 3a/1a4l OTCYTCTBYET 0
4 | TlepeBon exuHuL U3MepeHUsi GU3NYECKUX BEJIMYUH B MakcumajibHbII
MexnyHapoanywo cucremy eaunui (CH) 0aaa1-0,4 6anioB
- BEPHO IepeBeIeHbl PacUYeThl IEPEBO/IA BCEX €AUHUIL] U3MEPEHUs 0,4
¢dusnyueckux BennynH B MexayHapoanyto cucremy eaunuil (CH1)
- jonymeHa | ommubOka npy MpOBEACHNUHU pacyeTa MepeBoaa eANHUI 0,2

n3MepeHus: GU3NYECKUX BETUYUH B MeXTyHapOAHYIO CUCTEMY €AMHHII

(CH)
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- JIOMYIIEHBI 2 OMMOKYU TIPH MPOBEJCHUHN pacueTa MepeBo/ia eIMHHUIL

u3MepeHus: GU3NIECKUX BETMUUH B MEXTyHAPOJAHYIO CUCTEMY €IUHHIL
(CH)

0,1

- HEBEPHO MPOBEICHBI PACUETHI MEPEBO/IA BCEX CAUHUI] U3MEpPEHUs
¢dbusnueckux BenuunH B MexayHapoanyto cucremy equnuil (CH1)

0

Hcnonb3oBanue puznyeckux Gpopmyst 1Jisi perieHus 3a1a49u

MakcumaabHbIR
oasLI —
0,6 0axa0B

- BEpHO U MMOCJICAOBATCIIBHO 3allMCaHbl BCC (bOpMy.]'IBI B COOTBETCTBHH C
CI/IMBOHI/IKOf/’I, HCO6XOIII/IMBIG JJIA YCTAaHOBJICHHA COOTHOIICHUA
CYIICCTBYIOLIECTO MEXIY (bHSH‘ICCKI/IMI/I BCIIMYNHaAMHU

- IPpaBHUJILHO COCTAaBJICHbI YPABHCHHS, CBA3bIBAIOIIHC CI)I/ISI/I‘-IGCKI/IC
BCJIIMYHUHBI

0,6

- BEPHO, HO HEMOCJIEJOBATEIHLHO 3aMMCaHbl (JOPMYIIBI B COOTBETCTBUU C
CUMBOJIMKON, HEOOXOAUMOM /1711 yCTAaHOBJIEHUSI COOTHOILICHUS
CYIIECTBYIOIIETO MEXTY (PU3NUECKUMHU BETMYUHAMU

- MPaBWJIBHO COCTaBJICHBI ypaBHEHUS, CBSI3bIBAIOIINE (PU3NUECKHe
BEJTUYHUHBI

0,4

- (hopmyIbl 3anucaHbl MOCIEA0BATEIbHO, HEBEPHO 3anmucana 1
(¢hopmysia B COOTBETCTBUHU C CUMBOJIMKOM, HCOOXOIUMOM ISt
YCTaHOBJICHHSI COOTHOIICHHUS CYIIECTBYIOIIETO MEXAY GU3MUECKUMU
BCIIMYNHAMHU

- JomylleHa ofHa omuOKa Py COCTaBICHUN YPaBHEHUH,
CBSI3BIBAIOIIINX (1)I/I3I/I‘~IGCKI/IG BCIIMYHNHBI

0,2

- Bce (JOpMYJIbI 3aMCaHbl HEBEPHO
- JIOIYIIEHBI OMIMOKA MPU COCTABIICHUH BCEX YPaBHEHHUH,
CBSI3bIBAIOIIUX (PU3MYECKHE BETUYMHbI

MaremaTuyeckue pacyersl 0 (pusnyecKum (popmMyJiamM,KOTOpbIe
XapaKTepUu3ylT paccMaTpuBaeMoe sIBJeHHE C KOJUYECTBEHHOMH
CTOPOHBI

MakcuMaJdbHbBII
oaan—0,6
0aJ1710B

- BEPHO MPOU3BEIEHBI BCE MAaTEMATUIECKHUE PACUETHI IT0 BCEM
¢uznueckuM GpopmynaM B COOTBETCTBUH CEAMHUIIAMH U3MEPEHUI
¢usnueckux BennuuH (CH);

- BCE pe3yJIbTaThl MATEMaTUYECKUX PAcYeTOB cojepKaT LH(poBoe
3HAa4YCHHE M COOTBETCTBYIOIIEE €My 0003HAUCHUE €IMHHIIBI N3MEPEHUS
¢busnueckux BenuunH (CH)

0,6

- BEPHO TPOU3BEIEHBI MATEMAaTHUECKUE PACUETHI 110 BCEM (DU3NUECKIM
(dopMysIaM B COOTBETCTBUU CEMHULIAMH U3MEPEHUN (PU3NIECKUX
BennunH (CU),

- B OJTHOM PE3YJIbTaTe MaTEMaTUYECKOI0 pacyeTa COAEPKUTCS TOJIBKO
ero nudpoBoe 3HaUCHNE

0,4

- HEBEPHO MPOU3BEICH MaTeMAaTHIECKUI pacdeT 1o 1 ¢puzndeckoit
dbopmysie, HO B COOTBETCTBUH CEAMHUIIAMH H3MEPEHUI (BHU3NUECKUX
BennuuH (CN);

- B OJIHOM pe3yJIbTaTe MaTeMaTHYECKOrO pacueTa COACPIKUTCS TOJIBKO
ero udpoBoe 3HAUCHUE

0,2

- HEBEPHO MPOU3BEACH MaTeMaTHuecKuil pacuet no 1 pusndeckoit
bopmyre 6e3 ykazaHusieAMHUL] U3MepeHuit pusndeckux Beanuus (CHN);
- BCE pe3yJibTaThl MATEMATHYECKUX PACYETOB COJIEPKAT TOIBKO

1 pOBbIE 3HAUCHUS

0,1

- HCBCPHO MPOU3BCACHBI BCC MATEMATUYCCKHEC PACUYCThI

0

OtBer mocJjie pelieHus 3a1a4H

MakcumaabHbIR
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oaI —
0,1 OanaoB

- 3aj71a4a B KOHIIE PEIIECHUS COACP>KUT BEPHBIN OTBET 0,1
- 3aJ1a4a HE COJICPXKUT B KOHIIE PEIICHUS] BEPHOTO OTBETA 0
8 [YcTrHOe 00bsicHeHHe pellieHusl 3a1a49u MaxkcuMaJbHBII
oas1 —
0,4 6ax0B
- 00BSICHEHHE PEIICHUS 3aJaHUs TOCIICIOBATEIBLHO, CBSA3HO, JIOTHYHO, 0,4

BBIBOJ] apT'yMEHTUPOBaH U 00OCHOBAH; IPABUIBHO U OOCTOATEIIBHO
JaeTcs OTBET (OTBETHI) HA COINYTCTBYIOLIME BONPOC (BOIPOCHI)

- HE3HAUUTEJIbHO HapyIlIeHa MOCIeI0BaTeIbHOCTD, TOTUKA 00BICHEHUS 0,2
pelIeHUs 3a/IaHusl, BBIBOBI apTyMEHTUPOBAHBI 1 00OCHOBAHBI; CTYICHT
UCIBITHIBACT HE3HAUNTENbHbIC 3aTPYAHEHUS, OTBeYas Ha
COITYTCTBYIOIIIME BOIPOCHI

- SHAYUTCJIBbHO HapyUICHA TOCICA0BATCIIbHOCTD, JIOTUKA 00BICHCHUS 0
PCUICHUA 3a/IaHNA (CTy,Z[eHT HE MOXCT O6”[>$ICHI/ITB, KaKumM o6pa30M
IMpHUIICT K pCHICHUTIO SaIIaHI/ISI), BBIBOJIbI HC MOT'YT CHUTAThCA
APTYMCHTUPOBAHHBIMHU U 06OCHOB8.HHBIMI/I; CTYACHT HCIBITBIBACT
SHAYUTCIIbHBIC 3aTPYAHCHU A, OTBCYAA HA COITYTCTBYIOIINE BOIIPOCHI

UToro 3

14. MaTepuaibHO-TEXHHUYECKOE o0ecrieyeHue IS NMPOBeAeHUs
NMPOMEKYTOYHOM aTTecTAlNU

ATTecTanys TpOBOAMTCS B JabOpaTopu TEPMOJAMHAMHKH, TEIUIONEpenadn |
TUAPABIUKA

1.5. VY4eOHO-MeTOoaM4Yeckoe U HH(POPMAIMOHHOE o0ecledyeHUe ISl
NMPOBeJAEeHUS POMEKYTOYHON aTTeCcTAUKN
OcHoBHbIE y4eOHbIe U3IaHUS
1. Komaues, B. ®. Tepmoaunamuka, Teruionepeaada u rujgpasnuka: yueonuk st CI10O / B. .
KomnaueB. — 2-¢ m31. — CaparoB, Mocksa : [IpodoOpa3oBanue, Aii [Tu Ap Menua, 2024. —
250 c. — ISBN 978-5-4488-2129-5, 978-5-4497-3247-7. — Tekcrt: 5SNEKTPOHHBIA //
DneKTpoHHBIN pecypc nudpoBoit oopazoBarensHoit cpeasl CIIO PROFo6pa3oBanue: [caiit]. —
URL: https://profspo.ru/books/141485. — Pexxum ocTyma: Uit aBTOPU3UP. MOTb30BATEINCH
2. Cxaxkos, C. B. Tepmonunamuka : yaeonoe nocodue mis CI1O / C. B. CxakoB. — 3-e m3a. —
Jlunenx, CaparoB : Jlunenkuii  TrOCyJapCTBEHHBIM  TEXHUYECKHM  YHUBEPCHTET,
[Tpodobpazosanue, 2024. — 122 ¢c. — ISBN 978-5-00175-273-8, 978-5-4488-2049-6. — Tekcr
. DJIGKTPOHHBIM // DnekTpoHHBI pecypc 1udpoBoil oOpa3oBarensHOl cpeast CIIO
PROFo6pa3zoBanue: [caiit]. — URL: https://profspo.ru/books/139724. — Pexum goctyma: st
aBTOPU3HP. NOJIb30BaTENEN
3. Kpaiinos, A. B. Tepmoamnamuka: yueOnoe mocobue mns CIIO / A. B. Kpaiinos, E. H.
[MTamkoB; mox penakuueit I'. B. Ky3nenoBa. — Caparos: IIpodo6pa3zoBanue, 2021. — 159 ¢. —

ISBN 978-5-4488-0937-8. — TekcT: >neKTpOHHBIH // DJEKTPOHHBIA pecypc TUPPOBOH
o0Opa3oBaTenbHOI cpelbl CIIO PROFoGpa3oBanue : [caiiT]. — URL:
https://profspo.ru/books/99942. — Pexxum mocTyma: i aBTOPU3HP. MMOJIb30BaTECH

4. TuapaBnuka: yuebnoe mocobme mist CIIO / cocraButenu B. A. Hukutun. — Capatos:

[Tpodobpazoanue, 2020. — 227 c. — ISBN 978-5-4488-0696-4. — Tekct: >neKTpOHHBIH //
DneKTpoHHBIH pecypc nudposoit odpasosarenbHoii cpenbl CITIO PROFob6pa3oBanue: [caiit]. —
URL: https://profspo.ru/books/91860. — Pexxum fgoctyma: ajist aBTOpU3HP. TOJIb30BaTeNei
Jlono/IHUTeIbHbIE y4eOHble H3IaHUSs
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5. llutuk, T. B. Texaudeckas TepMOAMHAMUKA W Terionepenaya : yueOnoe mocobmue / T. B.
[[Iutuk. — Mocksa, Bonorna : Undpa-Umxkenepus, 2022. — 184 c. — ISBN 978-5-9729-1087-
8. — Tekct: ameKTpOHHBIN // DIEKTPOHHBINA pecypc 1udpoBoi odpasoBarenbhoit cpensl CI1O
PROFo6pazoBanue : [caiiT]. — URL: https://profspo.ru/books/123882. — Pexxum nocryna: ajs
aBTOPU3HUP. N10JIb30BATENEH

6. Korora, E. B. Texunueckas TepmoanHamMuka: yaeoHo-meToanueckoe nocooue s CIIO / E.
B. KoroBa, T. b. Tapabpuna. — Caparos: I[IpododpazoBanue, 2022. — 83 c¢. — ISBN 978-5-
4488-1418-1. — TeKcT: AMEKTPOHHBIA // DIEKTPOHHBIAN pecypc IudpoBoil 00pa3oBaTeIbHON
cpensr CITO PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/116300. — Pexum
JOCTYTIA: JIUIsl aBTOPU3UP. TIOJIb30BaTEICH

HNHuTepHeT-pecypcesl

7. Akanemuk. CrioBapu u sHIMKIoneauu. Pexxum nocryma: http://www.dic.academic.ru

8. OOpasoBaTeNbHBI pecypc MO TUAPABIUKE, THAPO- W IHEBMOMNPUBOAY. Pexum
nocryna:http://gidravl.narod.ru

MeTtoauyeckue peKOMeHAAINHU 1JIsl 00y4AIOIIUXCS 110 OCBOEHUIO THCIIUIIIUHBI
9.Meroandeckue yka3zaHus i 00yJIarOIIUXCs MO BHIMOJIHEHHIO MPAKTHYECKUX PadOoT.

10. MeToamueckue yka3zaHus JUIsi 00yJarOMIMXCs 110 BBITIOTHEHHUIO JTA00OPATOPHBIX padoT.

11. Meronuveckue ykazaHusi JUisi 0Oy4aroIIUXCs 1O BBITIOJHCHHUIO 3a/IaHUil CaMOCTOSTEILHOU
paboThL.
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