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1. Hesb u 3a1a4u U3yYeHUS TUCIUATNINHbBI

llenp w3yueHUS AUCHUIUIMHBI - (OPMUPOBAHUE Yy CTYIACHTOB CHUCTEMBl 3HAHUU JUIS
MPOCKTUPOBAHUS, PEKOHCTPYKIIMH CHUCTEM TEIUIOCHAOKEHUS U WCTOYHUKOB TEIUIOTHI, CHUCTEM
BEHTWISALIMM, CUCTEM MECTHOTO OTOILJICHHUS Ha CETbCKOXO3SMCTBEHHBIX MPEAPUATHUSAX.

3amaun JUCIUTUINHEIL:
- U3yYUTh U YCBOUTh (PU3UYECKUE OCHOBHI MPEOOpPa3OBaHUS pPA3IUUYHBIX BHIOB HHEPrHUH B
TEIJIO-BYl0, a TaK K€ METOJbl HEMOCPEICTBEHHOIO UCIOJIIb30BaHUSI TEIUIOBOM HHEPrUU B
TEXHOJIOTUYEe-CKUX polieccax;
- OCBOUTH COBPEMEHHBIC MH)XCHEPHBIE METOJIbI pacueTa YCTPOUCTB M YCTAHOBOK TEXHOJIOTHYECKHUX
MPOLECCOB MPEANPUATHH;
- TMOJYYUTh 3HAHHWS 1O YCTPOWCTBY, MPHUHIUIAM JCHCTBUA W TPUMEHEHUIO COBPEMEHHOTO
000OpyIoBaHus NIl IPOM3BOACTBA MPOAYKIIMH PA3TUIHOTO HAa3HAUYCHUS, MUCIIOIb30BaHUS PA3IMUHBIX
BHJIOB DJHEPIHM B TEXHOJOTHYECKHUX TMPOIECCax, MPHUHIUIIAM YIIpaBICHUS, aBTOMATHU3AIlUU U
MpaBUJIaM SKCIUTyaTalui 000pyI0OBaHNS,
- TpUOOPECTH HABBIKM IMOCTAHOBKH W PEIICHUS WH)KCHEPHBIX 3a7ad B 00JaCTH HMCIOJIb30BAHHS
TEIJIOBOM HHEPTUM B TEXHOJIOTMYECKUX IMPOIECCax, TEXHUKO-dYKOHOMHUYECKOTO OOOCHOBaHMS,
pa3pabOTKH MPOCKTHBIX PEIICHU, OCBOCHUE METOIUKHU IKCIUTyaTallud 000pYIOBaHUS MPEATPUITHI
Pa3IMYHOTO Ha3HAYCHHS.

2. Mecto aucunmimabl B ctpykrype OOII BO

JucrummHa « TermnoTrexHuka» OTHOCUTCS K 6a30BOM YacTH y4eOHOTO TUIaHa.

JucuuninHa uzydaercs Ha 3 Kypce, B 5 ceMecTpe.

N3yuenuto nuciumuivibl «TernoTexHuka» nMpeAnecTByeT OCBOCHHUE JUCIUILIUH (IPAKTHK):
MaremaTuka;

du3uka;

WNudopmarika 1 UPpoBbIE TEXHOIOTUY;

Mexanu3anus TEXHOJOTUYECKUX MPOIIECCOB B allK.

OcBoeHne IUCIUNINHEI «Temnorexuukay SBISETCI HEOOXOAUMOII OCHOBOU  JUIS
MOCJIENYIOIIEr0 U3yUEHUs! JUCLUIUINH (ITPAKTHK):

DNEKTPOTEXHOJIOTUH;

ABTOMAaTHKa;

Brinonnenue u 3amuTa BHITYCKHON KBAIM(UKAIIMOHHON paOoThI;

[TpoexTHpOBaHUE CUCTEM ANEKTPUPHUKALINY;

IIpoexTupoBaHHUE 3IEKTPOYCTAHOBOK.

B npomecce u3yueHHMs AMCUMIUIMHBI CTYAGHT TOTOBUTCA K BHAAaM MpodeccuoHaIbHON
JESITeIbHOCTH U pelIeHUI0 npodeccnoHandbHbIX 3aaa4, npeaycMoTpeHHbx PI'OC BO u yyeOHBIM
IIJIAHOM.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHMS THCHUIIIHHBI
[Tponiecc n3yueHust TUCUMILUIMHBI HAlIpaBJIeH Ha (POpMUPOBAHUE KOMIIETEHIIMN:

- OIIK-1 Cnoco0eH pemats THIOBBIE 3a1a4H NPO()eCCHOHAJBLHOM AeATEeJbHOCTH HA OCHOBE
3HAHMH OCHOBHBIX 3aKOHOB MAaTeMaTHYeCKHX H eCTeCTBEHHbIX HAayK C NpHMeHeHHeM
HH(POPMAIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHii;

3HaHUs, YMEHMSA, HaBBIKM, (OpPMHUpPYEMble 110 KOMIIETEHIIMM B paMKaX JUCLUIUIMHBL, U
WH/IUKAaTOPbl OCBOEHUS KOMIIETEHIHI

CTyneHT N0KEeH 3HATh:
OcHOBHBIE  3aKOHBl ~MaTE€MaTHYECKHX, €CTECTBCHHOHAYYHBIX U  OO0MIENpoQecCHOHATBHBIX
JIUCLUUIUINH, WH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIC TEXHOJOTHH, HEOOXOAMMBIE MJs PEIICHHS
TUNOBBIX 3a/7ad B oOmacTu arpouHxeHepuu. CrenuaibHble NMPOrpaMMbl M 0a3bl JAHHBIX MPU
pa3paboTKe ¥  pacueTe SHEPreTUYecKoro OoOOpyHOBaHHs, CPEICTB  aBTOMATH3allUd U
AMEKTPUDUKAIIUH CEITBCKOTO X03s1cTBa

CTyneHT JOKEH YMETh!



Pemare THMoOBBIE 3a1aun MPOQECCUOHATFHON AEITETFHOCTH Ha OCHOBE 3HAHWN OCHOBHBIX 3aKOHOB
MaTeMaTU4YECKUX M ECTECTBEHHBIX HAyK C MPUMEHEHHUEM HWH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH

CTyneHT A0DKEH BIIaJIeTh HABBIKAMM:

OcHOBHBIMU 3aKOHAMHU MaTeMaTU4EeCKUX u €CTECTBEHHBIX HayK,
MH(POPMALMOHHO-KOMMYHUKAITMOHHBIMU TEXHOJIOTUSIMH Ul PELICHUs CTAaHIApTHBIX 3a7a4 B
arpoumkeHepuu. CrienuaJbHBIMUA TpOrpaMMaMH U 0a3aMu JaHHBIX MPH pa3pabOTKe U pacueTe
SHEepreTHyue-cKOro 000pyIoBaHuUs, CPEICTB ABTOMATU3ALIMHU U AIEKTPU(UKALIUHN CETHCKOTO X035HCTBa

- OIIK-5 CrnocolGeH y4yacTBOBaTh B NPOBEICHHMH JKCIEPHMEHTAJBHBIX HCCICIOBAHUH B
npogeccHOHATLHOM 1esITeIbHOCTH;

3HaHUs, YMEHMSA, HaBBIKM, (OpPMHUpyEeMble 110 KOMIIETEHIIMM B paMKaxX IUCLUUIUIMHBL, U
WHJUKATOPbl OCBOCHUS KOMIIETCHIIUI

CTyneHT A0MKEH 3HaTh:

Knaccnueckne wu COBPEMCHHBIC MCETOABI HCCICIOBAaHUA B obnactu 3J'ICI(TpI/I(1)I/IKaHI/II/I n
aBTOMaTHu3aluu CCJIbCKOI'O XO3SCTBA

CTyneHT A0HKEH YMETh:

HpOBO,Z[I/ITI: 3KCHepI/IMCHTaJII:HI>Ie HCCJIICAOBAHUS B O6JIaCTI/I BHGKTpI/I(bI/IKaHI/II/I U aBTOMaTu3alnn
CEJILCKOI'0 XO34UCTBA.

CTYHCHT JOJIZKCH BJIaACTh HaBBIKaAMM:

Knaccnueckumu u COBpPEMCHHBIMHA MEeToaaMMu HCCICIOBaHHUA B o0acTu 3J'ICKTpI/I(1)I/IKaHI/II/I u
aBTOMaTHu3aluu CCJIbCKOI'O XO3STCTBA

4. O0beM JMCHUIIMHBI M BH/AbI y4eOHOI padoTsl (04Hast popMa o0yueHus1)

Bcero [TaTe1it

Bun yue6HO# paboThI 4acoB ceMecTp
KonrakTHas padora (Bcero) 62 62
IIpakTrueckue 3aHATUSA 14 14
JIeKIIMOHHEBIE 3aHATUS 28 28
JlaGoparopHbie 3aHATHS 20 20
CamocTrosiTesibHast padoTa (Bcero) 19 19
Buael npoMe:KyTOYHOM aTTecTalnu 27 27
DK3aMeH 27 27
O0mas Tpy10eMKOCTb 4achl 108 108
O01mas Tpy10eMKOCTh 3a4eTHbIE

eTUHMIBI 3 3

O0beM IMCHUIIHMHBI M BU/AbI y4eOHOH padoThl (3a04Has (popMma o0yueHust)

Bcero [TaTe1it [lecron
Bun yue6HO# paboTh 4acoB CeMeCTp |ceMecTp
KonrakTHas pa6ora (Bcero) 14 14
[IpakTueckue 3aHATHSA 6 6
JIeKIIMOHHEBIE 3aHATUS 4 4
JlaGoparopHble 3aHATHS 4 4
CamocTosiTesibHast padoTa (Bcero) 85 58 27
Buael npoMe:KyTOYHOM aTTecTalNu
DK3aMeH +
O0mas Tpy10eMKOCTb 4achl 108 72 36
O01mas Tpy10eMKOCTh 3a4eTHbIE
eUHMLBI 3 2 1




5. Conepxxanue 1M CUMILTHHBI

TemaTn4ueckoe JiaHupoBaHue (0UHoOe 00yUeHHeE)
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RBs IE B OO
IIaTelii cemecTp, Beero 81| 28| 14| 20| 19
Paznea 1 TexHn4yeckasi TepMOAMHAMMKA 28| 10 5 8 5
Tema 1 IIepBblil 3aKOH TEPMOAVMHAMUKH 6 2 1 2 1
Tema 2 BTopoii 3aKkoH TepMOAUHAMUKH 4 2 1 1
Tema 3 Peanpubie ra3sl. [Iporecc napooOpa3oBanus 8 2 1 4 1
[TonmurponHseie nponeccel. YacTHble ciydan
Tema 4 P POt Y 4l 2| 1 1
MOJUTPOIHBIX MPOIIECCOB
Tema 5 Huxner JIBC. Huknst ['TY. [Hukasl B koMnpeccopax 6 2 1 2 1
Pa3znen 2 OCHOBBI TEOPUH TEMJIOMACCOOOMEHA 28| 10 5 8 5
Ternmoo6men. CriocoObl nepeayn TEIoThI.
Tema 6 pea 6| 2| 1| 2 1
TennonpoBogHOCTh. 3akoH Dypbe
Juddepennmanbapie ypaBHEHHS TEIUIOOOMEHA:
Tema 7 YpaBHEHUE SHEPIUH, YPABHEHHE HEMTPEPHIBHOCTH, 4 2 1 1
ypaBHEHUE ABM)KEHUS.
nddepeHraibHOe ypaBHEHUE
Tema 8 Jladepenn P 6| 2| 1| 2 1
TEIJIONPOBOAHOCTU. TeMIeparyponpoBOIHOCTb.
Jud.ypaBHEHUS KOHBEKTHBHOTO TEIJIOOOMEHA.
Tema 9 OcHoBbI Teopuu nofo6us. Kpurepuanbabie 8 2 1 4 1
ypaBHEHHUS.
TermmooOMeH n3mydeHueM. OCHOBHBIC TIOHATHS U
Tema 10 onpenaeneHus. 3akoHsl [nanka, 4 2 1 1
Credana-bonpimana, Kupxroda.
Pazgen 3 IIpumenenne Temnorsl Ha npeanpuaTuax AIIK 25 8 4 4 9
Pacuer TemiooOMEHHBIX arnmnaparos.
Tema 11 Knaccudukarus. OcCHOBHBIE TIOJIOKEHHUS TETITIOBOTO 5 2 1 2
pacuera.
Tema 12 XonoaunbHble ycTaHOBKH. Kimaccugukarys. 3 1 2
Cymika. OCHOBHBIE IOHATHS U ONIPEIEIICHHUS.
Tema 13 Y pea 4l 1 2| 1
Cnoco0sI CyIIKH.
Ternnorenepupytomue ycraHoBku. KorenbHas
Tema 14 TexHuKa. TermnocHadxenue. TennoBble ceTu. 5 2 1 2
Cucremsl OTOIIEHUS.
Cucrembl OTOIJIEHUS U BeHTU LK. Ha3zHauenue u
Tema 15 kiaccupukanys. Konagunuonupoanue Bo3ayxa. 5 1 1 2 1
Haznauenwue u knaccugukamnms.
Tema 16 VaenbHbIE TEMIOBBIE XapAKTEPUCTUKH 3TaHHI 3 1 1 1

Ha npomexyTouHy0 aTTecTalnio OTBOAUTCS 27 4acoB.




Coaep:xkanue TUCHUIIMHBI (O4HOE 00yUeHHe)

Homep Tembl

Coaep:xaHue TeMbl

Tema 1

OcHOBHBIE IOHATHUS U onipeneneHus. [lapamerpsl coctosinus Tena. MaeanbHbii
ra3. 3akoHbI HI€aNbHBIX Ta30B. CMecH UaeanbHbIX ra30B. BHYyTpeHHss sHEeprus,
pabora, TeraoTa, SHTaJIbIHs. TemI0eMKoCTh. YpaBHEHHE IEPBOTr0O 3aKOHA
TEPMOIUHAMUKH.

Tema 2

Bropoii 3akon Tepmogunamukiu. OOpaTumbie 1 HeOOpaTuMbIe Tiporiecchl. [{uki
Kapno. OuTponus. Dkceprus.

Tema 3

CBOJCTBa peasIbHBIX Ta30B. YPAaBHEHUS COCTOSHUS peaIbHBIX ra30B. Da30BbIe
nepexonpl. OrnpenenaeHre TepMOANHAMUYECKUX CBOUCTB PeasIbHbIX BEIIECTB.
TepmoarHaMHuyecKHe qUarpaMmbl COCTOSTHUS BEIIECTB. TepMOAMHAMUYECKHE
MPOIECCHI C BOASHBIM MapoM. BiiaskHbIN BO3TyX.

Tema 4

[TonuTpoITHbIe TPOIIECCHI, YACTHBIE CITyYau MOJUTPOITHBIX MPOIIECCOB:
W30XOPHBIN, N300apHBIN, H30TEPMUUYECKUH, aMa0aTHBIN.

Tema 5

[{uxer aurareneit BHyTpeHHero cropanus (Otro, Juzens u Tpunknepa). [{uxist
ra3oTypOuHHBIX ycTaHOBOK.[Ipoliecchl cikaTust B KoMIpeccope.

Tema 6

Cnoco0sI mepeaun TeroThl. TermnonpoBogHOCT. 3akoH Dyphe.

Tema 7

HuddepenunanbHoe ypaBHEHHE TEIIOOOMEHA

Tema 8

HuddepenunanbHoe ypaBHEHHE TEIUIONPOBOJHOCTH. TeMIeparyponpoBOJHOCTD.
I'pannunblie ycnoBus. TenmnonpoBOJHOCTh MIOCKOW CTEHKH MPHU IPAaHUYHBIX
YCIIOBUSIX MEPBOTO U TPEThEro pona. TepMuyeckoe COnpoTUBIICHUE.
Koaddunuent remnonepenaun.

Tema 9

KonsektupHbIN TermoooMeH. JuddepenimansHoe ypaBHEHHE KOHBEKTUBHOTO
TerrooOMeHa. TerooTaaya mpy BeIHYKICHHOM IPOIOJIFHOM OMBIBAHHH TUTOCKON
noBepxHOCTH. TermooTada Mpy BEIHYKICHHOM TEUSCHHUH KHIKOCTH B TPyOax.

Tema 10

Tennoo6men uznydenneM. OCHOBHBIE TOHATHUS U onpeeeHus. 3akonsl [Tnanka,
Credana-bonbsimana, Kupxroda.

Tema 11

Knaccudukarus. OcHOBHBIE MTOJIOKEHUS TEIUIOBOTO pacyeTa. YpaBHEHUS
terioBoro Oananca. CpenHuil TeMnepaTypHsblid Harop. [IpsMoTodHbIH 1
IIPOTUBOTOYHBIN CXEMBI JBUKEHUS TEIIIOHOCUTEIEH.

Tema 12

Knaccudukanus. [TapokommnpeccrnonHasi, BO3yIIHO-KOMIIPECCUOHHAS,
MapoBKEKTOpHAs, aICOPOIIMOHHAS, TEPMOIJIEKTPHUUECKAsl XOIOAUIbHBIE
YCTaHOBKH.

Tema 13

OcHoBHBIE IOHATHS U orpeeneHusi. CrocoObl CyIIKH. XapaKTepUCTUKU
BJIAYKHOTO MaTepualla U areHTa CyIkH. TermiomMaccooOMeH B MPOLECCE CYIIKH.
TerunoBoii n MaTepualibHbIN O6ananc cymmiok. [Iporeccs! cymku Ha i-d
JrarpaMMe.

Tema 14

KorenpHas texuuka. Termnocnatxkenue. TennoBbie CETH. CUCTEMBI OTOILICHUS.

Tema 15

Hasznauyenwne u knaccuduranusi. TermioBble MOTEPH U TOCTYIUICHUS TETIOTH B
nomerenue. Konaunnonnposanue Bo3ayxa. HazHaueHnue n kiaccuukarivs.
OcHOBHBIE TIPOLIECCHI KOHAUIIMOHUPOBAHUS, UX H300pakeHue B id-nuarpamme.

Tema 16

Omnpenenenue yenbHOM TEMTOBOM XapaKTEPUCTHKH 31aHMs: (pakTHYecKoi n
pac4eTHO-HOPMATHUBHOM.

TemaTnuyeckoe NVIAHUPOBAHUE (32049HOE 00yUeHME)
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RBs IFE B OO
Bcero 99 4 85
Paznea 1 TexHn4yeckasi TepMOAMHAMMKA 32 2 27
Tema 1 IIepBblit 3aKOH TEPMOAVMHAMUKH 6 1 5
Tema 2 BTopoii 3aKoH TepMOAUHAMUKH 6 1 5
Tema 3 Peanpubie rassl. [Iporecc napoodpa3oBanus 7 6
[TonmutponHeie nponeccel. YacTHble ciydan
Tema 4 P POt Y 7 6
MOJIUTPOIHBIX MPOIIECCOB
Tema 5 Huxner JIBC. Huknst ['TY. [Hukasl B koMnpeccopax 6 5
Paznen 2 OCHOBBI TEOPUH TENMJIOMACCOOOMEHA 29 2 25
TermmooOMen. CriocoObl mepeaun TEII0THI.
Tema 6 75| 0,5 5
TennonpoBogHOCTh. 3akoH Dypbe
Juddepennmanbapie ypaBHEHHS TEIUIOOOMEHA:
Tema 7 YpaBHEHUE SHEPIUH, YPABHEHHE HEMTPEPHIBHOCTH, 5 5
ypaBHEHHUE ABM)KEHUS.
nddepeHnraibHOE ypaBHEHUE
Tewa 8 Hubcpep yP 55 0.5 5
TEIJIONPOBOAHOCTU. TeMIepaTryponpoBOIHOCTb.
Jud.ypaBHEHUS KOHBEKTHBHOTO TEIJIOOOMEHA.
Tema 9 OcHoBbl Teopuu nmopoousi. KpurepuanbHeie 5,5 0,5 5
ypaBHEHHUS.
TermmooOMen nzmydeHueM. OCHOBHBIC TIOHATHS U
Tema 10 onpenaeneHus. 3akoHsl [nanka, 55| 0,5 5
Credana-bonpimana, Kupxroda.
Pazgen 3 IIpumenenne Temnorsl Ha npeanpuaTuax AIIK 38 33
Pacuer TemiooOMEHHBIX anmaparos.
Tema 11 Knaccudukarus. OCHOBHBIE TIOJIOKEHHUS TETITIOBOTO 9 6
pacuera.
Tema 12 XonoaunbHble ycTaHOBKH. Kimaccugukarys. 6 6
Cymka. OCHOBHBIE MOHSTHS U ONIPEACICHUSA.
Tema 13 6 6
Cnoco0sI CyIIKH.
Ternnorenepupytomue ycraHoBku. KorenbHas
Tema 14 TexHuKa. TermnocHadxenue. TennoBble ceTu. 5 5
Cucremsl OTOIIEHUS.
Cuctembl OTOIJIEHUS U BeHTU LK. Ha3zHauenue u
Tema 15 kiaccupukanys. Konagunuonupoanue Bo3ayxa. 6 5
Haznauenwue u knaccugpukamnms.
Tema 16 VaenbHbIE TEMIOBBIE XapAKTEPUCTUKH 3TaHHI 6 5

Coneprxkanue Q1MCHUIUIMHBI (3209HOE 00y4eHMe)

Homep Tembl

Conepxxanue TeMbl




OcHoBHble NIOHATHUSA U onpeneneHus. [lapameTpsl cocTossHus Tena. MneanpHblii
ra3. 3akoHbl UI€aJIbHBIX Ta30B. CMecH naeanbHbIX ra30B. BHyTpeHH:s sHeprus,

Tema 1
paborta, TeraoTa, IHTAILNHA. TerI0eMKOCTh. YpaBHEHHE MEPBOTO 3aKOHA
TEPMOIUHAMUKH.

Tema 2 Bropoii 3akon Tepmoaunamuku. O6paTumMblie U HeoOpaTuMmsble nporecchl. Luk
Kapno. Ourponus. Dxceprusl.
CBolicTBa peajbHBIX Ia30B. YPaBHEHHUS COCTOSHUS pealIbHBIX ra30B. Pa3oBbie

Tena 3 nepexonpl. OnpenenaeHre TEPMOAUNHAMUYECKUX CBONCTB PEAJIbHBIX BELIECTB.

ema TepMonrHaMu4eCcKue quarpaMMbl COCTOSHHS BEIIECTB. TepMOIMHaMUUECKUE

MIPOLECCHI C BOASHBIM IMapOoM. BiiakHbIi BO31yX.

Tena 4 [TonutponHelie MpoLEecChl, YaCTHBIE CIIy4Yau IMOJUTPOIHBIX IIPOLECCOB:
U30XOPHBIN, H300apHBIN, NU30TEPMHUUECKUH, aJia0aTHBIMH.

Tema 5 Hukisl nBurareneit BHyTpeHHero cropanus (Otro, Juzens u Tpunkiepa). Llukibt
ra3oTypOUMHHBIX ycTaHOBOK.IIporiecchl cxxatus B KOMIIpeccope.

Tema 6 CriocoObI mepeaun TerIoThl. TermmonpoBoIHOCTh. 3akoH Dyphe.

Tema 7 HuddepennmanbHoe ypaBHEHHE TEMII000MEHA
JuddepennunanbHoe ypaBHEHHE TEIUIONPOBOIHOCTU. TemMmeparypornpoBOJHOCTb.

Tema 8 I'pannunsle ycinoBus. TemonpoBOJHOCTD INIOCKON CTEHKH IPU I'PAHUYHBIX

YCIOBHAX TEPBOTO U TPEThEero pona. TepMuueckoe COpoTHBICHHE.
Koappumment Termnonepeaqn.

KonBektusHbii TermooOmen. Auddepennnanbnoe ypaBHeHHE KOHBEKTUBHOTO
Tema 9 TeroooMeHa. TermooTaaya mpy BIHYKICHHOM IPOIOJILHOM OMBIBAaHHHU TUIOCKOM
noBepxHocTU. TermnmooTaaya mpu BEIHYKICHHOM TEUYCHHH KHUIKOCTH B TPYOax.

TemmooOMen n3myduenueM. OCHOBHBIEC TIOHATHS U OTNIpeesieHus. 3akoHbl [1nanka,

Tema 10 Credana-bonbumana, Kupxroda.

Knaccudukanus. OCHOBHBIE TTOJIOKEHUS TETNIOBOTO pacyeTa. YpaBHCHUS
Tema 11 teryoBoro Oananca. CpegHuil TemneparypHblid Hanop. [IpsaMoToUHBIN 1
MPOTUBOTOYHBINA CXEMBI JBUKEHUS TEIIIOHOCUTENEH.

Knaccudukanus. [TapokomnpeccuonHasi, BO3AyIIHO-KOMIIPECCUOHHAS,
Tema 12 napoKEeKTOpHasl, aACOPOIIMOHHAS, TEPMOIEKTPUYECKAs XOIOIUIbHBIC
YCTaHOBKH.

OcHoBHbIE TOHATHS U onpeaeneHns. CriocoObl Cymku. XapaKTepUCTUKH
BJIQKHOTO MaTepuaja 1 areHTa CylIKH. TernaoMaccooOMeH B MPOIIECCE CYIIKH.

Tema 13 o o .
TemoBoit 1 MarepuaabHbIN Oananc cymuiok. [Iponeccs! cymku Ha i-d
JTuarpaMmme.

Tema 14 KorenrsHas texauka. TermmocHaOxenne. TeIIOBBIE CETH. CUCTEMBI OTOILICHHUS.

Haznauenwue u xnaccudukanus. TeroBsle MOTEpH U NOCTYIIJICHUS TEIIOTHI B
Tema 15 nomeinenue. Konauunonuposanue Bo3nyxa. Haznauenue u kinaccupukariys.
OcHOBHBIE TIPOIIECChl KOHIUIIMOHUPOBAHUS, UX H300pakeHue B id-quarpaMmme.

OrnpeneneHue yaenbHOM TETJIOBOW XapaKTEPUCTUKHU 3/1aHUs: (PaKTUIECKON 1

Tema 16 o
pacyeTHO-HOPMAaTHBHOM.

6. IlepeyeHb Yy4eOHO-METOAUYECKOr0 oOOecredYeHUsi JIA CAMOCTOSITEJbHOH PadoThI
00y4yaromuxcs 1o AMCUUIJInHe (MOIYJII0)

Jlureparypa ajist caMOCTOSATEJIbLHOM padoThI CTY1€HTOB



1. TemnorexHuka [DNEKTPOHHBIM pecypc]: TPaKTUKYM K JIaDOpaTOpHBIM paboTam U
CaMOCTOSITENIFHOW  paboTe CTYIEHTOB, OOy4alomIMXCs TI0 HAMpaBlICHUIO «ATPOUMHKECHEPHUS»,
«TemosHepreTuka M TEIUIOTEXHHUKa», «TEXHOMOTUS NPOAYKIMH W OpTraHU3aIys OOIECTBEHHOTO
nutanus», « Texnocdepnas 6€30MacHOCTB», OYHOM U 3a04HO, cocT. Jlekomies I1. JI., Apramonona JI.
I1., dpecsaunukoBa E. B., lonroseix O. I'., KopenanoB A. C. - Ixesck: PUO Mxerckas 'CXA,
2020. - 116 c. - Pexxum gocrtymna: http://portal.udsau.ru/index.php?q=docs&download=1&id=42851;
https://lib.rucont.ru/efd/783542/info

Bonpoch! u 3a5aHusA 1J1s1 CAMOCTOSITeIbHOM PadoThl (04Hast popma 00ydeHH)
sarbiii cemectp (19 4.)
Bun CPC: JIaboparopHast pabota (monroroBka) (5 4.)

Bun y4eOHOrO 3aHsATHS, HanmpaBICHHBIM Ha YIIyOJCHHME W 3aKpeIUieHHE 3HAHWH, MPaKTHYECKUX
HaBBIKOB, OBJIAZICHHE METOIUKOW M TEXHHKOW dSKcrepuMeHTa. [IpM MOAroTOBKE OCYIIECTBISETCS
M3yUYeHHE TEOPETUIECKOTO MaTepuasa, N3yuYeHHe METOIUKN SKCIIEPUMEHTA, BHITTOITHEHHE KOHCTICKTA K
nmabopaTopHOU padore.

Bun CPC: Bemonnenue nHauBHAyanbHOTo 3aaanus (14 4.)

Brmonaenue WHIAWBUAYAJIBHOIO 3aJaHusA HNPCAYCMATpUBACT OIMMMUCAHUC K PACUCT HGOGXOL{I/IMOFO
KOMIIJICKCAa MGpOHpI/ISITI/Iﬁ 110 3aJIaHUT0 PCIIOoaAaBaTCIIA.

Bonpoch! 1 3a5aHuA 1J151 CAMOCTOSITeIbHOM PadoThI (3a04Has ¢popma 00ydeHH)
Bcero yacoB camocTosiTesibHOM padoThI (85 4.)
Bun CPC: KonrponbHas pabora (BbironHeHue) (26 4.)

CpenctBo MpoBEpKU YMEHUH MPUMEHSTHh MOJY4YEHHbIE 3HAHUS Ui PEUIeHHs 3aJad OMpeaeJIeHHOTO
THUIIA TI0 TEME WU pa3Jiey.

Bun CPC: Pabora ¢ pekoMeHtyemMoit mureparypsl (27 4.)
CamocrosaTenbHOE H3y4€HHE BOIPOCA, COIIACHO PEKOMEHIyeMOM IMperojaBaTeieM OCHOBHOM H
JOTIOJTHUTEIBHOW JINTEPaTypPBhl.

Bun CPC: Tect (moaroroBka) (26 4.)
Cucrema cTaHIapTU3UPOBAHHBIX 3a/JlaHUM, TIO3BOJISIONIAs ABTOMATU3UPOBATh MPOIEypy U3MEpPEHUs
YPOBHS 3HaHUM U YMEHUH 00ydaromerocs.

Bun CPC: JIaboparopnast pabota (rmoarotoBka) (6 4.)
Bun y4yeOHOro 3aHsATHS, HampaBiICHHBIM Ha YIIyOJeHME W 3aKpeIUieHHE 3HAHUH, MPaKTHUECKUX
HAaBBIKOB, OBJIaACHHUC MCTOHHKOﬁ U TEXHUKOU OKCIICPUMCHTA. HpI/I IMMOATOTOBKE OCYHICCTBIIACTCA
M3yYeHHE TEOPETHUECKOTO MaTepurana, U3y4eHHe METOANKHU IKCIIEPUMEHTA, BHITTOTHEHNE KOHCTICKTA K
naboparopHoii padore.

7. TeMaTHKa KYpCOBBIX padoT(NPOEKTOB)

KypcoBbie paGoThl (IpOEKTHI) IO TUCHIUTLINHE HE TTPETYCMOTPEHBI.

8. ®oHI O1IEHOYHBIX CPECTB AJIA TEKYILIEro KOHTPOJIS M MPOMEKYTOYHON aTTeCcTAluM
8.1. Komnerenuuu u 3ransl pOpMHUPOBaAHHS

Konpl komnieTeHIui Oranbl GOPMHUPOBAHUS
Kypec, dopma Pazgensl muCHUNIINHBL
CeMeCTp | KOHTpPOJIs
OIIK-1 3 kype, Ok3amen |Paspen 1:

TexHuyeckass TEpMOAMHAMUKA.
[TaTeiit
CeMeCTp




OIIK-1 3 kype, Ok3amen |Pasnmen 2:
OCHOBBI TEOPHH TEIIOMACCOOOMEHA.
[TaTeiit
ceMecTp
OIIK-1 OIIK-5 3 kype, Ok3amen |Pasnen 3:
[Ipumenenue ternoTs! Ha npeanpusatusax AITK.
[LsaTe1it
ceMecTp

8.2. Iloka3aTeu M KPUTEPUHN OLICHUBAHUSA KOMIETEHINH, IIKAJIbI OLeHUBAHNUS

B pamkax wu3ydyaeMOd JOUCHUIUIMHBI CTYJIEHT JEMOHCTPUPYET YPOBHU OBJIAJCHHS
KOMIICTCHITUSMU.

I1oBBIIICHHBIN YPOBEHbB:
JIOCTUTHYTBIN ypOBEHb OILIGHKH PE3yJbTaTOB OOYYEHUS SBIISCTCS OCHOBOW Mg (OpMUPOBAHUS
KOMIETEHITH, cooTBeTcTByIomux TpeboBanmsiMm PI'OC. ObGyuaromuecss COCOOHBI HCIOJIb30BATh
CBEIICHUS M3 PA3IMYHBIX HMCTOYHHUKOB JUISl YCIEIIHOTO MCCIEAOBAaHUS W TOWCKAa pEIICHUS B
HECTaHJIaPTHBIX MPAKTUKO-OPUEHTUPOBAHHBIX CUTYyaIUAX.

ba3oBblii ypoBEHb:
OOyuJaromuecs MPOASMOHCTPUPOBAINA PE3yIbTaThl HA yYPOBHE OCO3HAHHOTO BIIAJICHUS 3HAHUSMHU,
yMEHHsIMH, HaBblkamMu. OOydaromuecss CHOCOOHBI aHAIM3UPOBATh, MPOBOJUTH CpPaBHEHUE U
000CHOBaHKE BEIOOPA METOIOB PEIICHUS 3aJaHUI B MPAKTUKO-OPUEHTUPOBAHHBIX CUTYAIIHSIX.

[ToporoBblii ypoBEHb:
JIOCTUTHYTHI YpPOBEHb OIICHKH PE3yJIBTATOB OOyuYeHHs IMOKAa3bIBaeT, YyTO OOyuaromuecs o0manaror
HE0OXOMMOM CUCTEMOM 3HAHUI U BIA/ICIOT HEKOTOPHIMH YMEHUAMU 10 aucturuinHe. OOyyaroniuecs
CIIOCOOHBI TOHUMATh W HHTEPIPETUPOBATH OCBOCHHYIO HH(OPMAIIMIO, YTO SBISETCS OCHOBOWM
YCHEIHOTO (OpMHUPOBAHKSI YMEHHUI U HABBIKOB IS PEIICHUS TPAKTHKO-OPHUEHTUPOBAHHBIX 33]1a4.

YpoBEeHBb HUKE IIOPOTOBOIO:
Pe3ynbraTtel 0O0y4deHUs CBUIETEILCTBYIOT OO0 YCBOCHHMHM HMMH HEKOTOPBIX JJIEMEHTApPHBIX 3HAHHUM
OCHOBHBIX BONPOCOB IO IUCHUILIMHE. JlomyIlIeHHbIe OMMWOKM W HETOYHOCTH IOKa3bIBAIOT, UTO
CTY/ICHTBI HE OBJIaJIC]TH HEOOXOIMMON CUCTEMOM 3HAHUM 110 JUCIUIUIHHE.

YpoBeHb [IIxana oneHUBaHUA I MPOMEKYTOUHOM
c(hOpMUPOBAHHOCTH aTTecTaluu
KOMIICTCHIINH DK3aMeH 3auer
(maddepeHmpoBaHHBIN
3a4eT)
[ToBbILIEHHBI 5 (oTIM4HO) 3a4TEHO
bazoBsrit 4 (xoporo) 3a4TEHO
IToporossrit 3 (YIOBIETBOPUTEIBLHO) 3a4TEHO
Hwmxe moporosoro 2 (HEeyIOBIIETBOPUTENIBHO)  |HE 3aYTCHO

Kputepuu oneHku 3HaHUM CTYJICHTOB MO JUCIUIUIMHE
Ouenka HeynoBneTBopuTeabHO:



[TonHOTa 3HAHUI: YpOBEHb 3HAHUHN HMYKE MUHUMAIBHBIX TPEOOBAaHUH, NMENIN MECTO IrpyOble OIIMOKH.
Hanuune yMmeHunii: npyu pelieHny CTaHAapTHBIX 3a/1ad HE MPOJEMOHCTPUPOBAaHbI OCHOBHBIE YMEHHS,
MMEI MECTO IrpyOble OITHOKH.
Hanuune HaBBIKOB (BJ1aJIEHUE OIBITOM): IIPU PELIEHUH CTAaHJAPTHBIX 33]a4 HE MPOJEMOHCTPUPOBAHBI
0a30BbIe HAaBBIKU, UIMEJIH MECTO TPYObIE OIINOKH.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETCHLIUH:
- KOMIIETEHLIUS B TTOJIHOM Mepe He chopMUpOBaHa;
- MMEWINMXCA 3HaHWM, YMEHMH, HABBIKOB HEAOCTATOYHO JJIs PELIEHUS IPAKTHYECKHUX
(mpoeccrnoHaIbHBIX) 3a/1a4.
YpoBeHb C(HOPMUPOBAHHOCTH KOMIICTCHIIUN: HUZKHIA.

OueHka YI0BIE€TBOPUTENHHO:

[TomHOTA 3HAHWIT: MUHUMAJIBLHO JTOMYCTHUMBIA YPOBEHB 3HAHUM, JOMYIIIEHO MHOTO HETPYOBIX OIIHNOOK.
Hanuuue ymeHuii: mpoieMOHCTPUPOBAHBI OCHOBHBIE YMEHHSI, PEILICHBI TUTIOBBIE 33]1a4l C HETPYObIMU
olIMOKaMU, BHITIOJTHEHBI BCE 3aJJaHUsl, HO HE B ITOJIHOM O0BEME.
Hanuuve HaBbIKOB (BNaJICHHE ONBITOM): MMEETCS MHUHUMAJbHBIH HaOOp HABBIKOB [UISl PELICHUS
CTaHJapPTHBIX 3a/1a4 C HEKOTOPHIMU HE0UYETaMHU.
XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:
- c(opMHPOBAHHOCTH KOMIIETEHIIMN COOTBETCTBYET MUHUMAIIbHBIM TPEOOBAHUSAM;
- UMEIOIUXCS 3HAHUM, YMEHM, HAaBBIKOB B  II€JIOM JOCTAaTOYHO MJIi PELICHHUsS MPaKTUUYECKUX
(mpodeccuoHaNbHBIX) 3a7ad, HO TpeOyeTCs JIOMOJHUTEIbHAs TMPAKTHKA 110 OOJBITUHCTBY
MPAKTHYECKHUX 3a]ay.
VYpoBeHb cHOPMHUPOBAHHOCTH KOMIIETEHIIUNA: HUXKE CPEIHETO.

Ouenka Xopo1o:
[TonHoTa 3HaHMIA: ypOBEHb 3HaHUN B 00bEME, COOTBETCTBYIOIIEM ITPOrpaMMe MOATOTOBKH, JOMYIIEHO
HECKOJIbKO HETPYOBIX OIIHUOOK.
Hanuuue ymeHuii: mpoaeMOHCTPUPOBAaHbl BCE OCHOBHBIE YMEHUS, PEIIEHbl BCE OCHOBHBIE 3aJ]aul C
HerpyObIMH OIIMOKaMU, BBITIOJIHEHBI BCE 3a/1aHUS B TOJTHOM 00beMe, HEKOTOPhIE ¢ HEI0UeTaMu.
Hanuuve HaBbIKOB (BlIaZIeHHE OIBITOM): MPOJEMOHCTPUPOBAaHbI 0a30BbIe HABBIKUM IPU PEIICHUU
CTaHJAPTHBIX 3a/1a4 C HEKOTOPHIMU HE0UYETaMHU.
XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:
- c(OopMHPOBAaHHOCTH KOMIIETEHIIUH B 1IEIOM COOTBETCTBYET TPEOOBAHUSM;
- UMEIOIIMXCS 3HAHWW, yYMEHMH, HAaBHIKOB M MOTHBAllMM B II€JIOM JOCTATOYHO [UISl pPELICHUS
CTaHJAPTHBIX MPAKTHYECKUX (MpOoheCCHOHABHBIX) 3a/1a4.
YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUIN: CPEITHUM.

Onenka OTIHYHO:
[TomHoTa 3HaHWIA: ypOBEHb 3HAaHWUN B 00BEME, COOTBETCTBYIOIIEM IIpOorpaMMe MOATOTOBKH, 0e3
OLINOOK.
Hanuuue ymeHuii: mpoieMOHCTPUPOBAaHbl BCE OCHOBHBIE YMEHUS, PEIIEHbl BCE OCHOBHBIE 3aJ]aul C
OTAENIbHBIMH HECYIIECTBEHHBIMU HEeI0UeTaMH, BHIIIOJTHEHBI BCE 3aJJaHUs B IIOJTHOM 00beMe.
Hannuve HaBbIkOB (BIaJ€HHE OIBITOM): MPOAEMOHCTPUPOBAHBI HABBIKM MpPHU  PEIICHUU
HECTaHIAPTHBIX 3a/1a4 0e3 OMTMOOK M HEI0UETOB.
XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:
- c(pOpMHPOBAHHOCTH KOMITETEHIMH TTOJIHOCTHIO COOTBETCTBYET TPEOOBAHUSAM;
- UMEIOUINXCS 3HAHWW, YMEHHUI, HABBIKOB U MOTHBAI[MM B MOJHON Mepe JOCTATOYHO ISl PelleHus
CIIOKHBIX TTPaKTUIECKHUX (TTpodeccHoHaNbHBIX) 3a/ad.
YpoBeHb CHOPMUPOBAHHOCTH KOMIICTCHITUI: BEICOKHH.

8.3. TunoBbie BONPOCHI, 32IaHUS TEKYLEro KOHTPOJIS
Pasnen 1: Texunueckas TepMoinHaMUKa

OIIK-1 CriocobeH perarh TUIOBBIC 3a7a4u MTPOQPECCUOHATBLHON JAESITEIIBHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX  3aKOHOB  MaTeMaTH4YE€CKUX M  ECTECTBEHHBIX  HAyK €  [PUMEHEHHEM
MH(OPMaAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

1. Kakue BeTM4MHbBI Ha3bIBAIOT TEPMOJAMHAMUYECKUMHU TapaMeTpamu?
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2. Yro Takoe TEpMOAMHAMHUYECKOE paBHOBECUE?

3. ®opMynHUpoBKa EPBOTO 3aKOHA TEPMOJIUHAMUKH ?

4. Terunora u paboTa TEPMOJUHAMUYECKOTO Tporecca?

5. Onpenenenrie U PU3NIECKUI CMBICI YHTPOITHH?

6. OcHoBHBIE (OPMYITHPOBKU BTOPOTO 3aKOHA TEPMOJAUHAMUKH

7. Kak rpaduueckn u300pakarOTCcsi Ha pv-IuarpaMme H30xopa, u300apa, u30TepMa u
anuabara?

8. Hanucatp ypaBHEHMSI OCHOBHBIX MPOIECCOB.

9. Yto Ha3bIBAa€TCS KPYrOBBIM LIMKJIOM?

10. Hukn Kapao u repmuueckuit KITJ iukina?

11. YeMm oTm4aroTcsi peaibHbIe ra3bl OT UACaTbHbIX?

12. Yro Takoe TermioTa mapooOpa3oBaHus?

13. Omnucars i-d AuarpamMmy BIIaXKHOTO BO3yXa.

14. BeiBenute ypaBHenue Kianeitpona-Menpeneena.

15. BeiBenute ypaBHeHue Maiiepa.

16. Hammcarp ¢opmynasl pacromaraeMoid padOThl IS KaXIOTO TEPMOIUHAMUYECKOTO
nporecca.

17. Temnepatypa xomHatsl Obu1a t1 = 10°C. [Tocne Toro xak me4ysr HaTOMMIM, TEMIIEpATypa B
KoMHaTe momHsaiachk no t2 = 20 °C. O0wem komHaThl V= 50 M3, ngaBienue B Heirl P = 97 xlla.
Hackonbko n3meHniach Macca BO3AyXa, HaxoJsAIlerocss B koMmHare? ModsipHast macca Bo3ayxa pu=29
I/MOJIb.

18. bamion ¢ renuem npu nasinenun Pl= 6,5 MIla u temneparype tl= -3 °C umeer maccy
M1=21 kr, a pu gaBnenun P2= 2 MIla u Toii ke Temneparype Maccy M2 = 20 kr. Kakyro maccy
reJist COAepKUT OaytoH npu nasiaeHuu P= 15 MIla u remneparype t= 27 °C?

19. 4 xr Bo3ayxa ¢ HadaubHbIM JaBieHueM pl= 1,2 Mlla u HauanbHON Temmeparypoil tl=
-100C pacmmpsiercst anuabaTHO 10 KoHeyHoro aaeieHus p2= 0,2 Mlla. Onpenenuts o0beM H
TEMIIEpaTypy BO3AyXa B KOHIIE COKAaTUs, pa0OTy CXKaTHs M M3MEHEHHWE BHYTPEHHEH JHEpPTrHH, €CIU
nokaszarens aauabdarsl k= 1,4.

20. B opHOCTyneH4YaroM KOMIIPDECCOPE TIIOJIUTPOIHO CKUMAETCS BO3AYX [0 KOHEYHOTO
nasienus p2 = 0,6 MIla. Hauanenas temneparypa Bosayxa tl= 170C u naBnenue pl= 0,2 Mlla.
Onpenenuts KOHEYHYIO TEMIIEpPAaTypy BO3AyXa M padoTy, 3aTpadyeHHOMY Ha ckatue | Kr Bo3dyxa,
€CJIM [10Ka3aTeNb MoauTponsl n= 1,25.

Paznen 2: OCHOBBI TEOpHH TEIIIOMAacCOOOMEHA

OIIK-1 CriocobeH permiarh TUIOBBIC 3a7a4u MTPOQPECCUOHATBLHON JAESITEIIBHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX  3aKOHOB  MaTeMaTH4YE€CKUX M  ECTECTBEHHBIX  HAyK €  [PUMEHEHHEM
MH(OPMaAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

1. Bugs! TerooOMeHa.

. UTO Tako€ IJIOTHOCTH TEMJIOBOTO MOTOKA?

. @u3nueckuit cMbICT KO3 PHUIHUEHTa TEIUIONPOBOIHOCTH.

. BeiBoxn nuddepennnanbHOro ypaBHeHHs TEIIONPOBOIHOCTH.

. ¥YpaBHeHHe Pypbe 1 TPEXMEPHOTO TEMIIEPATYPHOIO OJIS.

. TennonpoBOAHOCTE TUIOCKOM CTEHKH IIPU CTAlMOHAPHOM PEKHUME.
. TennonpoBOJHOCTH MIIOCKOW MHOTOCIIOMHON CTEHKH.

0 N L W

. TenmonpoBOHOCTh IUIUHIPUIECKON CTEHKH.

9. Yto Ha3bIBaeTCSI KOHBEKTUBHBLIM TEIIOOOMEHOM?

10. Buabl ABMKEHHUS )KUAKOCTH U UX pa3iinyuue.

11. Kakoe ypaBHEeHHE Ha3bIBAIOT YpaBHEHUEM MO00MS?

12. Yro Ha3bIBaeTcs KOA(PGUIIMEHTOM TOTIIOMICHUS, OTPAKCHHS U POy CKaHUs?

13. WM3o0pasute 3aBHCUMOCTb KO3((UIMEHTAa TEIIONPOBOJHOCTH KUAKOCTEH OT
TeMIepaTyphl.

14. Beluncnure TEpMUYECKOE CONPOTUBIICHUE.
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15. HpHMOTO‘IHaH U IPOTUBOTOYHASA CUCTCMbI BKIIFOUCHUSA TEII000OMEHHBIX armaparos.

16. Omnpenenenue TeMmepaTypHOro Hamopa TMpPH  pa3HbIX  CXeMaxX  BKJIIOYEHUS
TEII00OMEHHHUKOB.

17. B xamepe XpaHEHHsS CKOPOMOPTAIIETOCS CHIPbs Xj1e003aBOJia YCTAHOBJIEHBI IIJIOCKHE
oxJaxJaromue Oaraped, B KOTOPBIX LUPKYJIMPYeT BOIHBIM pacTBOp XJopuja Harpus (paccodn).
OmnpenenuTs INIOTHOCTh TEIUIOBOTO MOTOKA OT BO3yXa K paccoily, €CiIM TeMIIeparypa B XOJIOIWIbHOU
kamepe tk = 4°C, cpenHssa Temneparypa paccoda tk = -5°C, koahPpHUIIMEHT TETUI00TIaun OT BO3AyXa K
crenke Oarapen al = 25 Bt/(M2-K), ot paccoma k crenke a2 = 5000 Bt/(M2-K), xoaddunment
TETUTONPOBOAHOCTH cTallbHOM cTeHKH A = 50 B1/(M2-K) 1 Tonmmunaa ctenku 6 = 1,5 Mmm.

18. Ilnockas Kuprnu4Has CTEHKa XJIeOONEKapHOH Ie4n C OJHOW CTOPOHBI OMBIBACTCS
IIPOAYKTaMHU CropaHus ToIuBa ¢ TeMreparypoil t1 = 1300°C, a ¢ gpyroil — Bo3ayxXoM IOMEUIEHUsI C
temneparypoii t2 = 20°C. KoadduuumeHT Ternoornaun KOHBEKIMEH paBHBI COOTBETCTBEHHO al = 150
Bt/(M2:K) u a2 = 50 Bt/(M2-K). Koadgdumnuentr temmonpoBogHoctu crenku A = 0,6 Bt/(M2-K),
TOJIMHA CTEHKHU O = 755 MMm. KpoMe TemooTiauu KOHBEKIIUEH cO CTOPOHBI IPOAYKTOB CTOPaHUs Ha
CTEHKY MaJaeT JYYHCTbIi TEIUIOBOW MOTOK, yacTh koroporo giuyd = 1000 Bt/mM2 mornomraercs
MIOBEPXHOCTHIO CTEHKH. OIpeNenuTh MII0THOCTh TEIIOBOTO IMOTOKA, IPOXOSILErO YEPE3 CTEHKY.

19. Ilnockast crenka anuHo# 1 = 1,5 M 1 mmpunoii h = 1 M OMBIBaeTCsl MPOAOIBHBIM TOTOKOM
Bo31yXxa. CKOPOCTh M TeMIlepaTypa HaOeraromero moToka COOTBETCTBEHHO PaBHBI ® = 4 M/cek, t =
20°C, Temmeparypa moBepxHocTu miuactuHbl 50°C. OmpenenuTs cpeaHUid KOA(PQHUIHUEHT TpeHus,
CpeaHui KOA(QPHUIHUEHT TEIUIOOTAauU M KOJMUYECTBO TEIUIOTHI, IEpelaHHOE TNIACTHHOM BO3YXY.

20. Tonkas mactuHa JUIMHOM | = 2 M u mmpunoit h = 0,5 M ¢ 00eux CTOpPOH OMBIBAaETCS
MPOJOJIBLHBIM TIOTOKOM BOJIBI CO CKOPOCTBIO ® = 5 M/cek; TemmepaTrypa Haleraromiero motoka t =
10°C, cpenusis Temneparypa noBepxHocTu miactunbl t = 50°C. OmnpenenuTs CpeaHUN MO AJTUHE
K03((UIMEHT TEIIO0TAaYH U KOJIMYECTBO TEIUIOTHI, OTJaBaEMOE IJIACTUHOU BOJIE.

Pasnen 3: Ilpumenenue temnotsl Ha npeanpustusx AITK

OIIK-1 CriocobeH perarh TUIOBBIC 3a7a4u PO ECCUOHATBLHON AESITESIIBHOCTH HA OCHOBE 3HAHUM
OCHOBHBIX  3aKOHOB  MaTeMaTH4YE€CKUX M  €CTeCTBEHHBIX  HAyK €  [PUMEHEHHEM
H(OPMaAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI;

1. Yto Ha3bIBacTCs TEINIOOOMEHHBIM armapaTom?

. Kimaccudukanus TernmooOMeHHBIX armapaToB.

. PacueTt pexyrnepaTHBHOTO TEINIOOOMEHHOTO armapara.

. Ha kakue rpynmnsl JeiasTcs X0IOAWIbHbIE YCTAHOBKU?

. Kakue cymecTBytoT pOpMBI CBSI3M BiIard ¢ Marepuaiom?

. Kakumu mapameTpamu xapakTepusyeTcsl BIaXKHbIA MaTrepua?
. UTo Ha3bIBAIOT BEHTWIALIMEN U BEHTHISLIMIOHHON CUCTEMOM?

0 N L A WD

. TerutoBbIE HACOCHI W KOHIUIIMOHEPHI BO3yXa: HA3HAYEHUE W O0JACTh NMPUMEHEHUSI.
9. AdponrHaMU4eCKUil pacyeT BO3yXOBOIOB.
10. PacueT Bo31yx000MEHA B )KUBOTHOBOIYECKOM ITOMEIIICHHH.

11. OnpenenuTe pacuyeTHYIO TEIUIOBYIO HAarpy3ky Ha OTOIUIEHHE M Ha BEHTWIALMIO I
JIOKOMOTUBHOTO JETO U3 4 MPON3BOJICTBEHHBIX 3IaHUM, KaKI0€ ¢ HapyKHbIM o0bemoMm 50000 M3, u
OonpHUIBI ¢ HapyXHbIM o0bemMoM 10000 m3. PacuetHass Temmeparypa HapyXHOTO BO3IyXa
tHo=-32°C. PacueTHas BHYTpEeHHss TeMIleparypa IpOU3BOACTBEHHBIX 31aHuil tBp=14°C, a 60IbHUIIBI
tBp=20°C. PacueTHas TemmepaTypa Hapy»XHOTo Bo3fyxa s BeHTWIiuuu tHB=-19°C. VnenbHyro
TEIUIOBYIO HAarpy3Ky BeHTWISIMU OonbHULBI npuHATH 0,35 B1/(M3°C). VYnmenbHas oromuTenbHas
XapaKTepUCTUKa s Tpou3BoacTBeHHbIX 3aaHui 0,52 B1/(M3°C)., mis 6onprutm 0,42 B1/(M30C).

12. OnpenenuTth TEIUIOBOW IMOTOK MO YPABHEHHUIO TEIUIOBOTO OajlaHCaW pacxol T'PEIOLIero
TEIUIOHOCHUTENS, €CIM OH He 3a/JaH. TeryIoBbIMH MOTEPSIMH B OKPY)KAIOLIYIO Cpedy NpeHeOpedb.
Omnpenenuts TEMIEparypy Ipeioliero TEMIOHOCUTENS Ha BBIXOJE M3 TeIJIO0OMEHHOro anmnapara. J{ns
MapOBOASHBIX TEIJIO0OMEHHUKOB IEPEOXJIaPKEHUE KOHICHCATa HE YUYUTHIBATb.

13. OmnpenenuTs MNPOU3BOAUTENIBHOCTh (MOIIHOCTB) MPOU3BOJACTBEHHO-OTOMUTEIBHON
KOTEIHHOU MPEINPUITHS, BEIOpaTh KOMTUYECTBO U THIT KOTIOarperaroB. Paccunrars 4acoBoil pacxo
TOIUIMBA.
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OIIK-5 CnocoGeH yd4acTBOBaTh B MPOBEACHUH OKCIIEPUMEHTAIBHBIX HCCICIOBAHUN B
npodeccuoHaNbHON AESITeTLHOCTH,

1. Pacuer yaenbHOro pacxojia 3HEPruu MpH TEXHOJIOTMUYECKOM IPOIIECCe.
2. MeToabl u3MEpEeHUsl TEMIEPaTyphl IIMOBBIX I'a30B

3. OmnpezneneHue MNOTpPEMIHOCTEN MNP H3MEPEHUM MApaMeTpOB MHUKpPOKIMMAara B
KUBOTHOBOJYECKHUX ITOMELLIEHUSAX.

4. OnpeneneHue NaBJICHUS B BCACBIBAHUS B ILIMOXOJIE.

5. CriocoObI onpeieNieHHst pacxo/ia BO3AyXa Py CTOPaHUU TPUPOITHOTO Ta3a

6. MI3aMepeHne CKOpOCTH MOTOKA B CYIIMIBHON YCTAaHOBKE C MIOMOIIBI0 TEPMOAHEMOMETPA

7. DKcnepuMeHTaIbHOE OoTpeesieHre KodhGHUIreHTa TeTIo0TIaud OTOMMUTEILHOTO Tpudopa

8. OnpeneneHue Moyie3HONH MOLIHOCTH 3JIEKTPOHArpeBaTENIbHON YCTAHOBKH I10 pe3yJbTaraM
9KCIEPUMEHTAJIbHBIX UCCIIEI0BAHUM.

9. OmpeneneHue TEIUIOBOTO TOTOKA 4Yepe3 OrPaKIAIONINE KOHCTPYKIMU IO pe3yabraraM
TEIUIOBU3UOHHOIO 00CIeI0BaHUA 00BEKTA UCCIIENOBAHUS

10. PacueT pakTHYECKOTO TEPMUUECKOTO CONPOTHUBIICHHUS CJIOS TETIOBOW U30JISLIUN

8.4. Bonipochl MpoMesKYTOYHOM aTTeCcTalluU
areiii cemectp (Ix3amen, OIIK-1, OIIK-5)

I. OcHOBHBIE TOHATHUS TEXHUYECKOM TEPMOAMHAMHUKU. TepMOIMHAMHYECKas  CHUCTEMA.
TepMoguHaMU4eECKOE COCTOSIHUE. TepMOIMHAMUYECKUN MPOLIECC.

2. [TapameTpsbl cocTOsAHUSA. YpaBHEHNUE COCTOSTHUSL.
3. PabGota u TemioTa B TEpMOAMHAMUYECKOM IPOIIECCE.

4. TemmoemkocTb. Bumel  TeroeMkocTH. CBSI3b  MEXAYy  MacCcOBOH, MOJBHOH M OOBEMHOIN;
M300apHOI U U30XOPHOU TETUIOEMKOCTSIMHU.

5. T'a30Bble cMecu. 3axoH [lansrona. Kaxymiascs monsipHas macca. ['a3oBast IOCTOSIHHAs CMECH.

6. IlepBbIil 3akOH TepMOAMHAMUKU. POPMYIMPOBKA U MATEMATHYECKOE BbIpakeHue. Duzmyeckas
CYUIHOCTb BEJTMYMH, BXOJSAUINX B ypaBHEHUE 1-ro Hayasla TepMOJUHAMUKHU.

7. BHyTpeHHsIs1 S5HEeprus, €€ U3MEHEHHE B TEPMOJIMHAMHYECKOM IIpoLiecCe I UACaIbHOIO rasa.
8. YpaBHeHne Maitepa. dusnueckuii CMbICI ra30BOH NOCTOSHHOM.

9. Bropoii 3akoH TepmoauHaMuku. OCHOBHBIE (DOPMYITHPOBKH. MareMaTnyecKkoe BhIpaKeHHE.
10. OuTponus. dusnueckuii cMpicit. @OpMyIIbI 17151 BEIYUCICHUH.

11. CBs13b MEXKy SHTPONUEN U KOJTMYECTBOM TEIUIOTHI B TEPMOJUHAMUYECKOM MPOIECCE.

12. Mpsmoit mukn Kapuo. KITJ nukia. Ero uzo0paxkenue B p-v KOOpAMHATAX.

13. O6parnsbrit mukn Kapao. Ero nzobpaxenue B p-v koopaunarax. Koaddumuent npeodbpazopanus
SHEPTUH U XOJOAWIBHBINA KOIPDHUIIUCHT.

14. DnTtanpnus. OU3NUECKUl CMBICT U MAaTEMaTUYECKOE BBIPAKEHHE I BBIYMCICHUS SHTAJBINH.
®opMynupoBKa 1-ro 3akoHa TEPMOAWHAMHUKH 4Yepe3 SHTAIbNUI. DOHU3UYECKU CMBICT BEIUYHH,
BXOJISIIIIMX B MATEMaTHIECKOE BhIpAYKEHHUE.

15. Ionutponsslii nponecc. [lonuTponHas TEIOEMKOCTb, TOKa3aTeNb NOJUTPOIBI €€ CBSI3b MEXKIY
HuMu. OnpeneneHue MoKas3arest MOJIUTPOIIbI 110 TapaMeTpaMm B 1ByX Toukax TII.

16. CooTHolleHHE TMapaMeTpoB B MOJUTPOIHOM mporecce. M3meHeHue u, i, S B MOTUTPOITHOM
npoiiecce. Beruucienue TemioTsl 1 paboThl B MOJIUTPOITHOM MpoLecce.

17. HacTHble cilydyan NOJUTPOIHBIX Mpoleccos (p=const, v=const, T=const, s=const).

18. U3otepmuueckuii nmporecc. CBsa3b MEXIy mapamerpamu (p, v, T) u3MeHeHue u, i, S B MpoIiecce.
Boruncnenue TemnaoTel 1 paboThl B M30TEPMHUUECKOM IPOLIeCCe.

19. Uzo6apusiii nporecc. CBs3b Mexay mapamerpamu (p, v, T); uameHenue u, i, s. Beraucienue
TEIUTIOTHI U pabOTHI B TIpoIIecce.

20. MN3oxopusiii nporecc. CBsizb Mexay mapamerpamu (p, v, T); m3meHeHnue u, i, s. Berancinenue
TEIUIOTHI U pabOTHI B TIpoIIecce.

21. Anmnabarseiii poriece. Csi3p Mexay napamerpamu (p, v, T); u3meHeHue u, i, s. Berauciaenue
TEIUIOTHI U pabOTHI B TIpoIIecce.

13



22. TepmonuHamuika mOTOKa. OCHOBHBIE TOHATHUS. YPAaBHEHHE HEPaA3pPbIBHOCTU. YpaBHEHUE
HMITYJIbCOB.

23. IlepBblii 3aKOH TEPMOJMHAMUKH IS IOTOKA BEIIECTBA. YPABHEHHUE SHEPTUU.

24. Peanbnbie Ta3sl. x obmue cBoiictBa. H-D nuarpamma peanpHOTO rasa.

25. Ilponecc mapooOpa3oBaHusi, €ro MpeacTaBiIeHue Ha pv- U Ts- nuarpamMmmax. CTeneHb CyXOCTH.
26. [TapameTpsl kumsitei xxuakoctu (u, i, s). [lapameTpsl cyxoro HachIieHHOTO mMapa (u, 1, S).

27. Tennora mapooOpa3oBanus. [1epBblil 3aK0OH TEPMOIUHAMUKHU JJIsl TAPOOOpa30BaHUS.

28. BnakHbIi HACBHIIIEHHBIN MMap W €ro mapaMmeTpsl (U, i, s). [leperpeTsiii map u ero mapameTpsl (u, 1,
s). Is-nuarpamma 11t BOASIHOTO Tap

29. Bnaxxnsiii Bo3ayx. OCHOBHBIE MTOHATHS M ONPEIeTIeHUs. XapaKTepUCTUKH BIaxHOTO Bo3ayxa. I-d
auarpamMma BJIaXKHOTO Bo3nyxa. Ee mpumenenue.

30. TenmonpoBOgHOCTH. 3akoH Dyphe.
31. KonBekTuBHBIH TermnoooMeH. 3akoH HeioToHa - Puxmana. Koaddumment termoornadm.
32. OcHogsl Teopuu nogodusi. Kpurepuu Nu, Gr, Pr, Re.

33. IlpumeHeHue TeopuM TMONOOMS Ui peIIeHUs 3a7ady KOHBEKTHBHOIO TEII000MEHa.
KpurepuansHoe ypaBHeHHE 17151 CBOOOIHOM KOHBEKIINH.

34. TemooOmeH m3nydenwus. 3akoH Credana-bonpimMana.

35. Temmonepenaya uepe3 IUIOCKYIHO MHOTOCIOHHYIO cTeHKy. KoadduimeHt Teronepenayn.
Tepmuueckue conpoTUBICHUS.

36. PacyeT Temio0OMEHHBIX anmaparos.

37. CxeMa BO3yIIHOM XOJOAWIBHOM YCTaHOBKU. [{MKIJI BO3AYIITHON XOJIOAMUIBHON YCTaHOBKH.

38. Cxema KoMITpeCcCHOHHOH (hPEOHOBOM XOIOAMIbHON ycTaHOBKU. Ee 1iuki B pv u Ts quarpammax.
39. KowauuuonupoBanue Bo3ayxa. OcHOBHbIe (YHKUMHM W KJIacCU(pHUKAIMA  CHCTEM
KOHJIULIMOHUPOBAHMSI.

40. Cymka. OcHoBHbIe TOHATHS. DOpMBI CBsi3u Biaru ¢ marepuanoM. CrnocoObl MCKYCCTBEHHOM
CYLIKH.

41. XapaktepucTHKa BJIaXKHOTO Marepualia u areHra cymku. KuHetuka npouecca CymkH.

8.5. MerTonnuyeckue Marepuajibl, ONpeaessionIMe MNPoueAyPbl OUEHUBAHUS 3HAHMH,
YMeHHH, HABBIKOB U (MJIM) ONbITA AeSATEJbHOCTH, XapaAKTEPU3YIOIIHUX 3Tanbl GOPMUPOBAHUS
KOMIIeTeHN i
KoHTpons 3HaHUN CTYyIEHTOB IO JUCIHUIUIMHE TPOBOJUTCA B YCTHOM M THCBMEHHOH (opme,
MpeIycMaTpUBaeT TEKYLIMH U MPOMEXKYTOUHBIH KOHTPOJb. MeToabl KOHTpOJS: - TecToBas ¢opma
KOHTPOJIS; - yCTHast popMa KOHTPOJIS — OIPOC U OOIIEHUE C ayAUTOpUEi 10 MOCTABICHHOM 3a/1a4e B

yCTHOU (opme; - perieHrue ONpeAesICHHBIX 3aJaHuil (3a1a4) 1Mo TeMe MPAKTUYECKOro marepuaja B
KOHIIE MPAKTHYECKOTO 3aHATHUS, B IENAX IPPEKTHBHOCTH yCBOSEMOCTH Marepualia Ha MpaKTHKE. -
MOOIIPEHNE WHIUBUAYAIBHBIX 3aJJaHHUH, B KOTOPBIX CTYACHT MpopadoTall caMOCTOSTEIHLHO OOJbIIOe
KOJIMYECTBO JIOTIOJTHUTEIBHBIX HCTOYHHKOB JIUTEPATypbl. TEKyIIHi KOHTPOIb MpeaycMaTphBacT
YCTHYIO ()OpPMY OIIpOCa CTYACHTOB M MUChMEHHBIN SKCIPECC-OMPOC MO OKOHYAHUIO U3YUCHHUS KaXI0H
TEMBI.

9. IlepeyeHb y4eOHOM JJUTEPATYPbI

1. Hanpuna E. M., KyBmmnosa A. C. Texnuueckast TepMOAMHAMMKA U TEIUIOTEXHUKA.
TepmoanHaMuyeckue MpoIECChl HASAThHBIX Ta30B [ DIEKTPOHHEIN pecypc]: yuebHoe mocodue, -
WBanoBo: , 2011. - 83 ¢. - Pexxum moctyna: https:/lib.rucont.ru/efd/142163/info

10. Ilepeyens pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIMOHHOI ceTn UHTepHeT
1. http://elib.udsau.ru/ - GubMMOTEKA AMEKTPOHHBIX Y4eOHBIX MOcoOuit Yamyprckoro [AY
2. http://lib.rucont.ru - DnekTpoHHas OMOIMOTEUHAS CUCTEMA
3. http://portal.udsau.ru - Uateprer-nopran Yamyprckoro ['AY
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4. http://docs.cntd.ru/ - TexskcnepT. DIeKTPOHHBIH (HOHI MPaBOBONH M HOPMATHBHO-TEXHUYECKOU

AOKYMCHTAIUU

5. http://minenergo.gov.ru/ - Caiit MunuctepcTBo 3HepreTiku Poccuiickoii deneparun
6. http://www.consultant.ru - Wudopmanumonno-nouckoBass cuctema «Koncymprant Ilmrocy»

(ourmanbHBIN CalT)

7. moodle.udsau.ru -

Cucrema nUCTaHIIMOHHOTO 00ydeHust Yamyprckoro ['AY

8. http://elibrary.ru/ - Hayunas snexrponnas 6ubnuorexka eLIBRARY.RU

11. MeTtoguyeckne ykazanus 00y4armuMcs 0 OCBOCHUIO M CHUILTAHBI (MOIYJIA)
[lepen m3yueHueM NUCHUUIUIMHBI CTYAEHTY HEOOXOAMMO O3HAKOMHUTHCS € pabouell mporpammoi
JTUCHUILTUHBL, U3YYUTh EPEUeHb PEKOMEHIyeMOH JTUTepaTypbl, IPUBEICHHOM B paboueil mporpamme
TUCHMIUTUHBL. J{1s1 3¢ (deKTHBHOTO OCBOECHMS AMCLUUIUIMHBI PEKOMEHAYETCSl IMOCellaTh BCE BUIBI
3aHATUNA B COOTBETCTBUHU C PACIHCAHHWEM M BBIMOIHITH BCE JIOMAIHUE 3a/laHUsl B YCTaHOBJICHHbBIE
[perojaBaTesieM Cpoku. B ciydae mporycka 3aHsITH MO yBaXUTEIbHBIM IMPUYMHAM, HEOOXOIUMO
MOJIyYUTh y TIPETnoiaBaTelis HHANBUYalbHOE 3aJjaHKe 10 MporylieHHol Teme. [lomyuenHbie 3HaHUS
U YMEHHS B IPOLECCE OCBOCHUS IUCHUIUIMHBI CTYACHTY PEKOMEHIYETCs] MPUMEHSTH JJIs pelIeHUs
3a1ad, He 00s3aTeNbHO CBA3aHHBIX C MPOTpaMMON JTUCHUIUIMHBI. BrageHue KoMIeTEHIUSIMHU
JTUCHUILTMHBL B TIOJTHOM Mepe OyleT moATBepKaaTbes BammM yMeHneM CTaBUTh KOHKPETHBIE 3a]1auH,
BBISIBJISITH CYIIECTBYIOLIUE IPOOJIEMBI, peliaTh UX U MPUHUMATh Ha OCHOBE MOJyUYEHHBIX PE3yIbTaTOB
onTtuMaibHble pemieHusa. OCHOBHBIMM BHAAMM YYEOHBIX 3aHATHH A1 CTYACHTOB IO Yy4eOHOMH
TUCHMIUIMHE — ABISIOTCA: 3aHATUS  JIEKIMOHHOTO THIA, 3aHSATHUS CEMHUHApCKOro TUMA U
caMocCTosITelIbHas paboTa CTyAEHTOB.

Dopmbl pabOTHI

Mertoauueckue yKa3aHus s 00ydaronuxcs

JIeKIIMOHHEBIE 3aHATUS

Pabora Ha nekuuu ABISETCS OYEHb BaKHBIM BUJIOM JESITEILHOCTH TS
U3yYeHUs AUCUUILINHBI, T.K. Ha JIEKIUU MPOUCXOAUT HE TOJIBKO COOOIIECHHIE
HOBBIX 3HaHM, HO U CUCTeMAaTH3alus U 00001eHe HAKOTUIEHHBIX 3HAaHUH,
dbopMupoBaHUE Ha UX OCHOBE UIECUHBIX B3MIIAI0B, YOSKACHUMH,
MHUPOBO33pEHUS, Pa3BUTHE MO3HABATENbHBIX U MPOGECCHOHATBHBIX
UHTEPECOB.

Kparkue 3anucu nexkuuii (KOHCIIEKTUPOBAHKE) IOMOTAET YCBOUTH Marepuall.
Hanmcanue KoHCIIEKTa JIGKLIUH: KPATKO, CXEMaTUYHO, [TOCIIET0BATEIbHO
(UKCHPOBATH OCHOBHBIE MOJIOKEHUS, BEIBOABI, (POPMYITHPOBKH, 0000IICHNUS;
1IoMeuaTh Ba)KHbIE MBICIIH, BBIJICJIATH KITIOYEBBIE CIIOBA, TePMUHBL. KOHCTIEKT
JydIle MOoIpa3IeNaTh Ha MMyHKTHI, naparpadsl, cCOOI0aas KPaCHYIO CTPOKY.
[IpuHIMNIaNBHBIE MECTa, ONpeeNeH s, (POPMYIIBI CIEAYET COPOBOXKIATH
3aMEUaHUSIMH: «BaXKHO», «0CO00 BaXKHO», «XOPOIIO 3aIIOMHUTEY U T.II.
[IpocnymuBanue 1 3aKMCh JEKIIMA MOXKHO MPOU3BOAUTH MPH MTOMOIIN
COBPEMEHHBIX YCTPOICTB (AUKTO(OH, HOyTOYK, HETOYK H T.IL.).

Paboras HaJ KOHCTIEKTOM JIEKIIMA, BCEra CIeayeT UCI0Ib30BaTh HE TOJILKO
y4eOHUK, HO U Ty JINTEPATypy, KOTOPYIO TOTOTHUTEIHLHO PEKOMEH/I0BAT
JIEKTOP, B TOM YHCJI€ HOPMAaTHBHO-TIPABOBBIE aKThl COOTBETCTBYIOIIEH
HanpaiaeHHOCTHU. 1o pe3ynbraTram paboThl ¢ KOHCIIEKTOM JIEKIIUH CIEAYET
0003HauYUTh BOMPOCHI, TEPMUHBI, MaTepHall, KOTOPBI BBI3BIBAIOT TPYAHOCTH,
MTOMETUTh U TIOIBITATHCS HAUTH OTBET B PEKOMEHIyeMoU tuteparype. Eciau
CaMOCTOSITENILHO HE yIaeTcsl pa300parbcsi B MaTepuase, He00X0IuMo
chopMyaupoBaTh BOMPOC U 3a7aTh MPETOAaBaTEN0 Ha KOHCYIbTALUY, Ha
3aHATUU CEMUHAPCKOTO TUIIA.

JIeKIIMOHHBII MaTepHa sBiseTcss 0a30BbIM, C KOTOPOTO HEOOXOAMMO HAa4aTh
OCBOEHHE COOTBETCTBYIOLIETO Pa3Jiesa WIN TEMBI.

JlaGoparopHsie
3aHATHUSA

[Ipn moAroToBKe K 3aHATUAM U BBIIIOJHEHUH 33JaHUN CTYIEHTaM CIIETYeT
UCIIOJIb30BaTh JUTEPATyPy U3 PEKOMEHJOBAHHOI'O CIIMCKA, A TAKXKE
PYKOBOJCTBOBATBCS YKa3aHUSAMU U PEKOMEHAALNUSIMH MIPENOAABATENS.
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[Tepen kaxapIM 3aHATUEM CTYJACHT U3yYaeT IUIAH 3aHITHS C IEPEUYHEM TEM U
BOTIPOCOB, CITUCKOM JIUTEPATyPhI M JOMAITHUM 33/IaHUEM TI0 BEHIHECEHHOMY
Ha 3aHSATHE MaTepUay.

CTyneHTy peKOMEHTyeTCs CIIeNYOIasl CXeMa IOATOTOBKH K 3aHSTHIO H
BBITTOJTHEHHUIO IOMAIITHUX 33 JaHHM:

- MPOpabOTaTh KOHCIIEKT JICKITHIA;

- MPOAHANIU3UPOBATE JIUTEPATYPY, PEKOMEHIOBAHHYIO M0 U3y4aeMOMY
pasneny (MoayI);

- U3YYHUTh PEIICHUS TUTIOBBIX 3a/1a4 (TP HAJTMYUN );

- peIInTh 3aIlaHHbBIC IOMAITHUE 3/1aHUS;

- IpU 3aTPyAHEHUSIX C(HOPMYTHUPOBATH BOMPOCHI K MPEIOIaBATEIIIO.

B koHIIE Ka)KI0TO 3aHATHUS THIIA CTYACHTHI MOJTYYalOT «IOMAIITHEE 3aIaHUC)
JUTSL 3aKpeTUICHHsSI TPOIIGHHOTO MaTepuaia. JloManiHue 3a1anus
HEOOXOMMO BBITIOHATH K KOXKAOMY 3aHATHIO. CJI0XKHBIE BOIIPOCH MOXKHO
BBIHECTH Ha 0OCYKIICHHE Ha 3aHSITUN CEMHHAPCKOTO THIIA MK Ha
WH/IMBUIyaJIbHbIC KOHCYIIBTAIINH.

CamMmocTogTeabHas
pabora

CamocrosTenbHast paboTa CTYJEHTOB SIBJISIETCS COCTABHOM YacCThIO UX
y4eOHOM pabOThl U UMEET LEIBIO 3aKpeIJICHNE U YIITyOJIeHUE TTOyISHHBIX
3HAHWI, YMEHUW W HABBIKOB, TIOUCK ¥ IPHUOOPETCHNE HOBBIX 3HAHUM.
CamocrosTenbHas padoTa CTyIEHTOB BKJIIOUAeT B c€0s OCBOCHHE
TEOPETUYECKOTO MaTepHalia Ha OCHOBE JICKIUH, PEKOMEHIyeMOM
JUTEPATYPHI; TOATOTOBKY K 3aHATUSM CEMHUHAPCKOTO THIIA B
UH/IMBUYaJIbHOM U TPYHIIOBOM pexume. COBETHI 110 CaMOCTOSITEIbHOM
paboTe ¢ TOYKHM 3pEHUs HCTIONB30BAHUS JIUTEPATYPbI, BDEMEHH, [ITyOHHbI
pOpabOTKH TEMBI U JIP., @ TAK)KE KOHTPOJIb 3a JeSITEIbHOCTBIO CTYACHTA
OCYILECTBIIAETCS BO BPEMS 3aHATHM.

Lenbto mpenogaBarens sBISETCS CTUMYIMPOBAHUE CAMOCTOSTEIBLHOTO,
yIIyOnEHHOTO U3y4eHHUs MaTepuala Kypca, XOpouo CTpyKTYpPUPOBAaHHOE,
MOCTIEIOBATENIEHOE U3JI0KEHUE TEOPUH Ha 3aHATHUAX JIEKIIMOHHOTO THIIA,
0TpabOTKa HABBIKOB PELICHHUS 3aa4 U CHCTEMHOT0 aHaJIM3a CUTyaluid Ha
3aHATUSAX CEMHUHAPCKOTO TUIA, KOHTPOJIb 3HAHUN CTYJCHTOB.

Ecnu camocTosTeIbHO HE yAaTI0Ch pa300paTbcs B Marepuaie,
chopMynupyiTe BOIPOCHl U 00pAaTUTECh Ha TEKYIIEH KOHCYIBTAIlMH WIN Ha
OnmvpKaifIelt IeKIMK 3a MTOMOIIIBIO K TIPETIO01aBaTelNto.

[ToMrMO camMOCTOSITENTLHOTO N3Y4YEHUS MaTepUaoB IO TeMaM K
CaMOCTOSITENIbHOM paboTe 00yJaromuxcsi OTHOCUTCS MOJATOTOBKA K
MPAKTHYECKUM 3aHITHSIM, [I0 pe3yJabTaraM KOTOPOU MpeICTaBIseTCs] OTYET
MIPETIO/IaBaTelIi0 U MPOXOTUT cobeceioBaHHeE.

[Tpu camocTOATENHHON MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO
oOyJaromuiics:

- OpraHu3yeT CBOIO AESITEIbHOCTh B COOTBETCTBUU C METOIUYECKUM
PYKOBOJICTBOM IO BBITIOJTHEHHIO MPAKTUYECKUX paboT;

- U3y4aeT HH(OPMAIlMOHHbBIE MATEPHUAIBI;

- IOJTOTABIMBACT U OPOPMIISICT MaTePHAIIbl MPAKTUYECKUX paboT B
COOTBETCTBUH C TPEOOBAHHUSIMH.

B pesynbrare BHIIOTHEHUS BUIOB CAMOCTOSTEIBHON pabOThl MPOUCXOIHUT
(dbopMHpoBaHUE KOMITETEHIINH, YKa3aHHBIX B paboueil mporpaMmsl
JTUCUUTITUHBI (MOYJIS).
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IIpakTnueckue DOopMBI OpraHu3aluy IPAKTUYECKUX 3aHATUN OIPEIEIIAIOTCS B

3aHATHS COOTBETCTBHUH CO CHEIUPUISCKUMHU 0COOCHHOCTSIMU yUEOHOM JTUCIUTUIMHBI
U nesiMu 00ydeHus. MiMu MoryT OBbITh: BBINIOJIHEHUE YIIPAXKHEHUH, peleHne
TUIOBBIX 33134, PEILICHUE CUTYallMOHHBIX 3a7a4, 3aHsATHsI 110
MOJIEIMPOBAHUIO PEAIbHBIX YCIOBUH, 1€JI0OBBIE UTPBI, UTPOBOE
IIPOEKTHPOBAHNE, UMUTALIMOHHBIE 3aHATHUS, BBIE3/IHBIC 3aHATHS B
OopraHu3anuu (IpeanpusITHs), 3aHATUA-KOHKYPCHI U T.4. [Ipu ycTHOM
BBICTYIUIEHUH 11O KOHTPOJIBHBIM BOIIPOCAM CEMHUHAPCKOI'0 3aHATHUS CTYAEHT
JIOJDKEH M3Jarath (He YMTaTh) MaTepHuail BHICTYIUICHHUS] CBOOOHO.
Heo0xonrMo KOHIIEHTPUPOBATh CBO€ BHUMAHUE HA TOM, YTO BBICTYIUICHUE
JIOJDKHO OBITH 00palleHo K ayAUTOPUH, a He K MPENoaBaTelo, T.K. 3TO
3HAYUMBIN acTeKT (POPMHUPYEMBIX KOMITETCHIINH.

ITo oxkOHUaHMM CEMUHAPCKOTO 3aHATHUS 00ydaroLIeMyCsl CleyeT IOBTOPUTh
BBIBOJIbI, TIOJIyYEHHBIE HA CEMUHAPE, POCIIEAUB JIOTUKY UX TOCTPOEHUS,
OTMETHB IOJIOKEHU, JISKalIUe B UX OCHOBE. J1J1s1 3T0ro o0yyarouemycs B
TEYECHNE CEMUHApa CJIeLyeT AesaTh NOMEeTKHU. boree Toro, B ciy4ae
HETOYHOCTEH M (WJIM) HEMOHUMAaHUS KaKoTro-JIM00 BOTPOCca MPOMICHHOTO
Marepuaia oOyJaromemMycs cieayeT 00paTuTbes K MPernojaBaTelIto 1is
HOJTY4EHUs] HEOOXOJUMOM KOHCY/IBTALMH U Pa3bsICHEHUSI BO3HUKILEH
CUTyalH.

[Tpu MOATOTOBKE K 3aHATHUAM CTYyACHTAM CJIEIyeT UCIOIb30BaTh JUTEPATyPy
13 PEKOMEHIOBAaHHOTO CIIMCKA, a TAK)KE PyKOBOJICTBOBATHCSA YKa3aHUSMU U
PEKOMEHIALMsMU NIPENoaBaTers.

[lepen xaxabIM 3aHATUEM CTYAEHT U3y4aeT IUIAH 3aHIATHUS C IEPEYHEM TEM U
BOIIPOCOB, CIIUCKOM JIMTEPATyphbl U JOMAITHUM 3a/1aHUEM 10 BHIHECEHHOMY
Ha 3aHATHE MaTepUaly.

CTyneHTy peKOMEHTyeTCs CIIeNyoIasl CXeMa OATOTOBKH K 3aHSTHIO H
BBITTOJTHEHHUIO IOMAIITHUX 33JaHHM:

- MPOpabOoTaTh KOHCIIEKT JICKITHIA;

- MPOAHATU3UPOBATH JIUTEPATYPY, PEKOMEHIOBAaHHYIO 110 H3y4aeMOMY
pasneny (MoayIwo);

- U3YYHTh PEIICHUS TUTIOBBIX 3a/1a4 (TP HAJTHYUN);

- peIIUTh 3aIlaHHbBIC IOMAITHUE 3a/IaHUS;

- IpU 3aTPyIHEHUSIX C(HOPMYTUPOBATH BOMPOCHI K MPEIOJaBATEIIIO.

B koOHIIE Ka)KI0TO0 3aHATHS CTYACHTHI MOJTYYAIOT «IOMAIITHEE 3aIaHue) JIJIs
3aKperuIeHHsI TPOHICHHOTO MaTepurana. JloManiaue 3aanus HeoOX0IMMO
BBITTOJTHATH K K&KAOMY 3aHATHIO. CII0)KHBIE BOIPOCH MOKHO BBIHECTH Ha
00CyXIIeHHE Ha 3aHITHUH WU Ha UHIWBUAYaIbHBIC KOHCYJIBTAIINH.

Onucanue BO3MOXKHOCTEH U3y4YeHHs TMCUUILTUHBI Junamvu ¢ OB3 u unBaanaamu
OOyyaromuMcsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3[IOPOBBSl MPEAOCTABISIOTCS CHElHAIbHbIC
y4eOHUKH, y4eOHble MOcoOus M TUAAKTHYECKHE MaTepualbl, ClielualbHble TEXHUUECKHE CPelICTBa
o0y4yeHHs] KOJUIEKTMBHOTO W WHIUBUAYaJIbHOTO IOJIb30BAHUS, YCIYTU acCUCTeHTa (TIOMOIIHUKA),
OKa3bIBAIOIIETO  OOyYaromUMCS HEOOXOAMMYIO TEXHHYECKYI0 IOMOIb, a TaKke YyCIyru
CYPIOIEPEBOTYMKOB U TU(IOCYPAONEPEBOTUUKOB.

OcBoeHHe IUCHMILTUHBI (MOAYNA) OOyYarolIMMHCS C OTPAaHUYEHHBIMHU BO3MOXHOCTSAMHU 370POBbS
MOKET ObITh OPraHU30BaHO COBMECTHO C JIPYTUMH 00y4arOIIMMUCS, a TaK K€ B OTAEIBHBIX TPYIINax.
OcBoeHHe IUCHMILTUHBI (MOAYNA) OOyYarolIMMHCS C OTPAaHUYEHHBIMHU BO3MOXHOCTSAMHU 370POBbS
OCYUIECTBIIIETCA C YYETOM OCOOEHHOCTEH MCUXO(PU3NYECKOTO Pa3BUTHS, WHINBUAYATbHbBIX
BO3MOXKHOCTEH U COCTOSTHUS 3710POBbSL.

B memnsx qocTynmHOCTH MOMy4YeHUs BBICIIIETO 00pa30BaHus 0 00pa30BaTeIbHOM MPOrpaMMe JIMIIAMHU C
OTPaHUYEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbSI IPU OCBOCHUH TUCIUTUIMHEI (MOJyJIs) 00eCTIednBaeTCsI:

1) ny1st U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMH 310POBBS IO 3PEHUIO:
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- IPUCYTCTBUE ACCHUCTEHTA, OKA3BIBAIOIINI CTYIEHTY HEOOXOAUMYIO TEXHHYECKYIO0 TIOMOIIb C y4ETOM
WHAVBUAYATBHBIX OCOOCHHOCTEH (TmoMoraeT 3aHsATh pabouee MecTo, MepEelBHUraThCsl, MPOYUTATh H
oopMHTH 3a/1aHNE, B TOM YHUCIIE, 3aMMCHIBAsI IO JUKTOBKY),

- THCBbMEHHBIE 3aJaHUsl, a TaKXKE MHCTPYKIHMH O TOpPSJIKE HUX BBIIOIHEHUS OQOPMIISIIOTCS
YBEJIMUYEHHBIM HIPU(TOM,

- cHenuaibHble YUYeOHUKH, YUCOHBIC MOCOOUS W TUIAKTUYECKHE MaTepHalibl (MMEIONIUe KpPYITHBIN
mpudT WK aynuodaitie),

- THIUMBHIYaJIbHOE paBHOMEPHOE ocBeleHue He Meree 300 ok,

- mpu HEOOXOAUMOCTHU CTYACHTY JIJsi BBIMOTHEHHUS 3a/JaHUs TPENOCTABISICTCS YBEITUYHMBAIOIICE
YCTPOUCTBO;

2) Uit NI ¢ OTPAaHUYEHHBIMHA BO3MOXKHOCTSIMH 3I0POBBS IO CITYXY:

- IPUCYTCTBHE aCCHUCTEHTA, OKA3bIBAIOLIUI CTY/IEHTY HEOOXOAUMYIO TEXHHUECKYIO TIOMOILb C y4ETOM
MHAUBUAYAIbHBIX OCOOCHHOCTEH (1momoraeT 3aHsATh pabouee MecTo, MepelBUraThbCs, MPOYUTATh U
oopMHTH 3a/1aHKE, B TOM YHUCIIE, 3aMIUCHIBAsI 1O/ AUKTOBKY),

- obecreunBaeTcs HaJIWYUE 3BYKOYCHIJIMBAIOUICH ammapaTypbl KOJUJIEKTUBHOTO TOJB30BaHUS, MPH
HEO0OXOUMOCTH oOyuaroremycs MIPEIOCTABISIETCS 3BYKOYCHJIUBAIOIIAs ammaparypa
WHAVNBUIYATHHOTO TIOTH30BAHHS,

- obecrieunBaeTcs HaJIeKaIMMK 3BYKOBBIMU CPECTBAMH BOCIIPOU3BEACHUS HH(OpMAIUY;

3) s M ¢ OTPAaHUYCHHBIMH  BO3MOXKHOCTSMHU  3[IOPOBBS, HUMEIONINX  HAPYIICHUS
OTIOPHO-/IBUTaTENILHOTO armapara (B TOM YHCJIE C TSDKEIBIMUA HAPYIICHUSIMH JIBUTATEIbHBIX (DyHKITUH
BEPXHUX KOHEUYHOCTEH MU OTCYTCTBHEM BEPXHUX KOHEUHOCTEH):

- MUChMEHHBIEC 3aJ]aHMs BBIMIOJHSIOTCS Ha KOMIIBIOTEPE CO CIELHAIU3UPOBAHHBIM MPOrPaMMHBIM
o0ecredyeHrneM I HaJUKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 JKEJIaHHUI0 00YYaroIIerocs 3a/laHusl MOTYT BBITIOJIHATHCS B YCTHOU hopme.

12. Ilepeyenb MHPOPMAITMOHHBIX TEXHOJIOTHH
WHpopMamoHHbIe TEXHOJIOTMH PeaTH3aliy JUCHUIUINHBI BKIIOUAIOT

12.1 IIporpamMHoe oOecriedeHue
1. Omnepaunonnas cucrema: Microsoft Windows 10 Professional. Ilo moammcke mis y4yeOHOTO
nporecca. Ilocmennsis nocrynHas Bepcusi nmporpammbl. Astra Linux Common Edition. JloroBop
Nel73-I'K/19 or 12.11.2019 .
2. bazossrii makeT mporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office Standard
2016. beccpounas munensus. JJoroBop Ne79-'K/16 ot 11.05.2016. Microsoft Office Standard 2013.
beccpounas mumensus. Jorosop Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft
Office Standard 2013. beccpounas mumensus. Jlorosop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. beccpounass mumensus. JloroBop Nel06-I'K or 21.11.2011. P7-Oduc.
Horosop Nel73-I'K/19 ot 12.11.2019 1.

12.2 CoBpeMeHHble mnpoeccHOHANbHBIE 0a3bl JaHHBIX M HHGOPMALMOHHBIE
CIIPaBOYHbIE CHCTEMBI
1. MadopmanmroHHO-CIIpaBOYHAs cHcTeMa (CIpaBOYHO-TIpaBoBasi cucTema) «KOHCYTBTaHT TUTOCH.
Cormamenne Ne HKIT2016/JICB 003 ot 11.01.2016 s wucmonb30BaHUS B yYEOHBIX IIEIISAX
6eccpounoe. OOHOBISETCS pEryisipHO. JIMIEH3UsI Ha Bce KOMIBIOTEPHI, UCIONb3yeMble B y4yeOHOM
Ipouecce.
2. IIpodeccuonanbupie 6a3pl naHHbIX Ha Maargopme 1C: [lpeanpusitie ¢ JOCTYNHBIMU
koHpurypauusmu  (1C: ERP  Arponpomsiiennsiii komrmieke 2, 1C: ERP Duepreruka, 1C:
Byxrantepust monokosaBona, 1C: Byxrantepust ntunedadbpuku, 1C: Byxranrepus sneBaropa u

koMOuKopMmoBoro 3aBona, 1C: O6menurt, 1C: Pectopan. @pout-oduc). Jlunen3nonHsiit goroBop Ne
H8775 01 17.11.2020 .

13. MarepuajibHO-TEXHHYECKOE o0ecneyeHue TUCIUITHHBI(MOILYJIs)
MaTepHaHBHO-TCXHquCKOG 066CH€‘ICHI/IC JUCHUITIINHBI:
OcHaleHue ayaiuTopuid
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1. YyeOnas ayquropusi /Ui IPOBEACHUS 3aHATUH JEKIIMOHHOTO ¥ CEMHHAPCKOTO THIIA, TPYIIIOBBIX
WH/IMBUYAIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJS U MPOMEXYTOUHOU aTTecTauuu. AyauTOpus,
YKOMIUICKTOBAaHHAS CHEIHMAIU3UPOBAHHOM MeOeIbl0 M TEXHHYECKHMMU CpPEACTBaMHU OOydeHUs,
CITy>KaIllMMU JUTsl IPEACTaBICHHUS yueOHOM nH(popManuu O0BIION ayTuTOpun

2. YyeOHas ayquTopus Ui MPOBEACHUS 3aHATUH JEKIIMOHHOTO ¥ CEMHUHAPCKOTO THIIA, TPYIIIOBBIX
WH/IWBUYAIbHBIX  KOHCYNbTAllMi, TEKYLIEro KOHTPOJAS W  MPOMEXKYTOYHOM  aTTeCTallH
(mpakTHYECKUX 3aHATHUI). AyIUTOPHS, YKOMIJIEKTOBaHHAs CIIEIMATM3UPOBAHHON MeOebIo

3. YueOHast ayauTopusi AJis IPOBEACHUS 3aHATHUI JIEKIIMOHHOTO M CEMMHAPCKOT0 TUIA, TPYIIOBBIX U
WHIMBUIYAIbHbIX  KOHCYNbTAllMH, TEKYLIEro KOHTPOJIS W  IPOMEKYTOYHOM  aTTecTaluH
(J1abopaTOpHBIX 3aHATUN). AyTUTOPHUS, YKOMIUIEKTOBAHHAS CIICIIMAIM3UPOBAHHON MEOEITbIO

4. IlomemnieHne Aasi caMOCTOSTENbHON paboThl.IloMerenne ocHaIEHO KOMIBIOTEPHOM TEXHHUKOM ¢
BO3MO)KHOCTBIO TIOJKIIIOUEHUs] K ceTH VHTepHeT M oOecreueHHeM [OCTyNna B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy OpraHU3alHH.

5. [omernenus a1 XpaHeHUsT U MPO(PHIIAKTHIECKOTO 00CITy)KHBaHUSI y4eOHOTO 000py/I0OBaHUSI.
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