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1 Ilesv oCcBOeHUSA AUCIHUTIIMHBI

LlensiMu OCBOeHHUs AUCHUIUIUHBI «TepMoJHaMUKa U TeOpysi aBUALIMOHHBIX
[IBUTaTesIel» SBISIOTCA (POPMUPOBaHWE 3HAHWW, YMEHHH, HaBBIKOB U KOMITeTEHL[UH
MPU HCIMOJb30BaHUM OCHOBHBIX 3aKOHOB, TOJIO)KEHWW BBICIIEM MaTeMaTUKU U
(bU3MKH, UMERIUX OTHOIIIeHHEe K TeXHUYeCKOMY 00C/Ty>KUBaHUIO BO3/YIIHBIX CY/J0B
[J/Is1 YCHEIIHOW MNpo(deCcCUOHATbHOU [esiTe/IbHOCTA BBIMTYCKHUKOB IO TOATOTOBKE
crieLiiaIMcToB Mo npodusto: «Iloamep>kaHre T€THON TOHOCTH»

3a/jauaMy OCBOEHUSI IUCLIUTIIMHBI SIBJISTFOTCS:

- yriybieHHoe W3yueHHe CTyJleHTaMH BOIIPOCOB, CBSI3aHHBIX C H3y4YeHUEeM
OCHOB TepMOJVHAMUKU W TeopuM (OpraHu3aijuu pabouero mpoiiecca) 3/ieMeHTOB
I'T[, npuHOMIOB UX PabOThI, XapakKTepUCTHK 31eMeHToB [T/l 1 ABUTaTE/NS B L1€/I0M;

- OBJlaZleHue MeTOJaMHu OCYIeCTB/IeHHsI TepMOJUHAMHUUYeCKUX T[POLeCCOB,
MPOTEKaroIINX B aBUALIMOHHBIX JABUTATEISIX;

- BbIpabOTKa HEOOXOJUMOCTH H3yUeHUs HayuyHO-TeXHHUUeCKOW WHQopMaLyu
0TeueCTBEHHOTO U 3apy0Oe>KHOTO OTbITa aBUAL[MOHHOTO JIBUTaTe/IeCTPOEHKS;

- pa3BUTHE y CTY/IEHTOB CaMOCTOSITeJTbHOCTH, YBEPEHHOCTU B BbiOOpe opM U
MEeTO/|0B aHa/M3a pe3y/bTaTOB MCC/e/JOBAaHUM (BBIMOJHEHHOIO 3aZlaHusl) U YMeHUsI
aHa/JIM3MPOBaTh MOJyUYeHHbIE pe3yJbTaThbl, (OPMYJIUPOBaTh TPEAJIOKEHUS] MO KX
BHE/IPEHUIO;

- oOyueHre CTyZieHTOB MeTO/iaM TIpOBe/leHUs] SKCIepUMEeHTOB, TIPUBUTHE
HaBBIKOB 0000I1IeHUs TIO/TyueHHbIX pe3y/bTaToB, Ky/JAbTYPbl U TOUHOCTH B paboTe ¢
nabopaTopHeIM 000py/0OBaHHEM, arlapaTypoi, W3MepUTeNbHBIMH TprbOpaMH,
BBIUMC/IUTE/TbHOM TEXHUKOW W TIpHOOpeTeHHe 3HaHWM TI0 COO/IOZEHHIO TIpaBUJI
TeXHUKHU 0e30I1aCHOCTY;

- pa3BUTHe y CTY/IEHTOB CIIOCOOHOCTU OCYIECTBJISATh TOUCK, CITIOCOOHOCTU K
KPUTUUECKOMY aHa/lvM3y U CUHTe3y WH(OpMAalUM, MNPUMEHEHUK)  CUCTEMHOTO
MO/IX0/1a [/1s1 pelleHus TTOCTaB/IeHHbIX 3a/ay;

- (hopMrpoBaHUe y CTYZEHTOB MPOUYHOW TeopeTHuyecKol 0a3bl, MO3BOJSIOLIEH
AaBUALIMOHHOMY CIELIMa/IUCTy TPUHMMATh TpPaBWIbHbIE W TPaMOTHbIE pELIeHUs T0
[IMarHOCTHKe, MO JIETHOM M TeXHWYEeCKOW SKCIUTyaTallii aBUALMOHHBIX CHUJIOBBIX
yCTaHOBOK TIpU YC/IOBUMU obecrieyeHust JIETHOM TOAHOCTH BO3AYIIHBIX CYJOB U
6e30macHOCTH TI0JIETOB.

HOuctuniiiHa obecrieurBaeT TMOATOTOBKY OOyuarolerocsi K pelleHur0 3ajay
npoeCcCUOHATLHOM JesiTeNTlbHOCTU OpraHu3alMOHHO-YIIpaBIeHUYeCKOTro u
9KCITyaTallMOHHO-TEXHOIOTMUeCKOro TUMA.

2 Mecto pucuuniMHel B crpykrype OITIOII BO

OucuyniiHa «TepMoAMHaMUKa W TeOpUsl aBUAL[MOHHBIX  JBUTATEJIeN»
npeAcTaBisser  cob0OM  AWCLMIIMHY  YacTd, (GOpMUPYyeMOW  ydaCTHHUKaMU
obpa3oBarebHbIX OTHOIIeHW boka 1 JuciiurmHbl (MOLY/H).

HanHasi AucIuIIMHa 6a3upyeTcs Ha pe3y/bTaTaX 00yueHUsl, TTO/TyUeHHbBIX TIPU
M3yUeHUH IIKOJIbHOTO Kypca (hU3UKH.



OucuunmHa «TepMoZHaMyKa M TeOpUs aBUALIMOHHBIX JIBUTaTesen» SIBISeTCs
obecrieunBaroLeil At AUCLMIUIMH: «KOHCTPYKLUSI ¥ TIPOUHOCTb aBMALIMOHHBIX
Asuratenei», «KOHCTPYKLMSI BO3AYILIHBIX CY[OB M aBUALMOHHBIX JIBUraresemn»,
«CuctemMbl BO3AYLIHBIX Cy/JOB W aBUALMOHHBIX JBUraresein», «lcrbiTanue
aBUALMOHHBIX JBUTaTe/Ien».

JucnurivHa usyvyaercs B 1 1 2 cemectpe.

3 KomnereHuuu oOyuaroiierocsi, (oopmupyemMbie B pe3yjbTaTe O0CBOEHHUS

AUCIUILTHHBI

[Tpoiiecc ocBOeHUsI AUCLUIIMHBI «TepMoAWHaMUKa W TeOpUsl aBUAI[MOHHBIX
JIBUraTesieli» HaripaB/ieH Ha (hoopMHpOBaHUe CAeAyIOIUX KOMITeTeHI[UH]:

Kop
KOMITeTeHLIUU
/ UHAMKAaTopa

PQBYJ'IBTHT O6y‘-IeHI/IHZ HaMMeHOBaHH e KOMIIETEHIINH; MHAWKATOPBI
KOMIIETEHLI

CriocobeH HCII0Mb30BaTh OCHOBHBIE 3aflaud MaTeMaTUKH, eIUHUIIbI
r3MepeHus, PyHJamMmeHTaIbHble TIPUHLIUIMBI U TeOpeTUUeCKHe OCHOBBI

OTK-1 (GU3MKKM, TeXHWYECKOM  MeXaHWKH, THUJPABIMKH, HMEIOLIHe
OTHOIIIEHHE K TeXHUUECKOMY 00C/TyKMBAHUIO BO3AYIIHBIX CY/IO0B.
Crioco6eH NPUMeHATL OCHOBHBIE 3aKOHbI, TI0JIOKEHUS BBICIIeH
1701 G MaTeMaTHKU /1 (JopMa/v3aljiy NPUK/IaJHbIX 3a/lau, BOSHUKAFOLIMX
B X0/1e TIPO(heCCHOHATBHOM JIeATeIbHOCTH.
2 [IpuMeHsieT 3aKOHbI (DU3MKU /I OLIEHKH 3HAyeHWi IapaMeTpoB
Mo (U3MYECKUX CHCTEM.
3 CnocobeHpacCUNTLIBATL 3JIEMEHThI aBUAL[MOHHBIX KOHCTPYKLMM Ha
Mhon IIPOYHOCTb, JKECTKOCTb M YCTONUUBOCTE.
- AHaM3MpOBaTh TPOLIECCHI, MPOUCXOAAIME MPU B3aUMOJEHCTBUN
BEIIeCTB.
Crioco6eH OCyIIeCTB/IATL TIOUCK, KPUTUUECKUM aHanu3 W CUHTe3
YK-1 UHOOpPMAILMK, TPUMEHATh CHUCTEMHBIM TOAXOJ I PelleHHs
MOCTAB/IEHHBIX 33/1a4.
i OcCy1eCTB/IseT MOUCK I/IH(boupMauHH 06 00BeKTe, orpe/esseT
JI0CTOBEPHOCTb MO/IyYeHHON HHMOPMALMH.
ur,, dopmupyeT 1ie/IOCTHOe TIpe/icTaBleHre 00 00BeKTe, a Takke O

CYLLIHOCTH UM MOC/eACTBUSIX ero (PyHKI[MOHUPOBAHUSI.

IInaHupyembie pe3y/abTaThbl H3yUeHHs AUCLHUIIIUHbI:

3HATh:

- OCHOBHBbI€ 3dKOHEI TepMOJMHAMHKH U ra3soBoi JUHAMUWKH, MeTO/bI TEIJIOBOM
3dlUThI 5JIEMEHTOB aBHa]_[HOHHOﬁ TEeXHUKU,

= MeTOJbl MdTeMATHU4Y€CKOI'O dHAJ/IM3d U MO e/IMPOBaHUA, TEOPETHUUECKOI'O U
3KCIIepHMEHTA/IbHOI'o MCC/1eOBAHKSA ITIPH PEIlIeHWH IMMPaKTU4YeCKMX 3a/14a4 I10




pacuéTy rapaMeTpoB TePMOJAVHAMUYECKUX MPOLIECCOB, TMTPOTEKAIOLINX B
aBHALIMOHHBIX JBUraTesIsIX Ha OCHOBe 3HAHUM TePMOJWHAMUKU U TEOPUU
aBHALIMOHHBIX JiBUTaTesIel;

K/accu(UKaI[|I0 aBUALIMOHHBIX JIBUraTesieid, 0c06eHHOCTH UX paboThl,
00s1aCTH UX TIPUMEHEeHUS;

OCHOBHbIe [TapaMeTphbl aBUALIMOHHBIX JIBUTaTesiel, TpeboBaHus,
ripe/ibsiB/isieMble K cCoBpeMeHHbIM ['T/I;

Ha3HaueHWe, OCHOBHbIE MapaMeTpPhl, KOHCTPYKTUBHOE BBITIOJIHEHUE, TPUHLIUTIBI
paboThl KOHCTPYKTUBHBIX 3JIEMEHTOB U OPraHK3al[1I0 B HUX pabouero
ripoLiecca;

OCHOBHBI€ JKCIIIyaTaljMOHHbIe OrpaHUYEeHHs] CUJIOBbIX YCTAaHOBOK;
B/IMSTHYE aTMOC(EePHBIX YCJI0BUM U YCJIOBUM SKCIUTyaTal[uy Ha
XapaKTePUCTHUKU KOHCTPYKTUBHBIX 3JIEMEHTOB aBUALIMOHHBIX JBUTaTeen U
aBUALIMOHHBIX JBUTaTesen B L[e/IOM.

YmMmeTn:

aHa/M3UPOBAaTh pacyeTbl TlapaMeTpOB B KOHCTPYKTHMBHBIX 3JIEMEHTOB
aBUALIMOHHBIX JIBUTaTe/el B TIpoLiecce SKCIUTyaTal[ud [Ji OCYILeCTBIeHUS
KOHTPOJISI M aHa/iM3a UX COCTOSTHUS;

MPOU3BO/IUTH pacyeT TMapaMeTpOB TepMOJAUHAMHUUYeCKUX TMPOLeCCOB IpHU
pelleHny NMPoQeCcCUOHA/IbHBIX 3a/1ay;

OLleHWBaTb  B/AMSIHME  aTMOC(HEpHBbIX yCJIOBUA Ha  XapaKTePUCTUKHU
aBUALMOHHBIX [IBUTaTesei, [/ OCYILeCTB/IeHHUs KOHTDO/S M aHaau3a UX
COCTOSIHUSI;

OCYLIEeCTB/ISTh TIOUCK, TIPOBOAUTh KPUTHWUYECKWM aHaau3 WH(pOpMaLUHy,
TIPUMEHSITh CUCTEMHBIN MOXO0/] TIPU pellieHUH MOCTaB/IeHHbIX 3a/au.

Bnapets:

HaBbIKAMU  pacyeTa  IapaMeTPOB  TepMOAWHAMUUECKHWX  TMPOL[eCCOB,
MIPOTEKAIIUX B KOHCTPYKTHUBHBIX 3/IeMeHTax aBUal[MOHHbBIX JABUTaTe/el;
MeTO/IaMU OlleHUBaHUSI TepPMO/IMHaMUUeCKUX TIpOI|eCCOB, MPOTEKAloIUX B
aBUAI[MOHHBIX JBUTATEIsIX.

HaBbIKaMU TIOMCKa uH(opMaiuu 06 00bekTe, orpejiesieHHs JOCTOBEPHOCTH
Mo/Ty4YeHHOW HH(OopMaLuu.



4 O0beM AUCHUIUIHHBI M BU/IbI y4e0HO# padoThI

OO011jasi  TPyZI0EMKOCTh AMCIUIUIMHBI COCTaB/sieT 6 3aueTHbIX equHUI], 216
aKaJleMUueCK1X 4aCoB.

Bcero CemecTphbl
HaumeHoBaHue
yacoB 1 2
OO111ast TPY10€MKOCTb AUCIUTITMHBI 216 108 | 108
KoHTakTHasi paboTa, BCero 21 12,5 | 8,5
JIEKLIUU 6 4 2
TpaKTUUYeCKHe 3aHATHUS 8 6 2
CceMUHaphbl - - -
nabopaTopHblie pabOThI - - -
KYPCOBBIE PAaOOTEI 4 - 4
CamocrosiTenibHast paboTa CTyZieHTa 185 89 96
IIpomesKyTOuHas aTTecTalus 13 9 4
KOHTaKTHasi paboTa 3 2,5 0,5
CaMOCTOsATe/IbHast paboTa 10 TOATOTOBKE K 3K3aMeHY, 10 6.5 35
3a4eTy C OLIeHKOU ’ ’

5 Cojgeprxanue JUCHMIIIAHBI

5.1. CooTHeceHMsl TeM AMCHMILUIUHBI U (D)OPMHUPYyEMbIX KOMIIeTeHIMI
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Paspen 1. TepmoauHamuKa
TO,
Tema 1.1. OCHOBHBIE TTOHATUSA JI, 113, | U3,
TepMOoJHaMUKH. [lepBbIv 3aK0H 10,8 + + CPC P3
TepPMOJVMHAMUKHU. C?:
Tema 1.2. OcHOBHBIE 13.2 + n JI, I13, TO,
TepMoJvHaMU4eCKue MpoL[eCChl. ’ CPC, nas,
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PKC ’
C3
TO,
Tema 1.3.BTopou 3akoH 7L, 113, nas,
TepMOAVHAaMUKU. L{UK/IbI TEM/IOBbIX 12.9 + + CPC, P3,
JIBUTaTeJIeu. ’ PKC C3
TO
JI, T13, ’
Tema 1.4. TepMoAMHAMIKa Fa30BOTO |, + N CPC, a3,
MOTOKa. ’ PKC P3,
C3
TO
JI, 113, I/Iﬂ?;
Tema 1.5. OCHOBBI TerIONEepejaun. 15,1 + + CPC, P3 ’
PKC C?:

Pazgen 2. Teopusi aBUalIMOHHBIX ABUTATeJIEM.

Opranwusaifusi pabouero

ripouiecca B 3jemenTtax I'T/I.
YO,
Tema 2.1. ITpuHIMnO paboThl U 13.9 + + J1, PKC, P3,
OCHOBHBIe napametpsl I'T/I. ’ [13, CPC C3
YO
Tema 2.2. Opranusaijusi pabouero J1, PKC,
Tporjecca Bo BXOJHBIX ycTpoiicTBax | 12,8 + + 3. CPC P3,
I'TAH. ’ C3
Nroro 3a 1 cemectp 99
[IpomexxyTouHas aTTecTalys 9
Bcero 3a 1 cemecTp 108

Pa3zen 2. Teopust aBUallMOHHBIX ABUrarteseii. OpraHu3aiys pabouero
ripouiecca B 3jemenTtax ['T/I.

Tema 2.3. Opranusaijusi pabouero
rporiecca B komnpeccopax I'T/I.

22,6

+

JI, 113,
CPC,

TO,
P3,
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PKC
’ C3
KYII
J1, 113, TO,
Tema 2.4. Opranu3aifusi pabouero 8.4 + + CPC, P3,
nporiecca B kamepax cropanus ['T/I. ’ PKC C3
JI, 113, TO,
Tema 2.5. Opranu3zaiusi pabouero 114 + + CPC, P3,
ripoiiecca B ra3oBbix TypouHax ['T/]. ’ PKC C3
Pa3gen 3. Teopus aBUaI[MOHHBIX ABUTaTesel. Pabounii mporjecc u
xapakrepuctuku ['T/].
J1, 113, TO,
Tewma 3.1. Pabounii nporecc u 9,4 + n CPC, P3,
XapakKTepUCTUKU ofHOBanbHbIX ['T/I. PKC C3
JI, 113, TO,
Tewma 3.2. Pabounii nporecc u 10,4 + + CPC, P3,
xapakrepuctuku TPI/I. PKC C3
Tema 3.3. Pabouwmii nporiecc u J1, 113, TO,
XapaKTepuCTUKU TypOoBanbHbix ['T/] 10,4 + + CPC, P3,
(TBaf) PKC C3
Tema 3.4. Pabouwmii nporiecc u J1, 113, 10,
XapaKTepUCTUKU TypPOOBUHTOBBIX 10,4 + + CPC, P3,
nsuraresneit (TB/). PKC C3
TO,
Tema 3.5. HeycranoBuBLIMeCs 12,6 + + JI, CPC P3,
pe>kuMbl paboTel I'T/1 C3
Tema 3.6. Bnusinue ycioBuu
8,4 + + JI, CPC | 3K¥YII

9KCIUIyaTal[ii Ha OCHOBHbIE
rapamMeTpsl U xapakrepuctuku ['T/I.
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Wtoro 3a 2 cemecTp 104
[TpomesKyTOUHast aTTecTalys 4
Bcero 3a 2 cemectp 108
216

Bcero nmo gucumruinHe

Cokparjenus: JI — nekuus, WMJI — nvHTepakTuBHasA nekuus, 113 — npakrtuyeckoe
3aHsTHe, JIP — naboparopHasi pabora, TO — Tekymumii ornpoc, /13 — uHAMBUAYaTbLHOE
nomaiiiHee 3ajaHde, CPC — camocrtositesbHasi pabora crygeHTta, KYII — kypcoBoi
rpoekT, PKC — pa3bop KOHKpeTHOM cuTyanuu, P3 — pacuetHas 3azaua, C3 —
cuTyanoHHass 3azaua, KP — koHTponbHas pabora, 3KYII — 3ammra KypCcOBOTO
MpOeKTa.

5.2 Tembl (pa3genbl) AMCIUIUIMHBI M BU/bI 3aHATHH

HaunmeHoBaHue TeMbl JVCLIUILIVHBI JI. | II3 | JIP | CPC | KYII Eggg
Paspen 1. TepmognHamuKa
Tema 1.1. OcHOBHbIe IOHATHUS
TepMOAVHaMUKU. [1epBbiv 3aKOH 04104 | — 10 — 10,8
TepMOJUHAMUKH.
Tema 1.2. OcHOBHbIE 04 08| — 12 B 13,2
TepMOZIMHaMHUuUeCKue TIPOLeCChl.
Tema 1.3.BTopoii 3aKoH
TepMOJUHAMUKU. [IUK/IbI TeI10BBIX 0,504 | — 12 - 12,9
JIBUTaTeJiei.
Tema 1.4. TepmoariHaMUKa ra30BOT0 09 |14 | - 18 ) 20,3
TIOTOKaA.
Tema 1.5. OCHOBBI Tervionepegaun. 06 |05 — | 14 - 15,1
Pa3zen 2. Teopusi aBUaLIMOHHBIX JiBUTaTeseil. OpraHu3auus pabouero npoiecca B
sneMmenrtax I'T/I.

Tema 2.1. ITpuniun paboThl 1 06|13 - | 12 3 13.9
OCHOBHbIe napametpsl ['T/].
Tema 2.2. OpraHu3arnusi pa6ovqero 06|12 - 1 B 12,8
TpoL{ecca BO BXOAHBIX YCTPOUCTBAX




Bcero

HavimeHOBaHMe TeMbI AUCLIATIIIAHBI JI | 113 | JIP | CPC | KYII HACOB
I'T/.
Wtoro 3a 1 cemecTp 4 6 — 89 — 99
[IpomeKyTOUuHas arTecTalus 9
Bcero 3a 1 cemectp 108

Pa3gen 2. Teopus aBUaI[MOHHBIX ABUTaTeel. Opranu3aiys pabodero rpoiiecca B
sneMmenrtax I'T/I.

Tema 2.3. Opranusaifusi pabouero 03 o3| _ 18 A 06
riporiecca B komrpeccopax I'T/I. ’ ’ )
Tema 2.4. Opranusarys pabouero

npoliecca B Kamepax cropanus I'T/I. 02102 | - 8 - 8,4
Tema 2.5. Opranu3anusi pabouero

npoliecca B ra3osbIx Typ6unax I'T/I. 02102 - | 11 - 11,4

Paznen 3. Teopust aBHAIJMOHHBIX ABUraresei. Pabounii mpoijecc u
xapakrepuctuku ['T/I.

Tema 3.1. Pabouwmii rpoiiecc u 02 02| - 9 ) 9.4
XapaKTepuCTUKU ofHOBaIbHbIX ['T/1.

Tema 3.2. Pabouuii mipoliecc u

xapakrepuctuku TPI/I. 02102 - 10 ] 10,4
Tema 3.3. Pabouwuii mipotiecc u

XapaKTepUCTUKU TypooBambueix I'T | 0,2 [ 0,2 | - 10 - 10,4
(IBafl)

Tema 3.4. Pabouwuii mipoliecc u

XapaKTePUCTUKU TYPOOBHUHTOBBIX 0,2 10,2 | - 10 - 10,4
nsuratenen (TB/).

Tema 3.5. HeycTraHoBuBLIMeCs 03103 - 12 ) 12,6
pe>kuMbl paboTel ['T/1

Tema 3.6. BnusiHue ycioBuu

9KCILIyaTal[ii Ha OCHOBHbIE 0,2 10,2 - 8 - 8,4
rapameTpsl U xapakrepuctuku ['T/I.

WToro 3a 2 cemecTp 2 2 96 4 104

IIpomMexKyTOUHas aTTecTalus 4

Bcero 3a 2 cemecTp 108
Bcero no gucumrinHe 216

Coxkparienusi: JI — nekmus, [13 — npakTuueckoe 3aHsitue, JIP — maboparopHast pabora,
CPC - camocTrosTensHas pabora crygenta, KYII — KypcoBoii TIpOeKT.

5.3 Copgeprxanue JUCHMILIAHDBI
Pa3pen 1. TepmoguHaMuKa

Tema 1.1. OcHOBHBIe TIOHATHUA

TEPMOANUHAMUKH

TEPMOAUHAMHUKH.

IlepBbid 3aKOH



Beemenue. YueOHast /lucimmuiiHa «TepMOAMHAMHKA M TeOpUs aBHUALIMOHHBIX
JBUTaTesien», 1elb e€ W3yueHHs, MeCTO U 3HauyeHWe B CUCTeMe TOATOTOBKU
BbICOKOKBA/IM(UI[MPOBAHHBIX aBUAIIMOHHBIX CIelUasucToB. OCHOBHbIE TOHSATUS U
omnpejieJieHdss TePMOJWHAMUKM: TepMoAuHamuueckass cuctema (TC), BHemHss
(okpy»Karoiriasi) cpefia, pabouee Teyio, NCTOUYHUKH TEIJIOTHI M PabOThI, 3aKpbIThie U
otkpeiTbie T/C. T'a3, kak pabouee Tesio T/JC. WpeanbHblii U peanbHbIi rasbl.
[TapameTphl cocTosiHUSI paboyero Teja. YpaBHeHHe COCTOSIHUSI Wjlea/IbHOTO Trasa.
Omnpenenenve, rtpaduueckoe wu3obpakeHHWe TepMOAMHAMMYECKOTO IpoIjecca.
OO6paTtumbliii 1 HeobpaTUMBbIH MpoLiecchl. Mozienn B TePMOAVHAMUKE.

BHyTpeHHSss1 3Heprus pabouero Tena. MismeHeHne BHyTpeHHel 3Heprun. Pabora
rasa, kak hopMa nepejjaud SHepruv B TepMOJMHaAMHUUYECKOM Tipoliecce. TemioTa, Kak
¢ opMa repeiaun SHeprUM B TEPMOIMHAMUUECKOM TIpoLiecce.

Outponusi. M306pakeHre paboThl W TEIUIOTHI B JUarpaMMax COCTOSHUSI.
3aBUCHMOCThL KONMUecTBa pabOThl M TETJIOTHI OT XapakTepa TepMOJHHaMHYeCKOTO
npoijecca. TeruioéMKOCTb Ta3a. Bugsl TermoémkocTu. YpaBHeHWe Maiiepa.
[Toka3zaTens aguabarbl. CyIIHOCTh W aHAJUTUUYECKOe BhIpakeHHe TIepPBOTrO 3aKoHa
TepMOJUHAMHUKW. Paborta pacimpenus (okatusi) rasa. TexHuueckas pabora.
OHTa/IbINS.

Tema 1.2. OcHOBHBIe TepMOAVHAMHUYECKHE NTPOLeCChI

[TocnenoBaTe/ibHOCTE U 00BEM pacueTa TepMOAMHAMUUYECKUX TIPOLIECCOB
(MeToMKa MCC/efOBaHUS TepMOAMHAMHUeCKUX TiporjeccoB). OmpefeseHue,
OCyIIleCTB/IeHHe W HUCCAeJoBaHHMEe OCHOBHBIX TepMOJAWHAMUUECKUX TIPOL[eCCOB
(u30x0pHOTO, N306apHOTO, M30TEPMUYECKOT0 U afrabarHoro). CpaBHeHHe U30TePMbI
1 aguabatel. O6o00IIatoIIee 3HaUeHe TIO/IMTPOIIHBIX TPOIeCccoB. PelileHue 3a/au 1Mo
oTipeJieJieHUI0 TTapaMeTPOB COCTOSIHUSL pabouero Tesa, paboTbl, TET/IOThI, U3MEeHeHUs]
SHTPONUU B TEPMOJIMHAMUYECKHUX TpoLieccax.

Tema 1.3. Bropoii 3aKoH TepMoAnHaMMKH. IIUK/IbI TeN/I0BbIX ABUraTesien

[ToHaTe 0 KpyroBbIX mporeccax (I[uKaax). IIpsMoit ¥ 0oOpaTHBINA I[UKJIBL
[Tone3nasi pabora u TepmopuHamuueckut KIIJI tykna. I{ukn u Teopema KapHo.
CyIIHOCTh BTOpPOTO 3aKOHa TepPMOAWHAMUKH, OCHOBHbIE (POpMYy/IUpPOBKU. BTopoi
3aKOH TepMOJAUHAMUKU U SHTPOIIUS.

Oco0eHHOCTH TepMOJMHAMHUeCKOTO MeTOZla MCC/Ie/JOBaHUs L[UKJIOB TerIOBbIX
nBuraresneil. CxeMa yCTpPOWCTBA U TIPUHLIMIT pabOThI aBUAIL[MOHHOTO Ta30TypOMHHOTO
asurarenss (['TH). Wpeanbabivi tukn ['TH (uukn BpatitoHa-Creukuna). Paborta u
Tepmuueckur KIIJI 1jMKna, UX 3aBUCUMOCTb OT CTeleH! TMOBBIIIEHUS [aB/ieHUsI U
CTelleHW TIioforpeBa Bo3gyxa. Pacuér u aHamu3 wufeanbHoro nukna [T/
OmnpeziesieHre TapaMeTpoB pabouero Tesa B XapaKTepPHBIX TOUKaX W/eabHOTO I[UK/Ia
I'T.

Tema 1.4. TepmoanHaMuKa ra3oBoro 1noTroxka

OcHOBHBIE 3a/jlaud ra3oBOM JWHAMUKWA. MeXayHapogHass CTaHZApTHast
armMocdepa (MCA). CpoicTBa [JBWXKYILIErocsi rasa: WHEPTHOCTb, BSI3KOCTb,
CKUMaemMoCTb, yripyroctb. CkopocTh 3ByKa. Uucio Maxa. [lo3ByKoBasi, 3BYKOBas,



CBePX3BYKOBasi CKOPOCTU [BWKeHMs rasa. PacripocTpaHeHye MasbIX BO3MYILEHUN B
[IBIDKYILIEMCS rase.

OCHOBHBIE [IOMyLeHUs], MPMHMMaeMble B Ta30BOM [JWHAMUKe. YpaBHeHHe
Hepa3pbIBHOCTU (pacxoza). YpaBHeHHWs I[1epBOr0 3aKOHAa TEPMOAWHAMMUKHU IS
JBIKYIIIErocsi rasa. YpaBHeHHe coxpaHeHMs 3Hepruu. OO60OIIEHHOe ypaBHeHHe
bepuynnu. YpaBHenue bepHymriu A KUAKOCTA U HeCKUMaemoro rasa.
[IpumeHeHVe ypaBHeHUM ra30BOM AUHAMUKU JJ1s1 pacyéTa snemeHToB I'T/I.

YpaBHeHUe npoduas CTPyd [ijisi SHEProv30/IMPOBAaHHOIO MOTOKa 0e3 TpeHWsl.
ComnioBele U fu((y30pHbIe KaHa/Ibl, OCHOBHbIe 3aKOHOMEPHOCTH TeUeHUsl ra3o0Boro
II0TOKA B KaHa/laX epeMeHHOro ceyeHus. [lapameTpsl 3aTOPMOKeHHOI'O I0TOKA rasa
(ronHbIe mapaMeTpsl rasa). YpaBHeHVe COXpaHeHUs SHepryy B IOJIHBIX [lapaMeTpax.
W3mepeHue rapaMeTpoB I10TOKa, CKOPOCThb [BWKeHUs rasa B COIlIe, MAaKCUMa/bHO
BO3MOXKHasi CKOPOCTh ra3a. Kpurnueckass CKOPOCTb ¥ KpUTUUECKHe ITapaMeTphl rasa.
l'a3opyvHaMuyeckye (yHKUMW M WX UCIIO/Ib30BaHME MPU pacyéTax ra3oBbIX MOTOKOB.
@OpMBI  COIUIOBBIX KaHa/IOB. YC/JIOBUA [IOJIyUY€HUS [O3BYKOBBIX, 3BYKOBBIX U
CBEPX3BYKOBbIX CKOpPOCTeli TeueHuWd ras3a. Pexumbl paboTel comia, pabota
[I03BYKOBOI'O COIUIa Ha PAac4éTHOM U HepacuéTHOM pexxumax. Pacxop rasa uepes
COIUIO.

Tema 1.5. OcHOBBI TeruionepeaayH.

OcHOBHBIE  33/lauM  TeOpuMd TeriooOMeHa. Bwuabl mepeHoca  Teruia.
Ter1ornpoBOAHOCTD IVIOCKUX CTEHOK.

dusnyeckrie OCHOBbI KOHBEKTHBHOTO TeryiooOMeHa. YpaBHeHue HpboTOHa.
TermoobMeH wu3/MyueHreM. 3alUTHbIe 3KpaHbl. TeryiooOMeHHbIe ammapaThl, HX
Ha3HaueHWe, TUIbI TeTVIOOOMEHHBIX arrapaToB, TpPUMeHeHWe B aBUAI[MOHHOMN
TexHUKe. MeToAbl TeIIoBOM 3aljuThl 3/IEMEHTOB KOHCTPYKLMW JieTaTelbHbIX
arrapaToB Y UX CUJIOBBIX YCTaHOBOK.

Pa3gen 2. Teopus aBUALUOHHBIX ABHrarened. OpraHusamnusi pabouero
npouecca B y1emenrTax I'T/I.

Tema 2.1. IIpunun padoTsl 4 0cHOBHBbIe mapameTpbl I'T/]

KpaTkve wucTopvueckue CBeJeHUsI O pPa3BUTUM JIBUraresiel JerarebHbIX
anmapatoB. OOiue cBeleHHWsT O  [BUTATesiX  JieTaTe/lbHBIX  araparoB.
Krnaccudukaiysi Bo3AyIIHO-peakTUBHBIX ABUraTesel, MpUHLKMI UX pabotel. Obnactu
ripumeHenus ['T/I.

TpeboBaHms, TpeAbsiBisseMble K coBpeMeHHbIM ['T/], WCHOMB3yeMbIM B
rpakaHCKOW aBUALUU.

A6costoTHBIe U yienbHble apameTpbl ['T. Tara BP/I, aHamm3 dbopMybl TATH.
YnenvHble mapameTpsl st I'T/] mpsiMoM M HenpsiMOM peakLyW. JHepreThyeCcKun
6ananc u KI1/] ra30TypOMHHOTO JBUTATE/IS.

Tema 2.2 Opranu3aius padouero mpouecca Bo BXOJHbIX M BBIXOJHBIX
ycrpovicrBax I'T/]

HasHaueHue BxofHbIX ycrporctB ['T/l. TpeGoBaHus, TIpegbsiBiseMble K
BXOAHBIM yCTpOMcTBaM. [lapameTpel, XapakTepu3yrwoiiue paboTy BXOJHBIX



ycrpoiictB. Opranusaiusi pabodero mpoijecca B JO3BYKOBBIX BXOJHBIX YCTPOMCTBAX.
Vi3MeHeHre MMapaMeTpPOB BO3/yXa BO BXOJHOM YCTPOMCTBe MpH ero pabore Ha 3emsie
¥ B TonéTe. 3aluMTa aBUALMOHHBIX ABuratened [T oT momagaHus B HUX
IOCTOPOHHUX MPeJMETOB.

Beixogubie yctporictBa ['TIl: Ha3HaueHWe, CXeMbl, OCHOBHbIe MapameTphl,
XapakTepu3yroiie paboTy BBIXOAHOTO YCTPOWCTBA. BW/bI MOTEph B BBIXOAHBIX
ycrporictBax. OmnpesiesieHMe CKOPOCTHA WCTEYEHUs ra30B U3 BBIXOJHOIO yCTPOKMCTBA.
PeBepc Tsiru. TpeGoBaHusl, TIpeJbsiB/isieMble K PeBepCUBHBIM ycCTpoicTBaM. CxeMbl
pPEBEPCUBHBIX YCTPOKWCTB.

Tema 2.3. Opranu3anusi padoudero nponecca B Kommnpeccopax I'T/]

Ha3HaueHre KOMITpeccopa, THITbI KOMITIPeCCOpPOB, TpeOOBaHus, TIpeIbsBIsieMbie
K KoMIipeccopaM. Teopusi 37ieMeHTapHOM CTyrneHu Kommpeccopa. Cxema Y NMPUHLIUM
paboThl CTyTIeHU 0CEeBOTO Komripeccopa. V3MeHeHHe rmapamMeTpoB pabouero tesa B
ctyrneHu oceBoro komrpeccopa (OK). Cxema ¥ mpyHIUIT PabOTHI CTYTIEHH OCEBOTO
KOMIIpeccopa ¢ BXOJHBIM Harpas/isitoiiuM arrapatom (BHA). OcHoOBHbIe mapamMeTphl
CTYIIeHA OCEeBOr0 KOMITpeccopa. XapaKTePUCTUKU CTYNEeHHM OCEeBOro KOMIIpeccopa.
[ToHaTe 0 mpOPUIMPOBAaHUM JIOMATOK Kommpeccopa. OCHOBHBbIE MapameTphbl
MHOTOCTYTIEHUaTbIX KOMIIDECCOPOB U HX CBSI3b C IlapaMeTpaMHu CTYIIeHM.
MHorokacka/iHble KOMIIPeCcCOpbl. XapaKTePUCTHUKU KOMIIpeccopa, OIpe/iesieHue,
rpadrueckoe mM3obpakeHre, aHaaM3. XapaKTePUCTUKU KOMIIpeccopa B rapameTpax
11010011,

PacuéTHble W HepacuyéTHble peXUMbI paboThl Komripeccopa. HeycroiiunBas
pabora oceBoro kKomripeccopa. Bwuasl HeycToWuuBOW paboThl. JIuHWUM pabounx
PE’KMMOB U 3aracC yCTOMUHMBOCTH KoMmripeccopa B cucteme ['T]I. 3azaun ¥ criocoObl
PEryIMPOBaHUsI OCEBBIX KOMIIPDECCOPOB. BiusiHWe ycioBUM SKCIlyaTaliuv  Ha
XapaKTePUCTUKHM U 3arac yCTOMUMBOCTH KoMmripeccopa. Cxema U TIPUHIMIT pabOoThI
1[eHTPOOEKHOTO KOMIIpeccopa.

Tema 2.4. Opranu3anus padouero npouecca B kamepax cropanus I'T]]
Kamepsi cropanusi I'T/], ux Ha3HaueHue, TpeOOBaHUs TIpebsB/siEMble K HUM.
Tunbl kamep cropanus. [lapameTpbl kKamepnl cropaHusi. OpraHusanus Mporecca
rOpeHUsi B OCHOBHBIX KaMepax CropaHusl.
Tema 2.5. Opranu3anusi padouero mpoiuecca B ra3oBbix TypouHax I'T/T
Ha3HaueHue, OCHOBHbIe TlapaMeTpbl, TpeOOBaHUs, MpeAbsB/isieMble K Ta30BbIM
TypbuHaMm. Turbl TypOuH. CxeMa M TPUHLUIT pabOThI CTyTeHW ra30BOUM TypOWHBI.
V3MeHeHWe MapamMeTpOB Ta3a B CTyreHU TypOuHbL. HeoOXoAMMOCTb TIpUMeHeHUs
MHOTOCTYTIeHUaTbiX TypOuH. Popmbl MPOTOUHOW uacTu TypOuH. KosadduimeHTs
T0JIe3HOTO AeiicTBUS TypOuHbI, UX aHamu3. [lotepu B Typ6uHe. CHUCTeMbI U CIIOCOObI
OXJIQKJIEHUsI JIOTIATOK Ta30BbIX TypOWH. OQQeKTUBHOCTh pa3IWyHbIX CrI0Cco00B
BO3/yLLIHOTO OXJI&)KJEHUSI.
Pa3gen 3. Teopuss aBHANMOHHBIX JABUrarejed. Paboumii mporecc u
xapakTepucTuky I'T/I.
Tema 3.1. Paboumnii npouecc U XxapaKTepUCTUKH oAHOBaIbHBIX ['T]]
HetictBurenbHbli 1wk ['TI.  Pabora mmkna I'T. Tlapamerpsl pabouero



npoijecca. 3aBUCMMOCTh paboThl 1MK/JAa OT TlapaMeTpoB pabodero Tpoijecca.
Brusinue mapameTpoB pabouero Tpoijecca Ha yaenbHble mapameTpbl [T/,
CoBmecTHass paboTa 3/1eMeHTOB ofHOBa/sibHOTO TaszoreHepatopa (OK, KC, I'T).
JIunusi pabounx pexumoB. [IporpamMMbl U 3aKOHBI yTipaB/ieHusi ofHOBanabHbIM ['T/I.
3aKOHbI yTIpaB/IeHUs] [IByXBajJbHBIM Tra3oreHeparopoM. Pexxumbl paboter [T/,
JpoccenbHble, BLICOTHbIe, CKOPOCTHBIE XapakTepucTUku TP/I.

Tema 3.2. Pabounii npouecc u xapakrepuctuku TP/

TP/, ocHOBHbIe CXeMbl M TIPUHLIMIT paboThl. OcHOBHBIe MapameTpbl TP/ u
napaMmeTphbl pabouero npoiiecca. PacripesieneHrie CcyMMapHOU TSTU MeXXAy KOHTypaMu
TP /. Pabora nukna TP/l 6e3 cMellleHHsI TIOTOKOB M ONITUMaJIbHOE pacripeiesieHre
eé Mexxay kKoHTypamu. OcobeHHOCTH TiporpamMmsbl yripaBienust TPIAJ]. OcobeHHOCTH
[IPOCCeJIbHBIX, BBICOTHBIX, CKOPOCTHBIX XapakTepucTtuk TP//I.

Tema 3.3. PabGoumii mpomecc ¥ XapaKTePUCTHKH TypoOoBanbHbIXx I'T/]
(TBal)

CxeMa, MPUHLIMIT paboThl ¥ OCHOBHbIE TTapamMeTphbl TYPOOBa/IbHBIX [IBUTATeIeH.
OKcrtyaTaliioHHble xapakTepucTuku TBa/l. OcobeHHOCTH 3aKOHOB YIIpaBJieHHs U
coBMecTHOM pabotel TBall co cBobogHo¥ TypOuwHOM W Hecyiero BuHTa (HB)

BepToJera.
Tema 3.4. PabGoumii mnpoumecc W XapaKTePUCTHUKH TYPOOBHHTOBBIX
asuraresei (TB/)

Cxema, ripuniun padotsl TB/I. Turbel TB/l. OcHoBHbIe tapameTpbl TB/I. KIT/]
TB/I. OntumanbHOe pacripefesieHHe 3Heprud (paboThl LUK/IAa) MeXAY BUHTOM H
peakijyel Ta30BO3AYIIHON BhITeKarolel U3 coria cTpyu. Oco6eHHOCTH yIpaB/ieHust
U coBMecTHOUW pabotbl 3nemeHToB TB/I. [IpoccesibHble, BBICOTHBIE, CKOPOCTHbBIE
xXapaktepuctuku TB/I.

Tema 3.5. HeycranoBuBIIHecs pexxumbl padoTbr I'TTT

TpeboBaHusi K JuHaMHUeCKUM xapaktepuctukam [T, 3amyck I'TI B
CTApTOBBIX YCIOBUSIX U B TojieTe. MI3MeHeHre mapameTpoB pabouero rpoijecca npu
pa3roHe u cOpoce rasa.

Tema 3.6. BimsiHue y10BMH 3KCIUTyaTaliu Ha OCHOBHBbIE TapaMeTpbl U
xapakrepucTuku I'T]

BivssHue [aBiieHUsi, TeMreparypbl M BJI&)KHOCTHM HAapy)XHOIO BO3[yxa Ha
XapaKTepPUCTUKX aBUaLMOHHBbIX ['T/l. BivsgHMe 3pO3UMHOIO M3HOCA U 3arpsi3HEeHUs
3JIeMeHTOB TIpOoTouHOM 4actu [T/l B yC/IOBMSIX SKCIUTyaTalldd HA MbUIBHBIX
a’poJpomMax. DKCIUTyaTalldOHHbIe OTPaHWYeHUsI U UX BAUsSHUE Ha paboTy CUIOBBIX
ycTaHoBOK. [IpuBesieHve fnaHHbIX ucnbiTaHus ['TIl K cTaHgapTHBIM aTMOC(epHbIM
yC0BUsIM. BiivisiHMe aBUallMOHHBIX IBUTAaTesiel Ha OKPY>KAarOLLYHO Cpefly

5.4 IIpaKkTHueckue 3aHATUS

Howmep Tembl Tpyzo-
AUCHHAITAHEL TemarrKa MPaKTHUeCKUX 3aHATHH EMKOCTE
(uacer)

L1 Ilpaktueckoe 3aHaTHe Ne 1. PereHue 3azau 110 0,4




OTIpe/Ie/IEHUI0 TTapaMeTpPoB pabouero Tesna.

1.2.

[Mpakthueckoe  3aHsitie Ne 2.  3o0paxeHue
TePpMOJUHAMHUUECKUX TPOLIecCOB B «p-V» U «T-S»
KOOpAUHaTax. PemeHue 3azau 110  OmpezesieHUI0
rapamMeTpoB pabouero Tena, PpPabOThI, TEIUIOTHI,
V3MEHeHWs  SHTPOIIMA B TepMOJMHaMHUYeCKHX
rporjeccax.

0,8

1.3.

IIpakTrueckoe 3aHaTre Ne 3,4. AHanu3 L{MK/1a ¥ TeOpUU
Kapno. Pacuet 1 aHanu3 ugeansHoro uvkia ['T/I.

0,4

1.4.

IIpaktueckoe  3aHatue Ne 5,6. IIpumeHeHue
yPaBHEHUU Ta30BOW JUHAMUKMU [I/Is1 pacueTa 3JIeMEHTOB
I'Th.

0,6

1.4.

IIpaktrueckoe 3aHaTue Ne 7,8,9. Pemenue 3amau 1o
omnpezie/IeHAI0  MapaMeTpoB  JIBWXKYIErocsi — rasa.
[TuceMeHHast KOHTpOJIbHas paboTa.

0,8

1.5.

[Ipaktnueckoe 3aHatve Ne 10,11,12. W3yueHue
TeopeTUUeCcKoro marepvasna, pellieHue 3a4ay [0 TeMme:
«TermooOMeHHbIe  ammapaTbl». MeTOAbl  TeTJIOBOM
3alUTBl  3JIEMEHTOB  KOHCTPYKLMW  JIeTaTeJbHOTO
aririapara u UxX CUJIOBbIX YCTaHOBOK.

0,5

2.1

ITpaktTyeckoe 3aHsaTve Ne 13. PemeHue 3azau 110
ompezie/IeHUI0 TAMM U yAedbHbIX napamerpo ['T/I.
Brimonnenue MN/13 no teme.

1,3

2.2.

IIpaktrueckoe 3ansatve Ne 14. BeinosiHeHue VI3 1o
TeMe.

1,2

HNtoro 3a 1 cem

ecTp

2.3

[TpakTrueckoe 3aHsiTie Ne 15. PacueTHo-rpaduueckas
pabora «PacueT 3amaca yCTOWYMBOCTH OCEBOTO
KOMIIPEeCCcopa.

0,3

2.4.

[TpaktTyeckoe 3aHsaTve Ne 16. M3yueHue OCHOBHBIX
3aKOHOMEpPHOCTEeN TipoLiecca TOpeHUs] B OCHOBHBIX
Kamepax CropaHusl.

0,2

2.5.

[MpakTuueckoe 3aHsTMe Ne 17. HeobxoauMocThb
TIPUMEHEHUS MHOT'OCTYTeHUaThIX TypOUH.
KoadduipeHTsl mosie3Horo JedcTBus TypOuH, HX
aHau3.

0,2

3.1.

IIpaktrueckoe 3ansiTie Ne 18. IlocTpoeHue Ha

0,2




XapaKTepUCTUKAaX  KOMIIpeccopa JIMHWK — paboumx
PEKHMOB.

[Mpaktnueckoe 3aHsitie Ne 19.  OcobeHHOCTU
xapakrepuctvk TPI/I, pacuersl mapametrpos TP/l Ha

3.2. 0,2
6aze TP/I. ’
[Tpaktnueckoe 3aHsatrie Ne 20. OcobeHHOCTU
3.3 XapaKTepUCTUK TypOoBasmbHBIX gBurareneii (TBall). 0.2
Permenue 3a7au o ornpefenenuro napametpos TBa/l. ’
[Mpaktnueckoe 3aHsitie No 21.  OcobeHHOCTU
34 XapaKTePUCTUK TypOOBUHTOBBIX ABurareneit (TBII). 0.2
Pemenue 3a7au o ornpegenieHvto napametpos TB/I. ’
35 IIpaktnueckoe 3auHsatve Ne 22. HeycraHoBuBlLLIMeCs 0.3
pe>KuMbl paboTel I'T/1. ’
[IpaktTnueckoe 3aHsiThe Ne 23. BiwmsiHue ycioBuu 0,2
3.6. 9KCIUTyaTalldd  Ha  OCHOBHble  [apamMeTpbl U
xapaktepuctuku ['T/I.
Ntoro 3a 2 cemecTp 2
Ntoro no gucuuniviHe 8
5.5 JIabopaTopHbI NPAKTHKYM
JlabopaTopHbIH MPaKTUKYM YueOHbBIM T/IaHOM He TIpelyCMOTpEH.
5.6 CamocTrosiTesibHasi padora
Homep Temsl Tpyno-
AUCLATLINA- Buzibl camocTosiTe/IbHOM PabOTHI E€MKOCTB
HBbI (uacer)
1.MI3yueHue TeopeTMUeCKOr0 MaTepuaga [0 TeMe:
OCHOBHBIE TOHATUSI TepMOAWHAMHUKHU. [lepBbilli 3aKOH
TePMOJVHAMUKH.
L.1. 2.BbITIO/THeHWe VMHWBUAYaIbHOrO JOMAaIIHero 3ajaHus 18
[1-13]. [ToAroTOBKa K TEKYyIl[eMy OIpOocCY.
3.IToAroTroBKa K pelleHut0 PaCUéTHBIX U CUTYaLMOHHBIX
3a/au.
1.i3yueHre TeopeTUUeCKOro MaTepuasa II0 TeMe:
1.2. OcHOBHbIE TepMOJUHAMUYeCKUe TIPOLieCChI. 12

2.Brino/iHeHWe WHAWBHU/yalbHOTO JOMAaIlIHero 3a/laHusl




Howmep Tembl

Tpyno-

ANCLATINA- Bubl caMoCTOsITe/IbHOM pabOThI €MKOCTb
HbI (uacer)
[1-13]. TToaroToBKa K TeKyll[eMy Ompocy.
3.IToAroToBKa K pelieHui0 paCuéTHbIX U CUTYalMOHHBIX
3a/au.
1.i3yueHre TeOpeTMUYECKOTO Marepuajia TII0 TeMme:
Bropon 3akoH TepMoAgMHaMUKHW. LIMK/IBI TeroBbIX
JIBUTaTeNen.
1.3. 2.BbINosiHeHWe WHAWBUYAJIbHOTIO JOMAIIHEero 3aJaHust 12
[1-13]. [ToAaroTOBKa K TEKyIl[eMy OIpocCy.
3.IToAroroBka K pelieHur0 paCuéTHbIX U CUTYaLMOHHbBIX
3a/au.
1.3yueHre TeopeTUUeCKOro MaTepuana II0 TeMe:
TepMmozHaMUKa ra30BOro IOTOKaA.
14 2.BbInosiHeHWe UHAUBU/YAIbHOTO JOMAIIHEero 3aJaHusi 18
o [1-13]. IToaroToBKa K TeKylleMy Ompocy.
3.IloAroToBKa K pelleHnt0 paCYéTHBIX U CUTYaLMOHHBIX
3ajau.
1.i3yueHre TeopeTUUeCKOr0 MaTepuasa II0 TeMe:
OCHOBEI Terionepeayy.
15 2.BbInosiHeHWe UHAUBU/YAIbHOTO JOMAIIHETrO 3aJaHusl 4
e [1-13]. IToaroToBKa K TeKylljeMy OImpocy.
3.IloaroToBKa K pelieHnt0 paCYéTHBIX U CUTYaLMOHHBIX
3a/1au.
1.MI3yueHue TeopeTUUeCKOr0 MaTepuasa [0 TeMe:
[TpunIMI paboThl 1 OCHOBHBIE TTapameTpbl I'T/I.
21 2.BeInosiHeHWe UHAUBU/YAIbHOTO JOMAIIHEro 3aJaHusl 12
[1-13]. [ToAaroToBKa K TeKyl[eMy OIpOocCy.
3.IloaroToBKa K pelieHnt0 paCYéTHBIX U CUTYaLlMOHHBIX
3a/1au.
1.i3yueHre TeopeTUUeCKOro MaTepuasa II0 TeMe:
Opranu3aiusi pabouero ripoijecca BO BXOAHBIX U
BBIXOJHBIX ycTporcTBax ['T/I.
2.2. 2.BbInosiHeHue WHAMBUAYAJIbHOIO JOMALHero 3ajaHus 11
[1-13]. IToaroToBKa K TeKylljeMy Ompocy.
3.IToaroroBka K pelieHur0 paCuéTHBIX U CUTYaLIMOHHBIX
3a/au.
Nroro 3a 1 cemecTp 89
1.i3yueHre TeopeTUUECKOr0 MaTepuasa II0 TeMe:
2.3. OpraHusauysi pabodero Iporecca B KOMIIPECCOpax 18

I'T.




Howmep Tembl
JTACLIATLITN-
HbI

Bubl caMoCTOsITe/IbHOM pabOThI

Tpyno-
€MKOCTb
(uacer)

2.1ToAroToBKa K TeKyllemy OIpocy.

3.BbinosiHeHne UHAMBU/YAJIbHOIO JOMALIHero 3aJaHus
[1-13].

4.I1oAroTOBKA K pelleHHI0 PACYETHBIX U CUTYaLjUOHHbIX
3a/1a4.

5.Pabora Hag KVYTI.

2.4.

1./i3yueHne TeopeTHUECKOrO0 Marepuasa TII0 TeMe:
Opranuzaiusi paboyero mpoijecca B KaMepax CropaHusi
I'T.

2.IToAroTOBKA K TEKYIIIEMY OITPOCY.

3.BbImnosTHeHWe UHUBUYaTbHOTO JOMAIITHETO 3aZlaHHUs
[1-13].

4.TToAroToBKa K peIeHnio paCUeTHLIX U CUTYaAI[HOHHBIX
3ajiau.

5.Pabora Hag KYTI.

2.5.

1.MI3yueHue TeopeTMUeCKOrO MaTepuaga [0 TeMe:
Opranu3anus pabouero mporecca B ra3oBbIX TypOHHAxX
I'TAH.

2.IToaroTtoBKa K TeKyllemy Ornpocy.

3.Brino/iHeHWe UHAVBUIYaIbHOTO JOMAIIHero 3aJjaHus
[1-13].

4.1ToAroTOBKA K PEIIeHNI0 PACUETHBIX U CUTYal[MOHHBIX
3a/au.

5.Pabora Hag KYTIL.

11

3.1.

1.MI3yueHue TeopeTUUeCKOr0 MaTepuasa [0 TeMe:
Pabounii Tipoliecc ¥ XapakKTepUCTUKH OJHOBaMbHBIX ['T/]
[1-13]

2.IToAroToBKa K TeKylliemy Ornpocy.

3.IToAroTroBKa K peleHrr0 PaCYETHBIX U CUTYaLIMOHHBIX
3a/1au.

4. Pabora Hag KYTI.

3.2.

1./i3yueHne TeopeTHMYeCKOrO0 Marepuasa 10 TeMe:
Pabouwnii mpouiecc u xapakrepuctuku TP/[1-13]
2.IToAroroBka K TeKylemMy OIpocy.

3.IToAroToBKa K pelieHni0 pacyéTHBIX U CUTYalMOHHBIX
3ajau.

4.Pabora Hag KVYTI.

10

3.3.

1.MI3yueHue TeopeTMUeCKOr0 MaTepuaga [0 TeMe:
Pabounii mpoljecc W XapaKTepUCTUKH TypOOBaIbHBIX

10




Howmep Temsl Tpyzno-

AVCLATIIA- Buabl camocTosTeTbHOM paboThl €MKOCTb
HbI (uacer)

I'TA (TBaMd) [1-13]
2.1ToAroToBKa K TeKyllemy Orpocy.
3.IToarotoBka K perieHyr0 paCYéTHbLIX U CUTYAL[MOHHBIX

3ajau.
4.Pabora Hag KYTI.

1.MI3yueHue TeopeTMUeCKOr0 MaTepuaga [0 TeMe:
Pabounii mporiecC ¥ XapaKTePUCTHKH TYPOOBHHTOBBIX
neurareneit (TB/I) [1-13]

3.4. 2.ITofiroToBKa K TeKyleMy OIpocy. 10
3.IToArOTOBKA K PEIleHHI0 PAaCUETHBIX M CUTYAlIMOHHBIX
3a7iau.

4.Pabora Hag KYTI.

1./i3yueHre TeOpeTMYeCKOrO0 Marepuasa [0 TeMe:
HeycranoBuBimecs pe>xkumMbl padoter I'T/] [1-13]

3.5. 2.IToAroToBKa K TeKyllemMy onpo"cy. 12
3.IToAroToBKa K peleHri0 PaCYETHBIX U CUTYaLIMOHHBIX
3a/a4.
4.Pabora Hag KYTI.
1.13yueHre TeOpeTUUECKOTO MaTepuaga [0 TeMe:
BivsHue yc/ioBMM  3KCIUlyaTalldd Ha  OCHOBHBIE
rapameTphbl ¥ Xapaktepuctuku ['T/] [1-13]
3.6. 2.1ToAroToBKa K TeKylemy OIpocy. 8
3.IToAroTtoBKa K pereHut0 pacYéTHBIX U CUTYaLMOHHBIX
3a/1au.
4.TToAroToBKa K BBITIOJIHEHHIO KOHTPOILHOU PabOTHI.
Wtoro 3a 2 cemecTp 96
Wroro no gucuunivye: 185

5.7 KypcoBbie padoTsbI (IIP0eKT)

ITpy wu3yyenuun gucLuriMHel «TepMoAavMHAMHKAa U TeOpUs aBUALIMOHHBIX
[BUraresieli» BBIIOJHAETCA KypCOBOM MPpPOeKT «TepMogMHAMUUeCKUM pacyeT
aBAaroHHbIX ['T/I»

TpynoeMKoCTb

HaumeHoBaHMe 3Tana BbITTOJIHEHUS KypCOBOT'O ITPOEKTA (qa CBI)

Otan 1. Beigaua 3ajaHusi Ha KypCOBOM TIPOEKT. 2




Tpys0eMKOCTb
HaunmeHoBaHue 3Tara BbIIOJHEeHUs KypCOBOT'O IIPOeKTa (aace)
Ortan 2. BeinosHeHue pasgesia «PacueT OCHOBHBIX TTapaMeTPOB
I'TI».
A = CPC
Otarn 3. BeinosiHeHue rpaduyeckoi 4aCTH MPOEKTa.
Otarn 4. OdbopmieHre KypCcOBOTO MPOeKTa
3augyra KypCcoBOro npoeKra 2
WToro koHTakTHasi paboTa 1o KypcOBOMY TIPOEKTY: 4

6 YueOHO-MeTOqUUecKOe U HH(POPMAIIHOHHOE 00ecrieyeHHe JUCIUILTHHBI

a) OcHoBHas iUTeparTypa:

1 Huxkudopos, A.M. TepmogmHamMHKa U Teruionepezaua: yueOHOoe Tmocobue.
Yacts 1. Texanueckast tepmoanHamuka:/A. . Hukudopos - CII6I'YT'A, 2011. - 209
c. Kosi-Bo 3k3emruisgpoB: 464, ISBN- oTcyTcTBYyeT.

2 Hukudopos, A.W. TepmoauHamMuKa U TeTuionepefada: ydebHOe mocobue.
Yacts 1. OcHoBbl Ta3oBoit quHamuku/A.U. Hukugopos— CIT6I'YT'A, 2012, — 157 c.
Kon-Bo 3k3emrisipoB: 464, ISBN- oTcyTcTBYyeT.

3 Hukudopos, A.. Teopuss aBHAalMOHHBIX [ABHrarened. MeroguuecKue
yKa3aHusi IO BbINO/JHEHUI0 KYPCOBOIr0 IpPOEKTa [0 TepMOJUHAMUYECKOMY
pacuery aBuanuoHHOro I'T/] [Tekcr]: yueb. MeToj, mocobuwe Ajs CTyZeHTOB
OAUTOIT u 3d CIIGI'YTA/ A.M. Hukudopo — CII6GI'YTA, 2011 — 141 c.
KomuecTtBo sk3emruisgpoB: 480, ISBN- oTcyTcTBYyeT.

0) Aomo/THUTE/TbHAA JIMTepaTypa:

4 TocynapcTBeHHasi cucTeMa obOecTieueHUs] €JUHCTBA H3MepeHWM. EAUHUIIBI
BesinurH. MexrocynapctBeHHbid ctanzapt I'OCT 8.417-2002. Beegen 2003-09-01.
— MuHck.: MexXrocyapCTBeHHbIM COBET [0 CTaHJapTH3alud, MEeTPOJIOTUM U
cepTU(UKaL1HY, 2002. - 28 c., KonmuuecTtBo 9K3eMIUISIPOB: 1,
http://docs.cntd.ru/document/1200031406, TOCT B 37€KTPOHHOM BHjie, CBOOOZHBIM
noctyn (gara obparenus 25.09.2023).

5 KazanmkaHs, [1.K. Teopus aBHaliMOHHBIX ABHraresieii. Pabouunii mporecc u
JKCIUTyaTallHOHHbIE XapPAaKTePUCTHKH Ta30TypOMHHBIX aABHrarened [Tekcr]:
yueb. ans By3oB/I1.K. Ka3zamkan, B.T. Tuxonos, H.[I Ilynekun. - M.: TpaHcropr,
2000. - 287c. — ISBN - 5-277-02174-4, KonuueCTBO 3K3eMIUISIpOB: 15,
https://is.gd/tfpUBf, yueOHUK B 3/1eKTPOHHOM BHZe, CBOOOAHBLIM [JOCTYI (zara
obpairenus 25.09.2023).

6 Kaszanmxkan, II.LK. Teopus aBuanuoHHbIX Burareneu. Teopus
smonarouHbix MamuH [Tekcr]: yueb. ans By3oB/I1.K. Kasamkan, H.[I. TuxoHoB. —
M.: MaummHocTtpoenue, 1995. — 317 c. — ISBN - 5-7883-0132-7, KoauuecTtBO
5K3eMIUISIPOB: 48



7 [Burarenu ra30TypbuHHbIe aBUal[MOHHbIe. TepMUHbI U onipefiesieHus [Tekcr]:
I'OCT 23851-79.- Beegn. 1980. — 07-01. — M.: W3parensCTBO CcTaHgapTos, 1978. —
101c. KonnuecTBO 3K3eMILIsIpOB: 5, http://internet-law.ru/gosts/gost/40186/, 'OCT B
3JIEKTPOHHOM BU/Ie, CBOOOHBIN AoCTym (fara obparenus 25.09.2023).

B). IIporpammHoe ob6ecnieuenne u VIHTepHeT-pecypchI:

8 Cucrema noucka B cetu IHTepHeT — PexxuM JjocTyma:
http://www.google.com, cBo60aHbI (aTa obpaiijeHus 25.09.2023)

9 DnekTpoHHas OudmoTeKa — PexxuM foctyma: http://www.wikipedia.org,
cBOoOOAHBIN (maTa obparterust 25.09.2023).

10 Ownaiin mepeBoguukK — Pexxum mocryna: http:/www.lingvo.ru, cBoO0HBIH,
(mata obpartenus 25.09.2023).

r). [TporpammHoe obecrieueHue (J1MLIeH3MOHHOE 1 cBOOOIHO
pacrpocTpaHsieMoe), 0a3bl JIaHHBIX, HWH()OPMAIJMOHHO-CIIPABOYHOE U IIOMCKOBBHIE
CUCTEMBI:

11 Koncynsrantllnoc. OdguipanbHbId CAUT KOMIIAHUM [ DNIeKTPOHHBIN
pecypc] — Pexkum moctyra: http://consultant.ru, cBob6oaHbIH (faTa obparieHust
25.09.2023).

12 JnekTpoHHas 6ubuoTeka HayuHbIx myonkanuii «eLIBRARY.RU»
[DnekTpoHHBIN pecypc] — Pexkum foctyma: https://elibrary.ru, cBo60oHbBIIM

13 DmeKTpoHHO-0M0/IMOTeUHasi CHCTeMa H3/jaTe/IbCTBa «/IaHb»
[DnekTponHHBINM pecypc] — Pexkum goctyma: http://e.lanbook.com, cBoO60OAHBIH.

7 MarepHa/IbHO-TeXHUYECKoe o0ecreueHre JUCIUTLTHHBI

Haumenosanue
OcHalLleHHOCTb
CIleLIiaIbHBIX o [Tepeuenn
HanmeHoBaHue . CrieliabHBIX TIOMeleHUA U
ToMeIrleHuit U . JTULIEH3WOHHOTO
JUCLIATITUHBI o TIOMEIIeHU ] J1st
TIOMeITIeHUH J1J1st . TIPOTPaMMHOTO
CaMOCTOSITe/IbHON pabOThI
CaMOCTOSITe Tb- obecrieueHust
HOM pabOThI
TepmoavHa MUC 1. ABHALIMOHHBIN IBUTaTe/h Adobe Acrobat
MUKa U Teopusi (MoropHo- | AW-25 (peMdoHz) Reader DC (freeware)
dBUALMOHHDBIX | yompirateibhas | 2. ABUALOHHBIN Kgspersky _
JIBUTaTesiei CTamIm) npurarens TB-2-117 Endpoint Security 10
VuebHo- (peMbor) (yMLeH3us
HEOHO P A 3 Ne OAFE-180731-
NpOM3BOACTBEH | 3. ABValIMOHHBIN 132011-783-1390)
HBIE MACTEPCKUE | npyrarens TT/I-350 MicrosoftOffice
(pemdonz) ITpodeccronanbHbIN
4. TedekTockom wiroc 2007 (nmuieH3us
TOMOFPaCl)I/IK yrﬂ'4TM Ne 43471843 ot 07
5 Penykrop g5 cTeHza (bespans 2008 rosa)
' AYKTOP & A Opera (freeware)
TypOOBa/ILHOTO JIBUTATEJIS Google  Chrome
TB2-117 (pemdoHz) (freeware)
6. BuptyanbHblit DAEMON  Tools
yueOHBIN KOMIIJIEKC Lite (freeware)



http://www.google.com/
http://e.lanbook.com/
http://consultant.ru/
http://www.lingvo.ru/
http://www.wikipedia.org/
https://elibrary.ru/

HaumenoBanue

OcHalLleHHOCTb

CIleLiiaIbHBIX . [Tepeuenn
HaumeHnoBaHue N CreLiMaIbHBIX TIOMelLeHUH U

MOMeLLeHul U . JTULIEH3UOHHOT 0
JVCLIATI/TUHBI N TIOMeLL[eHUM [/1s1

TIOMelLL[eHUM IS o NIPOrpaMMHOI0

CaMOCTOSITe/IbHON pabOThI
CaMOCTOSITe/Tb- obecrieueHust
HOM pabOThI
«TpeHaxep npoBefeHUs WinRAR 3.9

onepatuBHbIX hopm TO c
BepT. MU-8MTB»

7. BupTyanbHbii
yueOHbIN KOMIUTEKC « TexH.
9KCIUTyaTalusl caMmosieTa
Sukhoi Superjet 100»

8. OkTaHoMeTp —
nHaukarop 137300
(pemporz)

8 Bepcraxk crosispsbii 10 mir.
9. Monutop 177 Acer AL
1716 A's

10.  YcraHoBka Ha ba3e
nsurarens AN-25

11.  YcraHoBka Ha ba3e
neuraresns TA-6

12. WUzpgenue AU-9

13. U3mepwuTesns BUOpaLiu
NB-300

14.  I'maBHbINA pefyKTOp
BP-2 (1976) (00-
000000000000191)

15.  T'naBHbIN pelyKTOP
BP-8 (1992) (00-
000000000000192)

16.  [Ipuraresnn(00-
000000000000189)

17.  Jpurarenn(00-
000000000000188)

18.  [purarens(00-
000000000000187)

19. Heuratens (00-
000000000000190)

(/tunen3usiHaSpb - State

University of Civil
Aviation)

Windows 7
(/MueH3us No

46231032 ot 4 gekabps
2009 roga)

HpaiiBepa u
HMXKOMITOHEHTBI.

Adobe Acrobat
Reader DC (freeware)

Adobe Flash Player
(freeware)

Kaspersky
Endpoint Security 10
(yMLeH3us
No 0AFE-180731-
132011-783-1390)

K-Lite Mega
Codec Pack (freeware)

MicrosoftOffice
[TpodeccroHanbHbIN
witoc 2007 (muueH3us
Ne 43471843 ot 07
tespans 2008 roza)

Mozilla Firefox
(MPL/GPL/LGPL)

Ultra-Defrag 7.0.2
(GNU GPL 2)

Unchecky
(freeware)

DAEMON Tools
Lite (freeware)

Opera (freeware)

WinRAR 3.9
(yiueH3usiHaSpb ~ State

University of Civil
Aviation)

Windows 7
(yiLeH3ust Ne
46231032 ot 4 nexabps
2009 roza)

Adobe Acrobat

Reader XI (freeware)




HaumenoBanue

OcHalLleHHOCTb
CIleLiiaIbHBIX . [Tepeuenn
HaumenoBanune . CreLlMa/IbHBIX [IOMeLeHUN U
MIOMeLLeHUl U . JIMLIeH3UOHHOT' 0
JUCLIUTIVHBI N TIOMellleHU! /15
TOMelleHui JJ1s [IPOrpaMMHOI0

CaMOCTOSITe/IbHON pabOThI
CaMOCTOSTE/Tb- obecrieueHust

HOM pabOThI

Adobe Flash Player
(freeware)

Kaspersky
Endpoint Security 10
(yMLeH3us
Ne 0AFE-180731-
132011-783-1390)

K-Lite Mega
Codec Pack (freeware)

MicrosoftOffice
[TpodeccroHanbHbIN
witoc 2007 (nmuueH3us
Ne 43471843 ot 07
tespans 2008 roza)

ABBYY
FineReader 10
CorporateEditional
(mensuss Ne AF10
3S1V00 102 or 23
nekabps 2010 roza)

WinRAR 3.9
(/tutensusinaSpb - State
University of Civil

Aviation)

WindowsXP
(/MueH3us No
43471843 oT 07
deppasns 2008 roza)

8 O0Opa3oBarebHbIE M HHPOPMALMOHHBIE TEXHO/IO0THH

B pamkax  u3yuyeHMsI  [UCLMIUVIMHBI ~ MCIOJB3YIOTCS  C/eAyrolue
oOpa3oBare/ibHble TeXHOJIOTUU: JIeKI[UH, TIPAKTUUeCKUe 3aHATHS, KYPCOBOH IPOEKT,
caMmocTosiTesibHasi pabora.

JIeKI[usi COCTaB/sieT OCHOBY TeOPeTUUeCKOro 00yueHHs] B paMKaX AUCIUIIAHBI
Y Hampap/ieHa Ha CUCTeMAaTHM3UPOBAHHOE HW3/I0KEHWEe HAKOIIEHHBIX U aKTyaslbHBIX
HayuHbIX 3HaHWM. JIeKlysg wWMeeT 1eJIbl0 PACKpbITh TeKylllee COCTOsSIHWEe W
0003HaUNThL TEpPCTIeKTUBLI Tporpecca B 0067acTH W3yuaeMoOW AWCIMIUIMHBL Ha
JIEKIIUA KOHI[eHTPUPYeTCs BHUMaHWe O00ydJaroIuxcs Ha Haubosiee C/I0KHBIX U
Y3/I0BBIX BOMPOCAX, CTUMY/TMPYETCS] UX aKTUBHAasI TTI03HaBaTe/IbHast AesiTeIbHOCTb.

Beayium MeTofOoM B JIEKI[UM BBICTYTIAeT YCTHOe U3J/Io)KeHWe yueOHOro
Marepuana, KOTOPbIM COIMPOBOXK/JIAeTCS OAHOBPEMEHHOW [eMOHCTpaluerd C/1aifioB,



pu  HeoOXOAMMOCTH TIPUB/IEKAIOTCS OTKPbIThbie HTepHeT-pecypchl, a Takke
JeMOHCTPAIIMOHHbIEe W HAT/ISAHO-WITIOCTPALMOHHbIE MaTepHa/bl U TpaKTH4YeCcKHe
npuMephbl. Llenb TpakTHUeCKUX 3aHATUNM — 3aKpPenuTb TeOopeTHUYecKHe 3HaHUS,
ToJTyueHHble OO0y4YaroIMMHUCS Ha JIeKIUAX W B pe3y/bTaTe CaMOCTOSATeTHHOTO
W3yueHUs] COOTBETCTBYIOIIUX TeM, a TakKKe NPHOOpPeCTH MpaKTHUeCKHe HaBBIKH.
[TpoBoAVIMBIE B paMKax IPAKTHUECKOTO 3aHATHS: TEKYII[Me OMpPOChI M KOHTPOJIbHAs
paboT, pacueTHble M CHUTYyal[MOHHBbIE 3a/laud, TEMbl KypCOBOIO IPOEKTa HMEIOT
npodeCCHOHA/ILHYIO HaPaB/IeHHOCTb.

Taxkke B KaueCTBe 3jieMeHTa TMPaKTUUeCcKO# TMOJrOTOBKU TIpUMeHsieTCs: pa3bop
KOHKDEeTHOM  CUTyallid, MCIOMb3yeMbIi Ha  TpPaKTUUeCKUX  3aHATUAX U
3aK/TFOYAIOIIUNACA B TOCTAHOBKe Tiepefi CTy[ZeHTaMU PacCuéTHBIX W CUTYal[MOHHBIX
33jau C 1[elbl0  JOCTWKeHUs] TUIaHUPYeMbIX pe3y/ibTaTOB B YaCTU yMeHUs
aHaJ/IM3UPOBATh TIPOLIeCCHI, TIPOTEKAlol[ie B MeXaHW3MaX, arperarax, CHCTeMaxX U
KOHCTPYKTHBHBIX /IeMeHTaX aBUAlIMOHHBIX [IBUTaTe el

KypcoBoli MpoeKT MO [AWCLUIUIMHE TIpeACTaB/seT Co00W CaMOCTOSTeTbHYIO
paboTy CTyfeHTa W CTaBUT IieJib CHUCTEMaTH3UPOBATh, 3aKpeIuTh U YIyOWUTh
TeopeTHUeCKre W TMpaKTHUeCKHe 3HaHWS, YMEHHS W HaBbIKW 110 CITel[daM3al[iu C
1[e/TbI0 UX TIPUMEHEHUS /IS pellieHus MpodeCCUOHATBHBIX 3aziau.

[TpakTHuecKre 3aHSITUS W KypCOBOM IIPOEKT I10 AWCLUTIIMHE SIBJISTIOTCS
COCTaBJISIIOL[AMH  TPAKTUUECKOW  TIOATOTOBKMA  OOydYaroIuxcs, TaK  Kak
MpeJyCMaTpUBAIOT WX YyuyaCTHe B BBLITIOJHEHUU OT/e/bHBIX 3/IeMeHTOB pabor,
CBsI3aHHBIX C Oyayireit mpodeccroHa/lbHON AesSTeTbHOCTHIO.

CamocTosiTennbHast paboTa 00yUaromuxcs SBJISeTCS COCTaBHOM YacThio yueOHOM
pabotbl. Ee ocHOBHOM 1iebi0 siB/isieTCsl ()OPMUPOBaHHE HaBbIKa CaMOCTOSTeTHHOTO
npuoOpeTeHWs] 3HAHWM 110 HEKOTOPHIM BOMpOCaM TeOPeTHUeCKOTO Kypca,
3aKpervieHMe U yriiyOsieHHe TMOJyueHHbIX 3HaHWM, CaMOCTosiTesibHasi paboTra co
CTIpaBOUHUKAMH, TIe€PUOANYECKUMU U3AAHUSIMUA ¥ HayYHO-TIOMY/IIPHOM JTUTepaTypoi.
CamocrosiTenibHasi paboTa BK/IIOUaeT MOATOTOBKY K TeKyIlleMy OIpoCy, MOATOTOBKa K
KOHTPOJIbHOM paboTe W peIleHHI0 CUTYallMOHHBIX W PaCueTHBIX 3ajiau, a TaKkKe
HarycaHue KypCOBOTO TIPOEKTa.

9 ®oHj OLEHOUHBIX CPEJCTB /i TPOBeJeHUS TeKYyIlero KOHTPOJIs
yCreBaeMOCTH M TNPOMEXYTOUYHOM aTTeCcTal[ud IO WTOraM OCBOEeHHUs
AUCIUTTAHBI

@®oH/I OLIEHOYHBIX CpeACTB I10 AUCLUIUIMHe «TepMoAWHAaMHWKa U Teopus
aBUALIMOHHBIX JBUraTesiei» IpeAHa3HaueH JJ/s BBISIBJIEHHWS W OL|EHKU YPOBHS U
KaueCTBa 3HaHUM CTY/IEHTOB I10 pe3y/bTaTaM TeKYIl[ero KOHTPOJ/SI U TIPOMeXKYTOUHOM
aTTecTaljuu 0 UTOraM OCBOEHWUs AUCLMIUIMHBI B (hopMe 3K3aMeHa B 1 ceMecTpe U
3aueTa C OL[eHKOM BO 2 cemMecTpe.

@OoH/, OLIEHOUHBIX CPEeACTB [Ji TEKYLero KOHTDOJSI BK/IKOYAeT BOMPOCHI [IJIst
TeKYL[MX OMNpPOCOB, TeMbl [/ WHAUBUAYAJbHBIX [OMAIIHUX 3aJaHUW, IepeyeHb
CUTYALIMOHHBIX U paCYeTHBIX 3a/iay, a TaK’Ke TeMy KYpCOBOI'O IPOEKTa U ero 3alljuTy.

Texkymuii orpoc MPOBOAUTCS Ha TPAKTUUECKUX 3aHATUSX C LIeJIbK0 KOHTPOJIS
yCBOEHHsI TeOpeTUUeCKoro Marepyaria.



Tema WHAVBUAYa/NbHBIX [OMAIlHAX 3a/laHUM BBIZAETCS HA MMPAKTUYEeCKUX
3aHATHUSAX C LeJIbI0 KOHTPOJISI YCBOEHUST TeOPeTUUeCKOro MaTepuasa, U3jaraeMoro Ha
JeKuu. KOHTpPO/Mb BBIMO/HEHUS] UHAUBUyalbHBIX [JOMAIIHUX 3aZldHUK TIOMOraeT
NPUMEHUTh WHAUBUAYAJbHBIM TOAX0J K TPOBEPKe 3HaHWMW, OLIEeHUTb YPOBEHb
MO/ITOTOB/IEHHOCTH.

PacueTHble 3a/ilauM, CUTyallUOHHbIE 3a/laud U TeMbl KypCOBOTO MPOEKTa HOCSAT
TPaKTUKO-OPUEHTHUPOBAHHbIM XapaKTep, HCIIOMb3yIOTCSI B paMKaX IpaKTUuUeCKOU
TO/ITOTOBKU C 11e/IbI0 OLIeHKU (PDOpPMUPOBaHMS, 3aKperieHus], pa3BUTHS MMPaKTUUeCKUX
HaBbIKOB.

KoHTponbHasi paboTa BbINO/THSAETCS 00yUarolUMUCs Ha TIPAKTUUeCKOM 3aHSITUH,
Ha OCHOBAHWU 3a/IaHusl, BbIABAae€MOIO TpernofaBaTesieM M0 COOTBETCTBYIOLEU TeMe
JUCLIUTUTMHBI, U TIpeACTaB/isieT C000i OIeHKY TMOMy4eHHbIX TeOpeTUYeCcKux |
MPaKTUUeCKUX 3HAHUMU.

3aluyra KypcoBOro mpoeKTa — KOHeUHbIM MPOAYKT, KOTOPBIU MO3BOJISIeT OLIEHUTh
yMeHUsT W HaBbIKM OO0y4YaroIlerocs, CaMoOCTOSTe/TbHOe TIpUMeHeHHe 3HaHWM |
OpPUEHTUPOBaHUSI B MWH(POPMALlMOHHOM TIPOCTPAaHCTBE, a TakKXe YPOBEHb
Cc(hOpMHPOBaHHOCTU HABBIKOB MPAKTHUY€CKOTO Y TBOPUYECKOTO MBIIILJIEHUS.

[TpomexxyTOUHasi aTTeCTalusi 10 UTOraM OCBOEHUS AUCLIUTLIMHBI TIPOBOJIUTCS B
BU/JIe 5K3aMeHa B 1 ceMecTpe U 3aueTa C OLleHKoU Bo 2 cemecTpe. K MOMeHTy ciauu
3ayeTa C OLIEHKOM M 9K3aMeHa [IOJDKHBI ObITh YCIeIIHO TPOWeHbI TpeAblayIliye
(GopMbl KOHTpOJIA. 3aueT C OLIEHKOW W 3K3aMeH II03BO/IIOT OLIeHUTh YPOBEHb
OCBOEHHS KOMITeTeHL[MH 3a BeCb MepPUO, U3yUYeHUs JUCLIUTIIUHBIL.

9.1 Bba/i/IbHO-PeUTHHIOBasi OL[eHKA TeKYIero KOHTPOJIA YyCleBaeMOCTH U
3HAHUM CTY/IeHTOB M0 AUCHMILINHE

BaHHbHO-pEﬁTHHFOBaﬂ CHCTEMA TEKyILIero KOHTPOJIA YCIIEBAEMOCTH U 3HAHUU
CTyZl€eHTOB He IIpPUMEHAETC.

9.2 MetoguuecKue peKOMEHJallMid M0 MNPOBeJeHUI0  MpoLeAypbl
OLleHMBaHUsA 3HAHMHU, YMEHUH M HAaBbIKOB U (WIM) ONbITa /esATe/bHOCTH,
XapaKTepu3yoIMX 3Tanbl ()OPMUPOBAaHUA KOMIIeTeHI[UHN

Tekymuii OMpoC OLIEHWBAeTCs CAEAYIOUMM 00pa3oM: pa3BepHYTHIN OTBET
obyuarolierocst ~ /IOJDKEH  MpeACTaB/IATh  COOOM  CBSI3HBIA,  JIOTUUECKU
ToC/IeZioBaTe/IbHbIN OTBET Ha BOMPOC. Kputepuu oljeHUBaHUS:

1) monHOTa ¥ PaBUIBHOCTH OTBETA;
2) cTemneHb 0CO3HAHHOCTH, TIOHUMAHUS U3yUEHHOTO;
3) si3bIKOBOe 0(hopMJieHHe OTBeTa.

O1leHKa «OT/IMYHO» CTABUTCS, eC/id OOyuaroIuiics TOJIHO M371araeT mMarepuar
(oTBeuaeT Ha BOMpPOC), /JaeT TIPAaBWIbHOE OTpe/ie/ieHHe OCHOBHBIX TTOHSITHM;
oOHapy)KvBaeT TIOHMMaHUWe MaTeprana, MOKeT 000CHOBAaTb CBOM CY)K/EHHH,
NIPUMEHUTDL 3HAHHUS Ha TIPAKTHUKe, NPUBECTH HEOOXOAWMbIe TPUMEPHLI He TOIbKO U3
yueOHMKAa, HO U  CAMOCTOSITEJIbHO  COCTaB/IeHHbIE;, W3/laraeT  MaTepuas
TI0CJIeZI0BaTe/IbHO M MTPABU/IBHO C TOUKU 3PEHUST HOPM JINTEPATYPHOTO S3bIKa.



OrleHKa  «XOpOILIO»  CTAaBUTCS, ecau  OOyuaroluiics  JaeT  OTBeT,
VIOB/IETBOPSIIOIINI TeM >ke TpeOOBaHUSIM, UTO M JJii OLIeHKH «OTJIMYHO», HO
JoryckaeT 1-2 ommbKM, KOTOpble CaM ke WCIpaB/isieT, W 1-2 Hexodera B
TI0C/Ie/[OBATeIbHOCTU U SI3bIKOBOM 0(hOPMJIEHUH H3/1araeMoro.

Or1ieHKa «Y/JOB/IETBOPUTEBHO» CTABUTCS, €C/Id OOyuarolfuiicsi oOHapy>K1BaeT
3HaHWe U MMOHMMaHWe OCHOBHBIX IMOJIOKEHUW JAaHHOM TeMbl, HO M3/1araeT MaTepuasi
HETI0JTHO U JI0TyCKaeT HeTOUHOCTU B OTIpe/ie/IeHHH TIOHITUN UM (hOPMY/IUPOBKE; He
yMeeT I0CTaTOYHO T/TyOOKO U /I0Ka3aTe/lbHO 000CHOBATh CBOM CY>KIeHUs 1 TIPUBECTH
CBOU TIDUMeEphI; H3JlaraeT MaTepuas Herocsef0BaTe/JbHO W JIOMyCKaeT OLIMOKU B
S13bIKOBOM O()OPMJIEHUH U3/1araemMoro.

O11eHKa «HEYIOBIeTBOPUTELHO» CTAaBUTCS, eC/IM 00yJaroluiics 06HapyKuBaeT
He3HaHHe Oosiblllell YaCTW COOTBETCTBYIOIL[ETO BOIIPOCA, [AOMyCKaeT OIIMOKKA B
(dhopMyTMpOBKe OTpefe/ieHdid W TIPaBWI, UCKa)KaeT UX CMbIC/, OecriopsgouHo |
HeyBepeHHO W3/araeT MaTepHall.

NuauBuyanbHOe JoMalllHee 3a/iaHue:

Or1ieHKa «OTJTMYHO» BBICTAB/ISETCS, €C/TA 00yUaroIuiics BBITTOHUI paboTy 6e3
oMOOK U HEIOUeTOB, TPOJAEMOHCTPUPOBA/: T/IyOOKOe U TIPOYHOe YCBOEHHe
MPOTPaMMHOTO MaTepuasia; 'PaMOTHO U JIOTUYEeCKH TIPABWIBLHO W3JIOKWT OTBET TI0
yKa3aHHOM TeMe [JOMAIIIHEeTO 3a/laHusl; TIpUBe/T HeoOX0[UMble TIPUMEPHI He TOJIBKO U3
yueOHBIX MaTeprasoB, HO M CaMOCTOSITe/TbHO COCTaB/IeHHbIE.

O1leHKa «XOpOIIIO», eCId O00y4Yarolyicsl BBITIOMHWI paboTy TMOJHOCTBIO, HO
JIOTIYCTA/T B Hell He Oosiee ofHON Herpyboii OmmMOKH, YCBOW/I TIPOrPaMMHbINA
Marepuana; W3JIOKU/ TIO/HbIM, TPaMOTHBIM OTBET MO yYKAa3aHHOM TeMme [IOMAllHero
3a[jaHus; TIpUBe HeoOXOAWMbIe TIPUMEpPHI; W3/I0KUI MaTepua Toc/efoBaTe/IbHO U
TIPaBUIBHO.

O1leHKa «yZIOB/IETBOPUTEILHO», €C/I 00yYaroLUiiCs MPaBU/IbHO BBITTOTHUI He
MeHee TIOJIOBHMHBI paboThl WK [IOMyCTUI He Gosiee ABYX IpyOBIX OMIMOOK, YCBOWI
TIPOrPaMMHBIN MaTepyas; HO €r0 OTBET He TOJIHBIM, TIPUBOAUT TIPUMEpHI; W30
Marepuas Heroc/ieIoBaTebHO.

O1leHKa «HEYJOBJeTBOPUTEILHO», €CIM OO0ydJaroluiicss AomycTui OoJibiioe
YUCI0 OIMMOOK W HeJ0YeTOB, WIH, eC/Id TPABWILHO BBITIOTHUI MeHee TOJIOBHUHbI
paboThl, He TMpHUBEJ] MPUMEPOB, AOMYCTHI OMMUOKH B (DOPMY/IMPOBKE OCHOBHBIX
TIOHSATUM, 6eCIOPSIIOUHO U HeTI0C/Ie[l0BaTe/IbHO U3/IOKU/T MaTepuall.

PacueTHbIe ¥ CUTyal[MOHHbIE 3a/lauu:

«3aUTeHO»:  3a/laHHe  BBIMIOJIHEHO  TIOJHOCTbIO, B  COOTBETCTBUM  C
TOCTaB/IEHHBIMU TPeOOBaHUSIMU U C/ie/IaHbl He0OX0[UMbIe BBIBO/IBI;

«He 3aU4TeHO»: B TOM CJlydae, eC/i 00y4JaroIlyiicsi He BBITIOHWI 3aJjaHusl, WIN
pe3y/bTaT BBITIOJHEHYsI 3a/JaHUsI He COOTBETCTBYeT MOCTaB/IeHHbIM TPeOOBaHKsIM, a B
3a/laHUsAX U (U/TM) OTBeTax UMEIOTCS CylljeCTBeHHbIe OIIHOKH.

Ha MOMEHT 3K3aMeHa CTYAeHT [JO/DKEH TO/yUUTh «OTIMYHO», «XOPOILIO» WU
«yIOBIETBOPUTE/ILHO» 3a ydyacThe B TI0 KpaiiHeli Mepe B 50 % yCTHBIX OIPOCOB,
«OTIIMYHO», «XOPOILIO» WM «YAOBJIETBODUTENIbLHO» 3a BBLIMIOJIHEHHE TeCTOB,
«3auTeHO» 3a BBITIOJTHEHHE PaCuéTHBIX U CUTYAl[MOHHBIX 3a7iad 10 BCEM TeMaM, [iIs
KOTOPBIX OHU TTPelyCMOTPEHBI.

KoHTposbHast pabora:



O11eHKa «OTJIMYHO» CTABUTCS, KOTZla 00yYarOIIMICS BBITTOJIHUA/ Oe3 OIIMOO0K BCe
3a/jaHus B KOHTPO/IbHOM pabore

O1leHKa «XOpOILIO» CTABUTCS, KOTZAA 00yJaroL[uiicsI BLITIONIHU BCe 3a/laHusi, HO
JIOTyCTH/T He3HAUNTe/IbHbIe OLITOKU.

O1leHKa «y[OB/IeTBOPUTENIbHO» CTABUTHCS, KOTZAA OOYyYarOL[UICS [OTyCTUN
HECKOJIbKO I'PyOBIX OIIMOOK.

Or1ieHKa «HEyIOBIeTBOPUTE/ILHO» CTaBUTCSI, KOTZIa 00yJarOIIUACS He CITPaBHIICS
C 3a/IaHUSIMU, JOTMYCTUT MHOXXeCTBO TPYOBIX OILIMOOK.

9.3 Tema KypcoBo# paboThbI 10 AUCHUITHHE

[Ipy u3yyeHMH  [AUCLUUIUIMHBI  «Teopusi  aBUMALMOHHBIX  JBUTATeJek»
BBITIOJTHSIETCS KyPCOBOM TMPOEKT « TepMogrHaMHueCKUi pacdeT aBUallMOHHBIX ['T/».

VcxopHble faHHbIe /11 BBITIOTHeHUs KYPCOBOI'O MTPOeKTa OmpeesisstoTC UCXOAs
Y3 HOMepa 3a4eTHOM KHWXKHU CTYZeHTa WU/Iv MOPSAKOBOrO HOMepa CTy[eHTa B IPYIIIie
I10 TIpaBU/iaM, U3JIOKeHHbIM B METOANYECKUX YKa3aHUAX 10 BBITIOJIHEHHIO KYpCOBOI'0
IIPOEKTA.

9.4 KoOHTpO/IbHbIe BOMNPOCHI [/ MNpPOBeieHHUs] BXOJAHOr0 KOHTPOJIA
0CTAaTOYHBIX 3HAHHH M0 00eceunBaAIIUM AUCIIHILIHHAM

BxopHoW KOHTPO/b He MpeayCMOTPEH.

9.5 OnucaHue nokasarejieM M KpUTepUeB OLleHHMBaHHMsI KOMIIeTeHIMHA Ha
Pa3/IMUHbIX 3Tanax ux (opMupoBaHus, oNMcaHUe MIKa/I OLleHUBaHUS

IToka3aTenn U KpUTEPHHU OLleHUBAHUS KOMIIETeHI[UIM Ha Pa3/IMYHbIX
3Tanax ux ()opMUpOBaHNSA

[Tokazarenu
OLl€HMBaHUA
KomrieteHiuu |  (MHAWKATOPEI KpuTepun olieHUBaHUS
JIOCTVKEHUS)
KOMITeTeHIUM
I sTan
1701 69 3Haer:
) — OCHOBHBIE 3aKOHbI MaTEMaTHUeCKUX U
YK-1; Al om ECTECTBEHHOHaquEIX JUCLIATIJTVH B
um... npoe CCUOHATLHOM /IeATeIbHOCTH, METO/bI
OIIK-1 MaTeMaTHueCKOro aHajM3a U MOZie/TMPOBaHus,
1701 po. TEOPETUYECKOrO U SKCIIePUMEHTA/IBLHOIO
ur! HCC/IeI0BaHMsT TIPY PEILIeHNH TIPAKTHUe CKUX
YK1 3a/lay 110 pacyéTy rapamMeTpOoB




KowmmeTteHijyn

ITokasarenu
OLIeHWBaHUS
(MHAMKATOPBI
JOCTHXKEHUS)
KOMIMEeTeHLIUU

Kpurepun ouieHrBaHUs

ATy,

TepMOJJIHAMUUeCKHX MPOL{eCCOB,
TPOTEKAIOIUX B aBUALIIOHHBIX IBUTATE/ISIX Ha
OCHOBe 3HaHHUI TEPMOJMHAMUKY U
Teruionepesiaun

— OcCHOBHBIE 3aKOHEI TepMOAWHAMHUKH U ra3oBOH

JTUHAMUKU, METO/IbI TEIJIOBOM 3aLl[UThI
3/IeMeHTOB aBUAlL[MOHHON TeXHUKH, MPH
0CYllleCTBJ/IeHUH TIpodeCCHOHATbLHOU
JlesiTeIbHOCTH 9KCITyaTal[MOHHO —
TeXHOJIOTMUeCKOT0 THIIa B 06/1acTH
OpraHu3al[u¥ TEXHUYECKOTO 00C/Ty>KUBAHHUS
BO3/IYILIHBIX CYy[0B ¥ aBUAL[MOHHBIX
JIBUTaTesen

Ymeer:

[TpUMeHSTH 3aKOHBI TEPMOJJUHAMUKU U
OCHOBHBIE YPaBHEHUSI Fa30BOM JIMHAMUKE ZIJIs1
pellieHNst TTPaKTUYeCKUX 3a/iau TI0 aHa/TU3y
TEUeHHsI Ta30BbIX TIOTOKOB, IIPOTEKAIOINX B
I'T1, xoHCcTpyKLMKU U cucteMax BC B
obecrieyeHUH UCTIPABHOCTH U
paboTOCII0COOHOCTH aBHALIMOHHOM TEXHUKH;
OTIpe/Ie/IUTh MMTapaMeTpbl pabouero Tesa BO
BCeX 3/IeMeHTax aBUAl[MOHHOTO /IBUTATesIsI Ha
0a3e 3HaHWM, TIOTYYEHHBIX 10 JUCIUTITHHE
TepMOAVHAMUKA U Terviorepeaya, B TOM
YKCJIe U C UCTI0/Th30BaHUEM MPOrPaMMHbIX
CPe/CTB.

MeTozamMu ¥ IPUEMaMH UCITIO/Tb30BaHUS
OCHOBHBIX 3aKOHOB eCTeCTBeHHOHAyUHBIX
MUCLIATUTVH B TIPOd)e CCUOHA/TbHOM
JIesITe/TbHOCTH, TIPUMEHSITh METOZIbI
MaTeMaTH4yeCKOro aHa/li3a U MO/Ie/TMPOBaHMS,
TEOPeTUYeCKOTO U 3KCIIEPUMEHTA/ILHOTO
WCCJIe/IOBaHUS TIPY PeIleHuH
npodeCCUOHA/IBHBIX 3a/lau Ha OCHOBE 3HAHUMN
TEePMOZMHAMUKH U TeTUIOTepe/jauy;
HaBbIKAMH YBEPEHHOCTHU B BbIOOpe (hopM U
METO/IOB pellleHus 3a/1au B Xo7ie
npodeCCUOHATBHOU JIeITeTbHOCTH, YMEHUsI
aHa/TM3UPOBATh TIOTyYeHHbIe Pe3y/IbTaThl;
METO/IaMH TTPOBeZIeHHs SKCITIEPUMEHTOB,
HaBbIKaMH 0000I1[eHUs TTO/TyUYeHHbIX
pe3y/IbTaToB, KY/ILTYPhI U TOYHOCTU B paboTe C




KowmmeTteHijyn

ITokasarenu
OLleHUBaHUs
(MHAMKATOPBI
JOCTHXKEHUS)
KOMIMEeTeHLIUU

Kpurepun ouieHrBaHUs

naboparopHbIM 060pyZI0BaHKEM,
W3MepUTeTbHBIMU MTPUOOpamMK 1
BBIUMC/TUTE/IHON TEXHUKH.

II stan

YK-1;
OIIK-1

A o
A o
L7/
L7/ p
ATy,
V70

Ymeer:

dopMynrpoBaTh MpodeCcCcuoHabHbIe 3a/jaudl U
HAXO[UTb MYTH UX PeIIeHus U3 0a3bl 3HaHWH,
TO/TyY€HHBIX Ha JUCLIUTUIMHE TePMOJUHAMUKA
U Teruionepe/iaua; MPUMEHSTh 3aKOHBI
TePMOJUHAMHUKH 1 OCHOBbI YPaBHEHHI
ra3oBoi JUHAMHKE B (DOPMY/THPOBKE
npodeCCHOHABHBIX 3a/lau ¥ HAXOXKIEHHUST
MyTeH X pelieHus B 00ecreueHnn
WCTIPaBHOCTH U paboTocrocobHoCTH
aBUAIIMOHHOM TeXHUKHU TIPH OCYII[eCTBIEHUH
ripoeccroHabHOMN AeSITeTbHOCTU
9KCITyaTal[AOHHO — TEXHOJIOTUYECKOTO THIIA B
00s1acTH OpraHu3aIvy TeXHUUECKOTO
00C/Ty>KUBaHKSI BO3/IYIIIHBIX CYZIOB U
ABUALIMOHHBIX JIBUTaTe/IeH.

Bnageer:

HaBbikaMu pOpMyTMPOBKU
rpoeCcCrOHaNbHBIX 33/lau ¥ HaXOX/IeHHsI
MyTel UX pelleHnH, NOIyYeHHbIX 110
JVCLIMIUIMHE TepMOJUHAaMUKa U
Terionepesaya;

-MeTo/laMH OLIeHHMBaHHs1 TepMOJJMHaMUUeCKUX
TMPOLIeCCOB, MPOTEKAIIIMX B aBUALJMOHHBIX
JIBUTaTe/Is1X, KOHCTPYKLUSIX U B CUCTEMax
BO3/IYILIHBIX CYZOB

HaBbikamu pacueTa rapaMeTpoB
TepMOJIHaMUYeCKHUX POLIeCCOB,
MPOTEKaIOLMX B aBUALIMOHHBIX /IBUTATEJISX C
Lie/IbI0 TIOATOTOBKY K CAMOCTOSITE/IbHOM,
WH/IMBH/yalbHOW paboTe, MPUHSTHIO
OTBETCTBEHHBIX pellleHui B PaMKax CBOe
ripoeccroHabHON KOMIIeTeHLIUH.

METOAI/IKOI‘/JI OpraHr3aliii ¥ OCyIleCTBJ/ICHHUS




IToka3zarenu

OL[eHMBaHUA
KowmrnereHiyu (MHAVKATOPHI Kputepuu oLieHvBaHus

JOCTHXKEHUS)

KOMIMEeTeHLIUU
TIOMCKA U yCTpaHeHUsl HeMCIIPaBHOCTel
aBUAL[MOHHOM TEXHUKU C yYeTOM 3HaHU
TEePMOAVHAMUKY U TeTIoNepejauu Ipu
0CYll]eCTBJ/IeHUHU TIpodeCCHOHaTbLHOM
JIesITe/TbHOCTH SKCIUTyaTal[dOHHO —
TEXHOJIOTMUeCKOT0 THTIa B 00/1aCTH
OpraHu3al[uy TeXHUUeCKOro 00C/TyKUBaHUS
BO3/IYIIIHBIX CY[OB ¥ aBUAL[MOHHBIX
JIBUraTesien.

9.5.1 OnucaHue MKa/l OLl{eHUBAHUA

[ITkasa orjeHUBaHUS KypCOBOUW paboThI TIpyBe/ieHa B Tabuile:

[IIkamna
OL|eHUBaHUsI

Cocrasstoriue

[IpusHaku

PacuéTtHag yacTth

Bce pacuéTbl BbINOTHEHBI [TPAaBUTBHO

I'padrueckast yacTb

OOyuaroluiicsi TOKa3bIBaeT OT/IMYHbIE
HaBBIKU BBITIOJTHEHUS yepTesKei.
YepTe)kd  MPaKTAYECKHd  TOTHOCTBIO
cootBeTcTBYIOT TpeboBanusm ['"OCT.

BriBO/bI

BbIBO/IbI TPaMOTHO C(hOPMY/TMPOBAHBI U
000CHOBAHBI.

Odopmnenue

KypcoBoti mpoekT oopmiieH akKypaTHO
corsacHo TpeboBaHUsAM K 0(hOPMIIEHUTIO
6e3 opdorpaduueckux u
rpaMMaThyeCKUX OIITMOOK.

OTnMuyHo

CBOeBpeMeHHOCTh
BBbITIO/IHEHUS

KypcoBoii MpoeKT BBIMIOJTHEH U C/laH Ha
TIPOBEPKY CBOEBPEMEHHO.

3auura

OOyuaroluiicss  OCTYITHO H  SICHO
TIpe/ICTaB/IsIeT Pe3y/bTaThl KypCOBOTO
npoekta. OTBeTbI Ha BOMPOCHI ITO/THBIE,
rny6okve. OOyyJaromuiicsi BCeCTOPOHHE
OLI€EHWBAET U WUHTEPIPETUPYET
TIOJTyYeHHbIe pe3y/bTaThl, [JOKa3bIBaeT
WX  3HAYUMOCTb. I'pamoTHO W
apryMeHTUPOBaHO TIpe/iCTaBIsieT
BBIBO/Ip.




MIkana
OLIeHUBaHUS

CocrasJisoLye

[IpusHaku

Xopo1o

PacuétHag yacthb

PacuéTbl XOTS U BBINOJHEHbI B 1I€JIOM
MpaBWIbHO, HMEKT  Ompee/iéHHbIe
HeJJ0uéThl B 0(hOpMJ/IEHUH.

I'padhrueckast yacTb

OOGyuaroluiicsi TOKa3biBaeT XOpOllire
HaBbIKU BBITIO/THEHUS yepTeXxeu.
Yeprexu, XOTS 51 HAMEIT
He3HauuTesbHbIe OMIMOKU, B OCTATbHOM
cootBeTCTBYIOT TpeboBanusm ['OCT.

BriBoibI

BbIBO/IbI cchopMy/IMpOBaHbI C
HeOOMbIIUMH HETOUHOCTSIMH.

Odopmnenue

KypcoBoli npoeKT o()opmiieH akKypaTHO
corsacHo TpeboBaHUsIM K 0(OpMIIeHUIO
C HeOOoJTbITTUM KOJINUeCTBOM
opdorpaduueckux W
rpaMMaTH4YeCKUX OIIMOOK.

CBOEeBpeMeHHOCTh
BBITIO/THEHUS

KypcoBoii mpoeKT BBIMOHEH U CIaH Ha
TIPOBEPKY CBOEBPEMEHHO.

3augura

JoCcTymHO U ACHO  [pejCTaB/seT
pe3y/bTaThl KypCOBOT'O TMPOEeKTa.
OTBeTbl  Ha  BOIPOCHI  TIOJTHBIE.
OOGyuarornuiics OLIeHHBaeT U
WHTEepHpeTUpyeT MOJIyYeHHY0
MHGOpPMALMI0O C  HEe3HAYMTe/JbHbIMU
HETOYHOCTSIMH, HeMoHCTpUpyeT
CaMOCTOSTE/IbHOE MBILLJIEHHE.

YnosierBopu
Te/JIbHO

PacuéTtHag yactb

PacyéTel, XOTS 1 UMEIOT Oripe/e/iéHHbIe
TIOrPeLIHOCTY, II03BOJIWIU CJeJaTh, B
11e/10M, [IPaBUJIbHbIE BbIBOJEI.

I'padhrueckast yacTb

OOyuaroluiicss  TOKa3bIBaeT  cJiabbie
HABbIKM  BBIMIOJIHEHUSI ~ UEPTEXKEH.
Yeprexu JTHIIIb YaCTHUYHO

cooTBeTCTBYIOT TpeboBanusam 'OCT.

BriBoibI

He Bce BbIBOAbI C(HOPMY/IUPOBaHbI,
6o He TOYHO CHOPMYJTUPOBAHBI.

Odopmnenue

KypcoBoii TIPOEKT odopmiieH
HeaKKypaTHO, COZIePKUT
opdorpaduueckre W rpamMMaTHyecKHe
OILIOKH.

CBOEBpeMeHHOCTb

BBITTIOJIHEHUA KYyDCOBOI'O

MpOoeKTa

KypcoBoii MpoeKT BBITIO/IHEH U CJlaH Ha
TIPOBEPKY T03Ke YKa3aHHOTO CPOKa.

3auura

OO6yuaroluiics C TPYZAOM JIOK/Ia/IbIBaeT




[llkasna CocrasJisoLye [Ipu3Haku
OLIeHUBaHUsI

pe3y/nbTaThl KypCOBOTO MPOEKTa.
OTBeThI Ha BOTIPOCHI HETIO/HBbIE.
OOyyaronuiicsi MOKeT OLIeHUTb
TI0/Ty4eHHbIe Pe3y/bTaThl U
WHTepIIpeTUpyeT UX CO 3HAUUTETbHbIMU
HETOUHOCTSIMH.

PacuéTHasi yacThb PacyéTbl HeBepHbI UM OTCYTCTBYIOT.
OO6yuatoluiics oKa3bIBaeT KpaiHe
cy1abble HaBLIKYU BBITIOJTHEHUS,
yepTexei, UepTe)ku He COOTBETCTBYIOT
I'OCT.

BbIBO/IbI BbiBo/IbI He ChOpMY/TUPOBaHBI.
HeynoBneTs OdopmiieHre KypCcOBOTO TTPOeKTa He
OpUTEJIbHO cooTBeTCTBYyeT TpeboBaHUsIM. Bosbiiioe
KO/IMueCcTBO opdorpaduueckux 1
rpaMMaThyeCKUX OIIMOOK.
OOyuaroluiics He MOXKeT TIPeZICTABUTh
pe3y/ibTarbl KypCcoBOro rnpoekra. He
OTBeuaeT Ha BOIMPOCHI UM OTBeUaeT
HEeBepHO.

I'padhrueckast yacTb

Odopmnenue

3auura

[TIkasia orjeHUBaHUs TIPU MPOBeJIeHUH TIPOMEXKYTOUHOM aTTeCTaljuu

«OTIMYHO» BBICTAB/IsIeTCS OOyuaroleMycsi, TI0Ka3aBllieMy BCeCTOPOHHUE,
CUCTeMaTu3MpOBaHHbIe, TyOOKWe 3HaHWs TI0 pacCMaTpUBaeMoOl KOMIIETeHLIUd U
yMeHUe YBepeHHO TIPUMeHSTb WX Ha TMpakTHKe, CBOOOAHOe U TIpaBU/IbHOE
o00OCHOBaHMe TIPUHATHIX pelneHnid. OTBeuass Ha BOIPOC, MOXKET OBICTPO W
6e30mmO0OUYHO  TPOWUTIOCTPUPOBAaTH  OTBET  COOCTBEHHBIMA  TIPUMepaMH.
OOGyuaroluiicss CaMOCTOSTe/TbHO TPaBUIBHO BBITIONHSET TPAaKTHUeCKre 3ajjaHus,
naeT 000CHOBaHHYIO OLIEHKY UTOTaM CY»K/IeHHIA.

«XO0po1110» BBLICTABJISIETCS 00yUaroleMycsi, ecjii OH TBep0 3HaeT Marepuar,
IPaMOTHO U TIO CYII[eCTBY H3/laraeT ero, yMeeT MPUMEHSITh TMOJyueHHble 3HaHUS Ha
TIPaKTHKe, HO [IOMyCKaeT B OTBeTe WIM B BBIMIOJIHEHWU MPAKTUUECKOTO 3aflaHust
HEKOTOpble HeTOUHOCTH, XOPOIIIO BjaZieeT BCeM CojlepXKaHHheM, BUJUT B3aWMOCBSI3U.
OG6yuaroluiics peliaeT TpakTUUeCKUe 3a/laHusi BePHO.

«Y[IOB/NIeTBOpUTENIbHO»  BBICTaBJsieTCsi  oOyuaroiemycsi,  TOKa3aBllIemMy
dparMeHTapHbIM, pa3pO3HEHHbIM XapaKTep 3HAaHWW, HEeAOCTAaTOYHO IIpaBU/IbHbIe
dhopMyMpOBKH 0a30BBbIX MOHATUM, HAapYIIeHUs JIOTUUeCKOUW MoC/ie0BaTe/TbHOCTU B
W3/I0)KeHWM TPOrpaMMHOr0 MaTepuasia, HO TIpU 3TOM OH BJlaZieeT OCHOBHBIMHU
3HaHUSIMKA B paMKax 3alaHHON KOMIIeTeHIMU, HeoOXOoAUMBIMU [Jis [JaTbHeUIero
o0yueHUs] ¥ MOXXeT TIPMMEHSITh TOoy4YeHHble 3HaHWS 110 o6pasily B CTaHAAapTHOMN
cutyaiuu. [lpakTuyeckue 3aZjaHvsi BBITIOJIHEHO He TMOJIHOCTBIO, WKW COJleprKaTcCs
He3HauuTebHbIE OITHOKH B CY>K/IeHUH.



«HeymoBneTBopuTeIbHO» BBICTAB/SIETCS 00yuaroleMycs, KOTOpbI He 3HaeT
Oosiblllelt YaCcTW OCHOBHOTO COjlep)KaHusl yueOHOHM TIporpaMMbl [JUCIUTUIMHBI B
paMKaxX KOMIIETeHIIW, AOIyCcKaeT TIPUHIIMIMAIbHBIe OIMMMOKM B (HOPMYIHUPOBKAx
OCHOBHBIX MOHSITUM AUCLAIIMHBI Y TIPY BBITIOJIHEHWY TIPAKTUUECKUX 3alaHUM.

9.6 TunoBbie KOHTPOJIbHbIE 3a/1aHUA /1A IIPOBEJECHUA TEKYILEro KOHTPOJIA
151 l'[pOME)KYTO‘-IHOﬁ dTTeCTalliM 110 UTOoramM OﬁyIIEHI/IH no JUMCouIl/InHe

1 cemecTp
9.6.1 IIpumepHbIM mepedyeHb KOHTPOJILHBIX BONMPOCOB M 3ajaHMs AJIs
NPOBe/JeHUs TeKyllero KOHTpoJisA ycreBaeMocTH 1o teme 1.1.

B-1

1 Ha3oBuTe cOCTaBHble YaCTM TEePMOJWHAMHYECKOM CHUCTEMbI, KOTOpBIE
obecrieurBaroT TIpeobpa3oBaHue TEIJIOBOM YHEPTUU B MeXaHUUeCKYTO.

2 Harviuure ypaBHeHUe COCTOSHUA JJ/11 1 KT WeaabHOro rasa.

B-2

1 M306pasuTe 3aKphITYI0 TEPMOAMHAMUUECKYIO CUCTEMY.

2 HanuimuTe ypaBHeHHe COCTOSIHUS [1J1s1 IPOM3BOJIbHOM MacCChl W/leaIbHOTO rasa.

B-3

1 M306pa3uTe OTKPBITYIO TEPMOJUHAMUYECKYIO CUCTEMY.

2 JlauiTe oripefie/ieHUe UieaibHOMY rasy.

B-4

1 Kakasi TepmoiiHaMryecKasi CUCTeMa Ha3bIBaeTCsl U30JIMPOBAHHOU?

2 Ha3zoBuTe OCHOBHBIe TlapaMeTphbl pabodero Tesa, HanMiKdTe WX 0003HaueHue,
e IUHULbI U3MepEeHUs.

B-5

1 Ha3oBure mapameTp, KOTOpbI OyleT OAMHAKOBHLIM BO BCEX TOUKAaX CHCTEMbBI B
COCTOSIHUM TePMOJUHAMUUeCKOr0 PaBHOBECHS.

2 Hanuumumre Qopmyny s orpejeneHdss ra30BOM MOCTOSHHOM R MO W3BeCTHOU
BeJIMUMHE YHHBEpPCaIbHOM ra30BOM MOCTOSSHHOU R,

B-6

1 YTo Ha3bIBaeTCs TepMOJUHAMUYECKUM TPOLIeCCoM?

2 Ormpenenure BeJWYMHY Ta30BOM IIOCTOSIHHOW BO3/yXa, €CJIM W3BECTHO, YTO
yHHBepCa/ibHasl ra3oBasi moctosiHHast R, = 8314,41 [ x/(kmosbK) u monekyssspHast
Macca BO3AyXa Hgoyy = 28,966 KI/KMOJIb.

B-7

1 Kaxkoii TepMojiHaMIUe CKHI MPOLIeCC CUMTAETCS 0OpaTUMbIM?

2 Hapucylite cxeMy u3MepeHUsi [aBJ€HUsI B pe3epByape, B KOTOPOM JaBjeHHe
GoJibIlie aTMOChEpPHOTO.

B-8

1 Hapucyute cxeMmy u3MepeHUs [aB/ieHUs] B pe3epByape, B KOTODOM /[laB/ieHUE
MeHbIIle aTMOC(hepHOro.

2 W3006pa3ute TepMOAWMHAMHUECKHI TMPOIeCC, B KOTOPOM TPOMCXOIUT YMeHbIIIeHHe
naByeHuvs. Kak U3MeHsII0TCs pyrye TlapaMeTphl pabouero tesa?



B-9

1 Kakum  ycnoBUsIM  JIO/DKHA  YZIOB/IETBOPSITH ~ MoOfelnb  0OpaTUMOro
TepMOJIMHaMHY€eCKOro npoijecca?

2 Kak cBsizaHbl MeXX1y 000 ynenbHbIN 00beM U TIOTHOCTh ra3a?

B-10

1 Kak wu3MmeHsieTCsl [aBlieHHe W/eaJbHOTO rasa IpPU yBeJUUYeHUW abCOJIOTHON
TeMIiepatypbl B 2 pa3a? KoHLeHTpalysi MOJIeKy/ rasa rpu 5TOM He U3MEeHSIeTCs.

2 UTo Ha3bIBaeTCs AUCCUTIaLeN (pacCceMBaHWEM) SHepryun?

9.6.2 TIpuMepHbIii NepeueHb KOHTPO/IBHBIX BONPOCOB M 3aJaHMs /I
NPOBe/eHUs TeKyllero KOHTpoJ/isA ycreBaeMocTH 1o reme 1.2.

B-1
1 Kak ocCy11ecTBUTh U30XOPHBIN MPOLIECC.
2 Hanumvre ypaBHEHUS aitabaTHOTO U TTOJIUTPOITHOTO TTPOL[eCCOB.
3 Haruviunre ypaBHeHHe MEepPBOr0 3aKOHAa TEPMOAUHAMUKU [Jisi M30TepMUYeCKOro
riporiecca.
B-2.
1 I1puBeauTe NpUMeEpPHI MOJIUTPOMHBIX MPOLIECCOB.
2 Hanuiuvre COOTHOLLIEHHS MeXXy TlapaMeTpaMy B U30TepMUUeCKOM TpoLiecce.
3 Hanuiuvre ypaBHeHWe TIepBOTO 3aKOHAa TePMOAWHAMHUKU [ijIsi  afuabaTHOTro
riporecca.
B-3.
1 TIlpuBemuTe TIpUMephI TMPOLIECCOB OMM3KKWX K W300apHBIM, MPOTEKAMIUX B
aBUAlMOHHOW TeXHUKe.
2 HarmuimuTe COOTHOIIIEHUS] MEX/1Y JaBlIeHUeM U yaeabHbIM 00bEMOM B a/iilabaTHOM
Y TIOJIUTPOITHOM TIpoLieccax.
3 B KakoM TepMoArHaMUUeCKOM TpoLiecce ye/ibHasi TeIJIOEMKOCTh paBHA HY/IHO?
B-4.
1 15 Kakoro rporjecca CripaBejjiMBO paBeHCTBO: L=—alU>
2 Hamuimute COOTHOIIEHWsI MeXXIy [aBfieHrueM W TemriepaTypoil B afiiabaTHOM U
TIO/IMTPOITHOM IIpoLieccax.
3 Hamuviuure ypaBHeHMe T[epBOrO 3aKOHAa TepMOAUHAMUKU i1 W30XOPHOIO
rpoLecca.
B-5.
1 Bo3moyKHO /i1 pOTeKaHue aZiiabaTHBIX MPOLIeCCOB B aBUALIMOHHOW TexHHKe? Ecm
Jla, TO rae?
2 HarnviunTe COOTHOILIEHHe MeXXy MTapaMeTpaMU B M30XOPHOM MpoLiecce.
3 B KakoM TepMoArHaMUyeCKOM TpoLiecce CripaBel/iMiBO PaBeHCTBO @=L~
B-6.
1 TlpuBemuTe TIpUMephbl TMPOLIECCOB ONMM3KUX K U30XOPHBIM, TPOTEKAlIIUX B
aBUALIMOHHOM TeXHUKe.
2 Hammivre COOTHOIIEHUs MeXAY VaAenbHbIM O0OBEMOM M TeMIlepaTypoul B
afitiabaTHOM U TIOJIUTPOITHOM TIpPOlLieccax.



3 B KakoM TepMoZiiHaM1ueCKOM MpoLiecce yie/lbHas Ter/I0éMKOCTb papHa T t= ?

9.6.3 IIpyMepHBIN NepeueHb KOHTPOJ/IbHBIX BONPOCOB U 3a/JaHUSA /IS
MPOBe/eHUsA TeKyllero KOHTpPoJ/isA ycreBaemMocTH 1o reme 1.3.

B-1
1 Ha3oBuTe OCHOBHBIE 337aud TepMOAMHAMUYECKOIO WCC/Ie[OBAaHUS LIUKJIOB
TEeIJIOBBIX JIBUTaTesIeu.
2 Ha3zoBuTe TepMoOAvHaMU4yeCKUe TIPOLIeCChbl, KOTOPbIe MPOTeKaroT 110 JmHuu H-B-K
uukiaa ['T/. B kakux snemenTtax ['T]l 3Tu riporjeccel npoTeKaroT?
3 HanuiuTe dopMysy /151 oripefiesieHusi CTeTeHU Mo/iorpeBa Bo3ayxa.

B-2
1 Ha3oBuTe OCHOBHBbIE [OIyL[EeHUSI [Jig Tiepexofa OT peasibHbIX LUK/IOB K
W/lea/IbHbIM.
2 HaszoBute TepMOJUHaMHUeCKUe TIPOLIeCChbl, KOTOpbIe TPOTeKarT Io auHuu K-I'
uukia I'T. B kakux anemenTtax ['T/l 3T1 nporjeccel poTeKaroT?
3 Hanmuiurte gopmyiny AJisi oripefiesieHUsl CTeTIeHU MOBLIIIeHUs [aBAeHus BO3/lyxa B
I'T.

B-3
1 Yro HYXHO 3HaTh JJjIs1 TePMOAUHAMUUYECKOIO MCC/IeloBaHUs W/easlbHOIO LMK/a
TernJI0BOro JABUraTess?
2 Ha3oBuTte TepmoauHamMuuecKue TIPOLIeCChbl, KOTOPbIe MPOTeKaroT 1Mo JMHUU ['-T-C
uukiaa ['T/. B kakux snemenTtax ['T]l 5Tu riporjeccel npoTeKaroT?
3 Hamummre dhopMyny AJist omipefesieHrsl TeTUIOThl OTBeJEHHONM OT pabouero Teya B
ygeanbHoM Lykie I'T/I.

B-4
1 Ha3oBurte npocCThle ¥ Har/iAHble MeTO/Abl CpaBHeHUs LIUKJIOB ['T/].
2 Ha3zoBute TepMoauMHaMU4YeCKHe TPOLeCChl, KOTOpble TpoTekarT o JuHuu C-H
uukia I'T. B kakux snemenTtax ['T/l 3T nporjeccel poTeKaroT?
3 Hanmiuwvre dopmyny A5t onpe/iesieHus TeUI0ThI, MO/ABEIEHHON B KaMepe CropaHus
B ueasibHOM Ljukse ['T/I.

B-5
1 Ha3oBuTe OCHOBHBIE TIapaMeTphbI, Ompejessione padoty u Tepmuueckuii KI1/]
uukiia I'T/I.
2 VI3 Kakux TepMOAMHaMMYeCKHX TIPOL[eCCOB COCTOUT ueaibHbIM LUK I'T?
3 Hanuiure dopMysy /17151 oripefie/ieHUs /laBjieHursl Bo3yxa 3a kommpeccopom ['T/I.

9.6.4 IlpumepHbIi NepeueHb KOHTPOJ/IbHBIX BOMPOCOB M 3aJaHusl /I
NpoBe/leHUus TeKyIllero KOHTPOoJisl ycreBaeMoCTH 1o teme 1.4.

B-1
1 HazoBuTe (hopMbI KaHa/IOB, KOTOpBIe TpeJHa3HAYeHbI /IJi pa3roHa ¥ TOPMOYKeHUs
ra3oBOro IIOTOKa?
2 Hanuuivre ypaBHeHHWe COXPAaHEHWsI SHEPruM B MapaMeTpax 3aTOPMOKEHHOIO
IOTOKA.



B-2
1 Hamummre ypaBHeHue Tpo¢wasi CTPYU [Jii SHEProM30/JMPOBAHHOrO noTtoka. C
MOMOILIbIO 3TOTO0 YypaBHEHUs oripefenute (opMy KaHasa, MpeJHa3HaueHHOro [JIsi
pasroHa /03ByKOBOI'O ITIOTOKaA.
2 IloueMy T1p¥ yBeJIMUEHUM CKOPOCTM Tas3a yMeHbIIAeTCsd CKOpPOCThb
pacripoCcTpaHeHus 3ByKa B HEM?

B-3
1 Hanuiwmre (opmysbl A1 oripefie/ieHus TapaMeTpoB 3aTOPMOXKEHHOTO MOTOKaA.
2 Ilpu KaKuX yCI0BUSIX BO3MOKHO [JOCTHKeHHe MaKCUMa/IbHOU CKOPOCTY UCTeYeHUs!
rasa’?

B-4
1 [awre orpezesieHHWe IIOJHBIM I1apaMeTpaM WIM IlapameTpam 3aTOPMOKEHHOI'O
TIOTOKa.
2 Hanuvmmre ¢opmyny /s onpefesieHHsi CKOPOCTH TIOTOKA Ha BBIXOZE U3 COIia.
Kakue (hakTopbl BAUSIOT HA BEIMUYMHY CKOPOCTU?

B-5
1 Kputnueckue napaMmeTpsbl ra3oBoro roroka. Kpuruyeckass CKOpoCTh.
2 Ha3oBuTe yCj10BUA ITOIy4YeHUs CBEPX3BYKOBOI'O MTOTOKa.

B-6
1 Hanmmwmre ypaBHeHue TIpOQWIs CTPYHU [J/is SHEProu30/JMPOBAHHOrO motoka. C
MIOMOILIBIO 3TOT0 YpaBHEHWs oripefiennTe (pOpMy KaHasa, NpejHa3HayeHHOro [JIsi
TOPMOXKeHUs 3ByKOBOI'O IT0TOKA.
2 HamumuTe (¢GopMyabl OCHOBHBIX ra30[UHaMUYeCKUX (YHKLMWA, KOTOpbIe
VICIIO/Ib3YIOTCS TIPU pacuéTax ra3oBbIX ITOTOKOB.

9.6.5 IIpuMepHbIii NepeueHb KOHTPO/IbHBIX BONPOCOB U 3a/JaHUsA I
NMpoBe/ieHUs TeKYLIero KOHTPO,/is1 ycrieBaeMocTH 1o Teme 1.5.

B-1
1 Kakue 3aiaum pelaroTcsi B TeOpUM TeryioobmeHa?
2 ITouemy B ypaBHeHUHU 3akKOoHa Dypbe MOCTaB/IeH 3HaK MUHYC?
B-2
1 HazoBute 0CHOBHBIE BH/IbI IIepeHOoCa TervIoThl.
2 Urto xapakrepu3yeT KO3 OUIIMEHT TeIJIONPOBOAHOCTH A?
B-3
1 Uto xapakrepusyeT rpaJjueHT TemIieparypbl?
2 Hanuiure dhopMysy AJist oripefiesieHus] TIJIOTHOCTH TeIJIOBOTO MOTOKa B TJIOCKOM
CTEeHKe.
B-4
1 laviTe onpefiesieHre TEJIOBOMY IOTOKY, IVIOTHOCTH TEIJIOBOTO ITOTOKA.
2 Hanumwmre auddepeHiaibHble YpaBHEHUST TEMJIONPOBOAHOCTH AJ1s1 TPEXMEPHOTO
TI0JISL.
B-5
1 3akoH @ypre. UTo onpepesnsieT ITOT 3aKOH?
2 JlaiiTe oripefie/ieHUe TeMIIEPaTypHOMY TIOJTHO.



B-6
1 Ha3oBute akrTophbl, orpefenstoliye BeMUUHY TJIOTHOCTA TEIJIOBOTO MOTOKa B
TIJIOCKOM CTEHKe.
2 Hamuvmwmre ¢dopmyny /s OnpefesieHus] BeWYWHBI TEIJIOBOTO IOTOKa MO
paccMaTprBaemMou NoBepxXHOCTH F.

B-7
1 HazoBuTe omnpepestonyi (PakTop, UTO JAaHHBIM MaTepuaa MOKeT TIPUMEHSIThCS B
KaueCTBe TeryI0BOW U30JISLIUMU.
2 Kakoli xapakTep UMeeT TeMIlepaTypHasi JIMHUS TPU TEIJIONPOBOAHOCTH B TIJIOCKOM
CTeHKe?

9.6.6 IlpumepHbIN NepeueHb KOHTPOJ/IbHBIX BONPOCOB M 3aJaHMs /I
NPOBe/eHUs TeKyllero KOHTpoJ/isA ycreBaemMocTH 1o reme 2.1.

B-1
1 Hapucyite cxemy knaccugpuvkarmu BP/I.
2 Omnpegenuth Tary ['TI mipu ero paboTte Ha 3emsie, eC/id pacxXof, Bo3ayxa uepe3s
JaBuraresib cocrasisier 150 Kr/c, a CKOpOCTb UCTeueHus1 ra3a yepes corio 1200 m/c.
B-2
1 Onummmre rasorypounHsie BPII (I'T).
2 OnpefiesTh YaCOBOM Pacxo/, TOIUIMBA JIBUrarTesisi pa3BUBaOLEro Ha KpercepCcKoM
pexxume Tsry 140 kH nipu ygensHoM pacxofie TorimBa paBHoM 0,04 kr/(H-u).
B-3
1 OmmuiuTe TypOopeakTHBHbBIE OAHOKOHTYpHBIe ABurarenu (TP u TPOD).
2 Omnpegenute monHeii KIT[ I'TII mpu pabore apurarens Ha 3emiie, eC/Id TIPH
CKOPOCTU MCTeUeHUusl ra3oB U3 peakTuBHOro corvia 1400 m/c, BHyTpeHHuu KII/]
pageH 0,3.
B-4
1 OmmmiuTe TypOOpeakTHBHbIE IBYXKOHTYpHBIe aeurarend (TPA u TPAI®).
2 Kakue yziesibHble IapaMeTpbl XapakKTepU3yT KaueCTBO KOHCTPYKLIUU JABUTraTes s ?
B-5
1 Onummmte TypboBanbHbIe U TypOOBHUHTOBBIE ABUraTenv (TBa/l u TB/).
2 Omnpepgenenne BHyTpeHHero KII I'T/l. Uto xapakrepu3yeT BHyTpeHHuUM KIIJI
ra?
B-6
1 Kakue TpeGoBaHus MpeabABASIOTCS K coBpeMeHHbIM ['T/], ucronb3yeMbiM B T'A.
2 Onpepenenue tarooro KII I'T/], yto xapakrepu3yet TsaroBbid KIT ['TI?

9.6.7 IlpumMepHbIi NepeueHb KOHTPOJ/IbHBIX BOMPOCOB U 3aJaHusl /I
MPOBe/eHUs TeKylero KOHTpPoJ/isA ycreBaeMoCTH 110 Teme 2.2.
B-1
1 OnpenenuTe Ha3HaueHKe BXOAHBIX ycTporcTB ['T/I.
2 [MaiiTe ompejeneHre W HanuIIUTe (OPMY/ITy CTeleHW TOBBILIEHUsS [|aB/ieHUs
BO3/1yXa BO BXOAHOM yCTpoucTBe. UTO OLjeHUBaeT 3TOT IapameTp?



B-2
1 Kakue TpeGoBaHUs MPeIbABASIOTCS K BXOAHBIM ycTpoiicTBam ' T/I.
2 [aiite omnpefeneHve W Hanuiute ¢dopMyny KkosdduilieHTa BOCCTAHOB/IEHUS
TIOJIHOTO JiaBjieHus1. UTo oLleHUBaeT 3TOT [apameTp?
B-3
1 HapucyliTe xapakTep H3MeHeHHs TlapaMeTpOB MOTOKAa B [03BYKOBOM BXOZHOM
ycTpoucTBe TIpU V< Cyy.
2 [aute ompeneneHde W Hanuimure (opmyny Ko3(QduLMeHTa BHELIHero
cornpoTuB/ieHus. UTo oLjeHMBaeT 3TOT rapameTp?
B-4
1 MaitTe onpesesieHre BXxogHOMY ycTpouctBy ['T/I.
2 [laiiTe oripefeneHve W Hanuiuute ¢GopMmyny Ko3d@uijieHTa BHeIIHero
COTpoTUB/IeHUs. UTO OLleHuBaeT 3TOT fapameTp?
B-5
1 Ha3oBuTe OCHOBHbIe HaripaB/ieHUs 3allyThbl aBUaLMOHHBLIX ['TIl oT momnajaHus B
HUX [MOCTOPOHHUX MPEMETOB.
2 HapucyiTe xapakTep W3MeHEHUsI TlapaMeTpOB MOTOK B [03BYKOBOM BXOJHOM
ycTpoucTBe Tipu V = Cyy
B-6
1 HasHauenue BbixogHbIX ycTpouctB ['TII. Ha3oBuTe 3/1eMeHTBI BBIXOJHBIX
ycTpoiicTB. TpeboBaHus1, pe/bsiB/isieMble K BbIXOAHBIM YCTPONCTBaM.
2 YTO XapaKTepu3yrT rapaMeTphl 7T Tep U Tlxp?
B-7
1 OcHOBHBIe MapaMeTpbl BBIXOAHBIX YCTPOMCTB, UTO OHUA XapaKTepU3YOT?
2 Kakoti napameTp xapakTepusyeT 3¢ ()eKTUBHOCTh PeBEPCUBHOTO YCTPOMCTBA?
B-8
1 TloTepu B BBIXOJHBIX YCTPOKCTBAX U CTIOCOOBI UX OI[€HKHU.
2 Harmummwre ycioBue [Ji1 pe)XUMa I10/IHOTO pacllvpeHust Cy>KUBAIOLLerocs
coruia.
B-9
1 ¥YcTpolicTBa peBepca TATW: Ha3HaueHUe, TUTIBI.
2 Hamwmiuvre ¢opmynbl Ay OTNpefe/ieHds pacrioyiaraeMor U JelCTBUTEIbHOU
CTereHel MOHWKeHUs [aBIeHus ra3a B COIie.
B-10
1 Kakuie TpeGoBaHUs MPeAbSBSIOTCS K PeBePCUBHBIM YCTPONHCTBAM?
2 Hanmimwmte ycioBUe /i peXXuMa HeJJopacIlIupeHus: Cy>KUBAIOLLerocs Coria.

2 ceMecCTp
9.6.8 IIpyMepHBIN NepeueHb KOHTPOJ/IbHBIX BONPOCOB U 3a/JaHUSA /IS
MPOBe/eHUs TeKyllero KOHTpoJ/isA ycreBaeMocCTH 1o teme 2.3.

B-1
1 IIpuBenute onpenenenue komrpeccopa coryiacHo ['OCTa 23851-79.



2 OnpefenuTh AaBlIeHUWEe BO3[yXa 3a CTYIeHbKO KOMIIPeCcopa, €ec/d JaBjieHue
BO3/yxa Ha BxoZe B cryreHb 101325 Ila, a cTereHb IOBbILLIeHUs JaB/IeHKUs BO34yXa B
crynenu 1.3.

B-2
1 Ha3oBuTe OCHOBHbIE TUIIbI KOMIIPeCCOPOB. KakoBbI MpenumylIjecTBa U HeJOCTaTKH
OT/le/IbHbIX TUTIOB?
2 OrmpenenuTh CTeleHb TOBBILIEHUS CTYIeHM KOMIIpeccopa, eC/d [aBjieHHhe B
CTyIeHu ToBBICKHIOCH oT 1-10°TTa go 1,25-10°Ia.

B-3
1 Hapucyute cxeMy CTylleHHM KOMIIpeCCOpa M TIOKa)KWTe, KaK W3MEeHSIIOTCS
TiapaMeTphbl TTOTOKA B 3JIEMEeHTax CTYTIeHHU.
2 CrerieHb TioBbIllIeHHs AaBiaeHue B crynieHn OK paBHa 1,2. Onipezie/iuTh Kakoe ObLIO
[laB/IeHre Ha BXO/e B CTYIIeHb, €C/IM JaB/IeHre Ha BBIXOZe U3 CTymeHu craio 1,68-10°
I1a.

B-4
1 IlpuBefuTe orpezeneHue CTyrieHu KoMmnpeccopa coriacHo ['OCTa 23851-79.
2 Orpesie/TUTh BETMUKUHY pabOThI, KOTOPYIO HEOOXOAMMO TI0JBECTH K Ba/Ty BpAI[eHHUS
pabouero kojieca CTyrmeHHM KOMITPeccopa, UTOOBI ITO/IyYUTb OKPY)KHYHO CKOPOCTh
paBHy0 250 M/C ¥ 3aKpYyTKY IIOTOKAa paBHy0 182 m/c.

B-5
1 Ob6ocHyiiTe HeOOXOAUMOCTb TPUMEHEeHUs] BXOJHBIX HaIpaB/SIOLIMX arapaToB
riepei IepBOU CTYIIeHbI0 0CEBOT0 KOMIIPeCccopa.
2 Ompegenuth amuabatHeid KIIJ cTymeHd KomIipeccopa, €CIM W3BECTHO, 4UTO
anrabaTHeIM TIo0TpeB Bo3Aayxa B crymeHu AT, o = 20 K, a melcTBUTeNbHBIN
rogorpeB Bo3ayxa B cryrieHd AT, = 23,5 K. 1o pe3ysibrataM BbIUWC/IEHUM CAENaTh
BBIBOZI: COOTBETCTBYeT JIA JaHHasi CTyIleHb 110 3HaueHWt0 aauabatHoro KII/]
TpeOOBaHUSM TPebSB/SIEMbIM COBPEMEHHBIM KOMIIPECCOPaM.

9.6.9 IlpumMepHbIi NepeueHb KOHTPO/IbHBIX BONPOCOB M 3aJaHMsl /I
NPOBeJeHUs TeKyLlero KOHTPOo/IA yCreBaeMOCTH 1o Teme 2.4,

B-1
1060cHyiiTe Heo0XoMMOCTb Vi3MeHeHUs MHOT'OCTYITeHYaThIX OCeBBbIX
komrpeccopoB. Hammivre Qopmynbl Jjsi  onpefiesieHdss CTeleHW TOBbILEeHUs
JlaBjIeHus1 BO3JyXa B KOMIIpeccope.
2 OripefieIUTh MOIIHOCTh, MOTPeb/isieMy 0 KOMITpeccopoM, Tipu 3¢ heKTHBHOM paboTe
komripeccopa 30000 [Dxk/kr, e pacxopn Bosgyxa cocrasiasaor 100 kr/c.
[TpoaHam3upoBaTh, Kak OyJeT MeHSATbCs BeIMurdHA MOIHOCTA TIPU H3MEHeHUH!
pacxofia ¥ paboThI.

B-2
1 HasoBuTe OCHOBHbIe MapaMeTpbl MHOIOCTYII€HUATOTO KOMIIpeCccopa, HaruiiuTe
dhopmybl /151 UX ONpe/ie/IeHus.
2 Omnpefenuts paboTy Ha Bajy KOMIIPECCOpPa, eCM M3BeCTHHI t; =15 °C, a cremneHb
TIOBBIIIEHHS JaB/IeHNs BO3AyxXa T, = 18.

B-3



1 HW300pa3uTe mpoljecc CXKaTHs BO3AyXa B KOMIIpeccope B «p-v» U «T-s»
KOOpJUHATax.
2 OrpefenuTb CTereHb TOBBILIEHUS [aB/JeHUs BO34yXa B KOMIIpeccope, ec/u
JlaBieHre BO3[yxa Ha Bxofie B kKommpeccop - 1-10° ITa, a Ha BeIxoze 25-10° Ila.
OO6BSICHUTE (pU3MUeCKUN CMBIC TTOJTYYeHHOTO pe3yJibTara.

B-4
1 [aliTe oripefiesieHMe XapaKTepUCTHKaM Komripeccopa. IIpuBegure rpacduueckoe
n300pakeHre XapaKTepUCTHK.
2 OnpenenuThb CTeTeHb MOBBIIIEHUS [aB/ieHUsl B I€CTUCTYNIEHUYAaTOM KOMIIpeccope,
eC/Iu Mer=1,2; Merp=TMer3=Mers=1,25; Mers=1,3; Mers=1,2.

9.6.10 ITpumepHbIU NepeyeHb KOHTPO/IbHBIX BOMPOCOB U 3a/laHUA IS
NPOBeJeHUs TeKyLlero KOHTPOoJ/IfA yCIieBaeMoCTH 110 Teme 2.5.

B-1
1 [Haute ompeneneHue kKamepbl cropaHusi cormacHo ['OCTa-23851-79. Hasosure
OCHOBHbIe TpebOoBaHUs TIpebsiB/isieMble K KaMepaM CrOpaHusl.
2 OrnpesieniiTh Ko3(pduiimeHT M30bITKa BO3/yXa, €C/IM U3BECTHBI: pacxof Bo3ayxa 60
Kr/c, a pacxog Ttormea 0,8 kr/c. [IpyumeHsieMoe TOIUIMBO — aBUALMOHHBIM KEPOCHH.
UTto xapakTepu3yeT AaHHbIM KO3(PhULIUEeHT?

B-2
1 HaszoBute OCHOBHBIE MapaMeTpbl KaMepbl CropaHus. UYTo XapakTepus3yrT 3TU
riapameTphbI?
2 Kak Bbl MOHMMaeTe TOHATHUS HU3LIAasg Y BbICLIAS TeIJIOTBOPHOCTh aBUALIMOHHOIO
TOTL/IMBA?

B-3
1 HaszoBuTe OCHOBHBIe TUIIBI KaMep cropaHus. Ha3oBuTe HX [JOCTOMHCTBA U
He/JJ0CTaTKU.
2 B I'TI c BBICOKOHArlOpHBLIM KOMIIPECCOPOM C 1 =12,8 maB/ieHHe Bo3zyxa
u3sMeHsieTcs ¢ 94,232 Ila Ha BXozie B KOMIIPeCCop, a Ha BbIXO/e U3 KaMepbl CTOpPaHus
no 1158 xIla. OmnpegenuTh Ko3(PGhUILIMEHT BOCCTAaHOB/IEHHWS TOJHOIO [laB/IeHMUS.
[TosyueHHOe 3HaueHWe YyAOBAETBOPsieT TpeOOBaHUSIM, MpeAbsB/sSeMbIM K Kamepam
cropaHusi?

B-4
1 OnuiurTe 0CHOBHBIE 3aKOHOMEPHOCTH TIPOLiecca FOPeHUs! TOTLIMBA.
2 ITpu nosiHOM cropanuu 1 Kr KepocuHa B KaMmepe cropaHus Beigesnsercd 44 000 k/x
Teryia. Onpeze/vTb KOJIMUECTBO Tellla, KOTOPOe BbIJe/IsIeTCsl B KaMepe CropaHus B
e[IVHULYy BpeMeHHW IIpU CropaHud 1 Kr KepoCuHa, ec/yd KO3((ULIMEeHT MOJHOTHI
cropanus Tormsa cocrassset 0,98.

B-5
1 [TaiiTe ompeieneHue ra3zoBoii Typo6uHsl cornacHo [OCTy 23581-79.
2 OrnpezienieHrie CBOOOJHOM TypOUHBI.
3 OrnpenenuTh MOIJHOCTb, pa3BUBaeMyl0 Tra30BOM TypOMHOW TMpU TIOJETe
JieTaTe/IbHOTO arrapara Co CKOpoCTbio M, = 1 Ha BbICOTe 5 KM, eC/IM pacxof, Bo3yxa



yepe3 ABUTaresab cocTtaBiaseT 170 Kr/c, a pabora momyueHHass Ha Bajly TypOWHBI -
15-10 KIDK/KT.

B-6
1 HapwucyiiTe cxeMy CTyIleHH Ta30BOM TypOWHbI U TIOKa)KHTe, KaK H3MEHSIOTCS
riapaMeTphl MTOTOKA B 3/IeMeHTax CTYTIeHMU.
2 OripefienieHrie TYpOWHBI BEHTH/ISITOPA.
3 Ornpefenutb CTeleHb pPeaKTUBHOCTU TypOWHBL, ecau ajauvabatHas pabota
paciivpeHuss B pabouem kosiece paBHa 360 k/DK/KT, a aauabaTHasi paboTa
pacimpenuss Bo Bced cryneHHM 900 K/Dk/KT. OOBSICHUTH CMBIC/ TI0JTyYeHHOTO
pe3y/bTara.

B-7
1 O6ocHy¥iTe HEOOXOAMMOCTb TTPUMEHEeHHsI MHOTOCTYTIeHUaThIX TypOUH.
2 OrnipefienieHrie TYpOUHBI BBICOKOTO /IaBJ/I€HUS.
3 Berunc/iiTh 3HaueHue paboThl TypOMHBI, €C/TH TemriepaTypa B MOJIHBIX TTapaMeTpax
B Hel ymenbluaetcs oT 1350 K mo 600 K. Ilpunste anas rasa: k.-1,33; R.=288
Ix/(xr-K); Cp=1160,7 Ix/(kr-K).

B-8
1 Ha3HaueHue COTIJIOBOTO arrapaTa v pabodero Kosieca ra30Bou TypOWHBI.
2 OrnpeziesieHye O3BYKOBOM CTYTIeHU TypOWHBI.
3 Onpepenuts KI1[ Typ6unbl, eciu paboTa, moayuyeHHasi Ha Bajqy TypOWHBI paBHa
360 x/Dx/kr, u aauabarHas pabora TypOWHBI, OIpejesieHHasi I0 TlapamMeTpam
3aTOPMOXXEHHOr0 TIOTOKa rasa, 450 k/DK/KT. YaoBiieTBOpsieT /M [JaHHas Tra3oBas
TypOuHa 1o 3HaueHuto KI1/1 TpeGoBaHUSAM, TIPeIbSIB/ISIEMbIM K Ta30BbIM TYPOMHAM?

9.6.11 IlpumepHbIi NepeueHb KOHTPOJIbHBIX BOMPOCOB M 3aJaHus i
NPOBe/ieHUs TeKyllero KOHTPoJis ycreBaeMocCTH 1o teme 3.1.

B-1
1 IlpuBeuTe omnpesesieHUe AeCTBUATE/NbHOrO LUKaa ['T.
2 JInsa yuyéTa ra3ofjuHaMUueCcKUX TOTephb B JiBUraresie BBeZieHbl KO3(PGOUIIMEHTHI 1. U
np. Kakrie notepu o1jeHUBalOT 3TU KO3PHHULIUEHTHI?

B-2
1 W3o6pasure peuictBuTenbHBIM IUKA TP B «p — v» KoopgauHaTaxX. OmnuimmTe
TIPOLIECChI, MPOTEKArL[1e B peaJlbHOM LIUKJIE.
2 W300pa3ute 3aBUCUMOCTH VAenbHOW TATU W YAeIbHOTO pacxoja TOIJIMBA OT
CTereH! TMOBBILLIEeHUS JaBleHUs BO3lyxa B ABUTaTeIe.

B-3
1 Kakue k03(@UIMEHTbl YUYWUTHIBAIOT Ta30fAUHAMUUYeCKHe TMOTepu B OTJebHBIX
3/IeMeHTaxX JABUTaTesist, KOTOphble OKa3bIBAIOT B/IMsIHKE Ha pabOTy [UK/Ia?
2 V300pa3uTe 3aBUCUMOCTH yZIeJbHOM TATH U PabOTHI IfUK/IA OT CTETIeHH! TIOBBIIIEHUS
JlaBjieHus1 BO3/lyXa B JIBUrareJie.

B-4
1 TlpuBeaguTe coBMellleHHOe M300pa)keHHe H/leaJlbHOTO U JeMCTBUTEbHOTO LUKJ/Ia
I'TA.



2 IlpuBesnute oripefiesieHre U (GOPMYJIbI ik CTEIeHU TIOBBILLIEHUS AaB/IeHUs BO3AyXa
B [iBUTaTesle U CTeIeH! MoZorpeBa Bo3Ayxa.

9.6.12 IIpumepHbIii NepeyeHb KOHTPOJIbHBIX BONPOCOB U 3aJaHusA JJIf
NPOBe/eHUsA TeKyllero KOHTpoJ/isA yCIeBaeMoCTH 110 Teme 3.2.

B-1
1 Knaccudukarys BO3AyITHO-peakTUBHBIX ABurareseii (BP1). O6macty npumMeHeHuUs
I'T.
2 OcHOBHBIE TIapaMeTpPhbl, XapaKTepHu3yolirie paboTy BXOJHBIX YCTPOWCTB.
3 3agaua: Onpegenuts nonHeid KIIZ BPI B monéTte, eciii M3BECTHbI CKOPOCTh
riosiéta paBHasi 740 m/c, yanenbHbIM pacxon Toruvea 0,252 kr/(H-4), TenmIoTBOPHOCTD
aBMallMOHHOro KepocuHa H,=43150 k/Dx/Kr. PacivpeHue rasa B COIUIe TIOJIHOE.
Pacxozom TorivBa ripeHeOpeus.

B-2
1. Anamu3 dhopmynbel b.C. CreukuHa /1S TATH TypOOpeaKTHBHOTO IBUTATeJIs.
2. Haznauenue BxogHbix ycrpoiictB I'T/]. TpeGoBaHus, rpebsiB/isieMblie K BXOJHBIM
YCTPOMCTBaM.
3. 3agaua: [Isurarens [1IC-90A Ha B3n1étHoM pexxume (H=0, M,=0) pa3BuBaeTr Tiry
158 kH npu ygensHoM pacxoge 0,038 xr/(H-u). OnpenenuTh 4acoBOM pacxof
TOIL/IMBA Ha 9TOM peXuMe.

B-3
1 VYpenvuble mapamerpbl ['TI npsamount peakumu. OmnpepesieHWe, UTO OHHU
XapakTepUusyoT?

2 Ha3oBuTe OCHOBHbIe Harpas/eHUs 3aluThl aBUALMOHHBIX ['T/] OT momagaHus B
HUX ITIOCTOPOHHUX IpeJMeTOB.
3 3agava: Onpepenuts nosiHbi KIT BP/I, ecii ipy CKOPOCTH MCTeUeHUs ra3oB U3
peakTrBHOro comia 1200 m/c, ckopocTk nosiéta camosnéra 200 m/c, BHyTpeHHern KI1/]
BP/I npu 5TOoM paBeH 0,35.

B-4
1 TpeboBanusi, mnpenabsiBAsieMble K coBpeMeHHbIM [T/, wucCHoab3yemMbiM B
rpakAaHCKOW aBUALUU.
2 Opranu3auys pabouero npoijecca B 103ByKOBbIX BXO/IHbIX yCTPOMCTBAX.
3 3agava: Onpegenuts Tary TP/ monére, ecmm usBectHel: M,=2,2; T,=216 K,
G-=Gp=100 kr/c, pc=pu, c=1,5V

B-5
1 Ouepretuueckuii 6ananc 1 KII/I ra3oTypOUHHOTO ABUTATETS.
2 VYpenvHele mnapaMetpel [Tl mnpsmon peakuuu. OmnpefeneHue, UYTO OHU
XapaKTepUu3yoT?
3 3apmaua: [Ipuratenb Macco 600 kr passuBaerT Tary 12000 H. Onpepenuts
yZAeJbHYI0 Maccy aBurarens. KakoB (pM3MueCcKUil CMBIC/ JaHHOTO MapameTpa U 4To
OH XapakTepusyeT?



9.6.13 IIpumepHbIU NepeyeHb KOHTPO/IbHBIX BOMPOCOB U 3a/laHUA /I
NpoBe/ieHUs TeKyllero KOHTPOoJisA ycIeBaeMoCTH 110 Teme 3.3.

B-1
1 Crynens oceBoro komripeccopa. OmnpefesneHve, cxemMa. OCHOBHbIE ITapaMeTphl,
XapaKTepu3yollie CTyIleHb 0CeBOr0 KOMIIpeccopa.
2 XapakTepuCTUKNU MHOTOCTYIIEHUaTOr0 OCEBOI0 KOMIIPeCcopa U UX aHaslus.
3 3azaua: B BOCBMUCTyIeHUaTOM KOMIIpeCCOpe CTeIleHU IIOBbILIeHUsl [aBiIeHus
Ka)KJIOM CTYTIeHU OAMHAKOBBI U paBHBI 1,25. Onpeaenutsb paboTy KomIipeccopa, ecid
KII ctynieHeu paBeH 0,9. Hapy)kHble yC/IOBUSI CTaHAAPTHHIE.

B-2
1 IlpyHUMNMaNbHAsA CXemMa ¥ IPUHLUIT JeMCTBUS CTYTNIEHN 0CEeBOr0 KOMITpeCccopa.
2 BnusiHve yciOBUM SKCIUTyaTalliM Ha XapaKTepUCTUKKA M 3arac yCTOMYMBOCTH
KOMIIpeccopa.
3 3agaua: OrpemenuTh paboTy Ha Bamy Komrpeccopa L ¥ agmabarueii KITI 1,
eC/Iv 110 pe3y/IbTaTaM W3MepeHUi U3BeCTHbI: p, =15-10°I1a; t, = 407°C; ps =760 MM
PT. CT.; t; =15°C.

B-3
1 OcHoBHbIe mnapaMetTpbl, xapakrepusyroljue kommpeccop I['T[. Nx cBa3p c
riapaMeTpaMu CTYIIeHHU.
2 XapaKTepHCTHUKHU KOMITpeccopa B TlapaMeTpax IMol00usi, X aHa/Iu3.
3 3agaua: Cremedb IOBBLIIIEHWs J[aB/leHUs BO34yXa B KoOMIIpeccope Ti, =16,
agrabatHeiii KT n, =0,86. OrnpegenuTs Mnpefe/bHy 0 paboTy cxxatus L, v mogorpes
BO3/lyxa B Komripeccope AT  1py CTaHJAPTHHIX YCIOBMSX Ha BXOJE B KOMIIPECCOP.

B-4
1 JIuauu pabounx pe;KUMOB U 3artac yCTOMUHMBOCTH KomIipeccopa B cucteme I'T/I.
2 CTyneHb OCEBOr0 KOMIpeccopa C BXOAHBIM Harpap/sitomuM arapatoM (BHA).
Heob6xomumocTts nsmeHeHuss BHA. M300pa3uTte TpeyrolbHUKU CKOPOCTel Ha BXofie U
BBIXO/le U3 pabouero Kosieca CTyTeHH!.
3 3azmaua: Ormpefenith paboTy, 3aTpauriBaeMyr0 Ha BpailleHHe pabodero koseca
0CeBOM CTyIleHU KOMIIpeccopa, eciv u3BectHel: U = 260 m/c, AW, = 120 m/c.

B-5
1 3ajjaun 1 criocobbI peryIMpoBaHUs 0CEBBIX KOMITPECCOPOB.
2 N306pa3ute ¥ TOSCHWTE TMPUHLUITHATIbHbIE CXeMbl KOMIIPECCOPOB aBUALIMOHHBIX
I'T. ToCcTOMHCTBA U HEJOCTaTKHU.
3 3apmava: OnpenenvuTe NpUBeAEHHBINM CEKYHIHBIM Pacxol BO3AyXa U TNPUBEJEHHYIO
YaCTOTy BpallleHHsi POTopa KoMIIpeccopa, ecd npu temmneparype 30°C U gaBieHun
101 340 TIla 3aMepeHHas YaCTOTa BpallleHWs pOTOpa paBHA N = 208 ¢, a
3aMepeHHbIM pacxo/, BO3/lyxa uepe3 KoMrpeccop coctaBua 60 Kr/c.

9.6.14 IIpumepHbIN NepeyeHb KOHTPOJIbHBIX BOMIPOCOB U 3a/IaHUA /I
MPOBe/eHUsA TeKyllero KOHTpPoJ/isA ycIeBaeMoCTH 110 TeMme 3.4.

B-1



1 Kamepsi cropanus ['T/], ux Ha3HaueHWe, TpeOOBaHMS, TpPeIbsBIsSeMble K HHUM.
TWrel Kamep CropaHus.
2 V306pa3uTe paboumii TIpoIjecc B CTyNeHW TYPOUHBI U eT0 WTIOCTPALINIO B «P-V» U
«T-s» KOOpAUHAaTax.
3 3amaua: Ompenenutb CTereHb PEAKTUBHOCTH CTyINeHW TypOWHBI, ec/u
pacriosiaraemMblii  Teriorieperias, B pabouem komece H,,=360 KIDk/KT. OOBSICHUTDH
(bU3MUYeCKUi CMbIC/ MIOJy4eHHOTO pe3y/ibTaTa.

B-2
1 OcHoBHBbIe TapaMeTpbl KaMepbl cropanus. OnpepeneHue. UTo OHU XapaKTepU3yroT?
2 [puHLMUaIbHAs CXemMa U TIPUHLIUTL ZIeMCTBUSI CTYTIeHU Ta30BOM TypPOUHBI.
3 3apaua: Omnpegenutb KII1/I TypbuHbl B mapaMeTpax 3aTOPMOKEHHOTO TOTOKA, eCJTH
pabora Typ6uHbl 360 K/I>K/KT, a pacriosiaraeMblii TeTjioneperiaZi, OnpeeéHHbINA 110
rapamMeTpaM 3aTOPMOXXeHHOr'o IoToKa rasa, 480 k/DK/Kr. YnoBneTBopsieT iU JaHHast
MHOTOCTyTieHuaTasi TypOuHa 1o 3HaueHWto KII/I TpeboBaHMSIM, TIpeqbsIBISIEMbIM
COBpPEeMeHHBIM I'a30BbIM TypOUHam?

B-3
1 Opranusanus rporecca ropeHust B OCHOBHBIX Kamepax CrOpaHusl.
2 Heob6xoaUMOCTh TIPUMEHEHUsT MHOTOCTYIIEHUYAaThbIX Ta30BbIX TypOuH. DOpMbI
MIPOTOYHOM YacTu TypOuH.
3 3apaua: [IpoaHanM3upoBaTh (PAKTOPHI, BAMSIOLIME Ha BeIMUYMHY PabOThI TypOWHBI U
MOIITHOCTY pa3BUBaeMOU TypOUHOM.

B-4
1 OnuiurTe 0CHOBHBIE 3aKOHOMEPHOCTH TIPOLieCca rOPeHUsl TOTLIMBA.
2 Kos(duimeHTsI 1osie3HOr0 AeicTBUs TypOUHbI, MX aHaiu3. [Totepu B TypOuHe.
3 3agaua: B I'T/] ra3 Ha BX0/le B MHOTOCTYIIeHUaTyl0 TypOUHY HMMeeT CrefyroIue
napametpel: Temneparypy 1500 K, mpemenbHbiii 06uém 0,8 m*/kr. a3, cosepiuas
paboty B TypOuHe, yMeHbIaeT cBoé aasieHue a0 0,9-10°TIa. OmpenenuTts CTereHb
TIOHWDKeHUs laB/ieHusi Ta3a B Typbune. [Tpunsate R.= 288 Ix/(kr-K)

B-5
1 XapakTepuCTUKU Kamep CropaHus aBUaliioHHbIX ['T/I.
2 CucteMsl U CriocOObI OXJIaXK€HUS JIOTIAaTOK ra30BbIX TYPOUH.
3 3agaua: /TaBjeHue rasoB Ha BXOJE B UeThIPEXCTyMeHuaryro Typbuny 4,8-10° Ila, a
Ha BBIXOZIe U3 TPETLeH CTyNeHW JaB/leHHe yMeHbIUIoCh A0 1,2-10° IMa. CremneHsb
TIOHVDKEHUs IaB/IeHHs Ta30B B UETBEPTOM CTyIeHM paBHa 1,2. OmpefenuTb CTeleHb
TIOHVWKEHUs [laB/ieHUsI Ta30B BO Bcell TypOWHe W [laB/ieHWe Ta30B Ha BBIXOZe U3
TypOUHBI. BBITIO/THUTE CXeMy YeThIPEXCTYTIeHUaTOu TypOHHBI.

9.6.15 [IpumepHbIi NepeyeHb KOHTPOJILHBIX BONPOCOB U 3a/JaHUs AJis
NpOBe/leHNs TeKYyIlero KOHTPOoJis yCcIieBaeMoCTH 1o teme 3.5.

B-1.
1 OcobenHoctu pabouero mpoijecca TP/. AHanu3 MpoIeCcCOB TPOTEKAIIMNX B
peaibHOM LUKJIe.



2 Ilporpammbl M 3akoHbl ynpasiaeHus ['TII. OcHOBHble BUABI TIPOrpamMm,
peanu3yeMsble CpeiCTBAMU aBTOMAaTUKU.
3 3agaua: Onpezenutb paboTy LuKIa U yaenbHywo Tary TP B monére camosnéra Ha
BeIcOTe 11 KM, C urciom M,=1,8, ecm msBectHel: 1y = 30; T, =1500 K; 1,=0,92;
n=0,84; M = 1,05.

B-2
1. [TapameTpsbl paboyero mnporjecca.
2 3akOHbl yIIpaB/JeHWS [BYXBa/JbHBIM rasoreHepatopoM. Peamusanusa 3akoHa
YIIPaBJIEHUS Tlxey = CONSL;
3 3apaua: Omnpenenvutb CKOPOCTb WMCTEUEHUs] ra3a M3 peakTUBHOro corvia TP/, a
TaK)Ke pa3BUBAaeMYyIO JIBUraTesieM TSry Tpu pabote ero Ha creHge (H = 0, M, = 0),
TpU CTaHJAAPTHBIX aTMOCGEepHBIX YCJIOBUSIX, €C/Id [0 pe3yJbTraTaM HW3MepeHui
U3BeCTHBL: p, = 1,8:10°T1a, D.= 1 M, p. = p; t. = 627°C.

B-3
1 Pabora mmkna TPI. 3aBucuMocTb pabOThI IMK/Ia OT IIapaMeTpa pabodero
riporiecca.
2 Pexxumbl pabotel I'T/. [IpoccenbHbie Xapakrepuctuku TP,
3 3apaua: Onpefie/IUTh CKOPOCTh UCTeUeHUs rasa u3 comvia TP npu ero pabore Ha
crerzge (H = 0, M, = 0) npu cTaHAAPTHBIX aTMOC(EPHBIX YC/IOBHUSX, €CJIA U3BECTHO
iy = 20, T,'=1400 K; n,=0,92; n.=0,86; M = 1,055, M, = 0.

B-4
1 Bnusinve mapameTpoB pabouero mpoijecca Ha yzebHble tapameTpbl TP/,
2 BricoTHbIe xapakTepuctuky TPII.
3 3ajaua: Onpegenutsb paboty nykia TP/, eciii U3BeCTHBI:

= Moy, T, = 1400 K; n,= 0,92; n.= 0,86; M =1,05.

B-5
1 CoBmecTHast paboTa 371eMeHTOB ofiHOBasibHOTO Ta3oreHepatopa (OK, KC, I'T).
2 CkopocTHble XxapakrepucTuku TP/I.
3 3apmaua: Kak usmeHuTCs yzienbHbIN pacxog Tormea TP/, ecu:

- o0111ast cTereHb TIOBLIIIEHUS /JaBeHUs BO3/[yXa B IBUTaTe/ie YMEeHbIIUTCS Ha
OJJVIH TIPOL{eHT;

- TeMIiepaTypa rasa repej TypOUHOM yBe/TMUMTCS Ha OZVH TIPOLIEHT.

V3BeCTHBI Haua/IbHbIe KCXOAHBIE AaHHble: 11,= 20; T, = 1400 K; n,=0,92;
n. = 0,86; M=1,05; T,=288 K, M, = 0.

9.6.16 IIpumepHbIY NepeyeHb KOHTPOJIbHBIX BOMPOCOB U 3a/laHUA I
NPOBe/eHUs TeKyllero KOHTPOoJ/IsA ycreBaeMocTH 1o reme 3.6.

B-1
1 TPO. OcHOBHBIE CXeMbI U TIPUHLUI PabOTHI.
2 OnruManbHOe pacripefesieHrde 3SHepruu (paboThl IMK/IAa) MeXKAYy BUHTOM H
peakiuel ucTeKarolenl Cpefbl.
3 3azaua: OnpeznenuTs MOLIIHOCTS [epeaBaeMyr0 Ha BUHT U CyMMapHyto Tary TB/] B
nosiéte co ckopocteio 800 km/u, eciu G,=60 xkr/c 3ddekTuBHas pabora
nepesaBaeMasi Ha BUHT L.=256 KIDx/KT, 1n:=0,8; ny.x=0,97, a pacrpeneneHue paboTsbl



LMK/JIa MeXAy BUHTOM M peakluen onTtumanbHoe. IIpu peleHnn 3azjaud Maccou
TOIUIMBA TipeHebpeub, a paciivpeHye ra3a B COTjie CUUTaTh TOTHBIM.

B-2
1 OcHosnble mapametpsl TP /1 v mapameTpsl pabouero mporiecca.
2 OcobGeHHOCTH IKCTITyaTallMOHHBIX XapakTepucTuk TB/I.
3 IlpuBenute cpaBHeHue xapakTepuctuk TP u TBJI. CpenaliTe BBIBOABI TIO
pe3yJsibTaTaM CpaBHEHUS.

B-3
1 Cxema, IpUHLIMIT PaOOTHI U OCHOBHbIE TTapaMeTpbl TYPOOBabHbBIX /IBUTaTe el
(TBall).
2 OcobeHHOCTH IKCIITyaTal[MOHHbIX XapakTepuctuk TP/,
3 [IpuBenute cpaBHeHue xapakTepuctuk TPI u TPII/I. Choenaiite BEIBOABI MO
pe3yJibTaTaM CpaBHEHMUSI.

B-4
1 Cxema u TipyHIIMIT paboOThl U OCHOBHBIE TTAapaMeTpPbl TYPOOBUHTOBBIX JBHUTaTesei
(TBI).
2 PacripepiesieHre CyMMapHOU TATA MexXly KoHTypamu TPII/I.
3 3apava: Ornpegenuts Tary TP/l Ha 3emsie B CTaHJApPTHBIX YC/IOBUSX, €C/IU
M3BECTHO, uTo: L,; = 400 x/x/kr, m = 8, ny= 0,9, pacxon Bo3ayxa uepe3 BHYTPeHHUU
KOHTYP 80 Kr/c, a pacripefiejieH1e S3Hepruy Mexxy KOHTypamu OITUMaJ/IbHOe.

B-5
1 Pabota tukma TP/l 6e3 cMelileHHsI TIOTOKOB M OINTHMAJIbHOE pacripefiesieHre eé
MeXXy KOHTypaMH.
2 Oco6eHHOCTH KCIITyaTallMOHHBIX XapakTeprucTuK TBa/l.
3 3apmaua: OnpefenuTth yienbHbIA pacxo[, BEPTOJETHOrO ABUTaressi, 3PQeKTUBHYIO
MOIIJHOCTh Ha BBIBOJAHOM Bajy, 4aCOBOM pacxof TorviMBa W BHyTpeHHuu KII/I
nBuraress, eciu ussectHo: 1, =1500 K, T,=723,32 K, G, = 6,62 kr/c; pabory Ha
Bany cBOOOAHOM TypOUHBI Lon = 272031 IX/KT; G:=0,02; Goxs = 0,09; goms = 0,025; 1. =
0,98, C,= 1,2723 x/Ix/(kr-K).

9.6.17 IlpumepHbIN NepeyeHb BAPUAHTOB 3a/JaHUH /Il POBeleHus
TeKyILlero KOHTPoJis ycrieBaeMocT no remam 1.1, 1.2:

Bapuanr 1.
1 [TapameTpsl cocTossHUA ra3a. OrnpejeneHue, eUHALIbI U3MepeHUs.
2 DHTpomnus, onpezeeHue. M300pakeHue TeTIOThI B TETIOBOM «T-S» auarpamme.
3 V30X0pHBIY TIpoLiecC: orpezieieHue, UCCaeJOBaHue.
4 3amava: Berunc/iuth paboTy, coBepiiieHHY0 1 KT a30Ta B MpoILiecce ero
pacimpeHus B 1300apHoM rporecce npu gasneduu 9,8-10° Ia. O0wém
yBesmumBasicst ot 0,2 M*/kr 1o 1,7 m*/kr. [Toka3aTh B KOOpUHATaX «p-v» pabory,
COBEPIIEHHYIO a30M.

BapuaHT 2.
1 Ompepesienre uaeanbHOrO rasa. YpaBHeHue COCTOSIHUA UealbHOIO rasa.
2 Tery106MKOCTB Ta3sa, orpefesieHrde. BUbl TerioéMKOCTH.



3 AuabaTHbIN TIpoLiecc: orpeie/ieHre, UCCIeJOBaHue.
4 3amava: OripesieMTh U3MeHeHre BHyTPeHHelH SHepTur U BeTMUnuHY paboThl mpu
paciuvpenuu 10 Kr Bo3ayxa, ey 3a cuet nogsoga 1300 kDx Teruia, ero
TeMIleparypa yBeanuniach Ha 100 K.

BapuaHT 3.
1 [date ompene/neHWe TepMOAWHAMUUECKOTO0 TMpoliecca, ero rpaduueckoe
n3obpaxkeHue.
2 YpaBHeHue Maiiepa. ®u3nueCcKrii CMbIC/ BeJTMUMH, BXOZSIIUX B ypaBHEHUe.
3 [ocsiefoBaTeIbHOCTL U 00BEM pacueTa TepMOAUHAMHUYECKUX TPOLIeCCOB.
4 3agaua: B KakoM 13 COCTOSIHMI BHYTPEHHsISI SHeprusi 1 Kr Bo3/yXa uMeeT OOJIbIITYIO
BeJIMUMHY: TIPH JaBieduu 4,9-10°I1a u yaensHoM 00béMe 0,8 MP/KT W TIPY TOM Ke
JlaBjieHUH U Temrieparype 1273 K?

BapuaHr 4.
1 Jate omipefenenue tepMmoarHamudeckoii cuctembl (T C). 1306pa3uTh OTKPBITYIO
v 3akpoiTyro TC.
2 TlepBbIl 3aKOH TEPMOAWHAMUKU: (DOPMY/IMPOBKA, MaTeMaThuecKasi 3anucb. B uém
TpaKTUYeCKoe 3HaueHUe TMepBOoro 3aKOHa TeEPMOJAUHAMUKA?
3 V3oTepMuueCcKry NIpoLieCC: orpefesieHre, UCCael0BaHue.
4 3apava: OripesienUTh JjaBleHe BO3Zlyxa B 00pPTOBOM OasjioHe BO3YILIHOTO Cy/AHa,
eC/Ii TeMIlepaTypa OKpy»Katolllei cpebl noBbicuiack Ha 20 K. TIpu Temniepatype 15
°C paenenue B 6anioHe 06110 150-10° ITa. VisMeHu1ach i BHYTPEeHHsIs SHEPrUs
BO3Ayxa B OammoHe? Eciu fa, To mouemy?

BapuaHr 5.
1 daute onpenenenve nonvpoBanHou TIC, mpuBeguTe ripuMep.
2 I'papuueckoe n3obpakeHre pabOThI M TEIVIOTHI B TEPMOAMHAMUYECKUX TPOIieccax.
3 M300apHblii TIpoLiecc: ornpefiesieHre, UCCIejoBaHue.
4 3amava: Bo cko/bKO pa3 yMeHbIlIaeTcss 00bEM Mapa B [WIMHAPE B TIpoijecce
CKaTHsl, eC/IM TIepe;, CKaTieM ras uMen gasiedve 8-10%ITa u temmeparypy 300 K, a B
KOHI[e C)KaTHsl TlapaMeTphbl ra3a cooTBeTcTBeHHO ctamm 80-10° ITa u 600 K?

BapuaHr 6.
1 /[laiiTe ompefeneHue 3HTAAbNUU. Hanmuinute BbIpa)keHWe [/s1 OMpe/ie/leHus
SHTAJIbITMW, U3MEHEHHWS SHTAJIbITUU.
2 KakoBbl CBOICTBa HeambHBIX 00PaTUMBIX TIPOI[€CCOB?
3 [ocsiefoBaTeIbHOCTL U 00BEM pacueTa TepPMOAUHAMHUYECKHUX TPOLIeCCOB.
4 3amaua: B Gannone émkocTthio B 40 JIUTPOB HAXOAWUTCS a30T TIO[, JaBIEHUEM
105-10° Ia npu Temneparype 25 °C. OnpeaenuTs MacCy a3ora B OajjioHe.

9.6.18 IIpumepHbIM epeyeHb BAPUAHTOB 3a/JaHUH /I POBe/leHust
TeKyIl|ero KOHTPoJIs ycreBaeMoCcTH no remam 1.3:

Bapuanr 1.
1 Kakoii mnponecc Ha3blBaeTCd TePMOAWHAMHUYECKUM LIMKIOM (KPYTrOBBIM
TIpo1ieccom)?



2 TMone3nas pabora u tepmoanHamuueckuii KIT[ mmkma. M3o6pasuTe 1osie3Hyro
paboTy 1MK/Ia Ha TpadrKax.
3 B ueM COCTOUT TpakTHUyeCKoe 3HaueHue 1{MK/10 KapHo?
4 Kak cgopmynupoBas BTOpOM 3aKOH TepMoauHamuku Y. TomcoH? Hapucyitte cxemy
TpoLiecca, 3amnpeleHHOr0 BTOPbIM 3aKOHOM TEPMOJWHAMHUKK B (DOPMY/IUPOBKe V.
‘TomcoHa.
5 Kak onpezpenmuts KII/I naeansHOro nukia?
6 AOcomroTHasi TeMIiepaTypa HarpeBaTesiss B TpU pa3a Oosblile abcosoTHOMN
TeMIepaTypbl XoJoAWIbHKWKA. Kakyro yacTb Ko/MuecTBa TeIUIOThI, IMO/IYUYeHHYHO 3a
OJVH LJUKJI OT HarpesareJisi, a3 OTZaeT XOJ0AUIbHUKY?

BapuaHnr 2.
1 M306pa3uTe npsiMoii LIWK/I B paboueit ¥ TerjioBO# AuarpaMMax.
2 Cdopmynupyiite Teopemy KapHo, mpuBenuTe MaTeMaTUueckyro ¢GhopMmysiy 3TOH
TeOpeMbl.
3 Hapucylite npUHLMNMAIBHYIO CXeMY TeIJIOBOW MalllMHbI, HA30BUTe €6 COCTaBHbIE
YacTH.
4 Kak cgopmynupoBas BTOpOM 3akOH TepmoavHamuku P. Knaysuyc? Hapucyiite
CXeMblI MpoL{ecca, 3arpeneHHOro BTOPbIM 3aKOHOM TepMOJIMHAMUKK B (DOPMYJIMPOBKE
P. Knaysuyca.
5 Mo>kHO /11 cO3/7jaTh MeaTbHbIN Ter/I0BoM ABuratesb ¢ KI1/] paBHbIM ejuHuULIE?
6 TertoBast MailiviHa, paboTatoiijas 1o 1K1y KapHo, ¢ KI1/1 20%, ucmnosb3yeTcs TIpu
TeX JKe YC/IOBUAX KakK XOJOAWIbHasg YyCTaHOBKAa. Haiaute eé Xo10AWIBHBINA
KO3(ULIHEHT.

BapuaHnr 3.
1 B uém CcOoCTOUT npakTUUeckoe 3HaueHve LIUKI/IOB?
2 Yrto ouenuBaeT TepmoauHamuueckud KIIJI nvkna? [lprBeauTe mMareMaTthuecKyrO
dbopmysy 3TOr0 Ko3duimeHTa.
3 HapucyiiTe NpyUHLIMNUAIBHYIO CXeMY XOJIOAW/IBHOM MalllMHbl. Uem OHa OT/IMYaeTCs
OT TeIJIOBOM MallIHbI?
4 CdhopmynupyiTe BTOPOM 3aKOH TEPMOJAWHAMUKY, UCTI0/Ib3Ys IOHATHE SHTPOMUH.
5 KakoBa TeopeTtrueckasi MOZe/lb TEIJIOBOIO ABUTaTesis?
6 T'a3 cosepruaer nukn KapHo, 75% OT KomvMuecTBa TeIUIOTHI, MOJYYEHHOTO OT
HarpeBaresisi, OTAAET XOJOAWIBHUKY. Temriepatypa xosioguibHuKa 273 K. Uemy
paBHa TeMIepaTypa HarpeBaress?

BapuaHr 4.
1 W306pa3vTe MpoW3BO/bHBIN I[UKI B paboueii guarpamme, B KOTOPOM MPOUCXOAUT
TipeBpailieHye TeTIoThl B paboTy?
2 YeMm oTnmuaroTcst 06paTHble LUKIIbI OT MPSIMBIX I[UK/IOB?
3 U3 kakux rpoiieccoB coctouT 1k KapHo? M306pa3suTe 1juka KapHo B paboueit u
TEeIJIOBOM JjiarpaMMax.
4 TlpuBeiTe OCHOBHBIE (DOPMY/TMPOBKHM BTOPOTO 3aKOHA TEPMOJMHAMUKH.
5 ITouemy Henb3sg co3pate uzeanbHbld gBuratesnb ¢ KII/l paBHBIM efuHuLe, eciu
MCIO/b30BaTh B KaUeCTBe X0I0AWIbHUKA TeJlo MPU abCO/MOTHOM Hyse?



6 TemriepaTypa HarpeBare/si W/eaJbHOM TETIJIOBOM MaIllMHbI, paboTarolieli 1o UKy
Kapno, paBHa 227 ° C, temrneparypa xonogunbHuka 127 °C. Bo CKOIBKO pa3 Hazo
YBeJINUMTH TeMIlepaTypy HarpeBatesis, uTobb1 KIT/I MarmmHb! yBenunsics B 3 pa3a?

9.6.19 IIpumepHbIN NepeyeHb BAPDUAHTOB 3aJaHHH /I/IA IPOBeJeHUs TeKYLero
KOHTPOJIA ycieBaeMocTH 1o Teme 1.3. (ITucbMeHHasi caMoCTosiTe/IbHasi padora):

Bapuanr 1.
1 Ilpy KaKUX [JOIYCTUMBIX 3HAYEHUSX MPOU3BOLUTCS Iepexof, OT peaslbHbIX LIUK/IOB
K HJlea/IbHbIM?
2 Ha3oBuTe OCHOBHBIE TapameTphl OMpeestomye paboTy [UKIa U TepMUUeCcKUn
KII/I gukna.
3 Ha3oBuTe LIMK/IbI MOPIIHEBBIX ABUTraTe/ed peajn3yeMbiX B COBPEMEHHOM TEXHUKE.
4 W3o06pasute 1ukn I'TIO B paboueit «p-v» AvarpaMme M IOK&KUTE IUIOL[AN
5KBVBAaJIEHTHbIE:
A) Pabote cxxatust B afabaTHOM TIpOI[eCCe;
b) Pabore pacivpenus B airabaTHOM TpPOLIeCCe;
B) IMone3Hoit paboTe 1UKIIA;
5. OnpesiesieHre TapaMeTpoB paboyero Tejia B XapaKTepHbIX TOUKax 1ukaa I'T/I.
Bapuanr 2.
1 C Kakou Lie/1br0 UCCIeAYOTCS LUK/l TETIJIOBbIX ABUTATe/Ien?
2 HazoBute ocHOBHbIe 371eMeHThI ['T]]. Kakve TepMogrHaMuyecKue npoLeccbl B HUX
npoTeKaroT rpu pabore I'T/?
3 CpaBHute uuk/bl OTTo M du3esns. HazoBuTte JOCTOMHCTBA U HEAOCTATKU KaXKA0T0
LIMKJIA.
4 U3zo6pa3ute muka I'T/l B TeroBoii « «T-S» guarpaMMe M MOKa)KHUTe TUIOIIAAN
5KBYBAaJIEHTHbIE:
A) TlogBenénHOMY K pabouemy Tesy Teruly B LIUKJIE;
b) OTBeénHOMY OT pabouero Tesa TeIy B LUKIIE;
B) BenmunHe Teriia, ipeobpa3oBaHHOM B TIO/Ie3HYIO PabOTY 1[UK/IA.
5 Ormpegenenue tepmuueckoro KIIJ nukna I'T/I. Ilapametpsl, orpejessrolye
paboty u KII/] 1jukia.

9.6.20 IIpumepHbIY NIepeyeHb BADUAHTOB 3aJaHHUH /IS IPOBeJeHUs TeKyl[ero
KOHTPOJIA yCIIeBaeMoOCTH 1o Teme 1.4:

Bapuanr 1.
1 TlapameTpbl 3aTOPMOXXEHHOIO TIIOTOKa, OIpejie/ieHre, HUX 3aBUCMMOCTb CO
CTaTAUUYeCKUMH IapaMeTpamu.
2 Kak onpegenstorcst (pOpMbI KaHasa i pa3sroHa U TOPMOXKEeHHSI Fa30BOr0 MOTOKa?
3 OrnpefenuTh pacxof BO3Jyxa uepe3 KpUTUUYECKOe CeueHre COIlla, eC/IU U3BeCTHBI:
IUIOIIa/L KPUTHUYeCKoro cedenus 0,5 M°, TO/HbIE MapaMeTphl BO3AyXa Ha BXOJE B
como: gasnenue — 3-10°IMa, Temneparypa — 900 K.

Bapuanr 2.



1 BeiBog, (hopMyJsibl CKOPOCTH UCTeUeHUsI Ta3a U3 COIlIa.
2 HasoBure yC10BUs [/151 TTOJIyY€HHUs J03BYKOBOI'O ITIOTOKaA.
3 Onpefenuth rasofvHaMuyeckve (yHKIMM [aBjieHUs, TeMIlepaTypbl, MJIOTHOCTH,
IUVIOTHOCTU TOKA rasa, CKOPOCTb TeMIlepaTypy U IUIOTHOCTb ra3a B BbIXOZHOM
CeYeHMH COIIa, €C/IM M3BECTHO, UTo p.*= 15-10° ITa, T,* = 1500 K, p~1,1-10° ITa.
s ra3a npuHath: k = 1,4 ; R =400 x/(kr-K).

Bapuanr 3.
1 Kputnueckue napaMmeTpsl ra3oBoro rnoroka. Kpuruyeckasi CKOpoCTh.
2 Ha3oBurte yCy10BUA 151 TTO/Iy4YeHYs CBEPX3BYKOBOI'O MTOTOKa.
3 OrnpefemuTb CKOPOCTb U TapaMeTpbl COCTOSHUSA ra3a B CeUeHUM CY’KUBaroLLerocs
coma, rae gasieHue cocrasisgeT 1-10° Tla, eciv Ha BXOZE B COIJIO MapaMeTphl
3aTOPMOMKEHHOTO TI0TOKA COOTBETCTBEHHO paBHbL jaBiende — 1,5-10° Ila,
temneparypa — 900 K.

BapuaHr 4.
1 TasoguHamuueckue (QYHKUMA W WX UCIO/Mb30BaHME TIPU pacuéTax ra30oBbIX
IIOTOKOB.
2 HazoBure yC10BY [J151 TTO/TyUY€HUs 3BYKOBOI'O TIOTOKA.
3 Onpegenutb Temneparypy 3aTOPMOXKEHHOTO IIOTOKa y TepefHed 4acTh KpblLia
caMoJiéTa, JIeTALLEr0 CO CKOPOCTBbI0, COOTBETCTBYIOLeH uncay M = 2,5 Ha BbICOTe
11000 m. ITporjecc TOpMOXKEHUSI CUMTaTh aiiabaTHBIM.

9.6.21 IIpumepHbIH NepeyeHb 3K3aMeHal[MOHHBIX BOIIPOCOB:
1 TepmomuHamuueckue cucteMmbl (TIIC), ompeneneHue, coctaBHble dactu TIC,
3aKpbIThie U OTKpbIThIe TIIC.
2. Ta3 kak pabouee Teno. MpeasnbHbli ¥ peanbHbIN Tra3bl. YpaBHEHHE COCTOSTHUS
Vi/lea/IbHOro rasa.
3 IlapameTpbl cocTosiHUsi pabouero Tena, orpejeneHye, UX (Gu3nueckasi CyIIHOCTb,
eIMHULIbI U3MepeHUs.
4 Ormpenenenve, rpaduueckoe u3o0pa’keHHe TepPMOJUHAMUUYECKOTO TIpoliecca.
OOpaTnMbIii 1 HeOOpaTUMBIH TIPOIIECCHI.
5 Pabora rasa, kak (opma Tepejaud SHepPruyd B TePMOAWHAMHUYECKOM Mporiecce.
I'paduueckoe n3obpakeHue.
6 Tennora, kak ¢opMa TMepefauyd SHEPruud B TepPMOAMHAMUYECKOM MpOLecce.
OHTPOIUS.
7 BHYyTpeHHsI 3Heprusi TepMOAUHAMHUUYECKOW CHUCTeMbl. V3MeHeHHWe BHYTpPeHHeM
SHepPruv. JHTaJbIINS.
8 TernoémkocTh rasza. Bugel TeroéMKoCcTH. YpaBHeHHe Maitepa.
9 Cy1mHOCTb epBoro 3akK0Ha TepMOAVHaMUKUA. AHa/MTAYeCKOe BbIpaKeHue IepBoro
3aKOHa TepMOJVHAMUKU.
10 IMocnenoBaTeIbHOCTL U 00BEM pacuéTa TepMOJUHAMUUECKUX TTPOL[ECCOB.
11 OnpegeneHve, OCyIleCcTB/eHWe, HWCC/IeJOBaHUe OCHOBHBIX (H/jea/IbHbIX)
TepMOJMHaMUYeCKUX IPOL{eCCOB.
12 O6o611atoiiiee 3HaUeHKe TIOJTMTPOIHbBIX MPOLIECCOB.
13 KpyroBbie nipoijecchl (LUK/bI). [IpsiMblie ¥ 06paTHBIE LUKIIbI.
14 [ukn KapHo. Teopema KapHo.



15 Cy1jHoCTh BTOPOTO 3aKOHA TepMoAuHaMUKU. OCHOBHbIE (hOPMYJIMPOBKHU.

16 Bropovi 3aK0H TepMOAWHAMUKY Y SHTPOMUSL.

17 OcobeHHOCTH TepMOAWHAMHUECKOTO MeToZida WCCJ/Iefl0BaHUs L[UK/IOB TeIyIOBbIX
JIBUTaTesIel.

18 Cxema ycTpo#cTBa 1 IPUHLUIT Pab0Thl aBHariMOHHBIX ['T/I.

19 Pacuét u ananus ugeansHoro Lukia ['T/I.

20 OrpesienieHre MapamMeTpoB pabouero Tejna B XapaKTePHBIX TOYKAaX W/ieanbHOTO
umkia I'T/I.

21 Ckopoctph 3BykKa. Uucio M. [103ByKOBasi, 3BYKOBas, CBepPX3BYKOBasi CKOPOCTHU
[IBUKEeHHU rasa.

22 PacnipocTpaHeHre C1a0bIX BO3MYII[EHUM B IBKYIL[EMCS Ta3e.

23 YpaBHeHMe Hepa3pbIBHOCTH.

24 YpaBHeHMe I1epBOro 3aKOHa TePMOJAVHAMUKU [IJIS IBUKYLLIEr0CS rasa.

25 YpaBHeHMe COXPaHeHWs SHePIruu.

26 O6o0011]eHHOe ypaBHeHVe bepHYy/H.

27 YpaBHeHure npousisi CTPyH [i/isi SHEPrOM30JMPOBAHHOTO TIOTOKA Oe3 TpeHusl.

28 ComoBele U gud@y3opHble KaHaibl. OCHOBHBbIE 3aKOHOMEDHOCTH TeuyeHUs
ra3oBOro IOTOKa B KaHaslaX [epeMeHHOro CeYeHusl.

29 T1apameTpbl 3aTOPMOYKEHHOT'0 MOTOKA rasa (MOo/HbIe TTapamMeTphbl).

30 CKopoCTh ABW)KeHHUd rasa B corvie. MakCuMasibHO-BO3MOKHasi CKOPOCTh rasa.

31 Kputnueckasi CKOpOCTb U KpUTHUECKMe IapaMeTphbl rasa.

32 Ta3oauHaMuueckde (GYHKIMM U WX UCIOJ/b30BaHWE TIPU pacyéTax Tra30BbIX
TIOTOKOB.

33 YcioBus nonyuyeHus O3BYKOBBIX, 3BYKOBBIX CKOPOCTEM TeUeHUM rasa.

34 Pabota [103BYKOBOTO COT/Ia HA paCUéTHOM M HEpPAaCUETHOM PeXKMMax.

35 Pacxop rasa uepes corio, (hakTophbl, BJUSIOLIME Ha Pacxof rasa.

36 OcHOBHBIE 3a/1au TeOPUH TerioobMeHa. Bubl mepeHoca Teriia.

37 TenoNpoBOAHOCTh MIOCKUX OJJHOC/IOMHBIX U MHOTOC/IOMHBIX CTEHOK.

38 KoHBeKTHBHBIM Terjioo0MeH. YpaBHeHre HbioTOHA.

39 TerioobMeH U3/TyueHUEM.

40 3aluTHbIe SKPaHbI.

41 TeruiooOMeHHbIe anmaparhbl, Ha3HaueHUWe, OCHOBHbIE THUIIbI, UX TIPUMEHeHHe B
aBUALIMOHHOM TeXHUKe.

42 Crioco0nl roBbIeHus 3G GheKTUBHOCTH Teryio00MeHHUKOB.

43 MeTopbI TEIJIOBOM 3allUThI 37IeMEHTOB KOHCTPYKL[MH aBUALMOHHbIX ['T/].

44 OcHoBHble ntiapametpsl I'T/I.

45 Ananu3 gopmynbl Tsiru BP/I.

46 Ouepretuueckuit 6ananc u KI1J I'T/.

47 Knaccudukaiusi BO3AYIIHO-PEAKTUBHBIX JBUTATeseid, TIPUHLIAN WX pabOThL
O6nactu npumenenus I'T/I.

48 TpeboBaHus, TmpenbsiB/isieMble K coBpeMeHHbIM [T/, wucrosnb3yeMbiM B
IPa’K/IaHCKOW aBUaLlUU.

49 Tara ['T[1, ananu3 Gopmysbl TATH.

50 YnenbHbie napameTpsl A1 ['T[I npssMol ¥ HENIPSIMOU peakLuu.

51 Buepretuueckuii 6ananc 1 KI1/] ra3oTypObuHHOrO ABUTaTe/Isl.



52 Ha3HaueHue, cxeMbl BXOAHBIX ycTpoucT [T/,

53 Tpe6oBanusl, TIpeIbSABsIEMbIE K BXOJHBIM YCTPOHCTBAM.

54 OCHOBHBbIe TeXHAUECKHE MOKa3aTeu (mapamMmeTpbl) BXOAHbBIX YCTPOWCTB.

55 YCTpoiiCTBO [103BYKOBOTO BO3/1yX03a00pHUKA.

56 Opranuzarnus pabouero Tpoijecca Tpu ero pabore Ha 3emie (V = 0).

57 Opranusainus pabouero mpoijecca B J03ByKOBOM yCTPOWCTBe IPU ero paboTe B
niosiete (V> Cy).

58 BivsiHMe yC/I0BUM M0JleTa Ha CKOPOCTHYIO CTereHb TOBBIIIeHNs [JaB/IeHUs .
59 3amura aBuatoHHbIX ['T/1 OT morazaHus B HUX MIOCTOPOHHUX TIPeJMETOB.
60 Beixognele yctporictBa I'T]I, Ha3HaueHusl, CXeMbl, OCHOBHbIE [TapaMeTphl,
XapakTepu3ytolire paboTy BXOAHOTO YCTPOMCTBa.

61 PeBepc Taru.

62 TpeboBaHwus, MpeAbsBIsieMble K PpeBEPCHBHBIM YCTPOKCTBaM.

63 CxeMbl peBepCHUBHBIX YCTPOUCTB.

IIpumepHbIN NepeyeHb BOMPOCOB /IS 3a4eTa C OLeHKOH
1 Ha3HaueHHe KOMITpeCCOpa, TUITbI KOMITPECCOPOB, TpeOOBaHUS, TIPebIB/IsIEMbIE K
KOMIIpeCccopam.
2 Cxema 1 TIpUHLIUIT PabOTHI CTYTIeHW 0CEeBOT0 KOMIIPeccopa.
3 Vi3MeHeHue napaMeTpoB pabouero Tesia B CTyTieHU 0CeBOT0 KOMIIpeccopa.
4 Cxema u ripunIun pabotsel ctynedn OK ¢ BHA.
5 N3meHeHue napameTpoB pabouero Tesa B cryrienn OK ¢ BHA.
6 OcobeHHOCTH CBePX3BYKOBOM CTYTI€HH OCEBOTO KOMITpeccopa.
7 IloHsiTHe 0 MPO(PUINPOBaHUH JIONIATOK OCEBOTO KOMITPeCCcopa.
8 MHorocTymneHuaThie KOMITPeCCOPbl, HEOOXOAUMOCTh UX TTPUMEHEHHSI.
9 OcHOBHBbIe TTapaMeTpbl MHOTOCTYTIEHUATBIX KOMITPECCOPOB U UX CBA3b C
riapaMeTpaMu CTYIIeHHU.
10 MHorokackaZjHble KOMITPeCCOPBI.
11 XapakTepuCTUKM KOMIIpeCcopa, orpeziesieHre, MeTOZbI Io/Ty4YeHus], rpaduyeckoe
n3o00pakeHue, aHaJTU3.
12 XapakTeprCTUKK KOMITpeccopa B rapameTpax noaoous.
13 PacueTHbIe ¥ HepaCcueTHbIe PeXKUMbI PabOThI KOMIIpeccopa.
14 HeycToiiurBast paboTa 0CeBOro KOMIIpeccopa.
15 Buzpl HeyCTOHUMBOM pabOTHI.
16 JTunus pabounx pexkumoB (JIPP) 1 3arac yCcTOHUHMBOCTH KOMITPECCOPA B CHCTEME
I'T.
17 3apaur ¥ criocoObl peryIMpoBaHUsT 0CeBLIX KOMITPECCOPOB.
18 PerynvpoBaHre KOMITpeccopa IepernyckoM Bo3/lyxa HaJj pabourMH JioraTkaMuy
TePBbIX CTYTEeHeW U U3 OTAe/bHBIX CTylIeHer KOMIIpeccopa.
19 PerynupoBaHue KOMIIPeCCOPOB [IOBOPOTOM JIOTIATOK HAIPaBJISAOLIUX arrapaToB
€ro OTZeJ/IbHBIX CTyTIeHeH.
20 PerynvpoBaHye KOMIIpeCCOPOB IIPpUMEHeHUeM MHOIOKaCKaJHbIX KOMIIPeCCOPOB.
21 BnusiHve ycioBUM SKCIUTyaTal[iy Ha XapaKTePUCTHKY U 3arac yCTOMUMBOCTH
KOMIIpeccopa.
22 Cxema ¥ MPUHILIUAIT pab0ThI LIEHTPOOE’KHOTO KOMITpeCcopa.



23 Kawmepsi cropanusi I'T]I, Ha3HaueHue, TpeOOBaHYS, TIPeIbSAB/sIeMbie K HUM.

24 OCHOBHBIe TUIIbI KaMep CrOpaHusl.

25 TlapameTpbl KaMep CropaHus.

26 Opranu3arnus rporecca ropeHusi B 0OCHOBHbBIX Kamepax cropanus I'T/I.

27 Ha3HaueHue, 0CHOBHbIE TlapaMeTphbl, TpeOOBaHUsI, TIpeIbsiB/isieMble K Ta30BbIM
TypOUHaM.

28 Turnbl TypOUH.

29 CxeMa ¥ NIpUHLUI paboThI CTyTIeHU Ta30BOM TYpPOUHBI.

30 3MeHeHu s TapaMeTpOB ra3a B CTYIIeHU TypOHHBI.

31 Heo6x0¥IMOCTb TIPUMEHEHHsI MHOTOCTYTIeHUaThIX TYpOUH.

32 dopMbI MPOTOYHOM YaCTU TYPOUH.

33 KII/I TypO6uHbI, X aHa/IU3.

34 TloTepu B CTyIeHU TypOUHBI.

35 Cucrembl U CrI0COObI OXJIaXK/|€HUS JIOTIaTOK Ta30BbIX TyPOUH.

36 Db heKTUBHOCTh pa3/IMUHBIX CITOCOO0B BO3AYIITHOTO OXJIAaXK/I€HUSI.

37 HeuctButenbHbld LUK ['T/I.

38 Pabora tuksma I'T/.

39 [MapameTpbl pabouero rporjecca.

40 3aBUCUMOCTb PabOTHI LIUK/IA U Y/IeTbHOW TSTU OT CTeTeHU MOBBILLIeHUS AaB/IeHus
BO3JyXa.

413aBUCUMOCTb pabOTHI [IUK/IA U Y/Ie/TbHOU TATH OT CTeTleH! TT0/[oTpeBa BO3yXa.
42 3aBUCUMOCTB yieJIbHOTO pacxo/a TOIUIMBA OT CTeleH! MoJorpeBa Bo3jyxa.
43 DKOHOMUYECKas CTereHb MOBbILIEHUs JaB/IeHus BO3AyXa.

44 YcnoBYsi COBMECTHBIX Pe)KUMOB Pab0ThI (PYHKIIMOHAILHBIX 31eMeHToB ['T/1
45 CoBmecTHas pabora 3/eMeHTOB ofHOBa/IbHOTO ra3oreHeparopa (OK, KC, I'T).
46 JIvnus pabourx pe>KrMOB.

47 IlporpamMmmsbl U 3aKOHBI yripaBieHus TPII.

48 Ympassemble nlapameTphl.

49 Ynpasnstouie (GakTopsbl.

50 OcHOBHbIe BU/IbI [IPOIPaMM, peausyeMble CpeiCTBaMy aBTOMAaTUKU.

51 3akoHBbI yIipaB/ieHUs [ByXBa/IbHbIM I'a30reHepaTtopoM.

52 Peanu3alijisi OCHOBHBIX 3aKOHOB YIIpaB/I€HUS.

53 Biusinve apameTpoB pabouero nporjecca Ha KIT/T TP/I.

54 Pexxumbl pabotel I'T]I. [IpoccenbHble XapakTepruCcTUKu TP/,

55 BricoTHble xapaktepuctuku TP/I.

56 CkopocTHble xapakrepuctuku TP/,

57 TP 1, ocHOBHBIE CXeMbI ¥ TIPUHLIUTI PA0OTHI.

58 PacnpesienieHre CyMMapHOM TSATU MeXXAy KOHKypeHTtamu TP /1.

59 Pab6orts! nukiaa TP/ 1 6e3 cMelieH!s! TTIOTOKOB.

60 OnrtumanbHOe pacnpezeneHve sHepruu B TP,

61 OcHoBHble napameTpsbl TP/l v mapameTpsl paboyero mpotiecca.

62 OcobeHHOCTH XapakTeprucTuK TPII]I.

63 Cxema, MpUHLMN pabOTbI U OCHOBHbIE TlapaMeTphbl TypOOBa/IbHBIX [IBUTaTe/eu
(TBaf).

64 DkcrutyaralMOHHbIe XapakTepucTuku TBa/l.



65 OCcoO0eHHOCTH 3aKOHOB YIIpaBeHHSI U COBMeCTHOI paboTel TBall co cBoOogHOM
TypbuHoit 1 Hecymiero BuHTa (HB) BepTonera.

66 CxeMbl, IPUHIAI pabOThI ¥ OCHOBHBIE TTapamMeTphl TB/I.

67 OnruManbHOe pacripefiefieHre 3Hepruu (paboThl I[MK/IA) MEXAy BUHTOM U
peakLyen CTPyHU.

68 OcobeHHOCTH yTIpaB/eHUs U COBMECTHOM paboThl 3emeHToB TB/I.

69 OcobeHHOCTH KCIITyaTal[MOHHBIX XapakTepucTuk TBI.

70 ®opcuposanue ['T]I.

71 MeTobl (hopcUpOBaHUS.

72 Opranu3aius 1poiiecca ropeHus B (hopcakHbIx KaMepax cropanus ['T/I.

73 TpeboBaHus K AUHaMHUeCKUM Xapakrtepuctukam ['TI. Y

pPaBHEHMS JMHAMUKY Ha MepPexOAHbIX PeXKUMax.

74 3anyck I'T/I.

75 Pabora I'T/] Ha mepexoHBIX peKuMax.

76 DKCIuTyaTal[iOHHbIe OrpaHUYeHUs pe>KUMOB pabotsl I'T/I.

9.6.22 IIpumepHbIi NepeyeHb HHAUBUAYA/TBHBIX JOMAaIIHUX 3a/{aHUHU:
1 cemecTp
NupuBuayaibHoOe AoMalliHee 3ajaHue Ne 1

3agava 1.1
Iasienue rasa B OamaoHe camonéra p = Ne-10° Kre/m?, BLIpasUTh 3TO JaB/ieHUE B
KIc/cM>.
3agaua 1.2
JasyieHue rasa 3a Komrpeccopom gpuraresisi Ne-10 Krc/cM?®. BoIpasuThb 3TO0 JaB/ieHue:
B MWUIMMETPAx PTYTHOTO cTo/iba, Kre/M?, [1a, MUIZTMMeTpax BOASHOIO CTO/I0A.
3agaua 1.3 MaHoMeTp, yCTaHOBJAeHHbIE B OTKPbITOW KabuHe camMosiéTa,
HaxXOJISAIIErocs Ha 3emyie, U U3MePSIIOLIWi JaB/ieHre Macia, rmokasbiBaeT Ne'6 Krc/cu’
TpY TI0Ka3aHuu bapomeTtpa 752 MM.pPT.CT.

1) KakoBo abcositoTHOe [jaB/ieHHWe Macja, BbIpaKEHHOe B HBIOTOHAX Ha

KBaJpaTHbIM MeTp, MeramnackajasX, KWIOTpaMM-CHUJaX Ha KBaJIpaTHbIM MeTp,
KWIOTpaMM-CH/IaX Ha KBaZIpaTHbIN CAaHTUMETP, MAIZTMMETPax PTYTHOTO CToJ10a?

2) KakoBbl OyiyT moKa3aHUs MAaHOMeTpa B 3THX >Ke eJJMHULaX M0oc/e MogbéMa
caMo/iéTa Ha HEKOTOPYHO BBLICOTY, I'Zie aTMocdepHoe AaBneHue B = 4425 MM.pT.CT.,
ecyii abCoOMIOTHOE IaB/ieHre OCTaeTCsl Hen3MeHHbIM ?

YckopeHHe cBO6GOHOTO Ma/ileHUsl CYATaTh HOPMasbHBIM (g,=9,8055m/c”)u He
3aBUCALLIMM OT BBICOTBI MOABEMA caMoséTa. [[IOTHOCTE PTYTH U BOJbI NPUHUMATh
cooTBeTCTBeHHO mipy 0 v ripu 4 °C'.

3agaua 1.4

Hapnenue rasa B 6a/ione 0,5-(Ne + 20) MUWITUMETPOB BOASHOTO CT0J10a, BHIPA3UTh B
MM.PT.CT., K'c/cm® Krc/m’, TTacKasisix.

3agava 1.5



[TocTtpouTh rpadvky H3MeHeHHUs [aB/leHUs BO3/yxa M TemIlepaTypbl BO3[yXa B
3aBUCMMOCTH OT U3MEHEeHUs BbICOThI. 3HaUeHUe JjaB/IeHUs 10 BbICOTe U TeMIlepaTyphbl
TI0 BLICOTE B3aTh 13 Tabmuil MCA.

ITo nmonyyeHHbIM rpauKam ciesiaTh BbIBO/I.
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3agaua 1.6

OrmpepenuTh maotHoctd Ne 10 Kr rasa, saHumaroiiero o6wémer 10, 20, 30 m°.
CJenathb BBIBOJ, O 3aBUCUMOCTH 3THX BEJTMUMH MEXIY COOOM.

3agava 1.7

[ns u3aMepeHUs] MasbIX M30BITOUHBIX [laB/ieHUN WM HeOOJBbIIMX pa3psyKeHui
TIPUMEHSIIOTCSI MUKPOMaHOMeTpbl. [IpuHIMMNManibHas cxema Mprbopa Iipe/icTaB/ieHa
Ha puc. 1.1.

Puc.1.1. K 3agaue

OnpezenuTh abCcoMOTHOe JaBeHUWe B BO3AyxomnpoBoge 1, eciu ayivHa [ ctonba
JKUIKOCTU B TPyOKe MHKpOMaHOMeTpa 2, Hak/JIOHEHHOHW mop yriaom a=30°, paBHa
(180+Ne)mm.

Pabouast KMJKOCTb — CIOMPT IUIOTHOCTBIO p=0,8 r/cm’. Tlokasanue GapomeTpa
(0,1020 + Ne¢-0,002) MIla. [HaBnenue Bbipasutb B [lackansax, Meramnackansx,
MM.DT.CT. ¥ B KWJIOTPaMM-CHJIaX Ha KBaJpPaTHbIA CAHTUMETP.
3agaua 1.8
OripeieliTh Ta30BYIO0 IIOCTOSIHHYIO, ecid mpu gaBieHnd (N + 5) krc/cm® u
Temneparype 727 °C IUIOTHOCTBLIO rasa cocrasiseT 0,685 kr/m’. 3ajauy pelimTh B
cucteme CU.
3ajava 1.9
CpaBHuTe [aBieHUe rasa B OasyioHax, M300pakeHHbIX Ha pucyHkax 1.2, 1.3, 1.4. Kak
Ha3bIBaOTCSl IPHUOOPKI, TIOKa3bIBaKoIlMe AaBieHue B OamnoHax? [Tonyurte dopmymny
JJisl BBIUMCJ/IeHHs1 abCOMIOTHOTO JiaB/ieHWsl ra3a B 0OasiloHe B TMacKassix M0 BbICOTe
cTosiba KUAKOCTH h, ecyid KUAKOCTBIO SIB/ISIeTCS BoZla, @ bapoMeTpuueckoe JaBjieHre
V3MepSIeTCS B MM.PT.CT.



NupuBujyanibHoe AoMallHee 3ajaHue Ne 2

3agaua 2.1

OrnpesieiiTh BHYTPEHHIOKO SHepPrur0 1 Kr BO3Ayxa MpU CAeAYyHOLIUX 3HaYeHUsX
TeMIepaTyphbl:

ti=20°C; t,=40°C; t3 =60°C; ts =80°C; t; =100 °C. 1o nosyueHHbIM JaHHbIM
MOCTPOUTD rpaduK U3MeHeHUsl BHyTpeHHel SHepruu 1 Kr Bo3yXa B 3aBUCUMOCTU OT
TeMrepaTypbl. CrenaTe BbIBOJ, I10 3azaue.

3amaua 2.2

BbruncmuThk paboTy, coBepiiéHHYI0 1 Kr BO3AyXa B IPOL[eCCe ero pacIlipeHUs Mpu
TIOCTOSTHHOM JiaBieHuu p = 1,2-Ne-10*ITa, ecym:

a) 00béM yBemunics ot 0,1 M*/kr o 0,9 M*/kr

6) Temmnieparypa yBenuumiach ot 473 K 1o 1000 K.

3ajava 2.3

3a cuét nozaozaa Ne-15 [I)K TeruioTel TpU paclivpeHuMd 1 Kr BO3[yxa Mpou3BeJeHa
pabora. OrpeenUTh N3MeHeHNe TeMIlepaTyphl BO3AyXa, eC/IM paciiipeHHee Bo3AyXa
TIPOMCXOAWJIO TIPU TIOCTOSIHHOM [1aBJ/IEHUM.

3agaua 2.4

Cxatelii Bo3qyx mipu gasienwu 150-10° Ila u Temmeparype 273 K Haxogarcs B
ba/utoHe o0BéMoM Ne-10° wm’. BceacTBue TogorpeBa TemriepaTypa BO3fyxa
TIOBBICU/IACh [0 288 K. OnpefenuTh KOJIUUECTBO MOJBENEHHOU TEIJIOThI U
KOHEUHOe /jaB/ieHue.

3ajiaua 2.5

B Haua/bHOM COCTOSIHUM BO3[yX HMeJ YieibHbld 06béM 0,5 MY/Kr M Haua/lbHYHO
temrieparypy 293 K. Ilocse moaBopa TervioThl TIPU TOCTOSSHHOM JjaBJIeHUU
Temrieparypa Bo3gyxa mnoBbicwiack Ha 100 K. Ormpegenuts [gaBjieHMe BO34yXa,
KOHEUHBIN y/le/TbHBIM 00bEM U KOJIMUECTBO TIOBEAEHHOM TEIJIOTHI.

3azaua 2.6

Korjia pabora 1 Teriota CUMTarOTCs TT0JIOKUTETbHBIMU U KOT/Ia OTPHI[ATe/TbHBIMU?
3agaua 2.7

Kak cBsizaHbl Mexay coboii yae/nbHble TeIVIOEMKOCTH Ta3a TIPU  TTOCTOSSHHOM
JaBJIeHWHd W TIPU TIOCTOSTHHOM 00BhéMe? Kakas W3 3TUX Be/JMUMH HUMeeT Oojbliiiee
UYHCJIEHHOEe 3HaueHue U royeMy”?

3azauva 2.8

Ha3zoBute Be/lMuMHbBI, XapaKTepU3yHoL[e TEPMOJUHAMHAUECKYIO CUCTEMY.

3ajava 2.9



Yro Takoe 3HTpOIMA? MOXXHO 1 U3MEPUTh 3Ty BeJTMUUHY NprOopamu?

3agaua 2.10

[Tokakute rpaduueckoe wu3o0pa’keHHWe pabOTbI W TEIVIOTHI B ITPOM3BOHLHOM
TepMOJMHaMHYeCKOM IIpoLiecce.

3agauva 2.11

CdopmynupyiuiTe 1 3aKOH TepMOAUHAMUKHN U HAMUIIUTE aHAaTUTUUYeCKHe BbIpayKeHUsI
3aKOHa B 0011[eM BU/ie, uepe3 SHTPOIIMIO, Yepe3 SHTa/bIUI0.

3ajava 2.12

Hanuiivte BbIpakeHWe [jis OMpeJesieHHs] TeXHHYeCKod paboTbl U TOKaKUTe B
KOOp/MHAaTax “p — v” n3o00pakeHue 3TOi pabOoTHI.

3agaua 2.13

Kak BbI MOHKMMaeTe, 4To MepBbIM 3aKOH TEPMOAWHAMUKH, MOKHO PacCMaTpUBaTh Kak
TIPUHLIUI 3aripeTa perpetuum mobile?

3agaua 2.14

UTto Takoe »SHTa/lbIMsA, YTO OHA Xapakrepu3dyeT? Hamuiuvre BbIpaXkeHue AJis
BBIUMC/IEHUs] SHTA/bIINK, W3MeHeHHUsl dHTa/ibluu. K pabouemy Teny mpu p=const
nogBenu 150 K/k/Kr Teruia. Ha cko/IbKO M3MeHU/IaCh SHTA/IBITUS paboyero Tesa.
3ajava 2.15

I"a3, cocTostHMe KOTOPOTO orpefie/sieTcs Ha “p — v” auarpamme (puc. 2.1) Toukou 1,
1epeBOSUTCSA B cocTosiHMe 2 110 IyTH 1c2. IIpu 3TOoM K rasy nogsoaurcs 80 Kbk
9HEpPryy B BU/Ie TETJIOThI U OT ra3a rnomydaeTcs: 30 kK/[)k paboTel. 3aTeM 3TOT e ra3
BO3BpAILAeTCsA B UCXOJHOE COCTOSsIHME B MPOLIeCCe, KOTOPbIK OIMKChIBAETCSI KPUBOU
2al.

CKONbKO 5Hepryuuv B BU/Je TeIIOThl HY>KHO MOABECTH B HEKOTOPOM JIPYTOM TpoLiecce
1d2, uTo0bI OT T pnonytH/ITb 10 k/I)x paboThi? CKOILKO HY>KHO TIOZBECTH WU
OTBeCTH TeIUIOTt -~ mpolecce 2al, eciy Ha ckarve pacxoayercs 50 KK sHepruu B
dbopme pabOTHI?




v

Puc. 2.1. K 3agaue 2.15 U

NupauBuayanbHoe AoMallHee 3a5aHue Ne 3
3ajava 3.1
OnpenenvTs JaBieHre Bo3Ayxa B O0pTOBOM OasuioHe camo/iéTa, ec/id TeMmIieparypa
oKpyatoieu cpegnl noBbicuiack Ha 20 K. Tlpu Ttemneparype 283 K pgaBieHue B
6asione pasHo 150-10° ITa.
3azgaua 3.2
B nycroii 6oproBoii 6annoH éMkocThio 5-10° M® M Maccoit 9 Kr Hakayaiu BO3AYX.
OmnpeenuTh JlaBjeHre B OaioHe, eC/IH ero Temreparypa noebicuiack ¢ 300 7o 600
K, a macca HartosiHeHHOro 6aioHa ctana 9,8 Kr.
3agaua 3.3
OvH Kr BO3[yxXa, 3aHUMaromuii 06béM 2 M° mog gaeinenudeM Ne-10° TIla
M30TEPMHUYECKU CKUMAIOT [0 gaByieHus 4-Ne-10° ITa. Onpegenuts 06bEM BO3ayxa B
KOHIIe Mpoijecca cxkaTusi U paboTy, COBePIIIEHHYIO0 BHEIITHUMH CUJIaMHU.
3ajaua 3.4
OpvH Kr Bo3iyxa, wMeroiuii fasneHue 60-Ne-10* ITa u Temmeparypy 300 K,
M30TePMUYECKU PacIlupsaeTcs 10 AasieHus 6-Ne-10* ITa. OnpeeuTs HauaJlbHBIA U
KOHeUHbI! 00bEMBI BO3/IyXa, a TaKKe paboTy, COBepIIEHHYIO BO3yXOM U KOJTMUECTBO
No/iBe IEHHOM TeI/IOThI.
3agauva 3.5
B nosmutponHoM mporiecce paciivpeHus apaMeTpbl COCTOSTHUAS BO3AyXa U3MEHU/TUCh
oT 3HaueHus p; = 180-Ne-10*ITa, T) = 1200 K g0 p, = 18:Ne-10* ITa u T» = 900 K.
OmnpeneMTh Haya/lbHBIM U KOHEUHBIN yaenbHble 00bEMBI U PabOTy, COBEPILIEHHYIO
BO31yXxoM. IToka3aresib MOJUTPOIILI TIPUHATH paBHbIM n = 1,3.
3azauva 3.6
OrnpesieuTh JlaB/ieHWe ra3a B KOHIle a/iabaTHOTrO paciiupeHUs, eC/lu Hada/lbHble
napameTpsl p; = 20-10* ITa u v; = 0,5 M/Kr. B mporjecce paciiupeHus ra3 COBEpPLIKII
pabory 2-10* [Ixk/kr. Oripe/ie/MTh W3MeHeHHe BHYTPeHHeH SHepruu rasa.
3agava 3.7
Bo ckonbKo pa3 ymeHbLIW/ICS 0ObEM rasa B LIWIMHApE B TpOLlecCe CXKaTus, ec/iu
nepes oxarvem p; = 8-10¢ ITau T, = 300 K, a B koH1le ckatus p, = 80-10* TTau T, =
600 K.
3azaua 3.8
B KakoM W3 COCTOSHMM BHYTpDeHHsiA SHeprus 1 Kr Bo3Ayxa HWMeeT OOJBIITYIO
BeJIMUMHY: TIpH AasieHuu 4,9-10° I1a u 06béme 0,8 M® WK TIPH TOM JKe JaBJIeHUH U
TeMrieparype 1273 K?
3amauva 3.9
MoxHo s 1 Kr Bo3jgyxa NOYTEM C)KaThs M HarpeBa IMPUBECTM B COCTOSIHUE,
XapakTepusyeMoe C/IeAYyIOLUMU JaHHbIMU:
a) p1 = 147 10*I1a; v = 0,5 MY/KT; T: =373 K
6) p» = 9,57 10*Ila; vy = 0,15 M%/Kr; T, =50 K



3agaua 3.10

Ornpe/ie/ITh MacCy BO3/yXa, HAXOAAIErocs B KOMHATe IUIOMa/bio 25 M ¥ BBICOTOM
3,2 M. [IpuHSTH, UTO TEeMIepaTypa Bo3yxa B KoMHaTe t = 22 °C , a 6apomeTpuueckoe
nasnenue B = 986,5 rlla.

3agauva 3.11

[aBneHve BOASIHBIX TIAPOB B BO3Jyxe KOMHAaThl paBHO 2 Klla. CKOJIBKO COZepKUTCSA
BOJIIHOTO Tapa B KomHate? Iljiomjazs KOoMHatel 25 M®, BeICOTa 3 M, Temreparypa
Bo3ayxa 25 °C . MonekysisgipHas Macca BOAAHOro napa Hu,o = 18,014 Kr/kmoiib

3agaua 3.12

B koMHare momazaso 35 M* U BBICOTOM 3,1 M BO34yX Haxogurcs mpu t = 23 °C u
bapomeTpuueckoMm gaBiennu B = 973 rlla.

Kakoe KonmiuecTBO BO3/jyXa MPOHUKAET C Y/IUIbl B KOMHATy, ecii HapoMeTpuueckoe
fasyeHve ysenuuutca o B = 1013 rlla. Temmeparypa BO3jyXa OCTaeTcCs
TIOCTOSTHHOM.

3ajava 3.13

Kak ompezenuTh 3HaKK pabOThbI, BHYTPEHHEH SHEPrUW W TETUIOTHI B ITOJIMTPOITHBIX
riporjeccax.

NupuBujyanbHoe AoMallHee 3ajaHue Ne 4
3agava 4.1
Ha3zoBuTe 0CHOBHBIE CBOMCTBA JIBMXKYIIETOCS ra3a.
3agaua 4.2
Kakvmu napameTpamMuy xapakTepu3yeTCs JBWXKYLLUKCS ras3?
3agaua 4.3
[Havite onpeznenenve unciny Maxa.
3agaua 4.4
o kakoro 3HaueHusi uvcia Maxa, TOTOK rasa MOKHO pacCMarpvBaTh, Kak
HeC)KUMaeMytro cpeay?
3ajava 4.5
Ornpefie/iuTh CKOPOCTH 3BYyKa B BO3/yXe TIPY TeMIiepaType:
t; =0°C; to=-30 °C; t3 =30 °C; t4 = 56 °C.
Cpenatb BbIBOZ, T10 TTOJTYUE€HHBIM Pe3y/bTaTaM.
3azaua 4.6
OrnpeneTh CKOPOCTh 3ByKa B BO3AyXe W UMCI0 Maxa mosieta CamoJiéTa, JIeTSI[ero
co ckopocTthto V = 1080 km/u Ha BbicoTe H = 5 km; H = 10 km; H = 15 km. Cpenatb
BBIBO/] T10 TTO/TyYeHHbIM pe3y/ibTaTaM.
3agaua 4.7
['a3bl B BbIXOgHOM ceueHur corvia TP/ umeror ckopocTtb 550 M/C U Temrieparypy
600 °C. Haviti unciio Maxa B 3TOM CeUeHUM.

NupuBuayanbHoe AoMalliHee 3ajaHue Ne 5
OTBeTUTH Ha BOIPOCHI:
Bormpoc 5.1



Harmvcate u c@opmynupoBaTh ypaBHeHHWe Hepa3pbIBHOCTU [Jisi KUJKOCTU U
HeCKUMaeMOoro rasa.

Bompoc 5.2

[ate ompefeneHue >HTAIbIIMK (TEIVIOCOJEp)KaHUs), Hamucatb eé ¢GopMyny U
CPaBHUTH BeJIMUUHY SHTA/bINU C BeJIMUMHOM BHYTPEHHEUN SHEPryu.

Bomnpoc 5.3

Hamvicats u chopmynupoBaTh ypaBHeHHEe COXpaHEeHUS SHEPTUU:

a) B o0111eM BUIE; 0) A1 SHEPrOM30/IMPOBAHHOTO TIOTOKA.
Boripoc 5.4

Kak nonyunTts 06006111eHHOe ypaBHeHHe bepHymm? Harmiite u chopMyiipyire.
Bomnpoc 5.5

Harnvivre ypaBHeHue bepHyiv Aj1s1 HeCKMMaeMoro noToKa.

Bomnpoc 5.6
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Bomnpoc 5.7
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Pervts 3amaun:

3agaua 5.1

Ornpezesiite  pacxof BO34yXa uepe3 [BUrarejib, €eC/JIM U3BeCTHBI: OCeBas
COCTAaBJISIOLAsl CKOPOCTU [BW)KeHUs] BO3JyXa Ha Bxofe B kKommpeccop (2:Ne+180)
M/C, TIJIOTHOCTb 1,2 kr/M’, TuaMeTp Ha BXoje B KoMrpeccop 0,5 M.

3ajava 5.2

ITo kKaHany mepeMeHHOr0 CeuyeHWs [BWKeTCS BO34yX. B TepBoM ceueHuM KaHaja
mwiomaznas 0,5 M’ ckopocth Bosgyxa 0,5 ¢ Ne - 10 M/C M IIJIOTHOCTh
0,7 kr/m>. Onpeie/TMThL CKOPOCTh BO3yXa BO BTOPOM CEUeHUH KaHajia, eC/IM IIoMIazb
0,14 > u ioTHOCTH 0,42 Kr/M°.

3agava 5.3

[ToTok ra3a BXOAUT B KaHald co ckopocTbio Ne - 10 m/c. [IpeHeOperasi TpeHuem,
CKMMaeMOCTBIO rasa OIpefie/iiTh CKOPOCTb Ha BBIXOJe U3 KaHasa, ec/yd OTHOLIeHHe
TI/IOLA/Ied BBIXOJHOTO CeueHust K BXOAHOMY paBHO 0,8.

3agaua 5.4



OrnpefieUTe CyMMY TeIJIOCOZEPKaHUSI U TeIla, SKBUBAJIEHTHOTO KWHETHUYeCKOU
sHepruu 1 Kr Bo3ayxa, ecyiv Temneparypa Bo3ayxa 500 K v CKopoCTh JBUKeHUs ero
2+ Ne - 10 m/c.

3agaua 5.5

IIpy ABW)KEHUMH SHEProu30/IMPOBAaHHOIO TOTOKA rasa I0 KaHa/ly ero Temrieparypa
noHu3unack Ha (10+Ne)-20 K. OnpegenuTh M3MeHeHHe KUHeTUUeCKOW SHepruy rasa.
3ajiavua 5.6

Ornpene/vTh KOJMUECTBO TIOABEAEHHOIO Terjla B Kamepe CropaHusi, eC/id CKOPOCTh
TOTOKA Ha BXxoJie BO BxogHoe yctpoucTBo 400 m/c u temnieparypa 300 K, Ha Beixoze
13 peakTUBHOIO coruia ckopocTtsb 0,5 - Ne - 1000 m/c, a Temnieparypa 1000 K.

3agaua 5.7

B I'T/] K KaKIOMy KWJIOTpaMMy BO3[yXa OT KOMIIpeccopa ITOIBOAMTCS paboTa,
paBHas 80000 /Ix/kr. Ha uTo 3aTpaunBaeTrcs 3Ta pabota? OrnpefenuTb TemriepaTypy
BO3/lyXa 3a KOMIIDECCOPOM, eC/iM TemIlepaTypa Bo3[JyXa Ha BXoJe B Hero Obuia
paBHOM (10+Ne)-25 °C.

3agaua 5.8

Ha pabouem Komece TypOWHBI TIPH pacCIIMpeHWM Tra3a I0/iyueHa MeXaHWJecKas
pabora 550000 /Ix/kr. Ompezie/iiTh Ha CKOJBKO yYMEHBIIIWIACh TeMIlepaTypa rasa,
eCJIi ero CKOPoCTb yMeHblIWIack ot 850 m/c mo 200 m/c.

NupuBujyanbHoe AoMallHee 3ajaHue Ne 6
3agaua 6.1
Ornpesie/MTh CKOPOCTb MCTEUeHUs ra3a U3 peakTUBHOrO COmyia B atMocdepy Mpu
CIeAYIOIIMX JIaHHBIX: JaBjieHde rasa mnepes cormiom 20-Ne-10* ITa, Temmeparypa
paBHa 700 K, maB/ieHue rasa Ha BeIxoze u3 coria 1-10° IMa.
3agava 6.2
Ornipesie/iuTh MaKCUMaJ/IbHO BO3MOXKHYIO CKOPOCTb MCTeUeHUs1 BO3/yXa M3 COIlia MpU
/e yrOLIMX 3HaUeHUsX MOTHOW TeMrepatypsl rasa mnepen coriom: 500 K; 1000 K;
1500 K; 2000 K. ITocTtpouTh rpadguueckyro 3aBUCUMOCTh MaKCUMaJIbHO BO3MOXXHOU
CKOPOCTH BO3/lyXa OT TeMIepaTyphbl.
3ajava 6.3
ITo paHHBIM 3aauun 8.2 onpefe/IMTh BEJIMUMHY KPUTHUUYECKOU CKOPOCTH.
3ajava 6.4
OrnpenenUTh MapaMeTpbl COCTOSIHUS BO3JyXa B KPUTUUECKOM CEYEHWH COIUIa, eCliv
M3BECTHBI MOJIHbIE MapaMeTphl Ha BXOe B COMIo: AaneHue 2-10° ITa, Temmneparypa
288 K.
3agaua 6.5
OrnpefieTh BEIMUMHY KPUTHUYECKOW CKOPOCTU TTIOTOKA BO3/lyXa, €CJ/IM U3BECTHO, UTO
B TPOM3BOJILHOM CeueHuU corvia Ipu ckopoctu 400 m/c, Temreparypa COCTaBJsieT
208 K.
3ajzaua 6.6
Ornpefe/iTh pacxof, BO3AyXa 4epe3 [03BYKOBOE COIIO, €C/IM M3BECTHBI: IUIOLIA/b
ceuenus 0,5 M*; CKOPOCTb MOTOKa B cedenur 180 M/c, MIOTHOCTL Bo3ayxa 1,05 kr/m>.
3ajava 6.7



OrnpefieUTe CKOPOCTb U TlapaMeTpbl COCTOSIHHSA Ta3a B CEUEHUM Cy>KUBAIOLLEroCs
comia, e Aasnedue 10° Ila, ec Ha BXOZie B COIUIO MapaMeTPhbl 3aTOPMOMKEHHOI'O
TIO0TOKA COOTBETCTBEHHO PaBHBbI:

- naByerue 1,5-10° ITa, Temmeparypa 900 K.

3azava 6.8

OrnpefieuTh TeMIlepaTypy 3aTOPMOXKEHHOTO TIOTOKAa Y IepeJHeld YacTh KpbLia
camorsieTa, JIeTSIllero CO CKOpPOCThI, COOTBETCTBYIOLed unucany M = 2,3 Ha BbICOTe
12000 m. [Tpoiiecc TOPMOKEHUSI CUATATh aZiiabaTHBIM.

3ajava 6.9

Onst  Ccy)KyBaroLerocsi COmyia HW3BeCTHbI  C/AeAylolue [IaHHble: [apamMeTphl
3aTOPMOKEHHOI0 IIOTOKa BO3AyXa Ha BXofge B COmjo: aasieHue 2,5-Ne-10° Ila,
Temneparypa 1000 K; armocdeproe gasnenue 1-10° ITa, pacxon Bosgyxa 50 Kric.
OrnpefienUTh TIOMIAAb BBIXOAHOTO CeUeHHs COTIa, TapaMeTphbl COCTOSTHUS BO3[yXa U
CKOPOCTb I0TOKA B 3TOM CEeYeHUH.

3agaua 6.10

Ornipesie/iuTh CKOPOCTB ra3a U CKOPOCTh 3BYKa B KPUTUUECKOM CEUeHUM COIlIa, eC/Iu
TeMIleparypa ras3a B KputuueckoM ceueHuu 833 K.

3ajava 6.11

OrnpenenvTh pacxof, BO3AyXa yepe3 KPUTHUYECKOe CeueHHe COrla, eC/Ii U3BeCTHBI:
IUIOIIab KPUTHYECKOro ceueHuss 0,5 M’ TMOJHbIE MapaMeTpbl Ha BXOJe B COILIO:
nasienue — 2,5-Ne-10° ITa, temneparypa 900 K.

3agava 6.12

OrnpefenuTh rasofvHaMUueckue (QYHKLUU [JaB/eHUs, TemIeparypbl, IJIOTHOCTH,
TUVIOTHOCTH TOKa ras3a, CKOPOCTb, TEMIIepaTypy U IUIOTHOCTb ra3a B BBIXOJHOM

8 6
CeueHMH COIl/Ia, eC/IU U3BeCTHO, UTO Po = (15+Ne)-10° ITa, TO =2000 K, p. = 1,2:10°
[Ta. Ons rasa npunate: k = 1,4; R = 400 Ix/(kr-K). OnpenenuTe Takxe pa3mMepsl
BBIXOJJHOI'O CeYeHus COIIa, eC/IM pacXoZbl rasa cocTasisroT 2-Ne Kr/c.
3ajava 6.13
Kakoe COMI0 HY)XHO yCTaHOBUTb, UTOOBI TIOJHOCTBIO HCII0/Ib30BaTh
pacriojiaraeMblii  Irepernaj, JaB/eHWM TPU WMCTEYEHMH BO3JyXa OT Hauya/bHbIX

6 6
riapamMeTpoB Po= 2,5 MlIla u To- 423 K po pasnenus, p. = 1,4 MIla? KakoBa
JeNCTBUTe/IbHAs CKOPOCTb MCTeueHus, ecjid K03 ULIMeHT CKOPOCTH COIia paBeH
0,97
3agaua 6.13
ITo manHeIM 3ajaun 8.13 ompeje/uTh JeMCTBUTEIbHYIO CKOPOCTbh MCTEUEHUS

. T(,
BO3/yXa [Jig pa3sHbIX 3HaUeHUH TeMreparypsl Ha Bxoze B coio ~ 0= 503 K u 600 K,
Y T10 TTO/Iy4YeHHbIM pe3y/ibTaTaM CZe/aTh BbIBO[.

NupuBujyanbHoe AoMallHee 3a5aHue Ne7
3azava 1
Onpegenuts Tary TP/, ecimn Cc=1500 m/c, ckopocTs 1oneta camosieta 250 m/c



u pacxop Bo3gyxa 50 kr/c. CuMTarh, UTO ra3 B CHAIOBOM yCTAaHOBKE DPACIIUPSETCS
TIO/THOCTBIO.

3agaua 2

[To maHHBIM 3a7auu 1.1 oTipeieIUTh TATY ABUTraTe ISl TIPU ero paboTe Ha 3eMile.
3afaua 3

[To panHbIM 3azauvd 1.1 ompee/nvTb y[enbHYX TACY [JBUraresiss HeCKOJbKUMU
cnocobamu. KakoB ¢u3Mueckuid CMBICJ [aHHOTO T[lapaMeTpa W UTO OH
XapakTepusyet?

3azava 4

OrnpefienUTh yaeabHbIM pacxof, TOIUIMBA [BUraresisi, eCjau TPy pacxofe TOIIUBa
437,5 kr-u pa3BuBaet Tary 12,5 kH.KakoB ¢u3nueckuii cMbIC/1 JaHHOTO MapaMeTpa 1
YTO OH XapakTepusyer?

3ajgaua 5

Heurarens maccor 600 kr pa3BuBaeT Tary 12000 H.Onpepenuts yenbHyr0 Maccy
JBUraressi, KaKOB (M3MUYeCKHUM CMBIC/I IaHHOTO MlapamMeTpa M UTO OH XapaKTepu3yeT?
3agaua 6

Ornpenermuts ypensHyro Tary TP, passusaromjero tary 180 xH, npu pacxone
BO3/yxa uepe3 asuraresb 100 Kr/c.

3ajaua 7

OnpenenuTe 4acoBor pacxop torumBa TPIA®, pasBuBatoujero tary 525 kH,eciu
yAenbHbIM pacxo/, TorivBa coctassset 0,02 kr/(H-u).

3ajaua 8

Onpegemuty TsroBeii KII[ BPI, ecnu mnpd CKOPOCTM MCTEUEeHUs] Ta30B U3
peakTuBHOro corvia 1500 m/c, ckopocTs noJsieta camoJiera 250 m/c.

Ykaxkute, kakou tun ['T]] ucronb3yeTrcss Ha Bo3AyIIHbIX cygax Min-96-30a, 1n-86,
Ty-154M, Ty-204 An-74, Au-148, SuperJet-100.

3agaua 9

Onpenemuts monHbt KIIJ BPI mpu paboTe [Buraresis Ha MecTe, €C/IU TIpU
CKOPOCTH MCTe4YeHMs ra3oB U3 peaktuBHOro corvia 1500 m/c, BuyTpennui KI1/ BP/]
0,3.

3agauva 10

Omnpegenute monHbii - KITJI BP/J,ecnu mnpu CKOPOCTM MCTeUeHHs Tra30B W3
peaktuBHOro corvia 1200 m/c, ckopocTh mosera camosneta 200 m/C, BHYTPEHHUM
KIIJ BP/ ripu sTom 0,35.

3agava 11

Onpenenute nonHbi KI1 BP,ecmu n3BecTHbI: TAroBei KII/ —0,6; BHyTpeHHUMH
KITO - 0,28.YmoBnerBopsier /i 3HaueHWe BbIunciaeHHOro KII TpeboBaHusM
coBpeMeHHbIX ['T/1?

3agaua 12

OrnpesieUTh yZe/IbHBIM pacxof, TOIUIMBA, €C/IW NPU CrOpaHUM TOIIMBAa B KaMmepe
CropaHust K KaKJ0OMy KWIorpaMMy pabouero Tesa rmoaBoAuTbcs 6-10° Dk/Kr Teruia,
CKOPOCThb UCTeueHUs rasa u3 corvia 1500 m/c ckopocts nosera 250 m/c. TIpuHATB
KO3((ULMEeHT TMOJHOTHI CropaHvs TOMJIMBA, paBHbIM 0,97 W TeIJIOTBOPHOCTh
ToruivBa 42800 K/K/KT.

3ajava 13



HOeuratens [1C-90A Ha B3sieTHOM pexxuMme (H=0, My=0) pa3BuBaet Tary 158 kH

nipu yzaensHoM pacxoge 0,038 kr/(H-u). Onpenennts 4acOBOM pacxof, TOTUIMBA TPU
3TOM peXkuMe.

3agaua 14

Omnpegenute nosHed KIII BP/l,eciv M3BeCcTHO, YTO CKOPOCTb WMCTeUYEeHUs rasa u3
BBIXO/IHOT'O COI/IA [PU MOJTHOM PacCIlIMpeHuu B 2 pasa MpeBbllliaeT CKOPOCTh 110J1eTa U
35% OT BBEJEHHOIO0 B /iBUrarejb TeIUla MCIIO/Ib3yeTCsl Ha M[pUpalleHue
KUHEeTUUeCKOM SHEPryy ra30Boro rMoToKa MPOXOASIIEero uepes JABUraTe/ib.

3agava 15

TP B nosiete y 3emyid ¢ yucjioMm My=0,9 pasBuBaer tary 127,5 kH. Ornipegenursb
YaCOBOW, KMJIOMETPOBBIM Y yeNbHbIA Pacxof, TOIVIMBA, €C/IM U3BEeCTHO, UTO MOJIHBIU
KIT[ = 20 %, pabouas TeruiorBopHOCTh ToruiuBa H,=43160 kx/KT. i perieHus
_Gruy-Hu

3a/lauM UCI0Ib30BaTh popmMyny Q = 3600 Gs -
3ajaua 16

Ornpenenuts nionHb KII/] B mosieTe, ec/iu U3BeCTHBI CKOPOCTh TosieTa paBHasi 740
M/c, yaenbHbIN pacxog TormBa 0,225 kr/(H-u), H,=43150 k/I>x/Kr. PaciivpeHnue rasa
B COIL/Ie TIO/THOE; PACXO/I0OM TOTI/IMBa TIpeHeOpeyb.

NupuBujyanbHoe AoMalliHee 3ajaHue Ne8
OTBeTUTH Ha BOIPOCHI:
Bormpoc 2.1
OmnpenenuTe Ha3HaUeHWe BXOAHBIX ycTporcT ['T/I.
Bomnpoc 2.2
Ha3oBure rapameTphl, XapakTepr3ytoiijie paboTy BXOAHBIX YCTPOMCTB, UTO
OLIeHMBaeT KaXK/IbIi U3 3TUX MapaMeTpPOB.
Boripoc 2.3
HazoBuTte 0CHOBHbIe HarpaB/IeHUs 3allUThl aBUaLMOHHbBIX ['T/] OT ronazaHus B HUX
TIOCTOPOHHUX TPeMETOB.
Boripoc 2.4
Hauite onpenenenve BxogHomy ycrpouictBy I'T]] cornacHo I'OCT a 23851-79
Bomnpoc 2.5
Hapucyite xapakTep u3MeHeHUs TapaMeTPOB MOTOKa B [J03BYKOBOM BXOZHOM
ycrpotictee ripu V>C,, .
Borpoc 2.6
[IpuBeauTe orpesesieHye BbIxogHOro ycrpouctsa I'T/] coracno I'OCTa-23851-79.
Bormpoc 2.7
HazoBuTe 0CHOBHBIE MMapaMeTpPhbl BBIXOAHBIX YCTPOUCTB. UTO OHU XapaKTepU3yroT?
Boripoc 2.8
YcTpoiicTBa peBepca TATM: Ha3HaYeHUe, THUIIbI.
Boripoc 2.9
Ha3oBure napameTp, XxapakTepu3yroIui 3pPeKTHBHOCTb peBEPCUBHOI0 YCTPOMCTRBA.
Bomnpoc 2.10
Camonér mopHuMaetcss Ha BbicOTy 10 kM. OmpemenuTs pacriojiaraemMyr0 CTeleHb
TIOHW)KeHUs J1aByieHus Ha BbicoTax: 0, 3, 5, 8, 11 kM. Pe3ynbraThl BEIUMC/IEHNN CBECTH



B Tabmuily. Crenarb BBIBOJ O 3aBUCHMOCTH Ti.p, OT JaB/I€HHsI OKPY’Karoll[el Cpejibl.
CumTaTh MOTHOE JIaB/IeHUe Tiepe] COTJIOM MOCTOSIHHBIM U paBHbIM 450 Klla.

Bormpoc 2.11

Onpenenith aAdabaTHY0O W JeMCTBUTENBbHYI0 CKOPOCTh WCTeUeHUs Tas3a U3
PeaKkTHMBHOIO COIIa, eC/IM U3BEeCTHO, UTO JlaB/ieHHe Ha BXo/e B COIio paBHO 336 kl1a,
a Ha BbIxozie u3 coruia 101 kIla, a Temneparypa Ha BxoZe paBHa 1050 K.

Boripoc 2.12

B BeixogHoM ycrpoiictee I'TJ] UCo/b3yeTcs peryaMpyemMoe peakTHBHOE COIIO.
Ioka3arb (060CHOBATB), UTO TIPX OTKPLITHHM CTBOPOK coruia T, yMeHbIaeTcsl.
Boripoc 2.13

HazoBuTe OCHOBHBIE peakTHMBHBIE COIIA, KOTOPbIE MCIOJB3YKOTCA B KOHCTPYKLMA
I'T.



2 ceMeCTp
NupuBuyanbHoe JoMaliHee 3afaHue Nel

1 IlpuBenuTe onpeneneHue komnpeccopa coryiacHo ['OCTa-23851-79.

2 Ha3oBuTe OCHOBHbIE THUIIBI KOMIIDECCOPOB. YKaXkKUTe KaKOU THII
KOMIIPECCOPOB MCIIONb3yeTCsl B aBUMaUMOHHBbIX gpuratensx I[I1C-90A, TB7-117,
TA-6A, A-9B, TB3- 117.

3 HazoBuTe JOCTOMHCTBA U HEJOCTATKU:

a) OK (OceBoro kommpeccopa)

6) LIBK (1ieHTpo6e>KHOro KOMIpeccopa)

4 TlpuBenute orpejesieHue CTyIleHUM Komripeccopa cornacHo ['OCT-23851-
79.

5 Ha3HaueHnue pabouero koseca, uto u3 cebs npezcrasssiet PK.

6.Ha3HaueHue HarpaB/ISIOIIero amnrapara, uTo u3 cebs ripefcrasiser HA.

7. 1lo [aHHBIM BeIMYMHAM U HarpaB/eHUSM CKOPOCTA C; BO34yXa U
OKDPY>KHOU

ckopocTu pabouero kKosieca U MOCTPOUTb:

- IVIOCKYIO peléTky npogunen crynenu OK;
- TPeyroJIbHUK! CKOpOCTeHn B CTYTIEHU; U
- IJIaH CKOPOCTeH CTyTeHH;

v

Ci

8. Ilo JaHHBIM BeJITMYMHAM Y HarpaB/IeHUsIM CKOPOCTHU C; C MPeJIBapUTEIbHOU
3aKpyTKOM Bo3Ayxa B BHA B cTOpoHYy BpaiieHuss pabouero kKosieca M OKPY>KHOM
ckopocTty U noCTpOUTh:

- TIJIOCKYO peléTKy npodusneii ctynend OK;
- TpPeyroIbHUKHU CKOpOCTeHr B CTYyIEeHUY; U
- IJIaH CKOPOCTeH CTYyTeHH; Ci

9. IlpuBeguTe OCHOBHbIE TMapaMeTpbl CTYI€HU, ¥
XapaKTepu3yolllie OCHOBHBIE /JaHHbIE U Pe)KUMbI pabO0ThI CTYTIEHHU.

10. TIpuBemuTe ompeneneHHe XapaKTepHUCTHKAM CTYIeHU H300pa)keHue
XapaKTepPUCTHK CTYTIeHMU.

11. Omnpegenuts paboTy 3/eMeHTapHOM CTyMeHW OCEeBOr0 KoMIIpeccopa C
OCeBbIM BXOJOM M €8 KMHEMaTUYeCKYH CTelleHb DPeaKTUBHOCTH, eC/M W3BEeCTHBI:
U=260m/c, Ac, =Ac/u =0,5

12. Omnpegemre aguabarHeii KIT[I  oceBol cTyneHu KOMIIpeccopa, eciv
WU3BECTHBI: Hzm:1,3,‘T‘£=288K;T§=313,5K.

13. Ornpefenuth CTereHb IOBbILIEHUS [aBeHWs BO3[yXa B KOMIIpeccope,
ec/li JaBjeHde Ha BXoge B Komripeccop — 1-10° Ila, a Ha Beixome 25-10° Ila.
OOBSICHUTEL CMBICIT TIOJTyUeHHOTO pe3y/bTaTa.

14. N306pa3uTe mporiecc Cc>kaTusi BO3Ayxa B CTYTIEHH 0CEeBOTO KOMIIpeccopa B
«p-v» «I-s» KOOpJHaTax.



15. BbITh TOTOBBIM OOBSICHUTH TIPOLIECC CKATHS BO3AyXa B CTYIEHU C
TIOMOIIIbI0 0000IIEHHOTO ypaBHeHUs bepHy/uiH.

NupuBuAyaibHOe foMalllHee 3ajaHue Ne2

1 IlpuBesrTe OCHOBHBIE MTApaMeTPhbl, XapaKTepU3yIoLie MHOTOCTYIIeHUaTbId
0CEeBOM KOMITPECCOP.

2 [loka3atb, YTO CTelleHb I[IOBBILLIEHUS  [JaBjleHUs BO3JyXa B
MHOIOCTYIIeHUaTOM OCEeBOM KOMIIpeCCOpe paBHa I[IPOM3BELEHUI0  CTeIleHU
TIOBBILIEHVS [JaB/IeHUs] BO3/yXa B e€ OTJe/IbHbIX CTYIIeHsX.

3 M300pasuTe IpoLiecc CyKaThsi BO3yXa B 0C€BOM KOMITPECCOPE B «P-V» «T-5»
KOOpJMHAaTax. '

4 CreneHb TOBBIIIEHHs [JaBleHHs] BO3dyxa B Kommpeccope 7,=16,
aguabarueii KT/ n, = 0,86. Onpesenuth yienbHy0 paboty okatus L. u mogorpes
BO37lyxa B Kommpeccope AT mpu cTaHAApPTHBIX aTMOC(epHBIX YCI0BUSX Ha Bxofe (
H=0,V=0),

5 Omnpe/ie/UTh ,KOMIIPeCcopa, paboTarolero Ha CTeH/le TP CTaHJAPTHBIX
aTMOoC(epHBIX YCI0BUSX, /iU u3BecTHbI: T,=650K,

n.=0,84.

6 OnpezenuTs paboTy Ha Bamy Komrpeccopa L, u aguabarasii KIIJT 1, eciu
110 pe3y/bTaTaM U3MepeHHit U3BeCTHbI: p,=15-10°Ia,t, =407 °C

7 B BOCBMHUCTYIIEHUaTOM OCEBOM KOMIIpeCCOpe CTelleHU [OBBILIeHUs
JlaB/ieHUsT OIMHAKOBBI U paBHbI 1,25. OnpefeiTh paboTy Kommpeccopa, eciu KIT/]
ctyrneHel paBeH 0,9. Hapy>kHble yc/10BUs CTaHjapTHBIE.

8 Onpenenutb yienbHYyH0 aauabatHyiro L., ¥ mosuTporHyo L., paboTbl

Py
CXKaTusl  KOMIIPECCOpa, eC/M H3BECTHBL ="~ = 10, T,=288Ku rmoka3aTesb

8

MoUTponbl okatvsg n=1,5. TIpUHATb, UTO CKOPOCTHM Ha BXO[Ee U Ha BBIXOJe U3
KOMITIpeccopa OVHaKOBBI.

9 Kak onpenenuts KIII MHOrocTyrneH4aToro KOMIIpeccopa, eCiyd U3BeCTHbI
KII[I otaenbHBIX cTynieHer? CpaBHUATE MEXIY COO0M M« Men.

10 Kak B/ust0T paguraibHbie 3a30pbl HA OCHOBHBIE MapaMeTpbl KoMIipeccopa?

XapakTepuCTUKH 0CEBOr0 KOMITpeccopa

1 TlpuBeauTe ompeze/ieHre XapakKTepHUCTHUKaM KOMIIpeccopa, n306pasure ux.

2 OmnpeneniTh NPUBEAEHHBIM CEKYHAHBIM pacxof, BO3JyXa U MNPUBEAEHHYIO
YyacTOTY BpallleHus poTopa KoMripeccopa, ecid 1ipu Temneparype 30 C' v gaBieHUU
101340 IIa, 3aMepeHHBIe YaCTOTa BpallieHrst poTopa n=208¢ 'M pacxof Bo3gyxa 110
Kr/C.

3 OmpezenuTh CeKyHIHBIM Pacxoj BO34yXa M YaCTOTy BpallleHWs pOTopa
KOMIIpeccopa TpH [JJaBA€HUH Ps,,=98666 Ila (770 MM.PT.CT.) U TeMIieparype
T.,=295K, ecqu TIpeBBbIIeHHbI pacxof, Bosayxa Gg,= 63 Kr/c U NpuBeJEHHAs
YaCToTa BpallleH|s poTopa Komrpeccopa n,,=:¢183,3 ¢™.



4 Tlo ycnoBusiM 3afaud 2 BBIUMCIUTH 3HaueHUss M,u  Gg, A8 pa3HbIX
3HaueHuii Temrieparypsl: -30 °C,0°C, 30 °C, 60 °C. Pe3ynbTaThl BRIUMC/IEHUHN 3aHECTH
B Tab/muily 1 v ciesiaTh BBIBOJ, O BJUSTHUM TeMItepaTypbl Ha Gy M Ny,

Tabnura 1
Biusiaue temneparypbl Ty Ha Gpou My,

Tn -30°C 0°C 30°C 60 °C

np

Bnp

0 C kakou 1enblo B coBpeMeHHbIX ['T]] ocyiecTBisieTcst pery/iMpoBaHue
KOMIIPeCCOpoB?
0 Ha3zoBuTe 0CHOBHbIE CIOCOOBI peryIMpoBaHUsi KOMIIPeCCOPOB.
0 HasoBuTe npr3HakKu BO3HUKHOBEHUS ITIOMITaKa.
0 K kKakuM 1ocsieCTBUAM MOKeT [IPUBECTU TTOMITaxK?
IIpvimeHsieMbl CXeMbl MHOT'OCTYITIEHYATbIX OCEBBIX KOMIIpeCcCOpoB U ux aHanus.Ha
KaKUX CTYIIeHSIX OCeBbIX KOMIIPECCOPOB MOKeT BOSHUKHYTh «IIOMITa»
a) IpU YMeHbIIIeHWY YaCTOThI BPALL[eHUs] POTOPa;
6) mpu yMeHBIIIEHUM pacxojia Bo3ayxa, ecid n = const. Kommipeccop pabotaer B
cucteme TP,

NupuByuayanbHoe foMalliHee 3ajaHue Ne 3

OTBeTUTHL Ha BOIPOCHI:

1 IIpuBenuTe orpejeneHve kamepsl cropanus corsiacHo I'OCTa-23851-79.

2 Ha3oBuTe OCHOBHbIe 3aKOHOMEPHOCTH IpoLiecca rOpeHusl TOIIMBaA.

3 HasoBute Tunbel OCHOBHBIX Kamep cropanusa ['T/]. Hasosute wux
[JOCTOUHCTBA U HEeIOCTaTKHU.

4 HasoBuTe OCHOBHBIe IIPUHLIUIIBI OpraHu3anuu Ipoliecca TrOopeHus B
OCHOBHBIX KaMepax cropanus ['T/I.

5 [IlpoaHanu3upyuTe, KaK B/WseT Ha 3HauyeHWe YCJIOBHOW CpeaHeu
TeryioémkocTH (C,) Tporecca rnoJBo/a TerIoThl B OCHOBHBIX Kamepax cropanus I'T]I
sgauenuss T,uT,. Jlnsg oTBeTa UCrob3yiTe puc. 1.10 MeTOAMUECKUX yKa3aHWH TI0
BBIITO/THEHVIO KYPCOBOI0 IIPOEKTa.

PewuTts 3apauu:

1 Onpegenmuth K03 bUIMeHT U30bITKA Bo3ayxa Ayt I'T/I, Ha KOTOpOM pacxop
BO3Ayxa cocrasssieT 60 Kr/c, a pacxop Torvea — 0,8 Kr/c. IIpuMeHsiemoe TOTIMBO —
aBUALMOHHBIM KepocuH. [lo 3HaueHWt0 Ko3dduieHTa U30bITKA BO3ZAyXa
oripefeninTh, Kakasg TBC ucrionb3yercs B niporjecce ropenus B I'T/I.

2 IIu niomHOM cropanuu 1 Kr ToruivBa B Kamepe cropanus ['T/l BbigessieTcs
44000 k/Dx Teriortel. Ormipefie/iMTh KOIWUYECTBO TEIUIOThI, KOTOpOe BblJe/sIeTcs B



KamMepe CropaHusi B eJUHHWLYy BpeMeHM [pU CropaHuM 1 Kr TOIUIMBaA, €C/IU
K03 dULMeHT cropaHusi ToruBa B coBpemeHHbIX I'T/] cocrasnasiet 0,97...0,99.

3 B I'TII c BBICOKOHArIOPpHbIM KOMIIPECCOPOM CO CTeleHbI0 ITIOBbILLIEHUS
[laB/leHus1 BO3JyXa paBHOW 12,8, naBneHue BO3AyXa Ha BXOZJe B KOMIIDECCOP
cocrasyisieT 94,232 klla, a Ha BbIXOZe U3 Kamepsl cropaHus 1158 klla. Onpegenuts
KO3()ULMEeHT BOCCTAHOB/IEHHs TIOJHOTO JaBiaeHWs. YTO xapakrepu3yeT 3Ta
Be/IMUMHA U COOTBETCTBYET JIA MOJIydeHHOe 3HaueHre TpebOoBaHUsIM TIpebsiB/IsieMbIM
K KamepaM cropanusi coepeMeHHbIX ['T/I.

4 Onpenenuth K03(Q(GULMEHT IMOIHOTHI CropaHus B Kamepe cropanus I'T/I,
ecu u3BectHer: T.=1450K, T, =757 K, Gy=110ke/c, G,,=2,35kr/c, H,=43100k [>x/KT.

5 OmpegennTs ko3(duLMenT u30bITKa BO3fyxa B Kamepe cropanus [T/,
ecsii u3BecTHbl: T,=1450K, T, =757 K, H,=43100K JT)K/KT.

6 Oripefe/iTh BBICIIYIO TeIVIOTBOPHOCTb aBUALMOHHOI'O KePOCHHA, eCJ/IU TIpU
cropaHuu 1 Kr KepocuHa ¢ Hu3Iied TerioTBOpHOCTRIO 43000 k/IK/KT obpasyetcs
1,35 Kr BOABI.

NupuBujyanbHoe foMalnHee 3aaanue Ne 4

1 TlpuBenuTte onpenenenue Typounsl I'T/ cornacHo 'OCTa-23851-79.

2 IIpuBeuTe ornpeeneHue cTyreHu TypOouHsI corsacHo 'OCTa-23581-79.

3 Urto u3 cebs mpejcTaB/sieT COTUVIOBBIM ammapar TypOWHBI, 7Jjis 4ero OH
rpefiHa3HauveH?

4 Yrto u3 cebs mpeacTasiisieT pabodee KOIeco CTYIeHW TYpOWHBI, AJI Yero
OHO TpeHa3HaYeHO.

5. Ilo gaHHBIM BenMUYMHAM W HampaB/eHUsIM OCEBOM CKOPOCTHU C; ra3a Ha
BXO/Ie B CTYTIeHb U OKPY>KHOM CKOpocTu pabouero kosneca U MOCTPOUTS:

- TIZIOCKY1O PeliéTKy rpodueil CTyrieH! ra3oBoit TypOUHbI;
- TPEYTO/IbHUKHA CKOPOCTEU B CTYIIEHHU. U

Ci
<—

6 OrnpenenuTb CTeTleHb TOHIKEHUs [JaBJeHWs] B CTYIeHH TypOWHBI, eC/H
JaBieHue ra3a B Hell ymenbitaeTcsi or 1158 kIla g0 579 kIla. OGBSICHUTH CMBIC/
TOJTyueHHOT0 pe3yJibTara.

7 Onpenenutb CTeTleHb PeaKTUBHOCTH TypOWHBI, ec/ii aguabaTHasi pabora
pacimpeHusi raza B paboueMm kosece paBHa 360 k/[k/Kr, a amuabaTHast pabora
paciupenuss Bo Bceit cryrmeHn 900 k/Dk/Kr. OOBSICHUTH CMBIC TIOTYYeHHOTO
pe3yJbTaTa.

8 [lokasarb, UTO CTereHb IMOHWKeHUS /IaB/ieHusl ra3a BO MHOTOCTYTIeHYaTon
TypOrHe paBHa MPOU3BE/IEHUI0 CTeleH! MMOHKeHUs IaB/ieHUs Ta3a B eé OT/e/IbHbIX
CTYTIEHSIX.

9 Onpenenuts KIIJI TypbuHbl, eciu pabota TypbuHbl paBHa 360 KIK/KT, a
amvabarHasi pabora TypOWHBI, Orpefe/iéHHasi TI0 TlapaMeTpaM 3aTOPMO)KEHHOTO



moToka ra3a — 450 k/[K/KT. YIoBieTBOpsieT /i JaHHAass MHOTOCTyTeHuYaTasi TypOrHa
o 3HaueHnto KIT/1 TpeboBaHuUsM, MpeAbsB/IIEMbIM K Fa30BbIM TypOUHAM?

10 BbrunciuTh 3HaueHWe pabOThl TYpOWHBI, €C/TM TeMIlepaTypa B TIOTHBIX
napameTrpax ymenblaetcs B Her oT 4350 K o 600 K. IIpunsate k. = 1,33; R. = 288
Ix/(xr-K); Cpr = 1160,7 Ix/(kr-K).

11 BpIUMC/IUTE MOIIIHOCTh, pa3BrBaeMyro TypouHoi I'T/I, npu mométe JIA
CO CKOPOCTBIO, COOTBETCTBYHOIeW uucny M, = 0,8 Ha BbicOTe 5 KM, eC/M pacxof
BO371yxa uepe3 gBurareb 150 Kr/c, a pabota Typ6uHbl 380 KIK/KT.

12 [aBneHue Ta30B Ha BXO/le B UETLIPEXCTYIEHYATyI0 TypOHMHY paBHO
4,8-10°I1a, a Ha BBIXOZE U3 TPETLEM CTYIEHH JaB/eHHe YMEeHbIIUI0ChL 10 1,2:10° ITa.
CreneHb MOHWXEHUS [jaB/IeHHs ra30B B UeTBEPTOM CTyreHU paBHa 1,2. OnpenenvTb
CTereHb TIOHMKeHUs IaB/ieHUs Ta30B BO BCell TypOWHe U [JaB/ieHNsI Ta30B Ha BBIXO/e
13 TypOUHBI. BhIMo/IHKTE CXeMy YeThIpEXCTyTieHUaTol TypOrHBI.

13 B I'T/] ra3 Ha BXofie BO MHOTOCTYTIEHUaTyl0 TypOMHY MMeeT MapaMeTphl:
Temneparypa 1500 K, ynenbHeiii 00béMm 0,8 M*/kr. T'a3, cosepiuas paboTy B TypOuHe,
yMeHbIIT CBoé gasmenue g0 0,9-10° ITa. OrmpenenuTs CTeleHb ITOHMKEHUS
JlaBJIeHUs Ta3a B TypOuHe.

14 MHoroctyneHuarasi TypbvHa MMeeT CTeleHb MOHWKeHUs AaByeHusi 6,9.
Temmneparypa ra3zoB nepef, TypouHoit 1350 K, pacxoa Bo3ayxa 110 kr/c. OnpesiesiuTh
afuabaTHyto, MOMMTPOIIHYI0 paboThl paciivpeHust 1 Kr rasa B TypOuHe, paboTy Ha
Bany TypOuHbl, KII[] u MomHOCTh TypOWHBI. CpaBHUTH BeJMUMHBI BCEX BH/IOB
MoJIyueHHbIX PaboT, OObSICHUTH TMONyYeHHble pe3y/lbTaTbl C (PU3NMUECKON TOUKHU
3peHust. i pelenust 3ajaud npuHsTh: k. = 1,33; H; = 1,27; R.= 288 [Ix/(kr-K)

15 Tlo maHHbIM Tabmumil 1, 2 BEIYMC/IATL 3HAUe€HHWe pabOThI TIOJyUYeHHOH Ha
Bajly TYpOWHBI M MOIITHOCTH pa3BHMBaeMou TypOuHoM. 1o pe3ynbraTam BBIUMC/IEHUN
c/lesiaTb BBIBOABI: Kakve (DAKTOpbl IT03BOJISIIOT YBEJWUWTb 3HaueHHsT paboThl U
MOLJHOCTH.

Tabmwmiia 1
BrusiHUe CTereH TIOHWKEHUs IaB/IeHus ra30B B TypOuHe Ha paboTy U MOIIHOCTh
TYpOUHBI

T, 4,5 5 6 7
LT, ,Z[)K/KI‘
Ny, kBt
Tabnuria 2

BiustHue TeMIiepaTyphbl ra3oB rnepesi TypOHMHOM Ha paboTy ¥ MOII[HOCTh
TYpOUHBI

T K 1350 1400 1500 1700
Ly, /KT




N1, kBT

TunoBble pacyeTHble 3ajaud /i MPOBeJeHHA TeKyllero KOHTPOJ/IA
ycrieBaeMoCTH
3amaua Nel
[ToctpouTh rpadvky W3MeHeHHUs [aBleHUs BO3/lyxa W TemIlepaTypbl BO3[yXa B
3aBUCHMOCTH OT U3MEeHEeHUs BbICOThI. 3HaUeHue /1aBjieHus 110 BbICOTe U TeMIlepaTyphbl
TI0 BLICOTE B3Th M3 Tabmuisl MCA.
[To mosiyyeHHBIM rpadMKaM C/iesiaThb BbIBO/,.

II:\/,[ 0 2 4 6 8 10 | 11,5 12 | 14 | 16 18 20

D,
ITa
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K

3agaya Ne2

[lnst 3MepeHUs1 MasbIX W30BITOUHBIX [laB/IeHUNA WM HeOOMbIINX pa3psKeHUM
TIPUMEHSTIOTCSI MUKPOMaHOMeTpbI. [IpyHIMNHanibHas cxema npubopa Tipe/icTaB/ieHa
Ha puc.l.1.

OmnpezenuTh abCOMIOTHOE JaBleHWe B BO3AyXOmpoBoge 1, eciu aymHa [ ctonba
JKUKOCTH B TPyOKe MUKpOMaHOMeTpa 2, HaK/JIOHEHHOH mof yriaoMm a=30°, paBHa
180mm.

Pabouast XKMJKOCTb — CIMPT TUIOTHOCTBIO p=0,8 r/cm’. Tlokasanue GapomeTpa
0,1020 MIlIa. [daBnenue Bbipa3uTb B Ilackansix, Meramackansix, MM.PT.CT. U B
KWIOTPaMM-CHJIaX Ha KBaJIpaTHbIA CAaHTUMETP.

3agaua Ne3

["a3, cocTosiHMe KOTOPOTO orpefie/isieTcss Ha “p — v” auarpamme (puc. 2.1) Toukou 1,
TepeBOAUTCA B COCTOsAHKe 2 110 TiyTU 1c2. I1pu 3TOM K ra3y nogsogurcs 80 Kk
9HEepPIrUU B BU/Ie TEIVIOTHI U OT ra3a noaydaeTcs 30 k/I>k paboThI . 3aTeM 3TOT ke ra3



BO3Bpall[aeTCsl B UCXOJHOe COCTOSIHME B IIPOLieCCe, KOTOPBIM ONUCHIBAETCS KPUBOM
2al.

CKOIbKO 3Hepruu B BUJe TeIIOThl HY)KHO I10ZIBeCTU B HEKOTOPOM JIpyroM IIpoLiecce
1d2, uto6si ot ra3za moayuntsb 10 kK/I)K paboThi? CKOMBKO HY>KHO TIOZBECTU WU
OTBECTH TeIUIOThI B npoLiecce 2al, eciv Ha ckarue pacxozgyercs 50 KK sHepruu B
cdbopme pabOTHI?

3agauaNed

[aBneHue BOASHBIX MMapOB B BO3Ayxe KOMHaThbl paBHO 2 Klla. CKOMBKO COAepKUTCA
BOZIAHOTO Tapa B KomHare? Iljnomjazs KoMHatel 25 M®, BeIcOTa 3 M, Temreparypa
Bo3ayxa 25 °C . MonekysisgpHasi Macca BOAAHOr0 napa Hu,o = 18,014 Kr/KmoJib

3agaua Ne5

B nabopaTopHbIX ycC/ioBUSIX K/IMHOOOpa3Hoe Telo 0OO0TeKaeTCs TII0TOKOM CO
CKOPOCTBIO, COOTBETCTBYMOIled unciay Maxa = 1,5. Bo3HUKIIMM NpU 3TOM KOCOU
CKauyOK YTJIOTHEHUsI ¥ BEKTOP CKOPOCTH MOTOKa 00pa3yroT yron o = 45°, M3BecTHo,
YTO HOPMa/JIbHO COCTAaBJ/AIOL[asi CKOPOCTU II0TOKA 3@ CKaukOM YIUIOTHEHHs
yMeHblllaeTcs B /iBa pa3a. OrpeziesiuTb CKOPOCTb IIOTOKA 3a CKauykoM. OcTaHeTcs 1
IIOTOK CBEpPX3BYKOBbIM W Ha KakKOM yroJyl IIOBEPHETCS IIOTOK I10C/jae CKayka, I10
CPaBHEHMIO C IlepBOHaYa/IbHbIM HarlpaB/ieHUueMm?

TunoBble CUTyallHOHHbIE 3a/lauM [I/IA MPOBeJeHUs TeKYyIero KOHTPOJIsA
ycIieBaeMoOCTH

3agaua Nel

KII[] »nekTpuyeckMx MalllMH He omyckaeTcsa Huwke 85 % U nogHuMaeTcs K
TeOpeTUYeCKH paspelliéHHOMY MepBbIM 3akOHOM TepMoauHamMuku (100 %),a KII
TeryIOBbIX MalluH He moAHumMaeTcs Boille 40 — 45 % Ilouemy? C uem CBsi3aHbl 3TU
1Ipo0ieMbl? APryMeHTHPYITe CBOM OTBET.

3agaua Ne2
[IpoBenuTe aHamM3 TeHAEHLWN pa3BUTHSI COBDEMEHHBIX TeIJIOBBIX MalllMH HAa OCHOBE
TeopeMbl KapHO. AprymMeHTHpylHTe CBOM OTBeT.

3agaua Ne3

[Touemy HEBO3MOXXHO CTIPOEKTHPOBaTh ABUTATeb WM IPOAaHAIM3HUPOBaTh pabOTy
OTZIeNIbHBIX ~ y37I0B  CWJIOBOM yCTAaHOBKM JieTaTe/bHOTO —arrapaTa He 3Has
3aKOHOMEpPHOCTell TeueHWsI ra30BOTO I10TOKa, He Bjajless 3aKOHaMM W MeToJaMH
ra3oBOl JUHAMUKH? APryMeHTHPYUTe CBOM OTBET.

3agaua Ned

[IpoBeguTe aHanMv3 TeHJEHLWW Pa3BUTHUSI COBPEMEHHBIX METOJOB TEIVIOBOW 3allUThI
5JIEMEHTOB KOHCTPYKLMM aBUALMOHHBIX fABuratesned. [lpuBegute mnpumepsl
WCTIO/Tb30BaHMS METO/IOB 3aIlUThl Ha Poccuiickoit v 3apybesxHOlN TeXHUKe.



Tumnosblie pacuyeTHbIEe 3ad4H [IV/If IIPOBEeHUA TEeKYIIEro KOHTpPoJ/ida

3adaua 1
TP/] B nonéte y 3emsv ¢ yuciaoMm MH = 0,9 pa3suBaet tary 127,5 kH. Onpegenurs
4aCOBOM, KWJIOMETPOBBIM U Yle/IbHBIM pacxo/ TOMJIMBA, €C/IU U3BeCTHO, YTO TTOJIHBIN
KII[ paBen 20 %, pabouas TeroTBopHOCTh ToruiuBa Hu = 43160 kx/kr. st
peleHus 3alauu KUcronb3oBath Gopmyny Q0 = Gt.u Hu / 3600 Gs.

3adaua 2
OmpenenuTh 7K+ KOMIIpeccopa, paboraroiiero Ha CTeHJe TpPH CTaHAAapPTHBIX
aTMoc(epHbIX yCIoBUsiX, eci u3BecTHbl: ATk+=650 K, nkx = 0,84.

TUnoBble CUTyalMOHHbIE 3a/1a4H /|/I IPOBeJeHUs TeKyIlero KOHTpoJIis
3adaua 1
C wucnonb3oBaHMEM Kakoro TapaMeTpa BXOJHOTO YCTPOMCTBAa, MOXXHO 00OCHOBATh
TpUMEHeHWe [I03BYKOBOIO BXOJHOTO YCTPOMCTBA JJisi TIOJIETOB CaMOJIETOB CO
CBepX3BYKOBBIMU CKOPOCTSIMM, COOTBETCTBYIOLIMMU uhciay Maxa pasHeivu 1,3... 1,4?
AprymMeHTHpyHTe CBOM OTBET.
3adaua 2

[To KaKUM-TO TIPUYMHAM TIPU yMEHBIIIeHUM YacTOThI BpallleHuss He cpaboTas KjaraH
repernycka BO3/yxa U3 MPOTOUYHOM YaCTU KOMIIpeccopa B Hapy>KHbIM KOHTYp. K Kakum
TIOC/IeICTBUSIM MOKET TMPUBECTH JlaHHOe COObIThe?

TunoBble pacueTHble 3ajauv JAJisi TNPOBeJAeHHs] TNPOMEXYTOUHOH
aTTecTaluu

3adaua 1

Ornpenenuth KO3(PGULIMEHT MOJTHOTHI CTOPAHUS jisi OCHOBHOM KaMepbl CrOpaHus
I'TO, ecniu u3BectHwl: 1T =1450 K, Tkx=670 K, GB=100 kr/c, GT=2,35 KrC,
Hu=43100 xIx/kr. COOTBETCTBYET Jid TI0JlyueHHOe 3HaueHHe KO3(QuijeHTa MOTHOTHI

CropaHus TOIL/IMBA TPE6OBaHI/IHM, MpeabsAaB/II€EMBIM K KdM€pdM CIropaHHdad COBPEMEHHBIX
T'TI?

3adaua 2

MHorocTtyrieHuarass TypOMHAa WMeeT CTelleHb IIOHWKeHUs [JaBiaeHus 6,9.
Temmneparypa ra3oB nepen TypouHoit 1350 K, pacxop Bo3myxa 110 kr/c. OmnpeenuTthb
anrabaTHyto, TIOJIMTPOIHYIO0 paboThl paciimpenus 1 Kr ra3a B TypbuHe, paboTy Ha Baity
Typounsbl, KI1/] 1 mMorHOCTb TypOuHbI. CpaBHUTH BeJTMUWHBI BCEX BHU/IOB TOTYUEHHBIX
paboT, 00BACHUTH TIOTyUeHHbIE Pe3y/IbTaThl C (hHU3UUeCKOW TOUKU 3peHust. [1jis pelneHus
3ajlaum npuHATh: kr = 1,33; nr = 1,27; Rr = 288 bx/(kr-K).

TunoBble CUTyalUOHHbIE 3a/jauMl [J/i1 NPOBeJeHUs] NPOMEXYyTOYHOU

aTTecTaluu

3adaua 1



K KakuM 1oc/ie/ICTBUSIM MOKET MIPUBECTU pe3Koe TMOBLIIIeHUe TeMIepaTyphbl
BO3/lyXa Ha BXojle B AiBUraTesib? Kak U3MeHUTCs T0/I0)KeHre paboueli TOUKH Ha
XapaKTepUCTHKe KOMIIpeccopa M 3arac yCTOMYMBOCTH KOMITpeccopa?
AprymeHTUpyUTe CBOE pellieHre C MPUMEHEeHWeM COOTBETCTBYHOIIETO
MaTeMaTHh4eCKOro arirapara.

3aoaua 2

B 11e/19x 06ecrnieueHus: BBICOKMX JIETHO-TAKTUUECKUX JJaHHBIX BEPTO/IETA B
IIMPOKOM Jiaria30He BbICOTHO-K/IMMaTHUeCKHUX YC/I0BUM Ha MHOTOL|e/IeBbIX BepTOIETax
TIPUMEHSIFOTCsI Tlepepa3MepeHHble BUrare/id. UTo o3HauaeT MOHSATHUe repepa3MepeHHbIe
JiBUrareun?

IIpumepHasa KOHTPo/IbHAsA padora 3a 1 cemecTp

3agaua 1.

Uucno Maxa B ceueHur notoka paBHO 0,6. Oripefendtb, CKOPOCTb BO3yXa B 3TOM
CeueHuH, eciv Temreparypa ero 284 K.

3agaua 2.

JleTaTenbHbIM anmapar coBepilaeT Monaér co ckopoctbio 800 km/u. OmnpepenvTtb
pacxo/i BO3JjyXa uepe3 BXO/IHOe YCTPOWCTBO, €C/IM U3BECTHBI, YTO AUaMeTP BXOJHOIO
ycTpoiicTBa pageH 0,5 M, IJIOTHOCTh BO3/yXa B 3TOM CEUEHUH COCTaB/geT 1,5 Kr/m>, a
CKOPOCTB I0TOKa cocrasiseT 0,7 - V..

3azaua 3.

Kak n3MeHHTCS1 pe)kuM paboThlI COTIa, €C/TK JlaB/ieHre Ha BBIXOZe M3 COIlia
MOHM3UTE [0 p= 13,227-10° I1a? Omnpegenure MapaMeTpbl BO3AyXa W BEeJTUUUHY
CKOPOCTHU Ha BBIXO/ie U3 COIlIa.

IIpuMepHas KOHTpPoO/IbHasi pabora 3a 2 cemecTp
3agaua 1.
[aiite onpefiesieHye ra30B0i TypOuHbI coracHo 'OCTy 23581-79.
3afaua 2.

2)U300pa3uTe pabouuii mporiecc B CTyNeHH TypOHHBI U er0 WITIOCTPALUIO B «P-

v» U «T-s» KoopAyHarax.
3ajaua 3.

3) 3agaua: Onpegenuth Tary TP/l Ha 3em/ie B CTaHJApPTHBIX YC/IOBHUSX, €C/IU
u3BecTtHo, uto: L, = 400 k/Dx/kr, m = 8, ny = 0,9, pacxon Bo3ayxa uyepes
BHYTpeHHUM KOHTYp 80 Kr/c, a pacnpeziesieHMe SHEePrud MeXAy KOHTypaMU
ONTUMaJIbHOE.

3aznaua 4.

4) 3apmaua: Onpemenutb pabory 1Mkaa U yaenbHyro Tsary TP B monére
camosiéTa Ha BbicoTe 11 kM, ¢ uucnom M,=1,8, ecnu u3sBecTHnl: 71y = 30;
T.’=1500 K; 1,=0,92; n=0,84; M = 1,05.

3azaua 5.



5) [oka3aTh, UTO CTeleHb MOBbILLIEHNS /laB/ieHHsI BO3yXa B MHOTOCTYIIeHYaTOM
0CeBOM KOMIIPECCOpPe paBHA MPOW3BEJEHUI0 CTEleHU TOBBILIEHUS [aBIeHUs
BO3/lyXa B €€ OT/IeJIbHbIX CTYTIEeHsIX.

IlpumMep »3K3aMeHAIHOHHOTO OWieTa, BK/IIOYAKIIEr0 TeopeTHYeCKUH
BOIIPOC, PAaCYETHYIO M CUTYal[MOHHYI0 3a/jauy
1 Cy1HOCTb T1epBOro 3aKOHa TEPMOJAUHAMUKHA. AHAJIMTUUYECKOE BbIpa’KeHHe MepBOro
3aKOHa TePMOJAVHAMUKH.
2 Pabota 103ByKOBOIO COTI/Ia HA paCYéTHOM PeKHUMe
3 B pesynbrate ckatvs Bo3Ayxa B komripeccope I'T/] maBiieHue yBeJIMUW/IOCH [10
15*10°I1a, a Temmneparypa 0 480 K. Onpee/Mrh IJIOTHOCTL BO3/lyXa Ha BBIXOJE U3
KOMIIpeccopa.

IIpuMepHBIN NepedYeHb BOMPOCOB //Is1 IPOME)XYTOYHOH aTTeCTalum:
1 cemecTp

1 Ha3Hauenue, cxembl BXOAHBIX ycTpocTB I'TI. TpeGoBaHusi, TipeabsBiseMble K
BXOJIHbIM ycCTpoicTBaM. (OCHOBHBIE TexXHHWYECKHWe TI0Ka3aTesr (rapameTphbl)
BXOJHBIX YCTPOUCTB.

2 YCTpPOMCTBO /103BYKOBOTO BO3/yx03abopHuka. OpraHusaiusi pabouero rpoijecca
ripu ero pabote Ha 3emie (V = 0).

3 Opranuzanusi paboyero mpoiiecca B /J03BYKOBOM YCTPOWCTBe MpHU ero pabore B
niosiete (V > C,). BiusiHve ycioBuM 1osieTa Ha CKOPOCTHYIO CTENEeHb MOBBIIIEHUS
[laBJIeHUS.

4 Opra#usanus pabouero mporiecca B CBEPX3BYKOBBIX BXOJHBIX YCTPONCTBAX Ha
pPacyeTHOM peXUMe.

5 HepacueTHble peXXuMbl pab0Thl CBEPX3BYKOBBIX BXOJHBLIX YCTPOMCTB. 3ajlauM U

crioco6n1 peryaupoBanus CBY.

3anura aBualMoHHbIX ['T/] OT noragaHys B HUX TIOCTOPOHHUX MPeAMETOB.

7 Ha3HaueHue KOMIIPeCcopa, THUITbI KOMIIPECCOPOB, TpeboBaHusl, TpeabsBseMble K
KOMIIpeccopam.

8 Cxema u mipuHUUI paboOThl CTyMeHW OCEBOro Komrpeccopa. V3MeHeHue
rapaMeTpoB pabouero Tesia B CTYTIeHU OCEBOI'0 KOMIIpeccopa.

9 Cxema u mpuHuun pabotel cryrnenn OK c¢ BHA. U3meHeHue mapamMeTpOB
pabouero Tena B crynedHu OK ¢ BHA.

10 OcobeHHOCTH CBEPX3BYKOBOM CTYIIEHU OCEBOT'O KOMITPECCOopa.

11 IonsiTHe 0 MPOPUIMPOBaHMH JIONIATOK OCEBOTO KOMITPECCOPa.

12 MHorocTyreH4YaTble KOMIIPeCCopbl, He0OXO0AUMOCTb UX TIpUMeHeHHUs1. OCHOBHbIE
rapaMeTpbl MHOTOCTYIIEHYaTbIX KOMIIDECCOPOB ¥ UX CBfI3b C [apameTpamu
cTtyneHyd. MHOrokackaiHble KOMITPeCCOPBI.

13 XapakTepucTUKU KOMIIpeccopa, orpeziesieHue, MeTO/bl To/lyueHus, rpaduueckoe
n300pakeHUe, aHa/IU3.

14 XapaKTepuCTUKH KOMITpeccopa B rlapaMeTpax mofo0usl.

15 PacueTHbIe 1 HepacueTHbIe peXXUMbI PaO0OTHI KOMIIpeccopa.

16 HeycroiiumBasi pabota oceBoro KoMmripeccopa. Bu/iel HeycToiunBoii paboThl.

(@)



17 JIuans pabounx pexkumoB (JIPP) u 3amac yCTOHUMBOCTH KOMIIPECCOPa B CHCTEME
I'TH.

18 3amauu u crocobbl peryIMpoBaHUs 0CEBBIX KOMITPECCOPOB.

19 PerynupoBaHre KoMIIpeccopa TepernyCcKOM BO3[yxa Haf, pabouuMM joraTKamu
TIePBBIX CTyTeHer U U3 OTJe/bHBIX CTYIeHel KOMIpeccopa.

20 PerynvpoBaHve KOMIIPeCCOPOB IOBOPOTOM JIOMATOK HATIPaB/ISIOLIUX arlrapaToB
€ro OTJe/IbHBIX CTyTeHeM.

21 PerynupoBaHue KOMIIPeCCOPOB IpUMeHeHneM MHOI0KacKaJHbIX KOMIIPeCCOPOB.

22 ByisiHe yCJIOBUM SKCIUTyaTalldd Ha XapaKTepPUCTHMKY M 3arac yCTOMYMBOCTH
KOMIIpeccopa.

23 Cxema U MPUHLIUI paboThI 1jeHTPOOeKHOT0 KOMITpeccopa.

24 Kamepsl cropanuss ['T[, Ha3HaueHue, TpeboBaHUSs, TMpeAbsB/IseMble K HUM.
OcHoBHBI€e TUTBI Kamep cropanus. [lapameTpsl Kamep CropaHusi.

25 Opranusanus 1rpoLecca ropeHusi B OCHOBHBIX Kamepax cropanus I'T/I.

26 Ha3HaueHWe, OCHOBHbIe TapameTpbl, TpeOOBaHUS, TIpeJbsiB/isieMble K Ta30BbIM
TypbuHam. Turbl TypOuH.

27 CxeMa ¥ MpUHLUI paboThl CTYTeHU Ta30BOM TypOWHBI. V3MeHeHUs TapaMeTpOB
ras3a B CTyIeHU TypOUHBI.

28 HeobxoauMOCTh MPHUMEHEHUs] MHOT'OCTYIIeHUYaThIX TypOWH. ®OpMbI MPOTOUHOM
YyacTu TypOuH.

29 KII/1 Typbunsbl, nx aHanu3. [ToTepu B CTyTneHH TypOWHBI.

30 Cuctembl U CIOCOOBI OXJIXKZEHHS JIOMIATOK Ta30BBIX TYpOWH. Ddh(dEKTUBHOCTH
Pa3IUYHBIX CIIOCOO0B BO3AYIITHOTO OXJIaXK/[€HUSI.

31 Beixoguele ycrtpouictBa [T/, Ha3HaueHus, CXeMbl, OCHOBHbI€ IlapamMeTphl,
XapaKTepu3yolye paboTy BXOJHOTO YCTPOMCTRBA.

32 PeBepc Taru. TpeboBaHwMs, MpeAbsiB/isieMble K pEBEPCUBHBIM yCTpocTBaM. CXeMbI
pPEBEPCHUBHBIX YCTPOUCTB.

2 cemecCTp

33 OcHoBHele napametpsl ['T/l. BeiBog ¢popmynsl Tsaru BP/I.

34 Duepretuueckuit 6amanc v KT T'T/I.

35 [HeiictButensHbii tykn ['TI. Pabora yukna ['T. IMapametpsl pabouero
TripoLiecca.

36 3aBuCHMMOCTH paboOThl IMK/IAa W YJeNbHOW TATH OT CTeIeHH ITOBBIIIEHUS
JiaByieHust Bo3ayxa. OnTMMasbHasi CTereHb MOBBILLIEHUS 1aB/IeHHs.

37 3aBUCMMOCTb PabOTHI I[MK/IA W YAENbHOW TATHM OT CTeleHd II0/0rpeBa
BO3/yXa.

38 3aBUCHMMOCTB y/e/JbHOIO pacxo/a TOIUIMBA OT CTeleHU IOJOorpeBa BO3AyXa.
OKOHOMMYeCKas CTeleHb IOBbIIIeHNs JaBIeHus BO3/yXa.

39 Yc/ioBUSI COBMECTHBIX PeKUMOB pab0ThI (PyHKIMOHA/IBHBIX 1eMeHTOB ['T/I.

40 CoBMecTHasi paboTa 371eMeHTOB 0fHOBa/ibHOTO Ta3oreHepatopa (OK, KC, I'T).
JIvunusi pabounx peXxruMOB.

41 IlporpamMmel U 3akOHbI ynpasieHus TPJI. Ympasisgemble mapaMeTpsbl.
Ynpaensronme ¢akropbl. OCHOBHbIE BHBI MPOrpaMM, peanu3yemble CpefCcTBaMU
aBTOMAaTHKH.

4?2 3aKOHBI yIpaBJ/ieHWs ABYXBalbHbIM ra30oreHepatopom. Peanm3alvsi OCHOBHBIX



3aKOHOB YyIIPaBJIeHUS.

43 BnustHre mapaMmeTpoB pabouero mporjecca Ha KIT/ TP/I.

44 Pexxumbl pabotsl I'T/I. [IpoccenbHble xapakTepucTUKy TP/I.

45 BbicoTHbIe XapakTepucTuku TP/I.

46 CkopocTHble xapakTepucTtuku TP/I.

47 TP, ocHOBHble CXeMbl U TIPUHLIMI pPaboThl. PacripeseneHue cyMMapHOM
TATU MeXJy KOHKypeHTamu TP/I/I.

48 Pabotrei 1mkiaa TP/ u 6e3 cMellleHHdss TIOTOKOB. OmNTUMa/ibHOE
pacnpefesienve 3Hepruvd B TPI/I.

49 OcHoBHble apaMmetpbl TP/1/] 1 mapameTpbl pabouero mporjecca.

50 OcobenHoctu xapaktepuctuk TP/,

51 CxeMa, MpUHIUIT pabOTHI ¥ OCHOBHBIE TITapaMeTPhbl TypOOBaIbHBIX JBUTATEIEeH
(TBaM).

52 DKcrutyaTtalMOHHbIe XapakTepuctuku TBall.

53 OcobeHHOCTM 3aKOHOB VIIpaB/ieHHWss W coBMecTHOW pabotel TBa/l co
cBoboHOM TypbOuHOM 1 Hecyliero BuHTta (HB) BeprosieTa.

54 CxeMmbl, MPUHLIAI pabOThI ¥ OCHOBHBIE TTapaMeTpsl TB/I.

55 KIIJA TB/. OntumanbHOe pacripefesieHre 3Hepryuv (paboThI L[UK/IA) MEXAy
BUHTOM M peakL1eu CTPYyHu.

56 OcobeHHOCTH yTIpaB/ieHUsI 1 COBMeCTHOM paboThl asieMeHTOB TB/I.

57 OcobeHHOCTH 3KCTITyaTaldOHHBIX XapakTepucTuk TB/I.

58 ®opcupoanue I'T/]. MeToabl hopcUpoBaHUSI.

59 Opranu3saius npoiecca ropeHusi B (hopcakHbix Kamepax cropanus ['T/I.

60 TpebGoBaHus K JuHAMHUUeCKUM XapakTepuctukam ['T/l. YpaBHeHUs] JUHAMUKH
Ha [epexoHbIX peKruMax.

61 3amyck I'T/I. Pabora I'T/] Ha TiepexoJHBIX peKuMax.

62 DKcriyaTal[ioHHbIe OTpaHUYeHHs Pe>KUMOB pabotel I'T/I.

63 Wcrounuku mwyma I'T /I, popMrpoBaHue ypOBHS LIyMa I10 MeCTHOCTH.

64 Omuccua asuaumoHHbIX ['T[]. Buzael smuccuu. Metogsl HOpMHPOBaHUA
SMUCCHUM.

65 BiusiHuA f[aBieHusi, TemriepaTypbl U BJI&KHOCTU BO3[yXa Ha rapameTpbl U
xapakTtepuctuku I'T/].

66 IlpuBegeHue pAaHHbIX ucnbiTaHud [T/l K cTaHZapTHBIM aTMOC(epHbIM
YC/IOBUSIM.

67 BiusiHAe 3pO3UMHOIO M3HOCA U 3arpsi3HEHHUs 3/IeMEHTOB TPOTOYHOM YaCTH Ha
rnapameTpel M xapakTtepuctTuku [T/l B yCI0BMSIX SKCIUlyaTaljud Ha IbLIBHBIX
a’pojipomax.

10 MeTtoanuecKkne peKOMeHJALUH [Jisi O00y4YaloIUXCsli IO OCBOEHHUIO
AUCI{UILTHHbBI

MeToauKa TmpernojiaBaHus  AWCLAILUIMHBI  «TepMoJUHAMHUKAa ¥ Teopus
ABUALIMOHHBIX JIBUraTesiek» XapaKTepU3yeTCsl COBOKYITHOCTBIO METOZIOB, TIPUEMOB U
cpenctB oOyuyeHHsi, 0b6ecrieurBarOIMX peayr3alvio COZiep)KaHus U yUueOHBIX 1esei



JMUCLIMIIIMHBI, KOTOpasi MOXKET ObITh TIpe/CTaB/ieHa KaK HEeKOTopash MeTOuuecKast
cucTeMa, BKJ/IIOUalollas MeTO[bl, TIpUeMbl U cpefcTBa oOyueHUs. Takoil MOAXOZ
no3Bosisier 0ojiee KaueCTBEHHO TIOJOWTHM K BOMPOCY OCBOEHUS AWCLUIUTUHbI
00yuaroIuMHCS.

JlekiuM  SIB/ISIFOTCSL OIHUM W3 Ba)KHEHWIIMX BUIOB YUeOHBIX 3aHATUNA U
COCTAaBJISIFOT OCHOBY TE@OPETUUYECKOW TMO/TOTOBKM OOYYaroL[UXCs TI0 JUCLIUTITMHAM.
Jlekiyst UMeeT 1e/bI0 [laTh CHUCTEMAaTHU3MPOBaHHbIE OCHOBBI HAYYHBIX 3HAHWN TI0
JVCLIUTITMHE, PACKPBITH COCTOSIHUE U TePCIIeKTHUBBI TIPOrpecca KOHKPeTHOM 0b6/1acTu
HayK{, CKOHLIEHTPHUPOBaTh BHUMaHHe Ha Haubosiee C/IOKHBIX U y3/I0BBIX BOIIPOCAX.
OTa 1]e/b OTIpejieNisieT AUAAKTUUeCKoe Ha3HaueHHe JIeKIMY, KOTOPOe 3aK/TF0YaeTcs B
TOM, YTOOBI 03HAKOMWTH OOYYAOIIUXCS C OCHOBHBIM CO/I€pP’KaHUEM, KaTerOpHsSIMH,
MPUHIMIIAMA ¥ 3aKOHOMEDHOCTSIMM M3y4YaeMOW TeMbl W TpeiMeTa O0yuyeHUsT B
11eJIOM, €ero IJIaBHBIMM H/eSIMH W HampaB/ieHUsMH pa3BUTHs. VIMEHHO Ha JIeKIUU
dopmupyeTcsi ~ HayuHOoe — MMpOBO33peHHe  oOyuarollerocs,  3ak/aZbIBalOTCs
TeopeTHYeCKre OCHOBbI (yHAAMeHTa/NbHBIX 3HaHUNW Oy[Jylero yripaBJieHla,
CTUMYJIUDYETCS er0 aKTUBHas TI03HaBaTe/IbHast JesTe/TbHOCTb.

Kaxxasi jiekuysi TipeicTaB/sieT c000M yCTHOe U3/I0’KeHHe JIEKTOPOM OCHOBHBIX
TEOPeTUYEeCKUX TIOJIOKeHUH H3yuaeMol AWCLUIUIMHBI WIA OTAE/JbHOW TeMbl, Kak
JIOTUYECKU 3aKOHUEHHOE 11e/10e U MMeeT KOHKPEeTHYIO 1[eJIeBYI0 YCTaHOBKY. JIeKius
TOKAa3bIBAaeT TEpPCIeKTUBbI Pa3BUTHSI W3yuaemMod 007acTH 3HaHWI, HaBBIKOB U
TPaKTUUYECKUX YMEHUH.

Tekymuii orpoc ycrieBaeMOCTH OOyYaroIIUXCsl TPUMEHSIETCS /IS OL€HKU
YPOBHSI OCTaTOUYHBIX 3HAHWM MyTEM TIPOBE/IEHHSI OTIPOCA C TMCbMEHHBIM OTBETOM.

[TpakTHyeckre 3aHSATHS TIPOBOAATCS B LIeSX BbIPAOOTKM TMPAKTHUECKUX
yMeHUH U mpuoOpeTeHHs] HaBLIKOB. OCHOBHBIM COZIEP)KaHHUEM STHX 3aHSTUN
AB/IIETCS ~ TIpaKTUueckass pabora  Kaxzaoro  oOyudatoijerocsi.  Ha3HaueHue
MPaKTUYeCKUX 3aHATUN — 3aKperieHue, yriyb/eHre U KOMIUIEKCHOe TIpUMeHeHre Ha
MPaKTHUKe TeOpeTUYecKUX 3HaHWM, BbIPAOOTKAa yMeHU U HaBBIKOB 00yUaroIuxcs B
pellleHWy TIPaKTUUeCKUX 3a/laHuii. Bwmecte c TeM, Ha 3TUX 3aHATHUSIX,
OCYIL[eCTB/ISIETCS aKTUBHOe (OpPMUpOBaHWE W pa3BUTHEe HABLIKOB U KayecTs,
HEOOXOAUMBIX i TIoCHefywoijeli  npodecCUOHaNIbHOM  JesITe/TbHOCTH.
[TpakTHyeckue 3aHSTHS IPOBOASATCS 110 HarboJiee CJI0KHBIM BOTIPOCAM IHCIUTTAHBI
U UMEKT Liefbl0 yryiyO/IeHHO M3Y4YWThb ee Cojiep)KaHue, TIPUBUThH O00YyUaroIyuMcst
HaBBIKM CAMOCTOSITEJIbHOTO IIOMCKa M aHa/iu3a WHGOpMalvu, yMeHWe [e/1aTh
000CHOBaHHBIE BBIBO/IbI, apI'YMEHTUPOBAHO M3/1araTb M OTCTaWBaTh CBOE MHEHHE.
Takke B KauecTBe 3jieMeHTa IPAKTUUECKOW TITOATOTOBKU TPUMEHsIeTCsl pa3bop
KOHKDETHOW CHUTyalud. Kak[joe TMpakTHUeCKOoe 3aHsTHE 3aKaHUMBAeTCs, Kak
MpaBW/IO, KpaTKUM TIO[BeJleHHeM WTOrOB, yKa3aHUSIMM TIperojiaBatesii O
TIOC/IeIyIONel cCaMOCTOSITe/TbHOU paboTe.

Tekyiuii KOHTPOJIb YCIIeBaeMOCTH CTY/IeHTOB OCYILIECTBIISIETCS [JIsi OLeHKU
YPOBHSI OCTaTOYHBIX 3HAaHUM IyTéM TIPOBEIEHUS] TEKYIIUX OMNPOCOB, peIleHus
PaCyYeTHBIX ¥ CUTYAL[MOHHBIX 3a/lay, 3all[UThl MHAWBU/YabHBIX JOMAIIHUX 3a/JaHUMH.

B coBpeMeHHBIX YCIOBUSIX TI€pe/]] CTYIeHTOM CTOUT BayKHasi 3a/laya — HayUHThCS
paboTtatb ¢ MaccuBamu nHGopMaruu. ObydaroiymMcst HeobxoJUMO pa3BUBaTh B cebe
CMOCOOHOCTH YW MOTPeOHOCTh  UCIIOJIb30BaTh  JIOCTYMHble HWHMOpPMAI[MOHHBIE



BO3MOJKHOCTU W peCcypcChl [/l TIOMCKa HOBOTO 3HAHUSI U €ro paclpoCTpaHEeHHUsl.
ObyuaromuMcss  HeoOXOAUMO HAyUWUTBhCS  YIIPAB/IATH CBOEM  TI03HaBaTeIbHOMN
JleATe/IbHOCThIO B CCTeMe «HMH(opMalus — 3HaHHe — uHdopMalusi». [Ipexkie Bcero,
IJIsT  TOCTVDKEHHUS 3TOW 1le/lM, B By3€ OpraHM3yeTCs CaMOCTosTelbHass pabora
oOyuarorfuxcs. Kpome Toro, coBpeMeHHOe 0OyueHWe TIpeJriojiaraeT, uYTO
CYII[eCTBEHHYIO YaCTh BPeMeHH B OCBOEHHH YueOHOW AMCLATIIMHBI 00ydarol[uiics
TIPOBO/IUT CaMOCTOATebHO. [IpUHATO CUUTATh, UTO TAaKOW MeTOZ, 00yueHus: Jo/KeH
CrocOOCTBOBAaTL  TBOPUECKOMY  OBJIQJIEHHI0  O0YyUarol[MMUCS  CIlelaJlbHbIMU
3HAaHUSIMU U HaBbIKaMHU.

CamocrositennbHasi ~ pabora  oOyuarorierocsi BecbMa  MHOroo0pasHa U
cogepxatesibHa. OHa BK/HOYaeT C/eAyrollyde BUJbl 3aHATUW: CaMOCTOSITEbHbIN
TIOUCK, aHanM3 WHopMalMd U TpopaboTka ydyeOHOro Marepuarna; TOJTOTOBKY K
YCTHOMY OIpPOCY; peIlIeHHI0 PAacuéTHbIX U CUTYalMOHHBIX 3ajlay, TOATOTOBKY K
KOHTPOJIbHOM paboTe; BBITIOJTHEHNEe KypCOBOTO TIPOEKTa.

[TpomeskyTouHast aTTecTalys 10 UToraM OCBOeHUs! AUCLIUIIUHBI TIPOBOJUTCS B
BU/le 5K3aMeHa B 1 ceMecCTpe U 3aueTa C OlleHKOM Bo 2. K MOMeHTy 3aueTa C O1|eHKOM
W 9K3aMeHa [OJDKHBI OBITh YCIEITHO TPOMeHBI TpeAbiAyIire (HOpMbl KOHTPOJIS.
3aueT C OI[eHKOW M 3K3aMeH I03BOJISIOT OLIeHUTh YPOBEeHb OCBOEHHs KOMIIeTeHIUH
3a BeCh Mepuo/i U3yueHusl TUCIUTITAHBI.

Pabouas mporpamMma JUCIUTUIMHBI COCTaB/IeHa B COOTBETCTBUY C TpeOOBaHUSAMU
®I'OC BO no HanpasseHuto nofrotoBku 25.03.01 TexHuueckass 3KCIUTyaTaLus
JleTaTe/IbHbIX anrnapaToB U ABUTaTe/eHn.

[IporpaMma paccMOTpeHa M YTBepXKJAeHa Ha 3acefaHuu Kadeapbl Ne24
«ABUAIIMOHHONW TEeXHUKU M  JUATHOCTUKU»  « » wuwoHa 2023 rofa,



Pabouas nporpamma JAMCUMIIHMHBI COCTAaBI€HA B  COOTBETCTBHHU C
tpedoBanussMu PI'OC BO no nanpasnenuto moarotosku 25.03.01 Texnuueckas
JKCIUlyaTallus JeTaTelbHBIX annapaToB U JBUTaTe/IeH.

[Iporpamma paccMoTpeHa M yTBepKIeHa Ha 3acegaHuu kadeapsl No24
«ABHALIMOHHOW TEXHUKH W JHATHOCTHKH» « 4 » 11 2023 ropna,
npotokon Ne 4

Pazpaborunk:

.
- - 7 ) ; 2
K.T.H., JJOLEHT ; ,e"'/{/wc.wa«’cg (;M%aas.-mé f( 74

(Vuenas cmenenn, Y4eHoe 36anue, Hamuius i UHUyuaisl paspadomquxa)

3aBenyroumi kadeapoi Ne 24 « ABHALIMOHHEONH TEXHHKH W JIMArHOCTHKH»
K.T.H., JIOUEHT /W Iletposa T.B.

(yuenas cmenems, yyenoe 3eanue, Qamuiua u UHUyUaIbl 3a6e0yiowe2o kapeopoii)

HpO rpaMmMa corjiacoBaHa:

PykoBoaurens OITOI1 Q‘
K.T.H., JIOLIEHT Ve’ [lerpoa T.B.

(vuenas cmenenn, yuenoe 3anue, pamunus u unuyuaior pyrosooumens QIOI)

[lporpamma paccMoTrpeHa M corjlacoBaHa Ha  3ace/laHdd  YueOHo-
90 / ;
METOIUYECKOTO COBEeTa YHHMBEPCUTETA « L& » 44 2043  ronma,
npoTokost Ne 3
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