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AHHOTAIIUSA

padoyeil nporpaMmmbl yueOHoi gucuuiuinabl 51.0.36 «Temomaccooomen» st
NMOATrOTOBKH 0akajaBpoB no HanpasjaeHuio 13.03.01 «Tenno3nepreruxka u remn-
JIOTEXHUKA)», HANIPABJIEHHOCTb «JHeproodecnevyeHne npeInpusaTHii, TenjoBble
U TeXHHYECKHe CHCTEMBbD)
Heab ocBOCHUSI AUCHUIJIMHBI HAYYUTHCS:

— O3HAKOMHTH CTYJIEHTOB C TEOPETHYECKUMHU W MPAKTHUECKUMHU 3HAHUSIMU
JIOTUYECKOTO M a0CTPaKTHOT'O MBIIIJIEHUSI C MPAKTHUUECKOW peanu3alueil ee comaep-
YKAHUS;

— pa3pabaThIBaTh C MCHOJB30BAHUEM HH()POPMAIIMOHHBIX TEXHOJOTUN METO-
JIbl B 00JIACTH TEIJIOMacCOOOMEHa, MOCTPOEHHBIX Ha HOBEHIIMX JOCTHXKEHUSIX HAYKH
U TEXHUKU;

MecTo AUCHUIIMHBI B Y4eOHOM IIaHe: JUCIUIUIMHA BKIIIOYEHA B 00s3a-
TEJIbHYI0 YacTh Y4eOHOTO IUIaHa 1o HarpabiieHuto noarotoBku 13.03.01 «Temo-
HHEPreTUKa U TEeIJIOTEXHUKA.

TpeGoBanusi K pe3yJibTaTAM OCBOEHMS JMCHMILIMHBI: B pE3yJbTaTe OCBOE-
HUS JUCHUIUTMHB opMupyroTcst cienytone komnereHuu: OIMK-3 (uHmukaTopsr
noctuxenust komnereHunii OIIK-3.3); OIIK-4 (MHAuMKATOpBI TOCTHUKEHHSI KOMIIE-
teniuit OI1K-4.6, 4.7).

Kparkoe conepxkanne IMCUMIVIMHBI: OCHOBHBIE MOHSATHUS U ONpPEACICHUU
Ter1000MeHa, COoCOObI PACIIPOCTPAHEHUS TEIJIOTHl B MPOCTPAHCTBE, TETLIOMPOBO/I-
HOCTb, KOO(PPUIIMEHT TETUIONPOBOAHOCTH, KOHBEKIINS, U3TyYEHHE, 3aKOH TEeIIONPO-
BogHOCTU Dyphe, cTallMOHAPHAs U HECTAlIMOHAPHAs TEIUIONPOBOAHOCTD, AU depeH-
[[MaJbHOE ypaBHEHHUE TEIIONPOBOJHOCTH, KOHBEKTUBHBINA TemI000MeH, nuddepeH-
[[MaJbHOE YpaBHEHHE KOHBEKTUBHOI'O TEINIOOOMEHA, IMHAMUYECKHUI U TEIIOBOM Mo-
IpaHUYHBIE CJIOU, YPAaBHEHUE TEIUI00TAauM HbIOTOHA, OCHOBBI TEOpUHU MO00US U €€
npuUMeHeHue Jyisi 0000IIEeHHs ONBITHBIX JIAHHBIX MO KO3(PGUIMEHTaM TeIUIO0TIauH,
TEIJIO0TAa4a MpPU BBIHYXJACHHOW M €CTECTBEHHOM KOHBEKIWU, KUTIEHUHU, KOHJEHCAa-
MU, U3JIyYeHHUE, TEIUIoNepeaada yepes MIOCKYI0 U HUIUHIPUYECKYIO CTEHKH, KO3(d-
GuIMeHT Teronepeaadyn, KpUTUYECKUN TUaMeTp TeIION30JILMH, Terlonepenadya B
TEIJIOOOMEHHOM arapaTe, THUIbl TEIUIOOOMEHHBIX allllapaToB, CXEMbl JIBH)KECHUS
TEIJIOHOCUTENIEN Yepe3 peKylnepaTUBHBIN TEINIOOOMEHHHK, CPEIHsSA Pa3HOCTh TEM-
nepatyp B TEIUIOOOMEHHOM armapare, MHTeHCHU(UKaIMs TermIo00MeHa, TEeIIOBOU
pacueTr TermjI00OMEHHHKA, OCHOBHBIE MOHSTHS MacCOOOMEHa, MacCOOOMEHHBIE Mpo-
neccsl, updysus, 3akon nupdysun Ouka, guddepeHunansHoe ypaBHenue nupdy-
3UM, KOHBEKTUBHBI MaccooOMeH, nuddepeHianibHoe ypaBHEHHEe KOHBEKTHUBHOTO
MaccooOMeHa, AU y3MOHHBIA MOTrpaHUYHBIA CJIOW, MaccooTnaya, KpUTepuaibHbIe
ypaBHEHUSI KOHBEKTUBHOTO MaccOOOMeHa, (pa30BOE€ KOHIIEHTPAIIMOHHOE PAaBHOBECHE,
Macconepeaya B cucteMax 0e3 TBepioi ¢a3bl U B CUCTEMAX C TBEPOM (azoi.

OO0wmasi TPy10€eMKOCTh TUCUMILIMHBI: 6 3a4. equHuIlbl (216 gaca).

IIpomMe:KyTOYHBIH KOHTPOJIb: KypcoBas paboTa, HK3aMeH.

1. lleab ocBOEHUS UCHUIIJIMHBI

Henbto ocBoenus aucuumuimabl b1.0.36 «TemmomaccooOMeny siBisieTcs: Gop-
MHPOBaHHE Y O0YYaIOIIUXCsl KOMITIETEHITUH, 00eCIeurnBaIOINX CIIOCOOHOCTb K:



— HaBbIKaM IIPUMCHSITH COOTBCTCTBYIOH_II/Iﬁ @HSHKO-M&TCM&TH‘{CCKI/II‘/JI allria-
par, METOAblI aHAJIW3a U MOACIIMPOBAHUSA, TCOPECTUUCCKOIO M I3KCIICPUMCHTAJIBHOT'O
HCCJICIOBAHUS IIPU PCIICHUN HpOCl)eCCI/IOHaJ'IBHBIX 3agay,

— CIOCOOHOCTH JIEMOHCTPUPOBATH MPUMEHEHHE OCHOBHBIX CIIOCOOOB IOJY-
YeHHsi, MpeoOpa3oBaHusi, TPAHCIIOPTAa U MCIHOJb30BaHUS TEIUIOTHl B TEIMJIOTEXHUYE-
CKHMX YCTAaHOBKAax M CHUCTEMaXx;

— TOTOBHOCTHM K IPOW3BOJICTBEHHO-TEXHOJIOTHUECKON TpodeCcCHOHATBHOM
JESITEIbHOCTH C MCIIOIb30BAaHHUEM COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB MOATOTOBKH
KOHCTPYKTOPCKO-TEXHOJIOTUYECKON JOKYMEHTAIlMU, HH()OPMALIMOHHBIX TEXHOJIOTHH,
coBpeMeHHBIX 1uppoBeIXx HHCTpYMeHTOB Kahoot, Moodle, Fotor, SimInTech, B Tom
gyciie 00pabOTKH M UHTEPIPETalud UHPOPMAIMH C TMOMOIIBI0 COBPEMEHHBIX MPO-
rpaMMHBIX TIpoaykToB Excel, Power Point m ocymiecTBieHHH KOMMYHUKAIUU TO-
cpeactsoM Webinar, Zoom, Mentimeter.

2. MecTO IMCHUILUIMHBI B y4e0HOM Mpouecce

Hucrumnaa «TemmomaccooOMen» BKIIIOYEHA B 00S3aTEbHBINA MEPEUEHb JTUC-
IUTUINH y9eOHOTOo 1iana obs3aTenpHor yactu 6moka b1.0.36 MucrunmHa «Termo-
MaccooOMeny» peamsyercs B coorBeTcTBuM ¢ TpedoBanusmu ®I'OC BO u YuebHoro
miaHa o HanpasyieHuto 13.03.01 «TeruosHepreTrka U TEIIOTEXHUKA», HAIIPABJIEH-
HOCTh «JHeprooOecrneyeHue NpeanpusiTUi, , TENJIOBble U TEXHUYECKHE CHCTEMBbD».
CornacHo yueOHOMY IJIaHYy U3Y4YaeTCsl B LIECTOM CEMECTPE.

lIpedwecmgyrowumy oucyunaunamy SIBISIOTCS Kypebl: TexHUYecKas TepMo-
nuHamuka (3 kypc, 5 cemectp), OCHOBBI BOJONOATOTOBKH (3 Kypc, 5 cemectp),
HaueprarenbHas reomeTpus U uHxeHepHas rpaduka (2 kypc, 3 cemectp), TeopeTu-
yeckas MexaHuka (2 kype, 3 cemectp), [Ipuknannas mexanuka (2 kypc, 4 cemecTp).

Conymcmeyowumy oucyuniunamy SBISIOTCS Kypcesl: IIpouecchl n anmapatsl
(3 xypc, 5 cemectp), [Ipumenenue ternotel B AIIK (3 kypce, 5 cemectp), cTounuku
¥ CUCTEMBI TeIUTOCHAOXKEeHUSI mpeanpusaTuii (3 Kypc, 5 cemectp).

Hucuunnuna «TermnomaccooOMeH» sBISETCS OCHOBOMOJAraomei 1 u3yde-
HUS CIEIYIOMUX AUCHUIUIHH: TernoMaccooOMeHHOe 000pyAoBaHKe IpeanpusTuii (4
Kypc, 7 cemectp), cTouHMKH U cCUCTeMBI TEIUIOCHAOKeHus npeanpusituii (4 xypc, 7
ceMectp), CucTeMbl OTOIUIEHHS] M BeHTWISIIUU (4 Kypc, 8 cemectp), llpumenenue
teroTel B AIIK (4 kypce, 7 cemectp).

Oco0eHHOCThIO AUCHUIUIMHBI « TermnoMaccooOMen» SIBISIETCS TO, 4TO cPopMu-
POBaHHbIE KOMIETEHIIMU y 00YyYaIOlUXCsl Ha MPEIIIECTBYIONIMX Kypcax BIMSIOT Ha
OCBOEHHME KOMIETEHIIUN 00yYarOIIUMHUCS 110 JAHHON JUCIUILIMHE.

Pabouas nporpamMma aucuuIinHbl « TernaomMaccooOMen» JJ1si MHBAJIUAOB U JIUIL
C OrpaHMYEHHBIMH BO3MOXKHOCTSMH 370POBBsI pa3padaThiBaeTCsl MHAMBUAYAIBHO C
y4eTOM OCOOCHHOCTEH MCUXO(PU3UIECKOTO PA3BUTHS, HHIUBUAYATHHBIX BO3MOXKHO-
CTeH U COCTOSIHUS 3J0OPOBBS TAKUX 00YUArOIIUXCS.




3. Ilepevyenb MIaHUPYEMBIX Pe3yJbTATOB 00y4YeHNs AUCHUILIIUHE, COOTHE-
CEeHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHUS 00pa30BaTeJIbHOI NMPo-
rpaMMbl

W3ydyenne naHHOW y4yeOHON IUCHMILIMHBI HAMPABICHO Ha (POpPMHUpPOBAHHUE Y

00y4aromuxcsi KOMIETEHIIUH, B TOM 4YKcie HU(PPOBBIX, MPEACTABICHHBIX B TaOIHIIE
1.



TpeGoBanus Kk pe3yJIbTaTAM OCBOCHHS Y4eOHOW JUCHUIITIHMHBI

Taomuna 1

No Kon Conepxanue | Ve e B pesynbprare nuzydeHus yueOHON AUCITUIUTMHBI 00yJIaroNTuecs JOJKHBI:
KOMIIe- | KOMITETCHIUHU (KUu eé N

n/m TEHIUI 3HATh YMETh BIIQJICTh
TEHIIUN YaCcTH)

1. |OIIK-3 |Cnocoben mnpumensars|OIIK-3.3 XUMUYECKHUE INPOLECCH] | IIPUMEHATh OCHOBHBIE 3aKO-| METOJaMU IPUMEHEHUS OCHOB-
COOTBETCTBYIOIIUN (Pu-|J[eMOHCTpUpPYeT  MO- | IPUMEHHUTEIHHO K |Hbl XMMHHU JUIsSI aHAJIM3a MPO- | HBIX 3aKOHOB XUMUU JJIs aHAJIH-
3UKO-MaTeMaTHYEeCKH | HUMaHHEe XUMHUYECKHX |[IpoIleccaM  TEeJIOMAac- |I[ECCOB  TeMIoMacCcoOOMeEHa, |3a TerIoMacCOOOMEHHBIX Tpo-
anmapar, METOJbl aHa- |IPOIECCOB U MPUMEHs- | COOOMEHa C MOMOIIBIO |[B TOM YHCIE C HCIOJIb30Ba- |I€CCOB, B TOM UYHUCIE C MCIONb-
aU3a W MOJICIHMPOBA- |€T OCHOBHBIC 3aKOHBI | COBPEMEHHBIX po- | HUEM MH()OPMALIMOHHBIX | 30BaHUEM  HWH()OPMAIMOHHBIX
HUS, TEOPETUYECKOTO U | XUMUU IPaMMHBIX MPOJIYKTOB | TEXHOJIOTUM, B TOM YHUCIIE C|TEXHOJIOTUH, B TOM YHCIE C TO-
AKCIIEPUMEHTAIBHOTO (Mathcad, Matlab, MS | momormibio COBPEMEHHBIX | MOLIIBIO  COBPEMEHHBIX  IIPO-
WCCIICIOBAHMS npu Office: Word, Excel,|mporpaMMHBIX  TPOIYKTOB |TPaMMHBIX MPOTYKTOB
pemieHun  mpodeccuo- PowerPoint); opranu-|(Mathcad, = Matlab, = MS|(Mathcad, Matlab); opranuza-
HAJIBHBIX 3a7a4 3alMI0 ero MoHTaxa, | Office: Word, Excel, |1y ero MOHTa)ka, HaJlaJKH,

HAIAIKU, TEXHUYECKO-|PowerPoint); oCYIIECTBISATH | TEXHUYECKOTO OOCITY>KUBaHUS,
ro oOCTy)XWBaHUS, B|OpraHU3AIMI0 €r0 MOHTaXa, | HABBIKAMU OO0pabOTKH W UHTEp-
TOM YHCIIE C MPUMEHE- | HATAJKU, TEXHUYECKOro 00-|mperanuu WHGOpMAIUU C T0-
HUEM  COBPEMEHHBIX | CTY’)KUBAHUSI, MOCPEACTBOM | MOIIbIO MPOTPAMMHBIX MPOAYK-
U POBBIX UHCTPY- | 3JIEKTPOHHBIX pecypcos, | ToB MS Office: Word, Excel,
MeHTOB (Google Jam-|oduiuaabHbIX CaliTOB PowerPoint; Pictochart u np.,
board, Miro, Kahoot) OCYILIECTBIIEHUS! KOMMYHHUKAIUU
nocpencteoMm  Outlook, Miro,
Zoom

2. |OIIK-4 |Cnocoben nmemounctpu-|OIIK-4.6 OCHOBHBIC 3aKOHBI M |pPacCUUTHIBATH MPOLECCHI Me-|METOJlaMH pacyeTa IPOIECCOB
poBath  mpuMeHeHue |[leMOHCTpUpYeT  I0- | CIIOCOObI MEepeHoca | peHoca TEIUIOThl M MacChl B|IEpEeHOCAa TEIUIOTHI U MacChl B
OCHOBHBIX  CHOCOOOB|HMMAaHHME  OCHOBHBIX |TEIUIOTBI KW MAacChl B|IPOCTPAHCTBE, B TOM YHUCIE C |IPOCTPAHCTBE, B TOM 4YHCIE C
NOJy4YeHHUs, IMpeodpa-|3aKOHOB M CIOCOOOB |IPOCTPAHCTBE C  I0- | HCIIOJIb30BAaHHEM HH(OpPMa- | UCIIONb30BaHUEM HH(pOpMaIn-

30BaHMsI, TPAHCIIOPTA H
HUCIIOJIB30BaHUA TCIIIO-
TBI B TEIUIOTEXHUYE-
CKHX YCTAHOBKAax U CHU-
cTeMax

IepeHoca TEIJIOTBI H
MacCChbl

MOIIBIO COBPEMEHHBIX
OpOrPaMMHBIX  TIPO-
JTYKTOB (Mathcad,
Matlab, MS Office:
Word, Excel,
PowerPoint); opranu-

LUOHHBIX TEXHOJOTHM, B TOM
9uclie C IOMOIIBI0 COBpe-
MEHHBIX TPOrPAaMMHBIX TIPO-
nykroB (Mathcad, Matlab,
MS Office: Word, Excel,
PowerPoint); ocymecTBiiTh

OHHBIX TCXHOHOFHﬁ, B TOM YHUC-
JIC C IIOMOUIBIO COBPCEMCHHBIX

MIPOTPaMMHBIX MIPOIYKTOB
(Mathcad, Matlab); opranwusa-
UM ero MOHTaXa, HAaJaJKH,

TEXHUYECKOTO  OOCIIy>KUBaHUS,




3al[MI0 €r0 MOHTaXa,
HAIAKH, TEXHUYECKO-
ro 00CITyKUBaHMUSI,

B TOM YHCIIE C TpUMe-
HEHHEM COBPEMEHHBIX
U POBBIX UHCTPY-
meHToB (Google Jam-
board, Miro, Kahoot)

OpraHM3alMI0 €r0 MOHTaXa,
HaJIaJKH, TEXHUYECKOro 00-
CIIy’)KMBaHHS, ITOCPEICTBOM
AJIEKTPOHHBIX pECypCoB,
oduIMaIbLHBIX CAUTOB

HaBBIKAMH 00paOOTKU M WUHTEP-
nperanuu MHGOpMAIMKU C TIO-
MOIIBIO TTPOTPAMMHBIX MPOJIYK-
toB MS Office: Word, Excel,
PowerPoint; Pictochart u np.,
OCYIIIECTBICHUS] KOMMYyHHKAITUN
nocpencteoMm  Outlook, Miro,
Zoom.

OIIK-4.7

[Ipumenser 3HAHUS
OCHOB TEIJI0MAacco00-
MCHA B TEIIOTEXHHYC-
CKHMX YCTaHOBKax

OCHOBBI  TEIJIOMAaCCO-
oOMeHa B TEIJIOTCXHHU-
YECKUX YCTAaHOBKaxX C
UCTIONIb30BAaHUEM  WH-
bOpMaIMOHHBIX ~ TEX-
HOJIOTHIi, B TOM 4YHCIIE
C TIOMOILIBIO  COBpE-
MEHHBIX MPOTPAMMHBIX
nponyktoB (Mathcad,
Matlab, MS Office:
Word, Excel,
PowerPoint); opranu-
3allMI0 €ro MOHTaXa,
HATAJKH, TEXHUYECKO-
ro 00CITYKUBaHMUSI,

B TOM YHCIIE C MIpPHUMe-
HEHUEM COBPEMEHHBIX
U POBBIX UHCTPY-
meHToB (Google Jam-
board, Miro, Kahoot)

aHATM3UPOBATh U PACCUMTHI-
BaTh MPOIECCH TEIIOMACCO-
oOMEHA B TCIJIOTEXHUYCCKHUX
YCTaHOBKAaX C WCIOJIb30Ba-
HHEM WH(pOpPMaITMOHHBIX
TEXHOJIOTHI, B TOM YHCJIE C
ITOMOIIILIO COBPEMEHHBIX
MPOrPaMMHBIX  MPOIYKTOB
(Mathcad, Matlab, MS
Office: Word, Excel,
PowerPoint); ocymecTBasTh
OpraHM3aIMI0 €r0 MOHTaXa,
HaJagKu, TEXHUYECKOro 00-
CIIy’)KMBaHHS, TOCPEICTBOM
AIEKTPOHHBIX pecypcoB,
o(pUIHATEHBIX CANTOB

pacuera MpOIECCOB TEIIoMac-
coOOMEHA B TEINIOTEXHUYECKUX
yCTaHOBKax, B TOM YHCIIE C HC-
ITOJIb30BAHUEM I/IH(bOpMaI_II/IOH-
HBIX TEXHOJIOTHH, B TOM YHCIIE C
MOMOIIIBI0 COBPEMEHHBIX TIPO-

TpPaMMHBIX MPOIYKTOB
(Mathcad, Matlab); opranwusa-
UM ero MOHTaXa, HaJaJIKH,

TEXHUYECKOTO  OOCITy>KUBaHUS,
HaBBIKAMH 00paOOTKU M UHTEP-
nperanuu UHGOpMAIMKU C TIO-
MOIIBIO MTPOTPAMMHBIX MPOIYK-
toB MS Office: Word, Excel,
PowerPoint; Pictochart u np.,
OCYIIIECTBICHUSI KOMMYHHKAITUN
nocpencteoMm  Outlook, Miro,
Zoom.




4. CTpyKTYypAa U COAepKaAHUE TUCHUIINUHBI

4.1. Pacnipeesienne TPyI0€MKOCTH IMCIUIIMHBI 10 BUIaM padoT 1o ce-

MecTpam

OO6mrast Tpy10EMKOCTh AUCIUIUIMHBI cocTaBisieT 6 3ad.ema. (216 gaca), ux pac-

npejieseHne Mo BUaM padoT MpeACTaBIeHO B Tabuuie 2.

Tabmuma 2
Pacnpenesienue Tpya10€éMKOCTH JUCUHUILJIMHBI 110 BUAAM padoT B 6
cemMecTpe
Buj yueoHoii padoThI Tpynoemkocth
gac, |_BT::Bcemectpe
Ne 6
O0masi TPpya0éMKOCTb UCIMIUIMHBEI TIO Yy4eOHOMY 216 216
MJIaHY
KonTakTHas padora 524 524
AyauTopHasi padora: 52,4 52,4
B TOM YHCJIe
aexyuu (J1) 32 32
Jnabopamopnvle pabomul (JIP) 16 16
Kypcosas paboma (KOHCY1bmayuu, 3auumol) 2 2
KOHCYIbmayuu nepeo 3K3aMeHOM 2 2
KOHMAKMHAsL paboma HA NPOMENCYMOYHOM KOHMPOIe 0.4 0.4
(KPA) ’ ’
CamocrosTensHas padora (CPC) 163,6 163,6
Kkypcosas paboma (KP) (noocomoska) 36 36
CamMoCmosimesibHoe UsyueHue pazoeinos, camonoo2omos-
Ka (npopabomka u nosmopeHue 1eKYuoHH020 Mamepua- 103 103
J1a U Mamepuana y4eOHUKo8 u y4eOHvlx nocooutl, noozo-
MoBKa K 1a00pamopHuim pabomam)
Iloocomoska k 3Kk3ameHy 24,6 24,6
Bua npoMexxyTo4HOTrO KOHTPOJIS: KypcoBas paboTa,
AK3aMEH
Tabmuma 3
TemaTn4yeckuii NUIaH y4eOHOM IMCIUTIIUHbI
HaunmeHoBaHue pa3iesioB U TeM Beero AynuTopHasi padora | BHeaynutopHas
JMCIMIIJINH J JIP | IIKP padora CP
BBenenune 0,5 0,5 - - -
Pa3nen 1 «Tensiooomen» 103,5 21,5 16 66
Tema 1. OcCHOBHBIE IOHATHS U ONPEICIICHUS 7,5 1,5 6
teriooomMena. CriocoObl pacnpocTpaHeHUs
TCIIJIO0ThI B IMPOCTPAHCTBE. 3akoH
TeII0npoBogHOCTH Dypbe
Tema 2. CtanmoHapHas TEMJIOTPOBOIHOCTh 11 2 3 6




HaumeHoBaHue pa3aeioB U TeM Beero AynuTopHasi padora | BueaynuropHas
AMCUMILINH JI JIP | TIKP pabora CP

Tema 3. Hecrammonapnas 11 2 3 6
TEIIONPOBOAHOCT
Tema 4. AHann3 peneHui 8 2 6
Qg epeHIaIbLHOro YpaBHEHHUS
HECTAllMOHAPHOM TEIIONPOBOJHOCTH
Tema 5. KOHBEKTHBHBIH TEIJIOOOMEH. 10 2 2 6
Tenmoornaua
Tema 6. [duddepeHumnanpHoe ypaBHEHUE 8 2 6
KOHBEKTHBHOI'O TEIJIOOOMEHA U €r0 aHAJIN3
Tema 7. OCHOBBI TEOpUHU TTOOOUS 8 2 6
Tema 8. [IpuMeHeHre TeOpuu MOIO0US IS 11 2 3 6
OTHMCAHUS TEIUIOOT AN
Tema 9. TennooOMeH n3TydyeHuEM 10 2 2 6
Tema 10. Tenonepenaya yepes IIOCKYIO U 10 2 6
[WIMHIPUYECKYIO CTEHKY
Tema 11. Temnomepenaua B TEIIOOOMEH- 11 2 3 6
HBIX annapaTax
Pa3nen 2 «MaccooOmMeH» 47 10 37
Tema 12. OO6mrue CBCICHHS 0 9 2 7
MacCOOOMEHHBIX TTPOIIeccax
Tema 13. VpaBHeHue macconepenadm. 9 2 7
MarepuanpHblii  6alaHC MacCOOOMEHHBIX
MIPOIIECCOB
Tema 14. Auddyzus 9 7
Tema 15. KOHBEKTHBHBI MaccOOOMEH. 10 8
Maccoornaua
Tema 16. Macconepegaua B cucreMmax ¢ 10 2 8
TBEpJI0i (hazoi
KypcoBas padora (KP) (xoHcyabTanms, 38 2 36
3alUTa)
KoncynbpTanum mnepen 3k3aMeHOM 2 2
KonrakTHasi pa6oTa Ha MPOMEKYTOUYHOM 0,4 0,4
koHTpoJie (KPA)
KoHTpoJb (MoAroToBKa K 3K3aMeHY) 24,6 24,6
Bcero 3a 6 cemecTp 216 32 16 4.4 163,6
HToro mo nucuunjanHe 216 32 16 4.4 163,6

Paszgen 1 TemtooomMen

Tema 1. OcHOBHbIE NOHATHSI W ompenejeHusi TemiaoooMeHa. CrocoObl
pacnpocTpaHEeHNs TEIUIOTHI B MPOCTPAHCTBE. 3aKOH TeMJIONPOBOAHOCTH Pypbe
[Ipenmer u 3amaun TeOpUM TEIIOOOMEHA; OCHOBHBIC TIOHATHS M OIpee-

JICHUS; BUJBI MEPEHOCA TEIJIOTHI; 3aKOH TEIUIONPOBOAHOCTH Dypbe; KOdPPHUIIHEHT
TETUIONPOBOAHOCTH; TEIJIONPOBOIHOCTh B MeTalaX, MUAJIEKTPUKAX, MOIYIPOBOJI-

HHUKax, ) XUAKOCTAX U ra3ax.

Tema 2. CTanuoHapHasi TENJIONPOBOIHOCTH
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TennonpoBOAHOCTh B TJIOCKOM OJIHOCJIOMHOW Y MHOTOCIIOWHOM CTEHKaXx,
TEIUIONPOBOJAHOCTD B HMJIMHAPUYECKON OJHOCIONHONW U MHOTOCIIOMHOW CTEHKAaX IPU
MIOCTOSIHHOM TeMmIepaType CTEHOK. TepMHYeCKOe CONMPOTUBIECHHUE TEIMJIOMPOBOIHO-
CTH.

Tema 3. HecranuoHapHasi TenJionpoBOJHOCTh

HuddepenunansHoe ypaBHEHHE HECTALIMOHAPHOW TEIIONPOBOAHOCTH; YCJO-
BHUSI OJHO3HAYHOCTH 33J1a4d HECTALMOHAPHOW TEIJIONPOBOAHOCTH, HAYAIBHOE YCJIO-
BUE€, TPAHWYHBIC YCJIOBUSI TEIJIOOOMEHA TEPBOTO, BTOPOTO, TPETHETO M UYETBEPTOTO
pona.

Tema 4. Ananu3 pemieHuil 1upPepeHINATBLHOIO YPABHEHUS HeECTAIHO-
HAPHOH TENJIONPOBOJIHOCTH

MeTtonpl pelieHns HECTAlIMOHAPHBIX 33/1a4 TEIJIONPOBOAHOCTH; aHAIIU3 THUIIO-
BBIX PELICHUN 3a]1a4 HECTALMOHAPHOW TEIMJIONPOBOAHOCTH; BHEIIHAS U BHYTPCHHSA
3a/1a4v HECTAlMOHAPHOMN TEIJIONPOBOIHOCTH; PETYIISIPHBIN PEKUM TEINIOOOMEHA.

Tema 5. KonBekTuBHBIN Tem1o000MeH. Temiooraaua

[TepeHoc TEMIOTHI ABMXKYIIEHCS Cpeoi, TMHAMUYECKUM, TeTIoBOU U AU dy-
3MOHHBIA TOTPAaHUYHBIE CJIOM, ypaBHEHHE TeruiooTAaun HeioToHa; ko3dduiueHt
terootaaun. {uddepenunansuoe ypaBHeHHE TEIIOOTIAYH.

Tema 6. InddepenunanbHoe ypaBHeHHEe KOHBEKTHBHOIO TEIJI0O00MeHa U
ero aHaJIu3

BriBon muddepeHnnanbHOro ypaBHEH!S KOHBEKTUBHOTO TEINIOOOMEHA, COTIO-
cTaBieHue ero ¢ auddepeHnruanT,HBIM YPAaBHEHHEM HECTAIIMOHAPHOMN TETUIOPOBO/I-
HOCH.

Tema 7. OcHOBBI T€OPUM OO0

[Tonobue: reomeTpuyeckoe, BpeMEHHOE, (HU3MUECKUX BEIWYHH, TOoJeil (husu-
YECKUX BEIWYMH, YCJIOBUH OJHO3HAYHOCTH; TEOPEMBI MOIO00MS; KpUTEPUH (YHCIIA)
no00Msl U METOJIbI MX MOJYUYEHHUSI; KpUTEPUAIbHOE YpaBHEHUE; T-TeopeMa mojo0us;
Mertoabl OJIy4eHHUs] KpUTEPUEB MO00US.

Tema 8. IIpumeHenune Teopuu MOA00UA IS ONMCAHUS TEIUIOOTAAYH

Yucna moaoOusi KOHBEKTMBHOIO TEIMJIOOOMEHa;KpUTEpUaAIbHbIE YpaBHEHUS
P €CTECTBEHHOW WU BBIHYKJICHHOW KOHBEKILIMH; TEIJIOOTAAa4a MPU €CTECTBEHHOW U
BBIHYKJEHHON KOHBEKIIMH, KUTICHUU U KOHJICHCAIUH.

Tema 9. Tensi000MeH u3J1y4eHHEM

OOmme MOHATUS W ONPENENICHUs TyYUCTOTO TerioooMeHa. Buasl nzmydeHust.
TennmoBoe wuznmydyeHue. 3akoHbl u3aydeHHs. CHEKTpaibHbIE XapaKTEPUCTUKHU TeJl.
TennooOMeH u3nydeHneM MEXIy TelaMu, pa3feICHHBIMU Tpo3padHoit cpemnoit. Ko-
3 unmeHT obayyeHHOCTU. Term1oo0MeH U3IIyYeHHEeM MEXIy TellaMH, IPOU3BOJIBHO
PaCIOJIOKEHHBIMU B MPOCTPAHCTBE. 3aluTa OT u3nydeHus. M3myuenue razon. Ter-
J000MEH M3ITyYeHHEM B TOTKaX U KaMepax CrOpaHwusl.

Tema 10. Tensionepenaya yepe3 IIOCKYI0 M HWIHHAPUYECKYIO CTEHKY

[Tonarue temnonepenauu. Temnonepenaya depes3 MIOCKYH) OJHOCIONMHYHO U
MHOTOCJOMHYI0 cTeHku. Koadduument temnonepenayu. TepMuueckoe conpoTuBIie-
Hue teronepenaun.Temnonepenaya yepe3 UUIMHIPUIECKYIO OJTHOCIOMHYIO U MHO-
roCJIONHYI0 CTeHKH. JInHelHbI KordPuimenT Temionepenadn. TermioBas U30JIsIusl.
Kputnueckuii fuaMerp TEMIOU30ISIUN TUIMHAPUYECKON cTeHKU. BriObop Marepua-
J1a TETUIOBOU U30JIALUU.
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Tema 11. Tensionepenaya B TeII000MEHHBIX anmaparax

Ha3nauenne u knaccudukanus TeraooOMeHHbIX anmnapaTtoB. OCHOBHBIE KOH-
CTPYKIIMHM PEKYNEePaTUBHBIX TEIUIOOOMEHHBIX amnmnapaToB. [IpsMoTodHas U IpOTUBO-
TOYHAsI CXEMbI JABHKEHUS TEIJIOHOCUTENIEH Yepe3 peKyIrepaTUBHbIN TEMI000MEHHBIH
anmapat. TersoBoii 0anaHC peKynepaTUBHOIO TeraooOMeHHuKa. CpenHssl pa3HOCTb
TEMIIEpaTyp B PEKYINEpPaTUBHOM TEIMJIOOOMEHHUKE MpU MPSMOTOKE, MPOTUBOTOKE,
MEPEKPECTHOM TOKE, B MHOTOXOJIOBOM TeriooOMeHHuke. CriocoObl MHTEHCU(UKA-
MU TEIJI000MEHa B TETUIOOOMEHHOM arapare.

Paznen 2 MaccooOmen

Tema 12. O0mue cBeIeHUs 0 MACCOOOMEHHBIX MPoLeccax

OcHoBHbIE MOHATHUS U ompezeneHus maccooomena. CrocoObl mepeHoca Belie-
cTBa B mpocTpancTBe. OCHOBHBIE MacCOOOMEHHBIE MPOLIECCHI: a0COPOLMs, peKTH(H-
KaIlusi, )KAJKOCTHAS DKCTPAKIUS, acOpOLHs, CyIIKa, IKCTPAruPOBaHUE U3 TBEPIOU
¢a3pl, TOHOOOMEHHBIN Mporecc, MeMOpanHoe pasaeneHue. MazoBoe KOHIIEHTpPAIU-
OHHOE PaBHOBECHE.

Tema 13. YpaBHenne macconepenayu. MartepuajbHblii 0ajJaHC Maccoo0-
MEHHBIX MIPOLECCOB

OcHoBHOe ypaBHeHUEe Macconepenayu. Koadgdunuent macconepenaun. Mare-
puanbHBIA 0amaHc MaccOOOMEHHBIX MpoLeccoB. J[BrKylas cuiia MacCOOOMEHHBIX
IPOLIECCOB ISl CIIy4aeB HEJIIMHEMHOW W JIMHEWHOW PaBHOBECHOW 3aBUCHUMOCTH. Mo-
Tu(UIIMPOBAHHBIC YPAaBHEHUS MAacCOIIEPEIAYH.

Tema 14. In¢pdy3us

3aK0oH MOJIEKYJSIPHOM KOHLEHTpaunuoHHOW auddys3un Puka. Kospdummenrt
mud¢y3un. Juddysus B razoBeix U xxugkux cpeaax. Juddepennuanbuoe ypaBHe-
HUE MOJEKYJspHOU Aud¢y3uu. YcnoBus OJHO3HAYHOCTH 3a1au 1uddy3uu. AHano-
rust Mexxay aud¢y3ueit 1 TerIonpoBOJHOCTHIO.

Tema 15. KouBeKTUBHBIN MaccooOMeH. MaccooTnaua

OnpeneneHre KOHBEKTHUBHOTO MaccooOmeHa. Maccootnaya. duddy3rnonHbii
MOTPaHUYHBIA cIoi. YpaBHeHune MaccooTnauu lllykapésa. Koadduuuent maccoor-
nauu. Jlubdepenuanpsuoe ypaBHeHue maccootnaud. Jluddepennmanbaoe ypaBHe-
HUE KOHBEKTUBHOM Auddy3un. [Ipumenenue teopun mogo0ust sl MOJIy4eHHUs] Mac-
COOOMEHHBIX KpuTepueB nonoous. KpurepuanbHbie ypaBHEHUS IJisi pacuera Kodd-
(UIIMEHTOB MAaCcCOOTIaYH IS PA3TUIHBIX CIIydaeB MacCOOOMEHA.

Tema 16. Macconepenaya B cucTeMax ¢ TBepaoi paszoi
Knaccudukanus marepuaioB, cocTaBisomux TBepayio dasy. Ilepenoc pacmpenens-
€MOr0 BEIIeCTBa B TBEPOH (aze B Mpolieccax CyIIKH, aIcOpOIUH, SKCTparupoOBaHH-
gii. YpaBHeHHE MacconmpoBOoAHOCTH. [uddepeHnnansHoe ypaBHEHHE MacCOMPOBO/I-
HOCTH U YCJIOBUS OJTHO3HAYHOCTHU K HEMY.

4.3 Jlekuuu/nadbopaTopHbie 3aHATHS

Tabnumna 4
CopepxaHue JeKIUH, 1Ta00PaTOPHBIX 3aHITHI U KOHTPOJIbHBIE MEPOIPUSATHUS
No ®opMupyembie Bug Kou-
/' Ne pasnena Ne 1 Ha3BaHMe 3aHSITHI KOMIETeHIMH | KOHTPOJIHLHOI0 BO
n MepONpHATHSL _ |4aCOB
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No ®opMupyeMbIe Bup Kou-
) Ne pazaena Ne v Ha3BaHWe 3AHSATHIA KOMIIETEHIIMH | KOHTPOJILHOTO | BO
n/n MepONpHSATHSI |4aCOB
1. Beenenne 0,5
2. Paznen 1. «Temnooomen» 37,5
Tema 1 Jlexnus Ne 1 OIlK-3.3 Mentimeter, 1,5
OcHosnbie nowus- | OCHOBHbIE TOHSTHS M OIpe- OIIK-4.6 V\éebmar,
oom,
musi u onpeoeie- | NeIEHUS TEIJIOOOMEHa OIIK-4.7 Moodle
HUs meniooome-
Ha. Cnocoowi
pacnpocmpate-
HUSL Meniomvl 6
npocmpancmae.
3akon mennonpo-
s8o0Hocmu Dypve
Tema 2 Jlexus Ne 2 OIIK-4.6 Mentimeter, 2
CmayuonapHas CrauuvoHapHass  TEIJIONPO- OIIK-4.7 V\;%bol?r?r’
MenionpoBoo- BOJIHOCTD Moodle
HOCMb JIa6opaTopHasi pa6ora Ne 1 OIIK-4.6 3ammTa nabo- | 32
1) Ompenenenue kodpuIm- OIIK-4.7 paTopHoO pa-
€HTa TEIJIONPOBOTHOCTH 0otel Ne 1
TBEPABIX TEJI METOAOM LHU- COUNT.EXE
JUHJIPHYECKOTO CIIOST
2) Pacuer m mpencraBieHHE
pe3yabTaTOB C HCIOJIB30Ba-
HUEM UH(POPMAIMOHHBIX
TEXHOJIOTHIT (Mathcad,
Matlab, MS Office: Word,
Excel, PowerPoint)
Tema 3 Jlexknus Ne 3 OI1IK-4.6 Mentimeter, 2
Hecmayuonapnas | Hectanmonapras Temtonpo- | OIIK-4.7 V\gbolgf‘r’
Menionpogoo- BOJHOCTh Moodle
Hocmbe JlabGoparopHasi padora Ne 2 OIIK-4.6 3ammra nado- 3
1) Omnpenenenue 3aBUCHUMO- OIIK-4.7 paTopHOH pa-
ctu  Kod(hduImeHTa Temio- 60TBI Ne 2
MIPOBOJIHOCTU  BO3AyXa OT COUNT.EXE
TeMIepaTypbl METOJIOM
HarpeTou HUTH;
2) Pacyer u mpencraBieHUE
pE3yNbTaTOB C UCIOIb30Ba-
HUEM UH(POPMAIMOHHBIX
TEXHOJIOTHIT (Mathcad,
Matlab, MS Office: Word,
Excel, PowerPoint)
Tema 4 Jlexums Ne 4 OIIK-4.6 Mentimeter, 2
Ananus pewenuii | Ananus  pemenuii  audde- “éeolz)l?r?r’
ouggepenyuanb- | peHIHAIBHOTO _ YpaBHeHHS Moodle
HO20  YpaeHeHusi | HECTAIIMOHAPHON TEIUIONpO-
HeCmayuoHapHoU | BOTHOCTH
Menyionpo8oOHO-
cmu

13



No ®opMupyeMbIe Bup Kou-
) Ne pazaena Ne v Ha3BaHWe 3AHSATHIA KOMIIETEHIIMH | KOHTPOJILHOTO | BO
n/n MepONpHSATHSI |4aCOB
Tema 5 Jlexknus Ne 5 OI1IK-4.6 Mentimeter, 2
Koneexmuenwiii KOHBEKTUBHBINH TEIIIOOOMEH. OIIK-4.7 V‘;%bolﬁfr’
menioooMmeH. Temmoornaua Moodle
Tenroomodaua JlaGopaTopnasi pagora Ne 3 OIIK-4.6 Bammra ma6o- | 2
1) Omnpenenenne ko3 duim- OIIK-4.7 paTopHO# pa-
€HTa TEIUIOOT/IaYH TPH eCTe- 00ThI Ne 3
CTBEHHOM KOHBEKIIMU Ha 000- COUNT.EXE
rpeBaeMoM MIIIUHIPE
2) Pacyer u mpencrtaBieHUE
pE3yNbTaTOB C UCIOIb30Ba-
HUEM UH(POPMAIMOHHBIX
TEXHOJIOTHIT (Mathcad,
Matlab, MS Office: Word,
Excel, PowerPoint)
Tema 6 Jlexknus Ne 6 OI1IK-4.6 Mentimeter, 2
Jugpgpepenyuans- | Jinddepenrmansaoe ypaBHe- “éeobolﬁfr’
Hoe  ypaeHeHue | HUE KOHBEKTHBHOTO TEILIO- Moodle
KOHBEKMUBHO20 OoOMEHa U ero aHaIIn3
meniooomena u
€20 aHAU3
Tema 7 Jlexnus Ne 7 OIIK-4.6 Mentimeter, 2
OcHnosvt  meopuu | OCHOBBI TEOPUH TTO00US “éeobolﬁfr’
noooous Moodle
Tema 8 Jlexnus Ne 8 OI1IK-4.6 Mentimeter, 2
Ipumenenue [Ipumenenne Tteopur momo- | OIIK-4.7 V\;zbol?r?r,
meopuu nooodus | OUs sl OMHMCAHUS TEIUIOOT- Moodle
ons onucaxus | 1adu
menioomoayu JlabopaTopnasi paGora Ne 4 OIIK-4.6 3amura nabo- 3
1) Omnpenenenne ko3 duim- OIIK-4.7 paTopHO# pa-
€HTa TeIUIO0TIa4YH NP KHIIe- 60ThI Ne 4
HUU KUIKOCTH COUNT.EXE
2) Pacuer m mpencraBieHHE
pe3yabTaTOB C HCIOIB30Ba-
HUEM UH(POPMAIIMOHHBIX
TEXHOJIOTHIT (Mathcad,
Matlab, MS Office: Word,
Excel, PowerPoint)
Tema 9 Jlexknus Ne 9 OI1IK-4.6 Mentimeter, 2
Tennoobmen u3- | TennooOMeH U3ITyICHHEM OIIK-4.7 V\;%bolgf‘r’
JIyHeHUem Moodle
JlabGoparopunasi padora Ne 5 OIIK-4.6 3ammura 1ado- 2
1) Ompenenenue kodphuIm- OIIK-4.7 paTopHoOii pa-

€HTa W3JIY4YCHHs M UHTe-
IPAJIBHOM CTENEHHU YEPHOTHI
TBEPJIOTO TENA

2) Pacuer m mpencraBieHHE
pE3yJIbTaTOB C HCIOJIb30Ba-
HUEM UH(POPMALIMOHHBIX
TEXHOJIOTHIT (Mathcad,
Matlab, MS Office: Word,

0otel Ne 5
COUNT.EXE
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IPAaHUYHBIN CIIOM. Y paBHEHUE
maccootnauu [lykapéra. Ko-

No ®opMupyeMbIe Bup Kou-
) Ne pazaena Ne v Ha3BaHWe 3AHSATHIA KOMIIETEHIIMH | KOHTPOJILHOTO | BO
n/n MepONpHSATHSl |4aCOB
Excel, PowerPoint)
Tema 10 Jlexknus Ne 10 OIlIK-4.6 Mentimeter, 2
Tennonepedaya | Temnomepenaua uepes mioc- “éeobolﬁfr’
yepe3 NJAOCKYIO U | KYIO W IWIMHIPUYICCKYIO Moodle
YUTUHOPUYECKYIO | CTEHKY
CMEHK)
Tema 11 Jlexuus Ne 11 OIIK-4.6 Mentimeter, 2
Tennonepeoaua ¢ | Temnomnepenada B TEII000- OIIK-4.7 V\;%bol?r?r’
mMeni00OMeHHbIX | MEHHBIX armapaTax Moodle
annapamax JIa6opaTopHas pa6ora Ne 6 OIIK-4.6 | Tectupopanue, | 3
Onpenenenue ko3 Puiuenra OIIK-4.7 3amura nabo-
TEIUTOTIepEeIavyr ITPH BBIHYXK- patopHoii pa-
JICHHOM TEYCHHUH JKUIKOCTH B 60TBI Ne 6
TpyOe COUNT.EXE
3 Paszgen 2. « Maccooomen» 10
Tema 12 Jlexnusa Ne 1 OIIK-4.6 Mentimeter, 2
Obwue ceedenuss | OCHOBHBIC TIOHSATHS M OTpE- OIIK-4.7 VVZC(I))(I)IrlSI',
0 Maccoobmen- nenenuss maccooomena. Crio- Moodle
HbIX npoyeccax coOBI TEepeHoca BemecTBa B
MPOCTPAHCTBE. OcHOBHbIE
MacCOOOMEHHBIC  IPOIIECCHI.
@Pa30B0o€ KOHLEHTPALUMOHHOE
paBHOBECHE
Tema 13 Jlexknus Ne 13 OI1IK-4.6 Mentimeter, 2
Vpaenenue mac- | OcHoBHOE ypaBHeHue macco- | OIIK-4.7 er(l))(l)rrlsr,
conepedauu. nepeaayu. Koaddunuent Moodlé:
Mamepuanvuvii | Macconepenaun. Marepuaib-
banranc maccoo6- | HblA OalaHC MacCOOOMEHHBIX
MEHHbIX  npoyec- | IpolieccoB. JIBKymas cuiia
co8 MacCOOOMEHHBIX IMPOIIECCOB..
MoauduinupoBaHHbeie  ypaB-
HEHMsI MacCoIepeIayn
Tema 14 Jlexuus Ne 14 OIIK-4.6 Mentimeter, 2
Nuppysus 3akon auddysuu duka. Ko- | OIIK-4.7 er(l)):rlr?r’
a¢burreHt nuddy3uu. Moodle
Huddys3ust B ra30BBIX U KU1-
kux cpenax. uddepenun-
aJIbHOC ypaBHEHHUE MOJICKY-
nspHO auddy3un. YcroBus
OJTHO3HAYHOCTH 3amad aud-
by3un. AHanorus  MeXIy
muddy3nueit 1 TEmIonpoBOI-
HOCTBIO
Tema 15 Jexuusa Ne 15 OI1IK-4.6 Mentimeter, 2
Konesexmuenuviu OnpeneneHre KOHBEKTUBHO- OIIK-4.7 VVZC(I))(I)IrlSI',
MaccoooMmeH. ro maccoobmena. MaccooT- Moodle
Maccoomoaua nava. Jluddy3noHHBIH 1O-
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No ®opMupyeMbIe Bup Kou-
) Ne paznena Ne u Ha3BaHMe 3aHATHI KOMIETeHIMH | KOHTPOJIBLHOTO | BO
n/n MepONpHSATHSl |4aCOB

3¢ (HUIMEHT  MaccOOTAaYH..
HuddepennmnanbHoe ypaBHe-
HUE KOHBEKTHUBHOW 1udpdy-
3un. KpurtepuanbHbie ypas-
HEHUS
Tema 16 Jlekuus Ne 16 OIIK-4.6 Mentimeter, 2
Macconepeoaua 6 | Knaccudukauus marepuanos, | OIIK-4.7 er(l;:rlgr’
cucmemax ¢ COCTaBJISIOUINX TBEPIYyIO (a- Moodle
meepootul gpazoui. | 3y. llepeHoc pacmupenensemo-
ro BEIIECTBA B TBEPOH (ase.
YpaBHEHHE MacCONpPOBOJHO-
CTH. Huddepennmnansaoe
ypaBHEHHE MaCCOIMPOBOIHO-
CTH
Tabmuma 5
HepequL BOIIPOCOB IJIA CAMOCTOATECJIbHOI0 H3YYCHUA TUCIUILJIMHBI
Ne VB R T T Ilepeyens paccmaTpuBaeMbIX BOIIPOCOB J1JIl
n/n CAMOCTOSAITEIbHOI0 H3Y4YeHHUsI
Paznen 1 «TemioooMen»

1. [ Temal 1. TenmonpoBOAHOCTh MOPUCTHIX U BOJIOKHUCTBIX MaTEPHAJIOB.
OcHoBuble TOHATUSA U | 2. COBpEMEHHbBIE TEILION3O0IAIIMOHHBIC MATEPUAIIBI U TIPEAbSIB-
ompeneneHuss Termioo0- | asembie K HUM TpedoBanus (OITK-3 (OIIK-3.3), OITK-4 (OIIK-
MeHa. CmocoObsr  pac- | 4.6, OIIK-4.7))

MIPOCTPAHEHUSI TEIUIOTHI
B IIPOCTPAHCTBE. 3aKOH
TEIUIONPOBOAHOCTH
Dypre

2. | Tema2 [IpakTHueckoe NpPUMEHEHUE YpaBHEHUM [UIsl pacdeTra CTaluo-
CranmonapHasi TEIJIO- | HAPHOM TEIUIOMPOBOJHOCTH Yepe3 TUIOCKYIO U IMIIMHIPUUYECKYIO
MTPOBOJTHOCTH crenku (OIIK-3 (OIIK-3.3), OIIK-4 (OIIK-4.6, OIIK-4.7))

3. | Tema3 3anuce audQepeHInanbHOT0 ypaBHEHUsT TEIUIONPOBOAHOCTH B
Hecranmonapuass Ten- | MIIMHAPUYIECKON M CPEpUUECKON CHCTeMaxX KOOpAWHAT (OJHO-
JIOITPOBOJHOCTh mepubie 3anaun) (OIIK-3 (OIIK-3.3), OIIK-4 (OIIK-4.6, OIIK-

4.7))

4. | Tema4 Mertoab! pemienust AudQepeHInaIbHOr0 ypaBHEHUS TEIIONPO-
AHanu3 pemenuii | BogHoctH (OITK-3 (OIIK-3.3), OITIK-4 (OIIK-4.6, OIIK-4.7))
Qg depeHInaIbHOro
ypaBHEHHsI HECTalHO-

HapHOM TEIUIONPOBOJ-
HOCTH

5. | Tema$s W3meHeHne CTPYKTYpbl TEIUIOBOIO IOIPAHUYHOIO CJOSI MO
KouBektuBHBIN Temno- | mymmHe nmoBepxHocTH Teruioodmena (OIMK-3 (OIIK-3.3), OIIK-4
obmeH. Temmoornavya (OITK-4.6, OIIK-4.7))

6. | Tema 6 CpaBHenue qudQepeHInanbHbIX YPaBHEHUH TEIUIONPOBOJHOCTH
Huddepennmanbpaoe u koHBekTHBHOro Tteruiooomena (OIIK-3 (OIIK-3.3), OIIK-4
ypaBHeHHe KOHBEKTHB- | (OIIK-4.6, OIIK-4.7))

HOTO TemiooOMeHa H
€ro aHau3
7. | Tema 7 n — Teopema bakunrema (OIIK-3 (OIIK-3.3), OIIK-4 (OIIK-4.6,
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Ne Ilepeyens paccmaTpuBaeMbIX BOIIPOCOB J1JIl
Ne paznena u Tembl

n/n CAMOCTOSITEJILHOTO H3YYeHH S
OcHoBbl Teopun mozo- | OIIK-4.7))
oust

8. | Tema 8 1.IIpoGnema MacmTaGHOrO Mepexoaa MpH MEepeHeCeHUU Pe3yb-
[Ipumenenne  Teopuu | TaTOB JaOOPATOPHBIX MCCIEIOBAHUN HA TIPOMBIIUICHHBIE 00BEK-
nmoAoOus st onucaHus | Tl ¥ BbI3bIBatonue ee npuuuHbl (OIMK-3 (OIIK-3.3), OIIK-4
TETUIOOTIaur (OIIK-4.6, OIIK-4.7))

9. | Tema9 Uznyuenue razoB u napos (OIIK-3 (OIIK-3.3), OIIK-4 (OIIK-
TemmooOmen  m3nyue- | 4.6, OIIK-4.7))

HUEM

10. | Tema 10 Kpurnueckuit muamerp temnousomnsiuu (OITK-3 (OIIK-3.3),
Tennonepenaya uyepe3 | OIIK-4 (OIIK-4.6, OIIK-4.7))

TUIOCKYIO M IWJIHHJIPH-
YECKYI0 CTEHKY

11. | Tema 11 KoHcTpykiinu pereHepaTuBHBIX TETIOOOMEHHUKOB. OcoOeHHO-
Tennonepenaya B Tem- | ctu ux Temiooro pacuera (OIIK-3 (OIIK-3.3), OIIK-4 (OIIK-
n0oOMeHHBIX  ammapa- | 4.6, OI1K-4.7))

Tax
Pa3nen 2 «KMaccoodomen»

12. | Tema 12 Honnblit 00MeH, MeMOpaHHbIE METObl Pa3[eIeHUs] PacTBOPOB
O6mme cBenenus o | (OIIK-3 (OIIK-3.3), OIIK-4 (OIIK-4.6, OIIK-4.7))
MacCOOOMEHHBIX  IPO-
1eccax

13. | Tema 13 AHazorus Mexay teruionepenadeit u macconepenaueit (OITK-3
VYpasuenane Maccore- | (OIIK-3.3), OIIK-4 (OITK-4.6, OI1IK-4.7))
penauu.  Marepuaiib-

HBI OamaHC Maccoo0-
MEHHBIX TPOIIECCOB

14. | Tema 14 AHasiorusi MeXIy TeIonpoBoAHOCThIO U auddysueit (OIIK-3
Huddysus (OIIK-3.3), OIIK-4 (OI1K-4.6, OIIK-4.7))

15. | Tema 15 AHajoruss Mexay ypaBHEHUSMHU TEIUIOOTAAuYd M MacCOOTAAuU
KonBektuBnbiii macco- | (OIIK-3 (OIIK-3.3), OIIK-4 (OIIK-4.6, OIIK-4.7))
obMeH. MaccooTnaua

16. | Tema 16 Crtpyktypa mMaTepuanoB TBepaoil ¢a3pl. OCHOBHbIE MEXaHU3MBbI
Maccomnepenaya B cH- | MaccorepeHoca B TBepaoit ¢aze (OIIK-3 (OIIK-3.3), OIIK-4
ctemax ¢ TBepmou ¢a- | (OIIK-4.6, OIIK-4.7))

301

5. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH

B mpomecce npenogaBanust AucHUILIAHBL « TermmomaccooOMeH» B COBOKYITHO-
CTH C TPAIUIIMOHHON (0OBSICHUTETHHO-MILTIOCTPATUBHON) NIl OpTaHU3aIH YCIOBHMA
OCBOCGHHSI CTyJICHTAMHU KOMIIETCHIINN UCIIONB3YIOTCS CeayIole GopMbl TEOpEeTHYEC-
CKOTO ¥ TPAaKTHYECKOTO OOYHYEHHs, COOTBETCTBYIOIIHWE TPAAULIMOHHON (OO0BICHH-
TeJbHO-UJUTFOCTPATUBHOM), aKTUBHBIE (IpobOJieMHOE OOyYeHHE, KOJUIEKTHBHO-
IpyNIoBoe 00y4eHNe) U MHTEPAKTUBHBIC TEXHOIOTHH (AUCTAaHIIMOHHAS TEXHOJOTHSI,
3NIeKTpOHHOE OOydeHue, TB-TeXHOIOrnH, CEeTEeBbl€ TEXHOJOTWMH), B TOM YHUCIE C
IPUMEHEHHEM COBPEMEHHBIX MPOrpaMMHBIX MpoAykToB (Mathcad, Matlab, MS
Office: Word, Excel, PowerPoint), mudposeix mmar-popm (Webinar, Zoom,
Mentimeter) u uugpossix nuactpyMmenToB (Kahoot, Moodle, Fotor, SimInTech).
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CornacHo yuyeOHOMY IJIaHy U rpaduKy y4eOHOTo mporiecca Jjisi OpraHu3aIiu
nporecca OCBOCHHS CTYACHTaMU IUCIUIUTMHBI UCIIOJB3YIOTCS CIeAYIONe (OpMBbI
TEOPETUIECKOTO U TIPAKTHUECKOTO O0yUCHUSI:

® 0CHOBHblEe (hopMbL Meopemuuecko2o 0OyUeHus:. JEKIUN, KOHCYIbTAIluH, K-
3aMeH;

® OCHOBHbIEe (hOpMbI npakmuieckoco 00yyeHus: n1abopaTopHbIe PaOOTHI;

® JononHumenvHvle hopmul opeanuzayuu obyuenus: xKypconas padora (KP);

® ungopmayuonHvle: WILTIOCTPALNS CIANWA-TIPE3SHTAINH, CaMOCTOSITeIbHAs
paboTa CTYJIEHTOB C AJIEKTPOHHBIMU 00pPa30BATEIBHBIMHU PECypCaMu MPH MOATOTOBKE
K JICKIIUSIMHU ¥ TIPAKTUYECKUM padoTam;

® AKMUBHO20 0OYYeHUs: KOHCYIBTAIUU IO CIIOKHBIM, HETIOHSTHBIM BOIIPOCAM;
OTIEPEIKAIONIAs CAMOCTOSTENbHAST paboTa CTYACHTOB 10 M3YYCHUIO HOBOTO MaTepua-
Ja 0 €ro U3y4eHHUs B XOJI¢ ayJUTOPHBIX 3aHATHI; paboTa B KOMaH]IE IMPHU BHITIOJTHE-
HUM JTaOOPaTOPHBIX padoT;

® uHMepaKmusHoe 00yuYeHue: TOCCIEHUE CIEUATU3UPOBAHHBIX BBICTABOK
(3KCKypcun).

B mporecce peanmzanuu GopM 0O0ydeHHS MPEATNIONaracTcsl MPUMEHEHHE pas-
JIMYHBIX METOJIOB U CPEACTBAa O0YUEHHs, COOTBETCTBYIOIINX TPATUIIMOHHON W HHHO-
BaI[MOHHBIM TEXHOJIOTHSIM.

Tabnuma 6
[TpumeHeHnre akTUBHBIX M MHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI
Ne HaumeHoBaHHe HCNOJIb3YeMbIX AKTHBHBIX U
Tema u popma 3ansaTus o
n/n HHTEPAKTHBHBIX 00pa30BaTeIbHbIX TEXHOJOTH I
1. | Tema 1l JI | IIpoGneMHast TEXHOIOT U
OCHOBHBIE MOHATHSA U OIpeJeIie-
HUs  TeroooMeHa.  CriocoOsl
pacIpoCTpaHEHHUsT  TEMJIOThl B
IPOCTPaHCTBE. 3aKOH TEIJIONpO-
BojHOCTH Dyphe.
2. | Tema2 JI | IlpoGiemHast TEXHOJIOTHSA
CraunonapHas remionposoa- | JIP | bpuragHo-na6oparopusiii Meron. Mudopmanumon-
HOCTh Hble U KOMMYHMKallMUOHHbIE TeXHOIoruu (padota
CTYIGHTOB C Y4e€OHO-METOJWYECKHM IOPTAJIOM,
3JIEKTPOHHBIMU PECYpPCaMH, ¢ COBPEMEHHBIMU IIPO-
rpammHbIME TiponykTamu (Mathcad, Matlab, MS
Office: Word, Excel, PowerPoint))
3. | Tema3 JI | [IpoGieMHast TEXHOIOTHS
Hecranuonaprast  TermionpoBoi- | JIP | bpuragHo-nmaboparopusiii Merox. MHdopMmaruoH-
HOCTb Hble U KOMMYHHUKAllMOHHBIE TEXHOJOrHH (paboTa

CTYJIGHTOB C Y4e€OHO-METOJWYECKHM IOPTAJIOM,
AIIEKTPOHHBIMH PECYpPCaMH, C COBPEMEHHBIMH ITPO-
rpammHbIME TiponykTamu (Mathcad, Matlab, MS
Office: Word, Excel, PowerPoint))

4. | Tema 4 JI | IIpoGiemHast TEXHOJIOTHS.
Ananus pemenuit auddepenun-
QJIBHOTO ypaBHEHUs HECTalHo-
HapHOU TEIUIONPOBOJHOCTH

5. | Tema s JI | IIpoGiemMHast TEXHOJIOTHS

KonBekTHBHBIN Temwoo0meH. | JIP | Bpuraaso-naboparopusiii Meroa. WMupopmaruoH-
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Ne

Tema u popma 3ansaTHA

HaunmMeHnoBaHue HCII0Jb3yEMbIX AKTUBHBIX U

n/n HHTEPAKTHBHBIX 00pa30BATEIbHbIX TEXHOJIOTHI
Termmootnaua HbIe U KOMMYHHKAIIMOHHBIE TEXHOJIOTUU (padoTa
CTYICHTOB C Y4eOHO-METOAMYECKUM TOPTAJIOM,
AJIEKTPOHHBIMU PECYpPCaMH, C COBPEMEHHBIMHU TIPO-
rpammHbIME TiponykTamu (Mathcad, Matlab, MS
Office: Word, Excel, PowerPoint))
6. | Tema 6 JI | [IpoGieMHast TEXHOIOTHS
HuddepennmanbHoe  ypaBHEHHE
KOHBEKTHBHOTO TEIUIOOOMEHA H
€ro aHaJIn3
7. | Tema7 JI | [IpoGieMHast TEXHOIOTHS
OCHOBBI TEOPUH TTOTO0OUS
8. | Tema 8 JI | [IpoGneMHas TEXHOIOTHS
[Ipumenenne teopun mnonobus | JIP | Bpuragno-nabopatopusiii Meroa. HubopmanmoH-
JUTSL OTUCAHUS TETJIOOTAaYN HbIE U KOMMYHUKAIlMOHHBIC TEXHOJOTHH (paboTa
CTYZICHTOB C Y4eOHO-METOIUYECKHM MOPTAIOM
timacad.ru, 3JMEKTPOHHBIMH pECypcamu, C COBpe-
MEHHBIMH TIporpaMMHBIMHU TpoaykTamu (Mathcad,
Matlab, MS Office: Word, Excel, PowerPoint))
9. | Tema9 JI | [IpoGieMHas TEXHOIOTHS
TennooOmMeH u3TydeHrneM JIP | bpuraagno-na6opatopubiii meron. MuadopmanmnoH-
HblE U KOMMYHUKAIIMOHHBIE TEXHOJOTHH (paboTa
CTYZICHTOB C Y4eOHO-METOIUYECKHM MOPTAIOM
timacad.ru, 3JMEKTPOHHBIMH pECypcamu, C COBpe-
MEHHBIMH TIporpaMMHBIMHU TpoaykTamu (Mathcad,
Matlab, MS Office: Word, Excel, PowerPoint))
10. | Tema 10 JI | IIpoGiemHast TEXHOJIOTHUS
Temnonepenayda yepes MIOCKYIO U
IIIMHAPHYECKYIO CTCHKY
11. | Tema 11 JI | IlpoGneMHasi TEXHOJIOTHs
Tennonepenaua B TemnoodMeH- | JIP | Bpuragno-nabopatopusiii meroa. HMubopmanmoH-
HBIX arnapaTax HbIE M KOMMYHUKAIlMOHHBIC TEXHOJOTHH (paboTa
CTYZICHTOB C Y4eOHO-METOIUYECKHM MOPTAIOM
timacad.ru, 3JMEKTPOHHBIMH pECypcamu, C COBpe-
MEHHBIMH TIporpaMMHBIMHU TipoaykTamu (Mathcad,
Matlab, MS Office: Word, Excel, PowerPoint))
12. | Tema 12 JI | [IpoGnemHas TeXHOIOTHUS
OO01mue cBeIeHus 0 MacCOOOMEH-
HBIX ITpOIeccax
13. | Tema 13 JI | IIpoGneMHas TeXHOIOTUS
VYpaBHeHue Maccomnepenaun. Ma-
TEpUaNbHbIH OalaHC MaccooO-
MEHHBIX TIPOIIECCOB
14. | Tema 14 JI | IIpoGneMHast TeXHOIOTUs
Andpdysns
15. | Tema 15 JI | [IpoGnemHas TeXHOIOTHUS
KoHBekTHBHBIN MaccoOOMEH.
MaccooTtnaya
16. | Tema 16 JI | IIpoGneMHast TEXHOIOTUs

Macconepenaua B cuctemax c
TBepaoH (a3oif
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6. Texkymumii KOHTPOJIb YCIIEBA€MOCTH U NMPOMEKYTOYHAS ATTECTAIHA 110
UTOraM OCBOEHUS JUCHUNIMHBI

[Tpu n3yyennu AucUUIUINHBL « TermnomMaccooOMen» B TE€YEHHE OJTHOTO CEMECT-
pa UCIOJIb3YIOTCS CIEIYIOIINE BUIbI KOHTPOJISI CAaMOCTOsITENIbHAs paboTa CTyIEHTOB
B BUJIC BBINIOJIHEHUSI KYPCOBOIl paOOTHI.

- TEKYILIHH,

- IPOMEKYTOYHBIN.

Texywuii KOHMPOIb 3HAHUL BKAIOUAEN.:

3 Kypc, 6 cemecmp — 3amuTa J1a00OpaTOPHBIX padOT, 3a7a4 U KypCOBOM pabOTHI.

LIpomedsicymounwiii KOHMPOIL 3SHAHUL KAIOUAEN.:

2 kypc, 6 cemecmp — TECTUPOBAHMUE.

6.1. TunoBble KOHTPOJIbHbIE 32JAHUA UM NHbIE MATEPHAIbI

6.1.1. IIpumep BONIPOCOB M 3aJaHUS /ISl 3AIIUTHI JIA00PATOPHBIX PadoT

Jlabopamopnaa pavoma Ne 1. «Onpeodenenue KoIgppuyuenma menionpo-
600HOCIU MEEPOLIX Mel MEMOOOM UUTUHOPUUECKO20 CNLO):

1. Ilpu KakuX yCJIOBUSIX - CTAlIMOHAPHBIX WM HECTAIIMOHAPHBIX — MOJIYYEHO
B paboTe ypaBHEHHE JJisi onpeiereHus: KodhGuireHTa TermionpoBOgHOCTH?

2. Kaxoit ¢pusnueckuit cmbici korhpuirieHTa TermIonpoBOAHOCTH?

3. Jng xakux mMaTepuasioB KO3(p(GUIHUEHT TeIIONPOBOJHOCTH OOJIbIIE U MO-
yemy: a) IS U30JSLMOHHBIX MaTepHaioB; 0) AJis METaJJIOB?

Jlabopamopnasa paboma Ne 2. «Onpeodenenue 3asucumocmu Korgppuyuenma
Meni0npo6oOHOCMU 6030yXaA 0N MEMNEPAMYPbl MEMOOOM HAZPEM Ol HUMU):

1. Hanummre ypaBHEHHE TEIIONPOBOAHOCTH Dyphe.

2. Ot yero 3aBUCUT KOAPPUIIUEHT TEIJIONPOBOAHOCTH Ta30B? KakoB mopsimok
€ro BEJIMYUHbBI?

3. TlosicHuTe BenMYMHBI, BXOASAIIME B pacueTHoe ypaBHeHue (6) . Kak oHO
BBIBOJIUTCS?

4. TloscHuTE YyCTPOMCTBO U MPUHIUII JCUCTBUSI SKCICPUMEHTAIBHOW yCTa-
HOBKH.
Kakue BenTn4rHbI U ¢ TOMOIIBIO KAKUX CPEJICTB U3MEPSIIOTCS B ONBITaX?
Kakum o0pa3zoM onpenensiercss TeMiepaTypa HUTU?
s yero ctpouTtcst B paboTe 3aBucuMocth @ = f(tn)?
Kak n3MeHsieTcst TemonpoBOJHOCTh BO3AyXa C TEMIEPATYPOi?

./Iaéopamopuaﬂ paboma Ne 3. «Onpedenenue KoIgppuyuenma menioomoa-
Yu npu ecmecmeeHHoll KOHGEeKUUU HA 0002Pesaemom YUIUHOpe»:

1. Yto Takoe KOHBEKTHBHBIH TEIUIOOOMEH, TEMJIOOTa4a, ECTECTBEHHAs] KOH-
BEKIHA?

2. Kakue kputepuu SIBIASIOTCS. OIPEACIISIIONMMHA B €CTECTBEHHON KOHBEKIIMU?

9. Uro takoe "onpenenstoiias Temieparypa” u "onpeaenstomuii" pazmep?

10. KakoB dusudeckuii cmbica kputepus ['pacroda?

11. Kakas Temneparypa u Kakoid reoMeTpUuecKuil pazmep OepyTcs B KauecTBe
OTPENEISAIOUX MPU PacUyeTe eCTEeCTBEHHON KOHBEKIUHU?

12. TlosicHuTe cxeMy 3KCIepUMEHTaIbHONM ycTaHOBKH. Kakue BenTuurHbl u3Me-
PAIOTCS B XOJI€ SKCIIEPUMEHTA U C TIOMOIIIBIO KaKUX MPUOOpOB?

N WL
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13. Kakue BenMYMHBI PACCUUTHIBAIOTCSA MO SKCHEPUMEHTAIbHBIM JAHHBIM B
JTAHHOM J1abopaTopHON padoTe U C MOMONIBIO KaKuX popMy?

14. HanuinuTe ypaBHEHHE TEIUIOOTIAYM U MIOSCHUTE €TO0.

15. Hanuiute oO0mmii BUJI KpUTEPUATILHOTO YpaBHEHUS AJi pacuera ko3 du-
[IMEHTa TEIJIOOT/Iayu MPU €CTECTBEHHOW KOHBEKIMU U TMOSCHUTE, KaKUE U3 BXOMS-
IIMX B HETO KPUTEPHUEB SIBIIAIOTCS ONMPEACISAIOIMUMY U Kakue - onpenensieMbiMu. Ka-
KOB UX (pu3nueckuii cMpIci?

Jlabopamopnaa paooma Ne 4. «Onpedenenue KoIpguyuenma mennoomoa-
YU 6030yXa MEMOOOM PE2YAPHO0 PEHCUMAN:

1. Yto Takoe ko3¢ PULMEHT TeMIiepaTypOorpoBOAHOCTH, YTO OH CO0O0M BhIpa-
xaet?

2. 3anummte auddepeHunanbHOe YpaBHEHHUE TEIIONPOBOJHOCTH U OOBsIC-
HUTE €ro.

3. Uro takoe kputepuii (uucio) buo? Kakos ero ¢puzudeckuit cMbici?

4. 3anumwuTte BhIpaxeHue ang kpurepus Fo u mosicHute ero ¢usnueckuit
CMBICIL.

5. UTo Takoe «peryiasipHbId PEeKUM HarpeBa»?

6. Kaxoil o6mwmii Bua umeer penieHue au@epeHIimanbHOro ypaBHEeHuUs Tel-
nonpoBogHocTH npu Bi =09

7. UTo Takoe «TeMIl HarpeBay?

8. Hamummre Gpopmyny, Mo KOTOpoil BeIUUCIIETCA KO3(DPUIIMEHT TErI00T 1a-
M B paboTe U MOSICHUTE €€.

9. Pacckaxute mopsAAOK BhIIOJHEHHUS paboThl. Kakue BeMUYUHBI U C TOMO-
HIbI0 KAKUX CPEJICTB U3MEPSIIOTCS B paboTe?

10. KoaddurmeHT TermiooTaauu a1 ra3oB BeJIUK WK Majl U noyeMy? B kakoit
cpene Kod(PPUIMEHT TeIIO0TAauu BhIIIE - B AKUIKON WK ra3000pa3Hoi U mouyemy?

Jaoopamopnaa pavoma Ne 5. «Onpedenenue Korgppuyuenma mennoomoa-
YU nPpuU KUNEHUU HCUOKOCIU):

1. Kakue pexuMbl KUTIEHUS Bbl 3HAETE?

2. Tlouemy kK03 GUIUEHT TEIUIOOTAAYH MPU IJIEHOYHOM KUIIEHUU HUXKE, YEM
IPU My3bIPEKOBOM?

3. B 4em cocTouT nepexojl OT My3bIPbKOBOI0 PEXUMa KUIEHHUS K IJIEHOYHO-
My?

4. Kakoil mopsSA0K BETUYUH UMEIOT KO3(DPHUIIMEHTHI TEeIJIO0TAaYH MPU KHUIIe-
HUU?

5. 3aBHCHMMOCTH KaKOTO BHJAa HCHOJB3YIOTCS Uil pacdyeTra Kod3(PHuIneHToB
TEIMJIOOTAAYU MPU KUTICHUU?

6. OOBsCHUTE CXeMY IKCIEPUMEHTAIbHON YCTAHOBKHU U TIOPAJIOK MPOBEACHUS
OTIBITA.

7. Kakue BeIUYUHBI U C MOMOIIBI0 KAKUX U3MEPUTEIbHBIX CPEACTB ONpelie-
JSIeTCS B OKCIIEpUMEHTE?

8. HackonbKo OTIMYAIOTCS OMBITHBIE U pacyeTHbIe KOA(DPUIIMEHTH TEMI00T-
naqu’?

Jlabopamopnaa paooma Ne 6. «Onpedenenue KoIpguyuenma uznyuenusn u
UHMeZPAIbHOU CIEeneHU YePHOMbL MEEPO020 Mena):

1. Kakwue Tena Ha3pIBalOT aOCOIIOTHO YEPHBIMH?
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2. 3amummrte u 00bsicHuUTe 3akoH Credana-bonapiimana.
Uto Takoe ko3(pdUIMEHT U3TydeHHUs: aOCOMIOTHO YEPHOTO Tejia U CEPOro

W

Tena?

4. Yto Takoe CTeneHb YePHOTHI Tea?

5. OnummTe 3KCNEPUMEHTAIBbHYIO0 YCTAaHOBKY /IS onpeaesieHus: Koddduiu-
€HTa U3JyYEHHUs U MHTErPAIbHON CTENEHU YEPHOTHI Tea.

6. HazoBute u3mepsiemple 1 OICUUTHIBaEMbIC TI0 (hopMysiam BennuuHbl. Kak
oHM u3MepstoTes? Kak moacuuteiBaroTcs?

Jlabopamopnaa paboma Ne 7. «Onpedenenue korgpguyuenma menyonepe-
0auu npu 6bIHYHCOCHHOM MEUEHUU HCUOKOCIU 6 mpyDey:

1. Yto Takoe KO3 PUIMEHT Teronepenadn?

2. Yro Takoe KO3PPUIUEHT TEIII00TAAYN?

3. B xakowm ciydae Terionepeaya MHTEHCUBHEE: Y TIaJKON TPyOBI Wiin peo-
pUCTO?

4. Co CTOpOHBI KaKOTO TEIJIOHOCUTENSI OPEOPAIOT MOBEPXHOCTh MPH TEIJIO-
nepenayde?

5. Kakag pa3Huiia M1y TeIIOOTIauei U Terionepeiadeii?

6. OOBsicHUTE YCTPOIMCTBO U pabOTY IKCIIEPUMEHTATILHON YCTaHOBKH.

7. Kakue BeIMUUHBI U3MEPSIOTCS B AaHHOM J1abopaTopHOM paboTe U ¢ TOMO-
IIbI0 KAKUX CPEJICTB?

8. Kakue BeIMYMHBI PACCUUTHIBAIOTCS B JAHHOW JTAOOpAaTOpHOHN paboTe W 1O
KakuM Gopmynam?

6.1.2. Ilepeuenv mecmos, 6bIHOCUMBIX HA RPOMENHCYM OUHYIO AMMECM AUUIO
1. Koneexuus 6o3mooricna:
1. B XHIKOCTH U rase;
2. BTAase;
3. B TBEPAOM TEIE;
4. B BaKkyyMe.

2. Monekyaapuslit npoyecc nepeoaiu meniomsl HA3bl8AEem
1. Tennonepenaueii;
2. TenmonpoBOJHOCTHIO;
3.  Kousexkuuen;
4. KOHBEKTUBHBLIM TEILIOOOMEHOM.

3. Uemy pasna niomnocms menioeo2o HOmMoKa, eciu Koyghuyuenm menioom-
2 0
oauu om cpeovt Kk cmenke 35 Bm/(m”~K), memnepamypa cpeowvt 21°C, memnepa-
0
mypa cmenku 20°C?

4. Hauansnas memnepamypa 2opsuezo mennonocumens 200°C, koneunas mem-
nepamypa 10 "C, nauanvnan memnepamypa xonoonozo mennonocumens 10°C,
koneunas memnepamypa 90°C. Onpedenums cpednioro nozapugpmuueckyro mem-
nepamypy (¢ "C) ¢ ciyuae npomugomoxa.

5. Tennooomennwlii annapam, ¢ KOmMoOpom mMenioma om 20pauezo K X0100HOMY
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menjioHocumenio nepeoaemcs uepe3 pa3oeiumenbHyo CeHKy, Ha3vleaemcs
1. pereHepaTUBHBIM;

2. CMECHUTEIIbHBIM;

3. peKymnepaTUBHBIM.

6. Yemy pasna mennonpogooHocms cmenKu moauwunou 20 mm, eciu memnepa-
N 0 =" 500
mypa na enympenneii nosepxnocmu cmenku 30 C, na enewneit 29 C, mennoeuvie
2
nomepu 50 Bm/(m”K)

7. Yemy pasna ni1omuocms menioeo2o nomoka (8 Bm/m’) ¢ ciyuae mennonepe-
oauu uepe3 Na0CKyrw cmeHKy (Koighpuuuenm menioomoauu om 2opaueil cpeovl
¢ memnepamypoii 50°C k cmenke 10 Bm/(m*K), koagppuuuenm mennoomoauu
om cmenKu K xonoonoii cpede ¢ memnepamypoii 0°C 20 Bm/(m*K), monwuna
cmenku 20 cm, || —korppuyuenm mennonpoeoonocmu cmenku 0,8 Bm/(mM*K))?

8. Uemy paena niomuocms menyioeo20 NOMoKa yepe3 nia0CKylo CHEeHKY 6 ciiyuae

mennonepeoauu, eciu mepmuieckoe conpomuenenue meniaonepeoaue 0,1

(v’ K)/Bm, memnepamypa 2opaueii cpedvt 20°C, memnepamypa xonoonoii cpeowt
0

10°C.

9. Hapyscuwtii ouamemp mpyoonposooa pasen d = 20 mm. Koragppuuyuenm men-
J100MOayu Om HAPYIHCHOU NOBEPXHOCHU MPYyOOnPoeoda K oomeKarouiell ee cpeoe
pasen a =10 Bm/(m’ K), kosppuyuenm mennonposoonocmu 00nozo mennouso-
aupyrwuiezo mamepuana A= 0,06 Bm/(m K), koagppuyuenm mennonpoeoonocmu
opy2020 menaouzoaupyruieco mamepuana A= 0,14 Bm/(m K). /lamv 3axnroue-
HUe 0 NpuZOOHOCHMU MENIOUIOTUPYIOUUX MAMEPUANOE 01 MENA0UI0NAUUU
mpybonpoeooa:

1. IlpuroneH nepBbiii MaTepua,

2. IlpuroaeH BTOpoil Marepua,

3. Ilpuronnsl o6a maTepuana.

10. /Tunenunwtit kKoahdhuyuenm mennonepedauu meniompaccol pasen 0,2 Bm/(m
K), memnepamypa 600w, npomexaroweir no mpybonpoeody, pasua t; = 90°C,
memnepamypa napydicnoii cpeowvt t, = -10°C, onuna mennompaccot | = 1 Km.
Haiimu mennionomepu menaiompaccol 8 okpyycawouyto cpedy @ (Bm) na smom
ee yuacmke.

11. Ilpouecc nepenoca maccol 00HOBPEMEHHO KOHBeKyuell u oughgpysueit nazviea-
emcs:

1. Huddysueii;

2. Maccootnauei;

1. KonBeknueii;

2. KoHBEeKTHBHBIM MacCOOOMEHOM.

12. Pagnoesecue ¢ maccooomene — mo:
1. YcranoBuBMIMIiCS MPOIIECC MACCOOOMEHA B ammapare.
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2. PaBeHCTBO KOHILIEHTpallMi pacrpeaesssieMoro BelIeCTBA BO B3aUMOJCH-
CTBYIOIIMX (pazax.

3. CooTHollleHHE KOHIEHTpAIMil pacrpenesseMoro BelecTBa BO B3aUMOJCH-
CTBYIOIIMX (pazax Mmpu O€CKOHEUHO OOJIBIIIOM BpEeMEHU KOHTaKTa (as.

4. HeszaBuCcHMOCTb KOHIIEHTPALIMM paclpeesieMoro BellecTBa B ¢ase, B3au-
MOJICHCTBYIOIIEH C Apyroi ¢a3oii, OT ee KOHIICHTPAIUH.

13. Koneexuus 603modncna:
1. B )xuakocTu u rase;
2. B raze;
3.B TtBepaoM Tene;
4. B ®UJIKOCTH, Ta3e, TBEPAOM TEJI€ U B BAKyyMe.

14. Macconepeoaua — 3mo:
1. Ilepenoc BemecTBa U3 sAapa MOTOKA K MOBEPXHOCTH paszzena ¢as.
2. Ilepenoc BeniecTBa BHYTpHU (asbl.
3. Ilepenoc BemiecTBa U3 OJHOM (Da3bl B APYTyIO0 depe3 MOBEPXHOCTh paszzela

bas.

4, HCpCHOC BCIIECTBA U3 pa60qer0 COCTOAHHA B paBHOBECHOEC COCTOSHHC.

15. @aza 6 macconepeoaue — r3mo:
1. BemecTBo, HaxoasIIeeCs O JIEKTPUUECKUM HAIIPSKEHUEM.
2. TepMoiMHaMHU4Y€ECKasi CUCTEMA, HAXOAIIASICS B anmapare.
3. YacTh TepMOIUHAMHYECKON CHCTEMBbI, HaXOJsllelicsa B ammapare, obnaga-
I0I11asi OMHOPOJHBIMU CBOMCTBAMH.
4. T'a30Bast WK KUAKAs Cpea B anmapare.
16. Ocnoenoe ypasuenue macconepeoauu OnUCbIBaem:
1. Macconepenady npu nNpsiMOTOYHOM JIBHKEHUU (a3 B anmapare.
2. Macconepenayy npu NpoTUBOTOYHOM JIBMKEHHUH (pa3 B ammapare.
3. Macconepenauy npu CTallMOHAPHOM PEKUME padOoThI anmnapara
4. Macconiepeady HE3aBUCHUMO OT YCJIOBUHM paOOTHI armapara.

17. ¥Ypasnenue maccoomoauu onucsieaem:

1. MaccooOMeH Mexay 1ByMs (pazaMu yepe3 MOBEpXHOCTh paszzeina (das.

2. MaccooOmeH Mexay MOBEpXHOCThIO pa3ena ¢a3 v sSApoM MmoToka (aszsl ue-
pe3 nudPy3MoHHBIA MOTPAHUYHBIA CIIOM, KOrJa KOHIIEHTPALMs paclpeaesisieMoro
BEIIECTBA Y MOBEPXHOCTH pazaena (a3 Oospliie, yeM B siApe MOTOKA.

4. MaccooOMeH MexXTy TOBEpXHOCTBIO pazzena (a3 u sapom notoka (assl ye-
pe3 b y3rnOoHHBIN TOTPaHUYHBIA CJIOW, KOT/Ia KOHIICHTPAIUs PacipeneisieMoro
BEIIECTBA Y MOBEPXHOCTH paseia a3 MeHbIIe, 4YeM B SIpe MOTOKA.

18. Mooughuyuposannoe ypasnenue macconepeoavu NPUMEHAIOM:
1. Korna noBepXxHOCTh (pa30BOT0 KOHTAKTa FTEOMETPHUUECKH HEOTpPEAeIuMa.
2. IIpu npOTHUBOTOKE.
3. IIpu npsiMOTOKE.
4. IIpu HecTalMOHAPHOM Maccomnepeaaye.
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19. Cpeonan osuxncywaa cuna npoyecca npu macconepeoaue 8 MaccooOMeHHOM
annapame 6 o0uiem cayuae GolYUCIACHCA:

1. Kak cpennenorapudmuueckas BeIU4UnHAa.

2. Yepes uncino eIMHULL IIepeHoca.

3. Kak cpenneapudmuTuueckas BeJIMUYUHA.

4. Kak cpennenorapupmuyeckas BeTUYrHa ¢ MOMPABOYHBIM KOADDUIIMEHTOM,
YYUTHIBAIOIINM CXEMY JABUKEHUS (ha3 uepes armapar.

20. Pabouas aunusa npoyecca 0,11 MaccooOMeHH020 annapama JuHeuna:
1. ITpu mr060M criocobe BrIpakeHHs cocTaBa ¢as.
2. Ilpu onpenenennom cnocobe BbIOOpa coctasa (as.
3. IIpu npsiMOTOKe.
4. Ilpu npOTUBOTOKE.

6.1.3. TemaTuka 3aaHuil HA KYPCOBYIO padoTy

KypcoBas pabota Beimmonnsierca no teme 11 «Temnonepenaya B TemiooOMeH-
HBIX amnmapaTtax». Tema KypcoBoil paboThl: «PacdeT W MpOeKTUPOBAHHE peKyIepa-
TUBHOTO TEIJIOOOMEHHOTO amnmapara». CTyIeHTHl BBITIOJHSIOT KypCOBYIO paboTy B
COOTBETCT BUM C WHAMBHUAYAJIbHBIM 3ajaHvieM. HIUBHUIyanbHBIC 3a/laHUS OTJIMYa-
IOTCSL IPYT OT Apyra: 1) Ha3HaueHHeM TeIJI00OMEHHOTo anmnapara (HarpeB, OXJaaxie-
HUE, KOHJIEHCA IUs mapa, napooOpa3oBaHUE), TUIIOM PACCUUTHIBAEMOTO M MPOCKTH-
pyeMoro Temioo0d MEHHOTro ammapara (B 3aJaHUsAX HCTOJIb3YIOTCS TPpU THUIA TEIJIO-
OOMEHHBIX aIlllapaToB: «Tpyda B TpyOe», KOKYXOTPYOHBIN, TIIACTUHYATHIN), BUIOM
TEIJIOHOCUTENS (BOJa, HACKIIIEHHBIN BOJISIHOM IMap, BO3/AYX), CXeMOM JIBHXKEHHSI TeIl-
JIOHOCUTENel B ammapare (IpsIMOTOK, MPOTUBOTOK, MHOTOXOJOBOE JBH)XCHHE), B
cily4ae KOHJEHCAIlMU Tapa — pacrojoKeHUEM TeII000MEHHUKA B MPOCTPAHCTBE (TO-
PHU30HTAJIBLHOE WJIM BEPTUKAIILHOE).

[Ipu BBIMOJHEHUH KypCOBOI'O MPOEKTa UCIOJIb3YIOT OCHOBHBIE ITU(POBBIE UH-
ctpymentbl (Mathcad, Matlab, AUTOCAD, KOMIIAC, MS Office: Word, Excel,
PowerPoint).

Homep mosydaeMoro cTyJeHTOM 3aJaHUs COOTBETCTBYET €r0 HOMEpY B XKYp-
HaJse npenogasaTessi. Hike mpencraBieHsl 3ajaHUs Ha KYpCOBYIO palboTy.

1. Paccuurarh U CHPOEKTUPOBATH MPSMOTOYHBIA KOKYXOTPYOHBIA TEII000-
MEHHHK JJIsI HarpeBa BO3/lyXa BOJOM.

Hcxoanbie nannbie: pacxon Bozayxa G, = 3000 xr/g; Temmeparypa BO3ayxa
t= 20°C; 1, = 80°C; Temneparypa Boapl 4., = 150°C; #.,. = 100°C.

2. PaccuuTtaTh M CHPOEKTHPOBATH MPOTUBOTOYHBINA TEMIOOOMEHHUK THUIIA
«Tpy0a B TpyOe» AJisg HarpeBa BObl BOJOK.

Hcxoonvie oannvie: pacxoyn xonoanon Boabsl G,=900 kr/4; Temreparypa Xo-
JOAHOM BOABI tyy;, =20°C; #, . =70°C; Temmeparypa ropsueit Boasl £, =95°C; #...=50°C.

3. Paccuutarh M CHpOEKTHPOBATH IIACTUHYATHIA TETJIOOOMEHHMK JJI KOH-
JIEHCAIlMU BOASHOTO Mapa BOJOM.

Hcxoonvie oannvie: pacxon napa G:=3000 kr/4; Temmneparypa Bofbl ty, =20°C;
tvx. =10°C; JlaBnenue napa p,=7 atu.
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4. Paccuutarh M COPOEKTHPOBATH TOPU3OHTAIBHBIN KOXKYXOTPYOHBIN TEIio-
0OMEHHMK JJIsl HarpeBa BO3/lyXa BOJSHBIM MapoM.

Hcxoonvle oannsle: pacxon Bozayxa G,=5000 xr/u; TemrepaTypa BO3dyXaly,.
=20°C; . =100°C; naBnenue rperoiero napa p,=11 aru.

5. Paccuutath W CHOPOEKTUPOBATH KOXKYXOTPYOHBIN TEMIOOOMEHHHUK JJIst
OXJIQXK]IEHHUS BO3/lyXa BO3AYXOM.

Hcxoouvie oannvie: pacxos oxnaxmaemoro Bozayxa G.=4000 kr/4; Temrepa-
Typa ropsiaero Bozayxa f., =90°C; t.,. =35°C; TemriepaTypa X0JI0JHOrO Bo3ayXa t,, =20°C;
k. =50°C.

6. Paccumtath M CIpOEKTUPOBATH IIACTUHYATHIN TETNIOOOMEHHUK JJIs Harpe-
Ba BOJIBI BOJSHBIM ITAPOM.

Hcxoonvie oannwle: pacxona Boasl G,=6000 Kxr/4; TemmnepaTrypa XOJIOAHOM BO-
Ibl ty ;. = 70°C;ty . =95°C; naBnenue rperwuiero napa p,=9 atu.

7. PaccuuTaTh U CIIPOEKTUPOBATh BEPTUKAIBHBIN KOXKYXOTPYOHBINA TEMI000-
MEHHUK JIJI1 HarpeBa BOJIbI BOJISIHBIM [TapOM.

Hcxoonvie oannwvie: pacxon Boasl G,= 8000 kr/4; Temmieparypa BOJbl 4, = 70°C;
tyx, =95°C; maBnieHue rperouero napa p,=12 aru.

8. PaccuutaTh M CHPOEKTUPOBATH KOXYXOTPYOHBIH TEMIOOOMEHHUK ISt
OXJIQXKICHUS BO3yXa BOJOK.

Hcxoonvle oannwie: pacxon xonogroro Bo3ayxa G=2000 kr/4; Temmneparypa
Bo3ayXa t.;, =1 10°C; £, =35°C; Temneparypa Bojpl &, =15°C; £, =35°C.

9. PaccuuTtaTh U CIPOEKTUPOBATH KOKYXOTPYOHBIN TEMIOOOMEHHUK (KHIIS-
TUJILHUK)JIJIS1 BEITTAPUBAHUS BOJBI BOJSHBIM ITAPOM.

Hcxoouvie oannvte: pacxon BeimapuBaeMoil Bogasl G,=4000 kr/4; HavaibHAS
TemIepaTypa BoJbl 4, =100°C; naBneHue BbIMapuBaeMoil Boabl — aTMoc(hepHoe; daB-
JIEHUE TPEIOILEro napa p,=8 aru.

10. Paccuurtarh ¥ CpOEKTUPOBAThH MJIACTUHYATHIN TEIUIOOOMEHHUK JUIsl OXJia-
KJACHUS BOJIbI BOJIOM.

Hcxoonvie oannwie: pacxon ropsuert Bogasl G:=5000 kr/4; TemrepaTypa rops-
yel Bogbl £, =130°C; £, =40°C; Temneparypa Xoia0aHOM BObI 4, =35°C; f,, =60°C.

11. PaccuutaTh M CHPOEKTUPOBATh TOPU3OHTAJIBHBIA TEMIOOOMEHHUK THUIMA
«Tpy0Oa B TpyOe» Uisl KOHACHCAIIMK BOJISIHOTO Mapa BOJIOH.

Hcxoonvie oannsvie: pacxon mapa G=1000 xr/4; naBieHrue IPErOIIETO Mapa —
aTMoc(epHoe; TeMIiepaTypa Bofbl ¢, , =25°C, t, . =40°C.

12. PaccuntaTth W CHOPOEKTHUPOBATH KOXKYXOTPYOHBIA TETUIOOOMEHHUK JIS
OXJIQXKJICHHS BO3/1yXa BOJOM.

Hcxoonvle oannsvie: pacxon Bozayxa G,=2000 kr/4; Temmneparypa Bo3ayxa .,
=130°C, ¢, =60°C; Temneparypa Bojibl £, =15°C, #,, =70°C.

13. PaccuntaTh ¥ CIPOEKTUPOBATH BEPTUKAIBHBIN KOXKYyXOTPYOHBIN TEr1000-
MEHHUK 11 KOHJIEHCAIIMU BOJSIHOTO Mapa BO3IYXOM.

Hcxoonvie oannvie: Pacxon mapa G,=2500 kr/4; naBjieHue mapa p,=3 aTw;
=15°C, t,. =90°C.

14. PaccuuTaTh U CIIPOEKTUPOBATH TEIJIOOOMEHHUK THUIIA «TpyOa B TpyOe» s
HarpeBa BOJIbI BOJISIHBIM ITAPOM.

Hcxoonvte oannsvte: pacxon Boabl G,=1500 kr/4; Temneparypa XoJOAHOU BO-
Ibl t, =10°C, £ = 65°C; naBneHue napa p,=8 aTu.
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15. Paccuntath 1 CIpOEKTUPOBATH IJIACTUHYATHIN TEIUIOOOMEHHHUK IS HarpeBa
BOJBI BOJIOH.

Hcxoonvie oannvie: pacxon xonogHor Boabsl G,=5000 kr/4; TemmnepaTrypa Xo-
JoaHou Bogpl £, =15°C, t,,=65°C; Temnieparypa ropsiaeii Bogpl £.,~=140°C, z,,=90°C.

16. PaccunrtaTh U CHOpOEKTUPOBATH BEPTUKAIBHBIA KOXKYXOTPYOHBIN TEMI000-
MEHHUK I KOHJIEHCAIIMU BOJSIHOTO Mapa BOJIOM.

Hcxoonvie oannwie: pacxon napa G.=1800 kr/4; napnenue napa p,=5 aTH; TeM-
nepaTypa X0JI0IHOU BOJIbI £, ,=20°C, t,, =80°C.

17. PaccuntaTh ¥ CHIPOEKTUPOBATH BEPTUKAIBHBIN KOKYyXOTPYOHBIN TEr1000-
MEHHUK JIJI1 HarpeBa Bo3/1yXxa BOASIHBIM MapOM.

Hcxoonvte oannvie: pacxon Bosayxa Gy, = 2000 kr/4 ; Temmeparypa BO3Iy-
xat,;=20°C, t;,=10°C; naBneHue rperomiero napa p,=4 atu.

18. PaccunraTth ¥ CIPOEKTUPOBATH KOKYXOTPYOHBIM KUMSATHIIHEHUK BOJBI BOJIS-
HBIM [1apPOM.

Hcxoonvie oannwie: pacxo] BeimapuBaeMoit Bojsl G,=1500 Kkr/4; Boja Ha BXO-
JI€ B KMITSITUJIBHUK Harpera 10 TeMIepaTypbl KUIEHUs; TaBJICHUE BbIITAPUBAEMOU BO-
1Bl p,=2 aTW; IaBJIEHUE IperouIero napa p,=6 aru.

19. PaccunutaTth M CHPOEKTUPOBATH KOXKYXOTPYOHBIA TEIUIOOOMEHHUK ISl
OXJIQXK]ICHUS BO3/yXa BOJIOM.

Hcxoonvle oannvie: pacxon Bozmyxa Gr=3000 kr/4; Ttemmeparypa BoO3myxa
t..=150°C, t.,=40°C; Temneparypa Bofp! £, =150C, £,,=70°C.

20. PaccunTtath U CIPOEKTHPOBATh TOPU3OHTAJIBHBIA KOKYXOTPYOHBIN Terio-
O0OMEHHWK JJI HarpeBa BO3/1yXa BOJSHBIM ITAPOM.

Hcxoonvte oannvie: pacxon Bo3nyxa(,=2500 xr/4; Temmeparypa BO3AyXa fy,—-
10°C, t,,=50°C; naBneHue rperoiero napa p,;=9 aru.

21. PaccuuTaTh M CHPOEKTUPOBATh BEPTUKAIBHBIN KOXKYXOTPYOHBINA TEMI000-
MEHHUK JIJIs1 HarpeBa BO3yXa BOASHBIM ITapOM.

Hcxoonvle oannwie: pacxopn Bozayxa Gx=1500 kr/4; TemmepaTypa BoO3ayxa
tx=0°C, tx =-10°C; naBnenue napa p,=11 aru.

22. PaccuuTaTh M CIIPOEKTUPOBATH IJIACTUHYATHIA KOHAEHCATOP BOJSHOIO Ma-
pa BOIOH.

Hcxoonvle oannvle: pacxon mapa G.=2000 kr/4; naBieHue mapa p,=2 aTw,
Temneparypa BoJbl t, ,=20°C,t,  =50°C.

23. PaccuuTaTh ¥ CIPOCKTHPOBATH TUIACTUHYATHIA TETUIOOOMEHHUK ISl Harpe-
Ba BOJIbI MTAPOM.

Hcxoonvte oannwvie: pacxon Bomsl G,=4000 kr/d4; temmeparypa Bopl #,=35°C,
t,.x=65°C; naBneHue rperoniero napa p,=8 aTu.

24. PaccuuTaTh U CIPOEKTHPOBATh BEPTUKAIBHBIA KOXKYXOTPYOHBIN TEMI000-
MEHHUK JIJIs1 BBIApUBAHUS BOJbI (KUMIATUIILHUK) BOJISIHBIM TTAPOM.

Hcxoonwie oannwie: pacxon Boabl G,=2500 kr/4; Boja Ha BX0J/I€ B KUIIATHIIb-
HUK Harpera /10 TeMIepaTypbl KUIIEHUS; JaBJICHUE BbIIAPUBAEMON BOJbI p,=3 aTH;
JaBJIEHUE TPEIOILEro napa p,=9 artu.

25. PaccuuTaTh U CIPOEKTHPOBATH MIACTUHYATHIN TETIOOOMEHHHK ISl Harpe-
Ba BO/JIbI BOJISTHBIM MapOM.
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Hcxoonvie oannvie: pacxon Bonbl G,=4000 kr/4; Temreparypa BoJbl t ,=50°C,
tx.k. =90°C; naBneHue rperoiero napa p,=6 aTu.

26. Paccuntarh U CIpOEKTUPOBATH TEMNIOOOMEHHUK TUIIA «TpyOa B TpyOe» s
HarpeBa BOJIbl BOASHBIM [1aPOM.

Hcxoonvie oannwie: pacxon Boasl Gx=800 kr/4; TemmepaTypa BOJABI tX.H.
=30°C, tx.x. =80°C; maBiieHUE IPEIOIIEro Mmapa pr=8 aTu.

27. PaccuuTaTh U CIIPOEKTUPOBATH TEIIOOOMEHHUK TUIA «TpyOa B TpyOe» s
OXJIQXKJACHUS BOAbI BOJOM.

Hcxoonvie oannvie: pacxon ropsueit Bogasl Gr=500 kr/4; TemnepaTypa ropsuei
BobI tr.H. =90°C, tr.k.=50°C; Temneparypa xomnoaHoi Bojpbl tX.H. =15°C, tx.k. =40°C.

28. PaccunTtaTh W CHPOEKTUPOBATH KOXYXOTPYOHBIH TEIIOOOMEHHHMK IS
OXJIAXKJICHUS BOJBI BOJIOH.

Hcxoonwte oannwle: pacxon ropsueit Boasl Gr=7000 kr/4; Temneparypa rops-
yeii Boapl tr.H. =130°C, tr.x. =80°C; Temmeparypa xonoHo# Bos! tX.H. =30°C, tx.k. =75°C.

29. Paccuntath M CIPOEKTUPOBATH KOXKYXOTPYOHBIN TEMIOOOMEHHHUK JJIst
Harpesa BOAbI BOJIOM.

Hcxoonvie oannvie: pacxon xononHon Boabl Gx=4000 kr/4; TemnepaTtypa Xo-
noHoM Bojkl tX.H. =30°C, tx.k. =60°C; Temneparypa ropsaeii Bogp! tr.H. =150°C, tr.x. =70°C.

30. Paccuntath U CHpPOEKTUPOBATH KOXKYXOTPYOHBIH TETJIOOOMEHHUK MJIs
HarpeBa BOJIbl BOJIOM.

Hcxoonvie oannsie: pacxon xonoanoi Boasl Gx=6000 kr/4; Temreparypa xo-
noaHou Bombl txX.H. =40°C, tx.k. =80°C; Temmieparypa ropstuedi Boabl tr.H. =120°C, tr.k.
=100°C.

6.1.4. IlepeyeHb BONPOCOB ISl 3ALIUTHI KYPCOBO# padoThI

1. Tloscuute, yem 0OYCJIOBIEH BHIOOP CXEMBbl IBHMKEHHS TEIIOHOCUTENEH
(MpAMOTOYHASI WJIM IPOTUBOTOYHASI) B TEIIOOOMEHHOM ammapare. KakoBbl mpenmy-
HIECTBA U HEJOCTATKU TON U APYroi cXeMbl?

2. Kako#t Buj KpUTepUasbHON 3aBUCHUMOCTH NPUMEHSIETCS NPHU pacdeTe Ko-
s duLreHTa TeIIO0TJaYl NPU BBIHYKJIC€HHOM YCTAaHOBUBILIEMCS JBUYKEHUU TEILIO-
HOCUTENA?

3. Kakoil Bua KputrepuaibHOW 3aBUCMMOCTH MPUMEHSIETCS MPU pacuere Ko-
s duLreHTa TeIT00TJaYH NPU €CTECTBEHHON KOHBEKIUHU?

4. Yto co3maeT TEpMHUECKOE CONPOTHBJICHHE TEIUIOOTAAaue MpPU TIUIICHOYHOM
KOH/JIeHcaluu napa?

5. Kakue pexxuMbl TeII00TAauM HAOMIOAAI0TCS IPU KUTIEHUH kunkocreit? Ka-
KOU PEXKHUM SIBIISIETCS] pa00YHNM U 1oYemy?

6. Kakue cymecTByrOT cCriocOObI MHTCHCU(PUKAIIUN TETIJIO0TAaqH?

7. Hamummre Qopmyny mis ko3 uiMeHTa Terionepenadyn i IUIOCKOM
MHOTOCJIOMHOW CTEHKH.

8. C Kakol CTOpPOHBI CTEHKH IpHU TEIUIoNepeaadye Haao0 MHTEHCU(PUIUPOBATH
TEMJI000MEH U TToueMy?

9. HazoBuTe mpeumyliiecTBa U HEIOCTAaTKU TEIUIOOOMEHHUKA THUIA «Tpyda B
TpyOe».

10. HazoBute npeumyniecTBa U HEIOCTATKU KOXKYXOTPYOHOIO TEIsI000MEH-
HUKA.
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11. HazoBute mpenmyIiecTBa U HEJOCTATKH IIACTUHYATOTO TETLIOOOMEHHHU-
Ka.

12. Tlo xakoi (opMylie pacCUUTBHIBACTCA CPEIHSS Pa3HOCTh TEMIEPATyp B
TETUI00OMEHHOM ammapaTe Ipu MPSMOTOKE, TPOTUBOTOKE M B MHOTOXOI0BOM TETLIIO-
oOMeHHMKe?

13. Tlouemy mpu pacuere KodhUIIMEHTa TEIIOOTAA4Yd CO CTOPOHBI KOHJICH-
CUPYIOLIETOCs Mapa HEOOXOAMMO YUUTHIBATh OPUEHTALMIO TEIUIOOOMEHHUKA B MPO-
CTPAaHCTBE (BEPTUKAIBHOE UM TOPU30HTAIBHOE PACIIOJIOKEHUE)?

14. Tlpu mpounx paBHBIX YCIOBUAX Y KAKOTO TETUIOHOCUTENS — KHIKOTO HIIN
ra3o00pa3Horo ko3 GUIMEHTH TEIIO0TAAYH OOJIBIIE U ToueMy?

15. Tlouemy B TemI00OMEHHHUKAX C TEIUIOHOCHTEISIMH «KUIAKOCTBY M «Ta3y
OpeOPSIOT MOBEPXHOCTH TEIIO0OMEHA, OOpAIIEHHYIO K ra3zy?

16. B xakom ciydae Kod((PUIIMEHT TEMIOO0TAaYN CaMblii MAJICHHKUNA M B Ka-
KOM CaMbIii OOJIBIIION: a) TETUIOHOCUTENb — Ta3, 0) TeIIOHOCUTEIb — JKUJKOCTh, B)
TEIUIOHOCHUTEIh — KOHJACHCUPYIOIIUNCS HACBHIIICHHBIN Tap?

17. Kakum 00pa3oM MOXHO YBETUYUTHh KOIPPHUIIUEHT TETUIOOTIAYH TIPU JIBH-
KEHHUH KUAKOCTH WM ra3a B TETNIOOOMEHHUKE?

18. B kakoM muama3zoHe JOJDKHBI ObITh CKOPOCTH JKHUIKOCTH M Ta3a B TEIJIO-
0OMEHHUKE U TToYemMy?

6.1.5. IlepeyeHb BONIPOCOB K IK3aMEHY

Pa3znea 1 TentoooOMen

1. OcHOBHbIE IOHSTHS U ONPEACIICHUS TETNI000OMEHA.

2. Cnoco0bl pacipocTpaHEHUs TEMJIOTHI B IPOCTPAHCTRBE.

3. 3akon TtemnonpoBogHoctu Dypre. KordpduimeHT TenaonpoBoIHOCTH.
TennonpoBoIHOCTH B ra3ax, JKUJIKOCTAX, TBEPAbIX TeaX.

4. CranoHapHas TEIJIONPOBOJIHOCTh Yepe3 MIOCKYI0 CTEHKY: OJJHOCIONHYIO
Y MHOT'OCJIOMHYIO. TepMu4eckoe CONpOTUBIEHNE CTEHKH.

5. CrauuoHapHasi TEIJIONPOBOJHOCTh YEPE3 LUUIMHAPUYECKYIO, CTEHKY: O[-
HOCJIOVWHYIO MU MHOTOCJIOWHYIO. JIMHElHHAas IIIOTHOCTh TEINIOBOIO MOTOKA. Tepmuye-
CKO€ CONMPOTUBIIEHUE CTEHKHU.

6. JlubdepennumanpHoe ypaBHEHNE HECTAITMOHAPHON TEIIIOMPOBOTHOCTH.

7. VYcnoBus OJHO3HAYHOCTH 33J1a4 HECTALIMOHAPHOW TEIJIONPOBOJIHOCTH.
Kpaesbie ycnoBusi. [' pannunbie ycnoBus 1-ro, 2-ro, 3-ro u 4-ro poaa.

8. OOwmwui BUJ peuieHUud 3a7a4 HECTAlMOHAPHOW TEIIONPOBOJHOCTH IS
IUIACTUHBL, UIMHAPA U 11apa IPU TPAHUYHOM YCJIOBHUH 3-TO POJa.

9. KoHBekTuBHBIN TemnooOMeH. YpaBHeHue temioornayu Herotona. Koag-
(GUIMEHT TemIoO0TAauYd M ero (U3M4YecKuid cMbICI. TepMHUYecKoe CONMpPOTHUBIICHUE
TEIJIO0TAAYH.

10. [lonsiTHE O NMHAMHUYECKOM, TEIJIOBOM U JU(DPY3MOHHOM MOTPAHUYHBIX
CIOSIX.

11. Iuddepennmanbuoe ypaBHeHHE KOHBEKTUBHOTO TeIJI0OOMEHa (ypaBHEHHE
DHEPIHUN).

12. OcuoBbl Teopuu moaoOus. [logobue: reomerpudeckoe, BpeMeHHOe, (Pu3n-
YECKUX BEJMYHH, MoJIeH (U3NYECKUX BEIMYHH, YCIOBUN OJHO3HAUYHOCTH.

29



13. Yucna (kputepun) nogodus. [lepsas Teopun nogodus. Kpurepuu nogodus
KOHBEKTHUBHOTI'O TEIMJI000MEHA.

14. Yucna (kputepun) nomoodus. 3-s reopeMa noaoodus. KpurepuaiabHbie ypas-
HEHUSI.

15. Meton npuBeeHus JUisl MOTYyYEHUsS KPUTEPUEB MOA00US.

16. TenooTaaya Npu €CTECTBEHHOMN U BBIHYKJACHHOW KOHBEKIIUU.

17. TennooTaaya Mpu KUIEHUH.

18. TennooTaaya npu KOHAEHCALUH.

19. TemnoBoe uznyuenure. OCHOBHbIE MOHATHUS U onpeaeneHusi. CTeneHp uep-
HOThI. KoadpuiumenTs! nmormomuieHus, OTpa>KeHus ¥ MPOITYyCKaHUS.

20. 3aKOHBI JIyYHCTOTO TEIJI0O0OMEHA.

21. Tennonepenaya yepe3 MIOCKYI CTEHKY: OJHOCIOWHYIO U MHOTOCJIOWHYIO.
Koaddumment remmonepenaun. Ob1ee TepMUIECKOE COITPOTHBIICHHE.

22. Tenonepenavya yepe3 HUIMHAPUYECKYIO CTEHKY: OJHOCIOMHYIO U MHOTO-
ciovinyro. JluHeiHblt kodpdunmeHT Termonepenaun. JInHelHOEe TEpPMHUYECKOE CO-
MPOTUBJICHUE TEIJIONEePEaYH [IMIIMHIPUUYECKON CTEHKHU.

23. TenaooOMeH U3IIy4eHHEM: PE3yJbTUPYIOUIUN TEIIOBOM MOTOK MEXAY Te-
JaMu B IIPOCTPAHCTBE.

24. [IpsMOTOYHAsA U MPOTHUBOTOYHASL CXEMBbI JIBUJKEHHSI TEIJIOHOCUTENEH uepe3
peKynepaTUBHBIA TemooOMeHHUK. [IpenmyiecTBa U HEAOCTAaTKM MPOTHBOTOKA U
IpSIMOTOKA B PEKYIIEPATUBHOM TETNIOOOMEHHOM ammnapare.

25. Kputnueckuii guaMeTp TErI0U30ISIUHN.

26. Tumbl TETIIO0OMEHHBIX ammapaToB.

27. BeIBOJ cpeHEd pa3HOCTU TEMIEPATYP Ul MPSMOTOYHOTO PEKyIepaTUB-
HOTO TEMJI0O0OMEHHOTO ammapara.

28. CpenHsast pa3HOCTh TEMITEPATyp PEKYMEPaTUBHOTO TETIOOOMEHHOTO arla-
pata npu npsIMOTOKE, MPOTUBOTOKE U TIEPEKPECTHOM TOKE.

29. NUntencudukanus Terioo0MeHa B TEMJI000MEHHBIX arnaparax.

Pa3nen 2 MaccooOMeH

1. OcHoBHbIE TIOHATHS W ompeneneHus: MaccooOMmena. CrocoObl mepeHoca
pacrpeiesiieMoro BellecTBa B MPOCTPAHCTBE.

2. XapaKTepucTUKa OCHOBHBIX MacCOOOMEHHBIX MPOIECCOB.

3. Macconepenaya. ®a3oBoe paBHOBECHE B IPOIIECCAX MACCOIIEPEAAUN.

4. OCHOBHOE ypaBHEHHE MAaCCOOIEpPEIayu.

5. JlBmwxymias cuiaa MacCOOOMEHHBIX MPOIIECCOB U €€ MpeAcTaBiIeHue B (pa3o-
BBIX «X - y» KOOPJMHATAX.

6. MarepuanbHblii 0agaHC MacCOOOMEHHBIX MPOLIECCOB.

7. CpenHsas ABMXKYIIAsl Cujla MaCCOOOMEHHBIX MPOLIECCOB ISl CIIy4aeB HEJH-
HEWHOW U PAaBHOBECHOM 3aBUCHMOCTH.

8. MoaudunrpoBaHHbIE YpaBHEHHS MacCOIEepeaayu.

9. Amnanorus Mexay Teronepenadeil 1 macconepeaadei.

10. YpaBuenue nuddyzun duka. Koabduruent nuddyszun. Juddysus B ra-
3aX, KHUAKOCTIX U TBEPJBIX TeIax.

11. uddepenunanbHoe ypaBHEHHE MOJICKYJISIpHON 1 dy3un.
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12. YcnoBus ogHO3HAYHOCTU K AU(depeHIuaTIbHOMY YPAaBHEHHIO MOJIEKY-
nsipHoit nuddys3un. Kpaessie ycnoBus. I'panuunsie ycioBus 1-ro, 2-ro, 3-ro u 4-ro
pona.

13. Ananorus mexay nuddy3uei 1 TerIoNnpPBOIHOCTHIO.

14. KonBekTuBHBIN MaccooOMeH. YpaBHeHue Maccootaauu Il{ykapesa. Koad-
(bUIMEeHT MaccoOTAauu.

15. Iuddepennmanbuoe ypaBHEHHE KOHBEKTUBHOTO MacCOOOMEHa.

16. Yucna (xkputepun) mogoOuss KOHBEKTHMBHOTO MaccooOMeHa OOmmii BuT
KPUTEPUNHBIX YpaBHEHUI KOHBEKTUBHOTO MaccOOOMEHa Py MacCOOOMEHE.

17. Ananu3 nuddepeHIanTbHOT0 YpaBHEHHSI KOHBEKTUBHOTO MaccooOMeHa.

18. AHanorus Mexy TEIIOOTIAYEel 1 MaCCOOTAAYEH.

19. Macconepenaua B cucteMax ¢ TBepaou (azoit. OOmias cxema maccomnepe-
Ja4yu. Y paBHEHHE MacCOIPOBOIHOCTH.

6.2. Onucanue nmokaszaresjieil 1 KpUTEPpHeB KOHTPOJISI YCIIEBA€MOCTH, OIM-
CaHue IIKAJ OLeHUBAHUS

Kputepuu o1ieHKH 3HaHUIN yCTaHABIMBAIOTCS B COOTBETCTBUU C TPEOOBAHUSIMU
K Tpo¢eCCHOHAIbHONW TOArOTOBKE, MCXOAS W3 ACHCTBYIOIIMX Y4YEOHBIX IJIAHOB U
IpOrpaMM C YYETOM XapaKTepa KOHKPETHOM MUCIHUIUIMHBL, a Takxke Oymymien mpak-
TAYECKOM EeSTEIbHOCTH BBITYCKHUKA.

JUid jonycka K 9k3aMeHy 3 Kypc 6 ceMecTp HeOOXOAMMO: BBIIOJIHUTH y4yeo-
HBIJ IUIaH MO JMCUUIUIMHE, BKJIKOYAIOMIUKA B ce0s MOCElleHne JIEKIUH, 1abopaTop-
HBIX pabOT U TECTUPOBAHMSI, & TAKKE BBIIIOJIHEHUE KypPCOBOU pabOTHI.

JUis OLIEHKM 3HAaHUM, YMEHUH, HaBBIKOB U (DOPMHUPOBAHUSI KOMIIETEHLUHU IO
muciuminHe «TemmomaccooOMeH» NPUMEHSAETCS TPaAMLMOHHAs CUCTEMa OLICHKH
TEKYLIEr0 U IPOMEKYTOUYHOTO KOHTPOJISI OCBOCHUS IIPOIPAMMBI.

3HaHUS OLICHUBAIOTCA:

- 3 Kypc 6 cemecmp: MO UYETHIPEXOATFHOMN IIKaNle: «OTIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIBLHO», «HEYOBIECTBOPUTEIBLHOY;

Kpurepuu oneHuBaHUS IPOMEKYTOYHOI0 KOHTPOJIA (IK3aMeEH)
TabGnuma 8

Onenka Kpurepum onieHuBaHus

OIICHKY «OTJIHYHO» 3aCITY)KHBACT CTYIEHT, TITyOOKO U MPOYHO OCBOMBIIUH
3HaHUS, YMEHUS, KOMIICTEHIIMN U TEOPETUUECKUI MaTepua, U3arariui
€ro HMCYEepIBIBAIONIE, TIOCIEIOBATEIFHO, CHCTEMHO U JIOTHYECKH CTPOIHO.
CryneHT He 3aTpyIHSETCS C OTBETOM IPH BHIOW3MEHEHWHW 3alaHus;
CIIpaBJISICTCSl ¢ HECTAaHAAPTHBIMU 3a/layaMu, BOIPOCAMU U JPYTUMHU BHJA-
Bricokuii ypoBeHb «5» | MU NPUMEHEHUS 3HAHUMW; TPU U3JIOKEHUM MaTepualia BiIajeeT TEPMHUHOJIO-
(oTmm4HO) TMed U CUMBOJIMKOW M3y4aeMOM JUCIUIUIMHBI, MMOKa3bIBa€T Pa3HOCTOPOH-
HUE 3HAHUSI OCHOBHOM U JOMNOJHUTENBHOM IUTEPATYphl; MPAKTUUYECCKUE
HaBBIKU MPOPECCHOHAIBHOTO MPHUMEHEHHS OCBOSHHBIX 3HAHUH CPOPMUPO-
BaHBI.
Komnemenyuu, 3axpennénnvie 3a OUCWUNIUHOU, CHOpMUPOSAHbI Ha
YPOGHE — GbICOKUIL
OIIEHKY «XOPOII0» 3aCITyKUBAeT CTYACHT, MPAKTHYECKH IOJHOCTBIO OCBO-
UBIIUHN 3HAHUS, YMCHUS, KOMIETEHIIUN U JIOTUYECKU MPABUIBHO U3Jararo-
UMHA TEOPETUUECKUN MaTepuall, HE JOMYCKAIOIIUH CYIIECTBEHHBIX HETOY-
HOCTEW B OTBETE Ha BOMPOC; BIAJCIOMMNN TEPMUHOIOTHEH U CHUMBOJIMKOMN
Cpenuuit ypoBeHb «4» | U3y4yacMO AMCHMIUIMHBI MpU U3I0KEHUU MaTepuana. CTyneHT, YCBOUB-
(xoporo) IV OCHOBHYIO JIUTEPATYpPy, PEKOMEHIOBAHHYIO MPOTPAMMON JAUCIIUTLIN-
HBI; 00JIaaromKi OCHOBHBIMU MPO(ECCHOHATBHBIMI KOMIIETEHIMSIMHE; B
OCHOBHOM C(hOpMHUPOBAJ MPAKTUICCKUE HABBIKH.
Komnemenyuu, 3akpennénnvie 3a OUCUUNIUHOU, CHOPpMUPOGAHBl HA
ypoeHe — xopouiuil (cpeoHuil)
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OIICHKY «yIOBJIETBOPUTEJIbHO» 3aCIYyXUBACT CTYJEHT, YACTUYHO C IPO-
OenaMu OCBOMBIIWI 3HAHMSA, YMEHHS, KOMIETCHIINN W TEOPETHUECKUI Ma-
TEpPHaNl TOJLKO TIO O0S3aTEIILHOMY MHHHMYMY COJCpXaHHS IpeaMeTa,
ONpeNIeICHHOMY MPOTPaMMOIl TUCHUIUINHBL;, 3HAHUS OCHOBHOHM JUTEpaTy-
PBI, PEKOMEHIOBAaHHON IPOTPaMMOM, OTPBIBOYHBI U HE CUCTEeMHBI. CTyZeHT

HOpOFOBBIﬁ YPOBCHB «3» A0IMyCKAaCT HCTOYHOCTU B OTBCTC, HCAOCTATOYHO IPABHUIIBHBIC (bOpMYJ'II/I—
(yZ[OBHeTBOpI/ITCHBHO) POBKH, HAPYHICHUA MOCJICAOBATCILHOCTU B MU3JIOKCHUU MaTCpuaa, 4CT-

KOCTh ¥ YO€IUTETHFHOCTh OTBETA BBIpa)KEHA C1a00, HCIIBITHIBACT 3aTPyAHE-
HUS B BBIMOJHEHUM TUIIOBBIX MPAKTUYECKUX 3aJaHUM, HEKOTOpHIE MPaKTU-
YECKUE HABBIKU HE C(HOPMUPOBAHBI.

Komnemenyuu, 3axpennénnvie 3a OUCUUNIUHOU, CHOpMUPOSAHBl HA
YPOBHE — 00CHAMOYHDLI

TELHO)

OILICHKY «HEYAOBJETBOPHUTECJIBHO» 3aCIIyXHBACT CTYACHT, HC OCBOUBIIIHMI
3HaHHUs, YMCHHS, KOMIICTCHIIMN H TCODCTI/I‘-ICCKI/Iﬁ MarTrepuall; HC ITOKasajl
MPaBUJIBHOI'O IMIOHUMaHUA CYIICCTBa 3a4CTHBIX BOIIPOCOB, HC 3HACT 3HAYH-

MuHUMAaNBHBINA YPOBEHD | TENBHOH YacTH OCHOBHOTO Marepualia; JOMYyCKaeT NpUHIUIHAILHBIC
«2» (HeyIOBIIETBOPH- OMMOKY TIPH BBITOJTHCHUH THUIIOBBIX MPAaKTHUECKUX 3amaHuii. CTyIeHTOM

OCHOBHAs JHUTepaTypa Mo MpobdiieMaM Kypca HE YCBOCHA, MPaKTHICCKHE
HABBIKH HE C(hOPMHPOBAHBI.

Komnemenuuu, 3akpeniénnvie 3a OUCUUNTUHOU, CEOPMUDPOGAHbL HA
yposHe — He chopmuposansvl

Kputepuu oneHuBaHusi NUCbMEHHOT0 M YCTHOTO OMpoOca
Tabnuma 9

Onenka

Kpurepun oueHuBanust

«3aYTCHO»

- 3aCIyXHBaeT CTYJICHT, MPAKTUUYECKU IOJHOCTHIO OCBOUBIIHIA 3HAHHS, YMCHUSI,
KOMIETCHIIMN W JIOTMYECKH NMPaBUIHHO H3JATAIONINN TEOPETUYECKUI MaTepHal, He
JIOITYCKAIOUIMK CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIMPOC; BIIAJICIOIIUIN TEP-
MUHOJIOTHEH W CHMBOJIMKON M3y4aeMOU JAWCIUIUIMHEBI MPH U3JI0XKCHUH MaTepHhaa.
CryzneHT 4eTko u 0e3 omrnOOK OTBETHII Ha BCE KOHTPOJILHBIC BOIPOCHI IPEIIO1aBaTe-
7S, TPEACTaBHII PE3yNbTaThl TECTHPOBAHHS Ha y4eOHO-METOAWYECKOM TOopTaje
sdo.timacad

«HE3AYTCHO»

- 3aCJIy’)KMBAeT CTYACHT, HE OCBOMBIIHMK 3HAHUS, YMCHHUS, KOMIICTCHIIMA U T€OPETH-
YECKHMH MaTepHall; He IoKa3aJl MPaBHJILHOTO MOHHUMAHHUs CYIIECTBA BOMPOCOB; HE
3HACT 3HAYUTEIIBHONM YacTH OCHOBHOTO MaTepHalia; JOMYyCKaeT NMPUHIUIHAAIbHBIC
OIIMOKK; OCHOBHAS JIUTEpaTypa IO IpodjeMaM Kypca HE YCBOCHA, MPAKTUYCCKHUE
HaBBIKK He chopMupoBanbl. CTYISHT OTBETUI Ha KOHTPOJIbHBIC BOIPOCHI IIPEIoa-
BaTels ¢ OIMMOKAMM HIM BOOOIIE HE OTBETHII Ha KOHTPOJBHBIC BOIPOCHI, HE MPE]-
CTaBHJI Pe3yIbTaThl TECTUPOBAHMSI Ha yueOHO-MeToAnIeCKOM nopTaie sdo.timacad

Kpurepun oneHuBaHMs 321U THI JIA00PaTOPHBIX PadoT
Tabmuma 10

Onenka

Kpurtepun oueHnBanus

nabopatopHas
pabora
«3a4TeHa»

naboparopHasi paboTa BEITIOJIHEHA ¢ COOMIOCHUEM TMPABHUI TEXHUKUA 0E30MacHO-
cTH; 1abopaTopHast paboTa oopmiieHa, BBIITOJHEHBI BCE 3a/laHUs MTPAKTHUYCCKAS
pabotel. CTyAeHT 4eTKO W 0e3 OmMMUOOK OTBETHJI Ha BCE KOHTPOIBHEIE BOIPOCHI
NpernojaBares, NpeACTaBul pe3ylbTathl B Tekcte B Qopmare Word, mpudt
Times New Roman 14, nuctset hopmar A4

nabopatopHas
pabota
«HEe3aYTeHa»

JlaGopartopHasi paboTa BBIIONHEHA C COOJIOACHUEM NPaBUII TEXHUKH 0€30MacHO-
cTH; 1abopatopHas paboTa oopmileHa, HO B €€ 0(OPMICHHN COAEPKaTCs rpyObie
omnOku. CTYICHT OTBETHI Ha KOHTPOJIbHBIE BOMIPOCH! MIPENOJaBaTes ¢ OmuoOKa-
MH WJIM BOOOIIIE HE OTBETHJI Ha KOHTPOJIBHBIC BOIPOCHI, HE TIPEICTaBHI PE3yJIbTa-
ThI B TekcTe B popmare Word, mipudt Times New Roman 14, nuctel hopmat A4

Kpurepun oneHuBaHusI KypCcOBOH padoThl
Ta6muma 11

OneHka

Kputepun onennBanus

«OTJIMYHO»: - PACUCTHO-TOSICHUTENbHAS 3alIUCKa BBIMIOJIHEHA KAUYECTBEHHO U
HE CONCP)KHUT OIMMOOK, CTYACHT CHeia COmepKaTelbHbIN, TOTUYECKA CTPOM-
HBIA JTOKJAJ, AaJl BEIBOJ IO MU3JIaracMOMY MaTepHually, IPaBUIILHO OTBETHII Ha

BbICOKHIi ypOBEHB «5» | MOCTABIEHHBIE BONPOCHI, 3HAET aBTOPOB - MCCIeloBaTenel (y4eHbIX) 10 JaH-

(oTm9HO)

Hoit poOseme. [Ipu odopmiieHHH pabOTHI BRITOJHEH HA0OP TeKCTa B hopMaTe
Word, mpudt Times New Roman 14, auctel popmat Al. Ipu 3amure Kypco-
BOW pPabOTBl CTYACHTOM MPOJACMOHCTPUPOBAH BBICOKHI YpPOBEHbL pa3BUTHS
NpoQeCcCHOHATLHBIX KOMITETCHIINHM, TEOPETHUECKUX 3HAHUM W HAIWYHE TIpakK-
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TUYECKUX HABBIKOB
«XOpOILI0» — B PACUETHO-TIOSICHUTENFHOW 3allUCKE HMEIOTCS OT/IENbHbIC
HEOONBIINE HETOYHOCTH, CTYIOEHT TPEACTaBHI T'PAaMOTHOE H3JIOKEHHUE
cofep)kaHusl paboTHI MO CYIIECTBY, Al BBIBOJ MO M3JIOKECHHOMY MaTepuay, B
Cpenuuil ypoBeHb «4» | 1I€JIOM INIPaBHIBHO OTBETHJI Ha IOCTaBjleHHbIE Bompockl. Ilpu odopmienun
(xoporro) pabothl BeIMONHEH Habop Tekcta B popmare Word, mpudrt Times New Roman
14, mucter ¢opmatr Al. Ilpu 3ammre KypcoBoil paboOTBl CTyIEHTOM
NPOJEMOHCTPUPOBAH XOPOLIMHA ypPOBEHb Pa3BUTHA MPOPECCHOHATBHBIX
KOMIIETEHIINH, TEOPETHIECKUX 3HAHUNA 1 HATMYHE MPAKTUIECKUX HABBIKOB
«Y/OBJIETBOPUTEIbHO» — pAcCUYETHO-TIOSACHUTENIbHAS 3allMCKa, B IEJIOM,
YIOBIETBOPACT TPEIBIBISICMBIM TPeOOBaHUs, HO COACPKUT HEKOTOPHIE
HETOYHOCTH WJIM TOTPEUTHOCTH B O()OPMIICHUH, CTYyIEHT UMEET OOIIre 3HAHUS
OCHOBHOTO MaTepuraja 1o TeMe KypCcOBOH pabOThI, HO 0€3 YCBOSHHS HEKOTOPBIX
[ToporoBsIii ypoBeHs | CYLIECTBCHHBIX MOJIOXCHUH, (OPMYIUPYET OCHOBHBIC MOHATHS ¢ HEKOTOPOH
«3» (y1OBIETBOPHUTENb- | HETOYHOCTBIO, 3aTPYAHSCTCS B OTBETaX HAa IMOCTABICHHBIC BOMPOCHL [lpu
HO oopmiieHHH PabOTHI BHIOIHEH Ha0op TekcTa B popmare Word, mpudr Times
New Roman 14, muctsr popmat Al. Ilpu 3amure KypcoBoi paboThI CTYACHTOM
POJIEMOHCTPUPOBAH YIIOBIETBOPUTENBHBIN YpOBEHb pasBuTHUs
Mpo(eCCHOHANBHBIX KOMIIETEHIINI, TEOPETHYECKUX 3HAHWH W HaIH4He
MPAKTHYECKUX HABBIKOB
«HEY/JI0BJIETBOPUTEJIBHO» — KypcoBas padoTa HE BBINOJHEHA B IOJHOM
o0beMe WM CONEPKHUT CYIIECTBEHHBIC OMIMOKH, CTYIEHT HE CMOT CHeNaTh
JIOKJIaJ, TOACHSIOUINI BBIIOJIHEHHYIO paboTy, MOMYyCTHI CYyIIECTBEHHBIE
OIIMOKHM B TIPOIIECCE €€ U3JOXKEHHs, HE YMEeT BBIIENUTH IJIaBHOE U CHENaTh
BBIBOJI, NPUBOIUT oOIIMOOYHBIe ompeneneHus. [Ipu odopmienun padoTel

MUHUMaJIBHBIN YpOBEHB
«2» (HeyIOBIETBOPH-

TEIBHO) BBINIOJIHEH HaOop Tekcta B (opmate Word, mpudr Times New Roman 14,
muctel  popmatr Al. Ilpm 3amure KypcoBod  pabOTBI  CTYACHTOM
POIEMOHCTPUPOBAH HEYAOBJICTBOPUTEIbHBIN YpOBEHBb pa3BUTHS

HpO(l)eCCI/IOHaJ'H:HBIX KOMHCTCHHHﬁ, TCOPCTUUCCKUX 3HAHUH M HaJIM4He
IMMPAKTUYCCKUX HABBIKOB

7. YueOHO-MeTOAMUYECKOE U MH(OPMAIHOHHOE O0ecnedeHne JUCHUILTUHbI

7.1 OcHoBHAas JaUTEpaTypa

1. PynoGamra, C.I1. Tenorexuuka. U3xa. 2-e, nomn. Jonymeno MuHceabpxo30M
P® B xauectBe yueOHMKA JJIsI arpOMHKEHEPHBIX BY30B (0a30BbIN YU4E€OHUK) [TEKCT]
M.: ITepo. 2015. — 672 c.

2. PypoGamra, C. I1. DnexTpopa3psiHoe IKCTparupoBaHue : YueOHoe moco-
oue / C. II. PymoGamra, B. T. Kazy6. — MockBa : OOO MW3parenbcko-
KHUroToproBoid LeHTp «Komoc-c», 2022. — 261 c. — ISBN 978-5-00129-260-9. —
EDN GSKPEEF.

3. Kyzuenos A.B., Pyno6amra C.I1., Cumonenko A.B. [texct] OCHOBEHI Ter-
JIOTEXHUKH, TOIUIMBO U cMa30uHble MaTepuaisl — M.: Konoc, 2001. — 246 c.

7.2 lonoiHMTEIBHAS JUTEPATypa

1. Kpyrnos, I''A. Temnotexnuka: yuebHoe mocodue / I'.A. Kpyrmnos, P.U.
bynrakoga, E.C. Kpyrmosa. — 2-e usn., crep. — Cankrt-IletepOypr : Jlans, 2012. —
208 c. — ISBN 978-5-8114-1017-0. — TekcT : 31eKTpoHHbIH // JIaHb : 3I€KTPOHHO-
oubnmuoteunas cucrema. — URL: https://e.lanbook.com/book/3900

2. Jlorunos, B.C. IIpakTukyM 1Mo OCHOBaM TEIJIOTEXHHUKH : yueOHOe rocodue
/ B.C. Jlorunos, B.E. FOxHoB. — 2-e u3n., uctp. u gomn. — Caunkr-IletepOypr : Jlans,
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2019. — 128 c. — ISBN 978-5-8114-3377-3. — Tekcrt : anexkTpoHHbIi // Jlansb :
ANEeKTpOHHO-OnbOMMoTeunas cuctema. — URL: https://e.lanbook.com/book/112679

3. Temnorexuuka. Ilpaktuueckuii kypc: yuebHoe mocobue / I'.A. Kpyrios,
P.M. bymnrakora, E.C. Kpyriosa, M.B. AnapeeBa. — Caunkrt-IleTepOypr : Jlaus,
2017. — 192 c. — ISBN 978-5-8114-2575-4. — Tekcrt : anexTpoHHbIH // Jlansb :
AeKTpoHHO-OnbmMoTeuHas cuctema. — URL: https://e.lanbook.com/book/96253

4. Pyno6amra, C.II. TermorexHuka. 3amaHusi A KOHTPOJIbHON pabOTHI:
npaktukyM / C. I1. Pygobamra, E. JI. babuuesa, 0. A. Kanataukos; Poccutickmii
rocygapctBeHHblii arpapHbiii yHuBepcurer - MCXA wumenn K. A. Tumupsizesa
(MockBa). — DnektpoH. TekcToBble 1aH. — MockBa: PTAY-MCXA um. K. A. Tu-
mupsizeBa, 2018 — 114 c.: puc., Ttabn. — Komnekuus: YueOHas u yueOHO-
METOuYecKas JauTepaTypa. — Pexum noctyna
http://elib.timacad.ru/dl/local/umo313.pdf.

5. OcmonoB, O.M. Ob6mas sHepreTuka: yueoHoe nmocodue / O. M. OcMOHOB;
Pocculickuii rocynapcTBeHHbIN arpaphblii yHuBepcuter - MCXA umenu K. A. Tu-

MupsizeBa (MockBa). — DJEeKTpOH. TeKCcToBbie MaH. — MockBa: PTAY-MCXA uwm.
K. A. TumupsizeBa, 2015 — 98 c.: puc., Tabn. — Komneknusa: YyeOHas u yueOHO-
MeToanYecKas JUTEpaTypa. — Pexxum JocTyna

http://elib.timacad.ru/dl/local/186.pdf.

7.3 MeTtoanueckue yKa3aHusi, peKOMeHIalMU U IPyrue MaTepuabl K 3a-
HATUHAM

1. Meronuueckue ykazaHus K JaOOpaTOpHBIM paboTaM:

— Ne 1. «Onpegnenenne kordduiiieHTa TEMIONPOBOAHOCTH TBEPBIX TEN Me-
TOAOM IUIuHApHU4Yeckoro cios» (Pymobamra, C.I1., ®enotos, E.I.);

— Ne 2. «Ompenenenue 3aBUCUMOCTH Ko3((HIIMEHTa TETIONPOBOIHOCTH
BO3/yXa OT TeMmmepaTypbl MeTofoMm Harperod HutW» (PymoGamra, C.II., ®enoTos,
E.N.);

—  Ne 3. «Onpenenenne korpduiirieHTa TEMIOOTAAYU MIPU €CTECTBEHHON KOH-
BEKIMU Ha o0orpeBaemMoM nunuHApe» (Pynobamra, C.I1., ®enoros, E.I.);

—  Ne 4.«Onpenenenne kodpduImeHTa TEIMIIOOTAAYH METOJO0M PETYISIPHOTO
pexumay (Pynobamra, C.I1., denoros, E.N.);

— Ne 5. «Onpenenennie koddduieHTa TEIOOTAAYH MTPU KUTIEHUU KUJIKO-
ctu» (Pynobamra, C.I1., ®enotos, E.N.);

—  Ne 6. «Onpenenenne kodpuimenTa u3IydeHUuss 1 UHTETPATBHON CTETICHU
yepHOTHI TBEpI0TO Tena» (Pynobamra, C.I1., ®enortos, E.I.);

— Ne 7. «Onpegnenenue kod(pduirenTa Terionepenayd mnpu BbIHYKICHHOM
TE€YEHUHU KUAKOCTU B Tpyoe» (Pynobamra, C.I1., ®enoros, E.N.).

2. TemnosHepretuka u TeminorexHuka. Oo6mme Bornpockl. CpaBOYHUK B 4-X
kH. Knura 1 / Tloxg o6mi. pen. B.A. I'puropseBa u B.M. 3opuna. — M.: U3n — BoO
MDBMU. 1999. - 528 c.

3. Karanor — cnopaBounuk: TumonuH A.C. OCHOBBI KOHCTPYUPOBAHUS U pac-
YyeTa TEXHOJOTUYECKOTO U MPUPOA00XpaHHOTO 00opynoBanus: CnpaBoynuk. T. 1 -3.
- Kanyra: U3n-Bo H. boukapesoii, 2001. - 988 c.
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4. Ilpubopsl pazHOTO THUIA JJsl ONpPENENICHUs TEIUIOTEXHUYECKUX MapaMeT-
POB: U3MEPUTEIN TEMIIEPATYPHI, 1aBICHUS, BIAXXHOCTH BO3AYXa.

5. TIpOMBINIUIEHHBIN KOKYXOTPYOHBIN TETNIOOOMEHHUK.

6. Ilmakatsr:

—  €IMHHULBI U3MEPEHUS TEMIOTEXHUUYECKUX BEJINYNH;

— C WUIIOCTpAIUell 3aKOHA TETIONPOBOJIHOCTH U 3HAYECHUSAMHU KO3PPUINCH-
Ta TEIUIONPOBOHOCTH B Pa3HBIX Cpe/ax;

— ¢ u300pake€HHWEM TEIUIOBOTO IMOTPAHUYHOTO CJIOS M 3alMChI0 YPaBHEHHS
tennooTanaun HeroToHa;

—  WUTIOCTPUPYIOMINIA Ty4UCTHIN TerooOMeH u 3akoH Ctedana-bombimana;
—  WUIIOCTPHUPYIOLIUH TEIUIO0OMEH MPH KUIIEHUH KUIKOCTH;

—  WUTFOCTPHUPYIONTUH TETUIO0OMEH MpY KOHJEHCAITUHY Tapa.

7. CreHabl:

— s onpeneneHus KodPuiMeHTa TemIonpoOBOHOCTH TBEPABIX TEI METO-
JIOM IUTUHIPUYECKOTO CIIOS;

— JUIs OTIpENeNIeHUs] 3aBUCHUMOCTH KOY(P(UIIMEHTA TEIUIONPOBOJHOCTH BO3-
JyXa OT TeMIepaTypbl METOJIOM HarpeTol HUTH,

— s ompeneneHus koddduimeHTa TENIo0TAauyd MpPH €CTECTBEHHOM KOH-
BEKITMU HA TOPU30HTAIEHOM 000TPEeBaEMOM IHIIUHIIPE,

— s ompeneneHus KodhOUIMEHTa TeIIOOTIAYN METOJIOM PETYJISIPHOTO
pexuma,

— s onpeenieHus: KodpuireHTa TerIo0Tauu MPU KUTIEHUHN KUJTKOCTH,

— ans ompereneHus Kodp(uIMeHTa HU3IY4YeHHUS U WHTETPalbHON CTENeHU
YEPHOTHI TBEPJIOTO TEINA,

— s ompenesieHus koddduimenTa Teronepenayr npu BhIHYKICHHOM Te-
YEHUU XUJIKOCTH B TpyOe,

— ISl ICTIBITAHUS TTACTUHYATOTO U KOKYXOTPYOHOTO TEIIIO0OMEHHHUKA,
8. Tabnuiel Temiopu3nuecKux CBONCTB BOIbI U BOJsHOTO mapa (10 kHur).

8. Ilepeyennb pecypcoB HHPOPMAMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«/HTepHeT», He0OXOAUMBIX VISl 0CBOCHH S JUCHUILTUHBI

1. http://kiev.goldenpages.ua/details/449147/286/ - NpOMBINIUIEHHAs TEIIO-
TEeXHHUKA (OTKPBITHINA JOCTYM).

2. http://www.twirpx.com/files/tek/periodic/teploenergetika/ - Tenno’Hepre-
TUKa (OTKPBITHINA JOCTYII).

3. http://www.promen.energy-journals.ru/ - TpOMBIIIJIEHHAS YHEPreTHKA (OT-
KPBITBII JOCTYI).

4. http://www.ntsn.ru/?yclid=3116444075139009561/ - HOBOCTH TeIJIOCHAO-
KEHUSI (OTKPBITBIN JOCTYII).

5. https://portal.timacad.ru/ — y4eOHO-METOIUYECKUN TIOpTan (OTKPBITHIN J10-
CTYyII).

6. http.://rucont.ru — >MIEKTPOHHO-OMOIMOTEYHAS! CUCTEMA (OTKPBITHIN JTOCTYTI).

7. http://www2.viniti.ru — 6a3e1 qanasix BUHUTU PAH (oTkpeIThiii qOocTyM).

8. http://ruwikipedia.org/wiki — Ternonepeaada (OTKPBITBIN JOCTYII).
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9. https://www.google.ru/, http.//elementy.ru/trefil/, http://files.school-
collection.edu.ru/, http://dic.academic.ru/dic.nsf/ntes/, http.://www.vedu.ru/expdic/-
TeI1I000MeH (OTKPBITHIN JOCTYII).

10. http://stringer46.narod.ru/Radiation.htm - TenIIO0OMEH U3Ty4YeHUEM (OT-
KPBITBIN TOCTYTI).

11. http://'www.xumuk.ru/encyklopedia/, http.//slovari.yandex.ru/,
http://tolkslovar.ru/m2376.html - maccooOMeH (OTKPBITBIA TOCTYII).

12. http://lab5.ru/glava-ix/ - OCHOBBI TPOIECCOB MacCOOOMeEHa (OTKPBITHINA J0-
CTYyI).

13. http://www.labh.ru/index/chast-2-massoobmennye-protsessy-i-
apparaty/massoobmennye-protsessy-i-apparaty/, http://gendocs.ru/ - maccooOMeH-
HBIE MPOLIECCHI U anmnapaThl (OTKPBITHII TOCTYII).

Tabnuna 12

9. [lepeyeHb MPOrpaMMHOro odecriedeHns 1 UHPOPMANMOHHBIX CIIPABOY-
HBIX CHCTEM IepeYyeHb NPOrpaMMHOro obecrevyeHus

HaumenoBaHue
Ne . HaunmenoBanue Tun T'ox
pa3aesa yueOHoi ABTOp
n/n MPOrpamMmbl NMPOrpamMMbI pa3padoTku
JAUCIHUTLTHHBI
OI'bOY
1 Pasnensr 1-2 V-TEST KOHTPOJMPYIOWIAA | rry iy o/ 2004
2 Paznensr 1-2 M1cro§81;t30fﬁce odopmMHTEITbHAS Microsoft 2013

10. Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM 1JIA 0CY-
IIEeCTBJIEHUs] 00Pa30BaTeJbHOI0 MPOLEcca M0 JMCHMUILINHE

[IpakTudeckue 3aHsATUS MPOBOAATCS B 24 kopryce B kabuHetax Ne 201, Ne
214, No 314 B aynutopHOe Bpewmsi, Tu0O0 B JJaGopaTOpUM BO BHEAYJAMTOPHOE BpEMS.
VY4eOHble Ki1acchl Kadeapbl OCHAIIAIOTCS HArMISIHBIMUA JE€MOHCTPAIIMOHHBIMUA MO/IEIIsI-
MU, MAKETOB YCTPOUCTB, CTEHIaMHU.
Caenenusi 00 00ecnie4eHHOCTH CIIENUATM3MPOBAHHBIMHU Ay IMTOPUAMH, KaOMHe-
TaMH, JJAa0OpaTopusiMu

Tabmuna 13
HanmeHoBaHHe cielHAJILHBIX IIOMeIIIe-
HUH 1 MOMeNIeHuH IJIs1 CAaMOCTOATEIb- OcHallIEeHHOCTE CIEeIHAJBLHBIX IOMEIeHUH U I0-
HOM padoTsI (Ne yueOHOro Kopmyca, Ne MellleHNH IS CAMOCTOSITeIbHOH padoThI**
Ay AMTOPUM)
1 2

Jlaboparopuu Ne 201 B kopmyce mo aapecy: | JlabopaTopus Coaep uT:
JluctBennnuHas amies, 1. 6, 24 y4deOHbIA | 1) maGopaTopHas yCTaHOBKA JJIsi ONPEACIICHHS KO-

KOpIyc 3¢ unrenHTa TEemIonpoBOJHOCTH TBEPIABIX TET Me-
TOZIOM LWIMHIPAYECKOTO (1 (0): (UuB.Ne
410134000001552);

2) naGopaTopHas YCTaHOBKA I ONpeesICHHs 3aBU-
CUMOCTH KO3(hpuIMeHTa TEIIIONPOBOJTHOCTH BO3/TY-
Xa OT TeMmIepaTypbl METOJOM Harperoil HUTH
(MuB.Ne 210134000002081);

3) mabGoparopHasi yCTaHOBKa JUJIsl OINpENEJICHUs] KO-
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HanmeHoBaHMe crieliHAJIBHBIX IOMeILIIe-
HHUH 1 MOMeNIeHUH AJIs1 CaMOCTOATEIb-
HOI1 padoThI (Ne yueOHOTro Kopmyca, Ne

ayIMTOPHH)

OCHAIIIEHHOCTH CHENUAJLHBIX IOMEIEeHHI 1 I10-
MeleHUH ISl CAMOCTOSITeJIbHOM padoThI**

1

2

s unMeHTa TeII00TAaYM PH €CTECTBEHHOM KOH-
BEKIIMM Ha TOPU30HTAJILHOM O0OTpeBacMOM IIMJIMH-
npe (MuB.Ne 210134000002082);

4) naGopaTtopHasi yCTaHOBKa JUIsl ONpPENeTIeHUs KO-
3pUIMEeHTa TEMI00TIaYd METOJOM pPETryJSPHOTO
pexxuma (MuB.Ne 410134000001548);

5) mabGoparopHasi ycTaHOBKa ISl OINpENEJICHUS KO-
¢ dunrenTa TeI00TAaYM TPU KUIEHUH KHUJIKOCTH
(MuB.Ne 410134000001549);

6) maboparopHas yCTaHOBKA IS OMPEIEICHHUS KO-
dpUIMeHTa U3MTy4eHUsS U HWHTETPabHOU CTENeHH
YEPHOTHI TBEPAOTO Tena (MuaB.Ne
410134000001550);

7) maboparopHas yCTaHOBKA IS OMPEIEICHHUS KO-
apduimenHTa TemIonepesayd MpU BBIHYKICHHOM
TEUCHUU KUJIKOCTH B TpyOe (MuaB.Ne
410134000001551);

8) mpoexktop NEC NP60 DLP 1024*768,300 nns
cnaia-npesenranuii (Mus.Ne 210134000002560);

9) MpOEKIMOHHBIN dKpaH ¢ AMEKTpornpuBoaoM Digis
Electra 240*240 NW (DSEM-1106) (MuB.Ne
410138000002636);

10) komnbroTep (MuB.Ne 210134000001871)

Jla6opaTopuu Ne 214 B xopmyce 1o aapecy:
JlucTBeHHWYHAas aies, 1. 6, 24 y4eOHbIi
KOpITYC

JlaGopaTopust COIEPKHUT:

1) mnactuHuYateii  TemwmooOMeHHUK — (MHB.Ne
410134000001780);
2)  KOXyXOoTpyOHBIH  TermmooOMeHHUK  (MHB.Ne
410134000001622);

3) npeobpazoBarens Temneparypbl KTIITP-05 ¢ 6o-
owrmkamu yrioeiMu (MHEB.Ne 410134000002554);
4) skpan Projecta SlimScreen 200*200 cv Matte
White S nactennsriit (MaB.Ne 568938);

5) temoBas  3aBeca  KEH-37B (MuB.No
210134000002256);
6) KOMIUIEKT M3 MHTEepakTHBHOH nocku Penbord 77
(croiika, MIPOEKTOP " JTIOCKa) (MaB.Ne
210134000001798);

7) nmocka HacTeHHass MarHutHo-MenoBas JIH-32M
(MuB.Ne 632954);
8) xommbroTep (MuB.Ne 210134000001864)

JlaGopatopusi B o0IIeM 3ajie B KOpILyce I10
anpecy: yi. TumwupsizeBckas, A.51. Kopmyc
MOJHOCTBIO 3aHMMaeT Kadenpa «Termmorex-
HUKa, THJpaBIUKAa M HHEprooodecrnedyeHue
IPEATPUITUIIN

JlaGopaTopus COEPKUT:
1) rermmmocuerunk BUC.T TC-200 co BCTpOeHHBIM
UH(POPMALIMOHHO-BBIYN CITUTEIbHBIN (MuB.Ne

410134000001624)

JlaGopaTopun Ne 314 B Koprmyce 1o aapecy:
JlucrBenHuuHas amies, 1. 6, 24 y4eOHBII
KOpITYC

JlaGopaTopust COIEPKHUT:
1) skpan HacreHHslii Projecta SlimScreen (MuB.Ne
210134000002855);
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HaunmeHnoBaHue cnenuajbHbIX nomMeline-

HHMI ¥ IOMEIEeHNH JJIA CaMOCTOsATeIb- | OCHAIIEHHOCTH CeNMATbHBIX OMEILEHU U 1o~
HOI1 padoThI (Ne yueOHOTro Kopmyca, Ne MeleHUH ISl CAMOCTOSITeJIbHOM padoThI**
ayIMTOPHH)
1 2

2) npoekTop s ciaia-npedentaunit (Mus.Ne );

3) nmocka HacTeHHass MaraHutHo-MenoBas JIH-32M
(MuB.Ne 632955);

4) xomnwrotep (MuB.Ne 210134000001865)

Jlnst caMOCTOSITEIbHON paboThl CTYIEHTOB UCIIONB3YIOTCS pecypebl LleHTpanbHo# HayqHOMN
ouommotexkn nmenu H.U. XKeneznoBa PAY-MCXA umenu K. A. TumupszeBa, Bkitouaromue 9 uu-
TaJbHBIX 3aJI0B, OPTaHW30BAHHBIX MO MPUHIUIY OTKPBITOTO MOCTyma M OocHameHHbIXx Wi-Fi, UH-
TEPHET-IOCTYIIOM, B TOM YHUCJIE 5 KOMIBIOTEPU3UPOBAHHBIX YUTAIBHBIX 3aJI0B, a TAK)KE KOMHATBI
JUISL CAaMOIIOATOTOBKH B oO1exxutnu Ne 5 u Ne 4.,

11. MeToauyeckue peKOMeHIAIUMN CTYI€HTAM [0 OCBOECHUIO TUCIIUIIINHBI

ObpazoBatenbHbIN Mpolece MO AUCHUIUIMHE «TermnomMaccooOMen» OpraHu30-
BaH B (opMe y4eOHBbIX 3aHATUN (KOHTaKTHasg padoTa (ayaIuUTOpPHOW U BHEAYIUTOP-
HOI) 00ydJaromuxcs ¢ MpernojaBaTelieM U caMOoCTOsITeNIbHAs paboTa 00ydaronuxcs),
B TOM YHCJI€ C MPUMEHEHUEM COBPEMEHHBIX MporpamMMHbIX mpoaykToB (AUTOCAD,
KOMIIAC, MS Office: Word, Excel, PowerPoint), nudposix miardopm (Webinar,
Zoom, Mentimeter) u udpoBbix nHCTpYyMeHTOB (Kahoot, Moodle, SimInTech).

VY4eOHble 3aHATHS MPEACTABICHBI CIEAYIOIIMMU BUAAMH, BKJIIOYas y4ueOHbIE
3aHSATHUS, HAMPABIECHHBIE HAa MPAKTUYECKYIO MOJTOTOBKY OOyYaroniuxcs U mpoBeJe-
HUE TEKYIIEro KOHTPOJIS YCIEBAEMOCTHU: JIEKIIUU, MPAKTUUECKHE 3aHATHUS, TECTHUPO-
BaHUE, IPYIIOBbIE KOHCYJIbTAIIMH, CAMOCTOSATEIbHASI paboTa 00yUarOIINXCA.

Ha y4eOHbIX 3aHATHSAX 00ydYaromuecs BBINOJIHSIOT 3aIUIaHUPOBAHHBIE HACTOS-
e mporpamMMoil OTAENbHBIE BUABI yUeOHBIX padOT, B TOM UYHMCIE OTACNIbHBIX 3Je-
MEHTOB paboT, CBSI3aHHBIX C OyayIiel mpodhecCuOHATBEHOM JeSTENIbHOCTBIO.

[Ipu moAroTOBKE K MPAaKTUYECKOMY 3aHSITHIO CTYJEHT JOJKEH MOBTOPUTDH TEO-
peTHYECKUN MaTepuall MO JIEKIHH, a TakKe M0 y4eOHHKaM U y4eOHBIM MOCOOUSIM,
PEKOMEHIyeMbIM HacTodIleld nporpammoil. Ha kaxxgoe npakTuueckoe 3aHsITUE U
MPaKTUYECKYIO pabOTy CTYACHT JOHKEH UMETh TeTpajb, KapaHjalll, JUHEHKY, up-
KYyJb, YTOJBHUK, TPAHCIIOPTHUP.

Buabl n gopmbl 0TpadOTKH MPONYIIEHHBIX 3aAHATHH

CtyaeHT, mpoIyCTUBIINHN JIEKIIUI0, 00S3aH CaAMOCTOSITEIPHO MPOpadoOTaTh Te-
My H TPEICTaBUTh MPETOAaBaTEI0, TPOBOISAIIEMY JTaHHBIA BHU] 3aHSATHUS, KOHCIICKT
3aHsaTUg. CTyIEHT, HE MOCEMIABIINN WM MPOMYCTUBIINKA OOJBIIOE YHCIIO JEKIUH,
JUTSL IOTTYCKa K DK3aMEHY JTOJDKEH CaMOCTOSITENTbHO M3YYHTh MaTepHalibl HA Y4eOHO-
METOUYECKOM MopTaje (OTKPBITHIA JOCTYM) Mo cchlike https://portal.timacad.ru/.

CTyneHT, MpOIMyCTUBIINKA JTA0OPAaTOPHYIO pabOTy M MPaKTUYECKUE 3aHSTHSA,
0TpabaThIBAET €T0 B COTJIACOBAHHOE C MPETO/IaBaTEIeM BpeMSI.

CTyneHT moiy4aeT JOMYyCK K 9K3aMEHY €CJIM BBITIOJHEHBI U 3alIUIIEHBI J1a00-
paTopHbIe paboThl, KypcoBas paboTa, a Tak)Ke UMEETCS B HATMYUU PYKOITUCHBINA KOH-
CIIEKT JIEKLIAM.
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12. MeToauyeckune peKOMeHIAUM MPeNoaaBaTeJ siM M0 OPraHu3aluu
00y4eHMs MO JUCHUILIUHE

CormacHo yueObHOMY MiaHy U Tpaduky ydeOHOTO mporecca MpoIecce mpero-
TABaHUS JUCITUTUIMHBI JJISI OPTaHU3AIMK YCIIOBUM OCBOCHUS CTYJACHTAMU KOMIIETEH-
IIUHA UCTOJB3YIOTCS CIICAYIONINE (POPMBI TEOPETUUECKOTO M MPAKTUYECKOTo 00yde-
HUS, COOTBETCTBYIOIIUE TPAAUIIMOHHON (OOBSICHUTEIbHO-WILTIOCTPATUBHON), aKTHB-
Hble (TpobsieMHOe 00y4YeHHe, KOJUIEKTUBHO-TPYIIIOBOE 00yUEHNE) U MHTEPAKTUBHBIE
TEXHOJIOTHH (IUCTAHIIMOHHASI TEXHOJIOTHsI, dJICKTpOHHOE 00yueHue, TB-TexHomoruwy,
CETEeBBIC TEXHOJIOTHH), B TOM YHWCJE€ C TMPUMEHEHHEM COBPEMEHHBIX MPOTPAMMHBIX
npoayktoB (MS Office: Word, Excel, PowerPoint), mudpossix miatdopm (Webinar,
Zoom, Mentimeter) u nudpoBeix uHCTpyMeHTOB (Kahoot, Moodle, Fotor,
SimInTech).

JlJis TOBBINIEHUsT YPOBHS 3HAHUUM MO JAUCUHUIUIMHE Y CTYACHTOB, HEOOXOIUMO
WCKATh IyTH COBEPIIEHCTBOBAHUS METOINKHU MPETIOJaBaHUSI: HUCIIOJIH30BAHUE PA3HO-
00pa3HbIx (GOpM, METOJOB U MPUEMOB AaKTHBU3AINH TTO3HABATEIPHOU JEATEILHOCTH
ydamuxcs (B T.4. aKTUBHBIX M MHTEPAKTUBHBIX); MCIOJIH30BAHNE HATJISTHOTO MaTe-
puana — TabauIl, PUCYHKOB, CXEM, IEMOHCTPAIIHS OMBITOB; PEIICHUE THUIIOBBIX 33/1a4
KaK METOJ] OOy4YEHHUS COBPEMEHHBIX MPOOJEM TEIUIODHEPTETUKH, TETUIOTEXHUKU W
TEIJIOTEXHOJIOTHI; WCIOJIB30BAaHUE PA3TUYHBIX (DOPM OpraHU3ANMMH CAMOCTOSTEIh-
HOU paboThI CTYJIEHTOB: MHIUBUIAYyaIbHAas, TPYIIOBasi, KOJUICKTHBHAS; OPTaHU3aIIHS
WHIUBUIYIBHON PabOThl CTYIEHTOB C y4ETOM YPOBHSI TIOJTOTOBKH; NMPUMECHECHHE
CUCTEMAaTHUYECKOTO KOHTPOJISI PA3IMYHBIX BUIOB B IIPOIECCE OOYUCHHUS.

HayuHo#l OCHOBOW Al MpemnojaBaHusl TUCIUIUIMHBI SBISETCS METOIOJIOTHS
CHUCTEMHOTO TIOJX0/a K 4elloBeKy. BaxkHO cTpemMuTbes 3(GEeKTUBHO OPraHu30BaTh U
ONTUMHU3HUPOBATH CAMOCTOSTEIHHYIO padOTy CTYICHTOB.

IIporpammy pazpadoran: PygoGamra C.II., n.1.H., mpodeccop

« » « » 2023 1.

(moamuce)
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PELHEH3UA
Ha padouyro nporpammy aucuuiineabl b1.0.36 «Tensiomaccoodmen»
OIIOII BO no nanpasJjennio 13.03.01 TenyioaHepreTuka M TenJIOTEXHUKA,
HAIIPaBJIEHHOCTh «JHeproodecneyeHyne NpeInpuATHIA, TeIVIOBbIe H TEXHUYEeCKHe CHCTEMbI»
(kBanuukanus BBITYCKHHUKA — 0aKkaiaBp)

AnppeeBsiM CepreeM AHApeeBHYEM, JOIEHTOM Kadeapsl «ABTOMAaTHU3aMU U POOOTH3a-
UM TEXHOJIOTHYECKUX mpoiieccoB nMeHu akagemuka M.d. boponuna»y ®I'BOY BO «Poccuiickuii
rocyznapcTBeHHbIN arpapHblii yHuBepcuteT — MCXA nmenn K.A. TumupsizeBa» (najnee 1mo TeKCTy pe-
[IEH3EHT), MPOBEJICHA perieH3us padodeil mporpaMmbl quciuIinHbl «Temmomaccooomen» OITOIT
BO no nanpasnenuto 13.03.01 «TennosHepreTuka M TEIUIOTEXHUKA», HAPaBIEHHOCTb DHEPro-
oOecrnieueHre MPEANpPUATUN, TEIJIOBBIE U TEXHUYECKHE CUCTeMbI (KBalu(UKalMs BBITYCKHUKA —
OakanaBpuat) pa3zpadoranHoir B ®IT'BOY BO «Poccuiickuii Tocy1apCTBEHHBIN arpapHblii YHUBEp-
cutetr — MCXA umenu K.A. TumupsizeBa», Ha kadeape «TermnmoTexHuKa, THAPABIUKA U YHEPTO-
o0ecrieyeHne MpeanpUsTHil» B COOTBETCTBHM ¢ Y4eOHBIM IUIAHOM IO MporpamMme OakanaBpuara
(pa3pabotunk — Pymob6amra Cranucnas [1aBmoBuy, mpodeccop kadenpsr «TermmoTexHuka, ruapas-
JMKa U BHEProodecrnevyeHre NpeaArnpusITUin), TOKTOP TEXHUYECKUX HAaYK).

PaccmoTpeB npeicTaBieHHbIE Ha PELEH3UI0 MaTepuabl, PELIEH3EHT MPULIeN K CIeTYIOIINUM
BBIBOJIAM:

1. IIpenbsBnennas pabodas mporpamma JUCIUIIIHHBL « TenioMaccoooMen» (z1anee mo TeK-
cry Ilporpamma) coomeemcmsyem tpedoBanusim ®I'OC BO no nanpasnenuto 13.03.01 “Teruto-
JHEpreTHKa W TeIuioTeXHuka». [IporpamMmma codeporcum BCe OCHOBHBIE paslieibl, coomeemcmeayem
TpeOOBaHUSM K HOPMATUBHO-METOINYECKUM JTOKYMEHTAM.

2. IlpencraBnennas B [Iporpamme akmyanbnocms yieOHON TUCIMIUIMHBI B PAMKax peav-
3auuu OIIOII BO ne nodnescum commenuro — NUCIMUITIIMHA OTHOCUTCS K 0230BOM YacTH y4eOHOTO
mukia — bl.

3. IlpencraBiennsie B [lporpamme wuenw NUCUUIUIMHBL coomeemcmeyiom TPeOOBaHUAM
®I'OC BO nanpasnenus 13.03.01 «TennosnepreTuka u TEMIOTEXHUKAY.

4. B cootBerctBuu ¢ IIporpammoii 3a nucruminuHoi «TemiomaccooOMeH» 3aKperieHbI
cnenyromue komnereHuuu: OINK-3 u OIIK-4 (ungukatopsr kommereHimii OIIK-3.3, OIIK-4.6,
OIIK-4.7). Iucuummaa «TemnomaccoodMen» u nipencrabiennas [Iporpamma cnocobra peanuso-
6amy UX B OOBSBICHHBIX TpeOoBaHUAX. Pe3ynbmamul 00yuenus, npencrasieHuse B [Iporpamme B
KaTeropusax 3HaTh, YMETh, BIAJE€Th coomeemcmayom CueupuKke U COACPNKAHUIO JUCIUILIUHBL U
0eMOHCIMPUPYIOM 803MONICHOCHb TIOTYUYEHHUS 3asIBJICHHBIX PE3YJIbTAaTOB.

5. OOmiast TpyA0eMKOCTh TUCHUTIINHBI «TennomMmaccoodMeH» cocTaBisieT 6 3a4eTHBIX €/IH-
HULBI (216 yaca).

6. Undopmanus o B3aMMOCBS3H U3y4aeMbIX JUCHUIUIMH U BOMPOCAM HCKIIOUEHUS TyOiu-
POBaHHUS B COAEPKAHUM AUCUMILIMH coomeemcmeyem nencTBuTenbHOCTH. Juciumiuza «Temmo-
MaccoodMeH» B3anMocBszaHa ¢ apyrumu auctuuimHamMu OITOIT BO u YueGHoro mmana 1o
Hanpasienuio 13.03.01 «TermnosHepreTuka U TEMIOTEXHUKA» U BO3MOXXHOCTD 1yOJIMPOBAaHUS B CO-
Jep>KaHUU OTCYTCTBYET.

7. IlpeacraBieHHas mporpaMMa IpeanojaraeT MCIOJb30BaHHE COBPEMEHHBIX 00pa3oBa-
TEIbHBIX TEXHOJOTHH, UCIIOIB3YEMBIX MPHU pealu3aliy pa3iudHbIX BUAOB yueOHON paboThl. Pop-
MBI 00pa30BaTENbHBIX TEXHOJIOTUI_coomseemcmayom celupuKe TUCIUTIIHHEI.

8. Ilporpamma gucuuruinHbl «TensomMaccooOMeH» MpeanogaracT 3aHsITHUS B UHTEPAKTHB-
HOU (opme.

9. Bunpl, conepkaHue U TPYyJTOEMKOCTh CAMOCTOSATEILHON PaOOThI CTYACHTOB, MPEACTaB-
nennble B Ilporpamme, coomeemcmeyiom TpeOOBaHUSAM K IMOATOTOBKE BBITYCKHHMKOB, COJEpXa-
uMcest Bo @I'OC BO nanpasnenus 13.03.01 «TennosHepreTrika U TEIIOTEXHUKAY.

10. IIpencraBnennsie U onucaHHbie B I[Iporpamme (hopMbl mekyujeri OLEHKH 3HAHUN (BbI-
MOJTHEHHE J1abOpaTOpHBIX paboT, ompoc, Kak B (opMe 0OCYKIEHHUS OTACIBHBIX BOMPOCOB, TaK U
BBICTYIIJICHUS M Y4acTHE B JUCKYCCHSX, YUaCTHE B TECTUPOBAHMHU, BBHIIIOJHEHHUE KYpCOBOW pabOTHI
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H ay[IMTOPHBIX 3a/laHUAX - paboTa ¢ TeXHMYECKOI JIMTepaTypoil), coomsememeyiom cneuuuke
JMCLHUIITIMHBL B TPEOOBAHUSM K BBITYCKHUKAM.

11. ®opma npoMexkyTO4HOro KOHTPOIS 3HAHMIA CTYACHTOB, npeaycMmorpenHas [Iporpam-
MOii, ocymiecTBisercst B popMe 3K3aMeHa ¥ 3aIHUTh KypCOBO# paboThl, 4TO coomeemcmeyem cra-
TyCy MMCUMIUTMHBL, KaK NUCHUMIUIMHBEI O0S3aTeNbHON 4YacT yuyebHOro mukma — bl ®LOC BO
Hanpapyienus 13.03.01 «TernosHepreTHka u TemIoTeXHUKAY.

DopMbI OLEHKH 3HAHMi, MpeNCTABIEHHbIE B [Iporpamme, coomsemcmeyiom cneuudpuke
AUCUMILIMHBI ¥ TPEOOBAHUSM K BBIIYCKHHKAM.

12. VuebHo-MeTomuueckoe obecneyenne UCIHILIMHDL TNPE/ICTaBICHO: OCHOBHOM JMTEpa-
TYpoii — 3 ucrounuka (6a3oBblit yueGHHK), JOMOTHHTEILHOI JIMTEPATYpO# — 5 HAUMEHOBaHUil, Me-
TOMMYECKMMH YKA3aHUSAMM M PEKOMEHJALMAMH — 8 MCTOYHHMKA, NEPUOAMYECKUMH H3IaHUSIMU
(Hay4HO-TeXHMYECKHE KypHaIIbl) — 4 MCTOYHHKaA, HTepHeT-pecypchl — 13 MCTOUHMKOB U coom-
gemcmeyem tpebosanusm ®I'OC BO manpasnenus 13.03.01 «TennosHepreTuka u TemnoTexnu-
Kay.

13. MartepuanbHo-TexHHUecKOe OGecreyeHne MUCIHILHHEL coomeemcmeyem creuuduxe
aucuuiuMEbl «Temomaccoobmen» u obecrieunBaeT HCMOIB30BAHME COBpeMEHHBIX 00pa3oBa-
TEIBHBIX, B TOM YHCJIC HHTEPAKTUBHBIX METO0B 00yYEHHS.

14. MeToauyeckne peKOMEHAIMHU CTYACHTAM H METOLHYECKHE PEKOMEHJallMM TPENoaBa-
TEJIAM 110 OpraHu3aluyk 00yYeHHs MO TMCUHMILIMHE JAIOT MpPECTABICHHE O crenupuxe o0ydeHus
1o pucuuminbe « Temsmomaccooomeny.

OBIIHE BBIBO/IbI

Ha ocrHoBanuu nposenennoit penensun MosxkHo cienats 3aKJIIOYEHHE, YTO XapaKTep, CTPyK-
Typa H conepkanue pabodedt mporpammsl aucuuunbl «Temtomaccoobmeny OITOIT BO mno
HanpasieHuio 13.03.01 «TemnosnepreTuxa u TCIUIOTEXHUKAY, HAIPABIEHHOCTh «DHEproobecie-
YCHHE NPEANPHUATHM, TEIJIOBbIE U TEXHUYECKHE CHCTEMBIY (kBa/M(UKALMs BBITYCKHHKA — Oaka-
naBp), paspaboTanHas npodeccopom kapenper «Temnorexuuka, ruapasiuka u SHeproobecmeye-
HHUE NPEANPUATHIHY, JOKTOPOM TeXHHYECKUX Hayk PymoGarmroit C.IT. COOTBETCTBYET TpeOOBaHUAM
®I'0OC BO, coBpemenHBIM TpeGoBaHMM 9KOHOMHKH, PbIHKA TPY/a U MO3BOJIMT IIPU €€ peanu3aiuu
yeneuHo odecneynts GOpMUPOBAHKE 3asBICHHBIX KOMIIETEHIHIA.

Penensent: Annpeen C.A., 1oueHT Kaeapsl «ABTOMATH3AIMH 1 POOOTH3ALMH TEXHOIOTHYECKHX
IPOLIECCOB UMEHM aKaJIeMH . bopomuna» ®I'BOY BO «Poccuiickuit rocyzaap-
CTBEHHBI! arpapHblii yHUBED CXA umenn K.A. Tumupsizeay, I0LEHT, KaHmaar
TEXHHYECKHX HAYK g 05 2023 .
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