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1. Heuab, 32124 U IVIAHUPYEMBbIe Pe3yJIbTATHI 00yUeHHUS 10 TUCIUILINHE

Llenpro OCBOEHUS NTUCLHUILIMHBI « TepMOAMHAMUYECKUE MTPOLIECCHl B CTYIEHAX
ra3oBbIX TypOUH» SIBISETCA:
- NoJlyueHHue 3HaHWKM (YHIAMEHTAIbHBIX 3aKOHOB, SBJISIONIMXCS OCHOBOMU
(yHKIMOHUPOBAHUS TEIUIOBBIX MAILIMH U aNlapaTos;
NOJIyYEHHE MPEACTABICHUH O padodyux mpoueccax, MPOTEKAIUMX B TEMJIOBBIX
MalIMHaxX, CUCTEMAaxX U arperatax u nokasareisix 3(Q@PEeKTUBHOCTH U SKOHOMUYHOCTH
uX padoThI;
" MpHOGPETEHHE CTYIEHTAMH 3HAHHIT [0 TEOPHH HPOLECCOB TEMIOMaCCOOOMEHa;
nmpuoOpeTeHHe 3HaHWH 00 OCHOBHBIX (PU3HYECKHUE CBOMCTBA JKHMIKOCTEH W Ta3oB,
Oo0IIMX 3aKOHaX M YpPaBHEHUSX CTaTHKH, KMHEMAaTUKU U JAUHAMHUKH KHUJAKOCTEH U
ra3oB, OCOOCHHOCTSIX (PM3MYECKOTO U MATEMAaTUYECKOTrO MOJEIUPOBAHUS TEUCHHI
UJCAIBHBIX U PEAJIbHBIX HECKUMAEMBIX U CKUMAEMBIX KUJKOCTEH.

3agayaMy TUCUUTUIMHBI SIBJISIOTCS:

- OBJIQJICHUE OCHOBHBIMU MOHATUSIMH, TEPMUHOJIOTUEH, 3aKOHAMU
TEXHUYECKOW TEPMOJIMHAMUKH U TEIUIONIEPEIayuu;

- U3y4YEHUE OCHOBHBIX MPOLIECCOB, MPOTEKAOIINX B TEIIOBBIX MAIINHAX;

- MpUOOpETEeHNE HABBIKOB PacyeTa U SKCIEPUMEHTAILHOTO ONpPeIeICHUS
CBOMCTB pab0OYmMX TeJ, TeIJIO- U SHEPTOHOCUTEIICH;

- OBJIQJICHUE METOJIaMU PACUYETOB MPOIIECCOB TEINIOMACCOOMEHA MpHr
IKCILTyaTallK CETeH ra3opacipe/iejieHUs] U Ta30MmoTpeOIeHuS.

KomnereHinm 1 ”HAUKATOPHI, QOPMHUPYEMBIC Y 00YUaAFOIITHUXCS:

KOH 1 HAMMCHOBAHUEC KOMIICTCHIINU KOH U HAMMCHOBAHUC HHAWKATOpPa
[TK-3 CriocoOeH K ONUCaHHIO [K-3.1 Onpenensier 3aKOHOMEPHOCTHU
MPOIIECCOB, MPOUCXOISAIINX B NPOIIECCOB,  MPOUCXOMAALIMX B DJIEMEHTaX
ra3oTypOMHHBIX YCTaHOBKAxX U ra30TypOMHHBIX YCTAaHOBOK U JIBUTATEJICH
JIBUTaTEIIsIX

2. Mecto qpucuunianHbl B cTpykrype OII

[IpenmecTByromye AMCHUILIMHBL (Moayun), npaktuku, HUP, np.: ®usuka,
MarepuanoBeieHUE U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTE€pUalioB, TeopeTuyeckue
OCHOBBI TETUIOTEXHUKHU, DHEPTETUYECKUE YCTAHOBKYU U JBUTATENH, Te€opusa ropeHus
TOILJIVB.

[Tocnenyronme qucuuruinabl (Moaynn), npaktuku, HUP, ap.: Hukibr
apora3oBbIX YCTaHOBOK, [Ipon3BoacTBEHHAs TpaKTUKA (MIPEAAUILIOMHA).

3. CTpyKTypa U cojepKaHue AUCIHUIIIHMHBI
3.1. CTpyKTypa 1M CHUUITHHBI
Jnis ouHoit popmbl 00yUeHus

| Buj yueOHOM pabOThI | Bcero | Bcero |CeMeCT‘p(bI)|




3E 4acoB 7
OBIAA TPYAOEMKOCTD JUCLHUIIJIMHBI 3 108 108
KOHTAKTHASI PABOTA* _ 41 41
AYJIUTOPHASI PABOTA 1 34 34
Jlexun 0.5 18 18
[TpakTuueckue (ceMHUHAPCKHE) 3aHSATHUS 0.5 16 16
JlaGopatopHbie pabOThI 0 0 0
CAMOCTOSITEJILHASI PABOTA OBYUYAIOILIETOCS 2 74 74
[IpopaboTka yueOHOro MaTepuaia 1 74 74
KypcoBoii ripoekT - - -
Kypcoas paborta - - -
[IpomexxyTouHast aTTecTanus: 3

3.2. Coaep:kanue IUCHUIUIMHBI, CTPYKTYPHPOBAaHHOE IO pa3aejamM M
BHJIAM 3aHATHI

Paznensl Pacnpenenenue ®opmbl 1 | HIIEKCHI HTHIUKATOPOB
TUCIUTLINHEI 8 TPYAOEMKOCTH BUJI (bopMuUpyeMbIX

§ 10 BUaM y4eOHOM paboThl | KOHTPOJIA KOMIIETEHITU N

o) te) ; te)

T lElEl e
Pazgen 1 42 9 0 8 25 TK1 TIK-1.4 3
Pasnen 2 42 9 0 8 25 TK2 IIK-1.4V,B
OK3aMeH 24 24 OM1 I[IK-143,V,B
Htoro 3a 6 cemecTp 108 | 130 0 16 34
HUTOTO 108 18 0 16 74

3.3. Conep:kanue TUCHUINIUHBI

Paznen 1. OcHOBBI TEpMOIMHAMUKH

TepMouHaMHUUECKasi CUCTEMA U €€ B3aMMOJECHUCTBUE C OKPYXKAIOLIEH Cpenoi.
[TapameTpbl cocTosiHUsS. PaBHOBECHOE W HEPABHOBECHOE COCTOSIHHE. 3aKOHBI
UJCATbHBIX Ta30B. TepMOOMHAMHYECKHW mpouecc. l'a3pl M Tra3oBbIE CMECH,
ypaBHeHue coctosiHusi Knaneiipona-MenzaeneeBa. Teroemkocts. Pabora, Temora,
BHYTpEHHsIS SHeprus. [lepBblii 3aKOH TEPMOJMHAMUKH. DHTANbNUSA. DHTponus. P-V
u T-S nuarpammel. YpaBHEHHE MTEPBOTO 3aKOHA ISl TOTOKAa pabouero tena. Bropoi
3aKkoH TepMoauHaMuku. OOpaTumble M HeoOpaTHMble mpolecchl. PeanbHble rasbl,
BojgHOM map, P-V , T-S, H-S guarpammel BogsiHoro mapa. Ilapamerpsl BIaXHOTO
napa. [Ipomeccsl B peanbHbIX Ta3ax M napax. lcreueHume ra3oB W 1apos.
TepMOIMHAMHUUYECKUM aHAIU3 IIPOLIECCOB B KoMIpeccopax. [lukibl nBurarenen
BHyTpeHHero cropanus (JIBC). TemioBbie mporecchl B ABUTATENAX. DHEPTeTUYECKUMA




oanmanc JIBC. OcobeHHoctu pabo4yux MPOIIECCOB B JBUTATENSIX, PaOOTAIOMUX HA
razoo0pa3zHoM ToruuBe. [{ukipl ra3oTypOouHHBIX ycTaHoBOK (I'TY).

Pazpnen 2. TennmomaccooOmMeH

OCHOBHBIE TOHATHS U ONpPEAEIICHHUs] TEOPUU Tem1ooOMeHa. TemnonpoBOJHOCTD.
3akon @Dypre. KoadduimeHTsl TEIIOMPOBOIHOCTH M TEMIEPATYPOIPOBOTHOCTH.
TenmonpoBOMHOCTh TPU CTAlIMOHAPHOM PEXKUME IUIOCKOH W IHIUHAPUICCKOU
creHoK. KonBekTuBHBIA TermiooOMeH (TeruiooTnaya). 3akoH HproroHa-Puxmana.
Kosddumument temnoormaaun, ero 3aBUCUMOCTh OT Pa3iu4HbIX (HakTOpOB. OCHOBBI
Teopun moo0us. OMBITHOE U pacuyeTHOE ompeereHrue KodhGuireHTa TerooTaaquu.
Tennmootaaua npu BHIHYKJIEHHOM U CBOOOJHOM JBIKEHUH KMIKOCTH. TerinooOMeH
OpU KUNEHUH W KOHACHCALMU J>KUIAKOCTH. TermIooOMEH H3Iy4eHHEeM. 3aKOHBI
u3nydyenus. W3nydenue raszoB. Temsonepenava. YpaBHeHHEe U KO3(P(UIHMEHT
terutonepenaun. OCHOBBI  TEMJIOBOIO  pacueTa TEIIOOOMEHHBIX — ammapaToB.
KOHCTpYKTHBHBII 1 TOBEPOYHBIN TEIUIOBBIC PACUEThI TETUIOOOMEHHBIX alapaToB.

3.4. TeMaTH4YeCKHUI VIAH NPAKTHYECKHUX 3aAHATHI

Ornpezenienne nmapaMeTpoB CMECH HACABHBIX Ta30B

PacueT TepMoauHaMUUeCKUX (DYHKITUHA

Onpeneneane KI1J] nuknos JIBC ¢ pa3snuyabIME crIOcO0aMH II0BOIA TEILIOTHI

Pacyet Temonepegauu yepes mIOCKYI CTEHKY

Pacuer JYYHUCTOI'O TEIIO0OMEHA MEXKIY TCIaMU

AN N | [W[N|—

TermnoBol pacyeT TeII000MESHHHKA

3.5. TemaTu4ecKuii MJIaH JJa0OPATOPHBIX padoT
JlaHHbIiA BUA pabOTHI HE MPETyCMOTPEH YU€OHBIM IJIAHOM.
3.6. KypcoBoii npoekT /KypcoBasi padora

JlanHbIiA BUA pabOTHI HE MPETyCMOTPEH YUEOHBIM TJIAHOM.

4. OueHnnBaHue pe3yJIbTATOB 00y4YeHUs

OrneHnBaHKWE pE3yJIbTATOB OOYYCHHS IO JHUCIMIUIMHE OCYIIECTBISCTCS B
paMKax TEKYIIEro KOHTPOJS W TPOMEXKYTOYHOW aTTeCTallid, ITPOBOJUMBIX IIO
oaybHO-perTuHroBoi cucreme (bPC).

[1Tkasa OIeHKH pe3yJIbTaTOB O0YUYCHUS 110 JTUCHIUILIMHE:
YpoBeHb c(hOPMHUPOBAHHOCTH

3amranu-
Kox Kox POBAHHBIE UHIUKATOpa KOMIOETCHIIUU
KOMIIE- MHIWUKATOpa pEe3yJIbTaThl Breicoxkuit Cpe TTHUN Hike Huskuit
TCHIUH | KOMIICTCHIIUN 06yquI/I}1 110 CPEHETO

mqucrnmmae (ot 85 1o 100| ot 70 mo 84 | ot 55 mo 69 | oT 0 mo 54




IIIxana orieHUBaHUS

HEYJIOB-
YIIOBJIET-
OTJINYHO XOpOIIO sopuTennho | ETBOPA-
P TCIIBHO
3a4TEHO HE 3a4TCHO
3HATh:
3HACT 3HAEeT 3HaACT
F— ¢usnyeck | QU3MYECK | He 3HAET
W€ OCHOBBI | M€ OCHOBBI | (hU3HUECK
1€ OCHOBBI
u u ue
1 MaTeéMaTh | MareMaTtu | OCHOBBI U
MareMaTn YECKUE yecKue MaTeMaTu
buznueckue YECKHE MOTEITH MO JeCKHe
OCHOBBI U | MOJEIH MPOLECCOB | porecco | MoAEH
MaTEMAaTHYCCKHU IMpOLECCOB Hpeo6pa30 HpeO6pa3O MPOLIECCO
e MOJEIH | IpeoOpa3o | panus BAHIS B
oponcccoB BaHU:A JHEPruu B SHEpruM B npeobpas
npeoOpa3oBaHus | SHEPTUH B | MApoTypo naporyp6 OBaHUs
SHEPrUu B | mapoTypO | UHHOHI MHHOM SHEpPrUu B
napoTypOMHHON | HHHOM YCTaHOBKE yCTaHOBKe napotypo
YCTaHOBKE M €€ | ycTaHOBKe | U €€ - ce MHHOH
3JIEMEHTAX, u ee | dIemMeHTax o eMeHTAX YCTaHOBK
MPOIIECCHI, 3JIEMEHTAX | » CHce
pOTEKAIOMWKE B | IIPOLIECCHI, hpoueccm JJIEMEHTA
IIPOTOYHOU npoueccsl, | TPOTCKAIO — RS
4yacTu TypOUHBI | IPOTEKAIO TIHHE B TIporeceet
e g | IPOTOYHO mme B,
DOTOUHO U yacTu MPOTOYHO | MPOTEKAIO
P ac TypOWHBI, | A  4YacTH | mue B
W yactu
I1K-3 IK-3.1 6 JOITyCKAeT | TypOUHBI, | IPOTOYHO
TYPOUHDI HE3HAYUTEC | 1OIMyCKaeT W yactu
B [TOJIHOM Y
JIbHBIE rpy0ble TypOUHBI
o0beme
OILIMOKH OIIUOKU
YMETb:
yMeeT yMeeT oot
PaccuuThl | paccupTE y
BATE BATE paccuyuThl | HE yMEeT
OCHOBHBEIC OCHOBHBIE Ba’II:IB BHDL EZ;E[H/ITBI
- paccuuTHIBATh | MApameTp | mapamerp ;)1; ;)MeTe OCHOBHELC
OCHOBHBIE BI B P p
bl napameTp
napaMeTpsl TEPMOJUH | TEPMOJIUH
TEPMOJIUH | bl
TePMOJAMHAMUYE | AMUUECKH | AMUYECKH
aMUYECKH | TEPMOAMH
CKHX IPOLECCOB | X X X AMITICCKIT
B IIAPOBBIX | IPOIECCOB | ITPOLIECCOB MPOLIECCOB | X
B [IapPOBBIX
TypOUHaxX B IIapOBBIX 6p B MIAPOBBIX | MPOLECCO
TypbuHax, | TYPOUHAX, TypOMHax, | B B
OIlyCKaeT
HE ﬁemi,aqme JIOMYCKaeT | MapoBbIX
AomycKaer NEHBIC rpyOsbie TypOuHax
OLIMOO0K OLLIMOKHU
OLIMOKH
BJIQ/IETh:
HaBBIKAMU BIIAJICET BIIAJICET BJIaJICET HE
BBITIOJTHEHUSI HaBbIKAMU | HaBbIKAMU | HaBbIKaAMU | BJIAJEET




pacdeToB O | BBITIOJIHEH | BHITIOJHEH | BBIMOJTHEH | HAaBBIKAM
OTpeieNIEHUI0 us ust us u
OCHOBHBIX pacdeToB | pacdeTOB | pacdeTOB | BBIIIOJIHEH
XapaKTepUCTUK | MO o o ust
TECUCHHSI B | OIIPEJICJICH | ONPEJICIICH | OMPEIEICH | pacueTOB
MPOTOYHOU W10 HI0 U0 o
qacTu TypOWHBI, | OCHOBHBIX | OCHOBHBIX | OCHOBHBIX | OIpenese
a TaK)Ke | XapaKTepH | XapakTepu | XapaKTepu | HUIO
MoKa3aTenen CTHK CTHK CTHK OCHOBHBIX
SKOHOMHMYHOCTH | TEUEHHs] B | TEUCHHUsS] B | TEUEHHUS B | XapakTep
U HAJACKHOCTH | IPOTOYHO | MPOTOYHO | MPOTOYHO | UCTUK
MapoTypOMHHBIX | H  4YacTW | 4YacTW | i YacTH | TCUCHHUS B
YCTaHOBOK TypOuHBI, | TypOUHBI, | TypOUHBI, | IPOTOYHO
c a TaKke |a TaKke |a Takke | 4yacTu
UCIONB30BAHUE | [JOKa3aTeN | MOKas3aTen | MoKas3aren | TypOuHBI,
M el en el a Takke
CHCHHAINSUPOB | skoHOMHY | SKOHOMHY | SKOHOMHY | IMOKa3aTel
anHoro 10 HOCTH W | HOCTH W | HOCTH | | €id
HAJECKHOC | HAAECKHOC | HAACKHOC | SKOHOMUY
™ M ™ HOCTH |
napotypd | mapotypd | mapotyp0 | HalIeKHOC
WHHBIX WHHBIX WHHBIX ™
YCTaHOBOK | YCTAaHOBOK | YCTaHOBOK | mMapoTypO
c c c WHHBIX
HUCITIOJIB30B | UCITIOJIB30B | UCIIOJIB30B YCTaHOBO
aHUEM aHuEM aHueM K
CIIENUAJIN3 | CTICIHANINA3 | CTICTIHAIINS | ¢
HPOBAHHO HPOBAHHO HUPOBAHHO UCIIOJIB30
ro I1O B ro 110, ro I10, BaHHEM
IIOJIHOM AOITyCKacCT | NOMYyCKaCT | crerualin
o0Bneme HE3Ha4ynTe | rpyObIe 3MPOBaHH
JIbHBIC OIIMOKH oro I1O
OIIUOKHU
OI.[CHO‘—IHBIC MaTCpHUabl JJIsL IIPOBCACHUA TCKYHICTO KOHTPOJIA u

IPOMEKYTOUYHOM aTTecTanuu mpuBefeHbl B [lpmnoxenun k pabodueil mporpamme
JTUCUUTUIAHBI.

[TonHBIN KOMIUIEKT 3aJlaHWil U MaTepuagoB, HEOOXOIUMBIX JJIsI OLICHUBAHUS
pe3yabTaToB 00yUY€HHU M0 AUCLUIUIMHE, XPAaHUTCS HA Kadeape pa3padoTyuka.

5. YueOHO-MeTOoAn4YecKoe U MHGPOPMALIMOHHOE 00ecTieYeHue JUCHUILIUHBI
5.1. YueOHO-MeTOAMYECKOE 0OecTieueHne
5.1.1. OcHoBHas nuTepaTypa

1. Hupensman, H. M. Texuunueckas TepMoguHaMuKa : yaeOHOE mocoOue st
By30B / H. M. Ilupensman. — 4-e usa., crep. — Cankrt-IletepOypr : Jlans, 2025. —
352 ¢. — ISBN 978-5-507-50559-3. — Tekcr : 3neKTpoHHbIi // JIaHb : 3JIEKTPOHHO-
oubmoreunas cuctema. — URL: https://e.lanbook.com/book/447362.



https://e.lanbook.com/book/447362

2. Texnuueckass TepMOJMHAMHUKA M TEIUIOTEXHUKA : y4eOHOE mocoOue Jist
By30B / JI. T. baxmmesa, b. I1. Konmaypos, A. A. 3axapoBa, B. C. CanTeikoBa ; moa
pen. A. A. 3axapoBoit. - 2-e uza., uchp. - Mocksa : Akagemusi, 2008. - 272 c. -
TeKCT : HenmoCPEACTBEHHBIN.

3. OCHOBBI TEPMOAVMHAMHUKH [UKJIOB ~ TEIJIOPHEPTETHUUECKUX  yCTAaHOBOK:
yuebHoe nocodue / A. . Auapromenko. - M3n.3-e, nepepad. u gom. - M. : Beic.
mK., 1985. - 319 c.

4. TlapoBble W ra3oBble TYpOMHBI IJIsi 3JIEKTpOCTaHUMM: yueOHUK / A. T.
Koctiok [u ap.]; mox pen. A. I'. Koctioka. - M.: U3narensckuii nom MOU, 2017. -
557 c. - URL: http://www.studentlibrary.ru/book/ISBN9785383011577.html. - ISBN
978-5-383-01157-7. - TeKCT: AJNEKTPOHHBIMN.

5.1.2. JlononHUTENBHAS TUTEpATYypa

1. beictpunkuid, I'. ®. OcHOBBI 3HEpreTuku : y4eOHUK s By3oB / I'. @.
beictpunikuii. - Mocksa : UHOPA - M, 2007. - 278 c. - ISBN 978-5-16-002223-9. -
TeKCT : HemoCPEACTBEHHBIN.

2. JluHamMuKa ¥ MpoYyHOCTh TypOomamuH: yueonuk / A. I'. Koctiok. - 3-e u3n.,
nepepad. u nom. - MockBa: Mznmarensckuii jom MOU, 2020. - 472 c¢. - URL:
https://www.studentlibrary.ru/book/ISBN9785383014271.html. - ISBN 978-5-383-
01427-1. - TekcT: 2EKTPOHHBIN.

3. OCHOBBI TEOpHUH TEIUIOBBIX MPOIIECCOB M MAIIWH : y4eOHOe mocooue s
By30B / H. E. Anexcannpos, A. 1. bornanos, K. Y. Koctun [u ap.]; mox pen. H. W.
[IpokoneHko. - 3-e uzn. , ucnop. - M. : BUHOM. Ha60paT0pI/I$I 3HaHuu, 2006. - ISBN
5-94774-379-5. - Tekct : HEIIOCPEACTBEHHBIM.

Y. 1. - 2006. - 560 c.

4. TepMmonHaMHYECKME CBOMCTBA BOALI M BOISHOIO Iapa: COPaBOYHOE
uznanue / M. I1. BykanoBuu. - 6-e u3a. - M.-bepnun : Mamruz-®EB, 1958. - 245 c.

5. Kynunos, B. A. Texnudeckas TepMoJIMHaMHKa : y4yeOHOe mocoOue s
By30B / B. A. Kyaunos, 3. M. Kapraiios. - 2-¢ u3j., uctp. - Mocksa : Beicil. 1ik.,
2001. - 261 c. : nin. - ISBN 5-06-003712-6. - TekcT : HENOCPEACTBEHHBIN.

5.2. UudopmanuonHoe odecrneyeHme

5.2.1. D1eKTpOHHBIC U HHTEPHET-PECYPCHI

r']l\/ﬁ'l)] HanmeHoBaHME 3JIEKTPOHHBIX U HHTEPHET-PECYPCOB Ccplika
1 | Dnekmponno-bubruomeunas cucmema «Jlamoy https://e.lanbook.com/
2 | Dnexmponno-oubauomeunasn cucmema «ibooks.ruy https://ibooks.ru/
3 | Dnekmponno-oubruomeynas cucmema «book.ruy https://www.book.ru/
4 | DHyuxnoneouu, cnosapu, CNpasoOYHUKU http://www.rubricon.com
5 | HHopman "Omxpuimoe obpaszosanue” http://npoed.ru
6 | Eounoe okno docmyna Kk 06pazosamenvHulM pecypcam http://window.edu.ru
7 | Hayuno-mexuuueckuti uenmp « AIIM» https://apm.ru/



http://www.rubricon.com/

5.2.2. Tlpodeccuonanbupie 06a3bl JaHHbIX / VH(pOpMalMOHHO-CIPaBOYHBIE

CUCTCMBbI
Ne |HammenoBanwue npodeccrnoHalIbHbIX 0a3
Anpec Pexxum noctyna
T/T1 JIAaHHBIX
1 |Poccuiickas HanmoHaabHas 6uoimoTeka [http://nlr.ru/ http://nlr.ru/

www.link.springe

2 |Ilmardopma SpringerLink www.link.springer.com rcom
3 |KubepJlenunka https://cyberleninka.ru/ thp s://cyberle
ninka.ru/
Hayynast »nextpoHHas  OuOimMoTeka 1 o
4 cLIBRARY RU http://elibrary.ru http://elibrary.ru
HanmonaneHas JIIEKTPOHHAs . .
5 SHGxoHoTeKa (HIE) https://rusneb.ru/ https://rusneb.ru/
6 |Texuuueckas OubaMoTEKA http://techlibrary.ru ?&tp //techlibrary.
7 |eLIBRARY.RU www.elibrary.ru www.elibrary.ru
8 |SpringerLink www.link.springer.com :ch(v)mhnk.sprmge
9 Enunoe OKHO JIOCTyTIa Khttp: Jwindow edu.ru/ http://window.ed
00pa3oBaTeIbHBIM pecypcam u.ru/
10 [®Dwusuka TBEPIOTO TENA journals.ioffe.ru journals.ioffe.ru
11 [«KOHCYIbTaHT ILTIOCY http://www.consultant.ru/ http://www.consu
5.2.3. JIunieH3noHHOe ¥  CBOOOJHO  pacmpocTpaHseMOe MPOrpaMMHOE
o0ecrieueHue JAUCIHHUITIINHBI
PexBu3uthI
Ne | HanmeHoBaHMe MPOrpaMMHOIO
Onucanue MOJATBEPKIAFOIIUX
n/n obecrieueHUst
JIOKYMEHTOB
3A0
Windows 7 Ilpodeccronansnas|Ilonp3oBarenbekas CodrJlaidnTpeiin
! (Starter) oTepalMOHHasE CHCTEMa Ne2011.25436 ot
28.11.2011 Hewuck.
1paBo. beccpouHo
[TakeT mporpaMMHBIX MPOTYKTOB ?CAO TainToeiin"
Office Standard 2007 Russian|cogepxarmuii B cebe o¢rJlaitnTpeiin
2 OLP NL AcademicEdition+ HEOOXOUMBIC ouCHBIE Ne21/2010 ot
04.05.2010 Hewncxko.
MPOTrPaMMBbI
paro. beccpouHo
1O nmns addexTuBHOTO OHNAMH-|CBOOOAHAS — JIMIICH3US
3 |LMS Moodle B3aMMOJICHCTBUS npenonaBatessi|Heuckn. pagBo.
M CTYJICHTA beccpouHo
Cucrema noucka wHGOpMaIH B Cpobonas  JMMICH3HA
4 |bpaysep Chrome Hewuckur. paBo.
CCTH MHTEPHET
beccpouno




Kommac-3D V13
Mopayns APM FEM

[TporpamMmMHOe oOecriedeHue st
TPEXMEPHOTO
JIOTIOJTHUTEIbHBIN
MIPUMEHEHUEM

MEXaHUYECKHX 3a7adax

3A0
"CodrJlaitaTperin"
Ne33659/KZN12 ot 04.
05 2012 Hewuckn. npaso.
beccpouno

MOJIETTUPOBAHUS,
MOIYJIb €
MKD B

6 |APM WinMachine

MKDO.

I[1IO nna mpoBeneHus pacdyera u
MIPOCKTUPOBAHUS MEXAHUYECKOTO
000py10BaHUS M KOHCTPYKIIUH B
001acTH  MAIIMHOCTPOCHHUS, B
TOM YHCIIE

OOO "HTLI "AIIM"
Ne2018.53027 ot
15.10.2018 Hewucxk.

¢ mupuMmeHeHHeM|mpaBo. beccpouno

7 |ANSYS

9JICMCHTOB

pecypca

10 nna aHanu3a HaNpsYKEHHO-
1e(OpMHUPOBAHHOTO

METOJOM KOHCYHBIX 3JICMCHTOB U
MMPOTrHO3UPOBAHUA

COCTOSAHHUA

KOHCTPYKIIHHI
PyKI JINILIEH3 U

OCTaTOYHOTI'O

8 [ACTPOT

pacucToB

ABTOM&THSHpOBaHHaH
ra3oTCpMOANHAMUYICCKUX

TypOOMaIIuH

CHCTEMA

KI2Y
SHEPreTUYECKUX

6. MaTepuajibHO-TeXHHUYECKOE oOecnnedyeHre U CIMILJINHbI

Haumenosanue Buga

HanmenoBanue yaeOHO#

y4eOHOU padOThI ayIUTOPHUU, [lepeueHnr HEOOXOUMOTO O0OPYIOBAHHS U
CHCI_II/IaHI/ISI/IpOBaHHOﬁ TCXHUYCCKHX CPCACTB 06y‘leHI/I$[
11ab0paTOpUH
Jlexuuu YuebHas ayTuTOpHs IS Crenmann3upoBaHHAs yueOHas MeOeb,
NPOBEJICHUSI 3aHATHI TEXHUUYECKUE CPENICTBA OOYYCHUs, CIyxKalue IJIs
nexiuonHoro tuna JI-517 npeicTaBieHnss  y4eOHOM  WH(OpMaIuu
Oonpuio  ayauTtopuu  (MyJIbTUMEAMWHBIN
MIPOEKTOpP, KOMIbIOTEp (HOYTOYK), OJKpaH),
JIEMOHCTpAIlOHHOEe 000pyAOBaHUE, Yy4eOHO-
HarJIsIIHBIE TTOCOOUS
[Ipaktuyeckue |YueOHas ayautopust ans| CnenmanusupoBaHHas — y4yeOHas — meOenb,
3aHATUA IIPOBEJICHUS 3aHATHUN| TEXHUYECKHE CpelIcTBa o0yueHus (Jocka
CEMUHAPCKOI0 TUNa,| aynuTopHas (2 mT.), KOMIBIOTEpHl B
TPYIIIOBBIX U| KOMIUIEKTE ¢ MOHUTOpoM (21 mT.), yueOHbIe
WHIUBUIYaIbHBIX TUTAKaThl ¢ U300pKEHUSIMU JeTalieil U y3710B)
KOHCYJIbTAIUH, TEKYIEro| u ap., JUTIEH3UOHHOE MIpOrpaMMHOE
KOHTPOJISI U MPOMEXYTOUHOU| obecreueHue
arrecranuu [[-514
CamocTtositenibHag |KoMmproTepHbIi Kiace ¢ Crienmanu3upoBanHas yueOHast mebenp Ha 30
pabora BeixonoM B Uutepuer B-600a | nmocamounsix  mect, 30  KOMIIBIOTEDOB,

TEXHUYECKHUE CpeAcTBa OO0y4YeHHs (MyJIbTUME-
JUWHBIA MPOEKTOp, KOMIBIOTEP (HOYTOYK),




9KpaH), BUJICOKAMEPHI, MPOrpPaMMHOE
obecrieueHue

CrneunanusupoBaHHas MeOelb, KOMIbIOTEpHAas
TEXHHMKA C BO3MOXHOCTBIO BbIX0oa B IHTEepHET
u obecnieuennem noctyna B JMOC, skpaH,
MYJIbTUMEIUNHBIN IPOEKTOP, IPOTPAMMHOE
o0ecrnieueHue

YuTtaapHbBINA 3a11
OUOIUOTEKU

7. Oco0eHHOCTH OPpraHM3alu 00Pa30BaTEIbLHOM AeATEeJbHOCTH IJIs JIUI C
OrpaHN4Y€eHHBIMHU BO3MOKHOCTSIMU 3/I0POBbSI U HHBAJIU/I0OB

JIuiia ¢ orpaHMYEHHBIMUA BO3MOXKHOCTSIMU 370poBbs (OB3) u MHBamMAbI UMEIOT
BO3MOXKHOCTh OECHPEISITCTBEHHO IEpeMeIaThcs U3 OJIHOTO Yy4eOHO-JIabopaTOpPHOTO
KOopIyca B JApPYroM, MOJHITHCS Ha BCE 3TaXU Y4eOHO-TaOOPAaTOPHBIX KOPIIYyCOB,
3aHUMATBCSI B YUYEOHBIX W UWHBIX IOMEIICHUAX C Y4YETOM OCOOCHHOCTEH
NCUXO(U3NIECKOTO PA3BUTHS U COCTOSTHUSA 37J0POBBSL.

Hns obyuyenus nury ¢ OB3 u MHBaNuAOB, WMEIOUIMX HAPYLICHHUS OIMOPHO-
JBUTATEJILHOrO anmnapara, 00ecleyeHbl yCIOBHs OECHpENnsITCTBEHHOTO JOCTYIa BO
Bce yueOHble nomenieHus. Mapopmanus o cnenuanbHbIX YCIOBUAX, CO3JaHHBIX IS
oOyuvatomuxcst ¢ OB3 u wuHBamMIOB, pa3MelleHA Ha cailiTe YHHMBEPCHUTETA
www//kgeu.ru. imeeTcst BO3SMOXXHOCTb OKa3aHWsI TEXHUYECKOM MOMOIIU aCCUCTEHTOM,
a TaKkXKe YCIIyT CypAONEepeBOTYMKOB U TU(PIOCYPIOTIEPEBOAUMKOB.

Jist aganTanuu K BocnpusaTuio uiamu ¢ OB3 u uHBanuaMu ¢ HapyleHHbIM
CIIyXOM CIPaBOYHOIO, Yy4eOHOro MmaTepualia MO JUCHUIUIMHE O0eCIeYrBaIOTCS
CJIEIyIOILUE YCIIOBUS:

- IS Ty4lI€d OpUEHTalN! B ay IUTOPHUH, IPUMEHSFOTCS CUTHAJIBI ONIOBEIICHUS
0 HayaJje W KOHIIE 3aHATHUSA (CI0BO «3BOHOK» IUILETCS HA TOCKE);

- BHUMaHHE CJIa0O0CIBIIIANIEr0o OO0yYaromerocsi TMPUBJICKAETCs IeJaroroM
KECTOM (Ha IJIEYO KIIAJETCS pyKa, OCYIIECTBIIAECTCS HEPE3KOE MOXJIONBIBAHNUE);

- pasroBapuBas C OOYYarOIIMMCS, MEJArOrM4ecKuii padOTHUK CMOTPHUT Ha
HEro, TOBOPHUT SICHO, KOPOTKHMH TMPEUIOKEHUSIMH, oOOecrneunBas BO3MOXKHOCTb
YTEHUS 1O rydoam.

KoMneHncauusi 3aTpyiHEHM pPEYEeBOrO0 M HWHTEIEKTYaJbHOTO Pa3BUTHS
cnabociblmanux 00y4yaromuxcsi IPOBOAUTCS MTyTEM:

- UCTIOJIb30BAHUSI CXEM, IMarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3ECHTAILIUMN C
TUIEePCChUIKAMU, KOMMEHTUPYIOIIUMU OTJIEJIbHbIE KOMIIOHEHTHI U300paKEeHNUS;

- peryJisipHOTO TMPUMEHEHMs YIpaXHEHUH Ha rpapuyecKkoe BbIJIEICHUE
CYILIECTBEHHBIX IIPU3HAKOB IIPEAMETOB U SIBJICHUI;

- obecrieyeHUs] BO3MOKHOCTH Il  OOydarollerocss IMOJIyYUTh aJpECHYIO
KOHCYJIBTALIMIO TI0 3JIEKTPOHHOM MTOYTE 10 MEPE HEOOXOIUMOCTH.

Jlnisg agantanuu K BocrpusaTHio sunaMu ¢ OB3 u uHBanumaMu ¢ HapyImeHusIMu
3peHus CIPABOYHOTO, y4eOHOoro, IIPOCBETUTENIHCKOTO MaTepuana,
IPEeTyCMOTPEHHOIO 00pa30BaTeIbHOM MPOrpaMMON MO BbIOPAHHOMY HaIpPaBJIEHUIO
NOJTOTOBKH, OOECIIEYMBAIOTCS CIIETYIOIINE YCIOBUS:



http://www.kgeu.ru

- BeJIeTCs ajanTtanusi opUIIMaIbHOTO caifTa B ceTH MIHTEpHET ¢ ydeToM 0coObIX
NOoTpeOHOCTEN MHBAIMIOB 10 3PEHUI0, 00ECTIEYNBACTCS HATMYNE KPYMHOMIPUGPTOBOM
CIpaBOYHOM MHGOPMAIIMH O PACTTUCAHUU YUCOHBIX 3aHSTHIA,

- Mearoru4eckrii  pabOTHUK, €ro coOecelHUK (Ipu HEOOXOAUMOCTH),
MPUCYTCTBYIOIINE HA 3aHSATUU, MPEACTABISIIOTCS 00YUYaAIOMUMCS, TIPA dTOM KaKIIbIi
pa3 Ha3bIBAEeTCs TOT, K KOMY TeIarOTHYECKHi pabOTHUK oOparaercs;

- ICUCTBUS, JKECThI, MEPEMEIICHHUS MEeNarornieckoro pabOTHHKA KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- meyatHas wuHGOpMaIMs MpeAocTaBiseTcss KpynHeiM mpudtom (ot 18
IIYHKTOB), TOTAJIHHO 03BYYHBACTCS;

- obecnieurBaeTcsi HEOOXOAMMbBINA YPOBEHb OCBEIIEHHOCTH MOMEILEHU;

- PEJIOCTABIISIETCSI  BO3MOXKHOCTh HCIIOJIB30BAaTh KOMITBIOTEPHI BO BpEMs
3aHSATHUH U MPABO 3aITMCH 00BSICHEHHH Ha TUKTOMOH (110 KETaHUI0 00yJarOITHUXCS).

dopmMa 1poBENECHUSA TEKyIIEM MW MOPOMEKYTOUHOM  arTecTaluy i
oOyyvaroruxcst ¢ OB3 u MHBaNHMIOB ONpEAeNIeTCs MeJarornaeckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHBbIM miaHoM. [Ipu HeoOxomumocTu obydaromemycs ¢ OB3,
WHBAIUY C YUYETOM WX WHAWBUAYATBHBIX MCUXO(MU3NIECKUX OCOOCHHOCTEH MaeTcs
BO3MOKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, MUCBbMEHHO Ha Oymare,
NUCHMEHHO Ha KOMIBIOTEPE, B (hOpME TECTUPOBAHUS U T.II., INOO MPEIOCTABIACTCS
JIOTIOJTHUTEIBHOE BPEeMsI JIJIsl IIOATOTOBKHU OTBETA.

8. MeTonnueckue pekOMeHAAIMM /Uil MpenojaBaTeseid Mo OpraHu3amuu
BOCIIMTATEJIbHOH Pad0OThI ¢ 00yYAKOIIMMHUCH.

Metoanueckoe obecnieueHre nNpouecca BOCIUTaHus O0yYarOIIMXCs BBICTYIIAET
OIHUM U3 ompeaenstomux (akTOpoB  BBICOKOTO KadecTBa 0Opa3oBaHMUSL.
[IpenogaBaTens By3a, AEMOHCTPUPYS BBICOKHHA MpodeccuoHaINU3M, 3SPYIHUIIHIO,
YEeTKYI0 TPaXKIaHCKYIO TMO3UIINI0, CAMOAUCIUIINHY, TBOPUECKUN MOAXO0/I B PEIICHUH
npodeCCUOHANIBHBIX 3aJlady, B XOJi¢ 00pa30oBaTEIbHOrO IIpolecca CIOCOOCTBYET
(bOopMHUPOBAHUIO TAPMOHUYHON JTMYHOCTH.

[Ipn peanuzanuu AUCHUIUIMHBI MPENOJIaBaTellb MOXET HUCIOJIb30BaTh
CJIEIYIOIME METO/Ibl BOCITUTATEIHHOU PaOOTHI:

- MeToAbl (hopMHpOBaHUS CO3HAHMS JIMYHOCTU (Oecena, AUCIYT, BHYLICHHE,
UHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, IpPUMEp, CAMOKOHTpPOJIb, pacckas, COBET,
yOexKIeHUE U Ip.);

- METOJIbl OpTaHHu3aIMN JEATEIBHOCTH W (OPMUPOBAHUS OIBITA MOBEACHUS
(3amaHue, OOIECTBEHHOE MHEHHE, IIearoruyeckoe TpeOoBaHHUEe, TMOpYyUYCHHE,
NpUyYeHHE, CO3/IaHNe BOCTIUTHIBAIOLINX CUTYallUl, TPEHUHT, YIIPAXHEHHE, U JIP.);

- METOJbl MOTHBAIMHU ACSITEIFHOCTH M MOBeAeHUS (0J00peHHe, MOOIIPEHHE
COLIMAJbHOW aKTMBHOCTH, TOPHIIAHWE, CO3JaHHME CUTyallMid ycIexa, CO3JaHHe
CUTYaIlu# JJIs1 SMOLMOHAILHO-HPABCTBEHHBIX TIEPEKMUBAHUI, COPEBHOBAHHUE U JIp.)

[lpn peanuzanuy OUCHUIUIMHBI  TMPENOJABaTeNb JODKEH  YYUTHIBATh
CJIeIyIOIME HAMIPaBICHUs] BOCIIUTATEIbHON JESTEIbHOCTH:

I'pasxcoanckoe u nampuomuueckoe eocnumarue:

- popMupoBaHHE y OOYYAIOIIUXCS IEIOCTHOIO MHPOBO33PEHHUS, POCCUICKOMN
UJIEHTUYHOCTH, YBOKEHUS K CBOEH ceMbe, 0OLIECTBY, FOCYAapPCTBY, IPUHATHIM B CEMbE U



00I1IeCTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIbTYPHBIM IIEHHOCTSIM, K HALIMOHAJIbBHOMY,
KyJbTYpHOMY M HCTOPUYECKOMY HACIIEAWIO, (OPMUpPOBAHUE CTPEMJICHUS K €ro
COXPaHEHUIO U Pa3BUTHIO;

- popMupoBaHKEe Y 00yUJaAIOIIMXCS aKTUBHOW TPAXKIAHCKOW MTO3UIINN, OCHOBAHHOMN
Ha TPAJWLMOHHBIX KyJIFTYPHBIX, JYXOBHBIX M HPABCTBEHHBIX LIEHHOCTSAX POCCHUMCKOIO
oOmiecTBa, JJs1 TOBBIIEHUS CHOCOOHOCTH OTBETCTBEHHO pEAM30BbIBATH CBOU
KOHCTUTYIIMOHHBIE IIPaBa U 00S13aHHOCTH;

- pa3BUTHE MPABOBOM U MOJIUTUYECKON KYJIbTYPhl OOYUAIOIINXCS, PACIIUPEHUE
KOHCTPYKTHUBHOI'O y4acTUsi B IPUHATHM PEIICHHM, 3aTParuBalolIMX HX MpaBa M
MHTEPECHI, B TOM YHCJI€ B Pa3IMYHbIX (OpMax caMOOpraHu3aluu, CaMOyIIpaBJIeHHUs,
0O0IIIECTBEHHO-3HAYUMOM €SI TeIbHOCTH;

- opMUpOBAaHHUE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JIMYHOCTH, MO3BOJISIFOIMX ~ NPOTUBOCTOATH  DKCTPEMU3MY, kcenohooum,
JACKPUMHMHALIMM 10 COLMAIbHBIM, PEJIUTMO3HBIM, pPACOBBIM, HAaIlMOHAJIbHBIM
OpU3HAKaM, MEXITHHUYECKON M MEXKOH(ECCHOHAIIbHON HETEepPNUMOCTH, APYyTUM
HETaTHUBHBIM COLIMAJIbHBIM SIBIICHUSM.

LlyxoeHno-npascmeennoe ocnumanue:

- BOCIIMTAaHWE YYyBCTBA JOCTOMHCTBA, YECTM W YECTHOCTH, COBECTIIMBOCTH,
YBAKEHHMS K POAUTEISIM, YUUTEISAM, JIFOASAM CTApLIErO IMOKOJICHHUS;

- popMHUpOBaHME TPUHLMUIIOB KOJJIEKTMBM3MAa M  COJMJAPHOCTH, JyXa
MUJIOCEPAUST U COCTpaJaHusi, NPHUBBIUKH 3a00TUTHCS O JIOJAX, HAXOMASIIHUXCSA B
TPYAHOM KU3HEHHOMN CUTYallUU;

- (popMUpOBAHUE COJIUAAPHOCTH U YYBCTBA COLMATBHOW OTBETCTBEHHOCTH IIO
OTHOULIEHUIO K JIFOJAM C OIPAHUYEHHBIMU BO3MOKHOCTSMU 30POBbsI, IIPEOIOJICHUE
MICUXOJIOTUYECKUX OapbepoB MO OTHOILIEHWIO K JIIOASAM C OTpaHUYCHHBIMU
BO3MOXHOCTSIMU;

- popMUpOBaHHE SMOLIMOHAIBHO HACBHIIIEHHOTO M JyXOBHO BO3BBILIEHHOTO
OTHOUICHUSI K MUPY, CIIOCOOHOCTH M YMEHHUs MEepeAaBaTh APYTMM CBOM 3CTETHUECKUIA
OIIBIT.

Kynvmypno-npoceemumensvckoe sochumanue:

- (popMHUpOBAHUE ICTETUUECKON KapTHHBI MUPA;

- popMHUpoOBaHUE YBAXKCHHS K KYJIBTYPHBIM IIEHHOCTSIM POJIHOTIO rOpojaa, Kpas,
CTpaHblI,

- OBBIIICHUE TIO3HABATEILHOM aKTHBHOCTH 00YYaIOIUXCSI.

Hayuno-obpazosamenvnoe socnumanue:

- popMupoBaHue Yy 00yYarOIINXCS HAYYHOI'O MUPOBO33PEHUS;

- popMHUpOBaHUE YMEHUS IOJy4aTh 3HAHUS;

- popMHUpOBaHNE HABBHIKOB aHaJM3a M CHHTE3a MH(GOpPMAIIMHM, B TOM YHUCIIC B
npodecCuoHaIbHON 00J1acTH.
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OueHouyHble MaTepuaibl MO AUCUHUILIMHE TepMOAMHAMHUYECKUE MPOILECCHI B
CTYMEHsIX TypOOMalIuH, IpeIHa3HAYCHHBI /Ui OIICHUBAHUS PE3yJbTaTOB OOyUCHHUS
Ha COOTBETCTBUE MHAUKATOPAM JOCTUKECHUS KOMIIETECHIIHNM.

OrneHnBanre pe3yabTaTOB OOYYEHHS MO0 MHUCIMIUIMHE OCYIIEeCTBISCTCS B
pamkax Tekyiiero koutposs (TK) u mpoMexxyTouHOH arrecTaiyu, MpOBOAUMBIX MO
oaybHO-perTuHroBoit cucreme (bPC).

1.TexHosiornuyeckasi Kapra

Cemectp
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Pasaen 1. « OCHOBBI TK1 15-
15 | 0-15 15-30
TEPMOJUHAMUKH » 30
Tect niy NUCHMEHHBIA OMTPOC 7
3ammra 1abopaTopHOi paboTHI 4
OTueT 1Mo caMOCTOATENIEHON 4
pabote
Paznen 2. TK2 15-
15 [0-15 15-30
«TemiomaccooOMeH » 30
TecT Wiy NMCbMEHHBIA OIIPOC 7
3amuTa 1a60paTOpHOI pabOTHI 4
BeinonHeHre MHIUBUTY aITbHBIX 4
3ajaHuil (pedepaton)
IIpome:kyTouHas aTTeCTAMA oM
0-45
(3auer, 3x3amen, KII, KP)
3ajanue NMpoMeKyTOUHON 0-15
aTTecTaluu
B nucemenHo# ¢popme o
0-30
ouneTam

2. OueHoYHbIe MATEPUAJIBI TEKYLIET0 KOHTPOJISA U IPOMEKYTOYHOM aTTeCTaluH
[IIxana o1eHKH Pe3yabTaTOB O0OYUCHHUS MO AUCIUILINHE:

YpoBeHb chopMUPOBAaHHOCTH
3araHu- MH/IMKATOpa KOMIETEHINH
. . Huxe .
Koz Kon POBAHHbIC Boeicoknit | Cpennuit Husknii
KOMIIe- | HHAMKATOpa pEe3yJIbTATHI CpeaHero
TEHIMN | KOMIIETEHIMA | 06YIEeHUATIO |17 g5 1o 100/ ot 70 no 84 | ot 55 10 69 | oT 0 110 54
JUCLIUIINHE
[Ixana oneHUBaHUS




HEYI0B-

YIIOBIIET-
OTJINYHO XOPOIIIO sopuTennHo | ETBOPHA-
P TCIIBHO
3a4TEHO HE 3a4TEHO
3HATh:
3HAeT SHacT sHact
F— usnyeck | U3MYECK | He 3HAET
1€ OCHOBBI | N€ OCHOBBI | (pU3HUECK
1€ OCHOBEI
51 H ne
" MaTeMaTu | MaTeMaTd | OCHOBBI U
Marematn YECCKHUC yeckKue MaremMaTtu
buznueckue YECKHE MOTEITH MOJTEITH JeCKHe
MaTEMAaTHYCCKHU IMpOLECCOB Hpeo6pa30 Hpeo6p2130 MPOLIECCO
e MOJEIH | IpeoOpa3o | panus BAHIS B
oponcccoB BaHU:A SHEPruu B SHepruM B npeobpas
npeoOpa3oBaHus | SHEPTUH B | MApoTypo napotyp6 OBaHUs
SHEPruu B | mapoTypO | UHHOH MHHOM SHEPTUH B
napoTypOMHHON | MHHOM YCTaHOBKE yCTaHOBKe napotypo
YCTAaHOBKC M €€ | yCTaHOBKE | M €€ - ce UHHOM
SIEMEHTaX, u ee | dIemMeHTax o TeMEHTAX YCTaHOBK
HPOLIECCHI, SIIEMEHTaX | > cuee
pOTEKaroLKe B | | MIPOLIECCHI, ’npoueccm DJIEMEHTA
MPOTOYHOU npouecce, | POTEKAI0 IPOTEKAI0 %
4acTu TypOUHBI | IPOTEKAIO TIHE B TIporecee!
e B IpOTOYHO | LINE B,
HDOTOYHO 1 yacTu MPOTOYHO | MPOTEKAKO
Up ac TypOWHBI, |  YacTH | mue B
H  4YacTu
JIOIYCKAaeT | TypOWHBI, | IPOTOYHO
[IK-3 IIK-3.1 .
Typ6HHH HC3HAYUTC JOITyCKaeT 1 9aCTu
B IOJHOM | 4 pvre rpy0ble TypOUHBI
o0BeMe
OH_H/I6KI/I OH_H/I6KI/I
YMETh:
yMeeT yMeeT oot
PacCUMTEl | haccupTel y
BATE BATL paccuuThl | HE yMEeT
OCHOBHBIC OCHOBHBIE Ba;B BHEL E:;E[H/ITBI
- PpacCcCUUTHIBATH | IApaMETp rmapamMeTp 1(_);; ;)MeT © OCHOBHBIC
OCHOBHEIE bl Bl b p
Bl napamerp
napameTpbl TEPMOJMH | TEPMOANH
TEPMOJIUH | bl
TEpPMOJIMHAMUYE | AMHUUECKH | AMUYECKHU
aMUYECKH | TEPMOJUH
CKHMX MPOIIECCOB | X X X AMUYCCKH
B IIAPOBBIX | IPOIECCOB | ITPOLECCOB MPOLIECCOB | X
B IIApOBEIX
TypOuHaxX B MAPOBBIX ; 6pI/IHaX B MIAPOBBIX | MPOLECCO
TypOunax, Il}fﬁ J TypOHWHax, | BB
HE He31¥aqme JIOMYCKaeT | MapoBbIX
AomycKaer NEHBIC rpyOsie TypOuHax
OIIHO0K OILIINOKU
OIINOKH
BJIAJICTh:
HaBBIKAMH BIIafceT BIIaficeT BIaAceT HE
BBIIIOJTHECHHUS HaBBIKAMH | HaBBIKAMH | HABBIKAMU | BJIaJICET
pacueToB 110 | BRIMOJIHEH | BBIIOJIHEH | BHINOJNHEH | HAaBBIKAM




ONpPEIETICHULIO ust usi ust "
OCHOBHBIX pacueToB | pacueTOB | pacueToB | BBIIIOJIHEH
XapaKTEePUCTUK | O no o us
TEUCHHUSI B | OIIpEJIEJICH | ONPEJIENICH | OMpPEEIeH | pacueToB
IIPOTOYHOU UI0 UI0 U0 o
YacTH TYpPOMHBI, | OCHOBHBIX | OCHOBHBIX | OCHOBHBIX | OTIpejenie
a TaKKe | XapaKTepH | XapakTepH | XapakTepHu | HUIO
nokasarenei CTHK CTHK CTHK OCHOBHBIX
SKOHOMHUYHOCTH | TE€YCHHUS] B | TEUEHUS B | TEUEHUSI B | XapakrTep
U HAJACKHOCTU | IPOTOYHO | MPOTOYHO | MPOTOYHO | UCTHUK
napoTypOMHHBIX | 1 yacTu |1 4wacTu | I 4acTu | TeUYeHHS B
YCTaHOBOK TypOuHBI, | TypOHWHBI, | TYpOWHBI, | IPOTOYHO
c a TaKXke |a Takke |a Takke | M  yacTu
UCIIOJIB30BAHUE | TTOKa3aTeNl | MOKas3aTen | IMoka3aTea | TYpOWHBI,
M el e el a  TaKxke
CICHHAIIUSUPOB | 5kOoHOMHMY | SKOHOMHY | SKOHOMHY | IOKa3aTel
annoro 10 HOCTM W | HOCTH W | HOCTH W | €
HAJIS)KHOC | HAJIEKHOC | HAJIEKHOC | SIKOHOMUY
™ ™ TH HOCTH H
napotypd | mapotypd | mapoTypO | HaAEKHOC
WHHBIX WHHBIX WHHBIX ™
YCTAaHOBOK | YCTAaHOBOK | YCTaHOBOK | apoTypO
c c c WHHBIX
WCTIOJIb30B | HCIOB30B | UCIOIb30B | yCTAHOBO
aHueM aHueM aHuEeM K
CIIELUAIN3 | CIICLMANINA3 | CTIELHANIN3 | ¢
UPOBAHHO | UPOBAHHO | UPOBAHHO | KCHOJB30
ro [10 B Tro HO, Iro HO, BaHUEM
MOJTHOM JOITyCKAa€T | DOMYCKAET | crieruainy
o0bemMe HE3HAUNUTE | rpyOBIe 3MPOBaHH
JIbHBIC OITMOKH oro I1O
OIMOKH

OI_[CHKa «OTJIMYHO» BBICTABJISICTCA 34 BBIIIOJHCHHUC PACUCTHBIX pa60T B

CeMecTpe; TECTOBBIX 3aJaHui; TIJIyOOKOe€ IMOHUMaHUE TEePMOIUHAMUYECKUX
MPOIIECCOB, TMPOUCXOJAIIMX B  CTYNEHSAX TMAPOBBIX TYpOWH, TIOJHBIE U
CoJIep)KaTelIbHbIC OTBEThI HAa BOMPOCHI OmiIeTa (TCOPETHUECKOE M IPAKTHUYECKOE
3aJ]aHuUE);

OlleHKa «XOPOoII0» BBICTABISCTCS 3a BBIMIOJIHEHHUE pPACYSTHBIX pabdoT B
CEeMECTpe; TECTOBBIX 3aJaHUM; TMOHMMAHHE TEPMOJMHAMHUYECKUX ITPOIIECCOB,
MPOUCXOMSAIINX B CTYNEHSX TMAapOBBIX TYpOWH, OTBETHI Ha BOIPOCHI Owmiera
(TeopeThuecKoe WIH MPAKTUYECKOE 3aJaHue);

OlleHKa «yIOBJIE€TBOPUTEJIbHO» BBICTABIISETCSA 32 BBIMOJHEHHE PACUETHBIX
paboT B ceMecTpe U TeCTOBBIX 3aJIaHU;

OlleHKa «HeyA0BJeTBOPHUTEIbHO» BBICTABIISICTCS 3a CJa00€ M HEIMOJHOE

BBITIOJIHEHUE PACUYETHBIX pabOT B CEMECTPE U TECTOBBIX 3aJIAHUN.

3. IlepeyeHb OLICHOYHBIX CPEACTB



Kparkas xapakTepucTuka OLEHOYHBIX CPEJICTB, UCIIOJIb3YEMbBIX MPHU TEKYIIEM
KOHTPOJIE YCIEBA€MOCTH U TMPOMEXKYTOUYHOW aTTecTalud OO0yd4aromerocs Io

JUCLIATILIAHE:
HaunmenoBanue
OnucaHue OIEHOYHOIO
OLIEHOYHOT'O Kpatkas xapakTeprucThKa OIEHOYHOI'O Cpe/ICTBa cpecTBa
CpeaCTBa p
Ompoc no 3HaHHEe OCHOBHBIX ITOHATHH [lepeuenn
pasnenam TeMBbI/pa3iesna/IuCIUTUITIHBI ompeeneHui
(TeMam) OCHOBHBIX TTOHSITUIA
TEMbBI/TUCUIHITIHHEI
CpencTBo OIEHKA YMEHHSI NPUMEHSTh IOJyYEHHbIE
TEOPETHYECKUE 3HAHMUS B TPAKTUYCCKON CHUTYaIIHH.
[IpakTueckoe Kommuiekr 3anau n

3ananue (113)

3ajiaHye HaIpaBJICHO HA OLIEHUBAaHUE KOMIIETEHLIUM MO
JNUCHUIUIMHE, COJECPKUT YETKYI0 HWHCTPYKIMIO TI0
BBIIIOJIHEHMIO UJIM aJITOPUTM JICUCTBUI

3aJaHUuN

PacuetHo-
rpaduueckas
pabota (PI'P)

CpenctBo MpoOBEpKH YMEHUH MPUMEHSTh MOJyYeHHBIE
3HaHUSA T10 3apaHee OIPENEICHHON METOIMKE IS pele-
HUS 337a4 WK BBINIOJIHEHUS 3aJaHUN MO pas3jeny WiIH
JIMCLUILIMHE B LIEJIOM

KomimiekT nanuBu-
TyaJIbHBIX 3aJaHUI
u1a BeIoIHeHusa PI'P

4. Ilepeuennb

KOHTPOJIBHBIX 3aJaHuM HJIN

HHBIC

MAaTepHUAaJIbl,

Heo0XoaAMMbIe VISl OLEHKH 3HAHWil, YMEHMA M HABBIKOB, XapaKTepPHU3YHOIINX
Tanbl POPMUPOBAHUSA KOMIIETEHIMH B Mpo1ecce 0CBOCHUS TUCHUILIMHBI

[IpumepHBIii IepedeHb BOMPOCOB ISl MOATOTOBKU K auddepeHmpoBaHHOMY 3adeTy (1o

JTUCITUTIINHE )

1. [TapameTpsl cOCTOSIHUS — TEMIIEPATYPa, AABJICHUE, YACIbHBIN 00bEM.

2. YpaBHEHHE COCTOSHUS UAEAIBHOTO rasa.

3. TepMoanHaMu4YeCcKuil mporecc.

4. OYHKIUU COCTOSHUS — BHYTPEHHSIS SHEPTHsl, paboTa paclIupeHus, TeIuioTa.

5. TennoeMKoCTh ra3oB.

6. IlepBblii 3aKOH TEPMOAMHAMHUKH.

7. CMmecH ra30B, 3aJaHA€E COCTaBa CMECH MACCOBLIMHA M OOBEMHBIMU TOJISIMH.

8. DOHTponus.

9. 30x0pHBIH, N300apHBII, N30TEPMUUECKUH, aa0aTHBIN, TOTUTPOITHBINA MPOIIECCHI.

10. TepmonnHaMU4eCKUE TUArPaMMBI.

11. O6parumbie 1 HEOOPATUMBIE TIPOLIECCHI.

12. Bropoii 3aK0H TEpMOJUHAMUKH.

13. Hukun 6sicTporo cropanus (kaporoparopuoro [IBC).

14. [{uka MeJIeHHOTO cropaHust (AU3es), UK CMEIIaHHOTO CTOPaHMSL.

15. ki ra30TypOMHHON YCTaHOBKH.

16. 3akon @ypwe. TemneparypHoe mnose. I'paauent temmneparypsl. KoaddummeHnts
TEIUIONPOBOAHOCTH U TEMIIEPATYPOIPOBOAHOCTH. TEII0BOM MOTOK.

17. I'panuunble ycnoBus. TeIUIONPOBOAHOCTh NPU CTALMOHAPHOM M HECTALMOHAPHOM

pexumMax.

18. TermmonpoBOAHOCTH MJIOCKOW U HMJIMHAPUYECKON CTEHOK.
19. PerynupoBaHyie HHTEHCUBHOCTHU TEIUIONEPEIAUH.

20. HecranmonapHas TEIIOMPOBOAHOCTD.

21. 3akon Hetorona-Puxmana. Kosddumment remmoornaun.




22. PexxuMbl ABMKEHUS KUAKOCTH. [ MAPpOIMHAMUYECKHUI U TETJIOBOM MOTrPAaHUYHbIE CIIOU.

23. OcHoBbl Teopuu noaoous. KpurepuanbHble ypaBHEeHHs, 0000IEHIE ONBITHBIX JaHHBIX
Ha OCHOBE TEOPHH MOT00MS.

24. Tenootnava npy cBOOOTHON M BBIHYXI€HHON KOHBEKIMHU. TeIooTnaya npyu KUIeHUH
Y KOHJICHCAIUH.

25. 3aKOHBI TEIJIOBOTO U3TyUYEHUS.

26. JIyuucThlii TerI000MEH MEXIy TelaMH, SKpaHupoBaHue. M3mydyeHue ra3oB U napos.

27. Ilponeccsl CI0KHOTO TEMI000MEHa.

28. Tunbl TEMI000MEHHBIX alapaToB.

29. PacueTHble ypaBHEHMsI pEKYNIEPAaTUBHBIX allapaTos.

30. KoHCTpYKTOpCKUI M TOBEPOUYHBIN pacyeThl TEMIIOOOMEHHBIX alnapaToB.

31. ®usnyeckue CBOMCTBA KUIKOCTEN. 3

2. I'mppocratuka. J[aBieHue )KxUIKOCTH Ha CTEHKHU.

33. YpaBHenue beprymm.

34. VcteueHue )KUIKOCTH Yepe3 OTBEPCTUA U Hacaaku. Pacxonomep.

35. KaBuranus. ['uapasianueckuii yaap B TpyOax.

36. I'mapaBnuyecKkue CONPOTUBIICHHUS.

37. I'mapaBandeckuil pacuer TpyOOnpoBOIOB.

38. CkopocTh 3ByKa B rasze, unciio Maxa. 3

9. YpaBHenue sHeprun. Kpurnueckas 1 MakcUMalbHasi CKOPOCTb rasa.

40. Cps3p ckopocTH ra3a ¢ ceueHueM noroka. Como Jlasass.

41. be3BuxpeBoe U BuxpeBoe TeueHue. L{ukionHble annaparsl.

42. Kputepuu noaodus, MOAECIUPOBAHKE B THAPOTa30IMHAMUKE.

43. IlorpanuyHblii ciol, ero pacuer. OTpbIB MOrPAaHUYHOIO CJIOSl, CONPOTHUBIICHHUE IPU
OTPBIBHOM OOTEKaHHH.

44. PacnbimuBanue xxugkoctei. Audgys3oppl. D:KeKTOpHI.

TurnoBsie BONPOCHI K OMPOCY
1. IlpeameT TEXHUYECKOW TEPMOJIUHAMUKH U €€ 3a]a4Hl
OtBer: Texuuyeckas TepMOJAMHAMHKA — pas3lell TEPMOJWHAMUKH, 3aHUMAOIIMICS

MPUJIOKEHUSMH 3aKOHOB TEPMOJAMHAMMKHM B TEIUIOTEXHUKE. TEeXHUYECKass TEPMOJAUHAMUKA
3aHUMAETCsl pa3pabOTKOW TEOPUH TEIUIOBBIX JBUTATENEH W YCTAHOBOK TaKHX, KaK JBUTATEIH
BHYTPEHHETO CropaHus, MapoBble W Tra3oBble TypOWHBI, PEAaKTUBHBIE U paKETHbIC IBHUTaTEINH,
XOJIOAWJIbHBIE M KOMIIpECCOpHble MamuHbl. Ha ee ocHoBe (OpMHUpPYIOTCS METOABI MPSIMOTO
npeoOpa3oBaHusl TEIIOTHl B DJEKTPUUECKYIO JHEPIrHI0, MPOBOAHUTCS aHamu3 dS()(PeKTUBHOCTH
TEPMOJAMHAMHYECKUX IIMKJIOB, TPOIIECCOB TEIJIOOOMEHAa, M3Yy4aroTCsd TEPMOJNHAMUYECKHE
CBOMCTBA pa3IMYHBIX BEIIECTB, 3AKOHOMEPHOCTH TEIJIOBOTO JIBHXKEHHS U JIp.

2. JIBa MPUHIMITHAIEHO PA3JIMYHBIX HAMPABJICHUS HCIIOJIb30BAHHS TETUIOTHI

Oteet: PaznmuyaroT aBa MPUHIUIHUAIBHO PA3IMYHBIX HANPABICHUS HWCIOJIB30BAaHUS TEIUIOTHI —
JHEPreTUYeCKoe M  TEeXHOoJormdyeckoe. IIpW  HDHEPreTM4eckoM  HCIOJIb30BAaHUM, TEIUIOTA
npeoOpasyeTcsi B MEXaHHYECKyl0 paldoTy, ¢ TOMOIIBI0 KOTOPOH B TIeHepaTopax CoO3daeTcs
AJIEKTPUUECKAsT SHEPrusi, yJA0OHas s Tepelayd Ha paccTosHHE. TemioTy MmpH 3TOM TOJIy4aroT
C)KHTaHUEM TOIUIMBA B KOTEJIBHBIX YCTAHOBKAX WIIM HETIOCPEICTBEHHO B JBUTATEISIX BHYTPEHHETO
cropanus. [Ipy TEXHOJIOrMYECKOM — TEIJIOTa MCIOJIB3YEeTCS JUIS HAINPaBICHHOTO W3MEHCHUS
CBOWMCTB PA3JIMYHBIX TeJ (pacCIUIaBIICHUS, 3aTBEPACBAHMS, H3MCHECHHS CTPYKTYPbl, MEXaHUICCKHX,
(bU3UIECKUX, XUMHUECKHX CBOWUCTB).

3. HepaBHOBECHBIN 1 paBHOBECHBIN MPOLIECCHI
Otsert: IIpouecchl nensTcss Ha paBHOBECHBIE M HEpaBHOBECHbIE. Eciy mpu mpoTekaHuu mpoiiecca
pa3iNyHbIe YacTH CHUCTEMbl HMMEIOT OTJIMYAIOUIMecs CBOMCTBA, TO CHUCTEMa HE HAaXOJIUTCS B
COCTOSIHUM PaBHOBECHUSI M TIPOLIECC HA3BIBAETCS HEPABHOBECHBIM. JleWCTBUTEIIbHBIC MPOLECCHI,



IMPOTCKAOIIUC C KOHCYHBIMH CKOpPOCTAMHU, BCCraa HCPaBHOBCCHBI. PaBHOBECHEIM
TepMOlII/IHaMI/I‘ICCKI/Iﬁ IMPONIECCCOM HA3bIBACTCA B TOM CJIydac, €CJIM MPOTCKACT HACTOJIBKO MCIJICHHO,
YTO B CUCTEME B KaXKIbIii MOMEHT BPEMCHH YCIICBACT YCTAHOBUTLCSA PABHOBCCHOC COCTOSIHUC.
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