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OTKPBITOE AKITMOHEPHOE OBILIECTBO HE®TAHA I KOMITAHIA "POCHE®TD"

HOPMBbI
TEXHOJIOIT'MYECKHUX ITOTEPb HE®TEIMPOAYKTOB ITPU 3AYUCTKE
PE3EPBYAPOB HA INIPEANIPUATUAX HE@TEITPOAYKTOOBECIIEYEHHNS HA
"POCHE®TB"

PJ1 112-045-2002
Jlama eésedenus 01.01.2002
PA3BPABOTAHBI OAO CKB "TpancuedreaBromatika" mo 3akasy OAO HK "POCHE®TB"
YTBEPXJAEHBI OAO HK "POCHE®TB" 05 nos16ps 2001 T.

BBECTHU B JIEMCTBHUE c 1 mas 2002 r. (ITpuxa3 Ne 54 ot 29 anpens 2002 r.)

Hacrosimuii JOKyMEHT yCTaHAaBIMBAae€T HOPMBI TEXHOJIOTHYECKHUX IOTEPh HE(TENPOAYKTOB IpU
3a4MCTKE pe3epByapoB Ha mpeanpusaTusx Hedrenpomykroodecrnedenus HK "POCHE®DTD".

C BBemenmeM B [eiictBue Hactosmux Hopm cumrars atmpmMu __cuay  "Hopwst
TEXHOJIOTHYECKUX TOTepPh HE(PTEIPOAYKTOB IIPH 3a4UCTKE pe3epByapos", yTB. [maBHETEnpOIyKTOM
I'TI "Pocuedtn" 26.12.94 1.

1. OBIME MMOJIOKEHUSI.

1.1. Hacrosmmuii JOKyMEHT yCTaHaBIMBAaET HOPMBI TEXHOJIIOTHYECKUX MTOTEPh HEPTETIPOIYKTOB IIPH
3a4ICTKE pe3epByapoB Ha mpeanpusaTisix Hedrenpomykroodecrnedenuss HK "POCHE®DTD".

1.2. HopMbl TEXHOIOTHYECKHX IOTEph NpH 3aYUCTKE pe3epByapoB (B nambHeimem "Hopmser")
PacIpOCTPaHAIOTCS Ha Pe3epByaphl BEPTHKAIBHBIE BMECTUMOCTEIO oT 100 mo 20000 M°, B ToM umcie
OCHAIIEHHBIE TIOHTOHAMH, M TOPM30HTAILHBIE BMECTUMOCTBIO OT 3 10 1000 M.

1.3. Hopmbl ycTaHOBIEHBI HCXOJAsS M3 YCJIOBHS IIOJHOTO 3allOJHEHUS NOJIe3HOro 00béma
pe3epByapa nepesi 0CBOOOXKICHUEM AJIs 3aUUCTKH.

1.4. 'eomeTprdeckne mapaMeTpbl BEPTUKAIBHBIX M TOPU3OHTANBHBIX PE3EPBYapoOB, MPUHSATHIE IPU
pacuérax HOpM, IpHuBeIeHBI B Tabmumax 1.1 u 1.2.

Tabmmmna 1.1. 'eomeTpuyeckre mapaMeTpsl BEPTUKAIBHBIX CTAIBHBIX PE3EPBYapoB

Bmectumocts Hwnametp Bricora Bmectumocts Huametp Bricora
pesepByapa, M° | BHYTPEHHHWH, M | CTeHKM, M | pe3epByapa, M° | BHYTPEHHMI, M | CTEHKH, M
100 4,73 6,0 3000 18,98 12,0
200 6,63 6,0 5000, 22,8 12,0
300 7,58 7,5 5000, 20,92 15,0
400 8,53 7,5 10000 34,2 12,0
700 10,43 9,0 15000 39,9 12,0
1000 12,33 9,0 20000, 45,6 12,0
2000 15,18 12,0 20000, 39,9 15,0
Tabnuma 1.2. 'eoMeTpruyeckre mapamMeTpbl TOPU3OHTANBLHBIX CTAILHBIX PE3CPBYapPOB
BwmectimocTs 3 5 10 25 50 75 100 500 1000
pesepByapa, M°
Hduametp, M 1,4 1,9 2,2 2,8 2,8 3.2 32 6,0 6,0
(BHYTpEHHHUI)
JuHa 2,0 2,0 2,8 4,3 9,0 9,0 12,0 18,0 35,8
LWJIUHAPUIECKON
YacTH, M
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1.5. Pe3epByapbl NODKHBI MEPHOAWYCCKH 3aUUINATHCS B COOTBeTCTBHM ¢ TpeboBanusmu ['OCT
1510. Kpome Toro, pe3epByapbl 3a4HINalOT MEpe]l peMOHTOM, TPaAyHpPOBKOH, HAHECEHUEM 3allIUTHBIX
NOKPBITUH Ha BHYTPEHHIOIO [OBEPXHOCTh pe3epBYapoB, CMEHOW Mapku He(Tenpoaykra u
BBIITOJTHEHUEM JIPYTHX TEXHOJIOTUIECKUX OMEPALHH.

1.6. Hopwms! ycranosneHs! mist Hedremnpoaykros - I, II, III, IV, V rpynm B 3aBHCHMOCTH OT UX
BS3KOCTH M CTENEHW HchapeHus. PacnpeneneHne HeTENpoAyKTOB Ha TpPYINBl MPUBEICHO B
[punoxenun 1.

1.7. B mporecce BBINOJHEHUS TEXHOJOTHMUECKUX ONEpaluil 3a4UCTKH pe3epByapoB 4acTh OCTaTKa
HeTEeNnpOYKTa BBIJEISIETCS U3 MPOAYKTOB pa3MbIBa U I1OCIIE OYHCTKH Ha OYHCTHBIX COOPYKEHUSIX C
MMOHMKCHHBIM Ka4eCTBOM OTKAYMBAETCS B TEXHOJIOTHUECKHE pe3epByapsl C HEPTEIPOIYKTOM,
HMEIOIIMM 3arac Ka4yecTBa, WM TMEPEBOAMTCA B CMech oTpaboraHHbix Hedtenpoaykros (CHO),
ocTalbHasl 9acTh OCTAaTKa HEPTENPOIYKTa TEPSIETCs] OE3BO3BPATHO.

1.8. TloTepn OT CHIKEHHSA KadecTBa - 3TO Macca He(TEIpPOIYKTOB, NEPEeBEAEHHBIX B CMEChH
orpaboTanHbix HedTenpoaykros (CHO).

1.9. be3Bo3BpaTHBIE IOTEPH - 3TO IOTEPH HEPTEHPOLYKTOB BCIEACTBHE BEHTHUIMPOBAHMUS,
MIPOMBIBKH, IPOMApKH, MEXaHWUYECKONW WM PY4YHOM 3audcTku U Jpyrux omnepauuil. KommgectBo
0€3BO3BPATHBIX IOTEPb HEPTEHNPOJYKTOB 3aBUCHT OT IIOJHOTHl M KauyecTBa TEXHOJIOIMYECKUX
oreparuii 3a4MCcTKU 1 3QHEeKTHBHOCTH PabOThI OUYMCTHBIX COOPYKEHHUH.

CooTHolIeHUE BeIMYUH 0e3BO3BPATHBIX MOTEPh U MOTEPh OT CHHIXKEHUS KaueCTBa YCTAHOBICHO Ha
OCHOBE 9KCIIEPUMEHTAIBHBIX JaHHBIX 110 MEXAaHU3UPOBAHHOM 3aUMCTKE Pe3epByapoB, 3(HEKTUBHOCTH
pabOTBl OYHMCTHBIX COOPY)KEHHWH, JHTEPaTypHBIX CBEICHHH M ONbITa NPUMEHEHUS paHee
pa3paboTaHHBIX HOPM HOTEPH MPH 3aYHCTKE PE3EPBYapOB.

1.10. HopMmBbl ycTaHOBIIEHBI AJIs1 YCIOBUN MPOBEIECHUS 3aUUCTKUA B COOTBETCTBUM ¢ "MHCTpykuuen
TI0 3a4MCTKE PE3epBYapOB OT OCTATKOB HEPTEIPOAYKTOB".

1.11. KommnuectBo BOAbl UIsi HPOMBIBKM BHYTPEHHHMX IIOBEPXHOCTEH pe3epByapoB M3-NOJ
He(TENPOIYKTOB OIPENEeNsIeTCcs] COTIacHO AeicTBylomel "Meronnke pacueTa yKpYNHEHHBIX HOPM
BOJIONOTPEOJICHUS U BOJOOTBECHUS "

1.12. 3auncrka pe3epByapoB OT HEPTEPOAYKTOB | TPyMITEI MPOBOANTCS 1O CIEAYIONM OCHOBHBIM
JTanam:

OCBOOOXKJICHHE pe3epByapa OT ocTaTka HeQTenpoaykra '"HoabEéMOM €ro Ha Boay" MyTEM
3aKauMBaHMS BOABI IO YPOBHS HIDKHEH OTMETKH NPHUEMO-PA3aTOYHOr0 NaTpyoKa;

BBIKa4yKa BOJIbI C OCTATKOM HE(PTENPOAYKTa Ha OYHCTHBIE COOPYKEHHS;

Jeraszanysi pe3epByapa INPHUHYIUTEIbHOM MJIM €CTECTBEHHOW BEHTWISLMEH OT MapoB
He(TenmpoayKTa;

MIPOMBIBKA pe3epByapa BoJOH (B COOTBETCTBUU C HOpPMaMH HEJOMOTpeOIeHH s);

yllaJIeHHEe TIOHHOTO OCaJKa.

1.13. be3Bo3BpaTHBIE TOTEPH HEPTEIPOIYKTOB | TPYIIIIBI IPH 3aUHCTKE PE3EPBYapOB BKIIFOYAIOT:

TIOTEpH SMYJIBTUPOBAHHBIX M UCIIAPHUBIINXCS HEPTEPOIYKTOB HAa OUYMCTHBIX COOPYKEHHUSX;

TIOTEePH TIPH JIeTa3alliy pe3epByapa OT apoB He(TEPOAYKTa.

1.14. Tlotepn OT CHM)KEHHS KadecTBa HE(TEIPOIYKTOB | IPYNIBI COCTABIAIOT HEPTEIPOLYKTHI,
OTJeNsAeMble OT BOJbI, IOCTYNUBIIEH HA OYUCTHBIE COOPY>KEHUSI.

1.15. 3aumctka pe3epByapoB OT ocTaTKoB HedrempoxykroB II-V rpymnm npoBomuTcs 1O
CJIEIYIOIIMM OCHOBHBIM 3Talam:

BBIKa4Ka MOJBIXKHOTO OCTAaTKa HE(TEMPOLyKTa HACOCOM B Pa3AeIOuHBII pe3epByap;

pa3orpeB BA3KOT0 OCTaTKa Mmapom (0T KOTENbHOM WK epeIBIKHOM MPOMapOYHON YCTAHOBKN);

MoliKa pe3epByapa ropstaeil BoAoH Uil MOKIIUMH CPEJCTBAMU;

Jera3alysl  pe3epByapa IPHUHYJUTEIFHOH WM €CTECTBEHHOH BEHTWISAMEH OT I1apoB
HETENPOIYKTa;

yJaJIeHue JOHHOTO OCaJKa.

1.16. be3Bo3BparHsbie notepu HedTenpoaykTos II-V rpymnm npu 3auncTke pe3epByapoB BKIIOYAOT:

MIOTEPH IPU IPOMBIBKE BOJOH M MOIOIIUMH CPEICTBAMHU CTEHOK U JHUII Pe3epPBYapoB;

TIOTEPH TIPH JIeTa3alNH;

MIOTEPH SMYIBIUIPOBAHHBIX HE(PTEIPOIYKTOB HA OUYMCTHBIX COOPYKCHUSX.

1.17. TloTepn OT CHMXXCHUS KauecTBa IPH 3a4MCTKE pe3epByapoB oT HeTenpoxykros II-V rpymmn
COCTaBIISIIOT HE(TENPOINYKTHI, OTAEIsIEeMble OT IPOMBIBOYHONW BOABI MM MOIOIIMX CPEACTB Ha
OUYUCTHBIX COOPYXKEHHUSAX.
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2. HOPMBI NIOTEPHb HE®TENMPOAYKTOB ITPU 3AYUCTKE BEPTUKAJIBHBIX
CTAJIBHBIX PESEPBYAPOB

TexHonormueckne MOTEPH NPU 3aYUCTKE PpE3EPByapoB B COOTBETCTBUH C "MeTOAMKOMN
OTIpeZICTICHUS TOTEPh HEPTEPOAYKTOB MPH MPOBEICHNH 3a4MCTKH pe3epByapoB Ha npennpustusx HK
«PocHe(dTE»" cOCTOAT M3 MacCh He(YTEMPOIYKTa, OCTAIOIIETOC B IOHHOM OCaJIKE B pe3epByape Hocie
BBINTOJIHEHHSI IEPBOTO 3Tarla 3a4MCTKH, U MAacChl HEPTENPOAYKTa, HAIMIIIETO Ha BHYTPEHHNE CTEHKU U
KOHCTPYKILIMH pe3epByapa, yAAIsIEMOr0 M3 pe3epByapa Ha CIEIYIOIIUX 3TallaX 3a4iCTKH - Pa3orpese,
Jiera3aluy, TTPOMBIBKE W yJaJICHUH OCTAaBIIMXCS Ha JTHE MEXaHUUECKHX NMpUMecel (p>KaBUMHBI, IeCKa,
u 1p.).

2.1. Macca notepb HeTenpoAyKTOB onpenensercs no hopmyie:

M = M, or. T M. (1)
rze: Myor. - Macca HepTeIpOAyKTa B TOHHBIX OTJIOKEHUSX, KT;

M. -Macca He(TEepoIyKTa, HAJMIIIEr0 HAa BHYTPEHHNE CTCHKH M KOHCTPYKIIUH pe3epByapa, Kr;

2.2. Macca He(hTeTIpoIyKTa B JOHHBIX OTJIOKEHHSX OIpeersieTcs Mo GopmMyIie:

Muor. =0,785 - J-h-p-n (2

rne: /1 - BHyTpeHHHH TMaMeTp pe3epByapa, M;

h - cpenHsis BEICOTA CIIOSI IOHHBIX OTJIOKEHUH, M;

P - IIIOTHOCTH HE(TEMPOAYKTA B JOHHBIX OTIOKEHHAX, KI/M".

Tpunumaercs y1s1 pacuetos p = 1000 kr/m’.

N - monst comepkaHus He(TENPOAYKTa B JOHHBIX OTIOKEHHSAX. 110 YCPEOHEHHBIM HTaHHBIM
pe3ysibTaToB oOTeuecTBeHHbIX U 3apyOexxHbix HWP u OKP mno oumcTke pesepByapoB st
HedTenponykros [ rpynmsr N = 0,65; ans sedrenpoxykros [I-V rpymm N = 0,7.

CpenHsii BBICOTa MOHHBIX OTJIOXKEHHWH BBIUMCIIETCS] HE MEHEE 4YeM U3 IISITH PE3yNIbTaToB
N3MEpPEeHNl B TOUYKAaX, pACIOJNIOKEHHBIX Ha JUaMeTpajJbHOW JMHUM [HHINA, TPOXOMsIieil uepes
puéMo-pa3IaToOuHbIi naTpyooK, o Gopmyie:

_n,tn,+..+n,

= 3)

IZie: N - KOJIMYECTBO U3MEPEHUN.

2.3. Macca HeTenpoayKTa, HAJIMIILEr0 HAa BHYTPEHHHUE CTEHKU Pe3epByapa, PacCUUTHIBACTCS I10
bopmye:

M. =K, - S “4)

rae: K, - koapdunuent Hanunanus HehTENPOIYKTa HA METALTMIECKYIO TOBEPXHOCTD, KI/M?;

S - MIOIA/Ib MOBEPXHOCTH HANHUITAHHS, M

2.3.1. Kospduuuentsl Hanunanus HedTenpogykra (Kr/M?) Ha METALIMYECKYHO MOBEPXHOCTH
BEPTUKAJIBHBIX PE3EPBYapOB OMNpEJACNIEHBl 10 3KCIEPUMEHTAIBHO HAWJAECHHBIM O3MIHPHYECKUM
3aBUCHMOCTSIM TIOCJIE MaTeMaTH4ecKOH OOpabOTKH pe3yJabTaTOB OIpENeNICHHs MAacChl HAIMIIIINX
HEQTENPOAYKTOB C Pa3IMYHOH BA3KOCTHIO HA METAJUIMUYECKYIO MOBEPXHOCTh C yYETOM IPHBEICHUS
pa3MepHOCTEN apaMeTpoOB, BXOAAIINX B OPMYITY:

JUIS BA3KOCTH, BBIDAKEHHON B MM*/C

K, =0,01217 - v**° (5)
IJIA BA3KOCTH, BLIpa»ceHHOI‘/'I B cM?/C

K, =0,03349 - y*22 (5a)
11 BSI3KOCTH, BLIpameHHOﬁ B M2/c

K, =0,25367 - %2 (56)

rJie: V- KHHeMaTH4ecKast BA3KOCTh IIPH TEMIIepaType HaUIaHHs.

B pacuérax HOpM TMOTEph HEPTEHPOAYKTOB MPH 3aYMCTKE BEPTHKAIBHBIX CTAJIBHBIX PE3EPBYapoB
MIPUHSTHI CIEIYOMNe 3Ha9eHUsI K03()(GHINEHTOB HAMITAaHUS:

Jua I rpymms Hedrenponykros K, = 0,0142 kr/m?

T 11 rpynmsr Hegrenpoxyktos K, = 0,0257 kr/m?

Jns 1T rpynmer HedrenpoayktoB K, = 0,0335 kr/m?

Js IV rpymms Hedrenponykros K, = 0,0478 kr/m>

Jns V rpynnel Heprenpoaykros K, = 0,0608 kr/m?

2.3.2. Tlnomane MOBEPXHOCTH HAJMIAHHMA HE(PTENPOIYKTOB B BEPTHKAJIBHBIX pe3epByapax
orpenensercs mo Gopmyie:

IUTst pe3epByapoB 0e3 moHToHa S=7 - D - H (6)

I PE3epBYapoB ¢ MOHTOHOM S =7 + D - H + 0,785D? (6a)

S - MIOIA/L MOBEPXHOCTH HANHUITAHHSA, M7,

D - BHyTpeHHMI 1uaMeTp pe3epByapa, M
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H - BbIcOTa cCMOUEHHOW HE(TENPOAYKTOM MOBEPXHOCTH CTEHKH BEPTUKAILHOTO pe3epByapa, M.

2.4. HopMBI TEXHOJIOTHYECKUX HOTEPh HEPTENPOIYKTOB IPH 3aYNCTKE BEPTHKAILHBIX PE3epBYapoOB
MIPUBEJICHBI B TAOJIHIIAX:

HedrenpoaykToB I rpynmsl - Tabaunax 2.1 u 2.2.

HedTenponaykros Il rpymmsr - Tabmure 2.3.

HedTenponykros I rpymmer - Tabmure 2.4.

HedrenpoaykToB IV rpynmsl - Tabmune 2.5.

He(TENPOAYKTOB V TPYIIHI - Tadmwuie 2.6.

2.5. Ilpumep pacuera mnoTepp HE(TENPOAYKTOB TPH 3aYUCTKE BEPTHKAJIBHOTO pe3epByapa
npusefeH B [Ipunoxenun 2.

3. HOPMbBI IOTEPb HE®TEITPOAYKTOB IIPU NPOBEJIEHUHN 3AYNCTKHA
I'OPU3OHTAJIBHBIX PESEPBYAPOB

3.1. Macca noteps He(TENPOAYKTOB NMPU MPOBEICHHU 3aYMCTKH TOPH3OHTAIBHBIX PE3epPBYapoB
ompenensercs mo Gopmye (1).

3.2. Macca IOHHBIX OTJIOKCHHUH B TOPH30HTAIBHBIX PE3EPByapax pacCUUTHIBAETCs MO GopMmye:

Myo =V :p- N @)

rae: V - 00beM JIOHHBIX OTJIOKEHHIH, M*;

p - IJIOTHOCTh HE(TEMPOAYKTA B JOHHBIX OTIOKEHHUSX, KI/M’; IPUHATA B pacyeTax pasHoi 1000
Kr/M>;

N - nmonst copepxaHusi HEPTENPOJAYKTa B JOHHBIX OTIOXKEHHAX: sl | rpynmbl HeTenpoayKTOB
N=0,65; mua II - V rpynin N=0,7.

Ocalok HakalMBaeTCs B HIDKHEH 4YacTH pe3epByapa, IPH 3TOM paclpeiesieHHe ocaika IIo
TOJIIIMHE HEpaBHOMEpHO. B pacderax npuHMMAaeTcs YacTh IOBEPXHOCTH, OTpaHMYECHHAs IyTow,
paBHo#i 3/16 okpyxHoctn (1/8 + 2/32). Ilocne moacTaHOBKH M IpeoOpa3oBaHMs HoIydaeM (OpMyITy
Ui omnpezeneHus o0beMa ocajka BbICOTOH h, oOpasyromierocst B HW)KHEW 4acTH TOPU30HTaJIBHOTO
pesepByapa:

V=0,589-7/-h-(D-h) ®)

rae: D - BHyTpeHHMI [uaMeTp pe3epByapa, M;

h - cpenHss BBICOTA JOHHBIX OTIIOKECHUM, M;

[ - nmuHA pe3epByapa, M.

[pumeuanue: niomHocmv 0caoka, 001 COO0epiHCcaHus Heghmenpooykma 6 ocadke, 005
NOBEPXHOCTU 20PU3OHMATILHBIX PE3ePEYapos, Ha KOMOPOU NPOUCXOOUN HAKONAEHUE 0CAOKA, NPUHSMbL
no YCpeOHeHHbIM OAHHLIM HA OCHOBAHUU PEe3VIbINAMOE OMEeYeCMBEHHbIX U 3apYOedCHbIX HAYYHO-
UCCIe008amenbCKux U ONbIMHO-KOHCIMPYKIMOPCKUX pabom no ovucmke pe3epeyapos.

BbicoTa OHHBIX OTJIOXKEHHH HM3MEpseTCs HE MeHee, YeM B IISITH TOYKaxX MEPHEeHAMKYISPHO K
HIDKHEH O00pasylollieidl TOpPH30HTAJIBHOTO pesepByapa. CpemHssl BBICOTa JOHHBIX  OTJIOXCHHUH
paccunTtbiBaercs 1o ¢popmye (3).

Ioncrasnsist (8) B (7) momywaem ¢opmyny aist pacuera Macchl JOHHBIX OTJIOXXKEHHH B
TOPU30HTAJILHOM pe3epByape:

M,or =589 -7/-h-N-(D-h) C)

3.3. Macca He(TenpoayKTa, HATUIIIIETO Ha CTEHKH TOPU30HTAJIBHOTO Pe3epByapa, pacCUUTHIBACTCS
o opmyie (4).

3.3.1. Ilnomames CMOYEHHOW TIOBEPXHOCTH HAJIMIMAHUS B TOPU3OHTAIBHOM pe3epByape
oIpeseNsieTcs ¢ y4eTOM TOTO, YTO MaKCHMalbHasl BBICOTA HAIlONHEHHS pe3epByapa He npesbimuaet 0,9
BBICOTHI pe3epByapa, T.. TuaMeTpa pe3epByapa.

S;=m-D-[+2-0,785 - D? - Seen (10)

T7IE: Succw - TWIOIIA/b HECMOYEHHON MOBEPXHOCTH, M-,

S oo =SVeen TS¥en

S;ZCM - IUIONmIaAb, pPaBHAs JUIMHE IyIM OKPYKHOCTH peE3epByapa, YMHOXEHHOM Ha JUIMHY
pesepByapa, M*,

Sﬂw - IIOIaAb JBYX CEIMEHTOB HA JHUIIAX pe3epByapa (MUIMHA IyT'W M XOPAbI ONPEEIeHa 10

CIIPAaBOYHBIM JIAHHBIM).
B pesynbrare Bcex npeoOpazoBaHuii moiydaeM (opMmyly OmNpenesieHHs IUIOLIaJu MOBEPXHOCTH
HaJIMIaHKUs B TOPU3OHTAILHOM pe3epByape:
S, =2,498 - D - [+1,489 D? an
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3.3.2. Koodpduiment namumanus sHedrenmpomykra (KIr/M?) Ha METAUIMYECKYIO TOBEPXHOCTDH
TOPU3OHTAJILHBIX PE3epBYapoOB OMNpEJAENIEH I10 SKCIEPUMEHTAILHO HAWJEHHBIM OSMIMPHYECKUM
3aBUCHMOCTSIM TIOCTIE MaTeMaTU4YeCKOW OOpaOOTKH pe3ysIbTaTOB OMpEAENeHUS MacChl HAIMITIITUX
HEQTENPOJYKTOB C Pa3IMYHOM BA3KOCTHIO HA METAJUIMUYECKYIO MOBEPXHOCTh C yYETOM IPHBEICHUS
pa3MepHoCTel mapaMeTpoB, BXOAAMHNX B HOpMyIy:

JUIS BA3KOCTH, BBIPAKEHHOM B MM*/C

K.=0,0138 - v**® (12)
IS BA3KOCTH, BEIPAXKEHHON B cM%/C

K,.=0,0362 - v**® (12a)
1A BA3KOCTH, BBIPAXKEHHOMN B M/C

K. =0,2486 - v**® (126)

rJie: V- KHHeMaTH4ecKast BA3KOCTh IIPH TEMIepaType HaMMaHUs (3a4MCTKH)

B pacuérax HOpM moTepp HE(TENPOLYKTOB IPHHSATHI CIEAYIONIME 3Ha4eHHs Kod(PQUIHMEHTOB
HaJIMIIaHUS B TOPU30HTAIBHBIX CTAIIBHEIX Pe3epByapax:

Jns 1 rpynmer Herenponykros K, = 0,0160 kr/m?

Tt 11 rpynmsr Hegrenpoxykros K, = 0,0280 xr/m?

Jist 11 rpynimet medrenponykros K, = 0,0361 kr/m?

Jns IV rpynns Hedrenpoaykros K, = 0,0506 kr/m?

Jus V rpynmsn HedrenpoaykTos K, = 0,0636 kr/m

3.3.3. Macca HedTenpoaykra, HaJMIIIEr0 Ha CTCHKU TOPU3OHTAIBHOTO Pe3epByapa, Openessiach
o hopmyam:

s | rpynmsr HedrenpoaykTo M, = 0,040 - D - [+ 0,024D?

ms 11 rpynmer HedrenpoaykToB M, = 0,070 - D - [+ 0,042D?

mra 11 rpymmsr HedrenpoaykToB M, = 0,090 - D - [+ 0,054D?

nis IV rpynmer neprenpoaykros M, = 0,126 - D - [+ 0,075D?

s V rpynnsl Hedrenpoayktos M, = 0,159 - D - [+ 0,095D?

3.4. HopMmbl TEXHOJOTHYECKHX TMOTEPh HEPTEHPOJYKTOB TPH 3a4UCTKE TOPHU3OHTAIBHBIX
pe3epByapoOB MMPHUBEICHBI B TAOJIHIIAX:

HedTenpoaykToB | rpynmsr — tabmume 3.1.

HedTenponaykros Il rpymmsr - Tabmure 3.2.

HedrenpoaykTos III rpynmsl - Tabmmme 3.3.

HedrenpoaykToB IV rpynmsl — Tabmune 3.4.

HeTenpoayKTOB V rpynnsl — tadiume 3.5.

3.5. Tlpumep pacuera morepb HE(PTENPOMYKTOB IPHU 3a4YUCTKE TOPU3OHTAILHOIO pe3epByapa
npuseneH B [Ipunoxenun 3.
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Tab6muma 2.1. )

HopMBbI TEXHOTOTHYECKHX TOTEPh HEPTEPOAYKTOB | TPYIIIBEI MPY 3a4MCTKE BEPTUKAIBHBIX CTAIBHBIX PE3EPBYapOB

Cpenuss BMecTUMOCTh pe3epByapoB, M’
Boicota | Buanoreps [100]200] 300 | 400 | 700 [1000]2000]3000] 5000, [5000,[10000]15000]20000-1]20000-2
JTOHHOTO HedTe-
ocajJkKa, [ IPOAYKTOB Hopwmbl oteps HeTENPOIYKTOB, KI/ pe3epByap
MM
6e3sossparnsie| 32 | 63 | 82 | 104 [ 155 | 216 [ 328 [ 511 [ 736 | 626 [ 1651|2245 [ 2930 | 2282
s [|cmwrers 26|51 ] 67 | 85 [ 127|177 | 268 [ 418 | 602 | 512 [ 1351 [ 1837 2398 | 1867
KayeCTBa
BCEro 58 [114] 149 [ 189282 [393 [ 596 | 929 [ 1338 [ 11383002 [ 4082 | 5328 [ 4149
6essoseparnbie| 64 [124] 163 [ 206 [ 307 [ 429 [ 651 [1016] 1465 [ 1245[3292 [ 4479 [ 5848 | 4549
1o |crmmerms 521102 133 | 168 [ 252 | 351 | 533 | 831 [ 1199 | 1019 2693 | 3665 | 4785 | 3722
KadyeCTBa
BCErO 116]226] 296 | 374 [ 559 [ 780 [1184]1847| 2664 | 2264 | 5985 | 8144 | 10633 | 8271
6essospatubie| 95 [186] 243 | 308 | 460 | 643 [ 974 [1522] 2195 [ 1864 [ 4933 [ 6713 | 8766 | 6817
P 78 [152] 199 [ 2521376 | 526 | 797 [1245] 1796 [ 1525 [ 4036 [ 5492 | 7172 | 5577
KayeCTBa
BCErO 173]338[ 442 | 560 [ 836 |1169[1771[2767] 3991 | 3389 [ 8969 [12205] 15938 | 12394
6e3sossparnsie| 127]248 | 324 | 410 [ 613 | 856 [1298]2027( 2924 | 2483 | 6574 | 8947 | 11684 | 9084
5o [cHmKems 104]203 | 265 | 335 [ 501 | 700 [1062]1659| 2392 [ 2031 ] 5379 | 7320 | 9559 | 7433
KauecTBa
BCErO 231]451( 589 | 745 [1114]1556(2360|3686] 5316 | 4514 [11953]16267] 21243 | 16517
6e3Bossparabie| 158(309 [ 404 | 512 [ 765 [1069[1621]2533[ 3653 [ 3101 | 8216 [11181] 14601 | 11352
55 [cHmKers 130253 331 | 419 | 626 | 875 |1326[2072] 2989 [ 2537 [ 6722 [ 9148 | 11947 | 9288
Ka4yeCTBa
BCEro 288[562] 735 | 931 [1391[1944[2947[4605] 6642 | 5638 [14938]20329] 26548 | 20640
6essosparubie| 190[371] 485 | 614 | 918 [1282[1944[3038] 4383 [ 3720 [ 9857 [13414] 17519 | 13620
I 155304397 | 502 | 751 [1049]1591 (2486 3586 | 3044 | 8065 [10975| 14334 | 11143
KadyeCTBa
BCEro 345]675] 882 [ 1116]1669[2331[3535[5524] 7969 | 6764 [17922(24389] 31853 | 24763
6essossparnbie| 221[433 [ 566 | 716 [1071]1496[2268]3544] 5112 [ 4339 [11498]15648] 20437 | 15887
CHIDKCHHUS 181[354| 463 | 586 | 876 [1224]1855][2899( 4183 [ 3550 | 9408 [12803] 16721 | 12999
35 KayeCTBa
BCETO 402]787(1029[1302[1947[2720(4123 |6443] 9295 | 7889 [20906|28451| 37158 | 28886
6essossparnsie| 253494 | 646 | 818 [1223]1709[25914049( 5842 | 4958 [13139]17882] 23355 | 18155
40 |crmrenns 207]404[ 529 [ 669 [1001]1398]2120[3313] 4780 [ 4056 [10750]14631] 19108 | 14854
KayeCTBa
BCErO 460] 898 [1175]1487[2224[3107[4711]|7362]10622] 9014 [23890]32513[ 42463 | 33009

Tabnuma 2.2.

HopMbl TEXHOJIOTHYECKUX TOTEPh HEPTEMPOAYKTOB | IPYIIBI IPU 3a4MCTKE BEPTUKAIBHBIX CTAIBHBIX PE3EPBYapoOB
C IIOHTOHOM

Cpennsis BMeCTHMOCTb PE3epByapoB, M
Beicota | Buamoreps [100]200 ] 300 [ 400 | 700 [1000]2000]{3000] 5000, [5000,]10000]15000]{20000-1] 20000-2
JIOHHOT'O HedTe-
ocajka | MpPOAYKTOB Hopwmsl oteps HeTEPOIYKTOB, KI/ pe3epByap
MM
6essoseparnbie | 32 | 63 | 82 [104]155[217[329]513] 739 [ 629 [ 16582255 2943 | 2292
e 265167 |85 [127[177]269[420] 605 | 515 [ 1356 | 1845 | 2408 | 1875
KadyeCTBa
BCETO 58 [114] 1491189 [ 2821394 [ 598 [ 933 [ 1344 [ 11443014 [ 4100 | 5351 | 4167
6e3sosparube | 64 [ 125] 163 [ 206 [ 308 | 430 [ 652 [1018] 1468 | 12483299 [ 4489 | 5861 [ 4559
1o |cmmmenns 52 [102] 133 [ 169 [ 252 [ 352 | 534 | 833 [ 1201 [ 1021 [ 2699 [ 3673 | 4795 | 3730
Ka4dyeCTBa
BCETO 116[227[296 [ 375 [ 560 [ 782 [1186]1851] 2669 [ 2269 | 5998 [ 8162 | 10656 | 8289
15 |6esBossparnsre | 95 | 186 | 244 | 308 | 461 | 643 | 976 [1524] 2198 | 1866 | 4940 [ 6723 | 8779 | 6827




(X) x““’ICTankaH +7(8452) 20-88-44

pe3epByapbl 1 HedTebasbl NOA KLY www.himstalcon.ru
CHUIKCHHS 78 [ 152] 199 [ 252 [ 377 [ 526 | 798 [1247( 1798 [ 1527 ] 4042 | 5500 | 7182 | 5586
Ka4yeCTBa
BCErO 173] 338 | 443 | 560 | 838 [1169]1774]2771] 3996 | 3393 | 8982 [12223] 15961 | 12413
6esosparuble | 127]248 [ 324 [ 410 [ 613 [ 857 [1299]2029] 2927 [ 2485 [ 6582 [ 8956 | 11696 | 9094
5o |crmieri 104] 203 [ 265 | 336 | 502 | 701 [1063[1660] 2395 [ 2033 | 5385 [ 7328 | 9570 | 7441
KayeCTBa
BCETO 231451589 [ 746 [1115[1558]2362[3689] 5322 [ 4518 [11967[16284] 21266 | 16535
6esosparnsie | 158]310 | 405 [ 512 | 766 [1070]1622[2535] 3657 [ 3104 | 8223 [11190] 14614 | 11362
55 [cHimKeHms 130] 253 [ 331 | 419 | 627 | 876 [1327[2074] 2992 | 2540 | 6728 | 9156 | 11957 | 9296
KaduecCTBa
BCErO 288] 563 [ 736 | 931 [1393[1946[2949]4609] 6649 | 5644 [14951[20346] 26571 | 20658
6essoseparnbie | 190] 371 ] 485 [ 614 [ 919 [1283[1946]3040] 4386 [ 3723 [ 9864 [13424] 17532 | 13630
30 |crmxenus 155[304 397 | 503 | 752 [1050[1592(2488( 3589 | 3046 | 8071 [10983| 14344 | 11151
Ka4dyeCTBa
BCEro 345] 675 | 882 [1117]1671{2333]3538|5528] 7975 | 6769 [17935[24407| 31876 | 24781
6essossparnbie [221]433 ] 566 [ 717 [1071[1497[2269]3546] 5116 [ 4342 [11505]15658] 20450 [ 15897
35 [crmKeHms 181354 | 463 | 586 | 877 [1225]1856(2901| 4185 3552 | 9413 [12811] 16731 | 13007
Ka4yeCTBa
BCETO 402|787 [1029]1303[1948[2722[4125]6447] 9301 | 7894 [20918]28469] 37181 | 28904
6esospatHble |253] 495 | 647 | 819 [1224]1710[2592[4051] 5845 [ 4960 [13146]17892] 23367 | 18165
40 |crmwer 207] 405 [ 529 | 670 [1001]1399(2121[3315[ 4782 [ 4059 [10756{14639] 19119 | 14862
KayeCTBa
BCErO 460] 900 | 1176]1489]2225[3109]4713]7366]10627] 9019 [23902]32531] 42486 | 33027
Tabmuma 2.3.
HOpMI)I TCXHOJIOTUYCCKUX NOTEPH He(i)TerO,ZlyKTOB I rpyHarbl IpU 3a4MCTKEC BEPTUKAIBbHBIX CTAJIBHBIX
pe3epByapoB
Cpennsist BMECTHMOCTE pe3epByapoB.M’
Beicota | Buamoreps | 100] 200 | 300 [ 400 | 700 [1000[2000] 3000 | 5000, | 5000,]10000]15000{20000-1[20000-2
JIOHHOTO HedTe-
ocajka, | IPOAYKTOB Hopwmsl ioteps HeTEnpoIyKTOB, KI/ pe3epByap
MM
6essossparnbie] 26 | 50 | 65 [ 82 [122]170[259] 403 | 580 [ 494 [1298 [ 1764 2302 [ 1795
s |cummernms 38 74 | 97 [ 123|184 (256 [ 388 604 | 869 | 741 [ 1947|2646 | 3453 | 2692
Ka4dyeCTBa
BCETO 64 [ 124 [ 162 [ 205 [ 306 [ 426 [ 647 [ 1007 | 1449 | 1235 | 3245 [ 4410 ] 5755 | 4487
6essossparneie| 50 [ 98 | 128162 (242338 (512 799 | 1151 [ 979 [ 2583|3514 4587 | 3571
1o |crmxers 75 [ 147|192 {243 [ 363 [ 506 [ 768 [ 1198 | 1726 | 1468 [ 3875 [ 5271 | 6881 | 5356
KadyeCTBa
BCETO 125[ 245 [ 320 [ 405 [ 605 | 844 [1280] 1997 | 2877 [ 2447 [ 6458 [ 8785 | 11468 | 8927
6essossparusie| 75 | 146 | 1912421361 ]505] 7651195 1722 | 1464 [ 3869 | 5263 | 6872 | 5347
|5 |crmxer 112[219[ 287363 [ 542 [ 757 [1148] 1792 | 2583 [ 2195 [ 5803 | 7895 | 10308 | 8020
KadyeCTBa
BCErO 187] 365 [ 478 | 605 [ 903 [1262]1913] 2987 | 4305 [ 3659 [ 9672 [13158] 17180 [ 13367
6esosparnbie| 100] 194 | 254 [ 322 [ 481672 [1018] 1590 | 2294 | 1948 [ 5154 [ 7013 | 9158 | 7123
5o |crmxenmus 149 292 | 381 [ 483 [ 722 [1007[1528| 2386 | 3440 [ 2922 | 7731 [10520] 13736 | 10684
KaduecCTBa
BCETO 249] 486 | 635 [ 805 [1203]1679]2546] 3976 | 5734 | 4870 [12885]17533] 22894 | 17807
6essoseparnbie| 124] 243 [ 317 [402 [ 601 | 839 [1272] 1986 | 2865 [ 2433 [ 6440 [ 8763 | 11443 | 8899
55 |cHwKeHs 186] 364 [ 476 | 603 [ 901 [1258]1908] 2980 | 4297 | 3649 [ 9660 [13144] 17164 | 13348
Ka4dyeCTBa
BCETO 310] 607 | 793 [1005]1502]2097]3180] 4966 | 7162 | 6082 [16100[21907| 28607 | 22247
6essossparnbie| 149] 291 | 381 [ 482 | 720 [1006[1525] 2382 | 3436 [ 2918 | 7725 [10512] 13728 | 10675
j0  |cHwmers 224( 437 [ 571 | 723 [1080[1509]2287] 3573 | 5154 | 4376 [11588[15768] 20592 | 16012
KayeCTBa
BCETO 373[ 728 [ 952 [1205[1800]2515[3812] 5955 | 8590 | 7294 [19313[26280] 34320 | 26687
35  |6esposeparnsie| 174] 339 | 444 | 562 | 840 [1173]1778] 2778 | 4007 | 3402 | 9011 [12262] 16013 | 12451
CHUDKCHHS 261] 509 | 666 | 843 [1260[1759]|2667] 4167 | 6011 | 5103 [13516]18393| 24020 | 18676
KayeCTBa
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" cero 435] 848 [1110]1405]2100[2932[4445] 6945 [ 10018 [ 8505 [22527[30655[ 40033 | 31127 |
6e3BozBpatHbIe| 198 | 388 | 507 | 642 | 959 [1340(2031[ 3174 | 4579 | 3887 |10296(14012[ 18298 | 14227
40  |CHOOKEHHS 298| 5821 760 | 962 |1439(2010|3047| 4761 | 6868 | 5830 |15444|21017| 27448 | 21340
Ka4yecTBa
BCETO 496] 970 [1267]1604(2398]3350[{5078] 7935 [ 11447 | 9717 |25740|35029| 45746 | 35567
Oe3Bo3BpatHble| 223 | 436 | 570 | 722 [1079[1507(2285( 3570 [ 5150 | 4372 |11581|15761| 20584 | 16003
45  |CHIDKCHHS 335] 654 | 855 |1082|1618]2261|3427| 5355 | 7725 | 6557 |17372|23642| 30875 | 24004
Ka4ecTBa
BCETO 55811090]1425]1804]|2697|3768|5712] 8925 | 12875 [10929|28953|39403| 51459 | 40007
Oe3Bo3BpaTHble| 248 | 484 | 633 | 802 [1198|1674(2538| 3966 | 5721 | 4856 [12867|17511 22869 | 17779
5o |crwKeHnus 372 726 | 950 |1202(1798(2511(3807( 5949 | 8582 | 7284 {19300(26266| 34303 | 26668
Ka4yecTBa
BCETO 620]1210]158312004(2996(4185[6345[ 9915 | 14303 |12140({32167({43777| 57172 | 44447
6e3Bo3BpaTHbIe| 272 | 533 | 696 | 882 [1318]1841(2791| 4362 | 6293 [ 5341 |14152]19260( 25154 | 19555
55 |cHmxenns 409 799 [1044(1322(1977|2762|4187| 6543 | 9439 | 8011 |21228]|28891( 37731 | 29332
Ka4yecTBa
BCETO 681]1332|1740)2204[3295[4603[6978[10905| 15732 |13352(35380{48151| 62885 [ 48887
6e3BozBpatHbIe| 297 | 581 | 759 | 961 |1437]2008(3044| 4758 | 6864 | 5826 |15438]|21010( 27439 | 21331
T 446| 871 (1139(1442|2156|3012|4567| 7137 | 10296 | 8738 |23157|31515( 41159 | 31996
Ka4yecTBa
BCETO 74311452|1898|2403[3593]|5020({7611]11895| 17160 [14564|38595[52525| 68598 | 53327
Oe3Bo3BpatHblie|322| 629 | 823 [1041[1557|2175(3298| 5154 | 7435 [ 6310 [16723]|22760( 29724 | 23107
65 |cHmKeHns 483|944 (1234(1562|2336|3263|4947| 7730 | 11153 | 9465 |25085|34139( 44587 | 34660
Ka4ecTBa
BCETO 805[1573]2057[2603|3893|5438|824512884| 18588 |15775|41808|56899| 74311 | 57767
6e3Bo3BpatHble|347| 678 | 886 [1121[1677]2342(3551| 5550 | 8007 [ 6795 [18009(24509| 32010 | 24883
T e 520]1016|1329]|1682|2515|3514|5326| 8324 | 12010 |10192|27013(36764| 48015 | 37324
Ka4yecTBa
BCETO 867]1694]2215]280314192|5856|8877|13874| 2001 |16987|45022|61273] 80025 | 62207
Tabmuua 2.4.
Hopwmbl TexHoornyeckux notepb HedrenpoaykTos 111 rpynmsl npy 3auucTke BEPTUKAIBHBIX CTAIBHBIX
pesepByapoB
Cpenass BmecTuMOCTB pesepByapos, M
Bhicota | Bummoreps [100] 200 | 300 | 400 | 700 [1000]2000] 3000 [5000, | 5000,]10000]15000[20000-1]20000-2
JIOHHOT'O HeTe-
ocajika, [ TpomayKTOB Hopwmel oteps HedTenpoayKToOB, KI/ pe3epByap
MM
6e3Bo3BpaTHBIe | 26 | 50 | 65 | 82 | 123 | 171|260 | 405 | 582 | 497 | 1302 [ 1769 | 2307 [ 1800
5 CHIDKCHUS 391 75 | 98 | 124 | 185|257 | 391 | 607 | 873 | 746 [ 195312653 | 3460 | 2700
Ka4yecTBa
BCETO 651 125] 163206308 | 428 | 651 [ 1012 [ 1455 | 1243 [ 3255|4422 | 5767 | 4500
Oe3Bo3BpaTHbie | 51| 98 | 129|162 1243 1339|514 801 | 1153 | 982 | 2587 [ 3518 | 4592 [ 3576
10 [|cHmKenHs 76| 147|193 | 244 | 364 | 508 | 770 [ 1201 | 1730 | 1473 [ 3882 | 5277 | 6888 | 5364
Ka4yecTBa
BCETO 127] 245 [ 322 [ 406 | 607 | 847 |1284] 2002 | 2883 | 2455 | 6469 [ 8795 | 11480 [ 8940
Oe3Bo3BpaTHbIe | 75 | 146 | 192 {242 |1 362 | 506 | 767 | 1197 | 1725 | 1467 | 3873 [ 5268 | 6877 [ 5352
|5 [|cHmKeHHs 113] 220 [ 288 | 364 | 544 | 758 |1150] 1795 | 2587 | 2200 | 5809 | 7902 | 10316 | 8028
Ka4yecTBa
BCETO 188[ 366 | 480 | 606 | 906 |1264[1917] 2992 | 4312 [ 3667 | 9682 [13170] 17193 | 13380
6e3Bo3BpaTHble |100| 195 | 255 (3221482 | 673 |1020] 1593 | 2296 | 1951 | 5158 | 7017 | 9163 | 7128
P et 150( 292 | 382 | 484 | 723 |1009(1530( 2387 | 3444 | 2927 | 7737 [10526| 13744 | 10692
Ka4yecTBa
BCErO 250( 487 | 637 | 806 |11205|1682(2550( 3982 | 5740 | 4878 [12895[17543] 22907 | 17820
6e3Bo3BpaTHble |125] 243 | 318 | 402 | 601 | 840 |1273] 1988 | 2867 | 2436 | 6443 [ 8767 | 11448 [ 8904
)5 |cHWKEHHA 187( 365 | 477 | 604 | 902 |1260(1910] 2983 | 4301 | 3654 | 9665 [13151| 17172 | 13356
Ka4yecTBa
BCETO 312| 608 | 795 [1006]1503]2100|3183] 4971 | 7168 | 6090 |16108|21918| 28620 | 22260
30 [0e3Bo3BparHble [149] 291 | 381 | 482 | 721 [1007]1527] 2384 | 3439 | 2921 | 7729 |10517] 13733 | 10680
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CHIKSHHSI 224] 4371572723 [1082]1510]2290] 3577 [ 5158 [ 4381 [11593[15775[ 20600 | 16020 |
Ka4yeCTBa
BCETO 373] 728 ] 953 [1205[1803]2517[3817] 5961 | 8597 | 7302 [19322]26292] 34333 | 26700
6essoseparnsie | 174] 340 | 444 [ 562 | 841 [1174]1780] 2780 | 4010 | 3405 [ 9014 [12266] 16018 | 12456
35 |crmrenns 261|510 | 666 | 843 [1261]1761]2670] 4170 | 6015 | 5108 [13522[18400] 24027 | 18684
KayeCTBa
BCETO 435] 850 [1110[1405[2102]2935[4450] 6950 [10025] 8513 [22536[30666] 40045 | 31140
6essoseparnsie |199] 388 | 507 [ 642 [ 960 [1341]2033] 3176 | 4581 | 3890 [10300[14016] 18303 | 14232
40 |cHmeris 298] 582 [ 761 | 963 [1440[2011]3050] 4764 | 6872 | 5835 [15450[21024] 27455 | 21348
KayeCTBa
BCETO 4971 970 [1268[1605[2400]3352]5083] 7940 [11453] 9725 [25750[35040] 45758 [ 35580
6essoseparnsie [223] 436 | 571 [ 722 [1080]1508]2286] 3572 | 5153 | 4375 [11585[15766] 20589 | 16008
45 |crmwxers 335 655 | 856 [1083[1620][2262[3430] 5358 | 7729 | 6562 [17378[23648] 30883 | 24013
Ka4dyeCTBa
BCErO 558/1091]1427[1805]2700]3770]5716] 8930 [12882]10937(28963[39414| 51472 | 40021
Gessosspatnbie |248] 485 [ 634 | 802 [1199[1675[2540[ 3968 [ 5724 [ 4859 [12871[17515] 22874 | 17784
5o |crmenms 372|727 951 [1203[1799]2513[3809{ 5952 | 8586 | 7289 [19306[26273] 34311 | 26677
Ka4ueCTBa
BCETO 620[1212[1585[2005[2998]4188[6349] 9920 [14310[12148[32177[43788] 57185 | 44461
(6e3Boseparnbie| 273] 533 | 697 | 882 [1319[1842[2793] 4364 | 6295 | 5344 [14156[19265] 25159 | 19560
55 |(crmienns 409 799 [1045]1323[1978(2763[4189] 6546 | 9443 | 8016 [21234]28897| 37739 | 29341
KayeCTBa
(Bcero 682[1332[1742[2205[3297]4606]6982[10910]15738[13360[35390[48162] 62898 | 48901
(6e3Boseparnbie|297] 581 [ 760 | 962 [1438[2009[3046] 4760 | 6867 | 5828 [15442][21014] 27444 | 21336
o |(cHmers 446| 872 [1140]1443[2158[3015[4569] 7140 [10300{ 8743 [23162[31522| 41166 | 32005
KayeCTBa
(Bcero 743]1453]1900[2405[3596]5024]7615[11900]17167[14571[38604[52536] 68610 | 53341
(6e3sosepatnbie|322] 630 | 823 [1042[1558]2176[3299] 5156 | 7438 [ 6313 [16727[22764] 29730 | 23112
g5 |(comers 483 944 [1235[1563(2337(3265[4949] 7734 [11157] 9470 [25090]34146| 44594 | 34669
Ka4dyeCTBa
(Bcero 805]1574|2058]2605[3895]5441(8248]12890] 18595[15783]41817|56910] 74324 | 57781
(6e3soseparnbie|347| 678 | 886 [1122[1677]2343|3553] 5552 [ 8009 [ 6798 [18012[24514] 32015 | 24888
qo  |(crmxers 520[1017[1329]1683[2516]3515[5329] 8327 [12014]10197]27019[36771] 48022 | 37333
Ka4yeCTBa
(Bcero 867]1695[2215[2805]4193]5858[8882[13879]20023]16995]45031]61285] 80037 | 62221
Tabnwuma 2.5.
HopMbl TexHOOrHYECKUX TOTEPh HedTenpoayKToB [V rpymnmnbl npu 3a4nCTKE BEPTHKAIBHBIX CTATBHBIX
pe3epByapoB
Cpennsis BMeCTHMOCTh Pe3epByapoB.M°
Beicota | Buamoreps [100] 200 | 300 [ 400 [ 700 [1000{2000] 3000 [ 5000, 5000,]10000] 15000]20000-1]20000-2
JIOHHOTO Hedre-
ocajka, IIPOYKTOB Hopwmbl oteps HedTEOpoayKTOB, KI/ pe3epByap
MM
6esposeparnbie | 20 [ 38 [ 50 [ 63 [ 94 [ 130198 307 [ 440 [ 377 [ 982 [ 1333 ] 1737 [ 1358
s |cnmmenns 46| 88 [116] 146 (218303 [ 461 | 715 [ 1027 880 [2290 [ 3109 | 4053 | 3168
KayeCcTBa
BCCTO 66 | 126 [ 166 [209 (312433 [ 6591022 1467 [ 1257 [ 3272 ] 4442 | 5790 | 4526
6essoseparnbie | 38 | 74 | 97 [123]183[ 255388 [ 603 | 869 | 740 [ 1946 | 2645 | 3451 [ 2690
1o |chwrenns 89 [ 1731227286 [ 428596 [ 904 | 1408 [ 2027 | 1728 [ 4540 | 6171 | 8053 | 6276
KayeCcTBa
BCCTO 127] 247 [ 324 [409 [ 611 [ 851 [1292] 2011 [ 2896 [ 2468 [ 6486 | 8816 [ 11504 | 8966
6essosparnbie | 57 [ 110 [ 144183 [273 381577 900 [ 1297 [ 1104 [2910[ 3957 | 5165 | 4022
|5 |chwxenns 132] 258 (337 [ 426 | 637 | 888 [1347] 2101 [ 3026 [ 2576 | 6789 | 9233 | 12052 | 9384
KayeCTBa
BCETO 189] 368 [ 481 [ 609 [ 910 [1269[1924] 3001 [ 4323 [ 3680 [ 9699 [13190] 17217 | 13406
20 [6essossparnsie | 75 | 147 119212431363 506 [ 767 [ 1197] 1726 [ 1467 [ 3874 [ 5269 | 6879 | 5354
CHIDKCHHUS 176 342 | 448 [ 566 | 846 [1180[1791] 2794 | 4026 | 3424 [ 9039 [ 12295] 16051 | 12492
KadyeCcTBa
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" [Bcero 251489 ] 640 [ 809 [1209]1686[2558] 3991 [ 5752 [ 4891 [12913] 17564] 22930 | 17846 |
GessosBpatHsie | 94 | 183 | 239 | 303 [452 [ 631 | 957 | 1495|2154 | 1831 | 4838 [ 6581 | 8593 [ 6686
25 CHIDKEHUS 219] 427 | 558 | 706 |1055(1473(2234| 3487 | 5026 | 4272 |11288[ 15357 | 20050 | 15600
KauecTBa
BCETO 313|610 [ 797 [1009|1507|2104(3191| 4982 | 7180 [ 6103 [16126]|21938 | 28643 | 22286
6e3Bo3BpatHbie (112|219 | 287 | 363 [ 542 [ 757 1147|1791 | 2582|2194 | 5802 [ 7894 | 10307 [ 8018
30 |cHWKeHHA 262|511 [ 669 | 846 |1265|1765|2677| 4179 | 6026 [ 5120 [13538| 18418 | 24049 | 18708
KauecTBa
BCEro 374|730 [ 956 [1209]1807]|2522|3824| 5970 | 8608 [ 7314 [19340|26312| 34356 | 26726
Oe3BosBpatHbie [131] 255 | 334 [ 423 [ 632 [ 882 [1337] 2088 | 3011 | 2558 | 6766 | 9206 | 12021 | 9350
35 |cHmKeHHS 305|596 [ 779 | 986 |1474|2058|3120( 4872 | 7026 | 5969 [15787|21480 | 28048 | 21817
KauyecTBa
BCETO 436| 851 [1113[{1409(2106{2940{4457| 6960 |10037{ 8527 12255330686 | 40069 | 31167
Oe3Bo3BpaTHbIe | 149( 292 [ 381 | 482 | 721 [1007]1527] 2385 | 3439 | 2921 | 7730 | 10518 13735 | 10682
40  |cHmKenus 348 680 [ 890 [1126]1683|2350(3563| 5565 | 8025 [ 6817 |18037|24542| 32047 | 24925
KauecTBa
BCETro 497[ 972 [1271{1608|2404|3357]|5090| 7950 [11464| 9738 [25767|35060| 45782 | 35607
Ge3Bo3BpatHbie [168] 328 | 429 | 542 [ 811 [1132|1717] 2682 | 3868 | 3285 | 8694 [ 11830 15448 [ 12014
45 CHIDKEHUS 3921765 [1000]1266|1892(2642(4006]| 6258 | 9025 | 7665 |20286(27604 | 36046 | 28033
KauecTBa
BCETO 560]1093|1429]1808|2703|3774[5723| 8940 |12893|10950|28980| 39434 | 51494 | 40047
6e3Bo3BpatHbie [186] 364 | 476 | 602 [ 901 [1258|1907| 2979 | 4296 | 3648 | 9658 [13142| 17162 | 13346
5o |cHmKenus 435( 849 |1111{1406|2101|2935|4450( 6951 [10025| 8513 (2253630666 | 40046 | 31141
KayecTBa
BCETO 621]1213]|1587]|2008|3002|4193[6357] 9930 |14321]|12161]32194|43808| 57208 | 44487
Oe3Bo3BpaTHbIe [205] 400 | 523 | 662 | 990 [1383]|2097| 3276 | 4725 | 4012 [10622| 14455| 18876 | 14678
55 CHIDKEHUS 478|934 [1221]1546|2311]3227|4893| 7644 |11025| 9361 |24785]|33728 | 44045 | 34249
KauyecTBa
BCETO 683[1334]1744]2208]3301]461016990({10920{15750]13373[35407| 48183 [ 62921 | 48927
0e3Bo3BpaTHbIe |223[ 436 [ 571 | 722 11080(1508]2287]| 3573 | 5153 | 4375 |111586]15767| 20590 | 16010
Go  |crmKerHms 521|10181332]|1686(2520(3520(5336| 8336 |12025[10209|27035| 36789 | 48044 | 37357
KauecTBa
BCETO 74411454|1903]|2408(3600{5028[7623]|11909|17178|14584|38621|52556| 68634 | 53367
GesBo3BpatHbie (242|473 | 618 | 782 [1170[1634|2477| 3870 | 5582 | 4739 [12550( 17079 | 22304 | 17342
65 CHIDKEHUS 565(1103]|1442|1825]2729|3812|5779| 9029 (13024|11057|29284| 39851 | 52043 | 40465
KauecTBa
BCETO 807]1576|2060|2607|3899|5446(8256]|12899|18606|15796|41834|56930| 74347 | 57807
6e3Bo3BpaTHbIe [260] 509 | 665 | 842 [1259[1759|2667| 4167 | 6010 | 5102 |13514[ 18391 | 24018 [ 18674
20 |cHWKeHHS 608|1187|1553|1965|2938(4104(6222| 9722 |14024|11906|31534|42913 | 56042 | 43573
KauecTBa
BCEro 868]1696|2218]2807{4197|5863[8889]13889]|20034]|17008]45048| 61304 | 80060 | 62247
Tabnuna 2.6.
HopMbI TeXHOIOTHYECKUX TTOTEPh HEPTETPOAYKTOB V TPYIINIBI IIPH 3aUHCTKE BEPTHKATBHBIX CTATBHBIX
pe3epByapoB.
Cpennsist BMECTHMOCTB PE3EPBYapOB. M’
BeicoTa | Bummoreps [100] 200 | 300 | 400 | 700 [1000[2000] 3000 | 5000, | 5000, [10000] 15000{20000-1[20000-2
JIOHHOTO HedTe-
ocaska, | TPOAYKTOB Hopwmsr noteps HEQTEPOAYKTOB, KI/ pe3epByap
MM
Oe3Bo3BpatHbie | 20 [ 38 | 50 | 63 | 95 | 131]200] 309 | 443 | 381 | 986 [ 1338 | 1743 1365
5 CHIKEHUS 47190 [ 118148221 (306|466 721 | 1034 | 888 | 2301 | 3122 | 4068 3185
KauecTBa
BCEro 67 1128 | 168211 [316]|437 (666 | 1030 | 1477 | 1269 | 3287 [ 4460 | 5811 4550
6e3Bo3Bparabie [ 39 [ 75 | 98 | 123|184 |257 390 | 606 | 872 | 744 11950 2650 | 3457 2697
1o |cHmxenus 90 | 174 | 228 [ 288 [ 430 | 599 [ 909 | 1414 | 2034 | 1736 | 4551 | 6184 | 8067 6293
KauecTBa
BCETO 12912491326 | 411 | 614 | 856 [1299] 2020 | 2906 | 2480 | 6501 | 8834 | 11524 8990
15 [6e3Bo3Bparnbie | 57 | 111 | 145|183 274|382 (580 | 903 | 1300 | 1108 | 2914 | 3963 | 5171 4029
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CHIDKECHUS 1331259 (339 (428|639 | 891 |1352] 2107 | 3034 | 2584 | 6800 | 9246 | 12066 | 9401

Ka4yecTBa

BCETO 1901370 [ 484 [ 611|913 [1273]1932]3010 | 4334 | 3692 | 9714 | 13209| 17237 | 13430

Oe3Bo3BparHble | 76 [ 1471192243 {364 | 507 | 769 [ 1200 | 1729 | 1471 | 3878 | 5275 | 6885 5361
o0 |CHMKCHNS 176] 343 | 449 | 568 | 849 [1183]|1795]| 2800 | 4034 | 3433 | 9050 [12308| 16066 | 12509

Ka4yecTBa

BCETO 2521490 | 641 | 811 ]1213[1690|2564] 4000 | 5763 | 4904 [12928|17583| 22951 | 17870

6e3BozBparHble | 94 [ 183|240 303 | 453 1632959 [ 1497 2157 | 1835|4843 | 6587 | 8599 6693
95 |cHWKEHMA 2201428 | 560 | 708 [1058|1476(2239| 3493 | 5033 [ 4281 [11299(15370| 20065 | 15617

Ka4yecTBa

BCETO 314] 611|800 [1011)1511{2108|3198]4990 | 7190 | 6116 [16142|21957| 28664 | 22310

Oe3Bo3BparHble [ 113|220 [ 287 | 363 | 543 | 758 |1149[ 1794 | 2586 | 2198 | 5807 | 7899 | 10313 | 8025
30 |CHMKCHHS 263|512 | 670 | 848 |1267(1768|2682| 4185 | 6033 | 5129 [13549|18431| 24064 | 18725

KaJyecTBa

BCETO 376] 732|957 [1211]1810(2526|3831]| 5979 | 8619 | 7327 [19356|26330| 34377 | 26750

Oe3Bo3Bparssble (131256 [ 335|423 | 633 | 883 |1339[2091 | 3014 [ 2562 | 6771 | 9211 | 12027 | 9357
35 |CHIKCHHS 306] 597 | 781 | 988 |1476(2061|3125| 4878 | 7033 | 5977 [15798|21493( 28063 | 21833

Ka4yecTBa

BCETO 437] 853 [1116]1411{2109|2944[4464| 6969 [10047 [ 8539 [22569(30704]| 40090 | 31190

Oe3Bo3BparHble | 150 292 | 382 | 483 [ 722 |1008[1529| 2388 | 3443 | 2925 | 7735 [10524| 13741 [ 10689
40 |cHMKeHHS 349] 681 | 891 |1127|1685(2352|3568| 5571 | 8033 | 6825 [18048|24555| 32062 | 24941

Ka4yecTBa

BCETO 4991 973 [1273]1610(2407|3361[5097]| 7959 [ 11476 9750 |25783[35079] 45803 | 35630

6e3BozBpatHble | 168|328 | 429 | 543 [ 812 |1134[1719] 2685 | 3871 | 3289 | 8699 [11836] 15455 | 12021
45  |cHwKCHHS 3921766 [1002{1267|1895(2645|4011| 6264 | 9033 | 7673 (20297|27617| 36061 | 28049

Ka4yecTBa

BCETO 560]1094|1431|1810]2707|3779|5730{ 8949 | 12904]10962|28996|39453| 51516 | 40070

Oe3Bo3BparHsle [ 187364 [ 477 | 603 | 902 |1259[1909[ 2981 | 4300 [ 3652 | 9663 [13148| 17169 | 13353
50 |cHmKeRHS 436] 850 |1112|1407(2104|2938(4455| 6957 [ 10032 8522 |22547(30679| 40060 | 31157

KaJyecTBa

BCETO 62311214[1589(2010)3006[4197|6364] 9938 | 14332|12174(32210|43827| 57229 | 44510

Oe3Bo3BparHsble [205( 401 [ 524 | 663 | 991 |1384|2099( 3278 | 4728 [ 4016 |10627|14460| 18883 | 14685
55 |cHMDKeHHS 4791 935 |1223]1547(2313|3231{4898| 7650 [ 11032 9370 [24796(33741| 44059 | 34265

Ka4yecTBa

BCETO 68411336[1747]2210)3304[461516997]10928|15760|13386(35423|48201| 62942 | 48950

Oe3Bo3BpaTHble |224( 437 | 571 | 723 [1081]1510{2289| 3575 | 5157 [ 4379 [11591{15772] 20597 [ 16017
60 |CHMKCHNS 52211019|1333(1687]|2522|3523|5341| 8342 | 12032]10218|27046|36802( 48059 | 37373

Ka4yecTBa

BCETO 74611456|1904/2410]3603|5033]7630{11917]17189]14597|38637]|52574| 68656 | 53390

6e3BozBpatHble 242473 | 619 | 783 [1171]1635[2479| 3872 | 5585 | 4743 [12555[17085] 22310 [ 17349
65 |cHWKEHMA 565|1104|1444(1827]2732|3815|5784| 9035 | 13032]11066|29295|39864 | 52058 | 40481

Ka4yecTBa

BCETO 807]1577)2063|2610]3903|5450(8263(12907| 18617]15809|41850|56949| 74368 | 57830

Oe3Bo3BparHble [261[ 509 [ 666 | 843 |1260|1760|2669| 4169 | 6013 | 5106 |13519|18397| 24024 | 18681
70  |CHMKeRHS 60911189(1554{1967|2941(4107|6227| 9728 | 1403 |11914(31545|42926| 56057 | 43589

Ka4yecTBa

BCETO 870]169812220(2810]4201]|5867]8896]13897]20044]17020|45064|61323| 80081 | 62270
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Ta6muna 3.1

HopMBI TeXHOTOTHYECKHUX MTOTEPh HEYTEIPOIYKTOB | IpyIIITBI TPH 3a4MCTKE TOPU3OHTAIBHBIX
CTalIbHBIX PE3EPBYapOB.

Cpeassist BbICOTA Biz oTeph BMeCTHMOCTB Pe3epByapos, M
AOHHOTO OCATKa, | oo 3 0 5 J 1o ] 25] 50 ] 75 [ 100] 500 [1000
MM Hopwmbl noTeps HeQTENPOAYKTOB, KI/ pe3epByap

0e3B03BpaTHHIE 3 4 7 13 27 31 41 116 | 231

5 CHIDKEHHS KadecTBa 2 3 5 11 22 25 34 95 189

BCETO 5 7 12 24 49 56 75 | 211 | 420

0e3BO3BpaTHEIC 6 8 13 26 54 61 82 | 230 | 457

10 CHI)KCHHS KauecTBa 5 7 11 21 44 50 67 | 188 | 374

BCErO 11 15 24 47 98 [ 111 | 149 | 418 | 831

0c3B0O3BpaTHBIC 9 12 20 38 80 91 122 | 343 | 682

15 CHIDKEHHUSI Ka4eCTBa 7 10 16 31 65 75 100 | 281 | 558
BCET0 16 22 36 69 | 145 | 166 | 222 | 624 | 1240

0e3BO3BpaTHBIC 12 16 26 51 106 | 121 | 162 | 456 | 907

20 CHI)KCHHS KauecTBa 10 13 21 41 87 99 132 | 373 | 742
BCETO 22 29 47 92 | 193 | 220 | 294 | 829 | 1649
0c3BO3BpATHBIC 15 20 32 63 132 | 151 | 202 | 569 | 1131

25 CHI)KEHHUSI KauecTBa 12 16 26 52 | 108 [ 124 | 165 | 466 | 926
BCETO 27 36 58 | 115 | 240 | 275 | 367 | 1035 [ 2057
0e3B03BpaTHHIE 17 24 39 76 | 158 [ 181 | 241 | 682 | 1355
30 CHIDKEHHUSI KaYeCTBa 14 19 32 62 129 | 148 | 197 | 558 | 1109
BCETO 31 43 71 138 | 287 | 329 | 438 | 1240 | 2464
0e3B03BpaTHbHIE 20 28 45 88 [ 184 | 211 | 281 | 794 [ 1579
35 CHI)KECHHS KauecTBa 17 23 37 72 | 151 [ 172 ] 230 | 650 | 1292
BCETO 37 51 82 | 160 | 335 | 383 | 511 [1444 | 2871
0e3B0O3BpaTHBIC 23 31 51 100 | 210 | 240 | 320 | 906 | 1802
40 CHIKEHHUSI KaYeCTBa 19 26 42 82 172 | 197 | 262 | 742 | 1475
BCET0 42 57 93 | 182 | 382 | 437 | 582 | 1648 [ 3277

Tabmuma 3.2.

Hopwmer TexHOMOrHYeCKHX MOTEPDh HEPTENPOAYKTOB I TpymITe! IpH 3a4MCTKE TOPU3OHTATBHBIX
CTalIbHBIX PE3EPBYapOB.

Cpenuss BeICOTa B rioTepb BMeCTUMOCTE pe3epByapoB, M’
JOHHOTO ORI, | am o o 3 ] 5 J1o]25] 50 75 ] 100] 500 [1000
MM HopwMebl moTeph HeQTENPOAYKTOB, KI/ pe3epByap
0c3B0O3BpaTHBIE 2 3 5 10 22 25 33 93 184
5 CHUKEHHSI KQueCTBa 4 5 8 16 32 37 49 | 139 | 275
BCETO 6 8 13 26 54 62 82 | 232 | 459
0e3BO3BpaTHEIE 5 6 10 20 42 48 64 | 181 | 360
10 CHIDKEHHSI KauecTBa 7 10 16 30 63 72 97 | 272 | 540
BCETO 12 16 26 50 | 105 ] 120 | 161 | 453 | 900
0e3BO3BpATHBIC 7 9 15 30 63 72 96 | 270 [ 537
15 CHUKCHHSI Ka4eCTBa 10 14 23 45 94 | 108 | 144 | 405 | 805
BCETO 17 23 38 75 | 157 | 180 | 240 | 675 | 1342
0e3B0O3BpaTHHIE 9 13 20 40 83 95 127 | 359 | 713
20 CHIDKCHMSI KAYECTBA 14 19 31 60 125 | 143 | 191 [ 538 | 1069
BCEro 23 32 51 100 | 208 | 238 | 318 | 897 | 1782
0e3BO3BpATHBIC 11 16 25 50 | 104 | 119 | 158 | 447 | 889
25 CHIDKEHISI KadecTBa 17 23 38 74 | 156 | 178 | 237 | 671 | 1333
BCETO 28 39 63 | 124 | 260 | 297 | 395 [ 1118 [ 2222
30 0e3BO3BpATHBIC 14 19 30 59 | 124 | 142 | 189 | 535 | 1064
CHIDKCHMS KayecTBa | 21 28 45 89 | 186 | 213 | 284 | 803 | 1596
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BCETO 35 47 75 148 | 310 | 355 [ 473 | 1338 | 2660
0e3BO3BpaTHBIC 16 22 35 69 | 144 | 165 | 220 | 623 | 1239

35 CHIDKCHHMS KauecTBa | 24 33 53 104 | 217 | 248 | 331 | 935 | 1859
BCETO 40 55 88 173 | 361 | 413 | 551 | 1558 | 3098
0e3BO3BpATHBIC 18 25 40 79 |1 165 | 189 | 251 | 711 | 1414

40 CHIDKEHHMS KadecTBa | 27 37 60 118 | 247 | 283 [ 377 | 1067 | 2121
BCETO 45 62 100 | 197 | 412 | 472 | 628 | 1778 | 3535
0e3B03BpaTHbBIE 20 28 45 88 185 | 212 | 282 [ 799 | 1589

45 CHIDKCHHUS KaueCTBa 30 42 68 133 | 277 | 318 | 423 [ 1199 | 2383
BCETO 50 70 113 | 221 | 462 | 530 | 705 [ 1998 | 3972
0e3BO3BpATHBIC 22 31 50 98 | 205 [ 235 | 313 | 887 | 1763

50 CHIDKEHMS KauecTBa | 34 46 75 147 | 307 | 352 | 469 | 1330 | 2645
BCETO 56 77 125 | 245 | 512 | 587 | 782 | 2217 | 4408
0c3B0O3BpaTHBIE 25 34 55 108 | 225 | 258 | 344 | 974 | 1937

55 CHIDKCHHMSI KaYeCTBa 37 50 82 161 | 337 | 387 [ 515 | 1461 | 2906
BCETO 62 84 137 | 269 | 562 | 645 | 859 | 2435 | 4843
0e3B03BpaTHBIE 27 37 60 | 117 | 245 | 281 | 374 [ 1062 | 2111

60 CHIDKeHMs kadecTBa | 40 55 89 176 | 367 | 421 | 561 | 1592 | 3166
BCETO 67 92 149 | 293 | 612 [ 702 | 935 | 2654 | 5277
0e3BO3BpATHBIC 29 40 64 127 | 265 | 303 | 405 | 1149 | 2284

65 CHIDKCHHMS KauecTBa | 43 59 97 190 | 397 | 455 [ 607 | 1723 | 3426
BCETO 72 99 161 | 317 | 662 [ 758 | 1012|2872 | 5710
0e3B0O3BpaTHHIE 31 42 69 136 | 284 | 326 | 435 | 1236 | 2457

70 CHIDKCHHS Ka9eCTBA 46 64 104 | 204 | 427 | 489 | 652 | 1854 | 3686
BCETO 77 | 106 | 173 | 340 | 711 | 815 | 1087 | 3090 | 6143

Tab6muma 3.3.

Hopwmer TexHoornuecknx noreps HedrenpoaykTos Il rpynms! npy 3a4ucTKe TOPH30HTAIBHBIX
CTAIBHBIX PE3EPBYaPOB.

C B BMeCcTMMOCTh Pe3epByaposB, M
PEILTL BhICOTa WAL TTOTEPh 3 [ 5 [ 10]25]50] 75 [100]500]1000
JIOHHOT'O 0CaJiKa, MM HedTenpoayKToB
Hopwmebl noteph HeTEPOaYKTOB, KI/ pe3epByap

0e3BO3BpATHBIC 2 3 5 11 | 22 | 25 | 33 ] 94 | 185

5 CHIDKCHHUSI Ka4eCTBa 4 5 8 16 | 33 | 37 [ 50 | 140 | 278

BCETO 6 8 13 1 27 | 55 | 62 | 83 | 234 463

0e3B03BpaTHHIE 5 6 10 ] 20 | 42 ] 49 | 65 | 182 | 362

10 CHIDKEHHUSI KaYeCTBa 7 10 | 16 | 31 | 64 | 73 | 97 [ 274 ] 543

BCETO 12 | 16 | 26 | 51 | 106 ) 122 ]| 162 | 456 | 905

0e3BO3BpATHBIC 7 10 ] 151 30 [ 63 | 72 | 96 | 271 | 539

15 CHI)KEHHS KauecTBa 10 | 14 [ 23 ] 45 | 95 | 108 | 144 ] 407 | 808
BCETO 17 1 24 | 38 | 75 | 158 | 180 | 240 | 678 | 1347

0e3B03BpaTHHIE 9 13 120 | 40 | 84 | 96 | 127 ) 360 | 715

20 CHIDKEHUSI KaueCTBa 14 | 19 | 31 | 60 [ 125] 143 | 191 | 540 [1072
BCETO 23 | 32 | 51 |1 100|209 ] 239 (318]900 1787

0e3BO3BpATHBIC 11 ] 16 | 25 | 50 | 104 ]| 119] 159 | 448 | 890
25 CHIDKCHHSI KaYeCTBA 17 | 24 | 38 | 75 | 156|179 | 238 | 672 | 1336
BCETO 28 | 40 | 63 [ 125|260 | 298 | 397 |1120]2226
0e3B0O3BpaTHBIC 14 | 19 | 30 | 60 | 124 ] 142 | 190 | 536 | 1066
30 CHI)KCHHS KauecTBa 21 | 28 | 46 | 89 [ 187 ] 214 [ 285 ] 805 [1599
BCETO 35 | 47 | 76 | 149 [ 311 ]| 356 | 475 | 1341|2665

0e3B03BpaTHBIC 16 | 22 | 35 ] 69 [145] 166 [ 221 ] 624 [1241

35 CHIDKEHHSI KadecTBa 24 | 33 | 53 [ 104 | 217 | 249 | 331 | 937 | 1862
BCET0 40 | 55 ] 88 | 1731362 | 415|552 ]1561(3103
0e3BO3BpATHBIC 18 | 25 1 40 | 79 [165] 189 [ 252|712 [1416
40 CHW)KCHHS KauyecTBa 27 | 37 1 60 | 118 (247 ] 283 (378 11069(2124
BCETO 45 | 62 |1 100 | 197 [ 412 | 472 | 630 | 1781]3540
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0e3BO3BpATHBIC 20 | 28 | 45 | 89 | 185|212 | 283 | 800 [ 1591

45 CHI)KEHHSI KauecTBa 30 | 42 | 68 | 133|278 | 318 [ 424 |1200(2386
BCETO 50 [ 70 [ 113 [ 222 | 463 | 530 | 707 |2000|3977
0e3B03BpaTHBIC 22 | 31 ] 50 | 98 [205] 235|313 | 888 |1765

50 CHIDKCHUSI KaueCTBa 34 1 46 | 75 | 147 | 308 | 353 | 470 |1332]2648
BCEro 56 | 77 [ 125|245 [ 513 | 588 | 783 |2220]4413
0e3B03BpaTHHIC 25 |1 34 | 55 | 108 | 225 | 258 | 344 | 975 | 1939

55 CHIDKCHHSI KaYeCTBA 37 | 51 | 82 [ 162 [ 338 [ 387 | 516 |1463]2909
BCETO 62 | 85 [ 137270 | 563 | 645 | 860 |2438]|4848
0e3BO3BpATHBIC 27 | 37 | 60 | 117|245 | 281 | 374 [1063 (2113

60 CHIDKEHHSI KauecTBa 40 | 55 | 89 | 176 | 368 | 421 | 562 [1594(3169
BCEro 67 | 92 [ 149293 | 613 | 702 | 936 |2657|5282

65 0e3B0O3BpaTHBIC 29 | 40 | 64 | 127 ] 265 ] 304 | 405 |1150]2286
CHIDKCHHUSI KaUeCTBa 43 | 59 | 97 | 190 | 397 | 456 | 607 |1725[3429

BCETO 72 | 99 [ 161 [ 317 [ 662 | 760 |1012]|2875|5715
0e3B03BpaTHHIC 31 | 42 ] 69 | 136 [ 285 ] 326 [ 435 |1237(2459

70 CHIDKCHHSI KaYeCTBa 46 | 64 | 104 | 204 | 427 | 490 | 653 [1855[3689
BCETO 77 [ 106 [ 173 [ 340 | 712 | 816 |1088]3092]|6148

Tabimma 3.4.

HopMbI TEXHOIOTHYECKUX MOTEPDh HEPTENPOAYKTOB [V TPYIITBI IIPH 3a4HCTKE TOPU3OHTATIBHBIX
CTaJIBHBIX PE3EPBYaPOB.

C B BMecTHMOCTh Pe3epByapos, M
PEILTL BRICOTa WL TTOTCPh 3] 5 ] 10 25]50] 75 ] 100 ] 500 [ 1000
JIOHHOT'O 0CaKa, MM He(TEPOYKTOB
Hopwmbl noTeps HeGTENPOAYKTOB, KI/ pe3epByap
0e3B03BpaTHHIE 2 3 4 8 17 119 | 25 |1 72 | 142
5 CHW)KCHHS KauyecTBa 4 6 10 [ 19 1 39 [ 45| 59 [ 167 ] 331
BCETO 6 9 14 | 27 | 56 | 64 | 84 | 239 | 473
0e3BO3BpATHBIC 4 5 8 151 32 | 37 | 49 | 138|274
10 CHIDKCHUSI KaueCTBa 8 11 | 18 | 36 [ 75 [ 86 | 114 | 323 | 640
BCETO 12 | 16 | 26 | 51 | 107 ]| 123 | 163 | 461 | 914
0e3B03BpaTHHIC 5 7 12 1 23 | 48 | 55 | 73 1205 | 406
15 CHMIKEHHUS KaueCTBa 12 | 17 | 27 | 53 | 111 | 127 | 169 | 478 | 948
BCETO 17 | 24 | 39 | 76 [ 159 ] 182 | 242 | 683 [ 1354
0e3B03BpaTHBIE 7 10 ) 15 | 30 | 63 | 72 | 96 | 271 | 539
20 CHIDKCHHUSI KaYeCTBa 16 | 22 | 36 | 70 | 147 | 168 | 224 | 633 | 1257
BCETO 23 | 32 | 51 | 100 ] 210|240 | 320 | 904 | 1796
0e3B0O3BpaTHBIC 9 12 1 19 1 38 ] 78 | 90 | 120 | 337 [ 670
25 CHIDKCHHUSI KAaYECTBA 20 | 28 | 45 | 88 | 183|209 | 279 | 787 | 1564
BCET0 290 | 40 | 64 | 126 [ 261 | 299 [ 399 | 1124|2234
0e3B03BpaTHHIE 10 | 14 | 23 | 45 | 94 | 107 | 143 | 404 | 802
30 CHIDKCHHSI KaYeCTBa 24 |1 33 | 53 | 105] 218|250 | 333|942 |1871
BCET0 34 | 47 | 76 | 150 | 312 | 357 | 476 | 1346|2673
0e3BO3BpATHBIC 12 | 16 | 27 | 52 [ 109 ] 125|166 | 470 | 933
35 CHIDKEHUS KaueCcTBa 28 | 38 | 62 [ 122|254 291 | 388 [1096]|2178
BCETO 40 | 54 | 89 | 174|363 | 416 | 554 [1566|3111
0e3B0O3BpaTHBIC 14 | 19 | 30 | 59 | 124 | 142 ] 189 | 536 | 1065
40 CHIDKCHHUSI KaUeCTBa 32 | 43 | 71 | 138 | 289 | 331 | 442 |1250]2484
BCET0 46 | 62 | 101 | 197 | 413 | 473 | 631 1786|3549
0e3B03BpaTHHIE 15 1 21 [ 34 ] 67 [139]159[212]602 1196
45 CHW)KCHHS KauyecTBa 36 | 49 | 79 | 155|325 | 372 ) 496 [1404]2790
BCETO 51 | 70 [ 113 [ 222 [ 464 [ 531 | 708 [2006]|3986
0e3BO3BpATHBIC 17 | 23 | 38 | 74 [ 154|177 [ 235 | 667 [1326
50 CHIDKCHHUSI KaYeCTBa 30 | 54 | 88 | 1721360 | 412 | 549 [1557|3095
BCETO 56 | 77 [ 126 [ 246 | 514 | 589 | 784 |2224]4421
55 0e3B03BpaTHHIE 18 | 25 | 41 | 81 | 169 | 194 | 258 | 733 | 1457
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CHI)KEHHSI KauecTBa 43 | 59 | 96 | 189 | 395 | 452 | 603 [1710(3399

BCEro 61 | 84 [ 137 [ 270 [ 564 | 646 | 861 [2443]4856
0e3B03BpaTHBIC 20 | 28 | 45 | 88 [ 184 | 211 [ 281 ] 798 | 1587

60 CHIDKCHHS KaUeCTBa 47 | 64 | 105 ] 206 | 430 | 492 | 656 [1863(3703
BCEro 67 | 92 [ 150 [ 294 [ 614 [ 703 | 937 |2661]5290
0e3BO3BpATHBIC 22 | 30 | 48 | 95 [199] 228|304 ] 864 [1717

65 CHIDKCHHSI KaYeCTBA 50 | 69 [ 113 [222]464 | 532|710 2016|4007
BCETO 72 | 99 [ 161 [ 317 [ 663 [ 760 |1014|2880|5724
0Oe3BO3BpATHBIC 23 | 32 | 52 | 102 [ 214 ] 245|327 1929 [1847

70 CHMIKEHHUS KaueCTBa 54 | 74 | 121 239|499 | 572 | 763 121684310
BCEro 77 [ 106 [ 173 [ 341 | 713 | 817 |1090]|3097|6157

Tabmuma 3.5.

HopMmer TexHOMOrMYecKnX NOTeph HEPTENPOAYKTOB V I'PYIITBI ITPU 3a4UCTKE TOPU30HTAIBHBIX
CTIBHBIX PE3EPBYaPOB.

C B BMecTHMOCTh Pe3epByaposB, M
PCHAA BhICOTA VL TTOTEPE 3 ] 5 ] 10] 25] 50 ] 75 | 100 | 500 [1000
JIOHHOT'O 0Ca/IKa, MM HedTenpoayKToB
Hopwmebl noteph HeQTepOayKTOB, KI/ pe3epByap
0e3BO3BpATHBIC 2 3 4 8 17 119 | 26 | 73 | 144
5 CHIDKCHHUS KaueCTBa 4 6 10 | 19 | 40 [ 45 [ 60 | 170 | 336
BCETO 6 9 14 | 27 | 57 | 64 | 86 | 243 | 480
0e3B03BpaTHHIE 4 5 8 16 | 32 | 37 | 49 | 140 | 277
10 CHIDKCHHSI KaUeCTBa 8 12 | 19 | 36 | 76 | 87 [ 115] 326 | 645
BCETO 12 | 17 | 27 | 52 | 108 | 124 | 164 | 466 | 922
0e3B03BpaTHHIE 5 7 12 1 23 | 48 | 55 | 73 206 | 409
15 CHIDKEHUSI KaueCTBa 12 | 17 | 27 | 54 | 112 ] 128 | 170 | 481 | 954
BCETO 17 | 24 | 39 | 77 | 160 | 183 | 243 | 687 | 1363
0e3B03BpaTHBIC 7 10 ] 16 | 30 [ 63 | 72 [ 97 | 272 | 541
20 CHIDKCHHUSI KaYeCTBa 16 | 22 | 36 | 71 | 148 | 169 | 225 | 636 | 1262
BCEro 23 | 32 | 52 | 101 [ 211 | 241 | 322 | 908 | 1803
0e3B03BpaTHHIE 9 12 | 19 | 38 [ 79 [ 90 [ 120 | 339 | 673
25 CHIDKCHHSI Ka4eCTBa 20 | 28 | 45 | 88 | 184 | 210|280 | 790 | 1570
BCETO 290 | 40 | 64 | 126 | 263 | 300 | 400 | 11292243
0e3BO3BpaTHEIC 10 | 14 | 23 | 45 | 94 | 108 | 143 | 405 | 804
30 CHIDKCHHUSI KaYeCTBa 24 | 33 | 54 | 105|219 | 251 | 334 | 945 | 1877
BCET0 34 1 47 | 77 | 150 ]| 313 | 359 | 477 | 13502681
0e3B0O3BpaTHBIC 12 | 16 | 27 | 52 [ 109 ]| 125|167 | 471 ] 936
35 CHIDKCHHUSI KaUeCTBa 28 | 38 | 62 [ 122 ] 2551292 | 389 [1099]|2183
BCET0 40 | 54 | 89 | 174 | 364 | 417 | 556 [1570(3119
06e3B03BpaTHHIC 14 | 19 | 30 | 60 [ 124 ] 142 | 190 | 537 | 1067
40 CHIDKCHHSI KaYeCTBa 32 | 44 | 71 [ 139 (290 [ 332 | 443 | 1253|2489
BCETO 46 | 63 | 101 | 199 | 414 | 474 | 633 [1790(3556
0e3BO3BpATHBIC 15 1 21 [ 34 ] 67 [139]160(213]603 1198
45 CHIDKCHHUSI KaYEeCTBa 36 | 49 | 79 | 156 | 325 | 373 | 497 | 1407|2795
BCETO 51 | 70 [ 113 [ 223 [ 464 | 533 | 710 |2010]3993
0e3BO3BpATHBIC 17 | 23 | 38 | 74 [ 154 | 177 | 236 | 669 [ 1329
50 CHIDKCHHSI KaUeCcTBa 30 | 54 | 88 | 1721360 | 413 | 550 |1560]3100
BCETO 56 | 77 [ 126 | 246 [ 514 [ 590 | 786 [2229]4429
0e3BO3BpATHBIC 18 | 25 | 41 | 81 [ 169 ] 194 | 259 | 734 | 1459
55 CHI)KEHHSI KauecTBa 43 | 59 | 96 | 189 | 395|453 | 604 (1713|3405
BCETO 61 | 84 [ 137|270 [ 564 | 647 | 863 |2447|4864
0e3B0O3BpaTHBIC 20 | 28 | 45 | 88 [ 184 ] 211 [ 282 ] 800 [1589
60 CHIDKCHHUSI KaYeCTBa 47 | 64 | 105 | 206 | 430 | 493 | 657 [1866(3709
BCEro 67 | 92 [ 150 [ 294 | 614 | 704 | 939 |2666|5298
65 0e3B03BpaTHHIE 22 1 30 | 48 | 95 | 199|229 | 305 | 865 | 1720
CHIDKCHHS KaYeCTBa 51 [ 70 [ 113 [ 222 | 465 | 533 | 711 |2018]4012
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| BCET0 73 1100 | 161 | 317 | 664 | 762 |1016[2883|5732
0e3BO3BpATHBIC 23 | 32| 52 | 102 ] 214|246 | 327 | 930 | 1849

70 CHIDKEHHUS KayecTBa > 54 | 75 [ 121 [ 239 [ 500 | 573 | 764 |2171]|4315

BCETO 77 | 107 | 173 | 341 | 714 | 819 |1091{3101| 6164

[Ipunoxenue 1
I'PYIIIIUPOBKA HE®TEINIPOJAYKTOB 110 BA3KOCTH

I rpynma. Brimroyaer HeTENpOIyKTh C KHHEMAaTHIECKOH BA3KOCTHIO Ipu Temreparype 20°C MeHee
3 mm?¥/c (0,000003 M%/c) u mpemenoM Bekumanus 10 210°C.

II rpynna. Bxmowyaer HeTenpoayKThl ¢ KHHEMAaTHYECKOH BA3KOCThIO pu Temneparype +20°C no
35 mm%/c (0,000035 m*/c).

III rpynna. Bkirouaer HeTenpoayKThl ¢ KUHEMAaTHYECKOH BSI3KOCThIO NpH Temrieparype +20°C
Boime 35 u go 100 mm%/c (0,0001 m*/c ).

IV rpymma. Brmogaer He(TEempoayKThl ¢ KHHEMATHYECKOH BSI3KOCTBIO mpH Temmeparype +20°C
Beime 100 u 1o 500 mm?/c (0,0005 m%/c).

V rpynna. Brimodaer HeTEpoAyKThl ¢ KHHEMAaTHYECKOH BS3KOCTBIO HpH Temreparype +20°C
Beime 500 mvm*/c (0,0005 m%/c).

[Tpunoxenue 2

IMPUMEP PACYHETA IIOTEPb HE®TEIMPOAYKTOB ITPU 3AYUCTKE
BEPTHUKAJIBHOI'O CTAJIBHOI'O PE3ZEPBYAPA

Omnpenenutes TOTEPH HEPTENPOAYKTOB | TpymImsl HpH 3aYUCTKE BEPTHKAIBHOTO CTAIBHOTO
pesepByapa BMecTUMOCTBI0 5000 M. BHyTpennuii nuameTp pesepByapa 22,8 M, BBICOTA CMOYEHHOM
HeTENPOIYKTOM ITOBEPXHOCTH CTEHKH pe3epByapa 10,0 M, cpeiHssl BHICOTA JOHHBIX OTJIOXKEHHH 110
pesynbTatam 5 u3MmepeHuid cocraBwia 15 mm (0,015 M), kuHeMaTHueckasi BSI3KOCTh He(TernpoayKra
npu Temmeparype Beikauku 1,15 mm?/c. [InoTHOCTL HedTenpoayKTa B Ocanake npuHsTa pasHoi 1000
Kr/M’

Macca HedTenpoayKTa B JOHHBIX OTIIOXKEHHUAX pe3epByapa pacCUUThIBaeTCs 1Mo Gopmyie (2) mpu
N=0,65:

Mo = 0,785 x 22,87 x 0,015 x 1000 x 0,65 = 3978,7 kr

[Tnomans MOBEpXHOCTH HANMIAHUS OIpeessieTcs o dpopmyie (6):

S=3,14x228x10=7159 ™’

Koatb(bnuHeHT HAJIMIIAHUS PACCUUTHIBACTCS 110 J1H000# u3 dhopmy (5-56):

=0,01217 x 1,15 = 0,01255 xr/m’

Macca HAJIAIIIIETO Ha CTEHKH pe3epByapa HeTePOayKTa pacCUUThIBaeTcs o ¢popmyne (4):

M., =0,01255x 715,9 = 9,0 kr.

[Norepn HedTenpoayKTa IpH 3a4MCTKE pe3epByapa COCTAaBISIOT:

M =M+ Myor. = 9,0 +3978,7 = 3987,7 kr.

[Mortepu pacnpenenstorcs:

0e3BO3BpaTHbIC

Mee; = 3987,7 x 0,55 = 2193,2 xr

OT CHMIKEHHS KauecTBa

M = 3987,7 x 0,45 = 1794,5 kr
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[Ipunoxenue 3

MHNPUMEP PACUETA NOTEPb HE®TENNPOAYKTOB IIPU 3AUNCTKE
TI'OPU30OHTAJIBHOI'O CTAJIBHOI'O PESEPBYAPA

Omnpenenute motepu HedrempoaykroB III rpynmel mpu 3a4nMCTKE TOPHU3OHTAIBHOTO CTAIBHOTO
pesepByapa BMecTuMocThi0 100 M°. BHYTpenHuit anameTp pesepByapa 3,2 M, IJIMHA IHJIMHIPUYECKOI
yactu 12 M, CpeqHsisi BbICOTA JOHHBIX OTJIOKEHHH IO pe3yibTaraMm 5 M3MEpPEeHHil coctaBuia 45 MM
(0,045 M), xuHeMaTHyecKas BSI3KOCTh HE(DTENPOAYKTAa TMpU Temmeparype Bhikauku 100 mm?/c.
ITnoTHOCTEL HE(TENPOAYKTA B OCajiKe MpHHATa paBHOi 1000 kr/m?

Macca HedTenpoyKTa B JIOHHBIX OTJIOKEHHUSX pe3epByapa paccuuThiBaetcs mo ¢opmysie (9) npu
N=0,7:

M;or =589 x 12x 0,045 x 0,7 x (3,2 - 0,045) - 702,4 xr

[T1omans MOBEepXHOCTH HATMITAHUS paccUuThIBaeTcs o dpopmyre (10):

S=2,498x32x12+1,489x3,22=111,2 M.

KoaddrmrenT Hanmmnmanus paccuuThIBaeTCs Mo 000 u3 hopmyn (12-126):

K, =0,0138 x 100°*® = 0,0361 kr/m*

Macca HaJMIIIero Ha CTeHKH pe3epByapa HedTernpoaykra onpenensiercs mo gopmyie (4):

M =111,2x0,0361 =4 kr.

HOTepI/I He(TenpoayKTa IIPU 3a4UCTKE pe3epByapa COCTaBIIAIOT:

Muor = 702,4 + 4 =706,4 xr

IloTepu pacnpenensitores:

0e3BO3BpaTHBIC

Mee;s = 706,4 x 0,4 = 282,6 xr

OT CHMKCHHS KadecTBa

M = 706,4 x 0,6 = 423,8 xr
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