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OCHOBBI TEIUIOTEXHUKHU, TpoToKoa No229 ot 15.06.2021

3aB. kadenpoii Jmutpues A.B.
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[Iporpamma  omoOpeHa Ha  3aceJaHMM  METOAMYECKOr0  COBETAa  HMHCTUTYTA
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3aM. AUpEKTOpa UHCTUTYTa T eIIOPHEPTeTUKH /Bnacos C.M./

[Iporpamma mpuHsITa peIICHUEM Y YEHOTO COBETAa MHCTUTYTA TEeII03HEPreTUKH,
npotokon Ne 05/21 ot 21.06.2021 r.



1. leab, 3a1a4M U MUIAHUPYEMble Pe3yJIbTATHI 00yUYeHUsI 10 JUCIHUIITIHHE

[lenapto ocBoeHus mUCHHIUIMHBI « TeXHUYECKass TEPMOIUHAMUKAY SIBISETCS HU3y4YEHUE,
MIPOIIECCOB MPEOOPA30BAHUS SHEPTHH B TYPOOMAIIINHAX, TEPMOTUHAMUYECKIX CBOUCTB Pab09InX
Te W TEIJIOHOCUTENCH, WCIOIB3YEMbIX B TEIUIOOHEPTreTHKe, (YHIAMEHTAIBHBIX 3aKOHOB
TEPMOJMHAMHKH, TEPMOJMHAMHYECKUX TIPOIECCOB W IUKIOB MPeoOpa3oBaHUS DSHEPTUH,
MIPOTEKAIONTUX B TETUIOTEXHUUECKUX YCTAaHOBKAX.

3ajayaMu OCBOEHUS AUCHUILIUHBI « TeXHUYecKas TepMOJIMHAMUKAY SIBIISIETCS

-BBIpa00TKa YMEHUW JKCIEPUMEHTAIBHOTO HWCCICIOBAHMS U aHAJIM3a XapaKTEPUCTHK
TEIUIOPHEPTETHUECKOTO 000PYIOBaHUS U TypOOMAIIINH,

- OBJIaJICHNEC OCHOBHBIMH TMOHITHSIMH TEXHUYECKOW TEPMOIMHAMHKHU, TEPMHHOIOTHEH,
3aKOHAMH, OCHOBHBIMH TPOIIECCAMHU, MPOTEKAIONIMMH B TEIUIOBBIX MAallMHAX, METOJIaMU
pacuera M 3KCIepUMEHTAIBHOTO OIpeIeTICHHs CBOMCTB Pa0OUMX Te U TEIUIOHOCUTEICH.

KOMHGTGHHI/II/I, (bOpMI/IpyeMI)IC y 06yqa10n114xc;1, 3alllTaHUPOBAHHBIC PC3YJIbTAThL
o6yquH;1 10 AUCHUINIMHC, COOTHCCCHHLIC C MHAUKATOPpAaMU NOCTHUKCHUA KOMHGTGHHHﬁI

KO,Z[ 1 HAMMCHOBAHUC KOI[ 1 HAMMCHOBAHUC 3aHHaHI/IpOBaHHHe PE3YyJIbTAThL O6y‘~ICHI/IH
KOMIICTCHIIUU HHAUKATOpa NOCTHIKCHUA IO JUCLUIIIIMHE (3HaTI), YMCTb, BJIaIIeTI))
KOMIICTCHIIH

Ob6menpodeccuonansupie kommnereniuu (OITK)

OIIK-1 Cnocoben OIIK-1.1 ITpumensier 3namu:
UCIOJIb30BaTh 0a30BbIE MaTeMaTUYeCKUH anmapar  |3HaTb  3aKOHbl ~ TEPMOJMHAMMKHM, METOMAbI
3HAHUS AQHAIUTUYECKON F€OMETPUM, |[[IPOBEAEHUS TEPMOJMHAMUYECKHX pPACUETOB,
€CTECTBEHHOHAYYHBIX JUHEWHOU anre0psl, UCCIIeIOBaHUH W pa3paboOTOK M METO[bI
JVCLIUIIIINH B ¢ depeHInaIbHOTO U MaTeMaTH4eCKOTro " ¢duznyeckoro
npodeccuoHaIbHON MHTETPaJIbHOTO UCUUCIICHUSI  |MOJEIMPOBAaHMS TEIUIOBBIX NPOLIECCOB
NeSITeIbHOCTH, IPUMEHATh | (DYHKUMHU OHOM nepeMeHHON |Vmemb:

METO/Ibl MATEMATHYECKOIO YMETh IIPOBOJIUTH TEPMOJUHAMHYECKHE
aHaJIM3a ¥ MOJIETMPOBaHUS, pacueTsl  CBSI3aHHBIE C  IPOEKTHPOBAHHEM
TEOPETUYECKOT0 U TEIUIOPHEPTETUUECKON YCTAHOBOK M MAIlIH

AKCIIEPUMEHTAJILHOTO Bnaodemy:
UCCIIEIOBaHMS BJIAJIETh METOJaMU IIPOBEJCHUS

TEPMOJIMHAMHYECKUX PAcCueTOB, UCCIEIOBAHUN
U pa3paboTOK U METOJaMU MAaTeMaTUYECKOTo U

@HSH‘-IGCKOFO MOJCIINPOBAHUSA TCIIJIIOBBIX
ONOITECCOR




OIIK-1 Cnocoben
HCIIOIb30BaTh 0Aa30BEIE
3HAHHS
€CTECTBEHHOHAYYHBIX
JUCLIMIUIMH B
npohecCHOHABLHOM
JESATCIIbHOCTH, TPUMEHSTh
METO/Ibl MATEMATHYECKOTO
aHaJIM3a U MOJICJTUPOBAHMUS,
TEOPETUYECKOTO U
AKCIIEPUMEHTATHHOTO
HCCIIEIOBAHUS

OIIK-1.12 deMoHcTpUpyeT
MMOHMMAaHHUE OCHOB
TEPMOJAMHAMUKH, OCHOBHBIX
3aKOHOB TCPMOJUHAMUKHU 1
MIPUMEHSET UX JJI1 pacyeTOB
TCPMOANHAMHUYCCKUX
MIPOLIECCOB, LIUKIIOB U UX
IoKazareyeun

3namo:

3HATh 3aKOHBl COXPAHEHUS W TPEBpAICHUS
SHEPTUH MPUMEHHUTEIHHO K CCTEMaM Mepeaadn
U TpaHC(POpPMAIUU TEIUIOTHI, KAIOPUUYECKUE U
MIEPEHOCHbBIE CBOIiCTBa BEIIECTB
MPUMEHHUTEIHHO K paboduMM TelaM TEIUIOBBIX
MallMH W TEIUIOHOCUTENAM, JAUHAMUYECKUE
MPOLIECCHI M IUKJIBI MPEOOPa30BaHUS YHEPTHH,
MPOTEKAOIINe B TEII0-TEXHUYECKUX
YCTaHOBKax

Ymemy:

YMETb IPOBOAUTH TEPMOJIUHAMUYECKHI aHAIIN3
[UKJIOB  TEIJIOBBIX  MAIlMH C  IEJbI0
ONTUMM3AIMK UX pabodYMX XapaKTePUCTUK U
Makcumuzanuu KITJ]

Braoems:

BJIQJICTh ~ OCHOBAMH  TE€PMOJUHAMHYECKOTO
aHanmm3a pabo4yMx MPOLECCOB B TEIIOBBIX
MallMHAX, OMpEACIICHUS  MapaMeTpoB  HX
paboThI, TEIIOBOM A(h(HEKTUBHOCTH

2. Mecto nucuuninnbl B cTpykrype OIIOII

HuctunnHa «TexHuueckass TEPMOJAMHAMHMKA» OTHOCHUTCS K 0053aTelbHOM YacTu
y4eOHOTO IJIaHa M0 HampaBiieHUIO NoAroToBKHU 14.05.02 ATOMHBIE CTaHIIMU: TPOCKTUPOBAHUE,
AKCIUTyaTalusl U UHKUHUPUHT.

Kon [IpeamecTByromme TUCIUILTAHEI (MOTYJIN), [Tocnenyromye TUCHUTIITUHBI (MOAYIIH),
KOMIIETEHIUU npaktuku, HUP, np. npaktuku, HUP, np.
®dusuka du3uKa SIAEPHBIX PEaKTOPOB
OIIK-1 Briciias MaTeMaTuka TenmoMaccooOMeH B AEPHBIX SHEPreTHUECKUX
XuMus YCTAaHOBKAX

J171s1 OCBOEHUS TUCUUILIIMHBI 00YYaIOIUNACS JOJIKEH:

3HATh TEOPETUUYECKUE OCHOBBI O COCTaBE, CBOMCTBAX U CTPOCHUU BEIIECTB,
OCHOBHbIE (PU3UYECKUE 3aKOHBI;
BJIAJETh MAaTEMAaTUYECKUMH MeToAaMHu AU epeHIupoBaHUsl U HHTETPUPOBAHMS

GyHKLIMIA, OCHOBaMHU

MaTEMATHYCCKOT'O

MOJCIIUPOBAHMA,

OCHOBHBIMH METOJaMH

TCOPECTUICCKOI'O U OKCIICPUMCHTAJIBLHOI'O UCCIICAOBAHMAA.




3. CTpyKTypa 1 coepkaHue TUCHUILTHHBI
3.1. CTpyKTYypa IUCHMILINHBI

OO61mast Tpy0€MKOCTh TUCIMIUIMHBI cocTaBisteT 9 3aueTHbix(bie) eauHut(sl) (3E), Bcero
324 wyacoB, u3 KoTophiX 140 dYacoB cocCTaB/ISIECT KOHTakTHas paboTa 0O0ydaromierocs ¢
npernojaBareneM (3aHATHS JIEKIIMOHHOTO Tuma 68 dYac., 3aHSATUS CEMHHApCKOro THUIa
(IpakTHYECKHEe, CEMUHAPCKHUE 3aHATHS, JJaDOpATOpHbIE padOTHI U T.I.) 72 4ac., TPyNIIOBbIE U
WHANBHUAyaNbHbIE KOHCYynbTauuu 0 yac., mpuem sk3amena (KIIA), 3adera c ouenkoit - 2 ygac.,
caMocTosiTeNIbHas paboTa oOydaromierocs 112 yac, koHTpoJib caMocTositesibHor padboTsl (KCP) -
0 gac.

N Bcero Cemectp
Bun yuebnoit paboTbl 4ACOB
4 5
OBLIAA TPYAOEMKOCTD JUCHUTIJIMHBI 324 144 180
KOHTAKTHAA PABOTA OBYYAIOIIET'OCA
C ITPEIIOAABATEIJIEM, 140 66 74
B TOM YHUCJIC:
Jlexnmonnsle 3auaTus (JIek) 68 34 34
Jlaboparopusie 3ansaTus (J1ad) 32 16 16
[Tpaktuueckue 3ansatus (Ip) 40 16 24
KonrtaktHble yackl Bo Bpems arrectanuu (KITA) 2 1 1
CAMOCTOATEJIBHAA PABOTA OBYYAIOIIET'OCA
112 42 70
(CPC):
[ToarotroBka Kk MPOMEKYTOYHOU aTTecTalluu B (hopMme: 72 36 36
(?K3aMeH)
OOPMA TTPOMEXYTOYHOUATTECTALINU €] €] €]
3.2. Conep:kanue TUCHUILINHBI, CTPYKTYPHMPOBAaHHOE 110 pa3jejiaM U BUAaM 3aHATHI
Pacnpenesienue Tpya0eMKOCTH °
(B yacax) mo BujaaM y4eOHoii padoThl, BKJIKOYaA E : ©
CPC . BEE:
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Paznen 1. TepmoauHaMuyecKue MpoOIECChl U 3aKOHBI




1. TepmoauHamMuueckas
crcTeMa U €€ COCTOSIHUS

12

OIIK-
1.1-31,
OIIK-
1.12-
31,
OIIK-
1.1-V1,
OIlIK-
1.1-Bl1,
OIlIK-
1.12-
Vi,
OIIK-
1.12-
B1

J1.1,
J1.2,
J1.3,
2.2,
J12.1

P3

2. DHepreTudyeckue
XapaKTEPUCTUKU
TEPMOANHAMUYECKUX
CUCTEM

24

OIIK-
1.1-31,
OIIK-
1.12-
31,
OIlIK-
1.1-V1,
OIlIK-
1.1-Bl1,
OIlIK-
1.12-
Vi,
OIlIK-
1.12-
B1

J1.1,
J1.2,
J1.3,
J2.2,
J2.1

P3

JIP

12

3. TepMoHAMHYECKHE
MIPOIIECCHI U 3aKOHBI

12

24

OIK-
1.1-31,
OITK-
1.12-
31,
OITK-
1.1-V1,
OITK-
1.1-BI,
OITK-
1.12-
v,
OITK-
1.12-
Bl

J1.1,
J1.2,
J1.3,
J2.2,
J12.1

P3

12




4, Bropoit
TE€PMOJANHAMUKHI

3aKOH

16

OIIK-
1.1-31,
OIIK-
1.12-
31,
OIIK-
1.1-V1,
OIlIK-
1.1-Bl1,
OIIK-
1.12-
Vi,
OIIK-
1.12-
B1

J1.1,
J1.2,
J1.3,
2.2,
J12.1

JIP

TECT

12

5. Huddepennnansabie
ypaBHEHHSI TEPMOAMHAMHUKH

OIlIK-
1.1-31,
OIlIK-
1.12-
31,
OIIK-
1.1-V1,
OIIK-
1.1-B1,
OIIK-
1.12-
Vi,
OIlIK-
1.12-
B1

J1.1,
J1.2,
J1.3,
J2.2,
J2.1

Tect

C)

6. PeanpHbIe Ta3bI U TAPHI 41 8 8

10

26

OITK-
1.1-31,
OITK-
1.12-
31,
OITK-
1.1-V1,
OITK-
1.1-Bl,
OITK-
1.12-
Vi,
OITK-
1.12-
Bl

J1.1,
J1.2,
J1.3,
2.2,
J2.1

P3

JIP

12

OK3aMeH

36

36

40

UTOT'O 34|16 |16

42

36

144

100

Paznen 2. I{ukiibl TEMIOBBIX M XOJOAMIBHBIX YCTAHOBOK




1.Teuenne razos

10

16

OIIK-
1.1-V1,
OIIK-
1.1-Bl1,
OIIK-
1.12-
Vi,
OIIK-
1.12-
Bl,
OIlIK-
1.1-31,
OIIK-
1.12-31

J1.1,
J1.2,
2.2,
J12.1

P3

JIP

10

2. Merto1p1 aHaIM3a
3¢ (HEeKTHBHOCTH

TCIIJIOCHUJIOBBIX YCTAHOBOK

10

20

OIlIK-
1.1-V1,
OIlIK-
1.1-Bl1,
OIlIK-
1.12-
Vi,
OIIK-
1.12-
Bl,
OIlIK-
1.1-31,
OIlIK-
1.12-31

J1.1,
J1.2,
2.2,
J2.1

JIP

Tect

10

3. OCHOBHBIE TIPOIECCHI
B KOMIIpeccopax

10

22

OITK-
1.1-V1,
OITK-
1.1-Bl,
OITK-
1.12-
Vi,
OITK-
1.12-
BI,
OITK-
1.1-31,
OITK-
1.12-31

J1.1,
J1.2,
2.2,
J12.1

P3

JIP

10




4, Hukner  gBuUratenei
BHYTPEHHETO CrOpaHusl U
ra3oTypOMHHBIX YCTaHOBOK

10

15

29

OIIK-
1.1-V1,
OIIK-
1.1-Bl1,
OIIK-
1.12-
Vi,
OIIK-
1.12-
Bl,
OIlIK-
1.1-31,
OIIK-
1.12-31

J1.1,
J1.2,
2.2,
J12.1

P3

S. Huxst
NapoTypOMHHBIX YCTAHOBOK

15

OIlIK-
1.1-V1,
OIlIK-
1.1-Bl1,
OIlIK-
1.12-
Vi,
OIIK-
1.12-
Bl,
OIlIK-
1.1-31,
OIlIK-
1.12-31

J1.1,
J1.2,
2.2,
J2.1

P3

6. Komb6unupoBanHusie
IUKJIIBI U MUKIBI ADC

OITK-
1.1-V1,
OITK-
1.1-Bl,
OITK-
1.12-
Vi,
OITK-
1.12-
BI,
OITK-
1.1-31,
OITK-
1.12-31

J1.1,
J1.2,
2.2,
J12.1

Tect

3




OIIK-
1.1-V1,
OIIK-
1.1-Bl1,
OIIK-
1.12- [JI1.1, |p3
1. LuKeI XOJIOAUIBHEIX Vi1, [JI1.2, 2 |5
YCTaHOBOK OIIK- | JI2.2,
1.12- | J12.1
B1,
OIIK-
1.1-31,
OIIK-
1.12-31

OIIK-
1.1-V1,
OIIK-
1.1-Bl1,
OIIK-
1.12- |JI1.1, |;1p
8. OCHOBBI XHMMHUYECKOU 0 18 Vi1, [JI1.2, 3 |10
TEPMOJUHAMUKHU OIIK- [ JI2.2, |Tect
1.12- | J12.1
BI,
OIIK-
1.1-31,
OIIK-
1.12-31

36 40

DK3aMeH 36

UTOro 34124 (16 70 36 180 100

3.3. TemaTn4yecKuii IJIaH JEKIIMOHHBIX 3aHATHHA

Howmep n/u pa3nesnos . TpynoeMKoOCTb
p p A TeMBI JICKIIMOHHBIX 3aHSATUU pyﬂ ’
JUCIUIIINHBI gac.

4 cemectp




TepMuueckue ypaBHEHHE COCTOSHUS UCAIbHBIX T'a30B.

I"'azoBEIE cMecH.

Pabora u Temnora — Gopmbl iepeaun SHEPTUU.

TermioeMKoOCTE

I1epBblii 3aKOH TEPMOIMHAMUKHU

OcCHOBHBIE TEPMOIAUHAMHUYCCKUEC ITPOLECCHI

ITonutponHeIii mpouecc.

OHTponus

BTopoii 3ak0H TepMOJIUHAMUKHI

Okceprus

Huddepenunansubie ypaBHEHUS TEPMOAUHAMUKH

TepMO,I[I/IHaMI/I‘leCKI/IC CBOMCTBa pPCaJIbHbIX I'a30B

VYpaBHenue Ban-nep-Baanbca u ero ananus.

Ypasuenue ['n66ca u ypaBuenue Knaneiipona-Knaysuyca.

O jloo|loo|loojlo|lb~]lbSA]lPArlOlOWINIDNIDN]IF]PE

HapaMeTpLI COCTOSHUA )KUAKOCTH U I1apa

NIPNIDNIN]IBEINIDNIDNIPEIDNIDNIDNDIDNDIDNDDN

Bcero

w
~

5 cemecTp

HapaMeTpLI TCUYCHUA I'a30B

JlpoccenupoBaHue HIeaTbHOTO ra3a

Metonsl cpaBHenus Tepmudeckux KI1J]

ODHTPONUNHBIN METOJT

NIDNIDN|IFP] -

DKCepreTUYeCKil aHaJIu3 IIUKIOB

NIDNIDNIDNIDN

w

OMHOCTYNIEHYAThIii ¥ MHOTOCTYIICHYATBI  WJICaJbHBIN
KOMITPECCop

N

JlelicTBUTENBHBII KOMITPECCOP

I_[I/IKJ'ILI JIBUTaTeIeH BHYTPCHHCTO CrOpaHusd

[{ukipl ra30TYpOMHHBIX YCTAaHOBOK

ga|lbh| b~ w

[{ukiel MapoTypOMHHBIX YCTAaHOBOK

NIDNIDNIDN

TennoBoii u oHepreTnyeckuii OajxaHChl TapOTypOMHHOM
YCTaHOBKH

Cxewma, ruxi 1 repmuueckuit KI1/] OunapHoi ycTaHOBKH

[Tukn naporasosoit yctaHoBku. [{ukisr ADC.

[{ykn 1 cxema BO3yIIHON XOJOAWIBHON YCTAHOBKHU

I[ukn wu cxema MapoOBOM KOMIIPECCOPHOM  XOJOAWIBHON
YCTaHOBKH

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKH

OCHOBBI TEPMOAMHAMUKHN HEOOPATUMBIX TPOIIECCOB

Bcero

34




3.4. TemaTu4ecKUH NJIAH NPAKTUYECKHUX 3aHATHI

Howmep /it
T . TpynoeMKoCTb,
paszenoB €Mbl TPAKTUYECKUX 3aHATUN ac
NUCHUIIINHEI )
4 cemectp
1 CwMmecu ueanbHbIX I'a30B 4
2 TemnoemkocTs. I1epBplii 3aKOH TEPMOAMHAMHUKHI 6
3 TepMoanHaMUYeCKUE IPOLECCH 6
Bceero 16
5 cemectp
3 Kommpeccopsi. 4
4 [{ukiel qBUTaTENECi BHYTPEHHETO CrOpaHus 6
4 L{uK1BI Ta30TYpOMHHBIX YCTAaHOBOK. 4
5 [{ukiel TapoTypOMHHBIX YCTAHOBOK 6
6 LIMKITBI XOJOIMIIBHBIX YCTAHOBOK 4
Bcero 24
3.5. TemaTu4eckuii MJiaH JadopaToOpPHLIX padoT
Howmep n/n
TpynoemMKocCTs,
pazzenos Tembl 1ab0opaTOpHBIX paboT yac
MUCIUILINHEI )
4 cemecTp
9 JlaGopatopHast pabota Nel. OmpeneneHue yaeabHON TEIIOEMKOCTH 4
BO3/yXa MPU MOCTOSIHHOM JaBJIEHUU
4 JlaGopatopHass pabora Ne2. OmpeneneHue yAelIbHOH TEIUIOTHI 4
KPUCTAIUTU3AIMH M H3MEHEHUS SHTPOIIMH ITPH OXJIAXKICHUH 0JIOBA
6 JlaGopatopuast pabora Ne3. MccnemoBanue MpOIECCOB BO BIAKHOM 4
BO3yXE
6 JlaGopatopHass pabota Ne4. Mzyuenue peanbHOro rasza. (dpdekr 4
JIxxoyna-TomcoHa)
Bcer
cero 16
5 cemecTp
5 JlaGopatopHas pabora Ne5. OnpezneneHne OTHOILEHHS TETJIOEMKOCTEN 4
Bo3ayxa Cp/Cv
6 JlaGopatopnast pabora Ne6. W3ydenwe Moaenu IIEHTPOOEKHOTO 4
KOMIIpEccopa Ha MpUMepe BO3AYXOAYBHOW MallIMHbI
7 JlaGopatopnast pabora Ne7. Omnpenenenue xKodhduIEEHTa BS3KOCTH 4
KHUJIKOCTH METOJIOM ITaJJAI0IIEro MapuKa
8 JlaGopatopnast pabora Ne§. OmpeznencHue TeMIEpaTYpPHOM IIKabI 4
KeJIbBHHA C MIOMOIIBIO Ta30BOT0 TEPMOMETPA
Bcero 16




3.6. CamocrosiTeibHasi padoTa CTyIeHTa

Howmep pa3zzena TpynoeMKOCTE
PP Bun CPC Conepsanue CPC pyA ’
JUCITATLIAHBI gac.
4 cemecTtp
ToaroTosKa Onpenenenue yaeabHOU TETIOThI
2
odopmienue 1 anpura |KPHCTAUIM3AIAN 1 H3MECHCHHS SHTPOTHA
4 4
Ha60paT0pHa5I pa6OTa IIpH OXJIAXKACHHUH OJIOBA
Nel
TMoxroroska Omnpenenenue ynenbHON TETUIOEMKOCTH
2
odopmiere 1 3anpura |BO3AYXa NPH MOCTOSHHOM JaBICHUH
2 4
JIaboparopHast pabota
No2
TMoxroroska HccenoBaHue MPOIECCOB BO BIAYKHOM
9
6 odopmitenue u 3ammura |BO3AYXC 4
JlaboparopHast pabota
No3
TMoaroroska Wzydenue peanbHOro rasa. (3ddexr
b
6 odopmrene i sanpura [PKOYLI-Tomcona) 4
JlaGopaTopHas paboTta
Ne4
"Bropoii 3aKk0H TepMOJMHAMUKH"
4 IToaroroeka k 2
TECTUPOBAHUIO
"IluddepeHunanbHbIe ypaBHEHHS
c TTOArOTOBKA K TePMOJUHAMHKH "
2
TECTUPOBAHUIO
«TepmoauHaMu4ecKasi CCTEMA U €e
3amaun qst COCTOSIHUSI»
1 CaMOCTOSITETTLHOTO 4
perreHus
«DHEPreTHYECKNEe XapaKTePUCTUKH
3amaun mst TEPMOAUHAMUYECKUX CUCTEM))
2 CaMOCTOSITETTLHOTO 4
pereHus
«TepMoTMHAMIYECKHE TIPOIECCHI M 3aKOHBI
Sagaun ais
3 CaMOCTOSITEJIBHOTO 12
pereHus
«PeasibHBIC Ta3bI ¥ TAPHI»
Sagaun ais
6 CaMOCTOSATEIILHOTO 2

peleHust




Bcero 42
5 cemectp
Moxrotoska OrnpeneneHne OTHONICHHS TEIIIOEMKOCTEH
2
odopmnenue u 3ammura [BO3AYXa Cp/Cv 5
JIaboparopHast pabota
No5
Toxroroska W3yueHne MoJiesin IIEHTPOOEIKHOTO
b v
odopmienne u 3amura [KOMIPECCOP HA IPUMEPE BO3IYXOYBHOH
)
JlaGopaTopHas pabora |MAlINHBI
No6
TMororoska Omnpenenenne kordduimeHTa BI3KOCTU
b
odopmienue u 3amura [KHAKOCTH METOJIOM MajAoIIETo apHKa
5
JlaGopaTopHas paboTta
Ne7
TMoaroroska Omnpenenenye TeMIEpaTypHO MIKAIbI
b
odopmienue u 3amra |KE/TPBHHA € NOMOLIBIO ra30BOT0 TEPMOMETPA
5
JlaGopaTopHas paboTta
Neg
«Metoabl ananmu3 3G HEeKTUBHOCTH
TTOArOTOBKA K TEIIOCUIIOBBIX YCTaHOBOK»
5
TECTUPOBAHUIO
«KoMOMHMPOBATYHHBIE ITUKITBI U IIUKJTBI
[Toxroroska k ADC» 5
TECTUPOBAHUIO
«OCHOBBI XUMUYECKON TEPMOJTUHAMUKID)
[Toxroroska k 5
TECTUPOBAHUIO
«Teuenue razoB»
Sagaun ais
CaMOCTOSITEIIBHOTO 5
pereHus
«OCHOBHBIE TTPOIIECCHI B KOMITPECCOPAX)»
Sagaun ais
CaMOCTOSITEIIBHOTO 5
pereHus
«IlukIbl ABUTATENEH BHYTPEHHETO CrOPaHus U
3amaun LIS ra3oTypOMHHBIX YCTaHOBOK»
CaMOCTOSITEITLHOTO 15

peleHust




«{uKIIBI TApOTYPOMHHBIX YCTAHOBOK)

3amaun s
CaMOCTOSTEIILHOTO 5
perieHus
«IMKJIBI XOJIOAMIIBHBIX YCTAHOBOKY
3amaun s
CaMOCTOSTEIILHOTO 5
perieHus
Bcero 70




4. O0pa3oBare/ibHbI€ TEXHOJOTHH

[Ipn peammzanum gucrUIUIMHBL  « TexXHUYECKass TEPMOJWHAMHKA)» TMPUMEHSIOTCS
AIIEKTPOHHOE OOYYCHHE U TUCTAHIIMOHHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHH.

[Ipn peammsaruu  OUCHUTUIMHBI « TeXHUYECKass TEPMOIAMHAMHUKA»  HCIIOJIB3YIOTCS
TPaIUITMOHHBIC 00pA30BaTEIbHBIE TEXHOJOTHUH (CAMOCTOSTENILHOE W3YUCHHE OIPEICIIEHHBIX
pa3nenoB) W COBpEMEHHBIC OOpa3oBaTebHBIC TEXHOJOTHH, HAIpaBJICHHBIE HA OOECTICUCHHE
pa3BuTHs y OOYyYaroUIMXCS HAaBBIKOB KOMaHIHOW pabOThl, MEXIMYHOCTHOW KOMMYHHUKAIIUH,
NPUHATUS PEUICHUM, JUJIEPCKUX KayecTB: OOYYEHHE Ha OCHOBE OIbITa, WHAUBUIYAILHOE
oOyueHue.

B 06pazoBaTenbHOM MPOIIECCE UCTIONB3YIOTCS:

- nauctanuuoHHble Kypebl ([IK), pasmemennsie Ha mmomaake LMS Moodle, URL:
http://Ims.kgeu.ru/course/view.php?id=2592

- 9JIGKTPOHHBIE 00pa3oBaresibHbie pecypchl (DOP), pa3MenieHHbIE B TMYHBIX KaOMHETaX

CTyJeHTOB DiekTpoHHoro yausepcurera KI'DY, URL: http://e.kgeu.ru/

5. OuenuBaHue pe3yjbTATOB 00y4YeHUS

OrnennBanne pe3yJbTaTOB OOydYEHHS TO HUCIMIUIMHE OCYIIECTBISICTCS B paMKax
TEKYIIET0 KOHTPOJIS YCIIEBAaeMOCTH, MPOBOJIUMOT0 1o OalibHO-peiiTuHroBoit cucreme (bPC), u
IIPOMEKYTOUYHON aTTECTALUH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISICTCS B TEUEHHWE CEMECTpa, BKIIFOYACT
UHOUBUOYATILHBIIL U 2PYNNOBOL ONPOC (YCIHDIIL),

NTOroBoii  OLIEHKOW  pe3ylabTaTOB OCBOCHMUS JUCLMIUIMHBI  SIBJISICTCS  OIIEHKA,
BBICTABJICHHAs BO BpeMsl MPOMEKYTOUHOHM arrectanuu obOydaromierocs (sx3amen) ¢ y4ETOM
PE3YIBTATOB TEKYIIETO KOHTPOJISI ycrieBaeMocTH. [IpomekyTounas arrecraiusi B GopMe sx3amera
TIPOBOJIUTCS NUCbMEHHO no ounemam. Ha 3K3aMeH BBIHOCATCS meopemuyecKkue U npaKkmuyeckue
3a0aHus, TpopabOTaHHBIE B TEUCHHE CEMECTpa Ha Y4YEOHBIX 3aHATHUAX U B MPOIECCE
CaMOCTOSATENILHON paboThl OOydYaromMXCcs. ODK3aMEHAI[MOHHBIC OWJIETHI COJEp)KaT JBa
TEOPETHUECKUX BOIIPOCA U 33/IaHKE MPAKTHYECKOTO XapakTepa.

OO0O0OIIeHHBIE KpUTEpPUM W  IIKaja OIICHWBAHUS yPOBHA CPOPMUPOBAHHOCTH
KOMITCTCHIINH (MHIUKATOPA JTOCTHKCHUS KOMITETEHIINN) TI0O UTOTaM OCBOSHUS TUCITUTIINHBI:



[Tnanu- O060011eHHbIE KPUTEPUH U IIIKAJIa OLICHUBAHUS PE3yIbTaTOB 00YUCHUS
PyEMEIC HEYJIOBJIET- YIOBJIET-
pe3yJib- XOpOIIO OTIUYHO
BOPUTEIHHO BOPUTEIHHO
TaTBI
oGyuenns HE 3a4TEHO 3a4TEHO
MUHIMAILHO YpoBeHbp  3HaHMN  B(YpOoBEeHb 3HAaHMM B
YpoBeHb 3HAHWI HUKE N obbeme, o0Beme,
JOIYCTUMBIA  YPOBEHb
[TonHOTA |MHUHMMABEHBIX . COOTBETCTBYIOIIEM COOTBETCTBYIOIIEM
. . 3HAaHUW, HUMEET MEeCTO
3HaHUU |TpeOoBaHMIA, UMEIOT porpamme, UMeeT|IporpaMme
MHOTO HErpyObIX
MECTO TpyOble OLIMOKU - MECTO HECKOJIBKO|[IOJTOTOBKH, oe3
HErpyObIX OIMHUOOK OIMO0K
[IponeMoHCcTpHUpOBaHBI
[IponemoHCcTpUpPOBaHBI p pHp
[IponemoHcTpUpOBaHBI BCE OCHOBHBIC YMEHUS,
[Tpu peleHnn BCE OCHOBHBIC YMEHWUS,
OCHOBHEIC YMCHUS, pEIICHBI BCE OCHOBHBIC
CTaHJApPTHBIX 3a7a4 He pelleHbl BCe OCHOBHbBIC
pEeIIeHbI TUTIOBBIE 3ala4il C OTIEIbHBIMHU
Hannuaue |mpoaeMoHCTpHpOBaHBI 3aa4l ¢ HErpyobIMHU
. 3ajaud ¢ HErpyObIMU HECYIIECCTBCHHBIMU
YMEHUI |OCHOBHBIE YMEHHS, OIIMOKaMU, BBITIOJTHEHBI
OIIMOKaMH, BBHITIOJTHEHBI HEJ0YEeTaMU,
UMEIOT MECTO TIpyObIe BCC 3a/IaHUS B IIOJHOM
BCE 3aJaHWs, HO HE B BBITIOJTHCHBI BCE
OIIMOKHU o0beMe, HO HEKOTOPHIE
MOJIHOM 00beMe 3alaHusi B TOJHOM
C HeJloYeTaMu
o0beme
IIpn peleHnn .
Nwmeerca muanmanbsHbii ([ IpogemoncTpupoBansl |[IpoagemoHCcTprpOoBaHbI
Hanunuue |cTanmapTHBIX 3a7ad He
HAO0Op HAaBBIKOB /Jsi|0a30Bble€ HABBIKM TPHU|HABBIKM TPU PELICHUU
HABBIKOB [[TPOJIEMOHCTPUPOBAHBI
peIIeHUs CTAaHJIAPTHBIX |[pEIICHUH CTaHIAPTHBIX|HECTAHJAPTHBIX  3aJad
(BmageHue |06a3oBbIE HaBBIKH,
3aJa4y C HEKOTOPbIMH|33aJad C HEKOTOPBIMH|Oe3 OmnO0oK u
OMBITOM) [UMEIOT MECTO TpyObIe
HEeJ09YeTaMu HEeJ0YeTaMH HEJ0YCTOB
OIIMOKHU
CdopMHrpoBaHHOCTH CdopMupoBaHHOCTH CdopMHUpOBaHHOCTH
© é KomneTeHIus B MOTHON |KOMITETEHITUI KOMIETCHIIMH B IEJIOM|KOMIETEHIIHH
~
= 2 E s|mepe He chopMUPOBAHA.|COOTBETCTBYET COOTBETCTBYET MOJTHOCTBIO
525§
2 3 £ & [AMeromuxcst  3HAHUM, | MUHUMATTbHBIM TpeOOBaHUM. COOTBETCTBYET
m O o )
§ S § E|YMCHHIi,HABBIKOB TpeOOBaHUSM. Nmeromuxcst  3HAHWIA, [TpeOOBaHUSM.
= E E § HEeJO0CTaTOYHO | merommxcss  3HaHUM,|yMEHUN, HABBIKOB u|meronuxcss  3HAHUH,
3 eg Elpemenus npakTHUeCKUX |yMeHUH, HABBHIKOB B|[MOTHBAIMM B  IENOM|yMEHHH, HABBIKOB |
8 < (mpodeccHOHANBHBIX)  |IEIOM JOCTATOYHO JJIsi|JOCTATOYHO JUTSI{[MOTHUBAllUA B TIOJIHOM

pEeIICHUA IPAKTH-

pelLeHus

MEPE NO0CTATOYHO JJIA
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BOPUTEIHHO BOPUTEIHHO
3a4TEHO HE 3a4TEHO
3HaTh
3HaeT  3aKOHBI
TEPMOIUHAMUK
3HaeT  3aKOHBI|H, METO/IBI|TIITOXO 3HaeT
TEPMOJMHAMHUK |IIPOBEICHUS 3aKOHBI
u METO/IbI | TEpPMOIUHAMUY  |TEPMOAMHAMHUK
3HATh 3aKOHBI| A PMOA PMOA
MIPOBEICHUS €CKUX pacyeToB,|H, METOTbI
TEPMOJANHAMHUKH, .
TEPMOJMHAMHY |MCCIEAOBAHUN W |TPOBEICHUS
METOJIbI  IPOBEICHUS .
€CKUX PacyeToB,|pa3paboTOK  HW|TepMOJWHAMUY |ypOBEHb 3HAHWU
TEPMOAMHAMHYECKUX .
WCCIIEIOBAaHUI ¥ |METObI €CKUX pPacyeToB,| HUKE
pacyeros, N
OIIK- . pa3paboTOK  H|MaTeMaTHYECKO |HMCCIEIOBaHUM U|MHHUMAILHOIO
OIIK-1 HUCCIIEI0OBaHUH
11 METOIbI ro u|pa3paboTok  u|TpeboBaHUS,
pa3paboOTOK U METOBI
MaTEeMaTHYeCKO |(PU3NYECKOTO  |METOJIBI JOITyCKaeT
MaTEeMaTHYeCKOro U
ro ¥[MOIETUPOBaHUS [MaTeMaTHIECKO |rpyOble OMUOKU
¢bu3nyeckoro
(U3MYECKOTO  |TerIOBbIX ro u
MOJIETTUPOBAHUS
MOJICTTUPOBAHUS |IPOIECCOB, MPH|(PUZUIECKOTO
TEIUJIOBBIX MPOLIECCOB
TEIUIOBBIX OTBET€  MOJKET|MOAETUPOBAHUS
MPOLIECCOB  0e3|IomyCcTUTh TEIUTOBBIX
[0)1185(310) 4 HECKOJIEKO MPOIIECCOB
HErpyObIX
91115 (0] 3
YMmets




JEMOHCTPHUPYET |B LEJIOM|IPH  pEIIEeHUH
JEMOHCTPHUPYET |yMEHUe JEMOHCTPHUPYET (3a1a4 HE
yMEHUue IIPOBOJIUTh yMEHUe J€MOHCTPUPYET
IPOBOJIUTH TEPMOJIMHAMHY  |[TPOBOJIUTH yMEHHUE
TEPMOJMHAMMY |€CKHE pacueThl|TepMOJUHAMUY |IPOBOIUTH

yYMETh IPOBOJUTH|ECKHE PACUETHI|CBSI3aHHBIC clecKkue pacyeThbl|TepPMOJMHAMUY

TEPMOJIMHAMHUYECKUE |CBSI3aHHBIE C|IPOEKTHPOBAHU |CBSI3aHHBIE c|ecKkue pacyeTsl

pacyeTbl CBSI3aHHBIE C|IPOCKTHPOBAHU |eM MPOCKTHUPOBAHU |CBSI3aHHBIC c

IPOEKTUPOBAHUEM eM TEIUIO3HEPreTH |eM IIPOEKTHUPOBAHU

TETUIO3HEPTETUYECKO |TETJIOPHEPTeTH  |4ECKOM TEIUIOPHEPTETH |eM

1 YCTaHOBOK U MaIllUH |4E€CKOM YCTaHOBOK u[yeckoi TEIUIO3HEPreTH
YCTaHOBOK u|MalluH, YCTaHOBOK u[yeckoi
MallllH; HE|IOIYCKaeT IpH|MAalllH .|ycranoBok U
JIOITyCKaeT TOM psa|3anaHus MallliH;

OLIMOO0K HEOO0JIBLINX BBINOJIHEHBI HE B|IOIMYCKAET
OInO0K IIOJIHOM 00beMe |rpyOble olnOKU
Bnanets
IPOAEMOHCTPUP
POIEMOHCTPHU
P PUD | paner  Gasosbie
OBaHbl HaBBIKU
HaBBIKU
BJIAJICTh METOaMHU [[TIPOBEICHUS
MIPOBE/ICHUS
IPOBEICHUS TEPMOJIMHAMUY
TEPMOJIMHAMUY
TEPMOJIMHAMHUYECKUX |€CKHX PacyeToB, uMeeTcs
.. |eckux pacueros, . |He
pacyeTos, UCCIIEIOBAaHUI U .. |MMHHUMaJIbHBINA
. UCCIIEIOBaHUNA U MIPOAEMOHCTPUP
UCCIIeIOBaHUN u|pa3paboTok U HaOOp HAaBBHIKOB
pa3paboTok U OBaHbl 0a30BBIC
pa3paboTok y|MaTeMaTH4eCcKO JUIs  pelIeHus
MaTeMaTHYeCcKO HaBBIKH,
METOAaMHU ro " CTaHJAPTHBIX
ro u JOMYIIEHbI
MaTeMaTHYeCKOro  H|(pHU3UIECKOro 3ajja4,  MHOTO
¢duznyeckoro rpyOblie OIIMOKHU
¢du3ugeckoro MO/JICITMPOBAHUS OmmModoK
MO/JICJINPOBAHUS
MO/JICIUPOBAHUS TEIIOBBIX
TETUTOBBIX
TETUTOBBIX MTPOIIECCOB |TPOIIECCOB, 0€3
MPOLIECCOB,
OLINOO0K . — -
HE/I0YETOB ym P

MEJIKUX OLIHO0K

OIlIK-

3HaTh




1.12

3HATh 3aKOHBI
COXPaHCHHUS u
MIpeBpaIlecHUs
SHEPTUU
MPUMEHUTEIIBHO K
CUCTeMaM Iepeadd u
TpaHnchopmanuu
TEIUIOTHI,
KaJlopu4IecKue u

MEPEHOCHBIE CBOWCTBA
BEILIECTB

MIPUMECHHUTEITHHO K
pabounm Tenam
TEIUIOBBIX MAIIHH W
TETJIOHOCHUTEIISM,
JTMHAMHYCCKUC
MPOLECChl M IUKIIBI
npeoOpa3oBaHUs
SHEPTUH,
MIPOTEKAIOIINE B
TEIUIO-TEXHUYECKUX
YCTaHOBKAx

3HaeT
COXpaHCHHUS
MIpEeBpaICHUS
SHEPTUU
MPUMEHUTEIBH O
K cucTeMam
nepegauu u
Tparcdopmanm
u TEeIUIOTHI,
KaJlOpu4ecKue u
MEPEHOCHbIE
CBOICTBA
BEILIECTB
MPUMEHUTEIBH O
K pabounm
TeJaM TEeIUIOBBIX
MaIIiH "
TEIIOHOCHUTEIS

3aKOHBI
n

M)
JTMHAMUYECKHE
MIPOIIECCHI
IIUKJTBI
npeoOpa3oBaHu
s SHEPIHUH,
IpOTEKAroIue B
TeIuIo-
TEXHHUECKUX
yCcTaHOBKax 0e3
OIMOOK  3HaeT
3aKOHBI
COXpaHEHHS
MIpeBpaICHUS
SHEPTUU
MPUMEHUTEHH O
K crcTeMam
nepeaavn u
Tpanchopmau
u TEIUIOTHI,
KaJOpHUYECKUE U
NEPEHOCHBIE
CBOMCTBA
BEIIECTB
PUMEHUTEIHH O
K pabounm
TEeJIaM TETUTOBBIX
MaIluH u
TETUTOHOCHUTEJISI
M’
JTMHAMAYECKHE
IIPOIIECCHI
IIUKJTBI
npeoOpa3oBaHu
s SHEPTHUH,
poTeKaroIue B
TEIUIOo-
TEXHHUYECKUX
YCTaHOBKAax, IpU

u

n

u

3HaeT  3aKOHBI
COXpaHEHHS |
MpeBpaICHUS
SHEPIrUu
MPUMEHUTEIBH O
K cucreMam
nepenavyu u
Tpanchopmaiu
u TEIUIOTHI,
KaJOpHUYECKUE U
MIEPEHOCHBIE
CBOMCTBA
BEIIECTB
MPUMEHUTEIBH O
K pabounm
TeJaM TEeIUIOBBIX
MaIIiH "
TEIUIOHOCUTEIS
M)
JTUHAMHYECKHE
TIPOIIECCHI
IIUKITBI
npeoOpa3oBaHU
A SHEPTUH,
MpOTEeKaroIue B
TeIuIo-
TEXHUYIECKHUX
YCTaHOBKAaX, MIPH
OTBETE  MOXKET
JIOTTYCTUTh
HECKOJIBKO
HErpyObIX

01112 (03

u

TUIOXO
3aKOHBI
COXpaHCHHS
MIPEBPAICHHSI
SHEPrUU
MPUMECHHUTEITHH O
K cucTeMam
nepeaadn u
Tpanchopmau
u TETUIOTHI,
KaJOPHUYECKUE U
[IEPEHOCHBIE
CBOMCTBA
BEIIIECTB
MPUMEHHUTETHH O
K pabouum
TEeJIaM TETUTOBBIX
MaIluH
TETUTOHOCHUTEJISI
M’
JTTHAMHUYECKHE
MPOLIECCHI
IIUKJTBI
npeoOpa3oBaHu
s SHEPTHH,
npoTeKaroIue B
TEIUIOo-
TEXHHUUYECKUX
yCTaHOBKaxX

3HacCT

u

u

YPOBEHb 3HAHWI
HUXKE
MUHUMAaJIbHOTO
TpebOoBaHMs,
JIOITYCKaeT

u rpyObIe OITMOKH







VYmeTb

yMETh MIPOBOJIUTH
TEPMOJIMHAMUYECKU I
aHau3 LIUKJIOB

TCIIJIOBBIX MalllMH C
OCJIbI0  OIITHUMH3aAIUU

JIEMOHCTPHUPYET
yMeHUue
MIPOBOJIUTH
TePMOJUHAMUY
eCKMH  aHauu3
IIUKJIOB
TEMI0BBIX
MaIlIiH C LCIbI0
ONTHUMHM3ALIMU UX

JEMOHCTPUPYET
YMEHHE
IIPOBOIUTH
TEPMOJUHAMUY
€CKUH aHaIu3
IIMKJIOB
TCIIJIOBBIX
MaIlliH C IEIbI0
OIITUMHU3AIINU UX

B LCJIOM
JIEMOHCTPHUPYET
yMeHHue
MIPOBOJIUTH
TePMOJIMHAMUY
€CKMH  aHaau3
IIUKJIOB
TEII0BBIX
MaIlIiH C ILCILIO

Ipyu  peLICHUU
3a1a4 HE
JEMOHCTPUPYET
yYMEHHE
MIPOBOJIUTH
TepMOJMHAMUY
eCKUH aHaIu3
IIUKJIOB
TCIIJIOBBIX

pabounx ONTUMM3AINH UX[MALIUH C IEJIBIO
ux pabounx padbounx
XapaKTepUCTHK |paboumnx ONITUMHU3AINH HX
XapaKTePUCTHK U|[XapaKTepUCTHK
XapaKTepUCTHK [pabodmx
Makcumu3zanuu KII |1
MaKCHUMH3AIHU |1 XapaKTePUCTHK
MaKCHUMU3AINH
KTIT; He KII, nonyckaeT|MakCUMU3aLUKA |1
’ npu 3tom paAn|KILJ . 3agaHus|MakcuMH3aLu
JIOTTyCKaeT
OLIGOK HEOOIBIINX BoinonHeHs! He B|KII; nomyckaet
o1nO0K IIOJIHOM 00beMe [rpyOble olnOKU
Bnanets
IPOJAEMOHCTPUP
MPOJIEMOHCTPH
POz PP | panbi  Gasobbie
OBaHBl HABBIKH
HaBBIKU
TePMOIUHAMHY
TEPMOIMHAMHY
BJIQJIETh OCHOBaMH |[€CKOTr0 aHaJln3a
€CKOr'0 aHajlM3a
TEPMOJMHAMHYECKOT O|pabouux uMeeTcs
pabouunx . |He
aHanusa pabouux |rpoieccoB B MUHUMATbHBIT
IIPOLIECCOB B MIPOJIEMOHCTPHP
IIPOLIECCOB B|TeII0BBIX HAaOOp HAaBBIKOB
TETUIOBBIX OBaHbl 0a30BBIC
TEIUIOBBIX ~ MAIIMHAX,|MallliHaX, JUIE  peIIeHUs
MallnHaXx, HaBBIKH,
OIpeeIeHus olpeieNeHus CTaHJapPTHBIX
orpeeNneHus JOTTYIIICHBI
napamMeTpoB uX|napaMeTpoB HX 3aja4,  MHOIO
. apaMeTpoB HX rpyObie OIMOKH
paboThl, TEIUIOBOH |paloTHI, AGOTLL OIINOOK
3¢ deKkTuBHOCTH TETIOBOM P .
TETIOBOM
3¢ (HeKTUBHOCTH
s dexTuBHOCTH
, 0e3 ommbok u OTYIEH DT
HEJI0YETOB ’ ) P

MEJIKHUX OIUOOK

OHGHO‘—IHBIG Marcepualibl JUId IPOBCACHHUA TCKYHICTO KOHTPOJA YCIICBACMOCTH U

MIPOMEKYTOUHOM aTTecTanuu npuseaeHsl B [Ipunoxkenun k pabodeil mporpamme JUCITUTUTHHBI.
[TonHBI KOMIUIEKT 3aJaHW W MaTepuajoB, HEOOXOMMMBIX JUIsl OICHUBAHUSA PE3yJbTAaTOB
oOy4eHHs 10 NUCIUILIMHE, XPAaHUTCS Ha Kadeape-pa3padoTynke B OyMaKHOM U AJIEKTPOHHOM

BHAC.

OcHOBHAY JIATEPATYPaA

6.1. YueOHO-MeTOAMUYECKOE 00€ecIeueHue

6. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE 0OecnieuyeHne JUCHUTINHbI




Bun Kon-Bo
No U31aHus Mecto I'on DK3EMIIIIS
Hanwme-
n/ | ABTtop(sl) HOBAHILC (yueOHuk, | wu3gaHus, |u3gaHu| Ajpec 3JIEKTPOHHOIO pecypca - POB B
I y4eOHOe [U3HaTeNbCTBO| s 6u6-
nocoodue, JINOTEKE
TexHuuecka
1 Hupenbman s yueOHoe CII6.- Mams | 2021 https://e.lanbook.com/book/16924
H. A. TepMOJUHAM| TOcOOHne - 5
uKa
Kupmmmun | Texnuuecka M.:
9 B. A., s I aTe.J;BCKI/I 2019 http://lwww.stu dentlibrary.ru/ 1
Coues  B.|tepmomunam| ¥ A book/ISBN97 85383011560. html
U nom MOU
B., HnKa
JlonmoJHuTEeNbHAs JIUTEpATYpa
Bun Koma-Bo
Ne U3JaHus Mecto T'on SK3EMILII
Haunwme-
n/ | ABTop(bl) (yueOHuK, | wu3ganus, |uszgaHu| Ajpec 3JIEKTPOHHOIO pecypca - pOB B
HOBaHHE
1| yueOHOe |M3JaTeNbCTBO| 4 ouo-
nocobue, JNOTEKE
AHJpHUaHOB
a T. H.| Coopuuk
fomen b| w10 | et | v
1 B., y aIEB o nocobue | M3narenscku | 2006 160
Pemizon C.|TepMoHam JU1s BY30B | i1 jom MOU
A., HKe
®Punaros H.
ConoBbeBa
0. B.,| Teopernuec
[TorikoBa O.[k M€ OCHOBBI | MPAKTUKY Kazans:
2 C, TEIUIOTEXHHU M KI'DY 2020 106
[Tapumnos K U
n. U.
6.2.1. DAEKTPOHHBIE U UHTEPHET-PECYPCHI
No
/| HanMeHnoBaHue SIEKTPOHHBIX H HHTEPHET-PECYPCOB Ccbuika

Hupensman H. A. «TexHudeckas TepMOIUHAMHUKA»
yuebHoe rmocobue

https://e.lanbook.com/book/169245

Kupumin B. A., CeiueB B. B., «Texauueckast

TEPMOJMHAMHKA)» YUeKOHHUK

85383011560. html

http://www.studentlibrary.ru/ book/ISBN97

6.2.2. IIpodeccronaibHbIe 0a3bl JAHHBIX

HanmenoBanme npodeccruoHaabHbIX 0a3

JAaHHBIX

Anpec

Pexxum nocrymna




Hayunast  snexktponHass  OuOimoreka

eLIBRARY.RU http://elibrary.ru ITo perucrpammu

eLIBRARY.RU wwwe.elibrary.ru ITo perucrpanuu

TexHuueckas OubIrOTEKA http://techlibrary.ru I[To perucrpammu




6.2.3. MadbopManmoHHO-COPABOYHBIE CUCTEMBI

Ne | HaumenoBanue nH()OPMAITMOHHO-CIIPABOYHBIX
Anpec Pexxum nocryna
n/m CUCTEM
1 |«KoHCyIbTaHT ILTIOCY» http://www.consultant.ru/ ITo perucrpanuu

6.2.4. JIuneH3uoHHOE M CBOOOIHO DpPACOPOCTPAHAEMOE IIPOrPaMMHOE OOECIIEUEHUE

OUCIUILIMHBI
PexBu3uThI
No HanmenoBanue nmporpaMMHOIo
Onucanue HOJITBEP K IAOLIUX
n/m obecrneueHuUs
JOKYMEHTOB
ITaker mOporpaMMHBIX HPOIYKTOB 3A0  "Co¢r/laiinTpeiin”
L [Office  Professional  Plus ~ 2007| " )Kamiﬁ D Heo6§0§[¥1‘;m Ne225/10 or 28.01.2010
Windous32 Russian DiskKit MVL CD |“°#°P Hewuckr. npago.
o(ucHBIE IPOTPaMMBI
beccpouno
CBobOoaHas JIALICH3US
Cucrema noucka uH(popmaluu B CeTU
2 |Bbpayzep Chrome Hewnckur. paBo.
HHTEpPHET
beccpouno
ry 31paBOOXPAaHEHUS
n A
Cucrema aBTOMaTH3aluu ONOINOTEK, P ecnymHKaf{CKHH
"UPBUC 64 (MomynbpHas MOCTaBKa):(oTBewaromias BCeM MEXKIyHAPOIHBIM %’IngHHHHCKHH
3 |APM "UuraTens", APM|TpeboBanusiM, TPEABSIBISIEMBIM K MOITHOTCHHO . "
"K " MH(POPMAIIMOHHBIN LIEHTP
HHUT'OBBIJIa4ya COBpEMEHHBIM OMOIMOTCYHBIM
Ne61/2008 ot 17.06.2008
cHcTeMaM
Hewucki. MpaBo
beccpouno
IO nnsa »ddexruBHOrO OHMaMH-|CBOOOAHAS JULEH3US
4 |LMS Moodle B3aMMOJICHCTBHs TipernojaBarens u|Heucko. paBo.
CTYJICHTA beccpouno
7. MaTepuajJbHO-TEXHUYECKOEe o0ecnevyeHne U CIUIIUHbI
Ne " HanmeHnoBanme crienmagbHBIX OcCHaIIEHHOCTD CHEIHAIBHBIX
Buyx yuebnoit paboThl N . . N
/1 noMetnenu u noMemenun giasg CPC noMemeHnuy u noMemenun gias CPC
JIOCKa ayauTOpHAas (2 IIT.),
aKyCTHUYeCKas CHCTE€Ma, YCHIUTENb-
YueOHass ayauTopHsi I INPOBEACHUS i
1 | JTexmonnsie samsTs . YA |Y pit p gl MHUKIIEp A1 CUCTEM TI'POMKOM CBS3H,
3aHATUH JISKIIMOHHOT'O TUTIIA MUHUKOMIIBIOTEP, MOHUTOP, MPOEKTOP,
3KpaH HACTEHHO- MOTOJIOYHBIH,
MHKPOGhOH




aBTOJIA0OPATOPHBIE KOMILIEKCHI IS
npoBeAeHUsT 8-mu jab.pabor (8 mrT.),
naboparopHbiii Komruieke «C-TyH» It
npoBeneHus 7-mu jab.pador (1mT.),
noptatuBHas nabopatopus «Kamemnbka
1,2,3» mobmnbnHass (10 mT.), HOYTOYK
MOOUITEHBIC (3mt.), OGapomerp
BAMM-1 ¢ mnoBepkoli MOOWIBHBIMH,
TICUXPOMETP MOOWIBHBIH, TPOCKTOP,
KOMIUIEKT IJIAKaTOB B MaJIbIX OareTHbHIX
pamax (10 1IT) 1o
«TepmoguHamMuKe»:a)
JlaGopaTopHbie YyeOHast ayTuTOpus s TaOOpaToOpHbBIX | ApoccenupoBanus 1,2; 0) moHsATHE H
3aHATUS pabor omnpezeNeHue  TEePMOJAMHAMUKH,  B)
CBOMCTBO  HJCAJIBHOTO  rasza; T)
MIPOIECCHI B KOMIIpeccope
1,2.Komiieke miakaToB B OareTHBIX
pamkax mo «MexaHUKe, >XUIAKOCTH U
raza»: a) pacxon; ©O) OCHOBHBIC
CBOMCTBa TUIPABINYECKOTO IABJICHUS;
B) CHJBI JCHCTBYIOIIME B >KHIKOCTH.
IInakat «I'pedyeckuid W JATHHCKUU
andaBuT. JleMOHCTpaIMOHHBIH
KOMILIEKC «TepMoaHaAMUKaY,
IMunpasnuka " THJIPOTIPUBOJI»
(rpacdrpoextop «Bera» u sxpan)

HOYTOYK, IIPOEKTOpP,

[IpakTrueckue YyeOHast ayquTopust Ais TPOBEACHHsI|IeMOHCTpalMoHHbI  komruieke: TT/I,
3aHATHUS MPAaKTUYECKUX 3aHITUI TMO un «['uapaBivka U THAPOIIPUBOI

(3kpan u rpadpnpoexTop «Beray)

CamocrosrenbHas [Kabuner CPC, YuTanpHbli  3aJ]|IpOEKTOpP, MEPEHOCHOW IKpaH, TOHKHE
pabora O6ubIMoTEKN KJMeHTsl (13 mt.), komnbproTeps! (S 1IT.)

8. OcoOenHocTH opraHu3anuu o00OpPa30BaTeJbHON JeATEJILHOCTH JJIA JIUI[ C
OrpaHUYeHHbIMH BO3MOKHOCTSIMHU 3/I0POBbSI U HHBAJIU/IOB

Jlua ¢ OrpaHMYE€HHBIMM BO3MOXKHOCTAMM 3710poBbsi (OB3) M uHBanuaAbBl HUMEIOT
BO3MOYKHOCTh O€CTIPEIATCTBEHHO NEPEeMEeNIaThCs U3 OJTHOTO Y4eOHO-Tab0paTOPHOTO KOpITyca B
APYTOH, MOJHATHCS Ha BCE ITAXKHK yueOHO-T1a00paTOPHBIX KOPITYCOB, 3aHUMAThLCS B YUCOHBIX U
WHBIX TIOMEIICHUSIX C YYE€TOM OCOOCHHOCTEH TCHUXO(DHU3NYECKOTO PA3BUTHS M COCTOSIHHS
3JI0POBBAI.

Jlst o0yuenus i ¢ OB3 1 MHBaINI0B, UMEIOIINX HAPYIIICHHS OTIOPHO- IBUTATEIIHHOTO
amnmapara, ooecreueHbl yCIoBHs OeCIpemnsITCTBEHHOTO I0CTYIa BO BCe yUeOHBIC TOMEIICHUSI.
Nudopmarus o criennanbHbIX YCIOBUSAX, CO3MaHHBIX s oOydaronuxcs ¢ OB3 u unBanumos,
pa3melnieHa Ha caiite yHuBepcuteTra Www//Kgeu.ru. Mmeercss BO3MOXKHOCTH OKa3aHHSI
TEXHUYECKOH TOMOIIM  aCCHUCTEHTOM, a TaKXe YCIYr CypAONEpPEeBOIYHKOB U
TU(HIOCYPIOTIEPEBOTUNKOB.

Jlnst agantanuy K BocnpusiTrio Jmiiamu ¢ OB3 v nHBaMaaMu ¢ HapyMICHHBIM CIIyXOM
CHPaBOYHOT0, y4EOHOTr0 MaTepurasa Mo JUCHUIUITMHE 00eCTIeUHBAIOTCS CIIEAYIONINE YCIOBHS:

- JIJIS1 JTy9IIIeH OPUEHTAINH B Ay TUTOPUU, TPUMEHSIOTCSI CHTHAJIBI OTTOBEIICHUS O




HayaJie ¥ KOHLIE 3aHATHS (CIIOBO «3BOHOK) MUILETCS HA JOCKE);

- BHUMaHUE CIa0O0CHBIIIANIero 00yJaromerocs: MPUBJICKAETCs MEAaroroM »ecTtom (Ha
IUIEYO KJIAJETCS pyKa, OCYLIECTBIIIETCS HEPE3KOE MOXJIONBIBAHUE);

- paszroBapuBas ¢ 00y4aroIUMCs, Ie1arorn4eckiii pabOTHUK CMOTPUT HA HETO, TOBOPUT
SCHO, KOPOTKUMH IPEIIOKEHUAMHU, 00ECIeUnBas BO3MOKHOCTb UTE€HUS 1O rybam.

KomneHncanus 3aTpyHEHH peueBOro ¥ MHTEIIEKTYaJIbHOTO Pa3BUTHUS C1a00CIIbIIIAIIIX
oOyJaromuxcs MPOBOAUTCS ITyTEM:

- HCHOJb30BaHUS CXEM, JHarpaMM, pPHCYHKOB, KOMIIBIOTEPHBIX MpPE3EHTAUN C
TUIIEPCChIIIKAaMU, KOMMEHTUPYIOIUMHU OTIEIbHBIE KOMIIOHEHThI U300paKeHMUs,;

- PEryJIsIpHOTO IPUMEHEHUS YHPAKHEHUN Ha rpauyecKkoe BBIJCICHHE CYHIECTBEHHBIX
MIPU3HAKOB MPEIMETOB U SIBJICHUM;

- obecrieueHs] BO3MOXKHOCTHU I 00YYarOIIErocs MOJIyIUTh apeCHYI0 KOHCYIbTAIIUIO
10 3JIEKTPOHHOM MOYTE M0 Mepe HEOOXOIUMOCTH.

Jns apantanuuy x BocnpusaTuio auuaMu ¢ OB3 1 nHBaIIMIaMu ¢ HapyIIEHUSIMH 3PEHUS
CIIPaBOYHOTO, y4eOHOTO, IPOCBETUTENIHCKOTO MaTtepuana, IPEeTyCMOTPEHHOTO
o0Opa30BaTeNbHOM MPOrpaMMOl 10 BEIOpAaHHOMY HaIpaBjie-HUIO MOATOTOBKH, 00ECTIEYNBAIOTCS
CJIEIYIOILUE YCIIOBHUSA:

- Bexaercs ajantanus oQuUUUanNbHOro caita B ceTH MHTepHET ¢ y4eToM 0COOBIX
NOTPEOHOCTE MHBAIMJIOB 1O 3PEHUI0, OOECIEUMBAETCS HAIMYUE KPYMHOMIPU(PTOBOU
CIPaBOYHON MH(POPMALIMU O PACTIUCAHUU YUEOHBIX 3aHSTHIA;

- IeJJarOrnYecKuil pabOTHUK, €ro co0eceHUK (IIPU HEOOXOAUMOCTH ), IPUCYTCTBYIOLIUE
Ha 3aHATUH, MPEJCTABIAIOTCS 00yYarOUMMCs, MPU 3TOM KaXIblid pa3 HAa3bIBAETCSA TOT, K KOMY
NeJaroru4eckuii paboTHUK oOpaniaeTcs;

- JICUCTBUS, MECThl, MEPEMEIIECHUsA MEeAaroruyeckoro pabOTHUKA KOPOTKO U SICHO
KOMMEHTHUPYIOTCS;

- nedyatHas HMHQOpMalUs NPEAOCTaBIAECTCS KPYMHbIM mpudTtoM (0T 18 MYyHKTOB),
TOTaJIbHO 03BYYMBAETCS;

- obecnieunBaeTcsl HEOOXOAUMbIN YPOBEHb OCBELIEHHOCTH MOMEUIEHUH;

- MPENOCTABIISIETCS BO3MOXHOCTh MCIOJIb30BATh KOMIIBIOTEPHl BO BpPEMs 3aHATHHA U
MpaBo 3anmucu 00BICHEHUI Ha TUKTO(MOH (110 KEITAHUIO O0YIAFOIIINXCS ).

dopma mpoBeACHUS TEKYIIEH 1 TPOMEKYTOUHOM aTTecTaruu s ooyyatomuxcs ¢ OB3
Y HHBAJIUOB OIPEEIAeTCs MeAarorndeCKuM pabOTHUKOM B COOTBETCTBHUH C yU€OHBIM IJIAHOM.
[Ipu HeoOxomumocTu obOyuaromemycss ¢ OB3, uHBanuay C y4yeToM HUX HHAMBHUIYaJIbHBIX
NCUX0(U3NUECKUX OCOOCHHOCTEH 1aeTCsi BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTAIHIO
YCTHO, TUCbMEHHO Ha OyMare, MUCbMEHHO Ha KOMITbIOTEPE, B hOpME TECTUPOBAHUS U T.II., TUOO
MPEA0CTABIISACTCA JOMOTHUTEIBHOE BpEeMs /ISl IOJITOTOBKH OTBETA.



o0ecrnedeHrs BO3MOKHOCTH JIJIs1 00YYaroIIerocs MOJIyYUTh aAPECHYI0 KOHCYJIBTALHUIO 10
3JIEKTPOHHOM MOYTE MO0 Mepe HEOOXOJUMOCTH.

JUig apantanuu K Bocnpusatuio Juuamu ¢ OB3 u nHBanmuaaMu ¢ HapyILIEHUSIMH 3pEHMS
CIPaBOYHOI0, Y4EOHOTO, MPOCBETUTEIBCKOTO MaTepHala, MpeaycCMOTPEHHOIO 00pa30BaTeIbHOM
OpOrpaMMOil 1O BBIOPAHHOMY HAIIPaBICHUIO MOJATOTOBKH, OOECIIEUMBAIOTCS CJEAYIOLINE
YCIIOBUSL:

- Belercs ajanTauus OQUIMAIBHOTO caiita B cetn VHTepHEeT ¢ ydeToM 0coObIX
NOTPEOHOCTEN HHBAaJIWAOB IO 3pEHUI0, OO0ECHEeYMBAETCA HAJIWYME KPYHHOUIPU(TOBOI
CIPaBOYHON MH(POPMALIMU O PACTIUCAHUU YUEOHBIX 3aHITUH;

- IEJJarOTUYECKU pabOTHUK, €ro co0eCeTHUK (MPU HEOOXOUMOCTH ), MPUCYTCTBYIOIIKE HA
3aHATUH, MPEACTABIIOTCS OOYYaIOIIUMCS, TPU ATOM KaXKIBIA pa3 Ha3bIBACTCA TOT, K KOMY
negaroruyeckuii paboTHUK 0OpamaeTcs;

- JCUCTBUSA, JKECTbI, MEPEMEIICHUS MEJarorn4eckoro pabOTHHKAa KOPOTKO H SICHO
KOMMEHTHUPYIOTCS;

- IeyaTHasi uH(pOpManus Npe1oCTaBIAETC KPYIHbIM PU(TOM (0T 18 MyHKTOB), TOTAIIBHO
03BY4MBaECTCS;

- oOecrieunBaeTCsi HEOOXOIMMBIM YpOBEHb OCBEILIEHHOCTH TOMEILEHU;

- TIPEIOCTABJISAETCSA BO3MOKHOCTD HCIIOJIb30BAaTh KOMIIBIOTEPHI BO BPEMsI 3aHATHI U IIPaBO
3aIMCH 00BCHEHMI Ha TUKTO(OH (110 KETaHUIO 00YJIAFOIIUXCS).

dopma npoBeAeHUs TEKYLIEH U MPOMEXYTOUHOM arTecTanuu A oOydaromuxcst ¢ OB3 u
UHBAJIUJIOB ONpEJEsIeTCs NeAarorndeCkuM paOOTHUKOM B COOTBETCTBUU C YUEOHBIM IJIAHOM.
[Ipu HeoOxomumoctn oOywaromemycss ¢ OB3, uHBammay c yd4eToM HMX HWHAWMBUIYAJTbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEHN JaeTcss BO3ZMOXHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTALUIO
YCTHO, MMCbMEHHO Ha OymMmare, MMCbMEHHO Ha KOMIbIOTEpPE, B (OpMeE TECTUPOBAHUS U T.I1., JINOO
IPEIOCTABISAETCS JOTMOJHUTENBHOE BpEMs JUIsl HOJTOTOBKH OTBETA.

9. MeToau4yeckne peKoMeHIAIUN VIS TIpenoiaBaTeieil Mo Opranu3anuu BOCIUTATEIbLHOI
padoThI ¢ 00YyYAOIMMHUCS

MeTtoauueckoe oOecriedeHre Mpolecca BOCIUTAHUS OOYyYarolIMXCsl BBICTYHAeT OJHUM U3
onpeAensomux (aKkTopoB  BBICOKOrO KauecTBa oOpasoBaHus. IlpenonaBarens By3a,
JEMOHCTPUPYSI BBICOKUN NPO(ECCHOHATN3M, JPYAULHUI0, YETKYI0 TPakJaHCKYH MO3UIIMIO,
CaMOJIMCUUIUIMHY, TBOPUYECKUHM TMOAXOA B PEIICHWH Npo(ecCHOHANBHBIX 3a7ad, B XOJE
00pa3oBaTEIBLHOIO MPOIecca CocOOCTBYET (POPMUPOBAHUIO TAPMOHUYHOM JIMUHOCTH.

[Tpu peanuzanyu TUCIUIUIMHBI MPENOJABATENb MOXKET HCIIOJIb30BaTh CIEIYIONINE METO/IbI
BOCIIUTATEIBHOU PabOTHI:

- MeTOoJIbl (hOpMHUPOBaAHUS CO3HAHUs JUYHOCTU (Oecena, AUCIYT, BHYIIIEHHE, HHCTPYKTAX,
KOHTPOJIb, 00BSICHEHHE, TPUMEP, CAMOKOHTPOJIb, paccka3, COBET, YOS KIeHUE U JIp.);

- METOJIbl OpTaHM3allid JeATEeIbHOCTH W (OPMHUPOBAHUS ONBITA TOBEICHUS (3aTaHue,
oOIIIECTBEHHOE MHEHHE, NeAarorndeckoe TpeOOBaHUE, MOpPyYEHUE, MPUYUYEHHUE, CO3JaHUe
BOCIIUTBIBAIOIUX CUTYalllid, TPEHUHT, YIIPaKHEHNUE, U JIp.);

- METOJAbl MOTHBAIIMH JIEATEIHHOCTH U MOBEACHUA (0A00peHre, MOOIIPEHUE COLMAIbHON
aKTUBHOCTH, IIOpHUIIAaHWE, CO3/JaHHE€ CHUTyallud ycnexa, CO3JaHue CHUTyauud IS
AMOIIMOHANILHO-HPABCTBEHHBIX MEPEKUBAHUMN, COPEBHOBAHUE U JP.)

[Ipn peamu3auuy [OUCHUIUIMHBI TPENOAABATENb JIOJDKEH YUYHUTBHIBATh  CIIEAYIOIIHE
HaIlpaBJICHUS BOCIIUTATEIBHON JIEATEIIbHOCTH:

I'pasicoanckoe u nampuomuueckoe 6ocnumaHrue:



- opMupoBaHKE Y 00yUArOIIUXCS [IEIOCTHOTO MUPOBO33PEHUS, POCCUICKON MIEHTHYHOCTH,
VBOKEHHWSI K CBOGH CEMbe, OOIIECTBY, TOCYAApCTBY, MPHUHSATHIM B CEMbE H OOIIECTBE
TyXOBHO-HPaBCTBEHHBIM M COITOKYJBTYPHBIM IIEHHOCTSIM, K HAIMOHAILHOMY, KYJIBTYpPHOMY H
HCTOPHYECKOMY HacJeHI0, (OpMUpOBaHHUE CTPEMIICHHUS K €r0 COXPAHESHHIO U Pa3BUTHIO;

- popMupoBaHHe y OOYYAIOMIMXCS AKTUBHOM TPaKAAHCKON ITO3WIIMK, OCHOBAaHHOW Ha
TPaJUIMOHHBIX KyJIbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX IIEHHOCTSIX POCCHUICKOTO OOIIECTRA, IS
TIOBBIITIICHUSI CITIOCOOHOCTH OTBETCTBEHHO PEaIM30BBIBATH CBOM KOHCTUTYIIMOHHBIE TIpaBa W
00s13aHHOCTH;

- pa3BUTHE TIPABOBOM M TIOJUTHYECKOH KYyJIbTYphl OOYYArOIIMXCS, pPacHIMpeHUe
KOHCTPYKTHUBHOTO YYaCTHs B PUHATHH PEIICHUA, 3aTParuBaIONIUX UX MPaBa U UHTEPECHI, B TOM
YHUCJIe B Pa3IMYHBIX (hOopMax CaMOOPTaHW3alUH, CAMOYIIPaBJICHUS, OOIIECTBEHHO-3HAYMMOM
TEeSTEHHOCTH;

- popMHUpOBaHNE MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTAaHOBOK JIMYHOCTH,
MO3BOJISIONINX TPOTUBOCTOSITh SKCTPEMHU3MY, KCEHOPOOUHN, TUCKPUMUHAIIUN TI0 COITUATBHBIM,
PENUTHO3HBIM, PacoBBIM, HaIMOHATBHBIM MpU3HAaKaM, MEXITHUICCKOM u
MEXKOH(ECCHOHATBLHON HETEPIIUMOCTH, IPYTUM HETATUBHBIM COIIMAIBHBIM SIBIICHUSM.

IyxosHo-HpascmeenHoe 60CnumaHue:

- BOCIIUTAaHUE YyBCTBA JOCTOMHCTBA, YECTH U YECTHOCTH, COBECTIIMBOCTH, YBAXKEHUS K
POJIUTENISIM, YUUTEIISIM, JIFOJISIM CTapIIEro MOKOJICHHUS;

- popMHUpOBAHUE TIPUHIIMIIOB KOJJIEKTUBU3MA M COJIMJIAPHOCTU, JyXa MUJIOCEPAUS U
COCTpaJiaHusl, MPUBBIYKU 3a00TUTHCS O JIIOASMX, HAXOISAIIUXCS B TPYTHOM JKU3HEHHOM CUTYaIUH;

- hopMHUpOBAHUE COMMITAPHOCTH U YyBCTBA COIUATBLHON OTBETCTBEHHOCTH IO OTHOIIIEHUIO
K JIIOOSM C OTPAaHWYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBS, TPEOIOJEHHUE TCUXOJOTHYECKHIX
0apbepOoB MO OTHOIICHUIO K JIFOASM C OTPAHUYCHHBIMU BO3MOYXHOCTSIMHU;

- opMHUpOBaHKE SMOIMOHATEHO HACHIIIICHHOTO W JTyXOBHO BO3BBIIICHHOTO OTHOIICHHUS K
MUY, CIOCOOHOCTH ¥ YMCHHS TIepeIaBaTh APYTUM CBOM 3CTETHUECKUH OTIBIT.

Kynvsmypno-npoceemumenscrkoe socnumanue:

- opMHUpOBaHNE YBAXKCHUS K KYJIBTYPHBIM IIEHHOCTSIM POAHOTO TOpoja, Kpasi, CTPaHbI,

- popMHUpOBAHUE ICTETUUECKON KapTUHBI MUPA;

- OBBINIIEHUE TI03HABATEILHON AaKTUBHOCTH O0YYAIOIITMXCS.

Hayuno-obpazosamenvroe 6ocnumanue:

- opMupOBaHUE y 00YUAIOIIUXCS HAYYHOTO MUPOBO33PEHUS;

- popMHUpOBaHNE YMEHUS TIOJTy4aTh 3HAHUS;

- popMHUpOBaHME HABBHIKOB aHalM3a W CHHTe3a uWH(OpManuu, B TOM YHCIEC B
npodeccuoHabHOM 00JIacTH.



BHocuMble n3MeHeHHsl U YTBePKIeHUS HA HOBBI y4eOHbIH roj
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1 3.1 |16.04.2024 | CtpykTypy AMCIMILIUHBI H.A. C.O.
YUTAaTh B HOBOW pepakuuu | Yuuuposa l'annonenko
(cMm. HIKE)
2
3
3.1. CTpykTypa QM CUMILINHBI
J71st ouHOM popMBI OOyUeHUS
Bun yuebnoit paboTbl Bceero | Bcero Cemectp(bl)
3E 4acoB 4 5)
OBILAS TPYJIOEMKOCTH JUCHUTUTAHBI 9 324 4 5
KOHTAKTHA S PABOTA* 170 80 90
AYJIUTOPHAS PABOTA 140 66 74
Jlexmm 68 34 34
[IpakTueckue (CEeMUHAPCKUE) 3aHATUS 40 16 24
JlaGopatopHbie paboOThI 32 16 16
CAMOCTOSITEJIbHAS PABOTA 112 42 70
OBYYAIOIIEOCS
[IpopaboTtka yueOHOTO MaTepuana 12 5 7
KypcoBoit mpoekt
Kypcosas padota
[TonroToBka K MPOMEXKYTOUYHOH aTTECTAIIH 72 36 36
[IpoMexyTOUHas aTTeCTaIHS: 3 3




BHocuMmble n3MeHeHHMsl U YTBEPKIeHHUS HA HOBBI y4eOHbIH roj
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14.05.02 «ATOMHBIE
CTaHIMU: IPOEKTUPOBAHHUE,
AKCIUTyaTalus U
VHKAHUPHUHI (Bce

CIICIIATU3AIIIH )




Ipunooicenue k paboueti npoepamme
OUCYUNTUHDL

MUHUCTEPCTBO HAVKH U BBICILIETO OBPA3OBAHUSA POCCUIICKOM ®EJIEPALIUN

denepanbHoOe rocy1apcTBeHHOE 0I0/IZKeTHOE 00pa3oBaTesIbHOe
yupeskIeHue BbICIIEro 06pa3oBaHus

K3y «KA3AHCKHH I'OCYJAPCTBEHHbBIN SHEPTETUYECKH YHUBEPCUTET»
(PI'BOY BO «KI'DY»)

OHNEHOYHBIE MATEPHAJIBI
o AMCIHUIIJINHE
TexHuueckas TepMOIUHAMUKA

CnenuanbHOCTb: 14.05.02 ATomHBIEC CTaHIIMU: MPOCKTUPOBAHHE, DKCILIyaTalusi U
WHXHHUPUHT

KBamudukanus CIIELIMAIUCT

r. Kazans, 2021



OH@HO‘-IHBIG MaTCpUuaIbl IO AUCHUITIIMHEC «TexHuueckas TCPMOANHAMUKAY - KOMIIJICKT
KOHTPOJIbHO-N3MCPUTCIIbHBIX MATCPHUAJIOB, IMPCAHAZHAYCHHBIX JIA OLICHHMBAHUA PC3YJIbTATOB
O6y‘{€HHH Ha COOTBCTCTBUC HHANKATOPAM NOCTHKCHHUA KOMHGTGHHHH(ﬁ):

OIIK-1 CnocobeH ucIoyib30BaTh 0a30BbIe 3HAHUS €CTECTBEHHOHAYYHBIX JUCIUILIINH B
po(heCCUOHATTLHONW  JIEATEIBPHOCTH, TMPUMEHSATh METOJAbl MAaTEeMaTHYeCKOro aHajm3a W
MOJICIIUPOBAHUS, TEOPETUUECKOTO U SKCTIEPUMEHTAITBHOTO HCCIICIOBAHUS

OreHrBaHWE pPE3yNbTATOB OOYYCHHS MO AUCHUIUIMHE OCYIIECTBISICTCS B paMKax
TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH, MTPOBOAMMOTO TI0 6aribHO-perTuHToBOM cucteme (BPC), n
IPOMEKYTOUYHOU aTTeCTaIIH.

Texymuii KOHTPOJIb yCIIEBAEMOCTH 00ECIIEUnBaeT OLIEHUBAaHWE TIpoIiecca OOYUICHHUS 10
mucruiuinge. [Ipu TekyieM KOHTPOJIe YCIeBaeMOCTH MCIONB3YIOTCS CIEAYIOIINE OIICHOUHBIE
CpEeJICTBA: 3allUTa JIJAOopaTOpHOU paboThI, pemenue 3a1a4, Tect (moodle) , sx3ameH.

[IpomexxyTouHass aTTeCTallUsl WMEET IIEJbI0 OINPEACIUTh YPOBEHb JIOCTIIKEHUS
3alUIAaHUPOBAHHBIX peE3yJbTaTOB 00yueHus 1o auciuimHe 3a 4,5 cemectpsl. PDopma
MIPOMEKYTOUYHOM aTTECTAITUH SK3aMEH.

OreHoUHBIE MaTepHabl BKJIIOYAIOT 3aMaHUS I MPOBEACHHUSI TEKYIIEro KOHTPOJISI
YCIIEBAEMOCTH ¥ TIPOMEKYTOYHOM aTTeCTalluK 00YyJaronuXcs, pa3pab0TaHHBIC B COOTBETCTBUU
¢ paboueii mporpaMMoM JTUCHUTLIUHBI.

1.TexHosrornyeckasi Kapra

Cemectp 4
YpoBeHb OCBOCHUSI TUCITUTIIIMHBI, OAJIITBI
Howmep Hanmeno- Kon
HEYJI0B-HO | YA0B-HO XOpOILIO OTIINYHO
paznena/ Bix CPC BaHUE MHAMKATOpa
TEMBI IUC- OLICHOYHOTO | IOCTH)KEHUS | HE 3aU4TEHO 3a4TEHO
IUTUTAHBI CpEeICTBa |KOMIETEHUUMN HIDKE
HU3KUHI CpEOHUN | BBICOKUU
CpeJIHEro
Texymui KOHTPOJIb YCIIEBAEMOCTH
ITonroroBka,
opopmienue K-1.1
1 3aIuTa JIP o0 P MeHee 3 3-4 4-5 5-6
OIlK-1.12
JIaGoparopHas
pabora Nel
ITogroroBka,
odopmIIeHHE U OIK-1.1
4 3ammra JIP ) MeHee 3 3-4 4-5 5-6
OIIK-1.12
JlaboparopHas
pabota No2
IToxroroska,
odopmienue u OIK-1 1
6 3ammra JIP P MeHee 3 3-4 4-5 5-6
OIIK-1.12
JlaGopatopHas
pabota Ne3




ITogroroBxka,
odopmIIeHHE U 3aIIHTa OIIK-1.1, i i i
JlaGopaTtopHnas pabota P OIIK-1.12 Metee 3 3-4 4-5 5-6
No4
[Toaroroska k
TECTUPOBAHUIO 110 OIIK-1.1, ) i i
pazneny «Bropoii 3aKkoH Teer OIIK-1.12 Metee 3 3-4 4-5 5-6
TEPMOIUHAMUKI
IToaroroBka k
TECTHUPOBAHUIO
OIIK-1.1,
«nddepennumanpabie Tect OIK-1.12 MeHee 3 3-4 4-5 5-6
ypaBHECHUS
TEPMOIMHAMUKI
3amgauu uist
CaMOCTOSITENILHOTO
peuIeHus 1o pasaeiny OIIK-1.1, ) i i
«Tepmoannamuyeckas P3 OIIK-1.12 Menee 3 3-4 4-5 5-6
CHCTEMa U €¢
COCTOSTHUSI»
3amgauu Jis
CaMOCTOSITENILHOTO
pEIICHUS 10 pa3Ieiy MK-1.1
«DHepreTuyecKue P3 (())HK-l 1é MeHee 3 3-4 4-5 5-6
XapaKTePUCTHKU '
TEPMOJUHAMHYECKHUX
CUCTEM
3agaum s
CaMOCTOSITEITEHOTO
pelieHus no pasaeny P3 OIIK-1., MeHee 3 3-4 4-5 5-6
OIlK-1.12
«TepmonnHaMuueckure
MPOLIECCHI U 3aKOHBD)
3agaum s
CaMOCTOSITEITEHOTO
OIlK-1.1,
peuieHus no pasaeny P3 OIK-1.12 MeHee 3 3-4 4-5 5-6
«PeanbHble Ta3bl U
nape
TecTupoBanue MEHee 5 5-6 6-7 bonee 7
Bcero 6annos Menee 35 35-46 46-57 57-60
[IpomexxyTouHas arrectauus
3agaHua OIIK-1.1, i ) i
DK3aMEeH K sisameny | OIMK-1.12 Mmenee 20 20-23 24-27 28 - 40
Bcero 6annoB| Menee 55 55-69 70-84 85-100




Cemectp 5

YpoBeHb OCBOCHUS AUCIUILUIMHBI, 0aJLThI
Howmep Haumeno- Kon
HEYJIOB-HO | yJOB-HO XOpOIIIO OTJINYHO
paznena/ Bz CPC BaHUE WHUKATOpa
TEMBI JIAC- A OLIEHOYHOTO | MOCTHIKEHHS | HE 3aUTEHO 3a4TEHO
HUIIIAHBI CpEICTBA |KOMIICTCHIIUI HIDKe
HU3KUN CpeaHuii BBEICOKHH
CpEIHETO
Tekyunii KOHTPOJIb YCIIEBAEMOCTH
IToaroroska,
odopMIIEHHE U 3aIlIUTa OIIK-1.1, i i 3
2 JlaGopaTtopHnast pabota P OIK-1.12 | M©H© 3 3-4 4-5 4-5
Ne5
IToxroroska,
odopMIIEHHE U 3aIlIUTa OIIK-1.1, i i B
3 JlaGopaTtopHnast pabota P OnK-1.12 | MEHe® 3 3-4 4-5 4-5
Neb
IToaroroBka,
oopmienue u 3ammra OIIK-1.1, i i 3
1 JlaGopaTopHnas pabota 1P OIK-1.12 | MeH© 3 3-4 4-5 4-5
Neo7
IToxroroska,
odopmIIeHHE U 3aIIHuTa OIIK-1.1, i i B
8 JlaGopaTtopHnast pabota P ONK-1.12 | MEHe® 3 3-4 4-5 4-5
Ne§
Bamauu st
CaMOCTOSITEIBHOTO OIIK-1.1,
! pelIeHus o pa3aeny P3 OIK-1.12 | MeHe® 3 3-4 4-5 4-5
«TeueHue razos»
Sagaun I
CaMOCTOSITEILHOIO
3 pEIICHUS 10 pa3Iey P3 OINK-1.1, MmeHee 3 3-4 4-5 45
OIIK-1.12
«OCHOBHBIE TIPOIIECCHI B
KOMITPECCOpax»
Sagaun st
CaMOCTOSITEIBHOTO
pEeIIeHus IO pa3aeny OIK-1.1
4 «IImKBI IBUTaTENEN P3 OLK-1.12 | MeHee 3 3-4 4-5 4-5
BHYTPEHHETO CTOpaHUS
Y Ta30TypOMHHBIX
YCTAHOBOK»
3amaun A
CaMOCTOSITEILHOIO
pelieHus 1o pas3aeny OIIK-1.1, i i B
5 LK P3 OIK-1.12 | MeHee 3 3-4 4-5 4-5
napoTypOMHHBIX
YCTaHOBOK»




3amaun A
CaMOCTOSITEILHOIO
7 peIIeHus 1o pas3aeny P3 OIIK-1.1, MeHee 3 3-4 4-5 4-5
OIlK-1.12
«1UKIIBI XOJIOAUIBHBIX
YCTaHOBOK»
IloaroroBka OIIK-1.1, i i B
2 TECTUPOBAHUIO Teer OIIK-1.12 Menee 3 3-4 4-5 4-5
IloaroroBka K OIIK-1.1, i i
6,8 TeCTHPOBAHHO Tect OITK-1.12 Menee 5 3-6 6-7 Bosee 7
Bcero Oamos Memnee 35 35-46 46-57 57-60
[IpomexxkyTouHas arrectauus
3apaHua OIIK-1.1, i i )
2 DK3aMeH K SK3aMeHY OIK-1.12 menee 20 20-23 24-27 28 -40
Bcero 6oaiutos| Menee 55 55-69 70-84 85-100

2. IlepeyeHb OLIEHOYHBIX CPEICTB
KpaTkas xapakTepucTuka OLEHOYHBIX CPEACTB, UCIIOJIb3YyEMBbIX MPU TEKYIIEM KOHTPOJIE
YCIIEBAEMOCTH U MMPOMEXKYTOUHOM aTTECTAIMU 00YYaIOMEerocs mo JUCIUTIINHE:

HaumenoBanue
OLCHOYHOI' O KpaTKafl XapaKTECPUCTHKA OLICHOYHOI'0 CPEACTBA OHGHOLIHBIG MaTcpHraJIbl
CpeJICTBa
Ha6opaTopHa;1 pa60Ta BBITIOJIHACTCA COrjiaCHoO
MeTtoan4eckuM yKa3aHUsIM O BBITIOJIHEHUH JIA0OpaTOPHOU
3aHlI/ITa 5 pa6OTLI, BBIIIaHHEIM MMpernoaaBarcJiIcM Ha 3aHATHHU. OtueTt 3a1aHus KJ'Ia60paTOpHBIM
1a00paTOpHOM paboTeI|o mabopaTopHOi paboTe O(GOPMIISETCS MHIMBHIYAILHO pabotan
(-HP) KaXIbIM CTYACHTOM, BBITTIOJTHUBIIINM HCO6XOIII/IMLIC

OKCIICPUMCHTHI. OTtuer JOJDKCH COJACPIKATh BCC ITYHKTEHI
NPEACTABJICHHBLIC B METOIMYCCKOM VKA3adHUU

Ha0op 33724 10 KKIOMY
Pemenue 3anau (P3) |pemienue 3agay o MOAYIIO 110 BApHAHTAM MOZYJIIO C Pa3IUYHBbIMU
Ha4dyaJIbHbIMHU JaHHBIMH

tecT u3 200 Bommpocos

Tect (Moodle) (Tect) [rect u3 200 BOompocoB pa3IuvHOM CIIOKHOCTH .
Pa3IUYHON CIIOKHOCTH

YcrHbIi onpoc.
Dk3ameH (D) DK3aMeH MPOBOJAMUTCS 110 TEOPETHIECKOMY MaTeprany 4 u 5
CEeMECTPOB

DK3aMeHalMOHHbIE
OouieTsl

3. OnleHOYHbIE MaTEePHAJIbI TEKYIET0 KOHTPOJISI yCIIeBAeMOCTH 00yYa0IuXCst

HaumenoBanue |3ammra 1abopaTopHOil pabOTHI
OLIEHOYHOI'0

cpeacTBa Pewrenne 3amau

Tect




[IpencraBnenue u
coJiepKaHue
OIIEHOYHBIX
MaTepuaioB

[IpuMepHBIe KOHTPOJIBHBIE BOIPOCHI K J1a00paTopHO# padore:

1. ITosicHuTe cxeMy yCcTaHOBKHU, Ha3BaHUE U Ha3HAUECHUE Y3JIOB.

2. Ilogymaiite, Kakiie 3aMepsbl AeNaloTcs B SKciepuMeHTax. Kakue BelMIMHbI BBIYMCIISIOTCS.

3. O0BsICHUTE, UTO O3HAYAET TEPMUH KHECKUMAEMAs! KHUIKOCTH.

4. O0BsicHUTE, YTO 03HAYAET TEPMHH «HEBSI3Kas )KUIAKOCTHY.

5. 3anuumte uHTErpan bepHynnu s HeBsI3KOH kuaKocTH. KakoBbI yCI0BUS €r0 IPUMEHUMOCTH.
6. JlaliTe onpeneneHue IMHAN TOKA, TPYOKH TOKA.

7. [Ipoananm3upyiTe, Kak MPOSIBIISAET ceOs BAZKOCTH BO3AyXa, TEKYIIETO B TPyOe.

8. O0BsicCHUTE MPUYMHBI IAJICHHUS AABJICHUS Ha MITMHIPUICCKAX U KOHUYECKUX YIaCTKaX TPYyOBI.
9. Ha3zoBuTE BO3MOXKHBIC IPHYMHBI HEMOHOTOHHOCTH KPHBOIA p(X).

10. OuenuTte pacxos B OJHOM U3 PEKUMOB B KI/MHH.

11. Beruncnure, Kak U3MEHHUTCS] CPEAHAS CKOPOCTh IOTOKA B TPYOE, €ClIU €€ IUaMEeTp. YBEITHIUTh
(ymenbmmTh) B 2 — 3 pasa.

12. [lomymaiite, CyIIECTBYET JIH TIPSIMAst CBSI3b MEKITy MacCCOBBIM M OOBEMHBIM PACXOIaML.

13. [lepeuncnute, B3aUMOIIPEBPAIICHHE KAaKUX BUIOB DHEPIHMH YUUTHIBAeT ypaBHeHHe BepHymm

JUI1 HECOKMMAEMOM JKUIKOCTH.

[IpumepHsbie 3amayu:

1. Mo TpybonpoBoay anameTpom 270x10 mMm nepeKaymBaeTca BoAa C pacxogom 150 m>
/4yac. OnpeaennTb CKOPOCTb BOAbI B TPY6E U PEKUM € ABUKEHUA.
2. beH3on ¢ pacxogom 200 T/4yac n cpeaHeit Temnepatype 40°C nocTynaeT B TPYHOHbIN Ny4OK

OZLHOXOZL0BOFO KOXyXOTpyb4yaToro TennoobmMeHHMUKa, coctoswero u3 717 Tpyb pmametrpom
dx6=20x2 mm. OnpegennTtb cKopocTb 6eH301a B TPyOax TPYOHOTo NyyKa U PeXUM ero ABUNKeHUA
B HUX.

3. Ha TpybonpoBoae nmeetcsa nepexod ¢ guameTpa 50 mm Ha anametp 100 mm (anameTpbl
BHyTpeHHue). Mo TpybonpoBoay ABUKETCs BoAa, MMetowaa Temnepatypy 20°C. EE ckopocTb B
y3Kom ceuyeHnun 1,5 m/c.

Onpegenntb: 1. 06bEMHbIN U MAacCOBbIN pacxogbl BOAbI;

2. CKOpPOCTb BOAbI B LULMPOKOM CEYEHUU;

3. peXumbl TEYEHUA B Y3KOM U LUMPOKOM CEYEHMUAX.

4, A30T c pacxogom 6400 m>/uac (Mpn H.y.) Nnopaérca B TPybHbIA MYy4YOK OL4HOXOL0BOrO
KOXyXoTpybuaToro TennoobmeHHMKa. ABContoTHoe AaseHue rasa 3 klc/cm® . TemnepaTypa Ha
Bxoge B TpybHbIi nyyok 120°C, Ha Bbixoge 30°C. Yucno Tpyb B annapate 379 wT., Ux gnamertp
16x1.5 mm. OnpegennTb: 1. CKOPOCTb a30Ta Ha BXoA4e B TPYOHbIN NYy4OK M Ha BbIXOAE U3 Hero; 2.
peXMM ABUKEHMA a30Ta HA BXOZE M Ha BbIXxoge.

5. Tpyba gmuametpom 200x10 mm nepexoaut B Tpyby amametrpom 50x5 mm, nocne yero
nogHMMaeTca BBepx Ha 20 M. B HUXKHEM 1 BEpXHEM ceveHUsX TPyObl YCTaHOB/IEHbI MAaHOMETPbI.
HUXHUI1 MaHOMETP MoKasbiBaeT AasieHune p;=5 Klc/cm2 . Mo TpybonposBody nepexkaymBaercs
BOoAa C pacxogom 55 m/yac u Temnepatypon 40°C. Onpepenntb MOKa3aHMA BEpPXHEro
MaHoMeTpa. Hannumnem cmn BA3KOCTM nNpeHebpeub.

6. Mo Tpybonposogy annHoh 15 Km n anametpom 100x5 mm nepekaumsaeTtcs H6eH30 C
pacxogom 10 T/yac npu cpeaHeir Temnepatype 20°C. CreHKku Tpybonposoaa rnagkue.
MaHoMeTp, YCTaHOBNEHHbIN B Hayane, MOKa3blBaeT AaBneHue 5 at. Onpepenwtb NoKasaHue
MaHOMeTpa, YCTAaHOB/IEHHOIO B KOHLe Tpybonposoaa.

ITpumepbl TECTOBBIX 3aJIaHUM:
1. K TepMOAMHAMUYECKIM XapaKTEPUCTUKAM COCTOSIHUS UACATHLHOIO T'a3a OTHOCATCS
] o0beM, TaBJICHHUE U MOJISIpHAs Macca
0 nasieHue U Macca
[J TemmepaTypa, 00beM, naBicHHE
[J TemmepaTypa, 00beM, Macca
2. ITITOTHOCTB - 3TO OTHOIIICHHE




MAaccChl K 00beMy

o0BemMa Kk Macce

JABJICHUS K TEMIIepaType

TEMIIEPaTyphl K Macce

3. VpaBHEHUE COCTOSIHUS LIS UICATEHOTO Ta3a 3aliChIBACTCS B BUJIC

([
O
([
0

4. CumBon R BypaBHeHuu coctostHus PV = RT wuneanbHbIX ra3oB 03Ha4aeT

JIaBIICHHE
TEMIIEPaTypy
00BeM
YAETBHBIA 00bEM
YHHBEPCAJIBHYIO Ta30BYIO MOCTOSHHYIO
yIEIbHYIO T'a30BYIO TIOCTOSIHHYO
5. TemmoeMKOCTh, OTHECEHHAS K €IMHHUIIE 0ObEMA BEIIECTBA
] mombHas
] o6bemHas
[ wu3obapHas
L] wu3oxopHas
6. ®opmyna Maifepa 3anuchIBaeTCS B BUJIE

O ¢, —¢,=R
O

OooooOod

<

¢, —C =R

7. BHYTpEHHSS1 DHEPTUSI MOHETBI YBEJIIMUNBAETCS, €CIIHU €€
[ Harperhb
(] 3acraBuTh ABUraThCs Ha OOJBILIEH CKOPOCTHIO
[l omycTUTh K MOBEPXHOCTH 3eMIIU
[l omycTuTh B BOLy TOif e TeMIIepaTyphl
8. ¥ nenbHblit 06beM KucIopoa npu aasinennu 4 MIla u temmneparype 300°C pasen

O 00372 M°/kr
O
O 0,0195m° /kr

O 0,0006M° /kr
9. Iporecc, s KOTOPOro MEpBbIi 3akoH TepmoauHamukn umeet Bua: dU = pdV +38Q,

0,0011 M°/kr

Ha3bIBAOT

(|
([l
([
O

aanabaTHBIM
n300apHBIM
HU30TEPMHYECKUM
M30XOPHBIM

10. Ha pucynke nzo0paxxeH




M30XOPHBIN mporecc
n300apHBIN TpoIIece
HM30TEPMUYECKUI IIPOLIECC
ananabaTHBIN TpoIecc

ooono

Kpurepuu onenku
U IIKaJIa
OLICHUBAHHUS

B Oasutax

3amuTa 1a00paTOpHOM PabOTHI 10 cyMMe 0asioB BBICOKHIA ypoBeHb 16-20 6asios,
cpenuuit yposeHb 12-16 6amnos, Huxe cpennero 8-12 6anna, HU3KUN — MeHee 8 6aioB

Pemenue 3agad mo cymme 0anioB BEICOKUH ypoBeHb 15-20 6anioB, cpelHUi ypPOBEHb
10-156amnn0B, Hike cpeanero 5-10 6anna, HU3KUI — MeHee 5 6amIoB

Tect no cymme 6aiioB BeICOKUE ypoBeHb 15-20 Oamos, cpeauuii yposens 10-156am10B,
HUxke cpeanero 5-10 Ganna, HU3KUN — MeHee S5 0aioB

4. OneHOYHbIE MATEPHAJIBI IPOMEKYTOYHOM aTTeCTAIUN

HaunmenoBanue
OLICHOYHOI'0
cpeacrsa

DK3amMeH

[IpencraBnenue u
CoJIepKaHue
OILICHOYHBIX
MaTepuaioB

KA3AHCKHNM IT'OCYJJAPCTBEHHBIM DHEPTETUYECKNN YHUBEPCUTET
WNHCTUTYT TETI09HEPTeTUKH
Kadenpa TOT
Juctunnmna «TexHuueckas TepMOAMHAMUKAY

buner Ne 1
1.I1epBblit 3aKOH TEPMOJAMHAMUKH.
2.OHTponus
3. 3amaya.
Yr1Bepxaaro:
3aB.kadenpoit TOT

« »

A.B. JImutpuen
202 T

KA3AHCKUI IT'OCYJIAPCTBEHHBIN SHEPTETUYECKU YHUBEPCUTET
HNHCTUTYT TENI03HEPTETUKH
Kadenpa TOT
Hucuunnuna «TexHuueckas TepMOJIUHAMUKAY)




buner Ne 2

1.ITonuTponHEIH poruecc.

2. YpaBHEHHE COCTOSIHUSI PEAIbHOTO Ta3a.

3. 3agaua.

Y1Bepxaaro:

3aB.kadeapoit TOT A.B. JImutpuen
« » 202 r.

KA3AHCKUI FOCVI[APCTBEHHBIﬁ SHEPTETUYECKUU YHUBEPCUTET
HNHCTUTYT TENIO03HEPTETUKH
Kadenpa TOT
Hucuunnmna «Texauueckas TepMOIUHAMUKAY)

bumer Ne 4
1.AnmabaTHBIN mporiecc.
2.Ts nuarpamma.
3. 3agaua.
YT1Bepxkaaro:
3aB.xadenpoit TOT A.B. JImutpuen
« » 202 r.

KA3AHCKUI IT'OCYJAPCTBEHHbBIN SHEPTETUYECKUI YHUBEPCUTET
I/IHCTI/ITYT TCIIIOOHCPICTUKHU
Kadenpa TOT
I[I/ICI_II/IHJ'II/IHa «TexHuueckas TCPMOAUHAMUKAY

buner Ne 7
1.9HuTponus.
2.1luxn PenkuHa.
3. 3agaua.
Yr1Bepxaaro:
3aB.kadenpoit TOT A.B. JImutpues
« » 202 r.

KA3AHCKUI T'OCYJAPCTBEHHbBIN SHEPTETUYECKUI YHUBEPCUTET
I/IHCTI/ITYT TCHHOBHepI‘CTI/IKI/I
Kadenpa TOT
I[I/ICI_II/IHJ'II/IHa ((TeXHI/IquKaSI T epMOI[I/IHaMI/IKa»

buner Ne 9
1.[IpoccenupoBaHue.
2.1Tuxn Tpunkiepa.
3. 3agauva.
Yr1Bepxaaro:
3aB.xadenpoit TOT A.B. JImutpues
« » 202 r.

Kpurepuu onieHkn
U IIKaja
OLICHUBAHHUS

B Oasuiax

CyMMa TeKyIero KOHTpOJISl ¥ MPOMEKYTOYHOU aTrTecTanuu 55-69 6aninoB —
yaoBieTBoputenbHO, 70-84 6amna — xopoio, 85-100 6an10B — OTIIMYHO
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