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HEJb U 3AJJAYN TUCLHUATITAHBI

[enpto mucruIUmMHbl «MeNIUOpaTUBHBIE MAITUHBD SBISIETCS MPUOOPETECHUE
CTYJICHTaMH BBICOKOTO YPOBHSI 3HAHUHM MO HAYYHO-TEXHUYECKHM U MPAKTUYECKUM
OCHOBAaM JKCILTyaTallu COBPEMEHHBIX MEIMOPATUBHBIX MAIlIWH, Ha3HAYCHHE M MX
YCTPOMCTBO.

B pe3ynbraTe 0CBOSHUS TUCIUTIIIUHBI CTYJEHT JTOJDKEH:

3HaTh: MPUHIUI pabOTHl, HA3HAYEHUE, YCTPOHUCTBO, TEXHOJIOTHYECKHE TIPOIIECCHI
M PEryJMpOBKH MEJIMOPATUBHBIX MAIllMH, METOJAbl OOOCHOBaHHS M pacyera uX
OCHOBHBIX MTAPAMETPOB U PEIKUMOB PaOOTHI.

YMeTh: OCYIIECTBIATh TEXHOJIOTHUECKUE PETYIMPOBKH MEINOPATUBHBIX MAIIIHH,
MCTIOIh30BaTh METOABI OOOCHOBAHMS U PacueTa UX OCHOBHBIX MaPaMETPOB U PEKUMOB
paboTHI.

Bnanets: mpodeccuoHaNbHBIME HaBBIKAMU PETYJIMPOBOK TEXHOJIOTHUYECKUX |
KOHCTPYKTHBHBIX ITAPaMETPOB METHMOPATUBHBIX MAIIIMH HA 33JJaHHBIC PEKUMBI pabOThI
Y MICTIOJIb30BAHUS MX B TIPOM3BOJICTBE.



SAJAHUA U METOAUYECKHUE YKA3AHUA 110 BBIITOJIHEHUTIO
KOHTPOJIBHbBIX PABOT

[lo mucuumuubae «MenuopaTUBHBIE MAIIMHBDY B COOTBETCTBUU C pabOUYUM
y4eOHBIM IUIAHOM CTYACHTHI CaMOCTOSITENIBHO BBITIOJHSIOT 1O OJHOM KOHTPOJIBHOM
pabote. Homepa BorpocoB ykazanbl B Tadsuiie 1.

TpedoBanus k 0popMIIeHUIO

KonTponbHas pabora opopmisieTcss B BUAE PAaCUETHO-TIOSCHUTEIBHON 3alMCKU
Ha Jmctax ¢opmara A4 (297%210) ¢ mocnemyroiieid OpONTIOPOBKOM UM B MOPSIIKE
UCKJIIOUYEHHUSI pabOTy MOXKHO TMPEICTaBUTh B OOBIYHOW (IIKOJBHOM) TeTpaau
Pa300PUYMBBIM TTOYEPKOM.

[Ipu BeImonHeHuu Ha nuctax popmara A4, 06beM padOTHI JOKEH COCTaBISATh
He MeHee 15 nuctoB MammHonucHoro Tekcta. [lpudrt tekcra nmomxen ObiTh Times
New Roman u wumers pasmep 14. MexcTpouHblii HHTEpBan Tekcra — 1,5,
BbIpaBHMBaHME — MO mHpuHe. Pazmeps! moneii: nesoe u npasoe — 30 MM, BepXHee U
HKHee — 20 MM. AOG3alHBIA OTCTYII IO BCEMY TEKCTY J0JKEH ObITh 1,25 cm. PaboTa
J0JKHA OBITh NpoHyMepoBaHa. [lopsaKOBBIE HOMEP CTpaHUIIBI pa3MEIlaeTcs B
npaBoM BepxHeM yriay. Hymepaius cTpaHull HAYMHAETCS C TUTYJIBHOTO JIMCTA, HO
POCTABIIAETCS, HAUYMHAS C CoIepKaHus (3aaHusl).

MeToanyeckue yKa3aHusi 0 BbIIOJHEHUIO

OTBeThl Ha BOMPOCHI JIOJDKHBI M3/IaraTbCsl YETKUM M3JI0KEHHEM HCXOAHbBIX
CBEICHUM, COJIEP)KaHUsl PEIICHUM, COJIep’KaTh HEOOXOAMMbIE TaOIUIbI, (POPMYIIBI,
npuyeM Kaxnaas (Gopmyna JobKHA OBITh paclIM(poBaHa, 1aHa Pa3MEPHOCTh KaXIOM
BEJIMYMHE, BXOJSIIEH B (QOpMyly, yKa3aH JUTEpaTypHBbIA HCTOYHHUK. Pe3ynbTarhl
pacyeToB HEOOXOIUMO TMPEACTaBUTh C NpUMEHEHHEeM MeXIyHapOJHOW CHCTEMBI
enunul usmepenus (CH).

[TocnenoBaTenbHOCTh M3JIOKEHHUS] OTBETOB JOJDKHA COOTBETCTBOBATH MOPSIIKY
3a7laHysl BOTIPOCOB B JIAHHBIX METOAMYECKUX yKazaHusAX. i1 3aMevyaHuil pereH3eHTa
Ha Ka)XJ10M CTpaHUIIbI C MPABOM CTOPOHBI OCTABJISAIOTCS MO pazmepom 30 M.

CTyneHT BBINOJHSET KOHTPOJIbHBIE 33JaHUsI CTPOTO B COOTBETCTBHM CO CBOUM
mrdpom. PaboTbl, BBIMOJHEHHbIE HE 1O UHAUBUAyaIbHOMY mudpy, He
PELEH3UPYIOTCA.

3axnanus

Homepa BOmpoCOB KOHTPOJIBHBIX 3a/laHui, Ha KOTOpbIE JIOJDKEH OTBETUTH
CTYJIEHT, YCTaHABIMBAIOTCS 110 ABYM MOCIEAHUM LPpaMm ero mmdpa B Tadbauue 1, (mmo
FOPU30HTAIIN — TIPEANOCIeanss uudpa, a o BepTukaiu — nocienusst). Hanpumep, mis
CTyzeHTa, uMeroriero mudp 2537, Homepa BOMPOCOB KOHTPOJIbHBIX 33JJaHUN YKa3aHBI
Ha TIEPECEUYECHUN CTPOKU 7 CO CTOJOIOM 3, T.e. KOHTpOJIbHas paboTa BKIIOYAET
3amanus 8,40,41,70,95/4.



Ta6muma 1 — HoMepa KOHTPOIBHBIX 33JJaHUM CTYIEHTaM-3a04HUKaM

[Tocn. [Ipeanocneauss nudpa mudpa cTyaeHTa
uudpa
mmdpa 0 1 2 3 4 5 6 7 8 9
0 1,21,41, | 2,22,42; | 3,23,43, | 4,24,44, | 525,45, | 6,26,46, | 7,27,47, | 8,28,48, | 9,29,49, | 10,30,50,
61,81/1 | 62,81/2 |-63,81/3 | 64,81/4 | 65,81/5 | 66,82/1 67,82/2 | 68,82/3 | 69,82/4 | 70,82/5
1 11,31,51,] 12,32,52, | 13,33,53, | 14,34,54, | 15,35,55, | 16,36,56, | 17,37,57, | 18,38,58, | 19,39,59, | 20,40,60,
71,83/1 | 72,83/2 | 73,83/3 74,83/4 | 75,83/5 | 76,84/1 77,84/2 | 78,84/3 | 79,84/4 | 80,84/5
2 3,25,43, | 18,23,44, | 435,45, | 5,36,46, | 6,37,47, | 7,38,48, | 4,28,49, | 5,29,50, | 6,30,51, | 7,31,52,
68,85/1 | 67,85/2 | 66,85/3 | 65,85/4 | 64,85/5 | 63,86/1 62,86/2 | 61,86/3 | 60,86/4 | 69,86/5
3 4,34,54, | 17,24,55, | 5,37,56, | 6,38,57, | 7,39,58, | 8,40,59, | 9,21,60, | 10,22,41, | 7,21,42, | 1,22,43,
77,87/1 | 76,87/2 | 75,87/3 | 74,87/4 | 73,87/5 | 72,88/1 71,88/2 | 61,88/3 | 62,88/4 | 68,88/5
4 5,33,45, | 16,25,46, | 6,39,47, | 7,23,48, | 6,28,49, | 5,29,50, | 4,30,41, | 3,31,42, | 2,32,43, | 1,33,44,
66,89/1 | 65,89/2 | 64,89/3 | 63,89/4 | 62,89/5 | 71,90/1 70,90/2 | 69,90/3 | 68,90/4 | 67,90/5
5 6,32,46, | 15,26,47, | 7,38,48, | 1,28,49, | 2,39,50, | 10,30,41, | 1,33,42, | 2,34,43, | 3,35,446, | 4,36,45,
64,91/1 | 7491/2 | 7391/3 | 72,91/4 | 71,91/5 | 70,92/1 69,92/2 | 68,92/3 92/4 66,92/5
6 7,30,47, | 14,27,48, | 2,28,49,6 | 3,29,50, | 13,40,41, | 1,39,42, | 2,38,43, | 3,22,44, | 430,45, | 5,28,46,
64,93/1 | 63,93/2 2,93/3 61,93/4 | 60,93/5 | 69,94/1 68,94/2 | 67,94/3 | 66,94/4 | 65,94/5
7 6,38,48, | 13,28,49, |7,37,48,73,| 8,40,41, | 131,42, | 2,32,43, | 3,33,44, | 4,34,45, | 535,46, | 6,36,47,
73,95/1 | 72,95/2 98/5 70,95/4 | 79,95/5 | 78,96/1 77,96/2° | /76,96/3 | 75,96/4 | 74,96/5
8 4,29,49, | 12,39,50, | 10,21,41, | 11,22,42, | 2,32,43, | 3,33,44, | 4,37,45, | 5,35/46, | 6,36,47, | 7,37,48,
62,97/1 | 71,97/2 | 60,97/3 | 79,97/4 | 68,97/5 | 77,98/1 76,98/2 | 75,98/3 '| 74,98/4 | 73,98/5
9 3,30,50, | 11,40,41, | 1,26,42, | 12,2343, | 3,24,44, | 425,45, | 5,35,46, | 6,32,47, | 7,38,48, | 1,31,49,
61,99/1 | 60,99/2 | 69,99/3 | 68,99/4 | 67,99/5 | 66,100/1 | 65,100/2 | 64, 100/3 | 63,100/4 | 62,100/5
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BOITPOCHI IO YCTPOUCTBY U PET'YJIUPOBAHUIO MAIIIUH

«MAIINHBI JIA KYHBTYPTEXH’I/I‘IECKOI\/’I, ATPOTEXHUYECKOI 1
XUMHNYECKOU MEJIMOPALIMI»

Onucamo, nosacnue cxemoil, ycmpoicmeo, padouuii npoyecc
mexHo02uYecKue pezyiupoeKu:

KyCTOpE3a C aKTUBHBIM Pab04YUM OpraHOM.
KyCTOp€3a C MaCCUBHBIM pabOYUM OPTaHOM.
KOpYEBaTEIS.

KyCTapHUKOBBIX I'padiiei.

BaJIKOBATEJIS.

HOTPY34YUKa JPEBECHBIX OCTATKOB.
KaMHEyOOpOYHON MallIUHBI.
KyCTapHUKOBO-00JIOTHOT'O ILTYTA.

JTMCKOBOM TSAkKEION OOPOHBI.

10. GosoTHOM (pe3sl.

11. myroBoro mo4yBooOpadaTHIBAIOIIETO arperara.
12. nnockope3a-riry00KOpbIXIUTENS;

13. KynbTHUBaTOpPA MPOTUBO3PO3UOHHOTO;

14. ynzenpHOrO OpyAHUS;

15. cueromaxa-BankooOpazoBaTes;

16. nyHkooOpa3oBarers;

17. npucnoco6iieHus A IPEPHIBUCTOrO OOP031000pa3oBaHMs;
18. menepesa;

19. Teppacepa;

20. mamuHsbI 151 pa3OpacbiBaHUsl U3BECTU U TUIICA;

WX ANk W=

«MAIIUHBI U 3EMJISIHBIX PABOT, VCTPOPIUCTBA "
COHEPXXAHMA OTKPBITOU MEJIMOPATUBHOU CETW»

Onucamo, noscnue cxemoil, ycmpoicmeo, padouuii npoyecc
mexHo02uYecKue pezyiupoeKu:

21. yHMBEpCaJIBLHOIO YKCKaBaTOpa.
22. pOTOPHOIO KCKaBaToOpa.

23. 3KCKaBaTOpa-ApPEHOYKJIIAIUMKA.
24. nnaHupOBIIMKA-BEIPABHUBATES.
25. Oynpao3epa.

26. ckpenepa.

27. rpeiaepa.



28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

SIMOKOTIATEJIS.

KaHaJIOKOIaTeNsI-3apaBHUBATEIIS.

HaBECHOTO KPOTOBATEISI.

KaHaJIOKOIATENS C POTAIMOHHBIMU PaboYrMH OpraHaMH.
KaHaJOKOMAaTeNs ¢ KOMOMHUPOBAaHHBIMU pa0OUYMMHU OPTaHAMH.
000OpyI0BaHUS ISl YCTPOUCTBA aHTH(PMIHTPAIIMOHHBIX 0OJIUIIOBOK.
MHOTOKOBIIIOBOTO KAHAJIOOYNCTUTEJIS.

(bpe3epHOTO KaHATIOOYUCTUTEIS.

KAaHAJIOOYUCTUTEIISI C KOMOMHUPOBAHHBIMUA PAOOYUMHU OpTraHaAMHU.
BHYTPHKAHAJIHLHOTO KaHAJIOOYUCTUTEIS.

MAaITUHBI 7151 yIaJICHUST PACTUTEIILHOCTH (POTOPHOM KOCHIIKH).
MAIIIMHBI IS YAQJICHUST PACTUTEIHBHOCTH (TPABOCIKUTATETIS).
MAIIMHBI 7151 YIAJICHUS PACTUTEIHHOCTH (OMPBICKABATETIS).

«MAIIUHBI ]I YCTPOMCTBA U COJEPKAHUS
3AKPBITON MEJIMOPATUBHOI CETU (IPEHAXA )»

Onucamb, RnOACHU8  CcXeMOl, YCMPOUCHIE0, padouuill  npouyecc
mexHo102uyecKue pezyiupoeKu:

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

TpaHIIeeKonaTeNs C MoCaeaAyIoel PYyYHOH YKITaqKoi IpeHakKHbIX TPYO.
TpaHIIeeKoaTeNs C MOCIe0BaTeILHON YKIAAKONU TPyO BCTHIK.
TpaHIIeeKonaTeNs C YKIaJKOi FOTOBBIX IJIACTMACCOBBIX TPYO.
MAIlMHBI 4715 YKIaJAKH TpYO, (GOpMUPYEMBIX U3 JICHTHI.

MAIIMHBI IS YKIIaJIKH KepaMHUECKUX JPEeHaXHBIX TPyO
MHOT'OKOBIIIOBOT'O LIETHOTO TPAHIIIEEKOMATEs.

MHOTOKOBIIIOBOTO POTOPHOTO TpaHILIEEKOmaTes

TUTY’KHOTO TpaHIIEeKomaTes

Y3KOTpaHLIEHHOr 0 IIEMHOr0 3KCKaBaTOpa-IPEHOYKIIAAUNKa.
MHOTOKOBHIOBOT'O LIEITHOTO HKCKAaBaTOpa-ApEeHOYKIIa UHKa.

MAIIMHBI A5 YKIAJKUA TPYO OecTpaHIIeHHBIM CIOCOOOM.

MAIIMHbI AJIS1 TOTYy4YeHUs 3aJaHHOTO YKJIOHA JHA TPAHILIEH.

CHCTEMBbI aBTOMAaTU3MPOBAHHOTO PErYIMPOBAHUS YKIIOHA JHA TPAHIIEH.
KPOTOJIPEHAXXHON MAILIMHBI C JPEHAKHO-TUCKOBBIM pab04YUM OPTaHOM.
KPOTOIPEHAKHOIN MaIIMHBI ¢ APEHAKHO-0apOBBIM pabOYUM OPTaHOM.
HABECHOTO KPOTOBATEJIs.

IIeJIeIpeHaXHON MAIIHHbI C JUCKOBBIM pab04rM OpPTraHOM.
IIeJIeIpeHaKHON MaIIMHbI CO CKPEOKOBBIM pab0o4rM OPTraHOM.
MAIMHBI JJI51 OYMCTKY TOHYAPHBIX APEH OT 3aUJICHHUS.

MPOMBIBIIHMKA IPEHAKHBIX TPYO.



«MAIINHBI 1 OOPY IOBAHUE UL ITIOJINBA»

Onucamv, noACHUE  CcXeMoil, yYCmpoicmeo, padouuil  npoyecc
MexHoN02uYecKue pecyiupoeKu:

61. monuBanbIIMKA-TPYOOYKIaUHKA.

62. yHUBEpCAIbHOU MOJUBHOMN NEPEABUKHON MAIIIUHBI.

63. KpaTKOCTPYIHOTO JOK/I€BAJIBLHOIO ammapara.

64. cpeTHECTPYHHOIO IOk AEBATILHOTO anmnapara.

65. TanbHECTPYHHOIO 10K AEBAILHOTO anmnapara.

66. TOXIeBATLHOTO amnmapara ¢ 1e(IeKTOPHOU HaCaIKOH.

67. NOXKAEBAILHOTO anmapara ¢ IIeHTPOOEKHONU HaCaKOM.

68. T0kKIAEBATBHOIO anmnapara co LIEJIEBOW HACAAKOM.

69. N0 1eBAIbHON MAIIMHBI MO3UIIMOHHOTO ACUCTBUS ¢ (PPOHTATEHBIM
MIEPEMEILICHUEM.

70. 10X AEBATBHOW MAIIMHBI C IEPEMEIICHUEM T10 KPYTY.

71. NUTAHTOBOM JOKAE€BAJILHON MAaIlIUHEL.

72. nanbHECTPYUHOUN HOKAEBATIBHON MAIIUHBI

73. IBYXKOHCOJIBHOTO JI0KJE€BAIBHOTO arperara.

74. mranrobapabaHHOMN TOXKIEBATLHOW MAIIIUHbI

75. 060pymOBaHUS JJIs1 KAlleTLHOTO OPOIICHHUS.

76. TUPONOAKOPMIIIMKA JOXK/IEBAaTbHON MaIlIMHBI.

7°7. nepeIBUKHOM HACOCHOM CTAHIIUH

78. HAaBECHOM HACOCHOW CTaHIINHU.

79. nnaBy4ye HACOCHOW CTaHLIMHU.

80. cTalMOHAPHON HACOCHOW CTaHIINHU.
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BOIIPOCHI 11O PACYHETY TAPAMETPOB U PEXKUMOB PABOTbI
PABOYUX OPI'AHOB 1 MALIIMH

81. bynbao3ep ¢ HEMOBOPOTHBIM OTBAJIOM, UMEIOLIUM IMAPAMETPhI: BHICOTY OTBajia
H=1200 MM u mumpuny 3axBara (qunHy) B=3600 MM, paboTaeT Ha HECBA3HBIX
TpyHTax, XapakTtepusyroumxcs kodpduuuentom HanoimHeHus k,=0,8 u yriom
eCTeCTBEHHOTo oTkoca ¢ =30°. Omnpenenutb, Ha Kakylo riayouny h cruemgyer
3arayOJsTh HOXK OTBajia (TONILMHY CTPYXKKH), JJISI TOTO YTOObI KOMIIEHCHPOBATH
NOoTepU TPYHTa B TMPOIECCE €ro TPAHCMOPTUPOBKH, €CIM JJIMHA IyTH €ro
nepemMenieHus 1=15 m.

[TokazaTenu (mapaMeTpsl) BapuanTbl
1 2 3 4 5
Bricora oTBana, MM 1200 1250 1300 1350 1400
lupuna 3axBara, MM 3600 3600 3600 3600 3600
Koaddunment HanonHeHUs 0,8 0,8 0,8 0,8 0,8
Yo eCTECTBEHHOTO OTKOCA, rpaj 30 31 33 35 37
JU1iHa nyTH ero nepeMenieHus, M 15 17 20 25 27

82. Jlns ycnmoBuit 3aiaun 81 onpenenuTs CONPOTUBICHUE KOMAHUIO Ry, CBsizaHHOE
C BOCIIOJIHEHHEM TOTEPh TPYHTA B MPOIIECCE €T0 TPAHCIOPTHPOBKH, B paboTy A,
3aTpavyrBaEMyIO Ha 3TO, €CJIU yelibHOe conpoTuBiieHne konanuo K= 80 kIla.

[oxa3zaTenu (mapameTpsl) Bapuantsl
1 2 3 4 5
VY nenpHOe conpoTHBiIeHne konanuto, klla 80 77 90 65 70

83. Ckpenep Ha NMHEBMaTU4YECKUX Kojecax BecoM 23 kH ¢ koBiIoM, mMernmm
HOXX MMpUHON 3axBata B=2150 MM, paboTaeT ¢ TYCEHUYHBIM TPAKTOPOM KJiacca
30 xH (Becom 57 kH) 6e3 Ttonkaua. Onpeneiauth MaKCUMAJIbHYIO TOJIIHHY
CTPYXKH Oy, q, B HaUaJNIe KOMIAHUS, €CJIM arperat padoTaeT Ha TSHKEJIOM CYTIIMHKE C
yaelbHbIM conpoTuBiieHneM komanuio K, =160 xlla, koagduuuent cuemieHus
TyCEHUIl ¢ TPYyHTOM @, =0,95, a K03pPUIMEHT CONPOTHUBIECHUS NEPEKATHIBAHUIO

koJiec ckpemnepa u =0,20.

Hoxa3zatenu (mapameTpsl) BapuanTsl
1 2 3 4 5
Bec, kH 23 18 25 30 20
[[Inpuna 3axBaTa, MM 2150 2000 2100 2200 | 1900
VY nenpHO€ conpoTHBiIeHHE KonaHuio, klla 160 150 165 170 140
Koaddunment cuernnenus 0,95 0,90 0,85 0,88 0,92
Koaddurment conpotuBneHus rnepekaTbiBAaHUIO 0,20 0,18 0,22 0,25 0,21

84. Onpenenuts pexuM paboThl (pabovyio CKOPOCTh U, U TONIIHMHY CTPYKKH li)
TPaHIIEMHOr0 WEMHOTO HJKCKABaTOpa, XapaKTEePU3YIOUIErocs CleayIOUMU
OCHOBHBIMM IIapaMETPAMHU: BMECTUMOCTh KOBIIA Vg=23 1M, MIMpUHA KOBLIA
B=500 mm, mar xoBmei =950 mm, ckopocTh ABMkeHUs KoBmied U —0,7 m/c.
Tpanmes umeet rmyouny H=150 cm u mmpuny B= 50 cm.
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[TokazaTenu (mapameTpsl) BapuanTbl

1 2 3 4 5

BMecTHMOCTb KOBIIA, M’ 23 20 25 18 15
[lIupuHa KoBIIa, MM 500 400 420 450 480
IIIar koBiIei, MM 950 900 880 920 850
CKOpOCTh JBMKEHUS KOBIIIEH, M/C 0,7 0,72 0,75 0,68 0,65
I'mybuna, cm 150 140 143 145 148

Hlupuna, cM 50 40 42 45 48

85.  JloknmeBanbHas ~ yCTaHOBKA  IMO3WIIMOHHOTO  JEHCTBUS  CHaOXeHa
nehIeKTOpHBIMU HacaJKaMUd C JHAMETPOM BBIXOJHOTO OTBepcTus d=5" mwm,
napieHue Boabl nepen  Hacaakon H=250 «klla. Omnpenenuts CpeaHIow
UHTEHCUBHOCTb A0S Pcp, €CIU C OAHON MO3UIIMU MTOIMBAETCS KPyroBas Iiouaib
nuameTpoM D=10 M, koadduruent pacxona u=0,8.

[oxa3zaTenu (mapameTpsl) BapuanTel
1 2 3 4 5
JlnameTp BBIXOHOTO OTBEPCTHSI, MM 5 6 7 8 9
JlaBnenue Boawl, klla 250 200 270 300 180
Huamertp, M 10 5 7 12 4
Koaddunment pacxona 0,8 0,82 0,77 0,75 0,85

86. [lonb3ysch rpaukoM Ha pUCYHKe 1, ompenenutb Bpems t, Ha KOTOpOe€ HaJo
BKJIIOYATh  JOXKJIEBAJIIbHYIO YCTAaHOBKY  IO3UIIMOHHOTO  JACHCTBUSA, YTOOBI
IIPOU3BECTU MOJMB 0€3 00pa30BaHUs JIYK, a TaKKE€ KOJUYECTBO BOJBI h, BHUIUTON
3a 3TO BpeMs Ha MOJMBaeMylo -IUIONIaJb B Iepecyere Ha 1 ra; cpenHss
UHTEHCUBHOCTb AOXKAS Pep = 0,5 MM/MUH.

MM/ MUH
)
\
< W 7
S &
=S o
2R 4
E T
S 3 A %
S J
QS | N\
53 2N
S§ P\ /
S 7N ~
S S "}k\ x<
a
/ 50 %o 50t M
[
1 — HamyckoM; 2 — NOKJIeBaHUEM
Pucynok 1 — U/3MeHeHHME CKOpPOCTH TIOTJIOIIEHUS BOJBI TIOYBOM B

3aBUCHUMOCTH OT BPCMCHHU IIPH PA3JTIUIHBIX croco0ax I1oJIMBa
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[TokazaTenu (mapameTpsl) BapuanTbl
1 2 3 4 5
CpenHsiss ”HTCHCUBHOCTbD JTOXKIsI, MM/MUH 0,5 0,52 0,6 0,45 0,55

87. OnpenenauTs YUCIO JIall N 715 II0CKOPEe3a-TiTyOOKOPBIXJIUTENS, €CJIU U3BECTHBI
riryouHa oopabdotku a=0,25 M, mMprHA 3aXBaTa OJHOU Jansl b = 1,1 M, yaensHoe
conpotusnenne mousbl k=0,3 - 10° H/M? ycunme Ha kproke Tpakropa K-701

Px= 55,25 xH npu ckopoctu ¥=2,58 m/c, KI1/1 arperara n=0,7...0,9.

[TokazaTenu (mapameTpsl) BapuanTet
1 2 3 4 5

I'my6una 06paboTku, M 0,25 0,21 0,22 0,27 0,26

[IIupuna 3axBara jansl, M 1,1 1,1 1,1 1,1 1,1
VnensHoe conpoTtusinenne, H/m? 0,3 0,2 0,4 0,34 0,38
VYcunue Ha kproke Tpaktopa, KH 55,25 55,25 55,25 55,25 55,25
CkopocTh, M/C 2,58 2,55 2,53 2,57 2,54

KIIJI arperara 0,7 0,74 0,82 0,86 0,9

88. Ompenenuth ycuiaue S Ha INTOKE CHIJIOBOTO THAPOLUMIMHApPA MEXaHH3Ma
MepeBo/ia B TPAHCIOPTHOE MOJI0KEHUE KyIbTUBATOPA, €CIIU U3BECTHO (PUCYHOK 2),
yto G=10 kH, h=0,65 m, L=0,25 M, nnuna 3BeHa 3-4 paBHa 0,4 M, a IJMHA 3BEHA

1-2 paBna 0,45 m.
Z
O
W

Pucynox 2

Cxema
HITAHTOBOTO KYJbTUBATOPA

rUAPOQUITMPOBAHHOIO MeXaHuW3Ma IMoJbEMa

[TokazaTenu (mapameTpsl) BapuanTbt
1 2 3 4 5
Bec, kH 10 12 15 13 14
BricoTa, M 1,1 1,5 1,8 1,4 1,6
Jmuna, M 0,25 0,2 0,3 0,27 0,22
JlnuHa 3BeHa 3-4, M 0,4 0,3 0,32 0,35 | 0,37
Jlnmuna 3BeHa 1-2, m 0,45 0,42 0,5 0,47 04
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89. OmnpenenuTh HEOOXOAMMBIA HAMop [Jsi 00ECIEeUeHUs CEKYHIHOIO pacxoja
AMOXMMHMKATA 4epe3 OJWH pachbuIMTeNb onpeickuBaTens Q=1,7-10° m/c mpm
JMaMETPE BBIXOAHOrO oTBepcTHs pacmbimurens d=0,4 - 10° M u koshduimente
pacxoma p=0,41.

[TokazaTenu (mapameTpsl) BapuanTbl
1 2 3 4 5
CexyHIHBIN pacxof, M/c 1,7 1,72 1,75 1,77 1,73
JlnameTp BBIXOJTHOTO OTBEPCTHUS PACTIBUIUTENS, M 0,4 0,45 0,5 0,48 0,42
Koaddunment pacxona 0,41 0,46 0,52 0,49 0,44

90. OnpenenutTh MHTEHCUBHOCTD JIOXKS 1 TIPH paboTe J0XKAeBaIbHON YCTaHOBKHU
MO3UIIMOHHOTO JEHCTBUS, CHAOXEHHOU Je(JIeKTOpHOM Hacaakod ¢ JIUaMeTpOM
BBIXOZHOTO oTBepcTHs d=5-10" M, naBienneM Boabl nepen Hacaakoi H=200 kI]a,
koadummenTom pacxoma p=0,75. YcraHoBKa ¢ OAHOU TMO3UIMH TOJIHBAET KPYT

nuamerpoM D=14 wm.

[TokazaTenu (mapaMeTpsl) BapuanTet
1 2 3 4 5
JlnaMeTp BBIXOAHOTO OTBEPCTHUSI, M 5 5.8 5,2 4.8 5,6
JlaBrnienue BoabI nepea Hacaakoi, klla 200 180 220 250 170
Koaddunment pacxona 0,75 0,85 0,80 0,7 0,82
Junamerp, M 14 17 15 13 16

91. Ompenenuth CONMPOTUBIEHUE KOMaHUIO Oynbao3epa Ry mpu mmpuHe 3axBara
B = 3,6 m, Tommuae cTpy)ku & = 0,1 M u ko3 durnmente k= 20 xIla.

[TokazaTenu (mapameTpsl) BapuanTbl
1 2 3 4 5
[[IupuHa 3axBara, M 3,6 3,6 3,6 3,6 3,6
TonmuHa CTpYKKH, M 0,1 0,11 0,15 0,17 0,12
Koaddunument, xlla 20 22 25 21 24

92. Onpenenutb 00BEM MPU3MBI BoJIOUEHHS V 1pu paboTe Oyiba03epa ¢ BEICOTON
otBaia H=1 m, jmmuHoi oTBama s=3,6 M, yrioMm araku 8=90° mpu pabore Ha

TpyHTE, HMEIOIIEM yroa ecrectBeHHOro oTkoca @ = 30° Koaddumuent
3anoJIHEHUSI EMKOCTH K,=0,7.
[TokazaTenu (mapaMeTpsl) BapuanTet
1 2 3 4 5
BricoTa oTBana, m 1 1,2 1,5 1,9 1,7
Jnvnaa oTBama, M 3,6 3,7 3,8 4 39
Yron araku, rpaj 90° 92° 88° 86° 94°
VYTroJ1 ecTeCTBEHHOTO OTKOCA, Tpajl 30° 32° 28° 26° 34°
Koaddunment 3anonnenust EMKOCTH 0,7 0,74 0,68 0,66 0,76

93. Omnpenenutb TEOPETUYECKYIO IMPOU3BOIUTEIBHOCTD

9KCKaBaTropa M 4YHCIIO

pa3rpy3ok KoBIIeH B MuHYTYy. Hamumure Qopmyinbsl Uisi UX OINpeneseHHs C
pacmmdpoBkoii. IcxonHbIe TaHHBIE: CKOPOCTh ABMKEHUS KoBIed — 1,2 m/c; mar
KoBILIEH (paccTosgHue Mexay HUMHU) — 150 MM; BMECTUMOCTh (EMKOCTh) KOBIIA —

35 n.
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[TokazaTenu (mapameTpsl) BapuanTbl
1 2 3 4 5
CKOpOCTh JBMKEHUS KOBIIIEH, M/C 1,2 1,1 1,15 1,18 1,12
IIIar koBiIei, MM 150 140 145 148 142
BMecTumocTh KOBIICH, 1 35 35 35 35 35

94. BpluMcauTh NOJAaYy Ha OJMH KOBII M CKOPOCTh JABMKEHHUS 3IKCKaBaTOpA.
Hanumure ¢opmynbl nnas ux BbeluMcieHus. VcxonHwle aaHHbIE: BMECTHMMOCTD
KOBIIA — 35 JI; KOJUYECTBO pa3rpy3ok kopmied — 30; mmupuHa koBma — 0,8 M;
riyOrHa TpaHueu — 2,5 M.

[oxa3zaTenu (mapameTpsl) BapuanTsl
1 2 3 4 5
BMecTumocTh KOBIICH, 1 35 35 35 35 35
KonmdecTBo pa3rpy3ok 30 28 25 26 32
[IIupuna koBmIa, M 0,8 0,8 0,8 0,8 0,8
I'myOuna Tpanmen, m 2,5 2 2,2 2,6 2,1

95. PaccuMrtaTh CpeAHIOI WHTEHCHUBHOCTb JOXKIA B 3-X BapuaHTax, 00BEM U
pacxoj BoJbl TOJAAHHOM Ha BCIO IUIomaas. Hanummre Gopmynsl ajig ux pacyéra.
Vcxomuple fgaHHble: opomaeMas Imiomans — 200 M%; IPOJOIKMTENBHOCTH
HETPEePBIBHOTO 0k AeBaHus — 20 MuH; cpeaHuid ¢ioi ocaakos — 0,215 MM/MuH.

[TokazaTenu (mapameTpsl) BapuanTbl
1 2 3 4 5
Opomnraemas MIomaib, M 200 210 220 190 180
[TpoaoIKUTENBHOCTD TOXKICBAHMS, MUH 20 30 40 18 16
Cpennuii coi 0cagKoB, MM/MUH 0,215 0,200 | 0,210 | 0,218 | 0,220

96. OnpenenuTh AAIBHOCTH MoJiE€Ta cTpyu (1o ¢opmyne b.M. Jlebenera) u Hanop
Bobl. Hamummmre dopMyinbl uist ux onpezeneHus. VIcXonHble JaHHBIE: THAMETP

BBIXOJJHOI'O OTBEpCTUsi comia — 12,7 MM; KpUTE€pUd KpPYIHOCTH Karllellb
(OTHOIIEHME Hamopa KUAKOCTH K BBIXOJZHOMY auameTrpy) — 1500 Mkwm;
kod(ppuuuentsl —a@ = 0,5u f = 25- 1075,
[TokazaTenn (mapameTpsl) Bapuantsl
1 2 3 4 5
JlnameTp BBIXOJTHOTO OTBEPCTHS COILIA, MM 12,7 12,8 12,5 12,4 12,6
Kpurepuii KpynmHOCTH Kanesib, MKM 1500 1400 | 1450 | 1480 | 1420
Koaddunment a 0,5 0,52 | 0,55 0,6 0,62
Koaddunuent 25 23 26 28 27

97. HaliTu MOIIHOCTH CTPYHM M PACXOJl BOABI JOKIEBAJIbHBIM YCTPONCTBOM.
Hamumure dopmynsl mns ux HaxoxaeHus. VcxomHple MaHHBIC: YIAEIbHBIM BEC
Boabl — 1000 kr/m®; Hanop (maBieHue B cxxatoMm cedeHuu crpyn) — 0,70 MIla;
CpeHss MHTEHCUBHOCTD Hoxkas — 0,215 Mm/Mun; opomaemas miomans — 300 m2.

[TokazaTenu (mapameTpsl) BapuanTsl
1 2 3 4 5
V ebHBIH BeC BOJIBI, KI/M’ 1000 1000 1000 1000 1000
Hamnop, MIla 0,70 0,65 0,72 0,67 0.74
CpenHsist FHHTCHCUBHOCTD JIOXKSI, MM/MUH 0,215 0,200 | 0,210 | 0,218 | 0,220
Opomnraemas MIomaib, M 300 250 270 320 330




14

98. TlogcuuraTh TPUTOK BOABI HA EOUHUILY JJIMHBI JIpeHAa H CKOPOCTh
nepeaBrKeHus Biaru (mo 3akony Jlapcu). Hamummre ¢popmymnsl s ux moacyéra.
VcxonHple MaHHBIC: IUIOMIAAbL MOMEPEYHOTO CEYCHHS MOTOKAa TPYHTOBBIX BOJ —
4 m?%; K03 PUUKMEHT WM CKOPOCTh (DPUIBTPALUM, 3aBUCSLINIA OT CBOMCTB IOYBHI —
0,6 MM/MHH; TPaAWECHT THUIPABINYECKOTO IaBICHHs (TIOTEHI[MANA), IBUXKYIIAs
cuna npotecca — 0,42 MlIla.

[oxa3zaTenu (mapameTpsl) BapuanTbl
1 2 3 4 5
[limomane nonepeyHoro ceueHus, M2 4 4,2 4,5 5 4,8
CxopocTh (hubTpanuu, MM/MUH 0,6 0,56 0,64 0,58 0,62
I'panurenT rugpasiamyeckoro aasiaeHus, Mlla 0,42 0,4 0,38 0,44 0,41

99. Omnpenenautb NPOU3BOAUTEILHOCTh TOJUBHOM MAIIMHBL, -~ paboTaromen
MO3UIIMOHHO U YHCIIO MO3ULUK (IIEPEeCTaHOBOK MAIMHBI B ©AUHUILY BPEMEHH).
Hanummre ¢opmynsl 11 ux omnpenenenusa. VcxonHele JTaHHBIE: OpoIlIaeMas
wiomans — 250 M?; ko3 dHULIMEHT UCmonb30Banus padodero Bpemenu — 0,83;
IPOJOJIKATEIBLHOCTD MOJIMBA C OJTHOM NO3ULUU — 25 MUHYT; BpeMst — 60 MUHYT.

[TokazaTenu (mapaMeTpsl) BapuanTbt
1 2 3 4 5
Opomraemas miomaisp, M> 250 200 220 300 280
Koaddunuent ncnonpzoBanust pabouero 0,83 0,8 0,77 0,82 0,78
BpPEMEHHU
[IpoOImKUTENBHOCTD NTOIMBA, MUHYT 25 20 15 18 22
Bpewmsi, Munyt 60 55 40 45 58

100. Omnpenenuts MNPOU3BOAUTEILHOCTh TOJHUBHOM MaIIUMHBI, padoTaroen
MO3UIIMOHHO W YMCJIO TO3ULMKM (IepecTaHOBOK MAaIllMHBI B €IWHUILY BPEMEHH).
Hamummre dopmynbl ais ux pacuéra. Mcxomublie naHHbIE - KO3 UITUEHT
UCIIOJIB30BaHus pabodero Bpemenu — 0,75; Bpemsa — 40 MUHYT; pacxoj BOIbI —
20 n/c; monuBHas HOpMa — 98 M’/ra; opormraemMas mwiomaap — 270 M2 CpenHsis
MHTEHCUBHOCTH 10K — 0,2 MM/MUH.

Ilokazarenu (mapameTpsl) Bapuantsl
1 2 3 4 5
Koaddunment ncrnonp3oBanus paboyero BpeMeH! 0,75 0,7 | 0,76 0,8 0,78
Bpewmsi, Munyr 40 30 35 42 38
Pacxon Bojgl, 11/c 20 17 18 22 19
[onupHast HOpMa, M/Ta 98 98 98 98 98
Opomraemas miomaisp, M> 270 220 | 250 260 240
CpenHsisi HHTEHCUBHOCTbD JTOXKIs1, MM/MUH 0,2 0,3 0,4 0,7 0,6
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Oobpa3zen opopMiieHNS M IOPSAOK BbINIOJTHEHUSA 32124
. YcioBue (coaepkaHue) BEIOPAHHOTO BapUaHTa 3a1a49u
OnpenenuTs TATOBYIO CHIIy PEAKTUBHON TOJOBKHM MAIIWUHBI JIJISI TTPOMBIBKH

nped. Hammmurte Qopmyny ans ero  ompeneneHuss ¢ pacmu@poBKOi.
HcxonHbple NaHHBbIE: peakTUBHAas cuia ThUIbHOM cTpyn — 20 H; peaktuBHas
cuna pponranpHOM cTpyn — 10 H; 4nciao TUIBHBIX OTBEpCTUH — § INUT; yroi,
00pa3yeMbIil pEaKTUBHOM THUIBHOM CTPYEH ¢ 0CBhIO T00BKH — 60°,

. POpMYJIBI IS ONIPEICIICHYS] BBIIICYKAa3aHHBIX TOKA3aTeJIeH

1) K. =R, n-cosa — Ry;

rae R, — peakTtuBHas cuia TeUIbHO#M cTpyH, H;

be — peakTuBHas cuja PpoHTaNbHOM cTpyH, H;

N — 4KCIO ThUIbHBIX OTBEpPCTUH, H;
a — yrodi, 00pa3yeMblil peaKTUBHOM THUIBHOM CTPYEH C OChIO TOJIOBKH, TPaj;
JlaHo (MCXOJIHBIC IAHHBIC):
1) R,=20 H;
2) Ry =10 H;
3) n=0,616 wmrT;
4) a =60 rpax;
. Onpenenuthb
F.-?
. Pemenue
E.=20-8-cos60 - 10 =70 H;
. OtBer: TsroBasi cuia peakTMBHOM TOJIOBKM MAIlIMHBI JJISi MIPOMBIBKU JPEH
F. = 70H.
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