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1.Padouass mnporpamma jaucuumiuHbl b1.B.14 «Temmorexnuka» A
O0axajsappuata HanpasjeHusi noaroroBku 20.03.01 Texnocgepnas 6e30nacHOCTb,
npo¢uab NoAroToBkM «be30nacHOCTh TEXHOJIOTMYECKUX MPOIECCOB).

2.IlepeyeHr MUIAHMPYEMBIX Ppe3yJbTATOB O00y4YeHMsl 10 JMCUMILIMHE,
COOTHECEHHBIX C IUIAHHPYEMBbIMHM Ppe3yJabTAaTaAMHM OCBOCHHUSI 00pa30BaTeJbHOM
NporpamMmsl

2.1. leab 1 3a1a4¥ U3YyYeHUS TUCHUMILIMHBI (MOXYJIs1)

Henv oucyunaunvt (mooyns):
— @opMupoBaHUE Yy CTYIEHTOB OOIIMX HAYYHO-METOAMYECKUX W HWHKEHEPHO-
MPAKTUYECKUX HABBIKOB B OCBOCHHUM 3aKOHOB MAaTEPHAIBHOTO MHpa U (UBHKO-
XUMHUYECKUX MPOLIECCOB MPeoOpa3oBaHMsl U TIepepacipeiesieHUs BeIeCTBa U SHEPTUH B
COBPEMEHHBIX TEXHOJIOTUYECKUX CUCTEMAX U TEXHUYECKUX YCTPOUCTBAX.

Yyeonwvie 3a0auu oucuyunaunovt (moodyna):
— W3yuenme ¢usmdeckoil TPHUPOABI OCHOBHBIX TMAPaMETPUUCCKUX XapaAKTEPHUCTHK
TEIJIOBBIX TMPOIIECCOB B TEPMOAMHAMHUYECKHX CHUCTEMax W WX BIHSHHE Ha
2 (dEeKTUBHOCTL pabouero mporecca ¢ IENbI0 MPAKTHYECKOTO WCIOJIb30BAaHUS B
WH)XCHEPHBIX pacyeTax;

— O3HaKOMJICHHE C CHCTEMaMHU THIHUYHBIX TEIUIOTEXHUYECKHUX CHUCTEM U TEXHHYCCKHUX
YCTPOMCTB, UCIIOIB3YIOIIMNX MPEBPAICHUE PA3IMUHBIX BUJIOB SHEPTUU JAPYT B IPYra;
— OcBoeHHE OCHOBHBIX  METOJOB  HH)KEHEPHO-TEXHOJIOTMYECKUX  PacdyeToB
TEPMOJMHAMHUYECKUX  TMapaMeTpOB UM  XAPAKTEPUCTUK  COBPEMEHHBIX  THUIIOB
TEPMOJMHAMHYECKUX CUCTEM M TEIUIOTEXHUYECKUX YCTPOMCTB MU SHEPreTUUYECKUX
YCTaHOBOK;
— O3HakOMJICHHE C OCHOBAMH TEIUIONEpeayy U TeIuio0OMeHa B MaTepUaIbHBIX U
TEXHOJIOTHYECKHUX CHCTEMaX.

2.2. [lnanupyemble pe3yabTAaThl OCBOCHUS AMCHHUILIMHBI

IIpouecc wusyuenusi aucuuiimHbel bl1.B.14  «TemnorexHuka» HampaBlieH Ha
dbopMUpOBaHUE CIETYIONTUX KOMITCTCHITUI:
YK-1 - CrocobeH ocymiecTBIATh MOUCK, KPUTHYECKUN aHATN3 U CUHTE3 MH(pOpMaInH,
MPUMEHSITh CUCTEMHBIN MOJXO0/ JIJIsl PEIICHUS TOCTABJICHHBIX 3a/1a4

B pe3ynbraTte nzydeHus TUCHUIUIMHBI CTYACHT JTOKEH:

3HaTh:

— OCHOBBI ~ TEXHHYECKOM W  XHMHYECKOH  TEPMOJWHAMHKH,  CYIIHOCTb
TepMOJMHAMHYECKUX  (YHKIMHA W TapamMeTpoB, OCHOBHBIX  3aKOHOB
TEPMOIMHAMUKU,

— OCHOBHBIE THUIIBI MICATBHBIX TEIJIOBBIX TEPMOJIUHAMUYECKHUX MPOIECCOB, IIUKIIOB
Kapno 1 ux nmapamerpuueckue XapakTepUCTUKH;

YMerh:

— AHanu3upoBaTh U JIeJaTh BBIBOABI O (PUBHKO-XUMUYECKUX M TEPMOJIMHAMUYECKUX
3aKOHOMEPHOCTSIX TEIUIOBBIX IIPOIECCOB M IIMKJIOB B 3aBUCUMOCTH OT WX
COYETaHUs W MPUHIUITHAIBHBIX 0COOCHHOCTEH;

3
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— IIpaBunbHO oueHuBaTh APPEKTUBHOCTh TEPMOAMHAMUYECKOTO IHMKJIA |
ONpENeNsTh IMyTH COBEPLICHCTBOBAHUSA CHOCOOOB  €ro  MPAaKTUYECKOTO
UCIIOJIb30BAaHUS B IPAKTUYECKUX LIEIISX.

Baaners:

— METOJMKaMH MPOBEACHUS HEOOXOIUMBIX HHKEHEPHBIX (PU3UKO-XMMHUYECKUX,
TEPMOJMHAMMYECKMX M TEXHUYECKHE pPACYETOB TEIUIOBBIX IIPOLIECCOB C
AJIEMEHTaMH X ONTHUMM3ALMA U MUHUMHU3ALUN TPUMEHUTEIBHO K MOTPEOHOCTAM
peaTIbHOM NTPOU3BOACTBEHHOMU IPAKTHUKH;

— * METOJMKAMHU TMPUMEHEHHUS OCHOBHBIX (DU3NYECKUX 3aKOHOB THUIAPOCTATUKU U
TUIPOAUHAMUKY TIPU MTPOECKTUPOBAHUY TUIPABIMYECKUX CUCTEM.
3. Mecro aucuuimuinebl B crpykrype OITIOIL.
Jucuummnaa b1.B.14 «TennorexHuka» OTHOCHTCS K JAUCIHUIUIMHAM YacCTH,
dbopMHpyeMOi yIaCTHHKaMU 00pa30BaTeIbHBIX OTHOIICHUH y4eOHOTO TUIaHa.

4. O0beM TMCHUIINHBI (MOIYJIs1)
(B 3a4eTHBIX EIWHUIIAX C yKa3aHUEM KOJIMYECTBA  AKAJEMUYECKUX WU
ACTPOHOMHYECKHUX YacOB, BBIJICIICHHBIX Ha KOHTAaKTHYIO paboTy oOO0ydaromuxcsi C
npernogaBareneM (MO BUJAM YYEOHBIX 3aHATHHA) M Ha CaMOCTOSITENIbHYIO pPaboTy
oOyuaromxcs)

KonTtakTHbIE Yach!
Oo1mee KOJI-BO Konrpoab
Cemectp KOJI-BO 3ad. 1263/ P2 cem. CP (BpeMs Ha
4acoB €IMHULL Beero [ nrex P e us3 KOHTPOJIb)
4 108 3 36 18| 8 [ 10 72 3a
HUroro mo OPO 108 3 36 181 8 | 10 72
5 108 3 12 62| 4 92 3a K (4 4.)
Hroro o 300 108 3 12 6 2] 4 92 4

5. Coaep:xxanue IMCUMILUIMHBI (MOAYJsl)) (CTPYKTYPHPOBAHHOE MO TeMaM
(pa3genam) ¢ ykazaHueM OTBEJCHHOI0 HAa HMX KOJHMYECTBA aKaJeMHUYeCKHX MU
ACTPOHOMHUYECKHUX YACOB M BHA0B Y4e€OHBIX 3aHATHI)

KonnuecTBo yacoB
dopma
HaunmeHnoBaHue Tem ouHas popma 3a04Has popma p
(pasnenos, Mmoxyneit) | 2 = TORyIero
p > Yy § B TOM 4HCJIE 5 B TOM YHCJIE KOHTPOIIS
A ma6 | mp [cem| M3 | CP| @ | n |nma6| mp |cem| U3 | CP
1 2 4156|789 |10|11]|12]13]14]15 16
Tema
Beenenue B
AUCHHIIINHY. TECTOBBIH
OCHOBHBIE HOHATUS U 8 2 6 (85[05 8 KOHTpOJb
ONPEJICIICHHUS.
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[IepBslii 3aK0H
TIPaAKTHYECKOEC
TCPMOIANHAMUKH. 3a/1aHUE;
141 2 2 2 8 15] 1 1 1 12 | na6oparopuas
pabora, 3amura
oT4yeTa
BTOpOﬁ 34KOH MIPAaKTHYECKOE
TEPMOANHAMUKH. 3aJIaHuE;
14 | 2 2 2 8 115] 1 1 1 12 | maboparopnas
pabora, 3amura
oT4yeTa
TepMoanHaMHuUeCKHe
pyoa 13212 8 | 11|05 10 | pummeckoe
IIPOLECCHI. 3a/laHue
TepMoanHaMuka IIPAKTHYCCKOE
IIOTOKA. 11 2 1 8 11 0’5 10 3aj1aHNe
TepMOZ[I/IHaMI/I'-IeCKI/Ie TECTOBBII
. 13| 2 2 9 |11]05 10 [ o
TemmonpoBOIHOCTE. TECTOBBIH
1Ml21]2 9 (12| 1 1 10 | P
PAKTHICCKOC
3alaHue
KonBekTuBHbIN
TEIJIOOOMEH. 111 2 1 8 1205 1 10 Hpir;z;:dcexoe
Kpurepuu momodwus.
TenmoBoe H3JIy4YCHHUEC. MPaKTHYECKOE
10| 2 8 | 11|05 10 | P
Bcero yacos 3a
108] 18 | 8 | 10 72 1104 6 2 4 92
4 /5 cemectp
dopMa mpoMex.
pMa TIPOM 3aueT 3auer - 4 4.
KOHTPOJIA
Bcero uacos
108] 18 | 8 | 10 72 1104 6 2 4 92
JAUCIHUIIJINHE
4aCcOB Ha KOHTPOJIb 4
5. 1. TemaTnueckmii mjiaH Jekuuii
3] dopma mpoBe! I rygecTBO
) JEHUs
= Tema 3aHATHS U BONPOCHI JICKIIUH (axTis 4acoB
ol *y
Z
HHTEpaK.
Pa) TOGO | 300
1. |BBenenue B quctuiinHy. OCHOBHBIE TIOHSTHS U AKT. 2 0,5
OIPENICTICHHUS.
OcHogHble 80npocyl:
1. Beenenue.
2. TepmonuHamMuyeckasi CuCTEMA.
3. [TapamMeTpbl COCTOSIHUSL.
4. YpaBHEHHE COCTOSIHUS U TEPMOJMHAMUYECKUI
npo1iecc.
2. |IlepBbIii 3aKOH TEPMOIUHAMHUKHU. AKT. 2 1
OcHogHble 80npocol:
1. Terutora u pabora.
2. BHyTpeHHs 3HEpTHsl.




TB-23: Pa6oyas nporpamma qucuuruinabl b1.B.14 «Temmnorexuukay»

3. IlepBbIil 3aKOH TEPMOAUHAMUKH.

4. TermioeMKOCTh Ta3a.

5. YHuBepcaabHOE YPABHEHUE COCTOSTHUS
HJICaILHOTO ra3a.

6. CMmech uicalibHBIX I'a30B.

BTopoli 3aKk0H TepMOJIMHAMUKH.
OcHnognbie 60npocol:

1. OcHOBHBIE NOJOKEHUS BTOPOTO 3aKOHA
TEPMOJIMHAMUKHU.

2. DHTpONUA.

3. Iuka u Teopemsl KapHo.

AKT.

TepMonrHaMu4eckue MpoLecchl.
OcHognbie 6onpocul:

1. MeTon uccneaoBaHus T//1 IPOLIECCOB.
2. N3ompoueccsl naeanpHoro rasa.

3. IoauTponHeIil mpouecc.

AKT.

0,5

TepmoanHaMuKa nOTOKaA.

OcHogHble 80npocol:

1. ITepBblii 3aKOH TEPMOJAMHAMUKH JJI1 IOTOKA.
2. Kputnueckoe naBiaeHue U ckopocTb. Coruio
JlaBauns.

3. JIpoccenupoBaHue.

AKT.

0,5

TepmoaMHAMUYECKUE LUKIIBI.

OcHosHble 60npochwi:

1. Huksl napoTypOouHHbIX ycTaHoBOK (IITY).
2. I{ukJibl ABUTATENEN BHYTPEHHETO CTOPAHUS
(ABC).

3. Hukmsl ra3otypOuHHBIX ycTaHOBOK (I'TY).

AKT.

0,5

TernonpoBoIHOCTb.

OcHosHble 80npocChi:

1. TemneparypHoe noJie. YpaBHEHUE
TEIJIONMPOBOAHOCTH.

2. CranmoHapHas TEIJIONPOBOAHOCTh YEPE3
IJIOCKYIO CTEHKY.

3. TemooTaa4a MeXIy KUIAKOCTHIO U CTEHKOM.
4. CrtaumoHapHas TEIJIONPOBOJAHOCTh YEPE3
UMIMHAPUYECKYIO CTEHKY.

5. CraunoHapHas TEIIONPOBOAHOCTh YEPE3
IapOBYIO CTEHKY.

AKT.

KonBekTtuBHsbIil Temooomen. Kputepuun nogodusi.
OcHognble 80npocol:

1. ®akTopbl, BIUSAONIME HA KOHBEKTUBHBIN
TEIJI000MEH.

AKT.

0,5
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2. 3akoH HeroToHa-PruxMaHa.
3. KpaTkue cBeqieHus U3 TEOpPUH MOI00HS.
4. Tennmootgaya npy NONEPEYHOM OOTEKAHUH

TpYyO.

TemnoBoe U3ydyeHue.

OcHognbie 6onpocul:

1. OGmiue cBeieHHsI O TEIUIOBOM M3ITy4YCHUH.
2. OCHOBHBIE 3aKOHBI TEIJIOBOI'O U3ITYYEHHUS.
3. BzaumHoe oOy4yeHue Tel.

AKT.

0,5

Hroro

18

5. 2. TeMmbl NpAKTHYECKHUX 3AHATHH

Ne 3aHgITHSA

HaumenoBanue IMPAKTUYICCKOI'O 3aHATHUSA

dopma npoBe
JICHUS
(axTHB.,

KomuuectBo
4acoB

HWHTEpaK.)

O0®0

300

=

Tema mpakTU4eCKOro 3aHATHS:

CooTHoLIEeHHE MeKAY AaBJIeHUEM, 00beMOoM,
TeMIIepPaTypoi u

TEIVIOEMKOCTHI0 B TEPMOAMHAMHYECKOM
cucreme.

TOYKaX CMEHBI IIPOLECCOB.

AKT.

2

1

Tema nmpakTU4eCKOro 3aHATHS:
TepMmoanHamMuuyeckue napaMeTpsl HUKJIOB
JABC B xapakTepHBIX

TOYKaX CMEHBI MPOLECCOB.

AKT.

Tema mpakTHIECKOTO 3aHATHS:
OnpeneseHue padboTbl ra3a M OCHOBHBIX
napaMeTpoB TePMOJIMHAMH-

YeCKoro npouecca

AKT.

TemMa npakTU4eCKOro 3aHATHS:
OmnpeaesieHne TENJIOBOro MOTOKA Yepes
MHOT'0CJIOMHY IO IIOCKY IO

CTEHKY

AKT.

HToro
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5. 3. TeMbl ceMMHAPCKHUX 3aHATHI

(HE MPeTYCMOTPEHBI y4eOHBIM TIITAHOM)

5. 4. Ilepevyenb 1a00paTOPHBIX padoT

é QOP;?{EEOBG' KonuuectBo
§ Tewma mabopatopHoit pabOTHI (axru., 4acoB
< WHTEpaK.) 0DO 300
1. |IlepBbIit 3aKOH TEPMOJIUHAMHUKH. AKT. 2 1
2. |Btopoii 3aKOH TepMOAMHAMUKH. AKT. 2 1
3. |TepMoamHamMu4ecKue MpOIECCHI. AKT. 1
4. |TepMoauHaMUKa MOTOKA. AKT. 1
5. |TemmonpoBOgHOCTD. AKT. 1
6. |KouBektuHbI Temmooomen. Kputepuu nogodusi. AKT. 1

Hroro 8 2

5. 5. TeMbl HHAMBUAYAJIBHBIX 3AHATHHI

(He PeTyCMOTPEHO YIEOHBIM IIIAHOM)

6. IlepeueHb y4eOHO-METOAMYECKOT0 00ecrieYeHH sl JJI CAMOCTOATEIbHOM

padoThI 00y4YAKOLIUXCS M0 JUCHUIIMHE (MOAYJII0)

CamocTosTenbHast paboTa MO JaHHOW TUCUUIUIMHE BKIIIOYAET Takue (popMbl pabOTHI
Kak: paboTa ¢ 6a30BbIM KOHCIIEKTOM; MOJATOTOBKA K TECTOBOMY KOHTPOJIIO; TIOJrOTOBKA
K TMPaKTUYECKOMY 3aHATHIO; paboTa ¢ JUTEpaTypoil, UYTEHUE JOTMOJHUTEIHHON
JUTEpaTyphl; HalWMCaHUE KOHCMEKTa; JaldopaTopHas padoTa, MOArOTOBKAa OTYETA;
BBITMIOJTHEHNE KOHTPOJIBHOM pabOoThI; MOATOTOBKA K 3a4eTy.

6.1. Coagep:kanue caMOCTOATEIbHOI Pa00THI CTYICHTOB 10 JUCHUILIMHE (MOAYJII0)

HaumenoBanue TeM u BOITPOCHI, BBIHOCUMBIC Ha

Koi1-Bo yacos

Ne 5 ®opwma CP
CaMOCTOSITEIIbHYIO Pa0OTy
OdPO [ 3P0
1 |BBeneHue B JUCHUIUINHY. OCHOBHBIE ITOHATUS U TOATOTOBKA K
TECTOBOMY 6 8
OIIpEEIICHHUS. KOHTPOTIO;
OCHOBHBIE BOIIPOCHI: TOJITOTOBKA K
MPaKTUYECKOMY

1. Benenue.
2. TepmonuHamMuyeckasi CuCTEMa.
3. [TapameTpbl COCTOSIHUSL.

3aHATHIO; paboTa
C IUTEpaTypoH,
YTEHUE
JIOTIOJTHUTEJILHO
W IUTepaTypsl;
HanucaHue
KOHCIIEKTa
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[lepBblii 3aKOH TEPMOJIMHAMUKH.
OCHOBHBIE BOIPOCHI:

1. Terora u pabota.

2. BHyTpeHHsIsI SHEPTUsl.

3. IlepBbIil 3aKOH TEPMOIUHAMHUKH.

IOJTOTOBKA K
TECTOBOMY
KOHTPOIIIO;

MOATOTOBKA K
IPaKTHIECKOMY
3aHATHIO; paboTa
C JIUTEepaTypoH,
YTEHHE
JIOIOJIHUTENILHO
W IuTeparTypsl;
HalucaHue
KOHCTIEKTa,;
nabopaTopHas
paborta,
HOJATOTOBKA
ordera

12

BTopoli 3ak0H TepMOIMHAMUKH.
OcCHOBHBIE BONPOCHI:

1. OcHOBHBIE TTOJIOKEHUS] BTOPOTO 3aKOHA
TEPMOJIMHAMUKHU.

2. DHTpOIUS.

3. Iuka u Teopemsl KapHo.

MOJIrOTOBKA K
TECTOBOMY
KOHTPOIJIIO;

MIOJTOTOBKA K
HPaKTHYECKOMY
3aHATHIO; paboTa
C JIUTEPATYpOH,
YTeHHe
JIOTIOJTHUTEIIBHO
1 TATepaTypHI,
HaIHCaHue
KOHCIICKTa,
nabopaTopHas
paborTa,
HO/rOTOBKA
oryera

12

TepmoauHaMUYECKHE MTPOLIECCHI.
OCHOBHBIE BOIIPOCHI:

1. Meroa uccnenoBaHus T/ MPOIIECCOB.
2. U3omnpouecchl naeaabHOro rasa.

3. IlonutponHkIi porLecc.

MOJTOTOBKA K
TECTOBOMY
KOHTPOJIIO;

MIOJITOTOBKA K
MPaKTUIECKOMY
3aHATHIO; paboTa
C IUTEpATypOH,
YTEHUE
JIOTIOJTHUTEJILHO
W IUTepaTypsl;
HamnMcaHue
KOHCIIEKTa,

10
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TepmonnnaMuka 1oToxa. TIOATOTOBKA 10
. TECTOBOMY
OCHOBHBIE BOIIPOCHI: KOHTPOTIO;
1. TlepBrIil 3aK0H TEPMOJAUMHAMUKH JIJIs TOTOKA. IOATOTOBKA K
MNpakKTU4CCKOMY
2. Kputnueckoe gaBjieHUE U CKOPOCTh. CoIio sansrTiio; paGora
JlaBas. C JIUTEepaTypoH,
3. JIpoccenupoBaHue. HTCHHC
JOIIOJIHUTCIIBHO
W IuTeparTypsl;
HaIltMCaHue
KOHCIIEKTA;
BBIIMTOJIHCHUC
KOHTPOJIBHON
paboThI;
TepmoannaMuuecKkne UKL > IOATOTOBKA K 10
MpakTUICCKOMY
OCHOBHBIE BOTIPOCHI: samsHIO; paboTa
1. Huxoet mapotypOuHHbIX yecTaHoBok (IITY). C IUTEpaTypOii,
[ CHUC
2. LMKl IBMIaTENel BHYTPEHHETO CTOPAHHUS Hon:;ﬂ:feﬂwo
(I[BC) i TuTepartyphl;
3. Huxuet Ta30TypOouHABIX ycTaHOBOK (I'TY). HarHCaHne
KOHCIIEKTA;
IIOArOoTOBKA K
TECTOBOMY
KOHTPOJIIO
TermmonpoBOIHOCTB. TO/IrOTOBKA K 10
. TECTOBOMY
OCHOBHBIE BOTIPOCHI: KOHTpOIIO:
1. TemniepaTypHoe nose. Y paBHEHHE TIO/ITOTOBKA K
TEIIONPOBOJHOCTH. ;i ?;P;Ie;zgg?a
2. CranrioHapHas TEIJIONPOBOIHOCTD Uepes ¢ IHTEpaTypOii,
IUIOCKYIO CTEHKY. HreHne
o JOIIOJIHUTEIIBHO
3. TemooTnaya MexAy KUJIKOCTHIO U CTEHKOM. i THTepaTYpHL;
HaIIMCaHUuC
KOHCIICKTa
KonBekTtusHsbIi Temnooomen. Kputepuun nogo0usi. | moAroroska 10

OcCHOBHBIE BONPOCHI:

1. ®akTopsl, BIUSIONIME HA KOHBEKTUBHbBIN
TEII000MeEH.

2. 3akoH HerotoHa-Puxmana.

3. Kparkue cBegeHus u3 TeOpun mMogo0usl.

TECTOBOMY
KOHTPOIJIIO;
MOJTOTOBKA K
IPaKTHIECKOMY
3aHATHIO; paboTa
C JINTEPATYpOH,
YTeHHE
JIOIIOJIHUTENILHO
it TUTEepaTypsl;
HalucaHue
KOHCIIEKTA;

10




TB-23: Pa6oyas nporpamma qucuuruinabl b1.B.14 «Temmnorexuukay»

9 |TemnoBoe u3iyyeHue. TIOZITOTOBKA K
TECTOBOMY
OCHOBHBIE BOIIPOCHI: KOHTPOTIO;
1. OOmue cBeneHus O TEIIOBOM U3Iy4CHUU. TIOZIrOTOBKA K
MNpakKTU4CCKOMY

2. OCHOBHBIE 3aKOHBI TEIJIOBOI'O U3JTYUCHHUS.
3. B3aumnoe 06J'Iy‘IeHI/Ie TCII. C JIUTEepaTypoH,

3aHATHIO; paboTa

YTeHHe
JIOTIOJTHUTEJIEHO
W IuTeparTypsl;

Hrtoro

72 92

7. ®OHA OLEHOYHBIX CPEICTB A/ MPOBEACHUS MIPOMEKYTOYHON aTTeCTAllMU

00y4arOIIUXCH M0 AMCHUILUIHHE (MOYJII0)

7.1. llepeyeHb KOMIETEHIMII ¢ YKa3aHHEM 3TaNoOB UX ()OPMUPOBAHUS B NpoLecce

0CBOeHMS 00pa30BaTeJbHOM POTPAMMBI

Jeckpun T — OneHoYHbBIC
TOPBI cpezncTBa
YK-1
3HaTh  (OCHOBBI TEXHMYECKOW M XMMHYECKON TEPMOMHAMUKH,
CYLIHOCTh TEPMOJAUHAMUYECKHUX (QYHKIMI U IIapaMETPOB,
OCHOBHBIX 3aKOHOB TEPMOIMHAMMKH; OCHOBHEIE THUIIBI TEeCTOBBIIA
MJI€AIbHBIX TEILIOBBIX TEPMOMHAMUYECKUX MPOLIECCOB, KOHTPOJIb
uukinoB KapHo U ux napameTpuveckue XapakTepUCTUKH
YMerh | AHaNM3MPOBATh M JE€1ATh BBIBOJBI O (PU3MKO-XUMUYECKHX
¥ TEPMOJIMHAMUYIECKHUX 3aKOHOMEPHOCTAX TEIUIOBBIX
IPOLECCOB ¥ LUKIOB B 3aBUCHMOCTH OT UX COYETAHHS U naboparopHas
NPUHLMIHATBHBIX 0cobeHHoCTell; [lpaBuiibHO oleHuBary | PA0OTa, 3aiuTa
5} (HEKTUBHOCTD TEPMOIMHAMUIECKOTO [IUKIIA 1 OTHeTa,
ONPEIENATh YT COBEPLIEHCTBOBAHMS CIIOCOOOB €T0 TPAKTHHECCKOC
IPAaKTHYECKOTO UCIIOIb30BaHMSA B IPAKTUYECKUX LIENAX. 3aianne
Bnajgers |MeTOIMKAMM IPOBENEHUS HEOOXOIUMBIX HHKEHEPHBIX
(U3MKO-XUMUYECKHX, TEPMOIUHAMUYECKUX U
TEXHMYECKUE PACUYETOB TEIJIOBBIX MPOIIECCOB €
5J€EMEHTAMH X ONTUMHU3ALMU U MUHUMHU3ALUN
IPUMEHUTENBHO K MOTPEOHOCTAM PeabHON 3a4er

HpOI/I3BO,Z[CTBeHHOﬁ IIPAKTUKHU; * MCTOJUKAMH IIPUMCHCHUA
OCHOBHBIX CI)I/I3I/I‘IGCKI/IX 3aKOHOB T'HAPOCTAaTHKU U
TUAPOAVMHAMHKHU IIPH IPOCKTUPOBAHUH T'HAPABINICCKHUX
CHCTCM.

11
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7.2. Onucanue noxka3arejel U KpUTepUeB OLEHUBAHMUS KOMIIETEHIIMA HA
Pa3JIMYHBIX 3Tanax ux (JOPMUPOBAHUS, ONIMCAHUE KA OLCHUBAHUS

YpoBHU CHOPMHUPOBAHHOCTH KOMIIETECHITUU

OueHouHbIe
chencTBa KomnereHTHOCTD basosslit ypoBenb | locTaTo4HbIi ypoBeHb|  BbICOKHIl ypOBEHB
p I[ HeC(l)OpMPIpOBaHa KOMIICTCHTHOCTH KOMIICTCHTHOCTH KOMIICTCHTHOCTH
TECTOBBIM KOHTPOJIb |5 U MeHee 6 u 6onee 6 u 6onee 6 u 6onee
MIPaBUIIBHBIX MIPaBUIBHBIX MPaBUIBHBIX MPaBUJIbHBIX
OTBETOB (HE OTBETOB - 3aUYTE€HO |OTBETOB - 3aUYTEHO |OTBETOB - 3aYTEHO
3a4TEHO)
MIPaKTUYECKOE Marepuan He Martepuan cnabo |Matepuan Marepuan cTpyk-
3a/laHue CTPYKTypHpOBaH, |CTpyKTypHUpOBaH, [CTpYKTYypUpOBaH, [TypHpOBaH,
HE YyYTeHa CBS3aH C paHee odopmiieH ogopmiieH co-
cneunduku U3Y4YEHHBIM, HE COTJIaCHO IJIACHO
POOJIEMBI. BBI/IEJICHBI TpeOOBaHUSAM, TpeOOBAHUSM.
CYILLECTBEHHBIE OJIHAaKO €CTh
MIPU3HAKH NIPO- HECYILECTBEHHBIE
OneMbl. HEJOCTATKH.
naboparopHas Brimonneno BrinonxeHo He Brmmonneno 51 - |Beimonneno 6onee

pabora, 3amuTa

IpaBHUJIbHO MCHEC

meHee 50%

89%

90% Teopernyeckoit

oTuera 30% TEOPETUUYECKOMN TEOPETUYECKOMN YJacTH,
TEOPETUYECKOM YacTH U 4acTH, NPaKTUYECKOe
9acTH, MPaKTUIECKUX MIPaKTUIECKOe 3aJJaHUE BBIIOJIHEHO
MpaKTUIeCcKast 3aanuil (Mm 3aJjaHue clenano |0e3 3ameyaHuit
YacTh WM HE MOJTHOCTBIO MIOJTHOCTBIO C
clienaHa uim ClIeNIaHo HECYILIECTBEHHBIM
BBINOJTHEHA MEHEE |mpakTHyeckoe Y 3aMEYaHUSIMH
30% 3a/1aHue)

3a4er 1-59% 60 u 6onee 60 u 6omee 60 u 6omee
NPaBUIIEHBIX MIPOIICHTOB MIPOIICHTOB HPOLICHTOB
OTBETOB (HE NPaBUIIbHBIX MPaBUIIbHBIX NPaBUIEHBIX
3a4TEHO) OTBETOB - 3a4TEHO [OTBETOB - 3a4YTEHO |OTBETOB - 3aYTCHO

7.3. TunoBble KOHTPOJIbHBbIE 32]aHUS UM HHbIe MaTePHAJIbl, He00X0AUMBbIE J1JIf
OLIEHKH 3HAHUM, YMEHHU i, HABBIKOB M (MJIM) ONBITA AeATEJILHOCTH,
XapaKTepUu3yIIUX 3Tanbl (OpMHUPOBAHMS KOMIIETEHIIMH B MpoLecce 0CBOCHUS
o0pa3oBaTe/IbHOI MPOrpaMMbl

7.3.1. llpumMepHbIe BONPOCHI VISl TECTOBOI'0 KOHTPOJIA

1.Bonpocsl TectoBoro koutpoJisa B [lpunoxennn 1.

7.3.2. llpumMepHbIe NPAKTHYECKUE 32 JaHUSA

12
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1.Onpenenenue TepMoIMHAMUUECKUX TapaMeTpoB cropanus CH4

2.0npenenenre pabOThl ra3a M OCHOBHBIX NapaMeTpoOB TEPMOJIMHAMUYECKOIO
npolecca.

3.0mnpenenenre TepMOIMHAMUYECKHUX MMapaMETPOB U TEXHOJOTUYECKUX XAPAKTEPUCTUK
nukia OTro

4.0Onpenenenne TmapaMeTpoB IHMKIAa J(u3ens B XapakTEpHBIX TOYKaX CMEHBI
TEPMOJMHAMUYECKUX MPOIIECCOB.

5.0mnpenenenue pacxo/ia SJHEPrOHOCUTENS Ha OTOIIJICHUE [TOMEILIEHUS

7.3.3. IlpumepHbIe BONPOCHI K 3alIUTE JJA00OPATOPHBIX padoT

1. Tepmonnnamuyeckoe MoeaupoBanue teroBoro nukia JIBC.

2.IIpunnumne! paboTel TepMonapel. O0IACTh MPUMEHEHHUS.

3.IlepeuncinTh HEKOTOpPHIE CTAHAAPTHBIE TEpMomapel. Jluama3oHbl W3MEpEHUs
TEeMIIEpaTyp.

4 IlpuGopsl npUMEHsiEeMble JUIsI U3MEpeHust 3.4.c. Tepmomnap. OCOOEHHOCTH HUX
IPUMEHEHHUS.

5.CriocoObl U3rOTOBIICHUS TEPMOTIAP B JIAOOPATOPHOM MPAKTHKE.

6.CtanapTHble TpaJyupoOBOYHBIE TaOiMIBl. TeMmreparypa XoJiogHOTO crnas. Meton
KOPPEKLUHU TEMIIEPATYPhI TOPSUETO CIast 10 TEMIEPATYPE XOJIOJHOTO Casi TEPMOTIAPHI.

7.11puHuun aeicTBUsl HaMOPHBIX TPYOOK. YpaBHeHue bepHyiu.

8.IlokazaTe cxemMy pa3MeUIeHHs HAMOPHBIX ITHEBMOMETPHUYECKUX TPYOOK U UX
HOJIKITIOYEHHE K MU hepeHIInaT HOMY MAaHOMETPY.

9.0mucath U 0OBSICHUTH (POPMYJIBI TPUBEACHHBIE B TAOJIHULIE.

10.ITepeuncnute mpuOOPHI AT U3MEPEHUST CKOPOCTH BO3IYIIHOTO MOTOKA, 00beMa U
Macchl, MpUMEHsieMbIe B 1a00paTOPHOM MPAKTUKE U MPOMBIIUICHHOCTH.

7.3.4. Bonipochl K 3a4eTy

1 IlpuHIMNIUATBHBIN MyTh MOJIyYeHUsI padOThl B TEIIOBBIX ABuratensix. Koapduuument
IIOJIE3HOTO IEUCTBUS.

2. TepmoanHaMUUeCKul Mpolecc. Y paBHEHUE MPOIECca U CIIOCOOBI €ro 3aaHMus.
3.Pabota nepopmanmonHas u Texauueckas. CBs3b ¢ IPOLECCAMH U COCTOSTHHUSIMHU.

4. Tennora. dusnueckoe conepxkanue. CriocoObl onpeneneHus. CBs3b ¢ MpoIeccaMu H
cocTossHUsIMU. M300pakeHue B quarpaMMax COCTOSIHUS.

5. Ternoémkocts. Ousnueckuii cmpici. Crocods! onpenenenus. CBsS3b ¢ IpoOIEcCaMy U
COCTOSIHHEM. MONEKYJIAPHO-KUHUTUYECKAs! TEOPHSI TEINIOEMKOCTH.

6.Pabouass guarpamma cocrosiuui. L{ukibl mpsimoit m oOpatsbiii. [lokazatenu wux
3 PEKTUBHOCTH.

7. IlepBbiii 3aKOH TepMOAWHAMUKU. BHyTpeHHsiss DHeprus QU3NYECKH CMBICT |
CHOCOOBI OIPEACTICHUS.

13
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8. OHTanbnus, GU3NUECKUN CMBICI U CIOCOOBI ONPEACIICHUS.

9.3akOH CcoxXpaHEHMs OJHEpPrMM. YpaBHEHUE TEPMOAUMHAMHUKHA JJI1  IOTOKA.
Pacnonaraemas paboTa.

10.BTopoii 3aKk0H TePMOIUHAMHKH, €r0 (PU3MUECKOoe COoAepKaHHEe U MAaTEeMaTUYECKOe
CJIEACTBUE.

11.2uTponus, GpU3HIEeCcKril CMBICT, CIIOCO0 OTpeaeTICHUS.

12.TemoBast auarpamMma cocTosiHUM, €€ ocoOeHHocTu. CpelHe IUIaHUMETPUYECKast
TeMIIEpaTypa Ipouecca.

13.ITonsTHe 00 MacanbHOM rasze. Y paBHEHHE COCTOSHMS. ['a30BbIe TIOCTOSIHHEIE.
14.Cmecu razoB. CriocoObl ux 3amganus. OmnpeneneHne TEPMOAMHAMUYECKUX CBONCTB
cMmecer. MOJIeKyJISIpHBIN BEC CMECH.

15. Kanopuueckue cBoWcTBa UACANBHOTO raza. 3akoHsl J>koyins u Maiiepa.

16. 30x0pHBIN 1 U300apHBIN MPOIECCHI C UACATBHBIM T'a30M.

17. N30TepMuyecKuii IpoLECC C UACATbHBIM T'a30M.

18. AnnabaTHblii POIECC ¢ UCaTBLHBIM IFa30M.

19. IlonutponHsIe MPOLECCHL. Y PaBHEHUS IPOLIECCOB U COOTHOLICHHS TAPaMETPOB.

20. Pabota u TerioTa B MOJUTPOIHBIX MPOIIECCaXx.

21. MccnenoBaHue MOJMTPOIHBIX MIPOLIECCOB ¢ MOMOILBIO IHarpaMM COCTOSHUS.

22. OCOOEHHOCTH TEPMOJWHAMUYECKOTO TOBEJACHHUS pPEATbHBIX Ta30B W TapoB.
Jwnarpamma - pV it BOASIHOTO Mapa.

23. Kputnueckoe cocrosinue BemecTBa. CTaOMIBbHBIE W METAaCTaOMIBHBIC COCTOSHUS
BenecTBa. CTeneHp CyXOCTH BIaXKHOIO HACHIIIEHHOTO Mapa.

24. Kanopuueckue cBoiicTBa mapoB. OmpeneneHnue CBOWCTB BIAKHOTO HACHIIIEHHOTO
napa.

25. Ts - nuarpaMMa COCTOSIHUI BOASTHOTO Mapa.

26. InarpamMma cocTostHui hs-BoJIIHOTO napa 1 €€ COKpalEHHbIN BapUaHT.

27. 1300apHbIi IpOIIECC ¢ BOASHBIM apOM.

28. AnrabaTHbIN MPOIECC C BOJSHBIM ITapOM.

29. Ilpouecc npoccenrpoBaHus ra30B U NapoB.

30. Ucreuenue razos u napoB. Comio u auddyzop. CKOpOCTh UCTEUCHHUS.

31. Ilpodunp kaHama NpU UCTEYCHHH.

32. Pacuér coma npu aguabaTHOM WCTCUCHUH.

33. KpuTnueckoe OTHOLIEHUE 1aBJICHUI TPU UCTEUEHUU.

34. 3aBHCHUMOCTb CKOPOCTH M pacxoja OT OTHOIIEHHWs JaBJIICHUNA HAa KaHall Pa3HOIo
npodus.

35. Lukuibl KapHO: PSIMOM, OOpATHBIN, YKBUBAJICHTHBIN, pereHepaTUBHBIN.

36. Cxxarue ra3oB u napoB. OJHOCTYIIEHUATOE CHKaTHE.

37. MHorocTyrneH4aroe ckatue. BeiOop cTernenu noBbIICHNS JaBICHNUS HA CTYIICHb.

38. TlaposHeprernueckue yCTAaHOBKHM, TpuHIUIN jaecTBusA. [IpeummymectBa. I{ukn
KapHo Ha BOIIHOM mapa v €ro HeJJOCTaTKH.
39. Ilpocreiimas [1TY, cxema, npuHIMN AeMCTBUS U LUK PeHknHa.
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40. NU306paxenue 1ukia PeHknHa B tuarpaMmmax COCTOSHUS M YACTBHBIA pacxo/1 mapa.

41. Tepmuueckuii KIIJ[ mukima Penkuna. Pabora m TermsoBas Harpyska 3JE€MEHTOB
cxemsl IITY.

42. NevictBurensHbiil mukia [ITY. Bayrpennuit ornocutensHbid KIT/L.

43. Henocratku nukia Penkuna. OcHOBHBIE criocoObl ux ocnadnenus Kosdduiment
UCIIOJIb30BaHUS TEIIOTHI.

44. Cxema, mpuHIUN pAeiictBus u ycioBHbIM mukia [ITY ¢ orGopamu mapa ams
MOJIOrpeBa MUTATENbHOM BOAbl. ConocTaBieHHe ¢ HUKIOM PeHkuHa.

45. JIBuratenu BHyTpeHHeTO cropanus. Knaccudukamus. MHaMKaTopHbIE TMarpaMMBl.

46. YcnoBus TONyYeHUS TEOPETUYECKUX IMKIOB. M300pakeHus M 3alaHusl LUKIOB
JIBC B ocHOBHBIX quarpammax coctosinusg. OcHoBHoe npeumyiiectBo J[BC.

47. Hukn IBC co cMemaHHbIM MOJIBOJIOM TEIIOTHI U ero Tepmuyeckuii KITJI.

48. Hukier Otto n [usens. Ananu3 uukinoB JIBC npu 01MHAKOBOW CTETIEHU CHKATHSI.

49.Henocratku nmukiaoB JIBC. CiocoObI ux ociiabieHusl.

50. Kom6unuposanubsit nuki JABC. YTunuzauus sHepruu oTpadoTaBIINX ra30B.

51. Cxema, NmpuHIMI JEHCTBUS M IHUKJI NPOCTEUIIEH Ta30TypOMHHON YCTaHOBKHU.
[IpeumyiiecTBa U HEAOCTATKY LUKJIA.

52. Tepmuueckuit KIIJI mpocretimeit I'TY. BnusHue mMakcuManbHOW TeMIepaTyphl
LUKJIA U YTUJIU3alUs TeIJIOThl OTPabOTaBIIMX Ia30B.

53. Perenepauus temnotsl B ['TY. Iukn u repmuyecknid KITJ[ pereneparusnoi ['TY.

54. Ilapora3zoBble cMecH. BiakHbIi BO3IyX U €ro OCHOBHbIE cBoMcTBa. [Ipubopsr ass
UX ONpENICICHNUS.

55.57. TepmoanmHamMHU4yecKue OCHOBBI moiydeHus xonoxa. OOpartHeii mukin Kapwo.
XonoaunbHbIA KO UITUEHT.

56. Cxema, MPUHIMI JEHCTBHUS M IUKJI MPOCTEHIIEH MapOKOMIIPECCOPHON yCTaHOBKH.
TpeOGoBaHus K XJIaJ0reHTaM.

57. X010101pOU3BOIUTENBHOCTh U XOJOIUIBHBIN KO3()PHUIMEHT TapOKOMIIPECCOPHOI
YCTAaHOBKH. MOIIIHOCTH Ha IPUBOJ KOMIIpECCOpa.

58.TemnnoBo# Hacoc, CXxeMa, MPUHIUIT IEUCTBUS U UK. [[MHaMU4YecKkoe OTOIJICHHUE.

59. TemnomnepeHoc u ero MpoCcTeHIIMe BUIbI, Toka3zaTenu 3 (HEeKTUBHOCTH.

60. TeroBas Harpy3ka MOBEPXHOCTH M INIOTHOCTH TEIJIOBOTO MOTOKA.

61. OcHOBHOE ypaBHEHHE TEIUIONEepeHoca. TeMIepaTypHblii HAmoOp U TEPMHUYECKOE
COTIPOTUBIICHHE.

62. TermnonpoBOIHOCTh, CXeMa MePEHOCa TEIUIOTHI TETUIONPOBOTHOCTHIO.

63. KoadduumeHnt TemnonpoBOAHOCTH, CBS3b €r0 C POJAOM Tela W TMapaMeTpaMu.
Termmon30nsTopsI.

64. 3akon @ypre. TeMnepaTypHO€E MOJIE U €r0 XapAKTEPUCTUKHU.
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65. TemmonpoBOIHOCTh M TEIUIONEpPEaada 4Yepe3 IUIOCKYH CTeHKY. MHorocionHas
CTEHKA.

66. TeronpoBOJHOCTH M TEIIONEpeaada yepe3 IMIMHIPUIECKYIO CTeHKY. JIMHeHHBIN
KO3 GULIMEHT TeIUIonepe1ayun.

67. JuddepennmanpbHoe ypaBHEHHE TEIUIONPOBOMIHOCTH. [ paHWYHBIC YCIIOBHSL.
Pemenue g 0IHOMEPHOM TIOCKOM CTEHKH.

68. KOHBEKTHBHBIN TEIJIOMEPEHOC M TEIUIOOT/Ia4da CONPUKOCHOBeHHEM. Dopmyia
Hprorona-Puxmana.

69. KoapummeHt Temnooraaun 1 oCHOBHBIE ()aKTOPHI, BIUSIONIUE HA €T0 BEJIHUNHY.

70. IlorpaHu4HbBINA CJIOU CPebl U €ro BIUSHUE HA KO (DHUIIMEHT TeTIIO0TIauH.

71. DneMeHThl TE€OpUU TEIUIOBOTO Moj100usi. MonenupoBanue. Y CJIOBUS MOJ00US MpU
CTallMOHAPHOM TEIJIOOTAAYE.

72. Kputepun moao0us Jjisi CTAIMOHAPHON TETUIOOTIa4uH. Y CIIOBHUS OJTHO3HAYHOCTH.

73.KpurepuanbHoe  ypaBHeHue  Temmootnaud.  [lopsigoxk  cocTaBiieHMst 1O
SKCIIEPUMEHTAJIbHBIM JIaHHBIM.

74. Omnpenenenue kod(p@dULIMEHTa TEIIOOTAAYd C TMOMOIIBIO TEOPUU TEIUIOBOTO
no1o0us.

75. TemmooTnaya mnpu CBOOOJHONW KOHBEKIMM B HEOTPAHUUYEHHOM OOBEME.
TemonepeHoc yepe3 3a30pbl U 1Ienu. Ternnooraaya npu ABHKEHUU Cpelibl B TpyOax u
KaHaJax.

76. TeruiooTnaya npu MOnepeyHoM 00TeKaHUU TPYO U B UX IMyUKaXx.

7°7. TenmooTnaya Npy KUNEHUN.

78. Tennootaava npu KOHACHCALIVH.

79. TennooOMeHHbIE anmaparbl. DJIeMEHThI TEIUIOBOTO pacyéra.

80. PacuérHas pazHocTh Temiieparyp. CXxeMbl JBHKEHUS TEIJIOHOCUTEIICH.

81. Unrencudukanus Temonepeaaun. M3omsauus

82. TeroBoe m3nmyueHue. Cxema nepeHoca TerioThl. OCHOBHBIE 3aKOHBI M3JIyYEHHUSI.
CreneHb YepHOTHI.

83. JlyuucTsiéi TermooOMeH Mexay TBEpAbIMH Tenamu. [IpuBeneHHb KO3 UIIMEHT
U3ITyYEHUS.

84. TennoBoi U NAPOr€HUPUPYIOLIUNA SKPaHBI.

85. OcobeHHOCTH M3Ty4YeHHs ra30B U mapoB. CHEKTp U3ITyueHUsl.

86. CnoxusIit TermoooMeH. KoadpuimeHT cnoxHOM TEIooT1auu.

16



TB-23: Pa6oyas nporpamma qucuuruinabl b1.B.14 «Temmnorexuukay»

7.4. MeToanuecKkue MaTepHaJbl, ONpeAe/solue Npoueaypbl OHeHUBAHUS
3HAHUH, YMEHUH, HABBIKOB M (MJIM) ONBITA JeATEJbHOCTH, XapaKTePHU3YIOIIHUX
Tanbl GOPMHUPOBAHUSA KOMIIETCHIIMH.

7.4.1. OneHUBaHUE TECTOBOI0 KOHTPOJIS

Kpurepuit
OLICHUBAHUS

YpoBHU HOpMHUPOBAHUS KOMIIETCHIIHHA

ba3oBeIit

JlocTaTouHbIM

Bricokuii

[IpaBuIBbHOCTH OTBETOB

He MeHee 60% TecTOBBIX
3aJaHuN

He MeHee 73% TecTOBBIX
3aJaHul

He MeHee 86% TeCTOBBIX
3aJaHuH

7.4.2. OueHuBaHME NPAKTHYECKOIO 321aHUS

Kpurepuii YpoBHU (HOPMUPOBAHUS KOMITETCHIINIA
OLICHUBAHUSA bazosbIit JlocTaTo4HbIN Bricoknit
3HaHHUE TEOPETHUUECKOTO TeopeTnueckuii TeopeTnueckuii Teopetudeckuil MaTepuan
MaTepuasa 1o MaTepual yCBOeH MaTepHuall yCBOCH U YCBOEH U OCMBICIIEH, MOXKET
MIpeIoKEeHHOH pobieme OCMBICIIEH OBbITH IPUMEHEH B

Pa3IMYHBIX CUTYAIMSX 110
HEOOXOIUMOCTH

OBnaneHue npueMaMu
paboThI

CryneHt MoxeT
HpI/IMeHI/ITL NUMCHOILIINECA
3HAHUA OJIs1 peIHeHI/Iﬂ
HOBOM 3a/a4u, HO
HE00X0aMMa IIOMOIIb

CTyneHT MOXeT
CaMOCTOSATEILHO
MPUMEHUTH UMEIOIIHECS
3HaHUS JUIS PEIICHUS
HOBOM 3a/a4H, HO

CryneHT MoXeT
CaMOCTOSTEILHO
MPUMEHUTHh UMEIOIIHECS
3HAHUS TSl pEIICHUS
HOBOM 3a/1a9m

MIPENOIaBaTENs BO3MOJKHO He Oosree 2
3aMedaHui
CaMOCTOSTEILHOCTD 3aZlaHI/I€ BBIITOJIHEHO 3a£[aHI/IC BBIITOJIHEHO 3a,E[aHI/Ie BBITIOJIHCHO
CaMOCTOATECIIbHO, HO €CTh |CaMOCTOATCIIBHO, HO €CTh |IIOJITHOCTBIO
He Oosiee 3 3amMeyaHuit He Oonee 2 3aMeyaHUit CaMOCTOSATEJILHO
7.4.3. OueHuBanue JJadopaToOpHbIX padboT
Kpurepunii YpoBHU (HOpPMHUPOBAHHS KOMITETECHITHI
OLICHUBAHUA bazoBbIit JlocTaTo4uHbIi Bricokuii

Brinonnenue u
odopmiieHHE J1a00paTOPHOI
paboThI

PaboTa BhIITOJTHEHA
YaCTUYHO HUJIU C
HapyIEHUAMHU, BBIBOABL
YaCTHUYHO HEC
COOTBETCTBYIOT LIETH,
oopMIICHHE COJCPKUT
HEIOCTaTKU

JlabopatopHas pabota
BBIMTOJIHEHA [TOJTHOCTHIO,
OTMEYaroTCs
HECYLIECTBEHHBIE
HEJIOCTaTKH B
oopmIIeHUH

JlabopaTopHas pabota
BBIMIOJTHEHA MTOJHOCTHIO,
odopmIIeHa COTIIACHO
TpeOOBaHUAM

KadecTBO OTBETOB Ha
BOIIPOCHI BO BPEMsI 3aIUTHI
paboTsl

Bonpocs! aj1st 321U ThI
PACKPBITHI HE TIOJHOCTHIO,
OJIHAKO JIOTHKA
co0OmroieHa

Bonpocsl packpbITHI,
OJTHAKO UMEIOTCS
3aMeYaHus

OTBETHI TOJTHOCTBIO
PaCKpbIBAarOT BOIIPOCHI
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7.4.4. OnenuBanue 3a4eTa

Kpurepunii YpoBHU (HOPMUPOBAHUS KOMIIETCHIIUIA
OLICHUBAHHUS bazoBrii JlocTaToOuHBIN Bricoknit
ITonnora oTBETA, OTBET IOJIHBIN, HO €CTb  |OTBET MOJIHEIH, OTBET MOJHEIM,
MOCJICAOBATEIILHOCTD U 3amMedanus, He ooiee 3 MOCJIeI0BAaTEIbHEINA, HO TOCJIeIOBATEIbHBIM,
JIOTHUKA U3JI0KCHUS €CTh 3aMCYaHuA, HC OoJree | TOrnYHbII

2

[IpaBUIIEHOCTE OTBETA, €TO
COOTBETCTBHUE paboueit
porpamMme yaeOHOH
JMCITUTIIAHBL

OTBET COOTBETCTBYET
paboueit mporpamMme
yueOHON TUCIINTUINHEI,
HO €CTh 3aMEYaHus, He
Oomnee 3

OTBET COOTBETCTBYET
paboueii mporpamMme
yaeOHOH TUCIUTLTIHEL,
HO €CTh 3aMEYaHUs, He
6oiee 2

OTBET COOTBETCTBYET
paboueit mporpamme
y4eOHOM TUCIIMITIIHBI

CrocoOHOCTh CTYyICHTa
apryMeHTHpOBaTh CBOM
OTBET U MPUBOIUTH
MIpUMEPHI

OTBeT apryMeHTUpOBaH,
MIPUMEPHI IIPUBEJICHBI, HO
ecTh He Ooiee 3
HECOOTBETCTBUI

OTBeT apryMeHTHpOBaH,
MIPUMEPHI PUBEACHBI, HO
ecTh He Ooee 2
HECOOTBETCTBUH

OTBeT apryMeHTHpOBaH,
MIPUMEPHI IPUBEICHBI

(OCO03HAaHHOCTH U3JIara€MOr0
MaTepuana

Martepuan ycBoeH 1
H3J1araeTcsi OCO3HAHHO,
HO eCTh He Ooitee 3
HECOOTBETCTBUI

Marepuan ycBoeH U
M3JIaraeTcs 0CO3HAHHO,
HO €CTh He Ooiree 2
HECOOTBETCTBHI

Marepuain ycBoeH u
U3J1araeTcs OCO3HAHHO

CootBeTcTBHE HOpMaM
KYJBTYpBI peUn

Peun, B ienom,
rpaMOTHasi, COOJIOICHBI
HOPMBI KYJIbTYpPBI PEYH,
HO €CTh 3aMEYaHuUsI, HEe
Gonee 4

Peun, B 1ienom,
rpaMOTHasi, COOJFOICHBI
HOPMBI KYJIBTYPBI PEUH,
HO €CTh 3aMeYaHus, He
boiee 2

Peusb rpamorHas,
COOJTIO/IEHBI HOPMBI
KyJIBTYpHI peUn

KauecTBo 0TBETOB Ha
BOITPOCHI

Ectb 3aMevanus K
oTBeTaM, He Oojee 3

B nenom, oTBeTHI
PaCKpBIBAIOT CYTh
BOIpoca

Ha Bce BOIIPOCHI MMOJTYYCHBI
HCYCPIBIBAOIINE OTBCTHI

7.5. UToroBasi peMTMHIOBas OLICHKA TeKYIIeH W MPOMEKYTOYHOM aTTeCTAllMU
CTYAEHTA N0 AUCUMILIMHE

[To yuebnoit mucumminHe «TeroTeXHUKa» HUCHOIb3yeTcs 4-0abHas CUCTeMa
OLICHHMBAHUS, UTOT OLIEHUBAHUS YPOBHS 3HAHUN 00y4aIOUINXCA MPeyCMaTPUBACT 3a4ET.
3ader BBICTABIIAECTCS BO BpeMs MOCIEIHErO MPAKTHYECKOro (J1abopaToOpHOro) 3aHATHS
OpU YCIOBUU BBHIMOJHEHHUA BCEX YUYEOHBIX TOPYYEHHH CTPOrOil OTYETHOCTH
(xoHTpONBHAs paboTa) U He MeHee 60% MHBIX Y4eOHBIX MOPYUEHUH, MPETYCMOTPEHHBIX
yueOHbpM TuianoM u PIIJ[. Hamuuume HEBBIMONHEHHBIX Y4YEOHBIX MOPYYEHHUH MOKET
ObITh OCHOBaHMEM JJisl JOMOJHUTENBHBIX BOMPOCOB TIO TUCIMIUIMHE B XOE
IPOMEKYTOUHON aTrTectani. Bo BceX OCTaldbHBIX Cilay4yasx 3ayeT CHAeTcs
oOyJarolMMICs B JaThl, HA3HAYCHHBIE MPEToAaBaTeNieM B MEPHOJ] COOTBETCTBYIOIINI
IPOMEKYTOUHOMN aTTeCTALUH.
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IlIkana ouenusanusn meKkyuiei U RPOMeNHCYmouHOl ammecmayuu cmyoenma

YposHU opMUpOBaHUS OreHKa 1Mo 4eThIpex0aTbHOM 1IKase
KOMIIECTCHIIUHA IS 3a4€Ta
Bricokuit
JlocTaTouHbIN 3a4TEHO
ba3zoBbiii
KomriereHuus He  copmupoBaHa HE 3aUTEHO

8. IlepeyeHb OCHOBHOM M 10NIOJIHUTEIbHOI YUeOHOI JIUTEepaTypbl, HEO0OX0AUMOM

JJISL OCBOCHMS JUCHUIINHBI (MOLYJIA)

OcHoBHas JuTEpaTypa.

Tuno

11\/?1 bubnuorpaduyeckoe onvcanue noiféii'flgf,;ﬁfgﬁoﬂ Kgﬁgi B
nocotwe, 1p.

1. |AnekcanapoB, A. A. TerioTexHuka : y4eOHUK JJIs BY30B https://e.
| A. A. Anexcannpos, A. M. Apxapos [u 1p.]. - 5-e u3m. . - lanbook.
Mocksa : MI'TY um. baymana, 2017. - 876 c. YuebHble com/boo

MOCOBHS | 11/10640
5

2. |bapwioBuu B.A. OCHOBBI TEXHHUECKOW TEPMOJUHAMUKH U
TEOPHH TEIUIO- U MaccooOMeHa: y4ed. mocodue yisi CTY/I.

BY30B, 00ym. 1o HAarp. MOATOT. 13.03.01
"Terutosnepreruka u terorexuuka' / B. A. Bapunosuy, y4eOHoe 25
10. A. Cvmupsos ; pem.: E. JI. ®emoposuy, O. b. 1{seTkos, nocodne

b. C. ®okun. - M.: Undpa-M, 2017. - 432 c.

3. [JIsmkoB B.M. TeopeTndeckue OCHOBBI TEIUIOTCXHHKHU:
yue6. mocooue. CoorBercrByer ®I'OC 3-ro mokosnenus /

B. U. JIsimkos ; pen.: C. I1. Pyno6amra, B. ®. CumoHOB. - yHe6Hoe 21
M.: Kypc: M.Hudpa-M, 2016. - 328 . nocobme
4. |KymunoB B. A. TeruorexHuka: yde0. mocobue jisi CTY.
BY30B, 00ydY. 10 Hamp. MOATOT. OakajIaBpOB U MarvucCTPOBB
00J1aCTH TEXHUYECKUX HAYK U IO Hamp. MOATOT. AUILIOMUD.
criell. B 00JacTH TEXHUKH M TeXHOJIOTUU. COOTBETCTBYET y4eOHoe 10
nocodue

®T'OC 3-ro nokonenus / B. A. Kynunos, O. M. Kapraios,
E. B. Credantok. - M.: Kypc; M.Uudpa-M, 2017. - 424 c.
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JlonoJHUTeIbHAS JIUTEPaTypa.

Neo Tun o po s
bubmuorpadudeckoe onuncanue (yacOm, yeioe
I /H nocodue, y4eOHO-METO 61/16_]‘[

nocobue, ap.)

1. |bapunoBuy B.A. OCHOBBI TEXHUYECKOU TEPMOJUHAMUKHU U
TEOPHH TEIUIO- U MaccooOMeHa: y4eO. mocodue isl CTY/I.
BY30B, o0yHu. o Harp. MOATOT. 13.03.01
"TemwtosHepreTnka U Temiotexunka” / B. A. Bapunopuy,| Y9€OHOE o5
IO. A. Cmupros ; peiw.: E. JI. ®enoposuy, O. B. Llserkos,| Hocodue
b. C. ®okun. - M.: Undpa-M, 2017. - 432 c.

2. |Texnuueckas TtepmomuHamuka . - Cankr-IlerepOypr
CIIGIJITY. Y. | : O6mue npuHIMNBI : yueOHOe mocolOue
M0 JUCHUIUIMHE «TEXHWYECKas TEePMOJUHAMHKAY JUIS https://e.
CTYJIEHTOB HaIpaBJICHUS NOJITOTOBKHU 13.03.01| vyepurre |lanbook.
(140100.62) «remnosuepretuka u remnorexHuka» [ A. Al ooo6us | com/boo
Kymukos, M. B. HBanoa, M. H. [rwokoBa. - CaHKT- k/64132

[TerepOypr : CIIGIJITY, 2015. - 104 c.

3. |UBanoBa, M. B. OOmas TtemnorexHuka : ydeOHOE
nocooue 1o JAUCHMIIMHE «TEXHHYECKas TePMOJMHAMUKA»
s CTy[AEHTOB HampapjieHus mnoarotosku 13.03.01 https://e.

«TemnodHepreTHKa U TeroTexnukay / M. B. Vsanosa, A.| Y4eOubie |lanbook.
®. Cmonskos, A. A. Kymukos, U. H. [liokosa. - Cankr-| mocobus |com/boo
[TeTepOypr : CIIOIJITY, 2016. - 88 c. k/74024

9. Ilepeuens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«AHTEpHET», HEOOXOAUMBIX /IJIsl OCBOCHUS TN CIUILIMHBI (MOTYJIs)

1.ITouckoBsie cuctemsl: http://www.rambler.ru, http://yandex.ru,

2.®enepanbHbIi 00pa3oBaTenbHBIA TOpTAT Www.edu.ru.

3.Poccuiickas rocynapcTBeHHas 6ubnuoteka http://www.rsl.ru/ru

4.TocymapcTBeHHass myOnuyHas Hay4yHO-TexHHMYeckas OubOmumoreka Poccum URL:
http://gpntb.ru.

S5.l'ocynapctBenHoe OwopkeTHOE  yupekaeHue KyabTypbl PecnyOmuku — Kpbim
«Kpbimckas pecmyOIMKaHCKast yYHHUBEpCAJIbHAS HayJIHasI OubIMoTEeKa
http://franco.crimealib.ru/

6.Ilegarornueckas 6ubnuoreka http://www.pedlib.ru/

7.Hayunas BJIEKTPOHHAS OoubamoTeka eLIBRARY.RU (PUHLY)
http://elibrary.ru/defaultx.asp
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10. MeToguveckue yKazaHus JJis 00y4al0NUXCHA M0 OCBOEHUIO U CIIUNJIMHBI
(Mmonxy.Jist)

OO0mue pekoOMEeHIALMH 10 CAMOCTOATEIbHOH padoTe 0akalaBpoB

[ToaroToBka COBpeMEHHOTO OakaaBpa MpEIoiaraer, 4To B CTeHaX YHUBEPCUTETA
OH OBIIA/ICET METOHOJIOTHEN caMo00pa3oBaHMs, CaMOBOCIIUTaHUS,
CaMOCOBEPIIEHCTBOBAHMs.  OJTO  ONpEIeNseT  BaXXHOCTh  aKTHBHM3AIUU  €T0
CaMOCTOSITEIIbHON PabOTHI.

CamocrosiTenpbHass pabota GOpPMHPYET TBOPYECKYIO AaKTHBHOCTh OaKalaBpOB,
NPEJCTAaBICHHE O CBOMX HAYYHBIX U COIMAIbHBIX BO3MOXHOCTSAX, CHOCOOHOCTH
BBIWICHITh TJIABHOE, COBEPIICHCTBYET TMPUEMBI  OOOOIIEHHOTO  MBIILICHUS,
npeanonaraeT Oojiee TIyOOKYyHO TPOPAOOTKY WMH OTHACIBHBIX TEM, OIPEICIICHHBIX
IIPOTPaMMOM.

OCHOBHBIMH BUIaMU U (OpPMaMU CaMOCTOSITEILHOW paOOThI CTYIEHTOB IO JaHHOM
JTUCIUIIINHE SBJISIFOTCS: CAMOIOATOTOBKA MO OTJEIBHBIM BOIpocaM; paboTa ¢ 6a30BbIM
KOHCTICKTOM; TOJATOTOBKA K TECTOBOMY KOHTPOJIIO; IMOATOTOBKA K MPAKTUIECKOMY
3aHATHIO, paboTa ¢ JUTEepPaTypol, YTCHHUE IOMOJHUTEIBHON JHUTEpaTyphl; HAITUCAHHE
KOHCTIeKTa; JabopaTtopHas pa0oTa, MOATOTOBKA OTYETA; BBIMIOJHEHHE KOHTPOJIBHOMN
paboThI; MOATOTOBKA K 3a4ETy.

BaxxHOl 4acThi0 CaMOCTOSITENIbHON palOThI SIBISIETCS YTEHUE Y4eOHOM JTUTEepaTyphI.
OcHoBHast (yHKIMS Yy4eOHHKOB — OPUEHTHUPOBATh B CUCTEME TeX 3HAHWM, YMEHUU U
HABBIKOB, KOTOpBIE JOJKHBI OBITh YCBOEHBI 10 JaHHOW JUCHUIUIMHE OyayHIMMH
CreuaIuCcTaMi. YYEOHHK TakKe CIYXHUT IyTEBOAUTEIEM [0 MHOTOYHUCIECHHBIM
MIPOU3BEACHUSM, OPUEHTHPYS B MMEHax aBTOpPOB, CHEHUAIU3UPYIOLIMXCA Ha
ONPEACIIEHHBIX HAYYHBIX HAIIPABICHUSX, B Ha3BAHMSAX MX OCHOBHBIX TPYIOB. Bropas
¢byHK1Ms yueOHUKAa B TOM, YTO OH OYE€PUYMBAET HEKHUM KPYr 00s3aTeIbHBIX 3HAHUU 1O
peaIMETy, He MPETEHIYs Ha IIyOOKOe UX PACKPBITHE.

UreHne pEKOMEHJIOBAHHOW JUTEpAaTypbl — HTO Ta TJaBHAsg 4YacThb CHUCTEMBI
CaMOCTOSTENIbHOM y4eObl OakayiaBpa, KOTOpas 0OeCleurBaeT MOJIMHHOE YCBOCHHE
HayKd. UUTATh 3Ty JIMTEPATYPY HY>KHO MO MPUHLUINY: «UJIES, TEOPUS, METOJ B OJTHOM, B
JIIPYrov U T.J. KHUTAX).

Bo Bcex ciyuadgx peKOMEHAYETCS PacCMOTPEHHUE TEOPETUUYECKHMX BOMPOCOB HE
MEHee YeM 0 TPeM UCTOYHHKaM. V3ydeHne mpoOIeMbl 10 pa3HbIM UCTOYHUKAM - 3QJI0T
IyOOKOTO yCBOGHHsSI Hayku. VIMEHHO OTOT OJIOK, Hapsay C BBINOJHEHUEM
MPAKTUYSCKUX 3aJaHUN SBISETCS BEIYIIUM B CTPYKTYpE CaMOCTOSITEIIbHONH DPabOTHI
CTYJICHTOB.

Baumanuio 0akamaBpoB TpeIaraloTCs CIHCOK JINTEPaTyphbl, BOMPOCH K
CaMOCTOSTEJIbHOMY U3YUYEHHUIO U BOIIPOCHI K 3a4eTy.

JIJIsi yCHENIHOTO OBJIAICHUS TUCIUIUIMHOW HEOOXOJIMMO BBIMOJHATEH CIEIYIOIIHE
TpeOOBaHMUS:

1) BBEITIOJIHATH BCE OTPEACIICHHBIC MPOTPaMMON BHIBI padoT;
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2) mocemarh 3aHATHUS, T.K. BECb TEMATUYCCKAN MaTepHaj B3aMMOCBSI3aH MEXIy COOOi
M, 3a4acTyl0, CaMOCTOSITEIbHOTO TEOPETUYECKOTO OBNAQJACHUS MPOMYIICHHBIM
MaTepuaioM HEJOCTAaTOYHO Il KaYECTBEHHOTO €r0 yCBOCHHUS;

3) Bce paccMaTpuBacMble Ha 3aHATUSAX BOMPOCH 00s3aTenbHO (PUKCHPOBATH B
OTJICIBHYIO TETPab U COXPAHATH €€ JO OKOHUAHUSI 00yUeHUS B BY3€;

4) nmposIBIISATh aKTUBHOCTH TPU TOATOTOBKE M HA 3aHITHUAX, T.K. KOHEYHBIA PE3yJbTaT
OBJIQJICHUSl COJIEPYKAHHEM JUCIUIUIMHBI HEOOXOIUM, B TMEPBYIO OdYepelb, CaMOMy
OakanaBpy;

5) B ciydasix IpoIycKa 3aHsITHH 10 KaKMM-JIN00 MPUYMHAM 0053aTe/IbHO OTPadaThIBaTh
NpOIMyIIEHHOE MPENOIaBaTENI0 BO BpeMsl MHIUBUIYaTbHBIX KOHCYIIbTAIHH.

BueypouHnas nesitenpHOCTh OakasiaBpa Mo JIaHHOUW JUCIMILTHHE TIPEIoIaraer:

- CaMOCTOSITEIHHBIA IMOUCK OTBETOB W HEOOX0AMMOW MHGOPMAITH TIO MPEII0KCHHBIM
BOIIPOCAM;

- BBITIOJTHCHHE KOHTPOJIHHOU PaOOTHI;

- BBIpaOOTKY YMEHUI HaAyYHOUN OpraHu3alliy Tpyaa.

VYcnemHasi opraiu3ainusi BpeMEHU MO YCBOEHUIO JAHHOW JHUCIUIUIMHBI BO MHOTOM
3aBUCHUT OT HAIMUUA y OakajaBpa yMEHHS CaMOOPTaHWU30BaTh CeOsI M CBOE BpeMs IS
BBITIOJTHEHUSI TPEUIOKEHHBIX JToMalmHuX 3amanuid. OOBEM 3amaHuil  paccUYUTaH
MakCUMaJIbHO Ha 2-3 baca B Hememro. [lpu 3TOM anropuT™ MOATOTOBKU OyIeT
CIHEAYIOIINM:

1 stan — mouck B JuTepaType TEOpPETHYECKOW HH(POPMAaLUU MO MPEeIIOKEHHBIM
IIPENOAAaBaTeIEM BOIIPOCaM;

2 3TaI — OCMBICJICHHUE MOTYyYEHHON HHPOpMalIK, OCBOCHHE TEPMUHOB U TIOHSTHIA;

3 3Tam — cocTaBieHUE TUIaHa OTBETA Ha KaX bl BOIIPOC;

4 3Tan — NOMCK NIPUMEPOB IO TaHHON poOIeMaTHKe.

Pab6ora ¢ 0230BbIM KOHCIIEKTOM

[IporpamMmoil TUCHUIUIMHBI MPETYCMOTPEHO YTEHHUE JICKIIMNA B Pa3IMYHBIX (opmax
UX TPOBEACHUS: TMPOOJIEMHBIE JIEKIIMH C DJJEMEHTaMH DJBPUCTHYECKOM Oecensl,
WH(POpPMAIIMOHHBIE JICKIIUH, JEKIMH C OIMOPHBIM KOHCHEKTHPOBAHUEM, JICKIIMH-
BU3yaJIu3alliu.

Ha mexkmusax mpenopaBarens paccMaTpuBaeT BOIPOCHI IPOrpaMMbl  Kypcea,
COCTaBJICHHON B COOTBETCTBUU C TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAapTOM. U3-
3a HEIOCTAaTOYHOI'O KOJINYECTBA AYJUTOPHBIX YacOB HEKOTOPBIE TEMBI HE YIAETCA
OCBETUTh B IIOJIHOM O00BEME, MO3TOMY IPENOJaBaTelb, IO CBOEMY YCMOTPEHHIO,
HEKOTOpPbIE BOMPOCHI BBIHOCUT HAa CaMOCTOATENbHYIO palOTy CTYJEHTOB, PEKOMEHIYS
Ty WIW UHYIO JINTEPATYpy.

Kpome storo, ass mydinero ocBO€HUsI Marepuaia M CUCTEMATH3allMk 3HAHUU M0
JTUCITUTUTHHE, HEOOXOMMO IMTOCTOSTHHO pa30MpaTh MaTeprabl JSKIMHA IT0 KOHCIICKTaM U
y4€OHBIM TTOCOOUSIM.
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Bo BpeMms camocTosATenbHOM MNpopaOOTKH JIEKIIMOHHOIO MaTepuaia ocoboe
BHMMAaHUE CIEAYET YAEHATh BOZHUKIIMM BOIIPOCaM, HEMOHATHBIM TEPMUHAM, CIOPHBIM
TOYKaM 3peHus. Bce Takre MOMEHTBI CleNyeT BBIAEIUTh WM BBIIUCATH OTIAEIBHO JJIS
JabHEHIIeT0 OOCY)KIIEHUSI Ha MPakTHYeCKOM 3aHATHU. B cimywae HeoOxomumocTu
oOparaTteCcsi K MpEnojaBaTeNio 3a KOHCyJbTamuen. [1onHbI cUcOK JUTEepaTypsl IO
JUCLUIUIMHE NPUBEJEH B paboyeil mporpaMMme JUCHUIUIHHBIL.

Hanucanue KOHCIEKTA

Koncmekr (ot yat. conspectus — o0630p, u3nokeHue) — 1) MUCbMEHHBIH TEKCT,
CHCTEMAaTHYEeCKH, KPaTKO, JIOTHYHO U CBSI3HO TEpEeNalolIvii COJepKaHWE OCHOBHOTO
UCTOYHHKA MH(pOpMaIUK (CTaThu, KHHUTH, JICKIIMKA U JpP.); 2) CHHTE3Upylolas Gpopma
3aIUCH, KOTOpasi MOXET BKIIIOYATh B ce0s TUIaH UCTOYHHKA MH(OPMAIIUH, BHIUCKU W3
HETO U er0 TE3UCHI.

Buipl KOHCIIEKTOB:
— IUJIAHOBBIA KOHCIEKT (IUIaH-KOHCIEKT) — KOHCIIEKT Ha OCHOBE C(HOPMHUPOBAHHOTO
IJIaHA, COCTOSIIET0 M3 ONPEACIICHHOTO KOJIMYEeCTBAa ITyHKTOB (C 3arojoBKamMu) H
MOAMYHKTOB, COOTBETCTBYIOIIUX ONpPE/ICIECHHBIM YacTsIM UCTOUYHHUKA HH(pOpMaIny;
— TEKCTyaJIbHbIM KOHCIEKT — TMoJapoOHas (opMa U3JI0KEHHUs, OCHOBaHHAs Ha
BBITIMCKAX U3 TEKCTA-UCTOYHUKA U €T0 IUTUPOBAHUH (C JIOTUYECKUMHU CBSI3SIMHU);
— TIPOU3BOJIBHBIN KOHCIIEKT — KOHCTICKT, BKJIFOYAIOIINI HECKOIBKO CITIOCOO0OB PabOThHI
HaJ MaTepuaaoM (BBIITUCKH, INTUPOBAHUE, TUIAH
" 7Ip.);
— CXEMaTWYECKUA KOHCIIEKT (KOHTEKCT-CXeMa) — KOHCIIEKT Ha OCHOBE IUIaHA,
COCTaBJIEHHOT'O U3 IYHKTOB B BUJIE BOIPOCOB, HA KOTOPBIE HY’KHO 1AaTh OTBET;
— TEeMaTHYECKHM KOHCIEKT — pa3paboTKa W OCBEIICHHWE B KOHCIEKTHUBHOU (opme
OIPEJICTIEHHOT 0 BONPOCa, TEMBI;
— omnopHbld KOHCHEeKT (BBeaeH B. @. IllatanoBeiM) — KOHCHEKT, B KOTOPOM
colepKaHWE WCTOYHWKA WH(POpPMAIMKA 3aKOJAMPOBAHO C TOMOIIBIO TpaPUIecKuX
CHUMBOJIOB, PUCYHKOB, IIH(P, KIFOUYEBBIX CJIOB U Jp.;
— CBOJIHBIN KOHCIIEKT — 00pab0TKa HECKOJIBKUX TEKCTOB C IEJIBIO UX COMOCTABIICHUS,
CpPaBHEHUS U CBEJCHUA K €IMHOW KOHCTPYKIUH;
— BBIOOPOYHBIN KOHCIIEKT — BBIOOP M3 TEKCTa MH(POPMAITUU HA OTIPEICIICHHYIO TEMY.
®opMBI KOHCIIEKTUPOBAHUSA

— 1iaH (IIPOCTOM, CIOXKHBIM) — ¢dopMa KOHCIEKTUPOBAHUS, KOTOpPAas BKIIOYAET
aHaJiu3 CTPYKTYPHI TEKCTa, 0000IIEeHNE, BBIJCICHUE JIOTUKH PAa3BUTHUS COOBITUN U HX
CyTH;

— BBIMMCKM — TpocTeimas (opmMa KOHCIMEKTHPOBAHHUSA, TMOYTH JIOCJIOBHO

BOCIIPOU3BOASIIAS TEKCT;
— Te3uchl — (QopMa KOHCMEKTUPOBAHHUSA, KOTOpas MPEICTaBiIsieT COOOM BBHIBOJIBI,
CIEIaHHbIE HA OCHOBE NPOYMUTAHHOTO. BBIIEISAIOT MPOCTBIE U OCIOKHEHHBIE TE3UCHI
(KpoMe OCHOBHBIX MOJIOKEHUH, BKIIOYAIOT TAK)KE BTOPOCTEIICHHBIE);
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— I[WUTHUPOBAHHE — JIOCIIOBHAs BBIMHCKA, KOTOpas HUCHOJb3yeTCs, KOrJa Mepeaarhb
MBICITb aBTOpPa CBOMMH CJIIOBAMHU HEBO3MOXKHO.

Brinonnenue 3ananus:
1) onpenenuTh 11eTh COCTABICHUS KOHCIICKTA;
2) 3anucaTh Ha3BaHUE TEKCTA WM €ro YacTH;
3) 3anucarh BBIXOJHbBIE JaHHbIE TEKCTA (AaBTOP, MECTO U TOJl U3JaHUs);
4) BBLACTUTH NPU IEPBUYHOM YTEHUH OCHOBHBIE CMBICIIOBBIE YaCTH TEKCTA;
5) BBIICTUTH OCHOBHBIE MOJIOXKEHHSI TEKCTA;
6) BBIIEIUTD MTOHATHSI, TEPMHUHBI, KOTOPbIE TPEOYIOT Pa3bsICHEHUH;
7) mocnenoBaTeIbHO U KPATKO MU3JI0XKHUTh CBOUMH CIIOBAMH CYIICCTBEHHBIC MOJIOXKCHHUS
U3y4aeMoro MaTepuaa;
8) BKIIIOUMTH B 3alUCh BBIBOJIBI TI0 OCHOBHBIM TTOJIOKECHHSIM, KOHKPETHBIM (paKTaM U
npumepam (6e3 moApoOHOTO ONUCAHUS);
9) wucnonp30BaTh MPHEMbl  HAISJIHOTO  OTPAXCHHS  cojaepkaHus  (ab3arrsl
«CTYTEHbKaMI», Pa3IUYHbIE CTIOCOOBI MOTYEPKUBAHUS, PYUKH PA3HOTO IIBETA);
10) coOromaTh mpaBUia MUTUPOBaHMS (IIUTATa JOJDKHA OBITH 3aK/IFOUYEHA B KaBBIUKH,
JlaHa CChUIKA HA €€ UCTOYHUK, yKa3aHa CTPaHUIIA).

[Tnarupyemsble pe3ybTaThl CAMOCTOSTEIBHON pabOTHI:
— CIIOCOOHOCTh CTYJIEHTOB AaHAJIU3UPOBATH PE3YJIbTAaThl HAYYHBIX HCCIECIOBAaHUMA U
OPUMEHATh MX TPU PEUICHHMH KOHKPETHBIX 00pa30BaTENIbHBIX U HCCIIEIO0BATENIBCKUX
3azay;
— CIIOCOOHOCTH pellaTh CTaHIAPTHBIE 3a7aud MPO(ecCHOHATBLHOW NEATENbHOCTH Ha
OCHOBE HMH(POPMAIIMOHHOM u OubOiIHorpadguyeckoil KylabTypbl C MNPUMEHEHHEM
UH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHN U C YYETOM OCHOBHBIX TPE€OOBaHUI
UH(POPMAITMOHHOM 0€30MacHOCTH.

JlabopaTopHasi paboTa, MOATOTOBKA O0TYETA

JlaGopartopHas pabota — HEOOJIBIION HAYYHBIM OTYET, 000OIIAOINIT TPOBEICHHYIO
oOyuaromumcst  paboTy, KOTOPYIO TPEACTABIAIOT Ui 3aIlIUTHl  JUIS  3alIUThI
IPEToAaBaTEIo.

K naboparopubiM paboTtaMm npeabsBisieTcs psi TpeOOBaHUI, OCHOBHBIM U3 KOTOPBIX
ABIIIETCS  TIOJTHOE, HCUEPIBIBAIOIIEE OMUCAaHWE BCEH MpOJETaHHON  paboTHI,
MO3BOJISAIONIEE CYAUTh O TMOJyYEHHBIX PEe3ysbTaTaxX, CTENCHHU BBIMOJIHEHUS 3aJaHUi U
npodeccuoHaIbHON MOATOTOBKE OaKaaaBpOB.

B oTder o naboparopHoit paboTe JOKHBI ObITh BKITFOUYEHBI CIIEAYIONINE TyHKTHI:

— TUTYJIbHBIN JIUCT;

— 17T PabOTHI;

— KpaTKue TEeOPETUYECKUE CBEICHUS;

— OIKCaHUE IKCIIEPUMEHTAILHOW YCTAHOBKH U METOIUKU IKCTIEPUMEHTA;
— DKCIIEPUMEHTAIIbHBIE PE3YIIbTaTHI,

— aHaJIM3 Pe3yJIbTAaTOB PabOTHI;

— BBIBO/IBI.
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TUTYJbHBIA JHCT ABISECTCS TEPBOM CTpaHUIICH 000N HaydHOW pabOTHI U IS
KOHKPETHOI'O BUJa pabOThI 3aMOIHSIETCS [0 OMPEIECICHHBIM IIPaBUIIAM.

Jl1st nabopaTopHON paboThl TUTYJIBHBINA JTUCT O()OPMITSIETCS CIETYIOIINM 00pa3oMm.
B Bepxnem moinie 5ucTa yKa3blBalOT TMOJIHOE HAaWMEHOBAHHME Y4YEOHOTO 3aBEJCHHS U
kadeapsl, HA KOTOPOI BBHIMIOJIHATIACH JaHHAs padoTa.
B cpennem mnosne ykaspiBaeTcs BUA paOOThHI, B JAHHOM cilydae JlabopatopHasi pabora ¢
yKa3aHHEM Kypca, M0 KOTOpOMY OHa BBINIOJIHEHA, U HWXe ee Ha3BaHue. Hazpanue
nabopaTopHO# pabOThI MPUBOAMUTCS 0€3 CI0OBA TEMA U B KaBBIYKH HE 3aKIFOYACTCS.

Janee OGinxe K MpaBOMy Kparo TUTYJIBHOIO JIUCTA yKa3bIBalOT (DaMUIIMIO, MHUIMAIIBL,
KypC U TpyMIly y4allerocs, BBIIOJHUBIIET0 padoTy, a Takke (haMUIMIO, WHULIHAIbI,
YUEHYIO CTEIeHb U JOJKHOCTh IPETo1aBaTesl, IPUHIBIIETO padboTy.

B HmKHEM TOJIe JTUCTa YKa3bIBAC€TCSl MECTO BBITIOJHEHHS pa0OTHI M TOJl €€ HalMCAHUS
(6e3 cioBa rox).

Lear pabdoThl JODKHA OTpakaTh TEMy JIA0OpaTOPHOM paboOThI, a TaKXKe
KOHKPETHBIE 3a/1aud, MOCTABJICHHBIC CTYJIEHTY Ha IMEpPUOJ BbINOJHEHHUS paboThl. [lo
o0beMy 11e7h paboThl B 3aBHCHMOCTH OT CJIOXHOCTH M MHOTO033JIadHOCTH PaOOTHI
COCTaBJISIET OT HECKOJIBKHUX CTPOK /10 0,5 cTpaHUIIBI.

KpaTtkue TeoperHyeckne cBedeHHsi. B 3ToMm pasjene wuszmaraercs KpaTkKoe

TEOpPETUYECKOE ONHMCAHUE M3y4yaeMoro B paldoTe sIBIEHHs WM IMpoliecca, MPUBOIATCS
TaK)Ke HEOOXOAMMBIE pacYeTHBIE (POPMYIIBI.
Martepuan pa3zena He JOJDKEH KOMMUPOBATh COAEPKAHUE METOIMYECKOro ocoous Miu
yuyeOHMKa IO JaHHOM TeMe, a OTPAaHMYMBAETCS HU3JI0KEHHEM OCHOBHBIX IOHSATHH U
3aKOHOB, PacyeTHbIX (QopMmys, TaOmui, TpeOyromuxcs A AainbHeimeld o0paboTKu
MOJyYEHHBIX SKCTIEPUMEHTAIBHBIX PE3YJIbTATOB.

O06beM nuTepatypHoro 0630pa He JOHKEH MPEeBhIIIaTh 1/3 4acTH BCero oT4era.
Onucanue YKCNEPUMEHTAJIbHON YCTAHOBKH M METOIMKH IKCIIEPHMEHTA.
B nmanHOM pasnmene MNPUBOAUTCS CXeMa JKCIICPUMEHTAIbHOM YCTAaHOBKH C
OTMCAaHUEM €€ pabdoThl U MOJAPOOHO U3JIaracTCs METOJMKA MPOBEIACHUS SKCIICPUMEHTA,
MIPOIIECC TOIYUYEHHUS JAHHBIX U CIIOCO0 X 00pabOTKH.

Ecnu ucnonb3ytoTes cTaHIapTHbIE MaKeThl KOMIBIOTEPHBIX MPpOrpaMM Jyisi 00paboTKU
HKCIIEPUMEHTAIBHBIX PE3yJbTAaTOB, TO HEOOXOJMMO OOOCHOBATh BO3MOXKHOCTh H
1EJ1eCO00pa3HOCTh UX MPUMEHEHHS, a TaKkKe MOAPOOHOCTH 0O0pabOTKM JAaHHBIX C UX
OMOMUIBIO.

Jnsa naGopaTopHbIX pabOT, CBS3aHHBIX C KOMIBIOTEPHBIM  MOJEIUPOBAHUEM
¢usznyeckux SBICHWIA M MPOLIECCOB, HEOOXOAUMO B OTOM pas3felie OMucarh
MAaTeMaTU4YECKY0 MOJEIb M KOMIIBIOTEPHBIE ITPOTPAMMBbl, MOJCIUPYIOLIUE ITAHHBIC
SIBJICHHSL.

JKCIepruMeHTaIbHbIE Pe3yJabTaThl.

B sTOM pasgene npuBOAATCS HENMOCPEACTBEHHO PE3YJbTAThI, MOJYYEHHBIE B XOJE
npoBefeHUsT  Ja00OpaTOpHBIX  paldOT: OKCIEPUMEHTAIbHO WJIM B  pe3yJbTaTe
KOMIBIOTEPHOTO MOJICIUPOBAHUS OTpPEACTCHHBIC 3HAUEHUS BEIUYMH, TpaduKw,
TabnmuIel, AnarpaMmbl. O0s3aTeTbHO HEOOXOIUMO OIICHUTD MOTPEITHOCTH U3MEPEHUI.

AHaJIu3 pe3yJIibTaTOB PadoTHhI.
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Paznen otdyera MOMKEH cOAEpKaTh MOAPOOHBIA aHAINM3 MOJYUYEHHBIX PE3YyJbTATOB,
UHTEPIIPETALUIO ATUX PE3YJIHTATOB HA OCHOBE (PU3UUECKUX 3aKOHOB.
CrenyeT cpaBHUTH MOJYYEHHBIE PE3YJIbTATHI C U3BECTHBIMU JIUTEPATYPHBIMU TAaHHBIMH,
o0CyIUTh WX COOTBETCTBHE CYIIECTBYIOIIUM TEOPETUYECKUM MonensiM. Eciu
00OHapy>KEHO HECOOTBETCTBHUE TOJYUYCHHBIX PE3YJIBTATOB U TEOPETHUYECKUX PACUECTOB
WIH JUTEPATYPHBIX JTaHHBIX, HEOOXOAUMO OOCYIUTh BO3MOXHBIC MPUYUHBI ATUX
HECOOTBETCTBUH.

BbiBoabl. B BBIBOJAax KpaTKO U3JAraroTCs pe3yiabTaThl paOOThI: MOJyYEHHBIE
OKCIIEPUMEHTAIbHO WU TEOPETUYECKH 3HA4eHHS (PU3NYECKUX BEIWYUH, WX
3aBHUCHMOCTH OT YCIIOBHUH OJKCIIEPUMEHTAa WM BBIOPAHHOW pacuyeTHOW MOJIENH,
YKa3bIBAETCSI WX COOTBETCTBHE WM HECOOTBETCTBHE (U3UYECKUM 3aKOHAM U
TEOPETUYECKUM MOJEISIM, BO3MOKHBIE IIPUYNHBI HECOOTBETCTBUSL.

Otyer mo nmabopaTopHoi paboTe odopmisieTcs Ha Mucyel Oymare CTaHAapTHOTO
¢dopmara A4 Ha OHOIN CTOPOHE JINCTA, KOTOPBIC CUIMBAIOTCS B CKOPOCIIMBATENE WIIH
HEePeIIeTaloTCA.

Jlomyckaetcst ohopMIIeHHE OTYETa M0 JJAOopaTOpHOU paboTe TOIBKO B 3JIEKTPOHHOM
Buze cpencreamu Microsoft Office: TekcT BrIpaBHUBATH MO MIHUPHUHE, MEXKYCTPOUYHBIMH
uHTepBa -noyropa, mpudrt —Times New Roman (14 nt.), mapaMeTpsl MoJiei — HIKHEe
u BepxHee — 20 MM, teBoe — 30, a mpaBoe —10 MM, a orctym ab3ama — 1,25 cm.

IloaroroBka k NMPaAKTUYIECCKOMY 3aHATHUIO

MeToanvyeckue peKOMEH Iallu 110 MOJArOTOBKE K MPAKTUYECKUM 3aHSITUAM

[loaroroBka K MPAKTHYECKOMY 3aHATHUIO BKJIKOYAECT CHEAYIOIIAE SJIEMEHTHI
CaMOCTOSITEJIBHOM  JIESTEIbHOCTU: YETKOE MNPEACTAaBICHUE UEIM U 3aJad  €ro
MIPOBEICHUS;,  BBIJACICHUE  HABBIKOB  YMCTBEHHOM, AaHAJIMTUYECKOW, HAYYHOU
NEeSTETHPHOCTH, KOTOPBIC CTAHYT PE3YIHTATOM MPEACTOSIISH PaOOTHI.

BBIpa6OTKa HaBBIKOB OCYHICCTBIIACTCS C ITOMOIIBIO ITOJTYUCHHA HOBOH I/IH(i)OpMaI_[I/II/I
00 HU3ydacMbIX IIpoHecCax M C IIOMOHIIbIO 3HAHUA O TOM, B KaKol CTEIIeHH B JaHHOC
BpCMs CTYACHT BJIAACCT MCTOAAMH HCCHeﬂOBaTCHBCKOﬁ ACATCIIBHOCTHU, KOTOPBIMH OH
CTAaHCT ITOJIB30BATHCS HA IMTPAKTUYICCKOM 3aHATHH.

CnenoBaTellbHO, paboTa Ha MPAKTUYCCKOM 3aHSATHHM HANpaBjCHa HE TOJBKO Ha
MO3HAHKWE CTYJACHTOM KOHKPETHBIX SBJICHHWH BHEIIHET0 MHpPa, HO W Ha H3MCHCHHUE
camMoro ceos.

Bropoii pe3ynbTaT OdeHb Ba)K€H, MOCKOJIBKY OH oOecmednBaeT (popMHpOBaHHE
TaKUX OOIIEKYJIbTYPHBIX KOMIETECHIIMH, KaK CIIOCOOHOCTh K CaMOOpPraHU3alluu WU
camMo00pa3oBaHuIO, CHOCOOHOCTh HCIIONIB30BaTh METONBI cOopa, 00paboTKu U
UHTEPIPETAlMd  KOMIUIEKCHOM WHGOpMaluu JUIsl  pElIeHUs OpraHu3allOHHO-
yIpaBJICHYECKUX 3a7ad, B TOM YHUCIIe HAXOISIIMXCS 3a MpeJesiaMu HeTOCPEICTBEHHOM
cdepbl IeATENbHOCTH CTYJEHTA. TPOIIECCOB U SBJICHUI, BBIJCIAIOT OCHOBHBIE CIIOCOOBI
JI0Ka3aTeNIbCTBAa aBTOPAMU HAYYHBIX PaOOT IIECHHOCTH TOTO, YeM OHU 3aHUMAIOTCA.
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B xome caMoro mnpakTU4YeCKOro 3aHATUSA CTYAEHThl CHadala IPEICTaBISIIOT
HaliIecHHbIE MU BapUaHTHl (POPMYIHPOBKU aKTYaJIbHOCTH HCCIIEIAOBaHUSA, 00CYKIAIOT
uX 1 000CHOBBIBAIOT CBO€ MHEHHUE O HAWIYUIIIeM BapuaHTE.

OO0BEM 3a1aHM paccYUTaH MaKCUMAJIBLHO Ha 1-2 yaca B HEACIIO.
IMoaroroBKa K TeCTOBOMY KOHTPOJIIO

OCHOBHOE IOCTOMHCTBO TE€CTOBOM (hOPMBI KOHTPOJISI — 3TO MPOCTOTA U CKOPOCTh, €
KOTOPOU OCYIIECTBIIACTCS TIEpBasi OllEHKa YPOBHS OOYyYEHHOCTH MO KOHKPETHOW TeMe,
MO3BOJIAIONIAS, K TOMY €, PEATbHO OLEHUTh TOTOBHOCTh K MTOTOBOMY KOHTPOJIO B
UHBIX opMax H, B cIydae HEOOXOAUMOCTH, OTKOPPEKTUPOBATH T€ WIM MHBIE SJIEMEHTHI
TEMBI.

[ToaroroBka K TECTUPOBAHUIO
1. Yrounute 06bem maTepuana (OTAeNbHAS TeMa, P TeM, pas3zien Kypca, 00beM BCETO
Kypca), T0 KOTOPOMY ITPOBOJIUTCS TECTUPOBAHUE.
2. Ilpoutute MaTepuaibl JEKUUNA, y4eOHBIX TOCOOUH.
3. OOpaTtute BHHUMaHME Ha XapakTep 3aJaHH, MpeUlaraéMblX Ha MPAKTHYECKUX
3aHATHUSAX.
4. CocTaBbTe JOTMYECKYI0 KapTUHY MaTepHalia, BBIHOCUMOIO Ha TECTHUPOBAaHUE (IS
IPOJYKTUBHON pabOThl MO MOJArOTOBKE K TECTUPOBAHUIO HEOOXOIMMO IPEACTaBIATH
BECh IMOATOTOBJIICHHBIM MaTepHall KaKk CHUCTEMY, IOHUMaTh 3aKOHOMEPHOCTH,
B3aMMOCBSI3H B paMKaX 3TOM CUCTEMBI).

IToaroroBka K 3a4eTy

3auer ABISETCS TPATAUIMOHHOU (HOPMOM MPOBEPKU 3HAHUM, YMEHUMN, KOMIIETEHIIHH,
c(hOPMHUPOBAHHBIX Y CTYACHTOB B IMPOILIECCE OCBOCHMS BCETO COJEP)KAHUS M3ydaeMOM
quciuIuiMHbl.  OOBIUHBIA  3aUeT OTJIMYaeTCs OT HJK3aMEeHAa TOJbKO TEM, 4YTO
npenojaBarenb He nuddepeHupyeT 0amibl, KOTOPhIE OH BHICTABISET MO €T0 UTOraM.

CamocrosiTenbHass TOATOTOBKA K 3a4€Ty JIOJKHA OCYIIECTBIATHCA B TEUEHUE BCErO
CEMECTpPA, a HE 3a HECKOJIBKO JTHEU 10 €ro NMPOBEICHMUS.

[ToaroroBka BKJIOUAET clieayromue AercTBUs. lIpexae Bcero HyKHO NEpeYUTaTh
BCE JIEKUMH, a TAK)KE Marepualbl, KOTOPblE TOTOBWIHChH K CEMHUHAPCKUM H
MPAaKTUYECKUM 3aHATHSIM B TEUYEHUE CEMECTpa. 3aTeM HaJ0 COOTHECTH ITY
uHboOpMaIIMI0O C BOMpPOCaMHU, KOTOpbIe JaHbl K 3adery. Eciam wuHbopmammu
HEJJOCTATOYHO, OTBETHl HAXOJAT B TMPEIJIOKEHHOW TMPENnoJaBaTesieM JIMTepaType.
Pexkomennyercss nenath KpaTkhe 3anucu. Peub uAET HE O IImaprajike, a o
(GbopMHpPOBAaHMK B CO3HAHMHM YETKOM JIOTMUYECKOW CXeMbl OTBeTa Ha Bompoc. Hakanyne
3a4yera HEOOXOJAMMO TOBTOPUTH OTBETHI, HE 3arfisipiBas B 3amucud. Bpems Ha
MOATOTOBKY K 3a4€Ty [0 HOpMAaTUBaM YHUBEPCHUTETA COCTABISIET HE MEHEE 4 4acoB.
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11. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIl, HCIIOJIb3YEeMbIX NPHU
OCYIIeCTBJIEHHMH 00Pa30BaTEJIbHOI0 MPOoIecca Mo JUCHUILINHE (MOYJII0)
(BKJIIOYAsl MepevYeHb MPOrPAMMHOI0 odecnevyeHuss U HHPOPMAIMOHHBIX

CIIPABOYHBIX cHCTeM (IIPH HEOOXOAMMOCTH)

NudopmaninoHHble TEXHOIOTUN IPUMEHSIOTCS B CIEIYIOIINUX HAMPABICHUAX:
opopMIIeHHE THCBMEHHBIX pabOT BBINOJIHAETCS C HCHOJB30BAHUEM TEKCTOBOTO
penakropa;

JIEMOHCTpAIUA KOMIIBIOTEPHBIX MaTepUanoB C HCHOJIb30BAHUEM MYJIbTUMEIUUHBIX
TEXHOJIOTHUI;

UCIOJIb30BaHNE MH(POPMAIIMOHHO-CIIPABOYHOTO 00ECIEUeHHsI, TAKOTO KaK: IPaBOBbIE
cupaBouHble cuctembl (KoncynmpTanT+ u 1p.), OHJIaliH CJOBapu, CHPABOYHUKHU
(I'pamora.py, Uatyut.py, Bukunenus u ap.), HaydHbI€ MyOJIUKAIIHH.

UCIOJIb30BaHUE CHEIMAIN3UPOBAHHBIX CIIPABOYHBIX CUCTEM (3JIEKTPOHHBIX Y4EOHUKOB,
CIPAaBOYHHMKOB, KOJUIEKIUH WUIIOCTpauuid u  (orousoOpakenudt, (HoTroOaHKOB,
po(ecCHOHATBHBIX COLUANBHBIX CETEH U Ip.).

OpenOftice Ccepuika: http://www.openoffice.org/ru/

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

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

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

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

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

be Reader Ccrinka: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.htmlnomno

Gimp (rpaduueckuii penakrop) Cebuika: https://www.gimp.org/

ImageMagick (rpadmueckmii penaaxTop) Ccpuka:
https://imagemagick.org/script/index.php

VirtualBox Ccpinka: https://www.virtualbox.org/

Adobe Reader Ccpuika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
Oneparnmonnas cuctema Windows 8.1 Jlunen3ronHas Bepcus o gorosopy Ned71\1 ot
11.12.2014 1.

DneKTpoHHO-0MbIoTeYHast cuctema bubnuoxommiuekTaTop

HammonanbHa snekTpoHHas 6ubnuoTeka - denepaibHOE TOCYIaPCTBEHHOE OIOKETHOE
yupexaenue «Poccuiickas rocynapcrseHHas oudianorexkay (PI'BY «PI'by)

Penaxuus basel nannbix «IIOJITIPE]] CripaBouHUKNY

DnekTpoHHOo-0nbmoTeuHas cucrema «JIAHDb

12. Onucanue MaTepuaJIbHO-TeXHUYECKOH 0a3bl, He00X0AUMO 1151
OCYILIEeCTBJIEHUSI 00PAa30BaTEJIBLHOIO NMPoIecca Mo AUCHUIIINHE (MOIYJII0)

-Jlns  mpoBedaeHWS — JIEKIIMOHHBIX M NPAKTHYECKUX  3aHATUM  HeoOxoamma
CTIeIMAIU3UPOBaHHAs  ayauTopusi — Jabopatopuss "OCHOBBI THIAPABIUKH H
MMHEBMATUKKU'", OCHAIllCHHAasT WHTEPAKTUBHOM JIOCKOM, B KOTOpPOM Ha CTEHAaX
pa3MeleHbl He00X0IUMbIE HATJISAHBIEC TOCOOUSI.
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-JInst mpoBeneHus 1abopaTOPHBIX 3aHATHI HEOOXOAUMBI CIEAYIOIINE MAaTEPUAIBL:
-T€PMO3JIEKTPUUECKUE TIaphl,

-yCTaHOBKa Ul U3MEPEHUSI CKOPOCTH, 0OBEMHOTO M MAaCCOBOT'0 pacxo/ia Bo3Iyxa
-yCTaHOBKa JUIsl OIPECIICHUS TEIIOTHI AUCCUTIAIIIH

-yCTaHOBKA ISl ONpeAesIeHNs n300apHOM TEIJIOEMKOCTH BO3AyXa

-yCTaHOBKA sl OTIpeesieHns Kod(ppuimenTa TeriooT1aquu.

13. OcoGenHocTH oOpraHu3anuu OO0y4YeHUs] MO JUCHUIJIMHE O0YyYAlOIIUXCHA U3
YK CJIa MHBAJIU/I0B M JIMI ¢ OTPAHUYCHHBIMH BO3MOKHOCTSAMHU 310poBbi (OB3)

[Tpu HEOOXOAMMOCTH B 00pa30BaTENbHOM IPOLIECCE MPUMEHSIOTCS CIIEAYIOLIUe
METOJbl M TEXHOJOTHHU, OOJIerdyaronue BOCHPUSATHE HHPOPMAUU OO0yUaAIOIIUMHUCS
nHBanuaaMu U gunamu ¢ OB3:

- CO3/JaHME TEKCTOBOM BEPCUH JIFOOOTO0 HETEKCTOBOTO KOHTEHTA JIJISl €T0 BO3MOYKHOTO
npeoOpazoBaHusl B aJIbTEPHATUBHBIE (POPMBI, yIOOHBIE ISl pa3JIMUHBIX MOJb30BATENCH;

- CO3/IaHME KOHTEHTA, KOTOPBIM MOKHO TIPEJICTABUTH B PA3IMYHBIX BUIaX 0€3 MOTePh
JAHHBIX WU CTPYKTYpPHI, MPEAYCMOTPETh BO3MOKHOCTh MAacIITaOMPOBAaHUSA TEKCTa U
n300pakeHnii 6e3 MoTepH KauecTna;

- CO3/JaHME BO3MOXKHOCTH /7151 O0Y4aroNIMXCsl BOCIIPUHUMATD OHY U Ty ke UHpOp-
MAaIMI0 U3 Pa3HBIX MCTOYHUKOB — HAMpPUMEP, TaK, YTOOBI JIMIA C HAPYIICHHEM CITyXa
NoJTy4yayd HHGOPMAITUIO BU3YAIbHO, C HAPYIICHUEM 3PEHHSI — ayHalIbHO;

- IPUMEHEHNE POTPAMMHBIX CPEACTB, 00ECIEUYNBAIOIINX BO3MOXKHOCTH OCBOEHUS
HaBBIKOB M YMEHHM, POPMHUPYEMbIX TUCIUILUIMHOM, 3a CUET albTePHATUBHBIX CIIOCOO0B,
B TOM YHCJI€ BUPTYAJIbHBIX J1a00paTOpUil ¥ CUMYJIALIMOHHBIX TEXHOJIOTUH;

- IPUMEHEHNE NUCTAHIIMOHHBIX O0pPa30BaTEIbHBIX TEXHOJOTHH ISl Mepenadyu
YECKUX 3aHSATHH, BBICTYIUIGHHS C JOKJIAJaMH W 3allUTOW BBITIOJHEHHBIX paldorT,
NPOBEJICHUE TPCHUHIOB, OPTraHU3aI[MH KOJUICKTHBHOW paOOTHI;

- MPUMECHEHNE NUCTAHIIMOHHBIX OO0pa30BaTENbHBIX TEXHOJOTHHA JUI OpraHU3aIiH
TEKYILEro U MPOMEXYTOYHOTO KOHTPOJIS;

- YBEJIMYCHHE MTPOJOIDKUTEIHFHOCTH CIa4l 00YYarOIIMMCS HHBAIHIOM WM JIHIIOM C
OB3 ¢opM mnpomMexyTOUHOW aTTeCTalldd 110 OTHONIEHWIO K YCTaHOBJIECHHOW
IPOAODKUTEIHHOCTH UX CIaud: 3a4eT M HK3aMEH, MPOBOJMMBIN B MUCbMEHHOU (opMme,
— He 6onee yem Ha 90 MUH., TPOBOAMMBIN B yCTHOH (hopme — He Oonee yem Ha 20 MuH.,
— MPOJIOJDKUTENIHOCTH BBICTYIUICHUSI 00YYarOMIerocs MpH 3alliuTe KypcoBOM pabOThI —
He Oosiee ueM Ha 15 MuH.

14. Buasbl 3aHATHI, IPOBOAUMBIX B (POpMe NPAKTHYECKOI MOAT0TOBKH

(He NPelyCMOTPEHO NMPH H3YdEHHH UCLUIUTHHBI)

29



IIpunoxenue 1
Tema 1. Beenenue B iucuuimiinHy. OCHOBHbIEC MOHATHS M ONIPeEAeJICHUS.

1. TemnoTexHHKa — 3TO HayKa, KOTOpas M3y4aeT TEIUIOBBIE SIBICHUS,
IIPOUCXOJAIIME B TelaX, HE CBI3bIBas UX C MOJIEKYJISIPHBIM
CTPOEHHEM BELLECTBA.

2. TemnmorexHuka — 3T0 pazzaen (U3MKHM, W3ydaromMid Haubolee
o011re cBOCTBa MAKPOCKOIMYECKUX CUCTEM U CIIOCOOBI Mepeaun
U TpeBpalIeHUs] PHEPTHMU B TaKUX CHUCTEMax OT 0OoJjiee HarpeThixX
4acTeil K MEHEEe HarpeThIM 4acTsIM, OCYLIECTBISIEMOMY Xa0TUYECKU

1. laTe onpenenenue JBUKYIIUMECS 4acTULaMU (MOJIEKYJIaMU, aTOMaMHU, 3JIEKTPOHAMH)

TennorexHuke B ITPOLIECCE UX TEIIOBOT'O BUKEHHUSI.

3. TemnorexHuka — Hayka, KOTOpas H3y4aeT METOAbl IOJTY4YECHMS,
npeoOpa3oBaHus, Mepetayd U HCIIOJIb30BAaHMs TEIUIOTHI, a TaKkXkKe
MPUHLMIIBI JEHCTBUS U KOHCTPYKTUBHBIE OCOOEHHOCTU TEILJIOBBIX
MalI}H, alllapaToB U YCTPONCTB.

4. TemmorexHuka — HayKa, U3ydarollas MpeoOpa3oBaHUE TEIIOTHI B
Jpyrue BHUJIbI SHEPTUHU, TJIABHBIM O00pa3oM B MEXaHHUYECKYIO U B
3IEKTPUYECKYIO.

1. Temmora — 3TO 4YacTh IIOJHOM BSHEPrUA TEPMOAMHAMHYECKOM
CUCTEMBI, KOTOPast HE 3aBUCUT OT BbIOOpA CUCTEMBI OTCUETA.

2. Temmora — 53TO KUHETHMYECKas YacTb BHYTPEHHEH OHEPIrUu
BEILIECTBA, OIIpeAeIsieMasl UHTEHCUBHBIM XaOTUYECKUM JBUKEHUEM
MOJIEKYJI U aTOMOB, U3 KOTOPBIX 3TO BELIECTBO COCTOMT.

2. Yro Takoe Temiora 3. Temmora — »3T0 ¢u3Myeckas BeJIMUYMHA, ONpejaeseMas Kak
KOJIMYECTBO JHEPrMH, KOTOPOE HEOOXOAMMO MOJBECTH K Temy,
9TOOBI €r0 TEMIIEpaTypa Bo3pocia Ha ofuH KenbBUH.

4. Temmora — »3T0 ¢u3MYecKkass BeNUYMHA, XapaKTepHU3YIoLlas
TEPMOJMHAMUYECKYI0 CUCTEMY M KOJWYECTBEHHO BBIPAKAOIIAS
MHTYUTUBHOE NIOHATHE O PA3JIMYHON CTEIIEHN HarpeTOCTH TEl.

1. DHeprusi — 3TO CKajsipHass (U3UYECKas BEIMYMHA, SBIISIONIASCS
€IMHON Mepoil pa3nuYHbIX (OpPM IBHKEHHS U B3aHUMOJCHCTBHS
MaTepuu, MEpoM Tepexo/a IBUKEHUS MaTepuu U3 OJHHX (HopMm B
JIpyrue.

2. DHeprust — 3TO KOJIMYECTBEHHAs! XapaKTepUCTUKa B3aUMOJACHCTBUS
MEXIy TEPMOJIMHAMMYECKON CHCTEMOM M OKpY>KArOUIEH Cpenow,

3. Uto Takoe sHeprus HE CBSI3aHHOTO C TIEPEHOCOM BEIIECTBA.

3. DHeprus — 3TO OJHO W3 OCHOBHBIX IOHATHI COBPEMEHHOM HAyKH,
oOImui TEPMHUH, OMPENEIAIONNNA COOTHOIIEHHWE MPOCTPAHCTBA-
BPEMEHHU U XapaKTEPUCTUUECKUX MOHATUN TBUKEHUSI MAaTEPUU.

4. Dueprus — 970 ¢uiocodckas KaTeropusi, OMpeIeSIoIIas
BO3MOXHOCTb M KOJMYECTBEHHBIE  MapaMeTpbl  TEIIOBOIO
B3aUMOJICVICTBUSI MATEPUAJIbHBIX CUCTEM.

1. Temmeparypa - 5T0 (usnueckas BeTWUYMHA, XapaKTEPHUIYIOIIAs
COCTOSIHHEC TCPMOJUHAMHUYCCKOI'0 paBHOBECHUA MaKpOCKOHquCKOﬁ
CUCTEMBI.

4. Yto Takoe TemnepaTypa

2. Temmeparypa - »3T0 ¢u3nyeckas BeIUYHHA, ONPEACIISIONIas

Pa3iiniuc B KOJUYCCTBEC TCIJIOTHI, HGO6XOI[I/IMOG AJIs1 Harpesa Ir

BellecTBa Ha 1 rpagyc.




TemnepaTypa — 3TO Mepa cpaBHEHHsI HATPETOCTH BEILECTBA.
Temnepatypa - 3TO0 Qu3nMyeckas BEIUYMHA, XapaKTepU3YIOLIas
BHYTPEHHIOIO SHEPTHIO CUCTEMBI.

5. HyneBoe Hauayio
TEPMOJAMHAMUKH

Jns  npuBeneHMS  M30JIMPOBAHHOM  CUCTEMBI B COCTOSIHHE
paBHOBECHs] HEOOXOIMMO 00€CHEeUnTh MOJBOJ TEIUIOTHI K MEHee
HarpeToil 4actu B 0ObeMe pa3HUIbl TEMIEPATyp MEXIY 4YacTSIMHU
CHUCTEMBI.

W3onupoBanHas CUCTEMAa HAXOAUTCA B COCTOSHMM PaBHOBECHS
TOTZJa W TOJBKO TOIJA, KOIZla HE HPOMCXOOUT IOTPeOIeHUS
SHEPIUU OT BHEIIHETO0 HCTOYHUKA.

Ecaim  wm3onupoBaHHass CcUCTEMa HAXOIUTCA B COCTOSIHHE
PaBHOBECHS, TO SHTPOIIUS CHCTEMbI HE U3MEHSETCS WK yObIBAET.
JIroboe  MaKpOCKOIIMYECKOE TEelNO0 MWIM CUCTeMa Tel IpHU
HEHU3MEHHBIX BHEUIHUX YCJIOBHUAX CAMOIIPOM3BOJIBHO IEPEXOIUT B
TEPMOAMHAMHYECKOE PABHOBECHOE COCTOSIHUE, IIOCIE JOCTHKEHUS
KOTOPOT'0 BCE YaCTH CUCTEMBI UMEIOT OJIMHAKOBYIO TEMIIEPATYPY.

6. Yro Takoe
TepmonnHamuueckas cucreMa

TepMonuHaMuyeckass cucTeMa — O3TO E€OUHBIA OOBEKT, BCE
OCHOBHBIC qaCTu KOTOpOro XapPaKTCPUIYIOTCSA HaJIMYHUEM
OIPCACIICHHBIX yCTOfI‘II/IBBIX CBOMCTB U IMPU3HAKOB, IIPpHX 3TOM BCC
qacTu O6”I)€KTa MCXAaHUYCCKH CBA3aHbI MCKIY co00OM M HMEIOT
OJIHOPO/IHOE TEMIIEpaTypHOE MOJIE.

TepMoanHaMuyeckasi CUCTEMa — 3TO COBOKYMTHOCTh MaTEpUaIbHBIX
O00BEKTOB, TEPMOJAMHAMUYECKU OJHOPOIHO B3aUMOJCHCTBYIOIINX
C OKpy’Karolled cpeiod, YTO MO3BOJSET BBLACIUTh HX E€IUHOE
LeIoe.

TepMmoanHaMHuueckasi CUCTEMA — 3TO COBOKYITHOCTh MaT€pUaIIbHbIX
TCJI, HAXOAAIIUXCA B MEXaHUYCCKOM U TCIIJIOBOM B33PIMOI[€I>1CTBI/II/I
JIpyr C APYroM M OKPYXKAloLIEeW Cpeaoi, XapaKTEepU3YHOLIHXCS
COUCTAaHHUEM OIIPCACICHHBIX yCTOI71‘~IPIBI:IX CBOICTB U IMPU3HAKOB,
IIO3BOJIAIOIIUX BBIACIUTH UX KaK €IMHOC IICJIOC.
TepMmoanHaMHuueckasi CUCTEMA — 3TO COBOKYITHOCTh MaTepUaIIbHbIX
OOBEKTOB  CBSI3aHHBIX JPYr C JPYIOM  MEXaHUYEeCKH H
HaXOJSIIMXCS B CTAOMIBHOM COCTOSHHUHM TEPMOJAMHAMUYECKOTO
B3aMMOJCICTBUS IO OTHOILUEHHWU K OKpYXKaloleh cpele CKOJIb
YTOAHO J0JT0€ BpeMs.

7. Ut0 Takoe MOJIyOTKpbITas
TEPMOJMHAMHUYECKAs CUCTEMA.

[MosyoTKkpbITas TepMOJMHAMHUYECKAs CHUCTEMa — 3TO CHCTEMa,
KoTOpas 00OMeHHUBaeTCs C APYTruMHu CUCTEMAaMHU WA TeHHOTOﬁ, NI
paboToii.

[ToxyoTKkpbITas TepMOAWHAMHUYECKAs CUCTEMa — O3TO CHUCTEMa,

KOTOpass OOMEHHUBAeTCs C OKpYKalolled Cpeqod WM TEeIUIOTOH,
WM paboTOM.

[lonmyoTkpbiTass TepMOJIMHAMHMYECKasi CHCTEMa — 3TO CHCTEMa,
KOoTopasi 0OOMeHUBaeTcsi paboToH ¢ APYTUMHU CUCTEMaMH.
[TonyoTKphITass TepMOAMHAMHUYECKAs CHCTEMa — 3TO CHCTEMA,
KOTOpasi OOMEHHUBAETCS TETUIOTOM C OKPYKAIOIIEH Cpeoi.

8. Uto Takoe roMOreHHas
TePMOJUHAMHUYECKAsI CUCTEMA.

l'omoreHHass TepMOAMHAMHYECKass CUCTEMa — 3TO CHCTEMa,
uMeroIass BO BCEX CBOMX YacTsIX OJMHAKOBBIH COCTaB U
¢u3nveckue CBONCTBA.




l'omoreHHass TepMOAMHAMHYECKass CHUCTEMa — O3TO CHCTEMa,
OJTHOPOJHAsE CHCTEMa II0 COCTaBy M (PH3UYECKOMY CTPOCHHIO,
BHYTPHU KOTOPOM COepKaTCs MOBEPXHOCTH pa3zena.
l'oMorenHnass TepMoJMHAMUYECKass CHCTEMa — OTO CHCTEMA,
OJHOPOJHAs CHCTEMa IO COCTaBy M (PU3UYECKOMY CTPOCHHIO,
BHYTPHU KOTOPOU HET IOBEPXHOCTEH pazena.

l'omoreHHass TepMOJAMHAMHYECKAsh CHUCTeMa —
cocrosmas U3 OMHOPOJNHBIX dYacTedl (da3) c
pa3UYHBIMU  (PU3HMYECKUMH CBOWCTBAMH, OTACICHHBIX OJHA OT

Jpyroil BUAMMBIMU MIOBEPXHOCTSIMH pazjiena.

9TO CHCTEMA,
HECKOJIbKHX

9. Yo Takoe
TepMOI[I/IHaMI/I‘IGCKI/Ie
rapameTpbl COCTOSIHUSA.

Howpne

Bennuunsl, KOTOpBIE XapaKTePU3yIOT (PU3NIECKOE COCTOSTHHUE Tella
BenuunHbl, KOTOpbIE XapaKTEPU3YIOT TEIUIOBOE COCTOSIHUE TeJla
BenuunHbl, KOTOpbIE XapaKTEPU3YIOT IapaMeTphl HarpeBa Teja
BennuuHbl, KOTOphIE XapaKTEPU3YIOT CIIOCOOHOCTh OOMEHUBATHCS
TEIJIOM C IPYTMMU TeJaMH WIH 00BbEKTaMU.

10. 1. TepmoauHaMHUUYECKOE OTIPEICTICHUE TABICHHUS.
p) ma 1.12 2. OnpeneneHye yCKOPEHUs ABMKEHUS Tela.
p=—n——- 3. YpaBuenue Ban-nep-Baanbca.
3 2 4. TepMOAMHAMHYECKOE OIPEICIICHIE TEMIIEPATYPHI.
11. 1. VYpaBHeHHE COCTOSHUS.
2. YpaBHenue Menpeneena.
f ( P, V, T) — 0 3. YpaBHeHHE TEPMOJIUHAMUYICCKOTO PAaBHOBECHSI.
4. TepMoIMHAMUYECKOE YPaBHCHUE CUCTEMEI.
1. Koraa Bo Bcex Toukax oObeMa TEPMOJIUHAMUYECKON CHCTEMBI BCE
OJIHOMMEHHBIE TapaMeTphbl U (PU3NUYECKHe CBONCTBA PaBHBI MEXIY
co0oif W HE MOTyT UW3MEHHTbCS CaMOIPOU3BOIBLHO MPHU
HEU3MEHHOCTH OKPYXKAIOIIeil cpebl.
2. Korma Bo Bcex TOYkax 00beMa TEPMOJAMHAMHUYECKON CHCTEMBI BCE
napameTpsl U (PU3NIECKUEe CBOMCTBA OCTAIOTCS HEU3MECHHBIMH U HE
MOTYT HW3MEHHUTHCS CAMONPOU3BOJIBHO TIPU  HEU3MEHHOCTH

12. Yto Takoe PaBHOBEecHOE N
OKPYKaroIIen CpeIbl.

COCTOAHME CUCTCMBI 3. Korma Bo Bcex Toukax o0bemMa TEPMOAMHAMHUYECKON CHCTEMBI BCE
OJIHOMMEHHBIE TapaMeTphbl U (PU3NUYECKHe CBONCTBA PaBHBI MEXIY
co00# M PKBUBAJICHTHO M3MEHSIIOTCS MPU U3MEHEHHUU MapamMeTpoB
OKpY>KaroIlEu Cpeibl.

4. Korma Bo Bcex TOYKax 00beMa TEPMOJUHAMUYECKON CHCTEMBI BCE

napamMeTpsl U (PU3NUECKHe CBOWCTBA OCTAIOTCA HEM3MEHHBIMH U
OKBHUBAJICHTHO U3MCHAIOTCA TOJBKO IMPU H3MCHCHHUH ITapaMETPOB
OKpY>KaloIleH Cpeibl.

Tema 2. IlepBblii 3aK0H TEPMOJANHAMHUKH.

1. Yto Takoe «KOJIMYSCTBO
TCILJIOTHID)

1.

OuU3NYECKU SKBUBAJICHT pa3HOCTH TeMIIEpaTyp

OHpe)ICHHIOHII/Iﬁ CTCIICHb Harp€Ba OAHOI0 TCja IO OTHOHMICHUIO K

JIPyromy.
TeHJIOTa, H€06XOI[I/IM3.H JJIA HaneBaHI/IH HNJIX BBIACIIAOIIAsICA HpI/I

TE,

oxyaxaenuu 1 xr Bemecrsa Ha 1 K.
Mepa BHYTpEHHEH KUHETHYECKOM 4YacTH DJHEPrUU MOJEKYII,

KoTopass TpebyeTcs uis TapooOpa3oBaHMs, IUIABICHUS WU




BBIICIISICTCS TIPY KOHJCHCAIIMW, KPUCTAJUTH3AIMK, CrOpaHuu 1 Kr
BEIIECTBA.

4. KonuyecTBO TEIJIOTHI — 3TO YacTh TEIJIOThI, KOTOPYIO MOXHO
0CBOOO/IUTH M TMPEBPATUTH B JIPYTUE BUABI SJHEPTUU NPU HATUUUU
Pa3HOCTH TEMIIEpATYP.
1. CoBOKYMHOCTh KHHETHYECKOH ¥  IOTEHIHUAIBLHOH OSHEPrUH
MOJIEKYIL.
2. Uto Takoe BHYTpeHHss 2. COBOKYITHOCTh TOTCHIIMAJIBHOW M  KOJICOATEIhbHOW ASHEPTUH
SHEprus Tesa MOJICKYIL.
3. BuyrpusgepHas 9SHeprusi  B3aUMOJCHCTBUS  MEXAY  SIpPOM
MOJIEKYJIbI M 3JIEKTPOHAMHU.
4. CoBOKYIHOCTb BCEX BUJOB SHEPIUH.
3. 1. OmnpeneneHue  KOJIMYECTBA  TEIJIOTHI  OTHOCHUTEIBHO K
BBHITIOJTHEHHOH padoTe.
dQ —dA 2. BuyTpeHHss SHEPTUs OTKPBITOM TEPMOJMHAMUYECKON CUCTEMBI.
3. YpaBHEHHUE COCTOSIHHSI UJICAIBHOTO Ta3a.
4. XapaKTepuCTHUECKOE YpaBHEHHE MJICATbHOIO raza AJsi OTKPBITOM
TEPMOJIMHAMHYECKON CHCTEMBI.
4, 1. IlpupamieHue BHEUIHEW SHEPruu MpU [EPEBOJE CHUCTEMBI U3
OJIHOTO COCTOSIHUSI B JIPYTO€.
AU =U, - U, 2. TlpupaieHue MOTHOW YHEPTHH MPH MEPEXOAe CUCTEMBI M3 OJTHOTO
COCTOSIHUS B IPYTOE.
3. IlpupaimieHue BHYTpEHHEH SHEPruu MpH MEpPexXojie CUCTEMBbI M3
OJIHOTO COCTOSIHUSI B IPYTO€.
4. TlpupameHue NOJBEIEHHONW SHEPrMU IMPH MEpPexojie CUCTEMBI U3
OJIHOTO COCTOSIHUSI B JIPYTO€.
5. 1. Omnpenenenuie 1-oro 3akoHa TEPMOAMHAMUKHI
2. OmpeneneHue 2-0ro 3aKOHA TEPMOIMHAMUKA
Q=(U,-Up+L 3. Omnpenenenue suepruu [ m66ca
4. OrmpeneneHue SHTAIbIUH
6. 1. Onpenenenue 1-oro 3aKoHa TEPMOAMHAMUKY IS €IMHULIBI MACChI
BELIECTBA
Q/m = (u;—uy) +1 2. Ompenenenne 2-0ro 3aK0Ha TEPMOJMHAMUKH IS €IUHUIBI MACChI
BelIeCcTBa
3. Ompenenenue 3ueprun ['mOOCa sl €TUHUIIBI MACCHI BEIIECTBA
4. OrmpeneneHue SHTATBINH IS €IMHUIBI MacChl BEIIECTBA
7. 1. Maremaruyeckas popMma 3anucu 1-oro 3aKoHa TEPMOAMHAMUKU
2. MaremaTtnueckas popma 3arucH 2-0ro 3aK0OHa TepMOTUHAMUKH
dH + VdP 3. Maremaruueckas ¢popma 3anucu suepruu ['ndoca
4. Maremarudeckas popma 3aliCH SHTATIBITHH
8. 1. 1uddepennmpoBanHas TEMIOEMKOCTh BEILIECTBA
2. cTuHHAs TEIUIOEMKOCTh BEIECTBA
c= dQ /dT 3. [IpenenpHass MAaKCUMaJTbHAS TETUIOEMKOCTh BEIIECTBA
4. YcnoBHas pacyeTHas TEIJI0EMKOCTh BEIECTBa
9. 1. MaTtematuueckasi popMyIHpPOBKa 2-0T0 3aKOHA TEPMOJUHAMUKH.
2. Maremarnueckas ¢dbopmynupoBka HYJIEBOTO Hayaja
AQ = AU + 4A TEPMOJMHAMUKH

[98)

. YpaBHeHue paboTHI Ta3a.




. Maremarnueckast popMynupoBka 1-oro 3akoHa TEpMOJUHAMUKH.
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10. 1. Onpenenenue 2-oro 3aK0Ha TEPMOJAUHAMUKH.
2. Onpenenenuie kodhduirenTa Termionepeaayn
dQ/dT 3. OnpeneneHue TemI0eMKOCTH Tea
4. OnpeneneHue KOJIMYECTBA MEPeIaBaeMOro Teria
11. 1. YpaBuenue [Ipanats.
2. YpaBuenue Kianeitpona
¢-ce=R 3. YpaBHenue Maiiepa
4. YpaBuenue JlanbToHa
12. 1. IToka3zarenb paBHOBECHOCTH TEPMOJMHAMUYECKOIO MIpoIiecca.
2. Iloka3arenb U30KJIMHBI
Co/Cy 3. Iloka3zarenp annadaTsl
4. IToka3zaresb U30TEPMBbI
13. 1. YpaBuenue boinsa-Mapuorra u ['eit-JIroccaxa.
2. YpaBuenue Knaneiipona-MeHnaeneeBa
Pvo=R,Tu 3. YpaBuenue Maiiepa-JlaBans
4. Ypasuenue [lansrona-Ilpanaris
14. 1. IpaBuiio [panaris.
2. 3akon Knaneiipona-MenzeneeBa
P=3% P 3. 3akon Maiiepa
4

. 3akoH JlanbTOHA

Tema 3. Bropoii 3aK0OH TepMOAHUHAMHUKH.

1.

Q-0 =A

1. 1-i 3aK0oH TepMOAMHAMUKH

2. 2-i1 3aKOH TepMOJIUHAMUKHU

3. 3axoH coxpaHeHUs sHepruu I'uboca
4. OCHOBHOH 3aKOH TEPMOJAUHAMUKH

Ph 4 //,//‘l;
1

J

2. 0 . s

[Tpomecc 3-4:
1. M3orepmuyeckoe paciuimpeHue
2. W3orepmuyeckoe cKkaTHe
3. AmamabarHoe coxatue
4. AnmabatHoe paciIdpeHHe

3.

dQ =dH + VdP

1. Bropas ¢opma 3amucu 2-0ro 3aKoHa TEPMOJTUHAMUKA
2. Bropas ¢opma 3amucu 1-oro 3akoHa TepMOJAUHAMUKH
3. [lepBast ¢opma 3anucu 2-oro 3aK0HA TEPMOIMHAMHUKHI
4. IlepBas ¢popma 3amucu 1-0ro 3aKkoHa TEPMOTUHAMUKA

1

J

4. 0 : v

ITpomecc 1-2:
1. M3orepmuyeckoe pacuiipeHne
2. Hzorepmuueckoe cyxaTue
3. AmmabarHoe coxatue
4. AnmumabatHoe pacIIdpeHHe




P

[Tpomecc 2-3:
1. H3orepmudeckoe pacuimpeHue
2. H3orepmuyeckoe cxaTHe
3. AnmabartHoe cxxaTHe
4. AnmmabatHOe pacIIUpEHHE

6. 0

[Ipomecc 4-1:
1. M3orepmuyeckoe pacuimpeHue
2. H3otepmuyeckoe cxaTHe
3. AnmabartHoe cxxaTHe
4. AnmabGatHoe pacimupeHue

7.

(Qi-Q2)/ Qs

1. OTHOCHUTENLHOE ITOIBEIEHHOE KOIUYECTBO TEIUIOTHI B IIUKJIE.
2. BayrpeHHss paboTa TepMOIMHAMUYECKOTO ITUKJIA.

3. TepMmudeckuii K HUKJIA.

4. TermoBoit 5KBHBAJICHT paOOTHI ITUKJIA.

f‘ g,
T

’ T, = const

et 1,
I‘f’t&f***

0 a b

[ukn Kapno. Iporecc 1-2:
1. M3orepmuyeckoe pacuimpeHue
2. H3orepmuyeckoe cKkaTHe
3. AnmabartHoe cxxaTHe
4. AnmabatHoe paciidpeHHe

7, = const

ALY
Tii*%ifi**
0 a b

ukn Kapro. ITporecc 2-3:
1. M3orepmuyeckoe pacumpeHue
2. H3orepMuyeckoe CKaTHe
3. AmmabarHoe coxatue
4. AnmumabatHoe pacIIdpeHHe

10.

Huxn Kapno. [Iponecc 3-4:




T‘ g,
Iy

T comst
AL g
T

0a b

H3oTepMuueckoe paciupeHue
N3oTepmuueckoe cxxatue
AnnabarHoe coxarue

Hobde

AnuabaTtHoe paciIupeHue

11.

Huxn Kapno. [Ipouecc 4-1:
1. M3orepmuyeckoe paciumpeHue
2. H3orepMuyeckoe cxaTHe
3. AnmabatHoe cxxaTHe
4

=const
7; @ AnmuabaTHOE pacIIupeHHe
T, =const
ATTDEEILN
7,
0a b
12. 1. OnpeneneHue YHTATBIUA
2. OnpeneneHue BHYTPEHHEW SHEPTrUU
do/T 3. OnpeneneHue SHTPOIUHU
4. Onpenenenue sHepruu ['m66ca
13. 1. YcnoBue nepexoia TEMIOTHI OT CUCTEMBI K OKpY Karollei cpesie
2. YcnoBue niepexo/1a TeII0Thl U3 OKpYKaroIlel cpeibl K CUCTEMe
dS >dQ/T 3. VYcioBue HEBO3MOXXKHOCTU IEpexoja TemIoThl OT CHCTEMBI K

OKpYJKarollleH cpeze
4. VYcnoBue HEBO3MOXHOCTH IEpexoja TEIUIOTHI M3 OKPYXKAIOLIEH
Cpezbl K CUCTEME

Tema 4. TepmoguHaMu4yecKue Mpoueccol.

1.

P2 _ V1

P Vy

1. CooTHOIIEHHE BEPHO ISl H30XOPHOTO IMpoIecca

2. CooTHOIICHHE BEPHO T aquadaTHOTO mpoIiiecca

3. CooTHOIIEHNE BEPHO ISl H30TEPMHUUYECKOTO TIporiecca
4. CooTHOIIIEHHE BEPHO I H300apHOTO IpoIiecca

2.

qg=c, (2-1)

. CooTHoIIeHNE BepHO Tt H300apHOTO Mpolecca
. CooTHOIIEHNE BEpHO I H30XOPHOTO TIpoiiecca
. CooTHOIIEHNE BEPHO TSI H30TEPMHUYECKOTO TIporiecca
. CooTHomIeHNE BEepHO It M300apHOTO MpoIiecca

dS=0

. CooTHOIIEHHE BEPHO AJII M30XOPHOTO MpoIecca
. CooTHOIIEHHE BEPHO I aaunabaTHOTO mporiecca
. CooTHOIIEHHE BEPHO I M30TEPMHUECKOTO TIpoIiecca

A WODNREFEPPRROODNDPRE

. CooTHOIIEHNE BEPHO JUIsl H300apHOT0 Mpolecca




4.dS = Cy In(Tg/T]_)

. OnpeienieHre SHTPOITUH B U30XOPHOM TIpoIiecce

. OnpeneneHre HTPONTUH B U30TEPMHUECKOM TpoIiecce
. Onpenenenue >HTPONUH B aAMa0aTHOM IIpoIEcce

. Onpeznenenue >HTPONTUH B N300apHOM IIpoLiecce

. CooTHOIIICHHE BEPHO ISl H30XOPHOT'O Mporiecca

. CooTHoIIIEHNE BEPHO IS aInabaTHOTO MpoIecca

. CooTHOIIIEHNE BEPHO JJIs1 H30TEPMHUYECKOT0 TIporiecca
. CooTHoIIeHHE BEpHO It M300apHOTO Mpoliecca

W N =R WD =R, WD =

. CooTHOIIIEHNE BEPHO 11 H30XOPHOTO TpoIiiecca

. CooTHoOIICHUE BEPHO JUIs auabaTHOTO Hpolecca

. CooTHOIIICHNE BEPHO ISl K30TEPMHUYECKOTO IpoIiecca
. CooTHoOIICHUE BEPHO ISl K300apHOTO Mpolecca

7. 1. CooTHOIIEHNE BEPHO JJIs1 K30XOPHOTO IIpoliecca
2. CooTHOIIEHUE BEPHO ISl aaArabaTHOTO Mpoiiecca
A=0 3. COoOTHOIICHHE BEPHO ISl H30TEPMHUECKOTO MpoIecca
4. CooTHOILIEHHE BEPHO ISl ©300apHOTO IpoIecca
8. 1. Onpenenenue YHTPONHUH B U30XOPHOM IIPOLIECCE
2. OmnpeneneHye SHTANBINNA B U30XOPHOM IpoIecce
Cy In( T./T 1) 3. OmpeneneHue SHTANBINN B U30TEPMUYECKOM IIPOLIecce
4. OnpeneneHue HTPONUU B U300apHOM MPOIECCe
9. 1. CooTHOIIEHHE BEPHO JJIs1 HK30XOPHOTO IIpoliecca
2. CooTHOIIEHUE BEPHO 7151 aaAnabaTHOTO Mpoiiecca
du=0 3. CooTHOIIEHHE BEPHO AJI M30TEPMUUYECKOTO Mpoiiecca
4. CooTHoOIIIEHHE BEPHO I H300apHOTO Mpolecca
10. 1. CooTHotIeHUE BEPHO JIJIs1 K30XOPHOTO MpoIiecca
2. CooTHOIIEHUE BEpHO AJIs auabaTHOro mpolecca
vV, T1 3. CooTHOIICHHE BEPHO I M30TEPMHUYECKOTO TIpoIiecca
v o T 4. CooTHOIIIEHUE BEPHO JIJIs1 ©300apHOTO MpoIecca
2 2
11. 1. CooTHotIeHUE BEPHO JIJIs1 K30XOPHOTO MpoIiecca
2. CooTHONICHHE BEPHO IS aqradbaTHOTO mpoiecca
L
A=RTIn—= 3. CooTHOIIEHNE BEpHO 11 H30TEPMHUUYECKOT0 TIpoliecca
vy 4. CooTHOIIIEHUE BEPHO JIJIs1 ©300apHOTO MpoIecca
12. 1. CooTHOMIEHHME BEpHO Ui 3aKoHa boinsa-Mapuorra
2. CooTHOIIIEHHE BEPHO Ui a1MabaTHOTO Mpolecca
Vi T, 3. CootHomieHue BepHoO 11 3akoHa I'eii-Jlroccaka
v, T, 4. CooTHomieHre BepHO i1 3akoHa [lapms
13. 1. CooTHoI1IEHNE BEPHO JIJIs1 M30TEPMUUYECKOTO TIpoIiecca
2. CooTHOIIEHNE BEPHO I H30XOPHOTO TIpoIiecca
A=P(V,-V)) 3. CooTHoOmIeHNE BEpHO 151 H300apHOTO Mpolecca
4. CooTHOLIEHHE BEPHO JUIsl auabaTUYecKoro npoiecca
14, 1. CooTHO1IIEHNE BEPHO 151 K30XOPHOTO Ipolecca
2. CooTHOIIIEHHE BEPHO VI aAMabdaTHOTO Mporecca
3. CooTHOILIEHNE BEPHO AJI1 N30TEPMUUYECKOTO Mpoliecca
4. CooTHOIIEHUE BEPHO JIJIs1 ©300apHOTO MpoIiecca




dsS = Cp In(Tz/T]_)

. CooTHOIIIEHHE BEPHO TS anabaTHOro mporiecca
. CooTHOIICHNE BEPHO JIs1 H30TEPMHUYECKOT0 TIporiecca
. CooTHolIeHNE BEepHO Tt H300apHOTO MpoIiecca

25.

. CooTHOIICHNE BCPHO JIs1 U30XOPHOI'0 ITpo1ecca

A=pVv,In—
2
15. 1. CooTHOIIEHNE BEPHO JJIs1 K30XOPHOTO IIpoliecca
2. CooTHOLIEHHE BEpHO ISl auabaTHOTO Mpolecca
P L 3. CooTHoOIIEHHE BEPHO JI1 M300apHOTO Mpoliecca
P, B T, 4. CoOoTHOLIEHHE BEPHO IS M30TEPMHUECKOTO Tpoliecca
v, 1. CooTHotIeHUE BEPHO JIJIs1 K30XOPHOTO Mpoliecca
dS =RIn—= 2. CooTHoLIeHHE BEPHO AJis aauadaTHOro mpoiiecca
16. Vi 3. CooTHOLIEHNE BEpHO IJIs1 H30TEPMHUUYECKOT0 TIpoliecca
4. CooTHOIIIEHHE BEPHO TSl ©300apHOTO TpoIecca
17. 1. CooTHOMICHHE BEPHO I M300apHOTO Mporiecca
2. CooTHOILIIEHHE BEpHO ISl aquabaTHOTO Mpoliecca
dq = (du+pdv) 3. CooTHOIIEHHE BEPHO I U30TEPMHUUECKOTO MpoIiecca
4. CoOTHOLIEHHE BEPHO ISl U30XOPHOTO Ipoliecca
18. 1. CooTHoIIEHHE BEPHO AJISE H30XOPHOTO Ipolecca
2. CooTHOIIEHUE BEPHO sl aAnabaTHOTO Mporiecca
dg=0 3. COoOTHOIIEHHE BEPHO ISl H30TEPMHUECKOTO MpoIecca
4. COOTHOIIIEHHUE BEPHO TSI H300apHOTO TIpoIiecca
19. 1. CooTHotIeHUE BEPHO JIJIs1 K30XOPHOTO Mpoliecca
2. CooTHOIIEHHE BEPHO AJis aquabaTHOTrO mpoiiecca
dg = CodT 3. CooTHOIIEHHE BEPHO I U30TEPMHUUYECKOTO MpoIiecca
4. CooTHOLIIEHHE BEPHO I H300apHOTO Mpolecca
20. 1. CooTHoMIEHNE TapaMeTPOB Ta3a 1o 3akony [laps
2. CooTHOLIEHHE MTapaMeTPOB rasa no 3akoHy boitng-Mapuorra
P T1 3. CoOTHOIIICHHE MapaMeTPOB Ta3a B aJuadaTHOM MPOIECCE
p_z - ﬁ 4. CooTHOIIEHNE TapaMeTPOB Ta3a 110 3akony I'eif-JToccaka
21. 1. CooTHOIIEHNE BEPHO JJIsI H30XOPHOTO Tpoliecca
2. CooTHOIIEHUE BEPHO ISl aanabaTHOTO MpoIiecca
ka = const 3. CooTHOIIEHHE BEPHO I U30TEPMHUUYECKOTO TMpoIiecca
4. CooTHOILIIEHHE BEPHO I H300apHOTO Mpolecca
22. 1. CooTHO1IEHNE BEPHO /151 K30XOPHOTO Ipolecca
2. CooTHOIIIEHHE BEPHO TSI auabaTHOTO Mpoliecca
A= p’( v2-V1) 3. CooTHONIEHUE BEPHO JJIs1 U30TEPMHUYECKOTO IpoIiecca
4. CooTHOIIEHUE BEPHO JIJIsT ©300apHOTO MpoIecca
23. 1. CooTHo1IeHrE BEpHO JJIsI M30XOPHOTO TMpoIiecca
2. CooTHOIIEHHE BEPHO I afrabaTHOTrO mpoiiecca
A =-dU 3. CooTHoIEHNE BEpHO IJIs1 H30TEPMHUUYECKOT0 Tpoliecca
4. CooTHOIIIEHHE BEPHO I H300apHOTO Ipolecca
24. 1. CooTHomIEHUE BEPHO JIJIs1 K30XOPHOTO MpoIiecca
2
3
4
1
2

. CooTHOIIEHHE BEPHO I aauabaTHOTO mpoiecca




du = c, -dT 3. CooTHOIIEHNE BEPHO IJIS1 H30TEPMHUUYECKOTO Tpoiiecca
4. CooTHOIIEHUE BEPHO JIJIs1 ©300apHOTO MpoIecca
26. 1. CooTHollIeHrE BEPHO JIsi M30XOPHOTO Ipoliecca
2. CooTHOLIEHNE BEpHO IJIs1 H30TEPMHUUYECKOT0 TIpoliecca
g = T(Sg - Sl) 3. CooTHOIICHHE BEPHO I M300apHOTO Mporiecca
4. CooTHOLIEHHE BEPHO Ul aquabaTHOro mpolecca
27. T 1 ) [Ipomecc 2-3:
4 1. I30XOpHOTO MOHMKEHHS JJABJICHUS
2. AnnabaTHOTO pacIIUpEHUs
4 3 - 3. M30TepMHYECKOTO CIKATHUS
s 4. 1306apHOr0 paclIupeHus
28. 1. AnnaGaTHbIi Mpolecc CHIKEHUS IaBICHUS B KOOpAUHATAX T-S
T 2. I3oTepMuUecKuii mporecc cxaTusl B KOOpAUHATAX |-S
3. AnrabaTHBIN MPOIECC pacHIMPEHUs B KOOPAMHATAX |-S
4. V300apHbIi TIpoliece B KoopaAuHaTax T-S
S
29.  Ta 1 2 ITpouecc 4-1:
+ - 1. 130X0pHOTO IOHM)KEHUS TaBICHUS
2. I30TepMHUECKOro CoKaTHst
4le 73 R 3. AnnabaTHOro CKaTus
S' 4. 300apHOTO paciIupeHus
30. p 1. 30x0pHBIN Tpoliecc HarpeBaHus B KoopanHaTax P-V
2. U3orepmuueckuii mpolecc HarpeBaHus B koopauHarax P-V
3. Anua0aTHBIi MpoLecc OXJIaKIAeHHs B KoopauHaTax P-V
4. VI3006apHbIi Ipoliecc MOBBIIMICHUS 1aBJICHUs B KoopauHaTax P-V
VV
31. Ta 1. 4 [Ipouecc 1-2:
N '\ 1. 130XOpHOT0 MOHM)KEHUS J1aBICHUS
2. AnnabGaTHOrO CXKaTHUs
2\ »3 3. 30TepMUYECKOTO CKATUS
g 4. 306apHOTO paCIIHPEHNS
32. T 1. 30x0pHBIii mpoliece pacupeHus B KoopauHarax 1-S
2. AnnabaTHbIi TpoLIeCC pacIIUpEeHus B KOOpAUHATaX T-S
3. M30TepMuyeckuii mporece CkaTust B KOOpAUHATaX T-S
> 4. N306apHBbIi mporiece B KOOpaAuHATax 1-S
S
33. Ta 1. 4 ITpomecc 3-4:
< 3 1. 130X0OpHOT0 IOHMKEHUS IaBICHUS
2. N300apHOTO pacumpeHus
2% > 3. 30TepMHYECKOTO CHKATHS
> 4. AnnabaTHOTO CoKaTHUs




34,
1. I30X0pHBIN MpoliecC MOBBIIICHUS JaBICHHUS B KOOpAUHATaX T-S
2. M30TepMHuueCcKuil porece CkaTusi B KOOpAUHATAX T-S

3. AnnabaTHbIi TIpoLiecC CXaTus B KOOpIUHATAX T-S

4. V300apHbIi Ipoliecc B KoopauHaTax T-S

v

Tema 5. TepmogunaMmuka noroka. Peasbnblie ra3pl. OCHOBHbIE TEPMUHBI IIPOLECCOB
nepeaayvyu Temsa.

1. 1. PactipocTpaHeHue TEIIOTH BHYTPH TBEPAOrO Tela
2. Ilepenaya Tena0Thl KOHBEKIIMEN U U3IIYYEHUEM
TennonposoaHOCTS - 510 3. Ilepenaua TEIIOTHI KOHBEKIMEHR OT OJHOIO Tela APYroMy
4. Tlepenaya TeIIOBON SHEPIHHU U3ITyIEHUEM
2. 1. OnHOBpEMEHHBIM MEPEHOC TEIJIOTEI KOHBEKIIUEN )5
TEIIONPOBOAHOCTBIO
KonpeKTHBHbIi 2. PacripocTpaHeHue TEIIOTH BHYTPH TBEPIOTO Tela

(98]

. Ilepenayda TenuoBoi SHEPrUu U3Iy4EHUEM
TEIII000MEH - 3TO .
4. TlepeHOoC TEIUIOTHI MpPHU NEPEMELICHUH M IepeMEIIUBaHUM BCei

MacCChbl HCPABHOMCPHO HAIpCThIX )XKUAKOCTU WJIM Ira3a

3. 1. TlepeHOC TEIUIOTHI TPU MEPEMEIIEHUN M ITIEPEMENINBAHUM BCEH

MacChl HEPABHOMEPHO HAIPETHIX HKUIKOCTH MM ra3a

Tenoobmen - 510 2. Iepeaua TEIIOTHI OT OJHUX MATEPUAIBHBIX TEI K JPYTUM HIH OT
OJIHMX YaCTeW Teja K APYrMM YacTsM OJHOTO U TOTO KE TeNa IpU
HAJIMYMHU PA3HOCTH TEMIIEPATYP

3. PacmpocTpaHeHHe TEIUIOTHI BHYTPU MAaTepHaIbHOTO Teja IpH
HEMOCPEICTBEHHOM COMPUKOCHOBEHHUH COCTABIISIIOIIMX €T0 YaCTHI]

4. Tlepenaya TEIIOTHl BHYTPEHHEH OHEPrUM Tejda B BHUIE
3JIEKTPOMArHUTHBIX BOJIH

. YpaBHenue Bau-nep-Baanbca s notoka rasa.

. YpaBHeHue 1-ro 3akoHa TEPMOJAMHAMHUKH JIJIs1 TOTOKA rasa.
. YpaBHenue Knay3uyca 115 moToKka rasa.

. YpaBHeHuUe 2-T0 3aKOHA TEPMOJIMHAMUKH JIJIsl TOTOKA rasa.

q=AU + de + Inpom.+ ImexH

. Beipasxenue paboTbl U30TEPMUYECKOTO ra3a.
. BelpasxeHnue Ju1s onpeieseHus SHTPOITUH.
I=u+Pv . Beipaxkenue 11151 onpenenacHus SHTaIbIINH.

. OnpeneneHI/Ie KPUTHYCCKOT'O IaBJICHUSA Ia3a.

(62]
— A WD R, W N~

. Pactmupsromuiicss kaHai, B KOTOPOM MPOUCXOTUT CKaTue pabodero
TeJla C YBEIMICHUEM €T0 JaBIICHHS 1 YMEHBIIEHUEM CKOPOCTH.

2. Cyxamuiics KaHajl, B KOTOPOM IIPOMCXOJUT YMEHBIICHHE
JIaBJICHUS U YBEITMUEHUE CKOPOCTH.

3. Kanan mepeMeHHOro cedyeHHus, B KOTOPOM IIpOIeCcC TEIIo00MeHa

Koudysop - 370 MEXJIy CTEHKOM U Tra3oM HE3HAYMTEeJeH, I03TOMY MpoIecc
WCTEYCHHUS Ta3a MOXKHO CUMTATh auabaTHBIM.

4, KaHan mnpoOW3BOJBHOTO CEYCHHs, OTPAaHWYEHHBIN BBIOPAHHOM

TpYOKOI1 TOKa U )KMBBIMU CEUECHUSMU MOTOKA.

7. 1. Pacmmpstomuiicst kaHasl, B KOTOPOM MPOUCXOJUT CKATHE padodero
TeJla C YBEIMYCHUEM €T0 JaBICHHS U YMEHBIIIEHUEM CKOPOCTH.




N

Cyxarouuiicss KaHa,
JABJICHUS 1 YBEJIMYCHHUE CKOPOCTH.

B KOTOPOM IIPOUCXOAUT YMEHbIIECHUE

3. Kanan mepeMeHHOro ceueHusi, B KOTOPOM IMpOIeCcC TerIooOMeHa
MEXJIy CTEHKOM U Ta30M HE3HAYUTEJIEH, II03TOMY MpOIecC
Huddyzop - aTo
MCTEUCHHS T'a3a MOKHO CUUTATh aJa0aTHBIM.
4. Kanan mnpoM3BOJILHOTO CEYEHHUS, OTPAaHUYECHHBIH BBIOPAHHOM
TPYOKO# TOKa U )KMBBIMU CEUECHUSIMU TOTOKA.
8. 1. JlaBneHue, npu KOTOPOM MPOUCXOTUT Pa3pbiB MOTOKA BBHITEKAIOLIEH
CTpYyH.
Kputuueckoe jaBnenue Ha |2 Jlapnenue, npu KOTOPOM CKOPOCTH MOTOKA HA BBIXOJE M3 KaHAA

BBIXOJHOM CCUCHHNHU KaHalla

MPCBLIIACT 3HAYCHUEC CKOPOCTU 3BYKaA IJIA I[aHHOﬁ CpCabl.

. JlaBiieHue, Ipy KOTOPOM JJOCTUTAETCS MAaKCUMAJIbHBIM pacxoJ rasa.
. JlaBnenue, mpu KOTOPOM BO3HHKAET dPPEKT «3anHpaHusD KaHaa.

. YBEIM4YUBAETCS.
9. DHTaNBNHS TIPH
. YMeHbIIaercs.
OCCETMPOBAaHUU
b p . He nzmensercs.
. He onipenienena.
10. . Auddepenunanbablii TeMnepaTypHbIi 2P HeKT.

T=(Ol/pd v),

. lHTerpanbHblil TeMIepaTypHbIid 3P HEKT.
. Oddexr xoymnsa-Tommncona.
. TemriepaTypa UHBEPCHH.

11.

P-v/(R-T)=C

. Koappummenr cxxumaemocT.

. IHTerpanpHas XapakTeprCTHKa SHTAIBITUH.

. O dexr xoyna-Tommncona.

. KoaddunmenT noaurpons! uueanbHOro rasa.

12.

(P +a/V)«(v-b) =R-T

. YpaBHeHue bepHymm U1 ACAIBHOIO rasa.
. YpaBHenue Kupxrooa.

. YpaBHeHue Ban-nep-Baansca.

. YpaBHenue [[xoynsa-ToMmiicoHa.

13.

JlyuucTslit TEMII000MEH - 3TO

WO =R, R WD~ WD =R WD~ WD~ MW

. Ilepenada TennoTsl nepemMenMBaHuEM

. PactipocTpaneHue TemioTsl BHYTPU TBEPJIOTO TeJIa

. [lepenayda TenaoBoM SHEPrUU U3ITyYEHUEM

. Ilepenada TemnoTel CONPUKOCHOBEHUEM MEXAY TEJIaMU

Tema 6. TepmoguHaMuyecKue MUKJIbL.

1. 1. Onpenenenue paboOTHI KOMITpECCOpa
2. Onpenenenue paboTh 1ukIa Jnuzens
1 3. Onpenenenue padboTs 1ukiIa TpuHkiepa
A4 = CV (t 3~ t 2) 1— 1 4. Onpenenenue padbotsl ukiaa OTTO
gl
2. Omnpenenenue TeMreparypsl:

B mukne JIBC npeobpasyercs:

1.
2.
3.
4.

TenoBasi sHEPTHUS B MEXaHUYECKYIO
MexaHn4ecKkast SHEPTHsl B JJIEKTPUUECKYIO
XHUMHUYECKasi JHEPTUA B TEILIOBYIO
XHUMHYECKasi JHEPTUSA B DJIEKTPUUYECKYIO




I'paduk TepMoIMHAMHYECKOTO ITUKJIA!
1. Tpunkiepa

2. lnzens

3. Penkuna

4. OtTo

I'paduk TepMoIMHAMHYECKOTO ITUKJIA!
1. Tpunkiepa

2. Nuzens

3. Penkuna

4. OtTO

I'padmk TepMoIMHAMUYECKOTO ITUKJIA:
1. Tpunkiepa

2. Jlnzens

3. Penxuna

4. OtTO

I'paduk TEpMOIMHAMUYECKOTO LIUKJIIA:
1. Tpunkaepa

2. lnzens

3. HenpaBuibHbIN Tpadux

4. Otro

Tema 7.TenJionpPoOBOAHOCTD.

1. TemmoBoif MOTOK ( dYepes
MHOT'OCIIOMHYIO IIJIOCKYIO
CTEHKY

1. Ompenensiercst cnoeM ¢ 6ojee BICOKOH TEMIONPOBOAHOCTBIO
2. He 3aBHCHT OT TEIIONPOBOAHOCTH CIIOEB

3. 3aBUCHT OT TEIJIONIPOBOIHOCTHU KaXA0I0O CIIOS

4. OnpenensieTcs cioeM ¢ 6ojee HU3KOM TeII0NPOBOJHOCTHIO

2. YaenpHbIA TEIOBON MOTOK
q dYepe3 IMIHMHIPHUYCCKYIO
CTEHKY OIpEeNeNIeTCs

1. TOMBKO TETUIOMIPOBOTHOCTHIO MaTepraja CTCHKA

2. TOIBKO TOJIIIMHON CTEHKH

3. COOTHOIIIEHWEM JUAMETPOB, TETIONPOBOTHOCTH W TEMIIEPATYP
4. TOTBKO OTHOLIEHUEM HAPYKHOTO U BHYTPEHHETO AUAMETPOB

Onpenenenue:

. TETUIONIPOBOTHOCTH

. TEMIIEPATyPOIPOBOTHOCTH

. TEPMHYECKOTO COMTPOTHUBIICHUS
. TUIOTHOCTH TETUIOBOTO IMIOTOKA

4.

ot/01=0

. YpaBHEHHE U30TPOITHOTO TEMIIEPATYPHOTO MOJIS.

. YpaBHEHHE I'paJJUeHTa TEMIIEPATYP.

. YpaBHEHHE CTALIMOHAPHOIO TEMIIEPATYPHOI'O MOJIA.

. YpaBHEHHE HECTAILIMOHAPHOI'O TEMIIEPATYPHOTO MOJISL.

B WN —~ B~ WND —




5. 1. YpaBHEeHME CTAlMOHAPHOTO TEMIIEPATYPHOTO TOJIS.

2. YpaBHEHHE HECTAIIMIOHAPHOT'O TEMIIEPATYypPHOTO MOJISL.
ot/01 #0 3. YpaBHEHHE N30TPOITHOTO TEMIIEPATYPHOT'O MOJIS.

4. YpaBHEeHHE TpaJiue€HTa TEMIIEpaTyp.
6. 1. YpaBHEHHE CTalIMOHAPHOTO TEMIIEPATYPHOTO MOJIS.

2. YpaBHEeHHE HECTAIMOHAPHOI'O TEMIIEPATYyPHOTO MOJISL.
ot/on 3. YpaBHEHHE U30TPOMHOTO TEMIIEPATYPHOTO TOJISI.

4

. YpaBHEHHUE I'paJleHTa TeMIIEPATYp.

Tema 8. KouBekTuBHbBIN Tem1000MeH. TensoBoe n3jay4eHue.

W | Kpurepuii mogo6ust TeniooOMeHa KOHBEKITUEH:
— 1. ITexne
1. a 2. dypoe
3. HyccenbTa

4 PertHonbaca

2. Kpurepmii [Ipangrs | 1.

TEIUIOOOMEHa KOHBEKIIMEH
OIpeesAeTCs:

TemriepaTypornpoBOAHOCTHIO 0, BDEMEHEM T, [UTHHO# myTH |

. TemmieparypornpoBOAHOCTH O, JJTUHOM yTH |, TermmonpoBoaHOCTH A
. BA3KOCTBIO )KUJKOCTH V, TEMIIEPATYPOIIPOBOIHOCTHIO O
. CKOpoOCTBIO OTOKA M, UTMHOM MYTH 1, TeMIiepaTyporpoBOJHOCTHIO O

3. Kpurepuit Hyccenbra
TEII000MeHa KOHBEKIIHEH
oIpeemnseTcs:

S e I ~ VS T\ ]

. TemniepaTyponpoBOAHOCTH 0., [UTMHOM MyTH |, TEMIOIPOBOAHOCTH A

. TemneparyporpoBOAHOCTBIO O, BpEMEHEM T, JUTHHOM TyTH |

. BSI3KOCTBIO KUAKOCTH V, TEMITEPATYyPOIIPOBOTHOCTHIO O

. CKOpOCTBIO TOTOKA (®, ITTHHON MyTH |, TeMIepaTyponpoBOIHOCTHIO O

9. TensioBOE HU3JIy4YeHHeE.

IIpu TennoBom uznyuenuu D —

1. 1. Teno abcomoTHO cepoe
2. Teno abcomoTHO IPO3pavHOE
D=1 3. Teno abcomOTHO 3epKaTbHOE
4. Teno abCoNIIOTHO YEPHOE
2. 1. Teno abcomoTHO cepoe
2. Teno abCOMOTHO MPO3pavHOE
A4 =1 3. Teno abcomOTHO 3epKaTbHOE
4. Teno abCONIIOTHO YEpHOE
3. 1. Terno aGCoOMOTHO 3epKaIbHOE
2. Teno abcomOTHO MPO3pavHOE
R=1 3. Teno abCcoIIOTHO cepoe
4. Teno abCoyIOTHO YEpHOE
4. 1. KoapuumeHT npoHuaeMoctu
2. Koadunment orpaskeHust
Ipu TennoBoM u3ny4eHHH A — | 3. Koaddunuent nornomenus
oTO: 4. KoahpurmenT npenomaeHus
5. Ilpu TeroBoM wm3nydenu | 1. KoadunmeHt nponumaemoctu
R —»aT0: 2. Koaduuuent orpaxxkenus
3. Koaddunment normomenust
4. Koo dunueHt npeaoMiIeHus
6. 1. Koadunuent nponuiaeMocTu
2. Koadpunment orpaxkenus




3TO: 3. Koaddunuent normomenust
4. Koo dunueHt npeaoMiIeHus
7. WurterpanpHplii JydncTslid | 1. II0dHBIM JIy4HCTBIM IOTOKOM
MOTOK, U3Ty4aeMblii €IUHHUIEH |2. DJIEeMEHTapHBIM JIYYUCTHIM IOTOKOM, HMCITYCKA€MBIM 3JIEMEHTOM
[IOBEPXHOCTU o BCEM IIOBEPXHOCTU
HaIlpaBJICHUSM, Ha3bIBACTCS: 3. UznyuaTenbHOl ciocOOHOCTBIO Tela
4. CeneKTUBHBIM U3ITYyYCHHEM
8. Bexkrop, HampasienHoil no |1. [IMoTHOCTH TEMIOBOrO MOTOKA
HOpMalIM K u30TepMuyeckoil |2. M3oTepMuyeckoe CKONIbKEHNE
MOBEPXHOCTH B CTOpOHY |3. TemmeparypHbIii TpaiueHT
BO3pacTaHus TemmepaTypsl u |4. OOmiee KOTUIECTBO TETUIOTHI

YUCIIEHHO paBHBII
IIPOU3BOJHOM TemImeparypsl t

10 HOpMaAJIX N 9TO

Kak Ha3pIBalOT COBMECTHBINA

. JIyuucras TenaonpoBogHOCTb
. TenmooOMeH MOTrIoUIeHneM 3Hepruu

9. 1. BeipaxxeHue aJ1st OnpeIesICHHUs SHTPOITHU

2. BelpaskeHue JUIs ONPEICIICHUs TeIIIOEMKOCTH
H=U+Q 3. BelpaskeHue [uis onpeieieHus SHTAIbITUN

4. BeipaskeHue sl onpeaesieHus: Ko3QPUITMEHTA TETUIONPOBOTHOCTH
10. 1. CnoxxHbIN TEII000MEH

2

3

4

TEMI000MEH HU3JTy4YCHUCM U
TCIIOIIPOBOAHOCTBIO

. PagmanoHHO-KOHIyKTUBHBIN TEMIIOO0OMEH
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