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BBE/JIEHHE

KypcoBoe  mOpoekTHpoBaHME  OOBEMHBIX  THUIAPONPHUBOJOB IO
nucuuIuinHaM «[ uapaBiauka U TUIPOMHEBMONPUBO», «[ mapaBanyeckue
U TTHEBMATH4YeCKue CUCTEeMbI», « OCHOBBI TUJIPABIIMKUA U THIPOIIPUBOJIA» U
JIPYTUM CIIOCOOCTBYET OOOOIIEHUI0O W 3aKPEIUICHUIO TEOPETUUECKUX
3HAHUW  OOyYarIUXCs,  HUMEET  IeJNbI0  pPa3BUTHE  HABBIKOB
CaMOCTOSITENIbHOM TBOPYECKOW padOThl OOyYarolmuXxcs, MOJIb30BaHUS
crpapouHoun Jsmreparypor, ['OCTamu, HOpPMATUBHBIMHU JOKYMEHTaMH,
BBITIOJTHEHUSI  PAacyeTOB, YEPTEXKEHM U COCTABICHHUSI  TEKCTOBBIX
KOHCTPYKTOPCKUX JJOKYMEHTOB.

OOBbeKkTaMu TIPOEKTUPOBAHUS SBISIOTCS OOBEMHBIE THUIPOIPHUBOIBI
MOABEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JIOPOXKHBIX, KOMMYHAJIbHBIX,
MOOMJIBLHBIX M IPYTUX MAIIUH U 000pYI0OBaHHUS.

['maBHBIMU 3a7a4yaMu  MPH  TPOCKTUPOBAHMHU  SIBJISIIOTCS  pacyeT
OCHOBHBIX TMapaMeTpOB THJAPOIPHBOJIa U HA €ro OCHOBE BBIOOD
HOPMaJIM30BaHHOTO U CTAHAAPTHOTO TUAPOOOOPYIOBAHMUSI.

O0BbeM KypcoBOW palOOThI: OIMH JUCT ueprexka ¢opmara Al,
MOSICHUTENIbHAA 3anucka oobemoM 15-25 c.

BapuanTel 3agaHuii Ha TPOEKTUPOBAHME OOBEMHOTO THIPOIPHUBOJA
BBIJIAIOTCS TIPEIoiaBaTesieM HHIUBUIYJIHHO.

Enunuiiet U3MEPEHUS bU3nIeCcKux BEJINYMH JTOJDKHBI
COOTBETCTBOBATh Mexk1yHapoaHol cucteme (CH).

Hacrosimue 3aanust 1711 BBIIOJHEHUS] KyPCOBOM pabOThHI HOMOTHSIOT

HUMEIOIIYIOCS JTUTEPaTypy o IIPOEKTHPOBAHHUIO 00BEMHBIX
ruapomnpusoaos /1, 2, 3,4,5,6,7, 8,9, 10/.



Bapuanr 1

OHOKOBIIOBBI PPOHTAILHBIN MOTPY3UHK

[TapameTpsl

[TogBapuanT (1o mepBoi OykBe haMUIIIN)

AT | 13

U-M | H-P

C-0 | X-1I | II-

[IpuBo cTpenbl

[IpuBoa xoBIIA

HpI/IBOI[ 3aCJIOHKH
KOBIIIa

HomunanrnHOE
JaBJICHHE
rugponpusona, Mlla

6,3 10,0

16,0

20,0

25,0 6,3 10,0

Ycunne Ha mTokKe
TUAPOLIMIIMHApPA
Toakaromem, kH

20,0 35,0

50,0

Ycunne Ha mToke
TUAPOLIMIIMHApPA
TssHymem, KH

50,0

60,0 | 30,0 | 40,0

CxopocTb
MEePEeMEIIEeHUs MTOKa
THIPOIMIIMHAPA, M/C

0,25 0,45

0,30

0,20

0,20 | 0,50 | 0,40

JIMMHBI TUAPOIVHUN,
M:

a) BcachIBaroIIeH (oT
Oaka K Hacocy)

0) HanopHOi1 (0T
Hacoca K
pacrpeenuTelNo)

B) UCIIOJTHUTEIBHOMN
(oT pacnpenenurens K
TUAPOBUTATEIIO)

) CIIUBHOM (OT
pacrupenenurens K
0axy)

0,5 0,7

0,6

0,4

0,5 0,5 0,4

MecTHbIE
COTIPOTHBJICHHUS, IIT.:
a) IepeXOJHUK

0) mTyuep

B) pa3beMHast MypTa
T) IwiaBHoe koJjieHo 90°
1) IpOCCEb

OO B~O
o Wb 010

Arbhowhbo

oW~ o1Tw

wnNhOoOYN B~
N B~ DOO
O~ wo b~

TeMmrepaTypHbIN peXUM
paboThI (OKpYIKaOIIEH
cpenbl), °C

-10 ...

+30

llpumeuanue.

MecTHBIE

COIIPOTHUBJICHUSA

JTIOJKHBI

OBITh  y4TEHBI TpHU

TUIPABIMYECKOM pacyeTe T'MAPOJMHUN (HANIOPHOM, CIMBHOW) M paclpenesstorcs B
TMJIPOJIMHUSAX 110 YCMOTPEHUIO CTYIEHTA CAMOCTOSTENBHO.

4




Bapuant 2

Jleconorpys3uuk

[TapameTpsl

[TogBapuanT (10 mepBoi OykBe haMUITUN)

AT | 13

U-M | H-P

C-0 | X-1I | II-

IIpuBoj 3axBaTa

IIpuBo cTpenbl

[IpuBox pykositu

HomunanrnHOE
JaBJICHUE
rugponpusona, Mlla

10,0 6,3

12,5 16,0

140 | 20,0 | 10,0

Ycunne Ha mToke
TUAPOLUIIUHIpA
Toakaromem, kH

15,0 -

- 15,0

250 | 10,0 -

Ycunue Ha mroke
TUIPOLMINHIPA
TssHymem, KH

- 25,0

10,0 -

40,0

CxopocThb
HEPEMEIICHHUS IITOKA
TUAPOIVIIMHIPA, M/C

0,35 0,45

0,40 0,25

0,25 | 050 | 0,45

JIITMHBI TUAPOIMHAM,
M:

a) BcachIBaromieut (ot
Oaka K Hacocy)

0) HanopHOi (0T
Hacoca K
pacrpeeTuTelNo)

B) UCTIOJTHUTCIIBHON
(oT pacnpenenurens K
TUAPOJBUTATEIO)

') CTUBHOM (OT
pacrnpeaenuTens K
0axy)

0,6 0,5

0,8 1,4

1,2 0,3 0,5

MecTHbIE
COMPOTHUBIICHHUS, LIT.:
a) IepPEeXOTHUK

0) mrynep

B) pazbeMHas MydTa
T) IwiaBHoe koJjieHo 90°
1) IpOCCeb

gIo wo M~
o1~ O 0O

~NOo Wk ol
~Nw oo b~

O~ wo
AN O O
gagwro b~

TemneparypHbiit
pPEXUM pabOTHI
(OKpyxarol1ien cpepl),
o

C

-15...+25

Ilpumeuanue.

MecTHEBIE

COIIPOTUBJICHUSA

JOJIDKHBI

ObITh  y4TEHBl TpHU

TUIPABIMYECKOM pacyeTe I'MAPOJMHUN (HANOPHOM, CIMBHOW) M paclpeneisiorcs B
TUAPOIMHUAX 110 YCMOTPEHHUIO CTYJEHTA CAMOCTOSTEIBHO.
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Bapuant 3

J1OpOKHBINA KATOK

[TapameTpsl

[TogBapuanT (10 mepBoi OykBe haMUITUN)

AT | 13 | u-M | H-P | C-® | X-1I | LI-4

ITpuBoj X012 KaTKa

HomunanrnHOE
JaBJICHUE
rugponpusona, Mlla

10,0

16,0

12,5

16,0

14,0

20,0

10,0

Kpyrsamunit MOMEHT Ha
BaJly THIPOMOTOPA,
kH-m

0,25

0,15

0,20

0,25

0,40

0,35

0,20

Yacrora BpameHus
Baja rujpoMoTopa,
00/c

10

12

10

12

10

15

JIITMHBI TUAPOIMHAM,
M:

a) BcachIBaroIieH (ot
Oaka K Hacocy)

0) HamopHoi1 (0T
Hacoca K
pacrpeeuTelNo)

B) UCTIOJTHUTCIIBHON
(oT pacnpenenurens K
TUAPOJBUTATEIIO)

') CTUBHOM (OT
pactupenenuTens K
0axy)

0,6

0,5

0,8

1,4

1,2

0,3

0,5

MecTHbIE
COTIPOTHBIICHHUS, IIT.:
a) IepPEeXOTHUK

0) mrynep

B) pazbeMHas MydTa
T) IwiaBHoe koJjieHo 90°
1) IpOCCEIh

o wo b~

o1~ O 0O

~N o Wbk o

~Nowolto M~

O PwWO

AN~ O O

gagwro b~

TemneparypHbiil
pPEXUM pabOTHI
(OKpyXaromen cpesl),

°C

-15 ...

+30

Ilpumeuanue.

MecTHEBIE

COIIPOTUBJICHUSA

JOJIKHBI
TUIPABIMYECKOM pacyeTe T'MAPOJMHUN (HANIOPHOM, CIMBHOW) M pacHpeneistorcs B
TUAPOJIMHUAX 10 YCMOTPEHUIO CTYIEHTA CaMOCTOSTENBHO.

OBITH

YUYTCHEIL

npu




Bapuant 4

ByJabao3ep, ppIXJuTelib, KOpYeBaTeIb

[TapameTpsl

[TogBapuanT (10 mepBoi OykBe haMUITUN)

AT | 13

U-M | H-P

C-0 | X-1I | II-

Ilonvem u
ONyCKAaHUE
oTBaJIa

ITepekoc
oTBaJIa

[Togsem u OIIYCKAaHHC

KOpueBaTess

HomunansHOE
aBJICHUE
ruaponpusona, Mlla

6,3

16,0

14,0

20,0

25,0

10,0

16,0

Ycunue Ha mroke
TUAPOLIMIIMHApPA
ToJIKaromem, kH

25,0

30,0

40,0

Ycunue Ha mroke
TUAPOLIMIIMHApPA
TaHynieMm, kH

40,0

55,0

30,0

40,0

CxopocTb
HepeMEIIeHHUs IIITOKa
TUAPOIMIIMHIPA, M/C

0,25

0,40

0,15

0,25

0,30

0,45

0,50

JIMMHBI TUAPOIVHUN,
M:

a) BcachIBaromieut (ot
0aka K Hacocy)

0) HamopHO# (0T
Hacoca K
pacupeenuTeno)

B) UCIIOJTHUTEIBHOMN
(oT pacnpenenuTens K
TUAPOJBUTATEIO)

T) CIIUBHOM (OT
pacnpenenuTens K
0axy)

0,2

0,3

0,4

0,5

0,3

0,5

0,4

MecTHbIE
COMPOTHUBIICHHUS, LIT.:
a) IepeXOJHUK

0) mryuep

B) pa3beMHast MypTa
T) IIaBHoOE KoJieHo 90°
1) IpocCcenb

O~Nwao b~

ook~ bdo

N O1 01O O

U1 o 0o M~

o~ DOoIwW

~ 01 © 00

o) 000 NO

TemmepaTypHbIi
pexuM paboThI
(OKpyXaromen cpeip),

°C

-20 ...

+ 30




Bapuanr 5

Ckpenep ¢ KOBHIOM eMKOCThI0 10 10 M

[TapameTpsl

[TogBapuanT (10 mepBoi OykBe haMUITUN)

AT | 13

U-M | H-P

C-0 | X-1I | II-

[IpuBoa KOBIIA

[IpuBonx 3agHeEMn
3aCJIOHKHA

[IpuBon nepennei
3aCJIOHKH

HomunanrnHOE
JaBJICHHE
rugponpusona, Mlla

10,0 6,3

16,0

12,5

140 | 20,0 | 10,0

Ycunne Ha mTokKe
TUAPOLIMIIMHApPA
Toakaromem, kH

12,5 30,0

35,0

Ycunne Ha mToke
TUAPOLIMIIMHApPA
TssHymem, KH

25,0

30,0 | 50,0 | 40,0

CxopocTb
MEePEeMEIIEeHUs MTOKa
THIPOIMIIMHAPA, M/C

0,30 0,40

0,45

0,595

025 | 040 | 0,35

JIMMHBI TUAPOIVHUN,
M:

a) BcachIBaroIIeH (oT
Oaka K Hacocy)

0) HanopHOi1 (0T
Hacoca K
pacrpeenuTelNo)

B) UCIIOJTHUTEIBHOMN
(oT pacnpenenurens K
TUAPOBUTATEIIO)

) CIIUBHOM (OT
pacrupenenurens K
0axy)

0,2 0,3

0,4

1,0

0,2 0,3 0,5

MecTHbIE
COTIPOTHBJICHHUS, IIT.:
a) IepeXOJHUK

0) mTyuep

B) pa3beMHast MypTa
T) IwiaBHoe koJjieHo 90°
1) IpOCCEb

O~ wbhbo
~O0O oS~

o~ DO W

AN

oo o b~
o O O1 Ol
o wol bk b

TeMmrepaTypHbIN peXUM
paboThI (OKpYIKaOIIEH
cpenbl), °C

-20 ...

+35

llpumeuanue.

MecTHBIE

COIIPOTHUBJICHUSA

JTIOJKHBI

OBITh  y4TEHBI TpHU

TUIPABIMYECKOM pacyeTe T'MAPOJMHUN (HAIOPHOM, CIMBHOW) M pacHpeneisiorcs B
TUAPOJIMHUAX 10 YCMOTPEHUIO CTYIEHTA CAMOCTOSTENBHO.

8




Bapuant 6

Ckpenep ¢ 3J1eBATOPHOI 3arpy3Koii

[TapameTpsl

[TogBapuanT (10 mepBoi OykBe haMUITUN)

AT | 13

U-M | H-P

C-0 | X-1I | II-

ITpuBo KOBIIA

IIpuBo HOXA

[TpuBon sneBatopa

HomunanrnHOE
JaBJICHUE
rusponpuBoja, MIla

6,3

10,0

16,0

12,5

14,0

16,0

20,0

Ycunne Ha mToke
TUAPOLUTIUHIPA
TssHymem, KH

10,0

15,0

20,0

25,0

CxopocThb
nepeMelIeHus ToKa
TUAPOIMIIMHIpPA, M/C

0,40

0,45

0,50

0,30

KpyTsiimuiit MOMEHT Ha
BAJIy TUAPOMOTOPA,
kH-m

0,30

0,35

0,20

YacroTa BpaleHus
Baja rupoMoTopa,
00/c

12

15

JIJTMHBI TUAPOIMHAM,
M:

a) BcachIBaromieut (ot
Oaka K Hacocy)

0) HaropHOi1 (0T
Hacoca K
pacrpeeTuTelNo)

B) UCTIOJTHUTCIIBHON
(oT pacnpenenurens K
TUAPOJBUTATEIO)

T') CIIUBHOM (OT
pacrnpeienuTens K
0axy)

0,2

0,3

0,4

1,0

0,2

0,3

0,5

MecTHbIE
COMPOTHUBIICHHUS, LIT.:
a) IepPEeXOTHUK

0) mrynep

B) pazbeMHas MydTa
T) IwiaBHoe koJjieHo 90°
1) IpocCcenb

O~ w bk o

~AO B0~

o~ MO W

ArADNO

1o o b b~

o O~ 01Ol

oo woolbh b~

TemneparypHbiil
pPEXUM pabOTHI
(OKpyXxarol1ien cpepl),
°C

-15 ...

+35




Bapuanr 7

3
Ckpenep ¢ KOBIIOM €eMKOCThIO ¢BbIle 10 M

[TapameTpsl

[TogBapuanT (110 mepBoii OyKkBe haMUITUN)

AT | 13

U-M | H-P

C-0 | X-1I | II-

ITpuBo KOBIIA

[IpuBox KoBIIA

HpI/IBOII 3a4CJIOHKH

HomunanrnHOE
JaBJICHUE
rugponpusona, Mlla

10,0 16,0

20,0

12,5

140 | 20,0 | 10,0

Ycunne Ha mToke
TUAPOLUIIUHIpA
Toakaromem, kH

32,5 35,0

Ycunue Ha mroke
TUIPOLMINHIPA
TssHymem, KH

45,0

55,0

20,0 | 25,0 | 350

CxopocThb
HEPEMEIICHHUS IITOKA
TUAPOIVIIMHIPA, M/C

0,30 0,40

0,45

0,50

025 | 050 | 035

JIITMHBI TUAPOIMHAM,
M:

a) BcachIBaromieut (ot
Oaka K Hacocy)

0) HanopHOi (0T
Hacoca K
pacrpeeTuTelNo)

B) UCTIOJTHUTCIIBHON
(oT pacnpenenurens K
TUAPOJBUTATEIO)

') CTUBHOM (OT
pacrnpeaenuTens K
0axy)

0,5 0,3

0,4

1,0

0,6 0,3 0,5

MecTHbIE
COMPOTHUBIICHHUS, LIT.:
a) IepPEeXOTHUK

0) mrynep

B) pazbeMHas MydTa
T) IwiaBHoe koJjieHo 90°
1) IpOCCeb

O~ wbh o
~AO DO~

o~ PO W

ArADNO

1o o b~ b~
o O~ 01Ol
oo woolbh b~

TemneparypHbiit
pPEXUM pabOTHI
(OKpyxarol1ien cpepl),
o

C

-25 ...

+25

Ilpumeuanue.

MecTHEBIE

COIIPOTUBJICHUSA

JOJIDKHBI

ObITh  y4TEHBl TpHU

TUIPABIMYECKOM pacyeTe T'MAPOJUMHUN (HAIIOPHOM, CIMBHOW) M paclpeneisiorcs B
TUAPOIMHUAX 110 YCMOTPEHHUIO CTYJEHTA CAMOCTOSTEIBHO.

10




Bapuant 8

ABTOrpeiigep TAKeJI0ro THIa

[TapameTpsl

[TogBapuanT (10 mepBoi OykBe haMUITUN)

AT | 13

U-M | H-P

C-0 | X-1I | II-

[IpuBox oTBana

ITpuBOa pambl

IToBopoT oTBa)Ia

HomunanrnHOE
JaBJICHUE
rusponpuBoaa, MIla

10,0

16,0

20,0

12,5

14,0

20,0

10,0

Ycunne Ha mToke
TUAPOLUTIUHIPA
TssHymem, KH

35,0

40,0

45,0

50,0

CxopocThb
nepeMelIeHus ToKa
TUAPOIMIIMHIpPA, M/C

0,20

0,30

0,35

0,40

KpyTsiimuiit MOMEHT Ha
BAJIy TUAPOMOTOPA,
kH-m

0,30

0,25

0,20

YacroTa BpaleHus
Baja rupoMoTopa,
00/c

10

12

16

JIITMHBI TUAPOIMHUAM,
M:

a) BcachIBaromieut (ot
Oaka K Hacocy)

0) HaropHOi1 (0T
Hacoca K
pacrpeeTuTelNo)

B) UCTIOJTHUTCIIBHON
(oT pacnpenenurens K
TUAPOJBUTATEIO)

T') CIIUBHOM (OT
pacrnpeienuTens K
0axy)

0,5

0,4

0,7

0,6

0,4

0,6

0,5

MecTHbIE
COMPOTHUBIICHHUS, LIT.:
a) IepPEeXOTHUK

0) mrynep

B) pazbeMHas MydTa
T) IwiaBHoe koJjieHo 90°
1) IpocCcenb

O~ w bk o

~AO B0~

o~ MO W

ArADNO

1o o b b~

o O~ 01Ol

oo woolbh b~

TemneparypHbiil
pPEXUM pabOTHI
(OKpyXxarol1ien cpepl),
o

C

-25 ...

+30

11




Bapuant 9

ABTOrpeiigep

[TapameTpsl

[TogBapuanT (10 mepBoi OykBe haMUITUN)

AT | 13 | U-M | H-P | C-® | X-II | LI-4

[IpuBon orBana | IlpuBox pamsl IToBopoT oTBa)Ia

HomunanrnHOE
JaBJICHUE
rusponpuBoaa, MIla

6,3

10,0

16,0

10,0

16,0

20,0

14,0

Ycunne Ha mToke
TUAPOLUTIUHIPA
TssHymem, KH

45,0

30,0

55,0

60,0

CxopocThb
nepeMelIeHus ToKa
TUAPOIMIIMHIpPA, M/C

0,30

0,50

0,45

0,20

KpyTsiimuiit MOMEHT Ha
BAJIy TUAPOMOTOPA,
kH-m

0,15

0,12

0,25

YacroTa BpaleHus
Baja rupoMoTopa,
00/c

14

15

10

JIJTMHBI TUAPOIMHAM,
M:

a) BcachIBaromieut (ot
Oaka K Hacocy)

0) HaropHOi1 (0T
Hacoca K
pacrpeeTuTelNo)

B) UCTIOJTHUTCIIBHON
(oT pacnpenenurens K
TUAPOJBUTATEIO)

T') CIIUBHOM (OT
pacrnpeienuTens K
0axy)

0,4

0,3

0,7

0,5

0,6

0,4

0,5

MecTHbIE
COMPOTHUBIICHHUS, LIT.:
a) IepPEeXOTHUK

0) mrynep

B) pazbeMHas MydTa
T) IwiaBHoe koJjieHo 90°
1) IpocCcenb

b~ p~OTIO

A W oo o1

(oo JN SN S N LY

PO WO M

O b~ o1 NO

[op N NS e %L

o~ O1TWwOoO

TemneparypHbiil
pPEXUM pabOTHI
(OKpyXxarol1ien cpepl),
o

C

-20 ...

+30

12




Bapuant 10

ABTOMOOMJILHBIN KPaH

[TapameTpsl

[TogBapuanT (10 mepBoi OykBe haMUITUN)

AT | 13 | u-M | H-P | C-® | X-1I | LI-4

[TpuBoj rpy30BOH U CTPEIOBOM JeOeT0K

HomunanrnHOE
JaBJICHUE
rugponpusona, Mlla

6,3

10,0

16,0

12,5

25,0

20,0

14,0

Kpyrsamunit MOMEHT Ha
BaJly THIPOMOTOPA,
kH-m

0,10

0,12

0,15

0,17

0,25

0,12

0,20

Yacrora BpameHus
Baja rujpoMoTopa,
00/c

14

15

12

10

JIITMHBI TUAPOIMHAM,
M:

a) BcachIBaroIieH (ot
Oaka K Hacocy)

0) HamopHoi1 (0T
Hacoca K
pacrpeeuTelNo)

B) UCTIOJTHUTCIIBHON
(oT pacnpenenurens K
TUAPOJBUTATEIIO)

') CTUBHOM (OT
pactupenenuTens K
0axy)

0,7

0,3

0,5

0,8

0,6

0,4

0,5

MecTHbIE
COTIPOTHBIICHHUS, IIT.:
a) IepPEeXOTHUK

0) mrynep

B) pazbeMHas MydTa
T) IwiaBHoe koJjieHo 90°
1) IpOCCEIh

O b~ ~OTIO

H W o1To o

o~ ow

PO WO A~

(G2~ N &) BN BN )

oA~ B~ NO

o~ O1TWO

TemneparypHbiil
pPEXUM pabOTHI
(OKpyXaromen cpesl),

°C

-20 ...

+35

Ilpumeuanue.

MecTHEBIE

COIIPOTUBJICHUSA

13

JOJIKHBI
TUIPABIMYECKOM pacyeTe T'MAPOJMHUN (HANIOPHOM, CIMBHOW) M pacHpeneistorcs B
TUAPOJIMHUAX 10 YCMOTPEHUIO CTYIEHTa CAMOCTOSTENBHO.

OBITH

YUYTCHEIL

npu




Bapuant 11

BKCKaBaTOP-KaHaJIOKOHaTeJIb

[TapameTpsl

[TogBapuanT (10 mepBoi OykBe haMUITUN)

AT | 13 | U-M | H-P

C-0 | X-1I | II-

[TpuBox paboyero oprana

ITpuBOa X012 MAITUHBI

HomunanrnHOE
JaBJICHUE
rusponpuBoaa, MIla

16,0 10,0 20,0 10,0

16,0 | 20,0 | 14,0

Ycunne Ha mToke
TUAPOLUIIUHIpA
Toakaromem, kH

45,0 20,0 - -

CxopocThb
nepeMelIeHus ToKa
TUAPOIMIIMHIpPA, M/C

0,30 0,50 - -

KpyTsiimuiit MOMEHT Ha
BAJIy TUAPOMOTOPA,
kH-m

0,20 0,17

015 | 0,12 | 0,25

YacroTa BpaleHus
Baja rupoMoTopa,
00/c

JIJTMHBI TUAPOIMHAM,
M:

a) BcachIBaromieut (ot
Oaka K Hacocy)

0) HaropHOi1 (0T
Hacoca K
pacrpeeTuTelNo)

B) UCTIOJTHUTCIIBHON
(oT pacnpenenurens K
THJIPOJIBUTATEITIO)

T') CIIUBHOM (OT
pactupenenuTens K
0axy)

0,2 0,3 0,2 0,7

0,4 0,6 0,5

MecTHbIE
COMPOTHUBIICHHUS, LIT.:
a) IepPEeXOTHUK

0) mrynep

B) pazbeMHas MydTa
T) IwiaBHoe koJjieHo 90°
1) IpocCcenb

A DbdbO D
o W U1 oo,
o~ ~O O
o U1 W 0

~NbhoOoo b~
~Nbh Do
co o U100 A~

TemneparypHbiil
pPEXUM pabOTHI
(OKpyXxarol1ien cpepl),
o

C

-15...+35

14




Bapuant 12

PoTopHbIi TpPaHIIEHHBIA IKCKABATOP

[TapameTpsl

[TogsapuanT (10 mepBoii OyKkBe haMUITUN)

AT | 13 | U-M | H-P

C-0 | X-1I | II-

ITpuBos pabodero 060py10BaHMS

ITpuBOa X012 MAITUHBI

HomunanrnHOE
JaBJICHUE
rusponpuBoaa, MIla

6,3

10,0

16,0

25,0

16,0

20,0

14,0

Ycunne Ha mToke
TUAPOLUTIUHIPA
TssHymem, KH

40,0

35,0

60,0

80,0

CxopocThb
nepeMelIeHus ToKa
TUAPOIMIIMHIpPA, M/C

0,35

0,50

0,45

0,95

KpyTsiimuiit MOMEHT Ha
BAJIy TUAPOMOTOPA,
kH-m

0,25

0,15

0,20

YacroTa BpaleHus
Baja rupoMoTopa,
00/c

10

12

JIITMHBI TUAPOIMHUM,
M:

a) BcachIBaromieut (ot
Oaka K Hacocy)

0) HaropHOi1 (0T
Hacoca K
pacrpeeTuTelNo)

B) UCTIOJTHUTCIIBHON
(oT pacnpenenurens K
TUAPOJBUTATEIO)

T') CIIUBHOM (OT
pacrnpeienuTens K
0axy)

0,2

0,4

0,5

0,7

0,3

0,8

0,5

MecTHbIE
COMPOTHUBIICHHUS, LIT.:
a) IepPEeXOTHUK

0) mrynep

B) pazbeMHas MydTa
T) IwiaBHoe koJjieHo 90°
1) IpocCcenb

Ao o~

A W oo o1

o~ PM~O

0 o~ O

o A~ N0 O

~N B~ D 0o o1

Ol b~ O W

TemneparypHbiil
pPEXUM pabOTHI
(OKpyXxarol1ien cpepl),
o

C

-25 ...

+35

15




Bapuant 13

HaBecHOM 0THOKOBIIOBBIN IKCKABATOP

[TapameTpsl

[TogBapuanT (10 mepBoi OykBe haMUITUN)

AT | 13

U-M | H-P

C-0 | X-1I | II-

ITpuBo KOBIIA

IIpuBo cTpenbl

[IpuBon pykositu

HomunanrnHOE
JaBJICHUE
rugponpusona, Mlla

10,0 16,0

20,0

12,5

140 | 250 | 10,0

Ycunne Ha mToke
TUAPOLUIIUHIpA
Toakaromem, kH

32,5 -

45,0

- 75,0 -

Ycunue Ha mroke
TUIPOLMINHIPA
TssHymem, KH

- 60,0

35,0

20,0 - 45,0

CxopocThb
HEPEMEIICHHUS IITOKA
TUAPOIVIIMHIPA, M/C

0,20 0,40

0,25

0,50

0,25 | 035 | 0,40

JIITMHBI TUAPOIMHAM,
M:

a) BcachIBaromieut (ot
Oaka K Hacocy)

0) HanopHOi1 (0T
Hacoca K
pacrpeeTuTelNo)

B) UCTIOJTHUTCIIBHON
(oT pacnpenenurens K
TUAPOJBUTATEIO)

') CTUBHOM (OT
pacrnpeaenuTens K
0axy)

0,3 0,4

0,5

0,6

0,7 0,6 0,5

MecTHbIE
COMPOTHUBIICHHUS, LIT.:
a) IepPEeXOTHUK

0) mryuep

B) pazbeMHas MydTa
T) IwiaBHoe koJjieHo 90°
1) IpOCCeb

O~ wbh o
~AO DO~

o~ PO W

ArADNO

1o o b~ b~
o O~ 01Ol
oo woolbh b~

TemneparypHbiit
pPEXUM pabOTHI
(OKpyxarol1ien cpepl),
o

C

-20 ...

+25

Ilpumeuanue.

MecTHEBIE

COIIPOTUBJICHUSA

JOJIDKHBI

ObITh  y4TEHBl TpHU

TUIPABIMYECKOM pacyeTe T'MAPOJUMHUN (HAIIOPHOM, CIMBHOW) M paclpeneisiorcs B
TUAPOIUHUAX 110 YCMOTPEHHUIO CTYJEHTA CAMOCTOSTEIBHO.

16




YHUBEPCAJIbHBIN 0THOKOBIIOBbIN IKCKABATOP

Bapuant 14

[TapameTpsl

[TogBapuanT (10 mepBoi OykBe haMUITUN)

AT | 13

U-M | H-P

C-0 | X-1I | II-

[IpuBo cTpenbl

[IpuBox KoBIIA

[IpuBon pykositu

HomunanrnHOE
JaBJICHUE
rugponpusona, Mlla

16,0

10,0

25,0

20

10,0

14,0

16,0

Ycunne Ha mToke
TUAPOLUIIUHIpA
Toakaromem, kH

40,0

45,0

65,0

Ycunue Ha mroke
TUIPOLMINHIPA
TssHymem, KH

60,0

55,0

50,0

75,0

CxopocThb
HEPEMEIICHHUS IITOKA
TUAPOIVIIMHIPA, M/C

0,20

0,50

0,25

0,70

0,25

0,30

0,40

JIITMHBI TUAPOIMHAM,
M:

a) BcachIBaromieut (ot
Oaka K Hacocy)

0) HanopHOi1 (0T
Hacoca K
pacrpeeTuTelNo)

B) UCTIOJTHUTCIIBHON
(oT pacnpenenurens K
TUAPOJBUTATEIO)

') CTUBHOM (OT
pacrnpeaenuTens K
0axy)

0,3

0,4

0,5

0,6

0,7

0,9

0,8

MecTHbIE
COMPOTHUBIICHHUS, LIT.:
a) IepPEeXOTHUK

0) mryuep

B) pazbeMHas MydTa
T) IwiaBHoe koJjieHo 90°
1) IpOCCeb

OabhNbB~O

A WOOINO®

oo B~ 01 O O1

A B DNOTO

U1 00 O &~ Ol

[op N NS e %L

~Nw ok o

TemneparypHbiit
pPEXUM pabOTHI
(OKpyxarol1ien cpepl),
o

C

-30 ...

+30

Ilpumeuanue.

MecTHEBIE

COIIPOTUBJICHUSA

JOJIDKHBI

OBITH

YUYTCHBIL

npu

TUIPABIMYECKOM pacyeTe T'MAPOJUMHUN (HAIIOPHOM, CIMBHOW) M paclpeneisiorcs B
TUAPOIUHUAX 110 YCMOTPEHHUIO CTYJEHTA CAMOCTOSTEIBHO.

17




Bapuanr 15

YHuBepCAJbHBIN 0JHOKOBIIOBbIH JKCKaBATOP

[TonBapuaHnT (1m0 mepBoii OyKBe hamMHIINN)

IapameTpsI AT | 13 | UM | HP | C-® | X-II| -4

IIpuBon xkoBma | [IpuBoj cTpenbl [IpuBox xona

HommHBansHOE naBneHune
rugponpusona, Mlla

6,3

10,0

25,0

10,0

14,0

10,0

16,0

Ycunne Ha mToke
TUAPOLIMIIMHApPA
TssHymem, KH

45,0

30,0

55,0

60,0

CxopocTb
MEePEeMEIIEeHUs MTOKa
THIPOIMIIMHAPA, M/C

0,30

0,50

0,45

0,20

Kpyrsamunit MOMEHT Ha
BaJly THIPOMOTOPA,
kH-m

0,15

0,20

0,25

Yacrora BpaieHnus Bana
THIIPOMOTOPA, 00/C

14

15

16

JIMHBI TUAPOIMHAN, M:
a) BcachIBaromieut (ot
Oaka K Hacocy)

0) HamopHoO# (0T Hacoca
K pacipeenuTeio)

B) UCTIOJTHUTENIbHOM (OT
pacnpenenuTens K
TUAPOJBUTATEIO)

T) CIIUBHOM (OT
pacnpenenuTens K
0axy)

0,4

0,3

0,5

0,7

0,6

0,4

0,5

MecTHbIE
COMPOTHUBIICHHUS, LIT.:
a) IepeXOJHUK

0) mwryuep

B) pa3beMHast MypTa
T) I1aBHOE KoJieHo 90°
1) IpocCcenb

g~ b~O1Oo

S W o1to o

(oo IR SN S L)

PO WO M~

(62 I SN &2 BN I @]

o~ NO

o P~ O01Two

TemnepaTypHbII peXUM
paboThl (OKpyKaroIIei
cpennl), 'C

-20 ...

+35

18




Bapuant 16

HaBecHOM 0THOKOBIIOBBIN IKCKABATOP

[TapameTpsl

[TogBapuanT (10 mepBoii OyKkBe haMUITUN)

AT | 13

U-M | H-P

C-0 | X-1I | II-

[IpuBo cTpenbl

[IpuBox KoBIIA

[IpuBon pykositu

HomunanrnHOE
JaBJICHUE
rugponpusona, Mlla

16,0 14,0

10,0

20,0

16,0 | 250 | 14,0

Ycunne Ha mToke
TUAPOLUIIUHIpA
Toakaromem, kH

30,0 -

45,0

- 75,0 -

Ycunue Ha mroke
TUIPOLMINHIPA
TssHymem, KH

- 70,0

40,0

30,0 - 55,0

CxopocThb
HEPEMEIICHHUS IITOKA
TUAPOIVIIMHIPA, M/C

0,20 0,20

0,45

0,50

0,25 | 0,30 | 0,40

JIITMHBI TUAPOIMHAM,
M:

a) BcachIBaromieut (ot
Oaka K Hacocy)

0) HanopHOi1 (0T
Hacoca K
pacrpeeTuTelNo)

B) UCTIOJTHUTCIIBHON
(oT pacnpenenurens K
TUAPOJBUTATEIO)

') CTUBHOM (OT
pacrnpeaenuTens K
0axy)

0,3 0,4

0,5

0,6

0,7 0,6 0,5

MecTHbIE
COMPOTHUBIICHHUS, LIT.:
a) IepPEeXOTHUK

0) mryuep

B) pazbeMHas MydTa
T) IwiaBHoe koJjieHo 90°
1) IpOCCeb

O~ wbh o
~AO DO~

o~ PO W

ArADNO

1o o b~ b~
o O~ 01Ol
oo woolbh b~

TemneparypHbiit
pPEXUM pabOTHI
(OKpyxarol1ien cpepl),
o

C

-25 ...

+35

Ilpumeuanue.

MecTHEBIE

COIIPOTUBJICHUSA

JOJIDKHBI

ObITh  y4TEHBl TpHU

TUIPABIMYECKOM pacyeTe T'MAPOJUMHUN (HAIIOPHOM, CIMBHOW) M paclpeneisiorcs B
TUAPOIMHUAX 110 YCMOTPEHHUIO CTYJEHTA CAMOCTOSTEIBHO.

19




Bapuant 17

Ilorpy304Ho-pa3rpy3o4Hoe 000py10BaHue (MAHUIIYJISITOP)

[TapameTpsl

[TogsapuanT (110 mepBoii OyKkBe haMUITUN)

AT | 13 | u-M | H-P | C-® | X-1I | LI-4

[TpuBoj pabodero o60py10BaHMS

HomunanrnHOE
JaBJICHUE
rugponpusona, Mlla

10,0

6,3

16,0

12,5

14,0

20,0

10,0

Ycunne Ha mToke
TUAPOLUIIUHIpA
Toakaromem, kH

20,0

40,0

55,0

Ycunue Ha mroke
TUIPOLMINHIPA
TssHymem, KH

35,0

40,0

70,0

50,0

CxopocThb
HEPEMEIICHHUS IITOKA
TUAPOIVIIMHIPA, M/C

0,35

0,30

0,60

0,50

0,35

0,30

0,45

JIITMHBI TUAPOIMHAM,
M:

a) BcachIBaromieut (ot
Oaka K Hacocy)

0) HanopHOi1 (0T
Hacoca K
pacrpeeTuTelNo)

B) UCTIOJTHUTCIIBHON
(oT pacnpenenurens K
TUAPOJBUTATEIO)

') CTUBHOM (OT
pacrnpeaenuTens K
0axy)

0,7

0,3

0,9

1,0

0,2

0,3

0,5

MecTHbIE
COMPOTHUBIICHHUS, LIT.:
a) IepPEeXOTHUK

0) mryuep

B) pazbeMHas MydTa
T) IwiaBHoe koJjieHo 90°
1) IpOCCeb

O~ wbh o

~AO DO~

o~ PO W

ArADNO

1o o b~ b~

o O~ 01Ol

oo woolbh b~

TemneparypHbiit
pPEXUM pabOTHI
(OKpyxarol1ien cpepl),
o

C

-20...+30

Ilpumeuanue. MecTHbIE

COIIPOTHUBJICHUS  JIOJIKHBI
TUIPABIMYECKOM pacyeTe T'MAPOJMHUN (HAOPHOM, CIMBHOW) M paclpeneisiorcs B
TUAPOIMHUAX 110 YCMOTPEHHUIO CTYJEHTA CAMOCTOSTEIBHO.

20

OBITH

YYTCHLIL

npu




Bapuanr 18

Ilorpy304Ho-pa3rpy3o4Hoe 000py10BaHue (MAHUIIYJISITOP)

[TapameTpsl

[TogsapuanT (110 epBoi OyKBe haMUITUN)

AT | 13 | u-M | H-P | C-® | X-1I | LI-4

[TpuBoj pabodero o60py10BaHMS

HomunanrnHOE
JaBJICHUE
rugponpusona, Mlla

10,0

6,3

14,0

25,0

14,0

16,0

10,0

Kpyrsamunit MOMEHT Ha
BaJly THIPOMOTOPA,
kH-m

0,10

0,12

0,15

0,30

0,25

0,12

0,20

Yacrora BpameHus
Baja rujpoMoTopa,
00/c

14

15

10

12

JIITMHBI TUAPOIMHAM,
M:

a) BcachIBaroIieH (ot
Oaka K Hacocy)

0) HanopHOi1 (0T
Hacoca K
pacrpeeuTelNo)

B) UCTIOJTHUTCIIBHON
(oT pacnpenenurens K
TUAPOJBUTATEIIO)

') CTUBHOM (OT
pactupenenuTens K
0axy)

0,4

0,3

0,5

0,5

0,6

0,4

0,5

MecTHbIE
COTIPOTHBIICHHUS, IIT.:
a) IepPEeXOTHUK

0) mryuep

B) pazbeMHas MydTa
T) IwiaBHoe koJjieHo 90°
1) IpOCCEIb

O~ o 01~

WO

o~ DMDMO

PO WA B

O b~ 01N O

o A~ B~ OO

o b~ O1WOo

TemneparypHbiil
pPEXUM pabOTHI
(OKpyXaromen cpesl),

°C

-10 ...

+25

Ilpumeuanue.

MecTHEBIE

COIIPOTUBJICHUSA

JOJIDKHBI

OBITH

YUYTCHEIL

npu

TUIPABIMYECKOM pacyeTe T'MAPOJMHUN (HANIOPHOM, CIMBHOW) M paclpeneisiorcs B
TUAPOJIMHUAX 10 YCMOTPEHUIO CTYIEHTa CAMOCTOSTENBHO.

21




Bapuant 19

Ilorpy304Ho-pa3rpy3o4Hoe 000py10BaHue (MAHUILYJISITOP)

[TapameTpsl

[TogBapuanT (10 mepBoi OykBe haMUITUN)

AT | 13 | u-M | H-P | C-® | X-1I | LI-4

[TpuBoj pabodero o60py10BaHMS

HomunanrnHOE
JaBJICHUE
rusponpuBoaa, MIla

25,0

14,0

10,0

12,5

16,0

10,0

20,0

Ycunne Ha mToke
TUAPOLUTIUHIPA
TssHymem, KH

55,0

30,0

35,0

70,0

CxopocThb
nepeMelIeHus ToKa
TUAPOIMIIMHIpPA, M/C

0,20

0,40

0,30

0,40

KpyTsiimuiit MOMEHT Ha
BAJIy TUAPOMOTOPA,
kH-m

0,20

0,35

0,25

YacroTa BpaleHus
Baja rupoMoTopa,
00/c

10

12

JIJTMHBI TUAPOIMHAM,
M:

a) BcachIBaromieut (ot
Oaka K Hacocy)

0) HaropHOi1 (0T
Hacoca K
pacrpeeTuTelNo)

B) UCTIOJTHUTCIIBHON
(oT pacnpenenurens K
TUAPOJBUTATEIO)

T') CIIUBHOM (OT
pacrnpeienuTens K
0axy)

0,5

0,4

0,7

0,6

0,4

0,8

0,9

MecTHbIE
COMPOTHUBIICHHUS, LIT.:
a) IepPEeXOTHUK

0) mrynep

B) pazbeMHas MydTa
T) IwiaBHoe koJjieHo 90°
1) IpocCcenb

OB~ 0 ~O

H~ O b0 O

oo~ bD~OIW

A ADNDO

1o o b b~

[op BN oINS 2 N

o wWolh~

TemneparypHbiil
pPEXUM pabOTHI
(OKpyXxarol1ien cpepl),
o

C

-35...

+ 20

22




Bapuant 20

Ilorpy304Ho-pa3rpy3o4Hoe 000py10BaHue (MAHUITYJISITOP)

[TogBapuanT (10 mepBoi OykBe haMUITUN)

TlapameTps! AT | O3 | u-M | HP | C-® | X-1I| 1I-A

[TpuBoj pabodero o60py10BaHMS

HomunanrnHOE
JIaBJICHUE
ruaponpuBoaa, Mlla 16,0 10,0 20,0 10,0 16,0 25,0 14,0

Ycunne Ha mToke
TUAPOIMIINHIPA
ToJIKaromemM, kH 450 50,0 - - - - -

CxopocThb
MePEeMEIIEeHUs MTOKa
THAPOIMINHIPA, M/C 0,40 0,35 - - - - -

Kpytsmuit MOMEHT Ha
BaJly THAPOMOTODA,
kH-M - - 0,20 0,15 0,17 | 0,24 | 0,35

Yacrora BpaiieHus Baja
THIIPOMOTOPA, 00/C

- - 14 6 8 10 12
JITMHBI TUAPOIIMHUAM, M:
a) BcachIBaromieut (ot
Oaka K Hacocy) 0,8 0,3 0,7 0,3 0,4 0,9 0,5
0) HamopHoO# (0T Hacoca
K PacIpeIeUTeINIO) 3 4 3 5 3 2 3

B) UCIIOJTHUTEIBHOMN
(oT pacnipenenuTens K
TUIPOJIBUTATENIO) 2 2 2 3 4 4 1
T) CIIUBHOM (OT
pacrnpenenurens K
0aky) 4 5 4 4 5 3 2

MecTtHBIE
COIPOTHUBIICHUS, IIT.:

a) IepeXOJHUK 4 6 8 8 4 6 4
0) mTyuep 6 8 6 8 6 5 8
B) pa3beMHast MypTa 4 5 4 3 5 4 5
r) IJIaBHOE KOoJIeHo 90° 4 3 4 5 4 4 6
1) Ipoccenb 4 6 8 6 7 7 8
TemnepaTypHbII peXUM

paboThl (OKpyKaroIIei -15...+35

cpensl), °C
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Bapuant 21

I'maponpuBo BO3BPATHO-NIOCTYNATEILHOI0 IBUKEHUS

[TapameTpsl

[TogBapuanT (10 mepBoi OykBe haMUITUN)

AT | 13 | u-M | H-P | C-® | X-1I | LI-4

[TpuBoj pabodero o60py10BaHMS

HomunanrnHOE
JaBJICHUE
rugponpusona, Mlla

6,3

10,0

12,5

14,0

16,0

20,0

25,0

Ycunne Ha mToke
TUAPOLUIIUHIpA
Toakaromem, kH

Ycunue Ha mroke
TUIPOLMINHIPA
TssHymem, KH

50,0

55,0

60,0

65,0

70,0

75,0

80,0

CxopocThb
HEPEMEIICHHUS IITOKA
TUAPOIVIIMHIPA, M/C

0,35

0,45

0,40

0,50

0,25

0,50

0,45

JIITMHBI TUAPOIMHAM,
M:

a) BcachIBaromieut (ot
Oaka K Hacocy)

0) HanopHOi1 (0T
Hacoca K
pacrpeeTuTelNo)

B) UCTIOJTHUTCIIBHON
(oT pacnpenenurens K
TUAPOJBUTATEIO)

') CTUBHOM (OT
pacrnpeaenuTens K
0axy)

0,6

0,5

0,8

1,4

1,2

0,3

0,5

MecTHbIE
COMPOTHUBIICHHUS, LIT.:
a) IepPEeXOTHUK

0) mryuep

B) pazbeMHas MydTa
T) IwiaBHoe koJjieHo 90°
1) IpOCCenb

gIo wo M~

o1~ O 0O

~NOo Wk ol

~Nw oo b~

O PWO

AN O O

gagwro b~

TemneparypHbiit
pPEXUM pabOTHI
(OKpyxarol1ien cpepl),
o

C

-25 ...

+25

Ilpumeuanue.

MecTtHEbIE

COIIPOTHUBJICHUA  OOJIKHBI

OBITH

YUTCHBIL

npu

TUIPABIMYECKOM pacyeTe I'MAPOJMHUN (HAIOPHOM, CIMBHOW) M paclpeneisiorcs B
TUAPOIUHUAX 110 YCMOTPEHHUIO CTYJIEHTA CAMOCTOSATEIIBHO.
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Bapuant 22

I'maponpuBoa BO3BPATHO-NIOCTYNATEIbHOTO IBHKECHUS

[TapameTpsl

[TonBapuanT (10 nepBoii OykBe hamMmInm)

AT | O3 | U-M | H-P | C-® | X-I | LI-A

[IpuBoa pabouero o6opynoBaHus

HomwunansHOE
aBJICHUE
ruaponpusona, Mlla

25,0

20,0

16,0

14,0

12,5

10,0

6,3

Ycunne Ha mToke
TUAPOLIMIIMHApPA
ToJIKaro1em, kH

40,0

45,0

50,0

55,0

60,0

65,0

70,0

Ycunne Ha mTokKe
TUAPOLIMIIMHApPA
TssHymem, KH

CxopocTb
NepeMEIICHHUs ITOKa
THIPOIMIIMHAPA, M/C

0,35

0,45

0,40

0,25

0,55

0,30

0,35

JIMMHBI TUAPOIVHUN,
M:

a) BcachIBaoIIeH (oT
Oaka K Hacocy)

0) HanopHOi1 (0T
Hacoca K
pacnpeeauTento)

B) UCIIOJTHUTEIBHOMN
(oT pacnpenenurens K
TUAPOJIBUTATENIO)

) CIIUBHOM (OT
pacrnpenenurens K
0axy)

0,9

0,7

0,8

1,3

1,5

0,7

0,8

MecTHbIE
COTIPOTHBJICHHUS, IIT.:
a) IepeXOJHUK

0) mTyuep

B) pa3beMHast MypTa
T) IIaBHoOE KoJieHo 90°
1) IpOCCeb

U1 o w o

OO NO

~No w bk

~Nw oo &~

o B~ 01 W oo

AN O O

gagwbho b~

TemmepaTypHbIi
pexuM paboThI
(OKpyXaromen cpeip),

°C

-15 ...

+25

llpumeuanue.

MecTtHbIE

CONIPOTUBJICHUA  TOJI’KHBI

OBITH

YYTEHBI

pu

THJIPaBIMYECKOM pacyeTe TMIPOJUHUN (HAOpPHOM, CIMBHOW) U pachpeneisiorcs B
TUAPOJIMHUAX IO YCMOTPEHUIO CTYJIEHTa CAaMOCTOSTEIBHO.
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Bapuant 23

ONPUBOJI BPAIIATCJIABHOT0 JIBUKCHHUS

[TapameTpsl

[TogBapuanT (10 mepBoi OykBe haMUITUN)

AT | 13 | u-M | H-P | C-® | X-1I | LI-4

[TpuBoj pabodero o60py10BaHMS

HomunanrnHOE
JaBJICHUE
rugponpusona, Mlla

6,3

10,0

12,5

14,0

16,0

20,0

25,0

Kpyrsamunit MOMEHT Ha
BaJly THIPOMOTOPA,
kH-m

0,25

0,30

0,35

0,25

0,30

0,25

0,20

Yacrora BpameHus
Baja rujpoMoTopa,
00/c

10

12

10

12

10

15

JIITMHBI TUAPOIMHAM,
M:

a) BcachIBaroIieH (ot
Oaka K Hacocy)

0) HanopHOi1 (0T
Hacoca K
pacrpeeuTelNo)

B) UCTIOJTHUTCIIBHON
(oT pacnpenenurens K
TUAPOJBUTATEIIO)

') CTUBHOM (OT
pactupenenuTens K
0axy)

0,6

0,5

0,8

1,4

1,2

0,3

0,5

MecTHbIE
COTIPOTHBIICHHUS, IIT.:
a) IepPEeXOTHUK

0) mryuep

B) pazbeMHas MydTa
T) IwiaBHoe koJjieHo 90°
1) IpOCCEIh

O o N>~

o1~ o100 A~

~NOo oo~

~Nwooo M~

o B~ WO

AN~ O N

O whrso

TemneparypHbiil
pPEXUM pabOTHI
(OKpyXaromen cpesl),

°C

-20 ...

+30

Ilpumeuanue.

MecTHEBIE

COIIPOTUBJICHUSA

JOJIDKHBI

OBITH

YUYTCHEIL

npu

TUIPABIMYECKOM pacyeTe T'MAPOJMHUN (HANIOPHOM, CIMBHOW) M pacHpeneistorcs B
TUAPOJIMHUAX 10 YCMOTPEHUIO CTYIEHTA CaMOCTOSTENBHO.
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Bapuant 24

I'maponpuBo BpamaTeabHOro ABUKEHUS

[TogBapuanT (10 mepBoi OykBe haMUITUN)

TlapameTpsl AT | O3 | u-M | HP | C-® | X-1I| 1I-A

[TpuBoj pabodero o60py10BaHMS

HomunanrnHOE
JIaBJICHUE
ruaponpuBoaa, Mlla 25,0 20,0 16,0 14,0 12,5 10,0 6,3

Kpyrsamunit MOMEHT Ha
BaJly THIPOMOTOPA,
kH-M 0,35 0,25 0,20 0,25 040 | 0,35 | 0,20

Yacrora BpameHus
Bajia THIPOMOTOPA, 6 5 6 8 7 5 8
00/c

JIITMHBI TUAPOIMHAM,
M:

a) BcachIBaroIieH (ot
Oaka K Hacocy) 0,9 0,7 0,8 15 1,3 0,4 0,5
0) HamopHoi1 (0T
Hacoca K
pacrpeeuTelNo) 2 4 6 5 3 2 2
B) UCTIOJTHUTCIIBHON
(oT pacnpenenurens K
THJIPOJIBUTATEIIO) 5 3 5 2 6 4 5
') CTUBHOM (OT
pactupenenuTens K
0aKy) 3 2 3 4 4 5 3

MecTtHBIE
COIIPOTHUBIICHUS, LIT.:

a) MePEXOTHUK 6 8 5 8 7 8 4
0) mrynep 7 5 4 6 3 6 6
B) pazbeMHas MydTa 5 6 3 5 6 4 4
r) IIaBHOE KojieHo 90° 8 4 6 3 4 7 5
1) IpOCCEIh 5 5 7 7 6 4 7
TemneparypHbiil

pPEXUM pabOTHI -25...+30

(OKpyXaromen cpesl),

°C

Ilpumeuanue. MecTHBIE CONPOTUBIECHUS JOJDKHBI  OBITh  yUYTEHBl IpHU
TUIPABIMYECKOM pacyeTe T'MAPOJMHUN (HAOPHOM, CIMBHOW) M paclpeneisiorcs B
TUAPOJIMHUAX 10 YCMOTPEHUIO CTYIEHTA CaMOCTOSTENBHO.

27




Bapuanr 25

I'maponpuBoa BO3BPATHO-NIOCTYNATEIbHOTO IBHKECHUS

[TonBapuanT (10 nepBoii OykBe hamMmInm)

IMapameTps AT | O3 | U-M | H-P | C-® | X-II | 1I-4A

[TpuBoj pabodero o60pymoBaHMS

HomunanrnHOE
JaBJICHUE
ruaponpuBoaa, Mlla 25,0 20,0 16,0 14,0 12,5 10,0 6,3

Ycunue Ha ITOKE
TUIPOLMIIMHIPA
ToJIKaromem, kH - - - - - - -

Ycunue Ha 1mrToke
THAPOIMINHAPA
TaHymeM, kH 50,0 55,0 60,0 65,0 70,0 75,0 80,0

CxopocTb
MEepPEeMEeIIEeHHUs MTOKa
THAPOIMINHAPA, M/C 0,35 0,45 0,40 0,50 0,25 0,50 0,45

JIMMHBI TUAPOIVHUN,
M:

a) BcachIBaroIieH (ot
Oaka K Hacocy) 1,6 15 0,8 1,4 1,2 1,3 15
0) HanopHOi1 (0T
Hacoca K
pacrpeeuTelNo) 5 4 2 3 2 3 2
B) UCIIOJTHUTEIBHOMN
(oT pacnpenenurens K
TUAPOJIBUTATENIO) 3 3 4 2 5 4 5
') CTUBHOM (OT
pacrpenenuTens K

0aKy) 2 2 3 5 3 5 4
MecTHbIE

COTIPOTHBJICHHUS, IIT.:

a) IepPEeXOTHUK 8 6 7 4 8 7 4
0) mryuep 6 7 4 6 3 6 6
B) pa3beMHast MyJra 4 8 ) ) 4 4 4
I') IUTABHOE KOJIeHO 90° 6 4 6 3 4 7 8
1) Ipoccenb 5 5 7 7 6 4 5
TemmepaTypHbIi

pexuM pabOThI -15...+20

(OKpyXaromen cpesl),

°C

Ilpumeuanue. MecTHbIE CONPOTHUBIIEHUS JOJDKHBI OBITH  YYTE€HBl IpHU
TUIPABIMYECKOM pacyeTe T'MAPOJMHUN (HAIOPHOM, CIMBHOW) M paclpeneisiorcs B
TMJIPOJIMHUAX 1o YCMOTPEHHIO CTyJEHTa CaMOCTOSITENBHO.
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Puc. 1. IlpunuunuanpHas rupaBIudeckas cxema 0yibao3epa
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Puc. 2. TlpunuunuanbHas rupaBindeckas cxema 0yib103epoB
C HEITOBOPOTHBIM OTBAJIOM C PBIXJIUTEIIEM:
AJIEMEHTHI THAPOCUCTEMBI TpakTopa: b1, b2 — ruapobaku; H — Hacoc
LIeCTEpEHHBIN; P — rugpopacnpenenurens; @ — Guistp;
L1, ]2 — TuapOlUINHIPHI;
3JIEMEHTHI TUPOCUCTEMBI Oynba03epa: 3M — ruIpo3aMoK;
[]3 — ruApOMIIMH]P TUAPOPACKOCA;
PBJ[1, PB/]2 — pykaBa BbICOKOT'O JIaBJIICHUS;
AJIEMEHTHI TUIPOCUCTEMBI poIxyTens: [[4, [[5 — ruapouuiuHapsl;
PBJ[3 — PBJ[6 — pykaBa BbICOKOTO JaBJICHUS
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Puc. 3. [IpyHuunuanbHas rufjpaBandeckas cxema Oysb103epoB
C IIOBOPOTHBIM OTBAJIOM C PBIXJIUTEIIEM:
3JIEMEHTHI TUApPOCUCTEMBI TpakTopa: b1, b2 — ruapodaky;
H — mnacoc mectepeHHblld; P — rupopacipeeuTellb,
@ — unwtp; {1, ]2 — TUAPOUMIHHPEI;
AIIEMEHTHI THUAPOCUCTEMBI PBIXJIUTEINS:
1]3, []4 — TuipOLIMIIUHIPHI;
PBJ[1 — PBJ/[4 — pykaBa BbICOKOTO JaBJICHUS
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Puc. 4. [IpunuunuansHas ruapaBiInyeckas cxema OyJibJ03epoB
C HEITIOBOPOTHBIM OTBAJIOM:
3JIEMEHTHI TUIPOCUCTEMBI TpakTopa: b1, 52 — ruapobaku; H — Hacoc

HIecTepeHHblt; P — ruapopacnpeaenureisb; @ — QuibTp;

[]1, []2 — TuApOLUIUHIPHI;
3JIEMEHTHI TUAPOCUCTEMBI Oynba03epa: 3M — ruIpo3aMoK;
1]3 — runpopackoc; PB/{1, PB/]2 — pykaBa BbICOKOTO JaBJICHHUS
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Puc. 5. HpI/IHHI/IHI/IaJ'IBHaH TUAPAaBINYCCKaA CXEMa OAHOKOBIIOBOT'O q)pOHTaJ'II:»HOFO IIOTrpy34nKa
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Puc. 6. HpI/IHHI/IHI/IaHBHaﬂ THApPaBIMYICCKAdA CXEMaA JICCOIIOIPYy3UnKa
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Puc. 7. HpI/IHHI/IHI/IaJ'IBHaH TuapaBiINYCCKad CXEMa JOPOKHOI'O KaTKa
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Puc. 8. HpI/IHHI/IHI/IaJ'IBHaﬂ TuApaBINYCCKad CXEMa CKPCIICpa ¢ KOBIIOM €MKOCTBIO 10 10 m
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Puc. 9. IlpuHuunuansHas THAPABIMYECKAS CXeMa
3
CKperepa ¢ KOBIIIOM €MKOCThIO cBbilie 10 M
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Puc. 10. [IpunumnuanbHas rugpaBiudeckas cxema ckpenepa J[3-172.5:
3JIEMEHTHI THAPOCUCTEMBI TpakTopa: b — ruapodak; H1 — Hacoc
mecteperHsri HII-100; P/ — ruapopacnpenenutens P-150; @ — dunbtp;
3JIEMEHTHI TruapocucTeMsl ckpernepa: KOI — oOpaTHbIN KilanaH
¢ npocceneM; K111, K112 — npenoxpaHUTENbHbIE
Kianaunel; H2 — nacoc mecrepennbiii HIII-32V;

P2, P3 — runpopacnpenenurenu; [[1, [[2 -TuapOUWIUHAPHI KOBIIA;
13 — TuapONUINHIP 3aCHOHKH; [[4 — TUIAPOIUIUHAP 3aHEH
cTeHku; MH — MaHOMETp IS )KUIKOU CpeJibl
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Puc. 11. [IpuriunuanbsHas ruipaBIndecKasl CXeMa CKperepa ¢ 3JIeBaTOPHOM 3arpy3Koin
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Puc. 12. IlpunnunuanbHas THAPAaBINYECKas CXeMa aBTOorpeniepa TsHKeJIoro THIa
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Puc. 13. TlpunuunuansHas TUIpaBInyecKas cxema aBrorpeiaepa
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Puc. 14. IlpuHuunuanbHas THIpABIMYECKAs cXeMa

aBTOMOOMJIBHOTO KpaHa
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Puc. 15. I'mapaBnuueckas cxeMa orpy304HO-pasrpy304HOTO
000pyI0BaHMUS:
1 — TUAPOIMIIMH/P TOBOPOTA KOBINA; 2 — TUAPOIMIHHIP
MoJIbeMa CTPETbl; 3 — KJIarnaH; 4 — TuApopacipeaeTuTeNb;
5 —Hacoc; 6 — GunbTp; 7 — 3aIMBHAs TOPJOBUHA; 8 — OaK
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Puc. 16. HpI/IHHI/IHI/IaHLHa}I TuAPaBINYCCKaA CXEMaA JKCKAaBATOPA-KAHAJIOKOIIATCIIA

I b S
-0

\S

29




Puc. 17. IlpuHuunuanpHas THApaBIMYecKas cxeMa pOTOPHOTO TPaHIIEHHOro HKCKaBaTopa
45
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Puc. 18. IlpuHuunuanpHas ruipaBiMdeckas cxeMa 0JIHOKOBIIOBOIO HABECHOI'O SKCKaBaToOpa
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Puc. 19. I'mnpaBnnueckas cxema 3xckaBaropa 90-2621B:

1 — runpobak; 2 — ruIpopacIpeAeTUTENs THAPOCUCTEMBI TPAKTOPA;
3, 4 — mecTepeHHbIE HACOCHL; O — IPEIOXPAaHUTEIbHBIE KIIAllaHbl;

6 — THAPOIMIMHAP MOBOPOTA; / — OOpaTHBIN KJIallaH;
8 — ruapoumnuHIp Oynapa03epa; 9 — THIPOLMIMHID KOBIIA;

10 — ruppouMaMHIp JEBOTO ONOPHOTO Oammaka; 11 — pa3rpy304HbIit
knamnas; 12 — rugpounausap ctpensl; 13 — npoccens ¢ oOpaTHBIM
KJ1arnanoMm; 14 — ruApouuIMHIp pyKOATH; 15 — rTuApOLMIUHID
MpaBOro OMOpHOTO OammMaka; 16, 17 — rumpopacnpeneauTenu

THIIPOCUCTEMBI SKCKaBaToOpa

47



11~

;

!

//1.3

e

15

=)

|1?

ﬁf |

Puc. 20. HpI/IHHI/IHI/IaHBHa}I TuApaBINYCCKadA CXEMa YHUBCPCAJIbBHOTO OAHOKOBIIOBOT'O 3KCKAaBATOpPa
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Puc. 21. [lpuHumnuansHas ruipaBiIrndecKas cxeMa ruApoIpuBoa
BO3BPATHO-IIOCTYIIATENBHOIO IBUXKEHHS C PA3OMKHYTOU
HUPKYJISLKUEN paboueil )KUJIKOCTH
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Puc. 22. Cxema ruponpuBoja BpaliaTeibHOTO ABUKEHUS
C 3aMKHYTOH LUPKyJsLued paboden KUIKOCTH
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Puc. 23. TunoBble cXeMbl IPUMEHEHHUS TUIPO3AMKOB:
a, 6, 6 — OMTHOCTOPOHHUX; 2 — IByCTOPOHHETO
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Puc. 24. Cxembl ycTaHOBKH (HIBTPOB: @ — BO BCACHIBAIOIIEH TUAPOINHUY;
0 — B HallOPHOW TMJPOJIMHUHU; 6 — B CIMBHOW I'MIPOIMHUU
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