[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: Hosukos [leHnc Bnagummposuy
[HomkHocTb: OupekTop Gpunmana

[ata nognucanmns: 11.11.2024 11:16:01
YHUKanbHbI MPOrpaMMHbIA KIKOY:

T OBeABeAO (B E00T e ¢ bun ¢ TIK-5, ITK-6, IOOK-1, OMK-2, OIK-3, YK-2)

Bonpodbl K ycTHOMY ONIPOCYy IO JMCUMILINHE

«CyI[OBLIe ABUT'aTEC/IN BHYTPEHHETO CrOpaHus»

Paznen 1, 2. OcHOBBI TEOpUM ABUTATEJIEH.

1. WneanpHbI (TEOpeTUUYECKUI) MUK Au3eis. OU3NYECKUil CMBICIT TTOKa3aTenei
&P, O A, .

2. OueHka BIUSIHUS CTETEHU CXKATHUS U yrjla ONEPEXEHUs MoJayu TOIUIMBA Ha
MoKa3aTeny paboThl JU3EII.

3. Tlpunnun necTBus U cxeMa pabodero 1ukia 4-TakTHOTO JTU3EIs.

4. TlpuHuun AEMCTBUS U cXeMa padoyero UMKIA 2-TaKTHOTO AU3EIS.

5. Tlpouecc HanonHeHus MuMHIpa. Ousndeckuit CMbIC KOIDPUITUESHTOB Yy U 7,
6. Cexui 3apsan nwmHApa. [lorepu 3apsaa B mpoliecce HaAoJIHEHUS.

7. Ilpomecc cxatus mapameTpbl pabouero Tejia B KOHIIE CHKATHS.

8. [Ilpouecc cropanus. ®usnveckuii cMbicia KO3PPUUUEHTOB L, @, &, B ypaBHEHUU
CrOpaHusl.

9. TIlporuecc pacmmpeHnus, mapameTpbl padovero Tejia B KOHIIE PaCIIUpEeHHUS.

10. Duepreruueckue nmokazarenau padoTsl guseneut: p;,P,M,p,,P,,M..

11. DxoHOMHYECKHE TTOKa3aTeau pabOThI TU3EICH: 7i, e, m, Di, De.

12. TemoBoii 6anaHc AU3eEns.

13. OnpeneneHne MOLIHOCTA W SKOHOMHYHOCTH CYJOBBIX JH3€NEH B
AKCIUTYyaTAIIMOHHBIX YCIOBUSIX.

14. Jlunamuka mporiecca BupbickuBanus. da3pl mpolecca BIPHICKA.

15. Cnocob6sl cmeceoOpazoBanus B Auseisix U turbl KC.

16. PacnibuinBanue toruBa. CTpyKTypa U XapakTEpUCTUKH (hakea.

17. Tlepron 3aep>KKH CaMOBOCIUTAMEHEHH S TOTUIMBA U (DAKTOPHI, OMPEACIISIONINe
€ro TMPOAOIKUTEIHHOCTb.

18. da3bl niponiecca CropaHus.

19. O6pa3zoBaHmNe YKOJIOTHUECKH BPEIHBIX BEIIECTB MPU CTOPAHUU TOTLIUBA.

20.T'a3000MeH B 4-TaKTHBIX JTU3EIIX.



21.
22.

['a3000MeH B 2-TakTHBIX qu3eisax. CXeMbl CUCTEM Ta3000MeHa.

JlnarpamMBbl «BpEMS-CEUYEHHE» BITYCKHBIX U BBITYCKHBIX OpPraHoB. BrusHue

BCJIMYUH «BPCMA-CCUCHUS HA ra3000MeH.

23.
24.
25.
26.
217.
28.

ITokxazarenu kayecTBa ra3000MeHa.

Hannys neurareneit. Crenens Hagaysa. Buasl Hagnysa.
Hcnonp30BaHue S3HEPTUH BBIITYCKHBIX ['a30B I HAJ1yBa.
DHepreTHuecKuil 1 MacCOBBIM OAJIaHCHI B CUCTEMAX HAJITyBa.
Cxembl CUCTEM HaJyBa.

BnusHue sKkcruryaTaimoOHHBIX (PaKTOPOB Ha pabOTy CUCTEMBI Ha/11yBa.

Pa3nen 3. Jlunamuka nBurareJieu.

© N o 00 B~ W DN PE

CHJibl 1 MOMEHTBI, ACHCTBYIOIINE B KPUBOIIUITHO-IIIATYHHOM MEXaHHU3ME.
HopwmaibHast, paguanbHast 1 TAHT€HUMAIbHAS CUJIBL.

CyMMmapHasi TaHreHIHalIbHas cuia. KpyTsaumi 1 onpOKUAbIBAIOIINI MOMEHTHI.
HepaBHOMEPHOCTH BpallleHUs BaJa.

[IprunHbI HEYpPaBHOBEILICHHOCTH JIBUTATENCH.

VYcnoBust ypaBHOBEHIEHHOCTH MHOTOLIMJIMHAPOBOTO IBUTATENS.

CnocoObl ypaBHOBEIIMBAHUS CHJI U MOMEHTOB MHEPLIMA.

[TonsiTHe 0 KPYTUIBLHBIX KOJIEOAHUAX KOJeHBaja au3ens. Kputudeckas yactora

BpAILICHUS.

Paznen 4. Texnnueckasi IKCILIyaTaAllUA TU3EJICH.

1.

O N o g bk DN

Harpy3ounsle XapaKTEPUCTHUKHU. N3menenue SHEPTrO3IKOHOMHYECKUX
MOKA3aTeJIeH U TEINIOMEXaHNYECKOW HAPSKEHHOCTHU.

Buennue xapakrepuctuku. Mi3MeHeHne nokasarenei.

OrpaHn4yuTENBHBIE XapAKTEPUCTUKHU.

BunTtoBble xapakTepuctuku. MizMeHenue nokaszareneit npu padore Ha BOIII.
O6macth pabounx pexxuMoB Au3ess npu padore Ha BPIII.

Pexxum nmoanoro xoma. Iousitue o Pey, Pe sem -

MaHeBpoBbI€ peXUMBI, pad0Ta Ha MaJIbIX Harpy3Kax.

Pexum PEBEPCHUPOBAHUA I''TABHOI'O ABUI'aTCIIA U rpe6H0r0 BHUHTA.






denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4HOIr0
TPaHCHOpTa
denepanbHOE rOCYIapCTBEHHOE 0K012KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI rOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JHOI'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnunit HoBropoa

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHallMOHHBbIN 6uJieT Ne 1

Mo JUCIUIINHE

CYJOBBIE JIBUTATEJIN
BHYTPEHHEI'O CTOPAHUA
CnenuanpHOCTh 26.05.06 DKCIUTyaTanus CyJ0BbIX

SHEPreTUYECKUX YCTAaHOBOK
(3aouHOE 00OyueHue)

1 Oco0eHHOCTH KOHCTPYKIIUU COBPEMEHHBIX MaIOOOOPOTHBIX CYTOBBIX JAU3EIICH.
OcHOBHBIE OHATHS U onpeneneHus, npuHsaTele B Teopun C/ABC.

2 [TpoBepka u peryianpoBka (pOpPCyHKH HA CTEH]IE

3aB. kadezpoit ICIY

denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4YHOI0
TPaHCHOpTa
denepanbHOE TOCYIapCTBEHHOE 0K02KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI IrOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JIHOT'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnuit HoBropoa

W 10.11. MaTBeeB

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHallMOHHbIN 6uJieT N2 2

Mo AUCIUIINHE

CYJAOBBIE JIBUTATEJIN
BHYTPEHHEI'O CTOPAHUA
CrenuanpHOCTh 26.05.06 dKCIUTyaTanius CyJ0BbIX

SHEPreTUYeCKUX YCTAaHOBOK
(3aouHOE 00OyueHue)

1 Oco0GeHHOCTH KOHCTPYKIIUU COBPEMEHHBIX CPEAHEOOOPOTHBIX CYIOBBIX JAU3EIICH.
OcHOBHBIE OHATHS U onpeneneHus, npuHsaTele B Teopun C/IBC.

2 Cuctema TormBonoaauu cyaosoro JIBC

3aB. kadezpoit ICIY 5 = KO.11. MaTtBeeB




denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4HOIr0
TPaHCHOpTa
denepanbHOE rOCYIapCTBEHHOE 0K012KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI rOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JHOI'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnunit HoBropoa

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHallMOHHBbIN 6uJieT N2 3

Mo JUCIUIINHE

CYJOBBIE JIBUTATEJIN
BHYTPEHHEI'O CTOPAHUA
CnenuanpHOCTh 26.05.06 DKCIUTyaTanus CyJ0BbIX

SHEPreTUYECKUX YCTAaHOBOK
(3aouHOE 00OyueHue)

1 Oco0eHHOCTH KOHCTPYKIIUU COBPEMEHHBIX BHICOKOOOOPOTHBIX CYTOBBIX JIHU3EIICH.
OcHOBHBIE IOHATHS U onpeneneHus, npuHsaTeie B Teopun C/ABC.

2 Cunel, neiictyromue B KIIIM u xapakrep ux 1eicTBHS.

3aB. kadezpoit ICIY

denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4YHOI0
TPaHCHOpTa
denepanbHOE TOCYIapCTBEHHOE 0K02KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI IrOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JIHOT'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnuit HoBropoa

W 10.11. MaTBeeB

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHallMOHHBIN 6uJieT N2 4

Mo AUCIUIINHE

CYJAOBBIE JIBUTATEJIN
BHYTPEHHEI'O CTOPAHUA
CrenuanpHOCTh 26.05.06 dKCIUTyaTanius CyJ0BbIX

SHEPreTUYeCKUX YCTAaHOBOK
(3aouHOE 00OyueHue)

1 [TpuHIIMTT paOOTHI TOTUTMBHOTO HACOCA BHICOKOTO JABIICHUS

2 Pa6ounii npornecc 4-x taktHoro CIBC ¢ HanmyBoM

3aB. kadezpoit ICIY

v 10.1. MatBeeB



denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4HOIr0
TPaHCHOpTa
denepanbHOE rOCYIapCTBEHHOE 0K012KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI rOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JHOI'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnunit HoBropoa

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHallMOHHBbIN 6uJieT N2 5

Mo JUCIUIINHE

CYJOBBIE JIBUTATEJIN
BHYTPEHHEI'O CTOPAHUA
CnenuanpHOCTh 26.05.06 DKCIUTyaTanus CyJ0BbIX

SHEPreTUYECKUX YCTAaHOBOK
(3aouHOE 00OyueHue)

1 Macna, ucnonbszyemsle B cy1oBbix JIBC. MapkupoBka

2 Hannys cynoBeix quzeneil. OxiiaxaeHue HallyBOYHOIO BO3/1yXa.

3as. kadeapoit ICIY e

denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4YHOI0
TPaHCHOpTa
denepanbHOE TOCYIapCTBEHHOE 0K02KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI IrOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JIHOT'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnuit HoBropoa

= [O.11. MaTBeeB

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHallMOHHBbIN 6uJieT N2 6

Mo AUCIUIINHE

CYJAOBBIE JIBUTATEJIN
BHYTPEHHEI'O CTOPAHUA
CrenuanpHOCTh 26.05.06 dKCIUTyaTanius CyJ0BbIX

SHEPreTUYeCKUX YCTAaHOBOK
(3aouHOE 00OyueHue)

1 [TpuGops! nst koHTpOIIs padoThl cyaoBoro [IBC

2 Cuctema oxunaxaenus cyaosoro JIBC

3aB. kadezpoit ICIY

/e IO.1. MaTtBeeB



denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4HOIr0
TPaHCHOpTa
denepanbHOE rOCYIapCTBEHHOE 0K012KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI rOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JHOI'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnunit HoBropoa

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHallMOHHBbIN 6uJieT N2 7

Mo JUCIUIINHE

CYJOBBIE JIBUTATEJIN
BHYTPEHHEI'O CTOPAHUA
CnenuanpHOCTh 26.05.06 DKCIUTyaTanus CyJ0BbIX

SHEPreTUYECKUX YCTAaHOBOK
(3aouHOE 00OyueHue)

1 [Tponecc HaMOMHEHUS UUIMHIIPA CBEKUM 3apsAA0M U (PaKTOPbI Ha HErO BIHSIOIIHE.

2 Toxkcuunsie coctaBmsomue OI', yenoBus ux oOpazoBanusi. HopMbI 1 METOIBI KOHTPOJIS.

3aB. kadezpoit ICIY

denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4YHOI0
TPaHCHOpTa
denepanbHOE TOCYIapCTBEHHOE 0K02KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI IrOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JIHOT'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnuit HoBropoa

W 10.11. MaTBeeB

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHallMOHHBbIN 6uJieT N2 8

Mo AUCIUIINHE

CYJAOBBIE JIBUTATEJIN
BHYTPEHHEI'O CTOPAHUA
CrenuanpHOCTh 26.05.06 dKCIUTyaTanius CyJ0BbIX

SHEPreTUYeCKUX YCTAaHOBOK
(3aouHOE 00OyueHue)

1 [Tpouecc cxxatusi. Bausiaue pazauuHbiX (akTOpOB HA MPOTEKaHUE MPOLIEcca CKATHUS.

2 Pa6ounii npornecc 4-x TaktHoro CJIBC 6e3 Hangysa

3aB. kadezpoit ICIY

v 10.1. MatBeeB



denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4HOIr0
TPaHCHOpTa
denepanbHOE rOCYIapCTBEHHOE 0K012KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI rOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JHOI'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnunit HoBropoa

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHallMOHHBbINM 6uJieT N2 9

Mo JUCIUIINHE

CYJOBBIE JIBUTATEJIN
BHYTPEHHEI'O CTOPAHUA
CnenuanpHOCTh 26.05.06 DKCIUTyaTanus CyJ0BbIX

SHEPreTUYECKUX YCTAaHOBOK
(3aouHOE 00OyueHue)

1 Hpoueccm nmoaavyn U paclblIMBAHWUA TOILIMBA B JTU3CJIC.

2 Ananus mapaMCeTpoOB, BIIMAONINX HA ITOBBIIICHUE MOIIMHOCTHU ABUI'aTCIIA (HO YPaBHCHHIO

MOIIHOCTH B OOIIIEM BHJIE).

3aB. kadezpoit ICIY

denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4YHOI0
TPaHCHOpTa
denepanbHOE TOCYIapCTBEHHOE 0K02KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI IrOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JIHOT'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnuit HoBropoa

W 10.11. MaTBeeB

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHaMOHHbIM 6usieT N2 10

Mo AUCIUIINHE

CYJAOBBIE JIBUTATEJIN
BHYTPEHHEI'O CTOPAHUA
CrenuanpHOCTh 26.05.06 dKCIUTyaTanius CyJ0BbIX

SHEPreTUYeCKUX YCTAaHOBOK
(3aouHOE 00OyueHue)

1 dopmbl kamep cropanus. [Iporeccsl cmeceobpa3oBanus B AU3EIE.

2 Cuctema nycka cynosoro JIBC

3aB. kadezpoit ICIY

v 10.1. MatBeeB



denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4HOIr0
TPaHCHOpTa
denepanbHOE rOCYIapCTBEHHOE 0K012KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI rOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JHOI'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnunit HoBropoa

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHalMOHHbIM 6usieT Ne 11

Mo AUCIUIINHE

CYJAOBBIE JIBUTATEJIN
BHYTPEHHEI'O CTOPAHUA
CnenuanpHOCTh 26.05.06 DKCIUTyaTanus CyJ0BbIX

SHEPreTUYECKUX YCTAaHOBOK
(3aouHOE 00OyueHue)

1 [Iponecc cropanus Torumsa. JleneHnue Ha NEPUOAbI U UX XapaKTEPUCTHKMU.

2 Pa6ounii npornecc 2-x TaktHoro CIBC

3aB. kadezpoit ICIY

denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4YHOI0
TPaHCHOpTa
denepanbHOE TOCYIapCTBEHHOE 0K02KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI IrOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JIHOT'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnuit HoBropoa

e 10.11. MarBeeB

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHalMOHHbIN 6usieT Ne 12

Mo AUCIUIINHE

CYAOBBDIE IBUT'ATE/IN
BHYTPEHHEI'O CTOPAHUA

CrenuanpHOCTh 26.05.06 dKCIUTyaTanius CyJ0BbIX
SHEPreTHYeCKUX YyCTAHOBOK
(3aouHOE 00OyueHue)

1 [Tpouecc pacumpenus. PakTopsl, BIUAIONIME HA IPOTEKAHUE MTPOLIECCA PACIIUPEHHUS.

2 OCc0OEHHOCTH CKUTAHMS TSDKEIBIX TOTUTUB. TpeOoBaHus K TOTUIMBHOM ammapaTtype
JIA3EJ1s1, UCIIOJIB3YIOIIETO TSKEIO0€ TOIIMBO. PerynupoBKa TOIJIMBHOW anmnapaTyphl.

3aB. kadezpoit ICIY 5 * KO.11. MaTtBeeB




denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4HOIr0
TPaHCHOpTa
denepanbHOE rOCYIapCTBEHHOE 0K012KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI rOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JHOI'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnunit HoBropoa

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHalMOHHbIM 6usieT Ne 13

Mo AUCIUIINHE

CYAOBBIE IBUT'ATE/IN
BHYTPEHHEI'O CTOPAHUA

CnenuanpHOCTh 26.05.06 DKCIUTyaTanus CyJ0BbIX
9HEPreTHYeCKUX YCTAHOBOK
(3aouHOE 00OyueHue)

1 [Iponecc Boinmycka. @akToOpsl, BIMAIOMIKAE HA IPOLIECC BBIMYCKA.

2 Cucrema cmasbiBanus cyjoBoro JIBC.

3aB. kadezpoit ICIY

denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4YHOI0
TPaHCHOpTa
denepanbHOE TOCYIapCTBEHHOE 0K02KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI IrOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JIHOT'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnuit HoBropoa

/o 10.11. MarBeeB

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHalMOHHbINM 6uJieT N2 14

Mo AUCIUIINHE

CYAOBBDIE IBUT'ATE/IN
BHYTPEHHEI'O CTOPAHUA

CrenuanpHOCTh 26.05.06 dKCIUTyaTanius CyJ0BbIX
SHEPreTHYeCKUX YyCTAHOBOK
(3aouHOE 00OyueHue)

1 WNunukaropHbie MOKa3aTenu padoThl au3ens. ['padudeckas uHTEpIpeTaIis CpeIHEro

HHIUKATOPHOI'O JJaBJICHUA.

2 CxeMbl HatyBa, 001aCTh UX IPUMEHEHUH.

3aB. kadezpoit ICIY

v 10.1. MatBeeB



denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4HOIr0
TPaHCHOpTa
denepanbHOE rOCYIapCTBEHHOE 0K012KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI rOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JHOI'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnunit HoBropoa

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHalMOHHbIN 6uJieT N2 15

Mo AUCIUIINHE

CYJAOBBIE JIBUTATEJIN
BHYTPEHHEI'O CTOPAHUA
CnenuanpHOCTh 26.05.06 DKCIUTyaTanus CyJ0BbIX

SHEPreTUYECKUX YCTAaHOBOK
(3aouHOE 00OyueHue)

1 D¢ dexTrBHBIE TOKa3aTENN PabOTHI Au3ens. MexaHnueckue noTepH.

2 Cucrema Bo31yxocHA0KEHUS U Ta30BbIMycKa cynoBoro JIBC

3aB. kadezpoit ICIY

denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4YHOI0
TPaHCHOpTa
denepanbHOE TOCYIapCTBEHHOE 0K02KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI IrOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JIHOT'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnuit HoBropoa

W 10.11. MaTBeeB

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHalMOHHbIM 6usieT N2 16

Mo AUCIUIINHE

CYAOBBDIE IBUT'ATE/IN
BHYTPEHHEI'O CTOPAHUA

CrenuanpHOCTh 26.05.06 dKCIUTyaTanius CyJ0BbIX
SHEPreTHYeCKUX YyCTAHOBOK
(3aouHOE 00OyueHue)

1 Oco0eHHOCTH DKCIUTyaTauy CYJ0BBIX Au3eneit. ['paganus momuocteit. [lonstre o
XapaKTEPUCTHKAX, UX KIACCUDUKAITHUSI.

2 Tomnuso asist cynoBbix JIBC. OcHOBHBIE CBOWCTBA TOIIMB

3aB. kadezpoit ICIY 5 = KO.11. MaTtBeeB




denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4HOIr0
TPaHCHOpTa
denepanbHOE rOCYIapCTBEHHOE 0K012KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI rOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JHOI'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnunit HoBropoa

1 Bnemnune, BUHTOBBIE XapaKTEPUCTUKHU.

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHalMOHHbIN ousieT Ne 17

Mo AUCIUIINHE

CYJAOBBIE JIBUTATEJIN
BHYTPEHHEI'O CTOPAHUA
CnenuanpHOCTh 26.05.06 DKCIUTyaTanus CyJ0BbIX

SHEPreTUYECKUX YCTAaHOBOK
(3aouHOE 00OyueHue)

2 PerynupoBka a3 razopacnpeaenenus cygosoro JIBC

3as. kadeapoit ICIY e

denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4YHOI0
TPaHCHOpTa
denepanbHOE TOCYIapCTBEHHOE 0K02KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI IrOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JIHOT'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnuit HoBropoa

1  Harpy3ouHas XxapakTepUCTHKA.

= [O.11. MaTBeeB

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHalMOHHbIM 6usieT Ne 18

Mo AUCIUIINHE

CYJAOBBIE JIBUTATEJIN
BHYTPEHHEI'O CTOPAHUA
CrenuanpHOCTh 26.05.06 dKCIUTyaTanius CyJ0BbIX

SHEPreTUYeCKUX YCTAaHOBOK
(3aouHOE 00OyueHue)

2 Tommuo st cynoseix JIBC. CtanaapThl Ha TOIIMBO

3aB. kadezpoit ICIY

/e IO.1. MaTtBeeB



denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4HOIr0
TPaHCHOpTa
denepanbHOE rOCYIapCTBEHHOE 0K012KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI rOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JHOI'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnunit HoBropoa

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHalMOHHbIM 6usieT Ne 19

Mo AUCIUIINHE

CYAOBBIE IBUT'ATE/IN
BHYTPEHHEI'O CTOPAHUA

CnenuanpHOCTh 26.05.06 DKCIUTyaTanus CyJ0BbIX
9HEPreTHYeCKUX YCTAHOBOK
(3aouHOE 00OyueHue)

1 PaboTa cymoBoro aBurartesns ¢ peryJsiTopoM 4acTOThI BpaleHus. Bzanmoneiicteue
JIBUTATENSI U BCEPEKUMHOIO PETYISATOPA.

2 DHepreTudeckuii (TEIuIoBoM) Oatanc. Biusiaue pa3inuHbIX (aKTOPOB Ha COCTABIISIFOIINE

OastaHca.

3aB. kadezpoit ICIY

denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4YHOI0
TPaHCHOpTa
denepanbHOE TOCYIapCTBEHHOE 0K02KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI IrOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JIHOT'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnuit HoBropoa

10.11. MaTtBeeB

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHanMOHHbIN 6uJieT N2 20

Mo AUCIUIINHE

CYAOBBDIE IBUT'ATE/IN
BHYTPEHHEI'O CTOPAHUA

CrenuanpHOCTh 26.05.06 dKCIUTyaTanius CyJ0BbIX
SHEPreTHYeCKUX YyCTAHOBOK
(3aouHOE 00OyueHue)

1 Wcnbrtanus aurareneid Ha cteHze U Ha cyaHe. OOBEKThl 1 METOIbl U3MEPEHUS TIPU
UCIIBITAHUAX.
2 CriocoObl CHUKEHUS] IMUCCUU TOKCUYHBIX COCTABIISIONIMX OTPA0OTABIIIHMX Ta30B.

3aB. kadezpoit ICIY

/.
/e IO.1. MaTtBeeB



denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4HOIr0
TPaHCHOpTa
denepanbHOE rOCYIapCTBEHHOE 0K012KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI rOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JHOI'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnunit HoBropoa

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHalMOHHbIM 6usieT Ne 21
o AMCHMIIJIMHE

CYJAOBBIE JIBUTATEJIN
BHYTPEHHEI'O CTOPAHUA
CnenuanpHOCTh 26.05.06 DKCIUTyaTanus CyJ0BbIX

SHEPreTUYECKUX YCTAaHOBOK
(3aouHOE 00OyueHue)

1 OKCIulyaTalMOHHBIE CBOMCTBA MAcell U UX BIMSHUE Ha U3HOCHI AeTasield. PaboTa macina B
nuzenie. O4rcTKa Macia, KOHTPOJIb KauecTBa, OpakOBOYHbBIE [TOKA3aTeNId, CMEHA MacJa.

2 TemnnooOMeH B MOPIIHEBHIX JBUTATEIISX.

3aB. kadezpoit ICIY

denepajibHOE areHTCTBO
MOPCKOI'0 ¥ PE4YHOI0
TPaHCHOpTa
denepanbHOE TOCYIapCTBEHHOE 0K02KEeTHOE
o0pa3oBaTe/ibHOE yUpe:KIeHue
BbICILIET0 00pa30BaHMs
«BOJIKCKHUI IrOCYyIapCTBEHHbIA YHUBEPCUTET
BO/JIHOT'0 TPAHCIIOPTAa»
(®Ir'bOY BO «BI'YBT»)

Ne
r. Husxxnuit HoBropoa

10.11. MaTBeeB

Kadeapa skcruryaTanuu
CY/IOBBIX Y9HEPreTUUECKUX YCTAHOBOK

JK3aMeHalMOHHbIN 6uJieT Ne 22
o AMCHMIIJINHE

CYJAOBBIE JIBUTATEJIN
BHYTPEHHEI'O CTOPAHUA
CrenuanpHOCTh 26.05.06 dKCIUTyaTanius CyJ0BbIX

SHEPreTUYeCKUX YCTAaHOBOK
(3aouHOE 00OyueHue)

1 CucreMbl OXJIaXKIEHHUSI COBPEMEHHBIX CYIOBBIX Au3eneil. TemnepaTypHblid pexXuM.
Kopposus, sppo3sus, Hakurie- U nmuiaMooOpa3oBaHne. XuMudeckas o0paboTka BOJIBI.

2 Brnusinue pa3nnyHbix pakTOpOB HA TEIUIOBYIO HanpsKeHHOCTH Aetaneit LI

3aB. kadezpoit ICIY = KO.11. MaTtBeeB




Bapl/laHTLl 3aJaHU HA BBITIOJIHEHUE KYpCOBOTr0 mpo€KTa Mo JUCUHUTIINHE <<Cy;[0m>1e JABUTATEIN BHYTPEHHETO CrOpaHUA»

pvima BapuaHnt
Py 0 1 2 3 4 5 6 7 8 9
I 400 1600 1320 2880 1000 320 1500 1920 500 1440
SddexTnenas il 1150 440 1920 2400 3840 1940 2400 3200 1380 1000
MOIIHOCTb P,, KBT in} 3600 4800 880 630 2650 2720 840 1260 2610 540
v 240 5430 4880 8400 6000 4080 4560 800 3960 4320
u I 1000 900 1200 900 1000 1500 1000 900 1200 900
., a;T"eTHaHH . il 720 750 825 720 750 525 720 750 825 720
M‘;H?l g if} 500 514 900 1000 514 600 500 514 600 500
3% 1500 425 450 400 425 450 400 425 450 400
OTHOIIeHHe X073 I 1,20-128 | 1,35-1,45 120-1,25 1,15-120 | 1,30-1,35 121-127 | 1,20-124 | 145-1,50 | 1,20-124 | 1,18-1.22
TopuIHs il 125-13 1,10-1,16 | 1,40-1,45 1,15-120 | 1,20-1,25 1,40-1,45 1,30-1,33 125-1,30 | 1,50-1,55 1,25-1,29
K IHAMETpY in] 122-127 | 1,20-124 | 1,15-120 | 1,25-145 1,20-1.25 1,15-1,18 | 1,40-1,45 127-132 | 1,22-127 1,14-1,38
wimHapa s/d v 1,20-1,25 1,40-1,43 1,20-1.25 120-124 | 1,40-1,45 1,20-125 | 1,50-1,55 1,45-1,50 | 1,27-1,32 1,16-1,20
I 50 180 215 145 75 30 155 190 105 155
E;B”e:;‘e e i 170 40 165 200 150 80 155 165 185 75
(Hféym f;;e) 11 200 230 90 95 110 185 115 180 175 205
v 135 200 195 240 190 185 205 85 210 220
I BTy.T[Ka KOJICHYAaThI BTYJ'IKa KOJICHYaThbl BTyJ'[Ka
N waryH MOpUIEHb LIaTyH MOpLIEeHb o matyH
LMIMHApa 1 Ban LMJIMHApA U Ban LMAJIMHApA
1I BTyJ'[Ka KOJICHYAaThI BTy.]'IKa KOJICHYAThI BTyJ'[Ka
V3en mist MOPLLEHb . LIATYH MOPLLEHb LIaTyH MOpLIEHb N
KOHCTDYKTHBHOI L[I/IJ'II/IH,I[pa " BaJl L[I/IJ'II/IHI[pa " BaJl LII/IJ'[I/IHI[pa
g Y 11T BTy.]'[ Ka KOJICHYAaThI KOJICHYAThbI BTyJ'[Ka KOJICHYAaThl
pa3paboTku LIaTyH HopLIEHb HTHHPA i pa LIATyH i Ba UHTHHIPA LIaTyH Mop1LueHb i pa
v KOJICHYAaThI BTyJ'[Ka KOJICHYAThbI KOJICHYAThI BTyJ'[Ka
o maTryH MOpUICHb . MOpUICHb . LIaTYH MOpLIEHb
" BalJl ]_[I/IJ'[I/IHI[pa u BaJl " BalJl LII/IJ'[I/IHI[pa
I HaZ[,Z[yBa TOIUIMBHAA |CMa3bIBaAHUA |OXJIAKACHUSA | TOIIJIMBHAA |CMa3blIBaHUS HaZ[I[yBa OXJIAXKACHUA HaZ[Z[yBa TOIIJIMBHAsA
HC;I;::”IZ?IH o 1I TOIIJIUBHaA Ha,I[,Z[YBa TOIUIMBHAA |CMa3bIBaHUI | OXJIAXKACHUA| TOIUIMBHAsSI | CMa3bIBaHUA Ha,Z[LIYBa OXJIAXKACHUA | CMa3blIBaHUS
paspaGoTKH I CMa3blBaHUsl | OXJIAXKACHUS | HajaayBa TOIUIMBHAS | CMa3bIBaHMsI |OXJIAKJEHUS | TOIUIMBHAS |CMa3blBaHMsl| HaJAyBa |OXJIAXKACHUS
v OXJIKACHUs| HaanyBa |OXJaXKIEHHMs| HaaayBa TOIUIMBHAS |CMa3blBaHUs | OXJIAXKACHMsI| TOIJIMBHAs |CMa3blBaHUs| HaaayBa

Bapuant 3aanus BeiOMparoT no nocienHeit uudpe mudpa CTyJIeHTa; )
HOMep rpynmbl — o HavanbHol Oykee hamunuu: A, JI, U, U, H,C, X, D —Irp., b, E,E, K, O, T, IL IO -2 rp., B, XK, JL IL YV, 4, Al rp., I, 3, M, P, ®, 11, LI —

IV rp.




DenepajibHOE ATEHTCTBO MOPCKOT0 M PEYHOT0 TPAHCIIOPTA
®enepabHOE rocyIapcTBEHHOE OIOIZKETHOE
o0pa3oBaTejibHOE YUPeKIeHHE BHICIIEro 00pa3oBaHus
«Bomxkckuii rocyiapcTBeHHbI YHHBEPCHTET BOHOTO TPAHCIIOPTA»

Kadeapa sxcrryaranun cy1oBbIX JHEPreTHYeCKUX YCTAHOBOK

A. B. Tpouuxwnii

TEIIJIOBOUM PACUYET §
CYIOBBIX IBUTATEJIEN
BHYTPEHHEI'O CTOPAHUSA

Mertoauueckue ykazaHus
JUTS CTY/IEHTOB, O0YYaIOIIMXCS TI0 CeNaTbHOCTH
«OKCIUTyaTauus CyI0BbIX SHEPreTUYECKUX YCTaHOBOK)

Hwxuuii HoBropon
Wznarenscteo @®T'BOY BO «BI'YBT»
2016
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TeroBoii pacder CyHOBBIX JABHraTelled BHYTPEHHEro CropaHws. :
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BO «BI'YBT», 2016. — 36 c.

Uznoxxena meTonMka TEIIIOBOrO pacueTa CYIOBBIX JBHraTeneit
BHYTPEHHEr0 CropaHus, TIPUBEICHbl HEOOXOAWMEBIE CIPaBOYHbBIC
MaTtepuabl.

Meronuveckne  yKazaHWs — TIpeJHa3HA4YeHbl s CTYACHTOB,
oOyvammuxes MO0 CHeHUATBHOCTH  «OKCIUTyaTalus — CyJIOBBIX
SHEPreTUYECKUX YCTAHOBOK)» M BBIMOJHSIOMIUX KYpPCOBOH MPOEKT MO
nucuurinHe «CyJoBbl€ JBUraTeM BHYTPEHHETrO CrOpaHUs»; TakKkKe
MOTYT OBITh MOJIE3HBI TPU BHITTOJHEHUH COOTBETCTBYIOLUX PAcUETOB B
paMKax JUMJIOMHOTO MPOEKTUPOBAHUS.



© ®I'BOY BO «BI'YBT», 2016
© A. B. Tpouukuii, 2016

BBEJAEHUE

YueOHpiM mnaHOM criermaibHocTH  260506-65 «Dkcmmyaraus
CYIOBBIX  DHEPreTMUYeCKMX YCTaHOBOK» B  paMKaX  OCBOGHMs
gucuuminHel - «Cy/oBble  ABMraTend  BHYTPEHHEro  CrOpaHus»
NPEeTyCMOTPEHO BBITIOJIHEHWE KypCOBOro TpoekTra Ha Temy «Pacuer
pabouero mpolecca U pa3paboTka KOHCTPYKLMH CYIAOBOTO JBUraress
BHYTpPEHHEro  cropaHusi». MeToandyeckue yKa3aHus  conepxar
pPEeKOMEeH/IalMM 110 BBITIOJHEHMIO pa3zena « TermoBoii pacueT cyi0BOro
JIBUTATEIIS BHYTPEHHETO CrOpaHMs» KypCcOBOTO MPOEKTa.

BapuaHTsl 3a1aHuil Ha BBITIOJIHEHUE KypCOBOT'O MPOEKTa €XKEroaHO
YTBEpXKIAIOTCSA  3aBEAYIOIIMM  Kadenpoi dKCIuTyaTallid — CyIOBBIX
SHEPreTUYECKUX YCTAaHOBOK M BBIJAIOTCS CTYAEHTaM pPYKOBOIUTENEM
KypPCOBOTO NMPOEKTHPOBAHUS.

IIpy  moaroTroBke  METOAMYECKHX  YKa3aHWH  MCMOJIb30BAaHbI
pexoMeHaanuu, npuBefeHHble B [1, 2]; cBeneHws, MyOJIMKyembie B
OTKPBITHIX MCTOYHHKAX BEIYIIUMH TIN3eJIeCTPOUTETEHBIMH
komnanusamu (Wirtsild Oyj Abp', MAN Diesel & Turbo, MaK Motoren
GmbH u np.); a Taroke marepuainsl ['. A. CambikuHa.

1. OBIIUE ITOJOXEHUSA

OnucelBaeMass B HACTOSILIMX METOAMYECKHX YKa3aHHUSIX METOJMKa
TETUIOBOTO pacyeTa CyJ0BOro ABHUraressi BHyTpeHHero cropanus ([IBC)
OCHOBBIBaeTCS Ha MeToje, paspaboranHoM B 1907 romy Bacunuem
UrnatbeBuuem  ['puneBeukum, npodeccopom  MmnepaTopckoro
MockoBckoro TE€XHUYECKOro VUMM . Otor METOoz,
YCOBEpIIEHCTBOBaHHbI B  JanbHeliiem Eprenmem Kapnouuem
Ma3zuHroM M IpyruMy OTEUYECTBEHHBIMU YUYEHBIMH, B COBPEMEHHOM €ro
BUJI€ MIPUHATO Ha3bIBATh «MeTOOM I prHeBeLkoro-MasuHray.

* ~ ~ o~
B Hacrosimiee BpeMsa — MOCKOBCKHII TOCYAapCTBEHHBIN TEXHHMYECKUI
yHuBepcuteT uM. H. 3. baymana



CII03)KHOCTB TMPOIIECCOB, COCTABIISAIOIUX JICHCTBUTENBHBIN pabounii
uukn JIBC, He mo3BoniseT MOIy4YUTh €ro TOYHOrO MaTeMaTH4YecKOro
omnucaHMs, MO3TOMY B ciydae merona [ 'puHeBeukoro-MasuHra peub
UAeT O pacyeTe LMKJIA, MPU PACCMOTPEHHHM KOTOPOTrO CHeNIaH psif
ynpolaromux —gomymeHuid. Tak, Hanpumep, Tmpolecc CropaHus
3aMEHEH CMELIaHHBbIM (M30XOPHO-W300apHBIM) MOABOAOM TEIUIOTHI, a
MpOLECChl CXKaTUA M PACLIMPEHUS! MPUHUMAIOTCA MPOUCXOASLIMMH T10
MofMTponaM C  TOCTOAHHbIMM  mokaszarensimu. Kpome  Toro,
KJJacCMYecKUi  BapuaHT  MetoAa [’ puHeBenkoro-MasuHra  He
MpeAroaraeT pacCMOTPEHHsI MPOLIECCOB Ta3000MeHa, MO3ITOMY LIMKJI
3aMbBIKAaeTCsl W30XOPHBIM OTBOJAOM TEIUIOTHl B KOHLE Mpolecca
pacimpeHusl.

HecmoTtps Ha cymiecTBeHHbIe ynpolneHus, TernoBoil pacuet JIBC
o meronay I'punHeBerikoro-MasuHra no3BosiseT ¢ yAOBIETBOPUTEIBHOM
TOYHOCTBIO OMPEIEIUTh HE TOJIbKO OCHOBHBIE MapaMeTpbl [UKJIa, HO U
Mokasareni, Xxapaktepusytouye 3QppeKkTHBHOCTh MPOoTeKaHusl padbouero
nporecca U 3KOHOMUYHOCTb JIBUTaTes.

2. PACYET PABOYET' O NTPOLHECCA

2.1. O0mue cBeaeHUs

Pacuer pabouero mpomecca BedeTcs Ha OCHOBE MeToja
['puneBenikoro-MasuHra anas [Burarefneii ¢ BOCIUIAMEHEHHWEM OT
cxkarus. B pesynbrate pacdera onpeaessitoTcss OCHOBHbIE pa3Mephbl
aBuratesis (aMameTp UWIMHIAPAa M XOA TMOpLIHA) M MapaMeTphbl,
TpeOyeMble Ui MOCTPOSHHS PACUETHOM HMHAMKATOPHOM AMarpaMmbl
uukna. [Ipy nomouy MHAMKATOPHON AMAarpaMMbl MOXKHO HAMTH CHIIBL
OT JaBJeHUsl ra3oB, [AEHCTBYIOLLEr0o B LWIMHApPE, U TMEpPeHTH K
JUHAMUYECKOMY pacueTy [BUraresis, KOTOPbIH MO3BOJMUT MPOBOAWTD
MPOYHOCTHBIE pacyeTsl aetaneit JIBC.

B kavecTBe HWCXOOHBIX JAHHBIX HAa KYpPCOBOE TMPOSKTUPOBAHHUE
CTYJICHTaM 33JJal0TCsl ClIeTyIOIUe BETUUUHBI:

— 3¢ dexTuBHAsT MOUTHOCTH P,, KBT;

— 4aCTOTa BPALIEHHUs KOJIEHUATOrO BANa /1, MUH

— OTHOIIIEHHWE X0/1a TIOPIIHS K AMaMeTpy UuiauHapa s/d = A;

— JaBJIeHUE HaJyBa py, klla.



Pacuer cunTaercd BBIOJHEHHBIM MPAaBUIBHO B TOM cllyyae, Kormaa
cpelHee MHAMKATOpHOE JaBiieHUe, cpelHee 3((deKTUBHOE OaBJIeHUE,
YIeNBHBI  WHIUKATOPHBIA ¥ yIeNbHBIA S(PQEKTUBHBIA  pacXombl
TOIUIMBA OYyAyT COOTBETCTBOBAThH HanOoiee XapaKTepHBIM 3HAUCHUSIM
JUTSL JTAHHOTO TUMa JBUraTels.

2.2. [Topsiaok pacyeTra u onpeaesisieMble MapaMeTpbl

2.2.1. lIpouecc HanoTHeHHUS

[Ipuctynas k pacueTy mpolecca HamoJIHEHHs, CIeAyeT 3aaaThCs
napaMeTpaMHM  OKpyJXKaroulei  cpeapl  —  JaBJICHUEM p, U
Temrneparypoii T,. B kadyecTBe cTaHIAPTHBIX MOXHO MPUHATH YCIOBUS,
onpexnensembie 'OCT P 52517-2005 [3]:

— Temreparypa okpysxaromeii cpeant 7, = 298 K;
— aBlieHue oKpyxarorei cpensl p, = 100 l]a.
1) TemnepaTypa Bo3yxa Ha BbIXojie U3 komnpeccopa, K

n—1

T =T|&|" . (1)
P,

3nech n, — MoKasaTesb OJUTPOIIbl CKATHs BO3AyXa B KOMIIpeccope.

3HaueHUs MoKazaTeneill n, sl pa3iMYHbIX TUIIOB KOMIIPECCOPOB
npuBeaeHsl B Ta0n. 1. B pabore cienyer ydecTb, 4TO A HaALyBa
cynoBbix JIBC npeuMylIecTBEHHO HWCHOJB3YIOTCS LEHTPOOEIKHbIE
KOMIIPECCOPHI.

Tabruya 1
3HaueHus MoKa3aTesei NOJUTPONkI C:KATUSI BO3AYXa
AJIsi KOMIIpeccopoB pa3jiHdHbIX TUIIOB
Tun kommnpeccopa 1y
LleHTpOOEIKHBIIM 1,80...2,00
PoraTuBHbIi 1,65...1,80
ITopiuHeBoit 1,45...1,60
2) TemnepaTypa Bo3ayxa Ha Bxoae B uuiauHap, K
L, =T, = AL, ()




rae AT, — CHUOKEHUE  TeMmmeparypbl  BO3AyXa B OXJaguTelie
HaaayBouyHoro Bo3ayxa (OHB), K.

[loBbllIeHHas: TeMmepaTypa BO3AyXa Ha BXOJAE B LMJIMHIP MPUBOAUT
K MeHee OJ(QQEeKTHBHOMY CrOpPaHWIO TOIUIMBA BBUAY CHIKEHHS
TUIOTHOCTH BO3/yXa; K OoJie WHTEHCHBHOMY OOpa30BaHHMIO YrapHOTO
rasa BBUAY T[OBBIIIEHWS TEMIIEpaTypbl CropaHus; K poOCTY
TEIUIOHAMPSKEHHOCTH  JleTalleil  LMJIMHAPO-TIOPIIHEBOH  TPYIIIIbI.
OMBITHBIM TyTE€M YCTAQHOBJIEHO, YTO TIPH CHIKCHHMH TEMIepaTyphbl
HaJUTyBOYHOTO Bo3ayxa Ha kaxkaele 10 K sdgextnBHas MolHOCTH
yBenuuuBaetcs Ha 2...4 %.

CHwxkenne Temreparypel Bozayxa B OHB  pexomeHgyercs
BbIOMpaTh MO rpaduKy puc. | B 3aBUCUMOCTH OT 3alaHHOW BEJTMYMHBI
JaBJIEHUs] HaJayBa p, C TaKMM pacueToM, YTO [OCIe OXJIaKAEHUs
BO3yXxa Temmeparypa 7T;,, aomkHa coctaBnats 310...340 K.
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3) TemnepaTypy KOHILIa HAaMOJHEHUS C  YAOBJIETBOPUTEbHOMN
TOYHOCTBIO MOJKHO HAaWTH, BOCTIOJB30BaBIIMCH BhIpakeHneM, K,

]’:1:]—;}’11+AT+7}”7:” (3)
I+,

rone AT — BennuMHA TOJOTpPeBa 3apsAa OT CTeHOK uwiuHApa, K
Pexomenayetcs npunumars AT =5...20 K;

T, — Temmiepatypa ocrtaTouyHbiXx Ta3zoB, K. Pekomenpyercs
npuHumats T, = 8§00 K;

Yr — KOB(I)(I)I/IL[I/IGHT OCTaTOYHBIX Ira30B.

KoadduimeHnT ocTaTouHBIX Ta30B  XapakTepu3yeT KauecTBO
OUMCTKM WWIWHApPAa OT OTpaboTaBmIMX ra3oB. YeM BhIlle 3TOT
k03 HIIMeHT, TeM Gobilie B IWJIMHIPE OCTAETCs MPOAYKTOB CrOpaHUs
W MEHbBIIIe MeCTa JUTsS CBEXKEro BO3AYIIHOTO 3apsijia. B ueThIpeXTakTHBIX
CylmoBBIX am3eniasx 0Oe3 Haamyea v,=0,03...0,06; ¢ HamnyBOM —
v,=0,00...0,04. [ns nBurateneid ¢ HaJTyBOM MEHbILIHE 3HAYEHUS
ko3 dHIIMEeHTa  OCTATOYHBIX  Ta30B  COOTBETCTBYIOT  OOJBIIUM
JIABJICHUSM HAJITyBa py.

4) JlaBmeHre KoHIIa HanojHeHUs, Kla
pasz_Al)Bn’ (4)
rae Aps,, — norepd  JaBiaeHdss  Bozayxa nOpu  Bhoycke,  klla.
Pexomennyetcs npuHuMate Apy, = 0,03 p,.

5) KosdduumeHt HanojaHeHUs AJs YEThIPEXTAKTHBIX Ju3enedl Oe3
yueTa U3MEHEHHsl KoJInuecTBa pabovero Tena BCIeACTBUE 103apaAKU

O = o  LFa “int  __~ (5)

rae &, — F'EOMETPHUYECKas CTCIICHb CXKaTusl.

bonbiive  3HaueHMs  CTEMEHW — CKATUS  XapakTepHbl  JUis
OBICTPOXOAHBIX AM3ENEeH C pa3ldeseHHbIMU KaMepaMM CropaHus U
MalbIM JauamMeTpoM LuiauHApa. [lpy BBICOKHMX JaBlI€HUSX HaALyBa
Lenecoo0pa3Ho MPUHUMATh MEHbLUME 3HAYEHWS! CTENEeHU CHKaTusl 1Uis
CHWKEHMS MEXaHWYeCKOH HampspkeHHOCTH. OAHAaKO CTENeHW CoKaTus
MeHee 11 MpUMEHSIOT PeAKO M3-3a yXYAUICHUS YCJIOBUH IyCKa U3
XOJIOAHOrO COCTOSIHUS U HEYCTOMUMBOM pabOThl HAa MaJlbIX Harpy3Kax.



PekomenayeTcss nmpuHMMaTh  CTemeHb  okatug &, = 13...17.
BeiGpanHoe  3HaueHMe &, JODKHO — obecrieuMBaTh  [OJy4eHHE
abCoJIIOTHOM TemmepaTypsl 3apsaa B koHue ckatus 1. >(750...800) K,
JUTS HaJIeXKHOTO BOCILIAMEHEHHS! BIPICHYTOTO TOIIMBA.

2.2.2. lIpouecc cxxaTus
1) aBneHue KOHIA CoKATHS

pczpa.gzl' (6)
2) TemnepaTypa KoHUa cxkatus, K
T.=T, & (7)

B dopmynax (6) u (7) n; — mokazaTeslb TOJUTPOIBI cxkatus. Ero
BEIMYMHY PEKOMEHITyeTcsl BRIOpaTh Mo rpaduky puc. 2 B 3aBUCUMOCTH
OT TeMIepaTypbl KOHIIA HamoiHeHWs T, U reoMeTpHYecKoil cTereHH
CXKaTHS €, WIK BBIYMCIIUTD, pellias ypaBHEHHE

g
n, =1,4532-5-107 T 1+
€

o

METOJIOM TOCIIEAOBATEIbHBIX IPUOIHKEHUH.

OpUeHTUPOBOYHbIE 3HAYEHUs [OKa3zaTesield, XapaKTepHU3YIOLIHX
Mpolecc cyKaTus, MpUBeeHbI B Ta0. 2.
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TeMREDOmUYPE KOHUA HOaNoAHEHUS, K
Puc. 2. I'paduk 11t BeIOOpa 3HAYCHUS TIOKA3aTesl IOJIUTPOIIBI COKATHS
3HaueHus1 NoKa3aTelieil, XapaKTePH3YIOLIHMX MPOLIECC CHKATHS B cepm“mu: Ziiﬁﬁj
Tun ouzens n P Mlla T., K
bes HannyBa 1,35...1,42 3,0...5,0 800...950
C HanyBOM 1,35...1,37 5,5...16,7 750...1100

2.2.3. IIponecc cropanus
1) KonnuecTBo BO3/yXa, TEOPETHUECKH HEOOXOAMMOE /IJIsl CrOPaHUs

1 Kr Tomauea, KMOJIb/KT,
(L0 (8)
0,21 \12 4 32
riae C — copeprkaHue B TOIUIMBE YTIepoO/a;
H - conepxanue B Torivee BOAOPOAA;
O — coaepkaHue B TOIUIMBE KUCIIOPOJA.




JIna  nu3enbHOrO TOIUIMBA CPEJHEro 3JEMEHTapHOro CcocTaBa
(C=0,87, H=0126, O =0,004), 00bIYHO MPUHUMAEMOrO B pacyeTax,
noJTyyaem:

L, = 0,4946 , xmons/kr. (8a)

2) Beuay HecoBepllieHCTBAa cMeceoOpa3oBaHusi, JUisd oOecreyeHus
MOJIHOTO CropaHus TOIUIMBA KOJMYECTBO BO3/AyXa, MOAABAaeMOro B
UWIMHAD, TPUXOAMTCS YBeIW4MBaTh. JIeHCTBHUTEIbHOE KOIHUYECTBO
BO3/yXa, HEOOXOAMMOe ISl CropaHus | Kr TOTUTUBa, KMOJIB/KT,

L =L,-a. ©)

3nech 0; — ko3hduureHT  W30bITKAa  BO3AyXa TPU  CrOpaHHH.
OpUeHTHPOBOUHBIE  3HAa4YeHUs  KodhdUIMeHTa  JIIs
HOMHMHAJIHOTO peXuMa paboThl jau3enedl MpUBEICHBI B
tabm. 3.

3) MakcumarnbHoOe JaBiieHre ukia, klla,
pP.=p. A, (10)
rie A — crereHb MOBKIIICHUS TaBJICHUS TTPU CTOPAHUU:
A=1,3..2,0;

[lpu BBIGOpE 3HaueHUst A (WK p,) ClEAYeT YUUTHIBATH JAUHAMHUKY
BbIJICJICHUS] TEIUIOThl B Havane cropaHus. Tak, eciu B mepBble
MCHOBEHHUsI TMOCJI€ BOCIUIAMEHEHHUs cropaeT Oosiblie TOMJIMBA, TO 3TO
YBEJIMYMBAET TMOMABOJA TEIUIOTHl B (hase ObICTPOro CropaHusi, 4TO
COMPOBOKAAETCS POCTOM A (U p.).

Tabruya 3

3HavyeHus1 ko3P PULHEHTa N3OBLITKA BO3AYyXa AJIsi HOMHHAJIBbHOIO Pe:KMMAa PadoThI
cepuilHbIX au3eJeil

Tun nquzens 0({
C MI€HOYHBIM cMeceo0pa3oBaHHEM 1,2...1,5
[IpenkamepHsie 1,3...1,6
BuxpekamepHsble 1,5...1,9
C 00beMHO-IIJICHOYHBIM CMeceo0pa3oBaHEeM 1,7...2,0
C 00beMHBIM cMeceobpa3oBaHuEM 1,9...2,2

4) TemnepaTypa KoHLa cropanus, K,

10




—a +ﬂ’a2 +4b. K
7 =—2=X£ i - (11)

: 2b. ’

rae

(/-]
a, =2881-1,22 ———-—"—;
(ocl'—l)+[32

(o -1)
b, =0,0036-0,0011 —————;
(ocl' —l)+Bz

_ 1 1Eq, :
K_Bz(1+v,) { - +(cv +8,32k)(1+yr)Tc+

+yr(1,22+0,0011Tc)~B—"~Tc ;
(ocl'—l)+[30
0,0639
=1+ ;
I+,
+0,0639.E_,_z;
1+Yr &.’b

C'=19,27+0,0025T

o

B. =1

z

3neck O, — HU3LIAsg TeIUIOTa cropaHus TorvBa. OpUEHTHPOBOUHbIE
3HAYEHUS! HU3LIeH TEIUIOThbl CropaHus Al HEKOTOPBIX
TOMJIMB MpPUBEAEHBI B Ta0. 4.

[}

&, — KO3hOUIMEHT UCMOJIb30BaHUS TEIUIOTHl B TOYKE “Z
YUHUTBIBAIOIIWI TOTEPU TEIJIOTHI MPU CrOPaHUM, KOTOpBIE
BbI3BaHbl TEMJIOOOMEHOM MEXIy pabodyuM TelioM M|
CTEHKaMHM KaMepbl CropaHMsi, JUCCOLMALMEd MPOLYKTOB
CropaHusi, yreukamu pabouero tena u T. 1. bosee Beicokue

b

11



3HAUYEHUSI 3TOT0 KO3 (UIIMEHTa COOTBETCTBYIOT IU3EIISIM C
HaJTyBOM.

g, =0,70...0,85;
& — KOO PULMEHT HCTOIB30BAHUS TEIJIOThl B TOYKe “b”,

y‘-II/ITI)IBaEOH.II/Iﬁ HWHTECHCUBHOCTL TMOABOJAA TEIUIOTBHI TIpU
JAOropaHuvM TOIJIMBA B KOHLEC paClIUPECHUA:

g, =0,85...0,90.
Tabnuya 4
3HaveHUs1 HU3IIEN TEeMmI0ThI CropaHus 1Jisi HCKOTOPbIX TONJIUB
Tonmuso Oy, KJIK/KT
JluzenbHoe 42600...42900
MortopHoe 41000...41800
Tspxenoe ra3oTypOouHHOE 39800...41000

2.2.4. Ilpounecc pacmnpeHust
1) Crenens npeABapuUTENHHOTO PaCIIUPEHUS

B. T
=—Z.Z, 12
\ T (12)
2) CrerneHp NOCIEAYIOIEro pacuIMpeHHs
§="2o (13)
p
3) Haenenue koHua pacmmpenus, klla,
P
Py =5 (14)
4) TemnepaTypa KoHLa pacmmpenus, K,
r

B dopmynax (13) u (14) n, — nokaszaTenb NOJUTPOIbLI pACHIUPEHHUS.
Ero BenuuuHy C YyAOBJIETBOPUTENBHOM TOYHOCTBIO MOXKHO HaiiTw,
BOCTOJIb30BABLUUCH MPpaQUKy pUC. 3 WM BBIYUCIIUTD, pellasl ypaBHEHUE

12




n, =1,3813—5~10‘5~TZ(1+

ny—-1

METOJIOM TOCIIeIOBATENLHBIX MPUOTIKEHUH.

)+O, 023

o, —2)

OpHeHTUPOBOUHBIE 3HAuUEHWsS TIOKa3aTelieil, XapaKTeph3yIOIINX
MPOLIECC paclIMpeHus, IPUBEACHBI B Ta0. 5.

Tabruya 5
3HayeHHs1 MoKAa3aTeell, XapaKTepU3YIOLIMX NpoLece paciuipeHHsi B CepPUilHbIX
JU3eNsIX
Tun nuzens ny Pp Mlla Ty, K
MO/, COJT 1,20...1,30 0,25...0,80 900...1000
BOJT 1,15...1,25 0,40...0,80 1000...1200

2.3. Pe3yabTaThl pacueTra IUKJIA

2.3.1. Mexanu4ecKue noTepu
MexaHuueckHii K.11.J. PEKOMEHIYeTCs pacCYUTBIBATH M0 hopmyre

. 21_0,99_«/5'%/2’
Poi

Cm — CPelHSSl  CKOPOCTb  MOPIUHS,  M/C.
MPUHUMATh MO ABUIaTETIO-POTOTHUITY.

N (16)

rae Pexomennyercs

3HaueHUs] MEXaHUYECKOTO K.M.[., XapaKTepHbIe JjIsl HOMUHAJIBHOTO
pexkuma paboThl CyIOBBIX Jau3enei, mpuseaeHbl B Tabj. 6. bombinue
3HaYeHUs B YKA3aHHBIX [MANa30HaX COOTBETCTBYIOT MAM3ENsM C
BBICOKHUM HaITyBOM.

13
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Puc. 3. I'paduk ju1st BbIOOpa 3HAYEHMS OKA3ATEIs! OJIUTPOIbI PACIIMPEHUS

Tabnuya 6
3HavyeHUs1 MEXaHHYeCKOro K.I.A. AJi1 HOMHHAJIbHOI'0 pexumMa paﬁOTbl ausejien
Tun nuzens M
UeTsIpeXTakTHBIE CPeTHEOOOPOTHEIC 0,84...0,92
YeTbIpexTakTHbIE BHICOKOOOOPOTHBIE 0,75...0,85

2.3.2. MnauKkaToOpHbIE MOKA3ATEIH

1) Cpennee unnvkaropHoe aasieHue, klla,

1 1 1
- 1- (17
8)12—1 j nl _1( 821—1 )jl ( )

Jns  npuOnmkeHWs pacdeTHOro UHUKJIA K  JACHCTBUTEIbHOMY
MPOU3BOIAT CKPYIJIEHHME pPacyeTHOW WHAMKATOPHOW AMarpamMbl.

!

pmi =

14

P
-1

o

[x(p—1)+nj‘fl(1—




CpenHee MHIUKATOPHOE JIABJICHUE «CKPYTJIEHHOTO» PacueTHOIO IHKJIA,
klla,

pmi =pmi"§cxp' (18)

rae  &up — KOOPQUUMEHT TONHOTH  MHAMNKATOPHOW — JHarpaMMel.
3HavyeHus kod(hUIMEHTa U1 Pa3UuUHBIX  Ju3elieit
MpUBEJICHBI B Ta0. 7.

Tabnuya 7
3HaveHusi KO3 PULHEHTA MOJTHOThI HHAUKATOPHOI AUarpaMMbl IS Iu3esei
Tun nqusens Eerp
YeThIpeXTaKTHBIEC ¢ HEPa3AECICHHBIMHA KaMEpaMU CTOPAHUS 0,90...0,96
YeThIpeXTaKTHBIE € pa3/IeIEHHBIMU KAMEPAMHU CTOpaHUs 0,92...0,98

2) V nenbHbIA MHAMKATOPHBIN pacXo TOTUINBA, KI/(KBT 1),

b = w . (19)
Lo ’ 7;nt : pm[
3) UnpaukaTtopHbIi K.11.1.
3600
n; = . (20)
bi : QH

I[J'ISI pas3/IM4HbIX  TUIIOB au3eer  3HadeHus HUHAUKATOPHbIX
Moka3aTeJsieii Ha HOMUHaJIbHbIX pexxumMmax pa6OTI:I NpUBEACHLI B Tabm. 8.

Tabruya 8
3HaveHusi HHAUKATOPHbIX nokasarteJjeii AJs CepﬂﬁHle au3esei
Jlusenn Pmi» MIa ni b;, T/(kBt-4)
UeTbIpeXTaKTHbIN 0,65...3,00 0,39...0,54 160...220
2.3.3. pdexTHBHBIE NOKAZATEH
1) Cpennee addexTuBHOE AaBiieHue, klla,
2) Y nenbHblii 3¢ pekTuBHbIN pacxo Tomiuaa, Kr/(kBrt-u),
b.
b, =—. (22)
M

15




3) DddexTUBHBIH K.1.1.

MNe =M "My (23)

Vaenbubiii 3QdexkTuBHBIN pacxoa Tomanea U 3 QeKTUBHbIN K.1.1.
SBJAIOTCS OAHWUMH W3 TJaBHBIX TOKa3zaTelel, XapaKTepH3yIOLIMX
HKOHOMHYHOCTB /in3elisi. IX OpueHTHpOBOYHbIE 3HAUSHHS IPUBEICHBI B
tabum. 9.

Tabruya 9
3HaveHusi 3PP eKTHBHBIX MOKA3aTeNeil 1Sl CEPUITHBIX Au3eJiei
Tun nuzenst b, T/(kBt-4) n:
MaJto060pOTHEIE TI3eTN 168...217 0,40...0,50
CpenHe000pOTHBIE TU3EIH 170...220 0,39...0,50
BricokooOopoTHBIE Tu3eNn 200...270 0,32...0,43

2.3.4. OnpenesieHue pa3MepoB MUJIHHApPA
1) AnameTtp umnuHapa, M

240-P -z
d=3]—————. (24)
n-i-p n-A
3neck  z — KO3 PULMESHT TaKTHOCTH, YUCJIEHHO paBHBII

MPOJOJKUTENILHOCTH  paboyero LKA, BBIPAKEHHOH B
oboporax  KojeH4Yaroro Bajga  (Ayg  JBYXTAaKTHBIX
JBUrateneit z = 1; ans YeTblpeXTakTHbIX — z = 2);
I — YUCIIO UMIIMHIPOB
[Ipu BbIOOpe uMcna UMIMHAPOB CHEAYET MCXOAMTb M3 TOrO, YTO
MOJHOCTbIO JAMHAMMYECKM YPAaBHOBELIEHHbIM MOXKET ObITb pSAAHBIH
JIBUraTeslb, YUCII0 UMIAMHAPOB KOTOPOro YETHOE U HE MEHEE LIECTH.
2) Xoa nopuuHs, M
s=d-A. (25)
[lomy4eHHble pa3zMepbl OKPYIIISIOTCS:
— auametp umnuHapa — 1o 0,01 m;
— xo nopurHs — 10 0,005 m.

* ~
MakcumanbHble 3Ha4eHUs K.[LJ. UMEIT Jydllre oOpaslbl Iu3elnei c
BBICOKUM ra3oTypOMHHBIM HaJayBOM U OOJIbLIMM OTHOLIEHHUEM s/d.
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2.3.5. YTouHeHHne BeJHYHHBI 3P (PeKTHBHOI MOITHOCTH AU3eJIs

[To okpyrJieHHBIM 3HAYEHHUSIM pPa3MepoB IWJIMHAPA YTOUYHSETCS
s¢dexTrBHasA MOIIHOCTB Au3ens Py, KBT

ep °
60-z
o 3
rae V, — pabouwnii 00beM HUITHUHIPA, M :
2
nd
V="
Janee paccuuTbIBaeTCs  OTKJIIOHEHWE  pacdeTHOH AP PeKTHBHOM
MoOLIHOCTH AP, OT 3a1aHHON BETUYMHBI:

S .

P,-P
AP, ==2—<100%. 27)

Pacuer cunraeTcs BBIIOJHEHHBIM MPAaBUIIBHO, €CITH OTKIIOHEHHE He
npeBbItaetT +£5%.

2.4. ITocTpoeHne pacyeTHOH HHAMKATOPHOH AHATPAMMbI

TeopeTnueckyro (pacueTHYI0) MHAUKATOPHYIO IMarpaMMmy CTPOSIT B
KOOpIMHATax p—V, HauuMHas C ONpeAesieHus] KOOPAMHAT XapaKTepHbIX
TOUEK: «a@», «C», «2Z'», «2», «b», «m». [asnenus p,, pe., P DP»
OnpeesoTCs Mo pe3yibTaraM pacyera padouero npoiecca, 1aBieHue
B MPOLIECCe BBIMYCKA p, BBIOUPAETCsl U3 COOTHOIICHHUS P, < P, < P,

Haiitn o0bembl B TOUKaX «a», «c» W «z» IUarpamMMbl MOXKHO
MCIMOJIb3Ysl COOTHOLLEHUS

V.= 4 , (27)
g, —1

V,=V.+V,. (28)

V.=V.-p. (29)

[locne ompeneneHust KOOpAMHAT XapaKTEPHBIX TOUEK PAacHeTHOrO
UMKIa Ha JUarpaMMe TpPOBOJSTCS  JIMHMM, COOTBETCTBYIOLHME
npolLieccaM HaroJHeHHs, CBOOOIHOTO TOPESHUsI U BBIITYCKa.

JIns moCTpoeHUs MOJMUTPOIIBI CKATHS «AC» CIEIYyeT TOJIb30BaThCs
ypaBHEHHEM

17



n

V
P=Dr. 7| > (30)

%
a JUIS OCTPOEHHMS TTOJMTPOIIBI PACIIMPEHHS «zb» — ypaBHEHUEM
Ak
P=Dy 7 . (1)

3nmech p — JaBleHWE, COOTBETCTBYIOIIEE 00beMy V.

Jns yuera ocoOeHHOCTel MpOTEKaHWs NSHCTBUTEIBHOTO LMKJA B
MMOCTPOCHHOW PacHeTHOW Juarpamme MPOU3BOIAT CKPYTJIGHHE YTIIOB B
paioHe TOUEK «C», «Z M, «Z», «b» 1 «r».

18
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IIPUJIOKEHHE 1.
CBEJIEHHMSI O CEPUMHBIX JU3EJISIX

I11.1. Wirtsila

Tabnuya I11.1

JKCIIyaTAMOHHO-TEXHHYeCKHe noka3aTean anseseii Wiirtsili 16

Yucno nunaapos (Konduryparms)

5, 6, 7 (panHbIit)

JlnameTp nuanHIpa, MM 160

XoJ NOpLIHS, MM 250

Pabounii o6beM nuAMHApA, J 5,0

Y nenbHbIN pacxon Toruma, r/(kBT 1) 188...200
YacToTa BpALIEHNS, MUH | 1000 1200
L{unuHapoBas MOITHOCTb, KBT 95 110
CpenHsisi CKOPOCTb MOPIIHS, M/C 8,3 10,0
Cpennee 3¢ dexTrBHOE naBnenue, klla 2270 2190

Tabnuya I11.2

JKCIIYaTALIMOHHO-TEXHHUYeCcKHe noka3aTean auseneii Wiirtsili 20

UYncno munmaapoB (Konduryparms)

4,5, 6, 8,9 (psanHbrit)

JuameTp muimHapa, MM 200
XoJ MOpIIHS, MM 280
Crenenb C)KaTUg 15,0
Pabouuii 00beM LUIMHAPA, J 8,8
JasneHue HanayBa, klla 300
Y aenbHbll pacxos Tonmea, r/(kBT-u) 191...196

YacToTa BpaLIeHHs, MHH ' 720 | 750 | 900 | 1000
{unuHapoBas MOIHOCTb, KBT 130 135 170 180
Cpennee 3¢ dexTrBHOE nasnenue, Klla 2460 | 2460 | 2580 | 2460
CpenHsisi CKOPOCTb MOPIIHSI, M/C 6,7 7,0 8,4 9.3

JaBnenue cxxarus, Mlla 15,0 | 15,0 | 16,7 | 16,7
MaxkcumanbHOe naBjieHue ukia, Mlla 18,0 | 18,0 | 19,0 | 19,0

*

B TMPWJIOXKEHNUU TIPUBEACHBI CBEACHUA O CYOOBBIX YETBIPEXTAKTHBIX
AU3CTIAX, BBIIMYCKAE€MbIX BEAYLIUMU AU3CICCTPOUTEIIbHBIMU MNPEANPUATUAMU.
Bcee NpE€ACTaBJICHHbIE ABUIaTeId TPOHKOBLIE, C I‘a30Typ61/IHHI>IM HaaayBOM U

OXJIAXKACHUEM HAAAYBOYHOro BO34YyXa,

TOILIMBA.

20
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Tabnuya I11.3

IKCILUTYATALNOHHO-TeXHHYECKHEe MoKa3aTenn auseneii Wiirtsild 26A

Yucno nununapoB (Konduryparms)

12,

6, 8, 9 (psnHsIi);
16, 18 (V-006pa3Hblii)

JuameTp HMIMHIpaA, MM 260
XoJ NOpIIHS, MM 320
CTeneHb CKaTHUs 15,8
Pabounii 06beM nuIMHIpA, J 17,0
MaxkcumainbHoe naBieHue ukia, MIla 19,0
Y nenbHbIN pacxon TomnuBa, r/(kBT 1) 187...191

YacToTa BpalleHNs, MHH | 900 | 900 | 1000 | 1000
LunuHapoBas MOIHOCTb, KBT 310 | 295 | 325 | 310
Cpennee >¢dexTuBHOe napnenue, klla 2430 | 2310 | 2300 | 2190
CpenHsisi CKOPOCTh MOPIITHS, M/C 9,6 9,6 10,7 | 10,7
JaBnenue HannyBa, klla 360 | 385 | 340 | 365

Tabruya I11.4

IKCITYaTALMOHHO-TeXHHYeCKHe NMoKa3aTean quseneii Wirtsild 26

Yucno nunuaapoB (Konduryparms)

6,8,

9 (psAaHBIN);

12, 16 (V-06pa3Hblii)

JuameTp IMINHIpa, MM 260

XoJ NOpIHs, MM 320

Pabounii 06beM nUIMHIpA, J 17,0

Y nenbHbIN pacxon ToruBa, r/(kBT-9) 185...190
YacToTa BpalleHUs, MUH 900 1000
[lunueapoBas MOINHOCTB, KBT 325 340
CpenHsisi CKOPOCTh MOPIIHS, M/C 9,6 10,7
Cpennee >¢¢pextuBHOE naBienue, klla 2550 2400

Tabnuya I11.5

JKCNJIyaTauMOHHO-TEXHHYEeCKH e noKa3zaTesan au3eneit Wirtsild 31

Yucno nununapoB (Kondurypaims)

8,10, 12, 14, 16 (V-o0pa3Hblii)

JuameTp UMAMHIpA, MM 310

X0/ NOpIHS, MM 430

Pabounii 06beM LUAMHIPA, J 32,5

YacToTa BpALCHNs, MUH 720 750

LunuHapoBas MOLIHOCTb, KBT 590 610

CpenHsisi CKOPOCTb MOPILIHSI, M/C 10,32 10,75
Cpennee >¢dexkTuBHOe napnenue, klla 3030 3010
VY penbHbIl pacxon TomuBa, r/(kBt-u) 170...175
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Tabnuya I11.6

ausedeii Wirtsild 32 (moa. 1998 r.)

Yucno nunaapos (Konduryparms)

6, 8, 9 (panHbIN);

12, 16, 18 (V-06pa3Hblit)

JlnameTp nuanHIpa, MM 320

XoJ NOpLIHS, MM 400

Crenenb cKaTus 16,0
Pabounii o0beM nuAMHApA, J 32,2

YacToTa BpALICHHS, MUH | 720 750
L{unuHapoBas MOIHOCTb, KBT 450 460
CpenHsisi CKOPOCTb MOPIIHS, M/C 9,6 10,0
JlaBnenue HanyBa, klla 265 270
Cpennee 3¢ dexTrBHOE nasnenue, klla 2330 2290
JlaBnenue koHua cxxatusi, Mlla 16,0
MaxkcumManbHoe naBieHue cropanus, Mlla 19,0

Y nenbHbIN pacxon Toruma, r/(kBT 1) 182...184

Tabnuya I11.7

JKCILUTYATALIMOHHO-TeXHUYECKHEe MoKa3aTean auseneit Wirtsild 32 (moa. 2016 1.)

Yucno nunuaapos (Konduryparms)

6,7, 8, 9 (panHslit);
12, 16, 18 (V-06pa3Hbliit)

JnameTp nuauHIpa, MM 320

XoJ NOpIIHS, MM 400

Pabouwnii o0bpeM mummmHIpa, 1 32,2

YacToTa BpalleHNs, MHH ' 720 750
[{unrHapoBas MOIIHOCTh, KBT 560 580
CpenHsisi CKOPOCTh MOPIIHS, M/C 9,6 10,0
Cpennee ¢ dexktuBHOE naBnenue, klla 2900 2880
Y nenwHbIH pacxos TomuBa, r/(kBT-9) 180...185
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Tabnuya I11.8

JKCIUIYAaTALMOHHO-TeXHUYECKHE NoKa3aTean auseneii Wiirtsilid 38B

Yucno nununapoB (Konduryparms)

6, 8, 9 (panHsbIii);
12, 16, 18 (V-06pa3Hblit)

JuameTp HMIMHIpaA, MM 380
XoJ NOpIIHS, MM 475
YacToTa BpaIIeHNs, MHH | 600
CTeneHb CKaTUs 14,8
Pabounii 06beM nuIMHIpA, J 53,9
IunuHapoBast MOLIHOCTh, KBT 725
Japnenue HannyBa, klla 430
Cpennee >¢dpexkTuBHOe napnenue, klla 2690
CpenHsisi CKOPOCTh MOPIITHS, M/C 9,5
MakcuManbsHoe naBienue cropanus, Mlla 21,0
Y nenbHbIN pacxon TomnuBa, r/(kBt-1) 171...176

Tabruya I11.9

IKCIUTYATALMOHHO-TeXHHYECKHe MoKa3aTean auseneii Wiirtsili 46A

Yucno nunuaapoB (Konduryparms)

6, 8, 9 (panHsbIil);
12, 16, 18 (V-06pa3Hblit)

JuameTp IMINHIpa, MM 460
XoJ NOpIHs, MM 580
Pabounii 06beM nUIMHIpA, J 96,4
[lunueapoBas MOIMHOCTb, KBT 905
Y nenbHbIN pacxon ToruBa, r/(kBT-9) 171...173

YacToTa BpALICHHs, MUH |

450 500 514

Cpennee > ¢dextuBHOE naBienue, klla

25,0 22,5 21,9

CpenHssi CKOpOCTb MOPIIHS, M/C

8,7 9,7 9,9

Tabnuya I111.10

IKCNJIyaTaUMOHHO-TeXHHYEeCKH e nmoKa3aTeau au3eneit Wirtsild 46B

Yucno nununapos (Kondurypanms)

6, 8, 9 (pAnHbIi);

12, 16, 18 (V-006pa3Hblii)

JuameTp UMAMHApA, MM 460

X0/ NOpIIHS, MM 580

Pabounii 06beM LUAMHIPA, JT 96,4
IunuHapoBast MOLIHOCTh, KBT 975

Y penbHbIl pacxon TomvBa, r/(kBt-u) 171...173
YacToTa BpALCHHS, MUH 500 514
Cpennee s¢dexTuBHOe napnenue, klla 2430 2360
CpenHsisi CKOPOCTb MOPILIHS, M/C 9,7 9,9
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Tabruya I11.11
IJKCMIyaTAlMOHHO-TeXHUYecKHe MoKka3aTean auseneii Wirtsilid 46C

Yucno nunaapos (Konduryparms) 12, 16’6’81 g g’;ﬁg;?ﬁbm)
JlnameTp nuanHIpa, MM 460

XoJ NOpLIHS, MM 580

Pabounii 06beM muAMHIpA, J 96,4
L{unuHapoBas MOIHOCTb, KBT 1050

Y nenbHbIN pacxos Tormea, r/(kBT 1) 171...174
YacToTa BpALICHHS, MUH | 500 514
Cpennee 3¢ dexTrBHOE nanenue, klla 2610 2540
CpenHsisi CKOPOCTb MOPIIHS, M/C 9,7 9,9

Tabruya I11.12
IKCITYaTALIMOHHO-TeXHHYECKHEe MoKa3aTesn ausenaeii Wiirtsili 46F

6,7, 8, 9 (paaHbIii);

Yucno nunuaapos (Konduryparms) 12.14.16 (8)_ ofpas ;Hﬁ)
JlnameTp nunuHIpa, MM 460

XoJ NOpIIHS, MM 580

Pabouwnii o6beM UIMHApA, J 96,4
L{unuHapoBas MOITHOCTb, KBT 1200

Y nenbHbIN pacxon Toruma, r/(kBT 1) 171...174
YacToTa BpALIEHNS, MUH | 600

Cpennee > dexktuBHOE naBnenue, klla 2490

CpenHsisi CKOPOCTh MOPIIHS, M/C 11,6

I11.2. MAN Diesel & Turbo

Tabnuya I11.13
IKCNJIyaTauMOHHO-TeXHUYeCKHe noka3zartenu qusenaeit MAN 16/24

Yucno nunraapos (Konduryparms) 5,6,7,8,9 (paaHblii)
JameTp LMIMHIApa, MM 160

X0 NOpLIHS, MM 240

Crenenp C)KaTUA 16,2

Pabouwnii 06beM LUIAMHIPA, J 4,8

Y aenbHbI pacxos Tomnma, r/(kBT 1) 190...195

YacToTa BpALICHHs, MHH ' 1000 | 1000 | 1200 | 1200
[{unuHapoBasg MOLHOCTb, KBT 90 95 100 110
CpenHsisi CKOPOCTb MOPIIHS, M/C 8,0 8,0 9.6 9,6
Cpennee 3¢ dexTrBHOE nasnenue, Klla 2240 | 2360 | 2070 | 2280
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Tabnuya 111.14

JKCIUTyaTALIMOHHO-TeXHHYecKHe Moka3aTenn auseaeiit MAN 21/31

Yucno nunuaapoB (Konduryparms)

5,6,7, 8,9 (paaHsblii)

JuameTp UMAMHIPA, MM 210
XoJ NOpIIHS, MM 310
CTeneHb CKaTHUsS 16,5
MaxkcumainbHoe naBieHue ukna, MIla 21,0
Pabounii 06beM nuIuHIpA, J 10,7
YacToTa BpaLIeHNs, MHH | 900 900 1000 | 1000
LunuHapoBas MOIHOCTb, KBT 200 220 200 220
CpelHsisi CKOpOCTb MOPIIHS, M/C 9,3 93 10,3 10,3
Cpennee >¢dpexkTuBHOe napnenue, klla 2490 | 2730 | 2240 | 2460

Tabnuya I111.15

IJKCIITyaTAIMOHHO-TeXHUYeCcKHe MoKa3aTean auseneit MAN 27/38

Yncno nummuaapoB (Kordurypamms)

5, 6,7, 8,9 (pamHbIii)

JvameTp IMINHApA, MM 270

XoJ nopuHs, MM 380

CTeleHs CKaTHs 15,9
MaxkcumanbHoe gaBiaeHne 1ukia, Mlla 20,0

Pabounit 00pemM nunmHapa, 21,8

VY nenbHEIN pacxon TorumBa, I/(kBT 1) 182...186

YacToTa BpalIeHNs, MUH 720 | 720 | 750 | 750
{unuHapoBas MOIIHOCTb, KBT 330 350 330 350
CpenHsisi CKOPOCTb MOPIIHS, M/C 9,1 9,1 9,5 9,5
Cpennee >¢dexTuBHOe nasnenue, klla 2530 | 2680 | 2430 | 2570

Tabnuya I11.16

IKCIUTYaTALLMOHHO-TeXHHYecKHe NMoKa3aTenn quseiaeiit MAN 32/40

Yucno nununapos (Kondurypanus)

6,7, 8, 9 (paaHblii);
12, 14, 16, 18 (V-00pa3Hblii)

JuameTp UMAMHApPA, MM 320

X0/ NOpIHS, MM 400

CTeneHb CKaTH 15,2

Pabounii 06beM LUAMHIPA, JT 32,17
LunuHapoBas MOLIHOCTb, KBT 500

YacToTa BpALCHNsA, MUH 720 750
CpenHsisi CKOPOCTb MOPILIHSI, M/C 9,6 10,0
Cpennee >¢dexkTuBHOe napnenue, klla 2590 2490
MaxkcumainbHoe naBieHue ukna, MIla 19

VY penbHbIl pacxon TomuBa, r/(kBt-u) 182...189
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I11.3. Au3zean Hyundai HIMSEN

Tabnuya I11.17
JKCIIyaTAlHOHHO-TeXHNYecKue noka3artean auseneii HIMSEN H25/33

Uwncno mmmHapos (Kouduryparmst) 6,7, 8, 9 (psnHbIiT)
JuameTp nmiMHapa, MM 250

XoJ NopIHs, MM 330

Crenenb CKaTUA 17,0

Pabouwmii o0bpeM HIpA, 1T 16,2

YacToTa BpalleHNs, MHH | 720 | 750 | 900 | 1000
[{unuHapoBas MOIMHOCTH, KBT 240 | 250 | 300 | 300
Cpennee > dextnBHOE naBnenue, klla 2470 | 2470 | 2470 | 2220
CpenHss CKOPOCTh MOPIIHS, M/C 7,9 8,3 9,9 11,0

Tabruya I11.18
JKcnJyaTauMoHHO-TeXHUYecKkre nokazarenan nuzenaeit HIMSEN H25/33V

UYwncno mmmanpoB (Kouduryparmst) 12, 14, 16, 18, 20 (V-00pa3HsIit)
JuameTp nunmHapa, MM 250

XoJ NOpIIHS, MM 330

Crenenb CKaTUA 17,0

Paboumii o0bpeM HIpA, JT 16,2
[{unrHapoBas MOIMHOCTH, KBT 340

YacToTa BpalICHHs, MUH | 900 1000
CpenHsisi CKOPOCTb MOPUIHS, M/C 9,9 11,0
Cpennee 3¢ dexTrBHOE nasnenue, Klla 2800 2520

Y nenbHbll pacxos Tonmea, r/(kBT-u) 183

Tabnuya I11.19
IKCmIyaTalMOHHO-TeXHHYecKHe nokasatean auseneit HIMSEN H32/40

6,7, 8,9 (panHblii);

Hueno uununnpos (Kongurypauus) 12, 14, 16, 18, 20 (V-06pasblii)

JlmaMeTp LMIMHAPA, MM 320

Xoa NopLIHs, MM 400

CreneHb CKaTUA 15,0
Pabouwnii 00peM IIMHIpA, T 32,2
[{unrHapoBas MOIMHOCTb, KBT 500

YacToTa BpalleHHs, MHH ' 720 750
CpenHsisi CKOPOCTh MOPIIHS, M/C 9,6 10,0
Cpennee >t dhexktuBHOE naBienue, klla 2590 2490
VY nenwHbIM pacxo] TomuBa, r/(KBT 1) 178...181
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I11.4. {n3ean Niigata

Tabnuya 111.20

IJKCIITyaTAIMOHHO-TeXHUYeCcKHe MoKa3aTen ausedeii cepun Niigata 22HLX

Yucno nunuaapoB (Korduryparms)

6, 8 (psAHbI);
12, 16, 18 (V-06pa3Hblit)

JuameTp HMIMHIpaA, MM 220
XoJ NOpIIHS, MM 300
Pabounii 06beM nuIuHIpA, J 11,4
Cpennee >¢dexkTuBHOe napnenue, klla 2440
MaxkcumainbHoe naBieHue ukina, MIla 20,0
YacToTa BpaIlleHNs, MHH | 900 1000
LunuHapoBas MOIHOCTb, KBT 209 232
CpenHsisi CKOPOCTh MOPIIHS, M/C 9,0 10,0

Tabnuya 111.21

IKCMJIyaTAUMOHHO-TEXHUYECKH e MoKa3aTesun au3eneii cepuu Niigata 28HLX

Yncno nunmuaapoB (Korduryparms)

6, 8 (psAHEI);
12, 16, 18 (V-o0pa3Hbrit)

Juametp muiivHapa, MM 280

Xog nopuHs, MM 400
Pabounit 00bpeM numHapa, 1 24,63
Cpennee > dextnBHOE narienue, klla 2440
MakcumanbHoe naBiaeHue ukia, Mlla 20,0
YacToTa BpaLeHHs, MUH 720 750
LunuHapoBas MOIIHOCTb, KBT 360 375
CpenHsisi CKOPOCTb MOPILIHS, M/C 9,6 10,0

Tabnuya 111.22

IKCIUIYaTALMOHHO-TeXHUYECKHEe MoKa3aTesu Auseneii cepuu Niigata 32CLX

Yucno nununapos (Kondurypanms)

6, 8 (paaHsbIil);
12, 16, 18 (V-06pa3Hblii)

JuameTp UMAMHApPA, MM 320
X0/ NOpIHS, MM 420
Pabounii 06beM LUAMHIPA, J1 33,76
Cpennee >¢dexkTuBHOe napnenue, klla 2180
YacToTa BpALICHHs, MUH ' 600
LunuHapoBas MOLIHOCTb, KBT 367,75
CpenHsisi CKOPOCTb MOPILIHSI, M/C 8,4
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Tabruya I11.23

JKCMIyaTAlMOHHO-TeXHUYeCKHe MoKa3aTen auseneii cepun Niigata V34HLX

Yucno nunuaapos (Konduryparms)

12, 16, 18 (V-06pa3Hblit)

JlnameTp nuanHIpa, MM 340
XoJ NOpLIHS, MM 500
Pabounii o6beM nuAMHApA, J 45,4
Cpennee 3¢ dexTrBHOE nanenue, klla 2450
MaxkcumanbHOe naBjieHne ukia, Mlla 19,6
YacToTa BpALICHNS, MUH | 600
[{unuHapoBast MOUIHOCTh, KBT 555
CpenHsisi CKOPOCTb MOPIIHS, M/C 10,0

I11.5. Bergen Engines AS (Rolls-Royce)

Tabauya I11.24

IKCMJIYyaTAUMOHHO-TEXHUYECKH e MoKa3aTesin au3eneii cepuu Bergen C25:33

UYncno munmaapoB (Kouduryparms)

6, 8, 9 (panHbIiT)

JuameTp nunmHapa, MM 250

XoJ NOpIHS, MM 330

Paboumii o0bpeM HIpA, JT 16,2

YacToTa BpalICHHs, MUH | 900 1000
Cpennree >(hdexTnBHOE naBneHune, k[la 2640 2470
[{unrHapoBasg MOIMHOCTH, KBT 320 333

CpenHsisi CKOPOCTb MOPIIHS, M/C 10,0 11,0
Y nenbHbll pacxos Tonmea, r/(kBT-u) 182...185

Tabnuya I11.25

IKCIIIyaTALMOHHO-TeXHHYeCKHe NMoKa3aTeau auseneii cepuu Bergen B32:40

Yucno munuaapos (Konduryparms)

6, 8, 9 (psanHsbIit);
12, 16 (V-00pa3Hblii)

JlmaMeTp LMIMHAPA, MM 320
X0 NOpIIHS, MM 400
Pabouwnii 00peM IMHIpA, J 32,2
YacToTa BpalleHHs, MHH ' 750
[{unrHapoBas MOIMHOCTb, KBT 500
Cpennee 3¢ ¢exTrBHOE nasnenue, Klla 2490
CpenHsis CKOPOCTb MOPIIHS, M/C 10,0
VY nenwHbI pacxoy ToruBa, r/(KBT 1) 184
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Tabnuya 111.26
IKCIUIYaTALMOHHO-TeXHUYECKHE MoKa3aTesn Au3eneii cepuu Bergen B33:45

Yucno nunuaapoB (Konduryparms) 6,7, 8, 9 (paaHbIii)
JuameTp IMIMHIpaA, MM 330

XoJ NOpIIHS, MM 450
Pabounii 06beM nuIuHIpA, J 38,5
YacToTa BpaLIeHNs, MHH | 750
LunuHapoBas MOIHOCTb, KBT 600
Cpennee >¢dpexkTuBHOe napnenue, klla 2500
CpelHsisi CKOpOCTb MOPIIHS, M/C 11,25

Y nenbHbIN pacxon TomnuBa, r/(kBt-u) 175

I11.6. n3enn Caterpillar Marine

Tabnuya 111.27
IKCMJIYyaTAUMOHHO-TeXHHYEeCKH e noka3aTean quseneit MaK M 32 C

Yucio munmmaapos (Kondwuryparwis) 6, 8, 9 (paHBIT)
Juametp nunuHapa, MM 320

Xog nopuHs, MM 480

Pabounit 00bpeM numHapa, 1 38,7

YacToTa BpalIeHNs, MUH | 600

CpenHsisi CKOPOCTh TTOPIIHS, M/C 9,6
LunuHapoBast MOIIHOCTE, KBT 480 500
Cpennee r¢dexkTuBHOe napnenue, klla 2490 2590
MakcumanbHoe naBieHue nukna, MIla 19,0 19,8
JaBneHue HannyBa, klla 380

Y penbHbIl pacxon TommBa, r/(kBt-u) 177...179

Tabnuya 111.28
JKCIIyaTALMOHHO-TeXHHYecKHe noka3aTenn auseneit MaK VM 32 C

Yucno munaapos (Kouduryparms) 12, 16 (V-00pa3Hslii)
JuameTp uuinHapa, MM 320

XoJ nopLHsi, MM 460

Pabounii 00beM muuHIpA, J 37,0
MakcumanbHoe naBieHue nukina, Mlla 20,0

Y nenwpHbIN pacxon ToruBa, r/(kBT 1) 178...179
Cpennee > ¢dextuBHOE naBienue, klla 2160

YacToTa BpaLIeHUs, MUH 720 | 720 | 750 | 750
[{unueapoBas MOIMHOCTH, KBT 480 480 500 500
JaBnenne HanmyBa, klla 325% | 330** | 340* | 350**
CpenHsisi CKOPOCTh MOPIIHS, M/C 11,0 11,5 11,0 11,5

* 12-nunuHApPOBBIe nu3enw; ** 16-IuITUHAPOBLIE II3EIH.
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IJKCMITyaTAlMOHHO-TeXHINYecKue noka3aTean auseneit MaK M 43 C

Tabruya I11.29

Yucno nunaapos (Konduryparms)

6,7, 8, 9 (panHsbIii);
12, 16 (V-00pa3Hslii)

JlnameTp nuanHIpa, MM 430
XoJ NOpLIHS, MM 610
Pabounii 06beM muAMHIpA, J 88,6
JlaBnenue HanayBa, klla 400
MaxkcumanbHOe naBjieHne ukia, MIla 21,0
Y nenbHbIN pacxos Tormea, r/(kBT 1) 175...178

YacToTa BpALICHHS, MUH | 500 | 500 | 514 | 514
L{unuHapoBas MOIHOCTb, KBT 900* | 1000 | 900* | 1000
Cpennee 3¢ dexTrBHOE nanenue, klla 2440 | 2710 | 2370 | 2640
CpenHsisi CKOPOCTh MOPIIHS, M/C 10,2 | 10,5 | 10,2 | 10,5

* Tonbko V-o0pa3Hble Tu3enu
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IHPUJIOXKXEHMUE 2.

IMPUMEP BBIITIOJITHEHUSI PACUETA"

Hexodueie JaHHeIe K MERRGSOMY pacyemy Osusamens

ek rnenan mownocs, sB £ i= 1800
A1 APAULEHMA, OB MPH! n =750
OTIOWeTHe K03 NOPLITA K IHAMETPY UHAMITAPL: s =13
Maenenve Hanayea. klla: . = 360
1. Pacdem npoyecca HanonHesus
l'lapamcrpm ORPYAGHHIEH G
TeMnepaTypa OKPYRaIcINGH cpea, K: T, =248

r

Aarnenve oxpywmows i cpeaet, klla: P = 100

TTORELAIE TG I AT bl GHEL T B LSOO EACHO RO COTHE M= 1.9
[n,‘.—l}
N ”A
FN -
TemnepaTypa BoinyXa noche komnpeccopa, K: To=Tyl— =347
Mo
CHHseHHE TeMnepaTypel Bozayxa 8 OHB. K AT, =220
Temueparypa B0y xa Ha BXOJE B uriany, K i = T — Q¥ = 327
TEEl MumHE 101 T RA SAR O CIEHOK anmrapa. ] ar =17
Temneparypa oetaTovnns rvses |, K: T, = 800
KumpuuwenT ocramounmy rasos: ¥, =044
- l_'Tim +AT + Tr"Tr)
l'emnepaTypa KOTUL Hanoanenus, K; Ty = =348
I+,

MoTepu narmena mosayxa npu anyere, wla: Ap, = 103.0, = LK

\ SR E . - . —_ —_ = 344
Jlasngcrue wonna nancineans kMa: P =P~ Ay, =Y
| eomMeTPHYECKAA CTENEND SKATHA, €= 153

£ 7, 1
[ o it |
KoabHUHERT HATIOTHEHWA: P, = — = 119641
Ea— e Ty 1+,

*
B NPWIOXKEHUU TNPUBEACH MNPUMEP BBIMOJIHEHUA TEMJIOBOro0 pacyeTra

CYIOBOTO  [JBUraresis  BHYTPEHHEro
maTeMaTudeckoM nakete PTC Mathcad 14.

CropaHus, BBINOJIHEHHBI i B
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2. Pacvem npoyecca cxamus

Hauansioe npubnmkeHde 6 Bl HHbL IOKAMTENA [OTHTPOIIE] CHATHA
x:= 138

Peumm 9ucienHo ypaBHeHMe 118 HAXOHUIEHHA BEIHIHHBL NOKAZATENA MOIHTPONE CHATHA D
Given

X

2 =%
x=14532-510 "T | 1+—

a

Iokasatens NOMTUTPOIE CHRATHA: ny = Find(x) = 1.386
Jl’
Hasnenne konua casarna, klla: Pe = Pg€p = 15309
) ny=1
Temneparypa konua cawarua, K: T.=T1,¢€, =998

3. Pacyem noyecca czopaHus

KapawTepuoTrrka TOmIMBa:

Conepikanne 8 | kr rorumsa yraepona, K = 0.86
Conepixanne 8 1 Kr TOMIMBEa BOAOPOAA. KT H =013
Copepranye B 1 K TOIIMBA KHCAOPO/IA, K 0:=0.01

Konuuecrso BOBJIY XA, TEOPETHYECKH HeobdXoaMMOoe s CropaHms I ke ronnuea, kmoas/os

i =
Lot ——-(‘— G ﬂ] ~ 04945
27 D21\ 12 4 32
Kospuument mabemea Bo3IVNA OPH CIOPAHKNA: a'y=19

JeHCTBHTENBHOC KOMHYECTBO BO3AYXA, HEOOXOAHMOE 114 cropanus | Kr TOMIusa, KMOms/Kr:

Ly=L,a'y =09396

Crenens NOBRILEHWA JARIEHWS TPH CrOPAHMKH: A=12

Marcumanesoe qaeneHme uuxna, klla:

{“’Pf +m

Temnepatypa konua cropanms, K: Tz= b
Huswas rennora cropanus amsensHoro tommsa, sludwe: QH = 42700
Kospuument nenonbiosadHs Tennore B rouke 2" Ez = 0.83

Kostpuument uenonsiopanua tennots 8 toake "b": £y, = 0.88



KO'}{II(I’HI[“CH’I'H K }'paBHCHHIﬂ pasi i pac‘le'la MaKCHMa.I'I'hHQﬁ 'I'CM”CP&'I}'})N LMK

1.0633

0.0639 £ 0.0639
— =10597 G,=1+ =
L

[}

€, = (1927 +0.0025-7,) = 21 764

2
L e (4 8320)(1 4 7)) T = 65145

b —rs
'd:"(l +Tr') Lr:
(1224 00011-7,.) o,
4+, 1.22 + D : - -
28.81 - 1.22 (a‘; _ l) 28.2497
ﬂz::—. = .__‘_I——_z—._
2 (@;-1)+8,
(@i -1)
b, = 0.0036 - 0.0011-—— =0.0031
< (e =1)+23,
( 2146,k
MakcumaneHas Temneparypa umkia, K: T = ;DT Gl A Ty
18 2:h
i
4. Pacuem npoyecca pacwupeHus
8. T,
Crenens IPeBAPHTENLHOND PACIIHPEHMS p= ,\“ T‘. = L.6BE3
£
£
4]
g,=—=006

CreneHb NOCISIYIOWEN0 PACIIMPEHHA

Hanansnoe npubiamaeHne [uis BEnHHHE TOKAATENN TOIWTPOIE PACHTHPEHHS
A= 125
Petnm 4MCIEHHD YPABHEHME [T HAXOHUIZHHA BEIHIMHEL TOKAATEN NOIHTPONE
PACHIMPCHAS:
Giver

= 4
c= 13813 -5-10 5-15,-[1 =

] +0.023-(a') -2}

TMokasarTent NOIHTPOTEL PACIIHPEHHS | ny = Find{x) = 1.276
.,
Jarnenue konua pacuimpenna. klla: Pp = a 1104
52

Temnepatypa KoHUA pacuHpern, K. Ty = Ta
fa—
52



5. Peaynbmambi pacyema yukna u onpedenexue paiMepos yunuHdpa

Pacuernoe cpeanee unaMkaTopHoe nasnenme, klla:

Fe A 1
P =——{A(p=1) Co ) R T I
Es- 1 ny—1 ny—1
—1 1
" T [ 1
”f = ﬂ';_
Ep
Kos(MUMEHT NOMHOTS! HHAMKATOPHOM AMArPAMMbI: Eﬂ.p =097
Cpenree HHIHKATOPHOE AaslieHne "ckpyriieHHoro" unkna, klla: pr: = p'i-€ cxp = 2381
(hKHIACMOE THAHCHHME MEXAHHUCCKOTO K.01 Ty = 0.92
(4329-B.p,)
VienbHbIH WHAMKATOPHBIR pacxos ToruiHea, krfkBrea: = —————— = 0.19
Lo Tint Pmi
3600
H S M= —— =0.445
HAMKATOPHBIH K.11.71 0,
Cpeanee aiperrupnoe nasnenne, klla: Pme = Ppi T = 2375
Y nensaelil aekTHRHBIH pacxoZ TomHea, kr/kBTed: b, = s 0.206
M
IpderrmBni k. Nty = 0409
Yueno uaiHipos: i=6
Koadupmument taxrnocta: zi=2
3
Jluamerp waiHBApa i X0 HOpWHI, M d = - =0.271
Ay s
go=desd = 03517
x {(al 100)
[lony=ensie pasMepsl ORPYTIIEM 4= :&H(I—{E‘;ﬂ———' =027
o (5-100
i TOHAGE 100 e
- 100
f2
-
Pabouwii obbem usnunapa, v Vo= ; £=002
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VrouneHHOe 3HaueHue ek THEHOH MomHoCTH, KBT:

P

p”w-x-Vs-ﬂ

ap b= T = 1784

OTKNOHEHHE PACHETHOH BeTHIHHEE! 3(HPEKTHEHON MOMHOCTH OT 3aJAHHOTO 3HATSHAA, J0:

(Pc’.p i .e]

e

AP

e 100 = -09

result = if (| APPl < 5."pacter BHINONHEH PABIIBHO

tgﬁ\:z P'ﬂ

result = "pacuer BRIOIHEH NPAEHILHO™

6. Pacuem o6beM08 @ xapakmepHbix MoYKax yukna

[Momisiit 06beM muaHmIpa, MY

O0pem kamepsl cimaTia, M

L

Ofsem B Touke 2", M3

7. TexHuyeckas xapakmepucmuka deuzamens

Juamerp uHaMuapa, M

XOf NopmHg, M

Uncno uMnuHApOR

Mapxa mo [OCT

Iiperrusnas mouwmocts, kBT
Cpennee apdiextuanoe faenenne, klla
PaBounit 0dbem wwimnapa, s
Pacxon ronamsa yaenbHbid, risBrey

Pacxon TonmHea 9acoeoi, ki

Ve
V.
d =027
5 =035
i—6
P, = 1784
Pe = 2375
V, =002
b, =0.206
B=P,b,=

+ PACYCT BRINOIHCH HCHp&BHJIbHO-]

=2 -~ 00214
£y 1
V.\'
- - 0.0014
£, 1
L= p V. =00024
368
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JlnHaMU4YeCcKUid pacyeT ABUraTed .......
OnpeneneHue PasMEPOB MAXOBHKA .......c.eerueeruermeerueenseenteenteatesseenseensens

bubnuorpaduueckuii crimcox

14

BBEJAEHUE

JluHaMU4YeCcKnid pacyeT OBUIaTessl BHINIOJHIETCA C LEJIbIO ONMpeNeeHUs
TaHTeHLHMAaJIbHON CUITBI, NeiCTBYOIIEH HA KPUBOLIMI KOJEHYATOroO Bana. JTa
cHJja, IeHCTBYS Ha IUiede, paBHOM paaiycy KpMBOIINMA 00ecTieunBaeT KPyTs-
LIMIi MOMEHT, CO3/aBaeMblii ABUratesneM. JIMHAMUYeCKUI pacdeT BbINOJHS-
€TCs MocJie ¥ Ha OCHOBAHMM pacueTa pabouero npouecca U mocTpoeHHs UHAN-
KaTOpHOH auarpammsl. B xoze pacueTa onpeaenstoTcsl KHHEMaTH4eCKHe rnapa-
METpPbl KPUBOILUIMITHO-IIATYHHOIO MEXaHU3Ma, OLIEHUBAETCS Macca OCHOBHBIX
MOJBWKHBIX JI€TaJeil U CUJIbI, NEHCTBYIOIINE HA TIOPILEHb.

Ins obecrieueHust 3aJaHHON PaBHOMEPHOCTH BpalleHHsS KOJIEHYATOTro
BaJla CIIy’)KHUT MaxOBUK. Pe3ynbTaTel OTWHAMUYECKOrO pacyeTa I03BOJISIOT
ONPENENIUThE OCHOBHBIE pa3Mepbl MaXOBHKA.



JAUHAMMNYECKHUU PACYET JIBUI'ATEJIA

Llens pacuera: onpeaeneHre KUHEMAaTUIECKNAX U TUHAMUYECKUX XapaKTepH-
ctuk KIIIM, onpenenenune pasMepoB MaXxoBHKa.
Hcxonnble naHHbIe: pe3ysbTaThl pacdyera padodero rnporecca.

Pacder BenmeTcs 00b9HO BereTcst ¢ maroM A@ =5 ... 15 °m.k.B. B kaue-
CTBE HayaJla 0TcYeTa yIjaoB MOBOPOTA KPUBOIINMA (; MPUHUMAETCS MOJIOKEHHE
B BMT Ha takTe Brycka. Pacuet yj00HO BecTH B TaONMuHOM (opme.
OcHoBHbIE reoMeTpHYecKUEe XapaKTePUCTHKH

2
Pabouwmii o6bpeM muHIpa V;, = s
Vs
-1
O6bem nuuHIpa npu nosoxxeHuu nopwHs B HMT V, =V, - ¢

O0BeM muIMHIpa TPU MaKCUMAITLHOU TeMIiepatype mukna V, = p - V.

OO6bem kamepsl cxatus V, =

s
Panuyc kpusommna r = -

OTHolleHUe paauyca KpUBOIIMMA K JUIMHe matyHa A, = 0.24 ...0.26
OcHoOBHbIEe KHHEMAaTHYeCKHEe MapaMeTpbl

BespasmepHoe mepemMelnieHre NopiuHA (OTHECEHHOE K paauycy KpHBO-

mumna 7)
si=(1—=cose;)+0.25-1,-(1—cos(2-¢,))
ITepememieHne mopiHA, M
S;=7r-[(1=cose;) + 025 A, (1 —cos(2-¢;))]
Texkywmuii 06beM LUIMHApPA
Vi:VC'[1+0,5'Si'(€—1)]

VrnoBas CKOPOCTh KOJIEHYATOro Bajna w = 2 - 7 - . [Ipu BelpaxkeHuu n B
mun"! hopmyna npuobpeTaer Bun w = %.

CxopocTb NOpIIHS, M/C

1
vi=w T (sin(pi +E-Am - sin(2 - gol-))
VcKopeHue nopinHs, M/c?
a; = w? 1 (cos@; + Ay - cos(2 - ¢;))
[lo naHHBIM TaOJIUIIBI CTPOATCS rpaUKH.
Tabnma — OCHOBHBIE KHHEMATHUECKUE MapaMeTPhI

VYronmoso- | be3pasmep- [Nepemerme- O0beM - CxopocTh Yckopenne
poTa KpUBO- | HOE MepeMe- | HUE MOPIIHA JMHApA HOPLIHS HOPLIHS
mymna IeH1E
HOPIIHS
° LK.B. - M M’ m/c M/c?
0
5
720
4

3ajaeTcs 3HaYEHUE OKPYKHOM CKOPOCTH MaxoBuKa. UTOObI MaxOBUK He
pazopBau CUITbl HHEPLHH, Oy CTUMbIE 3HAUEHHS OKPYKHOM CKOPOCTH Maxo-
BUKOB OTPaHHYEHbI:

JUTSL 9YTYHHBIX - v < 70 m/c ;

IUIS CTANTBHBIX - v < 100 M/c.

JlnameTp MaxoBUKa PEKOMEH/IyeTCs IPHHAMATh BO3MOXKHO OOJBIINM, HO
TakK, 4YTOObI OH HE YBEJUUYMBAJ rabapUTHON LIMPHUHbBI IBUTATEISL.

HuameTp MaxoBUKa, M

Um
Dy=2-—
M 1)

Tpebyemas Macca MaXxoOBHKa, KT

2
MaxTq - (n '4D )
T2+ Dy - 8, - M2

TeopeTuueckuii MaXOBUK MPOEKTHUPYETCS TaKuM 00pa3oM, YTO BCSA €ro
Macca cocpenoToveHa Ha oboze. B nelicTButensHOCTH 0001 COEMHEH CO CTY-
nuIell MacCUBHOM TepeMbIuKoit (B Heil BO3SMOXHBI OTBEPCTHS ISl yMEHBIIIe-
HUS MAcChl) WITH CTIMIaM¥ (B COBPEMEHHBIX IBUTATENSIX He MpuMenstoTes). OT-
HOIIIEHVE TIOTHON MacChl MaxoBHKa K Macce 00oma 3amaetcst K03 puumeHToM
YBEITMYEHNST MacChl, KOTOPBIM peKOMEHIyeTCsl BRIOMpATh W3 IHanasoHa Av=
1.3... 1.75.

Torna nmosnHas Macca MaxoBuka OyaeT

Mun = Am - My

[1py mpoekTHpOBaHWM MAXOBHMKA €CTh OIPAHWYEHMSI HA €ro auamerp (u
CBSI3aHHYIO C HUM OKPY>KHYIO CKOPOCTb), HO NMPAaKTUYECKH HET OrpaHuueHUH
Ha ero IHpHHY, M03TOMY OTHOLIEHHE LIMPHHBI 0001a K €ro BICOTE BBIOMPAIOT
n3 auanasoHa Ap=1.8 ... 2.2

Torna BeicoTa MaxoBuKa onpeaeisiercs mno Gopmyie

My,
Api =T Dy - pu

rac pM — IINIOTHOCTb MaTepI/IaJ'[a MaXxOBHKa, O] ceporo qyryHa pM =
7100 ... 7300 ﬁ

ITony4eHHb1i pe3ynbTaT OKPYIUIAETCS A0 AECATKOB MUJIIMMETPOB.

npuna maxoBuka OyzneT by, = Apy * hy

Pacuer 3aBepiuaeTcs npoBEepKOH COOTBETCTBUSI MAKCUMAaJIbHOW CKOPOCTH
Ha 000/1¢ MaXOBUKa

MM:

hM=

UMmax
I[OHyCKaeMBIM 3HAYCHUSM.
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CYM-.\-EEIPHOE H cpciHec TAaHICHITHAIBHOE YCILTHE

e
e |

lanrenyuansioe younue, Mlla

_,
L

30 43 60 73 %0 103 120
Yroa moBopoTa KpUBOmMMIA, © ILEE.

PucyHok — OrpeiesieHue CpeiHero TaHTeHIMATBHOTO YCHITHS

OTKJIOHEHHE MAaKCUMAaJIbHOTO TAaHIC€HUUAJIBbHOI'O YCWIIUA OT CPEAHETO
0Tq; = Tqs — Tqmean

MakcumanbHOE OTKJIOHEHUE TAHIC€HUUAJIBbHOI'O OTKJIOHEHUS OT CPpEAHEr0

max(6Tq) )

MaxTq = max (lmin((STq)l

Onpenenenne pa3MepoB MaX0OBHKa

JuarpaMma CyMMapHbIX KacaTellbHbIX YCWJIMH IOKa3bIBaeT, YTO Kaca-
TeJIbHAs CUIA, a CIIEA0BATENbHO U BPALIAIOIIUI MOMEHT, NEPUOIUYECKU U3ME-
HAIOTCS [0 BEJIMYMHE U HAINPABJIEHUIO, BCIEACTBUE YErO YIJIOBAass CKOPOCThb
BpaLIEHNs KOJIEHYATOTO Bajla B T€YEHME OJHOrO 000pOTa HE OCTaeTCs MOCTO-
SIHHOW. PaBHOMEPHOCTH BpallleHUs XapaKTepU3yeTCsl OTHOLIEHHEM PA3HOCTH
MeKIy HauOOJbIIMM 1 HAVMMEHBIINM 3HaYeHUSIMU YTJIOBOM CKOPOCTH Bpalie-
HUS Bajla K CpeIHE ee BeIuyuHe

Wmax — Wmin
bo=—
mean

CreneHb HEpaBHOMEPHOCTH YTJIOBOM CKOPOCTH Ul ABUrateneii, padora-
IOLIVX Ha rpeGHOM BUHT, 3a1aeTcsl B Auana3oHe 0,=0.010...0.025.

12

a) BespassepHoe NepeMeNIeHHE IOPITHA

-
in
T

=3
L]
T

=]

360 '

i
200 400 600

Yron NoEopoTa KPHEOMNIIA, © ILEE.

o) O0peM HHITHHIpPA, T

T 3350' T

300

200 400 600 200

Yromn nopopoTa KPUEOIIANA, © [1LEE.

B) CROpPOCTD MTOPIIHA

-10

—20
/]

200 400 600
Vron moeopoTa KPHEOMUIA, © ILEE.

r) YexopeHHe DOPIIHA

200 400 600

Vron nmoEopoTa KpHEOMUIA, © TLEE.

Pucynox — Kunemarudeckue napamMeTpsl IBUraTesnst



PacyeT 1 nocTpoeHHe HHAMKATOPHOIH AMATPAMMBI

VroJ1, COOTBETCTBYIOLINIT MaKCHMAITLHOM TEMIIEpaType
p
=180 - ( n 2)
¢ e—1

HaBJ'[eHI/Ie B I_II/IJ'[I/IHI[pe paCCLII/ITBIBaeTCSI 11 COOTBeTCTByIOH.[I/IX yl"J'IOB I10-
HOpOTa KpI/IBOI.HI/IHa. HpI/I 3TOM CJ'IeI[yeT yLII/ITBIBaTB, qTO IJId I{eTI;IpeXTaKTHO]"O
JBUraTeIs

- Ha TAKTE HAIIOJIHEHUA JaBJICHUE lTpI/IHI/IMaeTCSI ITOCTOIHHBIM
Pi = Pk

- Ha TaKTE CKaTusa

o Pc
P 15055 (- D
rae s;— 0e3pasmMepHoe MepeMenieHre MOPIIHs Ui COOTBETCTBYIOLIETO
yTJia IOBOPOTa KPUBOLINIIA,
- Ha TaKTe pacIIMpeHust
Ha y4acTke oT 360 °m.K.B 10 yria ¢, NaBjeHHe MPUHUMAETCS MOCTOSH-
HbIM Y PaBHBIM p;,
Ha yJacTke oT ¢, 10 540 °I.K.B JaBlIeHUE PacCUUThIBaeTCs 0 Gopmyrie
L Py p"? .
b= 1+05-5;-(e— 1)’
- Ha TaKTe BBIMyCKA JaBJIeHUE MPUHUMAETCS MOCTOSHHBIM P; = Pp.
Pacder Takke yno0HO BecTH B TaOIUIHOM (hopme.
Tabnuua — JlapieHue B UWJIMHAPE

Vron noBopoTa KpUBOLINIA O0bEM LMIHHADA JlaBeHue B IUIMHApPE
° JLK.B. v MIla
0
5
720

[1o nanHBIM TabAMLIBI CTPOATCA pa3BepHyTast (apryMeHT — yroJ IOBOPOTa
KPMBOILNMA () U CBEpHYTast (apryMeHT — 00beM LMINHIpa V) MHAMKATOPHbIE
JIUarpaMmBbl.

Ouenka Macchbl OCHOBHBIX AeTaJeil u cuibl AeiicTByomue B KIIM

Macca nopiuHs npubIMKeHHO onpeaesseTcs U3 COOTHOLIGHUS

m - D?
Mp = kun - Pn 'T'kﬂn "D,
rae kyp = 0.38...0.45 — ko3 puimeHT 3an0NHeHNS METaJIIOM 00beMa
nopwns, a kg = 0.9 ... 1.5 — ko3 PUmMenT, NpeacTaBIAIommi o600 OTHO-
LIEHNE AJMHBI TIOPIIHS K €r0 TUaMeTpy;
P — IWIOTHOCTH MaTepUana IOPLIHs, Ui 9yryHa pp=6800...7300 kr/m>, a
IS ATIOMMHHUEBBIX CILTABOB P =2650...2800 kr/m>.

B MHOTOLUWJIMHAPOBOM [ABHUIATEJIE KOJIEHYaThIi Baj BOCIIPUHUMAET U
nepenaer CYMMapHLIﬁ prTHH.[I/Iﬁ MOMEHT OT TaHr€HIHaJIbHbIX CHJI BCEX LU~
JIMHOPOB. I[J'[S[ TIOCTPOCHUA AarpaMMbl CyMMApHbIX TaHT€HIUAJIbHBIX yCI/IJ'[I/Iﬁ
Ts AvuarpamMMa OAHOIo HWJIMHApa p336I/]BaCTC$[ Ha 4YMCJIO y4aCTKOB, COOTBET-
CTBYIOLIIEE YNUCITY UWJIMHAPOB ABUTATENIA WJIN YTy 3aKJIIMHKW KPUBOILIHWIIOB KO-
JIEHYaToro Bana. 3arem NpOBOAUTCA anreﬁpaﬂqecxoe CYMMHMPOBAHWUE OpAUHAT,
PaBHOOTCTOALIMX OT Havyajia KaXXA0ro yyacTtka, T.€. CYMMUPYIOTCS BCE NIEPBLIE
OpAWHATLI, 3aTEM BCE€ BTOPLIC, JaJI€€ TPETbU U T. 1.

TaHrcHIHATBHAA CHIA OTHOIO IITHHAPA
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Yron noeopoTa KpHEOMMIIA, © MMEE.

Pucynok — Crioco6 onpezeneHus CyMMapHOTo TaHTeHIMAIbHOTO YCHITHS
(cHavana CyMMHpYIOTCS. BCE OP/IMHATBI, [I0KA3aHHbIE 3aKPALLEHHBIMU KPYKKAMH, 3aTE€M
He3aKpalleHHbIMU KBaJpaTaMu 1 T.1.)

PesynbraTel ynoOHO cBeCTH B TabIHILy
Tabnuna — K onpeaesieHno CyMMapHOTO TAHTEHIMAILHOTO YCUIIHS

YroJ MOBOpOTa KPUBOLIMIA CyMMapHO€ TaHreHIMaIbHOE yeunue, Tx
° ILK.B. MIla
0
5
720/ i

3aBeplaeTcs pacyeT oNpeneeHeM CPEAHEro TaHreHUUANbHOTO yeunus. Jist
3TOr0 HEOOXOIMMO OTPEAEHTH MIIOIA b, 3aKIFOUSHHYIO0 MEKIY KpUBOH Tx U
ochlo abcucc (CM. PUCYHOK), M pa3ieNiuTh €€ Ha IIMPUHY MHTepBaia Mo OCcH
abcuucce
T (Z"15,) A
qX_mean — 720/,:
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CHTEL Jef{CTB}ﬁOMHE Ha IMOPIICHB, BBIPAXCHHLBIC B CAHHHIIAX TaBICHHA
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Macca maTyHa My HpI/IﬁJII/I)KeHHO MOJKET OBbITh OLICHEHA IO JBUTaTet0-

MPOTOTHUITY.
Tabnuua — Macca 1 0COOEHHOCTH KOHCTPYKLMH LIaTYHOB HEKOTOPBIX
JBUTATENEH
Mapka muzenst Macca nra- OCOoOEHHOCTH KOHCTPYKLIN
TyHa, KT

I'60,I'70 190 HipxHss roJIoBKa ¢ OThEMHOM KPBIIKON U YETHIPbMSI IIATyHHBIMU
OonTamMu. Briaapinm noAMIMImHAKa HIDKHEN TOJIOBKH Y u3eneit
MEPBBIX BBHIITYCKOB — CTallbHBIC, 3aIUThie 6a00uTOM B83, y Gonee
MO3HKX Au3eseil — U3 cTajie-allOMUHUEBON JIEHTHL. BTyka Bepx-
Heli TOJIOBKH U3 OPOH3BI

6J1P 30/50 112 HuwkHsist roJloBKka 0TheMHas, U3 JABYX MOJIOBHH, 0€3 BKJIAJIbILIEH, C
3aJIMBKO# paboueii moBepxHocTH 6a66uToM B83. BTynka BepxHeii
TOJIOBKH OpOH30Bast

18]1 72 Kpslka HWKHEH TOJI0OBKHM BKJIaJIbIIIA HE UIMEET, 3aauTa 6ab0ruToM
B83. BepxHuii BKIaabII cTaTbHOM, 3amuT 6a06nToM 583

6UCIIH) 18/22 19,5 HwkHSIS TOJIOBKA C OTBEMHOM KPBIIIKOM M IBYMS IATyHHBIMH 00JI-
Tamu. BKIagpInm U3 cTajie-amoMUHAEBO TEHTHI

3]16 5,62 HuskHsist roJIOBKA ¢ KOCBIM pa3beMOM. BKIIaIbIIK CTANBHBIE, 3aJTH-
TBIE CBUHIIOBUCTOM OpOH30i1. BTyJIKH BepXHeii roJOBKH GPOH30BbIC

64 12/14 4,32 Bxnaaplmy mo JIIMIMHUKA HUYKHEH TONOBKH CTANIBHBIC, 3aJTUTHIC
CBHHIIOBHCTOI OpoH30i1. BTynka BepxHeii roqoBku OpoH30Bast

449 10,5/13 32 HuxHsist ronoBka ¢ KOChIM pa3beMoM. BKiapiiu cTajabHble, 3a1u-
ThI€ CBHHIIOBUCTOI OpoH30ii. BTynka BepxHeil rojoBku OpoH30Bas

6(8)HD/148Y 125 Huskusist rosioBka oTbeMHast U3 JBYX M0JIOBUH 0€3 BKJIabILIEH, C

6 ()HDOI48AY 116 3aIMBKOI1 paboueli nosepxHocty 6ad0urom b83. Bryska BepxHeii
rOJIOBKM OpOH30Bast

SHD/I48A-2Y 116 HuskHsis roJoBKa IIaTyHA UMEET CTajIbHBIC BKJIAJIBILIM, 3aJIMThIC aH-
TU(QPUKIMOHHBIM CIUIaBOM. BTyka BepXHeii roJI0BKY OpOH30Bast

SHD/136Y 61 CTaibHbIe BKJIAABIIIY HUKHEN rOJIOBKH 3a11Thl 6a00uTOM 583

SHO/I36AY 61 CraibHble BK/IabILIM HUKHEH TOJIOBKHU 3aJUThl aHTU(PUKLIMOH-
HBIM CILIaBOM

6C275J1 (ITH) 75 HukHsis roJloBKa OTheMHasl, U3 JABYX MOJIOBHH, 0€3 BKJIAJIbIIICH, C
3aIMBKOI1 paboueii nosepxHocty 6abourom b83. Bryika BepxHeii
roJIOBKM OpOH30Bast

6J1160-ITHC 12,5 CTanbHpIe BKJIAABIIH HAXKHEHM FOJIOBKU 3aJIUThl CBUHLIOBUCTOM

OpoH30ii. BTysika BepXHeil FOJIOBKH CTalbHas, 3a71MTas CBUHIIOBH-
cToit OpoH30it

Macca MOpHIHA U MOCTYNATEIBHO I[BI/DKyHleI“/'IC}I YacTH lIaTyHa
Ms= Mn+ 0.25 My
IlocTosiHHas JABUTaTCIIA

CI/IJ’[a I/IHep].[I/II/I, BI)Ipa)KeHHaH B €AMHULaX I/IBMepeHI/Iﬂ JaBJICHUSA
. cos(2 - ¢;)
pji = —4;- (Cos pit—F—

CyMMapHas cuna
Ps; = pi + i — Do,
rae po = 100 klla — atMocdepHoe naBieHwHe.
Pacuer cun, meficTByIOIMX Ha MOPLIEHBb TaKXe yTOOHO MPEACTABUTH B
BHJIE TaOJULIBI.
Tabauua — Cunel, JeHCTBYIOIINE HA TIOPIIEHb

VYrou noBopota kpu- | Cuiia gaBjieHus ra3oB Cuita MHeEpUUU CyMmMapHas cuia,
BOILIMIA JICHCTBYIOIIAsA HA
MOPIICHB
° ILK.B. Mlla Mlla Mlla
0
5
720

1o JaHHBIM TabIKIBI CTPOUTCA AMarpaMMa CHJl, IeHCTBYIOIIMX Ha IOp-
IICHB.
CyMMmapHas cujia, AeHCTBYIOIIAs Ha MOPLIEHb, MO3BOJISET OMPENEIUTh
TAHI'CHIMAJIBHOC YCUIINE HA KPUBOUIUIIC:
sin(g; + asin(d,, - sing;))

Tq; = ps, -
% =P cos(asin(d,, - sing;))

Pesynbrathl pacuera Takke ymZOOHO MpPEINCTaBUTH B BUIE TAOIUIBI, IO
TAHHBIM KOTOPOM CJIeMyeT MOCTPOUTh TpaduK TaHTCHIUAIBLHOW CHJIBI OJTHOTO
HUIAHIIPA.

Tabanua — TaHreHUMaIbHAs CUJla OIHOTO LIMJIMHApPA

YroJ moBopoTa KpUBOLIMIIA TaHreHuMaibHask CHJIa OJIHOIO LIMJIMHPA
° ILK.B. MIla
0
5
720
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BBEAEHUE

OC00eHHOCTBI0 METOANYECKNX YKa3aHUH SBIAETCS peann3anus Ha Tpak-
THKE aKTUBHOTO MeTona 00yueHus — urpoBoro npoektuposanus CIIBC, npemy-
CMaTpHBAIOLIET0 00beIMHEHHE CTYIEHTOB B TPYMIbI JJIs1 BHIPAOOTKH KOJJIEK-
THUBHOTO PECIIECHUA TPW BBINMOTHEHUN KOMIUIEKCHOTO 3a1aHUA. I[aHBI TIOAICHCHUS
0 BBRIOOPY MCXOMHBIX TAaHHBIX U pacdeTa padouero mpomecca Ha IBM, kom-
MOHOBKE JBUTATENs, pacieTaM Ha MPOYHOCTh, a TAKXKe yKa3saHHs Mo pa3padoTke
aJITOpUTMa IMarHOCTUPOBAHUS M OLIEHKE SKOHOMUUYECKOH S(PPEeKTUBHOCTH pa3-
pabdoTaHHOW KOHCTPYKLIMH.

MeTtonuueckre yka3zaHUs MpeIHa3HaueHbl IS CTYICHTOB MeXaHUYeCKOn
CMeLMaTbHOCTH OYHOTO O0YYEHHUS U MOTYT OBITh MCIIOJIb30BaHbI MPH BITIOJIHE-
HUW KYPCOBBIX W OUIIJIOMHBIX TIPOEKTOB, a TaKXKE CTYACHUYCCKUX HAydYHO-
HCCICO0BATCIIbCKUX pa60T TP U3YUYCHUUW OTUCHUTIITAHBI «CYZ[OBBIE JABUTrareiin
BHYTPEHHETO CTOPaHUA».

ITpu MoAroTOBKE PYKOMHMCH MCMONB30BaHbl MaTepuaibsl I.A. CaMbIkiHA U
I1.U. baxana, a Takxke perpecCuoHHbIe MoelNu, nonyyeHHble B.A. ILInnuHbiM.



1. OBIIIME ITOJIOKEHU A

CoBpemMeHHbIe TpeOOBAaHWS K MOBBIIIEHNIO KaU4eCTBA MOATOTOBKH CTIEIa-
JVICTOB BBI3BAIM HEOOXOIMMOCTb BHEIAPEHHS B YUeOHBIH Tpolecc aKTHBHBIX
METOJOB 00y4YeHHs, B YaCTHOCTU MI'POBOTO MPOEKTHpoBaHMs. Takoi BUI 00y-
YeHUs] OpTaHU3yeTCs B paMKax KypcoBoro npoektipoBanus CIBC (cneumnasns-
HocTh 18.04.03), mepecTpoiika KOTOPOro ¢ y4eTOM TEHIEHLUUHU KOMILJIEKCHOTO
BBITIOJTHEHNS MTPOEKTOB HE BBI30BET JOMOJHUTEIBHBIX TPYIHOCTENH B OpraHu3a-
UK y4eOHOro npouecca U He TpeOyeT N3MEeHEHHs Y4eOHOTO TIaHa.

HrpoBoe mpoekTUpOBAHME BBIMONHAETCS CTyAeHTaMH IV kypca anekTpo-
MeXaHH4eCKoro (pakyabTeTa B YCTAHOBJIEHHbIE YUeOHBIM TJIAHOM CPOKHU M T10-
3BOJISIET OOBEOVHNTH CTYNEHTOB B MPOLECCE KOMIUIEKCHOTO MPOEKTUPOBAHMS
IUTSl KOJUTEKTUBHOM BBIPAOOTKM peIIeHus], a TakkKe CIOCOOCTBYET MONyUEHHIO
HEeOoOXOANMBIX HaBBIKOB B3aMMOIEHCTBHUS C TOBAPUINAMHM O paboTe, YCHICHUIO
MepCOHATbHOI OTBETCTBEHHOCTH Ka)KIOT0 32 BBITMOIHIEMYIO YacTh KOJUIEKTHB-
Horo Tpyna. Takoii Bux o0y4eHUs] MPUHOCUT 3HAYNTEIbHYIO TIOJIb3Y B MPAKTH-
YEeCKOM OCBOECHMH CTYIEHTAaMH METOIOB pacueTa W TeXHWKH MPOEKTUPOBAHUS
nsurarens. [IpuMeHeHNe CUCTEeMBbI CTUMYJIMPOBAaHHS CMOCOOCTBYET Pa3BUTHIO
JyXa COpPEBHOBaHMS MpPU pa3pabOTKe CyNOBBIX NBUraresieil yMEpeHHOH CIOX-
HOCTH, TIPOOYKAaeT K TBOPYECTBY C IIETbIO N3MEHEHNS! KOMITIOHOBKH M KOHCT-
PYKIIUH IPOEKTHUPYEMOTO IBUTATEIS TIO CPABHEHMIO C MPOTOTHIIOM.

[NpenBapuTenbHas OLEHKA O)KUIAEMOTO TEXHUKO-3KOHOMUUYECKOTO 3P dek-
Ta OT BBITIOJIHEHHBIX Pa3padOTOK, B3aMMHOE PELieH3UPOBaHNE MPOEKTOB U yva-
CTHE CTYICHTOB B TYONMYHON 3aIuTe JaeT OOBEKTUBHYH) WH(POPMALIUIO IS
o01meil OLeHKN KypcoBOTO TIPOEKTa U ONpeneeH!s] MecTa MPOEKTHOM TPyMITbl
(TIT") B copeBHOBaHNHM 3a JOCPOYHOE 3aBEpLIEHNE MPOEKTUPOBAHUS C HAMITyd-
LIMMU TTOKA3aTeNIMHU.

2. HEJIb U 3ATAYU UT'POBOT'O ITPOEKTUPOBAHMUSA

Lenbto MpoeKkTUpOBaHUS SABISETCS 3aKperyieHue U yriyoiaeHne 3HaHui 1o
TeopHuH, KOHCTPYKUMHU U 3kcrumyaTaunn CIABC, a Takke moilydeHue npakThye-
CKAX HAaBBIKOB IO OIIEHKE SKOHOMUYECKOW I(PPEKTUBHOCTH W3JAEIHI HOBOW
TEXHHKHU.

CTyneHTBI BBIOJHSIOT IPYMIIOBOE 3aJaHue MO pa3paboTke KOHCTPYKTOP-
CKO#l JOKYMEHTalUU Ha 3Talle 3CKU3HOIO MPOEKTa, CaMOCTOSTEJIBHO PEILaroT



KOMIUIEKCHYIO 33/1auy CO3JaHUsl MepCHEeKTHBHOTO CyJOBOTO ABHTATENd C yde-
TOM TpGGOBaHI/Iﬁ 10 DKOHOMHUYHOCTH U TEXHOJIOTUYHOCTH.

Jns mocTrXKeHHs! OCTaBJIEHHON LETN CTYAEHTBI P MUIPOBOM MPOEKTH-
POBaHNM BBITIOJHAIOT B ayANTOPUU CIIEYOLINE 3a1adH:

Ha OCHOBE CYIIECTBYIOIIEH METOIMKH BHIOMPAIOT M 000CHOBBIBAIOT Mapa-
MeTpbl pabouero mpoiecca ¥ KOHCTPYKLIHMIO TN3eIIsl, YIOBJIETBOPSIOIINE 3a/1aH-
HBIM TEXHUYECKMM TpeOOBAaHUSIM; COCTABISIOT TEXHUUECKYIO XapaKTepUCTUKY
JIBUTATEJIS;

OCHOBBIBASACh Ha KOMIIOHOBOYHBIX W KOHCTPYKTUBHBIX PEINCHUAX cepnﬁ—
HBIX JBHIaTesiel, BBIMOJHAIOT ICKU3HYIO MPOopaboTKy OOIIMX BUAOB M OCHOB-
HBIX Y3JI0B;

AHAJTM3UPYIOT BO3MOXKHBIE HEUCTIPABHOCTH M COCTABJIAIOT aJITOPUTM Ouar-
HOCTHPOBAHMSA CHCTEM ABMIATeNsl; YCTAHABIMBAIOT MEPUOANYHOCTh U 00BEM
TEXHUYECKOTO 00CITyKMBaHWs IBUTraTEIS;

OLIEHWBAIOT JKOHOMHWYECKHH 3(PQPeKT 10 YKPYMHEHHBIM TEXHHUKO-
OKOHOMHUYCCKUM ITOKaA3aTCIIsSIM;

rocjie O3HAaKOMJIEHHS M aHajii3a KOHCTPYKTOPCKOW JOKYMEHTAllWH, BbI-
MOJHEHHOW npyroii mpoektHo rpynmnoii (I1IN), cocTaBnsroT peneHs3uro Ha Npo-
€KT I10 YCTAHOBJIEHHOM CXEME;

COCTaBJISIFOT TE3UCHI OKJaga, OTpa)xarollie colepkaHhue OCHOBHBIX 3Ta-
TOB W Pe3yNbTaThl MPOEKTHPOBAHNUS, U 3AILUILAIOT MPOEKT B CPOKH, YCTAHOB-
JIeHHBIE TPa(UKOM.

PykoBoauTeN MU UTPOBOTO MPOEKTHPOBAHUS Ha3HadaeTcs Mperoja.are-
11, OTBETCTBEHHbIe MO Kadenpe 3a kypcoBoe npoektuposanne CIBC. Ouu
BBITIONHSAIOT POJIb TIABHOTO WH)KEHEpa MpoekTa. PykoBoxnTenn obecneunBaroT
OpPraHM30BaHHOE BBITIOJITHECHUE 3adad TIPOCKTUPOBAHUA TI0 YCTaHOBJIICHHBIM
npaBUjaM B y4eOHBIX ayAuTOpHsX. [TpoMexyTouHbIE TaIbl KypCOBOTO MPOEK-
TUPOBAHHS CTYAEHTBI BBITOJIHSIOT BHE ayIUTOPUH, CAMOCTOSTENbHO. XOH HX
BBITIOJTHCHUS B COOTBETCTBUH C Fpa(I)I/IKOM PYKOBOOMTEIH TPOBEPAIOT BO BPEMSA
KoHCynbTaunil. KOHTpoITb 32 XOZOM MIPOBOTO MPOEKTHPOBAHUS OCYILECTBIISIET
apOuTpaxkHass KOMHCCHA, Ha3HaueHHas 3aBedylollM kadeapoil. Ha kaxmom
OTare KOMUCCHA TMOOMPAET YUYACTHUKOB 3a MPOABJICHHYIO WHHUIIMATWUBY, WHTE-
pecHoe pelleHHe, J0CPOUHOE BBIIIOJIHEHNE dTama, yMeIyt0 opraHu3aLuo pado-
Tol [1I, odopmneHre KOHCTPYKTOPCKONW NOKYMEHTALMU B MOJHOM COOTBETCT-
Brn ¢ [OCTamu u ECKJI, a Taxke mTpadyeT TeX, KTo padoTaeT HEOPTaHU30-
BaHHO, JOMyCKaeT TMpodeccHoHaTbHbIe OMMOKN WM M0 HEBHUMATEILHOCTH,
HeOpexHO 0hOPMIISET YEPTEKHN UITH TEKCTOBYIO YacThb MPOEKTA.



[Moommpenns m B3bICKaHUS OICHUBAIOT 0ajlaMU B COOTBETCTBHHU C yCTa-
HOBJICHHO# CHCTeMOIl CTUMYITHpoBaHus. B Oanmax omeHUBaeTCs Takke KauecT-
BO pELIEH3MU, aKTUBHOCTh M apryMEHTAlUs MpU 3alluTe MPOoeKTa, yyacThue B
ONMOHUPOBAHUH MPOEKTOB, BHIMOTHEHHBIX ApyTrumu [T

3. COAEP)KAHUE U OBBEM ITPOEKTA

3.1. Kaxnmas T1I" BeIOWpaeT caMOCTOATENILHO 3adaHMe TI0 JBWTATENI0 Ha
urposoe npoekrtuposanue (ITpunoxenne 1). Takum 00pa3oM, KaxIblif CTyIeHT
I1I" umeeT U1 pacyeToB OJMHAKOBYHO MOIIHOCTb JBUTATElNs, HO CBOE 3HaUEHHE
YacTOTHI BpAIIeHNs, 1 0(OPMIIIET pa3ieibl pacieTHO-TIOSCHUTEBHOI 3aTUCKH
Mo TpeIBAPUTENILHOI OLIEHKE MapaMeTpoB M pacdyeTy pabouero mpouecca Ha
CBOI1 BApUAHT IBUTaTeNs U CBOIO rpa)iuecKyro 4acTb.

3.2. PacueTHo-TIOsICHUTENbHAS 3amncka, o0bemom 75...80 c. pyKOTMCHOTO
WJIN MalIMHOTIUCHOTO TEKCTa, 0()OPMIIIETCS B COOTBETCTBUU C TPEOOBAHMSIMHU
[9] 1 comepkuT cnemyronye pa3aensl:

® Mpe/iBapUTEIbHAS OLIEHKAa OCHOBHBIX MMAapaMeTPOB YETHIPEXTAKTHOTO ITH-
3ens (4eTsipe BapraHTa Ha ofHy [11);

® TeXHUUECKas XapaKTepuCTHKa IBUTATENS;

e pacuet pabodero nporuecca mo ['puHeBeKoMy-Ma3uHTy ¢ TIOCTpOEHNEM
WHIUKATOPHON AuarpamMmbl B koopauHarax p—V u p—o [1, 2] must onru-

MaJlbHOTO BapuaHTa, BeiOpanHoro 117

e 000CHOBaHME KOHCTPYKIIMW JBHTATENS (KOMIIOHOBKY OOIIETo BUAA WIIN
y351a B ¢00pe), HOBBIX KOHCTPYKTUBHBIX M KOMITOHOBOUHBIX PEIIeHHI;

® pacueThl Ha MPOYHOCTH Y3JIOB U JIeTaIell IBUTATEIIS:

1-it ctynenT (pykoBoaurens I117): pacueT aHKepHBIX CBsi3eli (Min nerajeit
KpeIjieHUs 0CTOBA);

2- CTyHeHT: pacueT KOJEHYATOTO Bajia W TPOBEpKa MOIIIUITHUKOB Ha
yIenbHbIE TaBIEHHS;

3-i1 CTyIeHT: pacueT KPbIIIKN U BTYJIKH [MIHHAPA;

4-if CTyIeHT: pacdueT MOPIITHSA, TIOPITHEBOTO MaJIblla W MOPIITHEBBIX KOJIETI,
miaTyHa;

® OTpe/iesieHNe OCHOBHBIX MAapaMeTPOB CUCTEMEI:

1-i1 cTyneHT: cucTemMa TOTLTMBOTIONAY M,

2-i1 CTyIeHT: cucTeMa HaJlyBa;

3-if CTyeHT: CUCTeMa OXJIaXKICHHUS,

4-ii CTYIeHT: cUCTeMa CMa3bIBaHWUS,;



e pasJielt Mo TEXHUYECKOH IKCTUTyaTalliil U ANAarHOCTUKE JABUTATEIS:

® aHAJIN3 BO3MOXKHBIX HEUCIIPABHOCTEH CBOEH CUCTEMBI;

e pa3paboTka aJropuT™Ma IMarHOCTUPOBAHNS CBOCH CHCTEMBI;

e HeoOXomMMasi TIepHOIMYHOCTh OOCITY/KUBAHUSI M CONEp)KaHNWe TeXHUUe-
ckux yxomnos (TO):

1-ii cTyneHT: mepruoAndHOCTb U copepkanre TO 1 u TO 2;

2-ii cTyneHT: nepuoandHocTh U copepxkanue TO 3 u TO 4;

3-if CTyHEHT: CPOKH U CoIepKaHNe CPEIHET0 PEMOHTA;

4-i1 CTYIEHT: CPOKH 1 Coliep>KaHKe KalUTaabHOTO PEMOHTA;

® pacyeT SKOHOMHIECKOTo d(eKTa 1Mo yKpYITHEHHBIM MOKA3aTeNsIM;

® 3aK/IIOUEHUE;

® CITUCOK MCTIOJIb30BAaHHBIX NCTOUHHUKOB.

3.3. I'padmueckas wacTe TpoekTa, oObeMoM 3-4 mucrta, odopmIIieTcs B
cooTBeTcTBUM ¢ TpeboBaHusMHu 'OCToB [10] u comepkuT cienyronie o0sa3a-
TeNTbHbIE YEePTEIKH:

1-it cTyneHT: mornepeyHbIil pa3pe3 ABUTaTells, CXeMa CUCTEMBI TOTUTHBOTIO-
Ja4u, pabounii yepTex AeTany;

2-if CTyIeHT: MPOAOJBHBIN pa3pe3 IBUraTelisi, cXemMa CHCTEMbl HalyBa,
pabouuit yepTex neTanu;

3-it cTyneHT: KpbllKa LMJIUHApA B cOope, BTYNKa LUIMHIpPA, CXEMa CHC-
TEMBbI OXJIaKAEHUs, paboUMii uepTex NeTau;

4-it cTynmeHT: TopiIeHb B cOope, maryH B cOope, cXxemMa CHCTEMbI CMa3bl-
BaHWsA, pabounii yepTex neTany.

Jetanb asst BBITOJNIHEHNST pabovero uepTexka CTyAEHTBI BBIOUPAIOT camMo-
CTOATENIbHO, OPUEHTUPYACH Ha € MPUHAIIIEKHOCTD BEIYEPUUBAEMOMY O0IEMY
BHIy IBUTATeNss Wi ero ysna. CIOKHOCTh pabodero depreika yUUTHIBACTCS
apOUTpaXHOW KOMUCCHEH MY 3aIHTe MPOeKTa.

4. AJITOPUTM UT'POBOI'O ITPOEKTUPOBAHUA

[MoarotoBurenbHeIil 3Tam. [IpemonaBatend (PyKOBOAWTENb) pa3bsiCHIET
MOPSA0K MPOBEACHUSI UTPOBOTO MPOEKTUPOBAHMS, 3aBEPIICHUS U 3alIUThl Kyp-
COBOTO MPOEKTa, BbIAET METOANIECKHE U CTIPABOYHbIE MaTepHaIIbl, 3HAKOMHUT C
CHCTEMOM CTUMYITUPOBAHHUS.

Bce cTyneHTHI M0 cOOCTBEHHOMY BBIOOPY 00BbEAMHAIOTCS IO 4 YenoBeka B
MPOEKTHBbIE TPYIBI ¥ B KAXIOH M3 HUX BBIOMPAIOT PYKOBOAMTENS (BEIyILIETO
koHcTpykTopa). Kaxnas I momkHa UMeTh YepTeKHbIe TOCKH U WHCTPYMEHT,



MUJUTUMETPOBYIO OyMary IJisl BHITIOTHEHUSI S3CKM30B, MUKPOKAJIBKYISTOPBI LIS
BEJICHNS PacyeTOB.

Jlo Hayama UTpbI CTYAEHTHl M3y4arOT METOAWYECKHE U CIIPABOYHbIE MaTe-
puanbl, pacnpenesstoT 00s3aHHOCTH BHYTPH MPOEKTHBIX TPYMI, BbIOMpArOT
3amanue (cM. [Ipmnoxkenwe 1) Ha MPOEKTHPOBAaHUE JBUTATENSA. PyKOBOIWTENH
TIPOEKTUPOBAHKS YTOUHSET 00beM 3a/1aHNs ¥ BpeMs Ha MPOEKTUPOBAHKE, MPO-
BOJWT KPATKYIO KOHCYJBTALMIO U PA3bSCHAET OCHOBHbIE TPEOOBAHMS K BBITION-
HEHHIO OYepeTHOTO ATarna MPOEeKTUPOBAHMS.

Irtan 1. Beibop u 060cHOBaHIE OCHOBHBIX ITAPAMETPOB PadOIero mporiec-
ca ¥ KOHCTPYKUUM ABUratess (BpeMs — 3 yaca).

[Monb3ysace MeTOnMKOM MpenBapUTENbHON OLIEHKH OCHOBHBIX MapaMeTpoOB
nsurarens (I[Tpunoxkenue 2), CTyZeHTHI BBITIONHSIIOT HEOOXOINMBIE pacyeThl 1
COCTaBJISIFOT TEXHUUECKYIO XapakTepucTHKy nuraress (I[Tpunoxenue 3).

Apb6uTpaxHass KOMUCCHUS TTPOBEPSIET M OLIEHUBAET BBITIOJIHEHHYIO CTY/IEH-
TaMM paboTy M yTBepXKIaeT 3alaHne [UIsl JaNbHEeHIIero mpoeKTHPOBaHHMS.

PyxoBonmuTenb MpOEKTHPOBAHMS 3aTONHIET BEIOMOCTh ydeTa TpeMualib-
HBIX 1 mTpadHbX 6amios [ mo 1-my sTary.

Irtan II. CTyneHTBl caMOCTOSATENIFHO BBITIONHSIOT pacieT pabodero mpo-
necca (BpyuHyto win Ha DBM) 1is mpoBepkW NpaBWILHOCTH BbIOOpa Tapa-
METPOB ABHTATENSI ¥ B yCTAHOBJICHHBIN CPOK CAAIOT PYKOBOAMTEIIO HA MPOBEP-
KY.

PexomeHpmamuy 1mo BBITIOJIHEHHIO pacdeta pabodero mpouecca u rmocrpoe-
HUIO MHIUKaTOPHON TuarpaMMbl U3JI0KEHbI B mocodusx [1; 2].

Jrtan III. Beibop KOMMOHOBOYHOH CXeMbl OBUTATENs, dCKU3HAsA Mpopa-
00TKa OCHOBHBIX Pa3MepOB, BBITIONTHEHNE KOMITOHOBOUHBIX YepTeKeH.

[TpoexTHBIE IPYTITIBI MOJTYYAIOT Y PYKOBOAMTEINS UTPHI HEOOXOAUMBIE CBE-
JEHUS] MO MPOTOTUITY OBUTrATells, 3HAKOMATCS C PEKOMEHAALUSIMHU MO KOMITO-
HoBke (ITpunoxeHue 4), yTOUHSIOT TEXHUYECKOE 3aJaHUE W JOKJIAIbIBAIOT O
TOTOBHOCTH K padote (Bpems — 0,5 waca).

AHanu3upyst KOHCTPYKUMIO TpoToThma, 17 BBIMONHAET 3CKU3HOE MPOEK-
THUPOBaHKE: KPHUBOLIMITHO-IIATYHHOTO MEXaHW3Ma; MEXaHW3Ma rasopacrpene-
JICHWS; JeTajeif 0CTOBa M HABECHBIX arperatoB (Bpems — 4 daca).

TekcToByIO HacTh MO 000CHOBAHUIO KOHCTPYKTUBHBIX PEIIEHUH CTYICHTHI
BBITIOJIHAIOT CAMOCTOSATENBHO JO Hadana CJeAylolero WrpoBOro 3Tamna M
TIPEIBSABISAIOT PYKOBOIUTEIO.

ApOuTpaxkHasi KOMUCCHS OIIEHMBACT KaueCTBO M OPUTHHAIBHOCTH paspa-
6otok, moowpser (wrpadyer) I Pe3ynbTaTsl 3aHOCATCS B BEIOMOCTh yueTa
CTHMYJIOB.



PykoBoauTens MpOEeKTUPOBAHKS O UTOTAM dTara yTBEP:KAaeT 3aJaHKe Ha
pazpaboTKy rpaduueckoil 4acT MpoeKTa.

Ortan IV — V1. [IpoekTHbIe Tpynbl TPOBEPSIOT pa3Mepbl OCHOBHBIX JIeTa-
Jeit pacdyeTaMu Ha MPOYHOCTH, BHIMONHSAIOT YEPTeKU OOIIUX BUAOB U cOOpOU-
HBIX Y3JI0B, a TaK)Ke paboure YepTeskH AeTanei.

E>xeHenenbHO B YCTaHOBJIEHHBIE PACIIMCAHUEM Yachl MPENOAaBaTeb KOH-
CYNBTUPYET CTYAECHTOB U KOHTPOIUPYET X0/ paboThl N0 TpaduKy.

[To pesynpratam KOHTPOJS PYKOBOAUTENb 3AMOJHSIET BEIOMOCTb ydeTa
MpeMHATbHBIX 1 ITpadHBIX OaIoB.

Ortan VII. Pa3zpaboTka cXeMbl CUCTEMBbl IBUTATENs U BBITIOJHEHHUE 3a/a-
HUS 10 TeXHUYECKOH dKCITyaTallii U AMarHOCTUKE IBUTaTeIs.

B cootBercTBUM € paznesnoM 3 METOAMUYECKUX YKa3aHUI KaxIbli CTylIeHT
pa3pabaTbiBaeT CBOIO CHCTEMY MPOEKTHPYEMOro ABUIaTesis U MPUMEHHUTENbHO
K 3TOH CHCTeMe WJIM BBIYEPUMBAEMOMY Y3y BBIMONHAET pazfesl Mo TeXHUYe-
cKof 3kcruryartaryu u nuaraoctuke ([Tpunoxenus 5 u 6).

B ycTaHOBNEHHBIN CpOK MarepHajbl MO CUCTEMaM U TEXHUUYECKOH JKc-
TUTyaTally CTYJEHThI CAAIOT Ha MPOBEPKY PYKOBOIUTEITIO.

ApOuTpakHasi KOMUCCHS OLIEHMBACT KaueCTBO M HOBH3HY pa3paboToK, T0-
ompsiet wiu mrpadyeT [1I. Pe3ymsraTsl 3aHOCATCS B BEIOMOCTb.

Irtan VIII. OueHka skoHOMHYecKoro 3(ekTa Mo yKpyMmHEHHBIM TeXHH-
KO-2KOHOMHMYECKUM TMoKa3aTessiM (BpeMs — 2 Jaca).

[Mo ynpomennoit metonuke (IIpumoxkenne 7) CTymeHTH OLECHWBAIOT 3(-
(PEeKTUBHOCTH PUMEHEHNUS CIIPOSKTUPOBAHHOTO JIBUTATEINSI B HAPOTHOM XO351ii-
CTBE U JICJIA0T 3aKJII0YeHHE O LeNeco00pa3HOCTH €ro MPOU3BOACTRA.

ApOuTpaykHasi KOMHCCHSI TIPOBEPSET MPaBMILHOCTH BBIOOpa CTaTHCTHYE-
CKUX JAHHBIX ¥ BBITIOJIHEHUS PACUETOB, 3aMONHAET BEAOMOCTb y4eTa CTUMYJIOB.

Irtan IX. OdopmieHne pacueTHO-MOSCHUTEIBHO 3aIUCKH.

IMox pyxoBonctBoM crapiiero T kakablii cTyneHT o(OpMISIET TEKCTO-
BYIO 4aCTh MPOEKTAa HAa CBOI BapHaHT ABUraTessl U NPeAbSABISIET U1 MPOBEPKU
PYKOBOIUTETTIO.

ITo cornacoBaHUIO ¢ PYKOBOIUTEISIMU apOUTpakHasi KOMUCCHS Ha3Ha4yaeT
JTHY 3aUIUThI TpoeKToB 1ist Beex [T

Itan X. B3aumHoe peLeH3upoBaHue U 3al1uTa MPOEKTa.

II" mepenarOT KOHCTPYKTOPCKYIO NOKYMEHTALMIO COCENHell rpymme Mo
cxeme: 1T1I" — 2I1T" — 3TIT"... — ITIT" 1 mocne u3yyeHus MaTepualioB COCTaB-
JISIFOT PEUEH3HIO 1Mo ycTaHoBleHHoM Gopme (TTpunoxkenue 8).

Kaxnas [1I" 3amummaeT npoekT B MPUCYTCTBUM BCeX KOHKypupyromux 17
Ha 3acelaHuy apOuTpakHON kKomuccui. OCHOBHOH AOKJad MO MPOEKTY AeNaeT
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pykoBonutens [ Ha noxnan orBomutca 8 — 10 munyT. Ha 3ameuanust no pe-
LEH3UU U Ha 33JaBaeMble BOMPOCHI OTBEHArOT Bce CTyAeHTHI [, kaxaslil mo
CBOEMY Y31y Wi cucteme. [Tpr 3TOM y4uThIBAaeTCS MPABMIIBHOCTD MOCTPOEHUS
JOKJaJa, TOUHOCTb OTBETOB Ha BOIPOCHI, apIYMEHTALINS OTBETOB HA 3aMeYaHus
peuensenTta u ap. [Ipy HemosHOM oObeMe WM HeKaueCTBEHHOM BBITIONTHEHUH
TIpoeKTa apOuTpaskHas KOMHUCCHS OTKIIOHSIET ero Ha 10paboTKy 10 CIIEAYIOMETo
3acelaHusl.

3ak/rounTesbHbIN 3Tan. Mtorosas oueHka yyactus [1I° B urpoBom mpo-
€KTUPOBAHUN.

Ha obmem cobpanuu Beex I1I7 apOuTpaxkkHas KOMUCCHS pa3OupaeT urpy u
WTOTH 3aILUT MMPOEKTOB, OMpEIENsIeT MecTa IpyII B copeBHOBaHUH. [Ipn HeoO-
xonumocTH ctapmme [1I° MoTyT momaBats B apOUTpaKHYI0 KOMUCCHIO COTIIAco-
BAaHHOE pELICHUE 0 JO0JEBOMY YYaCTHIO Ka)JIOTO CTYIEHTa B BBIMOJHEHUH
npoekra. CTyieHTaM COOOMIAIOTCS OLIEHKH MO WTOTaM 3allUT U MPeIoKeHHs
apOUTPaXKHON KOMHUCCHH TI0 TOOIIPEHHIO aBTOPOB JIYYIIHX MTPOEKTOB.

5. CUCTEMA CTUMVYJINPOBAHUSA YYACTHUKOB
HUI'POBOI'O ITPOEKTUPOBAHMUSA

HrpoBoe mpoeKkTupoBaHNe MOJEIUPYET KOJIEKTUBHBIM TBOPYECKHN Tpy.
crneunanuctoB B Kb u HUUM otpacneii npurarenectpoenust 1 Muntpanca Poc-
cuiickoit denepaunu. Kak n B 3TUX OpraHu3auusX, KOHEUHas LeIb TPOEKTUPO-
BaHUs JocTUTaeTcst mpu 3QQEeKTHBHOM pealbHOM BKJane kaxaoro uineHa [1I.
Jlnst Bocipon3BeieHUs1 00CTaHOBKH, OJTM3KOM K peasibHOM, B OCHOBY MOJIOKEHBI
TIPUHIIATIBI CTUMYIMPOBAHNS 332 TEXHWYECKH 000CHOBaHHBIE, TEXHOJOTHUHBIE,
SKOHOMHUYECKH TIeJieco00pa3Hble W OpUTHHANBHBIC (B YYCOHBIX IENIX) pelre-
HUsI, COOMIOIEHNE CPOKOB M BPEMEHH BBITIONIHEHHS OTIEJIbHBIX 3TAoB M MPOEK-
THUPOBAHMS B IIEJIOM. 3a HapyleHne yKa3aHHbIX Tpebosanuii wiens! [ mrpa-
¢yrorcs.

Becb 00beM KypcoBOro npoekTa pazOMBArOTCS Ha 3Talbl U COCTaBISAETCS
rpaduk UX PUTMHUYHOTO BBITIONHEHHS MO HEIEJAM C YKa3aHUeM TPYAOeMKOCTH
Ka)XIO0ro B 9acax camocToaTensHoit padots! ([Tpunoxenne 9). Kaxmprii wac
camocCToATeNbHOI padoTel otieHnBaeTca 10 6amtamu. [To 3aBepiueHnn ouepen-
HOTO 3Tarna B BEIOMOCTb 3aHOCUTCS HOMHHAJIbHAs OLIEHKA, a TaKXkKe MpeMHab-
Hble 1 ITpadHbIe OaIbI.

Ha xaxxgom stane pykosoautenu 1" 1oknaasIBatOT pyKOBOAUTENIO O JI0-
JIeBOM y4acTHH wieHOB [1I" B BBIMOJHEHUN KOMIUIEKCHOTO 3aJaHusl, UTO SIBIIS-

10



eTcsi OCHOBOM JUTs ONpeJie]IeHHs UTOrOBOM OIIEHKH YYaCTHHKOB MPOEKTHPOBA-
HUS.

CokpalleHre HOPMAaTUBHOTO BPEMEHHU MPOEKTHPOBAHHSA MNPEMHUPYETCS;
HapyLIeHHe CPOKOB IO TAram M Mo NPOeKTy B LieJoM TpadyeTcs B danmiax:

(i) =+E,H(T,, —T,),
rue I/ (l[[ ) - peMHajbHbIe MW ITpadHbIe OaIbl;
E - nopmarususIit kospdunment (£, =1,2);

H - nomunaneuas ouenka B Gamnax | daca caMOCTOSTENbHOM paGOThI
(H = 10 6amnoB);

T,,, T, - Bpems NpOeKTHPOBAHHS B 4acaX CaMOCTOATEIBHON PabOThI Ha

OYepeHOI KOHTPOJIbHBII CPOK, COOTBETCTBEHHO HOPMATHBHOE U (paKTHUECKOE.
[Timoc oTHOCHTCS K IpeMHN, MUHYC — K IOTpady.

CoOmroieHe HOPMATUBHBIX CPOKOB IMPOEKTUPOBAHMS OLIEHUBAETCS ap-
OMTPOM Kak yMmeJasi OpraHu3alns Tpyaa MPOEKTHOM IPYIbI.

Kaxnmas TII" perrersupyeT mpoekt cocenneit [1I. OObeKkTUBHAS TTOJOKH-
TeNbHAsl WJIW OTPHULATENbHAS PELEeH3NS MPEeMHUPYeTCs, HeOObEKTHBHAS — IITpa-
¢yerca. OnHoBpeMeHHO WTpadHbIMU 0ajlaMyil OLEHHUBAIOTCA OIIMOKU B MPO-
€KTax, OTMEUEHHbIE B PELIEH3UAX.

[To obocHoBaHHOMY MHICBMEHHOMY 3asiBiieHH0o ctapurero [1I7 (Bemymero
KOHCTPYKTOpa) apOMTpakHas KOMHUCCHA MOXKET CHATb WITpad WM MPeMUpo-
Bath [1I" mo nro0oMy M3 ITanos.

B cnyyae Hempeononumbix pazHomiacuii Mexnay wieHamu onaHoii TN Ha
3acelaHnn apOUTPaKHOI KOMHCCHN peraeTcsi BOMpoc 00 M3MEHEHNH COCTaBa
rpynmel. Unen I1I, He nposBUBIINiA ce0s B paboTe Hal KOMIUIEKCHBIM MPOEK-
TOM, TOJy4aeT WHAWBHIyasbHOe 3anaHue. [1IT yMEeHbIIEHHOro cocTaBa Mpo-
MOPUMOHAIEHO YMEHbIIAeT 00beM pacyeTHON M KOHCTPYKTOPCKOIT TOKyMeHTa-
LHH.

HecBoeBpemeHHass mocTaHoBKa Bompoca 00 nm3MeHeHnu coctasa I1I" pac-
LIEHNBAETCS KaKk HeyMelasi OpraHu3anus padoThl.

3HaueHns MPEeMHUAIBHBIX W MTpadQHBIX 0aNIOB, KOTOPBIE MCMONB3YIOTCS B
UTPOBOM MPOEKTUPOBAHUM, MpHUBEAEHbI B Tabmuie ctumynaoB ([Tpumoxe-
Hue 10).
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IIpunoxenne 1
3AJJAHUS ITO KYPCOBOMY INTPOEKTUPOBAHUIO CABC

BapuanT 3anaHus BIOUpatoT no nociaenHeit nudpe mudpa cTyneHTa, sBIAIOLIErocs pykoBOAUTENEM
npoektHo# rpynmbl ([117); HoMep rpymnmbl — o HadanbHol OykBe ero dhamuauu: A,b,B,ILJLE X — 1 rp.;
3,1, K,JLM —1II rp.; H,O,ILP,C,T — I rp.; ¥,®,X,11,4,111,111,3,}0,5 — IV rp.

HaunmenoBanue e Bapuantsl

BCJIMYKH = E 1 2 3 4 5 6 7 8 9 0
HomuuaibHas 1 2200 660 350 1000 1200 750 570 800 1050 825
viomocts P 11 155 2000 460 480 735 970 650 170 485 170
e’ | I 300 230 1100 160 500 550 130 820 735 660

kBt v 850 225 810 2400 620 300 400 660 330 880

620 390 775 1000 320 370 1250 1050 800 775

I 600 380 750 950 310 360 1200 1000 750 750

580 370 725 900 300 350 1150 950 700 725

560 360 700 850 290 340 1100 900 650 700
770 580 1100 630 450 390 340 760 340 1550
I 760 560 1050 610 440 380 330 750 330 1500
Yacrora spame- 750 540 1000 590 430 370 320 740 320 1450
s 71 740 520 950 570 420 360 310 730 310 1400
-~ ’ 530 760 320 760 340 1100 1600 370 1650 360

I 510 750 310 750 330 1050 1550 360 1600 610

490 740 300 740 320 1000 1550 350 1550 590

470 730 290 730 310 950 1450 340 1500 570

390 530 1600 620 1050 1650 530 1050 760 390

v 330 510 1550 600 1000 1550 510 1000 750 380

370 490 1500 580 950 1550 490 950 740 370

360 470 1450 560 900 1450 470 900 730 360
VY nenbHbIl pac- 1 0,204 0,213 0,210 0,195 0,198 0,213 0,215 0,218 0,195 0,217
xon tomauBa He | I 0,215 0,204 0,211 0,217 0,218 0,217 0,214 0,218 0,214 0,228
Gomnee b, 111 0,218 0,215 0,200 0,215 0,214 0,218 0,230 0,213 0,233 0,215
Kr/(kBTxu) v 0,218 0,218 0,215 0,202 0,218 0,228 0,215 0,218 0,210 0,212




IMpunoxenune 2.
METOAMKA IIPEJIBAPUTEJBLHOM OIIEHKY OCHOBHBIX
IMAPAMETPOB YUETBIPEXTAKTHOI'O JU3EJIA

3aiaHo (KaKI0i MPOEKTHOH rpyIme)

Bapuant 1: P ., KBT; 1, MuH!
. P . -1
BapuanT 2: I, , kBT, 1, , MuH
. P . -1
BapuanT 3: £, , kBT, 1, , Mun
. P . -1
BapuanT 4: [, , kBT, n, , Mun

b <b
np

. o a0 » KT/(KBT X 1),

[IpennonaraeMmoe KOHCTPYKTUBHOE UCTIONHEHUE: ipu n<750 muH" - UPH;
npu 1 > 750 muw - YCTTH.

1. OcHoBHBIE nmapamMeTpbl ABUTraTe I

1.1. 3amaliTech TpenBapUTENbHON BEIWYMHON cpemaHero 3(QeKTHBHOTO

nasnenus p, ., MIla, Ha ocHOBaHWHM JaHHBIX Ta0J. | WK CTIPABKH.

CrpaBka: cepuiiHble cynoBble nusenu umeror p,. = 0,75+1,85 ( B nep-
cnektuse 10 2,2 + 2,4 ) Mlla.

1.2. Boibepure 3HaUeHUE OTHOMICHUS X0a MOPIIHS K AWAMETPy [AITHHIPA
s/d .

Crpaska: cepuiitbie cynosbie qusenu umerot s/d =1,0+1,5.

1.3. 3azaiiTech UMCIOM UMIUHAPOB 1 .

ChopaBka: cepuifHble CyMOBble JW3eJIM  PEUHBIX CYIOB  HMEHOT
i=4,68,12.

1.4. Onpenenute AUaMeTp LHUIUHIPA, M:

d-053463—fe
(s/d)pme-i~n

1.5. Onpenenute X0 MOPUIHA, M:
s=d-(s/d).
1.6. OxpyruTe oyueHHble d W § 10 CTaHIAPTHOTO pa3Mepa: ANaMeTp
umnuaapa 1o 0,01 m, xox nopurHs 1o 0,005 M.
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OKoHuaTenbHO: d ,M ¥ S, M.
1.7. Onpenenute paGounii o6bem winunapa V,, m’:
- nd’®
‘ 4
1.8. YTounure Tpebyemoe p, ., Mlla:
120P,
Pme = V.-i-n

1.9. [IpoBepbTe 3HaUYEHHE CpeIHEN CKOPOCTH MOPIIHSA V,,, M/C:

S.

107,

_SsxXn
30

CrpaBka: 1O yCJIOBHSM HAJEKHOCTU B CyIOBBIX AM3ENAX V,, HE MPEBbILIA-
et 10 m/c.

1.10. TTpoBepsTe ypoBeHb (hOpPCHPOBAHUS TU3EIS M CpaBHUTE MO Tabi. 1 ¢
aHaJIoraMH — CYIOBBIMU IHM3EJIAMH, ONM3KUMH K TIPOEKTHPYEMOMY TIO pasme-
paM LUITMHApa:

1%

KOMILIEKCHBIN mapameTp ¢popcupoBarus p, . -V, , Mlla-m/c;

JIMTPOBasA MOILIHOCTb , KBT/,I[M3 .

10° -V -i

2. [IapameTtpsl paGouero npouecca

2.1. UcxonHble maHHBIE Pe kBT; 1, MuH sd, M S, M v, M/C; P>
MIla; V,, m’.

2.2. CpenHee [aBleHHME MEXaHWYECKUX TOTePb P, Mlla:
= 0.1+0.01 v,, +0.001( pye — 0.6) v,
2.3. CpeHee UHAMKATOPHOE OABJIECHUE p,,; , MIIa: P = Pie + P -
2.4. Onpenennre MEXaHWUYECKUH K.TI.11.:
N=Pme! Pmi-

Cpasnurte — y amuseneii ¢ HaxgysoM 1 = 0.8-0.9.

2.5. Bribepete cnocob cmeceobpa3oBaHUsA M COOTBETCTBYIOIMI eMy THIT
kamepsl cropanus (KC), npuHUMast BO BHUMaHWE MOIIHOCTb AM3EJNd, ero Jac-
TOTY BpalleHHs, pa3Mepbl IUJIWHAPA W yPOBEHb (POPCHUPOBAHUS IO CPEAHEMY
3 PEeKTUBHOMY JaBJIECHHIO.
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2.6. C yuerom Tuna KC u ypoBHs (OPCHPOBAHHS 11O D), . BBIOEpHUTE CTe-

neHb Ckatust €, KoO(QUUIeHT n30bITKa BO3IyXa MPU CTOPaHUH O] H CTe-

c?

TEHb MOBBIIEHWA JaBJICHU MPU CTOPaHUA )., .

Crpagka 1:
€, o A
Hepaznenennsie KC 11,5+15,0 1,8+2,2 1,25+1,75
IMonypaszeneHHble  u 15,0+20,0 1,2+1,7 1,40+1,80
pazznenennsie KC

Cupagka 2: Jlnst auseneit ¢ Boicokum p, = 1,0 MITa xapaktepHsi Goiib-

e 3Ha4YCHUA OL; , IO3BOJIAIOIINE o0ecrnevunTh paﬁOTOCHOCOGHOCTB BBIITYCK-

HBbIX KJIAAHOB MPH MCTIOJIB30BAHUM TAXKEJNOro TOMIIMBA, U YMEPEHHbIE 3Haue-
HUSI A JUTSL CHIDKEHHS! )KECTKOCTH MPOLIecca CrOPaHus M OTPaHMYeHHs] MEXaH -
YeCKUX Harpy30K Ha JeTali.

2.7. 3anumuTe 3HaYeHHWe OTHOCUTENLHOTO MHIMKATOPHOTO K.I.A. M MOKa-
3arens «a» ans BbiopanHoit KC.

Crpagka:

Tun KC Nio a
Hepaznenennas 0,325 0,32
IMonypaznenennas 0,290 0,30
Buxpesas 0,298 0,35
IMpenxamepa 0,260 0,30

2.8. TloxncunTaiite ko>)PUUMEHTHI BIUAHKUSA HA T);, TO BBIOPAHHBIM €,
oy uA:
0,333
— gc . r\a . 0,2
ne = E ’ncx:(al) ,T])L=7\, :

2.9. Onpenenure NHANKATOPHBIN K.1T.J. B IEPBOM MTPUOIIKEHUH:
r
Ni =Mo" Ne "N "My -
CpaBHUTe: Y CepHUIHBIX CynoBbIX auseneit 1; = 0,42 +0,51.

2.10. OnpesienyuTe TUKIOBYIO TI0ady TOINBA b, KI/IHKIT:

73
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_ Pui
! QH nl

rne O, = 42700 xJDi/kr - HU3Ias TeruloTa CropaHus TOTUIMBA CPEIHEro co-

b 103

cTaBa.
2.11. Beibepute Kod(pPUIHUEHT HATIOTHEHUS pa60qer0 ouiuHApa ¢, u
TeMIiepaTypy HalyBOYHOTO BO3[yxa rocie oxmagutens 1, ,
Crnpagka |: 17151 cyqoBbIX Iu3elell ¢ HaJayBOM
¢, =092+100u T,, =313 +323K.
Crpaska 2: Gosbline 3HAYCHHs (D, XapaKTepHBI LIS Au3eleil ¢ HU3KOIf
YacTOTON BpAIEHUs 7 U BBICOKUM CPeAHUM 3((eKTUBHbIM JaBICHUEM D, .,

Gonee BbICOKYHO T

it HA3HAUAIOT IS IM3€IIs C BBICOKUM D, ..

2.12. Onpepenure TpeOyemMoe AaBIE€HNE HAIyBOYHOIO BO3AyXa MOCIE OX-

!
nagutens p;. , MIla, nns obecrieuenns BeIOpaHHOTO (X,

_ ‘R- Tmt bu 1 0-3
Pint = % ’
S¢C
rmeo, =0jL) - BO3YWIHO-TOIUINBHOE OTHOILIEHHE TIPH  CTOPAHHH,

xr Bo3a./kr tomt.; Ly =14,33 xr Bosa./Kr TomI. - TeopeTHYeCKH He0OX0mM-
MO€ KONIMIECTBO BO3/yXa JUIs MOJIHOTO cropanusi 1 Kr TomivBa;
R =0,2875 xJl/(kr-K) - razoBas mocTOsSHHas [/ BO3LyXa.

2.13. TIpaBUIBLHOCTL OMpENeNeHns P, TPOBEPbTe CPABHEHUEM C H3e-

JIIMHU — aHAJIOTAM| 110 TadJ. 1, a Takke CO 3HAUeHWEM, MOJTYYCHHBIM TO per-
peccuonHoi monenu, MIla

_ 0749 0,0506 70,1369
DPine =0,13p,.. -d .
2.14. Beluucnute MakcHMajlbHOE NaBjieHue cropanus p ., MIla, no
(hopmyme
gh37
pmax pmt C x
2.15. CpaBuute p, . C IU3ENAMH-aHAIOTaMM 1O TaOM. 1 M CO 3HAYEHHEM,

TOITYYEeHHBIM 10 perpeccnonHoit monenu, MITa:
Prax =1L,0+411p, . +0,00365n +4,6d .
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2.16. C y4eToM CYIIECTBYIOIMX OTPAHUYEHUH MO p - W3MEHHTE, ECIIN
norpeQyercsi, €, WIX A, WIK U TO U IPYTOe BMECTe.
2.17. VTOUHUTE 1|, TMPH HOBBIX 3HAYCHUSIX €, U A 1o m.2.8,2.9
" __ ' !
Ni =Mip Mg "No "Na-
” ’
2.18. Ecm m; omnmyaercsa oT 1; Gonee 4em Ha 2%, yTOUHHTE bu U Py

no 1. 2.10, 2.12, 2.13.
2.19. Onpenenute naBieHUe HaIyBOUHOTO BO3/yXa Mocie TypOOKOMIIpec-

copa p,, Mlla:

Py = P T Apous ’
rne Ap,,. = (0,003 +0,005) MIla - conporusienne oxJIaauTens HaxyBOYHO-

TO BO3IyXa.
2.20. Onpenenure TeMIepaTypy HaayBOYHOTO BO3MyXa MOcie TypOOKOM-

npeccopa 7', , K:

m—1

TS :Ta(p/ j " >
Py

IJIe TeMIepaTypa okpyskatomero sosgyxa 1', = 300K ;
Gapomerpuueckoe nasnenne p, = 0,1 MITa;

nokasarellb NOMUTponsl cxartus Bosayxa M =1,8+2,0 - nna uenrpo-

0€>KHBIX KOMIIPECCOPOB C HEOXJIAaXkK JaeMbIMU KOPITYCaMH.
2.21. TpeOyemoe MOHMKEHUE TeMIEpaTypbl HaJyBOYHOTO BO3lyXa B OXJa-
nurene, K AT =T —T,,.
2.22. TIpoBepbTe BO3MOKHOCTb 0becneueHms BpiOpaHHo# B 1. 2.11 Temme-
parypst T, :
ATons < n(Ts _Ta)’

e =0,8+0,9 - sddexruBHOCTS OxMAKIeHUs cepuitibix OHB cymoBbix

U3eJIei.
2.23. YnenbHblii 3(h(peKTUBHBII pacxoa TOTuMBa, Kr/(kBT-1):
30-i-n-b,
e = °
p.
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Ecnn b, He mpeBblIaeT BEeIMYMHBI, YCTAHOBICHHON 3a/aHieM, T.e.
b, up. <D, 549> TO MAPAMETPBI IBUTATENS MOXKHO CUNTATh yIOBIETBOPAIOINMU

3aIaHUIO.

3. DKeIIyTAllMHOHHBIE TapaMeTPhbl IBHTATEJIsA

3.1. 3anaiitech BenMIMHOI KOd(pULHEHTA IPOLYBKA ¢, U ONpPEAeTHTe
TOJTHOE BO3TYLIHO-TOTUIMBHOE OTHOLIEHHE OL 1O Bopmynie oL =0Cly - P, .
Cnpagka: 1151 1u3enefi ¢ HaLyBoM @, = 1,05+1,25.

3.2. Ompemenure MaccoBBIN pacxon Bo3ayxa uepes musenb G ;. , Kr/c, 10

(dopmyre:

air ?

G, =b,P,0/3600.
3.3. TTo pacxomy Bosnyxa G, W JaBIeHHUIO HallyBa p,. BblOepuTe TH-

nopa3mep Typ6okommnpeccopa no 'OCT 9658-81 [17].

3.4. Ouennre Maccy MPOCKTUPYEMOTO IBHTaTelsis /1 , KI, 1O perpeccu-
OHHOW MOJEJIN:

Inm, =824+5-d-0,11-107-n+0,57-107 - P,.
m;, = e, e X - npaBasi CTOPOHA BBIPAKEHMS.
"y

3.5. Onpenenure ynaelbHYI0 Maccy (METalJIOEMKOCTb) OBUTrATENs ? ,
KI/KBT, ¥ cpaBHUTE ¢ IM3eIIMU-aHaJIOraMH 1Mo Taou. 1. L

3.6. Ouennte pecypchl ABUTaTeNst 10 MepeGOpkH R, , 4, M KanTaIbHOTO
peMoHTa RK , 4, TI0 PETPECCUOHHBIM MOJEIISIM:

R, =5500(0.85- 0,042 x, +1,8-10 - x7 )
% (0972023, =01 x2 +1.2-x3 ) :
% (LO1+ 0,26 x, —1,6-x% ~50-x?)
R, =26667- (0,81 —0,08-x, +1,8-107 - x; +0,09-107 - x; )x
% (L00-05- x5 —03-x2 +13-x3 ) :
%(0.99 0.9 x; +19-x% +40-x})
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e X, =%—18,07;

x,=p,.—0893;
x, =(s/d)-1,204;

X, :%—17,34;

Xs=p,.—0951;
xe =(s/d)-1,207.
3.7. CpaBaure monydeHHsle 3HadeHns R, n R,_ ¢ pecypcamu amseneii-

aHajioros 1o Tabi. 1.

3.8. OueHuTe 0OLWIMI YPOBEHb IyMa MPOeKTHpyeMoro asurarens L, b,
10 perpeCcCUOHHON MOJEIIN:

L=6lg(n)+101g(P, +61).
3.9. Ouenwre yposeHs BuGpauuu, L, , 1B, mpoeKTHpyeMoro aBUraresis mo
perpeccoHHOI MOIemH:
L, =15+121g(n)+161g(P,).
3.10. CpaBuute monydeHHsle 3HaueHns L wu L, ¢ ypoBHsMu myma u

BUOpaLmu qu3eneii-aHanoros mno taom. 1.

3.11. BeiGepuTe Ha OCHOBAaHMU JaHHBIX TaON. 1| MPOTOTHUN - IU3eNb, HaU-
Oonee ONU3KUH K OPOEKTUPYeMOMY MO pa3MepaM LWIMHApPA, YyacToTe Bpalle-
HUS, cpenHemMy 3((eKTHBHOMY IaBICHHUIO.
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Tabmuma 1
[MapameTpsr pabouero mporiecca, oka3aTean GopCcupoBKU
Y METAJIOEMKOCTH CEPUIHBIX IBHUTaTENeit

O6o03HaueHUE

Howmep s o Mapka 1u3ens 3aBo- P, n g DPoe > Vs
/1 TOCTy JIcKast «Br MUH MIla M/c
1 2 3 4 5 6 7
1 64UPH 36/45 1" 70-5 736 350 0,917 5,25
2 |6YPH 32/48 6NVD48AU 563 375 0,78 6,0
3 6UPH 27,5/35 6L275PN 525 600 0,842 7,0
4 |8YPH 24/36 SNVD36AU 309 365 0,79 4,38
5 6UCH 23/30 6UCII1A23/30-1 330 1000 0,53 7,5
6 |6YH 21/21 210/ 419 1200 0,96 8.4
7  |6UH 21/21 212]1 556 1500 1,02 10,5
8 [6UCIIH 20/26 6VD26/20AL-2 662 1000 1,62 8,67
9 |6YCIIH 18/22 JUL 111 463 1000 1,67 7,3
10 |6YCIIH 18/22 JU1 123 349 750 1,72 7,3
11 [12YCIIH 18/20 M 420 990 1600 1,294 10,7
12 |6UCIIH 15/18 V1]J16-TK-C5 202 1500 0,860 9.0
13 [6UCIT 12/14 K166M1-2 110 1500 0,93 7,0
14 |6UH 22/28 6C22]1 705/940 | 750/1000 1,83 7,0/9,3
15 [8UH 22/28 8C22]1 940/1250 | 750/1000 1,83 7,0/9,3
16 |6YH 20/30 MAK 6M20 930/1110 | 900/1000 2,18 9,0/10,0
17 |6YH 22/26 Wartsila 6R22 900/1065 | 825/1000 2,08 7,1/8,7
18 [6YH 20/30 Sulzer 6S20 585/780 | 750/1000 1,85 7,5/10,0
19 |6UH 21/31 MAN BaWe6L.21/31 | 1140/1200 | 900/1000 |2,36/2,24| 9,3/10,3
20 |8YH 20/30 MAK 8M20 1360/1520 | 900/1000 2,41 9,0/10,0
21 |8UH 22/26 Wartsila 8R22 1200/1420 | 825/1000 2,08 7,1/8,7
22 |84H 20/30 Sulzer 8S20 780/1040 | 750/1000 1,85 7,5/10,0
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[Mponomxenue Tadm. 1

I\I/;Ie(l):) be’ Pme'vm’ VS'103, Pe/VY’ Pint’ Pmax’ gc a;
wi | D(&kBra) | MITa-m/c M KB/’ MIla | MITa
1 8 9 10 11 12 13 14 | 15
1 214 4,81 45,78 2,68 0,145 [735] 11,5 | 1,92
2 218 4,68 38,58 2,43 0,117 | 6,0 | 132 | 1,84
3 215 4,5 20,78 33 0,135 70 | 13,0 | 1,95
4 224 3,46 16,27 2,37 0,137 | 64 | 144 | 2,02
5 226 3,97 12,46 4,41 — 6,0 | 135 | 2.3
6 215 8,06 7,27 9,6 — — | — | —
7 215 10,71 7,27 12,75 — — | — | —
8 224 14,32 8,16 13,52 0,255 | 13,0 | 12,5 | 1,86
9 211 9,55 5,59 13,8 — 10,8 | 13,1 | —
10 217 12,56 5,59 10,41 — 11,0 | 172 | —
11 209 13,85 5,09 16,22 — — | — | =
12 214 7,74 3,18 10,6 — 9,0 | 145 | —
13 239 6,51 1,58 11,60 — — | — | —
14 196 12,8/17,0 | 10,64 | 11,0/150 | 0,287 | 13,8 | 13,5 | —
15 196 12,8/17,0 | 10,64 | 11,0/150 | 0,287 | 13,8 | 13,5 | —
16 190 19,6/21,8 | 9,42 16,4/21,4 | 0,24/026 | 16,5 | 13,6 | —
17 193 14,8/18,1 9,88 15,2/18,0 — — | — | —
18 191 13,9/18,5 | 9,42 10,4/13,8 — — | — | —
19 181 |21,9523,1| 10,73 | 14,8/15,5 — — | — | —
20 190 21,7/24,1 9,42 18,0/20,2 | 0,24/0,26 | 16,5 | 13,6 | —
21 193 14,8/18,1 9,88 15,2/18,0 — — | — | —
22 191 14,8/18,1 9,42 10,4/13,8 — — | — | —
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[Mponomxenue Tabdm. 1

Ho-

wep | 1,.°C | T, K| G, .xic| T, .K A%ﬂ | Tun TK Mo

n/n
1 16 17 18 19 20 21 22
1 415 813 1,46 320 26 TK-30 0,847
2 450 823 — 314 — | POH-50N | 0,852
3 440 813 1,17 320 — | POH-35N | 0,837
4 — — — 320 — — 0,851
5 450 — — — — — —
6 J— J— J— — J— J— J—
7 J— — J— — J— — —
8 480 873 1,39 323 90 —3 0,891
9 — — — — — — 0,90
10 — — — — — — 0.90
11 — — — — — TK-23 —
12 — — — — — TKP-14 —
13 — — — — — TKP-11 —
14 — — | L7222 | 318323 | — | TKI8/TK23B | —
15 — — | 22295 | 318323 | — |TK23B/TK23B| —
16 | 430/465 | — | 1,47/1,74 — — | KKKKS54 —
17 — — — — — — —
18 — — — — — — —
19 — — — — — — —
20 | 385/395 | — | 2,32/2.55 — — | KBBR42 —
21 — — — — — — —
22 — — — — — — —
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[Mponomxenue Tadm. 1

Macca
Homep | R, R, Vposenb | musens | M/ Pes bo,
W e, | eic.w. | WYMa, 1B my | KrKBr r/(kB1-1)
1 23 24 25 26 27 28
1 9 45 102,5 27500 37,4 —
2 3,5 15 104° 21250 37,7 —
3 5 25 101 10150 19,34 —
4 7 40" 101" 10500 34,0 —
5 5 20 104° 7550 16,67 —
6 7 25 107 4950 11,81 —
7 7 32 — 4850 8,72 —
8 10 40 100,5 8500 12,84 —
9 15 45 105° 7020 15,15 —
10 12 45 104" 7550 21,63 —
11 8 20 110° 3020 3,05 —
12 3,5 8,5 102° 1760 10,17 —
13 5 14 101" 1820 16,5 —
14 15/12 60/50 — 13000 | 18,4/13,8 1,0
15 15/12 60/50 — 17500 | 18,6/14,0 1,0
16 15 60 — 10500 11,3/9,5 1,0
17 15 60 — 9300 10,3/8,7 1,0
18 15 60 — — — 1,0
19 15 80 — 15800 | 13,9/13,2 0,8
20 15 60 — 13000 9,6/8,6 1,0
21 15 60 — 11300 9,4/8,0 1,0
22 15 60 — — — 1,0
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IIpunoxenne 3.
TEXHUYECKAS XAPAKTEPUCTUKA ABUT'ATEJIA

[MpoexkTupyemslii ABUraTensb Husens-
MPOTOTHIT
60

[MapameTpsl u
ToKazaresn Bap. 1 Bap. 2 Bap. 3 Bap. 4

1. O6o3HaueHnE

6UPH34/44|6UPH34/44|6UPH34/44|6UPH34/44| 6UPH36/45
mo F'OCT

C HEMMOCPEACTBECHHBIM BIIPLICKOM, C I‘aBOTyp6I/IHHI>IM Haanay-

2. Tun pguzens Bom 1 OHB

3. Homunamns-
Has MOIIHOCTD, 600 600 600 600 662
kBT

4. YacToTa Bpa-
LIEHUST  KOJICH-
BaJa, MuH

U T

300 325 350 375 375

Hanee B TabnuaHO (popMe yKa3bIBAIOTCS CIIEyIOIINe MapaMeTphl 1 TToKa-
3aTen: HOMHWHAJIbHAss MOIIHOCTh, KBT; yacToTa BpameHns: KOJEHYaToro Baja,
MuH'; IMaMeTp UMTMHAPA, M; XOJI MOPUIHS, M; YHCJIO ¥ PACTIONOKEHHE [HITHH-
npoB (Hampumep, 6P wim 12V); paboumii 00beM TUIHHpA, M yaenbHas 1u-
JMHIPOBAs MOIIHOCTh, KBT/nM’; cpennee sddexTiBHOe naBinenne, MIla;
CpemHssl CKOpOCTh TOpIIHSA, M/c; mapameTp ¢opcupoBkn, Mlla-m/c; makcu-
MallbHOe naBieHne uukiaa, MIla; cTerneHb cxkaTusi reoMeTpuyecKas; CTENeHb
TIOBBIIIEHUS NaBJE€HUA MpPU CropaHuu; kodp@uimeHT M30bITKa BO3MyXa MpH
CrOpaHWy; THUIN KaMmepbl cropaHus (HampuMep, Tuma [eccenmbmaH WM THMA
HHWUON); naBnenue HamyBoyHOro Bo3nyxa, Mlla; tum typGokommnpeccopa
(narmpumep, TKP 18 unu TK 30); Temneparypa HaayBouHOTo Bo3nyxa, K; Tum
OHB (HampuMep, KpyIible JaTyHHbIe TPYOKH, OpeOpeHHbIe MPOBOJIOKOI); WH-
MUKATOPHBIN K.M.JI.; MEXaHWYECKWHA K.ILI., yHeTbHBIN 3(QPEKTUBHBIA pacxom
torwmea, T/(kBt-u); Tum THBJ] (Hanpumep, WHINBUIYalbHBIN, C PETYINPOBA-
HHUEM 110 KOHILy Mofiauu); TUT (POpCyHKH (Harmpumep, mWTH(TOBas, OXHOABIpYA-
Tast); TUI CUCTEMBI ITyCKa; TUI CHCTEMbI CMa3bIBaHUS; TUI CHCTEMBI OXJIAXKIE-
HUSI; TIOPANOK paboThl LWJIWHAPOB; HaJIWYME MeXaHW3Ma ypaBHOBEUIMBAHMS
(HampuMep, TPOTHBOBECHI Ha TMPOJOKEHUH INEK KpailHWX LWIUHIPOB IS
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YPaBHOBEIUMBAHUS MOMEHTA LEHTPOOeXKHBIX cit nuepuun M ); cyxas macca

JBUTATEIs], KT; yAeIbHas Macca qBHUrarelisi, Kr/KBT; pecypc 1o nepeGopKH, ThIC.
4.; pecypc A0 KarnuTajibHOTO PEMOHTA, ThIC. U.; OOLIMI ypOBeHb LyMa, Ab; ypo-
BeHb BUOpaLuHy, 1b; OpueHTUPOBOYHAS LieHA ABUTaTeNs, pyo.

[Tpumeuanme: HEKOTOpBIE TTApPAMETPbl OKOHYATEIbHO BHOCSTCS B TaOMUILy
noclie BBITIOTHEHHS pacyeTa padouero mpouecca u 3aBeplieHNs POeKTHPOBa-
HHS IBUTaTedIs.
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IIpunoxenne 4.
KOMITIOHOBKA JIBUT'ATEJISA U BBIBOP PASMEPOB
OCHOBHBIX EI'O JETAJIEA

1. Beenenue

KoMIoHOBKa coueTaeT KOHCTPYKTOPCKYIO, pacueTHYIO M rpadpuieckue pa-
60T, MPOBOAMMBIE OIHOBPEMEHHO. DTO OAWH U3 003aTeIbHBIX ITANOB MPOEK-
TUPOBaHWA. [IpH KOMIMOHOBKE HEOOXOAMMO MMETh TEXHHYECKYI XapaKTepH-
CTHKY TpoekTupyemoro asurarens (cm. [Ipunoxenne 3).

KoMmoHOBKa Mpu MPOEKTUPOBAHUH BBITIONHAETCA B HECKOJNILKMX BapHaH-
Tax, U3 KOTOPbIX IS JajibHeleil pa3paboTky BHIOUPAIOT JTyULIHH.

Ha ocHOBaHWM TEXHWUYECKOTO 3alaHHsi, PACUeTOB, OPUEHTUPYSICH Ha COO-
CTBEHHBIE KOMIIOHOBOUYHBIE M KOHCTPYKTHBHBIE PEIICHHUS M COOTHOLUEHHUS OC-
HOBHBIX pa3MepoB (CM. Tabl. 5) cepHitHbIX OBUTraTeNeil peYHbIX CYIOB, BBIMOJ-
HSIFOTCS MMPUKUIOYHBIE YEePTEHKH MONEPEYHOTO U TPOIOIBHOTO Pa3pe30B JIBUTa-
TeJIsl, 9CKU3bI OCHOBHBIX IeTallei.

KoMmoHOBOUHbIE YepTexkH peKoMeHayeTcs (B JaHHOH paboTe) BBITOIHATD
Ha MUJUTMMETPOBOM Oymare MSTKUM KapaHOalnioM OT pyku. Hammydnmm sieiis-
eTcs MaciuTad 1:2, pu 3HAYMTEBHBIX pa3Mepax IBHUTaTels MOXKHO TPHHSTH
maciuTab 1:4 umm 1:5.

KommoHOBKa OBHraTeNs COCTOMT M3 TPeX OCHOBHBIX JTaNoB, Ha KaXIOM
W3 KOTOPBIX BBITIONHSAIOTCS ICKU3bI: KPUBOIIUITHO-IIATYHHOTO MEXaHWU3Ma, Me-
XaHH3Ma ra3opacrpenesieHnsl, 0CToBa.

Bce Tpu 3Tana BHIMOIHAIOTCS OZHOBPEMEHHO Ha MOMEPEYHOM W MPOAOIb-
HOM paspe3ax.

2. O01IHe M0/ I0KEeHHS

Pa3paboTka KOHCTPYKLIMM COBPEMEHHOIO IBHTaTesisi BHYTPEHHEro cropa-
HUSI ABJISETCS CIIOKHOIN KOMIUIEKCHOH 3a1adeil. BHOBb co3naBaemblil 1BUraTesb
JIOJKEH UMETh BBICOKHME 3HAYE€HUS] OCHOBHBIX MOKAa3aTelel, NTaBHBIMU U3 KOTO-
PBIX SIBJIETCS DKOHOMUYHOCTb, HAJIEKHOCTh, PECYPC, METAITIOEMKOCTh, TEXHO-
JIOTHYHOCTb U3TOTOBJIEHNS M IPOCTOTA OOCITYKUBAHMUSI.

Hcxons n3 3aganms, npoektHas rpynma (I117) BeImonHsIeT 4eThipe BapuaH-
Ta MpeaBapuTeNbHOIT OIIEHKN OCHOBHBIX MapaMeTpos (cM. [Ipun. 2) npu 3anan-
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300)71 aneFaTHOfI MOIIHOCTHU ABUTraTCJIsA P e kBT, 1 YETBIPEX PA3JIMYHBIX 3HA4Y€-

HUAX YaCTOThI BPAIICHHS, /1, MUH .

Ha ocHoBaHMM aHanm3a pe3yiabTaTOB ITUX pacyeToB pykoBoautens [1T7
BbIOMpaeT ONTHMANbHBI BapuaHT. Kputepnem ONTUMATBHOCTH SIBIISETCS
YIEbHBIH pacxol TOMIWBA MPU IOMYCTHMOM 3Ha4€HWH MAaKCHUMAJIbHOTO JaB-
JICHUA CTOpaHus W pe€ajlbHOM COYETAHWUU OPYTHUX IMApaMETpPOB ABUTATEIIA. I[J'ISI
BeIOpanHoro I1I" onTHMasibHOTO BapuaHTa BbITIONIHsIeTCs: Ha OBM pacdet pabo-
4ero nporecca mo meroay I'puHesenkoro — Masunra. OkoHYaTeIbHO BbIOpaH-
HbIE 0 Pe3yJIbTaTaM pacyeTa 3HaueHHs JuaMeTpa WWIMHapa d | Xona nopui-
HA S OOJDKHBI o0ecrnieunBaTh 3aITaHHYTO MOIIHOCTH OBUTATEJISA Pe TIpAU COOTBET-

CTBYIOWIEM CpeHeM 3(P(PEKTUBHOM NaBIECHUH P, ., ONHOM U3 /I ¥ NPHHATOM

yucne IIUHAPOB i. [Ipw 3ToM ciemyeT 00OCHOBAaHHO BBIOPATh OTHOIICHUE
Xoz1a TIOPWIHS K AMaMeTpy wanuuapa S/ d . DTOT mapameTp BIUsSeT Ha Cpel-
HIOI0 CKOPOCTb TOPIIHS, rabapuThl TIO BBICOTE, pecypc padOThl M SKOHOMMUY-
HOCTb JIBUTATEIIS.

B Bbicokoo6opoTHbIX aBuratensx (BOJI) snauenus §/d uenecoo6pasHo
CHIKATH JAJISI TIONTyIeHNST yMEPEHHOH CKOPOCTH TIOPIIHS, TIOBBIIICHUS MEXaHW-
YeCKOTO K.I.J. U ECTKOCTH KOJICHYaToro Baja. B cpenHeoOOpOTHBIX JIBHUrare-
as1x (COJI) MOKHO BBIOMPATh yBENTMUEHHBIE OTHOMERUs S/ d .

CripaBka: BBITIOJIHEHHbIE JIBUTATENIM PEYHBIX CYIOB MMEIOT CIIeyIoIre
3nauenns S/d :

COa1,1+1,5

BOJI 1,0+1,2.

["abapuTHBIE pa3Mepsl W Macca JABUTATENS 3aBUCST OT 001Ieil KOMIOHOBKH
1 BbIOOpa apXUTEKTYypHOIT (hOPMBI, KOTOpasi B CBOIO OYEPEb 3aBUCUT OT MPUHSA-
TOM CXeMbI KPUBOLIMITHO-IIATYHHOTO MeXaHu3Ma. [Tpu BeIOOpEe apXUTEKTYPHBIX
(dhopM HEOOXOAMMO YYWTHIBATH OCOOCHHOCTH AWHAMUKHW IIBUTATEINs, HAIWYHE
HaITyBa, yI00CTBO MOHTa)Ka M 00CITY’KMBaHWS B MALIMHHOM OTIEJIEHUH CyIHa,
pacrionoxeHue BCIIOMOTaTeNIbHBIX arperatoB. Ha cymax peuHoro ¢uiota Hau-
Oonblliee pacnpoCTpaHeHHe TTONYYHIIA YEThIPEXTaKTHbIE TPOHKOBBIE OTHOPSI-
Hble 1 V-o0pasusie COJl m BO/I.

OpHOpSITHBIE JBUTATENN XapaKTepU3YIOTCS TPOCTOTONW KOHCTPYKLIUH,
CPaBHHTENILHO BBICOKOW TEXHOJIOTMYHOCTHIO M3TOTOBJIEHUS U XOPOILei peMOH-
TOMPUTOAHOCTEIO. OCHOBHOE TPENMYINECTBO V-00pa3HbIX JBUTATENE Tepesn
OJHOPSIAHBIMU COCTOWT B YBEIMUYEHWN KECTKOCTH JeTalleil ocToBa 3a cueT
YMEHBILIEHHS JJTMHBI TIPU OTMHAKOBBIX pa3Mepax MUIHHIpa. YToi pa3paia 0i1o-
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KOB 3aBHCHT OT YWCIIa UMJIMHIPOB, TAKTHOCTH, OTPAaHWYEHUH Ha rabapuThl 1O
BbICOTE M TpeOOBaHMI ypaBHOBeIIeHHOCTH. Hanbomnee yacTo BCTpeyaroTes yr-
ae1 45°,60°, 1 90°, pesxe 120° u 180°.

B 3agaum KypcoBOTO NMPOEKTHPOBAHUS BXOOUT pa3paboTka MOAN(pHUKAIIH
JBUTATeNs Ha 0a3e CyNIECTBYIOIINX aHAJIOTOB M MPOTOTHUIOB. YUNTHIBAsA 00Jb-
LIYIO0 CIIOKHOCTh M TPYAOEMKOCTb pa3pabOTKN HOBOI KOHCTPYKIMW JABHATATEIIS,
KOMITOHOBKM U BbIOOpa pa3MepoB IeTajell 1 JIEMEHTOB OCTOBA, MEpe CTYAEH-
YeCKOl TIPOEKTHO IPYTITO Mperkae BCETO CTaBUTCS 3a/1ada 000CHOBAHUS KOH-
CTPYKTHBHBIX (hopM, BBIOOpA pa3MepoB W KOMTIOHOBKHM JeTaieil KpUBOIIUITHO-
maryHHoro mexaHusma (KLLIM), mexaHu3zMma raszopacnpefesieHus U CHUCTEM
JIBUTATEJIS.

Taknm 00pa3om, Tpy BEMYEPUNUBAHUH TTPOIOIBHOTO M TIOTIEPETHOTO paspe-
30B nBurarens, koHdurypauus u pasmepsl neraneii KIIIM npuHMMaoTcs 1o
JAHHBIM MPOBEIECHHBIX PAacueTOB, KOH(UTYpaLUs ke U pa3Mepbl AeTajnell ocTo-
Ba IO TMPOTOTHMYy ABHraress. [1opsaoK BBITIONHEHUs uepTekell oOmiero Buaa
M3JI02KeH B pazzaene 6 [Tpunoxenns 4.

Bonbioe 3HayeHre B Xo/€ MPOEKTUPOBAHUSA COBPEMEHHBIX ABUTaTeNeil u
Y3JI0B TIpUIAETCS pacueTaM Ha MPOYHOCTh OCHOBHBIX JeTajiell M y3JI0B, KOTO-
pBle TIO3BOJIAIOT 00OCHOBATH MapameTphl W BBIOPATh pa3Mepbl, 00ecnevnBaro-
1[1e HaIeKHYI0 IKCTUTyaTallMio ABUraTess U MUHUMAJIbHO BO3MOXKHBIE Macco-
rabapuTHbIE MOKa3aTeu.

3. Bl:lﬁOp pa3MepoB U pacueT HA IMPOYHOCTH KOJEHYATOI0 BaJjia

3.1. Obmme nonoxenust. KomeHuarslii Bas sBIsieTcs OQHOI M3 Hamboiee
OTBETCTBEHHBIX M JOPOTMX JeTanel nBurareis. BeiOpaHHas KOHCTPYKTHBHas
(dopma Baja 10KHA 00eCTIEYNTD!

- HanOOIBIIYI0 PAaBHOMEPHOCTh BPAIIEHHS, T.e. PABHOMEPHOCTb M3MEHe-
HUA KPYTSLIEro MOMEHTa M0 BPEMEHH;

- HaWTy4LIyl0 YPaBHOBEIIEHHOCTb CHJI MHEPLIUH M CO3[aBaeMbIX UMU MO-
MEHTOB;

- paBHOMEpHOE HArpy’KeHHe YacTeil KOJIeHIaToro Baja rmpu padoTe OBHra-
TeNs;

- HaMeHBIINe HANPSHKEHNUS OT KPYTUIIBHBIX U M3THOHBIX KosleOaHW.

H3roraBnnBaroTCs KOJIeHYAThIe BaJIbl M3 CTAM KOBKOW M IITaMIOBKOM Min
OTIIMBKOM U3 YyTyHa.

CrpaBka: Bajibl CYIOBBIX IBUTaTeNieil M3roTaBiuBatoTcs U3 ctanu 35, 40,
50, 35T, 40T, 50T mo 'OCT 1050-88, B BOJ] npumensitores cranu 40X, 40XH,
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35XM, 30XM2MA, 18X2H4MA mo I'OCT 4543-71, nuTble BaJlbl W3TOTABIIHN-
BAlOT W3 MOIW(PUIMPOBAHHOTO UYTYHA C IMAPOBUAHBIM TPAQUTOM TEPIUTO-
(depputoBoit cTpykTypel CH30, CU35, CU38 mo 'OCT 1412-85 u BbIcOKO-
npouHoro yyryna BU50-2, BU60-2 nmo OCT 7293-85.

PazMepbl 1IeMEeHTOB KoJIeHa Bajia 3aBUCAT OT AWaMeTpa MWIHHAPA U X0Ia
TIOPIIHS W BBIOWPAIOTCS 10 OOOOMICHHBIM KOHCTPYKTUBHBIM COOTHOIICHUSIM
BBITIOJIHEHHBIX JBUraTeme.

CripaBka: TUTIMIHAS KOHCTPYKIIMS KOJICHA BaJia IMOKa3aHa Ha puc. 1, pexo-
MEHIyeMble KOHCTPYKTHUBHbIE cooTHOWeHUs 11t cynoBbix BOI u COJl naHbl B
Tabm. 2.

Ta6nuua 2
KoHCTpyKTUBHBIE COOTHOLUEHUS
L d’ d, d,
(11-1,5)d (0,6 +0.8)d (0,6 +0,9)d (0,45+0,6)d"
b h r
(0,3+0,5)d’ (1,45+2,0)d" (0,06+0.1)d’

OCHOBHBIE pazMepbl CTAJIbHBIX KOJEHYATHIX BAJOB IVIaBHBIX M BCTIOMOTa-
TENBHBIX CYNOBBIX IBUTaTeNell NOJKHBI yaoBneTBopsATh [IpaBunam Peructpa,
YyTryHHBIE KOJICHYAThIE BaJIbl MOTYT OBITh IOTMYIIEHBI K YCTAHOBKE B IBUTATENb
TOJNBKO MO ocobomy cormacoBaHuio ¢ Permctpom. Ilocie BbIOOpa OCHOBHBIX
pa3MepoB KOJIEHYATOro Bajla U MPOBEPKH COOTBETCTBUS MX TpeboBaHUAM Peru-
CTpa NPOM3BOAUTCS MOBEPOUHBIN pacueT Ha MPOYHOCTh. [Ipn 3TOM KoJeHUaThIH
BaJl paccMaTpUBAETCs Kak pa3pe3Has Oajka, U3 HEero BBIAEISETCS OfHO, Hanbo-
Jiee Harpy»kKeHHO€ KOJIEHO, T.e. TaKoe, K KOTOPOMY MOAXOAUT MaKCUMallbHbI
KpYTALIMIA MOMEHT OT OCTaJbHBIX LMIMHAPOB. OnpeneseHre Haubosee Harpy-
JKEHHOTO KOJIeHa BeZIeTCS TaOJMYHBIM METO/IOM, MyTeM CyMMHpOBaHWS Habe-
ralolInX MOMEHTOB B COOTBETCTBHUHU C TTOPSAKOM pabOThl LMIUHIPOB ABHTaTe-
ns1. JlaneHe i pacuet BeneTcs Ui 3-X OMAaCHBIX MOJIOKEHNUI:

1. HpI/I MaKCUMaJIbHOM 3HAYCHUUW paauaJIbHOTO YCUITUA Zmax = pmax , UTO

COOTBETCTBYET HAINpaBIEHUIO KOJIEHAa MO0 OCH LWIMHApPA TPH TMOJOKECHUN
nopwHs B B.M.T.
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2. I1pu moBopoTe KoJieHa B TOJIOKEHHE, COOTBETCTBYOIIEE MAaKCHMAITbHO-
MY 3HAUEHWIO TaHTEHIMAIBHOTO YCHIIMS OJHOTO IMIHUHApa (OmpeaenseTcs mo
auarpamme).

3. [1pu moBopoTe KolieHa B MOJIOKEHHE, COOTBETCTBYIOLIEE MAaKCHMallbHO-
MY 3HAQUEHHIO CyMMapHOTO TaHTEHIMAJBbHOTO YCHIHS (OTpeneseTcs 1Mo ana-
rpamme).

[Mpu KypcoBOM MPOEKTHPOBAHUU MOMKHO OTPAHMYHTBLCSA PacyeToM B 1-m
OTIaCHOM TIONIOKEHHH, pacueTHast cCXxemMa MpeocTaBIeHa Ha puc. 2.

Pucynox 1 — Konena Bana ¢ pa3nugHO (GopMoii mmek:
a — nmpusMaThieckas; 6 — oBasbHas; B — LMIMHIPUYECKas.

P = Z
Zro /| | A B
2! b2

NN
T

PucyHok 2 — Cxema pacueTa Bajia B 1-M 0MacHOM MOJNOKEHUU
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3.2. PacueT MoTbLIEBOI 1 pamoBoii meek Bana. Llleliku Basa mon AelicTBU-
€M TIPUJIOKEHHBIX CHJI M MOMEHTOB MOABEpraloTcs nedopManusMm u3rnda u
KpYy4eHus.

Hanpsoxenus ot nzruda, Mlla:

MOTBLIEBAS IIEHKa

d2
paMoBas 1eika
M d’
2

c, =—+=2 / *(—),
u.p. Wu pmax put d[z)ut 1_a4

rae P, - MakCuManbHOe JaBnenue uukna, Mlla;
d,,, - IMaMeTp MOTBUIEBOI LISHKH, CM;

d pu - AMAMETD PAMOBOH IIEHKH, CM;

lpm - JJINHa paMOBOUW IIEUKH, CM;
Ol - OTHOLICHHME NUaMeETpa CBEPJICHUA K TUaMeTpy LIEHKH.

Hanpsixenns kpyueHus B kaxaoi weiike, MITa

2M 2
d 3)

1="IC =4 R ,
)/ dd(l-at)

rae/; - CcyMMapHOe Ha0eraromiee TaHTeHIManbHoe ycunne, MIla;

R - pannyc kpusommmna, cm.
CroxHOe HanpsbkeHne oT M3ruda u kpydenus, Mlla

2 2
o, =40, +41°, ()
[TomyuyeHHble 3HAUEHUS G, CPABHUBAIOTCA C JOMYCKAaeMbIMH Hampske-
HUSIMU B COOTBETCTBHMH C BRIOPAHHBIM MaTepHAJIOM Balia.
3.3. TlpoBepka paMOBBIX U MOTBLIEBBIX MOAMIMIHUKOB. [TOAMINITHUKH KO-

JIEHYATOro Bajla MPOBEPAIOTCA HaA YACJBHOE NABJIEHHE, pacdeT MPOU3BOAWUTCH

TOJABKO B 1-M TIONOKEHWU npu MakKCMMaJIbHOM  paJuaJIbHOM  YCHJIMH

JJIS MOTBIJIEBOH IIEHKHN
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d2

Kmax = 0’785pmax 7[ ’ (5)
IUI paMOBOM [IEWKKU
d 2
Ko =0,785p, . ———. (6)
d .

[To momyueHHBIM BETMYWHAM YAENbHBIX TaBJE€HUI BEIOMPAIOT aHTH(PPHUK-
LIMOHHBIE MaTepUabl [T NOAIIUITHUKOB BaJa.
CrnpaBka: Mapky HEKOTOPBIX CIIJIABOB M COOTBETCTBYIOIINE MM JOIyCKae-

Mble BEIMYMHBI K . TPUBEIEHBI B Talm. 3.

Tabnmua 3
Jonyckaemble yaelibHbIe TaBIEHUS

Maoxa | BS8:B83 | BH: BK2 EpC30 ACY-2 AO20-1
CnﬂzBa rocT rocT rocT rocT rocT
1320-74 1320-74 493-79 14113-78 | 14113-78
K
B 18420 15+18 30+35 10 25 710 30
Mlla

B zakmoueHue cregyer AaTh YeTKOE TEXHHKO-3KOHOMHYECKoe 000CHOBa-
HUe TIPUHATBIX PEIIeHUH Mo BBIOOPY KOHCTPYKTHBHBIX ()OPM KOJEHYATOro Baja
W ero 3JIEMEHTOB, CIIOCOOOB MOIBOJA CMA3KH K TPYIIUMCS MOBEPXHOCTSIM, Me-
TOJlaM YNPOUHEHHs TOBEPXHOCTH U BbIOOPY MaTepuana Ajs U3rOTOBJIEHHS Baja
Y MOALINTTHUKOB.

4. BoiGop pa3zmepoB U pacueT HA MPOYHOCTH AeTaJieil mopIIHeBOoH

rpynnsl

4.1. O6mue nonoxkeHus. [lopImHeBas rpyma COCTOUT U3 CIECAYIOMINX OC-
HOBHBIX JIeTallei:

- IOPIIHS, 1IETbHOTO WJIA COCTABHOTO;

- MOPITHEBBIX KOJIEL, KOMITPECCUOHHBIX U MACJIOCbEMHBIX;

- MIOPIITHEBOTO Tablia, TIABAIOLIEr0 WK 3aKPETIEHHOTO.

Cremyer OTMETHUTD, YTO COCTaBHbIE TIOPIIHM 11€JI€CO00Pa3HO NPUMEHSTh B

TeX ciydasx, korma cpennee sdexruBHoe nasneHne p,. >1,2 +1,4 Mlla, a

MaKCHMaJIbHOE JaBlleHue mukia p. - >10-+12 MITa.
KoHCTpyKIus MOpLIHEBON IPYIIbI JOJKHA Pa3pa0arhiBAaThCS € Y4EeTOM
cleayrommx TpeboBaHumit:
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- obecrieueHre HaIe)KHOTO YINIOTHEHHSI OJIOCTH LMJINHIIPA;

- 3¢)peKTUBHBII OTBOJ TEIUIOTHI OT TOJIOBKHU TTOPIIHS;

- JOCTAaTOYHO Pa3BUTbIE OMOPHbIE TTOBEPXHOCTH MOPIIHEBOTO MajbLa IJIs
obecreueHnst yMEepEeHHbIX YIeIbHbIX JaBlIeHNN;

- MUHAMaJIbHO BO3MOXKHAst Macca MpU COXpaHEeHNH He0OXOANMO#t TPOYHO-
CTH ¥ KECTKOCTH.

CrpaBka: MaTepuaiiaMy JAJsl N3rOTOBJIEHUs MOPIIHEH CiTyKaT aTroMHHUE-
Bble criaBbl AK4 u AK4-1 no T'OCT 4784-97, cepbie erupoBaHHbIe U BBICO-
xorpounsle uyryHel CH 24, CY 45 mo I'OCT 1412-85 u BY 45-5 no 'OCT
7293-85; B COCTaBHBIX MOPIIHAX I M3TOTOBJIEHUS TOJOBKHU MPHUMEHSIOT ’Ka-
porpounsie ctanu Tuna 20X3MB® no 'OCT 5632-72; mopiuHeBble KoJibLa
M3roTaBIMBAOT 3 yyryHoB CU18, CU21, CU28 no 'OCT 1412-85, a takxke u3
cranmu 45, 50T, 65I" mo 'OCT 1050-88, X12M 1o I'OCT 5950-73, V8A 1o
T'OCT 1435-99; nopiuiHeBble Maiblbl CyAOBBIX JBUTaTeNleil N3TOTABIMUBAIOT U3
cramu 15 nm 20 mo F'OCT 1050-88, B opcrpoBaHHBIX IBUTATENSX MPUMEHS-
10T JlernpoBaHHble ctanu 15XM, 38XA, 12XH3A no 'OCT 4543-71.

Pa3meps! nertaneil MOpIIHEBOI TPYTITbI BEIOUPAIOTCST MO KOHCTPYKTUBHBIM
COOTHOUIEHWSM BBITIOTHEHHBIX ABHUTATEIICH.

CripaBka: KOHCTPYKTHBHASI CXeMa TMOPIIHSA CyIOBOTO IBHUTATelNsl ToKa3aHa
Ha puc. 3; peKOMeHIyeMble KOHCTPYKTHBHBIE COOTHOLIEHUS IS MOPIUHEH cy-
JIOBBIX CPeTHEOOOPOTHBIX ABUraresieil 1aHbl B Taodn. 4. [TpaBuiabHOCTE BIOOpa
pa3MepoB OTpeessieTCsl pacueTaMy Ha MTPOYHOCTb.

Tabnuua 4
KOHCTpYKTHBHBIE COOTHOIIEHUS
o
H, H, ATOMUH K
cmano

‘ . (0,12+0,22)d .
(L1+1,5)d (0,12+0,2)d (0040080 (0,75+1,0)d

[Mponomxenue Tadm. 4

dHH d()H 18 h b

(038049 | (0.4+0,7)d,,,, [(0.35+0,7)d | (0,022+0,03)d | (003+0,04d
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PucyHok 3 — KOHCTpYKTHUBHBIE COOTHOIIEHHS] TOPLIHS
4.2. Pacuet nopiuHs. [TonHbli pacueT NOPUIHS NMpeaycMaTpUBaeT MPOBEP-
Ky HanpshKeHHO-/1e()OPMUPOBAHHOTO COCTOSIHUSI C YYETOM COBMECTHOTO BO3-
JeiCTBUS TETUIOBBIX M MEXaHUUECKHX HArpy3ok. B kypcoBoM mpoekrte orpaHu-
YUMCST IPUOJIMKEHHBIM PacieToM TI0 YIPOIIEHHBIM (opMysiaM OT BO3IEHCTBUS
MeXaHMYEeCKUX Harpy3oxK.
ITpoBepka Ha cxaTue Mo MUHUMAaJIbHOMY CEYEHHIO:

A 2
G(T)K = % = 0’785pmax ]C:I

- MHHHMAIIbHO® CeUeHHe MOPIIHS, CM” (CM. pHC. 3).

, (7

TA€ J i
Jns uyryHa gomyckaemble HampsikeHus paBHbl 40 Mlla, ans amtoMuHMe-
BBIX cruTaBoB — 25 MITa.

[MpoBepka TpOHKA MOPIIHS Ha y/eTbHOE JaBlIeHNUE:
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AN

d
=0.785p, . @®)

mp mp

Py
dL

K=

rae p, - HopmaibHoe nasienue, Mlla;

L,, - nmna tpomka nopuiss, cM (cM. puc. 3).

Jna  uyryna  K,,, =0,35MIla, nna amomuHHMeBoro  crmasa
Ky =0,7MlIla .
JIHWIIle TIOPIIHSA PacCYUTHIBAETCA KakK ILUIOCKas IUIACTHHA, 3a/ellaHHas Mo

KOHTYPY.
HampspkeHnst Mo KOHTYpY B paanajibHOM HalpaBlIeHNN:

3 rcp
c,.=— s 9
X 4 p’ 8 pmax ( )
B TAH'CHUUAJIbHOM HaHpaBJ'IeHI/II/IZ
3(7,
C,=—| < p max (1 0)
Vo408
HanpsHKEHU B HEHTPE AHULA:
2
3 r,
o==l+u)-Z| P (1)
8 ( 0

B ¢opmymnax (9), (10) u (11) obo3naueno:
7, - CPEIHUI pajuyC MIACTHHEL, CM (CM. puc. 3);
4 - TONIMHA TOHBIIIKA TIOPIIHS, CM (CM. pHC. 3);

W - ko3bduument Ilyaccona; mis uyryna W= 0,3, mis amOMUHHEBBIX
craBos L = 0,26.

I[OHYCKaeMBIe HamnpsyKEHUA:

YYT'YH 6080 MITa
aJTFOMUHUEBBIE CIUIaBbI 40+60 MTla
cTanb 100+120 MIla

Pacuer nopIIHEBOro nabla 1 KOMIPECCHOHHBIX KOJIEI] MOYKHO BECTH MO
METOIMKe, U3JI0KeHHOH B [6, ¢. 181-187].

B 3akmoueHne ciefyeT nath YeTkoe 0OOCHOBaHWE MPUHATBHIX KOHCTPYK-
TUBHBIX PEILEHHH.
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5. Bri6op pazmMepoB u pacueT HA MPOYHOCTH JAeTajlell MATyHHOH

rpynnbl

5.1. Obmme nonoxenus. lllaTyHHas rpynma TpOHKOBBIX ABHTaresneii co-
CTOWT U3 CIELYIOIIMX 3JIEMEHTOB:

- CTEPKHs LIaTyHa ¢ MOPLUHEBO rOJIOBKOIA;

- pa3beMHOW KPUBOLLUITHON IOJIOBKH, BEPXHSA IOJIOBUHA KOTOPOH MOXKET
BBITIOJTHATBCS 32 OJHO LEJIOE CO CTEPKHEM IATYHA WK OTIAEJIBHO OT HEro;

- IIaTyHHBIX OOJTOB;

- BKJIa/IbIIEH MOJIIUITHUKOB.

M3rotapnuBatoT 1ATyHbl KOBKOW B ILTaMIax ¢ MOCIEAYHOLIEH TepMuue-
CKOW M MexaHW4eckoil 00paboTKOH, MCKIIIOYarolell BO3MOKHOCTh TMOSIBIEHUS
30H KOHLIEHTPALUH HaNpsKeHUH B Mpouecce padoThI.

Cnpaska: crepxxkuu COJ[ nu BOJI wmsroraBnuBaoT u3 craiu 40XH2MA,
38X2H2MA, 38X2MIOA mo 'OCT 4543-71, B MasiohopCHpOBaHHBIX CYTOBBIX
aBuratensx npuMenstor ctanu 40X, 45X, 40XH no 'OCT 4543-71 u cranu
40, 45, 50 mo 'OCT 1050-88; maTyHHBIC OOJTHI M3TOTABJIUBAIOT B OCHOBHOM
W3 JIETUPOBAHHBIX KOHCTPYKLMOHHBIX craneil 40XH2MA, 40X2H2MA,
38XH3MA, 362H2M®A no I'OCT 4543-71.

KoHcTpykTHBHBIE (DOPMBI IIATYHOB TPOHKOBBIX [BUraresieil 3aBHCAT OT
THUTIA IBUTATENS, er0 OBICTPOXOTHOCTH, TAKTHOCTH, IPUMEHIEMbIX MaTepHAJIOB,
pecypca u psima Apyrux (aktopoB. BecbMma cylecTBEHHBIM SIBISIETCSI BBIOOD
(dop™MbI cedeHns cTepxkHs maryHa. Hanbonee pacnpocTpaHeHbl CTEPIKHH ABY-
TaBPOBOTO CEUCHUS, KPyIJioe U TpyOuaToe ceueHne MPUMEHSIOTCS BeCbMa pel-

Ko (puc. 4, a). inuHy watyHa L OmMpenensioT mo oTHoweHno A, = R/L,
npunnmas 111 COI u BOA A, = 0,24 +0,31.

[NopuHeBas TonoBKa IIaTyHa OTKOBBIBAETCS 32 OAHO CO CTEP)KHEM B BHIE
3aMKHYTO# MPOYIIMHBI HUJIMHIPUUECKOM UITN 0BalIbHOM (hOpMBI (cM. puc. 4, 0),
WMeIOILel TUIaBHOE COTIPSKEHUE CO CTep)KHEM InaryHa. B oTBepcTue mopuiHe-
BOM TOJIOBKM C HavalbHbIM HATATOM YCTAHABJIMBAIOT OPOH30BYIO BTYIKY. Pa3-
Mepbl MOPIIHEBOIT TOJOBKH OTpeNeNsioTcs pa3MepamMy MOPIIHEBOTro Majabla U
BO3MOXKHOCTBIO pa3MelleHus e& BHYTPH MopwHA. s CyIOBBIX ABUTaTelNei
PEKOMEHIYIOTCS CIIeIyIOIINe COOTHOIEHNS TMaMeTPOB TIOPIIHEBON TOJTOBKH:

cond, =(1L15+13)d,,: d, =(1,6+18)d,,
Bon d, =(L1+1,2)d,,,: d, =(1,3+17)d,,
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PucyHok 4 — KoHcTpykuus fgetaneii IaTyHHON MpyTIbl

Jlnneiiubiii pasmep ronosku [, onpenensercs paccTosHueM MeKIy 6o-

OblILKaMK TOPLIHS [ .
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KpuBommmHas ToNOBKa MIaTyHa OTIMYaeTcs OONBIINM pa3zHOOOpaszueM
(opM. B 0IHOPSIAHBIX TPOHKOBBIX ABHTaTeIIIX JIMHEHHBIH pasmep [ (cM. pHc.

4, B) NOJKEeH BBIOUpAThCA C TAKUM pacyeToM, 4ToObl 00ecTieYUTh BO3SMOKHOCTh
BbIEMa TIOPITHS Yepe3 MIIMHAP BMECTe ¢ MmaTyHoM. [Ipu GompImmx auameTpax

weiiky Bana (d,, ) 310 TpebOBaHHE MOXKET ObITh 06ECTIEUEHO 3aMEHOIT MPSIMOTO
pazbeMa Ha kocoif (cM. puc. 4, B) UM BBITIONTHEHUEM HUAKHEN TOJIOBKHU LETMKOM
OTBEMHOM OT cTepikHs. BbicoTa BepXHeil /;, M HWKHe#l /i, TONOBHH KPUBO-

LIUMHOW  romoBkM (cM. puc. 4, T) BbIOMpaeTcd U3  COOTHOIIEHUH
h, =(0,65+0,75)d,,, h, =(0,5+0,6)d,, . Toctpoenne KkonTypa waryna
BEIETCA B CleIyIoLeM Mopsaake (cM. puc. 4, 1).

W3 1eHTpa MopuIHEeBOro Majblia MPOBOIAT ABA Jiyda mod 45° K BepTHKab-
HOW OCH 10 TiepecedeHns ¢ KOHTYpoM Tanbia (T. 1 w 2), 3aTeM Ha TOpPH30H-
TaNbHOW OCH KPUBOILHUIMHO IOJOBKH OTKIaAbIBAIOT 4/3 paccTOsHUA MeKIy T. 1
—2(1.3u4). Touku 2 —4 u 1 — 3 COeAUHAIOT MPAMBIMU JTUHUAMU, KOTOpPbIE U
SIBJISTFOTCS] BHEITHIMY TPAaHWLAMK KOHTYPa CTEPIXKHS IIaTyHa.

KoHcTpykiust matyHHbIX 60TOB (M. puc. 4, 1) TOJDKHA OTBeYaTh Tpebo-
BaHUSM TMPOYHOCTH U HAEKHOCTH NMPH AIHUTEIbHOMI padote. [{ns aToro:

- nuametp crepikus Gonta d, menaior pasHbiM (0,85+0,95) oT BHYTpeH-
HEro IuaMeTpa pe3bObl;
- TIepeX0/1 OT CTePKHsA K pe3ble BbIMONHAIOT no panuycy p; =0,2d ,;

- COMpsHKEHHWEe CTepKHS C TOJNIOBKOM  BBITIONHAIOT 1O  paguycy
py =(0,15+0,25)d, ;

- Iepexol K LEHTPYIOIIUM MOsICKaM - P, = (0,2 + 0,25)d -

5.2. Pacyer waryHa. Pacuer HampsiKeHHO-Ie()OPMUPOBAHHOTO COCTOSTHHS
HIaTyHa BeJIeTCsl IS BCeX ero 3JIEMEHTOB: MOPLIHEBOM W KPUBOIIHUITHOM TOJIOB-
KM, CTEp>KHSI M IIaTyHHBIX 00nTOB. HMke, B paMkax TpeGoBaHUI K KypcOBOMY
MPOEKTY, PACCMOTPEHa YIPOIIEHHAs METOMKA pacyeTa Ha MPOYHOCTh CTEPIKHS
IIaTyHa U [IaTyHHBIX GOJTOB.

B cymoBbIX IBUTraTeNsX CTEP)KEHb MIATyHa MPOBEPSAETCS Ha CKaTHe MO MH-
HUMaJbHOMY CEUCHHUIO OJTU3 OPIITHEBOI FOJOBKH:

A d’
G = Puax ——— =0,785p,.x —— <120MlIla; (12)
f min f min

JIOTIONTHUTENBHO CTEPIKEHb MPOBEPSETCS Ha CKAaTHe U TPOAOTbHBIN H3rHO

MO CPEIIHEMY CEUEHHIO - B MIIOCKOCTH KayaHHsl MIaTyHa:
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1 I?
cymaxx = pmaxA —* 5,26 : 10_4 J_
f;P X : (13)
B HCpHeHHHKyHHpHOﬁ TIJIOCKOCTH:
2
cymaxv = pmaxA L + 5,26 : 10_4 i
s ' (14)

B ¢opmynax (13) n (14) o6o3Ha4eHO:
A - nnomane nopuiHs, cM’;

fq) - paCuy€THOE CEYECHUE, CM2;

J» J, - MOMeHTEI uHepIMH cevenns f, OTHOCHTENBHO Ocell X—X u

Y — ) COOTBETCTBEHHO, cM*;
L - mnvna maryna, cm

L =L-05(d,, +d,).

]_HaTYHHBIC‘ OOJIThI PaCcCUYUTHIBAIOTCA Ha PACTKEHUE OT NEeWCTBUA CUIT 3a-
TSOKKW U PACTAKEHUA.

Py

l.

o, =1273

> <80+120MIla
¢ ; 15)
rie Py, - cuna, pacrsarusatowmas 6o, kH;
[ - YHCIIO MIATYHHBIX OJITOB;
d . - nuametp cTepikHs GonTa, CM.

Cua, pacTATHBAIOIIAst OONT, OTIPENENISTCS O BRIPAXKEHHIO

P, =P,+(0,15+025)P

jo
npunmvas Py ~ 3,0P 5, momyunm

P, = (3,15+3,25)sz; 16)

e Py =|m, (142, )+m, |Ro* 107 F,,

m 7> m o " Macca NnocCTymnarejibHO U BpallaTeJIbHO ABWKYIINXCA Y4acTei, Kr;

@) - yrnoBas CKOpOCTb KOJICHUATOro Baja, paﬂ/c.

B 3akmrodeHue crefyeT naTh 4eTKoe 00OCHOBaHHME BbIOOPA KOHCTPYKLHMN
JeTajieid IaTyHHON TPYIIIbL.
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6. KomnmoHoBKa 001uX BHIOB JBHTATEJIsI

[Monm kOMTIOHOBKO# 0OOIIMX BUIOB TIOHUMAETCS pa3paboTka depTexel 1mo-
MEPEYHOTO U MPOIOJIBHOTO Pa3pe30B ABUTATENS, B X0Je KOTOPOIl BeaeTcs yTou-
HEHME U COIVIacOBaHME paHee BBIOPAHHBIX Pa3MEpOB AeTalleil U y3JI0B KPHBO-
LIMIHO-UIATYHHOTO MEXaHW3Ma U 0CTOBa ABHUraress. B mepByro ouepens BeneT-
¢s1 KOMITOHOBKA TIOTIEPETHOTO paspesa (puc. 5).

KoMNOHOBOUHBIN YepTek MOMEPEYHOro pa3pe3a BBIMONHAETCS IS ABYX
nonoxenuit KIIM (cwm. puc. 5, a, 6). B nonoxenun nopiwHs B BMT yTouHseT-
sl TIOJIOKeHNE BEpXHEro o0pesa BTYJIKM M BbICOTA KaMepsl cropanus. B moo-
xeHnn mopmwHd B HMT yTouHsieTcst monokeHWe HIKHEro oOpesa BTYNKH 1
OKOHYATEJbHO YCTAHABIMBAETCS AJMHA MOPIIHA. I 9TOro Ha BCIOMOraTesb-
HOM dYepTeske (CM. puc. 5, B) HAHOCUTCS TOUKa HIDKHEH KpOMKHM BTYnkH A. 3a-

TeM Ha Kanbke Hanocutes orpesok 00, , pasHbiii B MaciTaGe jinHe mwatyHa.
[Nepememas KanbKy TakuM obpa3zom, uToObl Touka () mBHramace mo ocu mu-

JIMHApa, a TOYKa 0, mo ok HOCTH KpHUBOIIHIIA, IMMOJTYYHUM YCJIIOBHYIO TpacK-
1

Toputo Touku A. TlonoxkeHne HUKHEN KPOMKH BTYJIKH CUMTAETCS BBIOPaHHBIM
MPaBUIBHO, €CIIU MPU HAJIOKEHUH KaJbKU Ha pUC. 5, 6 TpaeKTOpHUs TOUKU A He
riepeceKkaeT KOHTYp LIaTyHa W OTCTaeT OT Hero Ha paccrosiHue 2+3 MM. [Tocie
3TOro HeoOXOAUMO yOeIUThCS, YTO MPOTHUBOBECH! KOJIEHYATOro Bajla HE 3aje-
BAlOT 32 HI)KHHE KPOMKH MOPIIHA U BTYJIKH.

KoMnoHOBOYHBIM UepTek NPOIOJILHOTO pa3pes3a (CM. puc. 5, T) BbIMOIHSA-
eTcsl ISl yTOUHEHUs TMHEHHBIX pa3MepoB KOJIEHYaTOro Baja, KOTOPbIE TOJKHBI
obecrneynTbh BO3MOKHOCTb pa3MelleHHs BTYJIOK LMJIMHIPA, BEPTUKAIBHBIX TIe-
pebopok 610Kka ¥ TIPOCBETOB TOJIOCTEH oxyaxaeHus. [lociie yToUHeHNsT 0CHOB-
HBIX pa3MepoB JeTajell HMIMHIPO-TOPITHEBON TPYIIBI HEOOXOAMMO PEINTh
CleIyIOLIe BOMIPOCHI:

- mpopaboTaTh KOHCTPYKIMIO (pyHIaMEHTHON paMbl M PaMOBBIX TTOIIHUIT-
HUKOB;

- OMpeNeuTh pa3Mepbl MaXOBHKA U €ro Croco0 KperuieHus! K KoJeH4YaTo-
My Bally C y4€TOM pa3MELIeHUs NeTajieil MexaHu3Ma MPHUBOJAA pacrpenesiu-
TeITbHOTO BaJa;

- popaboTaTh KOMIIOHOBKY MEepEeHEero Topla ABUraTess, ONpeaesiiB BO3-
MOYKHOCTB pa3MeLIeHUs ¥ NPUBOJA MACIsTHOrO Hacoca, KOMIpeccopa, HacOCOB
CHCTEMBI OXJIJKACHUS;

- BBIOpATh MeCTa YCTAHOBKH TOCTA YIPABJICHUS, PETYIAATOPa, TypOOKOM-
npeccopa, TIaBHOIO IMyCKOBOTO KIalaHa, BO3AYXOpaclpeneiuTeNs, CepBOMO-
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TOpa peBepca, BO3AyXOOXJIaJUTellsl, TOINIMBHOIO HAacoca BBICOKOIO NABIICHUS,
(usTpOB M OXaguTeneit macia;

- PeluTh BOMPOCHI MOABOJA CMAa3KH K TPYLIMMCS MOBEPXHOCTSM MeXa-
HHU3Ma JBWKEHUS W BHECTH, B CBA3U C ITHUM, JOTMOJHEHUS B KOHCTPYKLIMIO KO-
JICHYATOTO BaJia 1 PaMOBBIX MOAIIUITHUKOB.

al 2/

Iy

PI/IcyHOK 5 — KoMmoHOBKa 001X BUIOB ABUTATENS
7. KoMmnoHoBKa MeXaHH3MA rajopacmnpeaejieHus

[Mpu MpoeKTHPOBaHMM MEXaHW3Ma Ta3opacrpesieieHus HeoOXOIMMO Y-
TBIBATh CIEIyOLIee:

- KOHCTPYKLMA KpbIIIEK B paifoHe pPacrojioKeHUs KIanaHoOB MOJUKHA
UMeTb PaBHOMEPHOE pacrpeiesieHne MeTalTa I UCKIFOUYeHHs HEOINHAKOBBIX
TETIOBbIX Ae(hopMaLHii;

- KJIanaHbl JOJDKHBI OTKPBIBATHCSA BHYTPb LIMITHHADA;

- IPOQUINPOBaHKE KYTauKOB JOJDKHO MPOU3BOIUTHCS C YUeToM TpeboBa-
HUS 00ecneunTh HauboIbIliee «BPEMsI-CEUeHNE» B COOTBETCTBUH C BHIOPAHHBI-
MU (ha3aMu ra3opacrpeneseHuns;

- 3aKOH JIBWJKEHUs 3BEHbEB MEXaHHW3Ma IOJDKEH BBIOMPATHCS € y4eTOM He-
00XOAMMOCTH CHIKEHHUS CUIT THEPLIUH;
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- BbIOpaHHbIe a3kl Tra3opacrpeneseHust TOJKHbI 00ecrneynTh MaKCH-
MaJlbHOe HATOJHEHNE LMITHHIPA W XOPOIIYI0 OYMCTKY €ro OT OCTaTOYHBIX Ta-
30B.

B X016 KOMITOHOBKH PEIIAlOT CJIETYIOLINE BOMPOCHI:

- BBIOMPAIOT YNCIIO ¥ PACTIONOKEHHE KITaNaHOB B KPBIIIKE;

- YCTaHaBIMBAIOT (OPMY M pa3Mepbl KaMephbl CrOpaHus;

- OMpEOENISIIOT JUaMeTp M XOJ KJaMaHOB, a TaKXe BBICOTY KPBIMIKH M-
TVHIPA;

- BEIOMPAIOT KOH(UTYPALIMIO Ta30BBIX KAHAJOB M TIONIOCTEH OXJIKICHUS B
KPBIILKE;

- BBIOMPAIOT MeCTa YCTAaHOBKH B KpbILIKe (OPCYHKH, IMyCKOBOTO KJamaHa,
WHINKaTOPHOTO KpaHa;

- BBIOMPAIOT YUCIIO ¥ PACTIONOKEHNE paclpeIeuTeNIbHbIX BaJIoB;

- paspabarbiBaloT (OpPMY M pasMepsbl Baja, YCTAaHABINUBAIOT KOHCTPYKTHB-
HBbIE 0COOCHHOCTH TIPUBOJA;

- BBIOMpAIOT cXeMy MeXaHW3Ma Tepelauyd ABWKEHUs! OT pacrpenBana K
KJIaraHam.

[Mocne perreHns TepeUNCIEHHBIX BOMPOCOB MPHUCTYMAIOT K OKOHYATEIb-
HOMY BBITIOJTHEHHIO YEPTEKeH MPOIOIBHOTO | MOMIEPEeYHOTO Pa3pe30B IBHUTATE-
T8,

CrpaBka 1: Mpy BEIMOJHEHUH PAcUeTOB HA TIPOYHOCTh M KOMITOHOBKE IBH-
raressi TOJIE3HO WCTOJIb30BaTh KOHCTPYKTHUBHBIE COOTHOLIEHHUS! TIO OCHOBHBIM
JeTajsiM CepUIHHBIX ABHraTesiell peuHbIX CyIOB, NMPHUBEAEHHbIE B JINTEpaType
[24].

CrpaBka 2: KpaTKHe PEKOMEHAALUU MO KOMIIOHOBKE arperatoB W y3JI0B
CHCTEeM JBWTATEIS N3JIOKEHBI B TIPHIL. 5.
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IMpunoxenue 5.
PA3BPABOTKA CUCTEM JABUT'ATEJIA

1. CucreMa moaaum TOIJIHBA

1.1. BeimonHUTEe 060CHOBAHUE CXEMBbI CHCTEMBI MOJIAYM TOIIMBA U COCTa-
Ba e& obopynoBaHus [5, 6]. [TpousBeanTe BHIOOP ONTUMAIbHON BEIUYHHBI T€0-
METPHUYECKOro yIiia ONepeXeHns Moaauy ToruBa. [1pu 3ToM MOXKHO OpHEHTH-
POBAThCS Ha JAHHBIE TU3ENA-IPOTOTHIIA.

OnperienuTe HMKJIOBYIO MOJIaYy TOMIMBA HA HOMUHAJIbHOM pexume b, .

U MIPYU MAaKCUMAaJIbHON MOITHOCTH AM3eNs bum&x , paBHOH P, 0 =(1,1-1,2)P, 100,

[6, c. 358-359]. Ompenennute MUHMMANIBHYIO LWKJIOBYIO ToAady npu pabore
= (0,10...0,1 S)b,l_mm . o Benmuuue b

JIBUTATEIIS] Ha XOJOCTOM XOIY bumin y.Hom

Tpu 3aJaHHOW TIJIOTHOCTH TOTUIMBA P, YCTaHaBJIMBACTCA NUAMETP IUTyHXKEpa

d ;7 TOIUIMBHOTO Hacoca Beicokoro pasnenus (THBJ) [6, c. 359-361].

1.2. Onpenenute BHYTPEHHUI 1 HapYKHBII TuaMeTpbl TPyOONpPOBOIa BbI-
COKOTO J1aBJIeHHMS.

CripaBka: BHyTPeHHHIi 1uameTp TpyGONpoBoLa BHICOKOTO IaBnenns d,,
ONPEJIeIIAIOTCS B EPBOM MPUOITHKEHNN U3 BBIPAKEHHIL:

npu e tpy6s [, <1 m d, =d, /(4,5..6)

npu wane py6s [, >1 v d, =d, /(4,5..5).

HapysxHblil 1uameTp Tpy6 d, BbIOEpHTE M3 YCIOBHS TONY4YeHNs HEOOX0-

JUMOM MPOYHOCTH. JIJIs 3TOTO MCTIONBb3YeTCsS COPTAaMEHT TPYO, MPUBEICHHbIN B
Tabn. 5 (TpyOsl crampHBIe OecmioBHbIe XomomHOTsIHYThie [[OCT 11017-80 u
I'OCT 8734-75; matepuan tpy6 — ctans 20 TOCT 1050-88).

Tabnuua 5
PekomeH1yeMblii cOpTaMeHT TPYO TS TOTUTUBHBIX
TpyOOIPOBOIOB BHICOKOTO HABJICHUS
Copra- Copra- Copra-
v | e | M | e | M| e
d /d |, d /d |, d /ld ,
" m dn , MM " m dn , MM " m dn , MM
MM MM MM
72 no 10 11/4 20...22,5
8/2,6 10...15 13/5 22,5...28.5 ;gg 3223
10/3 15...18 16/6 28,5...35 20/10 45'”50
11/3 18...20 17/7 35...40
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1.3. Ompenenute 9UCIIO U TUAMETP COTIIIOBBIX OTBEPCTHH (HOPCYHKH.

CH[!aBKaZ TI0 U3BECTHOMY TIE€pETany AaBJICHUA BIIPBICKA TOIUIMBA W JaBJIC-
HUA Ta30B B LWJIMHAPE PAacCUUTHIBAETCS TeOpeTHYeckas CKOPOCTb MCTEYEeHHs
CTPYH TOIUIMBA U3 coruia GOPCYHKH, M/C:

e p, U P, - COOTBETCTBEHHO CpelHEe JABICHHUE TOILINBA [IEPE/l COMIOBBIMH
OoTBepCTHAMH (DOPCYHKH ¥ HaBJIe€HHE B IIMJIMHAPE B OAWH M TOT K& MOMEHT
BpemeHH, [1a (MOXHO TIPUHSTH P,=P.> Py BBIOMpAETCS 10 pPEeKOMEHIAIH-
M [6, ¢. 362];

0,, - IIOTHOCTb TOTLINBA, K/’
&, - koappuument ckopoctn, pasHsiii 0,8...0,9.

3aremM ompelenuTe CyMMapHOe CedeHHe f, COIUIOBBIX OTBepcTHil (op-
CYHKH. YHCIIO COTUIOBBIX OTBEPCTHI MOXKET OBbITh MPHUHATO aHAJIOTMYHO (op-
CYHKE OBUTATECIIA-TIPOTOTHIIA. Ilo n3BeCTHLIM BETMIMHAM f A i ¢ OTpEneIACT-

Cs fUaMeTp dc COITOBOT'O OTBEPCTUSA.

1.4. JInst nonmyveHus palMoOHaIbHON KOHCTPYKLIHMK (GOPCYHKH MPOU3BEINTE
BLI60p TUTIA PACTBUTUTEIA W ONPEOCINUTE €Tr0 OCHOBHBIE PasMEpPBI: TUaMETP
UIIbI, OTHOCUTENbHYIO AH(depeHUnanbHy0 MIOIANKY, TTOOAbeM HWIIbI, TJI0-
a1k MOJ 3aMIOPHBIM KOHYCOM U TUIOLIAAb PACIbUIUTES, COMPUKACAIOILETOCS €
razamu [6, c. 361-365].

1.5. C menpio pemeHnst BOMpoca TEII00TBOAA OT (POPCYHOK BBITIONHUTE

pacueT K03 QHIICHTa TETIOBOM HAMPSKEHHOCTH PACTIBUTUTENS T .
IMOMHMUTE! TIlpu pabGore Ha [OM3ENbHOM TOIMJIMBE W BEJIUYHHE

Ty <3,5..4 dopcyHKn HaiexHO pabOTAIOT 0€3 NOTONHUTENLHOTO OXJIaske-

Hus. B ciywae T, >4 He0OX0IMMO NONONHHMTENBHOE OXIAKIEHUE KMIKO-

CThIO (BOIOH, TOTUTMBOM WJIM MAacjiOM), MUPKYIUPYOIeit depe3 KaHaibl (op-
CYHKHM TIpY HaJMYUK CTIeIMaIbHON CHCTeMbl oXJaxaeHus. Pabora nusens Ha
momorpetom 110 80...90°C TsKeTIOM TOTUTHBE TpeOyeT MOTIONHUTENEHOTO OXJia-

Kaenns GopcyHok mpu T, > 2,5...3.
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1.6. Io BEIOpaHHBIM pa3Mepam TMPOU3BEIUTE 3CKU3HYI0 KOMITOHOBKY (op-
cynkn u THB/I.

INNOMHMTE! JIna obecneueHus HaJeKHOW pabOThl Ha PaslIUYHBIX pe-
KUMax B CHCTeMe IMOJaul TOMJIMBA MPEIYCMOTPEH TOMIMBOMOAKAYHMBAIOILUIA
HacoC JIOMACTHOTO WJIM IIECTEPEHHOTO THIIA ¢ MepelyCKHbIM KJIamaHoM. DTOT
HAacoC MPUBOANTCS B JEHCTBHE OT KOJEHYATOrO Bajia M yCTaHABJIMBAeTCS Ha
HOCOBOM TOple IBHUrareis. PasBuBaemMoe MM [aBieHHE JIKHUT B TMpenenax
0,05...0,1 MITa.

OuncTKa TOITMBA OT MEXaHWYECKUX MpuUMecel MPONCXOoauT B (uirbTpax
rpy0O0il OUMCTKM HU3KOTO JABIIEHUs, YCTAaHABIMBAEMBIX B CUCTEME MOCIE TOI-
JIMBOTOAKAYMBAIOLIEr0 Hacoca U LIeNeBOro (GuibTpa TOHKOM OYMCTKH, MOHTH-
pyemoro Ha ¢dopcyrke. THB]I cpenHeoOOpOTHBIX mm3eneil BEITIONHSIIOTCS, Kak
MPaBUIIO, MHINBHUAYAJIbHBIMU Ha Kaxablil mnuHap. OnHomnyrxepasle THB/]
yCTaHABIMBAIOTCS Ha TOJIKe OJI0K-KapTepa WK KPemnsTcst Ha ero BepTHKAJIbHOM
CTEHKE BBIIIE MOJKH B 3aBUCUMOCTH OT TOTO, KaK Ha AN3eJNe YIOXKEeH pacrpesne-
JUTENBHBIN Basl. MHOTOTUTYH)KepHbIe HACOCHI PAIHBIX IBUTaTeneil ycTaHaBiIu-
BAIOTCS B BEPXHE yacTH IM3eIs MOCEpeinHe ero JUIMHBL, a Ha V-00pa3HbIX — B
pa3BaJie OJIOKOB W IMMPUBOMASATCS B PaOOTY OT KOJICHIATOTO Bayia. YcTaHOBKa (op-
CYHOK TIpW OTHOKaMEpPHOM cMeceo0pa3oBaHW# MPON3BOIUTCS MO OCH LMJIMH/-
pa.

B cxeme cucteMbl HEOOXOOMMO MPETYCMOTPETh U3MEPUTENIbHbBIE CPeICTBA
JUTSt KOHTPOJIS €€ paboThl.

2. CuctemMa ra3oTypoOMHHOIO HAXIYBA

2.1. Tlo yTOYHEHHBIM B pacueTe pabovero mpoiecca 3HaYCHUAM TaBICHHs
Bo3gyxa p, u ero pacxoma (G, ompenennTe OCHOBHBIE MapameTpsl TypGo-
KoMTIpeccopa:

2.1.1. AnnabarHas pabora cxarus, J[x/kr:

k-1
k Ps

=" _RT,

L s
ao.x k 1 pg

rie k =1,4 - nmokasaresb agmabaThl CXKATUS TS BO3IYyXa,;
R =287,5 - ra3oBas nocrossHHAS s Bo3myxa, JIx/(kT-K).
2.1.2. OkpyxHas CKOpPOCTb koJieca koMIpeccopa, M/c:
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_ nD.n,,
- 60
rue DK - HapyXHBII AUaMeTp Kojieca KOMIpeccopa, BRIOPAHHOTO paHee 0
I'OCT 9658-81 [17], m

n,. - MakcHMallbHas dJacToTa BpalleHHs poTopa TypOokomnpeccopa [17],
MuH .

u

CH[!aBKaZ 3HA4YCHUA MK IJI9 JIUTHIX, IOTAaMIIOBAHHBIX H (1)pe3epOBaHHI>IX

KoJleC LIEHTPOOEKHOro KoMMpeccopa HaxoasTces B npenenax 250 — 350 m/c.
2.1.3. KoapurmeHT Hanopa 1eHTpoOeHKHOTO KOMIpeccopa:

[

L= Zao.x
A ukz
CnpaBka: 3Ha4eHHs H 4o JUIA LIEHTPOOEKHBIX KOMIIPECCOPOB arperaTon
HajaayBa Auseneil HaxoaaTcs B npeaenax 0,55 — 0,70.
2.1.4. MowHocTh TypOMHBI, HeoOXoAuMas IJsl MPUBOAA KOMIpeccopa,

kBT:

G, -1
N =N = air__"ao.x .10—3,
MNao.x
e, , - aanabaTHeli K.0.1. komnpeccopa no FOCT 9658-81 [17].

2.2. Ompenenute OCHOBHBIE apaMeTPbl OXJIAAUTENsT HaJyBOYHOTO BO3JLY-
xa (OHB):

2.1.1. TeruoBoii motok, otBoaMMbIii B OHB 3a6optHoit Bonoi, O, , kKBT.

CnpaBka: npy U3BECTHHIX BenauuumHax G AT,,; w Temmoemkoctn

Bosfyxa €, =1 kJLx/(krK):
Qair = Gair : cpl ' A]})HB - Gair : cpl (T:; - Tint )
2.2.2. Pacxon 3abopTHOi#1 Boasl yepe3 OHB, kr/c:
Qair

cool, = ( " B )’
Cp2 tcoolz _tcoolz

- TeMIieparypa Boasl Ha Bxone B OHB, npunnmaetcs pasHoii 20°C;

'
cool,

t”

cool,

roet

- TO ke, Ha BbIxoje n3 OHB, npuHumaeTcs pasHoit 25°C.
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2.2.3. TToBepXHOCTh OXJIAANTENS HaTyBOYHOTO Bo3yXa, [ M™:
CrpaBka: 1o u3BecTHOM BesuunHe ()

air

0, =k-F-At

W3 YpaBHEHUS TEIUIOMEPEaAIN

cp
rze k - ko3 duument Teronepenadn, pausiii 100...150 Bt/(m*K);

F - nosepxnocts Teronepenadn OHB co cTOpOHBI MEKTPYOHOTO MpPO-
CTpaHCTBa, M’

Atq) - CpeIHUI 1o MOBEPXHOCTH TeMIepaTypHbIii Harop, °C,

OIpeNIENsIeTCs IOBEPXHOCTh F TemnooOMeHHHKa.
CpenHuit TeMrepaTypHbIif Harmop paccuuThIBaeTCs Mo Gopmyste

- pRlt, — 1.

cool,

Aoy = ln{I +R, lnl(l—p)l/m]}’

roe p - 3(1)(1)6‘KTI/IBHOCTL HarpeBaHus, oTnipeaeiisseMas BbIpaK€HUEM

” ’
_ tcoolz _tcoolz .
=
ta - tcoolz

R - OTHOIIEHHWE BOOSAHBIX DKBUBAJIEHTOB, OTIPEACTIAEMOE BBIPAKEHNEM
t(; - tint .
t!! tr ’

cool, cool,

R, - monHoOe OTHOIIEHHE BOISHBIX 9KBUBAIICHTOB, T.€.
R, =mR,
raem - uucio TpyoHsix xoqoB OHB.
IMOMHMTE! O6biuHO 3ab0pTHast Boga HacocoM nonaetrcd B OHB, oTky-
Jla TIOCTyTaeT B oxyaanTenb macia (OM), a 3atem — B oxmaanTens Boasl (OB).

Ipu Takoit cxeme pacxon 3aboptHoii Boasl G PacCcUUTBIBACTCS TOJIBKO IS

cool,
OHB, a anst apyrux TeruioooMeHHNKoB — OM u OB — npuHUMaeTcst TakuM ke,
yto 1 111 OHB. B oTaenbHbIX cyyasx cxema UCTOoNb30BaHUs 3a00PTHO# BOAIBI

MoKeT 6bITh Takoit: OM — OHB — OB. Ipu Takoii cxeme G paccuuTbIBa-

cool,
ercst Tonpko a1 OM, a gngs OHB u OB npuHuMaetcs Takum ke, 4yTO W AJS
OM.
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2.3. Ompenenute auamMeTp TPYOONPOBOAA BBIMYCKHOTO KOJIICKTOPA

d

evin.mp > M

Crpagka 1: nmpu n300apHO#i cucTeMe HaaIyBa TMOIBOJ Ta3oB K TypOWHe
TypOokoMIpeccopa 0CyLIEeCTBIACTCA MO 00LIeMY BbITyCKHOMY TPYOOMpOBOY.
Hns ausenei c YeThIPbMA-1IECThIO LUIHHAPAMH npu

n =200+ 300mun"" IUaMeTp TpyOOmpoBoma BEIMYCKHOTO — KOJUIEKTOpa
dsbzn.mp = (0’4 + 0’6)d 4

raed - quameTp LWINMHIPA;

I I[I/I3€J'[el71 C IIEeCTHHO-BOCEMBIO ].[I/IJ'II/IHZ[paMI/I an
n =600 +1500mun""
dewn.mp = (0’5 - O,7)d .

CnpaBka 2: Mpy UMITYJIbCHOI CHCTeMe HaaayBa 00s3aTesbHO paszelieHne
BBITTYCKOB OT/IENIbHBIX LMIIMHAPOB. Paznenenne MUIMHIPOB Ha TPYTIIBI MO TPY-
06ompoBoIaM 3aBHCUT OT YHMCTIa LIITMHIPA U TIOPSAKA UX PadOTHI.

ITo pexoMeHaauusam B nutepaType [5, 6] HeoOXoIUMO BHIOpATh CXEMY CO-
eIMHEHNS LMIMHAPOB ¢ TypOUHON AN MPUHATOTO MOpAAKA paboThl LMIUHI-
poB. JluameTp Ka)kaoro TpyoompoBo/a BbIITYCKHOTO KOJUIEKTOPA ONpPEeAeIieTCs
U3 yCIOBHA

v
6bIN.MP < 1’3 - 1’5 ’
N

2
. dsunmp l
- . o

rne V. = - 06beM OTIENBHOTO TPYGOMpoOBOIa, M;

eoin.mp
lq) - CpelHsAs JUTMHA OTAENBHOrO TPYOONpoBoaa, M (MOXKHO MPHUHSTH PaB-
HOI MOJIOBUHE PAacCTOSTHUS OT OCH JAJbHETO LMJIMHAPA A0 BXOJa B TypOUHY);
V - paGounit o6bem wunnHIpa, M.

OOBIYHO BBIMYCKHOM KOJUIEKTOP 6-TH LIMITMHIPOBOTO PSITHOTO TBUTAaTElNs
nMeeT 2 TpydompoBoa, a 8-MU HMIHHAPOBOTO — 4 TPYOOTIPOBOIA.

IMOMHMTE! BrinyckHble KOMJIEKTOPbl YCTaHABIUBAIOT B BEpXHEH YacTu
PAAHOTO AM3ENs CO CTOPOHBI, MPOTUBOMOJIOKHON ra3opacnpeaeseHnto, U Npu-
COEIMHSIOT K TypOOKOMIIpeccopy, pacrooKeHHOMY Yallle BCero Ha Topie 0J1o-
Ka, CO CTOPOHBI BBIXOAHOTO (h1aHLA KOJIEHYATOro Baa.
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B cucteme HanmyBa 1 ra3oBbIycKa HEOOXOANMO KOHTPOJIMPOBATH TEMIIE-
parypy OTpaboTaBLINX Ta30B B BBIMTYCKHBIX KOJUIEKTOpax mepen TypOWHOM,
Temrepatypy Bo3ayxa Ha Bbixoze u3 OHB wu ero nmaBnenue mocie TypOOKOM-
npeccopa. Ha cpeHeo00poTHBIX AU3ENSIX KOHTPOIUPYETCs TeMIleparypa oTpa-
00TaBIINX Ta30B B MAaTPyOKax 1Mo LUIHHIPAM.

[Tpn mycke mu3ens u ero paboTe He JTOHKHO OBITh MOCTOPOHHMX LIYMOB B
TypOokomIpeccope. B ciyuae aBTOHOMHOIM CHCTeMbl CMa3blBaHHSI YPOBEHb
Macjia B MacJIIHOW BaHHE OMpenessieTcs! UIyNoM WM TI0 CTEKJISHHOMY IJa3Ky.
[Tpu ocTaHOBKE MuU3eIs CBOOOMHBIN BRIOCT TYpOOKOMITpeccopa NOJKeH OBITh He
meHee 1...2 munyT. [Tpu nonBozae macnia K MOIIINTHAKAM TypOOKOMIIpeccopa
OT CHCTEMbl CMa3bIBaHHsI AM3EJS TOCIEe OCTAHOBKHM IBUTrarTesisi 10 MOJHOW Oc-
TAHOBKHM TypOOKOMIIpeccopa Macyio Ha ero MOAMINITHUKY [eJiecoo0pasHo moaa-
BaTh aBTOHOMHBIM MacJIOTIPOKAYMBAIOIINM HACOCOM.

3. Bb10Op OCHOBHBIX Pa3MepOB H pacdeT CHCTEMbI CMa3bIBAHHUS
JABHTATEJIS
3.1. IMponsBoauTcsi 060CHOBaHNE W BHIOOP CXEMBI CHCTEMBI CMa3bIBaHUS

[5, 6].
3.2. PaccuuThiBaeTcsd TEIUIOBON TIOTOK, OTBOI[I/IMLIﬁ OT ABUTraTeEIsd MaclioM

0O, . xBr.

CripaBKa: COCTaBJIAIOMIAs TETNIOBOTO GallaHca B Maclio PacCUMTHIBASTCS TI0
hopmyre, %:

qo =—6,308 + 45,143b, + 24,0965° —13,6-5- p,, +
+0,414-107%,, -n+1,848p2,

>

rae be - yaenbHbIN 3 PeKTUBHBII pacxon TornBa, Kr/(kBT-1);
S - XOJ1 TIOPIIHS, M;
D, - cpennee dddextusHoe napnenue, Mlla;

¢

¢ - TEMIIEPATypa HAJyBOYHOTO BO3/LyXa moce oxnaautens, °C;

N - 4YacToTa BpallleHUs ABUTaTeNs, MuH
TennoBoii MOTOK, OTBOAMMBIN MaciioM, KBT:

0 :‘JO’QH -B
*3600-100°

rac B - pacxon TonjirMBa Ha HOMHUHAJIbHOM PEXKHUME, Kr/d.
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3.3. OnpenensieTcsi CEKyHAHBIN pacXxoq Macia yepe3 CUCTEMY G0 , KT/C.
Crpagka 1: s obecriedeHus] HOPMAJIBHOTO TETIOBOTO pesKMMa PadoThI

"
CHCTEMBI TEMIIEPATYphl Mac/1a Ha BXOJE B JIBUTaTellb {; W Ha BBIXOJE M3 HETO
’ v
{, TIPUHHUMAIOTCA 10 M3€JHO-TIPOTOTHITY. MaccoBblii pacxol Macia MpH Terl-
noemkocth €, = 1,92 xJlx/(xr-K) onpenensior no dpopmyne, Kr/c:

_ 9
O -n)
¢ po tO - tO
O6bemHbIii pacxon maca, m/c, V, =G,/ p,,,

e P, - MIOTHOCTb Macia, MpUHUMAaeTCs paBHoit 910 kr/m’.

CrpaBka 2: maBlieHHe Macjia Ha BBIXOJIE U3 HACOCA COCTABIISACT Y MU3LIeH,
klla:

cpenHeobopoTHbIX - p, = 200...500;
BbICOK0OGOpOTHBIX - p, = 500...1000 .

3.4. Tlo mapameTpam «rmojada — JaBIEHUE» TMPOM3BEOUTE BHIOOP THIA
MAacCIITHOTO Hacoca ¥ OTpeNeNTiTe ero KOHCTPYKTHBHBIC TTapamMeTphl. B ciydae
CHUCTEMBI C «CyXHM» KapTepoM TIOJlauya OTKAYMBAIOMICH CEKIMU TPUHUMACTCS
Gorblie Mogayn HarHeTarenbHoO# cexuuu B 1,25...1,5 pasa.

OHpCI[eJ'[I/ITC MOIIHOCTH MaCJIAHOI'O Hacoca, P , KBT:

-V
P = Po "o , TIe T - K.ILJ. Hacoca, npuHuMaetcs pasHbm 0,7...0,75.

3.5. [powssenute BHIOOp THIA MACISHOTO (DHUIIBTpPAa U €ro (IIBTPOIIIe-
MeHTa [6, c. 431-435].
3.6. Pacuet noBepxHoct OM npou3BoauTE MO TOI ke cXeme, 4To U B II.

"

cool, 3A0OPTHOM BOZBI HA

2.2.3. TlpenBaputenbHo ompeAenuTe Temmeparypy [

BeIXOzE M3 OM, °C:
" Y QO
tcuolz _tcuolz + G ’
cooly * sz

'
cool,

rael - Temreparypa 3a00pTHOM Boabl Ha Bxoae B OM, mpuHHUMaeTcs pas-
HOW TeMriepatype 3Toil Boasl Ha Beixone u3 OHB, T.e. 25 °C

C,, - TETIOEMKOCTb BOJIbI, PMHIMAETCS PAaBHOH 4,187k Jx/(xr-K).
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[pu onpenenennn Bemann P n R (cm. 1. 2.2.3) B popmynax aisi ux

acuera cliefyer 3aMeHuTs ! Ha [, u {1, Ha [, . Kosddumment Temiomnepe-
8 0 int 0

naun k = 200...450 Br/(m’xK).

B cBsi3u ¢ TeM, uTO Hambosiee pacmpoOCTPaHEHHON CXEMOI IBIKEHWS TeTl-
JTOHOCHTENISI B OXIJTAJUTENSX Maclia W BOIBI SIBJISIETCS PEBEPCHBHBIN TOK, TO
CpEeIHMI TEMIIEPATYPHBII HATIOP PACCUMTHIBAETCS 110 GopMyJIe:

PR + l(t(') —t;w,z)

7 2= PR+ 1-R +1)
n
2-PlR+14R> +1)

3.7. Tlpon3BoaMTCS BBIOOpP TEPMOpPETYNATOpa U JaeTCs €ro XapakTepucTH-

Ka.

3.8. Onpenensiercs 06beM Macia B HUPKYISALAOHHOI cucTEMeE.

CrpaBka: 00beM Maclia, 3aJIMBaeMblii B IUPKYJISALIUOHHYIO CUCTEMY TH3e-
Jiei, 1/xkBT:

BBICOKOOOOPOTHBIE ¢ «MOKpPBIM» KapTepoMm 0,272...0,612; To ke, ¢ «Cy-
xuUM» Kaptepom 0,544...1,36;

cpenHeobopoTHbie 1,36...5,44.

3.9. BeibupaeTcst Mapka MOTOPHOTO MacJia JITs TU3eJIA.

CrpaBka: mpu BIOOpe MapKH cielyeT YUWThIBaTh, 4To B Poccnu MoTop-
Hble Maclia pa3[essiioT Ha TPYTIbl B 3aBUCUMOCTH OT THUIIa JBUTATElst U CTere-

HH ero dopcupoBku. I'pynna b5, pekoMeHIyeTcst k TPUMEHEHHIO B Manodop-
CHPOBAHHBIX AU3ENSX; Tpynma B, - B cpeqHe000pOTHBIX AM3eNX; rpymma [,
- B BBICOKO()OPCHPOBAHHBIX IH3eNsX; Tpynma /[ - B BBICOKO(OPCUPOBAHHBIX

IU3eNsIX, padOoTAOIINX B TOKEIBIX YCIOBHAX; rpymna £ - B Malo0OOPOTHBIX
IM3eTsIX ¢ TyOpUKAaTOpHON CHCTeMON CMa3bIBaHWSA, pabOTaIOMMX Ha TSHKEIOM
TOIUINBE C coiepkaHueM cepsl 10 3,5%. B ciyuae paGoTsl aBuratess Ha Ou-
3€JIbHOM TOMIuBE Mapky macia B cootrBerctBUM ¢ ['OCT 17479-85 moxkHO
NMpUHUMATh Kak y amsens-nporortuma. st nmzeneit 12YHCIT 18/20 Bcex mo-
nrdukaimii pekoMeHIyeTcss puMeHsITh Maciio M20B,, BMecto macia M16B, u
Teb6oiin Bapn RF SAE40. Ipu paboTe Ha MOTOPHOM U Ta30TypOMHHOM TOTLIH-
Be B mmsenax wmapok 170, I'70-5, 160, 6-8NVD48AU, 8VDS36/24A-1,
SNVD36AU u 6L275PN pekoMeHOyeTcsl HCMOJIb30BaTh MAacjiao MapKu
MIOILLC, a B nusenax Mapku 6VDS26/20 — MOTOpHOE Macio MapKu
MI14T5,1C.
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BHUMAHME! TIpumeHeHne B cucteMax cMa3blBaHUS OU3eleil jonact-
HBIX WU IIECTEPEHHBIX HACOCOB OOYCIIOBIEHO UX JOCTATOYHO BBICOKOW CaMo-
BcachIBaroLIeil cIOCOOHOCTBIO. Eciii OHM HaBellaHbl Ha peBEPCUBHBIN OHU3€b,
TO C HUMM JOJKHAa ObITh CMOHTHPOBaHAa pPEBEPCHBHAs KiamaHHas KOpoOKa,
o0ecreunBarollasl HeU3MEHHOE HallpaBJieHUe IBIKEHUs Maclla [0 CUCTeMe TpU
W3MEHEHWN HalpaBlICHHUS BpAIlEeHHsA KOJIEHJaToro Banma asurarens. C LeENbro
MPEABAPUTENILHON MTPOKAYKM CUCTEMBI MACIOM MEPEN IyCKOM AM3€EIs Ha HEM
CJelyeT YyCTAaHOBUTD JIONACTHOM MU MOPIIHEBOI IBOMHOrO AEHCTBUA PYyYHOU
Hacoc.

ITpu skcrutyaTauuy Juselis B CUCTEME CMa3bIBaHUS KOHTPOIUPYIOTCS TEM-
MepaTypbl Maclla Ha BBIXOIE M3 AM3€Is U Ha BXOJE B HEro, NaBIIEHUE Mepes
¢unsTpamu ¥ 3a HUMU. Ecnu maBneHme Macna repen (GUIBTpaMu MPEBBIIIAeT
JOITyCTUMOE 3HAYEHHE, TO YaCTh Macjia Yepe3 MepernyckHoi KilanaH, BCTPOEH-
HBIIi B HACOC WJIM YCTaHABIWBAEMBINH OTAENBHO, TIPOXOIUT BO BCACHIBAIOLLYIO
TIOJNIOCTB Hacoca. Y nu3eseil ¢ «MOKPBIM» KapTepoM YPOBEHb Macila B HEM KOH-
TposupyeTcst myrnoM. [lepHornaHOCTh CMEHBI Maciia B IBUTATEe MOXKET ObITh
MIPUHATA AaHATOTMYHOMN MEPUOIAUYHOCTH Y AU3EISA-TIPOTOTUIIA.

4. BblﬁOp OCHOBHBIX MMApaMeTPOB ! pacueT CUCTEMbI BOAAHOI'O

OXJIAKACHHUS

4.1. BeimonanTe 000CHOBaHWME M BBHIOEPUTE CXEMY CHUCTEMBI OXJIAXKICHUS
[5, 6].
4.2. Ompenennre TEIUIOBON MOTOK, KOTOPBII OTBOAMTCS OXJIAXKArOLIEH

BOJIOH OT IBUTATEIs IPU paboTe HA HOMUHATBHOM pexume, () KkBT.

cool >
CnpaBKa: COCTaBJIAIOIIAs TEIUIOBOro OajlaHca B OXJIAXK A0 BOAY Ha
HOMUWHAJIBHOM PEKUME, %:

Gooo) = 6,557 1,205y, +78,15b,
e V,, - CPeHss CKOPOCThb MOPIIHSA, M/C.
TennoBoii MOTOK, OTBOIUMBIIN BOIOM, KBT:
0. = PR .
100-3600

4.3. CekyHOHbII pacxol UMPKYJISLHOHHOW BOIbI 4epe3 CUCTeMY MpH

c = 4,187 xJIx/(xr-K) paccuntaiite no gopmysne, Kr/c:

p.cool,
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G Qcool

cool — ' " ’
cp.coull (tcooll - tcoull )

'
cool,

TemnepaTtypa UMPKYISLIUOHHON BOABI [ Ha Bxoze B OB u Ha BbIXOJE

"

u3 Hero [,

MPUHUMAETCSI 10 JH3eIFO-MPOTOTHITy. Temreparypa 3a00pTHOM

!

BOmbl £, )

Ha Bxoze B OB paBHa Temneparype 3Toil Boas! Ha Beixoze 3 OM.

Mo m3BectHbIM Bennmuuaam G pacxoja OXJIaXKIArOLEH BOABI, TEMIEPATy-

cool,
’

cool, OXTKIAIOWIEH BOJBI 1 €& TEIIOEMKOCTH C

psl ¢ HAXOIUM TeMIlepa-

p.cool,

Typy 3a00pTHO#1 BobI Ha BbIXoze 13 OB

” ’ Qcool

cool, ~ “cool,
cool, ’ cpAcoolz

4.4. PaccunTbiBaeTcs nojgaya HaCOCOB BHYTPEHHErO M Hapy)KHOTO KOHTY-
POB MpH paboTe IBUTATEIS] HA HOMUHAJBHOM PEKUME.

INNOMHMTE! [ins BeiGopa Hacoca pacyeTHas Mojava yBeJUUMBaeTCA Ha
15...20%. [laBneHue, co3maBaeMoe HAcOCOM, AODKHO JiexkaTb B Tpeaenax
0,05...0,35 MITa.

BeiOupaeTcst THIT BOJISHOTO HACOCA M €T0 OCHOBHBIE pa3Mephl:

IJ1s TIOPIIHEBOTO HAcoca: JUaMeTp LMJIMHAPA, X0 MOPLIHS, YacToTa Bpa-
IIEHUS BaJla Hacoca;

IS LIEHTPOOEIKHBIX HACOCOB: THAMETp padodero Kojeca, YUcio U pa3Me-
pBI JIOTIAaCTEN.

4.5. Mo1HoCTh Hacoca onpenenuTe mo Gpopmyse, NpuUBeAEeHHON B 1. 3.4.
K.11.1. HacoCOB NEHT B CIEIYIOIINX Mpeesiax: Ui HeHTPOOSKHBIX HACOCOB
N =0,55...0,78; mns xosnbuesbix camoscackiBaromux 1M =0,12...0,25; s
BuxpeBbix Hacoco 1 = 0,3...0,45 ; nis mopuHeBsix Hacocos 1 = 0,7...0,85.

4.6. IoBepxHocTb OB onpenensieTcs B COOTBETCTBUU C PEKOMEHIALUAMH,
M3NI0KEHHBIMU B 1. 2.2.3.

CrpaBka: mipu 3ToM K03(pQUIIHEHT Terionepeaaun ik BOTOBOISHOTO OX-
nagurens k =2000...5000 Bt/(m°xK), a npu onpenenenun Benmund P u R

"
cool; *

!

B (hopMynax IS MX pacdeTa ClemyeT 3aMeHHUTh [, Ha Leoo,

ut, wnat

4.7. BeiOepuTe THIT TEPMOPETYIISTOPA U TIPUBEINTE €T0 XapaKTePHCTHKY.
INNOMHMTE! HanexHas paboTa cucTeMbl oxJlaxaeHus Oynet obGecrnieye-
Ha B CJIydae, €CJI Hacoc 3a00pTHOI BOIBI SIBJISETCS CaMOBCACBIBAIOIINM, T.€.
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He TpeOyIoNmM TpeaBapuTebHON 3aJIMBKH Tiepe/l ero myckoM. HamexHocTh
paboTel cucTembl OymeT obecriedeHa JFOOBIM THIIOM HAacoca, eCiid OH OymeT
HaxOIMTbCS Ha CyIHe HWXe YpoBHs BarepnuHuu. J{ns Gonee ObicTporo paso-
rpeBa ABUraresst Mpu Mycke W3 XOJIOAHOTO COCTOAHMSA LMPKYJIALMOHHAs BoAa
JomkHa MuHOBaTh OB. C 3Toll Lenbro B CUCTEME YCTaHABIUBAETCS TEPMOPETY-
asitop. TIpy HOpManbHONM SKCTUTyaTallMM B 3aBUCUMOCTH OT TeMIepaTypsl 3a-
GOpTHOH BOABI TEPMOPETYJIATOP MOXKET YACTUYHO MPOIYCKaTh LUPKYISALHUOH-
HYIO BOZY, MUHYS XOJIOAWJILHHUK.

Hacochr upkynmanmnoHHo# 1 3a00pTHON BOIBI HABEITMBAIOTCS HA TU3ENb U
MPUBOIATCS B padOTy OT KOJEHYATOro Bajia yepes 3yOuaryro mepenavy. Pasma-
TOUHBIH M COOPHBINl KOJJIEKTOPbI LIMPKYIALMOHHON BOABI MOHTHPYIOTCS CO
CTOPOHBI, TIPOTHBOTIONIOKHON CTOPOHE ra30pachpeieNieH sl

4.8. Tlogbepure mpuOOPHI TEMJIOTEXHUUECKOrO KOHTPOJSA Ui KOHTYPOB
LUPKYJIALHOHHON 1 3a00PTHOI BOABI.

CrpaBka: Tpu 3KCIUTyaTalllyl AW3elNs B CHCTEMe OXJakKISHHUS KOHTPOIH-
pyIOTCA HaBleHWE LUPKYISLMOHHON BOABI 3a HACOCOM, €€ Temmeparypa B
cOOpPHOM KOJUIEKTOpE, @ Ha CPeJHEOOOPOTHBIX OM3ENAX — TeMIleparypa Ha Bbl-
XO0[€ M3 KPbILEK LMIUHAPOB. BO BHEHIHEM KOHTYpe KOHTPOJIUPYIOTCS AaBiie-
HHUe Ha BBIXOJe W3 Hacoca 3a00pTHOI BOIBI, TEMIIEpaTyphl BOABI HA BBIXOJE U3
Hero, TeMIepaTypsl Boabl Ha Bxoe B OM 1 Ha BbIXOIE U3 HEro, TeMIeparyphbl
Ha BXozie B OB 1 Ha BbIX0OJ€ U3 HEro.
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IMpunoxenue 6.
TEXHUYECKAS SKCIVIYATAOUSA U JUATHOCTUKA
JABUT'ATEJIA

1. Bo3zmozxnbIe HEHUCITPABHOCTH ABUIaTe/Ifl U COCTABJICHUE

AJIropuTMa 1HAarHoCTUPOBaAHHUA

B cooTtBeTcTBUM € pa3nenoM 3 METOIMYEeCKUX YKa3aHWH IJIs y3JI0B U CHC-
TeMbl JIBUTaTelIsl, pa3padaTblBaeMbIX KaXIbIM CTYAEHTOM B KYPCOBOM IPOEKTE,
TPUBOANTCS TepedeHb BOSMOKHBIX HEMCTIPABHOCTEH M MX MPU3HAKOB, KOTOPbIE
3aMMCTBYIOTCS W3 WHCTPYKIHMH TIO 3KCIUTyaTalldd JBUTATENA-TIPOTOTHTIA WU
crieliMaibHOM TuTepatypsi[7; 8; 15; 24].

[To oxHOI K3 HeucHnpaBHOCTEH WM OTKA30B, COIVIACOBAHHBIX C Mpernoja-
BaTeJieM, COCTABIISIETCS aJITOPUTM AMATHOCTUPOBAHMS.

Hwxe B Tabnuue 6 paccMOTpeHa OfHA M3 HEHCTPABHOCTEH peBEpCHBHO-
myckoBoil cuctembl auzens 6UPH36/45, Bo3MOKHbIE MPUYMHBI U CMIOCOOBI YCT-
paHeHHus 3TOM HEWCHpPaBHOCTH. AJNTOPUTM AWArHOCTHPOBAHWS PEBEPCHBHO-
MyCKOBOM CHUCTEMBI 110 3TOI HEMCIPABHOCTH MpUBEIEH B pumepe 1.

B npumepe 2 npuBeneH AeTaJbHBII alrOPUTM IMAarHOCTUPOBAHUS IBHIa-
TeNst ¥ CUCTEMBI TOTUTMBOTIOIAYH TIPH TIOBBIIIEHHOM ABIMHOCTH OTpaboTaBIINX
rasos.
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Tat6nuia 6

Z[aHHHe JUTSE COCTABJICHUA aJIrTOPUTMa TUArHOCTUPOBAHUA

Hewncnpas- CrocoObl ycTpaHEHHsI HEHC-
[TprunHa HeWCIIPaBHOCTH
HOCTb MPaBHOCTH
IMocne or- | 1. I'maBHBIi myckoBo# kiaman | 1. Pa3zoOparp kmamaH, ycT-

KpPBITUS BEH-
TUNA  TyCKO-
BOro OajioHa
W  TepeBona
mTypBana

MocTa ymnpas-
JIeHHs B IIO-
JTIOKEeHNE

«ITycK»  Ko-
JIEHYaThI Bajl
HE TpOTaeTCs
¢ MecTa WIH
MOKAYMBACTCS

3a€J10 B 3aKPbITOM COCTOSIHUU.
2. TlyckoBoil KiamaH Kakoro-
b0 UWIMHApaA 3aBHC B OT-
KPBITOM TIOJIOKEHUH WIIM He-
TUTOTHO CAaJUTCS B THE3IO.
Kopnyc kakoro-nu6o kianaHa
HeIJIOTHO CHIWT B KpBIIIKe
LUIMHApA.

3. BrnyckHO WU BBIMYyCKHOMN
KJIanaH 3aBUC WU HEMIOTHO
CaJuTCs B CBOE THE3JIO.

4. TlepenyTaHbl TpyOKH OT
BO3lyXOpacmhpenennuTemns K
MTYyCKOBBIM KJIaraHaMm.

5. 30/0THUK BO3QyXOpacmpe-
JETUTeNsl yCTAaHOBJIEH Hempa-
BUJIBHO.

6. Ilocye ompeccoBKH ITyCKO-
BOW Maructpaiu He ObUI MpPHU-
COCIMHEH BO3IyXopacmpese-
JUTE]b.

PaHNTb 3aeIaHNs.

2. DkcrnnyaTaums Iu3ens C
HEMJIOTHBIMU ~ MTYCKOBBIMH
KJIalaHaMU 3alpeIlaeTcs.
HeuncnipaBHble KiamaHbel Oc-
MOTpeTh U npurepeTs. CMme-
HUTb WM OTKeUb MEIHYIO
NPOKJIAAKY HOJ KJIaaHOM.

3. YcTpaHuTh 3aBHCaHUE H
TIPUTEPETH KIIaraH.

4. TTpoBepHTh MPaBUIBHOCTD
MPUCOEINHEHUS TPYOOK.

5. [TlpoBeputh yCTaHOBKY
30JI0THHKA.

6. Yopatrpe mpoOKy, mozicoe-
JIMHUTL  BO3MyXOpacrpese-
TATEb.

56




[pumep 1

TMoene OTEPHTHA BCHTHIA [IYCKOBOTO
GannoHa M NMEPEBOA MWITYPRATA MO-
CTa  YOPaBICHHA B HOJOACHHS
«llyci» KONEHUATEIE BAJ HE TPOTACT-
Cfl © MECTA HITH MOKAYHBASTCH

{

H])OBEP]’ITB JA€JAHHE TJaBHOIO ITye-
HOBOTO KNamaHa B 28KpPRITOM COCTOH-
HHH

COCTOAHHE TIARHOTO
OYCKOBOTO IIANaHE HOP-
MallbHOS

Pazo0pare kianai, yeTpaHHTE 3a-

C/IaHHE
Tlpouse yanel 1 Jeta- *
ITH B HOPMAJIBHOM ¢0-
CTOAHHH n])O]’BBEU'ﬂl MYCK ABHTaTSIH

JIBHTATETE MYCKASTCH

TIpoBEpHTL: NONOMKEHHE MYCKOBOTO
KnanmaHa UHIHHIpa: INIOTHOCTE YoTa-
HOBKH KOPIYCA KIATIaHa B KPBINIKS
IHIHHIpa

CocTosHHE MYCEOBOTD
KanaHa HopMalbHOS

Heucnpapupiit KIanan 0cMOTPETh H
NPHTCPETE. CMEHHTE HITH OTIKEYD
MEJHYVIO NPOKITAJIKY 04 KNanaHoM.

{

H])O]’l SBECTH MIYCH JBHIATEIH

f




I[B]’l TaTe/Ib MYCKasTCH

[Nponeputs  3aBHCAHHE BIYCKHOTO
H/H BBINYCKHOTO KlanaHa HIH HX
nOCaJky B CBOH MHE31a

CocTosHuE BIYCKHEIX H
BEITYCKHBIN KIalTaHOR
HOPMaTbHOS

YeTpaHHTh 3ABHCAHHE H IPHTEPETE

KllarnaH

TIpoH3BECTH MYCK ABHTATENL

JIBHTATETh MyCKASTCH

[Npopeputs NpaBHIBHOCTE MOJIKIIO-
UeHHs TpYGoK OT BO3AYROpacipeic-
THTEIS K MYCKOBEIM KIanaHaM

THoarmouenne TpyGok
NpaEpHIBHOS

Yo TpaHHTh HEHCIIPABHOSTH

{

1-[])0113360'[11 MYCH JBHIATEIH

Jpuratens o YeRacTeH

[poBepHTE NPABHIBHOCTE YCTAHOBKH
FOMOTHHKA BO3TYXOPACTIPE IGTHTE L




YeTaHOBKA 30N0THHEA
BO'_’.,‘I}’KOIJMH [JEJ],EJ'I.[{TEJ'UI
]1])8 BHILHAHA

YeoTpaHHTE HEHCIIPABHOCTE

{

HPDH3B€01TI IIYCH JBHIATEIH

I[B]’l TaTe/Ib MYCKasTCH

[NporepuTs NpHCOSAHHEH ITH BOTY-
XOPACHIPEJIEHTENL K NYCKOROH Ma-
THCTPATH NOCIE ONPECcCOBKH

BosnyxopacnpeIeTHTeb
K MarHCTpaTH DPHCOCTH-
HEH

Yopare npodKy, OPHEOSHHHTE BO3-
Iy XOpacipe 1eIH Tehb

|

TTpoH3BECTH MyCK ABHTATENL

I',B]’l raTe/ib NYCKacTCH

Hutsre pyryio HEHCIPABHOCTE




HET

JIhiMHEOCTE N CITHITKOM BeTHEA |

{

OHPE,E[EJ'I&HHE pacxoaa Maciia Ha

yrap
iis Konmone
L
HET
KonTtpons:

BO3AYIIHEL PHILTD
TOTUTHEHBIH (HIBTD
CHCTEMA BHITYCKA
3830PE1 B KIANAHAX

HacToTa BpallcHHA

CocToaHHe
HOPMATBHOE

Ouncrra:

BOYIVINHELH (DHIBTP

TOIUHEBHELT (PHIETP

CHOTEMA BEITYCKA

PETYIHPOBKA 3A30POE B KIANAHAK
HIMEPEHHE HaCTOTH BPALICHHS

{

H.‘!MepCH}lﬁ‘ JBIMHOCTH |

Tonmueuas annmaparypa B HOpMe

[pumep 2



Hamepenne apivocT N ipH o1-
KIHHCHHH HHIHHIPOR

Ecots pasnuna B
JABIMHOCTH

H3M6pe}| HE HAaYa1a HarHSTAHHA

YeTaHOBKA HAYAA HATHETAHHA

{

HBMEPEH HE JBIMHOCTH

as

Aa

Hamepenne apiviocTd N IpH 0T-
KIHUMEHHH [THITHHAPOR

Ects pasniua s
JABIMHOCTH

Otperymporats ynop peiixe THB ]

{

THB/I cHATE H OTPEryIHPOBATE HA
CTEH[IE

Ll




I/I3M¢peﬂue JABICHHA Haualla BIphI-
CHHBaHHA

TIpoBepka KauecTBa PeryHpoBKa Jap/IcHHS
pacibITHBAHHA HAYANA BOPLICKHBAHHA

na

{

‘ H3MEP€HHE JABIMHOCTH |

Pacnwuimmeanne
HOPM&JIBHOC‘.

ma

Bamena PacHBUIHTENA

{

H.‘SI\(G’[J&H HE IBIMHOCTH

HET




2. Texnuueckoe 00cIy:KHBaHHe H NJAHOBO-NpeyNpeanTe bHBII
PEMOHT CYAOBBIX JH3eJiei

B cootBeTcTBHUM ¢ pa3zmenoM 3 MaHHBIX yKa3aHWH KaXKAbIH CTYIEHT OTpe-
JeNsieT MepUOANYHOCTh OOCITYKUBAHUS M COAEpKaHWE TEXHUUECKUX YXOIOB
MPOEKTUPYEMOTO JABUTATETIS.

Cmpagka 1: rexandeckoe obcmyxkusanue (TO).

Ha cynmax texHuueckoe o0cykrBaHWe TU3elei TPOBOINTCS €XKETHEBHO, a
TaKke B CPOKH, YCTAHOBJIEHHbIE 3aBOACKMMH WHCTPYKLMAMH W TMpaBWIaMH
MununcrepcrBa Tpancnopta Poccuntickoit ®enepannn.

1.1. IepnonmuHOCTh TeXHMUYECKOTO OOCTyXmBaHus. [IpumepHas mepwo-
qrmaHocTh TO, 3aBHCAINas B OCHOBHOM OT THMA Au3esieil M WX Ha3HaYeHHBIX
pecypcoB, npuBeneHa B Tao. 7

Tabnmma 7
[Mepuonuunocts TO
n3emu
Howmep TO CpeZ[H6060HpOTHLIe U TIOBBI- Hlusen
. BBICOKOOOOPOTHBIE
MIeHHO¥ 000POTHOCTH
TO 1 100+200 u 60 4
TO 2 700+800 u 120 4
TO 3 1400+1500 u 240 q
TO 4 2800+3200 u 480 4
TOS — 960 v

Kpome Toro, cynosas komaHnna exeaHeBHo nposoanut TO nuseneii Bo Bpe-
Ms HECEHHSI U CMCHBI BaXThl, 332[3‘16171 KOTOPOTO ABJIAECTCA BHELIHMUI KOHTPOJIb
3a paboToil cMCTEM M MEXaHU3MOB JUTsl 00ecTiedeHNsT UX HOPMalIbHOM paboThl 1
TIOAACPKAaHUA HAJICKAIIETO TTOPAaKa B MAIIMHHOM TTOMEIMICHNUH.

1.2. Conmepxanne padot nmo Bunam TO. IIpu TO 1 BemonHstoTCS BCe pa-
OOTBHI TIO €XKEJTHEBHOMY OOCIY)KMBAaHHIO M JIOTIONHUTEIHLHO MPOBEPSIETCS TeX-
HUYECKOE COCTOSIHUE BCEX MEXaHM3MOB M CHCTEM CYIOBOW SHepreTHieckoi
YCTaHOBKH. HpOI/I3BO,E[I/ITC$[ OYNCTKa W TPOMBIBKA TOTIJIMBHBIX W MaCJITHBIX
(unsTpoB, 0TOOP NMPOO Macia I aHaJIn3a, MPOBepKa KPeruieHWii OTBETCTBEH-
HBIX COEIMHEeHUH U T.1I.

[Mpu TO 2 emonastoTca Bce padboter TO 1. Kpome Toro, IPOBEPSIOT pa-
00Ty (OpPCYHOK IU3eNs, IPU HEOOXOIMMOCTH PETYIHUPYIOT 3a30pbI B TIPUBOIC
pabounx KJIanmaHoB, Y BHICOKOOOOPOTHBIX JM3eNell MPOM3BOIAT 3aMeHy Macia,
MPOM3BOJIST CMEHY CaJIbHUKOB Y HACOCOB, MPOBEPKY YIUIOTHEHUIT CPEACTB TH/I-
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pO- ¥ MHEBMOABTOMATHKH, @ TAK/KE BBIMOTHAETCS TEXHOJOTUUECKHI KOHTPOJIb
paboThI Tu3ens 1 He0OOXOIUMbIE PEryITHPOBOUHBIE PAOOTHI.

TO 3 BkmroyaeT B ceds 06bem padot mo TO 2 u, kpome Toro, dosnee yrryo-
JIEHHYIO TIPOBEPKY TEXHHYECKOTO COCTOSHUS TIIaBHBIX W BCIIOMOTATENbHBIX M-
3eieil. A UMEHHO, MPOM3BOIAT ONPECCOBKY TOIUIMBHBIX HACOCOB, MPOMBIBAIOT
MOJIOCTH OXJIAAUTEJNIeil BOABI M Maciia, MPOBEPSIOT 3a30Pbl B PAMOBBIX M IATyH-
HBIX MOALIMITHUKAX, 3aMEHSIOT Macio B CPETHEOOOPOTHBIX TU3ENAX U T.II.

TO 4 BeImONHSIETCS 0OBIYHO TI0 OKOHYAHWHU HaBurarww. [Ipm aToM 00ciy-
KMBAHWUW TIPOU3BOASATCS OT/AENbHBIE PEMOHTHbBIE PaOOTHI, TpeOyrOINe CTaHOY-
HOro 0060pynoBaHUs. 3aMEHSIOT UM PEMOHTHPYIOT U3HOIIEHHbIE NeTalu, YCT-
PaHSIOT MeNIKHMe MOBPEkKACHUS B MeXaHH3Max U TpyOONpoBOJax, BCKPHIBAIOT
LWIAHAPBL Au3eneil Ui 0CMOTpa U KOHTPOJISl U3HOCOB, MPUTUPAIOT KITaMaHsbI,
MPOBEPSIOT COCTOSIHUE PETYISITOPOB U TyPOOKOMIPECCOPOB, a TAKKe 3a30pPhI B
PaMOBBIX U IIATYHHBIX MOAIIUMHUKAX, YCTPAHAIOT TeUb B CHCTEMax U T.1. JlaH-
HOE TEXHWYeCcKoe OO0CTy)KMBaHWE BKIIFOUAeT Takke pabOThl MO TOATOTOBKE
JHEPreTUUECKON YCTAaHOBKU K 3UMHEMY OTCTORO.

Bonee nmonpo6Has nH(popManust o NepUOJUIHOCTH U COIEPaHUIO0 paboT
TEXHUIECKOTO OOCITY)KMBaHUS IU3eNeil nMeeTcss B MHCTPYKLMSX 3aBOJOB-
M3rOTOBUTENEH, a TaKKe B IuTeparype [24].

CrpaBka 2: MIaHOBO-TPeAyPEAUTENbHbIA PEMOHT CYAOBBIX TU3eNeit.

Opranmzauys  peMoHTa nuseneit OCHOBaHa Ha TJ1aHOBO-
MpeayTpPEeUTENbHON CUCTeME, CYIITHOCTb KOTOPOM 3aKJIO4aeTCsl B Mepuoaude-
CKOM MPOBEJCHUN PEMOHTHBIX Pa0OT B 3apaHee yCTaHOBIEHHbIE CPOKH.

2.1. Tlepuonu4HOCTh peMoHTa. llnaHOBO-TIpenyNpeauTeNbHas cucTeMa
BKJIFOYAET TPH BUJAA PEMOHTA: TEKYIUWIA, CDETHUI W KalUTaIbHBIN.

[TpomomKUTENBHOCT MEKPEMOHTHBIX TEPUOAOB AM3ENIell yCTaHOBJIEHA
MpaBUJIaMH PeMOHTa cynoB MuHHMCTEpcTBa TpaHcnopra Poccwuiickoil denepa-
LMY 1 3aBUCUT OT HA3HAYEHHOTO pecypca JTaHHOTO TH3ens.

Tabnmua 8
I'padyik MepruoINYHOCTH PEMOHTA An3eneit 1 rpyrmbl

[TosHbII Ha3HAYEHHBIH pecypc, ThIC. U

Ss[10]15]20]25[30[35]40[45][50|55][60][65]70]75

1 rpynma: I'60, I'70, 6(8)NVD, 48A-2U, 6L.275 (PN)

TT | Cc| TT |[K| TT | C | TTT

8 |7]l6 [ 7]6 |5 7]6]5]6]5]4]3

T — Texymmii peMoHT; C — cpenHuil peMOHT; K — KarmuTanbHbIi pEMOHT.
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Bce skcrutyatnpyemblie u3esin, ¢ TPUMEPHO OJMHAKOBBIMY Ha3HAuYEHHBI-
MU pecypcamy A0 KalWTaJbHOTO PEMOHTa, Pa3OMTHI Ha PEMOHTHBIE TPYTIIHI,
JUTSL Ka)KIAOW M3 KOTOPBIX COCTaBIEH rpaduk MEXPEeMOHTHbIX mepuonoB. Ha-
npumep, Afs auseneit 1 rpynmnsl oH npuBeneH B Tad. 8.

2.2. TlepedeHsb paboOT TPH TIAHOBO-TIPEAYTIPSIUTEIFHON CHCTEME PEMOH-
Ta Jn3eTen.

Texywmuit pemonT (TP). ITpousBoautcs o6buHO 6€3 JeMOHTa)Ka TU3eNs C
CynHa, T.e. Ha Mecte. [Ipm 3TOM BbITIONMHSIETCS YacTHUHAs pa3OopKa IHU3es,
nedeKTyroTcs OTHebHbIe AeTanu (TOpIIHEBbIE KOJbLA, INaTyHHbIE OONTHI M
Ip.), KOHTPOJIHMPYIOTCA M3HOCHI MOALIMITHUKOB KOJIEHYATOro Baja, LMJINHIPO-
BBIX BTYJIOK W TMOpINHEH. Perynupyrorcst 3a30pbl B OCHOBHBIX Y3J1aX TPEHWUS,
TMPUTHPAIOTCS KJIAaNaHbl, 3aMEHAIOT W3HOUIEHHbIE JETaly TOTUTMBHO armapa-
TYpBI 1 IIp.

Cpennuit pemoHT (CP). OcyuiecTBiseTcd NpHU HAJIWYMKA CMELUATBHOTO
TIepeHOCHOTO 000PYIOBaHNMs, HEMTOCPEICTBEHHO Ha cynHe. [Ipwu 3TomM mpoBeps-
10T B3aWMHOE PACTIONIOKeHNEe Ocel KOJEHYaToro Bajia W LMIMHIAPOB. [lemaror
obomep M nedexrauyioo ocHOBHBIX Aetaneil. LLInmudyroT meliku koneH4aToro
BaJla W 3aMEHSIOT HOBBIMH LVJIMHAPOBBIE BTYJIKH W MOPIIHM ¢ Kodblamu. [Tpn
HEOOXOIMMOCTH PAaCTauMBAIOT TOCANOYHBIE TIOsica OJIOKa MITUHIPOB, a TaKKe
3aMEHSIOT HEKOTOpble OCHOBHBIE HeTann ¢ nedektamu (paboume KiamaHsbl,
KPBIIIKK LWJINHIPOB U 1Ip.).

Kanuransusiii pemonT (KP). BoimonusieTcs, kak mpaBuiio, Ha CreLUau-
3MPOBaHHBIX 3aBOJAX, TNe MPOU3BOAMTCS MOJHAs pa3bopka OH3eNs ¢ Tocie-
nytomeit nedexranueil Becex peraneit. [lo pesyabratam nedekranum 4acTb Je-
Taseil moBEpralT BOCCTAHOBIIEHUIO, & IPYTYIO YacTh — OTMPABIIAIOT B MeTa-
JI0JIOM, C TIocTeaylomeit 3ameHoit nx HoBbIMU. [locne dero amsens coOnparoT
13 HOBBIX M BOCCTAHOBJIEHHBIX JeTajieil W y3JI0B, PErYJIUPYIOT U UCTBITHIBAIOT
Ha CTEHJIe.
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IIpunoxenne 7.
PACYET SKOHOMUYECKOI'O D®®PEKTA
IO YKPYIIHEHHBIM
TEXHUKO-5KOHOMMWYECKHUM ITOKA3ATEJISIM

1. HOJ'[yIII/ITe CBEICHUA O TaHHBIX NBUTATCIIA-TIPOTOTHIIA:

macca, Kr - M, ;

MomHOCTh, KBT - Py

ueHa (onrosas), py6. - ] s

pecypc 1o repepaboTku, 4 - R, i

pecypce [0 KaluTalbHOro peMOHTa, 4 - R, s
yaenbHblif pacxon, kr/(kBr-u) Torumsa - b, s

macna - b,

ChopaBka: Ui TOJNY4YEHHS HAaHHBIX HCIMOJb3YIOT KaTajor «Jlsurarenn
BHyTpeHHero cropanust», LHTHUIW 2000, a Taxxe npeicKypaHTbl, LEHHUKH U
Ip. opuLHATbHBIE TOKYMEHTBI.

2. MNoacuuraiite K03(pPULIMEHT yAeNbHBIX 3aTpaT MId MPOTOTHIA, PyO./KT,

‘Ky.s.nA = HLZH /m,ZZH .
3. ComocTaBbTe KOHCTPYKIIHIO TIPOEKTUPYEMOTO IBUTATENs ¢ MPOTOTHTIOM

" OLCHUTEC KOB(I)(bI/ILII/IeHTH YCIIOKHEHUA U YTIPOIIECHUA KOHCTPYKIWHA OCHOB-
HBIX Y3JIOB:

nopuns B c6ope K|
KpbIiIkH paGodero winHapa B c6ope K| ;
KIIM B c6ope K| 1 5

HaBecHbIX arperatop K yHA -
4. Tloacuuraiite k03()(ULUUEHT yAENbHBIX 3aTpaT Ajd IPOEKTUPYEMOIo

JIBUTATEJIS:

K 6 =cK

V.3 v.3.11°

66



e ¢ =03 K, 1y, +0,275- K, +0,225- K, ; +0,2-K ..

[Tpumep: B xone cpaBHeHHS KOHCTPYKLMH Y3J0B MPOEKTUPYEMOIO BUra-
TeJIsl U JBUTATENS-MPOTOTHUIA IPUHATO

Ky_n =1,05; I{yAK =09; KMMM =13; Ky_HA =11.
Torna
c=03-1,3+0,275-0,9+0,225-1,05+0,2-1,1 =1,09375 ;
K,, =109375-K, .
5. Onpenenure LieHY MPOEKTUPYEMOT0 IBUTATENS, PYO.
H = Ky.3. ’ mﬂ 4

e 71, - Macca NPOeKTHPYEeMOro JIBUraTes, KI.

6. TomoBoii 00beM BbIpabaThIBaEMON YHEPIUM MPOEKTUPYEMOTO JBUraTe-
s, KBT-u

H:K,w.c 'P’ .tl“;

e

JABUTATEJIA-TTPOTOTHUIIA, kBT-u

Hﬂn = K,w.c. ’Pe.gn T s
e K e, - CpenHui K03(p(UINEHT HCHIOTE30BAHU MOIHOCTH:

K, +K, -t +K

Mx”x MM M.cm tcm
M.C. 4

Iy

K

K

BE€HHO B XOIOOBOM, MAaHEBPOBOM U CTOAHOYHOM pEXKHUMaX, MTPUHUMAIOT:

K, .=08.09;K,6 =04.06; K, =005.0,1;

M. M M.cm
t., t,, t,, -BpeMs pabOThI IBUraTellsd 32 HABUIALMIO COOTBETCTBEHHO B XO-

wes Ko s K, - K03 OUILEEHTBI HCTIONB30BAHNS MOLHOCTH COOTBETCT-

JIOBOM, MaHEBPOBOM U CTOSTHOYHOM pekumax, u. ¢ +1, +1, =1,
[, - romoBas HapabOTKa JBUIaTels, 4; NPUHUMAKOT:
utst cynos BHyTpenHero mwiasanus £, = 3000...3500q;

st cynos emetantoro mwiasanus £, = 3500...5000 4.

Pacnpenenenue rogoBoii HapabOTKK MO pesKMMaM Harpy3Kd MpH OTCYTCT-
BUY OTYETHBIX JAHHBIX MPUHUMAIOT:
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t.=085-¢,;
t,w = 0’1 ’ tF
=0,05-1,.

7. PaccuuTaiite rogoBbie pacxonbl Mo SKCITyaTalun 1Jis MPOEKTUPYEMOTO
ABUTATEJIA U ABUTATEJIA-TPOTOTHUIIA. OHM BKIIIOYAIOT B ce0s pacxodbl Ha TOIUIU-

tcm

Bo OP,, macno OP,,, 3apaboTHyr0 Miaty 0O0CTy>KHBAIOIIEro MepcoHasa
OP,; , OTYUCIICHHS Ha COLMAIbHOE cTpaxoBaHue P ., PacXoibl Ha PaLUOH
GecratHoro muranus Py, , Ha TexHW4eckoe obcmyxuBanne OP;,, Ha
nepeGopkr IP ., a TakkKe aMOPTH3ALMOHHbIC OTYUCICHUS HAa PEHOBALIHIO

OP .y , HA KaITUTANBHBIE U CPEIHIE PeMOHTBI IP -y .

7.1. Pacxoabl Ha TOTUTMBO. DKCITyTAIMOHHbBIE 3aTparhl MO 3TOI cTarbe,
PyO., OTIPEIeNSFOT MO Cieayrome hopmye:
IS IPOEKTUPYEMOTO IBUTATEIst

9PT =P, ‘beT L, '(K.u.c ‘tr)’

e [, - ueHa npuMeHsIEMOro TOIIMBA, Py0./KT;
JUISl IBUTATENS-IIPOTOTHTIA
9PTLTH = PeLZH ‘bemn 1, ‘(K.u.c ‘tr)-
Crpaska: PekoMeHIyeTcsl B pacyeTax MCMoJb30BaTh EHb! TOTLIMBA MO COCTOSI-

HUIO HAa MOMECHT BBITIOJTHEHUSA pacueTa.
7.2. Pacxompl Ha cMa30dHOE Macyio. J[JIst MPOeKTUPYEeMOTO IBUTATENIS, PYO.

9PM :Pe 'beM ‘HTM 'KJM I,
rie [],, - uena cmasouHoro macia, py6./kT;
IUTS IBUTATENISI-TIPOTOTHIIA, PYO.
9PM,HH = Peﬂ ‘beMﬂn 'UTM ‘K.u.c Ty

Eciu B mpoekTe peanr3oBaHbl MEPOTNPUATHS MO CHIKEHUIO Pacxoja Mac-
Ja Ha yrap, To 3HaueHue b,, CleIyeT NPUHMMATh MEHBIINM, YeM 3HAYCHHE
beMﬂH .

CrpaBka: 1leHa CMa309HOT0 Macjia 3aBHCHT OT €r0 MapKH, KOTopasi yKasbl-

Bac€TCA B TEXHUYCCKUX YCJIIOBUAX MO 3KCIUTyaTalluu ABUTaTE. PCKOMCHZ[YCTCH
B pacye€Tax UCIoJIb30BaTh HEHBI MAacCJia HA MOMCHT BBITIOJTHEHUA pacyueTa.
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7.3. 3apaboTHas 1m1ata 00CITyKUBAOIIETO TIepCOHaa, pyo.

OPy = M, 1 1+% Ml

mec t.WBC

rne M - mecsunblii QoHI 3apabOTHON MIATHI MO NOIKHOCTHBIM OKJIaIaM

YJIEHOB SKUTTakKa, CBA3aHHBIX C 00CTyKHBaHWeM aBurarens, M = M-K,,;
M - cyMMa MeCSYHBIX IOJDKHOCTHBIX OKJIAIOB, B KyPCOBOM TIPOEKTE MOKHO
npuanmats M = 300...500 py6. B 3aBHCHMOCTH OT TPYIIIIBI CYIOB;

K, - xo>dduuuent, yunThIBaIOMINI YHUCIO YCTAHOBIECHHBIX HA CyIHE IBUTraTe-

neit: mus omsoro gsurarens K, =1; mma mByx aBurareneil (auselb-
reneparopoB) K, =0,05; s Tpex nBurareneit (IM3eNb-TeHEPaToOpOB)
K, =0,333; nns getbipex nBuraresneii (nusens-reneparopos) K, = 0,25 ;

t;; - JNIMTENbHOCTh HABUTALMOHHOTO Nepuoa, CYM , TPUHUMAETCS MO0 OTYeT-
HBIM JIaHHBIM;

l,p - JUTUTENLHOCTB MEPUOJA BOOPYKEHHSA M Pa3opyKeHHs cyaHa, CYN, TIpu-
HUMaeTCs B COOTBETCTBHH C JICHCTBYIOINMU MOJOKEHHUAMH;

t .. -CpelHee KOIMYECTBO IHel B Mecsue: ?,,. = 30,5 nneit;

mec mec

g - TPOLEHT JOTUIAT, YIUTHIBAIOIINN Han0aBKH K JOJIKHOCTHBIM OKJIanam,
MPEMHUH U T.JI.; MOXKHO npuanMats ¢ =45...50% .

CoCTaBIAOIIAs SKCIUTYTALOHHBIX 3aTPaT Jpy; NPHHAMACTCS OJUHAKO-
BOM IJT TIPOCKTUPYEMOTO ABUTATEIA U IUIST ABUTATEIA-TIPOTOTUTIIA.
7.4. OTuncieHus Ha coLuanbHoe ctpaxoBanue. Otuncienus OP ., pyo.,

onpenesnstores B pasmepe 10% ot 3HaueHus OP,; ¥ NPUHUMAIOTCS OJHHAKO-
BBIMU JJI IPOSKTUPYEMOTO ABUTATEIIS U ISl ABUTATENA-POTOTHIIA.

7.5. Pacxozpl Ha patmon OecriatHoro nutanus. Cocrasnstomwas IP
py0., MPUHUMAETCSI OMMHAKOBOM IJIs MPOEKTUPYEMOTo IBHUIaTeNs U sl IBUra-
TeJsI-NPOTOTHNA U OTpesesseTcs no Gopmyrne

ty
OPppr = Apgry Yo - —— K.,

Mec
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e aPEH - HOpMaTuB CTOMMOCTH palroHa OecruraTHOTO MHUTAaHHS Ha OTHOTO

YJICHA 3KHIIaXa B MECHII, py6 MOXXHO TTPUHUMATH MO COCTOSTHUIO HA MOMECHT
pacyeTa;

¥y - YMCIEHHOCTD YICHOB SKHMAXKa, CBA3AHHBIX C 00CITy)KUBAHIEM [BHU-
raressi: MOKHO PHHAMATh
Yo =3 K4 uen.

7.6. Pacxompl Ha TeXHUYECKOe 00CITy/KUBaHHE.
J1nst MpoeKTHpyeMoro aBuraress, pyo.

9P, =(0,055...0,065)] -t ,,, /t;
JJIg ABUTATEJIA-TTPOTOTUTIA

P, =(0,055...0,065)1]

[, tyy - cpoK ciyKObl IBUTATelIeH, JIeT.
Jdnst  nmBurarenedf, pecypc KOTOPBIX [0 KamWTaJbHOTO pEMOHTA
typ (R K ) He TIPEBbILIAET 7 JIET,

f= zmz‘RKP , ;o= zmz‘RKPﬂH

P >
Iy Iy

I JIBUrateneil, pecypc KOTOpbIX N0 KamMTalbHOTO PEMOHTa [ (RKP_ ,ZZH)
MPEBBIIIAET 7 JIeT,

Rip R

f=Ke .y o TRPAT
) AT

Zml. - CyMMapHbI#i Ko3()(QULHUEHT 110 MEKPEMOHTHBIM CPOKAM, P OIHOM
KarmTajibHOM PEMOHTE: Zmi =1,8...1,9, mpu mByx — Zmi =23..2,4.

7.7. Pacxoapl Ha epeOOpKH (TEKYLIUEe PEMOHTBI).
J1s mpoekTupyeMoro aBuraress, pyo.

OPpp =L pp 11/ Rpypp

rie R, - pecypc 1o mepBoii mepeGOpKH, Y, B 3aBUCHMOCTH OT Pasindauii
KOHCTPYKLMM W TIPEAINoiaraeMoil TEXHOJOTUH M3TOTOBIEHUS MPOEKTHPYEMOTo

JOBUTATEIIA, MOXET OBITh 6oane, MEHBIIC WX PAaBEH RHEPZZH JBUTATCIIA-

MPOTOTHIA,
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I ,,.» - ueHa onHoii mepeGopky, IpuHUMAOT 1] ;) = (0,03...0,1)l[ ;
JUTSL IBUTATENIA-TIPOTOTHTIA, PYO.

oP HEPIT = "y HEPIIT Ip /R HEPIIT »
rae Ly = (0,03..0,1) ;.

7.8. AMOPTH3aLlMOHHBIE OTUMCIIEHUS] HA PEHOBALUIO.
Jlnst mpoeKkTupyemMoro aBuraress, pyo.

=JI
OP iy = a-rx ;
t
IS IBUTaTeNs-NPOTOTHIA
oy =T
Py =—————~
Ui

B npuBeneHHbIX hopmynax
JI, Jl;; - NYKBHIAUMOHHAS CTOMMOCTb IBUraTeneil, py0., MPUHMMAIOT:
JI=0,031]; JI,;; =0,03L ;.

7.9. AMOPTU3aLIMOHHBIE OTYUCICHHS Ha KalUTAJIbHbIE U CPEIHUE PEMOHTBI.

COCTaBIAIIONLYI0 TOIOBBIX 3KCILTYyTALUOHHBIX pacXonoB OIP..p», pyo.,
MOKHO OTIPEIENUTS 10 (hopMyJIe

(ZUPJ'tF
OPyep =~ R ;
i Jep

[2 HPLZH ] Iy
QPK(TP/JH ZW’
i )N kepmn

tne [{,, [{,,; - ueHI OHOTO KaNMTATLHOTO PEMOHTA, PYO.:

1, =(0,3..0,45)I]
Ly =(0,03..0,45)10,,,;

N - KOIMYECTBO KAalIUTaJIbHBIX PEMOHTOB.
7.10. TonoBble KCILTYTallMOHHbBIE PACXO/IBI.
Jlnst mpoeKkTupyemMoro aBurarens, pyo.

OP =0OP + 0P, + OPy; + OPo + OPppy + OPypy + OP oy + OP oy + OPiep 5

71



IJI ABATATEIS-TIPOTOTUTIA

OP 1p = OPpy + OPy gy + OP sy + OP e + OP sy + OPriy + OPppy + OP gy + OP eepr
8. Pacuer rogoBoro skoHOMu4ueckoro 3dgdekra y morpeduTesns
TonoBoii skoHOMuUeckuil s(dekT y nmorpeburens, pyod , oT mpuobpere-

HUS ¥ DKCIDTyaTalliy CTIPOCKTUPOBAHHOTO NIBUTATEIIS OTIPeNeNaeTcs mo Gopmy-
ne

Snorp = (llgn-a—ll)+w (1+EH)9
(J+EH !

rae S , S,ZZH - ce0ecTOMMOCTh BLIpaGaTBIBaeMOﬁ SHEPTrun COOTBETCTBEHHO

IUTS IPOSKTUPYEMOTO TBUTATEIIS W ABUTATEIS-IPOTOTHIIA, Py0./(KBT-1):
S = or .S = SPﬂH .
H > ﬂ H >
i

E,;, - HOpMaTHBHBIH KOI(DGULIEHT CPaBHUTEIBHON IKOHOMUUYECKOH dddek-
TUBHOCTH, MOXHO npuxuMats £, = 0,15 1/rox;

a - k03(pPUIMEHT SIKBUBAICHTHOCTH:

L+EH

H tgn

a= . 1
M ;+EH

9. Ompenenenne ToKazaTellsl MPUBEICHHBIX 3aTPaT HA EIWHUILY BBIPAOO-
TaHHOM 3Hepruu, pyo./(kBt-u)

,=S+E,K,,.
rne K vy - YACTbHBIE KallUTaJIbHbIE BIOKEHNS, py0./(kBT-u):
g
Ky =—.
17
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IMpunoxenue 8.
IMAMSATKA PEHEH3EHTY

1. YcraHOBUTE aKTyaJIbHOCTH BBIMTOJHEHHOTO MPOEKTA, COOTBETCTBHE TEH-
JEHLUSIM Pa3BUTHS M COBEPIIEHCTBOBAHHS COBPEMEHHBIX CYJOBBIX ABHUTATENEH.

2. OueHnTe TOCTOBEPHOCTh BBIOPAHHBIX MapamMeTpoB pabodero mporecca
" KOHCTPYKTHBHBIX pEIIeHWi, BO3SMOXXHOCTb WX OCYIIECTBIEHHUS TPH COBpe-
MEHHOM Pa3BUTHH CYIOBBIX ABHUTaTeNeil 1 TEeXHOIOTHH UX M3TOTOBIICHUS.

3. JlaiiTe o0OLIyr0 XapaKTepUCTUKY KOMIIOHOBKH, YKa)KUTEe HOBH3HY W OpH-
TMHAJIBHOCTh KOHCTPYKTOPCKHUX Pa3padOTOK, MPOBEpbTe MPABUILHOCTb MPOU-
HOCTHBIX PacyeToB.

4. TIpoBepbTe MPaBMILHOCTbH OLIEHKH MaccChl JBHUTraTells, ONTOBOW LEHBI 1
pacueta SKOHOMHYECKOro 3 peKTa.

5. VKakuTe COOTBETCTBHE KOHCTPYKTOPCKOW NOKYMEHTALUM YCTaHOBIICH-
HbIM TpeboBannsam ECK/] u npyrum neiicTByOmmM cTaHIapTaM.

6. aiiTe OLEHKY 3CTETHYHOCTH O(OPMIIEHUS TpaduiecKoil M TEeKCTOBOM
yacTel MpoeKTa.

7. lepeuncnure Apyrve 3amedanus rno npoekxTy.
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IIpunoxenne 9.
I'PA®UK BBINTIOJIHEHUSA KYPCOBOI'O TIPOEKTA

Howmep Tpynoem- dopma
KOCTb B
Oran ConeprxaHue 3Tana HeJleNH qacax BBITOJTHE-
cemecTpa HUS
paboThl
I Bribop 1 060CHOBaHHE OCHOB-
HBIX MapaMeTpoB pabouero
nporiecca U KOHCTPYKLUH JIBU-
rarens 1 3 ayIUTOPH.
II Pacuer pabovero mporuecca,
MOCTPOEHNE WHIINKaTOPHOM
JarpaMmbl 1 4 CaMoCT.
III | Boibop KOMHOHOBOYHOW CXEMBbI
JBWTATENs, ACKHU3HAs TMpopa-
0OTKa OCHOBHBIX pa3MepoB,
BBITIOJTHEHNE  KOMIIOHOBOYHBIX 4,5 ayINTOPH.
ueprexeit 2 1,5 CaMoCT.
IV | IIpouHOCTHBIE pacyeThl OCHOB-
HBIX HeTaneit 3,4 15 CaMOCT.
\% BrinonHenue ueprexei o0Immx
BU/IOB U y3JI0B 5,6,7 22 CaMOCT.
VI | BeimonHeHue pabovyunx dvepTe-
kel meraneit 8,9,10 20 CaMOCT.
VII | Pa3paboTka cXeMbl CHCTEMBbI
JBUTATEIIS] W BHITIOTHEHHUE 3a/1a-
HHSI 10 TEXHUUYECKOW IKCIUTya-
TallMy ¥ JUarHOCTHKE JBHUTare-
as 11 7 CaMoOCT.
VIII | Ouenka SKOHOMHYECKOTO 3(-
(ekTa Mo yKpyHnHEHHBIM TEXHHU-
KO-3KOHOMHMYECKMM  TOKa3are-
M 11 6 ayIUTOPH.
IX | Odopmnenue pacuyeTHo-
MOSICHATENTbHOM 3aIHCKN 12 6 CaMocCT.
X B3aumHoe peueH3upoBaHHE U
3aluTa IpoeKTa 13 5 ayIMTOPH.

IMpumeuanue: no pazgenam IV — VI exeHnenenbHble KOHCYJIBTALUN U KOH-

TPOJb.




TIMPEMUWAJIBHBIE U ITPA®HBIE BAJLJIbI

IIpunoxenune 10.

N Pazmepst
Coneprxanue paboThI, IO UTOTAM KOTOPOif Ha-
3HAYaeTCs MpeMust W wTpad Tpemuans- | IlTpagusie

Hble OasIbl Gab
CokpaleHne cpokoB npoeKTupoBanus: Ty, Top — | 12(Ty - Typ) —
COOTBETCTBEHHO HOPMAaTHBHBIE W (haKTHUECKHE
3aTpatbl BPEMEHHM Ha BBINIOJHEHHE KYpCOBOTO
MPOEKTa, HeleH
Hapymenne cpokoB NpoeKTHPOBAHUS — 24(Ty - To)
OmuOKH M0 HEBHUMATEIBHOCTH — 5...10
Ownbka mpodeccnoHanbHas — 10...25
VYMmenas (HedeTkas) OpraHM3amus Tpyaa B TIPO- 20...40 20...40
exTHO# Tpymme (I117)
JIONONMHUTENbHBIA TPOEKTHBI BapHaHT, KOHCT- 50...100 —
pyKTOpcKas pa3paboTka (B 3aBUCUMOCTH OT Ka-
4yecTBa padOTHI, €€ YPOBHA 1 00BeMa)
OpHUTrMHATIBHOCTb KOHCTPYKTOPCKOTO PELIEHUS 20...50 —
OueHka NpoeKTa ¢ TOYKHU 3PEHUs] TEXHUUECKOH 10...50 10...30
ICTETUKH
O00CHOBaHHOCTb YKOHOMUUECKOTO d(hekTa 10...25 10...25
CreneHb HOBU3HBI KOHCTPYKTOPCKOTO PELIEHUS 20...50 —
OOBEKTUBHOCTD PELIEH3NN 5...10 10...30
ApPryMeHTHPOBAHHOCTh peIIeHUil Mo 3Tamy pa- 20...50 —
OOTEHI
ConepxaHue U ITOXOTYMBOCTb JOKJIAna MpH 3a- 20...50 —
IIUTE MPOEKTa
AKTUBHOE U HETEHJEHIIMO3HOE OMIOHUPOBAaHUE 10...30 —
Ha Tpo(ecCHOHANbHOM YPOBHE MpH 3alluTe
npoekToB apyrumu [1I°
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IMpunoxenue 11.
YKA3AHMS K BBIITOJIHEHUIO YEPTEXKEN 1 CXEM

1. Yka3aHus K BbINOJHEHHIO COOPOYHBIX H pabounx yepTe:kei

dopmarsl TUCTOB, MacIITadbl M300paKeHWH Ha UYepTekax, depTeKHbIE
wpKuThl 114 HAAMUCEH, OTHOCUTENbHAS TOJIIMHA JIMHUI Ha YyepTexkax IOJK-
HBI COOTBETCTBOBATb TPEOOBAHMAM €AMHOM CHUCTEMBI KOHCTPYKTOPCKOM HOKY-
menTauuu (FOCT 2.301-68, TOCT 2.302-68, ['OCT 2.304-81, 'OCT 2.303-
68) [10].

OcHoBHbIe TPeOOBaHMA K BHITIOJHEHHUIO YepTexel neTanel, COOPOUHBIX U
Ip. uepTexeil Ha cTaguu pa3paboTKu pabouell NOKyMEHTALUM YCTAHOBIIEHbI
I'OCT 2.109-73.

OcHOBHbBIE HaaMUCH YepTexeit ykaspiBatoT cortaciHo 'OCT 2.104-68.

[paBuna HaHeceHUs pa3MepoB, MpelebHBIX OTKJIOHEHUH, 0003HauYeHUEe
LIEPOXOBATOCTU MOBepXHOCTeH noikHbl cooTBeTcTBOBaTh ['OCT 2.307-88 u
I'OCT 2.309-73.

2. YKa3aHHs K BbITOJTHEHHIO NPUHIHIIHAJBbHBIX CXEM

[Mpu pa3zpaboTke MPUHINTIHAIBHBIX CXEM CHadaia TO0JIe3HO W300pa3wTh
CTPYKTYPHYIO CXeMy. DJIeMEHTbI W YCTPOHCTBA MPH 3TOM M300pa)karoT B BUjIE
MPSAMOYTOJIbHUKOB, BHYTPH KOTOPBIX BIUCBHIBAIOT HAUMEHOBaHKE, 0003HaYeHe
U TeXHUYEeCKHe NaHHble. JIMHUM B3aUMOCBA3M M300pakaroT B BUIE CIUIOMIHBIX
nuHuil. OTpenenyB coCTaB, B3aUMHOE PACTIONOKEHWE W B3aUMOCBSI3b JIeMEeH-
TOB CHCTEMBbI, CIIEAyeT NMePeXoauTh K pa3padoTke MPUHLUNUATBHON CXEMBI.

[NpuHUMNUanbHas cxeMa OMpenenseT MOJMHbIH COCTaB 3JIEMEHTOB, YCT-
POHNCTB M cBfA3eil Mekay HUMHU W JAeT TOJHOE TPEeACTaBlIeHNe O TMPUHLUIAX
pabotsr [13].

DneMeHTbI, YCTpOiicTBa ciiefyeT u300pakarh B BUIE YCIOBHBIX rpaduye-
CKHX n300pakeHuii cormacHo TpedoBanuii PJI 5.30.040-84 [14].

Bce sneMeHTBI 1 yCTpoiCTBa Ha cXeMax IOJDKHBI IMEeTh OyKBEHHbIE, LU(-
poBble, OyKBEeHHO-L(POBbIE TO3MLHOHHBIE 0003HAUYEHUS U TOJKHBI OBITh YKa-
3aHbl B MIEpevHe.

[lepeuenpb 371eMEHTOB MOMEIIAIOT HA MEPBOM JIMCTE CXEMBI VIJIH BBITIONHS-
10T B BUJIE CAMOCTOSATENTLHOTO TOKyMeHTa. [lepeueHnb 31eMeHTOB 0(hOpMIISIOT B
BUJE TaOMuIIbI, 3anoiHseMoll cBepXy BHMU3 B cooTBeTcTBUU ¢ [OCT 2.701-84
[12].
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Bun cxembl (anexTpudeckas, TApaBIndeckas U T.1.) ¥ THT cXeMbl ((yHK-
[IMOHAbHAS, MOHTaXKHAs, TPUHIWIHUATBHA W T.01.) oOo3HawatoT mo ['OCT
2.701-84 u yxasbiBatot cortacHo 'OCT 2.104-68 B rpade 2 ocHOBHOM HaIIy-
CH.

3. lonoHUTeNbHbIe YKA3AHUS

B HeKoTOpBIX ciydasx B COOTBETCTBYIOLIMX MECTAX METOIUYECKHUX YKaza-
HUI JleslaeTcsl CCbUTKA Ha KOHKPETHYo JuTeparypy. OQHako mpu paboTte Hal
MPOEKTOM MMOJIE3HO MCTIOJIb30BaTh BCIO PEKOMEHIYEMYIO JIUTEpaTypy W OCHOB-
Hele [OCTel mo gBUraTenasiM BHYTPEHHETO CTOPAHUS, CIUCOK KOTOPBIX MpHBE-
JIEH HUKE.
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