OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

denepanbHOE rocyIapCcTBEHHOE OI0KETHOE 00pa30BaTEeNIbHOE YUPEKICHUE
BBICIIETO 00Opa30BaHUS
«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»
(®I'bOY BO UpI'VIIC)

YTBEPXJIEHA
MPUKA30M H.0. pEKTOpa
oT «17» nrousa 2022 r. Ne 77

b1.0.28 TenjiorexHuka

paboyas mporpamMma JUCIUIIIUHbI
CriennansHocTh/HanpasieHue moarotoBku — 23.05.03 [ToaBHKHON COCTAB KeNe3HBIX JIOPOT
Crneunanu3zanus/mpoduis — [py30Bble BaroHsl
KBanmudukanus BeimycKkHUKa — MHXKEHEp MyTel COOOIICHUS
®dopma u cpok 00y4yeHus — ouHas dhopMma 5 aeT; 3aouHas ¢opma 6 et
Kadenpa-pazpaboTunk mporpaMmmbl — BaroHsl 1 BATOHHOE XO3SHCTBO

OO1mas TpyAoeMKoCTh B 3.¢. — 4 DopMBI TPOMEKYTOTHON aTTeCTaNU
Yacos o yuebrOMYy 1uiany (YII) — 144 ouHas (popma oOydIeHUS:

3a4ueT 3 ceMecTp

3a04Has popMa OOyUCHHS:

3aueT 2 Kype

Ounasi ¢popma o0yyeHUst PacnpesesieHne 4acoB AUCHHUILINHBI N0 ceMecTpaM
Cemectp 3 Hroro
Bun 3ansaruii Yacos mo YII Yacos no YII
AyauTOpHAsi KOHTAKTHAas
padoTa no BMAAM y4eOHbIX 68 68
3aHATHI/
B T.4. B popme ITIT*
— JIEKIINHA 17 17
— IIpaKTHYECKUe (CEMUHAPCKUE) 34 34
— n1abopaTopHBIE 17 17
CamocrosiTesibHasi pagoTa 76 76
Hroro 144 144
3aounas ¢gopma o0yueHus Pacnpenesienue 4acoB TUCHUTIJIMHBI TI0 CEMeECTPaM
Kypce 2 Hroro
Buj 3ansaruii Yacos no YII Yacos no YII
AyauTOpHAsi KOHTAKTHas
padoTa no BMIAM y4eOHbIX 16 16
3aHATHI/
B T.4. B popme ITIT*
— JIEKIINHA 4 4
— TIIpaKTHYECKUe (CEeMUHAPCKUE) 8 8
— 1abopaTopHbBIE 4 4
CamocrosiTe1bHasi padora 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):
KaH}II/I[[aT TCXHUYCCKUX HAYK, TOUCHT, JOLCHT, AﬂeKcaH,up CepreeBI/m MatBuUEeHKO

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui CIIOIB30BaHUS B yUeOHOM Mpoliecce Ha
3acenanuu Kadeapsl «BaroHsl 1 BArOHHOE X03KHCTBOY, MPOTOKOJ OT «17» nroHs 2022 r. Ne 9

3aB. kadeapoi, K.T.H, IOIICHT A.A. TapmaeB



1 IIEJIb U 3AJAYM JUCHUTLINHBI

1.1 Heap (ucuUmIHHBI

(dhopMupoBaHre y OOYYarONMXCSA Ha PEMPOAYKTHBHOM K TBOPYECKOM YPOBHE HABBIKOB MPHMCHCHHS
1 3HAHWUH [0 OCHOBHBIM 3aKOHaM M IPOIECCaM B3aMMOINPEBPAIICHMS TEIUIOBOM W MEXaHHYECKOH (hopm
SHEPTuM, W PACIpPEACICHUIO TEIUla, MPUMEHHUTENBHO K JIIEMEHTaM JKEJIC3HOMOPOXKHBIX BaroHOB U
JHEPreTUYECKUM YCTAHOBKAM JKEJIE3HOAOPOIKHOTO TPAHCIIOPTa
1.2 3agaumn AMCHHIIIHHEI
1 c(hOopMHUPOBATH Y 00YYAIONIUXCS YMEHHIE IPOBOIUTh TCIIOTEXHUUCCKUE PACUCTHI;
2 BBINIOJIHATh AHAIN3 XapPAaKTEPUCTUK PA3IMYHBIX HHEPreTHYECKHX YCTAHOBOK JKEJIE3HOJOPOKHOIO
TpaHCmopTa

1.3 Ilesi> BocHMTaHKS M 321241 BOCIIUTATEIbHOI PadoThl B paMKax TUCHUILINHBI

[podeccroHanbHO-TPYI0BOE BOCIIUTAHHE 00YUYAIOIIUXCS

Lens mpodeccrnoHaIbHO-TPYIOBOTO — (POPMHUPOBAHNE Y OOYUAIOIINXCS OCO3HAHHON MPO(heCCHOHATHFHON OPHEHTAIINH,
MOHMMAaHHS OOIIECTBEHHOI'O CMBIC/IA TPpyla W 3HAYMMOCTH €ro Ui ceOsl IMYHO, OTBETCTBEHHOI'O, CO3HATEILHOTO H
TBOPYECKOTO OTHOIICHUS K Oyaylled MAesATeNbHOCTH, NPO(QEeCCHOHAIBHOW 3THKH, CHOCOOHOCTH NPEIBHICTH
W3MEHEHHs, KOTOPbIE MOTYT BO3HUKHYTH B NMPO(ECCHOHANBHON NESTENbHOCTH, M YMEHUIO paboTaTh B M3MEHEHHBIX,
BHOBB CO3/IaHHBIX YCJIOBHUSIX TPYZA.

Llens BoCTIMTaHUSI JOCTUTACTCS 110 MEpPE PELICHUS B €IMHCTBE CIEAYIONINX 3a/1au:

— (popmupoBaHKE CO3HATENHLHOTO OTHOIIEHHS K BRIOpaHHOI ITpodeccuu;

— BOCIIUTaHUE YECTH, TOPAOCTH, JIOOBU K MPO(pECCHH, CO3HATEIHFHOIO OTHOLICHUS K NMPO(ECCHOHAIBHOMY IOy,
NMOHUMACMOMY KakK JIM4YHasA OTBETCTBEHHOCTb U O6§I3aHHOCTI);

— hopMupOBaHKE IICUXOJIOTHHU NPpodeccuoHana;

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

— (opMHpOBaHHE COLMATEHOI KOMIIETCHTHOCTH U IpyTHe 3a/laud, CBA3aHHBIC C UMUJIKEM NPO(YECCHH U aBTOPUTETOM
TPAHCIIOPTHON OTPaCIIH

DKOJIOTMYECcKOe BOCIUTaHUE 00y4alouIHXCcs

Ienb 3K0IOTMYECKOro BOCTHMTAHUS — ()OPMHUPOBAHHWE OTBETCTBCHHOTO OTHOIICHHS K OKPY)KAIOMICH cpene, KOTOpoe
CTPOUTCS Ha 0a3e 3KOJOIMYCCKOTO CO3HAHUS, YTO MPEATMOJIAracT COOMOACHNE HPABCTBCHHBIX M ITPABOBBIX MPUHIIAIIOB
MIPUPOJIONIOJIb30BAHUSA U TPOMNAaraHay HAEH ero ONTUMHU3AlUH, aKTUBHYIO AESATEIbHOCTh MO M3YYEHUIO M OXpaHe
MIPUPOJIBI.

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

— Pa3BUTHE FKOJIOTMUECKOI0 CO3HAHUS U YCTOMYMBOIO SKOJIOTMUECKOTO TIOBEICHUS;

— (hopMupoBaHHE YMEHUIH W HABBHIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS, HETSPIIMMOTO OTHOIICHUS K IEHCTBHAM,
MPUHOCSALINM BPEJ] 3KOJIOTUH;

— IpHOOpPETEHHE OITBITa SKOJIOTO-HATIPABICHHON ACATENbHOCTH;

— CTaHOBJICHHE W Pa3BUTHE y OOYUYAIOMIMXCS SKOJIOTHIECKOW KYIBTYPHI, OEpeKHOTO OTHOIICHUS K POTHOU 3eMile,
MPUPOIHEIM OoraTtcTBaM Poccuu M Mupa, MOHUMaHHUE BIUSHHAS COIAIBHO-YKOHOMHYECKUX TPOIECCOB HA COCTOSTHHE
MIPUPOJIHON U COLIMAIIBHON Cpe/Ibl;

— (opMHpOBaHHE y 00YYAIOIIMXCS YKOJOTHUECKOW KaPTUHBI MHPA, Pa3BUTHE Yy HUX CTPEMJICHHS Oepeub M OXPaHATh
NIpUpOAY;

— pa3BUTHE 3KOJIOTMUYECKOT0 CO3HAHUSI, MUPOBO33PEHUS M YCTOMYMBOI'O 3KOJIOTUYECKOTO MOBEICHUS

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

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

2.1 lncuMnjMHbl ¥ IPAKTUKH, HA KOTOPbIX OCHOBBIBAETCSl H3yYeHHEe JAHHOM 1M CUMIIIMHbI

[EEN

b1.0.11 ®usuka

N

b1.0.12 Xumus

2.2 JIucuMn/JMHbI M NIPAKTHKH, AJI51 KOTOPbIX U3yYeHUe JaHHOM IMCUHUIIJIMHbI
HEe00X0ITMMO KaK MpeAlIecTBYOIIee

b1.0.13 MaremaTuieckoe MOJIETUPOBAHUE CUCTEM H MPOIIECCOB

b1.0.14 NnxenepHast 5KOJI0TUsl

b51.0.27 DnexTpoTeXHUKA U JIEKTPOHHUKA

B3.01(/1) BeimosHeHNE BRITYCKHOM KBATM(PHUKAIIMOHHON PabOTHI

G WN -

b3.02(/]) 3amuTa BBIMYCKHOH KBaIM(UKAINOHHON paboTHI

3 IINTAHUPYEMBIE PE3YJIbTATBIOBYYEHMUS 11O JUCIIUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kon n Kon u HammeHoBaHue
HAUMEHOBaHHEe MHAMKATOPA J0CTHKEHUS IInanupyemble pe3yJbTaTbl 00yUeHHs
KOMIIETEHIIHH KOMIIETEHIIMH

OIIK-1 Cnocoben OIIK-1.2 ITpumensier MeTobl | 3HATH: TEOPETHUECKUE OCHOBHI TEPMOJMHAMUKH H
pemaThb TEOPETHIECKOTO H TerIonepe1aun




HMHXCHEPHBIC JKCIIEPUMEHTAITLHOTO ‘YMeThb: MPOBOANTD PacueT C HCIIOJIb30BAaHHEM OCHOBHBIX
3a7a44 B HCCIEI0BaHUS 00BEKTOB, 3aKOHOB TCPMOJUHAMUKH ¥ TEILIONICPEIau, aHAIU3UPOBATh
po(eCCUOHANBHOM | MPOIECCOB, SBICHUH, Pe3yIbTATHI IKCIICPUMEHTA
JIESITEILHOCTH C MPOBOJUT YKCIICPUMECHTBI I10
HCIIOIb30BAHHEM 3aJaHHOM METOUKE U
METOJI0B aHAITU3UPYET UX PE3YIIbTAThI .
CCTCCTROHHEIX BJI&,IIG;[LZ METOJMKON pacdeTa W aHaJIM3a TeIUIOTEXHIIECKIX
HayE, YCTPONCTB, HABBIKAMH CAMOCTOSTETIHLHOTO (POPMYITHPOBAHUS
BBEIBOZIOB TI0 PE3yJIbTaTaM HUCCIICTOBAHUS
MaTEMaTHYECKOTO
aHaIN3a 1
MOJICITAPOBAHHS
4 CTPYKTYPA U COAEP) KAHUE JUCIHHUIIJINHBI
Ounas ¢opma 3aouHas ¢popma *Kon
KOH HaumeHnoBanue pa3aeaoB, TeM U Yacel Yacel HHAUKATOpa
BH/I0B padoT Cemectp Jex | Mp | Jla6 | CP Kype Jdex | Tp | Jag | CP JIOCTHIKEHU S
KOMIIEeTCHIUH
1.0 | Pazmex 1. Texuuueckas
TePMOIHHAMMKA.
1.1 | Tema 1. Baenenue.
dusnueckne OCHOBBI 3 4 2 6 | 2/3umusas | 1.5 10 OIIK-1.2
TEPMOJINHAMHUKHI
1.2 | Tema 2. OCHOBHBIE 3aKOHBI 3 4 8 6 | 2/summss 10 OIK-1.2
TEPMOJAUHAMUKH
13 | Tema 3. Huimi temonbix | g 2 | 8 6 | 2/3ummsa | 0.5 | 4 10 | OIIK-1.2
MallyuH
14 | Tema 4. Huimst |31 6 | 2/summss 10 | OINK-1.2
XOJOIMIBHBIX MAIIUH
1.5 | Jlaboparopuast pabora Ne 1.
Hccnenosanue
TEPMOANHAMUICCKUX 3 1 2 | 2/3umHAA 2 10 OIlK-1.2
MpOIIeCCOB B (PU3UIECKUX
CHCTEMAX
1.6 | JlaboparopHuast pabora Ne 2.
Onpenenenne YACILHOH 3 2 2 | 2/3umHss OIIK-1.2
TEIUIOEMKOCTH BO3IyXa TIpH
IMOCTOSSHHOM JaBJICHUU
1.7 | PI'’P 1. Pacuer ra3oBBIX
LIMKJIOB TEIUIOBBIX 3 10 | 2/3umHss OIIK-1.2
JIBUTATEJIEN
2.0 | Paszmen 2. Tenonepenaua.
2.1 | Tema 5. TenmmonpoBOAHOCT 3 2 | 4 5 | 23ummsa | 1 | 4 7 OIIK-1.2
2.2 | Tema 6. KoHBeKTHBHBIIT 3 1 4 5 | 2/summuss | 0.5 6 OIK-1.2
TEII000MeH
23 | Tewa 7. Temtoodmen | 5 | 4 | 4 5 | 2smvmss | 0.5 6 | OIK-1.2
H3JTy4YCHUEM
2.4 | JlaboparopHas pabora Ne 3.
Hccnenosanue
TCILIONPOBOAHOCTH 3 2 3 | 2/3umHss OIIK-1.2
pa3IMIHBIX MaTepHaioB
METOZOM  HHJIMHAPUUECKOTO
cI10s
2.5 | JlaboparopHas pabota Ne 4.
HccnenoBanne
KOHBEKTHBHOI'O TEIJIOOOMEHA 3 4 4 | 2/3umHsA 1 5 OIIK-1.2
npu  CBOOOTHOM  JBMXKCHHUH
TEIUIOHOCHUTEIS
2.6 | Jlaboparopnast pabdora Ne 5.
HccnenoBanne
KOHBEKTHBHOI'O TEIJIOOOMEHA 3 4 4 | 2/3umHsA OIIK-1.2
npu BEIHYKJICHHOM
JIBVDKEHWH TETUIOHOCHUTEIS
3.0 | Pazgen 3. Temioo0MeHHBbIE
anmaparsl.




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJINHBI

Ounas gopma 3aouHas dpopma *Kon
KOII HaumeHoBaHue pa3zesioB, T€EM H Yacel Yacbl HHAUKATOpa
BH/I0B padoTt Cemectp Jex | Tp | Jla6 | CP Kypce Jex | Mp | Ja6 | CP JOCTHKEHUS
KOMIIeTEHIUH
.1 | Tem . TenmooOMeHHBI
3 ema 7 ennoobme ¢ 3 05 4 4 | 2/3umHss 15 OIIK-1.2
anmnapaTel
3.2 | JlaboparopHas pabota Ne 6.
HccnenoBanu I
CCACHOBAMIE porecea | 3 4 | 4 | 2/3umnss 1 | 5 | OIK-12
TEeIUIONepeIaun
TEIUIOOOMEHHOTI'O arapara
4.0 | Pazgen 4. TomauBo H ero
CKMraHHe B TeIJIOCHJIOBBIX
YCTaHOBKAX
JKeJI€3HOI0POKHOT O
TPaHCHOpTA.
4.1 | Tema 8. Bumsl TommBa 3 0.2 2 | 2/3umHas 7 OIIK-1.2
42 | Tema 9. OcCHOBBI TOpPEHHS
p 3 |03 2 | 2/3ummsa 7 | OIK-1.2
TOIUIMBA
dopma MPOMEKYTOIHOH
p POMEY 3 2/netHss 4 OIK-1.2
aTTecTalyy — 3a4eT
KontponsHas pabdora 2/neTHAA 16 OIIK-1.2
Htoro vacos (0e3 yuéta
9acoB Ha IPOMEXKYTOUHYIO 17 | 34 | 17 | 76 4 8 4 | 124
aTTECTAINIO)

5 ®OH/] OLIEHOYHBIX CPEJICTB JJIsl IPOBEJEHUS }
TEKYIIETO KOHTPO.JIS1 YCIEBAEMOCTH M IMTPOMEKYTOYHOM
ATTECTALIMHM OBYYAIOIUXCS MO JUCHMUIIINHE

@DOHJI OLEHOYHBIX CPEACTB U1 IPOBEIEHUSA TEKYLIEro KOHTPOJS YCIEBAEMOCTH U IPOMEXYTOUYHOM
aTTecTalMy o JUCLUILIMHE oopmileH B Bue nprioxenus Ne 1 k paboueit mporpaMMe AUCUMIUIMHBI M pa3MELICH B
9JIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEIbHON Cpefic YHHBEpPCHTETa, JOCTYIHOH O0OydJaromeMycs depe3 ero
JINIHBIN KaOWMHET

6 YYEBHO-METOJAUYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE
JUCHMILIAHBI

6.1 YueOHas auTeparypa

6.1.1 OcHOoBHas JIUTEpaTypa

Kon-Bo 3k3.
Bubnuorpadudeckoe onrcaHue B Oubinorexe/
OHJIAliH
6.1.1.1 Kapmunckuii, B. JI. Texuuueckasi TepMoIMHAMUKA U TEIUIONEpeaya : Kype JEeKIUi 62

/ B. 1. Kapmunackwmii. M. : Mapmpyr, 2005. - 223c.

Kucenes, U. I'. TemoTexHnKa Ha MOJBIPKHOM COCTaBE JKEJIE3HBIX AOPOT : y4el.
6.1.1.2 mocobue 11t By30B Xk.-1. TpaHcm. / W. I'. Kucenes. M. : YMII mo oOpa3oBaHuro Ha 29
K.-1I. TpaHc., 2008. - 277c.

6.1.2 JlonoJHUTEIbHAS JUTEPATYpa

Komn-Bo 7k3.
Bubnuorpadudeckoe onrcaHue B Oubinorexe/
OHJIAliH
6.1.2.1 Jlykanun, B. H. TemmorexHuka : yae0. A By30B - 5-e u3., crep. / pen. B. H. %

Jlykanus. M. : Beic. mk., 2005. - 671c.

6.1.3 YueOHO-MeTOoAHYEeCKHE PA3PA0OTKH (B T. Y. IJIsl CAMOCTOSITEILHOH PadoThl 00y4aIOIIHXCS)

Kon-Bo 3k3.
Bubmmorpadudeckoe onmcanue B Oubnmorexe/
OHJIAliH

MatBuenko, A.C. Metonuueckue yka3aHus 1o u3ydeHuto aucuumiuisl b1.0.28
Temnnorexnuka no cneunagbHocTy 23.05.03 TTogBmkHOM cocTaB KeNe3HbIX JOPOT,
6.1.3.1 cnennanm3anus ['py3ossie Baronsl / A.C. Mareuenko ; UpI ' VIIC. — UpkyTck : Omnuaitn

NpI'VIIC, 2023. — 14 c. - Texcr: anexTponHsid. - URL:
https://www.irgups.ru/eis/for_site/umkd files/mu_15 1329 2022 1 signed.pdf

6.2 Pecypcbl nHGOPMALMOHHO-TeJIeKOMMYHUKAIIMOHHOH ceTu «AHTepHeT)

6.2.1 ‘ OnexkTpoHHO-O0nbIMoTeuHas cucrema «M3narensctBo Jlanby, https://e.lanbook.com/




6.2.2

Hayunas snextponnas 6ubianoreka eLIBRARY.RU — https://elibrary.ru/

6.2.3

DeKTpOoHHO-OnbIMoTedHas cuctema «O6pasoBatenpHas miathopma FOPAW Ty, https://urait.ru/

6.3 IIporpamMHoe o0ecnieyenre 1 MH(POPMANHOHHBIE CIIPABOYHbIE CHCTEMBbI

6.3.1 bazoBoe mporpamMMHoe o0ecrieueHne

6.3.1.1

Microsoft Windows Professional 10, rocymapctBenHbrii KoHTpakT oT 20.07.2021  Ne
0334100010021000013-01

6.3.1.2

Microsoft Office Russian 2010, rocynapctBenHbIii KoHTpakT oT 20.07.2021 Ne 0334100010021000013 -
01

6.3.1.3

FoxitReader, cBO0OOTHO pactpocTpaHsiemMoe MIPOTPaMMHOE obecrnieuenne http://free-
software.com.ua/pdf-viewer/foxit-reader/

6.3.14

Adobe Acrobat Reader DC cBoOomHO pacmpocTpaHsieMoe TpOorpaMMHOE — obOecredeHue
https://get.adobe.com/ru/reader/enterprise/

6.3.1.5

SAunekc. bpayszep. IlpukianHoe mnporpammHoe oOecrieueHne oOmero HasHaueHus, OducHble
l'IpI/IJ'IO)KeHI/IH, JIMOCH3US — CBOGO,Z[HO pacnpOCTpaHsIeMoe nporpaMMHoe o6ecnequI/Ie 10 JTUILICH3UU BSD
License

6.3.2 CnenuaJu3upoBaHHOE NPOrPaMMHoOe o0ecredyeHne

6.3.2.1

\ He npenycmotrpeno

6.3.3 UndopmanuoHHbie CIPABOYHbIE CHCTEMbI

6.3.3.1

‘ He npenycMoTpeHbl
6.4 IIpaBoBbIe © HOPMATHBHBIE JOKYMEHTBI

6.4.1

‘ He npenycMoTpeHbl

7 OIUCAHUE MATEPUAJTBHO-TEXHUYECKOI BA3BI,
HEOBXOJUMOIi JJ151 OCYIIECTBJIEHHUSI YYEBHOI'O IPOLIECCA
MO JUCHUILIMHE

Kopnyca A, b, B, I', /I, E UpI'YIIC naxonastcs no aapecy r. MpkyTck, ya. UepHsieBckoro, 1. 15;
xopnyc JI UpI'YIIC wnaxoautcs — o aapecy r. Upkytck, yia. JlepmonTosa, 1.80

VYuebnas ayauropus ['-309 ans npoBeneHNs JIEKINOHHBIX W MPAKTUIECKUX 3aHATHH, JJaOOpaTOpHBIX padoT,
TPYIIOBBIX U HHANBUIYAIBHBIX KOHCYIbTalNH, KypCOBOTO MPOSKTUPOBAHUS (BBITIOIIHEHUS KYPCOBBIX
paboT), TEKyIIero KOHTPOJIS U MPOMEXYTOUHOH arTecTanun. OCHOBHOE 000pynoBaHuE:
crienuaI3upoBaHHas MeOelb, MyJIbTUMEIHAPOCKTOP, SKpaH, HOYTOYK (mepeHocHoi). s mpoBeaeHus
3aHATHI UMEIOTCS yueOHO-HATJISIHbIC TOCOOUS (IIPE3CHTAIINY, TJIAKATHI).

JlabopaTopus «TepmonuHamuka u Teronepenada» E-201/1 mis npoBeneHus 1abopaTOpHEIX padoT,
TPYIIOBBIX U HHANBUIYAIbHBIX KOHCYIbTalUi TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTaluu.
OcHoBHOE 000pyJOBaHME: CIICIUAIN3UPOBaHHAs MeOemb. [ mpoBeeHNS 3aHATHI NMEIOTCS y4eOHO-
HarJIHbIE TOCOOUS (IIPE3eHTAINH, TUIAKaThl). Ta00OPATOPHBIA CTEH] VIS HCCIIEAOBAHNUS
TEPMOANHAMHYECKHIX IPOLECCOB B GU3MUECKUX CHCTEMAaX, TJAOOPaTOPHBIN CTEHT AT ONpeAeIeHUs
k03((uLKeHTa TEIIOO0TAAYH P BBIHYK/ICHHOM JBHKEHHH TETUIOHOCUTEJISL, JIAOOPATOPHBIIA CTEH/T IS
omnpezeneHus ko duunenTa Teronepeaadn TenIo00OMeHHOTro anmnapaTa, 1a00paTOpHBI CTeH ] I
omnpezeneHust ko3 QuIHeHTa TeIUIONPOBOHOCTH MaTepuaa, J1a00paTOPHBIN CTEH] UL ONPEACIICHUS]
k03((uLKeHTa TEINIOOTAAYH PU CBOOOIHOM JIBUIKEHHH TEIUIOHOCUTEJIS, JIAOOPATOPHBIH CTEHT /ISt
OTIpeJieTIeHHs] TeIIIOEMKOCTH BO3/TyXa

[MomemieHust U1t CaMOCTOSTENBHON pabOThl 00YYAIOIIUXCS OCHAIIEHBI KOMITBIOTEPHOI TEXHHUKOIA,
MOJIKJIFOYEHHOM K MH)OPMALIMOHHO-TEJIEKOMMYHHKAIMOHHO ceTh «HTepHeT», 1 00ecneyeHbl JOCTYIIOM B
3JIEKTPOHHYIO HH(POPMaIMOHHO-00pa3oBaTebHyto cpeay Upl YIIC. TTomemnieHus a1 caMOCTOSTEIbHON
paboThl 00yJArOIIHUXCSI:

— YUTAJIbHbIE 3aJIbI;

— y4eOHbIe 3aIbl BEIYUCIUTENbHOH Texaukn A-401, A-509, A-513, A-516, 1-501, A-503, J1-505, A-507;

— TIOMEIIEHHS JJIs1 XpaHEeHHU U IPOPHUIAKTHYECKOT0 00CITyKUBaHus yueOHOTO 000pymoBaHus — A-521

8§ METOANYECKHUE YKA3AHUA 1A OBYYAIOIIUXCA
1O OCBOEHHMIO [N CIIMITJIMHBI

Bun yueGHOI
JIeSITeIIbHOCTH

Opranuzanus yueOHOH NesaTeIbHOCTH 00yJaromerocs

Jlekums (ot matmHCKOTO «lection» — YTeHHE) — BHJI ayAWTOPHBIX Y4YEOHBIX 3aHSITHIL.
Jlexnuys: 3aknaablBaeT OCHOBBI HAYYHBIX 3HAaHUI B CHCTEMAaTU3UPOBAHHOH, MOCIEJOBATENIBHOM,
00001eHHON (opMe; pacKpbIBAacT COCTOSIHWE W IEPCIEKTHBHI Pa3BHTHS COOTBETCTBYIOLIECH
o0JlacTH HayKH M TEXHUKH; KOHICHTPUPYET BHHUMaHHE OOydYaroluxcs Ha HanOoliee CIIOKHBIX,

.HGKIII/ISI Y3JIOBBIX BOIIPOCAX; CTUMYJIMPYET NO3HABATCIIbHYIO aKTUBHOCTDH 06yqafom1/1x091.

Bo BpeMs JIEKIIMOHHBIX 3aHATHH O0OyJaromMiCs MOODKEH yMETh CKOHIIEHTPHPOBATHh
BHUMAaHHE HA H3YyYaeMbIX NpoOieMax M BKIIOYUTH B PabOTy BCE BHUABI MAMATH: CIOBECHYIO,
00pa3HyI0 U MOTOPHO-JBHUTIaTeNIbHYO. J[I 9TOro Bech Marepual, U3JaracMblii IPenoaaBaTeseM,
o0ydaromeMycsi HEOoOXOAMMO KOHCHEKTHpoBaTh. Ha MOMsIX KOHCIEKTa ClleyeT IOoMedarTb




BONIPOCHI, BBIICTICHHBIE OOydYalomUMCS Il KOHCYJbTAIlMM C TIperojaBaTesieM. BBIBOIBI,
MOJYYCHHBIE B BHJIC (POPMYJ, PEKOMEHIYETCS B KOHCIEKTE NOJYCPKHBATH WIH OOBOJUTH
paMKoM, YTOOBI JTydIlle 3alIOMUHAIKCE. [10JIe3HO COCTaBUTh KPATKUIl CIPABOYHUK, COJICPIKAIIUN
OTIpENeIICHUS] BXKHCUIIIMX TOHATHH JeKiuu. K KakJJoMy 3aHATHIO CIICAYeT pa3o0paTh MaTepuai
npefbIAyIied nekiuu. M3ydas marepuan 1O YYeOHHKY WM KOHCIICKTY JICKIUH, CIEHAyeT
MEPEXOJIUTH K CIEAYIOLIEMY BOMPOCY TOJIBKO B TOM ClIydae, KOT/Ia XOPOILIO YCBOEH MpPeabIIyIui
BOIIPOC. Psii BOMPOCOB MUCHMIUIMHBEI MOXKET OBITh BBIHECEH Ha CAMOCTOSATEIFHOE H3yUCHHE.
Takoe 3amanme TpeOyeT ONEPATHBHOTO BBIMIOJHEHUSA. B KOHCIIEKTE JEKIHWH HEoOXOIMMO
OCTaBUTh MECTO Ul OCBEIICHHUS YIOMSIHYTHIX BoOmpocoB. OOO03HAYUTH BOIPOCHL, TEPMHHBI,
MaTepuaj, KOTOPBI BBI3BIBACT TPYAHOCTH, IIOMETHTh U TIONBITATECSA HANTH OTBET B
pexoMeHayeMoii murepatype. Ecnu camocrosTensHO He ynaercss pa3oOpaTbcs B MaTepHale, TO
HEOOXoMUMO CQOPMYJIMPOBaTh BOIPOC M 3aJaTh NPENOJaBaTeN0 Ha KOHCYJIBTAllMH, Ha
MPAKTUUYECKOM 3aHATUU

IIpakTnueckoe
3aHATHC

[IpakTHueckoe 3aHATHE — BUA ayAUTOPHBIX YUCOHBIX 3aHATHH, IleJICHANIpaBIcHHAs (opMa
OpraHM3anyy y4eOHOro mporecca, IIPU pealn3alul KOTOPOH 00ydaromuecs 110 3aJaHui0 U 0]
PYKOBOJCTBOM ITPENOAABATENSI BRIMOIHAIOT IIPaKTHUecKue 3a1anus. [IpakTrudeckne 3aganus

HampaBJIeHbl HA  yIIyOJIeHHE  HAayYHO-TCOPETHYECKHX 3HAHMM W OBIAJCHUE
OIpe/ieJIeHHBIMU METOJIaMU paboThl, B MPOLEcCe KOTOPHIX BBIPAOATHIBAIOTCS YMEHUSI M HaBBIKU
BBITIOJTHEHHS TE€X WJIM MHBIX YUEOHBIX JeHCTBUIA B naHHOH cdepe Hayku. [IpakTrdeckue 3aHATHS

pa3sBUBAIOT
Hay4HOE MBIIUIEHHE U Peyb, MO3BOJISIOT MPOBEPUTH 3HAHUSI O0YYAIOIINXCS, BBHICTYNAIOT
KaKk CpeACTBa OIEpaTUBHON OOpaTHOW CBSI3W; LENb NPAKTUYECKUX 3aHATHH — YrIyOnsTh,

pacuIupsATh, ACTATU3UPOBATh 3HAHWSA, IMOJYYCHHBIC Ha JICKIMH, B OO0OOIICHHOW ¢dopMme u
COJENCTBOBATD

BEIPAOOTKE HABBIKOB NPO(ECCHOHANBHOW AEATENBHOCTH. Ha MpaKTHYecKHX 3aHATHIX
MOAPOOHO PacCMaTPHBAIOTCS OCHOBHBIC BOIIPOCH JUCIMILUIMHEL, pa3OHpPAIOTCS OCHOBHBIC THITHI
3amad. [Ipu moAroTOBKE K MPAaKTHISCKOM 3aHATHIO CTYACHT IOJDKEH OPHEHTHPOBATHCS Ha CIIHCOK

PEKOMEHIOBaHHOM nuTeparypbl. OTBET Ha MPAKTHICCKOM 3aHATHU IOJDKEH OTINIaTHCS
SICHOCTBIO ¥ Y€TKOCTBIO U3JI0KEHUS, YTOOBI 3TOTO JOCTUYh PEKOMEHIYETCS COCTABIATH KOHCIIEKT
OTBETA, BHIMKUCHIBATH KIFOUEBBIC IIUTATHI M3 HH()OPMAIIMOHHBIX HCTOYHUKOB MO Kypey. Takke Ha

MIPAKTUYECKOM 3aHSATHU BO3MOKHO JTOTIOJTHEHHE K OTBETaM JIPYT'UX CTYJEHTOB

JlabopaTopras
pabota

[pu noaroroBke K 1a0OPaTOPHOMY 3aHITUIO HEOOXOAUMO HOBTOPHTH COOTBETCTBYFOLIMI
JICKLMOHHBIA MaTtepHall (HMCIOJB3Yys KpaTKOe €ro H3NoXKeHHe B MyHKTe «OOImue CBEeICHHS
71ab0opaTOPHOTO MPAKTUKYMa), H3YYUTh OIMCAHHE JTA00PAaTOPHON YCTAHOBKH, YCBOUTH METOAUKY

MPOBEACHUA SKCIIEPUMCHTA U O6pa6OTKI/I IMOJYYCHHBIX JaHHBIX, MOATOTOBUTH 3arOTOBKY
OnaHka oTyeTa ¢ ucnoiib3oBanrueM DBM 100 B pyKONHCHOM BapHaHTE

CamocTosiTenbHast
pabota

Obyuyenne mno  gucnumumHe — «TemmoTexHUKa»  MpeoycMaTpUBAaeT  aKTHBHYIO
caMoCTOATeNbHYI0O paboTy oOywaromerocs. B paspmene 4 paboueil mporpamMmbl, KOTOPBIH
HasbiBaeTcst «CTpyKTypa M COAep’kKaHWe IUCLHUIUIMHBD)Y, BCE Yachl CaMOCTOATENHLHOM paboThI
pacmucaHbl 10 TeMaM M BOIIpOCaM, a TaKXe yKazaHa HeoOxoxumas ydeOHasi JuTepaTypa:
oOyuatomuiics n3y4yaer y4eOHbI MaTepuall, pa3doupaeT NPHUMEPhl U PElIaeT Pa3HOYPOBHEBbIC
3a/laud B paMKax BBIOJHEHHS KakK OOLIMX JOMAIIHUX 3aJaHWi, TaK M HHAMBHUIYaTbHBIX
noMarmHux 3amaui (M/13) m npyrux BuaoB paboT, mpeayCMOTpPEHHBIX paboueil mporpammoi
JUCHUIUIMHEL. [IpH BBIOJHEHMH OMAIIHHUX 3aJaHHUil oOydaromemycs clieayeT oOpaTuThCs K
3a/la4yaM, peIIeHHBIM Ha IPEABIAYIINX MPAKTUYECKUX 3aHATHAX, PEIICHHBIM JJOMAIIHUM paboTaM,
a TaKkKe K NpUMepaM, IPHBOAWUMBIM JIeKTopoM. Eciam 3Toro Oynmer HemocTaToyHO it
BBITIOJTHEHHUSI BCEH PabOTBHI MOKHO JOIOJIHUTENHEHO BOCIIOJIB30BATHCA YUYEOHBIMH IOCOOHSIMH,
NpUBEICHHBIMA B pasznmene 6.1 «YueOHas nwmrepatypa». Ecnm, HecMOTps Ha W3yYeHHBIH
Marepuall, 3a/laHie BBINOJHUTEL HE yJaeTcs, TO B 0053aTeJbHOM MOpPSIKe HEOOXO0IMMO MOCETUTh
KOHCYJIbTAIIMIO TIPETIOJIaBaTelisi, BEAYIIETO0 MNpPAaKTHYECKUEe 3aHATHSA, W/WIM KOHCYJBTAILUIO
JIEKTOpA.

JlomamHue 3amaHus, WHAUBUIyalbHBIE [OMAIlHHWE 3aJaHud U Jpyrue paOoThl,
MPeIyCMOTpEHHBIE  pabouedl  MporpaMMol  JUCHUIUIMHBI  JIOJDKHBI  OBITH  BBITTOJHEHBI
00yJaromuMcsi B YCTaHOBJICHHBIE IIPETIOAAaBATEIEM CPOKH B COOTBETCTBUU C TPEOOBAHUSAMH K
0OpMIICHHIO TEKCTOBOM W rpadudeckoil moxyMmeHTanuu, chopmymnupoBaHHBEIM B IlomoxeHnn
«TpeboBanus K 0hOPMIICHHIO TEKCTOBOH M Tpadrdeckor JokyMeHTanud. HopMOKOHTPOIIEY

KowMmrieke yaeOHO-METOANYECKIX MaTepraioB MO0 BCEM BHJIIaM y4eOHOH NeATeNbHOCTH, MPEAYCMOTPEHHBIM paboueit
MIPOTPaMMO¥ IUCITUITIINHEI (MOAYIIS), pa3MeIleH B JJIEKTPOHHON HH(pOopMannoHHO-00pa3oBartensHo cpene Upl'YIIC,
JIOCTYITHOM 00y4JaroImeMycs 4epe3 ero JINYHbIN KaOHeT




IIpuio:xkenne Ne 1 k padoueil mporpamme

®OHA OHEHOYHBIX CPEJACTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
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 00pa3oBaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(hOpPMUPOBAHHOCTH KOMITETEHITUH Y 00yJarOIIuXCsl.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— of0ecrieueHHWE  COOTBETCTBHMSI ~ pE3yJbTaTOB  OOydeHHMs]  3ajadaMm  Oynyiei
npo(heCcCHOHANTLHOM JCSITETLHOCTA Yepe3 COBEPIICHCTBOBAHHWE TPATUIIMOHHBIX M BHEIPCHHUE
MHHOBAIIMOHHBIX METOJI0B 00y4YeHHsI B 00pa30oBaTeIbHbBIN MpoIlece;

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

@DOH/JT OLICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KJIFOUEBBIX MPUHLMUIIOB OLICHUBAHMUS:
BaJIMTHOCTh, HAJIS)KHOCTh, 00bEKTHUBHOCTH, 3PPEKTUBHOCTD.

Jns oueHku YpOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMH HCHOIB3YeTCsl TPEeXypOBHEBas
CUCTEMA:

— 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
METOIUKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIHI; MpeArnoaaraeT TOTOBHOCTh pPeliaTh MPAaKTUYECKUE 33a/Ja4l MMOBBIIIEHHONW CI0KHOCTH,
HETHUIIOBBIC 33J[a4M, MPUHUMATH MPO(PECCHOHAIBHBIE W YIPABICHUYECKUE PEIICHUS B YCIOBHUSIX
HENOJHOW  OMpEeAENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJIbHOM, HOPMAaTHBHOM U
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET

AUCHHUILIMHA.

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

Juctuminza «TermorexHukay y4acTByeT B JOPMUPOBAHUN KOMITETCHIIUH:
OIIK-1. Criocoben pemaTh MH)KEHEPHBIE 33[a4d B MPO(ECCHOHANIBHON EATENLHOCTH C
UCTIONIb30BAaHUEM METO/IOB €CTECTBEHHBIX HAYK, MAaTEMaTUYECKOT0 aHAJIM3a U MOJICIINPOBAHUS

IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI

o4Hasi popma o0yUeHus

HaumenoBanue Kon
HaunmMmeHoBaHuE O1I€HOYHOTO
KOHTPOJIHO- HMHIUKATOpa
Ne OOBEKT KOHTPOJIS cpexncraa (popma
OLIEHOYHOTO JIOCTHKEHUS *
MEpOIPUSITHS KOMITETEHIINU MpOBC/ICHHS™)
3 cemecTp
1.0 Paznen 1. Texunueckasi TepMOAHHAMHKA
11 Texkymuii Tema 1. Bregenue. Ousnueckue OIK-1.2 IIpoBepounas pabora
) KOHTPOJIb OCHOBBI TEPMOJMHAMHUKHU ' (YCTHO/TTUCEMEHHO)
12 Texymmmii Tema 2. OcHOBHBIEC 3aKOHBI OITK-1.2 IIpoBepounas pabora
' KOHTPOJIb TEPMOJINHAMHUKH ' (YCTHO/TICEMEHHO)
1.3 Texymui Tewma 3. IUKIJIBI TEMJIOBBIX MALTUH OIIK-1.2 [Tposepounas paGora
KOHTPOJIb (YCTHO/TIIICEMEHHO)
14 Texymuii Tema 4. 1MKIIBI XOJIOUIBHBIX OIK-1.2 [TpoBepounast padboTa
) KOHTPOJIb MallliH ) (YCTHO/TTHCHEMEHHO)
JlabopatopHas pabota Ne 1. JlabopaTopHnas paboTa
15 Texymmii HccnenoBanue OITK-1.2 (TICEMEHHO/yCTHO)
' KOHTPOJIb TEPMOJIMHAMHUYECKHUX IIPOLIECCOB B ' [TpoBepounast paboTa
(hU3MYIECKHUX CUCTEMaX (YCTHO/TTHCBMEHHO)
JlabopatopHas paboTa Ne 2. JlabopaTopnas paboTa
16 Texymmii OmnpenenecHue yaensHON OITK-1.2 (TIMCEMEHHO/YCTHO)
' KOHTPOIIb TEIIOEMKOCTH BO3/yXa IPH ' ITpoBepounast paboTa
MIOCTOSTHHOM JaBJICHUA (YCTHO/TIICEMEHHO)
17 Texkymumii PI'P 1. Pacyer razoBbIX LIMKJIOB OITK-1.2 PacuerHo-Tpaduueckas
) KOHTPOJIb TEIJIOBBIX JBUTATEICH ' pabota (PT'P) (mrceMeHHO)
2.0 Paznen 2. Tensonepenaua
21 Texymuit Tema 5. TenmnonpoBoAHOCTH OIlK-1.2 [Tposepounas padora
KOHTPOJIb (YCTHO/TTHCHMEHHO)
29 Tekymumii Tema 6. KoHBeKTUBHBIN OIK-1.2 [IpoBepounas padora
' KOHTPOJIb TEIUI00OMEH ' (YCTHO/TTCEMEHHO)
2.3 Texymuii Tema 7. Temaoo0MeH U3Ty4eHUEM OIIK-1.2 ITposepounas padora
KOHTPOJIb (YCTHO/TTHCHMEHHO)
JlaGopatopHas pabora Ne 3. JlaGopaTopHast paboTa
24 Texymuii HccnenoBanue TEIIONpOBOAHOCTH OIK-1.2 (MMChMEHHO/YCTHO)
' KOHTPOJIb Pa3NIUYHBIX MaTEePHATIOB METOIOM ' IIpoBepounas pabota
HUITUHAPUYECKOTO CII0s (YCTHO/TTHCHMEHHO)
JlaGopatopHas pabora Ne 4. JlaGopaTopHast paboTa
25 Texyuii UccnenoBanue KOHBEKTUBHOTO OIK-1.2 (IIMCEMEHHO/YCTHO)
' KOHTPOJTb TeMI000MeHa P CBOOOTHOM ' [IpoBepounas pabota
JIBU2KEHUH TETJIOHOCUTEIIS (YCTHO/TTHCHMEHHO)
JlabopatopHas pabota Ne 5. JlabopaTopHnas paboTa
26 Texymwuii HccnenoBanne KOHBEKTHBHOTO OITK-1.2 (MMchMEHHO/YCTHO)
' KOHTPOJIb TEIUI000MEHA TIPH BEIHYKICHHOM ' ITpoBepounas pabora
JIBU2KEHHUH TETJIOHOCUTEIISI (yCTHO/TTMCHMEHHO)
3.0 Paznean 3. Temsioo0MeHHbIE aniapaThbl
31 Texyuii Tema 7. TemmooOMeHHbBIE OIK-1.2 [IpoBepounas pabota
) KOHTPOJIb armaparsl ' (YCTHO/TMCHMEHHO)
Jlabopatopnas pabota Ne 6. JlabopaTopHnas pabora
32 Texymmii HWccnenoBanme nmporecca OITK-1.2 (TIMCEMEHHO/yCTHO)
' KOHTPOJTb TerIonepe1adu TemI000MEHHOTO ' [IpoBepounas pabota
arnmnapara (YCTHO/TTMCHMEHHO)
4.0 Pazzen 4. TonJiuBO U €ro CKUraHHE B TENMJIOCHIOBBIX YCTAHOBKAX JKeJI€3HOAOPOKHOT0 TPAHCIIOPTA
41 Texymuit Tema 8. Buasl Tomnusa OIIK-1.2 lposepotnas padora

KOHTPOJIb

(YCTHO/TTMCEMEHHO)




Texymuii ITposepounast paboTa
4.2 Tema 9. OCHOBBI TOpPEHUS TOILIUBA OIIK-1.2 POBEP p
KOHTPOJIb (ycTHO/IMCEMEHHO)
Pasnen 1. Texauueckas
TEpMOJMHAMUKA
Pasnen 2. Tenmnonepenada
A pen 3ader (cobecemoBaHwe)
Pasnen 3. TermmooOMeHHBIE
[TpomexyrouHas 3a4er - TECTUPOBAaHHUE
amnmaparsl OIIK-1.2
arTecTanus (KOMIBIOTEpHBIC
Pasnen 4. Toruuso u ero
TEXHOJIOTHH)

COKHTaHHUE B TETIOCHIIOBBIX
YCTaHOBKAX JKeJIe3HOAOPOKHOTO
TPAHCIIOPTa

IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI

3a04Has popma 00y4eHH s

Haumenosanue Kon
HaunmMeHoBaHuE OLIEHOYHOTO
Ne KOHTPOIILHO® OOBEKT KOHTPOJIS HHARKATOpa cpeacta (popma
OLIEHOYHOTO JIOCTHKEHUS *
MEpOIPUSITHS KOMITETEHIINU MpOBC/ICHHS™)
2 Kypc, ceccusi SMUMHSAA
1.0 Pa3gen 1. Texuuyeckasi TepMOAMHAMHKA.
11 Texymuii Tema 1. Benenue. dusznueckue OIK-1.2 [TpoBepounas paboTa
) KOHTPOJIb OCHOBBI TEPMOJMHAMHUKHU ) (YCTHO/TTHCHMEHHO)
12 Texkymumii Tema 2. OCHOBHBIE 3aKOHBI OIK-1.2 IIpoBepounas padora
' KOHTPOJIb TEPMOJANHAMHKH ' (YCTHO/TIICEMEHHO)
1.3 Texyuit Tema 3. LIMKITBI TETJIOBBIX MAIIIH OIIK-1.2 [Tposepounas padora
KOHTPOJIb (YyCTHO/TICEMEHHO)
14 Texymuii Tema 4. 1IMKIIBI XOJIOUIBHBIX OIK-1.2 [TpoBepounast paboTa
) KOHTPOJIb MallliH ) (YCTHO/TTHCEMEHHO)
JlaGopatopHas padora Ne 1. JlabopaTopHast paboTa
15 Texymuii Hccnenosanue OIK-1.2 (MMChMEHHO/YCTHO)
' KOHTPOJIb TEPMOJIMHAMHUYECKHUX IIPOLECCOB B ' [TpoBepounast paboTa
(hU3MYECKHUX CUCTEMaX (YCTHO/TTUCBMEHHO)
2.0 Pasgen 2. Temtonepenaua.
21 Texyuit Tema 5. TermmonpoBOgHOCTH OIIK-1.2 [Tposepounas padora
KOHTPOJIb (YCTHO/TICEMEHHO)
29 Texymuii Tema 6. KoHBEKTUBHBIH OIK-1.2 IIpoBepouHnas padota
) KOHTPOJIb TEIUI00OMEH ) (YCTHO/TTUCBMEHHO)
2.3 Texymuit Tema 7. TerooOMeH n3yueHHEM OIlK-1.2 [Tposepounas padora
KOHTPOJIb (YCTHO/TTHCHMEHHO)
JlabopatopHas pabota Ne 4. JlabopaTopHnas paboTa
24 Texymwuii HccnenoBanne KOHBEKTHBHOTO OITK-1.2 (MMchMEHHO/YCTHO)
' KOHTPOJIb TEIUTI00OMEHA TIPH CBOOOTHOM ' [IpoBepounas padora
JIBIDKCHUH TETUTOHOCHTEIIS (YCTHO/TTCEMEHHO)
3.0 Pa3gen 3. Tensioo0MeHHbBIE anmapaThl.
31 Texyuii Tema 7. TennooOMeHHbIE OIK-1.2 IIpoBepouHnas padora
) KOHTPOJIb armaparsl ' (YCTHO/TTHCHMEHHO)
JlabopatopHas pabota Ne 6. JlabopaTopHnas paboTa
32 Texymmii HUccrenoBanme mporecca OITK-1.2 (TIMCEMEHHO/YCTHO)
' KOHTPOIIb TerIonepe ady TernIo00MEeHHOTO ' [TpoBepouHast paboTa
amnmapara (YCTHO/TTHCHMEHHO)
4.0 Pasnen 4. TonjiMBo U ero C:KkMraHue B TEIVIOCHJIOBBIX YCTAHOBKAX KeJ1€3HOJ0POKHOI0 TPAHCIIOPTA.
4.1 Texymuit Tema 8. Buapl TommBa OIIK-1.2 [Tposepounas paGora
KOHTPOJIb (YCTHO/TTCEMEHHO)
42 Texymuit Tema 9. OCHOBBI TOPEHUS TOTIITUBA OIIK-1.2 Iposepounas padora
KOHTPOJIb (yCTHO/TTMCHMEHHO)
2 Kypc, ceccus JIeTHAS
Pazgen 1. Texunueckas
TEepMOJIMHAMHUKA
Pasnen 2. Tennonepenaua
Texymuii EE;i;J;T'LTCHHOO6MeHHHe OIK-1.2 Konrponbnas pabdora (KP)
KOHTPOIIb (McpMeHHO)

Paznen 4. ToruBo u ero
C)KUTAHHUE B TEIUIOCUIIOBBIX
YCTaHOBKAX KeJIE3HOAOPOKHOTO
TpaHCTIOPTa




Pasnen 1. Texauueckas
TepPMOAUHAMUKA
Pasnen 2. Tennonepenaua

3aueT (cobecenoBaHue
Pazgen 3. TemooOMeHHbIE ( & )

IIpomexyTouHas 3a4eT - TeCTUPOBAHHE
P Y amnmaparsl OIlIK-1.2 P
aTTecTaluys (KOMIIBIOTEPHBIE
Pasznen 4. TomuBo u ero
TEXHOJIOTUH)

COKHT'aHHUE B TEIIOCHIIOBBIX
YCTaHOBKaX JKeJIe3HOZOPOXKHOTO
TPAHCIIOPTA

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

KoHTponb KkauecTBa OCBOCHHS JUCIHUIUIMHBI BKIIOYaeT B ce0S TEKYHIMA KOHTPOJIb
YCIIEBAEMOCTH U MPOMEXKYTOUHYIO aTTeCTallMi0. TeKymuMd KOHTPOJIb YCIEBAEMOCTH U
POMEXYTOUHAsl aTTecTalnus OOy4JaloMMXCsl MPOBOAATCA B LENAX YCTAHOBJICHUS COOTBETCTBUS
JOCTHKEHUI  O00y4arommuxcs MO3TalHbIM TpeOoBaHUSIM 00pa3oBaTeNbHON MporpamMmbl K
pe3yabpTataM 00y4deHus: ¥ GOPMHUPOBAHUS KOMITETCHIINH.

Tekymuil KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHJI CUCTEMAaTHMYECKON MPOBEPKU 3HAHUU,
YMEHMM, HABBIKOB OOywaromuxcs. 3ajaya TEKYIIEro KOHTPOJSI — OINEPATHBHOE U PETYISIPHOE
yhpaBieHHEe y4eOHOW JeATENbHOCThIO OOYyYaloIIMXCs Ha OCHOBE OOpaTHOW CBSI3U U
KOPPEKTUPOBKU. Pe3ylbTaThl OLIEHNBAHUS YUUTHIBAIOTCS B BUJE CPEIHEHN OLIEHKH IpU MPOBEIECHUU
MIPOMEKYTOUHOM aTTECTalUU.

Jnst  oneHWBaHUS pe3ylbTaTOB OOyUYEHHsI HCHONB3YeTCs dYeThlpexOayIbHas —IIKaja:
«OTJIIMYHOY, «XOPOIIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBICTBOPUTEIILHO» U JBYXOAIIbHAS IIKAJA!
«3aUTEHOY, «HE 3aYTCHO».

[lepedyeHb OLIGHOYHBIX CPEACTB, UCIOJIb3YEMBIX Uil OLICHUBAHMS KOMIETECHUMN, a TaKkKe

KpaTKasi XapaKTEpPUCTHKA STUX CPEACTB PUBECHBI B TAOIHIIE.

Texymuii KOHTPOJIb

HanmeHnoBanue
OIICHOYHOTO CPEJICTBA

KpaTKa;{ XapaKTCPUCTHKA OLICHOYHOI'O0 CPEACTBA

[IpencraBnenue
OLIEHOYHOI'0
cpenctea B @OC

PacuetHo-rpaduueckas
1 | pabota (PTP)
(TTMCHMEHHO)

CpezncTBo U1l TPOBEPKH yMEHHMH HPUMEHSTH MOJIyYeHHBIE
3HAHMS 110 3apaHee ONpPENENICHHOW METOJUKE JUIS PELICHUs
3aj1a4 WIN 3aJlaHnH 110 paszeny TUCIUTUIHHBL

MosxeT OBITH HCIIOIB30BAHO ISl OLEHKH 3HaHWH, YMEHHH,
HaBBIKOB U (MJIM) OTBITA AESTEIBHOCTH 00YJaIOIINXCS

Tunosoe 3aanne
JUTS BBITIOJTHEHUS
pacyeTHO-
rpaduIecKon
paboTEI 1Mo
paszernam/TeMam
JUICLUILITHHBI

KonrponbHas padora
(KP)

CpezncTBo U1l TPOBEPKH yMEHHWH HPUMEHSTH MOJIyYeHHBIE
3HAHMS 110 3apaHee ONpPENeICHHOW METOJUKE JUIS PELICHUs
3aj1a4 WIN 3aJlaHuH 110 paszeny TUCIUTUIHHBL

MosxeT OBITH HCIIOIB30BaHO ISl OLEHKH 3HaHWH, yMEHHH,
HaBBIKOB U (WJIN) OTBITA JESITEIHHOCTH 00YJarONIINXCS

Tumnooe 3anaHue
JUISL BBITIOJTHEHUS
KOHTPOJIbHOM
paboTEI 1Mo
paszenam/TemMmam
JUICLUILITHHBI

CpCI[CTBO, MO3BOJIAIOIIECEC OLHCHUTbL YMCHHC 06yqa}01uer005{
HI/ICLMGHHO/YCTHO usjgaratb CyTb IIOCTaBJICHHOM 3aJa4u,

O0pa3zer 3aaHus
IS BBIIIOJIHEHUS

CaMOCTOSTENILHO NPUMEHSTH CTaHAAPTHBIE METOJbI PElIeHHs | J1abopaTOpHOM
MIOCTAaBJICHHON 3ajJadd C MCHOJIB30BAaHHEM HWMEIOIIEHCsS | paboThl 1
3 | JIaboparopHas paboTta . .
nmabopaTopHOil 0a3pl, MPOBOAUTH AaHAIW3 MOJYYCHHOTO | MPUMEPHBII
pe3ynbTarta paboThI. nepedeHb
MoskeT OBITh HCTIONBF30BaHO JUIA OLICHKH YMEHHH, HAaBBIKOB M | BOIPOCOB JUIS €€
(nn) ombITa ACSITENLHOCTH 00YJatOInXCst 3aIUTHI
CpezncTBO NPOBEPKH YMEHHUH MIPUMEHSTH MOJy4eHHbIe 3HaHUA | KoMIUIeKThI
JUTS BBITIOJTHEHUS 3alaHUi OMPEIeICHHOTO THIIA TI0 TeMe WM | 3aJaHuf It
4 | TIpoBepounas pabota p
paszeny. BBITTOJTHEHHS
MoeT OBITh MCIOJB30BAHO JUIS OIEHKHM 3HAHUH W YMEHHHA | MPOBEPOYHBIX




o0yJaroImuxcs. paboT Mo TeMam
JUCIIATUTAHBI
[IpoMesxyTouHas arTecTanus
IIpencraBnenue
HaumenoBanue
Ne Kpartkast xapakTepuCTHKa OIIEHOYHOTO CPEICTBA OIIEHOYHOTO
OIIGHOYHOTO CpPE/ICTBA
cpencta B DOC
CpezncTBo, MO3BOJISIIOIIEE OLICHUTh 3HAHMS, yMEHHsI, HaBbIKOB | [lepeueHs
nu (W) ombITa  JIESATENBHOCTH  OOy4Yaromerocsi IO | TEOPETHYECKUX
1 | 3auer JUCIUTUINHE. BOIIPOCOB U
MoeT OBITh WCHOJNB30BAHO IJISI ONCHKH 3HAHUH, YMEHHH, | MPaKTHIECKUX
HABBIKOB U (MJIN) OTBITA JESITEIPHOCTH 00yJarOIINXCs 3aJaHAH K 3a9eTy
Cucrema  aBTOMAaTM3MPOBAHHOTO  KOHTPOJII ~ OCBOCHHS
KOMITETEHIIMH (YacTH KOMIETEHIHWH) OOydYaromuMcs 110
Tect — npomexyTouHast
JUCUUIUIMHE (MOJIYJII0) C UCIIONb30BaHHEM MHPOPMAIMOHHO- | DOH TECTOBBIX
2 | arrectanus B popme

3a4cTa

KOMMYHHUKAITHOHHBIX TEXHOJIOTHH.
MokeT OBITh WCHOJB30BAHO I ONCHKH 3HAHWH, yMEHW,
HABBIKOB U (MJIN) OTBITA JESITEIHHOCTH O0YJIarOIIUXCS

3aJaHuN

Kpurtepnu u mkajibl olleHUBAHUSI KOMIIETEHIUH B pe3yJbTaTe U3y4eHus JMCHUIIIMHbI
NIPH NPOBeIeHNH MPOMeKYTOUHOM aTrTecTanuu B popme 3auera. lllkana oneHnBaHusA YPOBHS

OCBOCHHSA KOMIIeTeHIUIA

[IIkajma orieHUBaHUS

Kpurepun onennBanns

YposeHnb
OCBOCHHUSA
KOMIIETCHIIMU

«3adyTCHO»

OOyyaromuiicss NPaBWJIBHO OTBETHJ Ha TEOPETUYECKHUE
Bonpockl. Ilokas3an oTIuMuHBIE 3HAHMA B paMKax y4eOHOTro
Marepuaina. [IpaBUIbHO BBIIOJHWI NIPAKTUYECKUE 3aJaHUS.
Iloxa3anm oOTIMYHBIE YMEHUS U BIAJCHUA HAaBbIKAMU
NIPUMEHEHHUS [IOJyUYEHHBIX 3HAHUM U YMEHUH [IPU PELIEHUU
3amad B paMKax ydeOHoro Marepmana. OTBETHI Ha Bce
JIONIOJIHATEIIbHBIE BOIPOCHI

Bricokui

OOyyaronuiicst ¢ HeOONBIIMMH HETOYHOCTSIMH OTBETHJ HA
TEOpeTHYeCKue BOMPOCHL. [lokasan Xopolne 3HAHUS B
pamkax  yuebHoro  martepuaia. C  HeOONbIIUMHU
HETOYHOCTSIMU BBITIOJIHUII MTPAaKTUYECKKe 3aanust. [lokaszan
XOpOIIIEe YMEHUS W BIAJICHUS HABBIKAMH PUMEHCHUS
IIOJyYEHHBIX 3HAHUM M YMEHUH INpU pELIEHUU 3a7ad B
pamMkax ydeOHoro marepuana. OTBETHJI Ha OOJILITUHCTBO
JOTIOJTHUTCIIbHBIX BOIIPOCOB

bazoBwrit

OOyyJaromuiics ¢ CyIEeCTBEHHBIMU HETOYHOCTSIMU OTBETHII
Ha TEOPETUYECKUE BOIIPOCHL. ITokazan
yIOBJIETBOPUTENbHbIE 3HAaHHMS B  paMKax  y4eOHOro
marepuana. C CyIIECTBEHHBIMH HETOYHOCTSIMH BBITTOTHHII
npakTHyeckue 3aaaHus. [lokaszan yaoBICTBOPHUTENbHBIE
YMEHHS U BJIAJICHUS] HABBIKAMH TPUMEHEHUS MOJTYYEHHBIX
3HAHWN U YMEHUI TPH PEIICHUH 33]a4 B paMKax y4eOHOTo
Marepuana. JJomycTHa MHOTO HETOYHOCTEW MpPU OTBETE Ha
JIOMIOJIHUTENIbHBIE BOIPOCHI

MuHUMAaILHBIH

«HE 3a4TCHO»

OOyuaronmiicsi Py OTBETE HAa TEOPETHUYCCKUE BOIPOCHI U
npu BBIITIOJIHCHUH MPaKTHICCKUX 3a11aHm71
MPOJICMOHCTPUPOBA HEIOCTATOUYHBIM YpOBEHb 3HAHUM U
YMEHU TIpH pelieHuH 3a7ad B paMKax y4eOHOro
marepuala. HpI/I OTBETAX Ha IOIOJTHUTCIBHBIC BOIIPOCHI
OBLIO JOITYHICHO MHOKCECTBO HENIPABUJIbHBIX OTBETOB

Komnerenuus
He chopMupoBaHa

Tect — IMPOMCIKYTOYHAA aTTCCTAllUA B (I)opMe 3a4cTa

[IIkana oneHBaHUS

Kpurepun onennBanus

«BavYTCHO»

OoOyuaronmiicss BepHO OTBeTII Ha 70 % W Oojee TeCTOBBIX 3aJaHUHN MPH MPOXOKICHUU

TECTUPOBAHUS




«HC 3a4YTCHO»

OO0y4aromuiics BepHO OTBETHI Ha 69 % M McHEe TEeCTOBBIX 3aJaHHi IPU MPOXOXKICHUH

TCCTUPOBAHUA

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

PacuetHo-rpaduueckas padbora (PI'P)

IIIxane! olieHUBaHUS

Kpurepun onieHuBaHus

COTJIIUYHO»

«XOPOIIOH

«YAOBJICTBOPUTCIIBHO»

«Ba4YTCHO»

OO6yyatouuiicss MOJHOCTbIO U TNPABUILHO BBHIMONHWI 3aaaHue PIP.
[lokazan oTau4HBIE 3HAHWA, YMEHUS U BIAJCHHUA HAaBbIKAMHU
MPUMEHEHUS WX TPU PELIEHUU 3a/ad B PaMKax YCBOCHHOTO y4eOHOTO
Matepuana. PI'P  odopmieHa akkypaTHO W B COOTBETCTBHH C
MPEIbSBISCMBIMU TPEOOBAHUSIMU

OO0yuatoniuiicss BRIIOTHUI 3aqanue PT'P ¢ HEOONBIIMMU HETOYHOCTSIMH.
[Tokazan xopove 3HaHUS, YMEHUS U BJIaJIeHUs1 HaBbIKaMH IPUMEHEHUS
WX TIpH peIICHWH 337ad B paMKaxX YCBOEGHHOTO y4eOHOTo Marepuaa.
Ectp HenmocraTku B opopmiernn PI'P

OOygatommmiicss  BRIMONHWA 3amanme P[P ¢ cymecTBeHHBIMH
HeTOyHOCTsAMH. [lokasanm yIOBIETBOPHUTENbHbIC 3HAHWS, YMEHHS U
BIIaJICHUs] HAaBBIKAMH NPHMEHEHUS UX MpPU PEHICHHM 3a7ad B paMKax
ycBOeHHOTO y4yeOHoro marepuana. KadectBo odopmienus PI'P mmeer
HEJ0CTaTOYHBII YPOBEHb

«HEYIOOBJICTBOPUTECIBLHO»

«HC 3a4YTCHO»

I[Ipu  Bemonnennn PI'P  oOywarommiics  IpoAEMOHCTPUPOBAI
HEJOCTaTOYHBbIM YPOBEHb 3HAaHUU, YMEHUMH U BJAJCHUS HMHU IIpU
peLIeHUH 33/1a4 B paMKax YCBOSGHHOTO yU4eOHOIro MaTepHaia

KonrponpHas pabora

[IIxane1 olileHUBaHUS

Kputepuu onieHuBaHus

COTJIIUYHO»

«XOPOIO»

«YAOBJICTBOPUTCIILHO»

«3a4YTCHO»

OOydaronuiicss HOJHOCTBIO M IPAaBUIBHO  BBIIOJHWI — 3a/laHUE
KOHTPOJIbHOH paboThl. [lokazan oTiaMYHBIE 3HAHUS M YMEHHS B paMKax
YCBOGHHOTO ydeOHOro Matepuana. KonTpoibHas pabora odopmiieHa
AKKypaTHO ¥ B COOTBETCTBHH C NPEABSBISIEMBIMU TPEOOBAHHUAMHU

OOydyaromuiics  BBINOJNHWI =~ 33JaHAe  KOHTPOJBHOH  paboTel ¢
HEOONIBIIMME HETOYHOCTSMH. [lokazanm Xopolune 3HaHUS M YMCHHUS B
paMKax YCBOGHHOro yd4eOHOro Matepuana. ECTb HeoocTaTku B
0(OPMIICHHN KOHTPOJBEHOMW PaOOTHI

OOydaronuiicss  BBITIOMHHJI ~ 33aJaHWE KOHTPONBHOW  paboTBHl ¢
CYILIECTBEHHBIMHU HETOUHOCTAMHU. [ToKka3an yoBIE€TBOpUTEIbHBIE 3HAHUS
U YMEHHMA B paMKaX YyCBOEHHOTO ydeOHOro Marepuana. KauecTBo
o opMIIeHHS KOHTPOJIBHON pabOTHI IMEET HEJAOCTATOYHBIA YPOBEHD

«HEYIOBJICTBOPUTEIILHO»

«HC 3a4YTCHO»

OOyuatonuiics He IOJHOCTBIO BBIIOJIHMUI 3aJaHUs KOHTPOJBHOM
paboThl, IPU 3TOM MPOSIBUII HEIOCTATOYHBIH YPOBEHb 3HAHUI U YMEHHI

JlaGoparopHas paboTa

IIxane1 olileHUBaHUS

Kputepun oneHuBanus

KOTJIIUYHO»

«XOpOoUIo»

«Ba4YTCHO»

JlabopaTtopHast paboTa BBIIIOJHEHA B 00O3HAYCHHBIH MpEINoaBaTeieM
CPOK, MUCBMEHHBIN OTYeT 0e3 3aMeYaHuil.

JlabopaTopHast paboTa BEITIONHEHa O0YYAOIIUMCS B TIOJTHOM OOBEeMe ¢
coOMofeHreM Heo0X0AMMOil mocienoBaTeabHOCTH. OOydJaroImuiics
paboTai TOJHOCTBIO CAaMOCTOSITENFHO; MOKa3al HEOOXOIUMBIE IS
MpOBEJCHUsT PadOTHl TEOPETHUECKHUE 3HAHMS, NMPAKTHYECKHUE YMEHHS U
HaBbIkM. Paborta (oruer) ocdopmieHa akkypatHO, B Hauboiee
ONTUMANILHOM JUIsl PUKCAIMU pe3ynbTaToB hopme

JlaGoparopnass paboTa BEINOJHEHA B 00O3HAYEHHBIN IMpeTojaBaTelieM
CPOK, TUCbMEHHBINA OTYET ¢ HEOONBIIMMH HEJJOUETAMH.

JlaGoparoprast paboTa BBITIOJHEHA 00yYaIOMIUMCSI B TIOJTHOM 00beMe U
CcaMOCTOSITENbHO.  JlomyIeHbl  OTKJIOHEHWS  OT  HEeoOXOAMMOM
TMOCICAOBATCIIbHOCTU BBITIOJTHEHUA, HE BJIUAIOMINE Ha IHPABUIIBHOCTH
KOHEYHOr0 pe3ynbTara. Pabora mMoka3piBaeT 3HAHUE OO0Y4YaAIOIIUMCS
OCHOBHOTO TEOPETHYCCKOIO MaTepualla H OBIAQJCHUC YMCHUSIMH,
HCOOXOIUMBIMU  JIII  CAMOCTOSITENIFHOTO  BBITIOJIHEHUS  Pa0OTHL




«YHDOBJIETBOPUTEIILHO)

JlomyIeHbl HETOYHOCTH U HEOPEIKHOCTh B O(QOPMIICHHH DPE3YJIETaTOB
paboThI (oTUeTa)

JlabopatopHast paboTa BBIIOJIHEHA C 3aJI€PXKKOM, MUCEMEHHBIA OTYET C
HEJ04eTaMH.

JlabopaTtopHast paboTa BBIONHSAETCS M OQOPMILIETCA OOYJAIOUTIMCS
IpH HOCTOpOHHeH momoiud. Ha BbimonHeHHe paboThI 3aTpaynBaeTCs
MHOro BpeMeHH. OOydaromuiics MOKa3bIBaeT 3HAHUS TEOPETHYECKOTO
MaTrepHalia, HO HCIbITBIBACT 3aTPyIHCHUE [IPU CAMOCTOSTEILHON padoTe
C HCTOYHUKAMH 3HAHUH MM IpUOOpaMu

«HCYOOBJICTBOPUTECIHLHO» «HC 3a4YTCHO»

JlabopaTtopHass paboTa HE BBIIOJHEHa, IHCHMEHHBIA OTYET HE
Mpe/ICTaBJICH.

PesynbraTel, moiydyeHHBbIE OOy4alOMIMMCS, HE II03BOJISIOT CHeNaTh
NPaBIWJIBHBIX BBIBOJOB M MOJHOCTBIO PAaCXOMASATCS C IOCTaBJICHHOU
nenbio. IlokaspiBaeTcsl IUIOXO€ 3HAHHE TEOPETUYECKOro MaTepHaia H
OTCYTCTBUE HEOOXOAUMBIX YMEHHH.

JlabopaTtopHass paboTa HE BBINONHEHa, Y YYalIerocs OTCYTCTBYIOT
HeoOXOAMMBIE Ui IIPOBEACHHS pabOTBHl TEOPETHYSCKHE 3HAHM,
NPaKTUYECKUE YMEHUSI 1 HABBIKU

ITpoBepounas pabora

[IIxana oneHUBaHUS

Kpurepunii onenku

GBavYTCHO»

OOyvarommiicss TPaBWIBHO WM C HEOONBIIMMH HETOYHOCTSAMH BBIIIOJHII  3aJaHusA
IIPOBEPOYHOHN pabOTHI

«HEC 3a4YTCHO»

OOyyJaromuiicss HENpPaBWIBHO WM C CYINICCTBEHHBIMH HETOYHOCTSIMH BBITIOJNHHI 3aaHUS
IIPOBEPOYHOH pabOTHI

3. TunoBble KOHTPOJIbLHBbIE 3a/]aHHsI HJIH MHbIE MATEPHAJIbI, HEOOX0IMMbIE
JJIS1 OIl€HKM 3HAHMA, YMEeHHH, HABBIKOB M (WJIN) ONBITA J1eATeJIbHOCTH

3.1 TunoBbie KOHTPOJIbHBbIE 32aHUsI AJS BHINOJHEHUS KOHTPOJbHBIX padoT
KoHTposibHBIE BapuaHTBl 3aJlaHUM  BBUIOKEHBI B DJIGKTPOHHOM  HMH(POPMALIMOHHO-
obpazoBarenbHoil cpeae Upl YIIC, noctynHo# oOyuaroiemycs 4yepe3 ero JTU4HbIN KaOUHET.
Hwxe npuBenen oOpasell THUMOBBIX BapHAHTOB 3aJ@aHUN JJIsi BBIMOJHEHUS KOHTPOIBHBIX

pador.

Kaxxapiii 00y4aronuiicsi BBIMOTHIET pacueT OJJHOTO U3 BapUAHTOB 33/IaHHUs, U3JI0KEHHOTO B
COOTBETCTBUH CO CBOUM YUEOHBIM MIUDPOM (06e nocneonue yugpol Homepa 3a4émHuoi

KHUCKU).

OO0pa3en THIIOBOT0 BAPHAHTA KOHTPOJIbHOI padoThI
3ananue no paszgeny «TepmoanHaMukay

Teopernyecknue BONPOCHI:

1. Yro nazeiBaercs tepmuueckuM KIIJI mpsmoro kpyrosoro mporecca (1rukia)? Hamuimmre BeipaxeHue
9TOW BEIMYUHBI 115 1MKia KapHo u 1r000ro 00paTuMoro mukJia.
2. B dgem coctout cymHuocts Broporo 3akona TepMoarHaMuKK? Hamuimmre aHATMTHYECKOE BRIPOKEHUE

9TOI'0 3aKOHa.

3amgaun:

1. Kakoe MaccoBoe KOJIMYECTBO BO3AyXa JOJDKHO OBITH MOJAHO KOMIIPECCOPOM B pe3epByap
o0beMoM 3M2, 4TOOBI MPU MOCTOSIHHOM TeMIieparype 1, u 6apomeTpuyeckom aasieHUu 750 MM pT.
CT. JIaBJICHHE [0 MAHOMETPY B HEM MOBBICHIIOCH OT p1 JI0 p2?

2. Mna uukna KapHo onpenenuTh mapaMeTpbl BCeX MEPEXOJHBIX TOUYEK LUKIA, MOABEACHHYIO U
OTBEJICHHYIO TEIUIOTY, a Takxke Tepmuueckuid KIIJ[ nuxna, ecnm 3anaHbl 3HaYEHMs] TPaHUYHBIX
AOCOJTIOTHBIX JTABJICHHUH Prax M Prin U TEMIIEPATYP trax U trnin. Paboumm Temom siBisieTcst 1 KT cyxoro

BO3JyXa.




3aganue no pazaeny «Tennonepenaqa
Teopernyeckue BOMPOCHL:
1. JaiiTe onpeneneHne peKynepaTuBHOT0, PEreHEPATUBHOTO M CMECUTEIHHOTO TETNIOOOMEHHHUKOB.
2. Yrto Takoe CIOXKHBIN Tem1000MeH? B ueM oCHOBHAsI TPYAHOCTh €ro pacuera’?

3anauu:

1. BbIYMCIUTH IUIOTHOCTHU TEIJIOBOTO MOTOKA (] 4epe3 IUVIOCKYIO CTEHKY TOJIIMHON
O, BBINIOJIHEHHYIO M3 YKa3aHHBIX HIDKE U30JISIIIMOHHBIX MAaTEPHAIIOB (MIPUMEHSIEMBIX B
BaroHOCTPOCHHH ), KOAPPUITUEHTHI TETUIONMPOBOIHOCTH KOTOPBIX A, BT/(M-K), cBs3anbI
C TEeMIIepaTypoi CIEeAYIOIIUMU JUHEHHBIMHU 3aBUCUMOCTSAMU:
mesenuH A = 0,060 + 0,002 t;
munopa A= 0,035+ 0,002 t;
nommuctupon [ICh-C 4 = 0,038 + 0,0036 t;
nonmuypetas [1ITY-3C A4 =0,04 + 0,0035 t.

TeMreparypbl HOBEPXHOCTEN CTEHKH COOTBETCTBEHHO paBHBbI 1,7 1 1,7,

2. CranbHas CTeHKa TEIUIOOOMEHHOM MOBEPXHOCTH IMAPOBOTO KOTJIA TOIIMHONW O = 22 MM
OMBIBAETCS C OJHON CTOPOHBI KUIISIIEH BOAOH IpU aOCOTIOTHOM JaBJICHUU p, a C IPYroi —
IBIMOBBIMHE Ta3amu ¢ TeMiepatypoit t; = 900°C. Y nenpHas naponpou3BOAUTEIHHOCTD
MOBEPXHOCTH Harpena g, Kr/(M>4) cyxoro HachlieHHOro napa. Onpenenuts KodpuueHT
Terutonepenaun K u repemnaja remrneparyp B CTeHke A, €Ciar KO3PGHUIIMESHT TeIIONPOBOHOCTH
cramu A =40 B1/(M-K).

3.1 TunoBbie KOHTPOJIbHBbIE 321aHUSI /I BHINOJHEHHS pacuyeTHO-rpaduyecKux pador

KoHTposibHBIE BapuaHTBl 3aJlaHUM  BBUIOKEHBI B DJICKTPOHHOM  HMH(POPMAIIMOHHO-
obpazoBarenbHoil cpeae Upl YIIC, noctynHoi oOyuaroniemycs 4yepe3 ero JUYHbII KaOUHET.

Hwxe mpuBeneHsl 00pa3ibl TUIIOBBIX BApUAHTOB PacueTHO-TpaduUecKkoil paboTHI MO TeMe,
MpelyCMOTPEHHON paboueit mporpammoii. Kaxaeiii 0oOydaromuiics BBHIIOIHSET pacdyeT U aHaIHu3
OJIHOTO W3 IIMKJIOB TEIUIOBBIX MAaIllMH B COOTBETCTBHU CO CBOMM Y4Y€OHBIM IHUPpOM (dge
nocieonue yugpvl Homepa 3auémHoll KHUNHCKU).

IHoarpymnma
. Co Cv R k
aKaJIeMHYECKOM
TPYIIIBI
JIx/ (xr-K) JIx/(xkr-K) JIx/(xkr-K) -
1 (cmech ra3oB) 1160 859 301 1,35
2 (Bo371yX) 1000 713 287 1,4
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3.3 TunoBble 3a1aHus /51 BLITIOJTHEHUsI JIA00PaTOPHOI padoThl M IPUMEPHBIIi epeYeHb
BOIIPOCOB /LISl €€ 321U ThI
KoHTponbHBIE BapWaHThl 3aJaHUN  BBUIOKCHBI B JJIGKTPOHHOHW  WH(POPMAIMOHHO-

obpazoBarenbHoil cpeae Upl YIIC, noctynHoi oOyuaroniemycs 4yepe3 ero JTUYHbII KaOUHET.

Huxe npuenen oOpaszel] THIOBBIX BapHAHTOB 3aJaHUM Ui BBINOJIHEHUS J1a0OpaTOPHBIX

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

— 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/A) M TIOPS/IOK BBITOJIHEHUS paOOTHI.
. B cooTBeTcTBMM € METOAMKON ITPOBENEHUS JKCIIEPUMEHTA Ha Pa3IUYHBIX

pexuMax paboThl CTEHA MPOU3BECTH 3aMEP KOHTPOJIUPYEMBIX TapaMeTPOB.

. BeimonmHuTh 00paboTKY pe3yabTaToB HAOIIOICHUH U 3aHECTH UX B TaOJIUILY.
. I'papuuecku n300pa3uTh nccieryeMblil porecc.
. Cnenatp BBIBOABI MO pabOTe HA KAXXJIOM paboyeM MecTe.

OO6pa3zer] THIIOBOTO BapHaHTa KOHTPOJIBHBIX BOIIPOCOB JUIs 3aIIUTHI 1a00paTOpPHOIl paboThI
[Ipenen IIUTENEHOCTH 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 OIMPCACIICHUC 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 COOTBETCTBUHM C METOAMKON IMPOBEIEHUS HKCIEPUMEHTA MPOM3BECTH HA 3aJaHHOM PpEXHUME
paboThI CTeH1a 3aMep KOHTPOJIUPYEMBIX TapaMeTPOB.
BrimotHUTE 00pab0TKyY pe3ysIbTaTOB HAOIIOICHUN U 3aHECTH MX 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 TEIUIOEMKOCTh UJI€aJIbHOTO ra3a’?

3. ITouemy npu NPOBEAECHUU IKCIIEPUMEHTA JEJIAETCSI HECKOJIBKO 3aMEPOB OCHOBHBIX [1aPaMETPOB

yepe3 S MUH?

4. J171s1 yero B yCTaHOBKE CIIY>KUT BEHTUIISITOP?

5. Jlns yero B cocTaBe yCTaHOBKM UCHONb3yeTcs cocyn proapa?

«JIabopatopHas padora Ne 3. MccnenoBanue TEIIONPOBOJHOCTH Pa3IMYHbIX MaTepHaioB METOJI0M
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 IPOU3BECTH Ha 33JaHHOM peXHMe paboThl CTeHa
3aMep KOHTPOJIMPYEMBIX [TapaMETPOB.
BeinonuuTh 06paboTKy pe3ynbTaToB HAOMIOACHUN U 3aHECTH UX B TAOJIUILY.
Crnenatpb BBIBOJIBI 110 paboTe.

»ow

OO6pazel THIOBOIO BapHaHTa KOHTPOJIbHBIX BOIIPOCOB JIJIS 3AIUTHI JIA0OpATOPHOU padOThI
[Ipenen AIUTEILHOCTH KOHTPOJSA — _15 MUHYT.
1. Yro Ha3biBaeTcs KOAPPUIMEHTOM TEIUIONPOBOIHOCTH, KaKkoBa (pu3ndeckast
CYIIHOCTb 3TOT'0 ITapameTpa, 0003HaueHHe, EANHULIBI U3MEepeHHs?
2. Kak ocymiecTBisieTcs TEII0NPOBOJHOCT B TBEP/IBIX TeJIaX TUANEKTPUKAX,
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
OIpeZeNIeHNUs TEIIONPOBOIHOCTH MaTepuana?

o1 B~ W

«JlabopaTopnas pabora Ne 4. VccienoBaHne KOHBEKTUBHOTO TEIUIOOOMEHA IpU CBOOOHOM
JBUKEHUH TEIJIOHOCUTEIS»
O6pa3ern 3a1aHui 715 BBIMOJTHEHUS Ja00paTOPHBIX pabOT U MPUMEPHBIi
[IEpEeYEHb BOMPOCOB IS UX 3aAIIUTHI
3amanue

. I3yunTthb ycTpOHCTBO J1aOOpaTOpHON yCTAaHOBKH (CTE€HA) M MOPSAIOK BBIMOJIHEHUS paboThI.
2. B CcOOTBeTCTBMM C METOJIWKOI IMPOBEICHUS DKCIIEPHMEHTA MPOBECTH Ha 33JaHHOM DPEKUME

paboThI CTeH 1a 3aMep KOHTPOJIUPYEMBIX TapaMeTPOB.
3. BemomHUTE 00pabOTKY pe3ysbTaTOB  HAONIOACHHWMA, 3aHECTH WX B TaOmUIy u

NPOaHATM3UPOBATH MOJYYSHHYIO 3aBUcUMOCTb o = f(y, Gr).
4. Cpaenatb BBIBOJIBI IO paboTe.

[EEN
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OO6pa3zer; THIIOBOTO BapHaHTa KOHTPOJIBHBIX BOIIPOCOB VIS 3alTUTHI TA0OPATOPHON PabOThI
[Ipenen AIUTEILHOCTH KOHTPOISA — _15 MUHYT.

Yro HazpIBaeTCs CBOOOIHBIM JIBUKEHUEM TEIIOHOCUTENS?

Uro xapakrepusyer kputepuil I[Tpanatns?

Yo Ha3bIBAETCS MOrPAaHUYHBIM CIIOEM, XapAKTEPHbIE IPU3HAKU TYpOYJIEHTHOI'O IOIPAaHUYHOTO

CI101.

Koadduunent rerooraaun: 0003HaueHUEe, €AUHULBI U3MEPEHUs, (pUu3nuecKas CylHOCTb.

. UeM oTnmyanuce npu NpoOBEIECHUHN padOThI 1Ba IKCIIEPUMEHTA?

«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 yCTPONCTBO 1a00PaTOPHOM YCTaHOBKH (CTEHA) U MOPSIOK BHIIOTHEHUS PaOOTHI.
B cooTBeTcTBHU ¢ METOAMKON SKCIIEPUMEHTA ITPOU3BECTH HA 3alaHHOM peKUMe paboThl CTEH 1A
3aMep KOHTPOJIMPYEMBIX [1apaMETPOB.
BeinonHuTe 06paboTKy pe3ynbTaToOB SKCIEPUMEHTA U 3aHECTH UX B TaOJIUILY.
Crnenatpb BBIBOJIBI 110 paboTe.

OO0pa3err THIOBOTO BapHaHTa KOHTPOJIBHBIX BOIIPOCOB JIJIS 3aIIUTHI JIAOOPATOPHOU pabOTHI
[Ipenen nAUTENEHOCTH KOHTPOJSI — _15 MUHYT.
Urto Ha3bIBaeTCs: Teruionepeaauen?
Koadduiument remnonepenayn: 0003HaueHUE, €IUHULBI U3MEPEHUs, PU3NYecKasi CYIIHOCTb.
OOBSICHUTE 0)KUJACMYIO B SKCIIEPUMEHTE 3aBUCMOCTh KO3 PUITUCHTA TEIUIONIEPEIauH OT
YCIIOBUH MPOBEACHUS IBYX IKCIIEPUMEHTOB.
B xakux To4kax mMpou3BOAUTCS 3aMEP TEMIEPATYpP TEIUIOHOCUTEIIS?
B yem oTinuue ycinoBuii mpoBeieHus: BTOPOTo dKCIepuMeHTa?

«JIabopatopHas pabora Ne 6. MccnenoBanue npoliecca Terionepeiauu
TEII000MEHHOTO arnmapara
OO0pa3zer] 3a1aHuil U1 BBINOJIHEHUS Ja00PAaTOPHBIX PabOT M MPUMEPHBIit
nepeyeHb BOMPOCOB IS UX 3aIIUTHI

3anaHue
N3yunTth ycTpoiicTBO 1a0OpaTOPHOM YCTAaHOBKH (CTEH/A) U MOPSA0K BBHIIIOJHEHUS paOOTHI.
B cooTBeTcTBHU ¢ METOAMKON SKCIIEPUMEHTA ITPOU3BECTH HA 3a/laHHOM peKUMe paboThl CTeH 1A
3aMep KOHTPOJIUPYEMBIX [TapaMeTPOB.
BeinonHuTh 00paboTKy pe3ynbTaToB HKCIEPUMEHTA U 3aHECTH UX B TAaOJIHILY.
Cnenath BBIBOIBI 11O padoTeE.

OO6pazen THIOBOIO BapHaHTa KOHTPOJIbHBIX BOIIPOCOB JIJIS 3AIUTHI JIA0OPATOPHOU padOThI
[Ipenen AIUTEILHOCTH KOHTPOJSA — _15 MUHYT.
Uto Ha3wIBaeTCs: TEIUIONEpeaaueii?
Koadduuunent reronepenaun: o603HaueHUE, €TUHUIIBI U3MEPEHUS, PU3UUECKas CYIIIHOCTb.
OO0BsICHUTE 0XKUTAEMYIO B DKCIIEPUMEHTE 3aBUCUMOCTh KO3 (HUIIMEHTA TEIIOTIEpe1ad OT
YCIIOBUM MPOBEACHUS IBYX IKCIIEPUMEHTOB.
B kakux Toukax mpou3BOJUTCS 3aMEP TEMIEPATYP TEINIOHOCUTENS?
B ueMm oTiinume ycioBuil MpOBEAEHUS BTOPOTO SKCIIEPUMEHTA?

3.4 TunoBble KOHTPOJIbHBIC 3aIaHUA IJIfl IPOBCICHUA TECTUPOBAHUA
(DOH,Z[ TCCTOBBIX 3a,[[aHHf/'I o IUCHUIUIMHE COACPIKUT TCCTOBLIC 3aJaHN A, PACIIPCACIICHHBIC 11O
a3aciiaM U TeMaM, C YKa3aHUEM UX KOJIMYECTBA U TUIIA.



CrpykTypa (poHIa TECTOBBIX 3aIaHHUM 11O JUCITUTUTHHE

KonnuectBo
WNunaukatop

HTOCTHUKECHUS Tema B cootBeTcTBUM ¢ PIIJ XapaxTepucruxa TGCTOBLEX
KOMIIETEeHIIUN T3 3aJaHui,
Tumnsl T3

3HaHHe 3-0T13

2-3T3

1-0T3

OIIK-1.2 Tema 1. Beaenue. @u3nueckue OCHOBBI TEPMOTUHAMUKA YmMmenne 1-3T3
[HelictBue 1-0T3

1-3T3

3Hanue 3-0T13

2-3T3

1-0T3

OIIK-1.2 Tema 2. OcHOBHBIE 3aKOHBI TEPMOJINHAMUAKH Ymenne 1-3T3
JleiictBue 1-0T3

1-3T3

3Hanue 3-0T13

2-3T3

1-0T3

OIIK-1.2 Tema 3. 1lukibl TETIOBBIX MAIIIUH Ymenue 1-3T3
JleiicTBHE 1-0T3

1-3T3

3Hanue 3-0T13

2-3T3

1-0T3

OIIK-1.2 Tema 4. 1IUKIBI XOIOAUIBHBIX MAIIUH Ymenue 1-3T3
JleiicTBHE 1-0T3

1-3T3

3HaHue 3-0T13

1-3T3

OIlK-1.2 Tema 5. TemnonpoBOgHOCTH 1-0T3

Ymenue

1-3T3

JHeticTBue 1-3T3

3HaHue 3-0T13

1-3T3

N 2-0T13

OIIK-1.2 Tema 6. KOHBEKTHBHBIH TEIIO0OMEH Ymenue 1-3T3
JeiicTBue 1-0T3

1-3T3

3HaHue 3-0T13

1-3T3

1-0T13

OIlK-1.2 Tema 7. TenmooOMeH U3Ty4eHUEM Ymenue 1-3T3
JeiicTBue 1-0T3

1-3T3

3HaHue 3-0T13

1-3T3

1-0T3

OIIK-1.2 Tema 8. TemrooOMeHHBIE amapaTsl Ymenne 1-3T3
JeiicTBue 1-0T3

1-3T3

3HaHHe 3-0T13

1-3T3

OIIK-1.2 Tema 10. Buas! Torusa YMenune i__ 2,11:33
JeiicTBue 1-0T3

1-3T3

3HaHune 3-0T13

1-3T3

OIIK-1.2 Tema 11. OcHOBBI TOpEHNS TOILUINBA 1-0T3

YMmenue
1-3T3
JetictBue 1-0T3




1-3T3

50 - OT3

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 obpasel TUIIOBOTO BapUaHTa 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 00pa3yercs B pe3yabTaTe FOPEHUs CEephl;

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

B) ... MOJIEKYJIbI KOTOPOIr0 He HMEI0T 00beMa M MeK1y HUMH OTCYTCTBYIOT CHJIbI
MEKMOJIEKYJISPHOT0 B3auMO/1eiicTBHS.

2. YCTaHOBHTE COOTBETCTBHE MEXJY BHJAMH YPAaBHEHUS COCTOSIHUS M HUX MaTeMaTHYEeCKUMHU
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:

Ornpenenure GU3NYECKUIA CMBICIT SHTAJIBITHH:

a) PHTAJIBIIHSI — SHEPTHSI TOTOKA Ta3a;

0) SJHTAJIBNUS 3TO €CTh CYyMMa BHYTPeHHel YHePruM U MOTEHIHATbHOH 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. JIonOJIHUTE BBIPAKEHUE:
MuHuManbHOE KOJIMYECTBO TEPMOAMHAMUYECKUX MPOLIECCOB U3 KOTOPBIX MOYXKHO 00pa3oBaTh

TepMOIMHAMHYECKMIT MK paBHO 2 (BIIHCATh YUCIIO)

a)l; 06)2; c¢)3.

6. JlonmonHuTe BRIpaXKEHUE:
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. nzorepmuueckud T T T

nporecc. ; " 2
2. angnabaTHBII Mpolecc. 0 ——o
3. U30XOpHBIN IIpoLEecC. ¥ 5 6 |1

2 s o s 0

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, aauadaTHoe CKaTUE 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 napoKOMIPECCHOHHON XONIOAMIBHON YCTAHOBKH MOXKET
MCIIOJIb30BAThCA:

a) napbl JErKOKUNSIIHUX KuaKocTei (ppeoHos);

0) Boja;

C) YIJIEKUCIBIN 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 TEJIO HAXOAMIOCH B JKUJKOM COCTOSIHUM.

13. JlonoaHUTE BBIpaKEHUE:
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:

[TpuBenuTe mpuMep TEMIIO0OMEHHOT0 anmnapaTa CMECUTEIbHOIO TUIA!
a) paauaTop aBTOMOOWIIS;

0) OBITOBOI pagraTOp OTOIJICHUS;

€) BOJASIHOIi 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-
obpazoarenbnoii cpene Upl'VIIC, noctynHoit oOy4daroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxke mnpuBeneH oOpasel] THIIOBBIX BApUAHTOB 3aJaHUN IS BBINOJHEHHS IMPOBEPOYHBIX
pabor.

O06pazel THIOBOTO BapHaHTa MPOBEPOUHON pabOTHI
«Tema 1. Beenenue. @uznueckne OCHOBBI TEPMOJUHAMUKHN»
. UTo Ha3bIBaeTCs HYHEPrOU30IMPOBAHHON CUCTEMOMN?
. Uro Ha3pIBaeTCs UACAIBHBIM ra3zom?
. KakoBa ¢usuyeckas cymHOCTh NOHATUS TEMIepaTypa raza?
. YpaBHeHue cocTossHUA A1 | Monb neanbHOro raza NpOKOMMEHTHUPOBATH
BXOJILIME B HETO BEJIMUYMHBI, UX €IUHUIBI H3MEPEHUSI.
5. O0o3HaueHue, 3HaUeHUE, eAMHUIBI U3MEPEHUS U (pu3nYecKas CyIIHOCTb
YAEIbHOM ra30BOM MOCTOSHHOM.
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OO6pazel THIOBOTO BapHaHTa MIPOBEPOUHON pabOTHI
«Tema 2. OCHOBHBIE 3aKOHBI TEPMOAMHAMUKI
. MI30X0pHas TETI0eMKOCTh, 0003HaUCHHE, €IMHUIIBI H3MEPEHHS, (PU3NIECKasi CYIIHOCTb.
. BHyTpeHHss sHeprus, onpejaenaeHue, o0o3Hauenue, GopMyna Jist BIYUCICHUS.
. PabGoTa nporiecca, onpenenenne, o0o3HadeHUE, GopMyIia JJIsl BEBIYUCICHUS.
. IlepBbIii 3aKOH TEpMOJMHAMUKH, (HOpPMYIHpPOBKA, MaTeMaTHYecKas 3amuch B OOIIEM BHIE,
3aIuCh JUTS Ta3a B M300apHOM IIpoIiecce.
5. M3o6pasure rpaduyecku Ha p,V-quarpaMme paboTy ra3a B U30XOPHOM Ipoliecce.

A WDN B

OO0pazel THIIOBOTO BapHaHTa MPOBEPOUHON pPabOTHI
«Tema 3. TIuKIBI TEIJIOBBIX MAITUH



1. N3o6pasuth nmmki bpaiitona (moaBos Teria mpu p = CONSt) B P,V — KoopAUHATAX U
NEPEUYUCITUTD IPOIECCH U3 KOTOPHIX OH COCTOUT.

2. BpmonaHuTh aHanu3 GopMyIibl TEPMUUECKOTO KIIJT IuKia bpaliTona (0T Kakux mapameTpos
IIUKJIa 3aBUCHUT, KaK U3MEHSIETCS).

3. B dewm otiinumnTenbHas (B MOJI0KUTEIBHYIO CTOPOHY) OCOOCHHOCTH IIUKJIOB BO3TYIITHO
peakTUBHBIX ABUrarenei nepen nukiaamu Orro, Juzens u Tpunkiepa?

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

5. B dem otiinuuTenbHas (B MOJOKUTEIBHYIO CTOPOHY) OCOOEHHOCTD KA TpuHKIepa nepen
mukioM Otro?

O6pazel THIIOBOTO BapHaHTAa MIPOBEPOUHON pabOTHI
«Tema 4. 11uKJIBI XOJIOIUIBHBIX MAILIUH

1. 306pa3uTs B p,v - KOOpAMHATAX LUKJI XOJIOJUILHOM, yCTAHOBKU, OTMETHUB
O0COOEHHOCTH PACTIONIOKEHUSI JIMHUMA MPOIIECCOB PACIITUPEHUS U CHKATHSL.
2. 306pa3uth U MPOKOMMEHTHPOBATH CXEMY BO3YIITHOM XOJIOAUIBHON
YCTaHOBKH.
3. @opmyna 1S onpeneaeHus X0JIOAUILHOro Kodd duirenTa.
4. Uto Ha3bIBacTCS OTOMUTEIHHBIM KOAPPHUITUESHTOM ?
5. 1711 4ero ciy’kat TEIJIOBbIE HACOCHI, UTO MOYKET MUCIIOJIb30BAThCS B KAUECTBE
MCTOYHMKA TEIUIa JIJIs UX paboThI?

OO0pazel TUIOBOIO BapHaHTa IIPOBEPOUHOM pabOThI
«Jlaboparopnas pabota Ne 1. HccienoBanue TepMOIUHAMUYECKUX IIPOIECCOB B (DU3MUECKUX
CUCTEMAX»

1. Kako#i mporiecc Ha3pIBaeTcst n1300apHbIM?
2. [Touemy 3amep u puKcanus NapamMeTpoB MPHU UCCIEAOBAHUN TOTUTPOITHOTO

rporLecca NpoOU3BOAUTCS aBTOMATUYECKHU ?
3. Kakum crioco6om (AaTYuKOM) MPOU3BOAUTCS 3aMep JaBICHUS IPU

BBITIOJIHEHUH JTA0OPAaTOPHOU pabOThI?
4. laTth ompenieieHne uaeaabHoro rasa.
5. Urto Ha3pIBaeTCS TeMIepaTypoi, 0003HauUeHUE, EAUHUIIBI U3MEPEHUSI.

O6pazel THIOBOTO BapHaHTa MPOBEPOUHON pabOTHI
«JlabopaTopHas pabora Ne 2. Onpenienenue yaeabHON TEMI0EMKOCTH BO3/lyXa MPH MOCTOSTHHOM
TTABIICHUT
1. YUto Ha3bIBae€TCSI HCTHHHOM TEINIOEMKOCTBHIO pabouero tena?
2. OT 4yero 3aBUCHUT TEIJIOEMKOCTh peajbHOTO Tra3a’?
3. Uto siBseTcsl NPU3HAKOM OKOHYAHUS MPOBEJICHHsI SKCIIEpUMeHTa?
4. JInst yero B yCTaHOBKE CIIY>KUT HarpeBareib?
5. UTO KOHCTPYKTHBHO U3 ce0s mpejacTaBiser cocys Jproapa?

O6pazel THIOBOTO BapHaHTa MPOBEPOYHON pPabOTHI
«Tema 5. TennonpoBOJIHOCTHY
1. KakoBa (usnueckas CyIHOCTb IOHATHS TEILIOIPOBOJHOCTb.
2. Kakoii u3 MaTrepranoB: TEKCTOIUT (IUIEKTPHUK) U CTANb (TPOBOJAHUK) JTyUIIIe
IIPOBOJIUT TEIUIO U IToYeMy?
3. ®opmymna, Beipaxatoias runore3zy ®ypbe, IpOKOMMEHTHPOBATH BXOASIINE
MIepPEMEHHBIE.
4. KakoBa ¢uznyeckasi CyIHOCTh KO PHUIIUEHTA TEIIOMPOBOIHOCTH?
5. Yrto Ha3BIBAETCS CTAIIMOHAPHBIM TEMIEPATYPHBIM MOJIEM?



OO6pa3zer; THIIOBOTO BapHaHTa MPOBEPOYHON PabOThI
«Tema 6. KOHBEKTHUBHBIH TEIIIIO0OMEH»

1. B kakux Tenax BO3MOXKHA rnepeaya Terjia KOHBEKIUen?

2. 3akoH HproToHa-Puxmana: maTemaTudeckas 3anuch, OpMyIUPOBKA.
3. Ocob6eHHOCTH T€UEHUS B JAMUHAPHOM MOTPAHUYHOM CJIO€.

4. Yro xapakrepusyet kputepuii Re (Pelinonbaca)?

5. I300pa3uth 3aBUCUMOCTH KOA(PPHUIMEHTA TEIUIOOTAAYH OT TUIIA
MOTPAHUYHOTO CIIOSI PU OOTEKAHUU IJIACTHHBI.

OOpa3er THIOBOTO BapuaHTa MPOBEPOYHOI PabOTHI
«Tema 7. TenmooOMeH U3ITy4eHUEM

1. YUto Ha3pIBaeTCA TCINIOBBIM I/ISJIyLIeHI/IGM?

2. OT 4ero 3aBUCUT MHTEHCHUBHOCTb U3IydeHUs Tela?

3. CBs3b MEX Iy KAKMMU IMapaMeTpaMu yCTaHABJIMBAET 3akoH [lnanka?

4. KakoBa poJib 3KpaHOB B TEOPUU NIEpeIauu Teria u3inyyeHuem?

5. Uemy paBHa MJIOTHOCTh UHTETPAILHOTO M3IY4€HUS aOCOTIOTHO YEPHOTO
Tena?

O0pa3zern THIOBOTO BapHaHTa MPOBEPOYHON pabOTHI
«JIabopatopHas pabdora Ne 3. MccnenoBanue TEII0NPOBOIHOCTH pa3IMYHbIX MAaTepUaAIOB METOJOM
LHHAJIMHIPUYECKOTO CIIOS)

1. Yro Ha3pIBaeTcs KOA(OPUIMEHTOM TEIJIONPOBOIHOCTH, KaKoBa (PU3UYECKasi CYyIIHOCTh
ATOro nmapameTpa, 0003HauY€HUE, €AUHULIBI U3MEPEHUS?

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

3. Uto siBisieTCS NPpHU3HAKOM OKOHYAHMsS MPOBEACHUS SKCIIEpUMEHTa?

4. Jsist yero B yCTaHOBKE CIIyKUT HarpeBaTelb?

5. Kak Ha3bIBaeTcs U MoyeMy METOJ, UCIIOIb3YEeMbIi B paboTe, /s

OIIpEJIEICHUs TENJIONPOBOAHOCTU MaTepuana?

O6pazel THIOBOTO BapHaHTa MIPOBEPOUHON pabOTHI
«Jlaboparopnast pabota Ne 4. MccnenoBaHne KOHBEKTUBHOTO TEIJIOOOMEHA MTPH CBOOOTHOM
JIBMOKEHUH TETUIOHOCHUTEIISI
. UTo Ha3bIBaeTCs TEILUIOOTaAAYEH?
. Uro xapakrepusyeT kpurepuii ['pacroda?
. UTo Ha3bIBaeTCs MOTPAHUYHBIM CJIOEM, XapaKTepPHbIC IPU3HAKH JJAMHHAPHOTO
MMOTrPAaHUYHOTO CJIOS.
4. Koa(durnueHt Termwrooraaun: o003HaYCHHUE, SIMHUIBI U3MEPEHHUS, (Pru3ndeckas
CYITHOCTb.
5. KakuM 006pa3zoM oCymIecTBIISsIICS HAarpeB UCIBITYeMOoro odpasma?
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O0pa3zer THIIOBOTO BapHaHTa MPOBEPOYHOM pabOTHI
«Jlaboparopnas padota Ne 5. MccrnenmoBanrne KOHBEKTUBHOTO TETNIOOOMEHA MPHU BBHIHYKJIEHHOM
JBKEHUH TEIJIOHOCUTEIISD)
. UTo Ha3bIBaeTCs BBIHYKJACHHON KOHBEKIIUEN?
. UTO POUCXOTUT B MO TPAHUYHOM CJIO€ MPH YBEINYCHUU Re > Reyy?
. Uro xapakrepusyet kpurepuil [lpanarnsa?
. Kakue ¢pyHkunu Bo3nokeHbl Ha BEHTUISITOP B YCTPOMCTBE YCTaHOBKH?
. ITo kakuM pU3HAKaM KOMITBIOTEP «IIPUHUMAET pelieHne» 00 OKOHYaHUU
JKCHepUMeHTa?

DN AW



O6pa3zer; THIIOBOTO BapHaHTa MPOBEPOUYHON PabOTHI
«JIabopatopHnas padora Ne 6. MccnenoBanue npoiiecca TEIUIonepe1aun Teri000MeHHOTO
anmapara»

1. Yo Ha3bIBaeTCs TEIUIOOOMEHHBIM arapaTom?

2. Ot yero 3aBUCHUT KOI(DPHUIIUEHT TEIUIONEPEIa4u TeIII00OMEHHOTO armapara?

3. Mcxoas u3 3a1aHHBIX YCIIOBUM MIPOBEACHUS ABYX KCIIEPUMEHTOB

O0BSICHUTE OXKHUAaeMble Pe3yJIbTaThl UCCIICIOBAHUS.
4. Yto sBaseTcss 00bEKTOM HCCIICIOBaHUS B JaHHOW JabopaTopHOil padoTe?
5. 1o kakuM MpU3HAKAM KOMITBIOTEP «IPUHUMAET PEUICHHE» 00 OKOHYaHUU
AKCIIEpUMEHTA?

3.6 IlepeyeHb TeoOpeTHYECKHX BONMPOCOB K 3a4YeTy
(nu1s OLIEHKH 3HAHUM)
Paznen 1. Texuuueckasi TepMOIMHAMHUKA
1.1 McxonHble MON0KEHUS] TEXHUUYECKON TEPMOIMHAMUKH (pabouee Teso, neaabHbIi U
peanbHbI ra3, TepMOAMHAMUYECKasi CCTEMa, PABHOBECHOE U HEPAaBHOBECHOE COCTOSIHUE:
ompeiesieHue, aHaIN3).
1.2 TepMmoiuHaAMHUYECKHE NTapaMETPhl COCTOSIHUA UAEATBHOTO ra3a: onpeaeneHus, Gopmyssl,
€IMHULIbI, aHAJIN3.
1.3 YpaBHEHUS COCTOSTHUSI HJ€ATLHOTO Ta3a: BBIBOA, aHATIU3.
1.4 Tenym0eMKOCTb ra3a: BHJIbI TETNIOEMKOCTH, ()aKTOPHI, BIUSHUE HA BETMYUHY TETNIOEMKOCTH
raza (pabouero tena). Ypasuenue Maiiepa. [loka3atens agunadarsl.
1.5 BuyTpenHsis aHeprus ra3a (padoyero Tesa): onpeeieHue, M3MEHEHUsl BHYTPEHHEHN dHepruu B
npolecce, aHalu3.
1.6 Pabora ra3a B mporecce: onpeeieHne, ypaBHeHHE U UX aHallu3, rpadudeckoe n300paxeHue.
1.7 Tenora B mpoliecce: onpeaeaeHne, ypaBHEHUE U €ro aHalu3, rpaduueckoe n300paxxeHue.
1.8 DHTanknus ra3a (padbodero Tena): onpeaesieHne, H3MEHEHUE SHTAIBIAN B TIPOIECCE, aHAIH3.
1.9 IlepBblii 3aK0H TEPMOJUHAMUKHU: (HOPMYIUPOBKA, YpAaBHEHHE, aHATIH3.
1.10 TepmoarHaMUYECKHE TIPOLIECCHI B Ta3axX: ONpeAeTIeHHE, OHATHE 00PaTUMBIX U
HEOOpaTUMBIX IIPOLIECCOB, 3aa4l M OOLIMI METO UCCIIEJ0BaHUS IPOLIECCOB.
1.11 M30X0pHBII MPOLECC U €70 UCCIIEIOBAHUE.
1.12 M306apHBlii mpoliecc 1 €ro ucciae10BaHue.
1.13 M3oTepMudeckuii mpolece U ero ucciae0BaHue.
1.14 AnnabaTtHblif polIecC U €ro hcciaeI0BaHue.
1.15 [onutponHsIii npouecc u ero ucciaenoBanue. OCOOEHHOCTH pacipeleIeHHs SHEPTUU
B TOJMUTPOIHBIX IIpOLECCaX.
1.16 Bropoii 3akoH TepMOAMHAMUKH: (PU3UUECKAs CYIITHOCTh, (POPMYITHPOBKH.
1.17 TenoBoii JBUTATENb: OHATHE O KPYTOBOM Ipoliecce (I[MKIIe) TeMJI0BOro ABUraress, pabora
nukia, repmuyeckuit KITJ nukia.
1.18 Ilpsmoii mukn KapHo u ero ucnons3oBanue. Pabota nukna Kapro. Tepmuueckuii KI1/]
nukia KapHo u ero ananus.
1.19 DuTponus u ee ¢puznyeckas CyluHOCTb.
1.20 T,S -xoopauHatThl 1 uX aHaiu3. M300pakeHne OCHOBHBIX MpoIieccoB B T,s- KoOpIuHaTax.
1.21 Tunel TEMIOBBIX ABUTaTeNeH. 3aJauM U CyLIIHOCTh TEPMOJUHAMHYECKOTO UCCIIEIOBAHUS
IIUKJIOB TEIJIOBBIX JIBUTATENEH.
1.22 O6mwme nousarus o mukiax Otro, Jduzens, Tpunknepa, bpaiitona: rpagudeckoe
npeJicTaBlIeHne, IPUMEHEHUE.
1.23 INopuiHeBbIe KOMIIPECCOPHI, CXeMa U aHalu3 paboTel. HIuKaTopHast quarpamma,
noTpebasieMas paboTa, «BpeIHOE TPOCTPAHCTBOY.
1.24 XonoaunpHble YCTAaHOBKU: (PU3NYECKHUE OCHOBBI MOJIYUYE€HHUSI HCKYCCTBEHHOT'O XOJI0/A.
TeXHUKO-IPKOHOMUYECKHUE MOKA3aTeNN XOIOAMIBHBIX YCTaHOBOK.
1.25 LUKIJIBI XOJOJMIIBHBIX YCTAHOBOK: CXEMBbI, IPUHIUI PaOOoThI.
1.26 Huki paboThI TEIJIOBOTO HACOCA.



Pasznen 2. Tennonepenaua

2.1 Buapl (ciocoObI) mepeHoca TeIIOThI: (pr3nyecKas CyIIHOCTb, TPUMEPHI.

2.2 OCHOBHBIE MOHATHUS TEIIONPOBOJIHOCTH (TEMIIEPATYPHOE 110JI€, TPAJIUEHT TEMIIEPATYPHI,
TEIUIOBOM MOTOK, INIOTHOCTb TEIJIOBOI'O MIOTOKA) M UX aHAJIU3.

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

2.4 TennonpoBOHOCTb IIOCKOM OJTHOCIONHON CTEHKHU: KapTHUHA MPOoIecca, ONpEeeIeHUE
IUIOTHOCTHU TEIUIOBOT'O MOTOKA, aHAJIM3.

2.5 TennonpoBOIHOCTD MIOCKOW MHOT'OCIIOMHOW CTEHKU: KapTHUHA Mpoliecca, ONpeeIeHUe
IUIOTHOCTH TEIJIOBOT'O MOTOKA, aHAJIM3.

2.6 TennonpoBOIHOCTh LWJIMHAPUYECKON OJHOCIIONHON CTEHKHU: KapTHHA IIpolecca,
olpeieNIeHue MIOTHOCTH TEIIOBOro MOTOKA, aHAIU3.

2.7 ®uznyeckre OCHOBBI KOHBEKTUBHOTO TEINIOOOMEHA (TEIUIO0T/Aa4H): ONpeieieHue, (hakToOpHl,
OIpeIeNAI0Ie HHTEHCUBHOCTD TEIJIOOTIauH (aHAIIN3).

2.8 3axon HeioToHa-Puxmana: ypaBHEHHS, aHATIHN3, TOPAJOK HAXOKICHUS KOdPPHUIIHEeHTa
TEIUIOOTAAYH.

2.9 Tennonepenaua: KapTHHA [IPOLIECCA, ONPEIEIEHHUE IJIOTHOCTH TEIIOBOTO MOTOKA,
TEPMUYECKOE CONPOTUBJICHHUE.

2.10 OcHOBHBIE MOHATHS TEIJIO0OMEHA ITYTEM TEIIOBOTO U3Iy4YEHMsI, OCHOBHbBIE BEJINYMHBI,
XapaKTepU3yIoIlue TEIIOBOE U3IyUYEeHHUE.

2.11 OcHOBHBIC 3aKOHBI H3TY4YCHHS a0cOMOTHO YepHoro Tena (Ilnanka, Buna, Credana-
BonblimMana): CyIHOCTb, YpaBHEHUS, aHAIIN3.

2.12 OcoOEHHOCTH U3ITyYEHUS U TOTJIOIIEHHS PEabHBIX TEJN: MOHATHUS O CTEIIEHH YePHOTHI Tela,
cepoe Tello, pacipeaesieHue HHTEHCUBHOCTU M3JIy4€eHHUsI 110 JUIMHE BOJIH, ONpe/ieeHue
U3JTy4aTelIbHOM CIOCOOHOCTH pPeaNIbHBIX TEll.

2.13 3akon Kupxroda /uis TenIoBOro U3J1ydeHus:: CylIHOCTh, YpaBHEHHE, aHATIU3.

2.14 TermooOMeH H3ITydeHHEM MEXIY TUIOCKIMH CTCHKaMU: IOHATHE 00 Y PeKTHBHOM
U3J1y4aTebHOM CIOCOOHOCTH Teja, ONpeieieHre MIIOTHOCTH TEIIOBOrO MOTOKA, aHAIN3.

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

Paznen 3. TermooOMeHHbIe anmaparhbl

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 TEMJIOCUIIOBBIX YCTAHOBKAX KEJIE3HOIOPOKHOTO
TPaHCIIOPTa»

4.1 XapakTepuCTUKHU U BUbI TOTUTMBA, TETUIOTBOPHASI CIIOCOOHOCTH TOILIIMBA.

4.2 Ilpouecchl TOpeHHUs pa3InYHbIX BUJIOB TOIUIMBA.

3.7 IlepevyeHb THNOBBIX MPOCTHIX NPAKTHYECKHUX 32/1aHMIl K 3a4eTy

(17151 OLIEHKH YMEHUI)
1. Kakoe MaccoBoe KOJIMYECTBO BO3/yXa JOJKHO OBITh MOJAaHO KOMIIPECCOPOM B pe3epByap
06BeMoM 3M°, 9TOOBI PH TIOCTOSAHHOI TeMIepaType t1 1 6apoMeTpuueckoM AaBieHun 750 MM pT.
CT. aBJICHHE IO MAaHOMETPY B HEM MOBBICHIIOCH OT P1 JI0 P2?
2. AHanu3 MPOIYKTOB CrOPaHMS MOKa3all CIeAYIOMHNNA 00beMHBIH cocTas, %: CO2 12,2; 02 7,1; CO
0,4; N2 80,3. OnpeenuTh MacCOBBIM COCTAaB BXOASIIUX B CMECh I'a30B, Ta30BYIO MOCTOSIHHYIO,
yIeIbHbIA 00BEM U IIIOTHOCTh CMECH IIPH a0COTIOTHOM JIaBJICHHUH p U Temneparype t. Onpenenursb
TaK)Ke NapLUalbHbIE JABJIEHUS KOMIOHEHTOB CMECH.

3.8 IlepevyeHb THNOBBIX MPAKTUYECKHX 3aJaHUH K 3a4eTy
(217151 OLIEHKH HABBIKOB U (MJIM) OTIBITA J1€ATEIHHOCTH)
1. JIna nukia KapHo onpenenuTs napaMeTpbl BCeX MepexXoIHbIX TOUEK IIUKIIA, TOABEICHHYIO U



OTBEJICHHYIO TEIJIOTY, a Takxke Tepmuueckuid KITJ[ uukia, eciau 3amansl 3Ha4YEHUS] TPAHUYHBIX
a0COIOTHBIX NaBICHUH Pmax X Pmin U TEMIEPATYP tmax U tmin. Pabourm Tenom siBnsieTcst 1 Kr cyxoro
BO3/TyXa.

2. Onpenenuth TpeOyeMyt0 MUHUMAIBHYIO TOJIIIUHY 0OMYpPOBKH ra30Xo/a KOTJia, YTOObI
TeMIepaTypa ee Hapy>KHOI MOBepXHOCTH He mpesbliiana 50°C npu Temneparype ra3oB B ra3oxoe
t1. DxBUBaNeHTHBIH K03 duLMeHT TeruionpoBoaHocTr 0oMypoBku | = 0,6 B1/(MmxK). CymmapHbIit
K03 PUIHEHT TEIUIOO0TIauH CO CTOPOHBI Ta30B — a1, CO CTOPOHKI Bo3xyxa a2 = 16 B1/(M?xK), a
Temrneparypa Bozayxa t2 = 20°C.



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

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3Yy/IbTaTOB O0YUYEHHUs C IOMOIIBIO OLEHOYHBIX CPEJCTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCLUUILINHBIL.

HanmenoBanue
OLEHOMHOTO OmnwucaHus MPOIEAYPHI IPOBEACHUI KOHTPOIBHO-O0IIEHOYHOTO MEPOTIPHATHS U PO Ty PHI
OILICHMBAHMUS PE3YNIbTAaTOB O0YUCHHUS
cpencTaa

[IperonaBaTens He MeHe, YeM 3a JBE HEIENH N0 cpoka 3ammuTtel PI'P momken cooOmwuTh
KaxaoMmy oOygatomemycs Homep BapuaHta PI'P. 3amanms PI'P BbutO>keHBI B 3JIEKTPOHHOMN
nHpOopMannoHHO-00pa3oBatensHON cpene MplI VIIC, moctymHO# obydaromemycst depes3 ero
maHbI KabuaeT. PI'P momkHa OBITH BEITOJTHEHA B yCTAHOBJICHHBIN MIPETIOIaBaTeNIeM CPOK H B
PacuetHo-Tpaduueckas | coorBeTcTBHM ¢ TpeboBanusimMu K odopmiiennto PI'P (TekcroBoit m rpaduueckoil gacreit),
pa6ora (PT'P) chopmynupoBanHbiMu B [lonmoxennn «TpeboBanus K O(OPMICHHIO TEKCTOBOH H
rpadgudeckoil  gokymeHranuu. HopmokoHTponb» (B mocienHeidt pepakuum). PI'P B
HA3HAYCHHBIA CPOK CHAIOTCSA HAa IpoBepKy. Ecimu mpemycmorpena ycrtHas 3amura PI'P, To
oOyyJaromuiicst OOBSICHSET pelleHNe 3ajady, YKa3aHHBIX IperojaBaresieM, U OTBEYaeT Ha ero
BOIIPOCHL

[IpenonaBarenp Ha YCTAaHOBOYHOM 3aHSTHU JIOBOIUT 10 OOYYAIOIIUXCS: TEMBI, KOJIUYECTBO
3aJaHuii B KOHTpPOJIbHOH pabote. KoHTponbHass paboTa JOJDKHA OBITH BBINOJHEHA B
YCTaHOBJICHHBIH CPOK M B COOTBETCTBHM C MpaBWiaMH K odopmileHHIO (TEKCTOBOW H
rpadudeckoii yacteit), chopmynupoBanabiMu B Ilonoxennn «TpeboBaHus K OPOPMIICHHIO
TEKCTOBOMH M Trpauyeckoil JOKyMeHTaluu. HOpMOKOHTpOJB» B MOCIEAHEH peJaKiuy.
BeimonHeHHass KOHTpoNbHAs paboTa mepemacTcss Uil MNPOBEPKH IPENOAABATETIO B
YCTaHOBJICHHBIE CpPOKH. Ecim KOHTposnbHas paboTa BBINOJHEHA HE B COOTBETCTBHU C
YKa3aHUSIMH WM HE B TIOJIHOM 00beMe, OHa BO3BpalaeTcs Ha JopaboTKy

KontponsHas pabora

3amuTa 1a0OpaTOpPHEIX pabOT HMPOBOXUTCS BO BpeMsi J1abopaTopHBIX 3aHATHH. Bo Bpewms
NPOBEJCHUS 3alUThl J1a00paTOPHOH pabOThl MOJB30BATHCS Y4EOHHUKAMHM, CIIPABOYHHKAMH,
KOHCIIEKTaMH JIEKLIUH, TETPAJASIMH HE Pa3peIeHO.

[IpenonaBartens Ha J1abOpaTOpHOH padoTe, MPENIIECTBYIONICH 3aHATHIO MIPOBEACHUS 3alIUTHI
nabopaTopHOU pabOTHL, NOBOJAMT IO OOYYAIOLIMXCS: HOMEp 3allHIIaeMOW J1abopaTOpHOU
paboThI, BpeMst Ha 3aIUTy J1abopaTOpHOI pabOTHI.

[IpenogaBarens HHGOPMUPYET OOYYAFOLIMXCS O Pe3yJbTaTax 3allUTHI JIAOOPATOPHOIl paboTHI
cpasy mociie ee KOHTPOJIbHO-OLCHOYHOTO MEPOIPHUSATHS

JlabopaTopras pabdora

ITpoBepouHbie paboOThI, MPELYCMOTPEHHBbIE pabodell MPOrpaMMOi JHUCIUIUIMHBI, TPOBOIATCS
BO BpeMsl NPAKTHYECKUX 3aHATHIA. BapuaHTOB MPOBEPOYHOI pabOThHI IO TeMe HE MEHee JBYX.
Bo Bpemsi BBIMOJHEHHS MPOBEPOUYHOI pabOThI pa3pelieHO MOJb30BAThCA TETPAISIMU LIS
MPaKTHYECKUX 3aHATHi. [IpemojaBarelib Ha MPAKTHYECKOM 3aHSITHHU, MPEIIIECCTBYIONIIEM
ITpoBepouHast paboTa 3aHSTHIO TIPOBECHUSI MPOBEPOUYHON PabOTHI, JTOBOJUT 0 OOYUAIOUIMXCS TEMY MPOBEPOUYHOM
paboThI, KOJMUYECTBO 3a/IaHUI B IIPOBEPOUYHOM paboTe, BpeMsl ee BrINoHeHuUs. [IpenoaBatens
nHpopMHUpyeT 00yUaIOUIMXCs O Pe3yIbTaTaX MIPOBEPKH PaOOTHI Ha CIIEYIOIIEM 3aHITHH 110CTIe
MPOBEICHUS TPOBEPOYHON pPabOThI, MPOBEPEHHBIC PAa0OOTHI MPENOJABATEIb BO3BpAIIACT
o0yJaroImuMes

Jna opraHuzauMu M NOPOBEACHUS IPOMEKYTOUHOW aTTECTALMU COCTABJISAIOTCS THUIIOBBIE
KOHTPOJIBHBIC 3aJJaHUs HJIM HWHBIC MaTCpualibl, HGO6XOILI/IMI)IC JJIA OLCHKHU 3HaHI/II\/'I, YMGHI/II\/'I,
HABBIKOB U (WJIM) OMBITA JIEATEIBHOCTH, XapaKTEPU3YIOIIUX ATAmbl (POPMHUPOBAHUS KOMITETEHITHA B
IIPOLIECCE OCBOEHMS 00pa30BaTEIbHON IPOrPAMMBI.

[IepeueHb TEOPETHYECKUX BOIPOCOB M TUIIOBBIE NPAKTUYECKHUE 3aJaHUS PA3HOTO YPOBHSA
CIIOKHOCTH I TMPOBEJEHUS MPOMEXKYTOUHOM arrecTanuu oOydarouiyecsl MoJy4yaroT B Hadaje
ceMecTpa 4epe3 JIIeKTPOHHYI HH(OpMaImoHHO-00pazoBarenbHyto cpeny Hpl YIIC (nmuunbrii
KaOMHET 00y4aromerocs).

Onucanue npoueayp nNpoBeAeHUs MPOMEKYTOYHOM aTTecTalluM B (popme 3auera
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).

HIkana u KpuTepUMn OLeHNBAHUS YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIMIA B pe3yJbTaTe
H3yUYeHHsl JUCIUIJIMHBI IPU MPOBeIeHUH MPOMEKYTOYHOH aTTecTaluu
B (popme 3a4eTa no pe3yabTaTaM TEKylIero KOHTPOJIst
(0e3 10NO0JHUTEIBLHOI0 ATTECTAIIMOHHOI0 HCIIBLITAHUA)

CpenHsis OIleHKa YPOBHSA
c(hOpMUPOBAHHOCTH KOMITCTCHITII [IIxana oueHuBaHus
M0 pe3ynbTaTaM TeKYIIero KOHTPOJIs

Onenka He MeHee 3,0 W HET HH  OJHOH

o «3BadyTCHO»
HCYIOBJICTBOPUTCIIbHON OLCHKH IO TCKYIIEMY KOHTPOJIIO

Onenka wmenee 3,0 wiM TonyueHa XOTs OBl OnIHA
HCYJIOBJICTBOPUTEIILHASI OIICHKA MO TEKYIIEMY KOHTPOITIO

«HC 3a4YTCHO»

Ecnmu onenka ypoBHs C(HOPMHUPOBAHHOCTH KOMIIETEHIIMN OOYYaromierocsi He COOTBETCTBYET
KpUTEpUAM TOJIy4eHHUs 3adeTa O3 JOMOJHUTENBHOIO aTTeCTAllMOHHOTO UCHBITAaHUS, TO
MPOMEXKYTOUHAsI aTTECTAIMs MPOBOIUTCS B (hopMe coOeceOBaHUs MO MEPEYHIO TEOPETHUECKUX
BOIIPOCOB U TUIOBBIX MPAKTUYECKUX 3a/1a4 UK B GOpME KOMIBIOTEPHOTO TECTUPOBAHHSL.

[TpomexyTodHas arrectamusi B popMe 3a4eTa ¢ MPOBEIACHUEM aTTECTAIIMOHHOTO MCIBITAHUS
MIPOXOIUT HA MOCIEAHEM 3aHITHH 0 TUCIUILINHE.

[Ipy mpoBeneHUM TPOMEKYTOUHOW aTTecTallid B (HOpME KOMITBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOro 3amaHus Qopmupyercs u3 (oHAa TECTOBBIX 3aJaHUN MO JUCIHILTAHE
ciIy4aliHbIM 00pa3om, HO ¢ ycioBueM: 50 % 3agaHuil JOMKHBI OBITh 3aJaHUSIMU OTKPBITOTO THIIA U
50 % 3amaHuii — 3aKpHITOrO TUIIA.




