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BBenenue

Ponb tpyOGompoBogHoro tpancnopta B TOK Poccun upe3BbIYailHO BBICOKA.
TpyOornpoBOIHBIN TPAHCHOPT SBISETCS OJHUM W3 HaUMEHEE 3aTpaTHBIX CIIOCOOOB
JIOCTaBKM HE(PTU OT MECT M00buM Ha HedTenepepadaThIBAIOIIME 3aBOJbI U HAa JKC-
nopt. MaructpaibHbie TPyOOIIPOBOIbI, 0O0ECIIeYnBasi SHEPTeTUUECKYIO0 0€30MMaCHOCTh
CTpaHbl, B TO >X€ BpeMs MO3BOJSIOT YAaCTUYHO Pa3TPy3UTh >KEIE3HOAOPOKHBIN
TPAHCIIOPT.

Enunas cucrema maructpanbHbix HePTenpoBogoB OAO «AK «TpancHepTh»
ABIIAETCS KpyHHEHIIel B MUpe, HEMPEPBIBHO PaCHIUPSETCs U YCIOXKHAeTcd. B mensax
o0ecrieyeHus1 CTpaTEruyecKux M dKOoHOMUUYecKux uHTepecoB B Poccun OAO «AK
«TpancHedTh» pa3BUBaET CYIIECTBYIOULYI0 MHPPACTPYKTYpYy TpaHCHOpTa HEPTH, a
TaK)Ke pacIIMpsET CTPOUTENHCTBO 0OBEKTOB TPYOOITPOBOHOTO TPAHCTIOPTA.

OCHOBHBIMH MOTPEOUTEIIMU DJIEKTPOIHEPTUN B MATUCTPAIIBHOM TpPAHCIIOPTE
He(dtu B komnanuu OAO «AK «TpaHcHedTh» SIBIASIOTCS MarucTpaibHble HACOCHI, Ha
MPUBOJI KOTOPBIX pacxoayercsa 6oinee 95 % snektposnepruu. KonnuectBeHHast 10J1s
HacocoB Mapku HM 10000-210 coctaBnset 45 %, nonst HacocoB mapku HM 3600-
230 u HM 2500-230 cocrasnsier 14 %, nacocst mapok HM 7000-210 u HM 1250-260
cocTaBistoT 16 %. Hacochl ocTanbHbIX Mapok — 25 % OT ycTaHOBJIEHHOTO (hOH/IA.

IIpu cHmwxenun KII/J[ marucTpanbHBIX HACOCOB B IPOLECCE JKCILTyaTallUH
yBEJIMUMBAETCs OTpedsieHne 3eKkTpodHepruu. [loatomy 3anaya onpenenenus ¢ak-
TUYECKOTO TEXHUYECKOT'O COCTOSIHUS HACOCOB MPH AKCILTyaTallMK SIBJISETCA aKTyallb-
HOM. CBOEBpEMEHHOE MPOBEJECHUE MIAHOBO-NPEIYIPEIUTEIbHBIX PEMOHTOB MO3BO-

JIUT CHU3UTDH YHCHBHBIﬁ pacxon JICKTPOIHCPIUU Ha IICPCKAUKY He(l)TI/I.



IIpakTuueckas padora Ne 1.
Texnnyeckasi JTUATHOCTHKA ra30TYPOMHHBIX YCTAHOBOK

JluarHocTMka — CIOCOOHOCTH pacmo3HaBaTh (OT TPEYECKOro  CJoBa
diagnostikos). 3ajmauamMu TEXHUYECKOW NUATHOCTUKU SIBISETCS pa3padOTKa METOJIOB
Y TIpUOOPOB IIJIsl OTNpeeICHUs TEXHUUECKOTO COCTOSHUS O0OBEKTOB JUArHOCTHUPOBA-
HUA (arperaToB) Mo MapaMeTpaM, XapaKTepU3yrIuM MPOTeKaHHUE MPOILIECCOB B ATOM
arperare.

B 3aBrCUMOCTH OT 3a7ja4u pa3auyaroT CJICIYIOIINUE BUAbI TUATHOCTUKHU:

—(YHKIIMOHAIBHYIO, CBI3aHHYIO C ONPEICICHUEM U3MEHEHUSI OCHOBHBIX DHEP-
reTUYECKUX TToKa3aresnen arperara (Hanpumep ero MmoutHocta u KI1J1);

—CTPYKTYPHYIO, OIICHUBAIOIIYIO XapaKTep U CTENEeHb MOBPEKIACHUS JeTalIeH
MEXaHHU3Ma;

—BU3YAJIBHYIO, OIICHUBAIOIIYIO MMPUYUHBI pa3pylIeHUs AeTaleil Mpu UX OCMOT-
pe, W TMPOTHO3HYIO, MPEICKA3BIBAIOIIYI0 XapaKTep MPOTEKaHWs W3HOca JeTajed u
BpEMs BBIXOJa UX U3 CTPOSI.

B HacTosiiee BpeMs B yCJIOBHUSAX IKCIUTyaTalMK Ta30MePEKaunBaIOIINX arpera-
ToB (I'TTA) MpUMEHSIOT CIIEAYIOIINE BUIBI JUATHOCTUKH

—TapaMeTPUIECKYIO;

—BUOPALIMOHHYIO;

—TI0 aHAJIN3y OTpabOTaHHOIrO MacJia (TpUuOOANAarHOCTHKA);

—ONTUYECKUE M aKyCTUUECKUE METO/IBI.

[IIym paborarorero arperata npeacTaBiIsieT co00M XOPOIWi UCTOYHUK JHar-
HOCTHUYECKOU MH(OpMAIINK, XapaKTePU3YIOIIUNA CIOKHBIA CIEKTP IITYMOB a3pOIrHa-
MHYECKOTO M MEXaHWYECKOTO MPOUCXOXKICHUS, U3MCHSIONIUNCSA B 3aBUCHMOCTH OT
W3MCHCHHS COCTOSIHMS JABUTaTels1. Kak M3BECTHO, OCHOBHBIMHM MCTOYHHKAMU IITyMa B
paboTarolieM JBUTaTeNIe SBISIOTCS KOMIIPECCOpP, MPOIECC TOPEHUs TOIUIMBA B KaMme-
pe cropanusi, ra3oBas TypOHMHA, BpalllarolIdecs AeTaJIM BCIIOMOTATEIbHBIX MEXaHU3-
MOB Ta30TypOuHHBIX ycTaHOBOK (I'TY), oOcnyxuBaromux arperar. Eciu B 3Tux yc-
JIOBUSX OMPEACIISITh COCTABISIONIME CIIEKTpa IIIyMa OT arperara u OTCJICKHBATh €0
W3MCHCHHS BO BPEMEHH, TO quarHoctupoanue ['TY 1o crekTpy mryma MOXKeT OBbITh
BechbMa A(DPEKTUBHBIM B YCIOBUSAX IKCILTYaTAIMH JJISI OLICHKW COCTOSIHUSA arperara.

B ycnoBusix skcmiiyaTallud TPOBOJIUTCS JUATHOCTHKA TEMIIEPATypHOTO CO-
CTOSIHUS JIeTallel arperara, IpeskJie BCEro JJOMaTOK TypOUHBI, BU3yalIbHO-ONTHYECKASI
JTUArHOCTUKA, TO3BOJISIIONIAs BBISIBIIATH Pa3pbIBBI MaTepuaia, TPEIIHHBI, HETUIOTHO-
cTH, nedopMaIuu, HapyIIeHUs MOKPBITHA W WU30JSAIUU KaMephbl CrOpaHUs, Ta30BOU
TYpOUHBI U JIp.

OnHUM M3 OCHOBHBIX HAIIPaBJICHUN TEXHUYCCKON TUArHOCTHUKH SIBIIICTCS Ta-
paMeTpuyeckas quarHoctuka. OCHOBOW MeTo/a MapaMeTpU4eCKOW JTUArHOCTUKU —
SIBJISIETCSL OTIPE/ICJICHHE W3MEHEHHMs MapaMeTpPOB TEXHUUYECKOTO COCTOSHHS arperara
WIM €ro OTIEIBHBIX 3JIEMEHTOB IO HM3MEHCHHIO TEXHOJIOIMYECKHX M TOILUIMBHO-
SHEpPreTUYeCKUX nokaszarenen — momnoctu, KIT u ap.



B kauecTBe KOJMYECTBEHHBIX OLOCHOK CMCIICHHA XapPaKTCPUCTUK I'TY nmpume-
HAOTCA KOC—)(I)(I)I/II_II/ICHTBI TCXHHUYCCKOI'o COCTOAHMA 110 MOIIHOCTHU U TOINIMBHOMY TI'd-

3y.

3agaua 1
Onpenesnenue k03GGUIUEHTOB TEXHUIECKOro cocTossnusa I'TY

Koadurment rexaudeckoro coctosHus ['TY 1mo MOITHOCTHA BBIYHCIISCTCS 110
bopmyie:

kNe = Ne(np)t(meOO)/NeO s (0<kNeSI) s (1 . 1)

rae N,y — HOMUHAJIbHAs MOIIHOCTL arperara, KBT; Neup)imeoo) — IPUBENEHHAs MOLI-
HOCTb arperara, kB, onpezensiercs no gpopmyie:

Ne(np)t(me;()O) = Ne(np) + ANe(np) s (12)

1€ Ne(np) — IpUBeNeHHasd MOIHOCTh Ha Bay I'TY (x 15°C u 0,1013 MIla) Beryucis-
eTcs 1o popmyie:

0,1013 288,15
Ne(np) = Ne P T 5 (1.3)

a 8x

r11€ AN, () — IONpaBKa I IPUBEIEHU MOIIHOCTH K HOMUHAJILHOW TEMIIEpaType Ha
Bxojae TB/I, onpenensiercs o popmyie:

ANe(np) = Kt] (tmst)O - tme;()(np)) ) (14)

rae K,; — nmonpaBouHbli koddpdunuent, kBt/°C (mpunoxenne 1); 1,00 — HOMUHAb-
HOE 3HaYCHHE TEMIIEPATyphl Ha BXOJE B TypOMHY BBICOKOTO NaBIEHUS, °C; tueomp) —
npuBeAeHHas Temneparypa ra3os Ha Bxozae B TB/I, °C, onpenensiercs no ¢popmyiie:

ooty = (tmeo + 273.15) - 288,15/ T — 273,15 (1.5)

®opmyna (1.4) npumensiercs A arperaroB tuna ['T-700-5, I'TK-5, I'T-750-6,
I'TK-10, nng octanbHbiX TUIIOB ['TY mpuBeneHHass MOIHOCTh arperata onpeaeiseT-
cs 1o hopmyiie:

Nempyi(mso0) = Nep)Nemp) (1.6),
rae Ne(np) =1-42" (] - Tme&(np))Tme&(np) .
Tmet)(np) = Tmet)(np)/Tmet)O .

KoahpurmeHT TeXHHYECKOro COCTOSIHHS IO TOIUIMBHOMY T'a3y BBIYHCIISICTCS
o ¢hopmyie:



kme = Y4me(mp)qdme0 (17)

/1€ ¢,.0 — HOMHHAIBHOE 3HAYCHHUE pacxojia TOIUIMBHOIO Ta3a (MpU HOMHUHAIBHOM
MOILHOCTHN); Gpo(np) — AKTUUECKUI IPUBEEHHBIH pacXoj TOIIMBHOIO Ia3a, oIlpese-
asieTcst o popmysie:

0,1013 /288,15 O, 1.8
P Tex QHpO ( ) )

a

qm:(np) = qm:

rae O,,0 — HOMMHAJIBbHAs HA3IIAs TEIUIOTa CTOPAHUS TOIUIMBHOIO Ia3a (IPUHUMAETCA
< 3
paBHoi 8000 xkan/m”); O,, — pakTuueckas HU3IIAS TEIUIOTA CrOPAaHHs TOILIMBHOIO
3
rasa, KKaji/M .

IIpumep pacuyera

YcnoBue 3agaun:
Onpenenuts K03POUIMEHTH TEXHUYECKOTO COCTOSHUS MO MOITHOCTH U TOII-
JUBHOMY Ta3y ra30TypOUHHOM YCTaHOBKHU.

Hcxoaublie naHHbIE:

—tun ['TY — craunonapnas ycranoBka ['TK-10-4;
HomunanbHbie mapameTpsl:

—3¢dexTuBHas momHocTh — 10000 kBT;

—pacxo TOIUTMBHOrO rasa — 3600 M°/4ac;

—Temrieparypa razos nepeg TBJ[ — 780°C;

—HM3IIAst TEIUIOTA CrOPAHHS TOIUTHBHOTO rasa — 8000 Kkan/M’;
dakTuyecKkue napameTpsbl:

-3¢ dextuBHas MoutHOCTh — 7719,4 kBT;

—pacxo TOIUTMBHOTO rasa — 3773 M’/4ac;

—TeMmrieparypa razos nepeg TBJ[ — 770°C;

—Temneparypa armocheproro Boznyxa — 19,0°C;
—atMocdepnoe nasnenue — 0,1 Mlla;

—HM3IIAs TETUIOTA CTOPAHHS IPUPOJHOTO raza — 8004 KKkam/M’.

Pemenne:
1. ITpuBeneHHAst MOIITHOCTb:

0,1013 [288,15

= 7719 ,4 21013 288,15 oge 1 kBm
P, T, 0,1 \292,15

2. IlpuBeneHHas temnepaTypa ra3on Ha Bxojae B TB/I:

N, =N,

e(np)

Emeoinp) = (twgo + 273,15) - 288,15/T,, — 273,15 =
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= (770 + 273,15) - 288,15/(19 + 273,15) — 273,15 = 755,7 °C.

3. IlonpaBka 1J1si IPUBEIEHUS MOIIHOCTA K HOMUHAJIBHOM TEMIIEpATYypeE Mepen
TB/;

AN i) = Kot (tneoo — twsoinpy) = 36 (780 — 755,7) = 874,8 kBm.
4. IlpuBeeHHas MOIIHOCTD arperara:
Newppiimeot) = Negmpy + ANegp) = 7766,1 + 874,8 = 8640,9 xBm.
5. KOC—)(i)(i)I/ILII/ICHT TEXHUYCCKOT'O COCTOAHUSA 11O MOIITHOCTHU .
ke = Neupjimeon) / No© = 8640,9 / 10000 = 0,86.

6. IIpuBeneHHBIN pacxo/ TOIUIMBHOIO rasa:

g g 0,013 28815 O, :37730,1013 28815 8004:37977 WP
me(np) me P T, QHpO 0,1 19+27315 8000 ’

7. KOC—)(i)(i)I/ILII/ICHT TCXHUYCCKOI'O COCTOJAHUA 110 TOIUIMBHOMY I'a3y:

ke = oty / Gmeo = 3797,7 / 3600 = 1,05.

3amava 2
Omnpenenenne ocHOBHbIX napameTpoB I'TY nmo momuocTu,
norped/sieMoil HEHTPOOE:KHBIM HATHETaTeJIeM

O¢pdextunyro mouHOCTh ['TY MOXHO OmNpenenuTh MO MOIIHOCTH, MOTPEO-
JsIeMOW HarHeraTeseM, 1o opmyie:

Ni=[k/(k=1)] zepy R (T2~T1,) G, =4 [k/(k=1) ] Zep (Tor=T 1) s (1.9)

rae k(k — 1) — moxasaTesb IICEBIOM303HTPOIIBL; Z, — CPEAHEE 3HAUECHHE K02 (D (DUIMEH-
Ta CKUMAEMOCTH MpUpPOAHOro rasa; 17, T, — TemnepaTypa ra3a Ha BXOJI€ U BBIXOJE
rpynnsl (Haruerarensi), K; G, — maccoBas npousBoautenbHocts LIBH, kr/c; ¢,—
KOMMepUecKasi TPOM3BOAUTENbHOCTs L[BH, MIH.M’/CYT.; R — Ta3oBas IOCTOSH-
Has, kJ[x/(xr - K).

Temneparypa rasa Ha BXOJi€ ¥ BbIXOJI€ TPYIIbI (HATHETATEs1) BHIYUCIISIETCS 1O
dbopmye

T]H:f]H+273,15,' T2H=t2H+273115) (110)

rae ¢, t»,— TeMnepaTrypa raza Ha Bxonae u Boixojae LIBH, °C.

7



[Tokazarenb MCEBAOU30IHTPOIIBI BHIYUCISAETCS IO hopMyJie
k/(k—1)=4,16+ 0,0041 - (t, — 10) +3,93 - (4,—0,55) + 5,0 - (m,,—0,3), (1.11)

rie f,, — cpeanee 3HayeHue remmneparypsl, °C; 4, — OTHOCHTENbHAS IIOTHOCTh I'a3a
1o BO3AYXY; M, — TEMIEPATYPHbI MOKa3aTeab MOJUTPOIBI, onpenensercs no ¢op-
MyJe

My = 1g (Ton/ Ti) / Ig (Psn/ Py ), (1.12)

rae Py, P,, —abcooTHOE aBlieHHEe Ta3a Ha Bxoje U Bbixoje rpymnmsl [[BH, MITa.
CpenHee 3HaueHUE TEMIIEPATYPhI ONpeaeseTcs o Gopmye

l‘cp:(l‘H] +fH2)/2. (113)
OTHOCHUTEILHAS IIJIOTHOCTH T'a3a Mo BO3AYXY OIIPCACIIACTCA 110 (bOpMYJIC
Ay =py/ 1,2044 (1.14)

TJIe pp — ITOTHOCTB IpUpoIHOro raza mpu 20 °C u 0,1013 MITa, kr/m’.
Cpennee 3HaueHHe Kod(PULIMEHTa CKUMAEMOCTH OlpeeseTcs o Gopmyiie

Zcpz(ZHI +ZH2)/2) (115)

THC Zj, Z2y — KOIDOUITUEHTHI C)KMMAEMOCTH MPUPOIHOTO Ta3a Ha BXOJE W BBIXOJIEC
IIBH, Bbrymcistorcs mo ¢popmysiam:

21=1—[(10,2-P;,~6)(0,345-107-4,~0,446-10°)+0,015] x[1,3-0,0144-(T;,—283,2)]
2o=1—[(10,2-P5,~6)-(0,345- 107 4,~0,446:107°)+0,015] x[1,3—0,0144-(T»,~283,2)]. (1.16)

O¢ddexrupnas momuocTs I'TY Bbruncnsercs no Gpopmyne
Ne =N; + Nyex, (1.17)

1€ N,ex — MEXaHUYECKHUE TIOTEPH B MOMAMIMITHUKAX HarHeTaTens, KBt, win no dop-
MyJie

N. = N;/ 1, (1.18)
rae 7, — mexannueckuit KITJI HBH (mpu oTcyTcTBHM 3HauYeHH MPUHUMAETCS paB-

HbIM 0,985).
Oddextusnsiit KIIJ[ onpenensercs no hopmyse

He = N./ (Gp. - an) , (119)



rae N, — 3¢ dexTuBHas MOLUTHOCTHh HAa My(dTe npuBoaa, KBT; G,,. — pacxoJ TOIUIMBHO-
ro rasa, Kr/c; Q,, — MaccoBas TEIUIOTa CTOPaHUs IPUPOJHOTO TOIUIMBA, KJiK/KT.

IIpumep pacuyera

3anaHo:

—tun ['TIA — T'TTIA-10-01 ¢ IIBH 370-18-1;

—nasienue ra3a Ha sxojae LIbH — 5,82 MIla;

—naBieHue rasa Ha Beixoje IIbH — 7,33 MllIa;

—TeMreparypa rasa Ha Bxozae LIbH — 24,1 °C;

—TeMIiieparypa rasa Ha Boeixone LIBH — 44,2 °C;

—IMIOTHOCTB ra3a — 0,683 kr/m3;

—KOMMEpPUECKUH pacxo]i TpaHcrnoptupyemoro raza — 30,9 mian. m3/cyT;
—pacxoj ToruBHOTO raza — 3800 mM3/4;

—HU31Ias TEIUIOTa CropaHus TOITMBHOIO raza — 8120 kkan/m3;
—Temneparypa armocheproro Boznyxa — 19,0 °C.

Omnpenenenne pabounx napameTpoB:
1. Temneparypa raza Ha Bxoae u Boixone LIbH:

T, =t +273,15=24,1+27315=29725K,
T5, =ty + 273,15 =442+ 273,15 =317,35 K.

2. TemnepaTypHbIii TOKa3aTeNb MOTUTPOIIBL:
My, =1g (T2,/ T1,) /' lg (Po,/ Pp,) =1g (317,35/297,25) /1lg (7,33 /5,82) = 0,284.
3. CpenHee 3HAUEHUE TEMIIEPATYPHI:
tep = (ty T t,2)/2=024,1+44,2)/2 =34,15 °C.
4. OTHOCHUTENBHAS TIOTHOCTH rasa Mo BO3AYXY:
As =po/ 1,2044 = 0,683 / 1,2044 = 0,5671.
5. KoaduimeHTs! cxxumMaeMOCTH MPUPOIHOTO raza Ha Bxojie U Bbixoze [IbH:

2n=1—[(10,2-P1,~6)(0,345- 107 4,~0,446-10°)+0,015] x[1,3-0,0144-(T;,—283,2)]=0,910;
22,=1—[(10,2-P3,~6)-(0,345- 107 4,~0,446-10°)+0,015] x[1,3-0,0144-(T5,~283,2)]=0,906.

6. Cpengnee 3HaueHUE KOA(DPUIIUCHTA CKUMAEMOCTH
Zep = (Zu1 T 202) /2 = (0,910 + 0,906) / 2 = 0,908.

7. Iloka3zaresnb ICEBIOU30IHTPOIIBL:



k/(k—1) =416+ 0,0041 - (t,,— 10) + 3,93 - (A, — 0,55) + 5,0 - (mp— 0,3) =
= 4,16+ 0,0041 - (34,15 10) + 3,93 - (0,5671 — 0,55) + 5,0 - (0,284 — 0,3) = 4,244.

8. Buyrpennssa momHocts [IbH:

]V,'=k/ﬂ€—[)'Zcp'R'(TgH—T]H)'GH:4'k/ﬂ€—1)'Zcp'(TgH—T]H)'qH=
=4 -4,244 - 0,908 - (317,35 —297,25) - 30,9 = 9573,6 kBm.

9. D¢ dexTrBHAsS MOIIHOCTH HA My(pTe NPUBOJIA:
N.=N;/n, =9573,6/0,985 = 9719,4 kBm.
10. Huzmias Teriora cropaHvsi TOTUIMBHOTO rasa:
O =419 0, = 4,19 8120 = 34002,8 xlloc/m”.
11. O dexruBnbiii KI1J] ra3oTypOMHHON yCTaHOBKH:
Ne =No/ (G * Oup) = 9719,4/[(3800/3600) - 34002,8] = 0,27 unu 27,0%.

BapI/IaHTBI IJIA CaMOCTOATCIIBHOI'O pCHICHUS IMTPUBCACHBI B IIPUJIOKCHUHU 3.
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IIpakTuueckas padora Ne 2.
Pacuer nokasarteseil TEXHH4eCKOr0 COCTOSTHHUSI Hacoca

2.1. OcHOBHBIC TEPMHUHBI U ONPEACJICHUS

Hacoc, HeTsiHOI MarucTpajJbHbIi — IEHTPOOEKHBIN HAacOC, MpeAHa3HAYECH-
HBIM JJI TI0JJayM B CHCTEMaX MarucTpajibHbIX TPyOONmpoBOJOoB HepTH U HedTenpo-
OYKTOB ¢ Temrepatypoi ot -5 go +80 °C, kuHeMaTudyecKod BA3KOCThIO HE Ooliee
3-10™ M*/c, ¢ comepiKaHHEeM MeXaHHIeCKHX mpuMmeceii He Goee 0,05 % (0 06beMy)
1 pazMmepoM yactul 10 0,2 Mm.

DJIeKTPUYeCKHii BHraTesib — 3JIEKTpUYECKas MalllMHa, Mpeodpasyroias
ANEKTPUUYECKYIO SHEPIUI0 B MEXAHUYECKYIO. DJIEKTPUUECKUE JIBUTATENH NOApA3ZE-
JSAIOT Ha JBUIaTelId MOCTOSHHOIO TOKAa, OCHOBHOE IMPEUMYLIECTBO KOTOPBIX 3aKIIIO-
YaeTCs B BO3MOYKHOCTU CPABHUTEIBHO MPOCTOrO OCYIIECTBIEHUS IJIABHOW PETYIIU-
POBKHU YTJIOBOM CKOPOCTH, M JIBUTaTeId NEPEMEHHOr0 TOKa (CUHXPOHHbIE U acUH-
XPOHHBIE JIEKTPOIBUTATENN).

/IMarHOCTHUKA — YCTAaHOBJICHHE M HW3y4YEHHE NPHU3HAKOB, XapaKTEPU3YIOLIUX
COCTOSIHUE OOBEKTOB, CUCTEM, YCTPOUCTB, M3MIETUH, I MPEICKa3aHUs BO3MOXKHBIX
OTKJIOHEHUH U MPEeAOTBPAILEHUSI HAPYILIEHU HOPMAIBHOTO PEKUMa UX pabOThI, Jes-
TEJIbHOCTH.

KosgdunueHT mose3noro geiicTBUsi — OTHOIIEHUE MOJE€3HOW MOIIHOCTH Ha-
coca K NoTpebIiieMO, BEIPAXKEHHOE B IPOLIEHTAX WM JOJISIX €AUHUII.

MomHoCTh Hacoca, MOJIe3HAsl — MOIIHOCTb, MEpenaBacMasi KUAKOCTU IS
CO3J1aHHs HAmopa.

MomHocTh Hacoca, nmorpedJsiemasi — norpediasieMas HACOCOM MOIIHOCTD,
KOTOpasi NepeaaeTcs NPUBOIHBIM JIBUTATEIIEM.

Peiinoabaca umesio — KpuTepuil mogo0ust A1 TEUEHUs BS3KUX KHUAKOCTEH U
ra3oB, XapaKTEpPU3YIOIINI OTHOUIEHNE CUJI MHEPLIMM K CHJIaM BSI3KOCTH. PeitHonbaca
yucio Re xapakTepusyeT pekUM TEUEHMS: BCErJa CYHIECTBYET TaKOE€ KPUTHUYECKOE
YUCIO0 Ry, UTO NPU Re<R,,, OCYILLECTBIACTCS JAMUHAPHOE TEUCHUE, a IpU Re>R,,, —
TypOyJIEHTHOE TeUYCHHUE.

PaGoTrocnocoOHOCTh, PadoTOCIOCOOHOE COCTOSIHME — COCTOSIHHE OOBEKTa
TEXHUYECKOr0, PU KOTOPOM 3HAYEHHMS BCEX MApaMETPOB, XAPAKTEPU3YIOIMIUX CIIO-
COOHOCTh BBIMOJHATH 3a7aHHble (DYHKIIMH, COOTBETCTBYIOT TPEOOBAaHUSM HOPMATHB-
HO-TEXHUYECKOU U (UJTM) KOHCTPYKTOPCKOM (IPOEKTHOM) TOKYMEHTaIUH.

N3 paboToCcnocoOHOT0 COCTOSIHUS OOBEKT MOKET MEepedTH B HEPAOOTOCTIOCOO-
HOE COCTOSIHUE BCIIEICTBHE aBapUU, NHIIMJICHTA.

HMedopmauus — uzmMenenre (HopMbl MM pa3MEPOB Tella O] BO3AECUCTBUEM
BHEIIHUX CWJI, IPU Harpe€BaHUM WUJIM OXJIAKACHUH, U3MEHEHUH BIIAXKHOCTU U JAPYTUX
BO3JICMCTBUSAX, BBI3BIBAIOIINX U3MEHEHHE OTHOCUTEIBHOTO MIOJIOKEHHUS YaCTHUL] TENA.

N3Hoc — nu3meHenue pazMepoB, (HOpMBbI, MAacCChl WIM COCTOSIHUS TOBEPXHOCTH
u3zienus BeyencTBre AedopMalu OT MOCTOSIHHO ACHCTBYIOMIMX HArpy30kK, JIM0O u3-
3a pa3pylIeHUs NOBEPXHOCTHOIO CJIOS MPU TPEHUHU.

11



PeMOHT — KOMILJIEKC Omepaiuii 1Mo BOCCTAHOBJICHUIO UCIPABHOCTU WJIM pado-
TOCIIOCOOHOCTH M3/IEJIUH U BOCCTAHOBJICHUIO PECYPCOB M3JEIUN WM WX COCTaBHBIX
yacTeH.

PeMOHT, m1aHOBBIN — PEMOHT, TTOCTAaHOBKA (BBIBOJI), KOTOPHIA OCYIIECTBIIS-
€TCSl B COOTBETCTBUU C TPEOOBAHUS HOPMATUBHO-TEXHUYECKON JOKYMEHTAIIHH.

PeMOHT O TEXHMYECKOMY COCTOSIHMIO — TUIAHOBBIM PEMOHT, MPU KOTOPOM
KOHTPOJIb TEXHUUYECKOTO COCTOSHUSI OCYIIECTBIISETCA C MEPUOAUYHOCTBIO U 00Be-
MOM, YCTaHOBJICHHBIM B HOPMAaTHBHO-TEXHHYECKON TOKYMEHTAIlUU, a 00BEM M MO-
MEHT Hayajia peMOHTa ONPEAEIAETCS TEXHUYECKUM COCTOSHUEM U3/IEIIHSL.

2.2. XapaKTepuCTHKH MATUCTPAJIbHBIX HACOCOB
U IPUBOJHBIX JIEKTPOABUTaTE e

[enTpoOexHble MarucTpajdbHbIe HACOCHI MPEIHA3HAUYECHBI JJIs MOJa4l B CHUC-
TeMax MarucTpajibHbIX TPYOOIPOBOJAOB HEPTH U HEPTEIPOIYKTOB.

Hacocsl Tuna HM (puc. 1) — neHTpo6exHble TOPU30HTAIBHBIE OJHOCTYIIEHYA-
Thle ¢ pabOYUM KOJECOM JIBYXCTOPOHHETO BXOJa C JIBYX3aBUTKOBBIM CIHPAJIbHBIM
0TBOJIOM. BXO1HOI M BBIXOAHOW MaTpyOKH pacIoyiokKeHbl B HUKHEN YacTh Kopryca
Y HAIPaBJICHBI B POTUBOTMOJIOKHbBIE CTOPOHBI, YTO 0OecrieunBaeT yIOOHbBIN JOCTYI B
poTop 0€3 OTCOeTMHEHHSI TAaTPYOKOB OT TEXHOJOTUYECKUX TPYOOPOBOAOB.

Pucynok 1 — Hacoc Tuma HM

PoTopel Hacoca W 3JEKTPOABHUraTessl COEOUHSIOTCS C MOMOIIbIO 3yOuaToii
My¢Thl. HanpaBiienue BpaleHusi puBoa — MO YaCOBOM CTpEJIKe, €CIM CMOTPETh CO
CTOpPOHBI NpUBOJIa. KOHCTPYKIIMS CHMpaIbHBIX HACOCOB paccuMTaHa Ha padoTy Tpex
MIOCJIEA0BATENBHO COEIMHEHHBIX HACOCOB.

JIsis TOBBIIEHUSI SKOHOMUYHOCTH paboThl B MEPHOJA OCBOSHHUS B Hacocax
HM 2500-230, HM 3600-230, HM 7000-210 u HM 10000-210 npegycmarpuBaeTcs
IIPUMEHEHUE CMEHHBIX poTOpoB Ha nozaavy 0,7 u 0,5 or HomuHaneHOU. Hacoc HM 1250-
260 KOMIUIEKTYETCS OJHMM CMEHHBIM pOTOpoM Ha mnoaady 0,7 or HOMHMHanbHOW. /[
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paciupenns obaacti npuMeHeHns Hacoca HM 10000-210 o momaun 12500 M/4 B HeM
MPEyCMOTPEHO MTPUMEHEHHE poTopa Ha Tojaqy 1,25 OT HOMUHAIBHOM.

['paduueckne xapakTepUCTUKU MATrUCTPaIbHBIX HACOCOB MPHUBEIEHBI B IPH-
JokeHuu A. XapaKTEepUCTUKH HACOCOB alMPOKCUMHUPYIOTCS CICAYIOIIMMU aHATUTH-
YECKUMU 3aBUCUMOCTSIMU:

H,=ay+aQ+ CleZ + 613Q3;
N,=by+ b0+ szZ + b3Q3;
e =co+ciQ+c0° +c;07;

2.1)
(2.2)

(2.3)

TJe ag, aj a as by, by, by, bs, ¢y, c;, ¢ c3— 3HaUeHH K03 duIeHToB; O — nojaaya
Hacoca, M/c.

B tabnuie 2.1 npuBeaeHbl OCHOBHBIE XapaKTEPUCTUKU MarucCTpajbHBIX HAco-
coB Mapku HM ¢ npuBogubeimu anekrpoasuratensmu tuna CT/I.

Ta6J11/1ua 2.1 - XapaKTepI/ICTI/IKI/I MarucCTpaJbHbIX HACOCHBIX aI'pCraTOB

Mapka [Tonaya, | Hanop, | KII/I Hacoca, Tun KIIA Hacrora
3 o AIIEKTPO- AJIEKTPO- | BpAICHHS,
Hacoca M /4 M % (HE MeHee) |
ABUTATCIIA ABHUTATCIIA MHWH

HM 1250-260 1250 260 81 CTHA-1250 96,8 3000
HM 2500-230 2500 230 86 CTA-2000 96,9 3000
HM 3600-230 3600 230 87 CTA-2500 97,2 3000
HM 5000-210 5000 210 87 CTHA-3200 97,3 3000
HM 7000-210 7000 210 89 CTHA-5000 97,6 3000
HM 10000-210 10000 210 89 CTH-6300 97,6

B tabnune 2.2 npuBeseHbl XapaKTEPUCTUKU
CMEHHBIMH poTopamu U ipuBoaom tuna CT/I.

MarucTpaibHbix HacocoB HM co

Tabnuua 2.2 — XapakTepucTUKH MaructTpaibHbix HacocoB HM
CO CMEHHBIMHU poTopaMu 1 npuBogoM tuna CT/]

Mapka [Tonaua, |Ilomaua, | Hamop, |KII/ Hacoca, Tun KIIA
o 3 o ANIEKTPO- | 3JIEKTPO-
Hacoca % OT Quon | M /4 M % (HE MeHee)
ABUTATECIIA | ABUT'aTCIISA
HM 1250-260 70 875 255 79 CTHA-1250 96,8
50 1250 220 81
HM 2500-230 70 1300 275 3 CTA-2000 96,9
50 1800 220 81
HM 3600-230 70 2500 275 24 CTA-2500 97,2
50 2500 200 81
HM 5000-210 70 3500 210 24 CTA-3200 97,3
50 3500 200 81
HM 7000-210 70 5000 210 25 CTA-5000 97,6
50 5000 205 80
HM 10000-210 70 7000 210 84 CTHA-6300 97,6
125 12500 210 87
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2.3. Bausinue pa3au4HbIX GpaAKTOPOB
HA XapaKTePUCTUKY LEHTPOOEeKHBIX HACOCOB

[TaciopTHast XapaKTepHUCTHUKA IIECHTPOOCKHOTO HACcOCa OTPEICIISIETCS 3aBOIOM-
W3TOTOBHTENIEM SKCIEPHUMCHTAJIBHBIM ITyTEM IPH HCIBITAHWH Hacoca Ha Boje. Ha
He(TerepeKauynBarOIINX CTAHIIUAX HACOCHI paboTaroT Ha HePTH, PU3NUECKHUE CBOW-
CTBa KOTOPOH OTJIMYAIOTCS OT (PU3HUECKUX CBOMCTB BOJBI, B pE3yJIbTaTE YETO MPOMC-
XOJUT U3MCHCHHE XapaKTEPUCTHK HAcOca.

[110THOCTH HEPTH MEHBIIIE, YeM IJIOTHOCTh BOJIbI. MI3MEHEHUE TUIOTHOCTH Tie-
pekaunBaeMoi HeTH HE BJIMSCT Ha Hamop Hacoca, ero momauy u KIIJI, T.x. 3Tn na-
pameTpbl pabOThI HacOCa HE 3aBUCAT OT BEJIMUYMHBI TUIOTHOCTH. Y MCHBIIICHUE ILIOT-
HOCTH TIepeKayuBaeMoOW HE(PTH MPUBOAUT K CHUKCHHUIO TOTPEOISIEMOM HACOCOM
MOIITHOCTH ¥ U3MEHEHUIO XapakTepuctuku N = f (Q) Hacoca.

Bsi3kocTh He()TH B HECKOJIBKO pa3 OOJIbIIE, YeM Y BOJIBL. Y BEIUYCHHUE BIA3KOCTH
nepeKaynBaeMoil He(TH TPHUBOJIUT K POCTY MOTEPh HAlopa Ha TPEHHE U MECTHBIC
CONPOTHBIICHUS TIPHU €€ MPOXOXKICHUH Yepe3 HACOC, a TAKKe K YBEIUYCHHIO TTOTEPh
HaIopa Ha TMCKOBOE TPEHHUE, YTO MPUBOIUT K CHIDKCHHIO HAIlOpa, pa3BUBaeMOI0 Ha-
COCOM. YBEIIMYEHHUE BSI3KOCTH MPHUBOJUT K POCTY MOITHOCTH, TOTPEOIIEMON HACO-
coM. YMECHBIIICHHE HAIlOpa M POCT MOITHOCTH NpUBeAYT K cHkenuto K1/ Hacoca.

BrnusiHe BA3KOCTH Ha XapaKTEPUCTUKY HACOCA MEPECTACT CKa3bIBAThCs, KOTaa
He(Th B HacOCE COBEpIIAcT TypOyJeHTHOE ABM)KCHHE B 30HE IIEPOXOBATOTO TPEHUS
(Tak Ha3bIBAEMBIN «aBTOMOJICIIBHBIN PEIKHM JIBHKCHHS).

Taxoe nBWkeHHe HaOMOMaeTCs pU ynciax PefiHonbca:

Re > Re,,, (2.4)
rae Re — aucio PeitHonbaca, XapakTepu3yrolee ABMKEHUE HeTH B HAcOCe,
2
Re=n-Dy60"v, (2.5)
IJIe 7 — 4aCcTOTa BpAIlleHUs BaJia Hacoca; D, — nuaMeTp paboyero Kojeca; v — KuHe-
MaTHYCCKUN KO3 (PUIIUEHT BA3KOCTH, Re, — MepexoHoe Yruciio PeiHoabaca, Xapak-
TEPU3YIOIIee HayaJlo aBTOMOJICIIBHOTO PEKUMa TCUCHUS.
[lepexoaHoe uucio PeitHombACa onpeaenseTcs no Gopmyie
5. -0305
Re, =3,16- 10" - ng , (2.6)

rjie 1y — KodhPUIMeHT ObICTPOXOHOCTH HACOCa, PaBHBIM

ny=3,65n NOKe )(HKon )", (2.7)

14



rae (O, — HOMHHaJIbHAs Mojjaya Hacoca; H,, — HOMUHAJIBHBIN HAOp HACOCa; # — YHUCIIO
000pOTOB B MUHYTY Bajla Hacoca; K . — 4iCJIO CTOPOH BCachIBaHUS pabodvero kKoseca;
K, — 4HACIO CTyneHen Hacoca.

Ecmn R<Re,, TO nepecyeT 3HaAYEHUM HAIlOpa M MOJA4Yh C OJHOW BSI3KOCTH Ha
JIPYTy10, PU KOTOPOM OMpeIesieHbl 0a30BbIe XapaKTEPUCTUKH, OCYIIECTBISETCS IO
dbopmynam:

Hyepy =Hs - (1 —0,1281 - Invsv) ; (2.8)
Ouen) = Q6 * ( HuepyHz)*” ; (2.9)

Mnep.) = N6~ (1 —ny **% Ig Re,,Re) ™’ (2.10)
Noev.ty =P * Onen.ty* Huepy = 10 102+ e 1 - (2.11)

[Ipu n3MeHeHUn Hapy>KHOTO IHaMeTpa pabodero Koyueca Hacoca, Mpu 00TOUKe
pabouero kosieca B MpOLECCe IKCILTyaTallK, HAOPHAs U YHEPreTHUYECKUE XapaKTe-
PUCTHKU HAacoca NEPECUUTHIBAIOTCA 10 (hopMysam:

Hyep. ) = Hyep.1) " ( D2(06m.)D2)Z ; (2.12)
Onep.2) = Onep.y* ( D2(06mé)D2) ; (2.13)
Nnep.(Z) =p- Qnep.(Z) ) Hnep.(Z) -10°102 - Nnep.2) (214)

rae D, — nepBoHavalbHbIN, 0€3 00TOYKM HapYXHBIM JuaMeTp paboyero Kojieca, MM;
D> (o6m,) — A3MEHEHHBIN HApYKHBII JuamMeTp pabo4ero Kojieca, MM.

Koaddunment noneznoro AeiHCTBUS Hacoca MPU U3MEHEHUU HAPY>KHOTO Jua-
MeTpa pabodero Kojieca ONpeaesieTcs B COOTBETCTBUU C JaHHBIMU TaOIUIbI 2.3.

Tabmuma 2.3 — Camkenne KIIJ] Hacoca B 3aBUCMMOCTH OT O0OTOYKHU

Koadpunuent Hor;%c;?giﬂlczizzm Cumxenue KIIJl nacoca
OBICTPOXOTHOCTH, Op Ha kaxjble 10 % oOroukn
B % OT HOMHUHAJILHOTO
g averpa pabodero koieca, %
70-125 20-15 1,0-1,5
125-175 15-11 1,5-2,5
175-230 11-5 2,5-3,5

[Tokazarenu r v L B 3aBUCUMOCTHU OT 7, PABHBI:
r=2, L=1 — njs HacocoB ¢ n,=70-1235;

r=2,2, L=1,3 — nna HacocoB ¢ ny,=125-1735;
r=2,35, L=1,85 — nng HacocoB ¢ n,=175-230.
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2.4. OnpenesneHue MOJE3HOM MOIIHOCTH, HATIOpPA
U KO3 (p¢puuMeHTa 0JIe3HOr0 AeHCTBUSA HAcOCa

MormniHocTts Ha BaJIy Hacoca B kBT OIIPEHECIISACTCS 110 d)opMyJIe
szNi'ﬂag, (2-15)

Tac N] — MOIIHOCTD, HOTpC6JI$ICM35{ QJICKTPOABUTATCIICM U3 CCTH, kBT
Ilone3Hnast MOITHOCTH Hacoca B KBT OIIpCaACIIACTCA 110 q)OpMYJIC

N=@(p-0-H)/102, (2.16)
rJie p — WIOTHOCTB HedyTH, Kr/M°; O — Mojada Hacoca, M°/c; H — Harop Hacoca, M.
H=[(Pys—Py) 10°]/p+ (Zgu—26) +0,0827- O [ 1/(d i’ —d 7). (2.17)
[Ipu onuHAKOBBIX TUaMETpax BXOAHOTO (dy) U BBIXOTHOTO (d,,) MATPyOKOB
Hacoca M OJITMHAKOBBIX YPOBHSAX YCTAaHOBKHM MaHOMETPOB dopmyina (2.17) mpuobpeTa-
eT BUJ
H=(P6blx_P6x)'104p- (218)
KoaddunmenT nonse3Horo AelHCTBHUS Hacoca onpeaesieTcs mo hopmyie

n=N/N;. (2.19)

[Ipy OTKJIIOHEHMH YaCTOTHI BpalllEHUsI Bajla pOTOpa HAcCOCa OT MaclOPTHOM Be-
JUYUHBI 3HAYEHUsI HAToOpa, MOJIaud U MOITHOCTH NEPECYUTHIBAIOTCS 10 OpMYyJiaMm:

0, =0 (n,/n); (2.20)
H,=H" (n,/n)’; (2.21)
N, =N, (n,/n) pp ; (2.22)
n=1, (2.23)

Tac Q, [‘[, Ng, N — 3KCIICPUMCHTAJIBHBIC 3HAYCHUA BCIIMYUHLBI I1OJa49H, HAIIOpad, MOIII-
HOCTHU M 4YaCTOTBI BpalICHUA POTOPA HACOCA COOTBCTCTBCHHO, ITOJIYYCHHBIC IIPHU 00-
CJICOOBAHHUHN HACOCA, p, — INIOTHOCTH BOAbLI, HA KOTOPYIO IIOJIYUCHA IIACIIOPTHAA (63-
30BaSI) XaAPaKTCPUCTHUKA B 3dBOACKUX YCIIOBUAX, KI‘/M3.

Ilocne MNPpUBCACHUS MMOJYUYCHHBIX IIPH HUCIIBITAHUAX 3HAUCHUM moga4dun, Harropa
U MOIIHOCTH K HOMHUHAJIbHOU HaCHOpTHOﬁ YaCTOTC BpallCHUA U INNIOTHOCTU ITPOU3-
BOAUTCA CPABHCHUC XAPAKTCPHUCTHUK, IO PE3YyJIbTaTaAM KOTOPOI'O BbBIAACTCA 3aKIIHOYC-
HHC O TCXHHYCCKOM COCTOSHHNU HACOCHOI'O arperara.
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OTKJI0HEHHE MOIIHOCTH Hacoca OT MacnopTHOro (6a30BOro) 3HAYEHUS OIpe-
nensiercst o popmyne

Sy = (N,—N) /N, - 100%. (2.24)

OTkJI0OHEHHE Hamopa Hacoca OT MacmopTHOro (0a30BOro) 3HAauUEHHUs HaMopa
omnpezensercs no Gopmyne

o = (H,— H) /H, - 100%. (2.25)

Otxnonenue KIIJ] Hacoca ot macmopTHOTO (0230BOT0) 3HAYCHUS ONPEIEIISICT-
cs 1o hopmyiie

Oy =Mn—mn) /1, 100%. (2.26)

[Ipu otkmonennn KIIJ[ oT macmopTHbIX (06a30BbIX) 3HAUYCHHH B CTOPOHY
YMEHBIIECHUS JJ11 HACOCOB THIIA:

—HM 1250-260 na 3,5 %;

—HM 2500-230 na 3 %;

—HM 3600-230, HM 5000-210, HM 7000-210, HM 10000-210 Ha 2 % u Gomee
MIPUHUMAETCS PEIIEHUE O PEMOHTE HAacoca.

Otknonenne KIIJ oT macmopTHBIX WM 0a30BBIX 3HAYCHUU OMpPEACIISETCS C
ydeToM abcomoTHOM nmorpemnrHoct pacuera KIT/I.

2.5. Onenka a0conr0THOM norpemHocTu pacyera KILJI

Ab6comotHas npenenbHas norpemHocts KITJ[ onpenensiercs no hopmyse

P2 .SP2 + P? - 5P
n2 Pn2 +Pnl nl ’% (227)

M2~ Ll

n
g, =—— |60% + SN} +6n’, +
n 100\/ Q 1 773()

[pu |P,; - 0P| = |Py - 0P, nmocneqnuit uineH B ypaBHeHUU (2.27) MOXKeET
ObITh 3aMeHeH Ha (P,,,/ P, 1)2 0P, .

3HaueHUs OTHOCHUTEIbHBIX MpPEAENIbHBIX TMOTPELIHOCTEH CPEeACTB H3MEpPEHUM
COCTaBJISAIOT:

—0Q = 2 % — nns pacxona;

—oN; = 0,8 % — 1151 MOIITHOCTH, 3aMEPEHHOM JIEKTPUUECKUM CIIOCOO0M;

—0n50. = 0,5 % — nns KTl anexTponBuraTens.
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2.6. Onpenenenue NpUYMH AepopManun XapaKTepUCTHK HACOCOB

B nmpouecce skcruryataiu HACOCHOTO arperara €ro TEXHUYECKOE COCTOSIHUE
M3MEHSAETCS BCIECACTBUE U3HOCA JETAJEW U y3JI0B, HAKOIUICHUs NOBpexAcHu. Haun-
0oJiee YCKOPEHHOMY M3HOCY IMOJBEPraloTCsl 3JEMEHTHI IIEIEBhIX YIIOTHEHUN pado-
4ero KoJjieca, MeTajll MPOTOYHOM YacTH YIUTOK KOpIlyca Hacoca, JIONMaTku pabouero
KoJieca Y BXOJHOUM M BBIXOJHOW KPOMOK M TOPLEBBIE YINIOTHEHUA. CKOPOCTh MOTEPHU
PaboTOCTIOCOOHOCTH HACOCHOT'O arperata U €ro 3JIEMEHTOB OIpeeseTCs HHANBUTY-
aJTBbHBIMU OCOOEHHOCTSMHM HAacocCa, HayaJdbHBIM COCTOSSHHMEM (0a30BBIMU XapaKTepH-
CTUKAMHU), PSKUMOM €ro IKCIUTyaTallu, KOJTUYECTBOM MEXaHHUUECKUX MpUMece, Ka-
YECTBOM COOpPKH Hacoca M T..., T.€. KaXKIblil HacOC TpeOyeT MHAUBUYATBLHOTO TO/I-
X0J1a ¥ CBOEH COOCTBEHHOM 0a3bl sl CPAaBHEHUS TEKYIIUX XapaKTePUCTHK.

JlocTaTouHO TOJIHYIO MHGOPMAIIUI0 MOXHO TMOJYYHUTh, CpaBHUBAS IedOpMU-
POBaHHBIE TEKYIIHE XapaKTEPUCTUKHA KOHKPETHOT'O0 Hacoca ¢ 0a30BBIMU XapaKTepH-
CTHKaMHM 3TOro ke Hacoca. OnpeaeeHHbIM U3MEHEHUSIM XapaKTEPUCTUK COOTBETCT-
BYIOT ONPEACIICHHBIC IPUYNHBI.

B tabnuie 2.4 npuBeneHbl ONMHUCAHUS U3MEHEHUN XapaKTEPUCTHK HACOCHBIX
arperaTtoB Y MPUYUHBI, UX BBI3bIBAIOIIHE.

Tabnuua 2.4 — Ilpuunnel nedopmanuil XapaKTepuCTUK HACOCOB

Onucanue nehopManvy XapakTepUCTUK

Bo3MoxHBIE TPUYMHBI

1. Hacoc pa3BuBaeT MEHbIIMI HANIOP
1 OTPeOJIeT MEHBIIIYIO MOIIIHOCTb,
KII/] 6e3 n3ameHeHuii o CpaBHEHUIO C
6a30BbIMHU (IIACTIOPTHHIMU) 3HAUECHUSIMU.

Uckaxenne omnBku PK.
YMeHnbieHHbIN quameTp pabouero koseca. KIIJ[ nBu-
raTeJisi MEHBIIE MMacTIOPTHOTO.

2. Hanop, KIIJl cHuxkeHbl, MOIITHOCTh
0e3 U3MEeHEeHUH.

['pybas, HekauecTBEHHO 00paboTaHHAs TOBEPX-
HOCTh MEKJIONATOYHBIX KaHAJIOB pabodero KoJjeca u
Kopiryca. Kosieco ycTaHOBICHO HECHMMETPHUYHO OTHO-
CUTEIILHO BEPTUKAIHLHOW OCH YJIUTKH HACOCA.

3. Hanop 6e3 u3mMeHeHu, MOITHOCTh
Boime, a KI1/] auke 6a30BbIX 3HAUCHU.

JleeKThl MOAINITHUKOBBIX y3JI0B U UX COOPKHU.
PacuenTpoBka yacteit HacocHoro arperata. [Iporu0
Baja. PaboTa okoso kpuruueckux 060potoB. KoHTakT
B YINIOTHEHUH paboyero koJieca. 3arpsi3HEHNUE BHYT-
PEHHEN MOJOCTH eKTpoABUraTess. [IoBbIIeHHBII
TEMIIEPaTYPHBIN PEKUM paOOTHI JIEKTPOIBUTATEIS.

4. Hacoc pa3BuBaeT OOJIbIINIT HAIOP U
noTpedisieT 6obiTyr0 MOIHOCTH, KIT/]
0e3 U3MeHeHuil 0 CpaBHEHUIO ¢ 6a30-
BBIMH 3HAYCHUSIMU.

Hapyx#uslii quamerp pabouero koseca yBeJIHMYEH.

5. KIIJI macoca pe3ko nmagaert, naje-
HUE Haropa UMEET CPIBHON XapakTep 1o
CPaBHEHHMIO C 0a30BbIMH XapaKTEPUCTHU-
KaMH.

Henocrarounslii moamop Ha BXOJE B HACOC, KABUTA-
.

6. [Ipu 3a1aHHBIX 3HAYCHUSIX HATIOpa
ro1ada MeHbIne 6azoBoit, KII1/[ Heckob-
KO HHKE 0a30BbIX 3HAUECHUH.

VYBenuueHsl (HO HE YpE3MEPHO) YTEUKU Yepe3 YII-
JIOTHEHHUs paboyero KoJjeca.
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Onucanue nedhopmanvy XapaKTepUCTUK

Bo3MoxHBIE TPUYNHBI

7. 3nauenus Hanopa u KITJ[ Huxe, a
MOIITHOCTH BBITIIE 0a30BBIX 3HAYCHUH.

UpesMmepHbIe yTeUKH Yepe3 yIIoTHEHHnEe pabovero
KoJieca U TopueBbie yimoTHeHus. [Ipomyckaer oOpar-
HBIN KJIamaH.

8. HammopHas xapakTepucTuka HUXe
0a30BOIi, 0COOECHHO B 00/1aCTH MaJbIX U
OOJIBIINX MOAaY.

Hanuuune xpynHOIMCIIEpCHBIX BKIIOYEHUH ra3a B
nepeKaurBaeMoi XKUAKOCTH (HO He Ooiiee 2—5 % 1o
00beMYy)

9. s Bcelt obnacTu nojay Tpedyercs
OOJIBIIINI JOMTYCKAeMbId KABUTAIIMOHHBII
3armac.

N3HOC BXOJIHBIX KPOMOK JIOIIATKKM pabouero Koseca.

10. MomHOCTHas XapaKTEepPUCTHKA 0e3
W3MEHEHNH, HAlIOPHAs XapaKTEPUCTUKA
IIPOXOIUT Kpyde, HAIIOP IIPU HYJIEBOM
pacxoje Bbile, MakcuMainbHbiil KITJ{
YMCHBIIACTCSA 11O BEJIMYHMHE U CMCIIACTCA
B CTOPOHY MCHBIIUX I1OJa4.

HJ'IOIIIa)IKI/I CIIUPAJIBHOT'O OTBOJIA YMCHBIICHEI 110
CpaBHCHHIO C paCYCTHBIMHU.

11. HanopHas xapakrepucTtuka 6ojee
roJiora, BenmunHa MakcumainbHoro KIT/]
BO3PACTAET U CMEIIAETCSA B CTOPOHY
OOJIBIINX TT0J1a4.

[Nepepacmpenue o i CiupaibHOTO OTBOA.

JIMarHoCTUpOBAaHKME TEKYIIEro TEXHUYECKOTO COCTOSIHUS HACOCHOTO arperara
(ompenenieHre TPUYKH AePOpMaLIUU XaPaKTEPUCTUK) MTPOU3BOAUTCS TOJIBKO MPHU Ha-
JUYUM 3HAYUMOTO OTKJIOHEHMSI SKCIUTyaTallMOHHBIX XapaKTEPUCTUK OT Oa30BbIX.
CBOEBpEMEHHOE BBISIBJICHUE MPUYNH MO3BOJUT 00ecneuuTh dP(HEKTUBHYIO IKCILTya-
TallMI0 HACOCHOTO arperara, yBeJIMYUTh €r0o peaidbHbli pecypc paboThl, HE AOIMyCKas
OTKa30B, CBA3aHHBIX C U3HOCOM M pa3pylICHUEM JeTallell U y3JI0B.

BapuanTel 3a1aHuil 111 caMOCTOSATEIBHOTO PEIICHUsI TPUBEIACHBI B MTPUIIOXKE-

HuM b.
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2.7. Ilpumep pacuera nokasaresjeil TeXHUH4ECKOr0 COCTOSHUSA HAacoca

Hcxoanblie naHHbIE:

[lepexauka Hedtu Ha HIIC ocymecTtBisiercs Hacocom mapku HM 10000-210
CO CMEHHBIM POTOpOM Ha mogaudy 12500 m>/4 (D, = 530 mm) ¢ npusogom turma CT/I-
8000.

TepeKkaunBaeMblii MPOAYKT — He(Th, MIOTHOCTL HeMTH p, = 861,9 ke/m’, Bs3-
KOCTb HeQTU vy = 13,5 mm /.

Pacxon nedtu — 10655 M/ JlaBnenue Ha Bxoje HIIC — 27,1 KFC/CMz, TaBie-
rue Ha Beixone HIIC — 45,6 kre/cm’.

MorHoCTh, oTpebiiiemas 3yekTpoaBurareseM usz cetu N = 6965,7 kBm.

OnpenenuTs:

[lokazarenu 3(ppeKTUBHOCTH U OLIEHUTh TEXHUYECKOE COCTOSIHHE MarucTpasib-
Horo Hacoca HM 10000-210 ¢ npusogom tuna CTJI-8000.

Pacyer:

1. Yucno nomobusa Peitnonpaca:

Re=(n-D5")/(60-v)=3000-053)/(60- 13,5 10°) = 1962963.

2. KoadduuueHt 6bICTPOXOTHOCTH HAcOca:

On 12500
VK, V2.

ng =3,65n——%__=365.3000212390 _ 1404
H, )

210\""

K, 1
3. Ilepexoanoe uncio PeliHonbaca:
Re,=3,16-10"-n """ =316-10° - 140,4**" = 69949.

4. Tax xak uucno PeliHonpaca Oosbliie TepexogHoro uucia PeliHonbaca, TO
MIEPECYET XAPAKTEPUCTUK HA BA3KYIO )KUJAKOCTh IPOU3BOIUTH HE HYKHO.

5. O0rouka pabouero Kojeca He IPOU3BOIMIIACH, TIOFTOMY MEPECUET XapaKTe-
PUCTUKU HA HOBBIN AUAMETP D;(,ms,) TPOU3BOAUTH TAKKE HE HYKHO.

6. Jlns manpHEWIINX pacdyeTOB MCIOJIB3YEM MACHOPTHYIO XapaKTEPUCTUKY Ha-
coca HM 10000-210 co cMeHHBIM poTopoM Ha mogady 12500 m’/a (prcyHOK 2).

7. B Tabnuue 2.5 npuBeneHbl KO3QPUIIMEHTHI anMmpOKCUMAIIMA XapaKTEPUCTUK
Hacoca.
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Pucynok 2 — [lacniopTHas xapakrepuctuka Hacoca mapku HM 10000-210
CO CMEHHBIM POTOPOM Ha rozxady 12500 m*/4 (D>=530 mm)

Tabnuua 2.5 — KoadgduuueHTsl annpokcuMaliy XapakTepucTUK Hacoca

8. PaccunteiBaeM MOITHOCTH Ha BaJIy HacocCa:

HM 10000-210 (D>=530 mn)
do a (i) a3
398,57 | -65,044 | 20,164 | -4,8657
b b; b, bs
6087,6 | -640,61 | 983,47 | -196,46
Co C1 C2 C3
-1,9015 | 70,794 | -16,385 | 0,9235

N> =N; 19 =6965,7 - 0,97 = 6756,7 kBm.

9. OnpenensgemM Hanop Hacoca:

H=[(Pon—Pu) 10"]/p=[(456-274)-107]/861,9 = 214,6 n.

10. OnpenenuM MoJsie3Hyr0 MOIIHOCTh Hacoca 1o ¢hopmyse

N=(-0-H)/102= (8619 - 106553600 - 214,6) / 102 = 5367,1 Bm.

11. Onpenenum ko3 PUIMEHT MOTAE3HOTO JEHCTBUS HAacOca:

n=N/N,=5367,1/6756,7-100 % =79,4 %.

12. HpOI/ISBeIICM MPpUBCACHHUC MOIIIHOCTH K HOMHUHAJIbHOM MJIOTHOCTH:

Nowen) = N2 - (ps/ p) = 6756,7 - (998,2 / 861,9) = 7825,2 kBm.
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13. IlpuBOIUTH 3HAYCHHMSI TIOJAYH, HAIIOpa ¥ MOIIHOCTH K HOMHHAJIBHOW Yac-
TOTE BpAIlCHUS HE HY)KHO BBUY COBMAJCHHUS C (PAKTHUCCKUM 3HAUYCHUEM, PaBHBIM
3000 06/muH.

14. OnpeaenuM NacmopTHBIC 3HAYEHUS MMAPAMETPOB MO YPAaBHEHHSIM aIlIPOK-
CUMAITUH, TIOJTy9IUM

N, =761361 kBm, H,=251,5m, N, = 88,0 %.

15. Paccuuraem BCIIMYNHY OTKIIOHCHUA q)aKTI/I‘IeCKI/IX mapaMCcTpoB OT IIdC-
IOPTHBIX 3Ha‘leHHﬁ, IMOJIYy4YHUM

On=(MN,—N) /N, 100 %= (7613,1 — 7825,2) / 7613,1 - 100 % = 2,8 %,
6= (H,—H) /H,- 100 %= (251,5 - 214,6) / 251,5 - 100 % = 14,6 %;
Sy = (1n—1) /- 100 %= (88,0~ 79,4) /88,0 - 100 % = 9,8 %,

16. OnpenenuM npeAesibHyI0 a0COIOTHYIO orpemHocTh pacuera KI1/1:

2 2 2 2
e :L.V692+5N]2 +6}7352 +Pn2 éPﬂZ +Pﬂf 5Pn]
1100 - (P, P, )

) 52 . 2 _ 3,2 . 2
:74,9_\/22+0,82+0,52+(100 10°)2- 0,257 + (60 10°)% - 0,257 _
100 (46,7 - 10° — 27,1 - 10°)2

2. 10,
74,9 \/4+0,64+0,25+0,25 107 (1007 + 60°) _

100 1010¢46,72 — 24,1°)
_ 74,9 \/ _ 2 _
= 440,64+ 025+ 053=7942-542=185%.

17. Otknonenue KIIJ[ Hacoca, ¢ yueToM aOCOIOTHOM MOTPEIIHOCTUA pacueTa
MPEBBIIIAET JOMYCTUMOE 3HadueHue Ha 7,9 %, cinemomBarenbHO, corjacHo PJ[ 39-
0147103-342-89 TpebyeTrcs mpoBeieHUE PEMOHTA Hacoca.

18. IlpousBeaem uaeHTHUPUKALNIO HEUCIPABHOCTENW HAcOCa B COOTBETCTBHUHU C
tabnuuent 2.4. XapakTepucTuku aegopMupoBansbl, 3HaueHus Harnopa u KIIJ[ vuxke, a
MOIIHOCTbH BBIIIE NACIIOPTHBIX 3HAUECHUH.

OnpenenuM BEpOSITHOCTHYIO MPUYUHY AePOpMalud XapaKTEPUCTHUK HAcCOCa — Ype3-
MEpHbI€ YTEUKH Yepe3 YIUIOTHEHHE pabovero Kojieca M TOPLEBbIe YINIOTHEHUS, MPO-
mycKaeT oOpaTHBIN KIIalaH.
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2.8. Bonpocsl 1y1sl caMONpoOBepPKH

1. Ha3naueHue MarucTpaabHOTO LEHTPOOESKHOrO Hacoca.

2. JlomyckaroT U MarucTpajibHble HACOCHI MapaJlIebHYI0 padoTy?

3. HazoBuTe HomycTUMYIO0 BEIMYMHY OOTOYKM pabOUYUX KOJIEC MarucTpaib-
HBIX HE(TAHBIX HACOCOB.

4. KakuMu CMEHHBIMU POTOPAMH KOMIUIEKTYETCS MarucTpaibHBIA HACOC
mapku HM 10000-210?

5. B dem paznuumne Mexay 6a30BbIMHU U MACHOPTHBIMU XapaKTEPUCTUKAMU?

6. B kakux cimyyasx nacrnopTHbIE XapaKTePUCTUKU TpeOyeTcs MepecUuThIBATh
Ha (paKTUYECKYIO MPOAYKITUIO?

7. Ha kakoil mpoaykuuu AarOTCS 3aBOJOM-U3TOTOBUTEIEM XapaKTEPUCTUKH
HACOCOB I10 Pe3yJIbTaTaM UCTIbITAHUMN ?

8. Kak BnusieT yBenuueHue MIOTHOCTH MEPeKavynBaeMoin KUAKOCTH Ha HAIop,
motrHocTh ¥ KIIJI Hacoca?

9. K uyemy npuBOAUT yBETWYEHUE BA3ZKOCTH MEPEKAYMBAEMOTO IPOIYKTa?

10. Kak nzmenurcs BennunHa KIIJ[ nmpyu ymMeHpIIEHMH Hanmopa M yBEJIWYEHHUU
MOUIHOCTH ?

11.Tlo kakoi#t hopmyse onpeaensercs nojae3Has MOLUHOCTh Hacoca?

12. HazoBuTe huznueckuii CMbICT YKciia moooust PeitHomnbaca.

13. Yto Ha3bIBaeTCsl aOCOMIOTHON MOTPEIIHOCTHIO U3MEPEHUN?

14. JIns yero TpeGyeTcs OlleHKa TEXHUYECKOTO COCTOSIHUS MarucTpajibHbIX Ha-
COCOB?

15. Kak u3mMeHHTCS HAanop Mpu Mogaye Hacoca paBHOM HYIIO?

16. Bausier nu o6Touka pabouero kosneca Ha xapakrepuctuky KIIJ] maruct-
pajpHOro Hacoca?

17. Ho kaxoit popmyse onpexaensiercst KI1J1 marucrpansHoro Hacoca?

18. HazoBuTe mops10K pacyeTa nokazaTesie TEXHUYeCKOTO COCTOSIHUSI Hacoca.

19.C KaKou LEJIBIO MIPOBOJISTCS MIEPUOIUUECKUE IUIaHOBO-
peaynpeIuTeNbHble PEMOHTHI MArUCTPAIbLHBIX HACOCOB?

20. HazoBure dhopmyny nis pacuera pakrtuaeckoro KII/] nacoca.

21.Tlo Kak¥M 3aBUCUMOCTSIM OIPEACNSAIOTCS OTHOCUTENbHBIE OTKJIOHEHHUS
(hakTUYECKHX MOKa3aTesield HACOCOB OT MAaCHOPTHHIX (0a30BBIX)?

22.KakuM ypaBHEHUEM aNMPOKCUMHUPYIOTCS XapaKTEPUCTUKH MAarucCTpabHbIX
HacocoB?
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Ipuioxenus
[Tpunoxenue 1

3navenus ko3ppuuuenra K,

Tun I'TY 3nauenue, kB1/ °C Tun I'TY 3nauenue, kB1/ °C
I'T-700-5 19 I'T-6-750 23

I'TK-5 19 I'TK-10 36
I'T-750-6 23,5
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BapuauTtbl 3ajaHuii 10 Teme
«Pacuyer KO3(pPUUNEHTOB TEXHNYECKOT0 COCTOTHUSA
110 MOIITHOCTH U TOIIMBHOMY raszy I'TY»

[Tpunoxenue 2

Ne Tum Ne, Gmg, LoxTBIT | tas P, QHp,
BApUAHTA I'TY kBt | M /uac| °C |°C | MIla | kxan/m’
1 I'TK-10-4 | 7750 | 3775 770 19 10,1 8001
2 8000 | 3698 760 18 |1 0,101 | 8004
3 7652 | 3770 738 120 0,099 | 7999
4 7500 | 3700 771 12110, 7998
5 7350 | 3775 769 12310,1 8001
6 8560 | 3698 770 18 10,1 8004
7 9020 | 3770 760 16 | 0,101 | 7999
8 8520 | 3700 738 14 | 0,099 | 7998
9 7750 | 3775 771 122 10,1 8001
10 8000 | 3698 769 19 10,1 8004
11 7652 | 3770 770 18 10,1 7999
12 7500 | 3700 760 |20 ] 0,101 | 7998
13 7350 | 3775 738 121 ]0,099 | 8001
14 8520 | 3698 771 123 10,108 | 8004
15 7750 | 3770 769 18 10,1 7999
16 8000 | 3700 770 16 | 0,1 7998
17 7652 | 3775 760 14 1 0,101 | 8001
18 7500 | 3698 738 122 10,099 | 8004
19 7350 | 3770 771 19 10,1 7999
20 8520 | 3700 769 18 10,1 7998
21 7750 | 3775 770 120 0,1 8001
22 8000 | 3698 760 | 210,101 | 8004
23 7652 | 3770 738 123 10,099 | 7999
24 7500 | 3700 771 18 10,1 7998
25 7350 | 3771 769 16 | 0,1 8002
26 7560 | 3700 770 14 10,1 8000
27 7800 | 3850 756 122 10,1 8001

CnpaBouHbIE JaHHBIE:
Homunanensie mapametpst ['TY tuna I'TK-10-4:

-3¢ dexruHas mouHocTh — 10000 kBT;
—pacxoj TOILIMBHOTO raza — 3600 m°/dac;

—Ttemnepatypa razos nepen TBJL — 780 °C;
3
—HU31Ias TEIUIOTa CropaHus TormuBHOro raza — 8000 kkan/m”.
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[Tpunoxenue 3
BapuauTtbl 3ajaHuii 10 Teme
«Omnpenesienue 0CHOBHbIX mapamerpoBs I'TY
10 MOIIIHOCTH, MOTPeOIsieMOl HEeHTPOOEKHBIM HArHEeTaTeJIeM»

N9 Tun tlHa t21—1, PlHa P2H3 Pr, QK, GTra QHpa ta,
BapuaHTa I'TY °C | °C |krc/em® | kre/em” | kr/m® | moma.m?/eyr. | MP/aac | kkan/m® | °C
1 I'TK-10-4* | 24,1 | 44,3 | 55,1 72,2 10,681 30,5 3775 | 8001 |19
2 25,243,1| 56,2 73,1 10,682 30,2 3698 | 8004 |18
3 23,1142,1| 57,1 73,0 10,678 31,1 3770 | 7999 |20
4 24,1443 | 55,2 71,1 10,681 29,5 3700 | 7998 |21
5 25,2143,1| 57,9 73,4 10,682 30,5 3775 | 8001 |23
6 23,1 42,1 55,1 72,2 10,678 30,2 3698 | 8004 |18
7 24,1443 | 56,2 73,1 0,681 31,1 3770 | 7999 |16
8 25,2143,1| 57,1 73,0 10,682 29,5 3700 | 7998 |14
9 23,142,1| 55,2 71,1 0,678 30,5 3775 | 8001 |22
10 24,1443 | 57,9 73,4 10,681 30,2 3698 | 8004 |19
11 25,2143,1| 55,1 72,2 10,682 311 3770 | 7999 |18
12 23,142,1| 56,2 73,1 0,678 29,5 3700 | 7998 |20
13 24,1443 | 57,1 73,0 0,681 30,5 3775 | 8001 |21
14 25,2143,1| 55,2 71,1 10,682 30,2 3698 | 8004 |23
15 23,142,1| 57,9 73,4 10,678 31,1 3770 | 7999 |18
16 24,1144,3| 55,1 72,2 10,681 29,5 3700 | 7998 |16
17 25,2143,1| 56,2 73,1 10,682 30,5 3775 | 8001 |14
18 23,142,1| 57,1 73,0 0,678 30,2 3698 | 8004 |22
19 24,1443 | 55,2 71,1 10,681 31,1 3770 | 7999 |19
20 25,2143,1| 57,9 73,4 10,682 29,5 3700 | 7998 |18
21 23,142,1| 55,1 72,2 10,678 30,5 3775 | 8001 |20
22 24,1443 | 56,2 73,1 0,681 30,2 3698 | 8004 |21
23 25,2143,1| 57,1 73,0 10,682 31,1 3770 | 7999 |23
24 23,142,1| 55,2 71,1 0,678 29,5 3700 | 7998 |18
25 22,5140,3| 57,9 73,4 10,680 28,6 3771 | 8002 |16
26 21,140,5| 58 74,1 | 0,68 28,5 3700 | 8000 |14
27 22 | 42 57 72 0,68 28 3850 | 8001 |22

*narnerarenb tuna H370-18-1 (y3koe pabouee koJieco)
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[Tpunoxenune A

XapakTepucTHKH HACOCOB
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Pucynoxk A.1 — [TacnopTtHasa xapaktepuctuka Hacoca HM 1250-260
CO CMEHHBIM pOTOpOM Ha nogauvy 900 Mg
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Pucynok A.2 — [TacnopTtHasa xapaktepuctuka Hacoca HM 1250-260
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Pucynoxk A.3 — Xapakrepuctuka Hacoca HM 2500-230
CO CMEHHBIM POTOpOM Ha nojauy 1250 M /g
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Pucynok A.4 — Xapakrepuctuka Hacoca HM 2500-230
CO CMEHHBIM pOoTOpOoM Ha nogauy 1800 M /g
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Pucynoxk A.5 — Xapakrepuctuka Hacoca HM 2500-230
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Pucynok A.6 — Xapakrepuctuka Hacoca HM 3600-230
CO CMEHHBIM pOoTOpOoM Ha nojauy 1800 M /g
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Pucynok A.7 — Xapakrepuctuka Hacoca HM 3600-230
CO CMEHHBIM POTOpOM Ha nogauy 2500 M /g
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Pucynok A.8 — Xapakrepuctuka Hacoca HM 3600-230
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Pucynok A.9 — PaGouas xapakrepuctuka Hacoca HM 5000-210
CO CMEHHBIM POTOpOM Ha nogauy 2500 Mg
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Pucynok A.10 — PaGouas xapakrepuctuka Hacoca HM 5000-210
CO CMEHHBIM pOTOpOM Ha nogauy 3500 Mg
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Pucynok A.12 — PaGouas xapakrepuctuka Hacoca HM 7000-210
CO CMEHHBIM pOTOpOM Ha nogauy 3500 Mg
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Pucynok A.13 — PaGouas xapakrepuctuka Hacoca HM 7000-210
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Pucynok A.14 — PaGouas xapakrepuctuka Hacoca HM 7000-210
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Pucynok A.15 — PaGouas xapakrepuctuka Hacoca HM 10000-210
CO CMEHHBIM pOoTOpOoM Ha nogauy 5000 Mg
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Pucynok A.16 — PaGouas xapakrepuctuka Hacoca HM 10000-210
CO CMEHHBIM poTOpOoM Ha nogauy 7000 M /g
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Pucynok A.17 — PaGouas xapaktepuctuka Hacoca HM 10000-210
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BapuanTsl 3axanmni

ITpunoxenue b

Juamerp
Mapka pao. Mapka Pacxon JlaBnenue | [laBienue IInoTHOCTB Bsi3kocth
Bapuant Hacoca Houaq; KoJ1e- JIBUTATEs HedTH MOMHOETB (Psy), (Pous)s Hedtu (p,), | nedbTH (v),
mma HM | °F On % ca (D), tina CTJL | (Q), M*/u (N)), 1B Kkre/em’ Kkre/em’ Kr/m* Mm*/c
MM
1250
| o 100 | 440 1250 | 910 862 19.3 422 8806 30,7
2 1;23‘ 100 | 440 1250 | 850 920 19.3 45.8 880.6 30,7
3 1;23" 100 | 440 1250 | 1000 895 19,1 432 880.6 30,7
4 1;23‘ 100 | 440 1250 | 860 732 30,1 54.0 8806 30,7
7000—
5 o 100 | 465 5000 | 5577.5 | 3710 4.4 23.5 875.3 22.5
6 1232?‘ 70 465 5000 | 56215 | 3710 4.9 242 875.3 2.5
7000—
7 o 100 | 465 5000 | 6627.6 | 6880 422 57.8 875.3 2.5
7000—
8 o 100 | 465 5000 | 56215 | 3500 25.9 43.9 875.3 2.5
9 1%32?‘ 100 | 465 6300 | 95815 | 51750 | 127 28.5 864. 1 1.5
10 1%32?‘ 100 | 465 6300 | 9669.5 | 51526 | 27.7 42.9 864. 1 115
11 1%32?‘ 100 | 465 6300 | 95052 | 52234 | 27.9 43,5 864. 1 115
12 1%32?‘ 100 | 465 6300 | 85202 | 51956 | 435 59.9 864, 1 115
13 1%32?‘ 100 | 460 6300 | 8317.5 | 47212 5.6 213 859 1.2
14 1232?‘ 100 | 460 6300 | 83353 | 46763 | 21.8 37.7 859 11,2
15 1%32?‘ 100 | 460 6300 | 8385 | 46542 | 385 543 859 11,2
16 1%32?‘ 100 | 460 6300 | 82875 | 47337 | 38.1 542 859 11,2
2500—
17 a0 100 | 410 2000 | 1875 | 1200 8.5 27 8806 25.4
2500—
18 a0 100 | 410 2000 | 1580 | 1170 7.1 273 8806 25.4
19 2;38" 100 | 410 2000 | 17607 | 1120 26.9 44,9 880.6 23.4
2500—
20 20 100 | 410 2000 | 1848.6 | 1210 26.6 45.4 880.4 26.2
21 1;23‘ 100 | 440 1250 | 5006 | 520 5.9 31 888.2 21,1
1250-
2 o 100 | 440 1250 | 9182 | 850 3.4 29 870.2 11,3
23 1;23‘ 100 | 440 1250 | 6422 | 620 6.6 31.6 870.2 31,
24 1;23‘ 100 | 440 1250 | 9133 | 880 45 30,5 870.2 34
3600—
25 o 100 | 460 2500 | 27732 | 2200 4.6 28.2 874.1 1.8
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Juamerp

Mapka n pao. Mapka Pacxon M JlaBnenue | [laBienue IInoTHOCTB Bsi3kocth
Bapuant Hacoca Oﬂaq; KoJe- JIBUTATEIIS HehTH OMHOETB (Psy), (Poy), HehTH (D)), HehTH (V,),
mma HM | °F On % ca (D), tuna CTH, | (Q), M/u (N)), kBt Kkre/em? Kkre/em? Kr/M* MM/c
MM
3600—
26 230 100 460 2500 3584 2601 3,4 24,4 874,1 11,8
3600—
27 230 100 460 2500 2730 2335 4,8 29,4 874,1 11,8
3600—
28 230 100 460 2500 3618,2 | 2647,5 23,7 44,5 874,1 11,8
29 10201%0_ 100 455 6300 8001,4 | 4311,4 9,4 24,7 859 21,2
30 10201%0_ 100 455 6300 8972,4 4300 22,1 35,7 859 21,1
31 10201%0_ 100 455 6300 8972 3800 31,1 42 859 21,1
32 10201%0_ 100 455 6300 9171 4185 31 43,6 859 21,1
1250-
33 100 460 1250 950 832 5,1 30 882,4 11,5
260
1250-
34 260 100 440 1250 749,6 690 5 29,9 882,4 11,5
1250-
35 260 100 440 1250 850 730 5,1 29 882,4 11,5
1250-
36 260 100 460 1250 700 750 5 33 882,4 11,5
37 10201%0_ 100 420 5000 8420 3394 6,5 18,1 859 22
38 10201%0_ 100 420 5000 9510 3220,1 17,5 27,4 859 22
39 10201%0_ 100 420 5000 6005 3171 7,8 21 859 22,1
40 10201%0_ 100 420 5000 8357 3212 28,1 38,9 859 22
41 1(;01%0- 100 455 5000 8200 4389 5,1 20,6 861 21
42 1(;01%0- 100 455 5000 8350 4346 6,1 20,6 861 23
43 1(;01%0- 100 455 5000 7895 4349 20,6 35,9 861 23
44 1(;01%0- 100 455 5000 8120 4342 35,9 50,9 861 23
3600-
45 230 100 460 2500 3475 2607 9,1 29,6 874 11,8
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JICC:

HUSIM,

TecTbl JI CAMOKOHTPOJIS

o4 W O\ —

[\

W OV W

o

4 ®m o\

. HepBI/I‘{HaH JUAarHoCTuKa 00BEKTa MMPOBOAUTCA HC ITO3JHCC, YCM:
. depe3 2 rojga 1ImocCJji€ BBoaa 00BEKTa B 9KCILTYyaTalluIo,

. depe3 3 roaa 1mocJjic BBOJa 00BEKTa B SKCINTyaTalluIo,

. depe3 4 roaa 1mocJjic BBoaa 00BEKTa B 9KCILTYyaTalluIo,

. depe3 6 JIeT 1mocJe BBOJa 00BEKTa B 9KCILTyaTalluio.

. OuepenHasi TMarHOCTHKA OOBEKTa MPOBOJUTCS C MEPUOJUYHOCTHIO HE 0O-
. 20 ner;

. 15 ner;
. 10 ner;

8 nerT.

. BHeodepeHast AMarHocThKa 0ObeKTa MPOBOIUTCS
. uepe3 30 jieT ¢ MOMEHTa Havaja dKCIUTyaTalluu;
. uepe3 35 JeT ¢ MOMEeHTa Havasa dKCIUTyaTalluu;
. uepe3 40 et ¢ MOMEHTa Havaja KCIUTyaTalluu;
. uepes 45 et ¢ MOMEHTa HavaJia dKCILTyaTaluu.

. ledexrom Ha3bIBaeTCS:
. [ToBpexxeHrne TpyOOTIPOBO/Ia, BRISIBICHHOE IPH BU3YaJIbHOM OCMOTPE;
. Kaxxnoe otnenpHOE HECOOTBETCTBHE MPOIYKIIMHM YCTaHOBIEHHBIM TpeOoBa-

B. [loBpexnenne TpyObonpoBosa, BEISIBIEHHOE C IIOMOILBIO TPUOOPA;

—

0w OV D

W O\ N

. OTKIOHEHME TTOJIOKECHUS pr6onp013011a OT IIPOCKTHOI'O ITOJIOKCHUA.

. JdedeKT oTHOCUTCS K TPOEKTHBIM

. HenpoBap B cBapHOM 1IBE;

. He coorBerctBue HOPM peanbHbIM yCIOBUSM;
. Crapenue Tpyb6onpoBoja;

. Koppo3sus tpybonposozaa.

. leheKT OTHOCHUTCS K DKCILTyaTallHOHHBIM:

. OmmbKa mpoeKTa;

. HerrpoBap B cBapHOM IIIBE;

. He cooTBeTCTBHE HOPM PEATbHBIM YCIIOBHUSM;
T.

Hapyiienune pexxumMoB dKCIUTyaTallui TPyOOTpoBo/Ia.
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7. BMATHHOW Ha3bIBACTCS:

a. JlehekT reoMeTpun, MpU KOTOPOM CEUCHHE TPYObl MMEET OTKJIOHEHHE OT
KPYTJIOCTH, a HauOOJIBIINI U HAUMEHBIINN JUaMETPbl HaXOISATCS BO B3aUMHO TEp-
MEeHAUKYJSPHBIX HAMPABICHUSX;

0. Uepenyromuecss MomepeuHble BBIMTYKIOCTH M BOTHYTOCTH CTEHKH TPYOBI,
MIPUBOISIIME K U3JIOMY OCH M YMEHBIICHUIO MPOXOIHOTO CEUeHUSI HepTenmpoBoaa;

B. Jlokansnoe ymensienue [TPOXOJHOI'O cedenust TpyObl B pe3yibTate
Mmexanuueckoro BozjaeiictBus, mou KOTOPOM ne ITPOUCXOJIUT wuznoma ocu
HedTenpoBoa;

r. HecriomHocTh MeTaia CTeHKU TPYOBI.

8. 'odpoit HazbIBaeTCS:

a. Uepemyromuecs: monepeyHble BBIMYKIOCTH W BOTHYTOCTH CTEHKH TPYOBI,
MIPUBOISAIINE K H3JIOMY OCH M YMEHBIIICHHUIO ITPOXOTHOTO CEYCHUS HE(TEIIPOBOIA;

0. JlokaapbHOE YMEHBIICHHE MPOXOHOTO CEUEHHUs TPYOBI B pe3yibTaTe MexXa-
HUYECKOTO BO3JICHCTBHUS, ITPU KOTOPOM HE MPOUCXOIUT M3JI0Ma OCH He(TEIPOBOIA;

B. JlehekT reoMeTpun, P KOTOPOM CEUCHHE TPYObl MMEET OTKIIOHEHHE OT
KPYTJIOCTH, a2 HAaUOOJBIINH W HAUMCHBIIMK JUAMETPBl HaXOIATCS BO B3aUMHO TIEp-
TIEHIUKYJSIPHBIX HAIPABIICHUSX;

r. HecrutomHocTs MeTania CTeHKH TPYyOHI.

9. OBaIbHOCTBIO HA3BIBACTCS:

a. Yepenyrormecs MONEpPeYHbIC BBIMYKIOCTH WU BOTHYTOCTH CTEHKH TPYOBI,
MIPUBOISIINE K U3JIOMY OCH M YMEHBIIICHUIO MPOXOIHOTO CEUeHUSI HepTenpoBoa;

0. JledekT reoMerpuu, Mpu KOTOPOM CEUYEHUE TPYObl MMEET OTKJIOHEHHE OT
KpPYTJIOCTH, a HauOOJIBIINI ¥ HAUMEHBIINN JUaMETPbl HaXOISATCS BO B3aUMHO Tep-
MIeHIUKYJIIPHBIX HAIIPaBICHUSIX;

B. JIokaJIbHOE€ yMEHBIIIEHHE MPOXOAHOTO CEUYCHHUSI TPYOBl B pe3yjbTare Mexa-
HUYECKOTO BO3JICUCTBUS, MPU KOTOPOM HE IIPOUCXOIUT U3JIOMa OCH HePTermpoBoa;

r. HecriomHocTh MeTaia CTeHKU TPYOHI.

10. PacciioeHueM Ha3bIBaeTC:

a. JlokanpHOE YMEHBIIIEHUE MPOXOJHOIO CEUEHHUs TPYObl B pe3yibTaTe MeXa-
HUYECKOTO BO3JICUCTBUS, MPU KOTOPOM HE MIPOUCXOIUT U3JIOMa OCH HePTEITpoBoIa;

0. JledekT reoMerpuu, Mpu KOTOPOM CEUYEHUE TPYObl MMEET OTKJIOHEHHE OT
KpPYTJIOCTH, a HauOOJIBIINI U HAUMEHBIINN JUaMEeTPbl HaAXOASATCS BO B3aUMHO Tep-
MIeHIUKYJISIPHBIX HAIIPaBICHUSIX;

B. Uepenytomuecs: MOMEPEeUHbIE BBIMYKIOCTH W BOTHYTOCTH CTEHKU TPYOHI,
MIPUBOISIIME K U3JIOMY OCH M YMEHBIICHUIO MPOXOIHOT0 CEUCHUSI HePTEITPOBOIa;

r. HecriomHocTh MeTaia CTeHKU TPYOHI.
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11. TpemmHoO# Ha3bIBAETCS:

a. Uepenyromyecs: mornepeyHble BBHINTYKIOCTH W BOTHYTOCTH CTE€HKH TPYOBI,
MPUBOJAIINE K U3JIOMY OCH U YMEHBIIEHUIO TPOXOIHOT0 CeYeHUs! He()TEPOBOIa;

0. [edexT reomerpun, nMpu KOTOPOM CeUYEHHE TPYObI UMEET OTKIOHEHUE OT
KpPYTJIOCTH, a HAaUOOJBIINI W HAUMEHBIIMN AUAMETPhl HAXOIATCS BO B3aUMHO MEp-
MIEHIUKYJIAPHBIX HAIIPaBJICHUAX;

B. JledeKT B BUjI€ y3KOT0 pa3pbiBa MeTajia CTEHKH TPYyo;

r. JIokanpHOE yMEHBIIEHUE MPOXOJAHOr0 CEYEHHs! TPYObl B pe3yjibTaTe Mexa-
HUYECKOTO BO3JEHCTBUSA, IPU KOTOPOM HE MPOUCXOTUT U3JI0Ma OCU He(TEpoBoOIa.

12. MexkpucTtaminieckas KOppo3usi — 3TO:

a. Koppo3sus, pacnpocrpansiomascs no rpaHiilaM KpUCTaioB (3epeH) MeTall-
na;

0. Imeet BUJI OTJEIBHBIX TOYSYHBIX MTOPAKEHUI;

B. MImeeT BUJ OTAECIBHBIX MATEH;

r. Uepenyromuecss MONEPEYHbIC BBIMYKIOCTH U BOTHYTOCTH CTEHKH TPYOBI,
MIPUBOJISIINE K U3JIOMY OCH M YMEHBIIICHUIO MPOXOIHOTO CEYeHUsT HepTenmpoBoa.

13. MarHuTHBIM HEpa3pylAOIINM KOHTPOJIEM HA3bIBAETCS:

a. Bug Hepaspylaroniero KOHTpOJIs, OCHOBAaHHbI Ha aHAJIW3€ B3aWMOJEHCT-
BUS DJIEKTPOMArHUTHOTO MOJII BUXPETOKOBOIO MpeoOpa3oBaTeisl ¢ 3JIEKTPOMArHHT-
HBIM TOJIEM BUXPEBBIX TOKOB, HABOJIUMBIX B KOHTPOJIUPYEMOM OOBEKTE;

0. Bun Hepaspyiaromero KOHTpOJsi, OCHOBaHHBIA HAa PETUCTpalMu MapameT-
POB 3JIEKTPUYECKOTO TOJI, B3aUMOJICUCTBYIOIIETO C KOHTPOJIUPYEMBIM OOBEKTOM
WM BO3HUKAIOLIETO B KOHTPOJIUPYEMOM OOBEKTE B pe3yJbTaTe BHEIIHETO BO3/AEHUCT-
BUS;

B. Bun Hepaspymaromero KOHTpOJsi, OCHOBaHHBIM HAa aHAJIN3E€ B3aUMOJEUCT-

BUS MATHUTHOTO TIOJISI ¢ KOHTPOJIUPYEMBIM 0OBEKTOM;

r. Bun Hepaspymaromero KOHTpoJsi, OCHOBAHHBIM Ha PETUCTPALIMN U3MEHEHUI
[apaMeTpOB dDJEKTPOMATHUTHBIX BOJH paJHOMaIa3oHa, B3aUMOIEHCTBYIOIIUX C
KOHTPOJUPYEMBIM 00BEKTOM.

14. DnekTpruyecKkuM Hepa3pylIalouM KOHTPOJIEM HA3bIBACTCA:

a. Bug Hepaspyiaroiiero KOHTpoJisi, OCHOBaHHbBIM Ha PETUCTPALIMU U3MEHEHU
MapaMeTpoOB DJICKTPOMATHUTHBIX BOJH paguoAvana3oHa, B3aUMOJICHUCTBYIOIIUX C
KOHTPOJIMPYEMBIM 00BEKTOM;

0. Bun Hepaspylaromero KOHTpoJis, OCHOBAHHBIM HAa aHAIN3€ B3aUMOJEHCT-
BUSI MATHUTHOTO TIOJISI C KOHTPOJIMPYEMBIM OOBEKTOM;

B. Bun Hepaspymaromero KOHTpOJs, OCHOBaHHBIM HAa aHAJINW3E€ B3aUMOJEHUCT-
BUSI DJIEKTPOMArHUTHOTO TIOJISI BUXPETOKOBOTO MpeoOpa3oBaTelisi ¢ AJIEKTPOMArHUT-
HBIM TI0JIEM BUXPEBBIX TOKOB, HABOJUMBIX B KOHTPOJIUPYEMOM OOBEKTE;

r. Bun Hepazpymaromero KOHTpOJIsl, OCHOBAaHHBIA Ha PErHCTPallU MapamMeTpPOB
AIIEKTPUYECKOTO TOJS, B3aUMOJICHCTBYIOIIETO C KOHTPOIUPYEMBbIM OOBEKTOM WM BO3-
HUKAIOIIETO B KOHTPOJIMPYEMOM OOBEKTE B Pe3yJIbTaTe BHEIIHETO BO3/ICHUCTBUSI.
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15. PaguoBOIHOBBIM HEpa3pyLIAIOIIMM KOHTPOJIEM Ha3bIBACTCS:

a. Bujg Hepaspymaromero KOHTpoJisl, OCHOBAHHBIN Ha perucTpaluii U3MEHEHHM
napamMeTpoB BJEKTPOMATHUTHBIX BOJIH PaJUOJMANa30HA, B3aUMOACHCTBYIOUIUX C
KOHTPOJUPYEMBIM 00BEKTOM;

0. Bua Hepaspylaromero KOHTpoisi, OCHOBaHHBIM Ha aHAJIM3€ B3aUMOJEHCT-
BUS MATHUTHOTO TIOJISI ¢ KOHTPOJIUPYEMBIM 00BEKTOM;

B. Buj Hepaspyiamoero KOHTpOJIs, OCHOBAHHBI Ha aHaJIN3€ B3aUMOJCHCT-
BUS DJIEKTPOMArHUTHOTO MOJII BUXPETOKOBOIO MpeoOpa3oBaTeis ¢ 3JIEKTPOMArHUT-
HBIM TOJIEM BUXPEBBIX TOKOB, HABOJIUMBIX B KOHTPOJIUPYEMOM OOBEKTE;

r. Bug Hepazpymaroiero KOHTpoJis, OCHOBAaHHBII Ha perucTpanuy U3MEeHeHU !
TEIUJIOBBIX WJIM TEMIIEPATYPHBIX MOJEH KOHTPOIMPYEMBIX OOBEKTOB, BHI3BAHHBIX JI€-
dbexramu.

16. AKyCTUKO-DMHUCCHOHHBIM METOJIOM KOHTPOJISI Ha3bIBACTCS

a. Bun Hepazpymaromero KOHTpOJs, OCHOBAaHHBIM Ha aHalIM3€ B3aUMOCHCT-
BUSI MATHUTHOTO TIOJISI C KOHTPOJIMPYEMBIM OOBEKTOM;

0. MeTo Hepa3pylIaloero KOHTPOJis, OCHOBAaHHBIN Ha BBIJCIICHUU U aHAJIU3E
rapaMeTpoB CUTHAJIOB aKyCTHYECKON AYMUCCHH;

B. Buj Hepaspymaromero KOHTpOJIs, OCHOBaHHbBI Ha aHaIN3€ B3aUMOJECHCT-
BUSI DJIEKTPOMArHUTHOTO TIOJISI BUXPETOKOBOTO MpeoOpa3oBaTelisi ¢ AJIEKTPOMArHuT-
HBIM TI0JIEM BUXPEBBIX TOKOB, HABOJUMBIX B KOHTPOJIUPYEMOM OOBEKTE;

r. MeTon Hepa3pylIaloero KOHTPOJIsl, OCHOBAaHHBIN Ha T'e€HEpallud WOHU3U-
PYIOIIETO M3JIy4eHHS BEIIECTBOM KOHTPOJIUPYEMOro oObekTa 0e3 akTUBALUU €T0 B
IIpOLIECCE KOHTPOJIS.

17. B moioctu MarucTpaabHbIX HEPTEIPOBOIOB MOTYT 00pa30BBIBATHCS U Ha-
KaIlJIuBaThCS :

a. ITapaduHO-CMOJIMCTHIE OTIIOKECHHMSI, CKOTUICHHS BOJIBI M Ta3a, TPYHT, TECOK.
KaMHH, 3JICKTPOJIbI ¥ IPyTrUe MOCTOPOHHUE MPEIMETHI;

0. OTIIOKCHHUS TIIUHBI,

B. OTJI0OKEHUS PIKAaBUMHBL;

r. HedTsaubie crycrku.

18. lHTeHCUBHOCTH 00pa3oBaHus NMapauHO-CMOIUCTHIX OTI0KEHUN 3aBUCUT
OT:

a. Bpemenu rona;

0. B neTHuil mepuoja 3KCIUTyaTallii HMHTEHCUBHOCTH 00Pa30BaHUS OTJIOKEHUM
YBEJINUNUBACTCS;

B. OU3MKO-XUMHUYECKUX CBOMCTB HE(PTH, TeMIEpaTyphl MOTOKA U TUIPOAUHA-
MHYECKHUX YCIIOBUI MEPEKAUYKH;

r. He 3aBucur Hu OT 4ero.
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19. CxomuieHus Bobl 00pa3yroTCs MPU CKOPOCTSIX MOTOKA HEPTH HUXKE KPUTH-
YeCKOM (BBIHOCHOM ):

a. 0,8-1,0 m/c;

0. 2,0 m/c;

B. 3,0 M/c;

r. 4,0 m/c.

20. D¢ heKTUBHBIM CIOCOOOM YIaleHHs] CKOIUIEHU BOJABI U raza U3 MOJIOCTH
MarucTpajbHbIX HE()TEPOBOAOB ABIISAETCS:

a. YBEIIMYEHUE CKOPOCTU IIEPEKAYKY;

0. BriTecHeHHE UX C TOMOUIBIO MEXaHUYECKHUX OUYUCTHBIX YCTPOMCTB;

B. JloOaBneHure B epekaynBaeMbli IPOIYKT MPUCAIOK;

r. Beimapusanue.

21. Jlnst KOHTPOJS MPOXOXKICHHUS OYHUCTHBIX YCTPOMCTB MO TPYOONPOBOIY
OYMCTHBIE YCTPOUCTBA OCHAIIAKOTCS:

a. [lepenartunkamMu, CUTHAJIBI OT KOTOPBIX YJIABIMBAKOTCS JTOKATOPaAMU;

0. IlleTkamu;

B. ManxxeTamu;

r. CUrHajgbHbIM (DJIaYKKOM.

22. IlpoxogHoe cedyeHre TpyOonmpoBoa /sl MPOMYCKa OYMCTHBIX YCTPOUCTB C
MOJINYPETAHOBBIMU YIJIOTHUTENbHBIMU (YUCTALIMMHU) TUCKAMH JTOJKHO OBITH HE Me-
Hee:

a. 55 % oT BHENIHero guameTpa TpyObl Ha JJIMHE y4acTKa HeQTenpoBoa, Mo/1-
JIeKAIIETO OYUCTKE;

6. 65 % oT BHEWIHEro auaMeTpa TPyObl Ha JJIMHE y4yacTKa He(TErmpoBoja,
MOJIJIEKAIIETO OYUCTKE;

B. 85 % ot BHemHero auaMmerpa TpyObl Ha JJIMHE y4acTKa HepTenpoBOJa,
MOJIJIEKAIIETO OYUCTKE;

r. 95 % oT BHelHero AuaMeTpa TpyObl Ha JIJIMHE y4acTka HeTenpoBoia, MmoI-
JIeXKAIEeTO OYUCTKE.

23. CKOJBKO YUCTAIINX JUCKOB UMEIOT OUUCTHBIE ycTpoiicTBa Tuma CKP 1:
a. [1atp;

0. UetnIipe;

B. Tpu;

r. JIBa.

24, VI3HOC KPOMKH YHCTSIIETO JUCKa HE JOJKEH ObITh OoJiee:
a. 50 % oT ero HOMMHAJILHOM TOJIIIHNHBI;
0. 60 % oT ero HOMMHAJIBHOH TOJIIIUHBI;
B. 70 % OT ero HOMUHAJILHOMN TOJIIUHEI;
r. 80 % OT €ro HOMHUHAJIBHOM TOJIIIUHEI.
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25. V3HoC Beaymux AUCKOB HE J0JDKEH ObITh Oosiee:
a. 20 % OT uX HapyKHOTO TNAMETPA;

0. 15 % OT ux HapyKHOTO JTUAMETPA;

B. 10 % OT X HapyXHOTO JUaMETPa;

r. 5 % OT UX HaApy)KHOTrO THUAMETPA.

26. CKopoCTh JBUXKEHHS OYHCTHOTO YCTpOMCTBAa B HEPTENpPOBOAE AOJKHA
OBITH HE OoJee:

a. 10 m/c;

0. 8 M/c;

B. 5 M/c;

r. 15 m/c.

27. IlepnOAMYHOCTh OYHMCTKHM MArUCTPAJIbHBIX HE(TENPOBOIOB OYUCTHBIMU
yctporictBamu tuna CKP 1 cocraBnser:

a. He pexe | pa3 B KBapTal;

0. He pexe 2 pa3 B KBapTal;

B. HE pexe 3 pa3 B KBapTa;

I. HE pexe 4 pa3 B KBapTall.

28. BHeouepenHas oducTKa HedTENpoBOAAa MPOU3BOIUTCS TPH CHIDKCHHH
MPOITYCKHOW CIIOCOOHOCTH He(TemnmpoBoaa B MPOMEKYTKAX MEXKIY MEPUOTNICCKUMHU
OYHCTKAMU:

a. Ha 5 %;

6. Ha 3 %;

B. Ha 10 %;

r. Ha 8 %.

29. DKBUBAJICHTHBIN AUAMETP — 3TO:

a. BHyTpeHHMiIl [uamMeTp MHOTOHUTOYHOTO HE(PTENPOBOAa, PABHOLIEHHOTO (K-
BUBAJICHTHOTO) 110 TUAPABINYECKON XapaKTEPUCTUKE PacCMaTPUBAEMOMY CIIOKHOMY
HedTenpoBo1y 6€3 OTIOKECHUH;

0. BHyTpeHHuil amameTp MpPOCTOro OJAHOHUTOYHOIO He(TENpoBOAa, PaBHO-
LEHHOTO (PKBUBAJIEHTHOIr'0) MO TUAPABIMYECKON XapaKTepUCTUKE paccMaTpUBAEMO-
MY CII0)KHOMY He(TernpoBoly 0€3 OTI0KEeHUI;

B. BHyTpeHHUI nuameTp MpocTOro OJAHOHUTOYHOIO He(TenpoBoAa, paBHO-
LEHHOTO (PKBUBAJIEHTHOr'0) MO TUAPABIMYECKON XapaKTepUCTUKE paccMaTpUBaEMO-
MY CJI0)KHOMY HE(TEIPOBOJY C OTJIOKEHUSIMH;

r. BHyTpeHHu#l nuamerp MpoOCTOro OJHOHUTOYHOIO He(dTenpoBojaa, pPaBHO-
LEHHOTO (PKBUBAJIEHTHOIr'0) MO TUIPABIMYECKON XapaKTEepUCTUKE paccMaTpUBAEMO-
My MPOCTOMY He(dTenpoBoay 6€3 OTIOKEHHIA.
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30. D dexTuBHBINA TUAMETP — ITO:

a. BHyTpeHHHII nuameTp TPOCTOr0 OJHOHUTOYHOTO He(dTErmpoBOAa, pPaBHO-
[IEHHOTO (PKBUBAJICHTHOTO) 1O THAPABIMYECKON XapaKTePUCTHKE PaccMaTpHUBAEMO-
MY CJIOXXHOMY HEPTETIPOBOY C OTIIOKCHUSIMH;

0. BHyTpeHHHII TuaMeTp MHOTOHUTOYHOTO HEPTEPOBOIa, PABHOIIEHHOTO (JK-
BHBAJICHTHOT'O) IO THIPABIMYECKON XapaKTePUCTHKE PACCMATPUBAEMOMY CIIOKHOMY
HedTenpoBo1y 6€3 OTIOKECHUH;

B. Takoe 3HaueHNe BHYTPEHHETO nuaMeTpa HedTempoBoaa, KOTOPOE COOTBET-
CTBYeT (PAKTHYECKHM MOTEPSIM HAIOpa M yYUTHIBACT BIMSHUS PA3IUYHBIX OTIIOXKE-
HUI Ha €ro THIPaBIMYECKYIO XapaKTEPUCTHUKY;

r. BHyTpeHHH AuamMeTp MPOCTOr0 OJHOHUTOYHOTO HE(TENpOBOAA, PaBHO-
[IEHHOTO (PKBUBAJICHTHOTO) IO THAPABIMYECKON XapaKTEPUCTHKE PaccMaTpHBAEMO-
My MPOCTOMY He(dTenpoBoay 6€3 OTIOKEHUIA.

31. TpeOyeTcst mpoBeeHUE OUUCTKU HEPTEIPOBOAa MPU yMEHbIIEHUH dhdek-
TUBHOI'O JUaMeTpa MO CPaBHEHUIO C SKBUBAJICHTHBIM 00Jiee YeM:
a.Ha3%; 0.Ha8%; B.Hal%; T.Ha6%.

32. PaccrosiHue Mexay Kamepamu IycKa M IpueMa Ha HeTernpoBOjAE HE
JTOJDKHO TIPEBBIIIATH:

a. 300 km;

0. 400 xM;

B. 500 KMm;

r. 600 KMm.

33. OnTtuManbHOE paccTOSHUE MEXAY KaMepaMu IycKa U Npuema Ha HedTe-
MPOBOJIE COCTABJISET:

a. 250-300 xwm;

0. 200-250 kM;

B. 150-200 xMm;

r. 120-150 xm.

34. [Ipodunemep — «Kanumnep» npeaHa3HAUCH JIJIS:

a. KoHTpois kauecTBa CBapHBIX CTHIKOB;

0. [lepBuyHO# ouncTku HEPTENPOBOIA;

B. Onpenenenust BMATHH, TO(p, OBaTLHOCTEH;

r. OnpeneneHus: CTENECHN 3arpsi3HEHUSI BHYTPEHHEH MOBEPXHOCTH TPYOBI.

35. YapTpa3BykoBo# 1e(EKTOCKOI — «YIbTpAacKaHy MpeaHa3HaAuCH JJIS:
a. [lepBuuHOl 04MCTKU HEPTEIIPOBOIA;

0. OnpeneneHus: KOPpoO3uH, PacCIOCHUH, pUCOK, BKIIIOUCHHUI;

B. KOHTpoJ1s1 KauecTBa CBapHBIX CTHIKOB;

r. OnpeaeneHus: CTENECHN 3arpsi3HEHUST BHYTPEHHEH MOBEPXHOCTU TPYOBHI.
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36. MaruuTHbIf Ae(deKTOCKOI BBICOKOTO paspenieHus — «Marneckan» mnpen-
Ha3HA4YeH JJIS:

a. OnpeneneHust CTENEHU 3arpsi3HEHNS BHYTPEHHEH OBEPXHOCTH TPYOBDI;

6. OnpeneneHus KOPPO3UH, PacCIOCHUH, PUCOK, BKIIOUCHUH;

B. KoHTpOs KauecTBa CBAPHBIX CTHIKOB;

r. Onpenenenus AePeKTOB NONEPEYHBIX CBAPHBIX IBOB U KOPPO3HH.

37. AKyCTHKO-3MHCCHUOHHBIN KOHTPOJIb MPOBOJAUTCS JIJIS:

a. BeisiBrieHus pa3BUBaromuXcs 1e(PEeKTOB CBapHBIX COCAMHEHUM U OCHOBHOI'O
MeTaJula CTEHKH U JTHUILA pe3epByapa;

0. OnpeneneHus KOPPO3UH, PacCIOCHUHN, PUCOK, BKIIOUCHUH;

B. KOHTpOJ1sl KauecTBa CBaApHBIX CTHIKOB;

r. BeisiBIIeHUS TpELIMH B METAJIE PE3EPBYapa.

38. BuOpococTossHHE MarucTpajbHOTO HACOCHOTO arperata OIEHHUBACTCS
OIICHKOW «OTJIMYHO» IMPH BEIWYMHE CPEIHETO KBAJAPATHUYHOTO 3HAYCHHUS BHUOPOCKO-
pOCTH:

a. 1o 11,2 mm/c;

6. 10 4,5 mm/c;

B. 10 7,1 mm/c;

T. 10 2,8 MM/c.

39. BuOpococTossHHE MarucTpajbHOTO HACOCHOTO arperata OIEHHUBACTCS
OIICHKOM «YJOBJICTBOPUTEIILHO» TMPH BEIUYUHE CPEIHET0 KBAJAPATUIHOTO 3HAYCHUS
BUOPOCKOPOCTH:

a. 4,5-7,1 mm/c;

6. 1o 4,5 mm/c;

B. 7,1-11,2 mm/c;

r. cBeime 11,2 mm/c.

40. MeToapl aKyCTHYCCKON TUAarHOCTHKH MCIOJIB3YIOT B KaUeCTBE JUArHOCTH-
YECKON MH(POPMAIINH

a. Bubpamuro HacocHOTO arperara;

6. lllym paboratomiero arperara;

B. Macio paboraromiero arperara;

r. [IpoayKTHI CrOpaHus arperara.

41. Metoasl TpUOOJUATHOCTHKU HCIOJB3YIOT B KAaueCTBE TUATHOCTHYECKOMN
uH(popMaIuu:

a. [IpoayKThl CrOpaHus arperara;

6. lllym paboraroriero arperara;

B. BuOparnuto HacocHOTO arperara;

r. Macio paboratoiero arperara.
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42. Koo duimeHT TeXHUIECKOro cocTossHus 110 MomtHocTH [ TIA u3mensiercs B
npeaenax:

a. 0-1,0;

0. 0,5-1,2;

B. 0,5-0,8;

r. 0,2-0,9.

43. Ilocne mpoBeaeHUsI OYePETHOT0 PeMOHTA KOA(DPUIIUEHT TEXHUUECKOTO TI0
motHoctu ['TY:

a. Ckauko0Opa3HO yMEHBIIAETCS;

0. Cxkauko00Opa3HO yBEeJIMUMBACTCS;

B. YBEJIIMUUBAETCS B HECKOJIBKO pa3;

r. He usmensiercs.
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