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Yacos mo yaeorOMYy any (YII) — 144 ouHas popma oOydIeHU:

3aueT 3 ceMecTp

3ao4Has popma oOydeHuUs:

3a4et 2 Kypc

Ounasi ¢popma o0yyeHUst PacnpesesieHne 4acoB AUCHHUILINHBI N0 ceMecTpaM
Cemectp 3 Hroro
Bun 3ansaruii Yacos no YII Yacos no YII
AyauTopHasi KOHTAKTHas
padoTa no BMAAM y4eOHbIX 68 68
3aHATHH/
B T.4. B popme ITIT*
— JIEKIIUHA 17 17
— IIpaKTHYECKUe (CEMUHAPCKUE) 34 34
— nabopaTopHBIE 17 17
CamocrosiTesibHasi pagoTa 76 76
Hroro 144 144
3aounas ¢gopma o0yueHus Pacnpenesienue 4acoB TUCHUTIJIMHBI TI0 CEMeECTPaM
Kypce 2 Hroro
Buj 3ansaruit Yacos no YII Yacos no YII
AyauTOpHasi KOHTAKTHas
padoTa no BMAAM y4eOHbIX 16 16
3aHATHIH/
B T.4. B popme ITIT*
— JIEKIAN 4 4
— NpaKkTHYeCcKHe (CeMHUHapCKHe) 8 8
— n1abopaTopHBIE 4 4
CamocrosiTesqibHasi pagoTa 124 124
3auer 4 4
Hroro 144 144
HNPKYTCK
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PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCYy/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHUS — CHEIUAIUTET IO
crenuaibHocTd 23.05.03 TloaBuHOM coCTaB >KEJIE3HBIX JIOPOT, YTBEpKAEHHBIM [Ipukazom
Muno6puayku Poccuu ot 27.03.2018 r. Ne 215.

[Iporpammy cocraBui(u):
KaHJII/I)IaT TCXHUYCCKUX HAYK, JOUCHT, JOLCHT, AneKcaH;[p CepreeBI/Iq MartBueHko

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acenannu Kadeapsl «BaroHsl 1 BArOHHOE X03SMCTBOY, IPOTOKOI OT «21» mast 2024 1. Ne 8

3aB. xkadenpoii, K. T. H., IOLEHT O.JI. ManombikeB

COI'TTACOBAHO

Kadenpa «31eKTpornoaBIKHON COCTaB, MPOTOKOI OT «21» mas 2024 1. Ne 8

3aB. kadenpoit, 1. T. H., Ipodeccop O.B. MenpHUYEHKO



1 IIEJIb U 3AJAYM JUCHUTLINHBI

1.1 Heap (ucuUmIHHBI

(hopMupoBaHue y 00ydaromuxcs Ha PEIpOIyKTHBHOM U TBOPUYECKOM YPOBHE HABBIKOB MPUMEHCHMS 3HAHHN
1 [0 OCHOBHBIM 3aKOHAM M MPOIECCaM B3aUMOIPEBPAICHHUS TEIJIOBOW M MEXaHU4YeCcKoil (hopM dHEpruu, u
pachpesieieHl0 Terla, MPUMEHHUTEIBHO K 3JIEMEHTaM JKEJIC3HOMOPOXKHBIX BarOHOB M HHEPreTHYCCKUM
YCTaHOBKaM YKEJI€3HOJOPOKHOTO TPAHCIIOPTA
1.2 3agaumn AMCHHIIIHHEI
1 c(hOpMHUPOBATH Y O0YYAIONIUXCSA YMEHHE POBOIUTh TCIIOTCXHUUECKUE PACUCTHI
2 BBINIOJIHATh AHAJHM3 XapaKTEPUCTHK PA3IHYHBIX HSHEPreTHYECKUX YCTAHOBOK IKEIE3HO-IOPOIKHOTO
TpaHCmopTa

1.3 Ilesi> BoCHMTAHNS M 321a4H BOCIIUTATEIbHOI PadoThl B paMKax TUCHUILINHBI

IIpodeccrnoHanbHO-TPYI0BOE BOCIIUTAHHE 00YUYAIOIIUXCS

Lens npodeccrnoHaNIsHO-TPYIOBOTO BOCIUTAHIS — (POPMHUPOBAHUE y 00YJaIONINXCS OCO3HAHHOM MpodecCHoHaNbHOM
OpHEHTALMH, NMOHMMaHUS OOLIECTBEHHOIO CMbICIAa TPyZAa W 3HAYUMOCTH €ro Iyl ceOs JIMYHO, OTBETCTBEHHOTIO,
CO3HATENFHOTO W TBOPYECKOTO OTHOIICHUS K OyIylled AesTeNbHOCTH, NMPO(ECCHOHANIBEHOH ATHUKH, CIOCOOHOCTH
NIPEABUACTh W3MEHEHHs, KOTOPble MOTYT BO3HHKHYTh B NMPO(ECCHOHAIBLHON NEATeNIbHOCTH, U YMEHHIO paboTaTh B
N3MEHEHHBIX, BHOBb CO3/IaHHBIX YCIIOBUSX TPYy/a.

Lens qocTuraeTcs Mo Mepe pelieHus B ANHCTBE CIIEAYIOINX 3a/1a4:

— (popmMupoOBaHHE CO3HATEIHLHOTO OTHOIICHHS K BRIOpaHHOI ITpodeccuu;

— BOCIIMTaHHUE Y€CTH, TOPJOCTH, NOOBU K MpodeccuH, CO3HATEIBHOIO OTHOIICHUS K MPO(ECCHOHAIBLHOMY AONTY,
NIOHUMACMOMY KaK JIMYHasd OTBETCTBEHHOCTDH U O6§I3aHHOCTI);

— hopMupOBaHKE IICUXOJIOTHHU NPOdeccHoHana;

— hopMupoBaHue IPOPECCHOHATIBHON KYJIBTYpPBI, 3THKU MPO(YECCHOHATEHOTO O0LICHHS;

— (opmupoOBaHKE COMANTEHON KOMIETCHTHOCTH M JPYTHE 3aa4H, CBS3aHHbBIC C MIMHDKEM IPOYECCHU H aBTOPHTETOM
TPAHCIOPTHON OTPaCIIH

DKOJIOTMYECcKOe BOCIUTaHUE 00y4alouXCs

Ienb 3KOIOTMYECKOro BOCIHUTaHUS — (POPMHPOBAHHUE OTBETCTBEHHOI'O OTHOIICHHUS K OKPYIXKAIOIIEH cpene, KOTopoe
CTPOMTCS Ha 6a3e 3KOJIOTMICCKOTO CO3HAHMSI, YTO MPEAIOoJIaracT COOII0ICHHEC HPABCTBEHHBIX U IIPABOBBIX MPUHIUIIOB
MPUPOJIONIOJIb30BAHUSA U MpOMAaraHay MAEH ero ONTUMHU3AllMH, AKTUBHYIO AESITEIbHOCTh [0 M3YYECHHIO U OXpaHe
TIPUPOJIBI.

Llenp nocturaercs no Mepe pelieHus B €IMHCTBE CIEAYIOIINX 3a/1ay:

— Pa3sBUTHE FKOJIOTMUECKOI0 CO3HAHUS U YCTOMYMBOIO SKOJIOTMUYECKOTO TIOBEICHUS;

— (hopMupoBaHHE YMEHHUIH M HABBHIKOB Pa3yMHOTO HPHUPOIOTIOIH30BAaHUS, HETCPIUMOTO OTHOIICHHUA K ACUCTBUSIM,
MIPUHOCSLINM BpPEJ] 3KOJIOTUH;

— IPUOOPETEHNE OIBITAa SKOJIOTO-HATIPABICHHON AEATEIIEHOCTH;

— CTaHOBJICHHE W Pa3BUTHE y OOyUYArOIIHUXCA IKOJOTHUSCKOW KYIBTYPHI, OCpeKHOTO OTHOWICHHS K POIHOHN 3eMie,
MIPUPOIHEIM OoraTtcTBaM Poccuu u Mupa, TOHUMaHUE BIUSHUS COIHATBHO-YKOHOMHUYECKHX IPOIIECCOB HA COCTOSHHE
TIPUPOJIHOM U COLIMAJIBHOW Cpebl;

— (opMHpOBaHUE y 00YUYAIOIIUXCS IKOJOTHUSCKON KapTHUHBI MHpPA, Pa3BUTHE Y HUX CTPEMJICHHUS Oepedb U OXPaHSTh
NIpUpOAY;

— pa3BUTHE 3KOJIOTMYECKOT0 CO3HAHUSI, MUPOBO33PEHUS M YCTOMYUBOIO 3KOJIOTUYECKOTO MOBEICHUS

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Biok/uacts OITOIT | Biok 1. luctmmuusl / OGs3atenbHas 4acTh

2.1 lncuMnjMHbl ¥ IPAKTUKH, HA KOTOPBIX OCHOBBIBAETCSI H3yYeHHE JAHHOM 1M CUMIIIMHbI

RN

51.0.11 ®usuka

N

b1.0.12 Xumus

2.2 JIucuMnJMHbI M NIPAKTHKH, AJI51 KOTOPbIX U3yYeHUe JAaHHOM IMCUHUIIIMHbI
HEe00X0ITMMO KaK MpeAlIecTBYIOIIee

b1.0.13 Maremarruieckoe MOICITHUPOBAHNE CHUCTEM H MPOIIECCOB

b51.0.14 MnxxeHepHas 5KOJIOTHUsI

b1.0.27 DnexkTpoTeXHUKA U IEKTPOHHUKA

b1.0.45 Jlunamuka 2JIeKTPOTIOBMYKHOTO COCTaBa

b51.0.46 Teopust aBTOMaTU4ECKOTO YIpPaBIECHUS

Bb3.01(/1) BeimosmHeHNE BBITYCKHOM KBATU(UKAIIMOHHON padoThI

N0 WNEF

Bb3.02(/1) 3ammra BRITYCKHOM KBaTH(PUKAITMOHHONW PabOTHI

3 IIJIAHUPYEMBIE PE3YJbBTATBIOBYYEHUSA ITO AUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIIBbTATAM OCBOEHUSA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

Kon n Kon u HammeHoBaHue
HAUMEHOBaHHE HHIMKATOPA JOCTUKEHHUS IInanupyemble pe3yJbTaThbl 00yUeHHs
KOMIIETEHIIHH KOMIIETEHIIHH




OIIK-1 Criocoben 3HaTh: TEOPETUIECKUE OCHOBBI TEPMOJMHAMUKH H
peumaTh TEILIONepeIaun
WH)XCHEPHBIC OTIK-1.2 TTpumensieT MeTosbi YMeThb: IPOBOAMUTE PACUET C HCIIOJIb30BAHUEM OCHOBHBIX
3a7a44 B e0 eTﬁquKoro u 3aKOHOB TEPMOJWHAMHUKH U TEIUIOTIEpPEIadun, aHATH3HPOBAThH
po¢heCCHOHATBHOM P Pe3yIbTATHI IKCIIEPUMEHTA
9KCIEPUMCHTATBHOTO
JIEATEILHOCTHU C
HCCIIEOBAHUS OOBLEKTOB,
HCIIOJIB30BaHUEM .
METOOB MIPOIIECCOB, SBJICHUH,
CCTECTROHHIX MIPOBOJIUT SKCIIEPUMEHTHI I10 BrnaneTs: METOMKOM pacueTa M aHaJN3a TeIUIOTEXHIYCCKIX
HayK 3aJlaHHOM METOIUKE U YCTPOWCTB, HABBIKAMU CAMOCTOSTEIHHOTO (POPMYIUPOBAHHUS
’ aHAJU3UPYET MX PE3YIIbTaThl BBIBOJIOB II JIbTaTaM MCCIIEA0OBaHMS
MaTEMaTHYECKOTO py pesy OB IO pesylibTa ceneniona
aHaJIM3a 1
MOJICTUPOBAHHUS
4 CTPYKTYPA U COAEP KAHUE NUCIHHUIIJINHBbI
Ounas gopma 3aouHas ¢popma *Kon
KOH HaumenoBanue pa3aenoB, TEM U Yacel Yacel HHIMKATOpa
BHJI0B padoT Cemectp Jex | Tp | Jla | CP Kypc Jex | Mp | Jla6 | CP J0CTHXKEHHS
KOMIIeTCHIUH
1.0 | Pa3geal. Texuuuyeckas
TePMOTUHAMHKA,
1.1 | Tema 1. Beenenue.
dusnueckue OCHOBBI 3 4 2 6 | 2/3umusas | 1.5 10 OIIK-1.2
TEPMOAMHAMUKHI
1.2 | Tema 2. OcHOBHBIE 3aKOHBI 3 4 8 6 | Ysunmss | 05 | 4 10 OIK-1.2
TEPMOAMHAMUKHI ' '
1.3 | Tema 3. I[uKJIBI TEIIOBBIX
3 2 8 6 | 2/3uMHsA 10 OIIK-1.2
MAIlKH
1.4 | Tema 4. HKJIBI
1 3| 2 6 | 2/smmms 10 | OIK-1.2
XOJIOAMIBHBIX MAITUH
1.5 | JlaboparopHas pabota Nel.
Uccnenosanue
A 3 1 | 2 | 2/3umnss 2 | 10 | OIIK-1.2
TEPMOANHAMHYIECCKIX
TIPOIIECCOB
1.6 | JlaGoparopHas pabota Ne2.
Onpenenchne  yaenbHOM 3 2 2 | 2/3umHss OIIK-1.2
TEIUIOEMKOCTH BO31yXa IPU '
IIOCTOSIHHOM JIaBJIEHUH
1.7 | PI'P 1. Pacuer ra30BbBIX
LIMKJIOB TEMIOBBIX 3 10 | 2/3umHss OIIK-1.2
JIIBUTATENEN
2.0 | Paspen 2. Temonepeaaua.
2.1 | Tema 5.
3 2 4 5 | 2/3umHsa 1 4 7 OIIK-1.2
TemnonpoBOIHOCTh
2.2 | Tema 6. KOHBEKTHUBHBIN 3 1 4 5 | 2sunmss | 05 6 OIK-1.2
TENI000MeH ' '
23 | Tema 7. TemioobMeHn
3 1 4 5 | 2/3umusas | 0.5 6 OIIK-1.2
H3TYICHUEM
2.4 | JlaboparopHas pabota Ne 3.
HccnenoBanue
TCIUIONPOBOAHOCTH 3 2 3 | 2/3umHsg OIIK-1.2
Pa3IHYHBIX MaTepHAaIlOB '
METOI0M
IIIHHAPUIECKOTO CIIOS
2.5 | JIaboparophas pabota Ne 4.
HccnenoBanue
KOHBEKTHBHOT'O
3 4 4 | 2/3umHsa 1 5 OIIK-1.2
TerooOMeHa npu
cBOOOIHOM JIBHOKEHUU
TEIIOHOCUTEIIS
2.6 | JlaboparopHnas pabota Ne 5.
HccnenoBanne
A 3 4 4 | 2/3umHsa OIIK-1.2
KOHBEKTHBHOT'O
TerooOMeHa npu




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVIMHBI

Kon

HaumeHoBaHHe pa3aesioB, TeM U
BH/IOB padoT

Ounast gopma

3aouHas gpopma

*Koa

Cemectp

Yacsl

Jlek | IIp

Jlad

CP

Kype

Yacsl

HHIMKaTOpa

Jexk | Ip | Jla6

JAOCTHKCHHUSA
KOMIICTCHIIHHU

Cp

BBIHYKACHHOM  IBUKCHUU
TCIIJIOHOCHUTCIIA

3.0

Paszgen 3.
Tenj1000MeHHBIE
annaparsbl.

3.1

Tema 7. TemnooOMeHHBIE
anmaparbl

05| 4

2/3UMHSIS

15 OIIK-1.2

3.2

JIabopatopHast padoTa Ne 6.
UccnenoBanne  mpouecca
TeTuIonepe1adan

TEIUIO0OMEHHOTO amrapara

2/3UMHSIS

5 OIIK-1.2

4.0

Paszgen 4. TonuamBo U ero
CXKMTaHUe B
TEmJI0CHJIOBBIX

yCTaHOBKAxX
JKeJIE3HOAOPOKHOTO
TPaHCHOPTAa.

41

Tema 8.

Bunae! Tommsa 3 0.2 2 | 2/3umHAA

7 OIIK-1.2

4.2

Tema 9. OcHOBBI ropeHHd
TOILTUBA

2/3UMHSIS

7 OIIK-1.2

dopma

aTTCCTaluu — 3a4CT

MIPOMEKYTOYHOU 3 2/netHAs 4

OIIK-1.2

KonrponbHas padborta

2/neTHss

16 OIIK-1.2

HWroro wacos (6e3 yuéra
YacoB Ha NPOMEXYTOYHYIO
aTTeCTalNIO)

17 | 34 | 17 | 76 4 8 4

124

5 ®OHJIl OHEHOYHbIX CPEACTB JIsA NTIPOBEIEHUSA

TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH U TIPOMEKYTOYHOM

ATTECTALUU OBYYAIOILIUXCHA IO JUCIUITIJIMHE

@DOoH/T OTIEHOYHBIX CPEACTB IS MMPOBEICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOYHOH aTTECTAIIHN
0 JUCIUILTAHE 0(OopMIIeH B BHIe mpuiioxeHus Ne 1 k paboueii mporpaMme JUCIUTUTAHBL M pa3MeIeH B AIEKTPOHHON
HH(POPMAIHMOHHO-00Pa30BaTEIILHON Cpejie Y HUBEPCUTETA, JOCTYITHON 00yYaroneMycCsl Yepe3 ero JUUHbINA KaOuHEeT

6 YHEBHO-METOANYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE

TV CHMUILIAHBI

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas JuTEpPaTYpa

Kon-Bo k3.
Bubmmorpadudeckoe onucanue B Oubnmoreke/
OHJIAHH
Kucenes, W. I'. TeruioTexHnka Ha TMOJBUKHOM COCTaBE KEJIE3HBIX OPOT : y4eo.
6.1.1.1 nocobue [yt By30B xk.-1. Tpauc. / 1. I'. Kucener. M. : YMII o o0pa3oBaHuio Ha 29
K.-1I. TpaHci., 2008. - 277c¢.
6.1.1.2 Kapmunckui, B. JI. TexHudeckast TepMOAMHAMUKA U TEIUIONEPEayda | Kype JeKLUil 62
o / B. JI. Kapmunckwuii. M. : MapmpyT, 2005. - 223c.
6.1.2 JlonoJHATEIbHAS JUTEPATYPA
Kon-Bo k3.
bubnunorpaduueckoe onmcanue B Onubnmoreke/
OHJIAHH
6.12.1 Jlykanun, B. H. Tenmmotexuuka : y4e6. 11 By30B - 5-¢ u3j., crep. / pen. B. H. 96
o Jlykanun. M. : Berem. mik., 2005. - 671c.
6.1.3 YueOHO-MeTOANYECKHE PAa3PA0OTKH (B T. Y. VIS CAMOCTOSATEIbHOM pa60oThl 00y4aOIINXCH)
Kon-Bo 3k3.
bubnnorpaduueckoe onucanue B Onbmmoreke/
OHJIAHH
6.1.3.1 Martsuenko, A.C. MeTonndeckue yka3aHus 1Mo u3ydeHuto qucuumminasl 51.0.28 Ornnaiin

TermnorexHuka no crneuuaibHocTd 23.05.03 [ToaBMKHOM cOCTaB JKeNE3HBIX AOPOT,




CIIeIaTn3anus DJISKTPUIECKUN TpaHCTIOPT kene3HbIX nopor / A.C. MaTBHEHKO ;
UpI'VIIC. — Upkyrck : UpI'YIIC, 2024. — 14 c. - Tekcr: anekrponnsiid. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_48565 1410 2024 1 signed.pdf

6.2 Pecypchl HHPOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH « MHTepHET»

DneKTpOoHHAs OMONMOTEKa Y4eOHO-METOIUYECKOTO IICHTPa MO OOpPa30BAHUIO HA JKEIC3HOAOPOKHOM

6.21 tparcrnopte «9b YMII XXIT» — https://Jumczdt.ru/books/
6.2.2 DnekTpoHHO-O0nbIMoTEeuHas cucrema «M3narenscrBo Jlanby, https://e.lanbook.com/
6.3 IIporpamMHoe o0ecnieuenre 1 HHPOPMAIHOHHbIE CIIPABOYHBIE CHCTEMBbI
6.3.1 bazoBoe nporpamMmMHoe o0ecnieueHue
6.3.1.1 Microsoft Windows Professional 10, rocymapctBeHHbIi KOHTpakT oT 20.07.2021 Ne
T 0334100010021000013-01
6.3.1.2 g/iicrosoft Office Russian 2010, rocymapctBenssiit koHTpakT oT 20.07.2021 Ne 0334100010021000013 -
6313 FoxitReader, cBo60/1:0 pacipocTpanseMoe porpaMMHoe obecrieyenne http://free-software.com.ua/pdf-
T viewer/foxit-reader/
Adobe Acrobat Reader DC cBoOomHO pacmpocTpaHseMOe TpPOrpaMMHOE — OOecreucHHe
6.3.1.4 . .
https://get.adobe.com/ru/reader/enterprise/
Aunmexc. bpaysep. Ilpuxmagnoe mnporpammHoe obecrnedenne oOmero HazHaueHus, OdQucHbie
6.3.1.5 MIPUJIOKCHNUS, TUICH3UA — CBOOOIHO paclpocTpaHsIeMoe MporpaMMHOe obecrieueHue 1o uieH3un BSD
License
6.3.2 Cnenuaiu3upoOBaHHOE IPOrPAMMHOe o0ecreyeHHne
6.3.2.1 \ He npenycmotpeno
6.3.3 UndopManiuoHHbIe CIPABOYHbIE CHCTEMbI
6.3.3.1 ‘ He npenycMoTpeHst
6.4 TIpaBoBble H HOPMATHBHbIE TOKYMEHTbI
6.4.1 ‘ He npenycMoTpenst

7 OIUCAHUE MATEPUAJIBHO-TEXHUYECKOIA BA3BI,
HEOBXOJIUMOIi JJ151 OCYIIECTBJIEHHUSI YYEBHOI'O IPOLIECCA
MO JUCHUILIMHE

Kopnyca A, b, B, T, /I, E UpI'VIIC naxonstcs no aapecy r. Upkyrck, yia. UepHsieBckoro, 1. 15;
kopnyc JI UpI' VIIC naxoautcsa — no aapecy r. Upkytck, yia. JlepmonTosa, a.80

VYuebHnas aynuropus ['-309 mis mpoBeieHHs ISKIIMOHHBIX U MPAKTUUECKHUX 3aHATHH, 1a00PaTOPHBIX PadoT,
TPYTIOBBIX U MHIMBHUYaIbHBIX KOHCYJIbTAUN, KYpCOBOI'O MPOSKTUPOBAHUS (BBINIOJHEHHS KYPCOBBIX
paboT), TEKYIIEero KOHTPOJISI U MPOMEXKYTOUHOH arTrecTaruu. OcHOBHOE 000pyI0BaHuE:!
CreMaIN3npoBaHHast MeOellb, MyJIbTUMEINAIPOEKTOP, 3KpaH, HOYTOYK (epeHocHo). st mpoBeneHus
3aHATUI NMEIOTCs yueOHO-HATISIHbIE NOCO0Ms (TIPE3eHTAINH, TUIAKATHI).

JlaGopatopus «Tepmonunamuka u termionepenada» E-201/1 s npoBeaeHus nabopaTopHbIX padoT,
IPYIIOBBIX U UHAMBUYAJIbHBIX KOHCYJIbTAlMi TEKYIIEr0 KOHTPOJISA U IPOMEKYTOUHOM aTTeCTalluu.
OcHoBHOe 000py/IOBaHKE: CHIEINATU3UPOBaHHAS MeOeb. J1Jis mpoBeIeHNs 3aHATHI UMEIOTCS yaeOHO-
HaTJBITHBIE TIOCOOMS (TIPe3eHTAINH, ITAKaTHl). TAOOPaTOPHBIN CTEHT IS UCCICAOBAHUS
TEPMOJAWHAMHYICCKHX TIPOILIECCOB B (PH3MUCCKUX CHCTEMAaX, Ta00PaTOPHBIA CTCH TSI OTIPEICICHIUS

K03 PHIMEHTA TETIOOTIaYH IPH BEIHYKICHHOM JIBUKCHUH TEIUIOHOCHUTEJIS, JTa00OPaTOPHBIN CTEH/T IS
orpeneneHus K03 GUIIeHTA TEIUIoNepeIadyd TeIII000MEHHOTO alnapaTta, JJabopaTOpHBIN CTEHT IS
ompeneneHus K03 UIMEeHTa TEIUIOPOBOIHOCTH MaTepraa, JabopaTOPHBIN CTEH s ONpeAeICHUS
K03 pHIIMeHTa TETIO0TAaYH IPU CBOOOTHOM JBIDKEHHUH TETIOHOCHUTEIIS, TA0OPAaTOPHBIA CTEHT IS
OTIpeIeNIeH s TEIUIOEMKOCTH BO3TyXa

[TomemeHns A7 caMOCTOATEIBHON PabOTHI 00YUAIOIINXCST OCHAIIEHB KOMITBIOTEPHOW TEXHUKOM,
MOJKITFOUEHHON K HH(OPMAIIMOHHO-TEIeKOMMYHUKAIIMOHHOH ceTH « M HTepHeT», 1 00ecreueHbI TOCTYIIOM B
JNEKTPOHHYI0 HHPOpMAMOHHO-00pazoBaTenbHyto cpeny Upl YIIC. [Tomemenus At caMOCTOSATEIbHO N
paboTHl 00yUarOIMXCSL:

— YHUTATbHBIE 3aJIBI;

— y4eOHbIe 3aTbl BRIUUCIUTENbHON Texaukn A-401, A-509, A-513, A-516, [1-501, 1-503, 1-505, J1-507;

— IOMEIIEHHS JIJIsI XpaHeHHs 1 NPO(UIIaKTHYECKOro 00CIyKUBaHus yueOHOro obopynoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA JISA OBYYAIOLUXCSA
11O OCBOEHMIO TN CIUIIJIMHBI

Bun yue6HOM
JIeSITEIbHOCTH

Opranuzanus yaeOHO! AesITeNbHOCTH 00yUJatomEerocs

Jlexmust (or matmHCKOTO «lection» — dYTeHWE) — BHJ AyAWTOPHBIX YUEOHBIX 3aHATHH.

Jlexus Jleknusi: 3aKianbIBa€T OCHOBBI Hay4YHBIX 3HAaHUM B CHCTEMATU3MPOBAHHOM, MOCIEI0BATEIIbHOM,

00001meHHo (GopMe; PACKPHIBAET COCTOSIHME W TEPCHEKTUBHI Pa3sBUTHS COOTBETCTBYIOLIEH




o0nacTn HayKM W TEXHHKH; KOHLECHTPHUPYET BHUMAHHE OOYdYarOIIMXCsl Ha HauOoJiee CIIOKHBIX,
Y3JIOBBIX BOIPOCAxX; CTUMYJIUPYET [MO3HABATEIBHYIO aKTHBHOCTD 00YYaIOIINXCSl.

Bo Bpemsi JIEKIMOHHBIX 3aHATHH OOy4YalOImIMICA JIOJDKEH YMETh CKOHLEHTPHPOBATh
BHUMaHHME Ha H3y4aeMbIX NpoOieMax M BKJIIOYUTH B PabOTy Bce BUABI IAMATHU: CIOBECHYIO,
00pa3HyI0 U MOTOPHO-JBHUIraTeNbHy0. 11 3TOro Bech MaTepual, u3jlaraéMblii pernoiaBaTeiem,
oOydaroremMycsi HEoOXOAMMO KOHCHEKTUpOBaTh. Ha MONSAX KOHCIEKTa ClexyeT IoMedaTh
BONPOCHI, BBIACICHHBIE OOYdYaIOIMMCS U KOHCYIbTALMM C TIpEerojaBareieM. BBIBOIHL,
MOJTyYeHHBIE B BUAE (POPMYI, PEKOMEHIYETCS B KOHCIIEKTE TTOAIEPKUBATH NN OOBOIUTH PaMKOH,
9TOOBI JIydIle 3alOMHUHANUCH. [lOJE3HO COCTaBUTH KpAaTKAH CIPAaBOYHHUK, COJICpPIKAIIUIl
OTIpEJICTICHUS] BaKHEHIINX MOHATHH Jeknnu. K kaXXnoMy 3aHATHIO CleayeT pa3odpars MaTeprall
npeaplaymed neknuu. M3ydas Martepuan mo y4eOHHMKY WM KOHCIIEKTY JIEKLIHH, Clemyet
MIEPEXOJUTH K CIETYIOMIEMY BOIIPOCY TOJIBKO B TOM CIy4Yae, KOTJa XOPOIIO YCBOEH MPEIbL YN
BOIPOC. P51t BONPOCOB TUCIUIUIMHBI MOXKET OBITh BBIHECEH Ha CaMOCTOsITEIbHOE H3yueHue. Takoe
3ajaHue TpeOyeT ONepaTHBHOIO BHINOIHEHUS. B KOHCIIeKTe JIeKIMii HE0OXOJMMO OCTaBUTh MECTO
JUISL OCBEILEHUS] YIOMSHYTBIX BOIpocoB. O003HAYMTH BONPOCHI, TEPMHHBI, MaTepual, KOTOPbIH
BBI3BIBAET TPYAHOCTHU, IOMETUTD U MOMBITATHCS HAMTH OTBET B peKOMeHAyeMoll mureparype. Eciu
CaMOCTOSTENLHO HE yaaeTcsi pa3o0paThesl B MaTepuale, To Heo0X0auMo chopMyIMpOBaTh BOIIPOC
U 33/1aTh NIPENOAABATEINI0 HA KOHCYJIBTAINY, HA MPAKTUYECKOM 3aHITUU

IIpaktuueckoe
3aHATHE

[IpakTHyeckoe 3aHATHE — BUJ ayJJUTOPHBIX Y4eOHBIX 3aHSITHIL, LleJieHanpaBieHHas hopma
OpraHu3aIMK y4eOHOTo IMpoliecca, MPU peaau3alii KOTopoil oOydaromuecs Mo 3aAaHUI0 U M0
PYKOBOJICTBOM IPEIOaBaTeNs BBIMOIHAIOT IPaKTHUECKUe 3aJaHus. [IpakTiHueckue 3a aHus

HaIpaBJIeHbI Ha YIIIyOJeHHE HayIHO-TEOPETUUECKUX 3HAHUH U OBJIaJICHUE OTIPe ICIeHHBIMU
METOJaMH paboThl, B MPOLIECCE KOTOPBIX BHIPAOATHIBAIOTCS YMEHUSI U HABBIKW BBITIOJIHEHUS TEX
WJIN WHBIX y4EOHBIX ICHCTBUH B TaHHOHU cepe Hayku. [IpakTHueckue 3aHATHS Pa3BUBAIOT

HayYHOE MBIIIICHHE U PEYb, O3BOJISIOT TPOBEPHUTH 3HAHMS 00YJAIOIINXCS, BRICTYIIAIOT KaK
CpeACTBa ONEPaTUBHOM 0OPATHOH CBSI3M; LIENb MPAKTHYECKUX 3aHATHH — yIIIyONsATh, pacInpATh,
JeTaTM3UPOBaTh 3HAHMS, ITOTyYCHHBIE HA JIEKINH, B 0000IIeHHOH (hopMe U cOlIeHCTBOBATh

BBIPa0OTKE HABBIKOB MPO(ECCHOHATBHOW AEATEIbHOCTH. Ha MpakTHYecKuX 3aHATHAX
MOJAPOOHO PAaCCMATPUBAIOTCS OCHOBHBIE BOIPOCH! TUCLUIIIMHBI, Pa30MPalOTCsl OCHOBHBIC THITBI
3agad. [Ipu moAroToBKe K MPaKTUYECKOM 3aHATHUIO CTYAEHT JOJDKEH OPUEHTHPOBATHCS HA CIIHCOK

peKOMeHA0BaHHOI nuTepaTypbl. OTBET Ha MPAKTUYECKOM 3aHATHUHU JOJDKEH OTJINYaThCS
SICHOCTBIO Y YETKOCTBIO M3JIOKEHUsI, YTOOBI 3TOTO TOCTHYb PEKOMEHYETCSl COCTaBIISATh KOHCIIEKT
OTBETA, BBIKCHIBATh KIIIOYEBbIE [IUTATHI U3 MH(POPMAIIMOHHBIX HCTOYHHUKOB 110 Kypcy. Taxke Ha

IIPAKTUYECKOM 3aHITHH BO3MOXKHO JIOMOJHEHUE K OTBETaM APYIHX CTYIEHTOB

JlaGopaTtopHas
pabota

[Ipu moAroToBKE K JIaOOPATOPHOMY 3aHITHIO HEOOXOJIUMO MOBTOPUTH COOTBETCTBYIOIIHIA
JIEKIIMOHHBINA MaTepuan (HUCHONb3ys KpaTKoe ero H3JIoKeHHe B IyHKTe «OOmme cBeIeHHs»
71a00paTOPHOTO MPAKTUKYMa), U3yYHTh OIMCAHUE Ja00PaTOPHON YCTAaHOBKH, YCBOUTH METOAUKY

MIPOBEACHUS IKCIIEPHUMEHTa M 00pabOTKH MOyUYEHHBIX JaHHBIX, IOJATOTOBUTH 3arOTOBKY
0J1aHKa OTYeTa ¢ Ucnoib3oBaHueM DBM 1100 B pyKONMCHOM BapHaHTe

CamocrosiTenbHast
pabota

OOyuenne 1o  jgucuuiuiiHe  «TelUIOTEXHUKa»  MpedycMaTpUBAaeT  AKTHBHYIO
CaMOCTOSATENIbHYI0 paboTy oOyuaromierocs. B pasmene 4 pabodueil mporpaMMbl, KOTOPBIH
Ha3piBaeTcsl «CTpyKTypa M coAep)kaHHE TUCHUUIUIMHBI», BCE Yachl CAMOCTOSTEIBHOM palbOTHI
pacmucaHbl 10 TeMaM M BONpocaM, a TaKkKe YyKazaHa HeoOxoaumas ydeOHas JuTeparypa:
oOyyaromuiics n3ydaer y4eOHbI Marepual, pa3dupaeT MpuUMepbl M pelaeT pa3HOypOBHEBbIC
3aJaud B pPaMKax BBINOJHEHHS Kak OOIMMX [OMAIIHUX 33JaHUM, TaKk ¥ HHIUBUIYaTbHBIX
noMamrHuX 3agannidi (MA3) u apyrux BHIOB padoT, MPEXyCMOTPEHHBIX pabodeld mporpamMMmoit
JUCUUIUIAHBL. [Ipy BBINONHEHWM AOMAIIHUX 3aJaHui oOydaromemycs cienyeT oOpaTHUThCS K
3a7a4aM, PEIICHHBIM Ha MPEIbIIYIINX MPAKTHUECKUX 3aHATHAX, PEIICHHBIM JIOMAIIHIM padoTam,
a TaKoke K MpuMepam, IPUBOIUMBIM JiekTopoM. Ecii 3Toro OyzeT HeqoCTaTOYHO AJIsl BBIOJIHEHHS
BCEH PabOTHI MOXHO JOIOJIHUTEIBEHO BOCIIOJIB30BAThCS YIEOHBIMHU ITOCOOMSIMH, IPUBEICHHBIMH B
pasnmene 6.1 «YueOHast nureparypa». Ecimm, HecMOTps Ha M3ydYeHHBIH MarepHual, 3ajaHue
BEIMIOJTHUTh HE YIAeTCA, TO B 00s3aTEIHHOM IOPSAKE HEOOXOTMMO IOCETUTHh KOHCYIIBTAIHIO
MIpero1aBaTessl, BEAYIIET0 NPaKTHIECKHE 3aHATHS, F/HIN KOHCYJIBTAIHIO JIEKTOPA.

JomamHue 3anaHus, WHIMBUAYaJbHbIE JOMAIIHME 3aJaHusi W Jpyrue pa60TLI,
MIPEeIyCMOTPEHHBIE paboUel mporpaMMOon JUCIUIUTHHBI JOJDKHBI OBITH BRIITOTHEHBI 00YYarOIIMCS
B YCTaHOBJICHHBIE IIPETIOABATENIEeM CPOKH B COOTBETCTBHM C TpeOOBaHMAMH K O(OPMIICHHUIO
TEKCTOBOH M rpaduuecKkoil JoKyMeHTaluu, chopMmynupoBaHHbM B [lonoxenun «TpeboBaHus K
0 OpMIICHHIO TEKCTOBOH M rpaduueckoil JokyMeHTauu. HopMOKOHTpOIIB

KomMmreke yq4eOHO-MEeTOANUECKHX MAaTepHaIOB TI0 BCEM BUJAM Y4eOHOU JEesATENBHOCTH, MPEIYCMOTPEHHBIM paboyeii
MIPOTPaMMO¥ AUCIMITIIMHEI (MOIYJIS), pa3MeIleH B NIEKTPOHHOW HH(POpMAIIMOHHO -00pazoBaTensHoi cpeae Upl VIIC,
JIOCTYITHOU 00ydaromemMycs 4epe3 ero JUIHbIN KaOuHeT




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHNs] TEKYILEro KOHTPOJIsl yCIeBaeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(hOpPMUPOBAHHOCTH KOMITETEHITUH Y 00yJarOIIuXCsl.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3ysIbTaToOB 00yueHHsI 3ajauaM OyayIiei npodeccuoHaaIbHON
JIeATETLHOCTH Y€pe3 COBEPIICHCTBOBAHUE TPAJUIIMOHHBIX U BHEAPEHUE WHHOBALIMOHHBIX METOOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIO/ITOTOBKA U CAMOKOHTPOJIb O0YUAIONINXCS B MPOIIecce 00yueHUsI.

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMH HCHOIB3YeTCsl TPEeXypOBHEBas
cucreMa:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEPIICHUIO OCBOCHHS O0pa30BaTEIbHON MPOTpaMMBbI; JaeT OOIlee MPEACTaBICHUE O BHJIEC
JESTEIIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX ()YHKIIMOHUPOBAHHS OOBEKTOB MpPO(heCcCHOHATHHOM
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETUIIOBBIE 3a/laud, MPUHUMATh MPOGECCHOHATBHBIE M YNPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM H
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET

AUCHHUILIMHA.

IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

Juctuminza «TerorexHukay y4acTByeT B pOPMUPOBAHUN KOMITETCHIIUH:

OIIK-1. Cnocoben pemiate WHXEHEPHBIEC 3a/1a4d B MPO(ECCHOHATBHON JEATEIbHOCTU C
UCTIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HayK, MAaTEMaTUYECKOT0 aHAIN3a U MOJICIIMPOBAHUS
IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI

ouHasi popma o0yUeHus

HaunmeHoBanne Kon
HaumMmeHoBaHHE OIIEHOYHOTO
KOHTPOJIBHO- HMHIUKATOpa
Ne OOBEKT KOHTPOJIA cpexnctsa (popma
OLIEHOYHOT'O JIOCTHKEHUS *
MEpOIPHUATHS KOMITETEHIINU MpOBCAICHMA™)
3 cemecTp
1.0 Paznea 1. Texunueckasi TepMOIUHAMHUKA
11 Texymumii Tema 1. Brenenue. @usnueckue OIK-1.2 [IpoBepounas pabota
) KOHTPOJIb OCHOBBI TEPMOJMHAMUKHI ) (YCTHO/TIMCEMEHHO)
12 Texymumii Tema 2. OCHOBHBIE 3aKOHBI OIK-1.2 [IpoBepounas pabota
' KOHTPOJIb TEPMOJIUHAMUAKH ' (YyCTHO/TIMCEMEHHO)
1.3 Texymuit Tema 3. LIUKIBI TETIOBBIX MAITUH OIIK-1.2 Iposeponas pabora
KOHTPOJIb (YCTHO/TIMCEMEHHO)
14 Texymuii Tema 4. 1IUKIIBI XOJIOIUIBHBIX OIK-1.2 IIpoBepounas paboTa
) KOHTPOJIb MallluH ) (YCTHO/TIMCEMEHHO)
JlaboparopHas pabota Ne 1. JlaboparopHas paboTa
15 Texyrmmmii HUccrenoBanue OITK-1.2 (TTCBEMEHHO/YCTHO)
' KOHTPOJIb TEPMOJINHAMUYECKUX MPOIIECCOB B ' IIpoBepounas paboTa
(u3NUeCKUX CUCTeMaXx (YCTHO/TIMCEMEHHO)
JlaboparopHas pabota Ne 2. JlaboparopHas paboTa
16 Texyrmmmii OmnpeneneHne yaenbHON OITK-1.2 (TTCBEMEHHO/YCTHO)
' KOHTPOITb TETJIOEMKOCTH BO3yXa MPH ' IIpoBepounas pabora
ITOCTOSTHHOM JJaBIICHUH (YCTHO/TIMCEMEHHO)
17 Texymmii PT'P 1. Pacuer ra3oBbIX LUKJIOB OIK-1.2 PacuerHo-Tpaduueckas
) KOHTPOJIb TEIUIOBBIX JBUTATENCH ' pabota (PT'P) (rmceMeHHO)
2.0 Pazgen 2. Tennonepenaua
21 Texymuuit Tema 5. TemnonpoBOgHOCTH OIlK-1.2 Iposepounas padora
KOHTPOJIb (YCTHO/TIMCHMEHHO)
29 Texymmii Tema 6. KOHBEKTUBHBIH OIK-1.2 [IpoBepounas padoTa
' KOHTPOJIb TETI000MEH ' (YCTHO/TIMCEMEHHO)
2.3 Texymuuit Tema 7. TemnooOMeH U3TyICHUEM OIIK-1.2 Iposeponas pabora
KOHTPOJIb (YCTHO/TIMCHMEHHO)
JlaGopartophas pabota Ne 3. JlaGopatopHas paboTa
24 Texymuii HccnenoBanue TENIONPOBOJHOCTH OIK-1.2 (MMCBMEHHO/YCTHO)
' KOHTPOJIb Pa3IMYHBIX MaTEPHAJIOB METOAOM ' IIpoBepounas pabota
LWJIMHIPUYECKOTO CIIOS (YCTHO/TUCBMEHHO)
JlaGopartopHas pabota Ne 4. JlaGoparopHas paboTa
25 Texymuit HccnenoBanrne KOHBEKTUBHOTO OIK-1.2 (TTMCHEMEHHO/YCTHO)
' KOHTPOJTb TEMI000MeHa P CBOOOTHOM ' IIpoBepounas pabota
JIBUJKEHUH TETUTOHOCUTEIS (YCTHO/TIMCBMEHHO)
JlabGopaTopHast padota Ne 5. JlabopaTopHas paboTa
26 Texymmii HccnenoBanne KOHBEKTHBHOTO OITK-1.2 (TMCBMEHHO/YCTHO)
' KOHTPOJIb TETI000MEHA TIPH BEIHYKJICHHOM ' [IpoBepounas pabota
JIBUJKEHUH TETTOHOCUTEIS (YCTHO/TIMCBMEHHO)
3.0 Pasnea 3. Tensioo0MeHHBIE aninapaThbl
31 Texymuii Tema 7. TemmooOMeHHbBIE OIK-1.2 IIpoBepounas pabota
) KOHTPOJIb arnmnaparTsl ' (YCTHO/TIMCBMEHHO)
JlaGopartophas pabota Ne 6. JlaGoparopHas paboTa
32 Texyrmmmii HUccrenoBanue npomecca OITK-1.2 (TMCBEMEHHO/YCTHO)
' KOHTPOJTb TEIUIoNepeIaun TeMI000MEHHOTO ' IIpoBepounas pabota
annapara (ycTHO/IMCBEMEHHO)
4.0 Pa3aen 4. TonyinBo U ero CKMraHue B TEMJOCHJIOBBIX YCTAHOBKAX 7KeJIE3HOAOPOKHOT0 TPAHCIOPTAa
41 Texynuuit Tema 8. Buzs! Tonnusa OIIK-1.2 ITposepounas padora
KOHTPOJIb (YCTHO/TICEMEHHO)




4.2 Texymuid Tema 9. OcHOBBI TOpEHUS TOILINBA OIIK-1.2 Iposepotnas pabora
KOHTPOJIb (YCTHO/TIMCEMEHHO)
Pasnen 1. Texauueckas
TePMOANHAMHKA
Paznen 2. Temmonepenada
A pen 3adert (cobecemoBanme)
IIpomexxyTounas Pazpen 3. Tennoobmennrre 3a4yeT - TECTUPOBAHUE
P YT anmaparsl OIlK-1.2 P
aTTeCcTalus (KOMITBIOTEpHBIC
Pazpnen 4. TomnuBo u ero
TEXHOJIOTHH)
C)KUTAHUE B TEIUIOCHIOBBIX
YCTaHOBKAX JKEJIE3HOI0POKHOTO
TpaHCIopTa
IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI 3a04Has popma 00y4eHHs
HaumenoBanue Kon
HaumeHnoBanue o1ieHOUHOTO
KOHTPOJIBHO- HHUKATOpa
No OOBEKT KOHTPOJIS cpenctsa (popma
OIICHOYHOT'O JTIOCTH>KCHUS *
MIpOBEACHUS*)
MEPOIPUSATHS KOMIICTCHITHU
2 Kypc, ceccusi SMMHSAA
1.0 Pa3gen 1. Texuuueckasi TEepMOIHHAMHKA.
11 Texymuit Tema 1. Beenenue. Gusndeckue OIK-1.2 IIpoBepounas paboTa
) KOHTPOJIb OCHOBBI TEPMOJMHAMUKHI ) (YCTHO/TIMCEMEHHO)
12 Texymumii Tema 2. OCHOBHBIE 3aKOHBI OIK-1.2 [IpoBepounas pabota
' KOHTPOJIb TEPMOANHAMUKHI ' (YCTHO/TIMCEMEHHO)
Texymumii [IpoBepounas pabota
1.3 yi Tema 3. 1IUKIIBI TEIUIOBBIX MAIIMH OIIK-1.2 PoBep P
KOHTPOJIb (YyCTHO/TIMCEMEHHO)
14 Texywmuii Tewma 4. 1UKIIBI XOJIOIUIBHBIX OIK-1.2 IIpoBepounas pabota
) KOHTPOJIb MallluH ) (YCTHO/TIMCEMEHHO)
JlaGopatopHas pabota Ne 1. JlaGopatopHas paboTa
15 Texymuii Hccnenosanue OIK-1.2 (MMCBMEHHO/YCTHO)
' KOHTpPOJIb TEPMOJINHAMUYECKUX MPOIIECCOB B ' IIpoBepounas pabota
(u3NUeCKUX CUCTeMax (YCTHO/TIMCEMEHHO)
2.0 Paspgea 2. Temsionepenaua.
Texymumii [IpoBepounas pabota
2.1 Y Tema 5. TemionpoBOIHOCTH OIlK-1.2 PoBep P
KOHTPOJIb (YCTHO/TICEMEHHO)
29 Texymuii Tema 6. KOHBEeKTHUBHBII OITK-1.2 IIpoBepounas pabota
) KOHTPOJIb TEMmI000MeH ' (YCTHO/TIMCHMEHHO)
Texymumii [IpoBepounas padbota
2.3 yi Tema 7. TensiooOMeH H3TydYeHHEM OIlK-1.2 POBEp P
KOHTPOJIb (YCTHO/TIMCHMEHHO)
JlaboparopHas pabota Ne 4. JlaboparopHas paboTa
24 Texymmmii HUccrenoBanre KOHBEKTHBHOTO OITK-1.2 (TTHCBEMEHHO/YCTHO)
' KOHTPOJIb TETI000MEHA TP CBOOOTHOM ' [IpoBepounas padota
JIBIDKCHUH TETUTOHOCHTEIIS (YCTHO/TICEMEHHO)
3.0 Pa3gen 3. Ten1oo6MeHHbIE anmapaThl.
31 Texymuit Tema 7. TemnooOMeHHBIE OIK-1.2 IIpoBepounas pabota
) KOHTPOJIb arnmnaparTsl ' (YCTHO/TIMCHMEHHO)
JlaboparopHas pabota Ne 6. JlaboparopHas paboTa
32 Texymmmii HUccrenoBanue nporecca OITK-1.2 (TTHCBEMEHHO/YCTHO)
' KOHTPOJIb TeTUIoNepeIaun TeMI000MEHHOTO ' IIpoBepounas pabota
amnmapara (YCTHO/TUCBMEHHO)
4.0 Pa3nen 4. ToninBo W €ro CKHraHHE B TEMJIOCHIOBBIX YCTAHOBKAX KeJIE3HOTOPOKHOTO TPAHCIOPTA.
T i II
4.1 Crytmi Tema 8. Buas! Tommsa OIIK-1.2 poBepotHas pabora
KOHTPOJIb (YCTHO/TIMCEMEHHO)
T i II
42 CRYyIHi Tema 9. OCHOBBI TOPEHHS TOTLTNBA OIIK-1.2 poBepotHas pabora
KOHTPOJIb (YCTHO/TIMCBMEHHO)
2 Kypc, ceccus JIeTHAS
Paszgen 1. Texanueckas
TEpPMOIUHAMUKA
Paznen 2. Tennonepenaua
. Pasnen 3. TermmiooOMeHHBIC
Texymumii KouTponsnas pabora (KP
K:Hzni)m, anmapatbl OlK-1.2 (H?/ICLI?\;)GHHO) paoor (1)
p Pazgen 4. TommBo u ero
CKUTAHUE B TEIUIOCHIOBBIX
YCTaHOBKAX YKEJIE3HOI0POKHOTO
TPaHCIOpTa




Pasnen 1. Texauueckas
TEepPMOJUHAMUKA
Paznen 2. Tennonepenaua

3aueT (cobeceqoBanue
Paznen 3. TermiooOMeHHbIE ( )

IIpomexyTouHas 3auer - TeCTUPOBAHUE
P YT anmaparsl OIlK-1.2 P
aTTecTalnus (KOMIIBIOTEpHBIE
Paznen 4. Tornuso u ero
TEXHOJIOTHH)

CKMT'aHHE B TETUIOCHIIOBBIX
YCTaHOBKaX JKeJIe3HOAOPOKHOTO
TpaHCHopTa

*®opmMa MpoBeieHUsT KOHTPOJIbHO-OLEHOYHOTO MEPOIPUITHS: YCTHO, MUCbMEHHO, KOMIIBIOTEPHbIE
TCXHOJIOTHUH.
Onucanue noka3zarejed 1 KpuTepueB OLEHUBAHUS KOMIIeTEHIIMA.
Onucanue mKaJja OeHUBAHUS

KoHTponp KkadecTBa OCBOCHHS JUCIUIUIMHBI BKJIIOYaeT B ce0s TEKymIUHA KOHTPOIb
YCIIEBAEMOCTH M TMPOMEXKYTOUHYIO aTTeCTaluio. TeKylmHil KOHTPOJb YCHEBAEMOCTH U
MIPOMEKYTOUHAs aTTeCTallusl OOYYaIOIIMXCs MPOBOASTCS B IEJSIX YCTAHOBJIEHUS COOTBETCTBHUS
JOCTHKEHUI  O0y4arommxcs MO3TanHbIM TpeOoBaHUSM 00pa3oBaTeNbHON MpOrpamMmbl K
pe3ynbraraM o0ydeHuss U GOPMUPOBAHUS KOMITCTCHITHIA.

Texymuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOW BHJ CHUCTEMAaTHYECKOW MPOBEPKU 3HAHHIA,
YMEHUM, HABBIKOB OOYyYaIOIIMXCSA. 3ajadya TEKYIIEro KOHTPOJISI — ONEpPaTUBHOE U PETyJIspHOE
yrpaBieHHe Y4eOHOM NesTeNbHOCTHIO 00YYarOINXCs HA OCHOBE 0OpATHOMN CBSI3U U KOPPEKTUPOBKH.
Pe3ynbrathl OlleHUBAaHUS YIYUTHIBAIOTCSA B BUJIE CPEIHEH OLIEHKHU TP MIPOBEICHUU MPOMEKYTOUHOM
aTTeCTallUU.

Jy1st orieHMBaHMs PE3yIbTATOB 00YUYEHUS UCIIOJIb3YETCSI YEThIPEeX0aTbHAS IITKAJIA: «OTIIMYHOY,
«XOpOILIOY», «YIOBIETBOPUTEIHHOY», «HEYIOBIECTBOPUTEIHHO» U JABYXOa/UIbHAS IIKAJA: «3aUTEHOY,
«HE 3aYTCHOY.

[lepeueHb OLIEHOYHBIX CPEICTB, MCIOJB3YEMbIX Ui OIICHUBAHHS KOMIIETEHIMH, a TaKkKe

KpaTKasi XapaKTEpPUCTHKA STUX CPEACTB PUBECHBI B TAOIHIIE.

Texymmii KOHTPOJIb

HanmenoBanue
OIICHOYHOT'O CPE/ICTBA

KpaTKa;{ XapaKTCPUCTHKA OLICHOYHOI'O CPpEACTBA

IIpencraBnenue
OLIEHOYHOI'0
cpenctea B @OC

PacuerHo-rpaduueckast
1 | pab6ota (PTP)
(TMCHBMEHHO)

CpezncTBo Uit TPOBEPKH yMEHHMH HPUMEHSTH MOJIyYEHHbIE
3HAHMS 110 3apaHee ONPENEICHHOW METOJUKE JUIS PELICHUs
3aj1a4 WIN 3aJlaHnH 10 paseny IUCIUTUIHHBL

MosxeT OBITH HCIIOIB30BaHO JUIS OIEHKH 3HaHWH, yMEHHH,
HaBBIKOB ¥ (MJIM) ONBITA AESTEIBHOCTH 00YJaIOIINXCS

Tunosoe 3aganne
JUTS BBITIOJTHEHUS
pacyeTHO-
rpaduIecKoi
paboTEHI 1Mo
pasnernam/TeMam
JIICLUILITHHBI

Konrponbnas pabora
(KP)

CpezncTBo Uil TPOBEPKH yMEHHMH HPUMEHSTH IOJIyYEHHbIE
3HAHMS 110 3apaHee ONPENCICHHOW METOJIUKE JUIS PELICHUs
3a]1a4 WIN 331aHuil 10 pa3feny AUCLUIIINHEI.

MosxeT OBITH HCIIOIB30BaHO JUIS OIEHKH 3HAHWH, yMEHHWH,
HAaBBIKOB U (MJIN) OTBITA JESITEIHHOCTH 00yJIarOIIUXCs

TumnoBoe 3ananue
JUTSL BBITIOJTHEHUS
KOHTPOJIbHOM
paboThI 110
paszenam/Temam
JIICIUTLITHHBI

CpezncTBo, MO3BOJISIONIEE OLEHUTh YMEHHE OOY4YaloIIerocs
IMMCEMEHHO/YCTHO M3JIaraTb CyTh IIOCTABJIEHHOH 3ajauwu,

OO6pa3zer 3a1aHus
JUTSL BBITIOJTHEHUS

CaMOCTOSTEIIFHO MPUMEHATh CTAHIAPTHBIC METOMBI PEHICHUs | J1abopaTopHOU
MIOCTABJICHHOW 3aJ]add C WCIOJIb30BAHHEM HMeEIomIeiics | paboThl U
3 | JlaboparopHas pabora . .
nmabopaTopHOil 0a3pl, MNPOBOAUTH AaHAIM3 IOJYYCHHOTO | IMPUMEPHBII
pe3ynbTara paboThI. nepeueHb
MoskeT OBITh UCIIOJIL30BAHO ISl OIICHKH YMEHWH, HABBIKOB M | BOMPOCOB JJISI €€
(nn) ombITa ASSITENTLHOCTH 00YJarOIINXCsl 3aIIHUThI
. KomrmuiexTst
CpencTBo MPOBEPKH YMECHUHN MPUMEHSITh [TOJTyYCHHBIC 3HAHUS S
4 | IIpoBepounas paborta JUIsL BBIIIOJIHEHMSI 3aJJaHUM ONPEJEICHHOTO THUIIA 110 TEME WM
BBIIIOJIHCHUSA

pasneuny.

IIPOBEPOYHBIX




MoskeT OBITh WCHOJBL30BaHO ISl OLEHKH 3HAHWA W YMEHHM | paboT Mo TeMam
00y4aromumxcsi. JIUCIUTUIAHBI

HpOMe)KYTO‘lHaH aTrecranus

IIpencraBnenue
HaumenoBanue
Ne Kpatkast xapakTepHuCTHKa OIIEHOYHOTO CPEACTBA OILIEHOYHOTO
OIIEHOYHOT'O CPENCTBA
cpenctea B DOC
Ilepeuens
CpencTBo, MO3BOJISIONIEE OLICHUTh 3HAHUS, YMEHUS, HABBIKOB
TEOPETUYECKUX
1 (WJIH) OTBITA AESATEIBHOCTH 00yJalOIIerocs o JUCIHUIIIHHE.
1 | 3ager . . | BOIIPOCOB U
MosxeT OBITH HCIIOJB30BaHO JUISl OLIEHKH 3HAHWH, yMEHHWH,
MPaKTHYECKUX

HABBIKOB U (MJIN) OTBITA JESITEIHLHOCTH 00yJarOIINXCsI o
3aJ[aHui K 3a4eTy

CucteMa  aBTOMATHU3UPOBAHHOTO  KOHTPOJS  OCBOCHHSA
KOMIETCHIMKA (4acTH KOMIICTEHIIMK) OOyJaroImuMcsl o
JUCHUIUIAHE (MOJYJIIO) C MCIOJIb30BaHUEM HH(GOPMAIIMOHHO- | DOH TECTOBBIX
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM. 3aJJaHuHA
MoeT OBITh HWCHOJB30BAHO JUI OLEHKH 3HAHWH, YMEHUH,
HAaBBIKOB U (MJIN) OTBITA JESTEIHPHOCTH O0YJIarOIIUXCS

Tect — mpoMeKyTOYHAS
2 | arrectanus B popme
3a4era

KpuTtepuu u mkaJibl OlleHMBAHUSI KOMIIETEHIUI B pe3yJibTaTe U3y4YeHUs] JUCHUILIHHBI
NPHU NPOBeIeHUN NMPOMeKYTOUHOM aTTecTanuu B popme 3auera. lllkana oueHuBanusi ypoBHsi
OCBOCHHSA KOMIIeTeHIUIA

YpoBeHb
[Ikana oneHUBaHUS Kpurepun oneanBanms OCBOCHHUS
KOMIIETEHIIUU

OO6yyatoniuiics TpPaBUIBHO OTBETUJ HA TEOPETUYECKHE
BOMpockl. [loka3an OTaMYHbIC 3HAHUSA B paMKaX y4eOHOTro
Marepuaia. [[paBUIbHO BBINOIHUI IPAKTUYECKUE 3a1aHMUS.
[loka3an oTaMYHBIE YMEHHS M BIAJICHUS HaBBIKAMHU Bricokuit
MPUMEHEHHUS TIOyYeHHBIX 3HAHUN 1 YMEHHIA TIPU PeIIeHUH
3aJad B paMKax ydeOHoro MaTepuana. OTBeTHJI Ha Bce
JIOTIOJTHUTEIIbHBIE BOIPOCHI

OOyuaronuiicst ¢ HeOOIBIIUMH HETOUHOCTSMH OTBETHII Ha
TeopeThyeckue BOMpochl. [lokaszan Xopoline 3HaHUS B
pamkax  yueOHoro  marepuama. C  HeOONBIIMMU
HETOYHOCTSIMH  BBIIIOJHWJI  MPAKTHYECKUE  3aJaHUsL.
IMokaszan xopolire yMeHHs U BIAJCHHS HABBIKAMH
IPUMEHEHHUS [I0JYyYEHHBIX 3HAHUH U YMEHUM IIPU PELIECHUU
3a7a4 B paMmkax ydeOHoro wmarepuana. OTBeTun Ha
6OJ'II)IHI/IHCTBO JOTOJIHUTCIIbHBIX BOIIPOCOB

BazoBriit
«3aUTEHO»

OO6yyatronuiics ¢ CyleCTBEHHBIMA HETOYHOCTSIMU OTBETHIT
Ha TEOPETUYECKUE BOIIPOCHI. ITokazan
YIIOBIICTBOPHUTENIbHBIE 3HAHUSIT B paMKax y4eOHOTo
marepuana. C CylecTBEeHHBIMH HETOUHOCTSMH BBITTOJIHII
npakThdeckue 3aiaHus. [lokasan yIOBIETBOPHTENLHbBIC MuHHUMATbHBINA
YMCHUS M BJIAJICHUS HABBIKAMH NMPUMCHEHHS MMOJTy4CHHBIX
3HAaHUI U YMEHUI MPY PEIICHUY 3a/1a4 B PaMKax y4eOHOTO
Mmarepuana. JIonycTHiI MHOTO HETOYHOCTEH NpH OTBETE Ha
JIOTIOJTHUTENbHBIE BOIPOCHI

O6y‘lalOIIIPII7[CH IIpu OTBETC HA TCOPECTUYECCKUEC BOIPOCHI U

pu BBIIIOJIHEHUU [IPaKTUYECKUX 3alaHui
«HE 3AUTCHOY IIPOJEMOHCTPUPOBAJI HEJOCTATOUHBIM YPOBEHb 3HAHMM U Komnerenuus
YMEHHH TpW pEHIeHHH 3afad B paMKax y4eOHOro He chopMUpoBaHa

Matepuaia. HpI/I OTBETaX Ha OOIOJHUTECIBHBIC BOIPOCHI
OBLIO JOIMYHICHO MHOKCCTBO HETIPABUIIBHBIX OTBETOB

Tect — IMPOMCIKYTOYHAA aTTCCTAllUA B (I)opMe 3a4cTa

[IIkana oneHBaHUS Kpurepuu onieHuBanust

OOyyaronuiicst BepHo oTBeTHI Ha 70 % W Oosee TECTOBBIX 3a/laHUH MPU MPOXOKIAECHUH
TECTHPOBAHUS

«BavYTCHO»




«HC 3a4YTCHO»

TCCTUPOBAHUA

OO0y4aroniuiicss BEepHO OTBETHII Ha 69 % W MEHEe TECTOBBIX 3aJaHUI MPU MPOXOKICHUU

KpuTtepuu u mKaabl olleHUBaHUS Pe3yJIbTATOB 00yUeHHUsI PH NPOBeIeHN U
TEeKYIero KOHTPOJIsl yCIieBaeMoCTH

PacuerHo-rpaduueckas pabora (PI'P)

IIxane! ollecHUBAHUS

Kpurepun onieHuBaHus

COTJIMYHO»

«Xopomo» «Ba4YTCHO»

«YAOBJICTBOPUTCIIBHO»

OOyuaronuiicss MOJHOCTBIO WM TMPAaBHIBHO BBIMONHUI 3amganue PIP.
Ilokazan oOTAMYHBIE 3HAHMWS, YMEHHS W BJIAJACHUSA HaBbIKAMU
MPUMCHCHHS UX MPH PEHICHUU 3a/1a4 B paMKaX YCBOCHHOTO y4eOHOTO
Matepuana. PI'P  odopmieHa akkypaTHO W B COOTBETCTBHU C
MIPEIBSBIACMBIMU TPCOOBAHUIMU

OOyuaroniuiics BeImoHWI 3a1anue PI'P ¢ HeOOMbIIMMU HETOUHOCTSIMH.
ITokazan xopolue 3HaHuUs, yMEHUS 1 BIIaJICHUS] HABBIKAMU TPUMEHEHUS
WX TIpU PEUICHWH 3aJad B paMKaX YCBOGHHOTO y4eOHOTO MaTepHaia.
Ectp HenocraTku B odopmirennn PI'P

OOyuarommiicss  BeImonmHMI — 3amanne PIP ¢ cymecTBeHHBIMH
HETOYHOCTAMHU. Ilokazanm yqOBIETBOPUTENBHBIE 3HAHUS, YMEHHS H
BIIAJICHUS] HaBBIKAMU IPHMEHEHHs MX IPU PEIIECHUM 33Ja4 B paMKax
yCcBOEHHOTO yueOHoro Matepuana. Kagectso opopmierus PI'P mmeer
HEJOCTaTOYHBIA YPOBEHb

«HEYIOOBJICTBOPUTEIIBHO» «HC 3a4YTCHO»

Ilpu Bemonuenun PI'P oOydaromuiics  MpOAEMOHCTPUPOBAI
HEJOCTaTOYHBIM YPOBEHb 3HAHUM, YMEHMM M BIAJCHUA UMM IIpU
peIIeHNH] 3a7jad B paMKaX YCBOCHHOTO yueOHOro MaTepuaia

KonrpomnsHas paborta

IIxanb! OLICHUBAHUS

Kputepuu onieHuBaHus

COTJIIUYHO»

«XOPOIO»
«3adYTCHO»

«YHOBJICTBOPUTCIILHO»

OOyyaroumuiicst TOJHOCTBIO M IPaBWIBHO BBINOJHWI  3aJaHUE
KOHTpOJIbHOH paboThl. [Toka3an OTIMYHbIC 3HAHHUS U YMEHUS B paMKax
YCBOGHHOTO ydeOHoro marepuana. KoHTponbHast pabora odopmiieHa
AKKypaTHO M B COOTBETCTBHU C NPEIbSIBISIEMBIMU TPEOOBaHUIMH

OOydaromuiics  BBIMOJHWI — 33JlaHAe  KOHTPOJIBHOW  paboThl ¢
HEOOJIBIIMMHI HETOYHOCTSIMU. [loKa3an Xopolure 3HaHUsS M yMCHHUS B
paMKax YCBOGHHOro YydeOHOro Marepuana. EcTh HenocTaTku B
0 OpMIICHIN KOHTPOJIEHOU pabOTHI

OOy4varomuiicss  BBIMOMHWI — 3aJlaHie KOHTPOJBHOW  paboThl ¢
CYIIECTBEHHBIMHA HETOYHOCTSIMH. [lOKa3aln yJOBIETBOPHUTEIILHbBIC
3HaHUS W YMEHHUS B paMKax YCBOCHHOTO YYeOHOro MaTepuaa.
KauectBo oopMiIeHHST KOHTPOJIBHON PabOThI MMEET HEI0CTATOUHBIMH
YpPOBEHb

«HEYOOBJIECTBOPUTEIILHO» «HC 3a4YTCHO»

OOyuaronmiicss HE MOJHOCTBIO BBINOJHMII 3aJlaHUsI KOHTPOJIBHOM
paboThI, IPU TOM ITPOSBIJI HEAOCTATOYHBIN YPOBEHb 3HAHUI U YMEHUII

JlaGopatopHas paboTa

IIIkajbl olleHHBaHUS

Kpurepun onieHnBanus

KOTJIIUYHO»

«Ba4YTCHO»

«XOpPOoIO»

JlaGopaTopHast paboTa BEIIIOJIHEHa B 0003HAYEHHBIH NperoiaBaTeieM
CPOK, TINCHbMEHHBIH 0T4eT Oe3 3aMedaHni.

JlaboparopHasi paboTa BBITOTHEHA 00YYAIOIIMMCS B ITOJTHOM 00BEME C
coOroIeHneM HeoOXoAnMOH mocienoBaresibHoCTH.  OOyvaronmiicst
paboTasl MOJHOCTBIO CaMOCTOSITENBHO; II0Ka3ajl HEOOXOIMMBIE JUIs
MIPOBEJCHUS PaOOTHI TEOPETUUECKUE 3HAHUS, IPAKTUIECKUE YMEHUS U
HaBeIKH. Paborta (oT4er) odopmieHa axkKypaTHo, B Hamboiee
ONITUMAIILHO# 1151 prKkcanuu pe3ynbTatoB popme

JlaboparopHas paboTa BBHIMOTHEHAa B 0003HAUEHHBIN MPETIOIaBaTeIeM
CpOK, MMUCbMEHHBIN OTYET C He6OJ'II)HII/IMI/I HEI04YCTaMHU.

Jlaboparopnast paboTa BHITIOJTHEHA 00YYAIOIIMMCSI B TIOTHOM 00bEeMe H
caMoCTOsITeNIbHO.  JIOMyIieHsl  OTKJIOHEHWS OT  HEeoOXOAMMOM
TOCIEA0BATCIIBHOCTU BBINIOJIHCHUA, HE BJIMAIOIINUE Ha ITPABUIIBHOCTH
KOHEYHOTO pe3yibraTa. PaboTa MOKa3bIBacT 3HAHUE OOYYAFOIIMMCS
OCHOBHOTO TEOPETHYECKOTO MaTepHaja W OBJIQJICHUE YMCHUSIMU,




HEOOXOAMMBIMH Ul CAaMOCTOSTENILHOTO  BBIMOJHEHUS  PaboOTHI
JlonyIeHbl HETOYHOCTH U HEOPEXKHOCTH B OPOPMIICHHU PE3yJIbTaTOB
paboTsI (0TUETA)

JlabopatopHast paboTa BBIIIOJIHEHA C 3aJepKKOH, ITMCEMEHHBII OTYET C
HEJJ0YeTaMH.

JlaboparopHasi paboTa BBITONHIETCS M O(GOPMIIAETCS OO0YJIAIOIIMCS
«yIOBIICTBOPHTEIIHHO IpH HOocTOpoHHeH nmomomy. Ha BbImonmHeHHe padoThl 3aTpayuBacTCs
MHOTr0 BpeMeHH. OO0yJaromuics NOKa3bIBaeT 3HAHHUS TEOPETHYECKOTO
MarepHana, HO WCHBITBIBACT 3aTPyJHEHHE IIPU CaMOCTOSATENBHOM
paboTe ¢ HICTOYHUKAMU 3HAHUH WM TPUOOpamMu

JlaGopaTopHast paboTa He BBIIOJHEHA, NHCHMEHHBI OTYET He
MIPE/ICTaBIICH.

PesynbraThl, MosydeHHbIE OOYYarOUIMMCS, HE MO3BOJISIIOT ClEIaTh
NIPaBUWJIBHBIX BBIBOJOB W IIOJHOCTBIO PAacXOMASATCS C IMOCTAaBICHHOMN
«HEYIOBIICTBOPUTEIBLHO» | «HE 3a4T€HO» | Ienbto. [lokaspiBaeTcs MmiIoxoe 3HaHHE TEOPETUUECKOr0 Marepuana U
OTCYTCTBHE HEOOXOAUMBIX YMCHHUH.

JlaboparopHast paboTa He BEHINONHEHA, y YYaIlerocss OTCYTCTBYIOT
HEoOXOIMMbIe JUI1 TNPOBEHNEHHS palbOThl TEOPETHYECKHE 3HAHMS,
NPaKTUYECKHUE YMEHUS U HABBIKH

[TpoBepounas paborta

IlIxana Kputepunii onenku
OLCHUBAHUA

OOyJarouuiicss TPABWIBHO WM C HEOOJBIIMMH HETOYHOCTSIMH BBITIONHWI — 3aJaHUs
MIPOBEPOYHON pabOTHI
OOyJaronuiicss HEMPABHWIILHO WM C CYIICCTBECHHBIMH HETOYHOCTSMH BBIMOJHIJI 3aaHHUS
MIPOBEPOYHOU PabOTHI

«BavYTCHO»

«HC 3a4YTCHO»

3. TunoBble KOHTPOJIbLHBbIE 3a]aHHs HJIH HHbIE MATEPHAJIbI, HEOOX0IMMbIE
JJIS1 OIl€HKM 3HAHM I, YMeHHH, HABBIKOB M (WJIN) ONBITA J1eATEJIbHOCTH

3.1 TunoBbIe KOHTPOJIbHBIE 3aaHUsI 1JIl BLINOJHEHUS KOHTPOJIbHBIX padoT
KouTponbHble BapuaHThl 33JlaHUN  BBUIOKEHBI B DIIEKTPOHHOW MHGOPMAIMOHHO-
obpazoBarenbHoi cpene Upl'VIIC, noctynHoit oOy4daroniemMycs uepes ero JUYHbIN KaOMHET.
Huxe npuBenieH oO6pa3zell TUIIOBBIX BAPUAHTOB 3aJaHU IJIs1 BHITIOTHEHHS KOHTPOJIBHBIX padoT.

Kaxxapiii 00y4aronuiicsi BBIMOTHIET pacueT OJJHOTO U3 BapUAHTOB 33/IaHHUs, U3JI0KEHHOTO B
COOTBETCTBUU CO CBOMM Y4E€OHBIM MIU(DPOM (06e nociieonue yugdhpovt Homepa 3a4émnoi
KHUJICKU).

OO0pasen THIIOBOT0 BAPHAHTA KOHTPOJIbHOI padoThI
3aganue no pasaeny «TepmoauHaMuka
Teopernyecknue BONPOCHI:
1. Yro nazwiBaercs tepmuaeckum KIIJI mpsmoro kpyrosoro mporecca (1rukia)? Hamuimme BeIpaxeHue
9TO# BeMuMHbI 11 1ukiia KapHo 1 11000ro 00paTuMoro nukia.
2. B uem cocrout cymHocTs Broporo 3akona TepmoanHamuku? Hanummre aHamuTHYecKoe BBIPaKEHUE
3TOTO 3aKOHA.

3agaun:

1. Kakoe maccoBoe KOJWYECTBO BO3yXa MOJDKHO OBITH TOJAHO KOMIIPECCOPOM B pe3epByap
o0beMoM 3M°, 4TOOBI MPU MOCTOSIHHOM TeMIrieparype t; u GapomeTpuueckoM aaBieHUu 750 MM pT.
CT. IaBJICHHE [0 MAHOMETPY B HEM ITOBBICHIIOCH OT p1 10 p,?

2. Jnsa nukina KapHo ompenenuTs mapameTpbl BCEX NEPEXOAHBIX TOUEK IMKJIA, MOJBEICHHYIO U
OTBEJICHHYIO TEIIOTYy, a Takxke Tepmuueckuid KIIJ[ nmkmna, ecnu 3amaHbl 3HAYEHUS] TPAHUYHBIX
A0CONIOTHBIX JTABICHUH Prax U Prin U TEMIEPATYP lnax U tnin. Pabouum Temom siBnsieTcst 1 Xr cyxoro
BO3/1yXa.



3amanue no pazaeny «Temnonepenauar»
TeopeTnyeckre BOMPOCHI:
1. Maiite ompeseneHue peKynepaTuBHOTO, PEreHEPATUBHOTO M CMECUTEIBHOTO TETNIO0OMEHHUKOB.
2. Uto Takoe CI0KHBIN TerioooMeH? B 4eM 0CHOBHas TPYAHOCTB €ro pacyeTa?

3amaun:

1. BBMHCIUTD MIIOTHOCTH TEILJIOBOTO MOTOKA (] Yepe3 MIOCKYIO0 CTEHKY TOJIIIUHON
O, BBINIOJIHEHHYIO U3 YKa3aHHBIX HIKE U30JISIIIMOHHBIX MaTepHaIOB (MIPUMEHSIEMBIX B
BaroHOCTPOEHUH ), KOAPPUIIMEHTHI TEIIONMPOBOTHOCTH KOTOPHIX A, BT/(M-K), cBs3aHbI
C TEMIIEPATYPOH CIEAYIOIIMMHU JIMHENHBIMUA 3aBUCUMOCTSIMMU:
mesemma A = 0,060 + 0,002 t;
mumnopa A = 0,035 + 0,002 t;
nosctupon [ICh-C 4= 0,038 + 0,0036 t;
nonmypetas [IITY-3C 4 =0,04 + 0,0035 t.

TeMmrieparypbl IOBEPXHOCTEN CTEHKH COOTBETCTBEHHO paBHBbI ;" 1 1,7,

2. CranpHast CTEHKA TEIUNIOOOMEHHOM MOBEPXHOCTHU MAPOBOT0 KOTIA TOJIIIUHONW O = 22 MM
OMBIBAETCS C OAHON CTOPOHBI KUIAIIEH BOAON IIpK aOCOIIOTHOM JIaBJIEHUH p, a C IPYron —
IBIMOBBIMHU Ta3amu ¢ Temiieparypoit t; = 900°C. Y aenpHas naponpou3BOAUTEILHOCTD
MMOBEPXHOCTH HArpena g, Kr/(M>4) cyXoro HachIIeHHOTo napa. Onpeneuts KodpOUIUeHT
Terutonepenaun K u mepemnan remneparyp B CTeHKe A.,, €CIIH KOAPPHUIUESHT TEILIONPOBOTHOCTH
crtamu A =40 Br/(m-K).

3.1 TunoBbie KOHTPOJIbHBIE 3aJaHUsI IJIS1 BHINOJHEHUs PacyeTHO-rpaguyeckux pador

KonTponbHble BapuaHThl 33JaHUN  BBUIOKEHBI B JJIEKTPOHHONW  MHGOPMAIMOHHO-
obpaszoBarensHoi cpeae Upl YIIC, noctymHo# o0ydaroniemMycs 4epe3 ero JTUYHbIIH KaOWHET.

Huxe npuBeneHsl oOpas3ipl TUMOBBIX BApUAHTOB pacueTHO-rpauuecKkoi paboThl MO TeMe,
IpelyCMOTPEHHON paboueil mporpammoi. Kaxaplii oOydaromuiics BBIIOJHSET pacdyeT W aHalIu3
OJIHOTO M3 ITUKJIOB TETUIOBBIX MAIIMH B COOTBETCTBHH CO CBOMM yU€OHBIM MIHGPOM (06e nocieonue
yugpvl Homepa 3a4éMmHOll KHUNCKU).

IToarpymnma
. Co Cv R k
aKaJIeMUIeCKOH
TPYIIIBI
Jix/(xr-K) Jix/(xr-K) Jix/(xr-K) -
1 (cmechk ra3oB) 1160 859 301 1,35
2 (Bo371yX) 1000 713 287 1,4
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3.3 TunoBble 3a1aHus /sl BLITIOJTHEHUsI J1a60paTOPHOIi padoThl M IPUMEPHBIIi MepeYeHb
BOIIPOCOB /LISl €€ 321U ThI
KoHTponbHBIE BapWaHThl 3aJaHUN  BBUIOKCHBI B JJIGKTPOHHOHW  WH(POPMAIMOHHO-

obpa3zoBarensHoil cpeae Upl YIIC, noctymHo# oOyuaroliemycs 4yepe3 ero JTUYHbIN KaOUHET.

Hwuxe npuenen oOpaszel] THIOBBIX BapHAHTOB 3aJaHUM JJiI BBINOJIHEHHS J1a0OpaTOPHBIX

pa60T )51 HpI/IMepHHﬁ MEPCUCHb BOIIPOCOB IJId UX 3allIUThI.

— oA w [

9]

«Jlaboparopnas pabota Ne 1. HccrnenoBanue TepMOIUHAMUYECKHUX TIPOIECCOB B (DU3HMUECKHUX
CHCTEMaxX»
OO0paser 3a1aHuil 7151 BBIMOTHEHHSI Ta0OPATOPHBIX pabOT U MPUMEPHBIi
MepevYeHb BOTIPOCOB JJIS UX 3aIUTHI
3agaHue

. MI3yuuts ycTpoiicTBO 1a00paTOpHON YCTAHOBKH (CTE€H/IA) M IOPS/IOK BBITOJIHEHUS paOOTHI.
. B cooTBeTcTBMM € METOAMKON ITPOBENEHUS JKCIIEPUMEHTA Ha Pa3IUYHBIX

pexuMax paboThl CTEH/A IPOU3BECTH 3aMepP KOHTPOJIUPYEMBIX TTapaMETPOB.

. BeimonmHuTh 00paboTKY pe3yabTaToB HAOIIOICHUH U 3aHECTH UX B TaOJIUILY.
. I'paduuecku n300pa3uTh ncciaeryeMblil Iporecc.
. Cnenatp BBIBOABI MO pabOTe HA KAXIOM paboyeM MecTe.

OO6pa3zer] THIIOBOTO BapHaHTa KOHTPOJIBHBIX BOIIPOCOB JUIs 3aIIUTHI 1a00paTOpPHOIl paboThI
[Ipenen IUTENLHOCTH KOHTPOJISI — _15 MHUHYT.

. Kakoii mpotiecc Ha3bIBaeTCsi HOTUTPOITHBIM?
. Uto Ha3bIBaeTCs NaBJICHHEM, 0003HAYCHUE, CTMHUIIBI U3MEPEHHS.
. Kakum cioco6om (maTunkoM) MpoOU3BOAUTCS 3aMep TeMIIepaTyphl IPH

BBITIOJTHEHHUH JTA0OpAaTOPHOU paboOThI?

. I[aTB OIMPECACIICHUC PCAJIBHOIO I'a3a.
. KaKYI-O POJIb UT'PACT KUAKOCTb MEKAY IMOJABUKHBIM W HCTIOABWXKHBIMU

ONUIMHAPAMHU B YCTAHOBKE MOJCIIMPOBAHUA 143o6apHor0 npouecca?



«JlabopaTopnas padora Ne 2. Onpenenenue yaeabHON TEMI0EMKOCTH BO3lyXa MPH MOCTOSTHHOM
JABJICHUM
OOpa3zer| 3a1aHuil U151 BBIIOJIHEHUS Ja00pAaTOPHBIX PadOT M MPUMEPHBII
nepeyeHb BOMPOCOB IS UX 3aIIUThI
3anaHue
1. V3y4uTh yCTPOMCTBO JIaOOPATOPHOM YCTAHOBKH (CTEH/IA) M MIOPSIOK BBITIOJHEHUS paOOTHI.
2. B COOTBETCTBMHU C METOAMKON MPOBEACHUS HKCIEPUMEHTA MPOU3BECTH HA 3aJJaHHOM pPEKUME
paboThI CTeH1a 3aMep KOHTPOJIUPYEMBIX TapaMeTPOB.
BrimotHUTE 00pab0TKY pe3ysIbTaTOB HAOIIOICHUA U 3aHECTH X B TaOJIHILY.
Crenatp BBIBOJIBI 110 paboTe.

o

O0pa3zer THIOBOTO BapHaHTa KOHTPOJIBHBIX BOIIPOCOB JUIs 3aIIMTHI 1a00paTOpPHOIl paboThI
[Ipenen AIUTEIBLHOCTH KOHTPOJISA — _15 MHUHYT.

1. Yro Ha3bIBaeTCA TEIIOEMKOCTHIO pabouero tena?

2. OT 4yero 3aBUCHUT TEIVIOEMKOCTh MIEAJIBHOIO ra3a’?

3. ITouemy npu NpOBEAECHUU HKCIIEPUMEHTA JEJIAeTCsl HECKOJIbKO 3aMEPOB OCHOBHBIX [1apaMETPOB

yepe3 S MUH?

4. J171s1 yero B yCTaHOBKE CIIY>KUT BEHTUIISITOP?

5. J11st yero B coctaBe YCTaHOBKHU UCHONb3yeTcs cocyn Jproapa?

«JIabopatopHas padora Ne 3. MccnenoBanue TEIIONPOBOIHOCTH Pa3IMYHbIX MaTepUaiOB METOJIOM
LMIMHIPUYECKOTO CIIOSN»
OOpa3zer] 3a1aHuil U1 BBINOJIHEHUS Ja00paTOPHBIX PabOT U MPUMEPHBIit
1epeyeHb BONPOCOB IS UX 3AIIUTHI
3agaHue
1. Y3yuuTh ycTpOHCTBO JaOOPAaTOPHON YCTaHOBKHU (CTEH[1a) U MOPSAIOK BBIOJIHEHUS PaOOThI.
2. B cOOTBETCTBUM C METOAMKOM HKCIEPUMEHTA IPOM3BECTH HA 33JaHHOM PeXHMe padoThl CTeHa
3aMep KOHTPOJIMPYEMBIX [TapaMETPOB.
BeinonHuTh 00paboTKy pe3ynbTaToB HAOMIOACHUN U 3aHECTH UX B TaOJIHILY.
Crnenatpb BBIBOJIBI 11O paboTe.

~ow

OO6pazel TUIOBOIO BapHaHTa KOHTPOJIbHBIX BOIIPOCOB /7Sl 3aLIUTHI JIa0OpaTOPHOU paboTh
[Ipenen AIUTEILHOCTH KOHTPOJSA — _15 MUHYT.
1. Yro Ha3biBaeTcs KOAPPUIMEHTOM TEIUIONPOBOIHOCTH, KaKkoBa (pu3ndeckast
CYIIHOCTb 3TOT0 ITapameTpa, 0003HaueHHe, EANHULIBI U3MEpEHHs?
2. Kak ocymiecTBisieTcs TEMIONPOBOJHOCTb B TBEP/IbIX TENIAX AUAIEKTPUKAX,
Y OT 4Ero OHa 3aBUCUT?
. Uro sBisieTcs MpU3HAKOM OKOHYAaHMSI IPOBEICHUS IKCIIEpUMEHTa?
. JlJ1d 4ero B yCTaHOBKE CIIy’KUT HarpeBaTellb?
. Kak Ha3pIBaeTcs u mouemy MeTO/l, UCIIOIb3yEeMbI B paboTe, s
OIpeeNIeHUs TEMIONPOBOIHOCTH MaTepuana?

[, I SN OS]

«Jlabopatopnas pabora Ne 4. MccienoBaHne KOHBEKTUBHOTO TEIUIOOOMEHA IIPU CBOOOTHOM
JBUKEHUH TEIJIOHOCUTEIS»
O6pa3ern 3a1aHui 715 BBIMOJTHEHUS Ja00paTOPHBIX padOT U MPUMEPHBIA
[IEpEeYEHb BOMPOCOB IS UX 3aAIIUTHI
3amanue

. I3yunth ycTpOHCTBO J1aOOpaTOpHON yCTAaHOBKH (CTEH/a) U MOPSAIOK BHITIOTHEHUS paOOTHI.
2. B CcOOTBeTCTBMM C METOJIWKOI IMPOBEICHUS DKCIIEPHMEHTA MPOBECTH Ha 33JaHHOM DPEKUME

paboThI CTEH 1A 3aMep KOHTPOJIMPYEMBIX ITapaMeTpOB.
3. BrImonHuTE 00pabOTKY pe3yabTaToB HAOMIOACHUH, 3aHECTH UX B TAOJHILy M MPOAHAIN3UPOBATH

NoJTy4eHHYIo 3aBucuMocts a = f(y, Gr).
4. Cpaenatb BBIBOJIBI IO paboTe.

[EEN



OO6pa3zer; THIIOBOTO BapHaHTa KOHTPOJIBHBIX BOIIPOCOB VIS 3alTUTHI TA0OPATOPHON PabOThI
[Ipenen nIUTENEHOCTH KOHTPOJISI — _15 MUHYT.

1. Yro Ha3bIBaeTCsl CBOOOAHBIM JIBHIKEHUEM TETNIOHOCUTEINS?

Uro xapakrepusyer kputepuii [Ipanaris?

3. Uro Ha3pIBa€TCS MOTPAHUYHBIM CJIOEM, XapaKTEePHbIE MPU3HAKH TYPOYJIEHTHOTO MOTPAaHUYHOTO

CI101.
4, KoaddunueHT TertooTnadn: 0003HaueHNUe, SAUHUIIBI H3MEpPEHUs, (PU3UYeCcKasi CyIIHOCTb.
. UeM oTnmyanuce npu NpoOBEIECHUHN padOThI 1Ba IKCIIEPUMEHTA?

ro

9]

«JIabopatopHas padora Ne 5. MccneroBaHne KOHBEKTUBHOTO TEIUIOOOMEHA IPU BBIHYKAECHHOM
JBUKEHUH TEIJIOHOCUTEIIS»
OO0pa3zer] 3a1aHuil U1 BBINOJIHEHUS Ja00PAaTOPHBIX PadOT U IPUMEPHBIit
IepeyeHb BOIPOCOB IS UX 3aAIIUTHI
3amanue
N3yuuTh yCTPONUCTBO 1a00paTOPHOM YCTaHOBKH (CTEH/IA) U TIOPSIIOK BHITOTHEHUS PAOOTHI.
2. B cOOTBETCTBUM C METOAMKOM HKCIEPUMEHTA IPOU3BECTH HA 3aJaHHOM PeXHUMe padoThl CTEHA
3aMep KOHTPOJIMPYEMBIX [TapaMETPOB.
BeinonHuTh 06paboTKy pe3ynbTaToOB HKCIEPUMEHTA U 3aHECTH UX B TAaOJIHILY.
4. Cpaenatb BBIBOJIBI TTO paboTe.

=

w

O0pa3zern THIOBOTO BapHaHTa KOHTPOJIBHBIX BOIPOCOB IS 3alIUTHI Ja00paTOpHOI paboThI
[Ipenen nAUTENEHOCTH KOHTPOJSI — _15 MUHYT.
1. Yro HazbIBaeTcs: TerUionepenayecii?
Koadduiument remnonepenayn: o603HaueHue, €IUHUIBI U3MEPEHUS, PU3nUecKasi CyIIHOCTb.
3. OOBSICHUTE OKHUIAEMYIO B SKCIICPUMEHTE 3aBUCUMOCTh KOA(PPHUITUEHTA TEIUIONEPEIadr OT
YCIIOBUH MPOBEACHUS IBYX IKCIIEPUMEHTOB.
4. B KakHMX TOYKax MPOU3BOAMTCS 3aMep TEMIIEPATypP TEIUIOHOCUTEs?
5. B uem oTinume ycioBuii MpoBeIeHUsI BTOPOTO SKCIIepUMEHTa?

ro

«JIabopatopHas paborta Ne 6. MccnenoBanue npoiecca Terionepeiadu
TEIUIO0OMEHHOTO anmnapaTa»
OO0pa3zer] 3a1aHuil U1 BBINOJIHEHUS Ja00PAaTOPHBIX PabOT M MPUMEPHBIit
nepeyeHb BOMPOCOB IS UX 3aIIUTHI
3agaHue

1. V3yuuTh ycTpOoHCTBO 1aOOPaTOPHON yCTaHOBKH (CTEH[Ia) U MOPSAIOK BBINOJIHEHUS PaOOTHI.
2. B cOOTBETCTBUM C METOAMKOM HKCIIEPUMEHTA TPOM3BECTH Ha 3aJJaHHOM peXHUMe paboThl CTeHa
3aMep KOHTPOJIUPYEMBIX [TapaMeTPOB.
BeinonHuTh 00paboTKy pe3ynbTaToB HKCIEPUMEHTA U 3aHECTH UX B TAaOJIHILY.
Crnenatpb BBIBOJIBI 11O paboTe.

~ow

OO6pa3zer; THTTOBOTO BapuaHTa KOHTPOJIBHBIX BOIPOCOB JIJIS 3alIUTHI JTA0OPAaTOPHOU pabOThHI
[Ipenen IUTENEHOCTH KOHTPOJSI — _15 MUHYT.
1. Yro HaspIBaeTcs: Teruionepenayueii?
Koadduiment remnonepenayn: o003HaueHUE, €IUHUIBI U3MEPEHUS, PU3NUecKasi CYIIHOCTb.
3. OOBSICHUTE OKHUJAEMYIO B SKCIIEPUMEHTE 3aBUCUMOCTh KO3 PHUITUSHTA TEIUIONIEPEIauH OT
YCJIOBHH MPOBEICHUS IBYX SKCIIEPUMEHTOB.
4. B xakux TOYKaX MPOU3BOIUTCS 3aMep TEMIEPATYP TETUIOHOCUTENS?
5. B dem oTimume ycioBHil MpOBEIEHUS] BTOPOTO KCIIEpUMEHTA?

ro

3.4 TunoBble KOHTPOJIbHBIC 3aITaHUHA IJISl IPOBCACHUS TCCTUPOBAHUA
(DOH,Z[ TCCTOBBIX 3a,[[aHHf/'I o ANCHUIUIMHE COACPIKUT TCCTOBBIC 3alaHUA, pACIIPCACIICHHBIC 110
pasaciiaM u T€MaM, C YKa3aHUEM HUX KOJIMYCCTBA U THUIIA.



CrpykTypa (poHIa TECTOBBIX 3aIaHHUM 11O JUCITUTUTHHE

KonnuectBo
Munuxartop
XapakTepucTuka TECTOBBIX
JOCTHKCHUS Tema B cootBeTcTBUM ¢ PIIJ .
T3 3aJJaHHH,
KOMIIETEHI[HH
TaIbl T3
Sranme 3-0T3
Han 2-3T3
1-0T3
OIIK-1.2 Tema 1. Brenenne. @uzmueckie OCHOBB TEPMOIIMHAMUKA YmMmenne 1-3T3
JeucTBu 1-0T3
erctere 1-3T13
3HaHue 3-0T13
2-3T3
1-0T3
OIIK-1.2 Tema 2. OcHOBHBIE 3aKOHBI TEPMOTUHAMHUKH YMmenne 1-3T3
TeiicTue 1-0T13
HCTBH 1-3T3
3HaHue 3-0T3
2-3T3
1-0T3
OIIK-1.2 Tema 3. LIUKIIBI TEIIOBBIX MAIIHH Vmenne 1-3T3
JleiicTBHE 1-0T13
1-3T3
3HaHue 3-0T3
2-3T3
1-0T3
OIlK-1.2 Tema 4. TIUKIBI XOJIOAUIBHBIX MAIIUH Ymenue 1-3T3
JleiicTBHE 1-0T13
1-3T3
3Hanne 3-0T3
1-3T3
OIlK-1.2 Tema 5. TemnonpoBogHOCTH 1-0T13
YMenue
1-3T3
eticTBue 1-3T3
3HaHue 3-0T3
1-3T3
. 2-0T3
OIIK-1.2 Tema 6. KOHBEKTHBHEBIN TEINIOOOMEH YMenue 1-3T3
JeiictBue 1-0T13
1-3T3
3HaHue 3-0T3
1-3T3
1-0T3
OIlK-1.2 Tema 7. TermnooOMeH U3TydeHUEM YMeHnue 1-3T3
Tlei 1-0T3
eiicTBHE 1-3T3
3HaHue 3-0T3
1-3T3
1-0T3
OIIK-1.2 Tema 8. TeruiooOMeHHBIE anmapaTsl Ymenue 1-3T3
Tlei 1-0T3
eicTBHE 1-3T3
3HaHue 3-0T3
1-3T3
OIIK-1.2 Tema 10. Buup! Torusa Vmenne 1-0T13
1-3T3
Tlei 1-0T3
eicTBHE 1-3T3
3HaHue 3-0T3
1-3T3
OIIK-1.2 Tema 11. OcHOBBI TOPEHUSI TOIUINBA 1-0T3
Vmenne
1-3T3
JetictBue 1-0T3




1-3T3

50-0T3

Hroro 33-3T3

[Tonubrit komruiekT OT3 XpaHUTCS B AIEKTPOHHON MH(DOPMAIIMOHHO-00pa30BaTEIBHON Cpeie
HpI'VIIC u oOyuaromuiicsi UMEeT BO3MOKHOCTh O3HAKOMUTHCS C JEMOHCTPAIIMOHHBIM BapHAHTOM
OT3.

Huxe npuBenen obpasell TUIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOTO paboueit
nporpaMMoi TucHuIuinHbl. OOpasell THIIOBOTO TeCTa COACPIKHUT 3aJaHus JUIsl OIICHKU 3HAHWM, JIJIS
OLICHKH YMEHUH, JIJIsl OEHKH HABBIKOB U (MJIN) OIBITA JESTEIbHOCTH.

1. BeiGepuTe npaBUIIbHBIN OTBET:

N neansHbIM HA3BIBAIOT T'a3 ...

a) ...KOTOpbIN 00pa3yercsi B pe3yIbTaTe rOPEHUs Cephl;

0) ...MOJIEKYJIBI KOTOPOTO UMEIOT COOCTBEHHBIN 00bEM M ME1y HUMU CYIIECTBYIOT CHIIBI
MEXXMOJIEKYISIPHOTO B3aUMOJICHCTBUS;

B) ... MOJIEKYJIBI KOTOPOIr0 HEe HMEIOT 00beMa M MeKIy HUMH OTCYTCTBYIOT CHJIbI
MEe:KMOJIEKYJISIPHOTO0 B3anMo/ieiicTBHS.

2. YCTaHOBUTE COOTBETCTBME MEXJYy BUAAMU YPAaBHEHMsI COCTOSHHUS M MX MaTeMaTUYeCKUMHU
3anucsmMu (0osee 0JHOTO BapuaHTa):

Buo ypasnenus Mamemamuueckas 3anuce
1. st 1 kr rasa. a) pV, = R,T.
2. JIns mpou3BOIBHOM MAcCHI Ta3a. 0) pv = RT.
3. Jls1s 01HOTO MOJIb rasa. B) pV = mRT.

OtBet: 1 =6,2=8B,3=a

3. BeiOepuTe npaBUIIbHBIN OTBET:

Onpenenure GU3NUECKHUI CMBICIT SHTAJIBITHH:

a) SHTANbBIIHS — YHEPT U TOTOKA ra3a;

0) SJHTAJIBNUS ITO €CTh CYMMa BHYTPeHHEelH YHePruM U MOTEHIHAJIbHOH YHEPTUH CHJI
JAaBJICHUS;

B) DHTAJIBIUS €CTh pabOTOCIIOCOOHOCTD Ia3a;

T') SHTAJIBINS — TETIOCOACPKAHHE ra3a.

4. BeiOepute npaBUWIbHBINA OTBET:

YpaBHEHHE [IEPBOro 3aKOHA TEPMOJNHAMHUKN UMEET BUL:
a)q=Au+l; 6)ds=dqg/T; B)di=CpAT; C) Au=cvAT

5. JlonoiHUTE BBIpaXKEHHUE!
MuHuManbHOE KOJIMYECTBO TEPMOAMHAMUYECKUX MPOLIECCOB U3 KOTOPBIX MOYXKHO 00pa3oBaTh

TEPMOJMHAMMYECKHMI UK PaBHO 2 (BIIMCATh YHCIIO)

a)l; 0)2; c¢)3.

6. JlonmomHuTe BHIpAKEHUE!
N3 xakux mponeccoB coctout uuki Kapuo? JJonmonaure:

U3 1Byx __ aduadamuvix IPOIIECCOB M IByX M30TEPMHYECKHX.

7. YcTaHOBHTE COOTBETCTBUE MECXKAY Ha3BAHUEM TCPMOANHAMHNYECCKOTO ITponecca u €ro
I/1306pa)KCHI/ICM Ha pP,V-auarpamme:



1. uzorepmuyeckuii mpouecc. T  § T
2. amuabaTHBIN MpoIiecc. 2

3. U30XOPHBII polecc. M) —
o o |1

>
Y
S

OtBer: 1 =06,2=a,3=8B

8. BribepuTe mpaBUiIbHYIO TOCIE0BATEIIEHOCTD MPOLIECCOB B IUKIiIe Ju3ens:

a) afuadaTHoOe C;KaTHe YUCTOr0 BO31yXa, H300apHbIii MOABO/ TEILUIOThI, aINa0aTHOE
pacupeHue padoyero Tejia ¢ copeplieHHeM 0JIe3HOI padoThbl, K30XOPHBIH 0TBOJA TENJIOTHI
oT padouero TeJia;

0) n300apHBIi MOIBOJ TEIJIOTHI, a1uabaTHOE paclIipeHne pabovero Tejaa ¢ COBEpIICHUEM
MOJIE3HOM paboThl, N30XOPHBINA OTBOJ] TEIJIOTHI OT paboyero Tena, aquabaTHoOe CKAaTUE YUCTOTO
BO3/1yXa;

B) aJinabaTHOE pacuIMpeHre pabouero Tela ¢ COBEPIICHUEM MOJIE3HON paboThl, H30XOPHBINA OTBOJ
TEIUIOTHI OT pabodero Teja, aanadaTHoe C)KaTHE YUCTOTO BO3TyXa, N300apHBII IMOIBO TETUIOTHI.

9. JlonosHUTE BBIpA’KEHUE:!
PaGouuM TeJIOM B BO3AYLIHOM XOJIOAUILHON YCTAHOBKE ABJISETCS _6030YX .

10. BriGepure npaBUIbHBIN OTBET:

B kauecTBe pabouero Tena napoKOMIPECCUHOHHON XOIOAMIBHON YCTAHOBKH MOXKET
MCIIOJIb30BAThCA:

a) napbl JErKOKUNSIIHUX KuaKocTei (ppeoHos);

0) Boja;

C) YTTIEKUCTBIN Ta3.

11. Boibepurte npaBUiIbHBIN OTBET:

Jst aero cimykaT TEeTUIOBbIE HACOCHI?

a) JUTsl IepeKavyKy )KUJIKOCTH U3 OJTHOM EMKOCTH B IPYTYIO;

0) 111 OTONJIEHHUSI MOMeEIeHU I MyTeM Nepeaadu Tenjaa oT HU3KOTeMIepPaTypHbIX
HCTOYHUKOB TemjioThl. Hanpumep, Tensa no4ssl, BOAbI B BoJ0eMe.

C) JJIsl HAIlOJTHEHUST OAJIJIOHOB C)KAaThIM BO3TYXOM.

12. BriGepurte npaBUIbHBIN OTBET:

Yro ABnseTcs HEOOXOAUMBIM YCIOBUEM OCYLIECTBICHUS MPOIecca TEeMI0NPOBOIHOCTH:
a) HAJIMYUe PAa3HOCTH TeMIEPaTyp MeXIY TeJIaMH JIM0OO B OJTHOM TeJie;

0) 94TOOBI OJTHO TETIO PACIIONATANIOCH BBIIIE APYTOTO;

) 4yTOOBI TEJI0 HAXOAMIIOCH B )KUJKOM COCTOSIHUH.

13. JloronHUTE BBIpAXKEHUE:
CB0OOIHBIM HA3bIBAETCS IBUKEHHE BO3AYIIHBIX MACC 3a CUET pa3iuuusi _ HJIOMHOCHIU  He
OJIMHAKOBO HArpeThIX 0OBEMOB BO3AyXa (MJIH ra3a).

14. JlononaHuTE BBIpaKEHUE:
BbIHYKI€HHBIM HA3bIBAETCS BUKEHHE Ia3a MOJ AeHCTBUEM  6HEUIHE20 86030eUCH 8UsL
(6enmunamop, Komnpeccop)

15. Boibepute npaBUIIbHBIN OTBET:
UYto Ha3bpIBa€TCS TEIUIOBBIM U3JIydeHUEM?



a) 3TO JIEKTPOMATrHUTHOE U3JIyYeHHe, HCIIyCKaeMoe BellleCTBOM 3a CUeT 3a1acoB ero
BHYTPEHHEH YJHEePIruu;

0) u3ydeHue Tena HaxOAsIIerocs TP TeMIeparype abCOMIOTHOTO HYJISA,

B) 9TO Mapbl BEUIECTBA, HCIAPAIONINECS C TIOBEPXHOCTH HArPETOro Teja.

16. Beibepute npaBUIIbHBIN OTBET:

YTo Ha3bIBAETCS CTENEHbIO YEPHOTHI PEaIbHOIO Tea?

a) 9TO LIBETOBAs XapaKTEePUCTUKA PEaJIbHOrO TEIa;

0) 3TO MapaMeTp LIEPOXOBATOCTU MOBEPXHOCTH PEATILHOIO TEIa;

€) OTHOLIEHHUE IIJIOTHOCTH TEIVIOBOI'0 OTOKA COOCTBEHHOI'0 M3JIy4eHHsl TeJIa U MOTOKA
H3JIy4eHHs A0COJTIOTHO YEPHOI0 TeJIa IIPH TOM JKe TeMIlepaType.

17. Boibepute npaBUIIbHBIA OTBET:

[TpuBeauTe npumep TEMI00OMEHHOIO annapara CMECUTEIbHOIO THIIA:
a) paauaTop aBTOMOOWIIS;

0) OBITOBOI pagraTOp OTOIJICHUS;

€) BOASIHOM KpaH B TYaJIeTHOI KOMHaTe.

18. BriOepuTe npaBMIIbHYIO MOCIIEI0BATEIBHOCTD MTPOIECCOB MPH TOPEHHUHU KUIKOTO TOTLIIHBA:
a) pacnblUIeHHE KH/KOI'0 TOIIMBA, HCIIAPEHH e Kale/lb, CMEIIMBaHie ra3000pa3HbIX
NPOAYKTOB ¢ KHCJI0POA0OM BO31yXa, IPOLECC TOPeHUs;

0) ucnapeHue Kamelb, CMEIINBaHUe ra3000pa3HbIX MPOJYKTOB ¢ KUCIOPOAOM BO3lyXa, Ipolecc
TOpEHHS;

B) CMEIINBAaHUE ra3000pa3HbIX MPOIYKTOB C KUCIOPOAOM BO3]lyXa, IPOLIECC TOPEHUSI.

3.5 TunoBbie KOHTPOJILHBIE 3a1aHUSI VIS BBINOJHEHUSI MPOBEPOYHBIX PadoT
KoHTponbHBIE BapWaHThl 3aJaHUW  BBUIOKEHBI B  DJIEKTPOHHOW  HH(OPMAIMOHHO-
obpazoBarenbHoi cpene Upl'VIIC, noctynHoit oOy4daroniemMycs uepes ero JUYHbIN KaOMHET.
Huxe npuBeieH oO6pa3zer] TUMIOBBIX BAPHAHTOB 33/IaHUH JUISI BBITIOJTHEHUS IPOBEPOYHBIX paboT.

O0pa3zer] THIIOBOTO BapHaHTa MPOBEPOYHON pabOTHI
«Tema 1. BBenenue. ®usznueckre OCHOBbI TEPMOIUHAMUKI
. UTo Ha3bIBaeTCs PHEPrOU30IMPOBAHHON CUCTEMON?
. Uto Ha3bIBaeTCs UACATBHBIM ra3zom?
. KakoBa ¢usnueckas cylmHocTs NOHATHS TeMIepaTypa raza?
. YpaBHeHHe coCTOsIHUSA 111 1 Mo nieanbHOro ra3a IpOKOMMEHTHPOBATH
BXOJISILIIME B HETO BEJIMYMHBI, UX €IUHULBI N3MEPEHUS.
5. O6o3HaueHune, 3HaUE€HUE, €AUHULIBI U3MEPEHUS U (PU3NUECcKas CYIIHOCTb
YAEJIBbHON Ta30BOU IMIOCTOSHHOM.

AW~

O06pa3zer] THIIOBOTO BapHaHTa MPOBEPOYHON pabOTHI
«Tema 2. OCHOBHBIE 3aKOHBI TEPMOJNHAMUKH
. MI30X0pHas Tem10eMKOCTb, 0003HaUEHHE, €IMHUIIBI U3MEPEHUS, (U3NUECKasi CYIIHOCTb.
BHyTpeHHsIs sHEpTHs, OnpeaeneHne, 0003HaueHHe, GOpPMyITa sl BEIYHCICHHS.
. Pabota nporecca, onpeznenenue, o603HaueHue, popmyna Jist BHIYUCICHUS.
. IlepBBIii 3aKOH TEPMOAMHAMUKH, (HOPMYITHPOBKA, MAaTEMaTHYECKAs 3aITUCh B 00IIEM BHUJIE, 3aITUCh
JUIs Ta3a B ©300apHOM Ipoliecce.
5. N3o6pasure rpaduyuecku Ha P,V-1uarpamMmme paboTy raza B H30XOPHOM ITPOIIECCE.

BwN R

OO6pazel TUIIOBOTO BapHaHTa MMPOBEPOUHOM pabOTHI
«Tema 3. LIUKIJIBI TETUIOBBIX MAIIMH»
1. HU306pa3ute nuka bpaiitona (monaBoj Tersia npu p = CONst) B p,V — KoopAnHaTax u
NIEPEYUCIIUTD ITPOLECCHI U3 KOTOPBIX OH COCTOUT.



2. BpmonaHuTh aHanu3 GopMyIibl TEPMUYECKOTO KIIJ Iukia bpaliTtona (0T Kakux mapameTpos
[IUKJIA 3aBUCHUT, KaK U3MEHSIETCS).

3. B uem oTimuntensHas (B MOJOXKUTEIBHYIO CTOPOHY) OCOOEHHOCTH ITUKIJIOB BO3IYIITHO
peakTUBHBIX ABUrarenei nepen nukiaamu Orro, Juzens u Tpunkiepa?

4. W300pa3uth muka TpunHkiepa (moaBos Teria mpu V = const 3atemM mpu p = const) B p,V —
KOOPJAMHATAX M MEPEYUCIUTh IPOIECCHl U3 KOTOPBIX OH COCTOUT.

5. B dem otiinuuTenbHas (B MOJI0KUTEIBHYIO CTOPOHY) OCOOCHHOCTH IIMKJIa TpuHKIIepa nepes
mukiioMm Orro?

OO6pa3zer; TUIIOBOTO BapuaHTa IMPOBEPOYHON PaOOTHI
«Tema 4. 11uKJIBI XOJIOIUIBHBIX MAIIIUH

1. 306pa3uTs B p,v - KOOpAMHATAX LUKJI XOJIOJUILHOM, yCTAHOBKU, OTMETHUB
0COOEHHOCTH PACTIONIOKEHUSI JIMHUMA MPOIIECCOB PACITUPEHUS U CHKATHSL.

2. N300pa3uTh 1 MPOKOMMEHTHUPOBATH CXEMY BO3IYIITHOM XOJIOIUIHHOM
YCTaHOBKH.

3. ®opmyna ass onpeAeseHus: X0IOIMIBHOTO KO3 puIrenra.

4. Uto Ha3bIBacTCS OTOMUTEIHHBIM KOAIPPUITUESHTOM ?

5. Jlnst 4ero ciay»aT TEIJI0Bble HACOCHI, YTO MOXKET HCIOIb30BATHCS B KAUECTBE
MCTOYHMKA TEIUIA JIJIS X paboThI?

OO0pazel TUIIOBOrO BapuaHTa IPOBEPOUHOMN pabOTHI
«Jlaboparopnas pabota Ne 1. HccienoBanue TepMOIUHAMHUYECKUX IPOIECCOB B (PU3HMUECKHUX
CUCTEMAX»

1. Kako#i mporiecc Ha3pIBaeTcst ©1300apHbBIM?
2. Iloyemy 3amep u (huKcaus mapaMeTpoB MPHU HCCIETOBAHNUH TTOJTUTPOITHOTO

rpolecca MPOU3BOAUTCS ABTOMATUYECKHU ?
3. Kakum crioco6om (AaTyukom) MPOU3BOAUTCS 3aMep JaBJICHUS IPU

BBITIOJIHEHUH JTA0OPATOPHOU pabOThI?
4. latb onpenielieHue NCaIbHOrO rasa.
5. Urto Ha3bIBaeTCS TeMIepaTypoi, 0003HaueHUE, EAUHUIIBI U3MEPEHUSI.

OO6pazen TUIOBOTO BapHaHTa MPOBEPOUHON pabOTHI
«Jlaboparopnas pabota Ne 2. OmnpeneneHue yaeabHON TEMIOEMKOCTH BO3/1yXa IPH MOCTOSHHOM
JTaBIICHUH
1. YUto Ha3bIBaeTCSI HCTHHHOM TETNTIOEMKOCTHIO pabouero tena?
2. OT 4yero 3aBUCHUT TEIJIOEMKOCTh pPeajJbHOTO ra3a’?
3. Uto sBNseTCS MPU3HAKOM OKOHYAHUS MTPOBECHUS dKCIIepUMEHTa?
4. JInst yero B yCTaHOBKE CIIY)KHT HarpeBarTeib?
5. UTo KOHCTPYKTHUBHO U3 cebs mpeacrapiseT cocyn Jproapa?

OOpa3zer THIIOBOTO BapHaHTa MPOBEPOYHON pabOTHI
«Tema 5. TemnonpoBOIHOCTH
1. KakoBa (usnueckas CylHoOCTb NOHATHS TEMIOMPOBOIHOCTD.
2. Kakoii u3 MatepranoB: TEKCTOIUT (IUDIEKTPHUK) U CTab (IPOBOAHUK) JTyUIIle
IIPOBOJIUT TEIUIO U ITOYeMy?
3. @opmyna, BeIpakaromas runorezy @ypbe, IpOKOMMEHTHPOBATH BXOAIINE
MIePEMEHHBIE.
4. KakoBa ¢u3uueckasi CymHocTh Ko3(ppHineHTa TerionpoBoHOCTH?
5. UTo Ha3bIBAE€TCS CTAIIMOHAPHBIM TEMIIEPATYPHBIM OJEM?

OO6pazel TUIIOBOTO BapHaHTa MPOBEPOUHOI pabOTHI
«Tema 6. KOHBEKTHBHBIH TEIIOOOMEH»



1. B kakux Tenax BO3MOXKHA rnepeiaya Terjia KOHBEKIUen?

2. 3akoH HeroToHa-Puxmana: maTemaTudeckas 3anuch, GOpMyIUPOBKA.
3. OcobeHHOCTH TeYeHHUS B JIAMUHAPHOM TIOTPAaHUYHOM CJIOE.

4. Yro xapakrepusyet kputepuit Re (Peiinonbaca)?

5. 1300pa3uth 3aBUCUMOCTH KOA(PPHUIMEHTA TEIUIOOTAAYH OT TUIIA
MOTPAHUYHOTO CIIOSI PU OOTEKAHUU IJTACTHHBI.

OOpa3er THIOBOTO BapuaHTa MPOBEPOYHOI PabOTHI
«Tema 7. TensmooOMeH U3TydeHUEM»

1. Yto Ha3pIBaeTCSA TCINIOBBIM I/ISJIyLIeHI/IGM?

2. OT 4ero 3aBUCUT MHTEHCHUBHOCTb U3IydeHUs Tela?

3. CBs3b MEXIy KAKMMU IMapaMeTpaMu yCTaHABJIMBAET 3akoH [lnanka?

4. KakoBa poJib 3KpaHOB B TEOPUU NIEpeIauu TeIia u3inydyeHuem?

5. Uemy paBHa MJIOTHOCTh UHTETPAILHOTO U3JIy4€HUS a0COIIOTHO YEPHOTO
Tena?

O0pa3zern THIOBOTO BapHaHTa MPOBEPOYHON pabOTHI
«JIabopatopHas padora Ne 3. MccnenoBanue TEII0NPOBOIHOCTH pa3IMYHbIX MAaTepUaAIOB METOJOM
LMIMHIPUYECKOTO CIIOS»

1. Yro Ha3pIBaeTcs KOA(OPUIHMEHTOM TEIIONPOBOJHOCTH, KaKoBa (PU3UYECKasi CYyIIHOCTh
ATOro nmapameTpa, 0003HauY€HUE, €AUHULIbI U3MEPEHUS?

2. Kak ocyuiecTBisieTcs TEIJIONPOBOJIHOCTh B TBEPABIX Telax JUAJIEKTPUKAX, U OT YETO
OHa 3aBUCUT?

3. Uto siBisieTCS NPHU3HAKOM OKOHYAHMs MPOBEACHUS SKCIIEpUMEHTa?

4. Jsist yero B yCTaHOBKE CIIyKUT HarpeBaTelb?

5. Kak Ha3bIBaeTcs U MoyeMy METOJ, UCIIOJIb3YEeMbIi B paboTe, /s

OIlpe/IeIeHUs] TEILUIONPOBOJHOCTH MaTepuana?

OO6pazen TUIOBOTO BapHaHTa MPOBEPOUHON pabOTHI
«Jlaboparopnast pabota Ne 4. MccnenoBaHne KOHBEKTUBHOTO TEIJIO0OMEHA MTPH CBOOOTHOM
JIBMOKEHUH TETUIOHOCHUTEIISI

. UTo Ha3bIBaeTCs TEILUIOOTaAAYEH?

. Uro xapaktepusyeT kpurepuii ['pacroda?

3. Uto Ha3pIBaeTCsI MOTPAaHUYHBIM CIIOEM, XapaKTepHBIC MPU3HAKH JIJAMUHAPHOTO
MTOrPAaHUYHOTO CJIOS.

4. Koa(durnuenT Termrooraaun: 0003HaYCHHUE, SIMHUIBI U3MEPEHHU, (Pru3ndeckas
CYITHOCTb.

5. KakuM 006pa3zoM oCymIecTBIISIICS HAarpeB UCIBITYeMOoro odpasma?

N -

O0pa3zer] THIIOBOTO BapHaHTa MPOBEPOYHON pabOTHI
«Jlaboparopnas padota Ne 5. MccrnenoBanrne KOHBEKTUBHOTO TETNIOOOMEHA MPHU BBHIHYKJIEHHOM
JBUKEHUH TEIJIOHOCUTEIIS»
. UTo Ha3bpIBaeTCs BBIHYK/ICHHOW KOHBEKLIUEH?
. UTO POUCXOIUT B MO TPAHUYHOM CJIO€ IIPH YBEIMYeHUH Re > Reyy?
. Uro xapakrepusyet kpurepuil IIpanaria?
. Kakue ¢pyHkumnu Bo3nokeHbl Ha BEHTUISITOP B YCTPOMCTBE YCTaHOBKH?
. ITo kakuM pU3HAKaM KOMITBIOTEP «IIPUHUMAET pelIeHne» 00 OKOHYaHUU
JKCHepUMeHTa?

DN AW

OO6pa3zer] THIOBOTO BapHaHTa MPOBEPOYHON pabOTHI
«Jlaboparopnas padota Ne 6. MccrnenoBanue mporecca Temionepeaadn TermIo00MeHHOTO



anmapara»

1. Yto Ha3bIBaeTCs TEIUIOOOMEHHBIM anrapaTom?

2. Ot yero 3aBUCUT KO3 (UIIMEHT TeIuIoNepe1auyn TeII000OMEHHOTO anmnapara?

3. Mcxoas u3 3a/1aHHBIX YCIIOBUM MIPOBEJACHUS ABYX KCIIEPUMEHTOB
OOBSICHUTE OXKHUAaeMbl€ Pe3yJIbTaThl UCCIIEIOBAHUS.

4. Yto sBaseTcss 00bEKTOM HCCIICIOBAaHUS B JaHHOW JabopaTopHOil padoTe?

5. 1o kakuM MpU3HAKAM KOMITBIOTEP IPUHUMAET PEUICHHE» 00 OKOHYaHUU

AKCIIEpUMEHTA?

3.6 IlepeyeHb TeopeTHYECKHX BONMPOCOB K 3a4YeTy
(n71s OLIEHKH 3HAHUM)
Paznen 1. Texuuueckasi TepMOIMHAMUKA
1.1 McxonHble MON0KEHUSI TEXHUUYECKON TEPMOIMHAMUKHU (pabouee Teso, nealbHbIi U
peanbHbI ra3, TepMOAMHAMUYECKask CCTEMa, PABHOBECHOE M HEPABHOBECHOE COCTOSIHUE:
onpeJielieHue, aHaJIN3).
1.2 TepMmoimHaMHUYECKHE MTapaMEeTPhl COCTOSIHUS UI€AIBHOTO ra3a: onpeseneHus, (GopMysl,
€IMHULIbI, aHAJIU3.
1.3 YpaBHEHUS COCTOSTHUSI UJ€ATIbHOTO Ta3a: BIBOJ, aHATIU3.
1.4 TenymoeMKOCTb ra3a: BHJIbI TETNIOEMKOCTH, (DaKTOPHI, BIUSHUE HA BETMYNHY TETNIOEMKOCTH
raza (pabouero tena). Ypasuenue Maiiepa. [lokazatensb agnadaTsl.
1.5 BuyTpenHsis aHeprus ra3a (padoyero tesa): onpeieiaeHue, M3MEHEHUsl BHYTPEHHEHN 3HEpTUU B
npolecce, aHalu3.
1.6 Pabora ra3a B mporecce: onpeeieHne, ypaBHeHHE U UX aHalu3, rpadudeckoe n300paxeHue.
1.7 Tenora B mpoliecce: onpezeseHue, ypaBHEHUE U €ro aHalu3, rpaduueckoe n300paxeHue.
1.8 DHranbnus raza (padbodero Tena): onpeneieHrne, U3MEHEHHE SHTAIBIINN B TIPOIIECCE, aHAIU3.
1.9 IlepBblii 3aK0H TEPMOJUHAMUKHU: (HOPMYIUPOBKA, YpAaBHEHHE, aHAJIH3.
1.10 TepMoarHaMHUUYECKHE IPOLIECCHI B Ta3ax: ONPECIIEHNE, IOHATHE OOPATUMBIX U
HEOOpaTUMBIX MTPOLIECCOB, 3a]1a4l U OOLIMI METO/I MCCIIEeIOBAHNUS TIPOLIECCOB.
1.11 M30X0pHBII NPOLECC U €T0 UCCIIEIOBAHUE.
1.12 M306apHBlii mpoliecc 1 €ro ucciae10BaHue.
1.13 M3oTepmudeckuii mpoiece U ero ucciae0BaHue.
1.14 AnnabaTHblil IpoOLIECC U €ro HCCIeJ0BAHNUE.
1.15 [onutponHsIii npouecc u ero ucciaenoanue. OCOOEHHOCTH pacIpeieIeHHs SHEPTUN
B IOJMUTPOIHBIX IIpOLECCaX.
1.16 Bropoii 3ak0oH TepMOAMHAMUKH: (PU3UUECKAs CYIITHOCTh, (POPMYITHPOBKH.
1.17 TenoBoii ABUTATENb: HOHATHE O KPYTOBOM Ipoliecce (IIMKJIE) TEIUIOBOro ABUraTens, padbora
uukia, repmuyeckuit KITJ[ nukia.
1.18 TIpsmoit ik KapHo u ero ucnons3zoBanue. Padora nuxna Kapno. Tepmuueckuit KIT/I
nukia KapHo u ero ananus.
1.19 DuTponus u ee ¢puznyeckas CyluHOCTb.
1.20 T,S -xkoopauHATHI U MX aHAH3. M300pakeHue OCHOBHBIX MporeccoB B T,s- KOOpIuHaTaX.
1.21 Tunel TEMIOBBIX ABUTATENeH. 3aJauM U CyLIIHOCTh TEPMOJUHAMHYECKOTO UCCIIEIOBAHUS
IIUKJIOB TEIIJIOBBIX JIBUTATENEH.
1.22 O6mwme nousatus o mukiax Otro, Jduzens, Tpunknepa, bpaiitona: rpaguueckoe
npeJiCTaBlIeHnEe, IPUMEHEHUE.
1.23 IlopurHeBbIe KOMITPECCOPHI, CXeMa U aHaliu3 paboThl. IHIUKaTOpHAs AMarpaMmma,
noTpebasieMas paboTa, «BpeIHOE TPOCTPAHCTBOY.
1.24 XonoaunpHble YCTAaHOBKU: (PU3NYECKHE OCHOBBI MOJIYUYE€HHUSI HCKYCCTBEHHOTO XOJI0/a.
TeXHUKO-IPKOHOMUYECKHE MTOKa3aTeI! XOJIOAUIBHBIX YCTAHOBOK.
1.25 LUKIIBI XOJOJMIIBHBIX YCTAHOBOK: CXEMBbI, IPUHIUI paOOoThI.
1.26 Huki paboThI TEJIOBOTO HACOCA.

Paznen 2. Temonepenaya



2.1 Buapl (ciocoObI) mepeHoca TeIIOThI: (pru3nyecKas CyIIHOCTb, TPUMEPHI.

2.2 OCHOBHBIE MOHATUS TEILIONPOBOIHOCTH (TEMIEPATYpPHOE 0JIE, TPAIUEHT TEMIIEPATYPHI,
TEIUIOBOM MOTOK, INIOTHOCTh TEIJIOBOT'O MOTOKA) M UX aHAJIN3.

2.3 3akon @ypbe: (puznyeckas CylnHOCTb, ypaBHECHHE, aHATIH3.

2.4 TennonpoBOIHOCTb IIOCKOM OJTHOCIONHON CTEHKHU: KapTHUHA MPOoIecca, ONpeIeIeHUE
IUIOTHOCTHU TEIUIOBOT'O MOTOKA, aHAJIM3.

2.5 TemnonpoBOIHOCTD MIOCKOW MHOT'OCJIOMHOW CTEHKHU: KapTHUHA MPOoIecca, ONpeIesIeHIe
IUIOTHOCTHU TEIUIOBOT'O MOTOKA, aHAJIM3.

2.6 TeronpoBOHOCTh HMJIMHAPUYECKON OJHOCIOMHOW CTEHKH: KapTHHA Mpoliecca,
oIpeieNIeHue MIIOTHOCTH TEIUIOBOrO OTOKA, aHAJIU3.

2.7 ®uznyeckre OCHOBBI KOHBEKTUBHOTO TEINIOOOMEHA (TEIUIO0T/Aa4H): OTNpeieieHue, (hakToOpHI,
OIpeIeNAI0Ie UHTEHCUBHOCTD TEIJIOOTIauH (aHAJIN3).

2.8 3axon HeioToHa-Puxmana: ypaBHEHHS, aHATN3, TOPAJOK HAXOXKICHUS KOdPPHUIIHEeHTa
TEIUIOOTAAYH.

2.9 Tennonepenaya: KapTHHA [IPOLIECCA, ONPEIETIEHHUE IIJIOTHOCTH TEIIOBOTO MOTOKA,
TEPMUYECKOE CONPOTUBIICHHUE.

2.10 OcHOBHBIE MOHATHS TEIJIO0OMEHA ITYTEM TEIIOBOTO U3yYEHMsI, OCHOBHbBIE BEJINYUHBI,
XapaKTepU3yIoIlue TEIIOBOE U3IyUYEeHHUE.

2.11 OcHoBHBIE 3aKOHBI U3TydeHUs a0comoTHO uepHoro Tena ([lnanka, Buna, Ctedana-
BonblimMana): CyIIHOCTb, YpaBHEHUS, aHAIIN3.

2.12 OcoOGeHHOCTH U3ITYYEHUS U MOTIIOMICHHUS PealIbHBIX TEN: MOHATHS O CTETIEHU YEPHOTHI TeJa,
cepoe Tello, pacipeaesieHue HHTEHCUBHOCTU M3JIy4€eHHMsI 110 JUIMHE BOJIH, ONpe/ieIeHue
U3JTy4aTeJIbHON CIOCOOHOCTH pealIbHbIX TEJI.

2.13 3akon Kupxroda /uis TENI0BOro U3J1ydeHus:: CyLIHOCTh, YpaBHEHHE, aHAIHU3.

2.14 TenmooOMeH H3ITydYeHHEM MEXIY TUIOCKIMH CTCHKaMU: TIOHATHE 00 Y PEeKTHBHOM
U3JIy4aTesbHOM CIOCOOHOCTH Teja, ONpeieleHre IIIOTHOCTH TEIIOBOrO MOTOKA, aHAJIN3.

2.15 BinsHuE 5KpaHOB Ha TEINIOOOMEH U3JIYyYEHUEM: CYIIHOCTb, ONPEENIEHNE TUIOTHOCTU
TEIUIOBOIO IIOTOKA, aHAJIU3.

Paznen 3. TermooOMeHHbIe anmapaTthbl

3.1 OOume cBeneHus o Ter10oOMeHHbIX annaparax (TA).
3.2 OcHOBHBIE ypaBHEHHUs pacueTa U cxemsl TA.

3.3 Xapakrepuctuxu TA.

Paznen 4 «TonnmBo U €ro CKUraHWE B TEMJIOCHIIOBBIX YCTAHOBKAX KEJIE3HOIOPOKHOTO
TPaHCIIOPTa»

4.1 XapakTepuCTUKHU U BUbI TOTUTMBA, TETUIOTBOPHAS CIIOCOOHOCTH TOILJIMBA.

4.2 Ilpouecchl rOpeHUst pa3InYHbIX BUJIOB TOIUIMBA.

3.7 IlepevyeHb THNOBBIX MPOCTHIX NPAKTHYECKUX 32/1aHMI K 3a4eTy

(17151 OLIEHKHU YMEHUI)
1. Kakoe MaccoBoe KOJIMYECTBO BO3/yXa JOJKHO OBITH MOJAaHO KOMIIPECCOPOM B pe3epByap
06BeMoM 3M°, 9TOOBI MPH TIOCTOSAHHOI TeMIepaType t1 1 6apoMeTpuueckoM AaBieHun 750 MM pT.
CT. IaBJICHHE [0 MAHOMETPY B HEM MOBBICHIJIOCH OT P1 JI0 P2?
2. AHa)M3 MPOJTYKTOB CrOpaHus ToKa3al CIAeAYIoNIHi 00beMHbIH cocTaB, %: CO2 12,2; 02 7,1; CO
0,4; N2 80,3. OnpenenuTh MacCOBBIM COCTAaB BXOASIINX B CMECh I'a30B, Fa30BYIO MOCTOSIHHYIO,
yIeIbHbIA 00bEM U INIOTHOCTh CMECH ITPH a0COIOTHOM JIaBJICHUH p U TeMieparype t. Onpenenursb
TaK)Ke€ NapLUaIbHbIE JABJIEHUS KOMIIOHEHTOB CMECH.

3.8 IlepevyeHb THNOBBIX MPAKTUYECKHX 3aJaHUH K 3a4eTy
(Z17151 OLIEHKH HABBIKOB U (MJIM) OTIBITA J1€ATEIHHOCTH)
1. JIna nukia KapHo onpenenuTs napaMeTpbl BCeX NMEepexXoIHbIX TOUEK IUKIIA, TOABEICHHYIO U
OTBEJICHHYIO TEIUIOTY, a Takxke Tepmuuecknid KITJ] nukma, ecinu 3aganbl 3Ha4€HHUS TPAHUYHBIX
aOCOJIIOTHBIX JIABIEHUH Pmax M Pmin U TEMIEPATYP tmax U tmin. Pabounm Tenom siBnsgercs 1 xr cyxoro



BO3IyXa.
2. Onpenenuth TpeOyeMyl0 MUHIUMAIbHYIO TOJNIIUHY OOMYPOBKHU T'a30X0/a KOTJA, YTOObI

TeMIlepaTypa ee Hapy>KHOH MoBEepXHOCTH He npeBbimaia S0°C nmpu TemmnepaType ra3oB B Ta30Xo/e
t1. DxBHUBaNEHTHBIH K03 duLMeHT TeruionpoBoaHocTr 0oMypoBkH | = 0,6 B1/(MmxK). CymmapHbIit
K03 DUIHEHT TEIUIOO0TIauH CO CTOPOHBI Ta30B — a1, CO CTOPOHKI Bo3yxa a2 = 16 Br/(M*xK), a
Temrneparypa Bozayxa t2 = 20°C.



4. MeToan4yeckue MaTepuaJbl, onpeaessiioinme Npoueaypy oleHuBaHus
3HAHMIi, yMEeHUIi, HABBHIKOB M (WJIN) ONbITA 1eSITeJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C MOMOILBIO OLICHOYHBIX CPEJCTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCHUILINHBIL.

HaunmeHoBanne
OLEHOUHOrO Omnucanns Nponeaypsl IPOBEACHUSI KOHTPOJIBHO-OIIEHOTHOTO MEPOIPHUSTHS U TIPOLIETYPHI
cpesicTBa OLICHWBAHUSA PE3yIbTATOB OOyUCHNSA
[IperomaBaTens He MeHe, YeM 3a [BE HEAENH IO cpoka 3ammTel PI'P momkeH cooOmmuTh
KaxaoMmy oOydaromemycsi Homep BapuanTa PI'P. 3amanus PI'P BeIIOXKEHBI B 31€KTPOHHOU
nHpopMannonHo-oOpazoBatensHOH cpene Upl YIIC, noctynmHo# oOydatomemycs yepes ero
PacueTHo- ngHbI kKabuaet. PI'P nomkHa OBITH BBITIONHEHA B yCTaHOBHeHHLIuﬁ NpEMo/iaBaTeieM CpoK 1
rpaduucckas pabota B COOTBETCTBUHM ¢ TpeOoBaHMsIMH K oopmienuto PI'P (TekcToBoii u rpaduueckoit qaczen),
(PTP) chopmynaupoBanHeiMH B [lonoxennn «TpeGoBaHus K O(OPMIICHHIO TEKCTOBOH H

rpaguyeckoil JokymMeHTauun. HopmokoHTponb» (B mocnenneil pemakuuu). PI'P B
Ha3HAuYE€HHBIM CPOK clarTcs Ha npoBepky. Eciu mpenycMorpena yctHas 3amurta PI'P, To
00yJaroImuiics 00bSICHICT PEIICHUE 3a/1ay, YKa3aHHBIX MPENoaBaTeiieM, U OTBEYaeT Ha ero
BOIIPOCHI

[IpenosaBarenb Ha YCTAHOBOYHOM 3aHATHUH JAOBOAMT JO OOYYAIOUIMXCS: TEMbI, KOIMYECTBO
3amaHuii B KOHTPOJBbHON pabore. KoHTponbHas paboTa M0KHA OBITH BBITIOJHCHA B
YCTaHOBIICHHBIH CPOK M B COOTBETCTBUHM C TpaBWIaMU K OQOPMIICHHIO (TEKCTOBOH U
rpadudeckoii yacreii), chopmynrpoBaHHbiMU B [lonoxxennn «TpeGoBaHust K 0QOPMIICHHIO
TEKCTOBOM W rpaduyeckoi JOKyMeHTauud. HOpMOKOHTPONIb» B MOCIEIHEH pelaKIHH.
BrimonHeHHass KOHTponbHast paboTa mepemaeTcss Ui TMPOBEPKH IMPETONaBaTeNio B
YCTaHOBIICHHBIE CPOKH. Ecim KOHTponbHas paboTa BBEINOJHEHAa HE B COOTBETCTBHU C
YKa3aHUSIMH WIIH HE B TIOJIHOM 00BbeMe, OHa BO3BpAIIaeTCsl Ha 10paboTKy

KonrponbHas padborta

3amuTa 1a00paTOPHBIX PadOT MPOBOAMTCS BO BpeMs 1abopaTopHbIX 3aHATHHA. Bo Bpems
MPOBECHUS 3aIlUThI JJA0OPATOPHON PabOTHI MOJIL30BATHCS YUCOHHKAMU, CIPABOYHHKAMH,
KOHCIIEKTaMH JICKIUH, TETPaJIMHU HE Pa3pelIeHo.

[penoaasatesp Ha 1abOpaTOpHOil paboTe, MPEANISCTBYIOIICH 3aHITUIO TPOBEICHMUS 3aIIUTHI
1abopaTopHOU PabOThHI, TOBOAUT 10 OOYYAMOUIMXCS: HOMEp 3allMIiaeMoil J1labopaTopHOit
paboTEI, BpeMs Ha 3aIuTy J1abopaTOpHOIl paboTEHI.

[penoaasaresnb HHPOPMUPYET OOYUAIOIIUXCS O PE3yJIbTaTaX 3alIUThI Ta00PaTOPHOI PabOThI
Cpa3y Hoclie ee KOHTPOJIbHO-OI[EHOYHOTO MEPOIPUSITHS

JlabopaTopnas pabdora

[IpoBepouHbIe pabOTHI, TPEAYCMOTPEHHBIE paboyeil MPOrpaMMOoil TUCIUIUINHEI, TPOBOASATCS
BO BpeMsI IPaKTHIECKUX 3aHATHH. BapnaHToB IpoBepoUYHOil pabOThI O TEME HE MEHEE JIBYX.
Bo Bpems BBINOJIHEHUS] POBEPOYHOI pabOTHI pa3pelieHo IT0JIb30BAThCS TETPAISIMU IS
npakTHdecknx 3aHsAThi. IlpemonaBarens Ha NPaKTHYECKOM 3aHSATUH, MPEANISCTBYIOIIEM
ITpoBepounas pabora 3aHATHUIO TIPOBEJICHUS IIPOBEPOYHOI pabOTHI, ZOBOAMT /10 O0YYAIOIINXCS TEMY IIPOBEPOYHOM
paboThl, KOJNMYECTBO 3aJaHWii B TPOBEPOYHOM padore, BpeMs €€ BBINOJIHEHHUS.
IIpenonaBatens HHGOPMHUPYET OOYYAIONIMXCS O pe3yslbTaTax IpOBEpPKH pabOThl Ha
CIEIYIOIIEM 3aHATHU IOCJe MPOBENEHHsS IPOBEPOYHON pPabOTHI; MPOBEPEHHBIE PAOOTHI
IpernoiaBaTelb BO3BpALIaeT 00ydaromIUMCs

Jns opraHuzauMu M TOPOBEACHUS IPOMEKYTOUHOM aTTECTAllMU COCTAaBISIOTCS TUIIOBBIE
KOHTPOJIBHBIC 3aJIaHUS UJIW NHBIC MaTCpUallbl, HGO6XOI[I/IMI)I€ JUIA OICHKH 3H21HI/II>1, YMGHHﬁ, HAaBBIKOB
U (WIIN) OTBITA IeATETHHOCTH, XapaKTePU3YIONINX dTanbl GOpMUPOBAHUS KOMIIETSHIIUN B MpoIiecce
OCBOEHUsI 00pa30BaTeNIbHOIN MPOTrpaMMBbl.

[IepeueHb TEOPETHYECKUX BONPOCOB M THUIIOBBIE NMPAKTUYECKHE 3aJaHUS PA3HOTO YPOBHSA
CIIOKHOCTH I TMPOBEJEHUS MPOMEXKYTOUHOM arrecTanuu oOydarouiyecsl MoJy4yaroT B Hadaje
ceMecTpa d4epe3 JIIeKTPOHHYI HH(OpMaImoHHO-00pazoBarenbHyto cpeny Hpl YIIC (nuunbrii
KaOMHET 00y4aromerocs).

Onucanue npoueayp nNpoBeAeHUs: MPOMEKYTOYHOM aTTecTauuu B popme 3a4era
W OLICHMBAHUS Pe3yJIbTaTOB 00y4eHHsA
[Ipn mpoBeneHMH NPOMEXYTOUHOW aTTecTalMu B (opMe 3ayeTa MpernojaBaTelib MOKET
BOCIIOJIb30BaThCs PE3YIbTaTAMM TEKYLIETO KOHTPOJIS YCIIEBAEMOCTHU B TeueHue cemectpa. C 1enbro
WCIIOJIb30BAaHUsl PE3yJIbTAaTOB TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, IPENOJABATENb MOJACYUTHIBAET



CPEHIOI0 OIICHKY YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHIIMH oOydaromerocsi (CymMma OIICHOK,
MOJIYYCHHBIX O6yanOIJ_II/IMC$I, JCIIUTCA Ha YUCIIO OI.[CHOK).

IIkana n KPUTCPUHA OUCHUBAHUA YPOBHSA cq)OpMI/IPOBaHHOCTH KOMHeTeHHI/Iﬁ B pe3yJjibTaTte
H3Y4YeHM sl JUCUMILJIMHBI IPH MPOBEAEHUM MPOMEKYTOYHOM aTTecTAlNu

B (])opMe 3a4eTa 1o pedyjbTarTaM TEKYLIECT0 KOHTPOJIsA

(0e3 10NO0JHUTEIBLHOI0 ATTECTAIMOHHOT0 HCIIBLITAHUA)
CpemHsis OIleHKa YPOBHS
c(hOpMUPOBAHHOCTH KOMITCTCHITII [IIxana oueHuBaHus

T10 pe3yJIbTaTaM TEKYIIETr0 KOHTPOJIS
Ounenka He Menee 3,0 W HET HU  OJHOU
HEY/IOBJICTBOPUTEILHOW  OIIGHKM MO  TEKyLIeMy «3a4TCHO
KOHTPOJIIO

Onenka menee 3,0 WM TOJy4eHa XOTA OBl OJHA
HEYIOBJICTBOPHUTENIbHASI OLICHKA T10 TEKYIIEMY KOHTPOJIO

«HC 3a4YTCHO»

Ecnmu onenka ypoBHs C(HOPMHUPOBAHHOCTH KOMIIETEHIIMN OOYYaromIerocsi He COOTBETCTBYET
KPUTEPHUSIM TIOJYYCHHUs 3adera O3 JIOMOJHUTEIBHOTO AaTTeCTAIIMOHHOTO HCIBITAHHS, TO
MPOMEKYTOUYHASI aTTECTAIMS MPOBOIUTCS B (opMe coOECeOBaHUS IO TEPEYHIO TCOPETHUSCKUX
BOIPOCOB M THUIOBBIX MPAKTHYECKUX 33]a4 WK B OPME KOMITBIOTEPHOTO TECTHPOBAHUS.

[TpomexyrouHas arrectamusi B opMe 3a4eTa ¢ MPOBEACHUEM aTTECTAIIMOHHOTO MCIBITAHUS
MPOXOJUT HA TOCJICTHEM 3aHATUH 10 TUCIHILIHHE.

[Ipu mpoBeneHMHM NPOMEXKYTOUHOH arrecTanud B (OpPME KOMITBIOTEPHOTO TECTUPOBAHHS
BapHUaHT TECTOBOTO 3aJjaHust PopMUpYeETCst 13 (OH/IAa TECTOBBIX 3aJIaHUH 110 JUCIUTUIMHE CITy4aiHBIM
o00pazom, Ho ¢ ycioBueM: 50 % 3agaHuil TOJKHBI OBITH 3aJaHUSIMU OTKpBITOro TUMa U 50 % 3amanuii
— 3aKPBITOTO THIIA.



