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1. Heau 1 3a1a4n 0CBOEHUS TUCUMILIUHBI (MOTYJIs1)
dbopMupOBaHUE Yy CTYACHTOB NMOHUMAaHU (U3NYECKOM CYIIHOCTH MPOLIECCOB TEIJIO- U MaccooOMeHa,

MNPOTCKAOMIUX B MPUPOAC W TCXHOJIOTHUYCCKUX YCTAHOBKAX; WM OCBOCHHUC O6y‘-IaIOH_[I/IMI/IC$I TCOPCTUUCCKHX,

AKCIIEPUMEHTAJIBHBIX M PACUETHBIX METOJOB, UCIOJIb3YEMBIX IPU U3YUEHUU ITHX MPOLIECCOB.

U3y4yeHue

OCHOBHBIX

IIOJIOXKEHUN  TEOPUU

TEII0MaccoOOMeEHa;

OBJIAAICHUC  COBPCMCHHBIMU

HWHXXCHCPHBIMH METOAaMHU pacycTa TEII0MAacCOOOMEHHBIX IIPpOoLECCOB, alIapaToB U YCTAHOBOK.

2. llepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILVIMHE (MOIYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN

Ko n HaumeHoBanue

Ko n nHaumenoBaunue

[Tnarupyemblie pe3ynbTaThl O0yYSHUS 110

KOMIIETEHIINH WHMKATOpa JTOCTHKEHUS JTUCIUILINHE, 00eCTIeYNBAIOIIUE TIOCTHKEHUE
KOMIIETEHINH IUTAaHUPYEMBIX pe3yibTaToB ocBoeHust OITOI1
OIIK-3 Cnoco6en|OIIK-3.1 [eMoHCTpHpYyEeT|3HAET
JIEMOHCTPUPOBATh MOHMMAaHHE OCHOBHBIX 3aKOHOB|OCHOBHBIE 3aKOHBI IBUKECHUS KUIKOCTH U Ta3a
MIpUMEHEHUE OCHOBHBIX | IBU)KEHUS )KUJIKOCTH U ra3a ymeeT
croco0oB HOJTy4eHus, pacKpbiBaTh (PU3MUECKUI CMBICI OCHOBHBIX
npeoOpa3oBaHus, 3aKOHOB JIBIKEHUS KUAKOCTHU U Ta3a
TpaHcHopTa " BJIajleeT HABbIKAMH
UCIOJIb30BaHUSl TEIUIOTHl B NPUMEHEHHS OCHOBHBIX 3aKOHOB JIBHKEHUS
TEIUIOTEXHHYECKUX KUAKOCTU u rasa pu pacuere
YCTaHOBKAX U CHCTEMax TEIUIOTEXHUYECKUX CUCTEM
OIIK-3 Crnoco6en|OIIK-3.3 Hcnone3yer 3HaHUE|3HAET
JIE€MOHCTPHPOBATH TETUIO(PU3UIECKUX CBOWCTB|TETUIOpU3NIECKUE CBOMCTBA pabounX Tel
MIPUMEHEHUE OCHOBHBIX[pabouux Tel HpU pacueTax|ymeer
croco0oB HOJIyYeHUs,| TEIUIOTEXHUYECKUX YCTAaHOBOK M|UCMOJb30BaTh  3HAHHWE  TEIUIO(QU3HUECKUX
npeoOpa3oBaHus, CUCTEM CBOMCTB  pabouux Tenl TMpH  pacyerax
TpaHcrnopTa u TETUIOTEXHUYECKUX YCTPOUCTB U CUCTEM
UCMOJIb30BaHUS TEMJIOTHl B BJIaJieeT HABBIKAMH
TETUIOTEXHHYECKUX WCIIOJIb30BAaTh  3HaHHE  TEIJIOPHU3UUECKUX
YCTaHOBKAxX M CUCTEMaxX CBOWCTB  pabouyMx Tea TMpH  pacueTax
TETUIOTEXHUYECKUX YCTPOUCTB U CUCTEM
OIIK-3 Cnoco6en|OIIK-3.6 JlemoHCTpUpYyET|3HAeT
JIE€MOHCTPHPOBATH MMOHMMAaHHUE OCHOBHBIX 3aKOHOB M|OCHOBHBIE 3aKOHbI UM  CIIOCOOBI IEpeHoca
IpUMEHEHHE OCHOBHBIX [CITOCOOOB MepeHOoca TEIUIOTHI H|TErIOTHl U MacChl
Croco00B HOJTy4€HUs1,|MacChl ymeer
npeoOpa3oBaHus, IOPUMEHATh  OCHOBHBIE  3aKOHBI  IE€pPEeHOCca
TpaHcrnopTa u TETUTOTHI ¥ MacChI
WCMOJIb30BAaHUS TEMJIOTHl B BJIaJieeT HABBIKAMH
TETUIOTEXHHYECKUX JEMOHCTPHPOBATh ~ NMOHWMAaHHE  OCHOBHBIX
YCTaHOBKax M CUCTEMaxX 3aKOHOB M CHOCOOOB TIEpeHoca TEIUIOTHl U
Macchl
OIIK-3 Cnoco6en|OIIK-3.7 TlpumeHseT 3HaHUS|3HAET
JI€MOHCTPHUPOBATh OCHOB  TEIUIOMaccooOMEHa  B|OCHOBBI TEIJIOMAacCOOOMEHa
pUMEHEHHE OCHOBHBIX [TEIUIOTEXHUUECKUX YCTAaHOBKAX [ymeeT
Croco6oB MOJIy4EHUS, MIPUMEHSTh 3HAaHHUSI OCHOB TEIIOMacCOOOMEHa B
npeoOpa3oBaHus, TETIOTEXHUYECKHX YCTaHOBOK
TpaHcrnopTa " BJIajieeT HABBIKAMH
UCMOJIb30BAaHUS TEIJIOTHl B MIPUMEHEHHsI 3HAHUSI OCHOB TEIJIOMaccoOOMeHa
TETUTOTEXHHYECKUX B TETUIOTEXHUYECKUX YCTAaHOBKAX

YCTAHOBKAaX U CUCTCMaAX




3. Yka3anue MecTa JUCHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMBbl

Hannas mucuuruimHa (MOIysb) BKItoueHa B bnok «/Iucummumasl, mMoxynu» b1.0.22 ocHOBHOM
npodeccroHanbHON o0pazoBaTenbHOi nporpammbl 13.03.01 TerosHepreTuka U TEIIOTEXHUKA M OTHOCUTCS K
00s13aTeIbHON YacTH y4eOHOTO TIJIaHa.

Ne Konx 1 HauMeHOBaHME HHIUKATOpA
[IpenmecTByromuye JUCIUTLINHBI
/11 JOCTHKEHHS] KOMIICTCHIIUN
1 |[BeIcmias MaTeMaTHKa VK-1.1, YK-1.2, OIIK-2.1
2 |'maporazonuHamMuka OIIK-3.1, OIIK-3.2
3 |Temnodusuka u 3HEprocOSpeKeCHUE [IKC-2.1, I[IKC-2.2
4 |®usuka OIIK-2.2, VK-1.1, YK-1.2
Beiciias MmaTeMaTuKa:
Qg depeHraIbHbIe U HHTETPAIbHBIC UCUNCIICHUS.
['maporazoauHaMuKa:
PEKHUMBI TCUCHUS )KUIKOCTEH U Ta30B.
Temtodusnka u sHEProcOECpeIKECHUE:
TEIUIONPOBOIHOCTD M BIAXXKHOCTHBIN PEXKHUM OTPAKICHUS;
CTal[MOHApHasl TeIIonepeiadya yepe3 OrpaxacHHs.
dusuka:
SIBJICHUS TIEPEHOCa;
3aKOHBI TETUIOBOTO M3JTYYCHUS.
Ne Kon u HanMeHOBaHKME HHIUKATOpa
[MTocnenyronme TUCIHUITITHHBI
/11 JIOCTHIKEHHST KOMIICTCHIIMHI
1 |Oromemme I[IKC-1.1, TIKC-1.2, IIKC-2.1, TIKC-
2.2, IIKC-3.1, TTKC-3.2
2 |TertoBbie MIVHKTLL I[IKC-1.1, TIKC-1.2, IIKC-2.1, TIKC-
i 2.2, TIKC-3.1, TTKC-3.2
3 |TemnmomaccooOMeHHOE 000pyAOBaHUE PEATPUITUN KP-2.1, T1KP-2.2, IIKP-4.1, TIKP-
4.2, IIKC-5.1, TTKC-5.2
I[IKP-1.1, TIKP-1.2, TIKC-1.1, IIKC-
4 |AcTOYHUKH M CUCTEMBI TEIIOCHAOKEHUS 1.2, TIKC-2.1, TIIKC-2.2, IIKC-3.1,
IIKC-3.2
5 |HarmerarelM U TEIUIOBEIE JBUTaTEIIN ITKP-1.1, TIKP-1.2
6 |KOHIMIMOHMPOBAHME BO3TyXa M XOJIOJIOCHAOKEHNE HKC-1.1, TIKC-1.2, TIKC-2.1, TIKC-
2.2, IIKC-3.1, [IKC-3.2
I[IKC-1.1, TIKC-1.2, IIKC-4.1, TIKC-
7 |DHeprocOepekeHue B TEINIOTEXHUKE U TETUIOTEXHOIOTUN

4.2, [IKP-4.1, [IKP-4.2

4. O0beM DUCHMILIMHBI (MOAYJIS) B 3a4€THBIX €IUHHMLAX € YKA3aHHEM KOJMYECTBA aAKaJeMHYeCKHX
YacoB, BbIICJICHHBIX HA KOHTAKTHYH paldoTy o0y4almuxcs ¢ npemnogasartesneM (0 BHIAAM Yy4eOHBIX

3aHATHH) M HA CAMOCTOSATEIbHYIO Pa00Ty 00y4aIOIIHUXCH

Cemectp

3 HuxX vacel Ha

Bup yae6Holi paboThl Beero MPaKTHIECKYIO
9acoB 4 5

MOJITOTOBKY

KonTakTHas padora 128 64 64
Jlexumonnsie 3anstus (JIek) 64 0 32 32
Jlaboparopusie 3austus (J1ad) 16 0 16




[pakTuueckue 3ausatus (Ip) 48 0 32 16
Huast kouTakTHasi padoTa, B TOM YHCJIE: 0,75 0,1 0,65
KOHCYJIbTAIIUY 110 KypCOBOH paboTe (IpoeKTy), 0.4 0.4
KOHTPOJBHEIM padotam (PI'P) ' '
KOHTaKTHas paboTa Ha aTTeCTAIMIo (cIada 3a4eTa,
3ayeTa ¢ OIICHKOM; 3allluTa KypPCOBOMW pabOThI 0,5 0,1 0,4
(mpoekta); cnaya KOHTPOJbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTeCTAINIO B CECCUIO 0.95 0.95
(KOHCYJIBTAIMS TIEpe/ PK3aMEHOM U cllada : ’
Yacel HAa KOHTPOJIb 26,75 0 26,75
CamocrositesqibHasi padora (CP) 132,1 79,9 52,2
O0mas TPy10€eMKOCTh TUCHUILIUHBI (MOYJIS)
gacpl:| 288 144 144
3a4eTHbIE eTHHULbI: 8 4 4

5. Copep:xkaHue AUCUMIIMHBI (MOAYJIs1), CTPYKTYPMPOBAHHOE IO paszjaejaM (TeMaM) ¢ yKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJIMYeCTBA aKA/IeMHUYeCKHUX YaCOB U BUAOB YU4eOHBIX 3aHATHI
5.1. TemaTnueckuii 1aaH JUCLHUILUIUHBI (MOYJIS)

Konrakrthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
HWHJIUKATOP
% JIEKIUHU 113 JIP Bcero a
Ne Paznensl AUCHUMIIVHEL g H Cp qac > | mocTmxenn
[0} .
O M3 HUX Ha W3 HUX Ha W3 HUX Ha A
MPaKTH- MIPaKTH- MPaKTH- KOMIICTCHIT
BCETO YECKYIO BCETO YECKYIO BCETO YECKYIO nn
MOAro- HOATro- MHOAro-
TOBKY TOBKY TOBKY
1. |1 pazmen. TemnonpoBogHOCTH
IIPH CTAIMOHAPHOM PEIKUME
OIlK-3.1,
OcCHOBHbBIE TIOJIOKEHUS YUEHUS OIK-3.3
1.1 Jo TerioMaccooomene.| 4 [ 2 2 4 8 e
TenaonpoBOIHOCTH OIIK-3.6,
posoa OIIK-3.7
TennonpoBOAHOCTH npu OIlK-3.1,
1o |cTaumoHapHoM  pexume  m| . | 3 4 9 OIIK-3.3,
TpaHUYHBIC YCIIOBHS TIE€PBOTO OIIK-3.6,
pona OIIK-3.7
TennonpoBoAHOCTH npu OI1K-3.1,
1 3 |cremmomapHoM  pexmme  H| , | 3 4 9 OIIK-3.3,
TPaHUYHBIE YCJIOBHS BTOPOTO OIIK-3.6,
poxa OIlK-3.7
2. |2 paznen. KonBexkTuBHbIH
TerI000MeH
OIlK-3.1,
OO0mue MOHSATUS U OCHOBHBIC
2.1. [reopun KOHBeKTHUBHOTO| 4 [ 1 2 3 OIK-3.3,
- TeriooOMeHa OTIK-3.6,
CILI00DME OIIK-3.7
Huddepenunanbabie OIK-3.1,
2.2 aBHEHMUS KoHBekTHBHOTO| 4 | 1 1 2 4 OIIK-3.3,
- ¥EHHOO6MeHa OIIK-3.6,
OIIK-3.7




OIIK-3.1,

OIIK-3.3,
2.3. |OcHOBBI TEOpUU TTOIOOUS 15 OIIK-3.6.
OIIK-3.7
3. |3 paznmen. TemmoobmeH npu
BBIHYKJICHHOM JIBFOKCHUHU
OIIK-3.1,
31 TemnooOMeH B JKHOKOCTIX U 10 OIIK-3.3,
" Irazax OIIK-3.6,
OIIK-3.7
Temnoornaua npu OIIK-3.1,
OIIK-3.3,
3.2. |BBIHY)KICHHOM MONEPEYHOM 8
OIIK-3.6,
OMBIBaHUH TPYOBI U ITy4Ka TPYO OITK-3.7
TemnooTnaya npu OIIK-3.1,
3.3. |BBIHY)KIEHHOM IIBUKEHUN 8 OINK-3.3,
OIIK-3.6,
JKHAJIKOCTH BJIOJIb IIJIACTHHBI OTIK-3.7
4. |4 pasznen. Teroornava npu
CcBOOOHOM JBHKEHHU
JKUIKOCTH
OIIK-3.1,
Tennoornaya mnpu CBOOOJAHOM
4.1. |nBrxeHUA JKUIKOCTH B 10 OIIK-3.3,
OIIK-3.6,
HEOTPAaHMYEHHOM MTPOCTPAHCTBE OI1K-3.7
OIIK-3.1,
Termmoornaya 1npu  CBOOOJHOM
4.2. | nBrxeHUH SKHUIKOCTH B 10 OIIK-3.3,
OIIK-3.6,
OTrpaHMYECHHOM MPOCTPAHCTBE OTIK-3.7
5. |5 pa3zmen. Temnmoobmen
U3ITydeHUEM
OIIK-3.1,
51 Oo6me nonoxenus. OCHOBHEBIE 7 OI1K-3.3,
" [3aKOHBI TEMIOBOTO U3ITYYECHUS OIIK-3.6,
OIIK-3.7
OIIK-3.1,
59 Tennoobmen U3IIy4CHUEM 8 OIIK-3.3,
7 |mMexny Tenamu OI1K-3.6,
OIIK-3.7
OIIK-3.1,
OIIK-3.3,
5.3. |U3inydeHune napoB U ra3oB 4 OITIK-3.6.
OIIK-3.7
OIIK-3.1,
. OIIK-3.3,
5.4. |CnoxHbli TemioooMeH 8 OITK-3.6,
OIIK-3.7
6. |6 pasnen. Temroornaua npu
W3MEHEHUU arperaTHoro
COCTOSTHHS BEIlECTBA
OIIK-3.1,
OIIK-3.3,
6.1. [TermooOMeH pH KUTIEHUH 10 OIIK-3.6.

OIIK-3.7




OIIK-3.1,

TennmooOMeH mpu KOHICHCALUU OIIK-3.3,
6.2. napa 99 | 129 OIIK-3.6,
OIlK-3.7
7. |7 paznen. Kontposb
OIIK-3.1,
OIIK-3.3,
7.1. |3auer 0,1 OIIK-3.6.
OIIK-3.7
8. |8 pazmen. TemmooOMeHHBIE
arrmaparbl
OOmue mnonoxenuss. OCHOBEI OIIK-3.1,
g1 |remmoBoro pacdera 9 13 OI1K-3.3,
" |pexymepaTuBHBIX OIIK-3.6,
TEII000MEHHBIX anmnapaTroB OIIK-3.7
OIlK-3.1,
8.2 Breruucnenue kod(dpurmenta 6 10 OI1K-3.3,
" |remonepenaun OIIK-3.6,
OIIK-3.7
Onpenenenue CpEeIHEro OIlK-3.1,
g3 |remmeparyphoro  Hamopa  H 492 8.9 OIIK-3.3,
" |KOHEUHBIX TEMIIepaTyp ’ ’ OIIK-3.6,
TEIJIOHOCUTEIIEN OIIK-3.7
OIIK-3.1,
OcoOenHoctu TEIUIOBOTO
OIIK-3.3,
8.4. |pacuera pereHepaTuBHbIX 2 6
TEIJIO0OOMEHHBIX aIapaToB OIIK-3.6,
OIIK-3.7
OIlK-3.1,
OcoOenHoctu TEIUIOBOTO
8.5. |pacuera CMECHUTEITbHBIX 2 6 OIK-3.3,
TErI000MEHHUKOB OIIK-3.6,
OIIK-3.7
9. |9 paznen. Hecranuonaphas
TETUIONPOBOIHOCTh
OIlK-3.1,
OcHoBHble TONIOKeHUsA. Harpes
9.1. |[u oxmaxaeHue TeN Pa3TUIHON 6 5 16 OINK-3.3,
(bopME! OIIK-3.6,
OIIK-3.7
OIlK-3.1,
3aBUCHMOCTEL PaCIPOCTPAHCHHS
9.2. |TennoTel OT GOPMBI U pa3MepoOB 4 8 OIK-3.3,
Tena OIIK-3.6,
OIlK-3.7
OIlK-3.1,
[Tpubnuxennpie METO/IBI
9.3. |penreHus 3a1a4 HeCTAIIMOHAPHON 1 6 OINK-3.3,
TEIUIONPOBOJHOCTH OIIK-3.6,
OIIK-3.7
10 110 pazzen. TemomacconepeHoc
OcHOBHBIE 3aKOHOMEPHOCTH OIlK-3.1,
10.1 [maccooOMeHa. 10 11 o5 OI1K-3.3,
JuddepenunanbHble ypaBHEHUS OIIK-3.6,
TEIUIO- K MacCOOOMeHa OIIK-3.7




Amnanmorus IPOILECCOB OINK-3.1,
10.2 P OIIK-3.3,
TeruiooOMeHa U Maccoobmena.| 5 | 4 1 2 7 OITK-3.6
u 3HUOHHBIC YUCIIA TTO100US ol
Muddy A OIIK-3.7
CoOBMECTHBIH IpOIECC TEINIO- U OIIK-3.1,
10.3 MaccoIle eﬂocapn A ucmapeHuu| 5 4 1 6 11 OIIK-3.3,
)KI/II[KOCTI:/I b b OIIK-3.6,
OIIK-3.7
11. |11 pa3znen. Unbie popmbl
KOHTAKTHOM pabOTHI
OIlK-3.1,
OIIK-3.3
11.1.|KonTposnbHas paboTa 5 0,8 ’
P P © | OIIK-3.6,
OIIK-3.7
12. |12 paznen. Konrpoian
OIlK-3.1,
121 OIIK-3.3
DK3aMeH 5 27 :
OIIK-3.6,
OIIK-3.7
5.1. Jlekuuu
Ne | HammenoBanue paznena .
o HaumeHoBaHMe U KpaTKOE CO/Iep KaHUE JTEKIUI
n/m U TeMBbI JICKIIH
OcHoBHbIE MOJOXKEHUS YUSHHSI O TerioMmaccooOMeHne. TenaonpoBoHOCTh
BBenenne. 3HaueHHe «TemioMaccooOMeHa» Kak 0a30BOM JMUCIUIUIUHBI IS
M3YYEeHUS TaKUX NPOGUIHPYIOIIUX KYPCOB CIIEIUaTIbHOCTH.
OOmue cBeneHus o mpolieccax nepeHoca TeruoTel. [loHsTue o mepenaue
TEIUIOTHI TETUIONPOBOIHOCTHIO. TemmnepaTypHoe mojie, paJueHT TeMIepaTyp,
OcHOBHBbIE MOJIOXKEHUS |TEIIoBOM MOTOK (3akoH Dypbe). MexaHu3M TemIonpoBOJHOCTH B TBEPABIX
1 YUEHHS O Tenax, OKUAKOCTAX u Tazax. KoosdduumeHT  TemmonpoBogHOCTH,

TeIJIoMaccooOMeHe.  |ompeaensonue GakTopsl.

TemnonpoBoanocts  |AuddepenunansHoe ypaBHeHue TtemnonpoBogHoctd  Dypre (Dypbe-
Kupxroga). Koaddunuent temnepaTypornpoBOJHOCTH U €ro (pU3NUECKH
cmbicn. KpaeBwble ycrnoBus (ycnoBHS OJHO3HAYHOCTH), (HU3NYECKOE
coJiep;kaHue, 00J1acTh IPUMEHEHUS.

[lepegaua TemiaoTHl Yepe3 OAHOPOAHOE KPUBOJIMHEHHOE OrPaKICHUE
MTOCTOSTHHOM TOJIIMHBI (OOIIHH Citydail).
TernonpoBOAHOCTh TMPHU CTAIMOHAPHOM pEXUME W TPAHUYHBIE YCIOBHS
IIEpPBOro poja

TennonpoBoAHOCTH IPU . o .
TemnonpoBoIHOCTh OAHOPOAHON U MHOT'OCIOWHOM MIIOCKOW CTEHKHU.

CTallMOHAPHOM PEXUME U . N o

2 TennonpoBOAHOCTh OTHOPOJHON U MHOTOCIOMHON IIUIMHAPUYECKON CTEHKHU.
TpaHUYHBIC YCTIOBHS
TennonpoBoHOCTE IIAPOBOTO CIOS.
MepBoOro poja
p poa TennonpoBOAHOCTh T€N C BHYTPEHHUMHU UCTOYHUKAMHU TETLIOTHI.
TennonpoBOAHOCT TPH CTAMOHAPHOM PEKHMME W TPaHUYHBIC YCIOBUS
BTOPOT'O poa
Koadumment temmonepenaun, oOmiee TEPMUYECKOE COMPOTHUBIICHHUE,
TeIIonpoBoAHOCTH rpy |IWIOTHOCTh TETIOBOTO MOTOKA. [Tone Temneparyp B MJIOCKUX OTPAXKACHUSIX.
3 |cTaunonaprom pexuve n I'padoananutuyecknii MeTon ompeAeNeHuss TemIrepaTyp B  IUIOCKHX

IpaHUYHBIE yc1oBuss  |MHOTOCTOHHBIX OTPa/ICHHSX.

BTOPOTO poja [lepenava TemyIoOTH 4Yepe3 MIJIMHIPUYECKHE OTPaXACHHUS (OJTHOCIOWHBIE U
MHorocinoinsie). Ilone TtemmnepaTyp B UHIMHIPUYECKUX OTPaKICHUSX.
Kputnueckuit nnameTp TENIOBOW U30JSALMH U €T0 MPAKTHYECKOE 3HAUCHHUE.




TemooTnaya  HEW3OJIMPOBAHHONW W HEHU3OJUPOBAHHOW  TpyOBl B
MOJyOrPaHUYEHHOM MaccuBe. TeIioBOM IMOTOK, MoJie Temneparyp. Merton
¢bukTuBHOrO Ccinosi. O0IacTh MPAKTUYECKOTO MPUMEHEHHUS.

V3MeHeHne Temreparypbl Cpelbl, JABWXKYyLIeWcs 1o TpyOOmpoBOY.
IToctaHoBKa M Teopermyeckoe peuieHue 3anadud. OOIacTh MPAKTUYECKOTO
IIPUMEHEHHS.

Wurencudukaims MnporeccoB Teruionepeaaun. IIpakTHyeckoe 3HAYCHHE
opebpenust moBepxHocTu. TemmooTmaada pedpa OSCKOHEUHOW W KOHEYHOMH
JUTUHBI TIOCTOSTHHOTO MOTIEPEYHOr0 ceueHust. TemrepaTypHoe moJie, TeIIOBOM
MOTOK.

OO1ne MoHATUI U
OCHOBHBIC TEOPUHU

OGH_II/IC IMOHATHA U OCHOBHLIC TCOPHUU KOHBCKTHBHOT'O TEII000MeHa
O6H_II/I€ IOHATHA U OCHOBHBIC TCOPHUH KOHBEKTHUBHOI'O TemooOMeHa

4 KOHBEKTHBHOTO
TeriooOMeHa
Huddepennmanbupie  |Auddepennnanbable ypaBHEHHs] KOHBEKTHBHOTO TEIUIOOOMEHA
5 ypaBHEHHS Juddepennunanbabie ypaBHEHHS KOHBEKTUBHOTO TEIII000MEHa
KOHBEKTHBHOI'O
Term1000MeHa
OcHOBBI TEOpHH 10100
OcHOBBI TEOPUH TOAOOUS.
[TpuBenenue nuddepeHanbHbIX YpaBHEHUH KOHBEKTUBHOIO TEINIOOOMEHA
6 |OcHOBBI TEOpHH 11O100Ms |1 YCIOBUM OJJHO3HAYHOCTU K O€3pa3sMepHOMY BUILY.
YpaBHeHUs 10100U5.
Ornpenensronye mapaMeTpsl.
O06o0011eHNE OBITHBIX IaHHBIX HA OCHOBE TEOPUHU MOJ00MS.
TennooOMeH B )KUAKOCTSIX U razax
MexaHu3m 1nepeHoca TEIUIOThl, XapakTep JBUKEHHS Cpeabl, poJib
MOTPAaHUYHOTO CJ0sA. AHATUTHYECKOE OINHCaHHE IIpolecca: CUcTeMa
miQepeHIMaNbHBIX ~ ypaBHEHHH M KpaeBbIX  yCJIOBUH  (yclOBHH
7 TennooOMmeH B ofHO3HayHOCTH). Ompenensiomue pasMep W TeMmIeparypa, HUX poib B
KHUJIKOCTSX M ra3ax  [pelIeHuH TpaKTUYeCKUX 3ajad. BBIHYXIEHHas KOHBEKIHA. MeXaHu3M
NepeHoca TEIUIOTHI, XapakTep JBUKEHUS CPe/bl, aHAJUTUYECKOE OIMCAaHUE
npouecca. OOmMil BUA ypaBHEHUS MOAO0OMS BBIHYKIECHHOM KOHBEKIUH.
TennooOMeH npu ABMXKEHUH B TpyOax M KaHajaX, XapakTep TEUEHHs Cpebl,
YaCTHBIN BUJI ypaBHEHUS TTOJO0USI.
Terootnada mpu BBIHYXIEHHOM TIONEPEYHOM OMBIBAHHH TPYOBI M ITydKa
Temurootnava nmpu TpyO
8 BBIHYKICHHOM TennooOMeH mpu BHEIIHEM OOTEKaHUU TPYO: OJMHOYHOM TpyObl, MyYKOB
HOIEPEYHOM OMBIBAHUH |TPYO  («KOPHJOPHOIO», «IIaXMaTHOIO»). XapakTep TEYEHUs CpPEebl,
TpyOBI U Iy4yKka TpyO  |3aBUCHMMOCTb ~ TEIUIOOTAAa4M OT uuciaa PeliHonbiaca, yrima — «aTakuy».
Omnpenensromye pa3Mep 1 TeMIeparypa.
Temrootnava npu Tennootnaua npu BEIHYKACHHOM JBM)KEHUH KHUJIKOCTH BJOJIb IJIACTUHBI
9 BBIHYKIEHHOM TennooOmeH npy BHELTHEM 00TEKaHUHU TUTACTUHBL. XapaKTep TEUEeHUs CPebl,
JIBIDKEHUH KUIKOCTH  [3aBUCUMOCTh ~ TEIJIOOTJAuM OT uucina PeifHombaca, yriia  «aTakuy.
BJI0JIb IJIACTUHBI Onpenenstomue pasmep U Temreparypa.
Termootrnada mpu cBOOOMHOM JBIKEHHH JKHIKOCTH B HEOTPAaHHUYCHHOM
Tennoornava npu
CBOOOJTHOM JIBMKEHUH TPOCTPALICIRS
10 KHIKOCTIL B CBoOoHAs KOHBEKIMSI B HEOIPAaHMYEHHOM MpPOCTpaHCcTBE. MexaHU3M
- MepeHoca TEIIOThI, XapaKTep JBHKEHUS CPellbl, pOjb MOTPAHUYHOTO CIIOSL.
HEOTPaHHHICHHOM Ompenendromuii  pasmMep Il BEPTUKAIBHBIX W TOPU30HTAJIBHBIX
MPOCTpAHCTBE ITIOBEPXHOCTEH.
Temnooraaya npu Termoornadya mpu CBOOOJHOM JBW)KEHUHM JKHIKOCTH B OTPAaHHYECHHOM
11 | cBobGogHOM aBMkeHuN |[POCTPAHCTBC

KHUIKOCTHU B

CBo0OoHAs KOHBEKIMS B OTpaHMYEHHOM IMpocTpaHcTBe. Temnonepeaaya




OrpaHU4YCHHOM
IPOCTPAHCTBE

yepe3  JKUAKOCTHBIE  MPOCTONMKH.  DKBHUBAJCHTHBIN
TEIIONPOBOAHOCTU. OTpeAeNsone pasmMep U TeMIepaTypa.

koaurmeHT

OO011e OJIOKEHHUS.

O6mue nonoxxeHusi. OCHOBHBIE 3aKOHBI TETNIOBOTO U3JIy4EHUs
OcHoBHBIE 3aKOHBI TeIioBoro wusnmydeHusi: Ilmanmka, Buna, Credana—
bonsnimana, Kupxroda, JlamOepra. Crektp m3nydenus. [lormomarensHas,

12 OCHOBHBIE 3aKOHBI OoTpakareiabHass W TpomycKarenbHas crnocoOHoctu Tena. [loHsaTHs 00
TEIUIOBOrO U3JIyucHHs: |aOCOIIOTHO uepHOM, OesoM (OiecTsiiem) W mpo3padyHoM Tenax. «Cepbley
tena. CobctBeHHOE M (D (PEKTUBHOE U3ITyUEHUE.
TemmoBoe U3TydeHUE MEKTY TEIAMH
TemnoobMmeH TennooOMeH H3IIy4eHHEM B 3aMKHYTOW CHCTEME, COCTOSIIEH M3 «CEPhIX»
13 U3IYyYECHUEM MEXKIy  |TeJ: INIOCKONapalle/IbHblE IOBEPXHOCTH; OJHO M3 TEJl HAXOAUTCS B IOJOCTH
TelaMu JPYTOro; MPOXU3BOJIBHO PACIOJIOKEHHBIE TOBEPXHOCTH.
Brusinne HeTemI0éMKIX SKpaHOB Ha TEMJI000OMEH U3ITyYEHUEM.
N3ny4yenue napos u razos
TennooOMeH MeX Ty Ta3aMu U MTOBEPXHOCTHIO TBEPIOTO TEa.
14 |U3nyueHue napos u razon o
3akon byrepa. Koaddunuent mnormomenus. CeneKTHUBHBIN XapakTep
MIOTJIOLIEHUS ¥ U3JTyYEHUS.
C10XHbBIH TEIII000MeEH
. Bunpl cimoxHOro TemiooOMeHa.
15 | CnoxHblii TEI000MEH .
PanuanoHHO-KOHTyKTUBHBIN TEIIIOOOMEH.
PamguanimoHHO-KOHBEKTUBHBIN TEINIOOOMEH.
TennooOMeH npu KuneHuu
16 TennooOMmeH pu MexaHu3M KHUMEHHs, My3bIPbKOBOE KHUIIEHHE W pacdyeTHble (OPMYIbI Ui
KUIIEHUN BOJBI.
[Ineno4yHoe KuIeHue U pacueTHbie (HYOPMYIIBI ATl BOJBIL.
TennmooOMeH npu KOHICHCAIIUK TTapa
17 TemnooOmen mpu IInenounas u KalejibHas KOHICHCALIUA.
KOHJEHCaluu napa  |BBIBOJ PacyYETHBIX 3aBUCUMOCTEM M ONpENENeHHs TEIJIOOTAAYH B
YCIIOBUSX TUICHOYHOW KOHJICHCAIIHH.
OO6mue nonoxkenus. [OOmume monoxeHus. OCHOBBI TEIJIOBOTO pacueTa peKylepaTHBHBIX
OCHOBBI TETJIOBOTO  |TETNIOOOMEHHBIX amapaToB
19 pacuera O6mue mnonoxeHus. OCHOBBI TEIJIOBOIO pacyeTa peKylepaTUBHBIX
peKymepaTUBHBIX TeMI000MEHHBIX anmnapaToB
TEIUI0OOOMEHHBIX
anmnaparoB
Brruncienue Brruncnenue ko duirienta TemiooTaun
20 KodppunmeHTa Brrauciienne kodppuIpenTa TerooTaaqn
TETUIONIEPEIauH
OmnpeaeneHnre cpegHero TEMIEPATYPHOrO0 HAlopa W KOHEYHBIX TeMIlepaT
Ornpenenienne cpeaHero pea bed patyp P patyp
TEIIOHOCHUTEIEH
TEMIEPATypHOTO HAOpa
21 Omnpenenenre CpeHETO TEMIEpaTypHOTO HAmopa U KOHEYHBIX TeMIepaTyp
Y KOHEUHBIX TEMIIEpaTyp o
. TEIIOHOCUTEIEH
TEIUIOHOCHUTEIEH
OcoOeHHOCTH  TEeIUIOBOTO pacyueTa pPEereHepaTUBHBIX TEIIO0OMEHHBIX
Oco0EeHHOCTH TEILIOBOTO
anmnaparoB
pacueTa pereHepaTUBHBIX
22 OCOOCHHOCTH  TEIUIOBOTO  pacueTa pEereHepaTHBHBIX — TEIIOOOMEHHBIX
TEII000OMEHHBIX
anmnaparoB
anmaparoB
Oco0EHHOCTH TETIJIOBOTO pacyeTa CMECUTENBHBIX TEMII000OMEHHUKOB
OCco0EeHHOCTH TEIIOBOIO
Oco0eHHOCTH TEIUIOBOTO pacdeTa CMECUTENbHBIX TETIO00OMEHHUKOB
23 | pacuera CMECHUTENBHBIX

TEMI0O00OMEHHUKOB




OCHOBHGBIE TTOJIOKEHUS.

OcHoBHBIE TIOJIOKEeHUS. HarpeB n oxaxaeHue Tes pa3audHor GopMbl

24 | Harpes u oxnaxnaenue |OCHOBHBIC MOJIOKEHUS. Harpes u oxmaxaeHue Tei pa3inudHoi (popMbl
TEJ Pa3NIuIHON PopMBI
3aBUCUMOCTh 3aBUCHUMOCTh PacIpOCTPAHEHUSI TEIJIOTHI OT POPMBI U pa3MEepoOB Teja
o5 pacrpocTpaHeHHS 3aBUCUMOCTh PaCcIPOCTPAHEHUS TEIUIOTHI OT JOPMBI U Pa3MEPOB Tea.
TEIUIOTHI OT POPMBI U
pa3MepoB Tena
[Tpubnmxennsie MeTo sl | IpHOIKEHHBIE METOIbI peleHus 3ajay HECTallMOHAPHOMU
26 peleHus 3aaa4 TEIUIONPOBOAHOCTH
HECTAIIMOHAPHOM [Tpubnuxennobie METO/IbI peLIeHus 3a7a4 HECTAILMOHAPHOM
TCIUIONPOBOAHOCTH  (TCILIONPOBOIHOCTH.
OcHoBHbIE OcHoBHBIE 3aKOHOMEPHOCTH MaccooOMeHa. [{uddepennmanbubie ypaBHEHUS
3aKOHOMEPHOCTH TEIUI0- U MaccoOOMeHa
27 MaccooOMeHa. OcHoBHbIE 3aKOHOMEPHOCTH MaccooOMeHa. Juddepenuanbubie ypaBHeHUS
Juddepennmanbaple  |TEMI0- © MACCOOOMEHA.
ypaBHEHUS TEIUIO- U
MaccooOMeHa
AHanorus npoieccoB |AHanorus npoueccoB TerooOMeHa u Maccooomena. Juddysnonnsie yncia
Ter000MeHa 1 no00us
28 MaccooOMeHa. AHazorus mporeccoB TermmooomMena u Mmaccooomena. /{uddysnonnsie ymncna
Huddy3nonnsie yncia |mogoodus.
nmonoous
Cosmectnblii mponece  |COBMECTHBIH IPOLIECC TEMJIO- K MaCCONEPEHOCA IIPH MCIIAPEHUM KU IKOCTH
ng | TeTUIO- M Macconepenoca CoBMeCTHBI MPOLIECC TETI0- U MacCOMEepeHoca Mpy UCHAPEHUU KUIKOCTH.

IIpY UCHIAPEHUH
KUIKOCTU

5.2. [IpakTruueckue 3aHATUS

HaumenoBanue pasnena

11\;(1_)1 1 TeMBbI PaKTHYECKUX HaumenoBanue u copiepikaHue MPaKTUIECKUX 3aHATUN
3aHITHN
OcHOBHBIE TIOJIOKEHUS YYEHUS O TeriomaccoooMene. TemnonpoBoIHOCTh
OCHOBHBIC IONOKCHMS TennonpoBOAHOCTD MPHU CTAITMOHAPHOM PEXHUME.
1 YHCHUA © Omnpenenenue TEMIOBOrO MOTOKAa U TUIOTHOCTH TEIUIOBOTO MOTOKA (3aKOH
TEIMIOMaccoOOMEHE. Dypoe).
TennonpososocTs ITocTpoeHune TemnepaTypHOM KpUBOMA.
TennonpoBOAHOCT TMPHU CTAIMOHAPHOM PEXKUME M TPAHUYHBIC YCIOBUSA
TennonpoBoAHOCTE IPH
MEepPBOTO poJia
o |CTALHMOHAPHOM PEXUME 1 OrmpezenieHne IUIOTHOCTH TEIUIOBOTO TOTOKA depe3 OJHOPOAHBIE U
TPaHUTHBIC YCIOBUA |\ 1 s rociioiinble CTEHKH.
TepBOro posia TemmnepaTypHoe 1MoJie B OJHOPOJIHBIX M MHOTOCJIOWHBIX MJIOCKUX CTCHKAX.
TennonpoBOAHOCTh MPU CTAIMOHAPHOM pPEXUME U TPAaHUYHBIE YCIOBHUSA
BTOPOTO poja
TennonposoHoCTs npn Koaddumuent Teronepegaun.
3 |CTAUMOHAPHOM PEXHME M 6 6 TEPMUYECKOE COMPOTUBIICHUE.
TPaHIIHbIC YCIIOBHA Termonepenaya  HEM30JMPOBAHHOM M W30JIMPOBaHHOW  TpyObl B
BTOpOro poja MOJTyOrPaHUYEHHOM TIPOCTPAHCTBE.
WNuTencudukanms mporeccoB TeIIonepe1ayu.
HMuddepernmansusie  |[uddepenimanbapie ypaBHEHHS] KOHBEKTUBHOTO TEIIIOOOMEHA
5 ypaBHEHUS Huddepennmanbapie ypaBHEHUSI KOHBEKTUBHOTO TEIIIO0OMEHA
KOHBEKTHBHOT'O
TeriooOMeHa
OcHOBBI TEOpUH MOJ00US
6 |OcHOBBI TeOpUH MOAO0US

OCHOBBI TEOpHH TOIO0US.




[IpuBenenue nuddepeHmaIbHbIX YPaBHEHH KOHBEKTUBHOTO TEIIIOOOMEHA
Y YCJIOBHA OJTHO3HAYHOCTHU K O€3pa3sMepHOMY BUTY.

YpaBHeHus1 o100

Onpenensromuye napaMmeTpsl.

O0001IeHNE OTBITHBIX TAHHBIX HA OCHOBE TEOPUH TTOA00HS.

TeruiooOMeH B

TennooOMeH B )KHUAKOCTSIX U ra3ax
Onpenenstomuye pasMep U TEMIIEPATypa, UX poOJib B PELLIEHUHU MTPAKTHUYECKUX
3aja4y. BeiHyKeHHas KOHBEKIMs. MexaHu3M NepeHoca TEeIIOThl, XapaKTep

7 IBUKCHHSI CpEllbl, aHAIUTUYECKOE omucaHue mporecca. OOmmii BuI
KUAKOCTAX 1 rasax ypaBHEHHUS [101001sI BEIHYK/I€HHOI KOHBEKIMH. TermnooOMeH pu JBUKEHUH
B Tpy0ax W KaHajax, XapakTep TEUEHUsS CPEJbl, YACTHBIA BH]l YpaBHCHUS
noxoous.
Temmoornada npu BBEIHYXACHHOM TIONEPEYHOM OMBIBAHMHM TPYOBI M ITyYKa
TerutooTnaua mpu TpyO
8 BBIHYKJICHHOM TermooOMeH mpu BHEIIHEM OOTEKaHWM TPYO: OJMHOYHOM TPYOBI, MYYKOB
HOIEPEYHOM OMBIBAHUH |TPYO  («KOPMJOPHOIO», «IIaXMaTHOIO»). XapakTep TEYEHUs CPEbl,
TpyOBI ¥ ITy4yKka TpyO |3@BMCUMOCTb TEIUIOOTAAYM OT 4Yucia PeliHonbiaca, yriaa —«aTakumy.
Omnpenenstomue pa3mMep U Temreparypa.
Temnootnaua npu Temnootaaua npu BEIHYKICHHOM ABM)KEHHUU KUAKOCTU BIOJb MIIACTUHBI
9 BBIHYKIECHHOM TemnooOmeH mpu BHeLTHEM 00TEKaHUU TUTACTUHBL. XapaKTep TEUEeHUs CPeIbl,
JIBUSKECHUHU KUJIKOCTH [3@BUCUMOCTh  TEIUIOOTAAuM OT 4uciaa PelHonpaca, yria — «aTakuy.
BJIOJIb TJIACTHUHBI Omnpenenstomue pa3mMep U Temreparypa.
Tennootaaya npu Temmoornadya mpu CBOOOJHOM JIBI)KEHUHU JKUIKOCTH B HEOTPAHUYCHHOM
CBOOOJHOM JBM)KCHUU |TPOCTPAHCTBE
10 KHUJKOCTHU B CB00OOTHAST KOHBEKIIMS B HEOTPAHHYECHHOM ITPOCTPAHCTBE.
HEOTPaHUYECHHOM Temnootnaua y ropu30HTAIBHBIX U BEPTUKAIBHBIX TOBEPXHOCTEH.
MIPOCTPAHCTBE
Temootnaua npu Temnoornaua npu cBOOOJHOM JBUKEHHHM >KUIKOCTH B OrPaHUYECHHOM
CBOOOHOM JIBIDKEHUHU |[IPOCTPAHCTBE
11 KHUIKOCTH B CBoOofHAs KOHBEKIIMS B OTPaHUYEHHOM NpocTpaHcTBe. Temmomnepenaya
OrpaHUYEHHOM yepe3  JKMJKOCTHBIE  NPOCIONKH.  OKBHUBAJEHTHBIA  KO3(PPHUIMEHT
MIPOCTPAHCTBE TeruIonpoBogHocTH. OnpeAenstonue pa3Mep U TeMieparypa.
O6mmue nojoxenus.  |OOmme nonoxxkenus. OCHOBHBIE 3aKOHBI TEIUIOBOTO H3TYYECHHUS
12 OCHOBHBIE 3aKOHBI OcHoOBHBIE 3aKOHBI TerIoBOro wu3nydenus: I[lmanka, Buna, Credana—
TernoBoro uinydenus |bonbuMana, Kupxroga, JlamGepra.
TemmooOMeH H3TyIeHHEM MEXTy TeJlaMu
TemnooomeH TemnmooOMeH u3nydyeHHEM B 3aMKHYTON CHCTEME, COCTOSAIIEH U3 «CEPhIX»
13 U3JIy4EHHEM MEKIY  [TEN: IUIOCKONAapalIeNbHbIE MOBEPXHOCTH; OJJHO M3 TEJ HAXOJMUTCS B IOJIOCTH
TelaMHu JPYToro; IPOU3BOJIBHO PACIIONOKEHHBIE TTOBEPXHOCTH.
BrusiHue HeTemoéMKIX SKpaHOB Ha TETUIOOOMEH H3TYICHHUEM.
N3ny4yenue napos u razos
TemmooOMeH MeXIy Ta3aMu M IOBEPXHOCTHIO TBEPOTO TENa.
14 [Wznyuenue mapoB v ra3oB 3akon B K .
yrepa. Koapdumment mnormomenus. CeleKTUBHBIA XapakTep
MIOTJIOMIEHUS ¥ U3JTY4EHUSI.
CrnoxHbIi TeriooOMeH
. Bune! cioxxHOr0 TeriooOMeHa.
15 | CnoxHblii TeruiooOMeH p ) . 6
aIMallMOHHO-KOHAYKTUBHBIHN TETIII000MEH.
PamgmanimoHHO0-KOHBEKTUBHBIN TEINIOOOMEH.
TennooOmeH npu KuneHuu
16 TennooGmen mpu MexaHu3M KHUMEHHs], My3bIPbKOBOE KHUIIEHHE U pacdeTHble (HOpMYIbI st
KUIICHUU BOJIBI.
[IneHo4yHOE KUTIEHUE U pacueTHbIC (DOPMYITBI TSl BOBIL.
17 TermIo06MeH 1pu TemmooOMeH mpyu KOHACHCAIIUY Mapa




KOHACHCAIIUH T1apa

IIneno4uHas u xareabHast KOHICHCAIIHS.
BpiBog pacdeTHBIX 3aBUCUMOCTEW I ONPEAEIICHUS TEIUIOOTAAYd B
YCJIOBHUSX IUICHOYHOW KOHJICHCAIWH.

OO01Ke OJIOKEHUS.
OCHOBEI TEILIOBOTO

OOmue mnomoxeHus. OCHOBBI TEIJIOBOI'O

TEIJI000MEHHBIX annapaTroB

pacuera peKylepaTUBHBIX

19 pacuera OCHOBBI TEMJIOBOTO pacueTa peKyIlepaTuBHBIX TEIJIO0OMEHHBIX annaparoB.
pEeKyIepaTUBHBIX
TEII000MEHHBIX
anmnapaTroB
Brruncnenue Brruncnenne kosddunrenta Temnooraauu
20 ko dunmenTa Brraucnenue kosppuienTa TeriooTjauu.
TeIUIoNepeaun
Omnpenenenue CpegHET0 TEMIIEPATypHOrO HANOpa M KOHEYHBIX TEMIIepar
Ornpenenenue cpeHEero pedl pea patyp p patyb
TEIIOHOCHUTENEH
TEMIIEPaTypHOTO Harmopa
21 Omnpenenenue CpegHEro0 TEMIIEPATypHOrO HANOpa M KOHEYHBIX TEMIIEpaTyp
Y KOHEYHBIX TEMIIEpaTyp o
. TEIJIOHOCUTENEeH
TEIJIOHOCUTENEeH
Oco0OeHHOCTH TEIUIOBOTO pacyeTa pEreHepaTUBHBIX TETIOOOMEHHBIX
OCoOEeHHOCTH TETIIIOBOTO
anmapaTroB
pacueTa pereHepaTUBHBIX
22 Oco0OeHHOCTH TEIUIOBOTO pacyeTa pEreHepaTHUBHBIX TETIOOOMEHHBIX
TEII00OMEHHBIX
anmapaTroB
anmnaparoB
Oco0eHHOCTH TEIIOBOTO paciyeTa CMECUTENbHBIX TEII000MEHHIUKOB
Oco0eHHOCTH TETIOBOTO
Oco0eHHOCTH TEIUIOBOTO pacdeTa CMECUTEIBHBIX TETNIO0OMEHHUKOB
23 | pacuera CMECHTEIBHBIX
TEIJI000MEHHHUKOB
OcHoBHbIe TI0J10KeHUsA. |OCHOBHBIE TTOIOKEHUs. Harpes u oxJakaeHne Tei pa3andHon GopMbl
24 | HarpeB u oxnaxaenue |Harpes u oxnakiaeHue Ted pa3audHON (GOPMBI.
TeJ pa3IuIHON POPMBI
3aBUCUMOCTh 3aBUCUMOCTh PacIpOCTPAHEHUS TEIUIOTHI OT (POPMBI M pa3MepOB Teja
o5 pacrpoCcTpaHeHHs 3aBUCUMOCTh PacpOCTPAHEHUS TEIUIOTHI OT POPMBI U Pa3MEPOB Tela.
TEIJIOTHI OT GOPMBI U
pa3MepoB Tena
[pubmmxkennsle MeToas! | IpuOaMKeHHbIE METO/bI pereHus 3aja4 HEeCTaIlMOHAPHOM
26 peleHus 3a1a4 TEIIONPOBOAHOCTH
HECTAIlMOHAPHOMI [TpubnnxeHHble METO/bI pereHus 3aja4 HECTaIMOHAPHOM
TCIJIONPOBOJHOCTH | TCIIIONPOBOAHOCTH
AHanorus mporeccoB  |AHajorus MpoIEccoB Teroo0MeHa u MmaccooOMeHa. [{uddy3nonnsie uncna
TerooOMeHa u noxoous
28 MaccooOMeHa. AHaorus mpoieccoB TerioooMena u maccooomena. Juddysrnonnsie yucna
Juddy3nonnsie yncna |nog00usl.
nmoxoous
CosmecTHblii mporecc  |COBMECTHBIN MPOIIECC TEIIO- U MACCOIIEPEHOCA ITPU UCIIAPEHUH KHUIKOCTH
29 TEIIO- ¥ MaccolepeHoca CoBMeCTHBIN MponecC TCIJI0- 1 MaCCONICPEHOCA ITPU UCITAPCHUH KUIKOCTH.

IPU UCTIAPEHUHU
KHUJIKOCTH

5.3. JJaGoparopHbie pabOTHI

HaumenoBanue pasaciia

11\/@11 U TeMBbI J1a0OpaTOPHBIX HaumenoBanue u copepxkanue 1a00paTOpHBIX padoT
paboT
OcHoBHble noJokeHusi. |OcHOBHBIE MOJ0XKeHus. Harpes u oxnaxkeHue Ten pa3nuyHon (opMbl
24 | Harpes u oxnaxaenue |OnpeneneHne Kod>(QQUIMEHTa TEMJIONPOBOJHOCTH TEIIOM30ISALUOHHOIO

TeJ Pa3NTU4YHON (HOpMBI

Marepuaa




27

OcHOBHBIE
3aKOHOMEPHOCTH
MaccooOMeHa.
Huddepenunanbuoie
ypaBHEHUS TEIUIO- U
MaccooOMeHa

OcCHOBHBIE 3aKOHOMEPHOCTH MaccooOMeHa. [[uddepennranbapie ypaBHEHUS
TEIUIO- K MacCOOOMEHa

TermnooTnava BEpTUKAITBHOTO MWIHHIPA TPU €CTECTBEHHON KOHBEKITUH.
HccnenoBaHue MpoieccoB TEIII000MEHa Ha TOPU30HTAIEHOM TPYOOIIPOBO/IE.

5.4. CamocrosrenbHas paboTa o

OyJarommxcst

No | HaumenoBaHnue pazzaena o
ConeprxaHue caMOCTOSATEIIbHON paboThI
/0 | JUCHUIUIMHBL U TEMBI
OcHoBHble T010keHus1 |OCHOBHBIE MTOJIOKEHUSI YUEHUS O TeIloMaccooOMeHe. TemionpoBoAHOCTh
1 YUYEHUS O [TpopaboTka TeopeTruecKoro MaTepuaila.
teroMaccooomene.  |IIoaroTroBka kK mpakTUUECKOMY 3aHSTHIO.
Temnonposoguocts  |[Tectupopanue.
TemionpoBoAHOCTh MPU CTALlMOHAPHOM pEXHME WU T'PAHUYHBIE YCIOBUS
M
TemnonpoBoAHOCTE IPU
IIEpPBOro poja
CTallMOHAPHOM PEXUME U
2 [TpopaboTka TEOpETUUECKOTO MaTepuaa.
IPaHUYHbBIE YCIOBUS
[TonroroBka K NpakTU4ECKOMY 3aHATHIO.
IIEPBOroO poja T
€CTHUpPOBAHHUE.
TemnonpoBOAHOCTh MPU CTALMOHAPHOM pEXHME W T'PAaHUYHbBIE YCIOBUS
TennonpoBoAHOCTE IPU
BTOpPOT'O poAa
CTallMOHAPHOM PEXUME U
3 [TpopaboTka TEOpETUUECKOTO MaTepuaa.
IrPaHUYHbBIE YCIOBUS
[TonroroBka K MpaKTUYECKUM 3aHATHAM.
BTOPOT'O poAa T
€CTHUpPOBaHHUE.
OO6mue nouarus 1 |OO1IMe MOHATHS U OCHOBHBIE TEO-PUU KOHBEKTHBHOI'O TEINIOOOMEHA
4 OCHOBHBIE TEOPUHU [TpopaboTka TeopeTHUecKoro MaTepuaia.
KOHBEKTHUBHOTO TectupoBanue.
TeriooOMeHa
Huddepenmmansusie  [Auddepennmanbapie ypaBHEHH KOHBEKTUBHOTO TEMIOOOMEHA
5 YpaBHCHHUS HOBTOpeHI/Ie TCOPCTUUICCKOTO MaTCpHrajia.
KOHBEKTHBHOI'O [TonroroBka K NpakTU4ECKOMY 3aHATHIO.
TerooOMeHa TectupoBanue.
OcHOBBI TEOpUH OO0
[ToBTOpEHME TEOPETUYECKOTO MaTepHala.
6 |OcHoOBBI TEOpUHN TTOAOOHS
[TonroroBka K MPaKTUYECKUM 3aHSATHSIM.
TectupoBanue.
TennooOMeH B KUAKOCTIX U razax
2 TemtooOMeH B [ToBTOpEHME TEOPETUUECKOTO MaTepHaa.
HKUAKocTax v razax  |[IoAroToBka k mpakTHYECKOMY 3aHATHUIO.
TectupoBanue.
Temnooraua npyu BBHIHYKICHHOM IONEPEYHOM OMBIBAaHMM TPYOBI M ITydKa
Tennooraaua npu py6
BBIHYKJICHHOM
8 [ToBTOpEHME TEOPETUUECKOTO MaTepHaa.
MOTIEPEYHOM OMBIBAaHUH
5 5 [TonroroBka K NpakTU4ECKOMY 3aHATHIO.
TpYOBI U Iy4Ka T
Py y py TectupoBanue.
TennooTaaga mpu Tenootaua npu BEIHYKJIEHHOM JABHKEHUU KUJIKOCTU BIOJb TIACTUHBI
9 BBIHYKJIEHHOM [ToBTOpPEHME TEOPETUYECKOTO MaTepHaa.
nBVKeHNH Kuakoctd  |[10Ar0TOBKa K MPaKTUYECKOMY 3aHSTHIO.
BJI0JIb TUIACTUHBI Tecruposanue.
TennooTaaga nmpu Tennootnaya npu cBOOOJHOM JBMKEHMH JKUAKOCTH B HEOTPAHUYCHHOM
10 CBOOOJIHOM JBMIKEHUHN |[POCTPAHCTBE

KHUIKOCTHU B
HCOTPAaHNYCHHOM

HOBTOpCHI/Ie TCOPCTUICCKOIO MaTCpHrajia.

HO}IFOTOBKa K IIPAKTUYCCKOMY 3aHATUIO.




IIPOCTPAHCTBE

TectupoBanue.

Tennooraaya npu
CcBOOOTHOM IBUKEHUN

TeHJ’IOOTI[a‘Ia npu CBO60I[HOM ABMIKCHUN JKUIAKOCTH B OI'PAHUYCHHOM
MPOCTPAHCTBE

11 YKUJKOCTH B [ToBTOpEHME TEOPETUUECKOTO MaTEpHaa.
OrpaHMYEHHOM [ToaroroBka K NpakTUYECKOMY 3aHSTHIO.
MIPOCTPAHCTBE TectupoBanue.

O6ume nonoxxeHust. OCHOBHBIE 3aKOHBI TETUIOBOTO U3ITYYECHUS
OO011KeE OJIOKEHUS.
[ToBTOpEHNE TEOPETUYECKOTO MaTepHaa.
12 OCHOBHBIE 3aKOHBI
[ToaroroBka K NpakTUYECKOMY 3aHSATHIO.
TEIJIOBOTO U3ITyYEHUS
TectupoBanue.
TemnooOMeH U3TydeHHEM MEXy TeJTaMu
TenmooOmen 9
IToBTOpEeHMe MaTeprana JEKLIUN.
13 U3IIY9CHUEM MEXTY
[ToaroroBka K MpakTUYECKUM 3aHSATHSIM.
TeIaMu
TectupoBanue.
N3nydyenue napos 1 razos
[ToBTOpPEHNE TEOPETUYECKOTO MaTepHaa.
14 |U3nyueHue napos u razoB
[ToaroroBka K NpakTUYECKOMY 3aHSTHIO.
TectupoBanue.
CrnoxHblii TeruiooOMeH
. IToBTOpEeHue Mareprana JEKIUN.
15 | Cnoxwublii TeruiooOMeH
[ToaroroBka K MpakTUYECKOMY 3aHSTHIO.
TectupoBanue.
TemnooOMeH npu KuneHuu
16 TemooOMeH npu IToBTOpEHME TEOPETUYECKOTO MaTepHaa.
KUIIEHUU [ToaroroBka K MPaKTUYECKUM 3aHSATHUSIM.
TectupoBanue.
TernnmooOMeH npu KOHAEHCAIIUY Mapa
17 TernooGmen pu [ToBTOpPEHHNE TEOPETUUECKOTO MaTepHala.
KoHjeHcalyu napa  |[I0AroToBKa K MPaKTUYECKUM 3aJaHHSIM.
TectupoBanue.
OO6mue nonoxkenus. [OOmue mosnoxeHus. OCHOBBI TEIJIOBOTO pacueTa peKylepaTHBHBIX
OCHOBBI TETJIOBOTO  |TETNIOOOMEHHBIX amapaToB
19 pacuera [IpopaboTka TeopeTHUeCcKOro MaTepuania.
peKymepaTUBHBIX [ToaroroBka K MPaKTUYECKOMY 3aHATHUIO.
TEMI000MEHHBIX TectupoBanue.
anmnaparoB
Breruncienue Brruucnenue koadduimeHTa TemiooTaaun

20 K02 puIenTa [ToaroroBka K MPaKTUYECKOMY 3aHSATHUIO.

Terjonepeaayn TectupoBanue.
OmnpeneneHne CpeHEro TEMIIEPATYpHOTO HAMOpa U KOHEYHBIX TEMIIepaT
Onpenenenue cpeIHero P b patyp P pATYP
TEIJIOHOCHUTENEH
TEMIIEpPATypHOTO Harmopa
21 IloBTOpEHNE TEOPETUYECKOTO MaTepHaIa.
Y KOHEUHBIX TEMIEpPaTyp
. [ToaroroBka K NpakTUYECKOMY 3aHSTHIO.
TEIJIOHOCHUTENEH
TectupoBanue.
OcCoOeHHOCTH  TEMJIOBOTO pacueTa pereHepaTHBHBIX  TEMIO0OMEHHBIX
Oco0eHHOCTH TEMIOBOTO
anmnaparoB
pacyeTa pereHepaTUBHBIX
22 [ToaroroBka K MPaKTUYECKOMY 3aHSTHUIO.
TEMI000MEHHBIX
TectupoBanue.
anmaparoB
Oco0EeHHOCTH TETJIOBOTO pacyeTa CMECUTENbHBIX TEMJI000MEHHUKOB
Oco0eHHOCTH TEeMI0OBOrO
[ToaroroBka K MpakTUYECKOMY 3aHSTHIO.
23 | pacuera CMECHUTENBHBIX

TEMI0O00OMEHHUKOB

TectupoBanue.




OCHOBHBIE OJIOKEHUS.

OcHoBHBIE TONIOKEeHHS. Harpes n oxiaxaeHue Tes pa3audHor GopMbl

24 | Harpes u oxnaxaeaue |[IoAroToBKa K NPakTHYECKUM 3aHATHAM M 1aOOPaTOPHOM padoTe.
Ten pasnuunoii popmel |TecTuposanue.
3aBUCHMOCTh 3aBUCHMOCTB PacIpOCTPaHEHHsI TEIIOTHI OT (YOPMBI U Pa3MEpPOB Tela
o5 pactipoctpanenust  |[loAroToBKa K MPaKTUYECKUM 3aHSATHSIM.
TeroTsl oT popmel 1 |TecTupoBanue.
pa3MepoB Tena
[pubnmxkennslie Metoas! |IIpuOaMKEHHBIE  METOABI  pELIEHHs 3aJay  HECTalMOHApHOH  Temo-
26 pelieHus 3a1a4 IIPOBOJIHOCTH
HECTALMOHAPHON [TonroToBka K MpakTUYECKOMY 3aHSATHIO.
temtonposoanocty | TectupoBanue.
OcHoBHEBIE OcHOBHBIE 3aKOHOMEPHOCTH MaccooOMeHa. JluddepeHnuanbaple ypaBHEHUS
3aKOHOMEPHOCTH TEIJIO- U MaccooOMeHa
97 MaccooOMeHa. [ToaroroBka K 1a00OPaTOPHBIM 3aHITHUSIM.
Huddepenumansusie  |TectupoBanue.
ypaBHEHHUS TEIJIO- U
MaccooOMeHa
AHanorus npoueccoB |AHaNOrus MpoLeccoB TeIuioooMeHa u MaccooomeHa. [luddysnonnsie uncna
TeTI000MeHa U no100us
28 MaccooOMeHa. [ToaroroBka K MpakTHYECKOMY 3aHSATHIO.
Huddysnonnsie uncna |TectupoBanue.
noxoous
. CoBMeCTHBII MPOLIECC TEIUIO- U MAaCCOIIEPEHOCA P UCTIAPEHUH KHIKOCTH
CoBmecTHBIIT Iponece |11 6
pPOpaboTKa TEOPETHUECKOr0 MaTepHaa.
pg | TCMIO™ M MACCOLICPEHOCA 11, o ropKa K IpaKTHYECKOMY 3aHSITHIO.

IIpU UCHIAPEHUU
KHUJKOCTH

TectupoBanue.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEIbHON Pa0d0ThI 00y4aroIuXcs M0 JUCHUILIHHE (MOAYJIIO)

[IporpaMmMoil JUCHUIUIMHBI NPEAYCMOTPEHO MPOBEACHUE JEKIIMOHHBIX 3aHATHH, Ha KOTOPBIX HAETCA
OCHOBHOH CHCTEMaTM3HpPOBAHHBI MaTepual, a TakXKe TMPAKTUUYECKUX M JIAOOpaTOPHBIX 3aHATHH,
MIPEATIONAraloNuX 3aKPEIUICHHE M3y4EeHHOTO MaTeprasiia U (GopMUpoBaHHE Y OOYYarONIMXCS HEOOXOIUMBIX
3HAaHWW, YMEHHWW U HaBbBIKOB. KpomMe TOro, BaKHEWIIMM 3TAallOM HW3YYECHUS JAUCLUIUIMHBI SBJISETCS
caMOCTOsATENIbHAsT paboTa OOy4aromuXCcs ¢ MCIOJb30BAaHUEM BCEX CPEJICTB M BO3MOXKHOCTEH COBPEMEHHBIX
00pa30BaTEeNbHBIX TEXHOJIOTHH.

B 00beM camocTosATeIbHOM paOOThI 1O AUCIIUIUIMHE BKIIOYAETCS CIICIYIOIIEe:

- U3Y4YEHUE TEOPETUYECKUX BOIIPOCOB IO BCEM TEMaM M CLIUILIMHBL;

- IOJTOTOBKA K MIPAKTUYECKUM U JTAOOPATOPHBIM 3aHITHSIM;

- IOATOTOBKA K TEKYILIEMY KOHTPOJIKO YCIIEBAEMOCTHU CTYAEHTOB;

- MOJITOTOBKA K 3a4YETy U K3aMEHY.

3a50roM yCrenrHoro OCBOSHHS 3TOW TUCIUIUIMHBI SBISICTCS 00sS3aTeIbHOE MOCEIIeHNE JICKIMOHHBIX,
MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHM, TaK KaK MPOIYCK OJHOTO (TeM 0oJiee, HECKOJIbKHX ) 3aHATUH MOXKET
OCJIO)KHHTh OCBOEHHE pa3leyioB Kypca. Ha mpakThyecKux 3aHATUSAX Marepuall, M3JIOKEHHBIA Ha JIEKIUSX,
3aKpEIUISICTCS B pAMKAaX BBIMOJHEHUS MPAKTUYECKUX 3aJIaHUH, PEIICHUs TECTOB, peaJIM3allid UHANBUIYaTbHbBIX
3alaHuil U Ipyrux ¢popM, npeaycMorpeHHbix PIT/I.

[Tpuctynas K U3y4E€HUIO TUCHUIUIMHBI, HEOOXOAUMO B TIEPBYIO OYEpEIb O3HAKOMUTHCS COJIEP:KaHUEM
PIIJI, a Taxke METOAUYECKMMHU YKA3aHHSIMHU TI0 OPraHU3AIMH CAMOCTOSITEIHHOM pabOThl U TMOATOTOBKU K
MIPAKTUYECKUM M JIAOOPATOPHBIM 3aHATHSM.

[Tpr MOATOTOBKE K MPAKTUYECKUM H JTA0OPATOPHBIM 3aHATHSM M B paMKaX CaMOCTOSITEIILHOU PabOTHI 11O
M3YYECHHIO TUCHUIUIMHBI 00yYaroMcst HE0OX0AUMO:

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JEKIIMOHHOM 3aHATHUM MaT€pHal U JOMNOJHUTH €ro ¢ y4eTOM
PEKOMEHIOBaHHOM 10 TaHHOU TEME JIMTEPaTyphl;

- TOpU CaMOCTOATEIIBHOM HW3YyYEHHM TEOPETUYECKOM TEMBI CHElIaTh KOHCIEKT, HCIOIb3Ys
pexomenoBanHbie B PI1]] ncrounukuy;

- BBIMIOJIHUTH MTPAKTUYECKHE 3aJJaHHs B pAMKaxX U3y4aeMOM TEMBI;

- OTBETUTh HAa KOHTPOIbHBIE BOMPOCHI MO TeMe, ucmoib3ys Marepuansl POC, nubo rpynmnoBbie
VHIUBUyAJIbHBIE 3a]IaHUS, TOATOTOBIICHHBIE MPENOIABATEIEM;

- IOATOTOBUTKLCS K MIPOBEPOUHOM paboTe, MPeayCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

- NOATOTOBUTHCS K MPOMEKYTOUHOM aTTECTALIUH.

HtoroMm m3ydyeHusi AUCHUIUIMHBI B 4 ceMecTpe SBJIETCS 3a4eT. 3a4eT MPOBOAMUTCS MO PACHUCAHUIO Ha
MOCJICTHEM MPAKTUYECKOM 3aHATHH. DopMa MpOBEICHHUS 3a4eTa — KOMIBIOTEPHOE TecThpoBanue B Moodle.
CrTyneHThl, He TMPOLIEANINE AaTTeCTAlMI0 MO TrpauKy, TOMKHBI JHKBUIUPOBATH 3aJ0JKEHHOCTh B
YCTaHOBJICHHOM TOPSIAKE.

HtoroM nzydeHust AUCLHUIUIMHBI B 5 CEMECTPE SABIISIETCS K3aMEH. DK3aMEH IMPOBOAUTCS 1O PACTTHCAHUIO
IK3aMEHAIIMOHHOM ceccun. Dopma npoBeieHNs SK3aMeHa — KOMITbIoTepHOoe TecTupoBanue B moodle. CtyneHTsl,
HE MPOIIEIINEe aTTECTAIMIO TI0 TpadUKy, JOTKHBI IUKBUANPOBATH 33/I0JDKEHHOCTD B YCTAHOBJIEHHOM IMOPSIKE.

7. OueHo4HbIe MATepPHAJIbI JJsl NMPOBEJCHUS] TEKYILIEero KOHTPOJISI YCIEeBAeMOCTH U NPOMEKYTOUYHOM
arTTecTalMu 00y4aromMXCcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIIHMH ¢ yKa3aHUEM JTaIoB UX (HOPMHUPOBAHHS B MPOIIECCE OCBOCHUS AUCIIMITITUHBI

Kox n HaumeHoBanue
Ne KoHTponmpyemsle pa3iensl JUCHUATIIINHBL N Bun onenounoro
MHJUKATOpa KOHTPOIUPYEMOI

/11 (Moy1is) KOMITETEHIIIT cpencTaa

Teopernueckne BOIPOCHI

TUIS IPOBEICHUS
MPOMEKYTOUHOMN
OcHOBHBIE MTOJIOKECHHUS YUCHHS o|OIIK-3.1, OIIK-3.3, OIIK- 3.6, P YT
1 aTTECTallUU.
TerioMaccooomene. TemnonpoBoIHOCTh OIIK-3.7
[IpakTnueckue 3agaHus
TUIS POBEICHUS

MIPOMEKYTOUHOU




aTTeCTalUH.
TecTupoBanue.

TemmonpoBoIHOCT,  IPU  CTAlMOHAPHOM
peXUMe U TPaHUYHBIE YCIOBUS IIEPBOTO poja

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

TeopeTnyeckre BOMPOCHI
I MIPOBEICHUS
MIPOMEKYTOUHOU
aTTeCTaIUU.
[TpakTHueckue 3agaHus
Ui MIPOBEICHUS
MIPOMEXKYTOUHOM
aTTeCTaIUU.
TectupoBanue.

TemnonpoBoAHOCTE  IPU  CTAMOHAPHOM
peXUME U TPAaHUYHBIE YCIIOBHS BTOPOIO poJa

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckue BOIPOCHI
Ui IIPOBEJCHUS
IIPOMEKYTOUYHON
aTTECTALUN.
[IpakTueckue 3amaHus
I IIPOBEJCHUS
IIPOMEKYTOUYHON
aTTECTALlUU.
TectupoBanue.

OO0mme TIOHATHSL W OCHOBHBIE
KOHBEKTUBHOI'O TEILJI000OMEHA

TEOpUU

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

TeopeTnuecknue BOIPOCHI
JUTS IIPOBEICHUS
IIPOMEXYTOUHOU
aTTeCTalUU.
TectupoBanue.

Huddepenunanbuble
KOHBEKTHBHOTI'O TEIJIOOOMEHA

ypaBHEHHUS

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckne BOIPOCHI
UL IIPOBEICHMS
IIPOMEKYTOUYHON
aTTECTalUN.
[IpakTueckue 3amaHus
UL IIPOBEICHUS
IIPOMEKYTOUHON
aTTeCTalUN.
TectupoBanue.

OCHOBBI TEOpUH TTOO0US

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckne BOIPOCHI
UL IIPOBEICHUS
IIPOMEKYTOUYHON
aTTeCTalUN.
[IpakTueckue 3amaHus
JUIS MIPOBEACHUS
IIPOMEKYTOYHON
aTTECTalUN.
TectupoBanue.

TemmooOMmeH B KHUOKOCTAX M radax

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckne BOIPOCHI
I IIPOBEICHUS
IIPOMEKYTOUHON
aTTeCTalUu.
[IpakTrueckue 3amaHust
I IIPOBEICHUS
IIPOMEKYTOUHON




aTTeCTalUH.
TecTupoBanue.

Tennoornaua npu BBIHYKJICHHOM
IIOTIEPEYHOM OMBIBAaHUH TPYOBI U Iyuka TpyO

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

TeopeTnyeckre BOMPOCHI
I MIPOBEICHUS
MIPOMEXKYTOUYHOM
aTTeCTaIUU.
[TpakTHueckue 3agaHus
Ui MIPOBEICHUS
MIPOMEXKYTOUHOM
aTTeCTaIUU.
TectupoBanue.

TCHJIOOT[[a‘-Ia IIpU BBIHYKACHHOM ABHXXCHUH
KHUIKOCTH BJOJIb IIJIACTHHBI

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckue BOIPOCHI
Ui IIPOBEJCHUS
IIPOMEKYTOUYHON
aTTECTALUN.
[IpakTueckue 3amaHus
I IIPOBEJCHUS
IIPOMEKYTOUYHON
aTTECTALlUU.
TectupoBanue.

10

Tennoornaya mnpu  CBOOOJHOM JIBHOKCHHH
YKUJKOCTH B HEOTPAHUYEHHOM IIPOCTPAHCTBE

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckne BOIPOCHI
I IIPOBEJCHUS
IIPOMEKYTOUYHON
aTTECTALUU.
[IpakTrueckue 3amaHus
I IIPOBEJCHUS
IIPOMEKYTOUYHON
aTTeCTalUu.
TectupoBanue.

11

Tennootnaua mpu  CBOOOJHOM JIBXKEHHUU
JKUJKOCTU B OTPAaHUYEHHOM IPOCTPAHCTBE

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckure BOIPOCHI
UL IIPOBEICHMS
IIPOMEKYTOUYHON
aTTECTalUN.
[IpakTueckue 3amaHus
UL IIPOBEICHUS
IIPOMEKYTOUYHON
aTTeCTalUN.
TectupoBanue.

12

Oo0wmme nonoxeHus. (OCHOBHBIE

TCIIJIOBOI'O U3JTY4YCHUSA

3aKOHBI

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckne BOIPOCHI
I IIPOBEICHUS
IIPOMEKYTOUHON
aTTeCTaluu.
[IpakTueckue 3amaHus
I IIPOBEICHUS
IIPOMEKYTOUHON
aTTeCTaluu.
TectupoBanue.

13

TemmooomeH N3JTYUYCHUCM MCKAY TCIIaMU

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckne BOIPOCHI
I E; IIPOBEJCHUS
IIPOMEKYTOUHON




aTTeCTalluu.
[IpakTrueckue 3amaHus
TS MIPOBEICHUS
IIPOMEKYTOUYHON
aTTeCTalluu.
TecTupoBaHue.

14

I/IsnyquI/Ie IMapoB U Ia3oB

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckue BOIPOCHI
I IIPOBEJCHUS
MIPOMEXKYTOUYHOM
aTTeCTaLlUU.
[TpakTHueckue 3agaHus
Ui IPOBEJCHUS
MIPOMEXKYTOUYHOM
aTTeCTaLUU.
TectupoBanue.

15

CI0KHBIN TEILUIO0OMEH

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckre BOIPOCHI
I IIPOBEJCHUS
IIPOMEKYTOUYHON
aTTECTALUU.
[IpakTrueckue 3amaHus
I IIPOBEJCHUS
IIPOMEKYTOUYHON
aTTECTALlUU.
TectupoBanue.

16

TennooOMeH npu KUIEHUU

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckne BOIPOCHI
UL IIPOBEICHUS
IIPOMEXYTOUHOU
aTTeCTalUN.
[IpakTueckue 3amaHus
UL IIPOBEICHUS
IIPOMEKYTOUYHON
aTTeCTalUN.
TectupoBanue.

17

TemiooOMeH npy KOHAEHCAlUU Napa

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckne BOIPOCHI
Ui IIPOBEICHUS
IIPOMEKYTOUYHON
aTTeCTalUu.
[IpakTueckue 3amaHus
Ui IIPOBEICHUS
IIPOMEKYTOUHON
aTTeCTaluu.
TectupoBanue.

18

3auer

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckue BOIPOCHI
JUIS MIPOBEACHUS
IIPOMEKYTOUYHON
aTTECTalUN.
[IpakTueckue 3agaHus
JUIS MIPOBEACHUS
IIPOMEKYTOUYHON
aTTECTalUN.
TectupoBanue.




19

OOmme nomoxenust. (OCHOBBI  TEILUIOBOTO
pacueTa PEKyNEPaTUBHBIX TEIIOOOMEHHBIX
anmnaparoB

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

TeopeTnyeckre BOMPOCHI
JUTSt MPOBEICHUS
MIPOMEXKYTOUHOM
aTTeCTaIUU.
[TpakTrueckue 3agaHus
I MIPOBEICHUS
MIPOMEKYTOUHOM
aTTeCTaIUU.
TectupoBanue.

20

Brruucnenue koa¢uienta Terionepeaadn

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckue BOIPOCHI
Ui IIPOBEJCHUS
IIPOMEKYTOUYHON
aTTECTALUN.
[IpakTnueckue 3amaHus
UL IIPOBEJCHUS
IIPOMEKYTOUHON
aTTECTaLlUN.
TectupoBanue.

21

Onpenenenue
Haropa u
TEIJIOHOCHUTEIEH

CpeHEro
KOHCUHBIX

TEMIIEPaTyPHOTO
TeMIEepaTyp

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckne BOIPOCHI
JUTS IIPOBEICHUS
IIPOMEXYTOUHOU
aTTeCTalUU.
[IpakTnyeckue 3amaHus
JUTS IIPOBEICHUS
IIPOMEXYTOUHOU
aTTeCTalUu.
TectupoBanue.

22

Ocobennoctu TEIUIOBOTO pacuera
pereHepaTuBHBIX TEIJIOOOMEHHBIX aIapaToB

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckne BOIPOCHI
Ui IIPOBEICHUS
IIPOMEKYTOUYHON
aTTeCTalUu.
[IpakTueckue 3amaHus
Ui IIPOBEICHUS
IIPOMEKYTOUHON
aTTeCTalUu.
TectupoBanue.

23

OcobennocTn TEIUIOBOTO
CMECHUTEIILHBIX TEIUIOOOMEHHUKOB

pacyera

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckre BOIPOCHI
UL IIPOBEICHUS
IIPOMEKYTOYHON
aTTECTalUN.
[IpakTueckue 3amaHus
JUIS MIPOBEACHUS
IIPOMEKYTOYHON
aTTECTalUN.
TectupoBanue.

24

OcHoBHbIE TMIOJIOKEHHUS. Harpes u
OXJIQXK/IEHUE TeJ Pa3InYHON (POpMBI

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckue BOIPOCHI
JUIS MIPOBEACHUS
IIPOMEKYTOUYHON
aTTECTalUN.
IIpakTrueckue 3agaHus




TS MIPOBECHUS
IIPOMEKYTOUYHON
aTTeCTallHH.
TecTupoBaHue.

25

3aBUCHMOCTh PAaCHpPOCTPAHCHUS TEIUIOTHI OT
(dbopMBI 1 pa3mMepoB Tena

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckue BOIPOCHI
UL IIPOBEJCHUS
IIPOMEKYTOUYHON
aTTECTALUN.
[IpakTueckue 3amaHus
UL IIPOBEJCHUS
IIPOMEKYTOUYHON
aTTECTALUN.
TectupoBanue.

26

[TpubmKkeHHbIE METOIbl  pelleHus
HECTaIlMOHAPHOU TETJIONMPOBOAHOCTH

3a1a4

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckne BOIPOCHI
JUTS IIPOBEICHUS
IIPOMEXYTOUHOU
aTTeCTalUU.
[IpakTnyeckue 3amaHus
JUTS IIPOBEICHUS
IIPOMEXYTOUHOU
aTTeCTalUU.
TectupoBanue.

27

OCHOBHBIE 3aKOHOMEPHOCTH MacCOOOMEHa.
JuddepeHunanpaple  ypaBHEHHS TEIUIO- U
MaccooOMeHa

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernuecknre BOIPOCHI
I IIPOBEJCHUS
IIPOMEKYTOUYHON
aTTECTALUU.
TectupoBanue.

28

AHajoruss  MpOILECCOB  TEMI0OOMEHa U
MaccooOMeHa. Hudbdy3nonnsie qucia
noxoous

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckne BOIPOCHI
Ui IIPOBEICHUS
IIPOMEKYTOUYHON
aTTeCTalUu.
[IpakTueckue 3amaHus
Ui IIPOBEICHUS
IIPOMEKYTOUYHON
aTTeCTalUu.
TectupoBanue.

29

CoBMeCTHBIN porece TETIO- u
MaccorepeHoca MpH UCIapEeHUH KUIKOCTH

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckre BOIPOCHI
UL IIPOBEICHUS
IIPOMEKYTOYHON
aTTECTalUN.
[IpakTueckue 3amaHus
JUIS MIPOBEACHUS
IIPOMEKYTOYHON
aTTECTalUN.
TectupoBanue.

30

KonTtponbHas pabora

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

TectupoBanue.

31

DK3aMeH

OIIK-3.1, OIIK-3.3, OIIK- 3.6,
OIIK-3.7

Teopernueckue BOIPOCHI
JUIS MIPOBEACHUS
IIPOMEKYTOUYHON




aTTeCTalluu.
[IpakTrueckue 3amaHus
TS MIPOBEICHUS
IIPOMEKYTOUYHON
aTTeCTalluu.
TecTupoBaHue.

7.2. TUIOBBIC KOHTPOJIBHBIC 3aJJaHKsI HJIM WHBIC MaTepPHaJIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOX0IMMBIC
IUIs1 OLIEHKY 3HAHWW, YMEHHUI ¥ HaBBIKOB U (WJIH) OIBITA MPO(PECCHOHATBHOM eSITEIbHOCTH, XapaKTEPH3YIOLIHX
aTarnbl HOpMUPOBAHKS KOMIIECTCHIUH B MTPOIIECCE OCBOCHUS AUCITUTUTNHBI

TecroBble 3a1aHus

(s mpoBepKu c(HOPMUPOBAHHOCTH HHIMKATOPOB nocTikeHus kommereHmmu (OIIK-3.1, OIIK-3.3,
OIIK-3.6, OTIK-3.7)

TecroBbie 3aJaHHs pa3MeIeHbI 1o ajpecy: BUOC Moodle
(https://moodle.spbgasu.ru/course/view.php?id=600&section=6 // kadeapa TI'B /TUCIUTUIAHA
Temmomaccooomen TT)

Kommiekt 3amau

(s mpoBepKH CPOPMUPOBAHHOCTH MHAUKATOPOB nocTrokeHus kommereHimu (OITK-3.1, OIIK-3.3,
OIIK-3.6, OTIK-3.7)

Komrmiekt 3a1a4 pa3MeIeHbI 1o ajpecy: BUOC Moodle
(https://moodle.spbgasu.ru/course/view.php?id=600&section=4 // kadeapa TI'B /TUCHUTUIMHA
Temnomaccooomen TT)

7.3. CucreMa OlEHUBAHUS PE3yJIbTaTOB OOYYEHHS IO JUCHUILIMHE (MOMAYINIO) MPU MPOBEACHUM TEKYIIETO
KOHTPOJIS] YCIIEBAEMOCTHU

OneHka «OTINYHO» 3HAHUS:

(3auTeHo) - CUCTEMaTU3UPOBaHHbIE, INTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jeiiaM
JUCLUIUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOASIINM 3a IIpeelibl yueOHOM
IIPOrPaMMBbl;

- TOYHOE HCIIOJIb30BAaHUE HAYYHOU TEPMUHOJIOTUH, CUCTEMATUYECKHA IPaMOTHOE U
JIOTUYECKH MPaBUIBHOE U3JI0’KEHUE OTBETA Ha BOIIPOCHI;

- IOJTHOE U ITyOOKO€ YCBOSHHE OCHOBHOM M JIONOJIHUTEIBHOMN JIMTEpaTypHl,
PEKOMEH1I0BaHHOM paboyeil mporpaMMoil Mo AUCUUILTUHE (MOAYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHLECIIUAX U HANPABICHUAX AUCLUIIINHBI U
JIaBaTh UM KPUTHYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS IPYTUX
JUCLUILINH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyel mporpamMme
KOMIIETEHITHIA;

- BJIaJIeeT HaBbIKAMH CaMOCTOSITENILHO U TBOPUECKH peIlIaTh CIOMKHBIE TPOOJIEMBI U
HECTaH/IapTHbIE CUTYalUH;

- IPUMEHSET TEOPeTUUYECKHE 3HAHUsI [ BBIOOpa METOIUKHU BBITTOJTHEHUS 3a1aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33]1aY;

- Oe3yInpeyHo BiIaJieeT HHCTPYMEHTapHeM y4eOHOM TUCIUIUIMHBI, YMEHUE €T0

3¢ (peKTUBHO UCIIOJIBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 3a]1aY;

- TBOpUECKasi CaMOCTOsTeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSX, AKTUBHO YYaCTBYET B
IPYNIIOBBIX 00CYKICHHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl UCIIOJTHEHUS 3a1aHUH




OneHka «xopouio»
(3auTeHO)

3HAHUSA:
- IOCTAaTOYHO MOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 NUCLUILIUHE;

- YCBOCHHME OCHOBHOM M JIOTIOJTHUTEILHOM JTUTEPATYPHI, PEKOMEHIOBAaHHOH paboueit
IpOrpamMMoil Mo JUCHUILUIUHE (MOJIYIIIO)

YMEHHS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPHSIX, KOHIICTIIUAX U HAPABICHUAX
JTUCIUIUIMHBL U JaBaTh UM KPUTUYECKYIO OIICHKY;

- UCTIOJIB3YET HAYUYHYIO TEPMUHOJIOTHIO, TUHTBUCTUYECKU U JIOTUYECKU MTPABUIILHO
U3JIaraeT OTBETHI Ha BOIIPOCHI, YMEET JesiaTh 000CHOBAHHBIE BHIBOJIBI;

- BJIaJICET UHCTPYMEHTApUEM MO JUCIHUILTUHE, YMEHHE €T0 UCI0JIb30BAaTh B
MIOCTAHOBKE U PEIICHUHN HAYYHBIX U TPO(HECCHOHATBHBIX 3a71a4

HaBBIKU:

- CaMOCTOsITENbHAS paboTa HAa MPAKTUIECKHUX 3aHSATHUSAX, YIACTUE B TPYIIIOBBIX
00CYXJI€HUSX, BBICOKHI YPOBEHB KYJIbTYpPbl HCIIOJIHEHUS 33/JaHUM;

- CpeHUi ypOBEHD CHOPMUPOBAHHOCTH 3aBIICHHBIX B paboueil mporpamme
KOMIIETCHIIN;

- 0e3 3aTpyJHEHU BHIOMPAET CTAHJAPTHYIO METOJIMKY BBITIOJIHCHUS 3aJaHUN;

- 000CHOBBIBAET XOJ pElICHU 3a/1a4 0e3 3aTpyTHEHUI

Ouenka
«yIIOBJICTBOPUTEIHLHOY
(3auTeHo)

3HAHHUS:
- TOCTaTOYHBI MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUILINHE;

- YCBOEHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHJOBAaHHOH paboyeil mporpaMMoi;

- UCIIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUIMCTUYECKOE U JJOTUYECKOE
W3JI0KEHUE OTBETA HA BOMPOCHI, yMEHHE JIENIaTh BHIBOJIBI 0€3 CYIIECTBEHHBIX
OO0k

YMEHUSA:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAPABICHUSX 10
JTUCLUILIMHE U JaBaTh UM OIICHKY;

- BIIaJICET MHCTPYMEHTapueM y4eOHON AUCIUILINHBI, YMEHUE €T0 UCII0Ib30BAaTh B
pelIeHUN TUTIOBBIX 3a/1a4;

- YMEET I0J1 pyKOBOJICTBOM MPENOAaBaTeNs pellaTh CTaHJAPTHBIC 3a/1a4n
HaBBIKH:

- paboTa moj pyKoBOJCTBOM MPEMOABATENSI Ha TPAKTUYECKUX 3aHATHUSAX,
JIOTTYCTUMBINA YPOBEHb KYJIbTYPhl UCTIOJIHEHHS 3aJJaHUH;

- TOCTaTOYHBI MUHUMAJIbHBIA YPOBEHb CHOPMHUPOBAHHOCTH 3aBICHHBIX B
paboueii mporpaMMe KOMITETECHIIHIA;

- HCTIBITHIBAET 3aTPYAHECHUS ITPU 0OOCHOBAHUH aJITOPUTMA BHITIOTHEHUS 3a1aHUN

Ouenka
«HEYIOBIICTBOPUTEIHHOY
(He 3auTeHO)

3HaAHMSL:
- (pparmeHTapHbBIE 3HAHUS IO JUCIUILINHE;

- OTKa3 OT OTBETa (BBIOJHEHHUS MUCbMEHHON PaboOThI);

- 3HaHHME OT/IEJIbHBIX HCTOUHHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMMoi no
JUCLUIUINHE;

YMEHUS:

- HE yMeeT UCIO0JIb30BaTh HAYUYHYI0 TEPMUHOJIOTHIO;

- HaJn4re rpyObIX OmuO0K

HaBBIKU:

- HU3KHMI YPOBEHb KYJIBTYPBI HCIIOTHEHUS 3a/1aHNN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asiBIIEHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBAThH AJITOPUTM BBITTOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BONPOCH M IMPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMSI IPOMEXYTOYHOW aTTECTalMH
oOyuaromuxcsi, He0OOX0AUMBbIE ISl OLIEHKH 3HAHWW, YMEHHH M HaBBIKOB U (MJIM) OMbITa MpOodeccHoHaTbHOM
NESTeNbHOCTH, XapaKTepU3YIOIUX d3Tanmbl  (HOPMUPOBAHMS KOMIIETEHLMH B  MPOLECCE  OCBOCHUS
00pa3oBaTeILHON IPOrpaMMbI




7.4.1. TeopeTnueckue BOTPOCHI JIJIsl TPOBEACHHS MPOMEKYTOYHOM aTTECTAIIMK O0YUYaIOIIUXCS
Teoperuueckre BOIPOCH AJIsl MPOBEACHHSI TPOMEKYTOUHOM aTTECTAlMK 00yYarOIIUXCs

Paznen 1. OCHOBHBIE IOJIOKEHMsI YU4EHHUS O TeruiooOMeHe. TeronpoBOJHOCTh NPU CTALMOHAPHOM
pexume

. B uem 3akitouaercs siBeHue TeronepeHoca’?
. UTo Takoe NOoTeHLUaNbHOE I0JIE U IPATUEHT TEMIIEPATYPHI?
. UTo 03HavaeT siBJIeHHE TETIONPOBOIHOCTH?
. Kak popmynupyercs 3akon @ypoe?
. KaxoB ¢uzuueckuii cMmbici kordduiimeHTa TernaonpoBoHOCTH?
. Uto Takoe KodpHUIUEHT TeMITepaTypOorpOBOAHOCTH?
. Kak 3anuceiBaercs auddepennnanbHoe ypaBHEHUE TeIIONPOBOIHOCTU?
. Kakue ycnoBus Ha3bIBaroTCs HauaabHBIMU U rpaHuuHbIMU yesnoBusamu |, 11 1 u IV pona?
. Kak 3aBucuT K03 pUIMEHT TEIIONPOBOAHOCTH OT TEMIIEpaTyphl Jid ra30B U KUIKO-CTEH?
10. Kak 3aBucuT KO3()(UIMEHT TEIUIONPOBOJHOCTH OT TEMIEpPaTypbl Ui TPOBOJHHKOB H
JUBJICKTPUKOB?
11. Kako#i Bug umeet nuddepeHnraabsHoe ypaBHEHNE TETIONPOBOIHOCTH B OJJHOCIION-HOM MIIOCKOM
CTeHKe?
12. Kakoii Bux umeet auddepennnanbHoe ypaBHEHHE TETUIONPOBOIHOCTH B INIOCKOH CTEHKE?
13. Kak onpenensiercss SKBUBAJICHTHBIM KO3(PPHUIIUEHT TEMIOMPOBOAHOCTH?
14. Kak onpenenuTs MIOTHOCTh TEIIOBOTO MTOTOKA Y€pe3 MHOTOCIONHYIO CTEHKY?
15. Uto Takoe ko3 uimreHt Temionepenadn’?
16. Kak onpenennuts TEpMUYECKOE COIPOTUBIICHUE?
17. Kak HaliTH TUHEIHHYIO MJIOTHOCTH TEIJIOBOTO OTOKA Yepe3 UIMHIPUIECKYIO CTCH-KY?
18. Kak onpenenuTs INIOTHOCTh TEIIOBOTO NMOTOKA YEPEe3 MHOTOCIONHYIO [IMIMHIPUYE-CKYIO CTEHKY?
19. YUto Takoe KpUTHYECKUMN AUaMETP IUIUHIPUIECKON CTCHKH?
20. Yto Takoe ko3 dunmeHt 3¢pheKTUBHOCTH pedpa’?
21. Kak onpenenuTs NpUBEACHHBIA KO3(PPUIIMEHT TEII00TAaYH OpeOpEHHOM CTCHKN?
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Paznen 2. KouBekTUBHBIN TEIIO0OMEH

1. B uem 3akirodaeTcs sBJICHHE KOHBEKTUBHOTO TEIIOOOMeHa?

2. Ot 4yero 3aBUCHUT KO3((HULIMEHT KOHBEKTUBHOTO TEIJI000MeHa?

3. Kak 3anmceiBaeTcs 3akoH HproToHa U1 pacuera TEIUIOBOTO IIOTOKA IIPH KOHBEKTHB-HOM
TerooomMene?

4. Yrto Takoe KOAPPHUIHUEHT TeMIepaTypOrnpOBOJHOCTH?

5. Kakue ypaBHEeHUSs ONPENENioT MPollecC KOHBEKTUBHOIO TEMI000MeHa?

6. KakoBbl 0cOO€HHOCTH CBOOOIHOM U BBIHYX/I€HHOM KOHBEKIINH?

7. Kak BIMseT peKuM TeueHUsl Ha MHTEHCUBHOCTD IIpoliecca Tem1000MeHa KOHBEKIUe?

8. Kakue MeTo/ b MCTIONB3YIOTCS U1 ONpesieeHns K03 puiimeHTa TemiooT1aul KOH-BeKIen?

9. Kakue 6e3pa3mepHble KPUTEPUU NPUMEHSIOTCS MPU HCCIETOBAHUIX IMPOILIECCOB KOH-BEKTUBHOIO
TermIoo0MeHa?

10. Kak 3anuceiBaercsa kputepuid Hyccenbra?

11. Kak 3anuchIBaeTcs ¥ 4TO XapakTepu3yeT kputepuii Pelinonbaca?

12. Kak 3anuceiBaercsa kputepui [Texne?

13. Kak 3anuceIBaeTcst ¥ 4TO XapakrepusyeT kputepuii ['pacroda?

14. Kak 3anuchIBaeTCs U YTO XapaKTepU3yeT Kputepuid Apxumena?

15. Kak 3anuchIBaeTcs ¥ 4TO XapakTepu3yeT Kputepuil Diinepa?

16. OT xakuX XapakTepUCTUK 3aBUCHT YUCIO [IpanaTiisa s ra3oB?

17. Kak BinusieT TeMiieparypa ®KuaKoctu Ha uncio IIpanarns?

18. Kak hopmynupyroTcst ycinoBus moaooust puanveckux mporeccon?

19. B ueM 3axirouaeTcsi METOJ pa3MepHOCTEN ?

20. Kak 3anucbiBaeTcsi 0000II€HHOE KPUTEPUAIbHOE YpaBHEHHE KOHBEKTUBHOTO TEII0-00MeHa?



21. YTo UCTIONB3YIOT B KAYECTBE OMPEIEISIIOIIETO pa3Mepa Ipyu PaCCMOTPEHHUH TPOIIecca TeTI0O0Taaun
MMOBEPXHOCTSIMH PA3JIMYHON KOH(PUTYpaITUN?

22. Tlo xakoii TemMIieparype BBIOMpArOTCs MapaMeTphbl HAOETaroIero noToka?

Paznen 3. TermooOMeH 1pu BEIHYKJIEHHOM JBUKCHUU

1. Ompepenstomue pasMep M TeMIeparypa, WX pOJb B PEHICHHH MNPAKTUYECKUX 3a7ad IpHU
BBIHY/ICHHON KOHBEKIIUH.

2. BrpHYXKICHHAasS KOHBEKIMS. MeXaHW3M MepeHoca TEIUIOThI, XapakTep IBWKCHHS Cpe-Jibl,
aHAJIMTUYECKOE OMHMCAaHUE IpoIecca.

3. OO0uuit BUa ypaBHEHHUsI 10J00MS BRIHYKJACHHOM KOHBEKIIMH.

4. TermooOMeH MpH ABMXKEHUU B TPyOax M KaHajaxX, XapaKTep TeYSHHsI CPeJibl, YaCTHBIN BUJ ypaBHEHUS
nogoous.

5. TenooOMeH NpH BHEIIHEM OOTEKaHWH TEJ: OJMHOYHOM TPYOBI, MMYYKOB TPYO («KOPH-TOPHOTOY,
«IIaXMAaTHOTO0Y»), TUIACTHUHBI.

6. XapakTep TeueHus Cpe/ibl, 3aBUCUMOCTh TEIJIOOTAAYH OT uncia PeifHombaca, yria «ataku.

7. Onpenensronme pa3mMep U TemrepaTtypa npu o0TekaHuu Tpyo.

8. Onpenensmoiye U onpeaeisieMble KpUTEPUU MIPU BHIHYKICHHONW KOHBEKIIUU.

Paznen 4. TermooTnaua mpu cBOOOAHOM ABMKCHUU KUJIKOCTH

1. EcTecTBeHHass KOHBEKIIMS B HEOTPAHUYEHHOM IPOCTPAHCTBE.

2. MexaHu3M nepeHoca TeIIOThl, XapaKTep JABUKEHUS CPEIbl, POJIb OTPAHUYHOTO CIIOSL.

3. AHanuTHYecKoe OIMCaHue Ipoliecca: cuctemMa qudQepeHaibHbIX YpaBHEHUN U KPaeBbIX YCIOBHM
(ycnoBuii OIHO3HAYHOCTH).

4. YpaBHeHue 11o100us (KpuTepualibHOE ypaBHEHNE) €CTECTBEHHONW KOHBEKIIHH.

5. Onpezenstolue pa3Mep U TEMIIEPATYpa, UX POJIb B PELICHUH IPAKTHUECKUX 3a/1a4 [TPU €CTECTBEHHOMN
KOHBEKIIMH.

6. EcrecTBeHHas: KOHBEKILIMSI B OTPAaHUYEHHOM IIPOCTPAHCTBE.

7. Tennonepenaya yepes3 )KUAKOCTHBIE IIPOCIOUKH.

8. DOKBUBAJIIEHTHBIN KOA((DULIMEHT TEIIONPOBOIHOCTH.

9. Onpenensromue u onpeaeasieMbple KpUTEPUH MIPH €CTECTBEHHOW KOHBEKIIMH.

Paznen 5. TennooOmeH uznydyeHuem

. B ueM 3akitouaercst 1BOMCTBEHHBIN XapaKkTep TEINI00OMEHA U3TydeHuem?
. Uto Ha3pIiBaeTCst a0COMIOTHO YEPHBIM TEJIOM?
. UTo cunTaercs MoJenbio abCOIIOTHO YepHOTo Tena?
. Uto Takoe KodpPUIIMEHT TeMIIEPaTypOIPOBOAHOCTH?
. Uro Ha3pIBaeTCsA MOTOKOM CIEKTPAIBHOTO U3JIy4EHUs?
. Uto Ha3bIBaeTCs MOBEPXHOCTHOM MJIOTHOCTHIO MOTOKA MHTETPAILHOTO U3JIy4eHUs?
. UTo Ha3bIBa€TCSI MHTEHCUBHOCTBIO (SIPKOCTBIO) U3ITydeHUs?
. Uto Ha3bIBaeTCs YIIIOBOM IJIOTHOCTHIO U31y4eHUs?
. Uro Ha3pIBaeTCsA N30TPOIHBIM U3ITyUYEHUEM?
10. Yto HazbiBaeTcst 1upPy3HbIM U3nydeHuem?
11. Kak 3anuceiBaeTcsi cieKTpaabHbIA K03()(HUIIUEHT TOTJIOMEHHS [T CephIX Te?
12. Kak ¢popMynupyroTcs OCHOBHBIE 3aKOHBI H3Ty4eHHsI aOCOIOTHO yepHoro Tena: [Inanka, Credana —
bonbimana, Kupxroda, Buna, JlamGepra, Panes — Jxxunca?
13. Kakue MeTo1pl MPUMEHSIIOTCS IIPU pacyeTe TeI000MeHa H3TydyeHuem?
14. B ueM 3axi1r04aeTcsi METOJ, MHOIOKPATHBIX OTPayKEHUIN?
15. B uem 3axmrogaeTcs anredpandeckuii MeToa?
16. Uto Ha3bIBaeTCS 3JIEMEHTAPHBIM, JIOKATBHBIM U CPEJHUM YTTIOBBIM KO (DUIIMEHTOM U3ITydeHUs?
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17. B ueM 3aKI1t04atoTCs OCHOBHBIE PUHITUIIBI OTIPECIICHUS YIIIOBBIX KOA((UIIMEHTOB H3TydeH s ?
18. Kakue ocoO0eHHOCTH TeTI000MeHa U3TydeHUEM B Ta3ax?

19. Kak 3anuceiBaercs 3akoH byrepa?

20. YTo Ha3pIBa€TCSI ONTUYECKOM TOJIIUHONU Cpebl?

21. Yro Ha3pIBaIOT 000OMICHHBIMU YIIIOBBIME KO3 durmentamu?

22. Kak 3anuchIBaeTCsl ypaBHEHHE TEIII0O00MEHa U3Ty4YeHUEeM MEXIy Ia30M U CTeHKaMu KaHana?

Pazgen 6. Tennoormaua IMpU UBMCHCHUU arperaTHoro COCTOAHHA BEIICCTBA

. O61mue npencTaBiIeHUs O MPOIecce KUIEHUS.
. MexaHu3M KUTIEHUS, ITy3bIPHKOBOE KUTICHUE U PacueTHBIC ()OPMYIIBI ISl BOJIBI.
. [Ineno4ynoe kureHue 1 pacueTHbie GOPMYIIbI AJIs BOJBI.
. [lepBas kpuTHUecKasi IOTHOCTh TEIJIOBOTO MOTOKA.
. Bropas kputndeckas mIOTHOCTh TEILIOBOTO MOTOKA.
. [IneroyHOE KUTIEHUE U pacdeTHbIC (POPMYITBI JJIsT BOJIBI.
. OCHOBHBIE IIPE/ICTABIICHUS O MPOLIECCE KOHICHCALINH.
. [Inenoynas u kamneiabHasi KOHICHCAIUA.
. Teruiootnaua mpu MieHOYHOW KOHACHCALIUU Tapa.
10. BpiBOjg pacyeTHBIX 3aBUCUMOCTEH JIs OIpPEACNICHHUs] TEIUIOOTAAud B YCJOBUSX IIJIC-HOUYHOMU
KOHJICHCAIIUU.
11. TeruooTaaua mpu KOHACHCAIMY Mapa B TpyOax.
12. TennmooTaaya npu KaneiabHOU KOHACHCALUU Tapa.

O 00 1 N DN B W —

Paznen 7. TemmooOMeHHBIE anmapaTs

1. Kakue cymiecTByIOT CXeMbI IBUYKEHUS TEINIOHOCUTENIEH B TEMNIOOOMEHHBIX ammapa-Tax?

2. Kak mpoucxoauT M3MEHEHUE TEeMIIepaTyp TEIJIOHOCUTENIeH NpPHU pa3IMYHbIX CXEMax JBH)KEHUS
TEIJIOHOCUTENEM?

3. Kak onpenensiercs TeMnepaTypHblil Harop B TEII000MEHHUKAX ?

4. Yrto Ha3bIBaeTCs CpeIHENOrapu(pMUUECKON Pa3HOCTBIO TEMIIEPATYp TETJIOHOCUTENEN?

5. Kak onpenensiercss koapuimeHT Teruionepeaadn jisi pa3HbIX TUIIOB TEIII00OMEHHU-KOB?

Pazgen 8. HeCTaI_II/IOHapHaH TCIIOMIPOBOJHOCTD

. Onucanue nporecca HECTAlMOHAPHON TETUIONPOBOIHOCTH.

. Merop pa3zneneHus IEpEMEHHBIX.

. MeTon uCTOYHMKA.

. [lonnyorpannueHHoe TeNlo ¢ rpaHUYHBIMU ycaoBUsAMH | pona.

. I[Tomyorpanndennoe Teno ¢ rpaHuyHbIME yenosusimu 11 pona.

. HeorpannuenHnas miactuHa ¢ rpaHUYHBIMU ycaoBusMH | pofa.

. HeorpannuenHas miiacTiHa ¢ rpannyHbiMH yeioBusimu |1 pona.

. HeorpaHn4eHHBIN TUIMHID U 1Iap.

. TemnepaTypHoe 1oJie B Te€lnax KOHEYHBIX Pa3MEPOB.

10. PerynsipHbIil pexuM.

11. HarpeB (oxnaxaeHue) Tea ¢ 0ECKOHEYHO OOBIION TETUIONPOBOHOCTHIO.
12. HectanmonapHas TEIUIONPOBOIHOCTb IPU U3MEHEHUH arperaTHOro COCTOSIHUS Be-1IECTBA.
13. TennoBsle BOIHBI.

O 0NN B W~

Paznen 8. Temomacconepenoc



1. Kakue paznuyaroT BUJIbl MacconepeHoca’?

2. Kak popmynupyercs 3akon Ouka?

3. Kak 3anucsIBaeTcsi ypaBHEHUE INIOTHOCTH IIOTOKA MacChl?

4. Yto 03HAYAET rpaueHT KOHLICHTPALMHU?

5. Uro mnoHMMAaT TOA TEPMHUHAMHM «KOHIEHTpamuoHHas auddysus», «repmomuddys3us» u
«bapoauddyzus»?

6. Kak 3anuceIBaeTcsi ypaBHEHHE TNIOTHOCTH TEIUIOBOTO MOTOKA C yueToM auddy3un?

7. Kakoe ciencrtBue BBITEKaeT NpH aHaiuu3e auddepeHIMaibHbIX YpaBHEHUH KOHBEK-THBHOTO
TerIoMaccoooOMeHa?

8. Uto Ha3pIBalOT KOAPHUIIMEHTOM MaCCOOTIa4uH ?

9. Uto xapakrepusytot uncia nogodus [lImuara u HlepByna?

10. Yemy ananoruvnsl yucna mogoous [lImuara u [lepByna?

11. Yro xapakrepusyrot uucna JIstouca-Cemenona u ['yxmana?

12. B yem 3akmrodarorcs ocooeHHOCTH au(dy3HO-KOHBEKTHBHOTO IEpEHOCca Imapa B ra-30Boi cpene?

13. Yto Takoe crepaHOB OTOK?

14. Kak 3anucpiBaeTcs ypaBHEHHE ITEPEHOCA BJIard B KAMJUIAPHO-TIOPUCTHIX Teax?

7.4.2. [IpakTryeckue 3aJaHus Jisl IPOBEICHUS MPOMEKYTOUHOHM aTTeCTAI[H 00YyJarOINXCs
[TpakTuyeckue 3afaHus AJs MPOBEACHUS IPOMEKYTOUHOM aTTecTallMi 00y4aroIuXcsl pa3MeleHbl 110

angpecy DOHOC  Moodle  (https://moodle.spbgasu.ru/pluginfile.php/316872/mod_resource/content/1/%
D0%9F%D0%97_%D0%A2%D0%9C%D0%9E.pdf)

7.4.3. [IpumepHbIe TEMBI KYpCOBOM paboTHI (TpoekTa) (MIpu HATMYUH )
KypcoBbie paboTsl (IpOEKThI) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

7.5. MeTtoaudeckue MaTepHalbl, ONPEAEISIONUe MPOoIeypbl OIICHUBAHUS 3HAHHUM, YMEHUN, HABBIKOB U (MJIH)
OTIBITa PO ECCHOHATBHOM IEATETLHOCTH, XapaKTEPU3YIOIIUE STAIbl (JOPMHUPOBAHUS KOMITETEHIINN

[Ipouenypa mnpoBeAeHHs MPOMEKYTOYHOW aTTECTAllMM M TEKYIIEro KOHTPOJSl YCHEBAEMOCTHU
perJaMeHTUpYyeTCs JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEIENISIOMIUM MOPSIOK OpraHU3aluy U IPOBEICHUS
TEKYILETro KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallMK 00 yJaroIIUXCsl.

[Tpouenypa oueHuBaHus (QOPMHUPOBAHUS KOMIETEHIMH TpU MPOBEACHUH TEKYLUIEro KOHTPOJIS
IIpUBEACHA B II. 7.2.

TunoBble KOHTPOJIbHBIE 3a/1aHUs WM HHbIE MaTEpPHUAJIbl TEKYIIEr0 KOHTPOJIS MPUBEIEHBI B 1. 7.3.

[TpomexxyTouHas arrectanus MO AMCLUIUIMHE NMPOBOAMUTCS B Gopme 3aueta B 4 cemecTpe M (opme
JK3aM€EHa B 5 ceMecTpe.

3aueT nIpoBOIUTCS B (pOpME KOMIBIOTEPHOr0 TeCTHpOBaHus B moodle.

DK3aMeH MpOoBOJMTCS B (hopMe KOMIBIOTEPHOro TecTHpoBanusi B moodle. B sk3aMeHAIMOHHBINH TeCT
BKJIFOUEHBI TEOPETUUECKHE BOIPOCHI M MPAKTUUECKHE 3a/1aHNUs1, COOTBETCTBYIOIIUE COACPKAHUIO POPMUPYEMBIX
KoMIeTeHIMH. [IDoIoIKUTENBHOCTD SK3aMEHALIMOHHOTO TeCTUDOBaHuA 90 MUHVT.

7.6. Kputepun onieHuBaHus1 COOPMUPOBAHHOCTH KOMITETCHIIMM MPU TTPOBEJACHUH MPOMEKYTOYHOM aTTECTAUU

YDOBCHB OCBOCHU U OLICHKA

Kperepus OueHka OueHka
«HEYJIOBJICTBOPUTEIb | «yIOBICTBOPUTENBH | OILIEHKa «XOPOLIO» OlLleHKa «OTIIMYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHO» «3aYTEHO»




YpoBeHb 0CBOEHHUS
KOMITETEHIIUH
«HENOCTATOYHBII.
Komnerenuuu ne
chopMUPOBaHBI.
3HaHUsI OTCYTCTBYIOT,
YMEHHUSI U HaBbIKU HE

YpoBeHb OCBOEHUS
KOMITETCHITHH
«TOPOTOBBIN».
Komnerentuun

c(hOpMHUPOBAHBI.
CdopmupoBaHsI
0a30BbIE CTPYKTYPHI

YpoBeHb OCBOEHUS
KOMIIETEHIIUHT
«IPOJIBUHYTBIN.
Komnerenumn
c(hOpMHUPOBAHBI.
3HaHUs OOLIMPHBIE,
CUCTEMHbIE. Y MEHUs

YpoBeHb OCBOEHUS
KOMIICTCHITUN
«BBICOKHU.
KomnereHniimmn

chopMuUpOBaHbI. 3HAHUS

apryMEHTUPOBAaHHBIE,
BCECTOPOHHHUE. Y MEHHUS

c(OpMHPOBAHBI 3HAaHUU. YMEHUs HOCSIT YCHELHO NPUMEHSIOTCS
(dbparMeHTapHbI U PENpOAYKTUBHBIN K PEIICHUIO KaK
HOCSIT Xapakrep, TUIIOBBIX, TaK U
PENpPOAYKTUBHBIN IIPUMEHSIFOTCS K HECTaHIapTHBIX
XapakTep. PEIIEHUIO TUMIOBBIX | TBOPYECKHUX 3a/laHUM.
JleMoHCTpUpYyeTCs 3a/1aHUM. JemoHcTpupyeTcs
HU3KUI YPOBEHb JlemoHCcTpHpyeTcs BBICOKMH YPOBEHb
CaMOCTOSITEIbHOCTH JIOCTaTOYHBIN CaMOCTOSITEJIbHOCTH,
MIPAKTUYECKOTO YpOBEHb BBICOKAsl aJalTUBHOCTD
HaBBbIKA. CaMOCTOSITENIbHOCTH | IPAKTUYECKOTO HAaBbIKA
YCTOMYUBOT'O
IPAKTUYECKOIO
HaBBIKA.
Obyuarommiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPHUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HAHUS -3HAHUE U -r1y0oKkue,
npoOesbl B 3HAHUAX TEOPETUYECKOIO OHMMAaHUE BCECTOPOHHUE U
y4eOHOro MaTepuarna; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBAHHBIE
-JI0MYCKal0TCA -HETIOJIHbIE OTBETHl | KOHTPOJMPYEMOro | 3HAHUS IPOrPAMMHOIO
MPUHIHUITHATIEHBIC HA OCHOBHbBIE o0bpema MaTepuana,
OLIMOKY MpHU OTBETE HA| BOIPOCHI, OLIMOKHU B IPOrpaMMHOTO -[10JIHO€ TIOHUMaHue
OCHOBHBIE BOITPOCHI OTBETE, MaTepuaia, CYLIHOCTH U
ousera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HaHUS B3aMMOCBSI3H
3HaHHUE U TIOHUMaHue IIOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
OCHOBHBIX NIOHATUN U CYILIIHOCTHU Martepuana MIPOLIECCOB U SIBJICHUH,
KaTeropuii; M3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; yCTaHABIMBAaTh U | OCHOBHBIX MOHSTHIA, B
CYILIIHOCTHU -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/TaeMbIX
3HaHHA JOTIOJIHUTEIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKU U TEOPHUH, 3a/1aHU;
BOIIPOCOB B paMKax JIOTIOJTHUTEIIbHBIE BBISBIIATH -CIIOCOOHOCTD
3a/laHul Ousera. BOIIPOCHI. MIPOTUBOPEYHS, YCTaHABIIMBATh U
npobaIeMbl U OOBSCHSTH CBSI3b
TEHCHIINH MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBUIIbHBIE U MocJie/IoBaTeIbHbIE,
KOHKpPETHbIE, Oe3 COJIEPKATEIILHBIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HA MCUEPIIBIBAIOINE
MIOCTaBJIEHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. ousera, a Takxe

JOIIOJIHUTCIIBHBIC

BOIIPOCHI 9K3aMCHATOpa.




[Tpu BEIMOTHEHUA OO6yuarommiics OO6yuarommiics OO6yuaromuiicst
MPaKTUYECKOTO BBITIOJIHUIT BBITIOJIHUII MPaBUIILHO BBIMOTHUII
3aJaHus OuneTa MPAaKTHYECKOE MPAaKTHYECKOE MIPaKTUYECKOE 3a/1aHNE
oOyuaromuiics 3a/laHue ounera ¢ 3a/laHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAT | CYIIECTBEHHBIMU HEOOJIBIINMHU OTJINYHBIE YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSIMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Homnyckatorcs [Tokazan xopomue | ydebHOro mMaTepuania.
[IpaxkTrueckue OLINOKH B yMeHus B paMKax | Pemraer npeioxeHHbIe
3a/laHUs HE COJIepKaHUU OTBETA OCBOEHHOTO MPaKTUYECKHE 3aJaHUS
BBITIOJTHCHBI U PEIICHUH y4eOHOTro MaTepuania. 0e3 omuboK
yMCEHHA OOyyvaromuiics He IIPaKTUYECKHUX [Ipemnoxennsie OTtBeTwI1 Ha Bce
OTBEYaeT Ha BOIPOCHI 3a/1aHUM. PaKTUYECKUE JOTIOJTHUTEbHBIE
owera npu [Ipu oTBeTax Ha 3a/IaHUs] PELIEHBI C BOITIPOCHI.
JIOTIOJIHUTEIIbHBIX JIOTIOJIHUTEIIbHBIE HEOOJIBIINMHU
HABOJSIIIUX BOIPOCAaX BOIPOCHI OBLIO HETOYHOCTSIMH.
MIPEnoIaBaTeis. JOMYIIEHO MHOTO OtBerun Ha
HETOYHOCTEH. OOJBIIUHCTBO
JOTIOJTHUTEIbHBIX
BOIIPOCOB.
He moxer BpIOpath HcnbrTeiBaeT bes 3arpynHenuit IIpumensier
METOAUKY 3aTPyAHEHHS 110 BBIOMpAET TEOPETHUUECKUE 3HAHUS
BBITIOJTHEHUS 33/IaHUM. | BBIOOPY METOAMKHU CTaHJApTHYIO JUIS BBIOOpa METOAUKHU
Jomyckaet rpyobie BBITIOJTHEHUS METOAUKY BBITIOJIHCHHUS 3aJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHU S He nomyckaet omu6ox
BBITIOJIHCHUH 3a7aHuil, | Jlomyckaet ommoku 3aJaHul. MIPH BBITTOJIHEHU U
HapylLIaloIIKe JOTHKY | Tpu BeimoiaHeHnuu | Jlomyckaer ommOKku 3a/1aHUi.
pelieHus 3aay. 3aJlaHUi, HAPYILIEHUS | TIPU BHITIOJHEHUHN CamocTtosiTeTbHO
Jlenaet HEKOPPEKTHbBIE| JIOTMKU PELICHUS 3a/1aHUil, HEe aHAIU3UPYET
BBIBOJIBI. 3a/ay. HapylIaIne pe3yJbTaThl
BIIAJICHUE He mosxeT 060cHOBaTh HcnbiThiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HaBbIKAMH AITOPUTM 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBITIOJTHEHUS 3a/1aHui. | popmynupoBanueM | JlenaeT KoppekTHbIe [  00OCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
BBIBOJIOB. pe3ynbTaTam
UcnriTeiBaeT pelieHus 3a1a4n.
3arpyaHeHus npu | OGOCHOBBIBAET X011
000CHOBaHNH pereHus 3anay 6e3
anropuTMa 3aTpyAHEHUI.
BBITIOJTHEHUS
3aJ[aHUM.

OrneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS CPOPMHUPOBAHHOCTH KOMIIETCHIIUH, 3aKPEIICHHBIX 3a
JTUCIUILTAHOM, M TPEACTABISET COO00U cpeaHee apu(METHIECKOE OT BBICTABICHHBIX OIEHOK IO OTICIIBHBIM
pe3ynbratam o0yueHus (3HAHUS, YMEHUsI, BIAJICHUE HABBIKAMHU).

OrieHKa «OTIIMYHOY/ «3a4TCHO» BBICTABIISCTCS, €CITU CpelHee apu(PMEeTHIECKOe HAXOAUTCS B HHTEPBAIC
ot 4,5 o 5,0.

OrieHKa «XOPOIIOY»/«3a4TeHO» BBICTABIISAETCS, €CIIH CpeIHEee apu(PMETHISCKOS HaXOIUTCS B HHTEPBAJIC
oT 3,5 no 4,4.

Or1ieHKa «yIOBIECTBOPUTEITBHOY/ «3a4TEHOY» BBICTABIISIETCS, €CITH CpeHee apuPMETHISCKOE HaXOAUTCS B
uHTEpBajue ot 2,5 1o 3,4.

OneHka «HEYJOBIETBOPUTEIBHO» «HE 3aUTEHO» BBICTABIICTCSA, €CIH CpelaHee apuMeTHdecKoe
HaxoauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPUAIBLHO-TeXHUYECKOEe o0ecneyeHne JUCHUIIJIMHBI (MOAYJIs1)
8.1. [TepeyeHb OCHOBHOM M JIOMIOJIHUTEIBLHOM JTUTEPATYPhI, HEOOXOAMMOM JIsl OCBOSHUS JUCITUTUTNHBI (MOTYJISI )

KommuecTBo
IK3EMILIAPOB/3JIEKTP
OoHHBIIT agpec DbC

Ne ABTOp, HA3BaHHE, MECTO U3JAHUS, U3/1aTEIHCTBO, TO/ U3/IaHUS YIeOHOU U
/1 y4eOHO-METOIMYECKON JTUTEPATYPHI

OcHOBHASl JJUTEPATYPA

1 |MuxeeB M. A., Muxeesa 1. M., OcHossl Temnonepenayuu, M.: /[ bacrer, 2010 OBC

Heprorun B. B., Bacunses B. @., YﬂilmeBa B. M., Tenn01\i[accoo6MeH, CaHKT http://www.iprbooksh
2 |-IlerepOypr:  Cankrt-IleTepOyprcKuii  rocyaapCTBEHHBIH  apXHTEKTYPHO- 0p.ru/74378.html
crpoutenbublil yausepeurer, DbC ACB, 2016 ' '

3 Heprorun B. B., Bacuibe B. @., Yasmesa B. M., Temnomaccooomen, CIIO.,

2016 ObC

AnekcannpoB A. A., ApxapoB A. M., ApxapoB M. A., Adanacee B. H.,
bonpapenko B. JI., bopucos b. I1., /lemuxos K. E., )Kepnes A. A., VBamenko H.
A., Ucaes C. U., Koxunos U. A., Koznos H. I1., Kpacuukos B. B., Kpyrios M.
I'., Kpyros B. U., Kynpsisue B. M., Ky3nenos A. I'., Kyrenos A. M., JleonTseB
4 |A. U., Jleonuuk B. U., Manymun 3. A., Hukymua H. K., Ocunos M. U, 9bC
[TaBnuxun I'. I1., [TaBnosa U. b., [lerpaxuukuii I'. b., Iltactunun I1. 1., [1pu1aeB
A. M., CaBunoB M. lO., Cononun B. U., CypoBues U. I'., XBecrok B. U.,
[Iarpor B. U., [llumos B. B., llleBuy 0. A., lllymunos U. C., TerorexHuka,
Mockpa: MI'TY um, bavmana, 2017

Mupam A.O., IlaBnenko B.A., TEXHUYECKASA TEPMOJIWMHAMMUKA.

TEIIJIOMACCOOBMEH, Mocksa: ACB, 2017 ObC

Heprorun B. B., BacunseB B. ®@., Ynsamesa B. M., TemomaccooOmen, Cankt
6 |-IletepOypr:  Cankrt-IleTepOyprckuii  roCyIapCTBEHHBIH — apXHUTEKTYPHO- 9BbC
crpoutensHblii yHUBEepcuTeT, ObC ACB, 2016

7 Heprorun B. B, Bacunbe B. @., Yasmesa B. M., Temomaccooomen, CIIO.:

Jlanp, 2018 9bC
JlonoJHuTEIbHAS JIUTEPATYPA

1 |BacekoB E. T., Ceepunern I'. H., Tenmorexuuka, CII6., 2010 OBC

1 Heprorun B. B., Bacunbes B. @., Yasmesa B. M., TermmomaccooOMeH: 3a1aHus K 3BC

KOHTPOJbHBIM padoTam, CII6., 2015

Obyuaromuecs u3 ynciaa nHBaIU0B 1 ull ¢ OB3 obecnieunBaroTcs neyaTHBIMU U (WM ) 3JIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B (popMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM UX 3710POBBSI.

8.2. Ilepeuensr pecypcoB HMHPOPMALMOHHO-TEICKOMMYHHUKAIMOHHON cetu «HTepHET», HEOOXOIUMBIX IS
OCBOEHUS TUCUIUILITUHBI (MOTYJIs)

HaumenoBanue pecypca CeTu «I/IHTCpHCT» 3J’ICKTp0HHBII71 aZipec pecypca
TemmomacooGmen TT http_s://moodle.spbgasu.ru/course/wew.p
hp?id=600

8.3. Ilepeuennb coBpeMeHHBIX MPOPECCUOHATHHBIX 0a3 JaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue DIIEKTPOHHBIN aJpec pecypca

KomnbsrorepHsiii KJ1acc

Buptyanbsabie nabopatopHbie paboTh 1o TernoTexHuke CIT6TACY (ayx. 425)

Enuuelii  9MeKTpOHHBIH  pecypc  y4yeOHO-METOIUYECKOH  JIMTepaTypbl

CIIeTACY www.spbgasu.ru

Poccwuiickasi rocynapcTBeHHas OMOInoTeKa WwWw.rsl.ru




Hayunas AIEKTPOHHAS

Hayunas snektponnas 6ubmmoreka eLIBRARY.RU oubmorexa L IBRARY RU

3JICKTpOP'I'HO-61/I6JII/IOTe‘-IHa5I CHUCTEMAa  M3JaTEIbCTBA KoHcynpTanT https://www.studentlibrary.ru/
CTyJICHTa

DeKTpOHHO-0MOIMOTeYHast cucTeMa u3aarenbersa "IPRbooKS™ http://www.iprbookshop.ru/
DIeKTPOHHO-0MbIMoTeuHas cucreMa uznarenscrsa "FOPAUT" https://www.biblio-online.ru/
DeKTPOHHO-0MOIMoTeuHas crucreMa usaarenscrsa 'Jlans" https://e.lanbook.com/
DnektpoHHas oubnuorexa Upouc 64 PJEF/J://ntb.spbgasu.rulll’b|864l’_p
Cucrema nucranimonnoro ooyuenus CIT6GIACY Moodle https://moodle.spbgasu.ru/

8.4. IlepeyeHp WH(POPMAIMOHHBIX TEXHOJOTHA, HCHOJIB3yEMBIX MPU OCYIIECTBICHUU 00pa30BaTEIBHOTO
mporiecca 1O JUCHUIUIMHE, BKJIIOYas IepeYeHb JIMIEH3MOHHOTO M CBOOOJHO PaclpoOCTPaHsIEMOro
MPOrPaMMHOTO O0eCTICUeHUs

Crnoco0 pacrpocTpaHeHus
HaumenoBanue (JTMTIIEH3MOHHOE WIIH  CBOOOIHO
pacrpocTpaHsiemMoe)

HoroBop Ne 132009689201 ot
18.12.2020r [Iporpammuble
npoayKkTel Maiikpocodt, goroBop No
Microsoft Windows 10 Pro 132009689201 or 18.12.2020 ¢ AO
"Co¢rJlaita Tpeia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammubIe
npoaykThl Maiikpocodt, goroBop No
Microsoft Office 2016 132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Horosop Ne /132009689201 or
18.12.2020r IIporpammHbIe
npoaykTel MalikpocodT, goroop Ne
Microsoft Project 2016 132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TEXHUUYECKOE 00€CTICUeHNUE TUCITUTIITUHBI
CaeJnieHust 00 OCHANIEHHOCTH Y4eOHBIX ayIMTOPUIN M OMEIICHHUH I CAMOCTOSITEIbHON pabOThI

HaunmenoBanue y4eOHBIX ayauTOpHil ¥ moMerieHuii|  OcCHalEeHHOCTh 000pYIOBaHUEM M TEXHUYECKUMU
JUTSL CAMOCTOSITENIbHON pabOThI cpelcTBaMu O0yueHus

[Tomemnienue At caMOCTOSATENbHON padOThI (UM TATIBHBIH
3an oubmumoreku, aya. 217): [IK-23 wr., B T.4. lmt.- [IK
mis g ¢ OB3  (cuctemHbli  OJIOK, MOHHUTOD,
25. TlomeneHus Uit CaMOCTOSITENIEHON PabOTHI KJIaBUaTypa, MBIlIb) C TOJAKIIOYEHHEM K CeTH
«MHTEpHETY M 00ECIIeYeHNEM JIOCTYIa B JIEKTPOHHYIO
nHpopMalMoHHO-00pa3oBarenbHyto cpeny CIIOIACY.
I10O Microsoft Windows 10, Microsoft Office 2016




25. VYyeOHble ayaUTOpPUM Ui TPOBENCHUS
JICKIIMOHHBIX 3aHATHN

Kommext MYJIbTUMEIUINHOTO 000pyI0BaHUS
(mepcoHanbHBIN KOMIIBIOTED, MYJIbTUME UM HBINA
MPOEKTOpP, JKpaH, ayAHO-CHUCTeMa), JOCKa, OJKpaH,
KOMIUIEKT ~ Y4eOHOH  MeOenu, MOJKIIOYEHHE K
komnbtorepHoi cetu CII6I'ACY. Brixoa B UHTEpHET.

25. VYdeOHble ayAWTOPUU JJIs  TMPOBEICHUS
MPaKTUYECKUX 3aHATHH, KYPCOBOT'O
MIPOCKTUPOBAHUS (BBITIOJHEHUS KYpPCOBBIX padoT),
TPYNIOBBIX W WHJWBHUAYAJIbHBIX KOHCYJIbTALIUM,
TEKYIIEro KOHTPOJISI ¥ IPOMEKYTOYHOM aTTeCTallUH

Komruiekr MYJIBTUMEAUHHOTO 00opy0BaHuUs
(mepcoHanbHBIN KOMIIBIOTED, MYJIbTUMEIUMHBINA
IPOEKTOP, 3KpaH, ayJuo-CUCTeMa), JOCKa, KOMIUIEKT
yueOHOW Mebenu, MOAKIIOUEHNE K KOMIIBIOTEPHON CETH
CII6I'ACY, Beixon B MHTEpHET.




Haxmonneiii  mukpomanomerp ~ MMH-2400(5)-1.0;  HaknouHsblit
MHKPOMaHOMETP MMH; KomnencanmonHsbIit MHKPOMaHOMETP
«Ackanusy; Karatepmomerp; ['modrepmomerp; Ilcuxpomerp «Accmanay;
bapomerp; Cexynmomep; [TneBmomeTpuueckas TpyoOka; JlaGopaTtopHsrii
CTCHJT «APPOJUHAMHYECKHE HWCIBITAHUS KAaHAJIBHBIX BEHTHISATOPOB RS
125 Ly»; Koopmunartauk; deimmammuaa — VF-1; Taxomerp — TY10-P;
Anemomerp  nu¢posoit; PagmanpHpiii  BenTmwisTOp OB 3,15;
JlaGoparopuslii cren «McnblTanue HarpeBaTelnbHBIX MpuOopoB»; Hacoc
«Wilo»; bak mms Boabl; Bentwne D 15; BamaHcupoBOuHBIN KiiamaH
MSV-C D15; ITee3omerp; Bentunsatop paauansueii Bl 4-70; BoasHoi
cuetunk CI'-15; Tepmomerp nmdpoBoii; Mepnas upucoBast nuadparma
IRIS 160; Crenn «IIyHKTBI penynupoBaHHs Tas3a», «YCTPOUCTBO
perynaropa  npasineHuss  rasa";  Crenn  «/leranu  IpOTOYHOrO
BOJIOHArpeBaTEIIS; Crenp «BuyTtpumomoBoe ra3zoBoe
obopynoBanue»;Crenn  «BHyTpumomoBoe Tra3oBoe  000pyIOBaHUEY,
«YcTpoiicTBO OBITOBBIX TeruioreHeparopoBy; Crenn «BHyTpuaomoBoe
ra3oBoe 000pyaOBaHHE», «YCTPONCTBO MPOTOYHBIX BOJOHATPEBATEIICH;
Creng «BHyTpuI0MOBOE ra30Bo€ 000PYI0BaHKEY, «Y CTPONHCTBO ra30BBIX

TLTUTY;

Crenn «BuyTtpumomoBoe Tra3oBoe 00OpyAoOBaHUE», «YCTPOWCTBO
25. VYyebnas nabopaTopusi|BHYTPEHHETO Ta30MpoBOa», YUeT pacxoia razay, «Cucrema KOHTPOJsS
TemnorazocHabxeHust u[3arazoBanHoctu B nomenieHun»; Crena «l3myyaromiye TOpenKm;
BEHTHWISILIAMN: Crennpbl «YCTPOMCTBO T'a30BBIX CUETUUKOBY, «Y CTPOMCTBO M3ITydaromen
2-1 KpacHoapmelickast yn. Aya:|razoBoid ropenku», «lopenku OBITOBBIX Tra30BbIX MIUT», CTeH]
137, 341, 427 «M30sI111s1 CTATBHBIX Ta30IIPOBOIOBY

Crenn «Konaencanmonuelii rasoselii koren Rendamax R30»; Crenn
«JIEMEHTHI U JEeTaU MOJIUITUICHOBBIX ra30IPOBOJIOBY

Maker IIBI'Y; I'openka EM-3E; IIPJII" -10; BIII'-9; AnanuzaTtop rasa
AXTII; MemOpannblii rTa3oBblii cueTuyuk U-00Opa3Hble MaHOMETPHI;
[TonnaskoBbiit poramerp PC-5; BoiToBO# cuerumk rasza; JlaGopaTopHslii
CTeHJ «ABTOHOMHAsI aBTOMAaTHU3UpOBaHHAs cUcTema oToruieHus» JIb-
160.015.01; JIabopaTopHblii cTeHA «ABTOMATU3UPOBAaHHAsI KOTEJIbHAS Ha
KUJIKOM M razoobpasHom TorumBe» DJIb- 160.014.01; JlabopaTopHbrit
crens «I[IpuOopel ydera TEmIOBOM HHEPrUHM U TeIUIOHOCUTEIs» AO
«B3nér»

Tennosuzop testo 890; TernoBuzop testo 865; MHorodyHKIIMOHAIBHBIN
M3MEpUTENBbHBIN mpuodop testo 435-4

Komnakrtebii Tepmoanemomerp testo 425; Tepmorurpomerp s
JOJITOCpovYHOU padotel testo 625; WudpakpacHbiii Tepmomerp testo
830-T1 c¢ nazepupiM 1eneykaszareneM (ontuka 10:1); KommakTHbIii
aHEeMOMETp ¢ Kpbuib4yaTkoi, testo 416; Taxomerp testo 470; KapmanHbrid
aHEeMOMETp C KpbUIBYAaTKOH U CEHCOpOM BIaxHocTH, testo 410-2;
Juddepenunansubiii ManomeTp testo 512, ot 0 go 2 rlla; 'azoananuzarop
testo 310 ¢ nmpunTepom; Brnaromep npeBecuHbl U cTpoiiMaTepuanos testo
616; Manometp nuddepenmansabiii mudposoit JMII- 01M

I[J'IH WHBAJIMJO0B U JIUII C OB3 obOecneunBaroTCs CIICHUAJIBHBIC YCIIOBUSA IJIA IMOJTYYCHUA 06pa30BaH1/1;1 B
COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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