banakoBckuii HH)XEHEPHO-TEXHOJIOTUYECKUN HHCTUTYT — uinai denepaabHOro
roCyJIapCTBEHHOTO aBTOHOMHOI'0 00Pa30BaTeJIbHOTO YUPEKIEHUS BBICIIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENBCKUM AEPHbIA YHUBEPCUTET « MU DI»

DaKyJIbTET aTOMHOW YHEPTETUKHU U TEXHOJIOTUHI
Kadenpa «ATomHas sHEpreTHKA»

PABOYAS ITPOI'PAMMA
10 IUCIUITINHE « TexXHuyeckass TepMOAUHAMUKAY
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«[IpoMbITIIIEHHAS TETTIOIHEPTETUKA

Kpaiunduxanus BoIYCKHUKA
bakanasp

dopma 00ydeHuUs1
3ao4Has

bamakoBo



He.]'ll) OCBOCHUA ITUCHUIIJIMHBI

[lenbto npenoaaBaHus JUCLUIUIMHEL SBJISAETCS NOIY4YEeHUE 3HaHUM, HEOOXOAUMBIX JUIsl IJI0JOTBOPHOM
TBOpPYECKOH nesTenbHOCTH OakanaBpa. JucnuninuHa «TexHudyeckas TepMOJMHAMHMKa» (GOPMHUPYIOT TEXHO-
JOrMYECKOE€ MHPOBO33peHHE OakajaaBpoB Ui MX IPOU3BOACTBEHHO-TEXHOJOTHUECKOM M HPOEKTHO-
KOHCTPYKTOPCKOM ITpOo(heCCUOHAIbHON AEATEIbHOCTH.

JucuumumHa u3y4aeTcsi B COOTBETCTBUU C MPO(ECCHOHATBHBIMU CTaHAAPTAMHU:

- 24.083 CnenuaiucT-TeriodHepreTHK aTOMHOM CTaHIINN;

- 24.009 «Criequanuct Mo yrnpaBJICHUIO MPOEKTaMU M MPOTpaMMaMH B 00JIaCTH MPOU3BOJCTBA HJICK-
TPOIHEPTUU aTOMHBIMH IEKTPOCTAHLIUSAMHU.

MecTto qucuumiuHbl B ctpykrype OOII BO
N3zyuenne kypca «TexHudeckass TEpMOJMHAMUKA» CBSI3aHO C HEOOXOAMMOCTHIO 3HaHUI OCHOB Mare-
MaTukH (o0t Kypc), ¢uszuku (obmias), XxumMuu (o011as), MMPOKOE HCIIOIh30BaHUE, KOTOPBIX HE TOJBKO
JaéT BO3MOXKHOCTh Han0boJiee TOYHO BBIPA3UTh TEOPETUUCCKHE 3aKOHOMEPHOCTH, HO U SIBIISICTCS HEOOX 01~
MBIM HHCTPYMEHTOM HUX YCTaHOBJICHUSI.
I[J'IH OCBOCHHUA NHUCIUITIHNHBI «Texandueckas TEPpMOJUHAMHKaA» HeO6XOZ[I/IMLI 3HAHUEC, YMEHHUE U BJIaJCHUE Ma-
TEPHUAIIOM TI0 MPEIIIECTBYIOIINM: MaTeMaTHKa; (DU3HUKA; XML,
[Tpr ocBoeHWW MAaHHOW TUCIUIUIMHBI CTYICHT CMOXET YaCTHYHO MPOJEMOHCTPUPOBATH TPYIOBBIC
GyHKIMY:
- A/01.6 TexHuueckas MOIICPIKKA IKCILTyaTallud 00OPYIOBAHUS, TEXHOJIOTUICCKUX CHCTEM, TPyDO-
poBo0B ropsiue Boasl U napa (I1C 24.083);
- A/02.6 AHanu3 TEXHUYECKOTO COCTOSHHS TEIJIOMEXaHUYECKOTO 00OpYIOBaHUS, TEXHOJIOTHUECKUX
cuctem u Tpyoorposojos (I1C 24.083);
- A/02.6 Opranuzanus paboT mo HarpasieHuto aestenbHocT npoekTa (I1C 24.009).

Komnerenuuu od0ydarwuierocsi, popmupyembie B pe3yJibTaTe OCBOCHUSI TUCIH-
IJINHBI

B nporecce ocBoeHMs TaHHOM JTUCIUTIIUHBI Y CTYIEHTa (GOPMUPYIOTCS CIICTYIONTHE KOMIIETEHIIUHN
npodeccuoHanbHbIE

3amauun mpodeccuo-
HAJIBHOW JI€SITENBHO-

ctu (3I1)

OO0BexT 1 001aCTh 3HAHUI

Ko u HaumMeHoBaHue
KOMIIETEHIIUU

Nuaukatopbl JOCTUKEHUS
KOMIIETEHIINU

Cb6op u aHanmu3 WH-
(hopMaImoOHHbBIX
XOJHBIX JAHHBIX IS
MIPOCKTUPOBAHUS

uc-

TemnoBele U aTOMHBIE
ANEKTPUUYCCKUE CTAHIIHH,
peakTopbl W TMaporeHe-
paropsl aTOMHBIX DJIEK-
TPOCTaHIUI, a Takxke
Apyroe TerIOMeXaHuve-
ckoe 00opyJoBaHUE CO-
IJIACHO TIPO(ECCHOHAITB-
HOI JeSITeNIbHOCTH;
HOpPMATUBHO- TCXHUYC-
CKas JOKyMEHTalus |
CHUCTEMBI  CTaHJapTH3a-
IUU; CUCTEMBI JHATHO-
CTUKHM W aBTOMAaTU3UPO-
BaHHOTO yIpaBJICHUS
TECXHOJIOTUYCCKNMU

IIK-1 cnocoben ywact-
BOBaTh B cOope M aHa-
JU3€ UCXOAHBIX JaHHBIX
JUIsT  TPOEKTUPOBAHUS
HPHEProoOBEKTOB M UX
AIIEMEHTOB B COOTBET-
CTBUM C HOPMaTHUBHOMN
JIOKYMEHTaluen

3-I1K-1 3HaTh: JOKYMEHTHI U
CTaH/IapThl OpPraHU3aINH B
00J1aCTH IPOEKTHOM Jesi-
TEJBHOCTH; TIPUHIIHITHI pa-
OO0TBI 3KCILITyaTHPYEMOTO
o0opyznoBaHus, Tpydoonpo-
BOJIOB U TEXHOJIOTHYECKUX
CUCTEM TYpOMHHOTO OT/ie-
JIeHUA

V-TIK-1 Ywmets: pabotaTh ¢
UH(POPMALMOHHBIM npo-
CTPaHCTBOM Ha  CepBepe
(BeO-cepBepe) OpraHU3aIH
JUIsT  XpaHeHus, oOMeHa U
COBMECTHOTO  MCIOJIb30Ba-
HUsl MTHPOPMAIUH 110 MPOEK-




mnpoieccaMu B TEIUIO-
SHEPreTUKe

Ty

B-IIK-1 Bnaners:
METOJIMKAMU COCTaBIICHUS
JOKYMEHTAIIUH C OTIHCAaHHEM
o0bema paboT 1o HampaBJIe-
HUIO MIPOEKTA; METOIaMHU
KOHTPOJISI KJIFOUEBBIX MTOKa-
3areneit 3ppexTuBHOCTH U
KauyecTBa 110 HalpaBJICHUIO
IPOEKTA.

[IpoBenenue  rtemio-
TEXHUYECKHUX pacye-
TOB  00OpymOBaHUS
COIVIACHO  THIIOBBIM
METOJIMKAM

TennoBble W aTOMHBIE
3NEKTPUYECKUE CTAHLIUH,
peaKkTopsl U MaporeHe-
paTopbl aTOMHBIX 3JIEK-
TPOCTAaHLIMM, a TaKKe
JIpYyroe TerioMeXaHu4de-
CKOe 00OpyIOBaHHE CO-
[JIACHO TMPOQEeCcCCHOHANb-
HOH JEeSATEIbHOCTH;
HOPMAaTHUBHO- TEXHHUYE-
CKas JIOKYMEHTalMs |
CHUCTEMBI  CTaHJapTH3a-
LU, CHUCTEMbl JUArHo-
CTUKM M aBTOMAaTH3UPO-

[IK-5 Cnocoben mpo-
BOJUTh TEIJIOTEXHUYE-
CKHE, THIPaBINYECKHUE,
POYHOCTHBIC PACYETHI
II0 THUIIOBBIM METOAU-
Kam

3-I1K-5 3nate: TpeboBaHus
HOPMAaTUBHBIX ITPABOBBIX
aKTOB, HOPMAaTHUBHO-
TEXHUYECKUX U METO/AuYe-
CKHX JIOKYMEHTOB JIS ITPO-
BEJICHUS TUIIOBBIX PACYETOB
V-IIK-5 YMeTh: BBITIOTHATH
pacueTsl 10 TUIIOBBIM METO-
JTUKaM

B-I1IK-5 Binaners:
nH(pOpMaMOHHO-
KOMMYHHKAITUOHHBIMH TEX-
HOJIOTUSIMHU, B TOM YHCIIE
CHEIUATA3UPOBAHHBIM TTPO-

BAaHHOI'O
TEXHOJOITMYCCKUMH

SHEPreTUKe

YIIpaBJICHUA

mnpooeccaMu B TCILIO-

rpaMMHBIM obecrneyeHuEM
JJI1 ITPOBEACHU paCyCTOB

Sajla‘m BOCIIUTAHUS, P€AIN3YEMBIC B PaMKaX 0CBOCHUA ITUCHUIIINHBI
B nmponecce 0OCBOCHUs JaHHON JTUCUMIIMHEI pPCaIM3yIOTCA CICAYIOMNE 3a/la4i BOCIIMTaHUA:

HaJbHO€ BOCIIN-
TaHHUE

BETCTBCHHOCTH 32
po¢eCCuOHATBHBIN
BBIOOD, TIpoheccuo-
HAJILHOE Pa3BUTHE U

Hanpasnenue/ | Coznanme yciaosuii, | Ucnosib3oBanne Bocnura- | BoBieuenune B pasHomia-

neJau o0ecrne4nBarOIINX TeJILHOI0 MOTEHIHAIA | HOBYI0 BHey4YeOHYH0 Jesl-
Y4eOHBIX JMCHHUIIIMH TeJIbHOCTH

IIpogeccuo- - popmupoBanue or- | Mcnonb3oBanue Bocnuta-  |1.Opranusaius Hay4HoO-

TEJBHOI0 MOTEHLIMANA JJUC-
LUIUIMH podeccnoHanbHO-
ro MOy /Ui (opMHUpPOBa-
HHUA 'y CTYACHTOB OTBECT-

NPaKTUYECKUX KOH(pepeHIuil,
KpPYIJIBIX CTOJIOB, BCTPEY C
BEYIIUMH CIIELIUAINCTAMHU
MPEAIPUATHI IKOHOMHYECKO-

HaJbHOE€ BOCIIN-
TaHHUE

HUE TPOodecCHoHATh-
HOM OTBETCTBEHHOCTH

npodeccuoHaIbHbIE CTBEHHOCTH 3a CBOE IIPO- ro CEKTOpa ropoja 1o BOIpo-

pewenus (B18) (beccuoHaIbHOE PA3BUTHE  |CaM TEXHOJIOTHYECKOTO JIH-
MOCPEJICTBOM BbIOOpa cTy-  |nepctBa Poccun.
NEeHTaMH UHIUBUAYAIbHBIX |2. YYacTue B OJArOTOBKE
00pa3oBaTeNbHBIX TPACKTO- |IyOIMKALUN B BBICOKOPEH-
puii, OpraHu3aluy CUCTEMbI |TUHTOBBIX PeleH3HUPYEMbIX
OOILEHUSI MEXKYy BCEMU HAYUYHbBIX M3/IaHHSIX
y4acTHUKaMH 00pa3oBa-
TEJNBHOIO IIPOLECCA, B TOM
YHClIe C UCTIOIb30BaHUEM
HOBBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHH.

IIpogeccuno- _ dhopMupoBa- 1. Ucnonp3oBanue ais 1. Opranusanus U Ipo-

(hopMHUpOBaHHS YyBCTBA
JIMYHOM OTBETCTBEHHOCTH B

BEJICHHUE dKCKYPCHI, HAY4HO-
MPaKTUYECKNX  KOH(]epeH-




B 00nacTu wuccueno-
BaHUs, MPOCKTHUPOBA-
HUS, KOHCTPYHpOBa-
HUS W OKCIUTyaTaluu
TEIJIOTEXHUYECKOTO
u(ImI)  JIEKTPOTEeX-
HUYeCcKoro obopyno-
Banus (B28)

00J1aCTH UCCIACIOBAHHUS,
MIPOEKTUPOBAHMSI, KOHCTPY-
WMPOBAHUSA U IKCIUTyaTalluu
TEIJIOTEXHUYECKOTO M(JTHIT)
ANEKTPOTEXHUYECKOTO 000-
PYZIOBaHMS BOCIUTATEIBHO-
ro noTeHuuania 010ka mpo-
(heccCHOHATBHBIX TUCITHU-
winH: [IpoekTupoBanue u
ONTUMU3ALNS YCTAHOBOK IO
CHA0KEHUIO YHEPTOHOCHUTE-
asimu/ TIpoekTupoBanue cu-
CTEM 3JIEKTPOCHAOKEHUS
MIPOMBIIIIJICHHBIX TPEATIPUSI-
tuii/[IpoekTupoBanue cu-
CTEeM DJICKTPOCHAOKEHUS
TOPO/JIOB;

AJdroputMu3anus U Moje-
JTUPOBaHUE B TEIJIODHEPTe-
THUKE U TCIUIOTEXHOJIOTUH/
MaremaTrnueckue MOJEIn
(U3NIECKUX MPOLIECCOB B
3JIEKTPOTEXHUKE U DIIEKTPO-
SHEPTEeTHUKE;

OO6cnenoBanue U UCHbITa-
HUE TEIJIOIHEPTETUIECKOTO
000pyI0BaHUS IPOMBIIII-
JICHHBIX Tipeanpustuii/ Pe-
JeNHas 3allATa U aBTOMa-
TH3AIUS DJIEKTPOIHEPTETH-
YECKUX CHUCTEM.
DneKTpuuecKue CTaHINH U
MOJICTAHINH;
DNEKTPOIHEPTrEeTUYECKUE
CUCTEMBI U CETH;
DnexTpocHabxenue; OcHo-
BBI IIPOEKTUPOBAHUS HJIEK-
TPOOGOPYIOBaHUS; DIIEK-
TpOMEXaHUUYECKUe Tepe-
XOJIHBIE TIPOLIECCHI B JIEK-
TPOIHEPTETUIECKUX CUCTE-
Max.

2. Pa3BuTHE HaBBIKOB TBOP-
YECKOTO MBITIICHUS TTyTeM
COJICHCTBUS U MOICPKKU
y4acTHs CTYJICHTOB B Hay4-
HO-TIPAKTUYECKUX MEPO-
MPUATHIX BHYTPUBY30BCKO-
IO PETUOHAILHOTO U/UITU
BCEPOCCUMCKOIO YPOBHS IO
31EKTPO- U(WIJIH) TEII0-
SHEPTETHKE.

nuid, (GOpyMOB, KPYTIBIX
CTOJIOB, BEOMHAPOB IO BO-
nmpocaMm TpodecCHoHATbHON
JeSITeITbHOCTH

2. VYyacTtue B CTyaeHdYe-
CKHX OJIMMITHAJIaX U KOHKYp-
caX HAYYHBIX IIPOCKTOB,

TBOPYECKUX MEPONPUSITUSIX,
KOHKypcax mpodeccrHoHa b-
HOT'O MacTepCTBa, B TOM YHC-

e o CTaHIapTam
WorldSkills.
3. VYyactue B IOATOTOB-

Ke MyONuKaluuil B MEpUOAU-
YECKUX HAYYHBIX U3JIAHUSIX;
4, Yyactne B JeATEINIb-
HOCTH CTYACHYECKOTO Hayu-
HOTO0 001IecTBa




CtpykTypa u coaepkaHue y4eOHOM TUCIUTIIHHBI
JlMcuuIuiiHa IpenojgaeTcs cTyaeHTaM B 4-oM 1 5-oM cemecTpax. OO0mas Tpya0eMKOCTh TUCIIUILIH-
HBI COCTaBJIIET 8 3a4eTHRIX eauHuIl, 288ak. Jaca.

Kanenaapublid miian
(4-1i cemectp)

Ne | Ne HaumenoBanue pazaena | Buabl yueOHOM neATEIbHOCTH ATTecTanusa Makcu
P (TemMbl) TUCHMILITHHBI (B yacax) pasjaena MaJIb-
a e (¢popma¥) HbI
3 M o @ 0as11

2 =

) | bl z % 3a
e ° 4 8 pazaea**
Y = < =

o = 2 = =
e = S = )
a 5} = © g o
9 L < =" [-W
/M = = = @)
1 1 | 3aK0HBI TEPMOJIUHAMUKHU 26 1 1 |22/2 KJI 25
(TIepBBI 3aKOH TEPMOIH-
HaMUKH)
2 | 3aKOHBI TEPMOIUHAMHKH 28 2 2 | 22/2
(BTOpOW 3aKOH TEPMOJIU-
HaMUKH)
2 3 | TepMoaHHAMHYECKHIE 30/3 2 2 | 2/2 | 22/2
nporiecchl (IIPOIEeCChl BO- KJI 25

JITHOTO TIapa)
4 | TepmoauHAMUYECKUE 28/1 1 2 1 |22/2
npoueccsl (IpoLecch BO
BJIQYKHOM BO3/IyX€)

Buja npomMeKyTOYHOMH aTTeCTAlNH 108/4 6 4/2 | 6/2 | 88/4 3ayer 50

* - COKpalIeHHOe HauMeHOBaHHE (DOPMBI KOHTPOJIS
** - cymMMa MaKCHUMallbHBIX 0allioB JobkHA ObITh paBHa 100 3a cemecTp, BKIIIOUas 3a4eT U (W)

3K3aMEH

CokpailieHHOe HauMeHOBaHue (HOPM TEKYIIIETO KOHTPOJIS U aTTECTAI[UU Pa3/CIIOB:

Oo6o3HaueHue IoHoe HaMMeHOBaHUE

KJI Komnnoxsuym

3 3auer

(5-# cemectp)

Ne | Ne HaunmenoBanue paszne- | Buabl yueOHOI nesiTeJIbHOCTH (B Ya- ATTe- Makcu
P T Jia (TeMbl) QM CHUTLIU- cax) cranus MaJib-
a e HBI pasaena HBbII
3 M (dpop- oayn
hi bl o @ Ma¥*) 3a

) =
e = < pas-
a S @ @) e *
= = = A
a = 2 > =
=] = o < ~
= « @)
[5) = ©
o ) < =7 a
2] = = = ®)
3 5 | TepmoauHamMudeckue 41 1 - 2 36/2
MPOLECCHl B HATHETATe-
JIIX U TEIUIOBBIX JBUTA- KJI 25
TeNsX (CKaTue ra3oB U




TapoB)

6 | TepmoguHamMuyeckue 44/2 2 211 |21
HpOLIECCHl B HATHETATe-
JISIX Y TEIUIOBBIX JIBUTa-
TensiX (LMKJIIBI IBUTATE-
JIell BHYTPEHHETO Cropa-
HUSA)

36/2

4 7 | Iporeccel moaydeHHs 4712 2 2/1 | 2/1
paboThl, TEIIOTHI U XO-
7072 (MapoCHUIOBbIe
IIAKJTBI)

39/2

8 | Ilpouecchl nonyyeHust 48 1 2 2
paboThI, TETUIOTHI U XO-
Joaa (IUKJIBI XOJIOAUIb-
HBIX YCTaHOBOK)

40/3

KJI 25

151/9

Buji npoMeKyTOYHOM aTTecTaluu 180/4 6 6/2 8/2

JK3aMeH 50

* - COKpallleHHOE HauMEeHOBaHUEe (HOPMBI KOHTPOJIS

** - cyMMa MakCHUMaJIbHBIX 0aisioB JToJkHA ObITh paBHa 100 3a ceMecTp, BKIIIOUas 3a4eT U (WIIK) IK3aMeH

COKpaIIIGHHOC HauMMCHOBaHHC (1)OpM TCKYLICTO KOHTPOJIA U aTTCCTallr pa3acioB:

O0o3HaYeHNe ITosiHOE HAaUMeHOBaHHUE
KIJI Komnoksrnym
€] DK3aMeH

Copep:xkaHue JEKIIMOHHOTO Kypca

Y4ye0HO- MeTO-

TeMbl €KUM H. Bcero
Bonpochl, oTpadaTbiBaeMble Ha JIEKIHH 4acoB fiurieckoe
o0ecrnevyeHue
1 2 3
Jlexuus 1. Ilepsviii 3ak0n mepmoounamuxu 1 1-13

1.IIpenmet TexHu4eckoit TepmoarHaMuku. OOIue TOHATHS U OTIpeie-
JICHUS.

2.IlpenMet 1 METOIBI TEXHUYECKOW TepMoarHAMUKH. OOIIHe TOHITHS
U OIIPEIEIICHUS.

3.IloHsATHS TEPMOAMHAMUYECKOTO TIpoIlecca U TEPMOANHAMUYECKOMN CH-
CTEMBI.

4 UneannHble Ta3bl. PeanbHbIe Ta3kl.

5.0OCHOBHBIE TApaMETPBbI COCTOSHUS UI€ATIbHBIX Ta30B. Y PaBHEHHUS CO-
CTOSTHUS UJeATbHBIX Ta30B. CBOMCTBA peabHBIX Ta30B..

6.I1epBblii 3aKOH TEPMOAVMHAMUKH.

7.I1oHsTHS BHYTpEHHEN SHEPTUU U pabOThl pacliupeHus raza. AHaJIu-
TUYECKOE BhIpakeHUE paboThI mporiecca. [[oOHATHS SHTANBIHNK U JH-
TPOTIHH.

8. TenmoeMKOCTh Ta30B.

MaccoBas, 00beMHas ¥ MOJIbHAS TEIJIOEMKOCTH. AHAIMTUYECKHE BhI-
paXkeHUs I TEIIOEMKOCTEH Cy U Cp.

9.1Tporecchl ”BMEHEHHUS COCTOSIHUA HICATbHBIX ra30B.

10.130x0opHBIiA, 1300apHBINA, H30TEPMUUYECKUN, aTHa0aTHBIN U TOTUT-
POIHBIN MPOLECC.




Jlexuus 2. Bmopoti 3axon mepmoouHamuxu
1.@opMynupoBKa BTOPOIO 3aKOHA TEPMOAMHAMUKH. Teopus LIUKIIOB.

OCHOBHBIE TIOJIOKEHHUST BTOPOT'O 3aKOHA TEPMOIMHAMHKH.
2.KpyroBble TepMOJANHAMHYECKUE TPOLIECCHI, WITH IUKJIBI.
3.Teopema KapHno.

4.CoiicTBa 00paTUMBIX 1 HEOOPATUMBIX ITUKJIOB M MaTEMAaTHYECKOE
BBIPQ)KEHUE BTOPOT'0 3aKOHA TEPMOJMHAMUKH.

1-13

Jlexuus 3. Ipoyeccol 8600siH020 napa
1.OcHOBHBIE IOHSTHS U OTIPEAETICHUS.
2.0OCHOBHBIE MTapaMEeTPhI KUAKOCTH U CYXOTro HACBIIIEHHOIO Mapa.
3.TeroTta mapooOpazoBaHusl.
4.OcHOBHbIE TEPMOJUHAMHYECKHE MTPOLIECCHI BOASHOTO Mapa.

1-13

Jlexuus 4 Baasicnvlil 6030yx

.1.00u11e noHsATHS.

2.A06comoTHAs BIaXHOCTb, BJIAroco1ep>KaHie U OTHOCUTENbHAsT BIIaXK-
HOCTH BO3/yXa.

3.0OcHOBHBIE IPOLIECCHI BO BJIAYKHOM BO3yX€

1-13

Jlexuus 5 Corcamue 2az06 u napoé

1.Ha3nauenue, ycTpoiicTBa, OCHOBHBIE IIPOLIECCH B KOMITPECCOPAX,.
2.TeopeTudecKue U JeiCTBUTENbHbIC TUarpaMMbl ITPOLIECCOB,
4.OCHOBHBIE XapaKTEPUCTHUKU KOMIIPECCOPOB

1-13

Jlexuus 6 Llukiibl nBUraTeneil BHyTpeHHET0 CropaHus

1.OcHOBHBIE MPOLIECCHI LIUKIIOB.

2.11uki co cropaHreM Mpu MOABOJIE TEIIOTHI TPU MOCTOSSHHOM 00b-
eme

3. [luky co cropaHueM IpH MOABOJIE TEIUIOTHI IPU OCTOSTHHOM JaB-
JIEHUU

4. Iluka co cropaHueM MpU CMEUIaHHOM MOJBOJE TEIIOTHI
5.XapakTepUCTUKH LIUKIIOB

1-13

Jlexuus 7 Ilapocunogvie yuriol

1.ITapocunoBoii nukn Penknna
2.TermodukamoHHBIE TAKIIBI

3.11ukn ra3oBoil TypOMHBI ¥ TApOTa30BBIN UK

1-13

Jlexuus 8 L{uknvl X0100UNbHBIX YCMAHOBOK

1.UcTedeHue ra3oB U Mapos.

2.I1epBblii 3aKOH TEPMOJUHAMUKHN B IPUMEHEHUH K TIOTOKY JIBHXKYIIC-
rocs ra3a. Pabota nporankuBanus. MicTeuenue KanenbHON KUIKOCTH.
3.dpoccenupoBanue ra3oB u mapoB. CMeIIeHne ra3oB.

YpaBHeHHe mpoliecca IpoCcCeTupOBaHHUS.

4.9¢ddext dxoymnsa-Tomcona

5.ITapo u ra30KkOMITpecCUOHHBIE ITUKIIBI, TAPOIKEKTOPHBIN 1 aOcopO-
[AOHHBIN ITUKII

1-13

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTuyeckoro 3anstusi. Bonpocsel, oTpadaTsi-
BAa€MbI€ HA IIPAKTHYECCKOM 3aHATUH

Bcero
4acoB

YueoHo-
METOANYECKOoe
odecmeueHue

1

2

3

Ilepavlii 3aK0n MePMOOUHAMUKU.

1.Onpenenenne BHyTPEHHEH SHEPTHH T'a30B
2.0mnpenenenue paboTHI Mpoliiecca

3.0mnpeneneHne TEIUIOThI, yYaCTBYIOIIEH B ITpoLiecce

1

1-13




Bmopoii 3axon mepmoounamuxu:

1.Onpenenenue repmuueckoro knj nukia Kapao

2.0npeneneHue XoaoauiasHoTro KodddumuenTa mukiaa Kapuo
3.0mnpenenenne paboOThI IPSIMOTO U OOPATHOTO MPOU3BOIIBHOTO ITUKJIOB

1-13

IIpoyeccer 6005020 napa

1.ITocTpoeHre OCHOBHBIX TEPMOJUHAMUYECKUX IIpo1ieccoB B PVkoop-
IUHaTax. Beranciaenue paboThl mpolecca.

2. [TocTpoeHne OCHOBHBIX TEPMOJIUHAMUYECKHX MPOLIECCOB B T SKOOp-
IUHaTaX. BelurcieHue TenaoTel mpolecca.

3. [TocTpoeHHE OCHOBHBIX TEPMOJAMHAMUYECKHX MporieccoB B hSkoop-
auHarax. OnpeneneHue TepMOANHAMUYECKUX [1apaMeTPOB

1-13

IIpoyeccul 60 6naxcrom 6o30yxe

1.IlocTpoeHnne MpoueccoB OXJIAXKACHNUS U HarpEBaHUs BO3yXa B lua-
rpamme Pam3una

2.0npepeneHue napaMeTpoB BIAKHOTO BO3AYXa

1-13

Corcamue 2azo6 u napos

1.ITocTpoeHue TeopeTuuecKoi HHANKATOPHON AUAarpaMMBbl MOPILHE-
BOT'0 KoMIpeccopa (0JJHO- U MHOTOCTYIIEHYaTOr0)

2.0npenenenue pabOThI CKATHS U TEIUIOTHI CKATHS OJHO- U MHOTO-
CTYIIEHYaTOI'0 KOMIIpeccopa

3.0npeznenenue napaMeTpoB paboThl KOMIIpECcopa.

4.Cpapraenne 3¢(HheKTHBHOCTH pabOThI KOMIIPECCOpa ¢ PA3IMYHBIMU
MIPOLIECCaAMH CYKATHS

1-13

Luxnvl 0sucameneti 6nympenHe20 c2opaHus

1.OnpeneneHue TEPMUUECKOTO KIIJT ITUKJIA C TIOJABOJIOM TETUIOTHI MPHU
MOCTOSITHHOM 00BeMe

2.0mnpepeneHue TEPMUIECKOTO KIIJI IIUKJIIA C TOABOJOM TEIUIOTHI IPU
IIOCTOSIHHOM JaBJICHUU

3.0mpeneneHre TEPMUUECKOTO KIIJT IIUKJIa CO CMEIIaHHBIM T0JIBO-
JIOM TETUIOTBI

1-13

Iapocunosvie yuxnvl

1.Pacuer mapameTpoB npoliecca MapocHIOBON yCTaHOBKH Oe3 mepe-
rpesa napa

2.Pacuet mapameTpoB npoluecca NapocuaoBOi yCTaHOBKHU C IIEpErpe-
BOM Iapa

1.Pacuer mapameTpoB nporecca napoCHIOBOM YCTAHOBKH C TEIUIO-
(UKAIMOHHBIM [IMKJIOM

1-13

HMK/lbl XONI0OUIbHBIX ycmaHoB80K

1.Pacuer mapamMeTpoB NapOKOMIIPECCHOHHON YCTAHOBKH
2.Pacyer mapaMeTpoB ra30KOMIIPECCUOHHON YCTAaHOBKU
3.Pacuer mapameTpoB MapoKEKTOPHON YCTAaHOBKU
4.PacueT mapameTpoB abCOpOIIMOHHON YCTAaHOBKHU

1-13

Ilepeyenb 12a00paTOPHBIX padoT

Tema npakTuueckoro 3anaTus. Bonpocsl, orpadarbi-
BaeMble Ha IPAKTHYECKOM 3aHATHH

Bcero
JacoB

Y4e0OHO- Me-
TOAMYECKOE
odecrmeyeHue

1

3

IIpoyeccel 600sH020 napa
OrmpesenieHne TerIoThl MapooOpa3oBaHUs

6

IIpoyeccwi 60 énrasxicnom 6030yxe
OmnpeseneHre napaMeTpoB BIAKHOIO BO3/1yXa

Corcamue 2azo6 u napos
NuaunupoBanue pabodyero mopurHeBOro KoMmpeccopa




Ilapocunosvie yuxvl 2 5
OmnpeneneHne YHEPreTHUSCKUX TapaMeTPOB apOBOit
MUKPOTYPOHHBI.

L{uxvl X0100UTLHBIX YCMAHOBOK 2 5
1.13yuenue npoccenmpoBaHus ra3a
2.UccnenoBanue BUXpeBoro 3 dexra

3aIlaHl/Iﬂ JJIA CaMOCTOSITEJIbHOM paﬁoTbl CTYACHTOB

Beero Y4eOHo- Me-
Bomnpocel 111 caMOCTOSATEILHOTO U3yUeHUs (3a1aHusl) TOANYECKOe
uacos ol0ecreyeHue
1 2 3
4 cemecTp
[Ipenmer TexHuueckoit TepmonuHamMuky. OOIIMe TOHATHS U OIpeelie- 22 1-13

Hust. MneansHele rasel. PeanbHble raspl.

OcHOBHBIE TEPMOIMHAMUYECKHUE MTApAMETPbI COCTOSIHUSL. TepMoanHa-
MUuYeckoe paBHOBecue. OCHOBHBIE 3aKOHBI Hi€aIbHBIX ra30B. CMech
naeabHBIX ra3oB. OCHOBHEIE CBOMCTBA Ia30BLIX cMecel. 1 azoBas 110-
CTOSTHHAsI cMecH Ta30B. [lapiuanbpHbie 1aBieHus. Y paBHEHUE COCTOSHUS
Ban-nep-Baanbca
[TepBbIii 3aKk0H TepMOAMHAMUKH. TemIoeMKOCTh raza. TepMoauHaMuye-
CKHE HpOHGCCI)I nacaJIbHbIX I'a30B.

3aK0H coxpaHEHUs U peBpaieHus 3Hepruu. OopaTuMelie U HeoOpa-
THMBbIE TIPOLIECCHl. AHATUTUYECKOE BBIPAKEHUE 3aKOHA MEPBOT0 3aKOHA
TepMOJAMHAMHUKH. MaccoBasi, 00beMHasi © MOJIbHAsI TEIJIOEMKOCTH Ta3a.
OO6m1re BOMpOCHl UCCIEA0BAHUS TEPMOIMHAMHYECKUX MPOIIECCOB.

BTopoii 3aKk0OH TepMOIMHAMUKH. 22 1-13
[psimoit o6parumsii ki Kapro. OOparHsiid oOpatumeiii ki KapHo.
W3meHeHue 3HTpONIUU B 0OpPaTUMBIX U HEOOpaTUMBIX Mpoueccax. Mak-
cuMasibHas paboTa. DKceprusl.

Bonsnoii nmap. OCHOBHbIE TEPMOAMHAMUYECKHE MPOLIECCHl BOASHOTO 22 1-13
napa.
OcHOBHBIE MapaMeTpbl BIAXXHOTO HACBHIMIEHHOTO BOJAsHOrO mapa. Oc-
HOBHBIE IMapaMeTphl MEPErpeToro mapa. DHTPOMUSI BOJALI U BOJISIHOTO
napa. TepMoauHaMUUYECKHE MPOLIECChl U3MEHEHHSI COCTOSIHUSL BOJISTHOTO
napa.

Bnaxusiit Bo3ayx. Kommpeccopst. Linkist 22 1-13
[InoTHOCTB, Ta30oBast MOCTOSHHAs W HHTAJBIHSA BIAKHOTO BO31yXa.
MHoroctyneH4yaTblii KOMIIPECCOP.

5 cemecTp

Kommpeccopsl nuHamudeckue u o0bemHble. [lapameTpbl paboThl KOM- 36 1-13
npeccopoB. CpaBHEHHE MPOIECCOB CXKATH B KoMIIpeccopax. Juarpam-
MBI [TPOLIECCOB CXKATHUS

[ukipl nBUraTeneil BHyTPEHHETO CTOPAaHUs U NMOCTPOEHUE AUarpamMm B 36 1-13
KOOpJMHATax JaBjeHHe-00beM U TemrepaTypa-sHTpomnus. CpaBHEHHE
TEPMHUYECKOTO KITJ Pa3JIMYHbIX LIUKIIOB.

[UKIIBI TapOCHIOBBIX YCTAaHOBOK DHEPIeTUYECKUX M TEIIO(UKAIIMOH- 39 1-13
HbIX. [Tapora3oBsiii nukia. I[loctpoeHne NUKIOB B KOOpJAWHATAX JaBiie-
HUE-00beM M TemrepaTypa-dHTponus. J[poccenupoBaHUe Ta30B U Ma-
poB. [IpoccennpoBanue, Win MITUE, BOJSIHOIO Mapa.

Hcreuenne razos u napos. Mcreuenue ra3zos ¢ yuerom tpeHus. Cmene- 40 1-13
Hue ra3oB. Lukibl ymepeHHOro u riayooko oxjnaxjaeHus. [lapamerpsl
paboThI XOJOJUIBHBIX YCTAaHOBOK

KonTtpons 13




KonTpoJsbnas pabora
Kontponbabie paboTsl BeimoaHs0TCS Nol B 4-oM cemectpe, No2 B 5-oM cemecTpe

3aganue 1)1 KOHTPOJILHOM padoThI
KonrponbHast paboTa COIEpKUT YETHIPE 3aauu.
Homep BapuanTta 3ajaun  BbIOMpaeTcs M3 TaOMUIBI B COOTBETCTBMM C MOCieqHel 1udpoil Homepa
3a4E€THOW KHMKKU

Bapuant Homepa 3agau
0 1,2,3,4
1 5,6,7,8
2 9,10, 11,12
3 13, 14, 15, 16
4 17, 18, 19, 20
5 1,3,5 7
6 2,4,6,8
7 10, 12, 14, 16
8 9,11,13,15
9 17,18, 19, 20
KonTposbnas padora Nel
Ne 1

B nmunmuaape nuamerpom d = 55 cM coaepkuTcs Bo3ayx oobemom V = 0,5 M P AaBICHUH Papc =
2,5 6ap, u Temneparype t = 48°C. [{o kakoi TeMIiepaTyphl I0KEH HArpeBaThbCs BO3AYX MPH MOCTOSTHHOM
JIABJICHUH, YTOOBI ABMXKYILHUIiCS 0€3 TpeHHs NOopIIeHb moaHsuics Ha h = 35 cm?

No 2

['a3 HaxoauTcs B OaisioHe 00beMoM V MPpH M3BECTHBIX JaBjieHuu P, (Moka3aHne MaHOMETpa) U TeM-
neparype t. OnpeaenuTs Maccy U MIOTHOCTH T'a3a.

Ne 3

HauansHoe coctostHue azota 3agaHo mapamerpamu: t = 180°C, v = 2,0 M/KT. A30T HarpeBaeTcsi B
IpoLecCe NP MOCTOSIHHOM JIaBJIEHUH, IPUYEM 00bEM a30Ta yBEIMUUBAETCS BTPOE.

OnpenenuTb KOHEUHYIO TEMIIEPaTypy.

No 4

[ToacunTath CPEHIO MACCOBYIO M CPENIHIO 00BEMHYIO TEIUIOEMKOCTh BO3/1yXa IPH HarpeBaHUH
ero ot t; = 50 °Cro t; = 500 °CBoporeccenpunocTosHHOMOObEME, MONb3ysAchTabnuiaMu. CpaBHUTH MOTY-
YEHHBIN Pe3y/bTaT CO 3HAUEHUSMHU TEIIOEMKOCTEN, OJICYMTAHHBIMU 110 MOJIEKYJISPHO — KHHETUYECKON
TEOpUHU.

Ne 5

B xommnpeccope ra3oBoii TypOuHBI CxuMaeTcs Bo3ayx. HauanbHas Temneparypa Bosayxa t; = 45°C,
KOHeuyHasreMnepatyparnocieckartus t, = 145°C. OnpenenuTbu3MeHeHHE SHTAIBIINN U BHYTPEHHEN SHEPTUu
BO3/1yXa B MPOLIECCE CKATUA, CUNTAs 3HAYCHUS TEINIOEMKOCTH MO MOJIEKYJISIPHO — KHHETUYECKON TEOpHUH.

Ne 6

Haiitu n3ameHeHune 3HTponuM npu nepexone 5 r sogopoaa oosema 30 1 nox nasienuem 130 klla k
o6bemy 40 1 mox maBnenuem 110 kI]a.

Ne 7

[Tpu TopMOKeHHM JBUTATENs OXJIAXKIAIOIIas TOPMO3HbIE KOJOAKHM Boja Harpesaercs Ha 35°C. Pac-
xoJBobIcocTaBmsieT M, = 1000 kr/u.

Onpenenuts MontHOCTh aBuratens N, kBt, eciu 20 % Temia TpeHHs pacCcenBaeTCsl B OKPYKAIOIIYIO
cpeny.

Ne 8

I'a3, coBepmarommii ukn Kapho, momyuaer ot HarpeBarens temioty Q1 = 45 xJlx. Kakyro padory
COBepIIaeT ra3, eciiu adCoNIOTHAsI TEMIIEpaTypa HarpeBaTesl B TP pasa BhIIIE, YeEM TeMIIepaTypa oXJjaau-
Tens?

Ne 9

Bo3nyx, HauanbHble napameTpsl KoToporo p; = 0,15 MIla u T1 = 310 K, anuabatHo cxxumaeTcs B 1u-



muuape [IBC. Crenenp cxxatus € = 9. 3aTeM B M30XOpHOM Tporiecce K Hemy noaBoauTtcs 280 kJx/kr Temn-
n0T1hl. OnpenenuTsh paboTy CXKATHI U TTapaMeTphl BO3yXa MOCIE MOABOJIA TETLIOTHI.

Ne 10

OrnpeaenuTth MOTEPH TEIIOTHI ¢ | MOTOHHOTO METPa U30JIUPOBAHHOTO TOPU3OHTAIILHOTO MAPOIPOBOIA
d =250 mm, ecu TeMIiepatypa Ha TOBEPXHOCTH U30JIALUH t,; = 60°C, TommuHan3onsmuuA,; = 40 MM, TeM-
neparypa Bo3ayxa B MAIMHHOM oTaeneHuH t, =25°C. BockobKOpa3yBennyaTcITeILIONOTEPU IISTHEH30ITHU -
POBaHHOTO, TAPOIIPOBO/IA, ECIIMTEMIIEPATYypa Ha €T0 TOBEPXHOCTH YCTaHOBHIIACh paBHOW = 250°C?

Ne 11

[To crasibHOMY HEM30JIMPOBAHHOMY TpyOOIpoBOAY AuameTpoM 70 X 6 MM TedeT XOJIOAWIbHBINA areHT,
Temreparypa Kotoporo ty = -19°C. TemnepaTypaBo3iyxaBIOMEIIEHNH, TACTPOXOAUTTPYOOnpoBoa t; =
23°C. Koa(hpuuueHTTenI00T1a41 CO CTOPOHBI Bo3ayxa o = 11 BT/(M2 x K), co CTOpOHBI XO0JIOUILHOTO
arenta og = 900 BT/(M2 x K). Ha CKOJIbKO MPOIIEHTOB CHU3HUTCS MOTEPS X0J10/1a, ECIIH TPYOOIIPOBO/I MO~
KPBITH CJI0E€M U30JISIIUU ¢ KOIPPUITUEHTOM TETUIONPOBOIHOCTH Ap = 0,15 B1/(M X K) TommuaoM Ay = 6,5
MM?

No 12

B cocyne HaxoauTcsi cMech Bo3ayxa B yriaekuciaoTel. OobeM cocyna V = 0,5 M* KOIMYECTBO BO3ayXa
M;= 3,1 kr, yriekucnoTsl My = 5,2 Kr; Temneparypa cMecH te, = 23°C .

Haitngure mapunanbHble JaBIeHUsS] KOMIOHEHTOB Pj, ra30Byr0 NOCTOSIHHYIO cMecH Ry, JaBiieHne cmecu
|

No 13

B pesepByape o6bpemom 20 M® HAXOIUTCS ra30Basi CMECh, COCTOSILAS U3 2 KT kuciopoaa u 40 kr azo-
ta. Temmneparypa cmecu paBHa 25°C. OnpenenutbnapiiaibHble1aBIeHUIKOMIOHEHTOBCMECH.

Ne 14

B mwnmmHAp ra3oBOro ABUTATENs 3acachlBaeTCs Ta3oBasi cMech, cocTosmas u3 30 MacCOBBIX JTOJIEH
BO3/lyXa U 2 J10Jiel KOKCOBOTO rasa.

Ornpenenuth MIOTHOCTh U YACIBbHBIA 00bEM CMECH NMPU HOPMAIBHBIX YCIOBHUAX, a TAKKE MaplHallb-
HOE JIaBJICHHUE BO3/lyXa B CMECH.

Ne 15

B nmnuHape HaXOIUTCsA BO3JYX IOJ JaBJICHHEM p = SatM u temrepatype t; = 140°C. OH3aHumaeT
o6bem Vi = 0,9 M. Onpenenure, uemy OyAeT paBeH o0beM Vo, M BO3]lyXa, €CJIM MPU HEM3MEHHOM JIaBJie-
HUU TeMIieparypa ero Oyaer moHmkeHa 110 t; = 10°C. OnpenenuTeKoIndecTBOOTBEICHHOTOTEILIAUCOBEP-
HIeHHYI0paboTy. CpelHIOITEINIOEMKOCTBBO3/1yXacC, B 3a/IaHHOM HMHTEpBaje TeMIepaTyp NPUHATh IO Tald-
JULE COPaBOYHOM JIUTEPATYPHI.

Neo 16

Brnaxxnsrit map ¢ HauanbHbIM AaBieHueM p; = 1,5 MIIa u crenensto cyxoctu x = (0,97 BrITEKaeT yepes
CY>KHMBAIOIIIEeCsl COIIO ¢ ceueHueM fp = 3 X 10° M B atMocdepy. OnpenenuTs CEKyHIHBIA pacxo]l mapa,
€CJIM CKOPOCTHOM Koa(dunmeHT corta ¢ = 0,9.

Ne 17

Biaxkublii map ¢ HavaapHO#M Temneparypoi t; = 240 °C ucrenenntocyxoctu X; = 0,93 npoccenupyercs
1o nasnenus Py = 0,7 MIla. HailTu KOHEUYHYIO CTETIEHb CYXOCTH, YAEIbHBIM 00beM, U3MEHEHHE SHTPOINH,
SHTAJBIIUIO U TEMIIEPATYPY KOHEYHON TOUKH.

No 18

BrnaxHerii BO3IyX ¢ Ha4anbHON Temrmeparypoil t; = 24 °C 1 OTHOCHUTENBHON BIAXKHOCTHIO 55% oxiia-
JKIAI0T TP MOCTOSIHHOM BJIAaroCOAEPKaHUM JO OTHOCUTENbHOU BiaxHocTH 90%. Onpenenuts TeMiepary-
Py B KOHIIE TIpoIIecca OXJIAXKACHUS U CKOJIBKO TIPH 3TOM HEOOXOMMO OTBECTH TETUIOTHI .

Nel9

TemmepaTypa TOUYKH POCHI BIKHOTO Bo3ayxa paBHa t; = 18 °C Ckoiabko HE0OX0IMMO TOJIBECTH TeIl-
JIOTHI AJIsL OCYIICHHS BO3/yXa, €CIIM €ro MepBOHauaibHask BIAKHOCTh 95% a HE0OXO0AMMO MOIYUYUTh BO3IYX
¢ BIaXHOCTHIO 50%.

No20

B netHee BpeMs ¢ ynuIlbl B IOMEIICHHE MOCTYIMAET HAPYKHBIN BO3AYyX ¢ TeMreparypoi t; = 28°C u
OTHOCUTENBHOUN BIaXHOCTHIO 40%. CKOIBbKO HEOOXOAMMO PacIbUIMTh BIard Ha 1 Kr CyXoro BO3ayxa, 4To-
OBl MOJIYYUTh BO3yX B MMOMeELIeHUH ¢ TeMrnepaTypoit t; = 20 °C ¥ OTHOCUTEIbHOM BIaXHOCTHIO 65%.



KonTpoubnas pabora Ne2

Nel

Bo3/1yx a1uabaTHueckn CKEMAETCS B KOMIPECCOPE OT HadalbHBIX TapaMeTpoB Temmepatypa 20°C i
aTMocdepHoro aasineHus 1 6ap 10 KoHyHOTO AaBneHus § 6ap. OnpenenuTs TeMIepaTypy B KOHIE CKATUS U
paboty cxarus 1 ke Bo3ayxa.

Ne2

[Ipy mOAUTPOITHOM CKATHUM BO3]lyXa C mokazaTesaeM noautponsl N=1,25 ot gaBnenus 0,1 MIla u Tem-
nepaTypsl 24°C TEeMIIEpaTypa IOBBICUIIACH 10 200°C. OnpenenuTsb JaBlieHHE B KOTLE CKATHSI U pabOTy CKa-
TUSA

Ne3

Onpenenuts paboTy H30TEPMUUECKOTO CXKATUSA B KOMIIPECCOPE €CIIM HavajibHas TeMIlepaTrypa Bo3lyxa
paBHa 15°C u naBenue noBwIMIAETCS OT 0,1 MIIa, no 0,7 MIIa.

Ne4

CpaBHHTB pabOTy C)KaTUS BO3/lyXa B OJTHOM U TOM-K€ KOMIIPECCOPE CO CTETICHBIO MOBBIIICHUS daBlie-
HUsI, paBHOM 5 oT HavanbHOro AaieHus 0,1 MIla u Temneparypsl 22°C s HM30TEPMUYECKOT0, aTuadaTH-
YECKOTr'0 U MOJINTPOITHOTO CKATHS C I10Ka3aTeaeM MoiauTpons! 1,23

Ne5

CKOJIBKO HEOOXOIMMO OTBECTH TEILUIOTHI OT CKUMAEMOTO B U30TEPMHUECKOM IPOIecce BO3AyXa OT
nasnenus 0,1MIla no nasnenus 0.65MlIla, ecniu Temneparypa cxaTus 23°C

Ne6

OnpeaenuTs TEPMUYECKUN KIIJ LIUKJIA CO CTOPAHUEM IIPH ITOCTOSITHHOM 00BbEME €CIIU CTETEHb CHKaTHS
nukJia paBHa 8. [lapamerpsl Bo3yxa, MOCTYAOLIET0 B WIUHIP COOTBETCTBYIOT HOPMAJIbHBIMYCIIOBUSM. .
[Toka3arenb aguadaThl TOIUIMBOBO31YIIHON CMECH IPUHATH PAaBHBIM I10KA3aTeI0 a1uabaThl BO3ayXa.

Ne7

YeMy paBeH TEpMHUUYECKUN KIIJ| LIUKJIA JU3ENIs, €CIIM CTENEHb CoKaTus paBHa 13, cTeneHb mpenBapu-
TesbHOTO pacumpenus 1,2. Bee octanbHbie HEOOXOIUMBIE IJIs1 pacueThl TapaMeTPhl B3ATh KaK y BO3AyXa

Neg

BpruucnauTe TepMuYecKui K1 HUKiIa TpuHKIEpa IBUraress Co CTENEHbIO CxKaTus paBHOU 11, creme-
HBIO IIPEIBAPUTEIIBHO pacIIUpeHus 1,25 U CTENEHbIO MOBBILIEHUS AABJICHUS IIPU MTOABOE TEIJIOTHI CO Cro-
paHueM npu nocrosstHHoM odwveme 1,15

Ne9

Onpenenuth TEpMUUECKUN KIJ1 IUKJIa PeHKMHA ¢ HayalbHBIMM ITapamMeTpamu napa: aasienue Y9MIla u
TeMIlepaTypa 350°C n naenennem napa B KoHzeHcarope 6xlla

NelO

Onpenenutb U3MEHEHHE TEPMUYECKOTO KIIJ ra30TYpOMHHOM YCTaHOBKH C MTO/IBOJIOM TEIUIOTHI ITPH MO~
CTOSIHHOM 00bEME €CIIM eMIIepaTypy CrOpaHus YBEIUYHUTD C 500°C 10 600°C. IIpu 5TOM BCE OCTaNBHBIEC 1a-
paMeTpbl OCTaBUTh HEM3MEHHBIMU. TemMrepaTypa Bo3/1yXa Ha BXOJ€ B KOMIIPECCOP COOTBETCTBYET HOP-
MaJbHBIM YCJIOBUSAM, TEMIIEpATypa BO3/1yXa B KOHI] € CKaTHs 300°C, B KoHIe pacIMpeHust 200°C.

Nell

Onpenenuts 10 AUarpaMMe BOASHOTO Iapa KOJIMYECTBO MOABEAEHHOM TEIIOTHI JUIsl 1 KT BOJBI TPH
TeMIepaType KUIEHUs, COOTBETCTBYIOIIEH naBneHuto 6MIIa i mosydeHus cyxoro HachIILIEHHOTO Mapa.

Nel2

C nomol1pI0 AuarpaMMbl BOJISIHOTO Tapa JINpeAeauTh, CKOJIbKO HEOOX0AUMO OTBECTH TEIJIOTHI B KOH-
JIeHCaTOpe MapoBOi TypOUHBI OT | KT HACHIILIEHHOTO BOSHOIO Mapa Ui NOJy4YeHUs: KOHIeH caTa, eCiu JaB-
neHue B koHnaeHcartope 4,5 klla.

Nel3

Yemy paBeH TEpMHUUYECKUIN KI1Jl TApOCUIIOBIO IIMKJIa O€3 meperpesa napa, eciu CyXxoi HachIIIeHbIH map
UMEET TEMIIEPATYPY 300°C, a naBneHue B KOHJIeHcaTope paBHO 4klla

Nel4

Bo ckounbko pa3 yBenuuurcs gacxou TEIUIa Ha ToJy4YeHue 1 Kronapa , €CIIU B LIMKJIE C TIOJIBOAOM TEII-
J0THI B KoTJe ¢ Temneparypoit 250°C BBectu neperpes mapa 10 300°C.

Nel$5

Kak u3MeHUThCS TEpMUYECKHI KITJT UKJIA C TEMIIEPATYPOil MOABOAA TEIJIOTHI B KOTJIE 320°C u JaB-
neHueM B KoHaeHcarope Sklla, eciu BBeCTH POMEKYTOUHBIN NIEPETPEB Mapa 10 TEMIIEPATyphbl 350°C.

Nel6



st oGpaTtHOTo mukiaa KapHo mocTpouTh muarpaMmy MHUKIA ¢ YKa3aHUEM BCEX MPOIIECCOB U OTpeie-
JTUTH XOJIOAUIBHBINA K03 duimeHT. Eciiu MuHuManbHas TeMneparypa Iukia MUHYC SOOC, a MaKCUMaJlbHas
mmoc 20°C

Nel7

ITocTpouTh qUarpamMmy ra30KOMIIPECCHOHHOTO ITMKJIA C YKa3aHUEM BCEX MPOIECCOB M OMPEACIUTD €T
XOJIOIMITBHBINA KOAPPUITMSHT eClTi TeMIIepaTypa ra3a Ha BXOJI€ B XOJOIWIBHYIO KaMepy MUHYC 25°C, Ha
BBIXOJI€ XOJOAWIBHON Kamepbl MUHYC 15°C, B KOHIIE CKaATUSA 50°C u mocuie OXJIAXKIIEHUSI IOCIIE IIUKJIA CXKa-
tist 20°C. VI3MEHEHHEM TEIIO@MKOCTH ra3a npeHeOpeys.

Nel8

N300pa3uth cxeMy U [uarpamMmy LUK MapOKOMIIPECCUOHHOM YCTAaHOBKH C CYXHM XOJ0M KOMIIpEC-
copa ¢ yKa3aHHeM BCeX MPOIIeCCOB Ha AMarpaMMe U Ha3HAYCHHEM BCEX DJIECMEHTOB CXEMBI.

Nel9

N300pa3uth cxeMy U IuarpaMmy HUKJIa YCTAaHOBKH IITyOOKOTO OXJIAXACHHUS BO3IyXa C IPOMEKY-
TOYHBIM JIPOCCETUPOBAHUEM C YKA3aHHEM BCEX MPOIECCOB HAa AMarpaMMe U Ha3HAUYEHUEM BCEX 3JIEMEHTOB
CXEMBI

Ne20

N300pa3uth cxemy U IMarpaMMy MKJIa YCTaHOBKH INIYOOKOTO OXJIaKICHHUS BO3JyXa C IIPOMEXKY-
TOYHBIM JIETAHJACPHBIM OXJIAXKACHUEM C YKa3aHHUEM BCEX IMPOIIECCOB HA TUarpaMMe U Ha3HaYECHUEM BCEX
JJIEMEHTOB CXEMBI.

KonTtpomnbHbie paboThI BRIIOIHIECTCS B YYEHUYECKOM TeTpa i UM HA OJHOM cTOpoHe mcTa popmara
A4 pykonucHbIM criocoOoM. JlomyckaeTcsi HabupaTh Ha KOMITBIOTEPE U paclieyaThiBaTh HA MMPUHTEPE HA OJ1-
HOU cTopoHe cranaapTHoro jmcrta ¢popmara A4. Ipudt: Times New Roman, Beicota 14; unatepBan — mno-
JIy’l'OpHI)If/'I, BbIpaBHHUBAHUC TCKCTA - IO IIMPUHC.

PacuerHo-rpaduyeckasi padbora He MpexyCMOTPEHA Y4eOHBIM IJIAHOM
KypcoBasi padoTa He npenycMOTpeHa Y4eOHbIM  IJIAHOM

OoOpa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu ydeOHOro marepuaia Kypca HCIOJb3YIOTCS pa3inyHble 00pa30BaTelbHbIE TEXHO-
JIOTHH, CTIOCOOCTBYIOIIME CO3JaHMI0 aTMOc(hepbl CBOOOAHON M TBOPYECKOM JHCKYCCUU KaK MEXAY Ipero-
JlaBaTeJIeM M CTyJEHTaMH, TaK U B CTyJeHUYecKo rpymme. Llenbio nmpu 3ToMm siBiisieTcst BBIpaboTKa y CTyIeH-
TOB HAaBBIKOB W KOMIIETEHIIHM, IMO3BOJSIONIMX CAMOCTOSITEIFHO BECTH HCCIIEAOBATEIBCKYIO M HAy4HO-
Mearoru4ecKyro padbory.

AyauTOpHBIE 3aHATUS MPOBOAATCS B BUJIE JICKUMH B ayIUTOpUU C ucnonb3oBanueM 1K 1 komnero-
TEPHOTO MPOEKTOpa, MPaKTHUECKUX 3aHATHH, ¢ ucnonb3oBanueM [IK mpu nposenenun pacueros. JlaGopa-
TOpHBIE PAOOTHI MPOBOAATCS Ha JIAOOPATOPHBIX yCTaHOBKax. CamocTosTeNbHAs paboTa CTY/AEHTOB MPOBO-
JUTCS MOJT PYKOBOJCTBOM IIperoiaBaTeNieil, ¢ Oka3aHueM KOHCYJIbTAalUi 1 IOMOIIM NP MOATOTOBKE K KOH-
TPOJIbHBIM paboTaM, BBITIOJTHEHUH TOMAIIHUX 3a/JaHHH.

[IpakTryeckast MOATOTOBKA MPH peau3aluy y9eOHOW AUCIUIUIMHBI OPTaHU3YETCs IyTeM MPOBeJIe-
HUS TIPAKTHUYECKUX 3aHATHH, MPETyCMaTPUBAIONINX ydacTHE OOYYAIONIUXCS B BBIOJHEHWW OTACITHHBIX
AJIEMEHTOB PalOT, CBA3aHHBIX C OyAyIel MpoPeCCHOHATBHON e TeTLHOCTHIO.

[IpakTHyeckast MOATOTOBKA TAaK)Ke BKIIOYAET B ce0s 3aHATHS JICKIIMOHHOTO THUIIA, KOTOPBIE TIPEy-
CMaTpHBAIOT INepenady ydeOHol mHpopManuu o0ydaromuMcs, He0OX0IUMMON ISl TIOCIETYIOLIEro0 BBIIO-
HEHMs padoT, CBSI3aHHBIX ¢ OyaymIel mpodecCuoHaTBbHON AEeATENbHOCTHIO.

DoH/I OLIEHOYHBIX CPEICTB
@OoH/ OLIEHOYHBIX CPEACTB MO JUCLMIUIMHE 00ECHEedrMBaeT MPOBEPKY OCBOEHUS IJIAHUPYEMBIX pe-
3y/lbTaTOB 00y4eHHs (KOMIETEHINH U UX MHAUKATOPOB) MOCPEICTBOM MEPONPUATHI TEKYLIET0, pyOeXHOTro



" MPOMCXKYTOYHOI'O KOHTPOJIA MO0 JUCHUIIIINHC.

CBs13b Mex1y GOpMUPYEMBIMH KOMITIETEHIIUSMU U (pOpMaMU KOHTPOJIS UX OCBOCHHS MPEJCTaBIICHA B

clenyromen Tabuie:

Ne | HanmeHOBaHME KOHTPOJIUPYEMBIX pa3-
n/m

Ko 1 HaumenoBanue
WHJIMKATOpa JOCTH-

JIe0B (TeMBbI) .
KEHUSI KOMIICTCHIIUH

HanmenoBanue
OIIEHOYHOTI'O CPEe/ICTBa

Bxos1HOM KOHTPOJIb

Bxo1HOM KOHTPOJIb

Bonpocsl BXOIHOTO KOH-
TpoJis (MMCbMEHHO)

ATTGCTaI_[I/IH Pa3acioB, TeKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH

2 3aKOHbl TEPMOIMHAMUKHU I1K-1, TIIK-5 Kosnoksuym
3 TepMoagnHaMUYECKHE MPOLIECCHI ITK-1, TTIK-5 Komnoksuym
[IpomexxyTouHas arrectauus
3auer [IK-1, TIK-5 Bomnpocsl k 3auety (ycTHO)
[Ipouieccel B HarHeraTesax U ABUra- MK-1. [IK-5 KomnokBuym
TeJIsAX ’
- K
6 [Iporuieccrl moy4eHus TEIIOThI U X0 MK-1, TIK-5 OJIJIOKBUYM
nona
7 OK3aMeH MK-1, TIK-5 Bompocs! k 3k3ameHy (yCTHO)

Bonpocbl BXOJHOT0 KOHTPOJIS.
. OcHOBHBIE OIIpeEIEHUS] TEPMOJINHAMUKH
. BHyTpeHHss sHeprus u ee U3MEHEHUs
. I300apHsIii mponece
. U3oTepmuueckuii mporecc
. I30x0pHBIN ITpoecc

1
2
3
4
5
6. TermoBoii 3¢ (HeKT XUMUYECKOH peaKInu
7. TennoeMKOCTh XMMUYECKON peakuu
8. CKOpOCTh XUMHUYECKOU peaKuu
9. Xumnueckoe paBHOBecue. KOHCTaHTa XUMHUYECKOTO paBHOBECHUS
10. CmelieHre XUMHUYECKOTO PAaBHOBECHUS
Bonpockl K IpOMeKYyTOYHOMY TECTHPOBAHUIO
KonnoxkBuym Nel

1.ITpeamMeT TEXHUYECKON TEPMOJAMHAMHUKH.

2.00111e MOHATHS U ONpPEeNICHUSI.

3 .M aeanbHble ra3sl.

4 .PeanbHbI€ Ta3kbl.

5.0OCHOBHBIE TEPMOJMHAMUYECKHE MapPAMETPhl COCTOSHUS.

6.TepMmogriHAMUYECKOE pABHOBECHE.

7. OCHOBHBIC 3aKOHBI HJICAIbHEIX Ta30B.

8.CMech uaeallbHBIX I'a30B.

9. OCHOBHBIEC CBOIMCTBA Ta30BBIX CMECEH.

10. I'a30Bast mOCTOSTHHASI CMECH Ta30B.

Bomnpocsl K IpoMeKyTOYHOMY TECTHPOBAHUIO
KonnokBuym Ne2

1.ITapiuanbHble JaBICHMUS.

2.YpaBHeHnue coctosHus Ban-nep-Baansca




3.IlepBblii 3aKOH TEPMOAVMHAMUKH.

4.TennoeMKOCTb Ta3sa.

5. TepmoauHaMu4ecKkue NpoLecchl UAEaNbHbIX Ta30B.
6.3aKOH COXpaHEHUs U NPEBPAILEHUS SHEPTUH.

7. OOpatuMble 1 HEOOpPATUMBIE IIPOLIECCHI.
8.AHaNUTUYECKOE BHIPAKEHUE 3aKOHA IIEPBOI0 3aKOHA
9.IloHsATHE SHTATBITUY.

10.BHyTpeHnHss sHEprus rasa

Bonpochbl kK NpOMeKyTOYHOMY TECTHPOBAHUIO
KoanoxkBuym Ne3

1.KoMmnpeccopbl AMHAMHYECKHUE.

2.Komnpeccopsl 00beMHBIE.

3.ITapameTpsl pabOTHI KOMIIPECCOPOB.

4.CpaBHEHHE ITPOLIECCOB CXKATHUS B KOMIIPECCOpax.

5. lnarpaMMBbl IIPOLIECCOB CKATHUSA

6.1{ukiibl [BUTaTENEH BHYTPEHHETO CrOPaHUs
7.IlocTpoeHue nuarpaMm B KOOPJMHATAX JABICHHE-00bEM
8.IlocTpoeHue quarpaMM B KOOpJAMHATAX TEMIEPATypa-3HTPOIUSI.
9. Tepmuueckuit K OEH3HHOBOTO JABUTATEIA..
10.TepMuueckuii K1 TU3€IbHOTO JBUTATEIS.

Bonpochbl kK IpOMeKyTOYHOMY TeCTHPOBAHHUIO
KoanokBuym Ne4

1.[{uKJIbI MapOCUIIOBBIX YCTAHOBOK SHEPTreTHUECKHX.

2. LIUKIIBI TapOCHIIOBBIX YCTAaHOBOK TETIO()UKAIIMOHHBIX.
3.Ilapora3oBslii HUKII.

4.TlocTpoeHue LHUKIIOB B KOOPIMHATAX JIaBI€HUE-00bEM.
5. ITocTpoeHne UKIIOB B KOOpAMHATAX TEMIIEpaTypa-3HTPOIIHS.
6./lpoccenupoBaHue ra30B U MapoB.

7.JlpoccenupoBaHue, WK MITHE, BOJSHOTO Tapa.
8.L{uKJIbI yMEPEHHOTO OXJIAXKICHUSI.

9.1IMKJIBI TITYOOKOTO OXJIaXKICHUS.

10.ITapameTpsl pabOThI XOJIOAUIBHBIX YCTAHOBOK.

Bonpocsl k codecenoBanmio (k 3adery):

1. Ilpeamer 1 METObI TEXHUUECKOM TepMoIuHAMUKH. OO1Ie TOHATHUS U OTIpeIeIeHuUsI.

2. IloHATHSA TEPMOIMHAMUYECKOTO IIPOLIECCa U TEPMOAMHAMUYECKON CUCTEMBI.

3. OCHOBHBIE TEPMOIMHAMUYECKUE TAPAMETPBI COCTOSIHHUSL.

4. TepMoarHAMUYECKOE PABHOBECHE.

5. OcHOBHBIE MapaMeTpPbl COCTOSHUS MJICAbHBIX T'a30B. YPAaBHEHUS! COCTOSHUS HJI€ATbHBIX T'a30B.
OcHOBHbIE 3aKOHBI U/I€AJIbHBIX I'a30B.

6. CBOIiCTBa peabHBIX T'a30B.

7. CMechb uaeanbHbIX ra3oB. OCHOBHBIE CBOMCTBA ra30BbIX CMECEH.

8. I'a3oBas nmocrosiHHas cMecH ra3oB. [lapiuanbHble 1aBICHMS.

9. YpaBHeHue cocrosiHus Ban-nep-Baanbca

10. [ToHsATHS BHYTpEHHEH SHEPTHM U paObOTHI pacIpeHus ra3a. [lepBolii 3aK0OH TePMOANHAMUKI

11. AnanuTudeckoe BeIpaxeHHne paboThI mporecca.

12. IToHSATUSA SHTATBINYU U SHTPOIUHU.



13. O6paTumblie 1 HEOOpAaTHUMBbIE MTPOIECCHI.

14.0OcHOBHBIE TTOJ0KEHUSI BTOPOT'O 3aKOHA TEPMOJAMHAMHUKH.

15. KpyroBbie TepMOIMHAMUYECKHE MTPOLIECCHI, UITH [IUKIIBI.

16. Teopema Kapno.

17. CoiicTBa 0OpaTUMbIX U HEOOPATUMBIX LUKIOB U MaTeMaTHYECKOE BBIPAXKEHHE BTOPOTO 3aKOHA

TCPMOANHAMUKHU.

Manus

18. MakcumainbHas paboTa. DKceprusl.
19. BonsHoii map. ITapooOpa3oBanue, ucrnapenue, KUeHue, KoHaeHcanus, cyonumManus u aecyonu-

20. IIpornecc mapoodpazoBaHus B 3aKPHITOM COCY/IE

21. IloHsATHS HACBIIIEHHOTO U HEHACKIIIEHHOTO napa. CteneHb cyxocTu napa. [leperpetsiit nap
22. OcoOEeHHOCTH pV-IHarpaMMbl BOJSTHOTO Tapa

23. Tennorta nmapooOpa3oBaHus

24. OCHOBHBIEC TEPMOJUHAMUYECKHUE MPOIIECCHI U BOASHOIO mnapa. MI30XopHbIN mpolecc

25. OCHOBHBIE TEPMOJUHAMUYECKHE ITPOIIECCHI U BOASHOTO Tapa. M300apHsIii mporiecc

26. OCHOBHBIE TEPMOJUHAMUYECKHE MPOIECCHI U BOJSHOTO Mapa. M30TepMHbIii mporiecc

27. OCHOBHbIE TEPMOJUHAMUYECKHE MTPOLIECCHI U BOASHOIO napa. AauadaTHBIN Mpolecc

Bomnpocsl k codeceoBaHuIO (K IK3aMEHY):
. [lepBbIii 3aKOH TEPMOAMHAMHKY B MPUMEHEHUH K TIOTOKY JBHKYIIETrOCs Tras3a
. Comno u nudpdyzop
. Pacrionaraemast paboTa npu uCTeUeHUU Taza
. CKOpOCTh UCTEUEHHUS U CEKYHHBIN pacxo/1 UealbHOTO Ta3a

1

2

3

4

5. Kputnueckas ckopocTb
6. Comuto JlaBans

7. dpoccenupoBaHue ra3oB 1 MapoB
8. Dddext xoyna-Tomcona

9. Bnaxublit Bo3ayx. HachllieHHBIN 1 HEHACHIIICHHBIN BIKHBIM Bo3ayx. OOIee JaBieHHE BIaXk-

HOT'0 BO3ayXa.

JICHUHN

10. AGcomoTHas: M1 OTHOCUTENbHAS BIAKHOCTh. TemIeparypa TOUKH pOChI

11. Komnpeccop. PaznoBunHOCTH KOMIIpeccopoB. OHOCTYNEHUYAThIl NOPIIHEBONW KOMIIPECCOP

12. Teopernyeckass HHAUKATOPHAs TMarpaMMa OJJHOCTYIIEHUaTOro MOPIIHEBOTO KOMIIpeccopa

13. BpenHoe mpocTpaHCTBO OJHOCTYIIEHYATOI O MOPIIHEBOIO KOMIIPECCOPA.

14. O0bemMHBIN KO3 (HULIHEHT MOJIE3HOTO JEHCTBUS KOMIpeccopa, KodhPUIIMEHT HallOJIHEHUs

15. Luxnsl ABUraTenei BHyTpeHHero cropanus. O01muye noHsTus

16. Llukisl ABUTaTeneil BHyTpeHHero cropanus. LIuki ¢ moBojoM TEmIoThl IpU MOCTOSIHHOM 00beMe
17. Ilukiibl nBUraTeneil BHYTpEHHEro cropanus. LMK ¢ moJBo1oM TEIIOThl IPU NOCTOSSHHOM JaB-

18. Iluknbl ABUraTenel BHyTpEHHEro cropanus. LIuki co cMelanHbIM TOABOJOM TEIIOTHI
19 I'a30TypOMHHBIN YCTAaHOBKU

20. Iukasl napoTypOUHHBIX YCTAHOBOK

21. PerenepaTuBHbBIN UK MApOTYpPOMHHON YCTAaHOBKH

22 1IuKJIBI aTOMHBIX 3JIEKTPOCTAHIIMI

23. 1I1KIBI XONOAWIBHBIX YCTAHOBOK

25. Hukisl abCOpOIMOHHBIX XOIOAUIBHBIX YCTAHOBOK

25. 1{ukisl 1apoBOil KOMIIPECCOPHBIN XOJIO0JMIBHON YCTaHOBKH



IIkaJjabl oueHKH 00pa30BaTEJIbHBIX J10CTHKEHUN

Baibl Onenka
(uToroBoit (0ann 3a
N N TpeGoBanusi K 3HAHUAM
pPEUTUHIOBOM| OTBET HA
OIICHKH ) 3ayere)
— OueHka «3a4TE€HO» €CIM OH MMEET 3HAaHWS OCHOBHOTO MaTepHala,
€CITM OH TMPOYHO YCBOWJI MPOTPaMMHBIA MaTepuai, MOCIeI0BATENbHO,
YeTKO U JIOTMYECKH CTPOMHO €ro Hu3jlaraeT ero Ha 3adere, BIIaJeeT
100-60 «3aumenoy | HEOOXOAMMBIMU HAaBBIKAMU M MPHUEMAMH WX BBHITIOJHEHHS, YMEET TECHO
- 35 6annos | yBA3BIBaTh TEOPHUIO C MPAKTHKOMN
— VYyeOHBIE JOCTHKEHHS B CEMECTPOBBIM MEpUOA U pe3ybTaTaMH
pPYOEXKHOTO ~ KOHTPOJIA  JIEMOHCTPUPYIOT  JOCTaTOYHYIO  CTENEHb
OBJIJICHHSI IPOTPAMMHBIM MaTEpPUAJIOM.
— OweHka «HE 3aUTEHO» BBICTABIIICTCS CTYACHTY, KOTOPBIA HE 3HAET
3HAYUTEIBHONM  4YacTH  HPOrpaMMHOrO  Marepuajia,  JOIYCKaeT
e CyliecTBeHHbIE OomuOKH. Kak mpaBuio, OIEHKAa «HE 3a4T€HO)» CTaBHTCSA
59-0 saumenoy | CTYACHTAM,  KOTOpbIE  HE  MOIYT  HPONOJKHTH oOyueHue 0e3
20 6annoe | MOTIOTHUTEILHBIX 3aHATHH MO COOTBETCTBYOIIEH IMCUHILTHHE.
— VYyeOHBIE IOCTHKECHHS B CEMECTPOBBIH IEPHOA U pe3yabTaTaMu
pyOeXKHOTO KOHTpOJI JEMOHCTPUPOBAIM HE BBICOKYIO CTENEHb
OBJIAJICHHSI IIPOTPAMMHBIM MaTSPHUAIIOM IO MUHUMAIHHOMN TUTAHKE.
Ouenka
Banabl IK3aMeHa
(pedTUHTOBOI | (6a/JIBI 32 OT- TpeOoBaHusi K 3HAHUAM
OIICHKH ) BETHI HA K-
3aMeHe)
90-100 «OMIUYHON OrneHKa «OTJIIMYHO» BBICTABIISIETCS CTY/ICHTY, €CIIM OH TITyOOKO U IIPOY-
HO YCBOWJI IPOTPAaMMHBIN MaTepual, UCYEPIIBIBAIOLIE, TOCIE0BATEb-
HO, YE€TKO M JIOTUYECKH CTPOIHO €T0 M3JIaraet, yMeeT TECHO yBSI3bIBATh
TEOPHIO C IPAKTUKOM, CBOOOHO CIPaBISETCS C 3a/1a4aMH, BOIPOCaAaMHU
U IPYTUMU BUIAMH TPUMCHCHHSI 3HAHHUMA, IPHYEM HE 3aTPYyTHSACTCS C
OTBETOM IpU BUJOM3MEHEHHUH 3aJIaHUH, HCIIONBb3YeT B OTBETE MaTepual
MOHOTpa(UUECKON JIUTEPATYPHI, TPABHILHO 00OCHOBBIBAET MIPUHATOE
peleHune, BiaaeeT pa3HOCTOPOHHUMHU HaBBIKAMH U MIPUEMaMH BBITIOJ-
HEHUS TPAKTHYECKUX 3a/1a4.
3anuchIBaeT pacueTHble POpPMYIIbI, OOBICHIET UX 3HAUCHHE, TIEpeUHC-
JSIeT OCHOBHBIE 3aKOHBI, 3aITUCHIBAET MATEMATUIECKHE BBIPAKEHHS OC-
HOBHBIX 3aKOHOB.
70-89 «XOpOULON OreHKa «XOPOIIIOY» BBHICTABIISETCS CTYJCHTY, €CIIM OH TBEPJO 3HAET Ma-
TepHal, TPaMOTHO U MO CYIIECTBY M3J1araeT ero, He I0MycKasl CyIlle-
CTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, MPABUIHHO MTPUMCHSICT
TEOPETUUECKHE MOJIOKESHUSI IPU PEIICHUH MTPAKTHUYECKUX BOTIPOCOB U
3aJ1a4, BJIa/ieeT HE0OXOJUMBIMI HABBIKAMU M IIPUEMAMH UX BBITTOJTHE-
HUSL.
60-69 «y0081€me0- Or1ieHKa «yI0BJIETBOPUTEIIBHO» BBHICTABIISICTCS CTYICHTY, €CJIH OH HME-
pumenvHo» €T 3HaHUs TOJIbKO OCHOBHOT'O MaTepuala, HO He yCBOMII €ro JeTajei,
JIOITyCKaeT HETOYHOCTH, HEAOCTATOUYHO MTPAaBUIIbHBIE (DOPMYITUPOBKH,
HAPYIICHUS JJOTUYECKON TOCTIET0BATEIHPHOCTH B U3JI0KEHHUH MIPO-
IPaMMHOTO MaTepHaia, UCTIIBITHIBACT 3aTPYyTHEHUS TIPH BBITIOTHCHUH
MPAKTUYECKHUX padoT.
0-59 «Heyoose- O1eHKa «HEYIOBIETBOPUTEILHOY» BBICTABIISIETCS CTYACHTY, KOTOPBII HE
meopumenbHoy | 3Ha€T 3HAYUTEILHOW YaCTH MPOTPAMMHOT0 MaTepuana, JOMyCKaeT Cy-

[IECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOIBIINMU 3aTPYAHEHUSIMH BBI-
MOJIHSIET MpakTuiyeckue paboTsl. Kak nmpaBuilo, olleHKa «HEyI0BIETBO-




PUTENBEHOY» CTABUTCS CTYACHTaM, KOTOPbIE HE MOTYT IPOJOKUTE 00Y-
yeHHne 0e3 JOMOIHUTENBHBIX 3aHITHIA MO COOTBETCTBYIOIICH TUCITHU-
ILUTHHE.

Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecniedeHue y4eOHO TUCIUIINHBI
OcHoBHas nuTeparypa:

1. Kysnenos, B. H. Texandeckas Tepmoaunamuka : yueoHoe nocooue / B. H. Ky3nenos, H. B.
XKnanos. — Omck : OMI'VIIC, 2014. — 97 c. https://e.lanbook.com/book/129181
2. KynukoB, A. A. Texaudeckas TepMoanHamMuKa : yuyeOHoe mocooue / A. A. Kymukos, 1. B.

NBanosa, 1. H. [HrokoBa. — Cankrt-IletepOypr : CIIOIJITY, [6. r.]. — Yacte [ : OOmme npuHIUIBI —
2015. — 104 c. https://e.lanbook.com/book/64132

3. OO6mas TerioTexHuka : yueoHoe nocooue / M. B. MBanosa, A. ®. Cmonskos, A. A. Kynu-
koB, . H. TrokoBa. — Cankt-IletepOypr : CIIOIJITY, 2016. — 88 c. https://e.lanbook.com/book/74024
4, Texuuueckas TepMorHaMuKa. KpyroBbie poIecchl: TCOPUS M MPUMEHEHHUE : yueOHOE IM0-

coobue / A. A. Kynukos, U. B. BanoBa, A. ®. Cmossikos, M. H. [IrokoBa. — Cankt-IlerepOypr : CII6I'JI-
TV, 2018. — 44 c. https://e.lanbook.com/book/112724
5. Epemkun, A. U. TeroBoil pexum 3nanuil: yaebnoe nocoodue st By3os / A. U. Epemkun, T.
N. Koponea. — 3-¢ wusa., wuchnp. u gon. — Cankr-IlerepOypr: Jlans, 2020. — 304 c.
https://e.lanbook.com/reader/book/149299/#2
JononHuTenpHas IuTeparypa:

6. Kpyrios, A. b. PykoBoACTBO 110 TEXHUUYECKON TEPMOJMHAMUKE C MPUMEPAMU U 3aJa4aMH :
yuebHoe mocobue / A. b. Kpyrnos, U. C. Pagosckuii, B. C. Xapurono. — Mocksa : HUSAY MU®U, 2012.
— 156 c. https://e.lanbook.com/book/75939

7. Tennorexnuka. [lpaktuueckuit kype : yueOnoe nocodue / I'. A. Kpyrnos, P. U. Bynrakosa,
E. C. Kpyrmoa, M. B. AnmpeeBa. — Caunkr-IlerepOypr : Jlamp, 2017. — 192 vc.
https://e.lanbook.com/book/96253

8. Uyxun, 1. M. CoopHuK 3a7a4 10 TEXHUYECKON TepMOJUHAMUKeE : yueOHoe rnocobue / 1. M.
Yyxun. — 2-e nepepad. u non. — HMeanoso : UTDY, 2018. — 248 c. https://e.lanbook.com/book/154598

9. Hupensman, H. M. Texunueckas TepmonrHamuka : yueOnoe mocodue / H. M. lupensman.
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JlabopaTopHble ¥ MPAKTUYECKUE 3aHATUS MPOBOASATCS B abopaTopuu « TemmoTexHuKka u TEPMOIH-
Hamukay (aya.318). O6opynoBanue:

KommuiekT yueOHO-HarIaIHbIX TOCOOUI U TIIaKaToB;

KoMmiekT 1oKkyMeHTaluu, MeTOAN4ecKoe 00eceueHue;

Jlab6opatopnsiii cteng TOT-TIIb ans ucnbITanus pa3audHBIX KOHCTPYKIIMH TEIIIOOOMEHHUKOB;

JlaGopaTopHbIe YCTaHOBKH IS BBIIOJIHEHHS Ta00paTOPHBIX PadoT:

1. OnpeneneHue TEMI0EMKOCTH BO3AYXa;

2. OnpeneneHre KPUTHYECKOTO JUAMETPa TEIUIOBOM N30JIALINY;

3. Ompenenenue KpUTHUECKOTO NIEpenaia AaBJIeHNUs U KPUTHIECKON CKOPOCTH;

4. Ompenenenue Ko PUIMEHTa TEIUIONPOBOJHOCTH CHITYYUX MaTEpPHAIIOB.

JlaboparopHslii cren] «TeXHONMorus 0OUuCTKU U 00e3BPEKNUBAHUS IIPOMBILIUICHHBIX BEHIOPOCOBY.

Peanuzaius KOMIIETEHTHOCTHOTO MOJIX0/a B MPOIECCe U3YUEHUS AMCLUIUIMHBI MpEArnoIaraeT opra-
HU3ALUI0 UHTEPAKTUBHBIX 3aHATUN. IHTepaKkTUBHBIC 3aHATUS MPOBOJAATCS B BHUJIE JIA0OPATOPHBIX 3aHATHIA,
BO BpeMsl KOTOPBIX 0Oydaroliuecsi B HEMOCPEACTBEHHOM KOHTAKTe C MPEroAaBaTelieM OCBaWBaIOT MPaKTH-
YECKHME HABBIKU MIPOBEICHUSI SKCIIEPUMEHTAIBHBIX NCCIICTOBAHUI.

yq66H0'MeTOHI/I‘IeCKI/Ie PEKOMEHAAINHA JISA CTYJICHTOB
1. Yka3zanust U1sl IpOCTyIIMBaHUs JTEKIUI

[Tepen HayanoM 3aHATUI BHMMATEIBHO O3HAKOMUTBLCS C YYEOHBIM IJIAHOM MPOBEJICHHS JIEKIUH U
CIMCKOM PEKOMEHI0OBAHHOM JIUTEPATYPHI.

[Tepen noceneHreM ouepeHON JEKIMU OCBEKUTh B aMSTH OCHOBHBIE KOHLIEIIIIUH NPONHAEHHOTO pa-
Hee marepuana. [loqroToBuTk mpu HeOOXOAMMOCTH BOIPOCH! IpernoaBaTento. He Hago onacarkcs, 4To BO-
IIPOCBHI MOT'YT OBITH TPOCTHIMH.

Ha nexkunn ocHOBHOE BHUMaHHE CIEAYyeT yIENATh HE (GOpMyIaM M MaTeMaTHYECKHM BBIKIAJIKaM, a
COJIEP’KaHUIO N3Y4YaeMbIX BOIIPOCOB, OIIPECICHUAM U IOCTAHOBKAM 3a]1a4.

B nporecce n3ydenus JIEKIMOHHOTO Kypca HEOOXOAMMO 1O BO3MOXHOCTH YacTO BO3BPAIATHCS K OC-
HOBHBIM IMOHSITUSM M METOJIaM pelleHus 3a/1a4 (371eCh BO3MOXEH BbIOOPOUHBINA KOHTPOJIb 3HAHUHN CTY/IEHTOB).

JKenarenpHO UCIIONB30BaTh KOHCIIEKTHI JIEKIIMH, B KOTOPBIX UCIIOJIB3YETCS IPUHSATAS IIPETIOAABATEIIEM
cucreMa 0003HaYeHUH.

s 6onee moapoOHOro M3ydeHUs Kypca cliefyeT paboTaTh ¢ peKOMEHIOBAaHHBIMHU JIUTEPATYPHBIMU
UCTOYHUKAMHU U BHOBB MOSIBJISIOLIMMHCS UCTOUHUKAMHU.

2. YKa3aHus Ui y9acTus B MPAKTHUECKUX 3aHSATHIIX

[lepen mocelieHNEM YSACHUTh TEMY MPAKTUYECKOTO 3aHATHUS M CAMOCTOSITEIbHO M3YyYUTh TEOpPETHYE-
CKH€ BOIPOCHI.

[TosyunTs y mpenonaBaress 3a/aHrie Ha BBIIOJHEHHE MPAKTUUYECKOIO 3aJJaHMsl, KaK MPaBUiIO 3TO pe-
IIEHUE 3aJ]auydl MO MPOWICHHOMY JIEKIIMOHHOMY Marepuaiy. Pemienue 3agauun opOpMUTH MUCBMEHHO WU
BBITIOJIHUTH C MCIIOJIb30BAaHMEM KOMITBIOTEPA M MIPU HEOOXOIUMOCTH pacliedaTaTh U cIaTh MPENoiaBaTesto
Ha MPOBEPKY.

Ilepen moceleHNEM ySACHUTh TEMY MPAKTUYECKOTO 3aHATHS M CAMOCTOSITEIBHO M3YyYUTh TEOpETUYE-
CKH€ BOIPOCHI.

B koH1e 3aHATHS TpU HEOOXOJUMOCTH BBISICHUTD Y MPEINOJIaBaTeNsl HEICHbBIE BOIIPOCHI.

OcHoOBHBIE pe3yJIbTaThl BHINOJIHEHUS paboThl HEOOXOJUMO pacreyaTarb.

3. Yka3zaHus U1l BHITOJHEHUS J1abOpaTOPHBIX padboT

Cobmronate TpeOOBaHMS TEXHUKH 0€30MAaCHOCTH, Ul YEro MPOCIylaTh HEOOXOAUMBIE Pa3bsICHEHUS
0 MIPAaBUIILHOCTH MOBEJICHHS B Ja0OpaTOPUH.

[TonyuuTs 3aaHue y mpernojiaBaTess Ha BhINOJHEHUE JabopaTopHOi paboThl. M3yunTs MeTtoanye-
CKO€ YKa3aHUe IO €€ BBIMOJIHEHUIO. BBIMOIHUTS MpeayCMOTpEHHbIE U3MEPEHUS U OPOPMUTH OTUYET B MHUCH-
MEHHOM BHJIE B COOTBETCTBUU C TPeOOBAHUSAMHU METOIMYECKUX YKazaHUil. OTYeT caaTh Ha MPOBEPKY Ipe-
M0JIaBaTENI0 U OTYUTATHCS YCTHO, OTBEYAasl Ha BOMPOCHI IIPENoAaBaTess.



[lepen BbIOIHEHHEM J1aOOPATOPHON PabOTHI MPOBECTH CAMOCTOSTEIBHO MOJATOTOBKY K pabore u3y-
YMB OCHOBHBIE TEOPETUUYECKHE MTOJIOKEHHS, 3HAHUE KOTOPBIX HEOOXOIMMO Ui OCMBICICHHOTO BBIIIOJHEHUS
paboTHI.

B nporuecce BoinosaHeHUs paboThI CleyeT NOCTOSIHHO OOIIaThCs ¢ MpenogaBaTeaeM, He JoMycKas 1o
BO3MOXXHOCTH HEIPAaBUIIbHBIX JAEHCTBHH.

OCHOBHBIE PE3yJIbTaThl SKCIIEPUMEHTOB HE00X0AUMO 3a(UKCHPOBATH B MUCbMEHHOM BH/JIE.

[Tpu cnage 3adera Mo paboTe MOATOTOBUTH OTYET O MPOJICIIAHHON paboTe, T/ie JOIKHBI OBITH OTpaXKe-
Hbl OCHOBHBIE PE3YJIbTAThl U BBIBOJIBI.

4. Yka3aHus JUIs BBIIIOJIHEHUS CAMOCTOSITENILHON paboThI

[TomyuuTs y npenopasaress 3aJjaHUue U CIMCOK PEKOMEHIOBAaHHOW JuTepaTypsl. V3ydeHue teoperu-
YECKMX BOIPOCOB CIIEAYET MPOBOAMTH MO BO3MOXKHOCTU CaMOCTOSATENIBHO, HO IPHU 3aTpyIHEHHsX oOpa-
IIaThCS K NMPENOAABATEINIO.

[ToaroToBUTH NUCBMEHHBIN OTUYET O NMPOJENaHHON padoTe.

[Tpu BeINOTHEHUN (PPOHTAIBHBIX 3aJaHUH 110 YCMOTPEHHIO IIPeroiaBaresis paboTa MOXKeET ObITh OlLie-
HeHa 0e3 MMCbMEHHOI'0 OTYETa HA OCHOBE OTBETOB Ha KOHTPOJIBbHBIE BONPOCHI, IIPU YCIIOBUU aKTUBHOM ca-
MOCTOSITEJIbHON paOOTHI.

[ToAroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

Takum oOpa3om, camocTosiTeNbHasE paboTa CTYACHTOB SIBIISICTCSI HEOOXOAUMBIM KOMITIOHEHTOM TIOTY-
YEeHHUs IOJTHOLEHHOT'O BBICILIET0 00pa30BaHuUs.

MeTOJ]l/I‘leCKI/Ie PEKOMEHIAIUNA NJIsA npenonaBaTeJleifl
1. Ykazanus 1Jig npoBeACHUs JEKIUH

Ha niepBoii BBOJIHO# JIEKIIMH cAenaTh oOLIMil 0030p coaepKaHusl Kypca 1 OTMETUTh HOBBIE METOBI U
MOJXO/BI K PEIICHHUIO 3aa4, pACCMAaTPUBAEMbIX B KypCeE, JOBECTH JI0 CTYICHTOB TpeOoBaHuUs Kadeapsl, OT-
BETUTH HA BOMPOCHI.

[Ipu moAroTOBKE K JEKIIMOHHBIM 3aHATUSM HEOOXOIMMO MPOyMaTh IJIaH €ro MPOBEICHUS, COJepKa-
HUE BCTYMUTEIbHON, OCHOBHOM W 3aKJIFOUUTEIBLHON YacTH JIEKIIUHU, O3HAKOMUTHCS C HOBUHKaAMU Y4eOHOU U
METOJUYECKOU JHUTEpaTyphl, MyONUKAIHUSIMH TMEPHOANYECKON TMeuaTH MO TeMe JIEKIMOHHOTO 3aHSTHS.
YTOUYHUTH IUIaH NPOBENCHUS CEMUHAPCKOIO 3aHATHUS IO TeMe JIeKUuHU. llepen n3noxeHueM TeKylero Jek-
[IMOHHOTO MaTepuaja HallOMHUTh 00 OCHOBHBIX MTOTaX, JOCTUTHYTBIX Ha Mpeaplaymux Jekiusax. C aTon
HENbIO 337aTh HECKOJIBKO BOMIPOCOB aAYAUTOPHH U OCYIIECTBUTH BEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYIEHTOB.

B xo7e neKImoHHOT0 3aHATHS MPEToaBaTesb J0KEH Ha3BaTh TeMY, Y4eOHbIE BOITPOCH], 03HAKOMHUTH
CTYAEHTOB C MEPEYHEM OCHOBHOM M JIOMOJIHUTEIBHOW JTUTEPATYPHI MO TEME 3aHATUA. PackpeiBas coaepixa-
HUE YYEOHBIX BOIPOCOB, aKIIEHTUPOBATH BHUMAHUE CTY/ICHTOB HA OCHOBHBIX KAaTETOPUSX, SIBIICHUAX U MPO-
1eccax, 0COOCHHOCTAX MX MPOTEKaHUsA. PacKpbIiBaTh CYIIHOCTh M COJIEPKAHUE PA3IMUHBIX TOUEK 3PEHUS U
HAYYHBIX TOJXOJ0B K OOBSICHEHHUIO TE€X UM UHBIX SBICHUHN U MPOILIECCOB.

CrnenyeT apryMeHTHPOBAHO 00OCHOBATH COOCTBEHHYIO MO3ZHIIMIO TI0 CIIOPHBIM TE€OPETUYECKUM BOTIPO-
caM. [IpuBonute mpumepsl. 3aaBaTh MO XOAY M3J0KEHUS JEKIMOHHOTO MaTepuaia pUTOPUUYECKUE BOMPO-
CBbl U CaMOMYy JlaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AIMH MBICIUTEIHHON JEATEIbHOCTU CTY/ICH-
TOB, MOBBILICHUIO UX BHUMaHUs M MHTEpEca K MaTepuany JIEKUUH, ee coaepxkanuto. [Ipenonasarens noJi-
J)K€H PYKOBOJUTH PaOOTOM CTYACHTOB IO KOHCIEKTHPOBAHHUIO JICKIIMOHHOTO MaTepHhaia, MOAYepKUBATH
HEOOXOAMMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUN M3ydaeMOW TeMbI, 0CO00 BBIIETSSA, KaTe-
TOpUANBHBIN ammapat. B 3akmounTeIbHON YacTH JIEKIMH HE0OX0auMo ChOPMYIUPOBATh OOIINE BHIBOIBI
M0 TeMe, PaCKPBIBAIOIINE COJIEPKAHUE BCEX BOMPOCOB, MOCTABICHHBIX B JIEKITUU. OOBSIBUTH TUTAH OYepe/I-
HOTO MPAKTHUYECKOTO 3aHATHS, JaTh KPAaTKUE PEKOMEHJAIlMU MO MOJATOTOBKE CTYIEHTOB K ceMuHapy. Omnpe-
JIETIUTh MECTO M BPEMsI KOHCYJIbTALMM CTYIEHTaM, MOXKEJIABIIUM BBICTYNIUTh HA CEMHUHApE C JAOKIaJAamMu U
pedeparamu.

Ha nmocnenneit nekuuu yaenuTs Bpems g 0030pa Haubosee BaXKHBIX MMOJO0KESHHH, pACCMOTPEHHBIX B



Kypce.

2. Yka3zaHus AJ1sl NpOBEACHUS MPAKTUYECKUX 3aHATUI

[ToAroTOBUTE TEOPETUYECKHUE BOIIPOCHI WU 3324, KOTOPBIE TOJKHBI BBIIIOJHUTh CTYI€HTHI BOBPEMS
MPAKTUYECKOro 3aHsTUA. [I0ArOTOBUTH CHUCOK JIMTEPATYPHBIX UCTOUYHUKOB, HEOOXOIUMBIX JJIsi BHIIIOJHE-
HUS 3a/1aHUs U KOTOPBIE CTYIEHTHI MOT'YT MOJIY4YUTh B OMOIMOTEKE MHCTUTYTA. [10ArOTOBUTH NEepeyeHb NH-
TEPHET-PECYPCOB, KOTOPHIE MMOMOTYT B BBIMOJHEHUU MPAKTUUECKOTO 3aanus. [locie nomydeHust oTuer BhI-
MOJIHUTH MPOBEPKY M HA CIECAYIOIIEM MPAKTHUYECKOM 3aHSATHH pa300paTh JOMYIICHHBIE OMMMOKU H MOJICKa-
3aTh, KaK UX HEOOXOJAUMO YCTPAHUTD.

Yetko 0003HAYUTH TEMY 3aHSITHSL.

OOCynuTh OCHOBHBIE MOHSTHS, CBSI3aHHBIE C TEMOIA.

B nporecce pemenus 3aiad BeCTU AUCKYCCUIO CO CTYJE€HTaMU O MPAaBWIBHOCTU ITPUMEHEHUs Teope-
TUYECKHUX 3HAHUM.

OTMmeuath CTYEHTOB, HauboJee aKTUBHO YYaCTBYIOIIMX B PELICHUH 33/1a4 U TUCKYCCHSIX.

B KOHIIe NpaKTUKH 3a/1aTh ayAUTOPUU HECKOJIBKO KOHTPOJIbHBIX BOIIPOCOB.

3. Yka3zaHus Jyist IpoBeieHus 1a00paTOPHBIX 3aHATUH.

CoOimoiate TpeOOBaHUS TEXHUKH O€30MAaCHOCTH W TPOBOJHUTH HEOOXOIUMBIC Pa3bsCHEHUS O IMpa-
BUJILHOCTH TIOBEJICHUS B JIA0OPATOPUH.

[lepen BeIMOMIHEHNUEM J1a0OPATOPHOM pabOTHI MPOBEPUTH CTEIIEHb TOTOBHOCTH CTYJECHTOB, HATOMHUTh
U 00CYIUTh OCHOBHBIEC TEOPETUUYECKHE MOJIOKEHHUS, 3HAHUE KOTOPBIX HEOOXOIUMO JJIsi OCMBICIIEHHOTO BBI-
MOJTHEHHS paboT.

3a01aroBpeMeHHO MPOBEPUTH PAOOTOCIIOCOOHOCTH JTa00PaTOPHBIX ycTaHOBOK. Hammuue meToauye-
CKHX YKa3aHHH K MPOBEACHUIO TabopaTopHbIX paboT. [oAroToBUTH MHAMBUAYAIBHOE 33JaHHUE IO YCTAHOB-
K€ PEeKUMOB PaOOTHI TAOOPATOPHBIX YCTAHOBOK ISl KAXKIOTO CTYJEHTA, B COOTBETCTBHE CO CITUCKOM CTY-
JICHTOB.

B nporecce BbImosiHeHHsT pabOThI CIEAYET MOCTOSIHHO OOIIATHCS CO CTYACHTaMH, HE JIOMycKas Mo
BO3MO>KHOCTH MX HEMPABWIbHBIX ICUCTBUU.

TpebGoBath, 4yTOOBI OCHOBHBIE PE3YNbTATHl IKCHEPUMEHTOB OBLIM 3a(UKCHpPOBAHBI CTYIEHTAMHU B
MMCbMEHHOM BHJIE.

[Tpu mpueme 3adera mo padore TpebOBATH OTUYET O MPOJCIAHHON padoTe, e JOHKHBI OBITh OTpaXKe-
HbI OCHOBHBIE PE3YyJIbTAThl U BHIBOJIBI.

4.Yka3aHus 110 KOHTPOJIIO CAMOCTOATEIbHOU PabOTHI CTYJCHTOB

[To ycmoTpeHuto mpenoaaBarens 3aJJaHue Ha CaMOCTOSATEIbHYI0 pab0Ty MOXKET ObITh MHIUBUIYallb-
HBIM WA (PPOHTATHHBIM.

[Ipu ucnonp30BaHWU WHIWBHAYAIBHBIX 3aJIaHUM TpeOOBaTh OT CTYJEHTAa MUCHMEHHBIA OTYET O MpPO-
JelTaHHOM padorTe.

[Tpu mpumeHeHnn (HPOHTANTBHBIX 3a/laHUN BECTH KOJUIEKTUBHBIE OOCYXICHUS CO CTyIEHTAaMH OCHOB-
HBIX TEOPETUUECKHUX MOJOKEHUH.

C 1uenbio KOHTPOISI KayecTBa BHITIOJHEHHUS CaMOCTOATEIbHOU PabOThl TpeOOBaTh WHIAMBUAYAIbHbBIE
OTYETHI (IOMyCTUMO BMECTO MUCHbMEHHOT'O OTUETa MPUMEHATH HHIUBUyaTbHbIE KOHTPOJIBHBIE BOIIPOCHI).

[Tporpamma coctaBiena B coorBerctBuu ¢ TpeboBanussmu OC HUAY MUDU u yueOHBIM mi1aHOM
OCHOBHOM 00pa3oBaTeIbHON MpOrpamMMBbI 1Mo HampasieHuio moarotoBku 13.03.01 Termmosnepreruka u Ter-
JOTEXHHKA.

Pabouyto nporpamMmy coctaBuil: JoueHT Y cTHHOB H.A.

Penensent: nonent Koctun I A.

[Tporpamma onobpena na 3aceqanuu Y MKH 13.03.01 TerosHepreTrka U TeMIOTEXHHUKA.

[Ipencenarens yueOHO-MeToandeckoi komuccun PazyBaes A.B.



