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BBenenue

CamocTonaTenbHas paboTa CTyQeHTOB — 0Ha U3 BaXXHeNLWMX hopM opraHunsaumm y4ebHoro npouecca
npu n3y4eHnm Kypca «fmapaBnuyeckme n nHeBMaTnyeckne cuctembl». OHa urpaet ocobyto porb B
npodpeccroHarnsHoM NoaroTOBKE CNeLManvcToB, SBrssicb GOPMON, C O4HON CTOPOHbLI, OpraHn3aLmm
CaMoCTOSITENbHOM paboThbl CTYAEHTOB, C APYrON — Pa3BUTUS UX MO3HABATENbHOW aKTUBHOCTM.

CyuiecTBytoLlast cuctema npodeccroHarnbHOro 06pasoBaHNs OpUeHTUpPOBaHa Ha OBrajeHve
CTyOEHTOM BCEW CUCTEMOW SMMUPUYECKOrO U PyHAAMEHTANbLHOIO TEOPETUYECKOTO 3HaHNSA. CTyOeHT,
OKa3aBLUMCb He B COCTOSIHMM HaWTK 1 NnepepaboTaTb HeobXoaMMY eMy MHGOPMaLIMIO, HEN3BEXKHO
nonagaeT B cMTyaLuto MHDOPMaLMOHHOro BbiGopa. Heobxoanmo passmBaTh No3HaBaTeNbHYO
CaMOCTOSATENbHOCTb CTYAEHTOB, YTOGbI OHW «HAaYYUITUCh YYUTBLCSA», B TOM YnUCe BbIoMpaTh U
ycBavBaTb Ty MHpopMaLmMio, KoTopasi HeobxoarMa UM B NepBYH0 odepedb.

Ocoboe 3HayeHWe B NpodeccroHanbHOM 0Opa3oBaHNM OTBOAUTLCS €ro ryMaHuTapusaunm, kotopas
aKkTyanuaumpyeT npobnemy kak TpaHcopMaLMmn ero CoaepxaHusi, Tak 1 npowecca ero obyveHus, B
KOTOPOM MaBHbIM CTaHOBUTBLCSA «COTBOPYECTBO» CTYAEHTa M npenogasatens. 'ymaHutTapusaums
o6pasoBaHMsi HanpaBneHa Ha akTUBM3aLMIO NO3HaBaTENbHOMW CAMOCTOATENBHOCTU CTYAEHTA, Ha
BOCMMTaHME TBOPYECKOW JIMYHOCTM CrieumanucTa ¢ BbICOKOM NpodeccnoHanbHON KOMNETEHTHOCTLIO,
Ha pa3BUTME €ro 3CTETUYECKOTO MUPOBOCTIPUATUS U STUYECKOTO OTHOLLEHNS K AEACTBUTENBHOCTMU.

dopmmpoBaHue No3HaBaTeNbHON CaMOCTOATENBHOCTU N aKTUBHOCTM cerogHsa npuobpeTtaeTt ocobyto
aKTyanbHOCTb B CBA3W C HEMPEPbIBHbIM yBeNnyeHmem obbema Hay4Hon MHOopMaLmMm 1 NpoL,eccom
ObICTPOro «ctapeHuns» 3HaHnn. OCTpo BCTaeT HeOoBXoANMOCTb (POPMUPOBAHUSA YMEHUS N HaBbIKOB
camoobpas3oBaHNA ydalLMXCsl, pasBUTUSA X CNOCOBHOCTEN CaMOCTOATENBLHOrO NpnobpeTeHns
3HaHW, BbICTPOro pearMpoBaHUsA Ha BCE HOBbIE «BbI30BbI» XU3HMW.

CamocToaTenbHast paboTta npegcraenseT cobor ocobbin BUA y4ebHON OeATeNbHOCTN — OHa
OCYLLIECTBNAETCHA NOA PYKOBOACTBOM, HO 6€3 HENOCPEeACTBEHHOIO BMELLATENBLCTBA; NOTOMY YTO MMEHHO
Takas paboTta Hanbonee oTBe4aeT NOTPEOHOCTSAM CErOAHSALLHUX YYaLLMXCs cAenaTb YTO-TO cCamMuM.
CamocTosTenbHas paboTta — 370, Npexae BCero, ymeHue, HeobxogmMmasi MOTUBaLMS U CUbHas BONA.OTo
Hanuune TBOPYECKNX Hayarn, NPUCYLLUMX KaXaoMy CTYAEHTY, 3TO pagoCcTb OTKPbITUN.

KpI/ITepVII/I K onpeaeneHnto ABrieHnAa CaMmoOCTOATENIbHOCTU pa3HOO6p83HbII
1 . BHeceHune CTygeHTOM B BbiMNoJfiIHeHWe 3agaHnA HOBOIMo Mo OTHOLUEHUIO K 06pa3u,y;

2. cobcTeHHOe nobyxaeHue K BbINOMTHEHUIO PaboTbl U OCO3HaHWE ee Lenv U CMbIcra (B kayecTse
MOTMBALMM MOTYT UrpaTb Pofib OTHOCUTENbHas cBOGOAa AENCTBUIA NPU BbINOMHEHUN PaboThl,
xenaHue npoBepuTb cebsl, CBOM CUMbl U CNOCOBGHOCTU, OCO3HAHME OTBETCTBEHHOCTH);

3- FOTOBHOCTb K CaAMOCTOATESIbHOCTU U NpeoaosieHnto pr.D.HOCTeI?I;

4. coeluHeHne cobCTBEHHbIX MbICNEN C AENCTBUEM;

5.npo;|Br|eH|/|e MHULUMAaTUBbI N TBOPYECTBA.



Moa caMoCcToATENBHOCTLIO MOXHO paccMaTpmBaTb KakK opraHn3auyMOHHOTEXHNYECKYO CTOPOHY
npouecca, Tak 1 Nno3HaBaTeslIbHYIO U MPAaKTUYECKY0 OEeATENIbHOCTb. Ho 6onee Bcero ans pa3BuUTUA
CaMOCTOATENTbHOCTU y4alUnXca nMmeeT 3Ha4YeHne no3HaBaTesibHada CTOpOHa, a He opraHn3alnoHHad. A
WMEHHO — CamMOCTOSTENbHblE HABMIOAEHNWS, BbIBOADI, TBOp4eCkKoe npnmeHeHune 3HaHWIA.

CTpykTypa camocTosTeNbHOM paboThbl BKMOYAET TpM 3Tana: NOAroTOBUTENbHbINA, MCNOSTHUTENbHbIV
N NPOBEPOYHbIN, B KOTOPbIE BXOAAT aHanM3 3agaHusi, MOMCK CNocob0oB ero OCyLLEeCTBIEHNS,
COoCTaBneHuns nnaHa paboTbl, BbINOSTHEHWE, NPOBEPKA M OLIEHKA pe3ynbTaToB. OTY CTPYKTYPY
yyalmecs A0MMKHbl 3HaTb U YMETb NMPUMEHATb Ha npakTuke. Mo3aToMy OT aTana 06bACHEHWS, NOKa3a
Ha NpakTuKe, 3aKpenneHnsa n NPUMeHeHUs 3HaHUn yYalmMucs 4o opMmnpoBaHnUs YMEHUN U
HaBbIKOB CaMOCTOATENbHOW paboTbl — AONMMI U HENPOCTOW NYThb.

Ha nepsom aTane npegnonaraeTcs COBMeCTHas pa60Ta npenoaaeatend n CtyaeHTa no anroputmy

nocnegoBaTesibHbIX yKa3aHI/II7I Ha HeobxoanmocTb coBepLlleHnda onpeneneHHoro OencTBus:

* BbINONHEHVe BOCNPOMU3BOASILLVX CAMOCTOSTENbHBIX PAaBOT Mo 06pa3Lly;

* BbINONHEHVWe KOHCTPYKTMBHBIX CaMOCTOSITENbHbIX paboT (BOCMpOM3BEeeHWe He MPOCTO 3HaHWN, a
CTPYKTYpbl 3HaHWA B LENOM, paclumMpeHne cdepbl WX MNpPUMEHEHUSI, COOCTBEHHbIe BbIBOAbI,
AOCTVXKEHMEe YPOBHS MPOAYKTUBHOWM AeATeNbHOCTH);

* BbINoNHEeHVe 3BPUCTNYECKNX PaBOT (paspeLLeHne NPOBIeMHbIX CUTYaLMii, CO3AaBAEMbIX YUUTENEM,
npuoGpeTeHne onbiTa NOMCKOBOW AEATENbHOCTU, OBMaJeHNe aneMeHTamMmy TBOPYECTBa);

*

BbIMOMHEHME UCCreaoBaTeNbCKkMxX paboT, npuobpeTeHne onbiTa BbiCkadbiBaHWUs COOCTBEHHbIX
CY>KOEHUI, YMEHMUS OLeHMBAHNA Ha OCHOBE aHanusa.

Ha BTOpOM aTane BO3MOXHa MofiHas caMOCTOATENbHOCTL (BUAEHME U hopMmpoBaHme npobremsl B
3alaHHON CUTyauuu, BbIABWKEHME TUMNOTe3 UX pelleHusi, paspaboTka nporpammbl peanvsauuu,
peanusauus, pesynbTaT, pedrekcus).

MocTteneHHoEe pas3BnTne n HapactaHme CaMmoCTOATENIbHOCTU yHaLlUNXCcAa N YPOBHA UX aKTUBHOCTU
npmnBeneT K BO3MOXHOCTU Bbl60pa nHamsmayanbHOro crnocoba n3yyvyeHna matepumana Ha ypoke n B
nocnenywouwem BbinorHeHN gOMallHEro sagaHu4.

B cBA3K C 9TUM, LENbIO N 3ap,aqel7| BbIMOJIHEHUA CaMOCTOATESIbHbIX 3aﬂ,aHl/II7I no gncuunniumHe «rVID,paBJ'IVI‘-IECKVIe
¥ NHEBMAaTUYECKNE CUCTEMbI» SBISIETCS NPUOBPETEHNE YMEHUS MPUMEHWUTL TEOPETUYECKME 3HAHUS Ha
npakTuKe Npy peLleHny NpakTUYecknux 3agay.



1. 3aganus aj1si CaMOCTOSATEIbHOM padOThI

Tema 1.1 Paboume XKngkoctn gns ruaponprueBoaoB

CTYJICHTOB (yCJIOBHUS 3a]1a4)

3agava 1. OnpenenuTb YCNOBHYH (OTHOCUTESNbHYH0) BA3KOCTL Macna B ° BY u koaddmumeHT
KMHEeEMaTU4eCKon BA3KOCTU. YCTaHOBUTL TUM Macsra 1 paccumtaTb AMHaMUYeCcKuin KoaduLNEHT
BA3KOCTU. IicxoaHble AaHHble NoMeLleHbl B Tabnuue.

Tabnuua 1
BenuuuHa EovHuubl MNocnegHsas undpa BapuaHTa

VSMEPERVA 0T 1 [ 2| 3 4 s 6] 7] 8 | o
Bpems Teuenust c 175 250 110 90 33 3500 23§ 105 95 35
macJjaa, T1 5 5
Boanoe uuciao c 52 51 52| 51 52 51 52 51| 52 52
BHCKO3MMeETpa
T2
YckopeHue m/c? 9,8 981 9,81 981 98| 9981 981 981 981 9.8
CB00OJTHOI0 1 1 1
NaJeHus g
IMorpemHocTh 0,9 098 096 098 09| 098 098 094 096 09
npubopa al 6 6 6

Tema 1.2 MmgpocTaTnyeckoe gasneHune

3agayva 2. Mnocknin NPsSIMOYrofibHbIA LWKT LWMPUHON B, pacnonoXeHHbld nog YrnoM K ropusoHTy,
rnybuHon H. Onpegenutb cuny
rMapoOCTaTUYECKOro AaBNeHNs Ha WNT B OpANHATY LieHTpa AaBneHus (Todkm ).

nogaoepXuBaeTt YypoBeHb BOAbl

B NPAMOYrosfibHOM KaHane

Cpoenatb BbIBOA4 OTHOCUTENIBHO B3aMMHOIO pacnonoXxeHuna LueHTpa gaBlieHna U LeHTpa TAXeCTU

CMOYEHHOW CTeHKU. MicxoaHble AaHHble NpuBeAeHbl B Tabnuue.

Tabnuua 2

BenuynHa EouHunubl MNocnenHsas umdpa BapraHTa
VisMepeHiA 1 2 | 3 | 4 5] 6 | 7 8] 9 | o
B M 1,7 | 23 | 1,5 | 1,2 1, 08 | 1,8 | 1,6 25 | 1,4

3

a rpaa 32 48 68 88 78§ 45 50 20 | 35 80
H M 3,4 4,6 3,0 24| 26 16| 36| 32| 50| 2,8
5




PucyHok 1 k 3apaye 2

Tema 1.3 TeopeTnyeckne OCHOBbI MMOAPOANHAMUKN

3apgava 3. Onpenenutb pacxoq Q BoAbl B rOpn3OHTansHOM TpybonpoBoae NepeMeHHOro ceveHus,

CKOpPOCTb V Ha Kaxgom u3 Y4acCTKOB 1 NMOCTPOUTb NbE€3OMETPUHECKYIO JIMHNIO, €CIN 3adaHbl H,

d1,d2,d3. NcxoaHble gaHHble NpuBedeHbl B Tabnumue. MNMnotHocTb Boabl p=1000 kr/m3.

[ — q
L '
PucyHok 2 k 3agaye 3
Tabnuua 3
Bennunna EgnHmubl MNocnenHssa undpa BapraHTa
N3MepeHns
H M 5 6 8 9 3 5 5 7
d1 M 0,016 | 0,015 | 0,013 | 0,015 | 0,018 | 0,017 | 0,015 | 0,016 | 0,014 | 0,016
d2 M 0,021 | 0,018 0,020| 0,023[ 0,025 0,028 0,026/ 0,027| 0,020 0,022
d3 M 0,01 | 0,01 | 0,01 [ 0,01 | 0,01 | 0,010 [ 0,01 | 0,01 [ 0,01 | 0,01

Tema 1.4 'vapaBnuyeckue conpoTuBneHns B Tpybonposogax

3apayva 4. o ropusoHTansHomy Tpybonposoay anameTtpom d1 1 gnuHon | nogaeTca Macno co CKOpocThbio V.

PaccuntaTtb nonHyo noTepro Hanopa, ecrnv Ha HeM yCcTaHoBMeHbl obpaTtHbi knanaH (§1=0,8), 3agBwxka (§2=0,15)




1 UMeeTcs koneHo nog yrnom 90° (£3=1,2). KoadduumeHT kuHemaTudeckoii Bsiskoctn macna U.

lMnoTHoCTb Macna p. MCXO,D,HbIe AaHHble ONnA pelweHnda 3agadm npneeneHbol B Ta6nmu,e.

Tabnuua 4
EnomHu MocneaHasa undgpa BapuaHTa
BenunynHa bl 1 2 3 4 5 6 7 8 9 0
n3mepe
HUS
d MM 10 12 14 16 18 20 22 24 28 30
1 M 8 9 10 11 12 8 9 10 11 12
p Kr/m3 800 | 880 900 910 800 860 850 900 910 850
\Y M/c 0,2510 | 0,2210 | 0,2310 | 0,2410 | 0,2110 | 0,2610 | 0,2010 | 0,2310 | 0,2210 | 0,2410
U cCr 20 30 46 50 22 28 32 36 46 48

Tema 1.5 PacueT npocThix Tpybonposoaos

3apayva 5. MpounsBecTy rnapasBnUyeckuii pacyeT TpyGonpoBoaa Ans Hacoca NPOU3BOAUTENBHOCTLI Q,

paboTaloLlero Ha  Macrne UHOYCTPUanbHOM, MMEIOLLMM BA3KOCTb U. VicxogHble faHHble NoMeLLeHbI B

Tabnuue.
Tabnuuya 5
BennunHa EovHuubl MNocnegHas undpa BapuaHTa
VISMEPEHIA o] 1 | 2 | 3 4] 5 | 6 7| 8 9
Q JI/MUH 8| 18 50 35 70 12 25 10 [ 16 60
Cm 02 02 [ 03 [ 0,3 | 04 ] 0,2 | 0,2 0,2 0,2 0,3
U 5

Tema 2.4 PoTopHbIe 1 LeHTpOoOEeXHbIE HAacoChI
3a,u,aqa 6. Bbluncnntb nogavy paaunanbHO-NOPLUHEBOro pOTOPHOro Hacoca, ecrih 3KCUEeHTPUCUTET e, ouamMeTp

nopLuHen d, Yicno nopluHen Z, yactota BpalleHus n, o6bemHbin K r]0=0,9. McxogHble AaHHble Ans pelleHuns

3agayv npuBeneHbl B Tabnuvue 6. Pewnts 3agady ons ABYyX 3HAYEHU €1un €2u caenaTtb BbiBOA O BIUSIHUMA

BENMYUHbI SKCLIEHTpUCMTETa poTopa Ha nogadvy Hacoca. O6bsACHUTL Apyrne hakTopsbl, BNUSOLWMNE
Ha nogadyy Hacoca.

Tabnuua 6



= lMocnegHsa undgpa BapuaHTa
BenunynHa bl
namepe 1 2 3 4 5 6 7 8 9 0
HUS
d M 0,040 | 0,030 | 0,012 | 0,018 | 0,025 | 0,030 | 0,040 | 0,050 | 0,060 | 0,030
Z T 7 5 11 9 9 7 5 7 5 7
e M 0,030 ( 0,019 0,008 0,011| 0,016 | 0,020 ( 0,026 0,032 0,039 0,018
n c! 40 20 24,16 24,16 | 23,66 | 23,66 16 24,16 16 16

3apava 7. Mopaya LeHTpobexHoro HacocaQ1, yactoTa BpaweHust N1, notpe6nsiemast mowHocTs N1, Hanop H1.

Onpegenutb nogavy Q2, passmBaeMbivi Hanop H2 n notpebnaemyto mowHocTe N2, ecnm YactoTa BpaLleHus

namereHa a0 Benuuntbl 112, VicxoaHble faHHbIE ANs pelleHust 3aaaun AaHbl B Tabnuue 7. Caenatb BblBOA O

HeO6XOD,VIMOCTI/I npuMeHeHund I'IOD,OGHbIX pacyeToB Aj1d onpeaeneHnd napameTpoB Hacoca npu

HOBOW YacToTe BpaLleHn4.

Tabnuua 7
EanHm MocnegHas undpa BapuaHTa
BennuunnHa bl
namepe 1 2 3 4 5 6 7 8 9 0
HUS
Q1 M3/c 0,55 0,10 | 0,025 | 0,08 | 0,045 | 0,024 | 0,0125 | 0,045 | 0,005 [ 0,06
H1 M 140 66 22 17,5 20 87 54 32,5 19,5 0,06
N1 kBT 135 100 75 20 14,5 55 14 30 2,2 75
N1 c! 24 16 24 24 24 48 48 24 48 48
N2 c! 16 24 48 48 16 24 24 48 24 24
Tema 2.5 VicnonHutenebHas nogcmuctema rugponpueoios
3apava 8. Onpegenutb yeunusa R 1 ckopocTb V LWWTOKa NOPLUHEBOro ruapounnuHapa, ecnm XnakocTb
nogaeTcs B 6eCLUTOKOBYIO NONOCTb nog padoyum aasneHnem Ppabu npomsBogmTenbHOCTBIO Q.
NcxoaHble faHHble npuBedeHbl B Tabnuue.
Tabnuua 8
BenununHa EanHnLb MNocnegHss undpa BapuaHTa
VisMepeHinA 0 1 2 3 4 5 6 7 8 9
Ppab MIla 6,3 10 2,5 20 30 50 25| 63| 10 20
Q JI/MUH 50 60 35 10 18 12, 25 70| 25 30
0 5 0
D MM 200 180 150 25 12| 80 60 12@ 100, 14




nm 0,9 09§ 095 09 | 0,9 09§ 095 09§ 09 | 09

3agava 9. Onpegenutb anameTp D noplwHeBOro rvapoumnuHgpa, Konndectso Tpebyemonm
XNOKOCTU ON1S1 BbIOBWKEHUS LUTOKA CO CKOPOCTbIO V 1 no kaTanory nogobpaTb HEOOXOANMbIN
Hacoc. McxoaHble gaHHbIe NpuBeaeHbl B Tabnuue.

Tabnuua 9

Benn | Eanum lMocnegHas umdpa BapuaHTa

YnHa bl " 5 7
namepe 0 3 5 6 7 8 9
HUS

F H 15000 | 250000 | 750000 | 600000 | 170000 | 4000 | 94000 | 30000 | 200000 | 22000

% m/mun | 0,572 3,1 0,545 | 1,57 1,1 3,84 1,5 3,6 1,2 3,6

Ppa6 | Milla 1,2 10 30 20 6,5 2,5 6,3 2,5 10 2,5

nm 0,95 0,95 0,95 0,95 0,95 0,95 0,95 0,95 0,95 0,95

3agava 10. B rugponpuBoge ¢ 0AHOCTOPOHHEM LUTOKOM paccumTaTb ycunme R Ha wToke npu ero
BTSArMBaHUK, ecnun guameTp nopwHa D, anameTp wtoka d, AaBneHne paboyen XnakocTn Ha nopLUeHb
paBHo Ppab.MexaHuueckun KM cunoeoro uunuHapa nw=0,95. MicxoaHble aaHHble ANS peLLEHs
3agayu npueegeHsbl B Tabnuue. Tabnumua 10

EAnHm MocneaHsas undgpa BapuaHTa
Bennuta Hel 1 2 3 4 5 6 7 8 9 0
nsmepe
HUS
D M 0,040| 0,050 0,060 0,090 | 0.0100| 0,125 | 0,045| 0,55 0,070 | 0,09
d M 0,020| 0,025| 0,032 0,040 | 0,030 | 0,020 | 0,028| 0,036 0,02 | 0,02
Ppab MIla 10 10 10 8 6 6 10 10 8 6

Tema 3.2 OcHOBHbIe ra3oBble 3aKOHbI.

3apgava 11. B 6annoHe emMKocTbo V HaxoanTca kucrnopog npu n3bbitouHom gaeneHnn P1u Temnepatype t1.
ATmocdepHoe pasneHue, npuseneHHoe k 0 C, paBHo 745 mm pT.cT. Nocne nspacxogoBaHust 4acTu kucnopoaa
n3bbITOYHOE AaBneHue ctano P2, a temnepatypa t2. Macca nspacxogoBaHHoro kucnopoga M. Onpegenutb
O[HY U3 yKa3aHHbIX Benu4umH. [laHHble K 3aadve BoibpaTh B Tabnuue 11 no nocneaHen undpe wndpa.

Tabnuua 11
Benv | EgmHu MNocnegHsas umdpa BapmaHTa
yYnHa Lbl
namepe 0 1 2 3 4 5 6 7 8 9
HUs

10




\4 Ja 50 60 50 2 60 100 80 2 70 80
P1 MIla 10 ? 8 12 ? 9 12 5 ? 10
t1 °C 37 27 25 20 32 35 27 30 27 27
P2 MIlIa 7 ? 8 6 ? 3 4
M KT ? 3 2 2 ? 3 3 ?
t2 °C 17 3 10 10 20 10 7

Tema 4.2 VcnonHutenbHas noacucreMa NHEBMONPUBOAOB

3agava 12.0npegenutb ycunue B WToke R guadparmeHHoro nHeBmoumnmnHapa (puc.6), ecnu

AnameTp umnuHapa D, anameTtp onopHovwanbel d; ycunue so3spaTHoW NpyxuHbl R1, pacyeTtHoe
AaBrieHne cxaToro Bosayxa Ps. icxoaHble gaHHble npyBegeHbl B Tabnuue.

Tabnuua 12
Benununna EouHuubl MNocnenHss undpa BapuaHTta
VisMEpeHiA 1] 2] 3] 4] s 6 | 7 8 9 0
D M 03 | 04 [ 025 0,15| 0,35 | 0,45 | 0,32 [ 0,125 | 0,16 | 0,20
d M 0,6 | 0,8 [ 0.4 [ 0,03 0,05 (| 0,06 | 0,05 [ 0,032 | 0,036 | 0,05
R1 H 50 60 55 40 80 70 60 45 65 44
Ps MlIla 04 04 04 (04 0,4 0,4 04 | 04 0,4 0,4

PucyHok 3 k 3agaye 12

Tema 4.3 Hanpasnsiowas n perynupyoLlas nogcmctTemMsl

3apayva 13. MNpounsBectu pacyeT NHEBMOMNPUBOAA, UMEIOLLIETO ilUT OOUHAKOBLIX MOPLUHEBLIX MHEBMOLIMITMHAPOB,

ycunnmem R Ha wTtoke, ¢ anuHoto xoda Lu vactoTom pa6oq|/|x LUMKIOB N, NpMHMMaA pacyeTHOEe aOaBlieHune

BO3ayxa Psu ckopocTb CxxaToro Bosgyxa B Tpybonposoge V. McxogHble faHHble MOMeELLEHbI B Tabnvuy.

Tabnuuya 13
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Benn | EgunHuy MNocnegHas umdpa BapuaHTa

YMHa bl
MaMepeH 0 1 2 3 4 5 6 7 8 9
na
R H 2500 [ 3000 | 2000 | 3500 | 4500 | 4000 | 1750 270 1250 5045
i IIT 3 2 2 2 2 1 3 2 1 1
L M 0,4 0,4 0,5 0,32 0,3 0,35 0,42 0,5 0,3 0,8
n unka/uac | 850 [ 800 825 750 800 700 725 780 600 800
PB MIla 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4
\Y m/c 20 20 20 20 20 20 20 20 20 20

2. MGTOI[I/I‘IGCKI/IG PEKOMCHIAIHWUHN 110 PCIICHUIO 3a/1a4

3amaua 1. 200 cm® MMHepanbHoOro macra npu Temnepatype +50 BbITEKaeT U3 BUCKO3MMETpa OHrnepa
3a Bpems T1=175 ¢, BogHoe yncno npubopa Tu=52 c, norpeluHocTb npubopa a=0,96, yckopeHune
cBobogHoro nageHnsa g=9,81m\c?. OnpeaennTb YCNOBHY BA3KOCTb, YCTAHOBUTbL TUM Macna u
paccunTaTb ANHAMNYECKNA KOIPMDULNEHT BAZKOCTH.

PacuerT:

1 Onpen,eneHVle yCJ'IOBHOVI (OTHOCMTeﬂbHOVI) BA3KOCTN NPON3BOAUTCA MO cbopmyne
175

— TB
=096 52 =323°B °BY=a

Ty,
0631)-10-4, w2 c Lo -
2 KoadhhuLmMeHT kKnHemMaTUYECKON BA3KOCTM onpeaensieTcs no opmyne: U=(0,0731 B 0

v=(0,0731- 3,23 — 2&%3_) 107402 107422 =

20cC
3 Tun MUHepanbHOro Macna ycraHasnMeaem no Tabnuue 2: nHayctpuansHoe 20,

T.e. VIC-20, nnotHocts [9=890 v o

Kr

p=U"P=0,210"-890 = 1780 - 10 Ma - c

3amaua 2. [1NTOCKUIA NPSIMOYTONbHbINA LWNT WNPUHOM B=2 M, pacnonoXeHHbIn nog yrrnom 60 ° K ropusoHTy,

noaaepXxuBaeT ypoBeHb BOAbI B MPSMOYrofnibHOM KaHane rnybuHon H=4 m. Onpegenutb cuny
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rMOpOCTaTMYECKOro AaBMeHNs Ha WNT B OpANHATY LieHTpa AaBneHus. NnoTHOCTb BOAbLI NPUHATL
pasHon 1000 kr/m*. [laHo: B=2 m, a=60°, H=4 m.
Onpegenutb: R,Id.

PacuerT:

Cuna rugpocTaTMyeckoro AaBneHns onpeaensiercs no opmyrne

F=P" g h.am-A H

B Hawem cny4vyae rny6|/|Ha NMOrpy>eHnsd LeHTpa TaXeCTn CMOYEHHOM MOBEPXHOCTU LLNTA

H 4
A=B: = =2y
Mnowaab 2 2 A
H =2-——=9,237
A=B: E 0,866 9,23
— MZ

2:9,237 = 181247 H=0,18 MH

Torga F = 1000 - 9,81 sin«
MonoxeHuwe LeHTpa gasneHus (T.e. opauHaTy Toukm [1) onpegensdem n3
BblpaXkeHnsa —
Id= lum+ xY x,
um -A

roe opauHaTa LeHTpa TSXKeCTM CMOYEHHOW NOBEPXHOCTU LWMTa

Y R S
M

1
Lm 2 sinx 2 0,866

MomeHT nHepumnmn CMOYEHHONM Nfioaan OTHOCUTENBHO ee LEeHTpa TAXeCTHn

(== ( 2 )3 = 2 (i)g = 16,42

12 sino 12 \0,86

Ix' M
CnepoBatenbHo ls = 2,3+

16,42 =3,07m

BbiBona: 2,3 9,237
NENCTBUTENbHO, LHTP AaBneHns [l pacronoXeH HUKe LeHTpa TSHKeCTy, T.. Id ~lum.

3anaua 3. OnpegenuTb pacxod BoAdbl Q BoAb! B ropM3OHTaNbHOM TPY6OMNpoBoaAe NEPEMEHHOrO CeYeHus,

CKOPOCTb V Ha KaXKgoM M3 Y4aCTKOB U NMOCTPOUTL NbE30OMETPUYECKYIO NNHULD, ecnn 3aaaHbl H=5m, d1=0,015



M,d2= 0,020 m,d3= 0,01 m. Onpegenutb Q, V1, V2, V3 1 NOCTPOUTL NbE30METPUYECKYIO SIUHUIO.

Pacuer:

YpaBHeHnue bepHynnu ansa cevenms 0-0 n 3-3 npy COBMELLEHMM NNOCKOCTY CPaBHEHMS C OCbio TpyObl OyaeTt
20+ 0 + 02=273+ 3+ 3
nveTb BUA:

lMpuHnmaem g=|. 2 . 2
B naHHOM cnyqanO H ,Z3 = 0. B cBA3M ¢ TeMm, 4TO B ceveHusix 3-3 gaeneHue paBHO atmocgepHomy, J1->K-

LW.H=const, a CKOpPOCTb B cedernn 0-0 V0= 0, CKOpOCTb B BLIXOAHOM ceveHun 3-3 onpeaenstoT U3 3aBUCUMOCTY:

- -

Pacxog Bogpbl B Tpybonposoae

— V3 83 = V32— 9 9214 001 0017 _ 578103 Q@

M3

C

CkopocTb B ceveHun 1-1
4 4-0,78-10°3
Vi =i =— 334 8845 = 4,4 .

12 2 C
CKopocTb B ceyeHun 2-2

4 4-0,78-103
2 =i =944 6 = 2,48

2 2 ¢
CkopocTb B ceveHun 3-3

2 4-3,94901% c
. L8 —% 9

M —

Mbe30MeTPUYECKYO NIMHUIO CTPOAT UCXOAA U3 CreayoLMX NOSTOXKEHWNIA.
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Mockonbky 3agadva peluaetca 6e3 yyeta NoTepb 3HEPrUK, TO HAaNOpPHas NMUHUS (FTMHUS NOJTHOW SHEPTUN)
OyaeT npeacTaBnATb COOON rOPU3OHTANbHYI0 MPAMYH, ABASIOLLYIOCA MPOAOIIKEHUEM CBOOOOHOM
nosepxHocTn Boabl B ceveHmn 0-0. NbesomeTpudeckas IMHNSA pacnonoXnTbCs HUXE HanopHON

2 IMHWUM Ha BENUYUHY ___
B Ka)KOOM CEYEHUN.

Taknm O6p830M, OTJI0XKNB BHU3 OT HaHOpHOVI JIMHUN BENNYNHDI B CeYeHusXx, 2 2
COOTBETCTBYHLLUNX USMEHEHUNIO OMNMaMeTpa pr6onposona, nony4ymB pdan TO4HEK, CoOeaNHUB KOTOpPbIE,

NOCTPOUM MbE3OMETPUYECKYHO NUHNIO (PUCYHOK )

Mpw aTOM 12 4,42 M
2 2-981 ==0,987
2 : 2248 2 ==0,312M™
) 2
3 9,9 M

PucyHok 4

3amaua 4. [1o ropnsoHTansHoMy Tpybonposoay anameTtpom d = 0,02 m n gnuHon | = 20 M nogaeTcsa macno co
ckopocTbio V = 1,2 m/c. PaccunTatb NOMHYHO NOTEPHO HAnopa, eCnn Ha HEM YCTaHOBMEHbl 0OpaTHbIN KnanaH

(§¢1=0,8), sagBuxka (¢2=0,15) n nmeeTtca koneHo nog yrnom 90° (£3=1,2). KoadhpuumeHT
KnHemaTu4eckom Baskoctn macrna u=0,15 -cCt

[aHo:d=0,02 m, 1=20 M, £1=0,8 m\c, £§2=0,15 m\c, £3=1,2 m\c, u=0,15 cCr, V=1,2 m/c Onpegenutb: h1-2 Pacuer:
Onpegenutb - uncno PenHonbaca no doopmyne

Re=



_1,2-0,02_
Re 15-10°6

1600

Mony4yeHHoe uncno 1600<2300 ( T.e. Re<Rew) cnenoBaTensHO, pexxum — namuHapHblid. Toraa koaddpuruneHT 64 64
rmapaBiiM4eCcKoOro TpeHna onpenennTtbCa U3 BblpaXKeHUA:

A===0,04 Re 1600

MoTepwn Hanopa no gnuHe
2

hi=A - 2 M
20 122
=0,04— - =29
hi 0,02 2-9,81 M

nOTepM Hanopa B MECTHbIX CONMPOTUBNMEHNAX

2

Yhi=(§1+&2+¢3)- M
1,22

Shi= (0,8 + 0,15 + 1,2) -2 9,81

= (0,158
M

MonHaga noteps Hanopa h1-2 h1-2= hi+ Y hi= 2,9
+0,158 = 3,1 ™

3agaua 5.MpoN3BECTM MMAPaBNMYECKNI pacyeT TpyGonpoBoaa ANs Hacoca NPoM3BOAUTENbHOCTEID  Q
8 n/MuH, paboTatolero Ha — Macne nHayctpuansHoMAC 2, umerowmm  BSI3KOCTb 20

caHTcToke  (U=20- 107°m?'c. ) PacyerT:

OnpeneneHne BHYTPEHHErO AMaMeTpa Npou3BoaUTLES No dopmyne d = 1,13 , M

cp
rae Q —Mpom3BoguTENbHOCTL Hacoca B M3/C. Ve — CpeaHssi CKOPOCTb ABWKEHUS XMOKOCTM B M/C, KOTOPYIO

MOXXHO MPUHATL 13 Tabnuubl 14 Taéauna 14

Q n/MUH no 12 11-30 31-50 cBbiwe 50

Ve m/c 0,1 0,083 0,067 0,05
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MpunsaB V = 0,1 m/c, nony4yaem d

MpuHumaem dy = 6 mm no MOCT 16516-80 (npurjoxedne@po013
BTS20 — 0,041
OnpepgeneHve OeACTBUTENBHON  CKOPOCTM naKocTn B npuHsiTom Tpybonposoge dy.
8 3
=———=10,00013, m
601000
_4-Q 4-0,00013
J=—d = —smo0e= 0,046~ _
¢}
y 2 c
MpoBepka TpybonpoBoaa Ha PeXMM TeYEHMUS KUOKOCTU
Vgdy 0,046 0,06
=2 = > =138
Re VU 0,2-10
Tak nonyyeHHoe Re= 138<2300 — To peXmum Te4YeHUs1 — NaMUHaPHbIN.
BHyTpeHHuIn  gnameTp TpybonpoBoaa (yCrnoBHbIM  Mpoxon) paccyMTaH NpaBUIbHO.

3amaua 6. BbluncnuTe nogadyQ paamanbHO-MOPLIHEBOrO POTOPHOrO Hacoca, ecnu akcueHTpucuteT e=0,0095 M,

anameTp nopwHen d = 0,030 M, Yicno nopwHen Z = 5, yacTtoTta BpalleHusa n = 20 ¢™". 06beMHbIN Krg r]o6:O,9.

[awo: €=0,0095 M, d = 0,030 M,Z =5,n =20 ¢™', [06=0,9.

Onpegenutb: Q Pacuer:

PacueTt nogauu pagnanbHO-NOPLUHEBOro POTOPHOIro HacocCa onpenendeTcsa U3 BblpaXeHU4A:

Q- c - Nos.wele

Q=3 2 » 1400%02.5.0.0095 20 0,9=1,210°  m/c
3agaua 7.Mogava LeHTpobexHoro Hacoca Q1= 360 m?/y, yacToTa BpaweHust [11= 960 06/MuH, Hanop

H1= 66 m, KM HacocHO yCTaHOBKM C y4eTOM NnoTepb Nes = 0,65.

OnpenenuTs:

- KakoW MOLLHOCTM M C KaKOM YacTOTOM BpaLLleHUs HeO6XOAMMO YCTaHOBUTL 3NEKTPUYECKMI
asuratens Ans Toro, Ytodel NoBbiCUTh Nogavy Ao Q2= 530m3/v.
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- KaK npu 3TOM U3MEHUTLCA Hanop Hacoca H2 npumMeHeHust NogoGHbIX pacyeToB Ans
onpeaerneHns napameTpoB HAcoca Npu HOBOW YacToTe BpaLleHus.

[aHo: Q1= 360m3/4, H1= 66 M, 1= 960 06/MuH, Q2= 520m3/y, Nos = 0,65.
Onpeaenutb: N1,n2, N2, H2.
PacuerT:

N = <11 = 1000 -9,81-360-66 =100 kBT
Mo 3apgaHHbIM Q1, H11 onpeaenm MOLLHOCTb 3NEKTPUYECKOro ABuratens

—1 1  Takkek—3600-065
06
= 2 2
Ton 0960 4o
n 360 ( 2 MWH
41O : 06/ W3BecTHO

Toraa MOLLIHOCTbL HOBOrO ABuraTens

N1n23 100-13873
2 = = = 302

N ni? 9603

KBT

HoBbIn Hanop onpepgendaem, BoOCNosib3oBaBLLUNCb COOTHOLLEHNEM

H1 12

= (
H2 22 ); 2
ot H1n2 66-1387

~ =138,

Onpegenutb yeunusa R u ckopocTb V WToKa NOPLUHEBOro rugpounnuigpa  anametpom D=0,2m,
€Cnun >XUOKOCTb nogaetcs B 6eCLUTOKOBYO nonocTtb nog  pabounm
paBneHnem  Pps=6,3MIMan nponssogntenbHocTbio Q = 50 n/MuH.

OI'Ipe,EI,eJ'IVITb yCUInna Ha WTOoKe npu ero BblABMXEeHUN Yy NopLHEBOro UninHgpa



nD? 3,14 0,22
= J PpaG'T]m:— - 6,3 - 106 . 0,95 = 187929
R 4 H
CKopocCTb LTOKa
4 4-50 1
—2 = . ——=0,26
D2 3,14-0,22 6000
T

1

T.K. TM3*c=6000 nuTpos/c, To B hopmyne BBeaeHa BenumdnHa 6000.

3axaua 9.0npegenntb gnameTp D nopLluHeBOro rmapounnuHapa, Konudectso Tpebyemon xunakoctm Q
ONS BbIABMXXEHMSA LWITOKA €O ckopocTbio V = 0,572 m/mMuH 1 yeununem F = 15000 H. Pabo4yee nasnenune
»nakoctu Ppss = 1,2 Mna.

Mo kaTanory (npunoxeHune 5) nogobpatb HEOOXOANMbBIN HACOC.
PacuerT:

AvameTp umnuHapa onpeensieTcs no opmMyrne:

_ f aF \/ 415000
; M 1.2:106-
D T-Ppabmm 3,14-1,2:10°:0,95_ 0.129 M

PaccunTaHHbIN AnameTp UMnuMHAPa OKPYrnsoT A0 Gnvkanero 60nbLIero 3Ha4eHus kak

OCHOBHOrO, Tak 1 BcnomoratenbHoro psgos no NOCT 6540-68.

Mpwnoxenune 1. B gaHHOM cniyvae gnameTp rugpoumnuigpa npuHumaetcs D=130 mm.

KonunuecTeo »xunakoctn, Heobxoammon ansi obecnevyeHns 3agaHHOM CKOPOCTY LUTOKA

tD? 3,14+0,13%
Q 2 -V = —460‘=0),011 = 0,000133 M3
Q = 7,98 n/muH V=° 572 M C Ic

Mo kaTanory HacocoB (NpunoxeHue 5) npuHMmaem Hacoc wecTtepeHHbIn 1121, Ero Ppss =
1,2 Mna n nponssoguTenbHocTb Q =8 n/MuH.

3agaua 10. PaccuntaTb ycunue Ha LUTOKE B rmapounnmHape ¢ o4HOCTOPOHHUM LLUTOKOM NpWU ero
BTArMBaHUKU, ecnv anameTp nopwHsa D=0,05 m, gnameTp wtoka d=0,03 m, naBneHne paboyen
XngKocTtu Ha nopeHb P= 6MIlMa. MexaHuveckuin KM cunosoro umnuHgpa nw=0,95.

Onpegenutb: F Pacuer:

Ycunue Ha WToKe MOPLUHS rMapouMnuHapa onpeaensieTcs no opmyne

__P-m(D?*-d?)
F 4 w,H
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F = 7159 H

3anaua 11. B 6anmone ®BKORB057=30,03°0) HM5HAX0AMTCS KUCIOPOA NPU M3BLITOYHOM AaBIeHUM
P1=5 Mlan temnepatype t1=27 4C. ATmocdepHoe aaBneHune, npusegeHHoe k 0 C, pasHo P0=745
MM pT.CT. [locne nspacxogoBaHus YacTu Kncrnopoga nsbbiTouHoe gasneHune crano P2=2Mla, a
Temnepatypa t2=17 °C. OnpegenuTb Maccy M3pacxogoBaHHOro kucropoga M.

Pacuer:

Mo Tabnuue IVc. 318 onpepensiem razoByo NOCTOSIHHYO BO3ayxa
Re=287 x/(krK)

MNepesoanm Temnepatypy B «K»

T1=27+273=300 K

T2=17+273=290 K

Onpepnensem abconoTHoe AasneHne Bosayxa Pa1=P1+P0=5+745-133: ¢ MMa

Pa2=P2+P0=2+745133: Mla 10 =51
3anuwem ypasHeHne 10 =21

Pa1-vV=M1-R-T1 -M1= 1, Kkr

Pa2-vV=M2-R-T2 -M2= 2, Kr
Torga macca nspacxofoBaHHOMo Bo3fyxa pasHa pasHoctn M1 n M2.

PalVv  Pa2'V
=M1-M2= — T

M -1 - 2 K. V=const

M=-( 1— 2 ) .kr

03 (511-106 2 2,1-106) .

M 287 300 290 10 kr

3apaua 12. Onpegenutb ycunue Ha LUTOKe AnadparMeHHOro nHeBMoUMNMHApPa (PUCYHOK 5).
Ecnu gnametp unnuHgpa D=0,2 m, gnameTp onopHon wanbel d=0,05 M, ycunme Bo3BpaTHOM NpyxmnHbIR1=44 H.

Pac4yeTHoe gaBneHune so3gyxa P==0,4 Mlla.
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PacuerT:

Ycunuve Ha WwToke guadparMeHHoOro nHeBMouunmnHapa ¢ y4etom yeunua R1, BoaBpaTHOM NPY>XMHbI

onpenensieTcsiA-- kak +yntoboro uMnuHapa, no gopmyne

R= B 1,H
AlNnowage anadparmel A, Ha KOTOPYO AENCTBYET CxXaTbl BO34yX, B CEYEHUN NpeacTaBnaeT TpaneLumto, noaTomy

A onpepgensieTcs No cpegHemy anameTpy Tpaneuum.

e
0,2+0,05)
PucyHok 5
cp? 2 2
Dcp= . ,MDcp= — =
0,125 m
3.14-0,1252
A— AA = =2 = 0,012

[BwxeHune wroka OCyLleCTBNAeTCA 3a cHeT ﬂ,e(bOpMaLI,VIVI ﬂ,VIadI)paI'MbI, Ha KOTOpPYIO 3aTpavnBaeTcH onpe,uenéHHoe

ycunue. Tak BennymMHa xoa LITOKa B CTaHgapTax ,El,l/la(bpaFMeHHbIX UMNMHOPOB OTHOCUTENbHO

Mana (0Bbl4HO MeHbLUE 0,22D), 1o " ycunue Ha  anadpparMeHHyro Aecbopmaumio
He3HauuTenbHo1(Q M UMQ,958 +npakTrke44=4604npeHebperator.
R=0,012:0,4-° H

3amaua 13. [pon3BecTn pacyeT NHEBMONPUBOAA, UMEIOLLETO KONMMYECTBO OONHAKOBbIX MOPLUHEBLIX
uunNuHApoB i=3wT, ycunuem B witoke F=2500 H, ¢ anuHoi xoga wrtoka L=0,4 M 1 yactoTon pabo4mx
uuknoB n=850 umknos/yac. [laBnenne Bosgyxa P==0,4 Mlla, ckopocTb Bo3ayxa B Tpybonposoae V=15 m/c.

PacuerT:

OnpepgeneHve BHyTpPEHHEro AnameTpa MOPLLUHEBOrO MHEBMOLUMMMHAPA NPOU3BOANTLCA Mo hopmyne
. 4F 4-2500
7' PB-10° 3,14:0,4-10°

MpuHnumaem D=90 mm no FOCT 6540-74 (npunoxeHue 1)

D =0,089 m

OnpepeneHvie TEOPETMHECKOrO pacxoda CxkaToro Bosayxa

_”'DZ.L.n=M.0,4.850=2,16

Q 4 4 m3/uvac

OnpeneneHve AeNCTBUTENBHOIO pacxoaa CXKaToro BO34yxa
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Qx=1,25-Qri=1,25-2,16-3=8,1 m*vac

OnpegeneHune BHyTpPeHHeEro gnameTtpa Tpybonposoaa (ycrnoBHOro npoxoga Tpybonposoaa)

4-8,1

_ [__4Qn
q \m®3600

v

-

3,14:3600-15

=0,014

M

MpuHmaem d=16mm no FOCT 16516-80 (npunoxeHune 2)

3. IlpunoxeHus

Pan onameTtpoB umnmHapos 1 wrokoe no FOCT 6540-74, mm

MpunoxeHue 1

OcHoBHOW psf

16

20 |25

32

50

60

80| 100 125

140 160 180

2100 250

280

BcnomoraTtenbHbIn

pAg

18

22 |28

36

55

70

90‘ 110‘ 130

150‘ 170‘ 200

2200 240

320

MpunoxeHue 2

YcnoeH ble npoxogbl d, Mmm FOCT 16516-80

1,0 10 100

12 125

1,6 16 160

2,0 20 200

3,0 32 -

4,0 40 -

5,0 50 -

6,0 63 -

8,0 80 -

MpunoxeHuve 3
Pag pabounx gasnexHui, MlMa

Pag P 25 1,0 1,2* - 1,6 2,5 4 5 6,3 8
Pap P10 10 12,5 14 16 25 28 40 50 63

I'Ipmmel-laHme: 3Ha4YeHus1 AaBneHNN, NOMEYEHHbIE * N0 BO3MOXXHOCTU HEe NPUMEHATD.

MpunoxeHuve 4
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3HaueHne KoahbdPuLMeHTa MeCTHbIX NoTepb

Ne nin Bug (Tvn) mecTHOro conpoTmBreHns 3HayeHuve KoaddpuumeHTa
1 MpucoeamHuTENbHbIE WTYLEPHI 0,15
2 30N0THUKOBLIE pacnpeaenuTenm 4,0
3 O6paTHble KnanaHbl 3,0
4 MNpenoxpaHuTenbHble KnanaHbl (Mecta CoeAiMHEHNS) 0,2
5 M'mopo3amok 0,3-0,4
6 ®dunbTp Ha HarHeTawLwem Tpybonposoae 0,5
7 [poccenb perynupyembin 0,4
8 Bxoa macna B nonoctb ruapounnuMHapa 1,0-2,0
9 BbIxog macna 13 nonoctu rmgpoumnuHapa 0,5
10 PasBeTBneHne NoToKka Ha ABa HanpaBneHus 1,0-1,5
11 CoegunHeHus 2-x NOTOKOB B OAWH 2,0-2,5
MpunoxeHune 5
Hacochl
WecTepeHHble Hacockl Tuna 11-2. O6o3HaveHne no MOCT 2.782-68
Xapaktepuctuka rM1- {r1121 | r11- rM122( r11- | r1123 ( r11- rM124 | r11- 125
21A 22A 23A 24A 2AA
Tunopa3mepsl
[Mpon3BoanTENBHOCTD, n\|s 8 12 18 25 35 50 70 100 140
MUH
Paboyee pasnexve, MMa| 1,2 |1,2 2,5 25 |25 |25 2,5 2,5 2,5 2,5
O6wwmn Krag 07 |07 0,6 06 |07 |072 |0,73 0,75 |08 0,8
Macca, kr 2,0 225 [225 [62 [62 |62 8.7 15,0 21,0 25,0
LllectepeHHble Hacockl Tvna HLL
XapakTepucTuka HLW-1040 | HW-16 |HW-320 |HLW-40B | HLW-46[
Tunopaawmepsl
[NMpon3BognTENLHOCTD, n\MuH 16 25 50 60 75
Pabouee pasnenHune, Mlla 10,0 10,0 10,0 10,0 10,0
O6wwmn Krnag 0,8 0,8 0,8 0,8 0,8
Macca, kr - ; ; - ]

NnactuH4yaTblie Hacocbl TMNa M12-2
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OaunHapHoro gencreus

S

>

[lBonHoro nencrems

Ob6o3HaveHue no NOCT 2.782-68

XapakrepucTumka 1221 I'12- 1222 | I'12- 1223 | I'12- 1224 | r12- ri22s5 |(I12-

Tumopasmeps 22A 23A 24A 25A 26A
lNpon3BognTENLHOCTD, 8 | 12 18 25 35 50 70 100 | 150 | 200
Nn\MuH
Paboyee paBneHue, | 65 |65 6,5 6,5 6,5 6,5 6,5 6,5 6,5 6,5
Ml a
O6wwmn Kna 05 (067 [067 [073 [0,79 [0,71 [0,76 |081 |0,85 -
Macca, kr 92 |92 9,2 9,2 9,2 262 262 [262 |138 [138

MopLuHeBblEe HAcoChI
O6o3HaueHne no NOCT 2.782-68
PagnanbHo-nopwHessle. Tuna HIP, HIMM, HIC, HIMA

XapakTepucTika HAP |HMP [HMP [HOP |HAP |HMP |HMAP |HAP |HMP

Tunopaswvepsl 717 705M | 713 | 715 |50M (100 200 300 400
[Mpon3BoanTENbLHOCTD, | 800 100 | 200 | 400 50 100 200 300 400
N\MUH
Paboyee paBnexHune,|10,0 [10,0 |10,0 [200 |20,0 [200 [200 |200 [200
Ml a
O6wwmn Krg 077 |0,77 [0,77 [0,77 [0,77 0,67 ]067 0,72 0,77
Macca, kr 2000 350 [630 800 [350 [630 1500 | 1500 [ 2000
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AKCVIaJ'IbHO-I'IOpLIJHeBbIe

Twna MN-A; MN-P
{1
XapakTepucTika rna rna rna MO Ne§ M1 Ne10 na na
Tunopaameps! Ne0,5 [ Ne1,5| No2,5 Ne20 Ne30
[Mpon3BoanTENBHOCTD, 9 26 47 102 204 360 490
N\MWH
Pabouee pasnenune,| 10,0 |10,0 10,0 10,0 10,0 10,0 10,0
Ml la
Oobwwmn Krna 0,72 0,72 0,77 0,77 0,8 0,8 0,8
Macca, kr 20 45 95 160 240 400 600
Tuna HAP, HAC, HAM, HA]
Pabouee | lNpounssoaute BcnomoratenbHbiv
Twn Hacoca faBneHue, NbHOCTb, Macca, kr Hacoc
MMa n/MuH n/MUH MMa
HAP-16/200 20,0 25 31 3 2,5
HAP-40/200 20,0 55 60 8 2,5
HAP-63/200 20,0 85 80 8 2,5
HAP-125/200 20,0 200 163 12 2,5
HAP-400/200 20,0 400 230 32 2,5
HAP-16/320 20,0 25 30 3 2,6
HAP-40/320 32,0 55 54 8 2,8
HAP-63/320 32,0 85 75 8 2,5
HAP-125/320 32,0 172 111 12 2,6
HAP-400/320 32,0 400 230 32 2,5
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KnanaHHble (3KCLLeHTPUKOBbLIE)

O6o3HauveHune no NOCT 2.782-68

Twna H-400

XapakTepucTika H-400 | H-401 | H-403 | H-450 | H-451 H-453

Tunopasmepbl
MNpon3BoaNTENBHOCTD, N\ 5 18 35 3 5 8
MWH
Paboyee nasnenue, MlMa| 30,0 30,0 30,0 50,0 50,0 50,0
O6wwmn Ko 0,75 0,77 0,80 0,72 0,77 0,77
Macca, kr 13,5 42,6 45,6 20 54 55,7

Tuna HP
Pabouyee MNpounssogutens |  OOGbEMHbIN O6wwmn KrNpa | Macca, kr
Twn Hacoca| aaBneHue, HOCTb, N/MUH KMna
Ml la

HP-1,6 50,0 1,8 0,75 0,72 20,0
HP-2,5 50,0 3,2 0,78 0,75 23,6
HP-4 50,0 5,0 0,80 0,75 43,0
HP-6 50,0 8,0 0,80 0,75 51,0
HP-10 50,0 12,5 0,85 0,75 79,0
HP-16 50,0 20,0 0,85 0,75 92,0
HP-25 50,0 32,0 0,86 0,77 130,0
HP-40 50,0 50,0 0,86 0,77 212,0
HP-50 50,0 76,0 0,86 0,77 300,0

YcrnoBHble 0603Ha4YeHNs1 3NIEMEHTOB MMAPONpPMBOAa

MpunoxeHwne 6
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Bak oTkpbiTein TOCT 2.780-68

-

bak 3akpbITbin Ps<P0Q

PunbTp AN XNOKOCTM UK BO3ayxa

3

KnanaH pegyKUMOHHbIN rTMapaBinyeckui

1
X
Ty

~4
-

[enntenb noToka rugpaBnmMyecknin Ha ABa NoToka

KnanaH npegoxpaHnTenbHbIN ABOMHOMO 4ENCTBUS

{ s roCT 2.781-68
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E ,E/ E [poccenb perynupyembin

MfmopounnuHap NiyHXepHbIN

tE——

'mapomoTop HepeBEPCUBHBLIN

MOMEHTHbLIN rMapoLMNNHAP

LnnuHap ABYXCTOPOHHEro AEUCTBUS — MOPLUHEBOW

i I

MpunoxeHune 7 OcHoBHble egnHuLbl CU

Tabnuua 1.1
BennunHa HanmeHoBaHue Ob6o3Ha4yeHne
AnuHa MeTp M
Macca Kuriorpamm Kr
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Bpems ceKkyHaa c
Cuna anekTpu4eckoro amnep
TOKa
TepmoguHammnyeckas KenbBWH K
TemMneparypa
KonnyecTBo BelllecTBa MOIb MOJ1b
Cuna cseta kaHgena KO
MpounssogHble eanHuubl CA
Tabnuua 1.2
Bennunna HanmeHoBaHve OBosHaveHve
YacroTa repy, My
Cwuna, Bec HBIOTOH H
[OaBneHue nackanb Ma
OHeprus, paboTa, KOMYecTBO OXOYnb I
TEennoThl
MoLHocTb BaTT Bt
MomeHT cunel HbloTOH-MeTp Hwm
YpenbHasi TeNnoemKocTb (yaenbHas [>xoynb Ha KUnorpaMMKenbBrUH Dox/(krK)
3HTpONUSA)
YaenbHbI TEPMOANHAMUYECKUIA [>xoynb Ha kunorpamm
noTeHuman (3HTanbnus) Ihx\Kr

Cnucok UCnoJIb30BAHHOM JINTEPATYPbI
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ceTen.

FOCT 2.781-68 O603Ha4eHMsa yCcnoBHble rpaduydeckue. AnnapaTtypa
pacnpeaenuTenbHas v perynupytowas, ruapaBnuyeckas n nHeBmaTuyeckas.
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FOCT 17398-72 Hacocbl. TepMuHbI 1 onpeaeneHus.

FOCT 17411-81 N'mpgponpusodbl 06bemHble. ObLeTeXHNYECKME TpeboBaHUSA
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