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1.Padoyas mnporpamma aucuumiuHbl b1.b.23 «Temnorexuuka» pias
O0akajaBpuaTa HanpapjeHusi moaroroBku 23.03.03 Dkcmiyaranusi TPAHCIOPTHO-
TEXHOJIOTHYECKUX MAIIUH U KOMILIEKCOB, NPO(UJIb NOATOTOBKH «ABTOMOOMJIN U
aBTOMOOMJIbHOE X0351iICTBOY.

2.Ilepedyenb MUIAHMPYeMbIX Ppe3yJbTATOB O00y4YeHHMs 10 JAUCHUILIHHE,
COOTHECEHHBIX ¢ IUIAHUPYEMbIMH pe3yJbTaTaMH OCBOeHHsI 00pa30BaTeIbHOM
NPOrpamMmbl

2.1. HeJsb u 3a1a4u U3y4YeHHUS JUCHHUILIMHBI (MOZYJIs1)

IHenv oucyunaunvl (Mooyna):
— ®opmupoBaHue Yy CTYIEHTOB OOIIMX HAyYHO-METOJAMYECKHMX W HHXKEHEPHO-
MPAaKTUYCCKUX HABBIKOB B OCBOCHMH 3aKOHOB MaTEpHAIBLHOTO MHpa H (HU3UKO-
XUMHYECKHX IPOIIECCOB IPeoOpa30BaHMs U MEepepaclpe/IeICHUs BEIIeCTBAa U SHEPTUU B
COBPEMEHHBIX TEXHOJIOTHUUECKUX CUCTEMAaX U TEXHUYECKUX YCTPOMCTBAX.

Yueonwie 3a0auu oucyunaunvt (modyna):
— MW3yuenue ¢Qusnyeckold mNpUPOABI OCHOBHBIX MapaMETPUUYECKUX XaPAKTEPUCTHUK
TEIJIOBBIX TMPOIIECCOB B TEPMOJMHAMHYECKUX CHUCTEMaX HM WX BIUSHHE Ha
¢ dexTuBHOCTL pabouero mpolecca ¢ IEJNbI MPAKTUYECKOrO0 MCIOJIb30BaHUS B
WHXXEHEPHBIX pacueTrax;

— O3HAaKOMJIEHHE C CHCTEMAMM THUIMYHBIX TEIUIOTEXHHUYECKUX CHUCTEM U TEXHUYECKUX
YCTPOMCTB, UCIIOJIb3YIOUIUX MPEBPAIEHNE PAa3IUYHbIX BUJOB DHEPTUU APYT B APYTa;

— OcBoeHHME  OCHOBHBIX  METOJIOB  HHXXCHEPHO-TEXHOJOTHMYECKUX  pPACUETOB
TEPMOJMHAMUYECKUX  TapaMEeTPOB M  XapaKTePUCTHK  COBPEMEHHBIX  THUIIOB
TEPMOJIMHAMUYECKUX CHUCTEM U TEIJIOTEXHUYECKUX YCTPONCTB M DHEPreTHUECKHUX
YCTaHOBOK;

— O3HakoOMJICHHE C OCHOBAMM TEIUIONEpeNayd U TeIIo0OOMEHa B MaTepUajbHBIX U
TEXHOJIOTMYECKUX CHUCTEMAX.

2.2. [liianupyeMsble pe3yabTaThl 0CBOCHUS AMCUHUILIMHBI

[Ipouecc wusydenus aucuumuinHbl bl.b.23  «TemnorexHuka»  HalpaBjieH Ha
(dbopMUpOBaHHE CIAEAYIOIUX KOMIIETEHIIUMI:
OIIK-3 - TOTOBHOCTBIO TPHUMEHITh CHUCTEMY  (yHIAMEHTANbHBIX  3HAHUU
(MaTeMaTUYECKUX, €CTECTBEHHOHAYYHBIX, WH)KEHEPHbIX W OSKOHOMMYECKHX) s
uAeHTHPUKAIMY, (OPMYIMPOBAHHUS M PEIICHUS TEXHHUYECKMX W TEXHOJIOTHMYECKUX
po0JIeM FKCILTyaTalli TPAHCIIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMIUIEKCOB

B PE3yabTaTC U3YUYCHUA AUCHUIIIMHBI CTYACHT JOJIKCH:!

3HaTh:

— OCHOBBI TEXHUYCCKOH u XUMHUYCCKOH TEPMOJIMHAMUKH, CYIIHOCTb
TepMOJMHAMUYECKMX  (PYHKIMH W  TapaMeTpoB,  OCHOBHBIX  3aKOHOB
TEPMOJUHAMUKHU;
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— OCHOBHBIE THUIbI UJICAIBHBIX TEIJIOBBIX TEPMOJMHAMUYECKHUX MPOLECCOB, LHUKIOB
KapHo u ux napameTrpuyeckue XxapakTepuCTHKY;

— NPUHLUIHUAIbHBIE XapaKTEPUCTUKU HauOojiee TUNUYHBIX HJICATBbHBIX TETUIOBBIX
IIPOLECCOB U TEPMOJIUHAMUYECKUX IUKIIOB;

— OCHOBBI MAaTE€MaTHUYECKOT0 TEIUIOTEXHUYECKOTO pacuera M MaTeMaTUYeCKOro
MOJICJIUPOBAHUSI OCHOBHBIX  HMJCAJIbHBIX TEPMOJWHAMUYECKUX IMPOLECCOB B
COBPEMEHHBIX TEIUIOBBIX CUCTEMAaX U TEXHUYECKUX YCTPOMCTBAX.

YMmerThb:

— AHanu3upoBaTh U JeiaTh BBIBOJBI O (PU3UKO-XMMUYECKUX U TEPMOJAMHAMUYECKUX
3aKOHOMEPHOCTSIX TEIUJIOBBIX IPOIIECCOB M IMKJIOB B 3aBUCHUMOCTH OT WX
COYETaHUA U MPUHITUITHAIBHBIX 0COOCHHOCTEH;

— IIpaBunbHO  onleHMBaTh 3G (YEKTUBHOCTH TEPMOJWHAMUYECKOTO IHKIA U
ONpEACNSITh IyTH  COBEPIICHCTBOBAHMS  CIIOCOOOB  €ro  MPaKTHUYECKOTO
WCMOJIb30BaHUS B MPAKTUYECKUX 1ETIAX.

Baangern:

— METOJIMKaMHU TIPOBEICHHSI HEOOXOJUMBIX WHKEHEPHBIX (U3UKO-XUMHYECKUX,
TEPMOJMHAMUYECKMX W TEXHUYECKHUE PACUYETOB TEIUIOBBIX IIPOILIECCOB C
AJIEMEHTaMU WX ONTHUMU3AIMK U MUHUMH3AIUUA MPUMEHUTEIBHO K MOTPEOHOCTIM
peanbHON MPOU3BOACTBEHHON MPAKTUKU;

— * METOJMKAMH TPUMEHEHHS OCHOBHBIX (DU3WYECKUX 3aKOHOB THAPOCTATUKU U
TUJIPOJUHAMUKY MPU TPOECKTUPOBAHUHU THIPABIUYECKHUX CHCTEM.

3. MecTo aucuuiuiaibl B ctpykrype OIIOIL

Hucnummuaa b1.65.23 «TenmmoTexHuka» OTHOCHTCS K JUCIUILIIMHAM 0a30BOM YacTH

y4eOHOTO TIJIaHa.

4. O0beM IMCHUIIMHBI (MOTYJIs1)
(B 3a4ETHBIX SAMHUIIAX C YKA3aHUEM KOJIMYECTBA aKaJEMUICCKUX MU aCTPOHOMHUYECKUX
9acoB, BBIJICJICHHBIX HAa KOHTAKTHYIO pa0bOTy OOydYaroIIMXcs ¢ MpernojaBareiaeM (1o
BUJIaM Y4E€OHBIX 3aHATHI) U HA CAMOCTOSITEIIbHYIO pab0Ty 00yJaronuxcs)

KoHTaKTHBIE Yachl
Obmree KOJI-BO KonTtpons
Cemectp KOJI-BO 3ad. 126.3| P2 cem. Cp (Bpemst Ha
4acoB €INHHUI] Beero | sex an. |73 san. 3 KOHTPOJIb)
3 108 3 38 18| 8 | 12 70 3a
Htoro mo OPO 108 3 38 18| 8 | 12 70

5. ConepxkaHue IUCHUILIMHBI (MOAyJsi) (CTPYKTYpPHPOBAaHHOEe IO TeMaM
(pa3genaM) ¢ yKa3aHHeM OTBEJICHHOI0 HA HHUX KOJHYECTBA aAKaAEMHUYECKHMX WJIH
ACTPOHOMMYECKHUX YACOB M BUIOB YUEOHBIX 3aAHATHH)

KomuuecTBo yacos
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HaunmenoBanue tem ouHas popma 3a04Has hopma Popma
(paszmenos, moxynei) | 2 = TERYIIETo
JIE7I0B, MOIYJIEH = =
p > Y- 5 B TOM, HCJIE 5 B TOM, UCIIe KOHTPOITS
A a1 [na6| op |cem| M3 | CP| @ | n |ma6| mp |cem| U3 | CP
1 213|4|5|6|7|8|9|10(11|12|13]|14]15 16
Tema
BBenenue B
JUCLUUILIAHY. .
9 2 1 6 TECTOBBIU
OCHOBHBIE ITOHATHS U KOHTPOITS
ONpENENCHUA.
[TepBbiii 3aK0H naGoparopHas
TCPMOJVHAMUKH. paborta, 3amura
13| 2 2 1 8 oTdeTa;
MPaKTUYECKOe
3aJlaHuC
Br op Oif 3aKOH nabopaTopHas
paborta, 3amura
TCPMOJUHAMUKHU. 13 2 2 1 8 oTYera;
npaKTqucxoe
3aJaHHue
TepMorHAMUYECKHE naGopatopas
paborta, 3amura
IIPpOLECCHhI. 12 2 1 1 8 oTyera;
npaKTqucxoe
3aJaHHue
TepMmoauHaMuKa mabopatopHast
OTOKa paborta, 3amura
) 13 2 1 2 8 OTYeTa;
npaKTqucxoe
3aJaHHue
TepMmoarHaMuUeCcKue -
IIHUKJIbI. KOHTPOJIb;
12 2 2 8 IIPAaKTUIECKOE
3agaHUC
TennonpoBOgHOCTD. TeCTORBIIL
KOHTPOJIb,
12 2 2 8 IIPAaKTUIECKOE
3agaHUC
KonBekTnBHBIN naboparopHast
TEILUIOOOMEH. paGota, 3amuTa
Kpurepuu momodusi. 12121111 8 oraers
IMPAKTUYCCKOE
3alaHUuC
TennoBoe n3mydeHue. naGopartopias
paborta, 3amura
12 2 1 1 8 oTyeTa;
NpaKTUYECKOe
3alaHUC
Bcero yacos 3a
1081 18 | 8 | 12 70
3 cemecTp
dopma poMex.
P p 3aueTr
KOHTPOJIA
Bcero uacos
1081 18| 8 | 12 70
JUCIUIIJIMHE

9aCOB Ha KOHTPOJIb

5. 1. TemaTnuyeckui NJIaH JeKIUH
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Ne nexng

Tema 3aHsaTHA U BOIIPOCHI JICKIIMH

®dopma nposeH
JICHUSA
(axTuB.,

KomuuectBO
4acoB

UHTEpaK.)

OP0O | 3d0

=

Brenenne B qucuumimay. OCHOBHBIE TOHATHS U
OnpeIeTCHUS.

OcHosHble 80npoChi:

1. BBenenmne.

2. TepmonnHaMuueckas CUCTEMA.

3. ITapameTpbl COCTOSIHUSI.

4. YpaBHEHHE COCTOSIHUA U TEPMOIUHAMUYECKUI
nporecc.

AKT.

2

ITepBb1it 3aKOH TEPMOIUHAMUKH.
OcHosHble 80npOChHi:

1. Ternora u pabora.

2. BHyTpeHHsIsl SHEprusl.

3. IlepBbIil 3aKOH TEPMOANHAMHUKHU.

4. TennoemMKOCTb rasa.

5. YHuBepcanbHOE YpaBHEHUE COCTOSIHUS
HJICAUIBHOTO rasa.

6. CMech ueanbHbIX ra30B.

AKT.

BTopoi1 3aK0H TEpMOAMHAMUKMU.
OcHosHble 80npOChi:

1. OCHOBHBIE MTOJ0KEHUS BTOPOTO 3aKOHA
TEPMOJINHAMUKH.

2. DHTpOMHSL.

3. Iuki u Teopembr KapHo.

AKT.

TepmoanMHaMHUUECKHE ITPOLIECCHI.
OcHoénbie 6onpocuwi:

1. MeTon uccrienoBanusi T/11 POIECCOB.
2. MBonpo1ecchl HacalbHOro rasa.

3. IlonutponHbIi Ipouecc.

AKT.

TepmoarHaMuKa MOTOKA.

OcHosHble 80npOCHi:

1. TlepBbIil 3aKOH TEPMOAMHAMUKH JIJISI TIOTOKA.
2. Kputnueckoe nasienue u ckopocts. Corio
3. JIpoccenupoBaHue.

AKT.

TepMoanHaMuyeCcKre UKITBL.
OcHognobie 6onpocwi:
1. Hukier napoTypOuHHBIX ycTaHOBOK (IITVY).

6

AKT.
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2. I{ukiibl ABUTATENICd BHYTPEHHETO CTOPAHUS
3. Huxkiel ra3oTypOUHHBIX ycTaHoBOK (I'TY).

TermmonpoBoHOCTb.

OcHogHble 80npocyl:

1. TemnepaTtypHoe noJie. YpaBHEHUE
TEIJIONPOBOJHOCTH.

2. CrauuoHapHas TEIJIOMPOBOIHOCTh YEPE3
IJIOCKYIO CTEHKY.

3. TennmooTtaaya MEXY )KUAKOCTBIO U CTEHKOM.
4. CrauuoHapHas TEIJIOMPOBOJIHOCTh YEPE3
HWJIMHIPUYECKYIO CTCHKY.

5. CrauroHapHas TEIJI0NPOBOJHOCTb YEPE3
LIapOBYIO CTEHKY.

AKT.

KonBekTuBHbIN TemioooMeH. Kputepuu mogoous.

OcHogHble 80npocyl:

1. ®akTopbl, BIUAIONIAE HA KOHBEKTHUBHBIN
TEIIJIO0OMECH.

2. 3axoH Hrerorona-Puxmana.

3. Kparkue cBeneHus U3 Teopuu noaoousi.

4. TeruooTnaya npu NomnepeyHoM o0TeKaHuu TpyoO.

AKT.

TennoBoe u3rydeHue.

OcHogHble 80npoCyl:

1. OOuue cBeeHUs O TEIIOBOM U3JIyYEHUHU.
2. OCHOBHBIE 3aKOHBI TEIJIOBOT'O U3TyUYECHHUSI.
3. BzaumHoe o6i1yueHue Tel.

AKT.

HUTtoro

18

5. 2. TeMbl NpaKTHYECKUX 3aAHATHI

Ne 3ausaTus

HaunmenoBanue MMPaKTUYCCKOI'O 3aHATHUA

dopma npose-
JIeHUs
(axTuB.,

KomnnuecTBO

qacCcoOB

UHTEpaK. )

O0DO

3®0

=

Brenenue B qucrutinay. OCHOBHBIC TTOHSTHS U
OTIpeICTICHUSI.

AKT.

1

IIepBb1i 3aKOH TEPMOJIUHAMUKH.

AKT.

BTopoli 3aKk0H TepMOJIMHAMUKH.

AKT.

TepMOIMHAMUYECKHUE MTPOLIECCHI.

AKT.

TepMoarHaMHUKa TOTOKA.

AKT.

TepMOI[I/IHaMI/I‘IeCKI/Ie ITHKIJIBI.

AKT.

N{o|afrw|N

TermonpoBoIHOCTE.

AKT.

NININIFPFP|F-
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8. |KonBekTuBHbIN Temiooomen. Kputepun moaoous. AKT. 1
9. |TermmoBoe u3nyueHuUe. AKT. 1

Hroro 12

5. 3. TeMbl ceMMHAPCKHUX 3aHATHH
(HE IpeJyCMOTPEHbI y4eOHbBIM IIIAHOM)
5. 4. IlepedeHb 1a00paTOPHBIX PadoT
= dopma npoBe-
E pMa Tp KonuyecTso
o JCHUA

= Tema nabopaTopHO pabOTHI 4acoB
» (akTuB.,
S UHTEPAK.)
=~ 020 | 300
1. |IlepBblii 3aKOH TEPMOJUHAMUKH. AKT. 2
2. |BTopoii 3aKOH TepMOANHAMUKH. AKT. 2
3. |TepMoamHaMuyeCKHe MPOIECCHI. AKT. 1
4. |TepMoauHaMHKa IMOTOKA. AKT. 1
5. |KouBexTuBHbIN TerooOMen. Kputepuu nompobusi. AKT. 1
6. |TemnoBoe U3IyUYeHUE. AKT. 1

Hroro 8

5. 5. TeMbl HHAMBUAYAJIBHBIX 3aAHATHI

(He MmpeyCMOTPEHO y4eOHBIM TIITAHOM)

6. IlepeueHb yueOHO-MeTOANYECKOI0 00eCIeYeHUs ISl CAMOCTOSITEIbHOM padoThI
00y4aouuXcs Mo JUCHUIINHE (MOAYJIIO)

CamocTosiTenbHast paboTa Mo JaHHOW TUCHUIUIMHE BKJIIOYAET Takue (GOopMbl pabOTHI
Kak: paboTa ¢ 6a30BbIM KOHCIIEKTOM; ITOATOTOBKA K TECTOBOMY KOHTPOJIIO; MOATOTOBKA K
MPAKTUYECKOMY  3aHATHIO; padoTa C  JIUTEpaTypod, uTEeHUe
JUTEpaTypbl;, HalWCaHUE KOHCIEKTa; JiaboparopHas paboTa, IOJArOTOBKA OTYETa;

JIOTIOJTHUTEIHLHOM

6.1. Coaep:xaHue caMOCTOATEIbHOI PadOTHI CTYICHTOB 10 JUCHHUILINHE (MOYJII0)

Ne

HaumenoBaHue TeM 1 BOIPOCHI, BHIHOCUMBIE HA
CaMOCTOSITENIbHYIO padoTy

®dopma CP

Koi-Bo yacos

OPO | 3®0
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BBenenue B qucuuiinay. OCHOBHBIC MOHATHS U
OIpEeICIICHHSI.

MOJTrOTOBKA K
TECTOBOMY
KOHTPOJIIO;

HOATOTOBKA K

MPAaKTUIECKOMY
3aHATHIO; paboTa
C JIUTEpaTypoH,
YTCHUE
JOTMOJTHUTENIBHO
I IUTEpATypHI;
HaINCaHUe
KOHCIIEKTa

IIepBbIil 3aKOH TEPMOJUHAMUKHU.

nabopaTopHas
pabora,
MOATOTOBKA
0TYeTa;
MOATOTOBKA K
MPaKTHIECKOMY
3aHATHIO; paboTa
C JIUTEepaTypou,
YTEHHE
JIOTIOJTHUTENIEHO
1 TUTEPATYpHI;
HanucaHue
KOHCIIEKTa,;
MOJITOTOBKA K
TECTOBOMY
KOHTPOJIIO

BTopoli 3aKk0H TepMOJIMHAMUKH.

nabopaTopHas
pabora,
MOATOTOBKA
0TYeTa;
MOATOTOBKA K
MPaKTHIECKOMY
3aHATHIO; paboTa
C JIUTEepaTypoH,
YTEeHHE
JIOTIOJTHUTENIEHO
I TUTEpaTyphl;
HaIVCaHNe
KOHCIIEKTa,;
MOJITOTOBKA K
TECTOBOMY
KOHTPOJIIO
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TepMOIMHAMUYECKHUE MTPOLIECCHI.

naboparopHas
pabora,
MOATOTOBKA
OTYeTa;
MOATOTOBKA K
MPaKTHIECKOMY
3aHATHIO; paboTa
C JINTEPATYypOii,
YTEHHE
JIOTIOJTHUTEIIEHO
1 IUTEPATYPHI;
HalMCcaHue
KOHCIIEKTa,;
MOJTrOTOBKa K
TECTOBOMY
KOHTPOJIIO

TepmoauHaMuka IoToOKa.

nabopaTopHas
pabora,
MOATOTOBKA
0TYeTa;
MOATOTOBKA K
MPaKTHIECKOMY
3aHATHIO; paboTa
C JIUTEepaTypou,
YTEHHE
JIOTIOJTHUTENIEHO
W IuTepaTyphl;
HanvcaHue
KOHCIIEKTa;
MOJITOTOBKA K
TECTOBOMY
KOHTPOJIIO;

TepMOI[I/IHaMI/ILIeCKI/Ie IIHKIJIBI.

10

; TOJITOTOBKA K
MIPAaKTHIECKOMY
3aHATHIO; paboTa
C JIUTEepaTypoH,
YTEHUE
JIOTIOJTHUTENIEHO
I TUTEpaTyphl;
HaIVCaHue
KOHCIIEKTa;
MOJITOTOBKA K
TECTOBOMY
KOHTPOJIIO
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TermmonpoBoHOCTb. TOATOTOBKA K
TECTOBOMY

KOHTPOJIIO;
MOJIrOTOBKA K
IPaKTHIECKOMY
3aHATHIO; paboTa
C JIUTEpaTypoH,

YTEHUE 8
JOIIOJIHATENIEHO
I IUTEpaTyphl;
HallACAHHUE
KOHCIIEKTa

KonpektusHbi TemnoooMen. Kpurepuu nogo0us. | 71adoparopuas
pabora,

HOArOTOBKA
OTYETa;
HOATOTOBKA K
MPaKTUIECKOMY
3aHATHIO; paboTa
C JINTEPATYypPOii,
YTeHUE
JOIOJIHUTENILHO 8
I TUTEpaTypsl;
HalucaHue
KOHCIIEKTa;
HOATOTOBKA K
TECTOBOMY
KOHTPOJIO

TeruioBoe usirydenue. naGoparopHas
pabora,

MOATOTOBKA
OTYETa;
MOATOTOBKA K
MIPAaKTHIECKOMY
3aHATHIO; paboTa
C JINTEPATYPOIL,

YTEHUE 8
JIOTIOJTHUTENILHO
I TUTEpaTyphl;
MOJITOTOBKA K
TECTOBOMY
KOHTPOJIIO

Hroro 70

7. @OH/I OLIEHOYHBIX CPECTB JJIfl IPOBeIeHUS MPOMEKYTOUYHOM ATTeCTAlNH
00y4arouuxcs no JUCHUIJINHE (MOAYJIIO0)
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7.1. IlepeyeHb KOMIIETEHUMH € YKa3aHUEM 3TanoB uxX (JOpMHPOBAHUS B IpoLecce

0CBOEHHsI 00pPa30BaTeIbHOI MPOrPaMMbI

Jeckpun
TOPBI

Kommiereninn

OneHoYHbIE
cpeacTBa

OIIK-3

3HaThb

OCHOBBI TEXHUYECKOW U XUMUYECKOU TEPMOIUHAMUKH,
CYILLIHOCTh TEPMOJIMHAMHYECKUX (PYHKIUN U TapaMeTpoB,
OCHOBHBIX 3aKOHOB TEPMOJANHAMHKH; OCHOBHBIE THIIbI
WJICAJIbHBIX TEIJIOBBIX TEPMOJIUHAMUYECKUX MPOLIECCOB,
nukiI0B KapHO 1 BX nmapaMeTpruuecKue XapaKTEePUCTUKH;
NPUHUHUIIAATIBHBIE XapaKTEePUCTUKN HanboJiee TUTNYHBIX
UJICAIbHBIX TEIJIOBBIX IIPOLIECCOB U TEPMOANHAMUAYECKUX
LIUKJIOB; OCHOBBI MATEMATUYECKOTO TEMJIOTEXHUUECKOTO
pacdeTra ¥ MaTEMAaTUYECKOTI0 MOAEIUPOBAHUSA OCHOBHBIX
UJICAIbHBIX TEPMOJUHAMHUYECKUX IIPOLECCOB B
COBPEMEHHBIX TEIUIOBBIX CUCTEMAX U TEXHUYECKUX
YCTPOMCTBAX.

IMPAKTUYICCKOC
3aJaHHUC

YMmerTn

AHaJII/ISI/IpOBaTB 1 ACJ1aTb BBIBOJBI O (I)I/IBI/IKO-XI/IMI/I‘ICCKI/IX )51

TEPMOJIMHAMUYECKUX 3aKOHOMEPHOCTSIX TETLIOBBIX
MIPOIIECCOB U IMKJIOB B 3aBUCHMOCTH OT UX COUYETaHUS U
MPUHIUIIHATIEHBIX 0cOOeHHOCTEH; [IpaBMIbHO OIIEHUBATH
3¢ (HEKTUBHOCTH TEPMOIMHAMHYECKOTO ITUKIIA U
OTIPENIETISATh TyTH COBEPIIEHCTBOBAHMS CTIOCOOOB €0
MPAKTUYECKOTO UCTIOIB30BAHMS B TPAKTUYECKUX TETIAX.

naboparopHas
pabora, 3amura
OTYeTa; TECTOBBIN
KOHTPOJIb

Baanern

MCTOJHMKaMH IIPOBCACHUA HCO6XOI[I/IMBIX HHXXCHCPHBIX

(bl/ISI/IKO-XI/IMI/I‘-IeCKI/IX, TEPMOIMHAMHUYCCKHUX U TCXHUYCCKHC

pacyeTOB TEIUIOBBIX MPOLECCOB C AIEMEHTAMU UX
ONTUMHU3ALUUA U MUHUMU3ALUHA IPUMEHUTEIIBHO K
NOTPEOHOCTSIM peaibHON MPOU3BOJICTBEHHON MPAKTUKH; ®

MCTOAHNKAMH1 IIPUMCHCHHA OCHOBHBIX (bHSPI‘IeCKI/IX 3aKOHOB

TUAPOCTATUKH U THAPOJUHAMUKH MPU IPOCKTUPOBAHUU
TUJPABINYECKUX CUCTEM.

3a4€T

12
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7.2. Onucanue noxKasarejied 1 KpUuTeprueB OLCHMBAHUSA KOMIIETCHIUI HA
Pa3JIM4YHBbIX 3Tanax ux (OPpMHUPOBAHNS, ONIMCAHUE HIKAJ OLCHUBAHUSA

YpoBHU CHOPMUPOBAHHOCTA KOMIIETEHIIUU

OueHouHbIE
cpesicTBa KomnerentHoCTh BbazoBeiit ypoBenb | JlocTaTouHbIN yPOBEHD Bricokwuit ypoBeHb
HeC(l)OpMI/IpOBaHa KOMIIECTCHTHOCTHU KOMIICTCHTHOCTHU KOMIIECTCHTHOCTH
TECTOBBIN KOHTPOJIb |5 U MEHEE 6 u O6onee 6 u 6onee 6 u 6osee
MPaBUIIBHBIX MPaBUIIBHBIX MPaBUIIBHBIX MIPaBUIIBHBIX
OTBETOB (HE OTBETOB - 3aUTE€HO |OTBETOB - 3aYTEHO |OTBETOB - 3aUYTEHO
3a4TEHO)
IIPaKTUYECKOE Marepuan He Marepuain cinabo [Marepuan Marepuain cTpyk-
3a/laHue CTPYKTYpUPOBaH, |CTPYKTYPUPOBaH, |CTPYKTypUpOBaH, |TypUpOBaH,
HE Y4YTEHa CBSI3aH C paHee odopmieH o(opMIIEH CcO-
cnenupuKu W3Y4YECHHBIM, HE COTJIaCHO IJIACHO
po0JIEMBI. BBIJICJICHBI TpeOOBaHUSIM, TpeOOBaHUSIM.
CYILIECTBEHHBIE 0J/IHAKO €CTh
MIPU3HAKH TIPO- HECYIIECTBEHHBIC
0JIEMBL. HEIOCTATKHU.
nabopaTopHas Brinonneno BrinonxeHno He Brimonaeno 51 - |BeimmonHeHo Ooree

paboTa, 3anura

IIPpaBUJIbHO MCHEC

menee 50%

89%

90% TeopeTuueckoi

oTyera 30% TEOPETHUECKOM TEOPETHUECKOI 4acTu,
TEOPETUYECKOM YacTH U YJacTy, MIPaKTUYECKOE
YaCTH, MPAKTHYCCKUX MPaKTUYECKOE 3aJaHHE BEIITOJIHEHO
MpaKkTHYeCKas 3aaHuil (WIn 3aaHue caeilaHo |0e3 3amevyaHui
YacTh UJIU HE MOJIHOCTBIO MOJIHOCTBIO C
cIenaHa IH cIIeJIaHo HECYIIECTBEHHBIMHU
BBHITIOJIHEHA MEHEE |MPaKTHUECKOe 3aMEUaHUsIMH
30% 3a/1aHHe)

3a4eTr 1-59% 60 u 6oitee 60 u 6oitee 60 u 6oitee
MPABHIILHBIX MIPOIICHTOB MIPOIICHTOB MIPOIICHTOB
OTBETOB (HE MIPaBUIIBHBIX MIPaBUIIBHBIX MIPaBUIIBHBIX
3a4TEHO) OTBETOB - 3aYTCHO |OTBETOB - 3aUTECHO |OTBETOB - 3aYTCHO

7.3. TunoBble KOHTPOJIbLHbIE 32/IaHNS WJIM HHbIe MATEPHAJIbI, HE00X0TUMBbIE JIJI
OLICHKHU 3HAHUI, YMEHUI, HABBIKOB U (MJIN) ONbITA [eATEJIbHOCTH,
XapaKTepu3yIUX 3Tanbl GOPMUPOBAHNSA KOMIIETEHIIMH B IIPoLecce 0CBOCHUA
o0pa3oBaTe/bHON NMPOrpaMMBbI

1.Bonpocsl TectoBOro KoHTpOoJid B [Ipriioxxenun 1.

7.3.2. IllpumepHbIe NPAKTHYECKHE 3aJaHUS

13
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1.Onpenenenue TepMOaAMHAMUYECKHUX MTapameTpoB cropanus CH4

2.0npenenenue pabOThI ra3a 1 OCHOBHBIX APaMETPOB TEPMOJIUHAMUYECKOTO IIpoLiecca.
3.0npeneneHue TePMOAMHAMUYECKUX MapaMeTPOB M TEXHOJOTMUECKUX XapaKTEPUCTHUK
mukiaa Orro

4.0npenenenue mapaMeTpoB [uKia Jlu3ems B XapakTepHBIX TOYKaX CMEHBI
TEPMOJANHAMUYECKUX MTPOLIECCOB.

5.0mnpeneneHue pacxona SHEProHOCUTENS Ha OTOIJIEHUE TTIOMEIICHUS

7.3.3. IlpumepHbIe BONPOCHI K 3aLIUTE JIA00PATOPHBIX PadoT

1. Tepmonnnamuueckoe moaenrpoBanue termnoBoro nukia JIBC.

2 ITpunuunsl paboTel TepMonapbl. O0JaCTh MPUMEHEHHUS.

3.IlepeuncnuTh HEKOTOpBIE CTaHAApPTHBIE TepMomaphl. JlHama3oHbl U3MEpEHUs
TEMIIEpaTyp.

4 ITpubopbl TOpUMEHSIEMBIE [JI HW3MEpeHus 23.14.c. Tepmomnap. OCOOEHHOCTH HUX
PUMEHEHMS.

5.CriocoObl U3rOTOBIIEHUS TEPMOIIAP B TAOOPATOPHOM MPAKTUKE.

6.CranapTHble TpaAyHpOBOYHBbIE TaOiuLbl. Temmeparypa XoJiogHOro cmas. Meton
KOPPEKLMH TEMIIEpATypbl TOPSUETO CIas [0 TEMIIEPATYPe XOJIOAHOIO Crask TEpMONapshl.
7.1lpuHIun neicTBUs HaOPHBIX TPyOOK. YpaBHeHue bepnymu.

8.IlokazaTp cxeMy pa3MEIIeHHs HAlMOPHBIX ITHEBMOMETPUYECKUX TPyOOK U UX
MOAKIIOYEHUE K MU PepeHInaibHOMy MaHOMETPY.

9.0mucate ¥ 0OOBICHUTH (POPMYJITBI TPUBEACHHBIE B TAOJHIIE.

10.ITepeuncnuts npubOpsl A U3MEPEHUsT CKOPOCTH BO3AYIIHOIO MOTOKAa, o0beMa U
MAacchl, IPUMEHsIEMbIE B J1a0OPAaTOPHOM MPAKTUKE U MIPOMBIIIEHHOCTH.

7.3.4. Bonpocsl K 3a4eTy

1. TepmoagunaMmuueckoe MoaenrnpoBanue TemioBoro nukia JIBC.

2 Ilpuntunsl paboTel TepMonapsl. O651aCcTh MPUMEHEHUS.

3.IlepeuncanTs HEKOTOpPBIE CTaHAApPTHbIE TepMmomapbl. Jluama3oHbl H3MEpeHUs
TeMIIepaTyp.

4. 1Tpubopbl TOpUMEHSIEMBIE Ui M3MEpeHus 23.4.c. Tepmonap. OCOOEHHOCTH HUX
MIPUMEHCHHSI.

5.Cioco0bl U3rOTOBJIEHUS TEPMOTIAp B TaOOPATOPHON MPAKTHUKE.

6.CtangapTHple TpaayupoBouHble Tabmuibl. Temmeparypa XojomHoro cmas. Meton
KOPPEKIIUH TEMIIEPATypPhl TOPSYETO CIas Mo TeMIIEPAType XOJIO0HOTO CIasi TePMOTIapHI.
7.1lpuHnun nelcTBUS HAMOPHBIX TPYOOK. YpaBHeHUE bepHyu.

8.IlokazaTp cxeMy pa3MENIeHUsI HAMOpPHBIX MHEBMOMETPUYECKUX TPYOOK M HX
NoJKIIIoYeHUE K ¢ depeHImaIbHOMy MAaHOMETPY.

9.0nucath ¥ 0O0BSACHUTDH (HOPMYIIBI IPUBEACHHBIE B TAOTUIIE.

14
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10.ITepeuncnuth TpuOOPHl AJII U3MEPEHUsT CKOPOCTH BO3AYIIHOTO MOTOKA, 00bema U
Macchl, MPUMEHSIEMbIE B JIA0OPATOPHOU MPAKTUKE U MPOMBIIIJICHHOCTH.

11.0nucath u 00BACHUTHL (OPMYJIbI IPHUBEACHHBIE B TAOIHUIIE.

12.006BsicHUTh (husnyeckuii cMmbica uncna Pelinonbaca Re

13.J1aTh onpeesieHue TemIOThl JUCCUTIAIIUA

14 Hanucatb u 00BSICHUTH (hOPMYJIBI, IPUBEICHHBIC B TJaOOpaTOpHOU paboTe.

15./]ath onpeneneHne MacCoOBOM, 00bEMHOM, MOJIBHOM TEIIJIOEMKOCTSIM.
16.TepmouHamuyeckoe MoaenpoBanue ternoBoro nukia JIBC.

17 Ilpunuumnsl paboTel TepMonapsl. O01acTh MPUMEHEHHUS.

18.IlepeunciiuTh HEKOTOPBIE CTAHAAPTHBIE TEpMOMaphl. JlMama3oHbl HU3MEpPEHUS
TeMneparyp.

19.1IpubGopsl mpuMeHseMbIE IJi1 HU3MEpeHus »d.4.C. Tepmomap. OCOOEHHOCTH HUX
MIPUMEHEHUS.

20.CriocoObl M3rOTOBJIEHUS TEPMOTIAP B TAOOPATOPHOM MTPAKTHUKE.

21.CranpapTHble TpaayupoBouHble Tabnuibl. TemmepaTypa xojiogHoro cmas. Merox
KOPPEKIMHU TEMIIEPATYPhI TOPSUYETO CHas MO TEMIEPATYpPe XOJIOJHOIO ciasi TEPMOIIaphI.

22 IlpuHuun nerlcTBrsl HAMOPHBIX TPYyOOK. YpaBHenue bepHysiu.

23.IToka3aTh cxeMy pa3MEIICHUsS] HAMOPHBIX ITHEBMOMETPUUECKHX TPYOOK U WX
MOJIKJII0UeHuE K Au(PHepeHInaTIbHOMY MAaHOMETPY.

24.0nucatb 1 00BSACHUTD (HOPMYJIIbI IPUBEACHHBIE B TAOIUIIE.

25.I1lepeuncnauth npuOOPHI AJIsi U3MEPEHUs CKOPOCTH BO3AYIIHOTO MOTOKAa, 00beMa U
MAaccChl, IPUMEHsSIEMbIE B JIA0OPATOPHOI MPAKTUKE U MPOMBIIIIEHHOCTH.

26.0nucatb 1 00BSICHUTH (HOPMYIIbI IPUBEACHHBIE B TAOIUIIE.

27.006bsicauTh (pusmueckuii cMmbica yncia Peiitnonbaca Re

28.JlaTh onpenesieHue TEIIOThI IUCCUTIAIIAN
29.HanucaTh 1 00bICHUTDH (hOPMYJIBI, IPUBEJICHHBIEC B JabopaTopHO padoTe.
30.daTh onpeneneHre MacCoBOi, 00bEMHOM, MOJIBLHOM TEIIOEMKOCTSM.

7.4. MeTtoanueckue MaTepHuaJIbl, ONpeaesolme NpoueIypbl OHeHUBAHNS 3HAHM,
YMEHH i, HABBIKOB M (MJI1H) ONBITA AeATeJbHOCTH, XaPAKTEPU3YIOIIHUX ITATBI

¢dopmMupoBaHusS KOMIIETCHIUM.

7.4.1. OueHuBaHHE TECTOBOI0 KOHTPOJISI

Kpurepuit YpoBHU HOPMHUPOBAHKS KOMIIETEHIIUH
OLICHUBaHUS bazoBbiit JloctaTouHbIit Bricoknit
[IpaBUIBHOCTE OTBETOB He MeHee 60% TecToBbIX |He MeHee 73% TecToBBIX [HE MeHee 86% TecTOBBIX
3aJaHui 3aJaHui 3aaHuN

7.4.2. OneHUBaHUE MPAKTHYECKOT0 32IaAHUS
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Kpurepuit
OLICHUBAHUS

YpoBHU pOpMUPOBAHUS KOMITETEHIIUM

bazoseiii

JlocTaTo4yHbIN

Bricoxuit

3HaHuE TEeOPETHUECKOTO
Martepuana 1o
MIPEUIOKEHHOH mpobiieme

Teopernueckuii Marepual
YCBOEH

TeopeTudeckuii Marepual
YCBOEH U OCMBICIICH

Teoperudeckuii Marepual
YCBOEH U OCMBICIICH, MOXKET
OBITH MPUMEHEH B
Pa3INYHBIX CUTYALUSIX 110

HEOOXOMMOCTH
OgtajieHre npueMaMmu CTyaeHT MOXeT CTyIeHT MOXeT CTyIeHT MOXeT
paboTsI MIPUMEHUTH UMEIOIINECS | CaMOCTOSITEIEHO CaMOCTOSTEILHO

3HAHMS U PEIICHHS
HOBOM 3a/1a4u, HO
HeoO0X0a1Ma IOMOILb
MIPETIOIaBaATEIIS

MIPUMEHUTH UMCIOIITHECS
3HAHUS IS PEIICHIS
HOBOH 3aJ1a4M, HO
BO3MOJKHO He Oojiee 2
3aMCcUYaHUN

MPUMCHHUTH HMECIOIIIHECS
3HAHUS IS PEIICHHS] HOBOM
3a1a9u

CaMOCTOSITETFHOCTD 3ajaHue BEITIOTHEHO 3aanue BHIIOJTHEHO 3anaHue BHIIOTHEHO
CaMOCTOATCIIBHO, HO €CTh |CaMOCTOATCIBbHO, HO €CTh |IIOJJHOCTBIO
He Oosee 3 3aMevdaHmi He Oosee 2 3aMedYaHmiz CaMOCTOSITEIIEHO
7.4.3. OueHuBanue Ja00PaTOPHLIX padoT
Kpurepunii YpoBHU HOpMUPOBAHUS KOMITETEHIIUM
OLICHUBAHUSA bazoBbiit JlocTaTouHbIN Bricoknit

Brinosinenue u
odopmIieHHe JTad0opaTOpHO
paboThI

PaOora BEITIOIHEHA
YACTUYHO WIIH C
Hap}/'IHeHI/ISIMI/I, BBIBOJIbI
YACTUYHO HE
COOTBETCTBYIOT LIEIH,
ohopMIIEHHE COEPKUT
HEIOCTATKH

Jlaboparopuas pabota
BBIMOJTHEHA MOJIHOCTHIO,
OTMeUaroTcs
HECYIICCTBEHHBIC
HEJIOCTATKH B
oopmieHnn

Jlaboparopuas pabota
BBIMTOJTHEHA MOTHOCTHIO,
odopMIICHA COTTACHO
TpeOOBaHUSAM

KauecTBo 0TBETOB Ha
BOIIPOCHI BO BPEMsI 3alIIUTHI
paboThI

Bompocs! st 3a1muTh
PacCKpBITHI HE [IOJTHOCTBIO,
0JIHAKO JIOTHKA
coOJroIeHa

Bomnpocs! packpsITH,
OJIHAKO UMEIOTCS
3aMeyaHus

OTBETHI OJTHOCTHIO
PpacKpbIBatOT BOMIPOCHI

7.4.4. OuueHnBaHue 324€TAa

Kpurepuii YpoBHU HOpMHUPOBAHUS KOMIIETEHITHIH
OLICHUBAHUSA bazoBbiit JloctaTouHbIi Bricoknit
IlonHoTa OTBETA, OTBeT NOJHEIA, HO ecTh  |OTBET MOJIHEIH, OTBET OJHEIH,
MOCIIEA0BATEIBHOCT U 3aMeuaHnus, He Ooee 3 [TOCIIEOBATEIbHBIN, HO  |ITOCIEI0BATENBHEIN,
JIOTHKA U3JI0KEHUS €CTh 3aMeYaHMsl, He 00JjIee JIOrnYHbIH

2

IIpaBunBHOCTE OTBETA, €TI0
COOTBETCTBHUE paboueit
nporpamMMe ydeOHoi
JUCLUATUIHHEL

OTBeT COOTBETCTBYET
pabodeit mporpamme
yueOHON AUCIUILTUHBL, HO

€CThb 3aMe4aHus, He Oosee
3

OTBET COOTBETCTBYET
paboueii mporpamme
y4eOHOM JUCHUIITMHEL, HO
€CThb 3aMe4aHus, He 0osee
2

OTBET COOTBETCTBYET
paboueii mporpamme
y4eOHOM JUCIUTUIAHBI
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CriocoGHOCTh CTyIeHTa
apryMeHTHPOBATh CBOU
OTBET ¥ IPUBOJUTH
IIPUMEPBL

OTBeT apryMeHTHPOBaH,
MIpUMEPHI IPUBEICHBI, HO
ecThb He Ooitee 3
HECOOTBETCTBUIM

OTBeT apryMeHTHPOBAH,
MpUMeEpPEI IPUBEIECHEI, HO
ecThb He Ooree 2
HECOOTBETCTBUI

OTBET apryMeHTHUPOBAH,
MIpUMEpPHI IPUBEICHBI

OCO03HaHHOCTH U3JIara€MOro
MaTepuaa

Marepuan yCBOEH U
M3JIaracTcs OCO3HAHHO, HO
ecTb He Oonee 3
HECOOTBETCTBHI

Marepuain ycBOEH U
H3J1araeTcs OCO3HAHHO, HO
ecTb He Oonee 2
HECOOTBETCTBUI

Marepuai ycBOEH U
M3I1aracTcs OCO3HAaHHO

CooTBeTcTBHE HOPMaM
KYJIBTYpBI peut

Peus, B ienom,
rpaMoTHasi, COOIIOICHBI
HOPMBI KYJIbTYPBI PEUH,
HO €CTh 3aMEUaHus, HE
Oonee 4

Peus, B ienom,
rpaMOTHas1, COOJIIOICHBI
HOPMBI KyJbTYPBI PEUH,
HO €CTh 3aMeYaHusi, He
Ooree 2

Peus rpamoTHas,
COOJTIO/ICHBI HOPMBI
KYJIBTYpPHI peun

KauecTtBO O0TBETOB Ha
BOITPOCHI

Ectb 3aMeuanus k
oTBeTaM, He Oosee 3

B niesmom, oTBETHI
PACKPBIBAIOT CYTh
BOIpOCa

Ha Bce BonpocCs! oJTy4eHsl
HCUCPIBIBAIOIIIE OTBETHI

7.5. UToroBasi peiiTHHroBasi OLEHKA TeKylleH ¥ MPOMeKYTOYHOI aTTecTauuu
CTY/IEHTA MO JUCIUIJINHE

[lo yueOno# mucuunnune «TemnoTexHuka» ucHoyb3yercs: 4-0amibHas cUCTEMaA
OLICHUBAHUS, UTOT OLICHUBAHUS YPOBHS 3HAHUM 00yYalOLIMXCs MPeycMaTPUBAET 3a4ET.
3auer BBICTABISIETCA BO BPEMs IMOCJIEIHETO MPAKTUYECKOro (Ja0OpaTOPHOIO) 3aHATHUS
IpU YCIOBUU BbINOJNHEHUs] He MeHee 60% yueOHbIX MOpy4YEeHH, MPEeayCMOTPEHHBIX
yueOHbIM miaHoM u PIIJ]. Hanuurie HEeBBINOJHEHHBIX YU€OHBIX TOPYYEHUN MOMKET OBbITh
OCHOBAaHHMEM JUIS1 JOMOJIHUTEIBHBIX BOIPOCOB IO JUCLUIUIMHE B XO0JI€ MPOMEXYTOUYHON
aTTecTaliui. Bo Bcex OCTalbHBIX ClIydasX 3a4eT CHaeTcsi OOyYarolIMMHUCS B JaThl,
Ha3HAYEHHbIC [PENOJABaTeJIeM B IEPUOJ  COOTBETCTBYIOIIMH IPOMEKYTOUHOU
aTTeCTaluu.

HIxana oyenusanus mekyuieii U RPOMeNHCYMOYHOIU AMMeCMayuu CmyoeHma

YpoBHU pOopMUPOBAHUS OreHka 1o 4eThIpex0aJITbHOM MIKaJie
KOMIIETCHIIUH JUUIA 3a4éTa
Bricokuii
JlocTaTo4YHbIN 3a4TECHO
bazosBbrit
Komnerenuus He  copmupoBana HE 3a4TECHO

8. IlepeyeHb OCHOBHOM M IOTOJTHUTEJIbHON YUeOHOM JTUTEPATYPbI, HEOOXO0AUMOM
JIJISE OCBOEHHSI JUCHUILJIMHBI (MOXYJIs1)

OcHoBHas JuTEpaTypa.
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BY30B, 00y4. MO Hamp. MOATOT. O0aKaJlaBpOB U MarucTPOBB
00JIaCTH TEXHUYECKUX HAyK U MO HAIp. MOATrOT. TUMIIOMUD.
cnel. B 00JIacTU TEXHUKU U TeXHONOruu. COOTBETCTBYET yaebHoe 10
®TI'OC 3-ro nmokosenus / B. A. Kynunos, 3. M. Kapraios, nocobue
E. B. Credantok. - M.: Kypc; M.Uudpa-M, 2017. - 424 c.
JlonosiHuTE ILHAS JIUTEPATYpA.
No Tun Kon-Bo B
i bubnuorpaduueckoe onucanue mg%egz:e zzf_;z;ﬂ UG
nocoue, 1p.
1. |bapunoBuy B.A. OCHOBBI TEXHMYECKON TEPMOJMHAMUKUA U
TEOpPUHU TEIUIO- U MaccooOMeHa: yuel. mocooue s CTY.
BY30B, 00y4. o Hamp. noarot. 13.03.01 "TennosHeprerrka
u teruorexuuka" / B. A. Bapuiosuy, 0. A. CMupHOB ; y4eOHoe o5
peu.: E. JI. ®enoposuu, O. b. IIpetkoB, b. C. ®okuH. - M.: mocodue
Nudpa-M, 2017. - 432 c.
2. |Texnuyeckas TepMOJUHAMHUKA - Cankr-IletepOypr
CIIOIJITY. Y. | : O6mue npuHIUIIEI : yueOHOE mocodue mo
JUCHUIUIMHE ~ «TEXHUYECKas  TePMOJUMHAMUKA»  JUIS hitps://e.
cryaeHToB HanpasieHus moarorosku 13.03.01 (140100.62) Yaeoure | lanbook.
«TETUI0dHEepreTHKa U Teriotexuuka» / A. A. Kymukos, U. nocoous Sg}fgg

B. HBanoBa, M. H. Jlokosa. -
CIIoI'JITY, 2015. - 104 c.

Cankr-IletepOypr
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3. |HBanoma, M. B. O6mas TermmoTexHuka . ydeOHOE mocooue
0 JUCUUIIMHE «TEXHMYECKas TEPMOAUHAMUKA» IS
CTyJICHTOB HaIlpaBJICHUS MOATOTOBKHU 13.03.01 https://e.
«TerIosHepreTHKa 1 Terotexunka» / V. B. Vsanosa, A.| Y4eOHbIE lanbook.
®. Cmomsikos, A. A. Kymukos, U. H. [iokosa. - Camkr-| MOCOOHS com/boo
Tetep6ypr : CTIGIIITY, 2016. - 88 c. k/74024

9. Ilepeuenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHMKAIIUOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX JJISI OCBOCHMSI AU CIHUTIIMHBI (MOIYJIA)

1.ITouckoBsie cucteMsbl: http://www.rambler.ru, http://yandex.ru, http://www.google.com
2.DenepanbHbIA 00pa3oBaTENbHBINA MOPTAT WWW.edu.ru.

3.Poccuiickas rocynapcrBenHas ouonuoreka http:// www.rsl.ru/ru

4.T'ocynapcTBeHHass TyOnu4yHasi Hay4yHO-TexHU4eckas OuoOmmoreka Poccum URL:
http://gpntb.ru.

5.'ocynapctBeHHOE O1OKETHOE yupekaeHue KyabTypbl Pecriyonuku Kpeim «KpbiMckas
pecnyONMKaHCKas yHUBepcaabHas HayuHast OnbnuoTekay http://franco.crimealib.ru/
6.Ilenarornueckas 6ubmuotexa http://www.pedlib.ru/

7.Hayuanas snextponnas oubnuoreka eLIBRARY.RU (PMHLI)

10. MeToauyeckue yKasaHus JJs1 00y4arOIUXCs M0 OCBOCHHUIO M CHUIIJIMHBI
(MoayJist)

OO0mue pekoMeHIaALMH MO CAMOCTOATEbHOM padoTe 0akanaBpoB

[loaroroBka coBpeMeHHOro OakajiaBpa MpeJIoiaraeT, 4YTo B CTEHaX YHUBEpPCUTETA
OH OBJIAJIEET METOJI0JIOTUEN caMmoo0pa3zoBaHusl, CaMOBOCITUTAHUS,
CaMOCOBEPILIEHCTBOBaHUS. ~ DTO  OMNpEleNsieT  BaXHOCTh  AKTHBU3ALMH  €rO
CaMOCTOSITEJIbHON PabOTHI.

CamocTtosaTenbHas pabora ¢GOpMUPYET TBOPUYECKYI0 AaKTUBHOCTH OakaiaaBpoOB,
MPEJCTAaBJICHHE O CBOMX HAYYHBIX W COIHMAIBHBIX BO3MOXHOCTSX, CIOCOOHOCTH
BBIWICHATh  TJIABHOE,  COBEPIICHCTBYET TMpPHUEMbI  O0OOOIICHHOTO  MBIIIUICHHS,
npeamnonaraet Oosee riIyOOKyr0 MNpopabOTKy HMMHU OTACJIBHBIX TEM, OINPEICIICHHBIX
IIPOTPaMMO.

OcHOBHBIMU BUJaMU U (hOpMaMU CaMOCTOSATENIbHONH pabOThl CTYJEHTOB MO JaHHOM
JUCIUILINHE SIBIISIOTCS: CAMOIOATOTOBKA IO OTJEIbHBIM BOIpocaM; padoTa ¢ 6a30BbIM
KOHCIIEKTOM; MOJATOTOBKAa K TECTOBOMY KOHTPOJIIO; MOATOTOBKA K MPAKTUYECKOMY
3aHATUIO; paboTa ¢ JHUTEpaTypod, UYTEHHE JIOMOJHUTEILHON JIUTEpaTyphl; HAMKUCAHUE
KOHCIEKTa; 1adopaTropHas paboTa, MOAr0OTOBKA OTYETA; MOATOTOBKA K 3a4eTy.
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BaxxHoli yacThi0 caMOCTOATENHLHON pabOThI SBISETCA YTEHUE YUeOHOU JTUTEPATYPHI.
OcHoBHas ¢yHKIUS y4eOHUKOB — OPUEHTUPOBATH B CHUCTEME TE€X 3HAHUM, YMEHUU U
HaBBIKOB, KOTOpbIE JOJKHBI OBITh YCBOEHBI MO JIaHHOW JUCHMIUIMHE OyIyIIUMH
cCrenuagucTaMu. YUYeOHUK TakKe CIYXXUT IyTeBOJUTEIEM [0 MHOTOYHCICHHBIM
MPOU3BEACHUSIM, OPUEHTUPYS B HMEHAX aBTOPOB, CHEUAAIMZUPYIOLIUXCS Ha
ONPEJEIEHHBIX HAYYHBIX HAIPABJIECHUSAX, B Ha3BAaHMUSAX MX OCHOBHBIX TpPyIoB. Bropas
byHKIMsS yyeOHMKA B TOM, YTO OH OUYEPUYHMBAET HEKUU KPYr OOs3aTENbHBIX 3HAHUU IO
MpEeAMETY, HE IPETEHAYs Ha INIyOOKOE X PaCKPBITHE.

UreHne peKOMEHJIOBAHHOW JUTEpaTypbl — OTO Ta TJIABHAs 4YacTh CHUCTEMBbI
CaMOCTOSITENIbHOM yueObl OakanaBpa, KOTOpas OOecrnedyuBaeT MOJJIMHHOE YCBOEHUE
HayKd. UUTaTh 3Ty IUTEPATYpy HYKHO MO MPUHITUIY: «HUEsl, TEOpUsl, METO/ B OJIHOH, B
JIPYTOM U T.J. KHUTAX.

Bo Bcex ciyuasx peKOMEHIyeTcsl paCCMOTPEHHUE TEOPETUYECKUX BOIPOCOB HE MEHEE
4eM 10 TpeM HUCTOYHHKaM. M3ydenue mpoOiieMbl MO pa3HbIM HCTOYHHKAM - 3aJIOT
rIIyOOKOro yCcBOeHUS! HayKu. IMEHHO 3TOT OJIOK, HapsiAy ¢ BBITOJTHEHUEM MPAKTHUECKUX
3aJlaHUi SIBJISIETCS] BEYILIUM B CTPYKTYpPE CaMOCTOSITEILHOM pabOThI CTYIE€HTOB.

Baumanuio 0akamaBpoB MpeiaraloTcsi CIUCOK JIMTEPaTyphl, BOMPOCHl K

CaMOCTOSITEIbBHOMY M3YYEHHIO U BOIIPOCHI K 3a4ETy.

JIJist ycHemHoro OBJIaJeHUs AUCHUIUIMHOW HEOOXOAMMO BBIMOJHATH CIIETYIONINE
TpeOOBaHUS:
1) BBIMOJHATH BCE OMpPEIEICHHbIE POTPaMMOil BUIBI padoT;
2) TOCeIIaTh 3aHATHS, T.K. BECh TEMAaTUYCCKUI MaTepral B3aMMOCBSA3aH MEXy OO0 U,
3a4acTyl0, CaMOCTOSITEIbHOTO TEOPETHUUECKOTO OBJIAJICHUS MPOIMYLIEHHBIM MaTepuaIoM
HEJIOCTATOYHO JIJIsl KAUECTBEHHOT'O €r0 YCBOCHHUS;

3) Bce paccMaTpuBaeMble Ha 3aHATHAX BOIPOCH 00s3aTelbHO (UKCHPOBATH B
OTJIETIbHYIO TETPA/Ib U COXPAHSTH €€ 10 OKOHYAHUSI OOYUYEHUS B BY3€;

4) TpoSIBJIATh aKTMBHOCTH TPH IMOATOTOBKE M HA 3aHATHSX, T.K. KOHCUHBIH pe3ysbTar
OBJIAJICHUSI COJICpKAHWUEM JUCIHUIUIMHBI HEOOXOJMM, B TIEPBYIO OYEpe/Ib, CaMOMY
OakaaBpy;

5) B cilydasix mpoImycKa 3aHSITHIA 0 KaKUM-JTH00 MPUYMHAM 00s3aTeIbHO O0TpadaThiBaTh
MPOIYLIEHHOE MPENOaBaTEN0 BO BpEMs UHIUBUAYaJIbHBIX KOHCYIbTAIIUH.

BueypouHas nestenbHOCTh OakanaBpa o JaHHOW JAUCHUIUIMHE TPEATO0JIAraeT:
- CaMOCTOSITENIbHBIN MOUCK OTBETOB M HEOOXOIUMON MHGPOPMAIMU MO MPEJI0KEHHBIM
BOIIPOCaM,;
- BBIIIOJIHEHUE NTPAKTUYECKHUX 3aJaHUN;
- BBIpAOOTKY YMEHUI HaAyYHOUM OpraHu3allid Tpy/a.
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VYcnenrnast opraHuzaiusi BpEMEHU 0 YCBOCHUIO JaHHOW JMCIUIUIMHBI BO MHOTOM
3aBUCUT OT HaiIWuus y OakajlaBpa yMEHHUsI CaMOOPraHU30BaTh ce0si U CBOE BpeMs s
BBITIOJIHEHHSI TPEIJIOKEHHBIX ~JOMamHuX 3agaHuid. OO0BbEM 3amaHuil  paccuMTaH
MakcUMaldbHO Ha 2-3 yaca B Heaemo. [Ipu 3TOM alroputM MOATOTOBKU OyjaeT
CJIEYIOIIHM:

1 sTam — MOMCK B JHTEpaType TEOpeTHYeCKOoW HHGOpPMalMU MO MPEAI0OKESHHBIM
MperoaBaTesieM BOIpocam;

2 3Tamn — OCMBICIICHHE TIOJIyYeHHON HH(POPMAIIUH, OCBOCHUE TEPMUHOB M TIOHATHIH;

3 3Tal — COCTABJIEHHE TIJIJaHA OTBETA HA KAXABIN BOIPOC;

4 3Tan — MOKWCK MPUMEPOB 10 TAHHOM ITpobIeMaTHKE.

PaGoTa ¢ 602a30BbIM KOHCIIEKTOM

[TporpaMMoi AUCHUIIMHBI TPEAYCMOTPEHO YTEHUE JEKIUI B Pa3IMuHbIX (hopmMax ux
NpOBEJEHUS: NpOOJIeMHbIE JIEKUMM C JJEMEHTaMH JBPUCTHYECKON  Oecenbl,
MH(OPMALIMOHHBIE JIEKIIMH, JIEKIMK C OMNOPHBIM KOHCHEKTUPOBAHHUEM, JICKIIMH-
BU3YaIU3aL1H.

Ha gnexuusax mnpenopaBarens paccMaTpUBaeT BOIIPOCH IMPOrpaMMBl  Kypca,
COCTaBJICHHOW B COOTBETCTBUU C IOCYJapCTBEHHBIM 00pa30BaTENbHBIM cTaHAapTOM. M3-
3a HEIOCTAaTOYHOI'O KOJMYECTBA AyAUTOPHBIX YacCOB HEKOTOpPbIE TEMBlI HE YAACTCS
OCBETUTHh B IIOJIHOM OOBEME, IMOATOMY MPENoAaBareib, MO CBOEMY YCMOTPEHHIO,
HEKOTOPBIE BOMPOCHI BHIHOCUT Ha CAMOCTOSITENIbHYIO pab0OTy CTYJAEHTOB, PEKOMEHIYS Ty
WJIY MHYIO JINTEPATYPY.

Kpome aToro, mms jydinero ocBOeHHs Marepualia M CHCTeMaTH3alliyd 3HAHUHW IO
JTUCLMIUIMHE, HE0OXOUMO TTOCTOSTHHO pa30upaTh MaTepyalibl JIEKIIUNA M0 KOHCIIEKTaM U
y4EOHBIM TTOCOOHSIM.

Bo BpeMs camocTosTeIbHOM NpopabOTKH JIEKIIMOHHOTO MaTepraia 0co00e BHUMaHUE
CIEAyEeT YAENATh BO3HUKIIMM BOIIPOCAM, HEMOHATHBIM TEPMHUHAM, CIIOPHBIM TOYKaM
3peHus. Bce Takue MOMEHTBI CJIEAYET BBIACIUTh WM BbINUCATH OTAECIBHO JJIS
JanbHEHIIero oOCYXKJIeHUs Ha MpaKTHUYeCKOM 3aHsATuu. B cimydae HeoOxoaumocTu
oOpamiaTbCsi K MpenojaBaTeNio 3a KoHcynbTanueil. [lomHblil cnucok nutepaTypbl MO
JUCIUIUIMHE TIPUBEEH B paboyeil mporpaMme AUCIUIUIHHBIL.

Hanucanue KOHCIIEKTA
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Koncmekr (ot yar. conspectus — o00630p, usnokeHue) — 1) MUCBMEHHBIN TEKCT,
CUCTEMATUYECKHU, KPATKO, JIOTMYHO M CBSI3HO IMEpeNaroluil colepaHue OCHOBHOTO
HUCTOYHUKA MH(pOpMAIUU (CTaThM, KHUTH, JEKIHUA M 1p.); 2) CHHTE3HUpyomas Gopma
3aMucH, KOTOpasi MOKET BKJIIOYATh B ceOsl TIaH UCTOYHMKA WH(OPMAIUMHU, BBIUCKU U3
HETO0 U €r0 TE€3UCHI.

Bunabr kKOHCIIEKTOB:
— TUJTAHOBBIA KOHCIEKT (TIIaH-KOHCMEKT) — KOHCHIEKT Ha OCHOBE CPOPMHUPOBAHHOIO
IJlaHa, COCTOAILErO0 M3 OMNPEAECJICHHOr0 KOJMYEeCTBAa IYHKTOB (C 3arojoBKaMH) H
MOAMYHKTOB, COOTBETCTBYIOIIUX OINPEAEICHHBIM YaCTAM UCTOYHUKA HHPOpPMALINH;

— TEKCTyaJIbHbI KOHCIIEKT — MoJApoOHast QopMa H3JI0KEHUs, OCHOBaHHAas Ha
BBINIMCKAX U3 TEKCTAa-UCTOYHUKA U €r0 UTUPOBAHUU (C JIOTUUECKUMU CBSA3SMU);

— MPOU3BOJIHBINA KOHCIIEKT — KOHCIEKT, BKIIOYAIONIUNA HECKOJIBKO CIIOCOO0B PabOoThI
HaJl MaTepUaJIoM (BBIMUCKU, IUTUPOBAHUE, TLJIaH

M 1p.);

— CXEMaTUYECKUN KOHCIEKT (KOHTEKCT-CXeMa) — KOHCIEKT Ha OCHOBE ILIaHa,
COCTaBJIEHHOT'O U3 IIYHKTOB B BUJIE BOIIPOCOB, HA KOTOPBIE HY>KHO J1aTh OTBET;

— TEeMaTUYEeCKUU KOHCIEKT — pa3padoTKa U OCBEIICHHWE B KOHCIEKTUBHOM (opme
ONPEAEICHHOTO BOIPOCA, TEMBI;

— omnopHbii koHcnekT (BBeaeH B. @. IllaTtanoBbiM) — KOHCIEKT, B KOTOPOM
coliepKaHUE MCTOYHHUKA WH(POPMAIMK 3aKOJUPOBAHO C TIOMOIIBIO TrpaduyecKux
CUMBOJIOB, PUCYHKOB, U], KIIFOUEBBIX CJIOB U JIP.;

— CBOJIHBIN KOHCIIEKT — 00pab0TKa HECKOJBKHX TEKCTOB C IEJIbI0 UX COMOCTABJICHUS,
CpPaBHEHUS U CBEACHUA K €JMHON KOHCTPYKIIUH;

— BBIOOPOYHBII KOHCIIEKT — BBIOOP U3 TEKCTa MH(OPMALIMU HA ONIPEICIECHHYIO TEMY.

@opMBbl KOHCIIEKTUPOBAHMUSL:
— 1u1aH (IPOCTOM, CIOXKHBIN) — (opMa KOHCIIEKTUPOBAHMUS, KOTOPAsi BKIIIOYAET aHAJIN3
CTPYKTYpPBI TEKCTa, 000011IeHre, BbIICIICHUE JTIOTUKU PA3BUTHS COOBITUM U UX CYTH;

— BBIMUCKM — TmpocTeimas ¢opMa KOHCIEKTUPOBAHUS, TIOYTH JOCIOBHO
BOCIIPOM3BO/ISAIIAS TEKCT;
— Te3uchl — (Qopma KOHCHEKTHUPOBAHHUS, KOTOpas MPEACTaBIseT COOOW BBIBOIHI,
CJCJIaHHbIE HAa OCHOBE IMPOYMUTAHHOIO. BBIIENSIIOT MPOCThIE U OCIOXHEHHBIE TE3UCHI
(KpoMe OCHOBHBIX TOJIOKEHHUH, BKIIFOYAIOT TaK)KE€ BTOPOCTEIICHHBIE);
— LUTUPOBAHUWE — JIOCJIOBHAs BBINIKMCKA, KOTOpas HUCIOJb3YETCs, KOrja MepeaaTh
MBICJIb ABTOPa CBOMMH CJIOBAMH HEBO3MOXKHO.

Brimonnenue 3agaHus:
1) onpenenuTh 11eJIb COCTABICHUS KOHCIIEKTA,;
2) 3anucaTh Ha3BaHUE TEKCTA UJIM €ro YacTH;
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3) 3amucath BBIXOJIHBIC JJaHHBIC TEKCTa (aBTOP, MECTO U TOJT U3JaHNs ),
4) BBIIEIUTH MPU IEPBUYHOM YTCHUU OCHOBHBIC CMBICIIOBBIC YaCTH TEKCTA;
5) BBIZICTTUTH OCHOBHBIE MOJIOKEHHUS TEKCTA,
6) BBIJICIUTH ITOHATHS, TEPMUHBI, KOTOPBIC TPEOYIOT pa3bsCHEHU;
7) mocieA0BaTeabHO M KPaTKO HM3JI0KHTh CBOMMH CIOBAMH CYIICCTBCHHBIC MOJIOKEHHS
M3y4aeMOTo MaTepuaia;
8) BKJIIOYHTH B 3aIIUCh BBIBOJBI IO OCHOBHBIM ITOJIOXKCHHUSAM, KOHKPETHBIM (pakTam u
npumMepam (6e3 moApOoOHOro OMMCAHUS);
9) wWcmonp3oBaTh  IPHEMBI  HAISIAHOIO  OTPakKeHHsS — coiepskaHus  (a03arbl
«CTyNEHbKaMM, Pa3IuvHbIe CIIOCOOBI OTUYEPKUBAHUS, PYUKH PA3HOTO IIBETA);
10) coOmronaTh mpaBujia MUTHPOBAHMS (LMTaTa JOJDKHA OBITH 3aKII0YCHA B KaBBIUKH,
JlaHa CChUIKA HAa €€ HCTOYHUK, yKa3aHa CTPAHHMIIA).

[InanupyemMple pe3yabTaThl CAMOCTOSATEIBHOM paOOThI:
— CIIOCOOHOCTH CTYJACHTOB aHAJIM3UPOBATh PE3yJbTaThl HAYYHBIX HCCICAOBAHUU H
MPUMEHATh MX TPU PEIICHUHW KOHKPETHBIX 00pa30BaTENbHBIX M HCCIIEIOBATEIbCKUX
3ajad4;
— CIOCOOHOCTh pemiaTh CTaHAApPTHBIE 3a7aud NMPodeCcCUOHATBHON JESITEIIbHOCTH Ha
OCHOBe HWH(POpManMOHHOW U OubnMorpaduyeckod KyJbTYphl C NpPUMEHEHUEM
HH()OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUN U C YyU€TOM OCHOBHBIX TpeOOBaHMIA
MH(OPMALIMOHHOM 6€301aCHOCTH.

JlaGopaTtopnasi paboTa, NOAr0TOBKA 0TYETA

JlaGoparopnast pabora — HEOOJIBIION HAYYHBIH OTYET, 00OOIIAOIINI TPOBEICHHYIO
oOydaromuMmcss  paboTy, KOTOPYIO TPEICTaBISIOT JUIS  3alIUThl  JUIS  3aIUThI
MPEroaBaTeNo.

K nabopaTopHbiM paboTaM mpeabsaBiseTcs psl TpeOOBaHUM, OCHOBHBIM U3 KOTOPBIX
ABJISIETCSl  TOJHOE, HCYEPHbIBAIOLIEE ONHMCAHME BCEH  MPOJEIaHHOW  paboThl,
MO3BOJIAIONICE CYAWTHh O TMOJTYYCHHBIX pPe3yJbTaTax, CTCTICHH BBIMOJTHCHHS 3aJaHUNl U
npoQecCuoHaNIbHON MOATOTOBKE OaKalaBpOB.

B otuer no naboparopHoit paboTe AOJKHBI OBITh BKJIIFOUEHBI CJICIYIOIINE TyHKTHI:

— TUTYJIbHBIN JIUCT;
— 11eJIb PabOTHI;
— KpaTKHe TEOPETUUECKUE CBEJICHHUS;
— OMHUCaHUE YKCIIEPUMEHTAIILHON YCTAHOBKU U METOJIMKHU HKCIIEPUMEHTA,
— DKCIIEPUMEHTAIIbHBIE PE3YJIbTaThI;
— aHaJIM3 PE3yJIbTaTOB Pa0OTHI;
— BBIBOJIBI.
TuTyabHBIN JUCT SBIAECTCS NEPBOM CTpaHUIICH JI000N HaydHOM paldOThI M IS
KOHKPETHOI'O BUa paOOThI 3aMOJHAETCA [0 ONPEIEICHHBIM MPAaBUIIAM.
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Jliist nabopaTopHOi pabOThl TUTYIBHBIHN JIUCT 0GOPMIISIETCS CIIETYIONTUM 00pa30M.

B BepxHem mone aucTa yKas3blBaIOT IMOJIHOE HAUMEHOBAaHUE Y4YeOHOTO 3aBEJCHUS U
Kadeapbl, Ha KOTOPOH BBIMOJHAJIACH JaHHas padoTa.

B cpennem mone ykaspiBaeTcs BUA paOOThI, B JaHHOM clly4ae jjabopatopHasi paboTa ¢
yKa3aHHeM Kypca, M0 KOTOpOMY OHa BBHITIOJHEHa, M HWXKE ee Ha3BaHue. HazBanue
nabopaTopHON pabOTHI MPUBOAUTCS 0€3 CJIOBa TEMa M B KaBBIYKHM HE 3aKJII0YAETCS.

Janee Onmke K MpaBOMY KparO0 TUTYJBHOIO JIMCTA YKa3bIBAIOT (PaMUJIUIO, WHUILIMAIIBI,
KypC W TpYIIy YYallerocs, BBIMNOJHUBILEr0 padoTy, a Takxke (aMHINIO, WHULIMAIIBI,
YUYEHYIO CTENEHb U IOJXKHOCTD MTPENOIaBaTeNsl, IPUHABILIETO padoTy.
B HmxHeM moJie JMcTa yKa3bIBa€TCs MECTO BBINOJHEHHS padOThl U T'OJl €€ HalUCaHUS
(6e3 coBa rox).

eanb padoThl JODKHA OTpaKaTh TEMY JIaOOpPATOPHOU pabOThI, a TaKKE KOHKPETHbIC
3a/layu, MOCTaBJIEHHbIE CTYACHTY Ha IMEpUOoJ BbINOJHEHUs paboThl. [lo oObemy 1enb
paboThl B 3aBUCUMOCTH OT CJOKHOCTH W MHOT03aJaqyHOCTH pPabOThl COCTAaBISIET OT
HECKOJIBKHUX CTPOK 110 0,5 cTpaHuIbI.

KpaTkne Teopernueckmue cBeleHusi. B osTom pasnene wuszmaraercss KpaTKoe

TEOPETUYECKOE OIMCAaHUE M3Yy4aeMoro B paloTe SIBICHHUS WJIM Ipoliecca, MPUBOIATCS
TaK)ke HEOOXOIMMbIE pacueTHbIE (HOPMYJIBI.
Martepuan paszzaena He JAOKEH KOMUPOBATh COAEPKAHME METOIMYECKOTO MOCOOUS WIH
yueOHMKA IO JJaHHOW TeMe, a OrPAaHUYMBAETCS H3JI0KEHHUEM OCHOBHBIX MOHSATUH H
3aKOHOB, pacyeTHhIX Gopmys, Tabmuu, TpeOyroumuxcs aisi AanbHeilied oO0padoTku
MOJIyYEHHBIX HKCIIEPUMEHTANIbHBIX PE3YIbTaTOB.

OO6bem JuTepaTypHOTro 0030pa HE JTOJDKEH MPEBHIIATh 1/3 4acTu BCEro oTyeTa.

Onucanne IKCIEPUMEHTAIBHONH YCTAHOBKH H METOTUKH IKCIEPUMEHTA.

B maHHOM pa3zene NpUBOAMUTCS CXeMa dKCIIEPUMEHTAILHOW YCTAHOBKH C OMTMCAHHEM

ee paboOThl U TOJAPOOHO M3IaraeTcs METOJMKA MPOBEACHUS IKCIEPUMEHTA, MPOIEeCcC
MOJTyYEHHUs JAaHHBIX U CIIOCO0 UX 00pabOTKH.
Ecnmu ucnons3yroTesi CTaHIapTHRIE MaKeThl KOMITBIOTEPHBIX MPOTpamMM Uit 00pabOTKH
OKCIICPUMEHTANIBHBIX PE3yJIbTaTOB, TO HEOOXOIUMO OOOCHOBATH BO3MOXHOCTH H
eJIECO00Pa3HOCTh WX TPHUMEHEHHs, a TaKKe MOJPOOHOCTH 00pabOTKHM JaHHBIX C UX
MIOMOIIIBIO.

Jliist mabopaTtopHbIX paboT, CBSI3aHHBIX C KOMIBIOTEPHBIM MOJACIUPOBAHUEM (PU3HUECKUX
SIBJICHUH U TIPOLIECCOB, HEOOXOAMMO B 3TOM pazjieie OMUCaTh MaTEMaTUYECKYI0 MOJIENb
Y KOMIIBIOTEPHBIE NPOTrPaMMBbl, MOJAEIUPYIOIIUE JAHHbBIC SBICHUSI.

JKCcnepuMeHTAIbHbIE pe3yJabTaThl.
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B stoM pazgene nmpuBOASTCA HENOCPEACTBEHHO PE3YJbTAaThl, MOJYYEHHBIE B XOJE
MpOBEICHUS  1a0OpaTOpHBIX  palboOT: AKCIEPUMEHTANbHO WM B pe3yjbTare
KOMIBIOTEPHOTO MOJCIUPOBAHUS  OINpe/e/eHHbIC 3HAYCHUS BEJIMYMH, TpaduKu,
TaOauIBl, AUarpaMMbl. O0s3aTeIbHO HEOOXO0IUMO OIEHUTH MOTPEITHOCTH U3MEPEHHIA.

AHaJIu3 pe3yJbTaToOB Pa0d0ThHI.

Pa3nen oTdera MOMKEH COAEp:KaTh MOAPOOHBIN aHAIM3 MOJYYEHHBIX PE3YNbTATOB,
MHTEPIPETALNIO 3TUX PE3YyJIbTATOB HA OCHOBE (PU3NYECKHUX 3aKOHOB.
Crnenyer cpaBHUTh MOJIYYEHHBIE PE3YIbTAThI C U3BECTHBIMU JIUTEPATYPHBIMU TAHHBIMH,
o0CyIUTh WX COOTBETCTBHE CYIIECTBYIOIIUM TEOpPETHUYEeCKUM MojemsiM. Ecnu
00Hapy>XEHO HECOOTBETCTBUE MOJTYUYEHHBIX PE3YyJIbTATOB U TEOPETUUYECKUX PACUETOB WIIU
JUTEPATYPHBIX JaHHBIX, HEOOXOAMMO OOCYAWTh BO3MOXXHBIC MPUYUHBI  ITUX
HECOOTBETCTBUU.

BoiBoabl. B BbIBOJAax KpaTKO H3/IAraloTcs pe3yJbTaThl pabOThl: IMOJTYy4YEHHBIE
AKCIIEPUMEHTAIbHO WJIM  TEOPETHYECKHM 3HAYCHUS (PU3NYECKUX BEJIUYHMH, UX
3aBUCUMOCTH OT YCJIOBUM OKCIEpUMEHTa WJIM BBIOPDAHHON pacdyeTHOW MOJENH,
YKa3bIBa€TCSI HUX COOTBETCTBUE WJIM HECOOTBETCTBUE (DU3UUYECKUM 3aKOHAM H
TEOPETUYECKUM MOJEIAM, BO3MOKHBIE IIPUUYNHBI HECOOTBETCTBUS.

Otyer o nmaboparopHoii pabore odopmisieTcs Ha MHUcUe Oymare CTaHAAPTHOTO
dopmara A4 Ha OJHOW CTOpOHE JHCTA, KOTOPHIE CIIMBAIOTCS B CKOPOCIIMBATENE WIIH
MepPeIUIeTaIOTCSL.

Jlommyckaetcst ohopmMiIeHHE OTYETA IO JIA0OPATOPHOU pabOTe TOJBKO B AJICKTPOHHOM
Buze cpeacrBamu Microsoft Office: TexcT BeIpaBHMBATH MO MIMPUHE, MEXKTYCTPOUHBIH
uHTEpBa -moyitopa, mpudt —Times New Roman (14 nr.), mapameTpsl TOJICH — HIDKHEE
u BepxHee — 20 mm, neBoe — 30, a mpaBoe —10 MM, a otctym a63ana — 1,25 cm.

IMoaroroBka K MNPAKTHIC€CKOMY 3aHATHIO

MGTOJII/IIIGCKI/IG PCKOMCHIAWU 110 MOATOTOBKC K ITPAKTUYCCKHUM 3aHATHUAM

[logroroBka K MPAKTUYECKOMY 3aHATHUIO BKIIIOYACT CIEAYIOLIME DJIEMEHTHI
CaMOCTOSITEJIbHOU JESTEIbHOCTU: YETKOE MIPEACTABICHUE LU U 3a/1a4 €r0 IIPOBEICHMUS;
BBIJICJICHUE HABBIKOB YMCTBEHHOMW, aHAJIUTUYECKOM, HAYYHOH NESATEIBbHOCTH, KOTOpbIE
CTaHYT Pe3yJIbTaTOM HPEACTOSIIEH PadOTHI.

BripaOoTka HaBBIKOB OCYIIECTBISIETCS C MOMOIIBIO TOTYYEHHUSI HOBOWM MH(OpMAaIiu
00 M3yyaeMbIX MpOLEcCcax U C MOMOIIbIO 3HAHUS O TOM, B KAaKOH CTENEHU B JIaHHOE
BpEMs CTYJEHT BJIAJIEET METOJAaMU HMCCIEA0BATEIbCKON NESTEIbHOCTH, KOTOPBIMU OH
CTaHET I10JIb30BaThCA HA IIPAKTUYECKOM 3aHATUH.
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CnenoBaTellbHO, paboTa Ha NIPAKTHYCCKOM 3aHATHH HaIpaBjicHa HE TOJILKO Ha
MIO3HAHHE CTYJACHTOM KOHKPETHBIX SIBJICHHH BHCIIHETO MHpa, HO W Ha H3MCHCHHE
camoro ce0s.

BTtopoii pe3ysbTaT 04eHb BaXKeH, IIOCKOJIBKY OH oOecreuynBaeT (OpPMHPOBAHHUE TAKHUX
OOIIEKYIbTYPHBIX  KOMIICTCHIIMM, KaK CIOCOOHOCTh K  CaMOOpraHu3alud u
caM0o0Opa30BaHUIO, CIOCOOHOCTh HMCIOJNB30BaTh METOABI cOopa, 00paboOTKH U
UHTEPOpPETAlIMM  KOMIUICKCHOH  HMHGOpMAIMyd I pPEIICHHS  OpraHu3aldOHHO-
yIpaBICHYCCKUX 3a7a4, B TOM YHCJIE HaXOJSAIIUXCS 3a MpeeiaMi HETOCPEICTBEHHON
cdepbl AeITEILHOCTH CTYACHTA. MPOILIECCOB U SBJICHUH, BBIICISIIOT OCHOBHBIE CIIOCOOBI
J0Ka3aTelIbCTBAa aBTOPAMU HAyYHBIX paOOT IICHHOCTH TOT'0, YEM OHM 3aHUMAOTCS.

B xome camoro mnpakTHYeCKOro 3aHSATUS CTYIAEHTHl CHayana MpeICTaBIISIIOT
HalJIeHHbIE UMW BapuaHThl (OPMYITUPOBKU AKTYaJbHOCTH HCCIEIOBAaHUS, OOCYKIAIOT
WX 1 00OCHOBBIBAIOT CBOE€ MHEHUE O HAWIYUIlleM BapUaHTE.

O06bEM 3a1aHuil pacCUUTaH MaKCUMAaJIbHO Ha 1-2 yaca B HEJENIo.
IToaroToBKa K TeCTOBOMY KOHTPOJIIO

OCHOBHOE JTOCTOMHCTBO TECTOBOW (DOPMBI KOHTPOJIS — 3TO MPOCTOTA U CKOPOCTb, C
KOTOpOM OCYILIECTBIISAETCA NEepBasi OIIEHKAa YPOBHS OOYYEHHOCTH 1O KOHKPETHOM TeMe,
MO3BOJISIONIAsA, K TOMY JK€, pEajJbHO OLEHUTh I'OTOBHOCTbH K MTOTOBOMY KOHTPOJIIO B
MHBIX (opMax M, B ciIydae HEOOXOJIMMOCTH, OTKOPPEKTUPOBATH T€ WJIM MHBIC DJIEMEHTHI
TEMBI.

[ToaroroBka Kk TECTUPOBAHUIO
1. YTounute 00beM Matepuana (OTAeIbHAs TEMA, Psii TeM, pa3aen Kypca, 00beM BCero
Kypca), 10 KOTOPOMY ITPOBOJUTCSI TECTUPOBAHHUE.
2. [IpoutuTe Matepualibl JEKIUNA, y4eOHBIX TOCOOUH.
3. OOparuTe BHMMaHUE Ha XapakTep 3aJlaHui, MpeJjiaraeMblX Ha TPAKTUYECKHUX
3AHATHUSIX.

4. CocTaBbTe JIOTMYECKYIO KapTUHY Marepualia, BBIHOCUMOTO Ha TECTUpPOBaHME (s
MPOAYKTUBHOM pabOTHl MO MOATOTOBKE K TECTUPOBAHHUIO HEOOXOJIUMO MPEICTABISATH
BECh IMOJATOTOBJICHHBIA MaTepuad KakKk CHUCTeMY, I[IOHUMaTh 3aKOHOMEPHOCTH,
B3aMMOCBSI3M B paMKaXx 3TOW CUCTEMBI).

IHoaroroska Kk 3auery
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3auer SBISIETCS TPAAUIIMOHHONW (POpPMOM MPOBEPKU 3HAHUU, YMEHUN, KOMIETEHIUH,
c(OPMUPOBAHHBIX y CTYJIEHTOB B IPOIIECCE OCBOCHHS BCETO COJEPN AHUS H3ydaeMOu
mucuuIInHbl.  OOBIYHBIA  3a4eT OTJIMYaeTcs OT DJK3aMeHa TOJbKO TeM, 4YTO
npenoaaBaTesb He qudPepeHIupyeT 6aibl, KOTOPbIe OH BBICTABIISIET MO €0 UTOTaM.

CamocrosTenpHas MOJATOTOBKA K 3a4eTy JIOJDKHA OCYIIECTBISTHCS B TEUCHHUE BCETO
ceMecTpa, a He 32 HECKOJIBKO JTHEH JI0 €T0 IIPOBEICHMS.

[ToaroroBka BKIItOUaeT ciaeAyrolue aercTBus. [Ipexae Bcero Hy)KHO EPEUUTATh BCE
JIEKIMY, a TakKe MaTepHajbl, KOTOPbIe TOTOBHUJINCh K CEMUHAPCKUM M MPAKTHUYECCKUM
3aHATUSIM B TEUCHHUE CEMeCTpa. 3aTeM HaJ0 COOTHECTU ATy MH(MOPMAIMIO ¢ BOIIPOCAMH,
KOTOpBhIE JaHbl K 3adeTy. Eciam wmHpopmamuu HEZOCTaTOYHO, OTBETHI HAXOMST B
MpEeAJIOKEHHOW TpernoiaBaresieM Juteparype. Pekomenayercs nenaTh KpaTKUE 3arucH.
Peur uaer He o mmaprainke, a 0 GOPMHUPOBAHMH B CO3HAHWU YETKOW JJOTHYECKOM CXEMBI
oTBeTa Ha Bompoc. HakanyHe 3adueTa HeOOXOAUMO MOBTOPUTH OTBETHI, HE 3arJisA/IbIBasi B
3anucu. BpeMs Ha MOJTOTOBKY K 3a4eTy MO0 HOpPMAaTHBaM YHHBEPCUTETA COCTABIISICT HE

11. Ilepeyennb uHGOPMANMOHHBIX TEXHOJIOT Ui, HCIOJIb3YeMBbIX MPHU OCYIECTBIECHUH
00pa3oBaTeILHOIO Mpolecca Mo JUCUUILIUHE (MO1YJ/II0) (BKJIIOYas epeYyeHb
NMPOrpaMMHOro odecriedeHnsi 1 MHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM (MPH

HE00X0AMMOCTH)

NudopManimoHHbIe TEXHOJIOTUH TPUMEHSIOTCS B CIICAYIOIMINUX HANTPABICHUSX:
opopmiieHHEe THUCHBMEHHBIX pPabOT BBIMOJIHAETCA C HCIOJIb30BAHUEM TEKCTOBOIO
peaakropa;

JEMOHCTpPALIMSI KOMIBIOTEPHBIX MAaTEpPUATIOB C MCHOJb30BAHUEM MYJIbTUMEIUNHBIX
TEXHOJIOTUH;

MCIIOJIb30BaHUE MH(GOPMAIIMOHHO-CIIPABOYHOTO OOECIEeUYeHHs, TAKOTO KaK: IPaBOBBIC
cupaBounble cuctembl (KoHcynpTaHT+ u 1p.), OHJAWH CJIOBapH, CIPABOYHUKU
(I'pamorta.py, Uutyut.py, Bukuneaus u ap.), HaydHble yOIHKAIIUH.

WCIIOJI30BAHUE CTCIUATN3UPOBAHHBIX CIPABOYHBIX CHUCTEM (DJIEKTPOHHBIX yUE€OHUKOB,
CIPAaBOYHUKOB, KOJUIEKIIMI wWumocTpanuii u  (oronsoOpakeHud, (HOoTOOAHKOB,
po¢eCCUOHANTBHBIX COIMAIIBHBIX CETCH U JIp.).

OpenOffice Cepika: http://www.openoffice.org/ru/

Mozilla Firefox Ccsinka: https://www.mozilla.org/ru/firefox/new/

Libre Office Ccpunka: https://ru.libreoffice.org/

Do PDF Ccruika: http://www.dopdf.com/ru/

7-zip Ccoinka: https://www.7-zip.org/

Free Commander Ccrinka: https://freecommander.com/ru

be Reader Ccpuika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.htmlmnomno

Gimp (rpaduueckuit penaktop) Ceplnka: https://www.gimp.org/

ImageMagick (rpaduueckuii penakrop) Ccpuika:
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VirtualBox Ccruika: https://www.virtualbox.org/

Adobe Reader Ccruika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
Omneparronnas cucrema Windows 8.1 Jluniensuonnas Bepcus mo goroBopy Ne471\1 ot
11.12.2014 1.

DneKTpOHHO-0UOIMoTeYHas cructeMa bubirokomIiekTaTop

HanmonaneHa snexTpoHHas OubnuoTeka - eaepanbHOe rocyJapCTBEHHOE OI0KETHOE
yupexaenue «Poccuiickas rocyaapcrsernHas ononuoreka» (OPI'BY «PI'by)

Penaxkuus basel nanubix «IIOJIITPE/] CipaBouHuKmn»
OnexkTpoHHO-O0ubnnoTeyHas cuctema «JIAHb»

12. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEO0X0AUMOM /1A
ocyliecTBJIeHHs 00Pa30BaTeIbLHOIO NMpolecca Mo JMCUUILINHE (MO1YJII0)

-Jlns  mpoBemeHUs ~— JIGKIMOHHBIX M Ja0OpPaTOPHBIX  3aHATHH  HEOOXOoauMa
CHeIaIu3UpOBaHHAs ayAUTOPHUS — JJa0OpaTOpHs TEXHUUSCKOW MEXaHUKH, OCHAI[CHHAS
WHTEPAKTUBHOM JIOCKOM, B KOTOPOH Ha CTECHJAX pa3MelleHbl HEOOXOAMMbIC HATJISTHBIC
mocoous.

-Jlns mpoBeneHuss 1a0OpaTOpHBIX PabOT HEOOXOIUMO cleayroliee o00pya0BaHUE.
WHCTPYMEHTBI U IPHOOPHI:

-YueOnsiii crena ['mapocratuka

-YueOHbIil cTena MexaHuka )XKUIKOCTH

-YueOusiit crena I'uapoyaap
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Ipunoxenne 1

Tema 1. BBenenue B AUCHHUILIMHY. OcHOBHbIE NOHATHS H onpeacJaCHus.

1. late onpenenenue
TennorexHnke

1.

TernnoTexHUKa — 3TO HayKa, KOTOpasi U3y4aeT TEIUIOBbIC SBJICHUS,
MPOUCXOASIINEe B TENaX, HE CBS3bIBasl WX C MOJICKYJISIPHBIM
CTPOCHHEM BEIIEeCTBA.

TenmoTexHuka — 3TO pazaen (U3NKH, M3YYArOIIUi HanOoee
o0mue CBOMCTBA MAKPOCKOMMYECKUX CUCTEM U CIIOCOOBI Mepenadn
U TpeBpalleHUs] SHePTUM B TAKUX CHUCTEMax OT OoJjiee HarpeThiX
YacTel K MeHee HarpeThIM YaCTsIM, OCYIIECTBISIEMOMY XaOTUYECKU
JBHKY IAMHCST YaCTHIIaMH (MOJIEKYJIaMU, aTOMaMH, DJIEKTPOHAMH )
B MIPOLIECCE UX TETUIOBOTO JBHKEHHUSI.

TernnoTexHWKa — Hayka, KOTOpash M3y4aeT METOAbl MOJy4YeHUs,
npeoOpa3oBaHus, Nepeaayd U WCIMOJIb30BAHUS TEIUIOTHI, a TaKXkKe
NPUHIUIBI IEHCTBUSI U KOHCTPYKTHBHBIE OCOOEHHOCTH TETLIOBBIX
MAIlI{H, annapaToB U yCTPOUCTB.

TernnoTexHUKa — Hayka, M3yYarolias MpeoOpa3oBaHUE TEIUIOTHI B
ApPyTHe BUIbI SHEPTHM, TNIABHBIM 00Pa3OoM B MEXAaHHUYECKYIO W B
3JIEKTPUUECKYIO.

2. Yto Takoe Teriora

Tenmnora — 3TO 4acTb NOJHOH JHEPIHMU TEPMOAWHAMHUYECKOU
CHCTEMBI, KOTOPasi HE 3aBUCUT OT BBIOOPA CHCTEMBI OTCYETA.
Tenmnora — 5TO KUHETHYECKas YacTb BHYTPEHHEH OHEPIrUH
BELIECTBA, ONpenesieMasi HHTEHCUBHBIM XaOTHYE€CKUM JBUKEHUEM
MOJIEKYJI U aTOMOB, U3 KOTOPBIX 5TO BEIIECTBO COCTOHT.

Temnmora — »3T10 (usnudeckass BeNWYMHA, ONpenensieMas Kak
KOJINYECTBO JHEPrUH, KOTOpPOe HEOOXOANMO MOABECTH K Tely,
4TOOBI €r0 TeMIIEpaTypa Bo3pocia Ha oguH KenbBuH.

Temnmora — o510 (¢u3nuUecKass BeNWYNHA, XapaKTEPHU3YHOIIAs
TEPMOAUHAMUYECKYK) CHUCTEMY M KOJMYECTBEHHO BBIPAXKAIOILAS
WHTYUTHUBHOE MOHSTHUE O PA3JIUYHON CTENIEHH HArPETOCTH TEL.

3. Uro Takoe sHeprus

DHeprusi — 3TO CKaJsipHas (pu3uyUecKas BEJIWYHMHA, SBISTFOLIASICS
€IMHON Mepoil pasnu4HbIX (OPM IBMKEHHUS M B3aUMOJEHCTBUS
MaTepuy, Mepoil mepexona ABMKEHHs] MaTepud U3 OnHUX (HopM B
IpyrHue.

DHeprusi — 3TO KOJIMYECTBEHHAsl XapaKTePUCTHKA B3aUMOENCTBUS
MEXAY TEPMOAWHAMHYECKOW CHCTEMOH M OKPYKaIoLIEH Cpemo,
HE CBA3aHHOI'O C NIEPEHOCOM BELIECTBA.

DHeprusi — 3TO OIHO U3 OCHOBHBIX MOHATHUH COBPEMEHHOW HayKH,
o0mMi TEPMHUH, OINPENENSIOMNI COOTHOLIEHWE TPOCTPAHCTBA-
BPEMEHU U XapaKTePUCTUUECKUX MOHATUHN JBI)KEHUS MaTepUU.
DOueprusi — 310 (Qunocodckass KaTeropusi, ONPEAeSomas
BO3MOXKHOCTb M KOJIMYECTBEHHbIE  IapaMeTpbl  TEIUIOBOIO
B3aUMOENCTBUS MaTePUANIbHBIX CUCTEM.

4. Yto Takoe TemmnepaTrypa

Temnepatypa - 3T0 (usnueckas BeJUYHHA, XapaKTePU3YIOIIasi
COCTOSAHUEC TCPMOANHAMHUYCCKOrO paBHOBECUA MaKpOCKOHH‘{eCKOﬁ
CHUCTEMBI.

Temmepatypa - 3TO (¢u3MYecKas BENUYMHA, ONPEACISIOIIast
pa3jiniue B KOJIUYCCTBE TCIJIOTHI, HGO6XOI[I/IMOG AJisi Harpesa 1r
BellleCTBa Ha 1 rpanyc.




Temneparypa — 3TO Mepa CpaBHEHUS] HATPETOCTHU BELIECTBA.
Temmnepatypa - 5T0 (Qu3MYecKas BEIHYHHA, XapaKTePH3YHOLIas
BHYTPEHHIOI SHEPTHIO CUCTEMBL.

5. Hynesoe Hauano
TCPMOANHAMHUKHA

Jnsa npuBeneHuss M3OJUPOBAHHOM CUCTEMBI B COCTOSIHUE
paBHOBeCHsT HEOOXOAMMO OOECTeUUTh MOMBOJ TEIUIOTHI K MEHee
HArpeToOi YacTu B 00beMe Pa3HUIIbI TEMIEPATyP MEXKIY YacTSIMHU
CHUCTEMBIL.

H3onupoBaHHas cHCTEMa HAXOIUTCA B COCTOSHUU PaBHOBECHS
TOrAa Y TOJNBKO TOTNA, KOrZIa HE MPOWCXOIUT MOTPeOIeHus
SHEPTUM OT BHELIHErO UCTOUYHHUKA.

Ecnn  wu3onupoBaHHass CUCTEMa HAxXOAMTCA B COCTOSIHUE
PaBHOBECHSI, TO SHTPOIHUS] CUCTEMbI HE U3MEHSIETCS UJTH YOBIBAET.
JIroboe MakpOCKOIMYECKOe TeJNO WIM CHUCTeMa TeJl IpH
HEU3MEHHBIX BHEIIHHUX YCJOBHUSX CaAaMOIPOM3BOJIBHO MEPEXOAUT B
TEPMOAUHAMUYECKOE PABHOBECHOE COCTOSIHUE, MOCHE NOCTHXKECHUS
KOTOPOTO BCE YaCTH CUCTEMbI UMEKOT OJUHAKOBYIO TEMIIEPATYPY.

6. Uro Takoe
TepmoauHaMuueckasi cuctema

TepmonnHaMuyeckass CHCTEMa — O3TO €IUHBIA OOBEKT, BCE
OCHOBHBIE  YaCTH  KOTOPOTO  XapaKTePU3YIOTCS  HAJU4UEM
ONPENENIEHHbIX YCTOMYHUBBIX CBOMCTB M MPHU3HAKOB, IMPU 3TOM BCE
4acTH OOBEKTAa MEXAHMYECKH CBSI3aHbI MEXKIY COOOW M UMEIOT
OIHOPOIHOE TEMIIEPATYPHOE MOJIE.

TepMoanHaMU4eCKasi CUCTEMA — 3TO COBOKYITHOCTb MaT€PHUATbHBIX
00OBEKTOB, TEPMOAMHAMHYECKU OTHOPOIHO B3aUMOJEHCTBYIOIIUX
C OKpYyXXarollell Cpemoi, 4TO TMO3BOJSET BbIAEIUTb HX €IHHOE
LeJI0e.

TepMoanHaMU4eCKasi CUCTEMA — 3TO COBOKYITHOCTb MAaT€PHUATbHBIX
TeJI, HAXOASAUIUXCS B MEXaHUYECKOM M TE€IJIOBOM B3aUMOJEHCTBUU
Opyr C APYrOM M OKPYXXaroLIeW Cpeaoi, XapaKTepU3YHOLIUXCS
COYETAHHUEM OMNPEIECJICHHBIX YCTOMYMBBIX CBOWCTB W IMPU3HAKOB,
MO3BOJISIIOIIUX BBIEIUTh UX KaK €IMHOE LIENOE.
TepMoanHaMU4eCKasi CUCTEMA — 3TO COBOKYITHOCTb MaT€PHUATbHBIX
OOBEKTOB  CBSI3AHHBIX JPYr C JOPYrOM MEXaHHYECKH U
HAXOSIUXCST B CTaOMJIBHOM COCTOSIHUHM TEPMOIHMHAMUYECKOTO
B3aUMOJICHCTBUS IO OTHOIICHUH K OKPYXXAIoLIEeH cpeae CKOJIb
YTOJHO JOJr0€ BpeMsl.

7. UTo Takoe MONyOTKpBITas
TepMOJMHAMHUYECKas CUCTEMA.

[TonyoTkpbiTas TEPMOAMHAMHUYECKAsT CHCTEMA — OTO CHCTEMA,
KOTOpasi OOMEHHBAETCS ¢ APYTUMH CUCTEMaMH HJTU TETJIOTOU, HITH
paboToi.

[TonyoTkpbiTas TEPMOAMHAMHUYECKAsT CHCTEMA — OTO CHCTEMA,

KOTOpasi OOMEHMBAETCSI C OKPYKArOIIeW Cpedod WM TEIUIOTOM,
WM paboTOM.

ITonyotkpbiTas TepMOAMHAMMYECKass CHUCTEMa — 3TO CHUCTeEMa,
KOTOpast OOMeHHuBaeTcst paboTol C APYTUMH CHCTEMAaMH.
ITonyoTkpbiTas TepMOAMHAMHYECKas CHUCTEMAa — BTO CHUCTeEMa,
KOTOpasi OOMEHUBAETCS TEIJIOTOH ¢ OKPYKAKOIIEH Cpenoit.

8. Uto Takoe roMoreHHas
TePMOJAMHAMUYECKAsl CUCTEMA.

I'omoreHHass TepMOAMHAMHYECKAss CHCTEMAa — 3TO CHCTEMA,
uMernad BO BCEX CBOHUX YacCTiAX OI[I/IHaKOBbeI coCrtaB H
(dusnveckne CBONUCTBA.




l'oMoreHHass TepMOAMHAMUYECKAsT CHCTEMa — O3TO CHCTEMA,
OHOPOJHAsl CHUCTeMa IO COCTaBy M (PU3UYECKOMY CTPOCHHIO,
BHYTPH KOTOPOH cofepkaTcst MOBEPXHOCTH paszera.
l'oMoreHHass TepMOAMHAMUYECKAsT CHCTEMa — O3TO CHCTEMA,
OJHOPOJHAsl CHUCTeMa IO COCTaBy M (PU3MYECKOMY CTPOCHHIO,
BHYTPH KOTOPO# HET TIOBEPXHOCTEH pasena.

l'oMoreHHass TepMOAMHAMUYECKAsT CHCTEMa — O3TO CHCTEMA,
COCTOSIIasi W3 HECKOJNbKUX OJHOPONHBIX Hacteil (¢a3) ¢
Ppa3InIHbIMU (1)I/ISI/I"IGCKI/IMI/I CBOfICTBaMI/I, OTOCJICHHBIX OJHA OT

APYroil BUAUMBIMH MOBEPXHOCTSIMU Pa3Aena.

9. Yto Takoe
TepMOI[I/IHaMI/ILIeCKI/Ie
mapaMeTpbl COCTOSAHUA.

A e

BenuuunHel, KOTOpbIE XapakTepu3yoT (U3MUECKOE COCTOSTHUE Tela
Benuunnel, KOTOpBIE XapaKTEPU3YIOT TEIJIOBOE COCTOSIHUE Tea
BenuunHel, KOTOpBIE XapaKkTepU3YyIOT NapaMeTphl HarpeBa Tea
BenuunHel, KOTOpbIE XapaKTEPU3YIOT CIIOCOOHOCTh OOMEHUBATHCS
TEIUIOM C APYTHUMH TEJIaMH M OOBEKTaMH.

10. 1. TepMonuHaMU4ECKOE ONPEAEICHUE ABICHUS.
p) oy 02 2. OnpeneneHue yCKOpEHUs IBUKEHMS Tea.
pP=—RH— 3. Ypasuenue Ban-nep-Baanbca.
3 2 4. TepMOAMHAMHUYECKOE OMPEACIICHUE TEMITEPATYPBI.
11. 1. VYpaBHeHHE COCTOSIHUS.
2. VYpasHeHue MeHneneena.
f ( P’ v, T) = 0 3. YpaBHEHHE TEPMOIUHAMUYECKOTO PABHOBECHS.
4. TepMonMHAMHYECKOE YPABHEHHUE CUCTEMBI.
1. Korna Bo Bcex Toukax oObeMa TEPMOIMHAMHUYECKOH CHCTEMBI BCE
OJJHOMMEHHBIE TTapaMeTpbl U (HU3NIECKHE CBOWCTBA PAaBHBI MEXKIY
coboifi M HEe MOIyT U3MEHUTbCS CaMONPOU3BOJBHO MPHU
HEU3MEHHOCTH OKPY>KarOLIEl CPebl.
2. Korna Bo Bcex Toukax oObeMa TEPMOIMHAMHYECKOH CHCTEMBI BCE
napameTpel U (U3NYECKHe CBOMCTBA OCTAIOTCS HEM3MEHHBIMH H HE
MOIYyT M3MEHHUTBCS CaMONPOMU3BOJBHO IPH HEU3MEHHOCTH

12. Yro Takoe PaBHOBECHOE o
OKPY>KaroIlle! Cpeasl.

COCTOARME CHCTEMbI 3. Korna Bo Bcex Toukax oObeMa TEPMOIUHAMHYECKOH CHCTEMBI BCE
OJJHOMMEHHBIE TTapaMeTpbl U (PU3NIECKHE CBOWCTBA PAaBHBI MEXKIY
co0O¥ M 3KBUBAJICHTHO M3MEHSIOTCS MPU U3MEHEHUU TapamMeTpOB
OKPY>Karollei Cpenbl.

4. Korna BO Bcex TOUKax oObeMa TEPMOIMHAMHYECKOH CHCTEMBI BCE

napaMeTpel U (PU3MUECKHE CBOWCTBA OCTAIOTCS HEM3MEHHBIMH U
SKBUBAJCHTHO HU3MCHSAKOTCA TOJIbKO NPU U3MCHCHUU IMMapaMETPOB
OKPY>Karollei Cpenbl.

Tema 2. IlepBblii 3aK0H TEPMOAMHAMHKH.

1. YUto Takoe «KOJIUYECTBO
TEIJIOThI»

1.

Pusnyeckui 5KBHUBAJIEHT pa3sHOCTH TEMIIEPaTyp TN

2

ONpENENAOINNI CTENEHb HArPeBa OJHOIO Teja MO OTHOLIEHUIO K
Ipyromy.

Tennora, HeoOXxoaMMas ANl HArPEBAHUS WM BBIAEISIOLIASICA TIPH
oxyaxxaeHuu 1 kr semecrtsa Ha 1 K.

Mepa BHYTPEHHEH KHHETUYECKOH 4YaCTH OJHEPTHH MOJIEKYJI,

KoTopasi Tpebyercss s TapooOpa3OBaHMs], TUIABJICHUS WJTU




BBIAENSAECTCS NPU KOHACHCALUH, KPUCTAIUIU3ALMH, CTOPaHUU 1 Kr
BELIECTBA.

KonnuecTtBo TemnoTbl — 3TO 4acTh TEIUIOTHI, KOTOPYIO MOXKHO
0CcBOOOINTDL W MPEBPATUTH B JPYTHE BUIBI SHEPTUU NMPU HAIUYHU
Pa3HOCTU TEMIIEPATYP.

2. Yt0 Takoe BHYTPEHHS

SHeprus Tena

COBOKYNHOCTP ~ KMHETHMYECKONH M  MOTEHLHUAJIbHONH BSHEpruu
MOJIEKY L.

COBOKYHOCTh ~NOTEHIMATBHOH M  KOJeOATeNbHOW HSHEPruu
MOJIEKY L.
BuytpusinepHas SHeprusi  B3aUMOJEWUCTBUSL  MEXIAY  SAPOM
MOJIEKYJIbI U 3JIEKTPOHAMH.

COBOKYIHOCTb BCEX BUJIOB SHEPTHUH.

dQ — dA

(9%

OnpeneneHre  KONWYEeCTBAa  TEIUIOTBI  OTHOCUTENBHO K
BBITIOJTHEHHOM padorTe.

BryTpeHHsis 5Heprus OTKPBITON TEPMOANHAMUYECKOW CUCTEMBI.

Y paBHEHHE COCTOSIHUS UAECANBHOTO rasa.

XapakTepUCTUUECKOE YPAaBHEHHE UAECANBHOIO rasa IJsl OTKPBITOU

TepMOI[I/IHaMH‘{eCKOfI CHCTCMBI.

AU =U;-Uj

Ilpupamenue BHEHMIHENH 3HEPrUU MPU TEPEBOAE CUCTEMBI W3
OJTHOTO COCTOSIHMSL B IPYTO€.

IIpupamenue noJHON SHEPrUU NPU NEPEXOAe CUCTEMBI U3 OJHOIO
COCTOSIHUSI B APYTOE.

Ilpupamenue BHYTPEHHEH OSHEPrUU MPU MEPEXONE CUCTEMBI U3
OJTHOTO COCTOSIHMSL B IPYTO€.

IIpupamenue NoABEAEHHON 3HEPIHM NPU NEPEXOAE CUCTEMBI U3
OJTHOTO COCTOSIHMSL B IPYTO€.

S.

0=U-Uy+L

Onpenenenue 1-oro 3akoHa TEPMOJMHAMUKH
Onpenenenue 2-0oro 3ak0Ha TEPMOJIMHAMUKH
Omnpenenenne sueprun [ mb0ca
Ornpenenenne SHTAIBITUN

6.

O/m=(uz—ujp) +1

ol L A

N

Onpenenenne 1-0ro 3aKkoHa TEPMOAUHAMUKH IJIsI €UHULIBI MACCHI
BEILECTBA

Onpenenenne 2-0ro 3aK0Ha TEPMOAMHAMUKH JJIsI €IMHHULIBI MACChI
BEILECTBA

Onpenenenne sHepruu [ nOOca i eIMHALIBI MACChI BEIECTBA
OnpeneHeHI/Ie OHTAJBIINUU AJId €JUHUIBI MACChI BEIIIECTBA

7.

dH + VdP

Marematudeckasi popma 3anucu 1-oro 3akoHa TEPMOTUHAMUKH
Marematudeckasi popma 3anucu 2-oro 3aKOHa TEPMOIUHAMUKH
Maremartudeckas popma 3anucu suepruu [ nd6ca
Marematudeckasi popma 3arucH SHTANbIHH

c=dQ/dT

3
4
1.
2.
3
4
1

. AuddepeHunpoBaHHas TETJIOEMKOCTh BEIIECTBA

2. UcTHHHAsA TEIJIOEMKOCTD BELIIECTBA

3

. Hpeneanaﬂ MaKCHUMaAJIbHAaA TCIIJIOEMKOCTD BCIICCTBA

4. YcnoBHas pacueTHasl TEIIOEMKOCTD BEIIECTBA

AQ =AU+ 44

1

(9%

. Martemarunueckas (OpMyIHPOBKA 2-0T0 3aKOHA TEPMOTHHAMUKH.
2.

MaremaTtuueckast dbopmynpoBka HYJIEBOTO Hauajia

TEPMOAUHAMUKHA

. Ypasaenne paboThI rasa.




. Maremarnueckas GopMyIHpoBKa 1-0ro 3aKOHA TEPMOIHHAMUKH.

10. . Onpenenenue 2-oro 3aKOHa TEPMOAMHAMUKH.
. Onpenenenvie kodpULIMEHTA TEIUIONEePenadn
dQ/dr . Onpenenenue TEMIOEMKOCTH Teja
. Onpenenenue KOJUMUECTBA NepeaaBaeMoro Tersia
1. . Ypasnenue [Ipanars.
. YpasHenne Knaneiipona
cp-cv=R . Ypasuenue Maiiepa
. YpasHeHnue /lanbToHa
12. . IlokasaTrens paBHOBECHOCTH TEPMOANHAMHUYECKOTO MPOLIECCA.

Cp/Cy

. ITokazarenb U3OKJIUHBI
. Iloxasarens aguadaTel
. IlokaszaTenp U30TepMbl

13. . YpasHenue boina-Mapuorra u I'eii-JIroccaxka.
. YpasHenue Knaneiipona-Menaeneena
Pv=R,Tu . Ypasuenue Maiiepa-JlaBasist
. Ypasuenue [lanprona-IIpannris
14. . Ilpasuino Ilpanaras.
. 3axon Knaneiipona-Menneneesa
P=3 Pi . 3axoH Maiiepa

AW N =R W N =R W N =R W N =S WD =S

. 3akoH JlanbTOHA

Tema 3. Bropoii 3aK0H TepMOIHHAMHKH.

1.

0:1—-0:=A4

1. 1-#1 3aKOH TepMOIUHAMUKHU

2. 2-1 3aKOH TepMOAMHAMUKU

3. 3axoH coxpaHeHus 3Hepruu [ nboca
4. OcCHOBHOI 3aKOH TEPMOJIMHAMUKHU

P
| 4 9y
Q\//f‘/’; ; Ipouecc 3-4:
1. HM3otepmuyeckoe pacliupeHue
3 2. H30TepMHYECKOE CIKATHE
; // 7] /) 2 3. AnmabatHoe cxxaThe
Z
s 0 = 4. AmuabaTHOe pacIInpeHue
3. 1. Bropas ¢gopma 3anmucu 2-0ro 3aK0Ha TEPMOJUHAMUKU
2. Bropas ¢gopma 3amucu 1-oro 3aKkoHa TepMOJUHAMUKA
dQ =dH + VdpP 3. IlepBas ¢opma 3amucu 2-oro 3aK0OHa TEPMOIUHAMHUKH
4. ITepBas popma 3anucu 1-0ro 3aKOHA TEPMOTUHAMUKU
P
A 4o/ 7
\//_// Y . ITpouece 1-2:

1. HM3otepmuyeckoe pacliupeHue
2. H3zorepmuueckoe cxxatue

3. AnmabatHoe cxkaTHe

4. AmuabaTHOe pacIInpeHue




IIpouecc 2-3:
g \ 4o/ 7 N s
[ / / 1. HM3otepmuyeckoe pacliupeHue
/ 1 2. M30TepMHYECKOE CHKATHE
3. AnmabatHoe cxkaTHe
3/ 4. AmuabaTHOe pacIInpeHue
VT2
g 1)
5.0 v
P I
4 /////Q, IMpouecc 4-1:
/ ! 1. H3oTepmMuyecKOe pacIiupeHue
2. H30TepMHUYECKOE CKaTHE
3 3. AnmabatHoe cxkaTHe
/ / / / ,, // 2 4. AmuabaTHOe pacIInpeHue
9,
6. 0 v
7. 1. OTHOCUTENPHOE OJIBEICHHOE KOJNYECTBO TETIOTHI B LIMKJIE.
2. BHyTpeHHsist padoTa TEPMOJMHAMUYECKOTO [IUKJIA.
(01—-02) /01 3. Tepmudeckuii K LUKJIA.
4. TenoBOI 3KBUBAJICHT PaOOTHI IIUKJIA.
8.
Iukn Kapno. ITpouecc 1-2:
7 (Z’ 1. H3orepmuueckoe pacuiupeHue
* ; ’ ‘ * * ‘ ; ‘ 2. H30TepMIYecKoe CiKaTHe
4”_—__-'—’ f 3. AnuabatHoe CxKkaTue
I,=const |
| 4. AmuabaTHOe pacIInpeHue
Jf T, =const 7
§ o {
EREARAAL
Y2 e
0a /N
9.

0 a

J

b

Iukn Kapno. ITpouecc 2-3:
1. HM3otepmuyeckoe pacliupeHue
2. H3zorepmuueckoe cxxatue
3. AnmabatHoe cxkaTHe
4. AmuabaTHOe pacIInpeHue

10.

Iukn Kapno. ITpouecc 3-4:




7‘ q,
SEIRERIE

¢ T, = const

st 1,
ol

0 a b

H3oTepMuueckoe paciimpeHue
H3orepmuueckoe cxaTue
AnmnabatHoe cxxaTHe

A e

AnunabatHoe pacmupeHue

11.

7‘ q

Iukn Kapno. ITpouecc 4-1:
1. HM3otepmuyeckoe pacliupeHue
2. H3zorepmuueckoe cxxaTtue
3. AnmabatHoe cxkaTHe
4

=const
7; N AnunabatHoe pacmupeHue
T, =const
ATIDATILE
9,
0 a b
12. 1. Onpenenenue SHTAJIbINU
2. OnpenenexHue BHYTPEHHENH SHEPTUU
dQo/T 3. OnpeneneHue SHTPONUHU
4. Onpenenenue sHepruu [ uboca
13. 1. YcnoBue nepexoaa TEMIOTHI OT CUCTEMBI K OKPY KaroLlel cpene
2. Ycnosue nepexoa TemiIoThl U3 OKPYIKAKOLIEH Cpenbl K CUCTEME
ds =2dQ/T 3. VYcnoBue HEBO3MOXKHOCTU NEpexofa TEeIUIOTBI OT CHUCTEMBI K

OKpYyJKarolleu cpene
4. VYcnoeue HEBO3MOXKHOCTH NEPEXOAA TEIUIOTBI U3 OKPY KAKOLIEH
Cpeabl K CUCTEME

Tema 4. TepmoaguHaMHYeCKHE POLECCHI.

. CooTHOLIEHHE BEPHO ISl a1MadaTHOTO MpoLecca
. CooTHOIIEHHE BEPHO 1151 H30TEPMHUYECKOr0 MpoLecca

1. 1. CooTHolIEHNE BEPHO ISl U30XOPHOTO MpoLiecca
2. CooTHOILIEHHNE BEPHO Ui aAnabaTHOTO MpoLecca
2 Vi 3. CooTHOIIEHHE BEPHO TSI H30TEPMHUUECKOTO MPOoLecca
T 4. COOTHOLIEHHE BEPHO I H300apPHOro MPOLECca
P
2. 1. CooTHowmenne BEPHO 111 H300apHOTO MpoLecca
2. CooTHOLIEHHE BEPHO ISl U30XOPHOTO Npoliecca
q==Cy ( - 1‘1) 3. CooTHOIIEHHE BEPHO TSI H30TEPMHUUECKOTO MPOoLecca
4. CooTHOILIEHHNE BEPHO 11l H300apHOTO MpoLecca
3. 1. CooTHolIEHNE BEPHO ISl U30XOPHOTO MpoLiecca
2
3
4

. CooTHOIIEHHE BEPHO 1151 H300apHOTO MpoLecca




4.dS = ¢y In(T/Ty)

. OmpeneneHne SHTPONUHU B H30XOPHOM IpoLiecce

. OnpeneneHne SHTPONNHU B U30TEPMUUECKOM MpoLiecce
. Onpenenenne SHTPONMH B aTMadaTHOM ITpoLiecce

. Onpenenenue SHTPONHHU B H300apHOM MpoLecce

. CooTHOILIEHHE BEPHO ISl H30XOPHOTO MpoLecca

. CooTHOIIEHHE BEPHO 15 anuadaTHOro mpoLecca

. CooTHOIIEHHE BEPHO 151 H30TEPMHUYECKOr0 MpoLiecca
. CooTHOIIEHHE BEPHO 1151 H300apHOTO MpoLecca

B W N =D W N =D W N -

. CooTHOIIEHHE BEPHO ISl H30XOPHOTO MpoLecca

. CooTHOIIEHHE BEPHO 15 afuadaTHOro mpoLecca

. CooTHOIIEHHE BEPHO 151 H30TEPMHUYECKOr0 MpoLiecca
. CooTHOIIEHHE BEPHO 1151 H300apHOTO MpoLecca

7. 1. CooTHolIEHNE BEPHO ISl U30XOPHOIO Mpolecca
2. CooTHOILIEHHNE BEPHO Uil aAnabaTHOTO MpoLecca
A=0 3. CooTHOIIEHNE BEPHO TSI H30TEPMHUUECKOTO MPoLiecca
4. CooTHOLIEHHNE BEPHO Il H300apHOTO MpoLecca
8. 1. OnpeneneHune SHTPONUHU B U30XOPHOM IIpoliecce
2. OnpeneneHue SHTAJIbINK B H30XOPHOM IIpoLiecce
Cv ln( T/T 1) 3. OnpeneneHue SHTAIBINHA B H30TEPMUUECKOM MPOLIECCE
4. OnpeneneHre YHTPOITUU B H300apHOM MpoLecce
9. 1. CooTHolIEHNE BEPHO ISl U30XOPHOTO MpoLiecca
2. CooTHOWEHHNE BEPHO Ui aAnabaTHOTO MpoLecca
du=10 3. CooTHOLIEHHE BEPHO AJI1 H30TEPMUYECKOTO Mpoliecca
4. CooTHOILIEHHNE BEPHO 11l H300apHOTO MpoLecca
10. 1. CooTHoLIIEHUE BEPHO JJIs1 H30XOPHOTO IpoLiecca
2. CooTHOILIEHHNE BEPHO Uil aAnabaTHOTO MpoLecca
V; Tl 3. CooTHolIeHe BEpHO I H30TEPMHUYECKOro npolecca
g o ?2 4. CooTHOILIEHHNE BEPHO Il H300apHOTO MpoLecca
11. . CooTHoIIeHNE BEPHO IJIsI H30XOPHOTO MPOoLecca

B W N =

. CooTHOIIEHHE BEPHO 15 aquadaTHOro mpoLecca
. CooTHOIIEHHE BEPHO 1151 H30TEPMHUYECKOr0 MpoLecca
. CooTHOIIEHHE BEPHO 1Sl H300apHOTO MpoLecca

. CooTHOIIEHHE BEPHO 15 afuadaTHOro mpoLecca
. CooTHOIIEHHE BEPHO 11 H30TEPMHUUECKOr0 MpoLecca

12. 1. CootHotenue BepHO 1151 3akoHa boitnsa-Mapuorra
2. CooTHOILIEHHNE BEPHO Ui aAnabaTHOTO MpoLecca
Vi _ [_] 3. CooTtHouieHue BepHO A 3akoHa I eli-JIroccaka
Vv, B 7'2 4. CoorHotueHue BepHO 1s 3akona [lapis
13. 1. CooTHOILIEHUE BEPHO TSI H3OTEPMUIECKOTO ITpoLiecca
2. CooTHOLIEHHE BEPHO 1JIs1 U30XOPHOTO Mpolecca
A=PV2-Vy 3. CooTHOLIEHHE BEPHO I H300apHOTO IPOLEcca
4. CooTHOILIEHHNE BEPHO IS aANadaTUIECKOro Iponecca
14. 1. CooTHOLIIEHUE BEPHO IJIs1 H30XOPHOTO IpoLiecca
2
3
4

. CooTHOIIEHHE BEPHO 1Sl H300apHOTO MpoLiecca




dS = ¢, In(TTy)

. CooTHOIIEHHE BEPHO [T anuabaTHOro mpoLecca
. CooTHOIIEHHE BEPHO 1151 H30TEPMHUYECKOr0 MpoLecca
. CooTHOIIEHHE BEPHO 1151 H300apHOTO MpoLecca

25.

. CooTHOIIEHHE BEPHO ISl H30XOPHOTO MpoLecca

15. 1. CooTHoLIIEHUE BEPHO JJIs1 H30XOPHOTO IpoLiecca
2. CooTHOILIEHHNE BEPHO Ui aAnabaTHOTO MpoLecca
P ﬂ 3. CooTHOIIIEHNE BEPHO I U300apHOTo MpoIiecca
Py B 7, 4. CooTHOLIEHHE BEPHO IJIs1 U30TEPMHUUECKOro npolecca
v, 1. CooTHolIEHNE BEPHO ISl U30XOPHOTO MpoLiecca
dS =RIn— 2. CooTHOILIEHHNE BEPHO Ui aAnabaTHOTO MpoLecca
16. ¢ 3. CooTHOIIEHHE BEPHO TSI H30TEPMHUUECKOTO MPOoLecca
4. CooTHOILIEHHNE BEPHO 11l H300apHOTO MpoLecca
17. 1. CooTHoIlIeHNE BepHO it U300apHOTO MpoIecca
2. CooTHOILIEHHNE BEPHO Ui aAnabaTHOTO MpoLecca
dq = (du+tpdy) 3. CooTHOIIEHHE BEPHO TSI H30TEPMHUUECKOTO MPOoLecca
4. CooTHOLIEHHE BEPHO sl U30XOPHOTO Mpoliecca
18. 1. CooTHoLIIEHUE BEPHO JJIs1 H30XOPHOTO IpoLiecca
2. CooTHOILIEHHNE BEPHO Ui aAnabaTHOTO MpoLecca
dqg=10 3. CooTHOIIEHHE BEPHO TSI H30TEPMHUUECKOTO MPOoLecca
4. CooTHOILIEHHNE BEPHO 11l H300apHOTO MpoLecca
19. 1. CooTHoLIIEHUE BEPHO JJIs1 H30XOPHOTO IpoLiecca
2. CooTHOILIEHHNE BEPHO Ui aAnabaTHOTO MpoLecca
dq = cpdT 3. CooTHOIIEHHE BEPHO TSI H30TEPMHUUECKOTO MPOoLecca
4. CooTHOILIEHHNE BEPHO 11l H300apHOTO MpoLecca
20. 1. CooTHolIEHUE TapaMeTPOB ras3a 1o 3akony lapis
2. CooTHOLIEHHE TapaMeTPOB ras3a 1o 3akoHy boinsi-Mapuorra
D1 T1 3. CooTHOILIIEHNE TapaMeTPOB Tra3a B ainabaTHOM Iporiecce
p_z - Fz 4. CooTHOIIEHNE MapaMeTPoB Ta3a 1o 3akony I eii-JToccaka
21. 1. CooTHoLIIEHUE BEPHO JJIs1 H30XOPHOTO IpoLiecca
2. CooTHOILIEHHNE BEPHO Ui aAnabaTHOTO MpoLecca
pv" = const 3. CooTHOIIEHHE BEPHO TSI H30TEPMHUUECKOTO MPOoLecca
4. CooTHOLIEHHNE BEPHO I H300apHOTOo MpoLecca
22. 1. CooTHoLIIEHUE BEPHO JJIs1 H30XOPHOTO IpoLiecca
2. CooTHOILIEHHNE BEPHO Ui aAnabaTHOTO MpoLecca
A= p'( vz-vz) 3. CooTHOIIEHHE BEPHO TSI H30TEPMHUUECKOTO MPOoLecca
4. CooTHOILIEHHNE BEPHO 11l H300apHOTO MpoLecca
23. 1. CooTHoIIIEHUE BEPHO IJIs1 H30XOPHOTO IpoLiecca
2. CooTHOILIEHHNE BEPHO Ui aAnabaTHOTO MpoLecca
A =-dU 3. CooTHoLIeHHe BEpHO I H30TEPMHUYECKOro npolecca
4. CooTHOILIEHHNE BEPHO 11l H300apHOTO MpoLecca
24. 1. CooTHoLIIEHUE BEPHO JJIs1 H30XOPHOTO IpoLiecca
2
3
4
1
2

. CooTHOIIEHHE BEPHO 15 aquadaTHOro mpoLecca




dU=Cv 'dT

3. CooTHOLIEHHE BEPHO 151 H30TEPMHUYECKOr0 MpoLiecca
4. CoOTHOLLIEHHE BEPHO 1Sl H300apHOTO MpoLiecca

26.

q = T(S:-S1)

1. CooTHOLEHNE BEPHO 111 H30XOPHOTO TpoLecca

2. CooTHOLIEHHNE BEPHO Il H30TEPMHUYECKOrO Iporecca
3. CooTHoueHne BEpHO 111 H300apHOTO MpoLecca

4. CooTHOILIEHHNE BEPHO [T aAHa0aTHOTO MpoLecca

27. T 1 )

IIpouecc 2-3:

1. M30X0OpHOro MOHMKEHUS AABJIECHUS
2. AnnabaTHOro pacuIupeHust

3. U30TepMHUUECKOro CKaTUs

4. 300apHOro paciupeHust

28.

v

. AnnabaTHbIi poLiecc CHIKEHHS JaBJIeHUs B KoopanHaTtax T-S
. M3oTepMuueckuii nmpouecc cxxatus B koopauHarax T-S
. AnmnabaTHbIi mpoLiecc pacIiiupeHus B koopauHarax T-S

B W N =

. M306apHslii mponecc B koopauHarax T-S

29 Ty 1 2

IIpouecc 4-1:

1. M30X0OpHOro MOHMKEHUS AABJIECHUS
2. 30TepMHUYECKOro CoKaTus

3. AauabaTHOTO CiKaTHUs

4. 300apHOro paciupeHust

30.

v

. U30x0pHBIi IpoLiecc HarpesaHus B koopauHaTtax P-V
. U30TepMuueckuil mpouecc HarpeBanusi B KoopauHarax P-V
. AnnabaTHbIi MpoLece OXJIaXIEHUs B KoopAnHaTax P-V

B W N =

. I300apHbIil mpolecc MOBBIISHHS JABJICHHS B KoopauHaTax P-V

31.

IIpouecc 1-2:

1. 130X0OpHOrO MOHUKEHUS AABJIECHUS
2. AnnabaTHOTO CXKaTHUs

3. U30TepMHUUECKOro CKaTUs

4. 300apHOro paciupeHust

32. 7T

v

. I30x0pHBIi NpoLece paciIupeHusi B koopauHatax T-S
. AnnabaTHbIi poLece paciiupeHus B koopauHarax T-S
. U3orepmuuecknii mporecc cxkatusi B kKoopaunarax T-S

B W N =

. M306apHslii mponecc B koopauHarax T-S

33.

IIpouecc 3-4:

1. M30X0OpHOro MOHMKEHUS AABJIECHUS
2. 300apHOro paciupeHust

3. U30TepMHUUECKOro CKaTUs

4. AnnabaTHOTO CXKATHUs




34.

v

1.
2.
3.
4.

H30x0pHBII nporece NOBBILIEHUS JaBJIEHUs B KoOpaAnHaTax T-S
H3orepmuueckuii npouecc cxxatus B koopauHarax T-S
AnnabatHblIil poriecc cxxkatus B KoopauHaTtax T-S

N3o0apHbIiii porecc B koopauHatax T-S

Tema 5. Tepmoaunamuka noroka. PeanbHbie razsl. OCHOBHbIE TEPMHHBI POLECCOB

nepeaavdn Teivia.

1.

TennonpoBOAHOCTS - 3TO

. PacnipocTpanenune TemIoTsl BHYTPH TBEPAOIO Tea
. Ilepenada TEemIOTEl KOHBEKLIUEN U U3JIy4EHUEM

Ilepenaya TennoThl KOHBEKIUEN OT OAHOIO TEJA APYTOMY

. Ilepenada TemIoOBON 3HEPTUU U3ITyYEHUEM

2.

KouBexkTuBHbBIN

TEILIOOOMEH - ATO

1
2
3.
4
1

OnHOBpEeMEHHBIH MEePEHOC TETLIOTHI KOHBEKIIeH 151
TETIONPOBOJHOCTHIO

2. PacnpocTpaHeHue TEIJIOThI BHYTPU TBEPAOTO TENa

(9%

. Ilepenada TemIoOBON 3HEPTUU U3ITyYEHUEM

IlepeHoc TemnoOTHI NpU NEPEMEIICHUM U IMEePEMELINBAHUM BCEU
MacChl HEPaBHOMEPHO HArpeThIX KUAKOCTU UJIU rasza

TemmooOMeH - 310

IlepeHoc TemnoTHI MpU NEPEMELIEHUH U MEePEMEIIUBAHUM BCEH
MacChl HEPaBHOMEPHO HArpeThIX KUAKOCTU UJIU rasza

. Hepez{aqa TEIMJIOTBI OT OAHUX MATCPHUAJBHBIX TCJI K APYIUM WU OT

OHHUX YacTel Tesla K APYTMM 4YacTsAM OAHOrO M TOTO K€ Teja MpH
HAJIM4MU Pa3HOCTH TEMIIEPaTyp

PacnpocTpaneHue TEIIOTBI BHYTPU MAaTEPUANBHOIO TeNa IpPH
HEMOCPEICTBEHHOM CONPUKOCHOBEHHH COCTABJISIOIINX €r0 YaCTHL]
Ilepenaya TemyoTEl BHYTPEHHEHM OHEPrUUM Tejla B  BUAE

3JIEKTPOMArHUTHBIX BOJIH

q =Au + Ae + lnpom. T linexn

. YpasHeHue Ban-nep-Baanbca qy1s moToka rasa.

. YpaBHeHue 1-ro 3akoHa TEPMOIMHAMUKH JJIs1 IOTOKA rasa.
. YpasHenue Knaysuyca s motoka rasa.

. YpaBHeHuUe 2-ro 3aKOHa TEPMOJAMHAMUKH JJIs1 TOTOKA rasa.

Ti.
=
+
¥

. BeipaskeHune paboTsl H30TEPMUYECKOTO ras3a.
. BelpaxxeHue Ay onpeneneHust SHTPOIUU.

. Belpaxxenue a1 onpeneneHns SHTAIbINH.

. Onpenenenue KpUTHUECKOTO AABJIECHUS rasa.

Koudysop - ato

—_— s W N =B W N =

. Pactmpsromuiicst kaHal, B KOTOPOM MPOUCXOIUT CxKAaTHe padodero

Tejla C yBEJIMUEHUEM €ro JABJIEHMs U YMEHbIIEHHEM CKOPOCTH.
Cyxaromuiics KaHajld, B KOTOPOM IIPOMCXOAMUT YMEHbLIEHHUE
NaBJIEHUs] U yBEJIUYEHHE CKOPOCTH.

. Kanan nmepemMeHHOro ce4yeHusi, B KOTOPOM IMPOLIECC TEIIOOOMeHa

MEXIYy CTEHKOH M Tra30M HE3HA4YUTEJIEH, IOOTOMY IIPOLECC
UCTEYECHHS Ia3a MOJKHO CUUTATh aAHa0aTHBIM.

Kanan npou3BOSBHOrO CEUEHUs, OrPaHUYEHHBIH BBIOPAHHOM
TPYOKO# TOKA U JKUBBIMH CEUEHHSIMH ITOTOKA.

. Pactmpsromuiicst kaHal, B KOTOPOM MPOUCXOIUT CxKAaTHe padodero

TEJIa C YBECIUYCHUEM €ro JaBJICHHUA U YMCHBIICHUEM CKOPOCTH.




Huddysop - 310

2. Cyxaromuiics KaHaj, B KOTOPOM IIPOMCXOAMT YMEHbLIEHHE
NaBJIEHUs] U yBEJIUYEHHE CKOPOCTH.

3. Kanan mepeMeHHOro CedeHUs, B KOTOPOM MPOILECC TeriooOMeHa
MeXIy CTEHKOH M Tra30M He3Ha4duTeseH, I[I03TOMY IIpoLecC
UCTEYECHHS Ia3a MOJKHO CUUTATh aAHa0aTHBIM.

4. KaHanm mnpoW3BOJILHOTO CEYEHHUs, OTPAHUYCHHBIH BBIOPAHHON
TPYOKO# TOKA U JKUBBIMH CEUEHHSIMH MTOTOKA.

Kpurnueckoe pasnenue Ha
BBIXOJJHOM CEUYECHUH KaHaja

1. laBnenue, npu KOTOPOM MPOUCXOAUT Pa3pbIB MOTOKA BBITEKAIOLIECH
CTPYyH.

2. JlaBneHue, NpU KOTOPOM CKOPOCTb MOTOKA HAa BBIXOAE U3 KaHaja
MIPEBBIIAET 3HAYCHNE CKOPOCTH 3BYyKa JJIs1 AAHHOU CpPEefbL.

3. JlaBneHue, Mpu KOTOPOM JOCTUTAETCS] MAKCUMAJIBHBINA PACXO[ rasa.
4. JlaBneHue, Ipyu KOTOPOM BO3HUKAET 3PP EKT «3arnpaHusyy KaHaIa.
1. YBenuuusaercsi.
9. JHTANbIHA MpH 2. Ymenbiiaercs.
APOCCeTMpOBatIHT 3. He usmensercs.
4. He onpenenena.
10. 1. InddeperunanbHblil TeMIepaTypHbIi 3P QexT.
2. HTerpanbHblil TeMIepaTypHbIi 3P QpexT.
T=V‘( ﬁT/(oﬁ V) p 3. Dddexr dxoynas-ToMcoHa.
4. Temnepatypa UHBEPCHUH.
1. 1. KosdppunmeHT CrxMMaeMOCTH.
2. UnTerpanpHas XapakTePUCTHKA SHTAIBIINH.
P- V/( R- T)=c 3. Dddext Hrxoyns-ToMrcoHa.
4. Koa(ppuumeHT nmomuTpornsl HAeamabHOTO Tasa.
12. 1. YpaBHenue bepHyuu A uaA€anbHOTO rasa.
2. Ypasuenune Kupxroda.
(P+a/V')(v—b) =R-T 3. Vpasuenne Ban-nep-Baannca.
4. Vpasuenue Jxoyasa-ToMncoHa.
13. 1. Ilepenaya TemnoThI NepeMEIINBAHUEM
2. PacipocTpaHeHue TeIIoThl BHYTPU TBEPAOTO Tena
JIyHuCTBIl TEMIOOOMEH - 3TO |3 Tepenaua TeMI0BOi SHEPIUH U3TydEHIEM
4. Ilepenaya TEMIOTH CONPUKOCHOBEHUEM MEKIY TeJIaMU

Tema 6. TepMmoanHaMH4ecKHe HUKJIbL

1.

1
Au = Cv(t3 _t2) I_F

1. Onpenenenne paboThI KOMIpeEccopa

2. Onpenenenne padoThl uukia usens

3. Onpenenenne padbotel 1ukiIa TpuHKIepa
4. Onpenenenue padbotsl nukia OTToO

2.

B mukne IBC npeobpasyercsi:

Onpenenenne TeMrnepaTypsl:

1. TennoBast 3HEPTUs B MEXAHUYECKYIO

2. MexaHnueckast SHEprusl B 3JIEKTPUUECKYIO
3. XuMHn4eckasi SHEPTUsl B TEIIOBYHO

4. XuMHu4ecKasi 3HEPTHSI B DJIEKTPUUECKYIO




3. I'paduk TepMOTUHAMHYECKOTO LIHKJIA:
) 1. Tpunknepa
" «N i 2. Nuzens

s 3. Penkuna
4. OtTO

4. I'paduk TepMOTUHAMHYECKOTO IHKJIA!
1. Tpunknepa

2. Nuzens

3. Penkuna

4. OtTO

5. I'paduk TepMOTUHAMHYECKOTO ITHKJIA!
1. Tpunknepa

2. Nuzens

3. Penkuna

4. OtTO

6. I'paduk TepMOIUHAMHYECKOTO IHKJIA!
1. Tpunknepa

2. Nuzens

3. HenpaBunbHbI rpadux

4. Otto

Tema 7.Tens1ionpoBOIHOCTb.

1. Temnosoit motok q dyepes | 1. Onpenensiercs cnoem ¢ Oosee BBICOKOH TEIIONMPOBOIHOCTHIO
MHOTOCJIOMHYO IJIOCKYIO |2. He 3aBUCHUT OT TEIJIONPOBOAHOCTH CJIOEB

CTEHKY 3. 3aBUCHUT OT TEIIONPOBOAHOCTH KaXKAOTO CJIOs

4. Onpenensiercs cioeM ¢ Oonee HU3KOH TEIIONPOBOAHOCTHIO

2. YpenbHbIN TEMJIOBOW MOTOK | 1. TOJNBKO TEIJIONPOBOAHOCTBIO MaTepHUaia CTEHKH

q 4Yepe3 LUWIMHAPUYECKYIO |2. TOJBKO TONIIMHON CTEHKHU

CTEHKY ONpeaesaeTcs 3. COOTHOLIEHHUEM JUAMETPOB, TEILIONPOBOJHOCTH U TEMIIEPATYP
4. TOIBKO OTHOLIEHHWEM HAPYKHOI'O U BHYTPEHHETO AUAMETPOB

r, —1t, Omnpenenenue:

. TEMJIONPOBOIHOCTH

. TEMIIEPATYPONPOBOAHOCTH

. TEPMHYECKOTO COMPOTHBJICHUS
. IJIOTHOCTH TEMJIOBOTO MOTOKA

. YpaBHEHHE U30TPONHOrO TEMIEPATyPHOrO MOJIS.
. YpaBHeHHE rpaiueHTa TeMIIEepaTyp.
. YpaBHEeHHE CTallMOHAPHOTIO TEMIEPATYPHOrO MOJsL.

I
W N =R W N =

. YpaBHEHHE HECTALIMOHAPHOIO TEMIEPATyPHOIO MOJIS.




5. 1. YpaBHEeHHE CTALIMOHAPHOTO TEMIIEPATYPHOTO MOJIS.

2. YpaBHEHHE HECTALIMOHAPHOTO TEMIEPATYPHOTO MOJISL.
L 3. YpaBHEHHE U30TPOIHOTO TEMIIEPATYPHOTO MOJIS.

4. YpaBHeHHUE rpalueHTa TEMIIEPATYP.
6. 1. YpaBHEeHHE CTALIMOHAPHOTO TEMIIEPATYPHOTO MOJIS.

2. YpaBHEHHE HECTALIMOHAPHOTO TEMIEPATYPHOTO MOJISL.
ot/0n 3. YpaBHEHHE U30TPONHOIO TEMIIEPATYPHOTO MOJIS.

4

. YpaBHeHMe rpajueHTa TeMIepaTyp.

Tema 8. KonBekTuBHBIN Ten1000MeH. TenioBoe u3iydeHue.

w-l Kpurepuit mogobus remnoodOMeHa KOHBEKLIUEH:
1. Ilexne
1 a 2. dypee
3. Hyccenbta

4 Peilinomnpaca

2. Kpurepuit Ilpangmns 1.

TEI000MEeHa KOHBEKLHUEH
OTIPENENSAETCS

TemmnepaTyponpoOBOIHOCTBIO O, BPEMEHEM T, IUTMHOW My TH |

. TemnepaTypOIpPOBOIHOCTH 0, IJTUHOW MyTH |, TETIONPOBOIHOCTH A
. BSI3KOCTBIO *KHUIKOCTH V, TEMIIEPATYPOINPOBOIHOCTHIO O
. CKOpOCTBIO TIOTOKA ), [UTMHOW MYTH 1, TEMITepaTyponpOBOAHOCTHIO O

3. Kpurepuii Hyccensra
TEIIooOMeHa KOHBEKIUel
OTIpEAeISIeTCS:

LW N =R LN

. TemnepaTypOIpPOBOIHOCTH 0, IJTUHOW MyTH |, TETIONPOBOIHOCTH A

. TemriepaTyponpoBOAHOCTHIO O, BDEMEHEM T, [UTHHOH MMyTH |

. BAI3KOCTBIO JKUIKOCTH V, TEMIIEPATYPOITPOBOJHOCTHIO O

. CKOpOCTBIO MOTOKA (), JUIMHOM MYTH |, TEeMIepaTyponpoBOAHOCTHIO O

9. Ten10BOE H3JTY4YCHHE.

1. 1. Teno abcomoTHO cepoe
2. Teno abCoNMOTHO MPO3pavHOE
D=1 3. Teno abcoMOTHO 3epKaTbHOE
4. Teno abCoONOTHO YepHOE
2. 1. Teno abcomoTHO cepoe
2. Teno abCoNMOTHO MPO3pavHOE
A =1 3. Teno abcoMOTHO 3epKaTbHOE
4. Teno abCoONOTHO YepHOE
3. 1. Teno abcomoTHO 3epKaIbHOE
2. Teno abCoNMOTHO MPO3pavHOE
R =1 3. Teno abconmoTHO cepoe
4. Teno abCoONOTHO YepHOE
4. 1. Koa¢ppuument nponnmaemoctu
2. Kosppunment orpaskeHust
Ilpu TennoBoM usnydenud A — |3 Ko3buiHeHT moriomeHus
9TO. 4. Koo uuueHT npenomeHus
5. IIpu TeroBom m3nydenuu | 1. Kosddunument nponuraemoctu
R —3To0: 2. Kosppunment orpaskeHust
3. Koa¢puuument noriomeHus
4. Kospunuent npenomieHus
6. 1. KosppunmeHT npoHUIIaeMocTu
2. Kosppunment orpaskeHust

IIpu Tennosom m3nydenuun D —




3TO: 3. Koa¢puuument noriomeHus
4. Kospunuent npenomieHus
7. HurerpanbHblii JyducThId | 1. IIONHBIM Ty4UCTBIM IOTOKOM
MOTOK, U3JIy4aeMblil eAuHULeN |2. DJeMEeHTapHbIM JyYUCTbIM MOTOKOM, HCIyCKAa€MBbIM 3JEMEHTOM
MOBEPXHOCTU o BCEM MOBEPXHOCTU
HAIPaBJICHUSIM, HA3bIBACTCS: 3. M3ny4aTenbHOM CIOCOOHOCTBIO Tea
4. CeneKTUBHBIM U3JTy4eHHEM
8. Bextop, HanpasieHHOH 1O | 1. [ITOTHOCTE TEMIOBOrO MOTOKA
HOpMaJIn K u30TepMuuecKol | 2. M30TepMuueckoe CKONbKEHNE
MOBEPXHOCTH B CTOpOHy |3. TemneparypHblil rpagiueHT
BO3pacTaHusi Temmepatypsl u [4. OOiiee KOIUIECTBO TEIUIOTHI

YHCJIEHHO paBHBIN
MPOU3BOAHON TeMIepaTypol t

MO0 HOpMaJI1 n 3TO

Kak Ha3piBaloT COBMECTHBLIA

. JIlyuucrast TenjionpoBOgHOCTh
. Termnoobmen norsomennemM sHeprun

9. 1. BeipakeHue a1 ONpeaeneHnst SHTPONUN

2. BelpaxxeHue 1J1s1 ONpeAeseHNs TEIIOEMKOCTH
H=U+Q 3. BripaxxeHue Ay ONpeAeNeHns SHTAIbIINN

4. BeipaskeHue aJis onpeaesieHus: Ko3(ppUIueHTa TermIonpoOBOAHOCTH
10. 1. CnoxHbI# TEMI000MeH

2

3

4

TEIUIOOOMEH HW3JIyYeHUEM W
TETIIONPOBOIHOCTHIO

. PannaninoHHO-KOHIYKTUBHBIN TEIIIO00MEH
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