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Circulation frumps for first contour energy blocks
of atomic power stations with reactors VVER.
Type, basic parameters and general requirements

OKIT 69 3800

lMocranosnennem FocypapcreesHoro komutera CCCP no cranpapram ot 30 mapra
1981 r. No 1667 cpok pescTBMR ycTaHOBREH
¢ 01.01 1982 r.

ao 01.01 1987 r.

HecobnmogeHue craHpapTa npecneayercs No 33KOHY

Hacrosmuift cTasnapt pacnpocTpaHseTcs Ha BepTHKaJbHHE IJiaB-
Hele nupKyAsnuonHsle Hacochl (I'IIH) ¢ mexaHWyecKHM yIJOTHEHHEM
BaJjia, MpelHa3HAUYeHHbie AJS CO3XAHMSA NUPKYASALMH TEINOHOCUTENS B
IEPBOM KOHTYpEe 3HEpro6/IOKOB AaTOMHBIX 3JIeKTPOCTAaHIHH C BOJO-
BOASIHBEIMH 3HepreTHuecKHMH peaktopamd (BBIP) saektpuueckoin
mowHocThio 0T 400 mo 2000 MBT.

CraHpapT yCTaHaBJHBaeT THIMB, OCHOBHble NapaMeTPEl HaCOCOB
H ofllye TeXHHYeCKHe TpeOOBaHHA.

[TosicHeHHMs K TepMHHaM, NpPUMeHSeMBIM B CTaHAapTe, IpHBeleHLI
B CIPAaBOYHOM HPHJIOKEHHH.

1. TMNbl # OCHOBHbLIE NAPAMETPbI

1.1. B 3aBHCHMOCTH OT HOMHHAJbHBEIX 3HAYEHHH OCHOBHBHIX napa-

MECTPOB YCTAHOBJICHBI caeaAvVioluHe THIIBI rVIaBHBIX IJ,HpKYJIHL[HOHHbIX
HAacoOCOB, YKa3aHHble B TaOJIHIE.
Dasaenne | PacyeTnoe Tewmnepa-

QGoznatenie }I;Ié)c%ac:? iggggaf, Ha BXole | AaBleHne aToyH%?:u?e];n Pacuernas

THIIA M¥c M e | ks | ue pxone czz?{gipaﬁy (I’ﬂ’::)

(/1) (xrefex?) (Krclciﬂ.ﬂ) {(urcfcm®) BKH?EEC)' ’

I'1H 1,975 51.4 12,22 13,71 543 608

1,975—51,4 |  (7100) (4,000) (125) | (140) | (270) (335)
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Temnepa-
Hoxaya Hamop DlaBnenne | PacueTHO® | rypa ten-
Ofoguenenne | macoen, | macoca. 1 BA2000 | MMacoca |"onocuTeral omeparypa
{M34)3 (xrefem?) (xﬂﬁ?«ﬂ) (Kﬂﬁig) BKHI:%%C), crenok, K (°C)
I'H 5,5 93,0 15,30 17,62 573 623
5,5—93,0 (20000) (6,750) (156) (180) (300) (350)
I'LiH 6,95 73,7—100,5 | 15,30 17,62 - 563 623
6,95—73,7 (25000) (5%5g863 (156) (180) (290) (350)
‘FUH | 9,72—12,5 | 100,5—114 | 15,30 | 17,62 | 563 623
(35000— (7,500— (156) (180) (290) (350)
45000) 8,500)

1.2. Otkiionenne 3HaYeHHH Hamopa OT BeJMYHH, YKa3aHHHX B'
TabJauue, He NOJKHO NpeBhIATh +49%. B gonyck no Hanopy AOJXKHE
OBITL BK/IIOUEHH H NOTPEUIHOCTH ONpeleeHHsl XapaKTepPHCTHKH.

1.3. MuHEMa/pHOE JONMYCTUMOE AaBJeHHe Ha BXOJe B pabOTaIOMIHIX
Hacoc B 3aBHCHMOCTH OT TeMIEpPaTyphl ROJIXKHO YCTAHABJIHBATLCH B
TeXHHYECKHX YCJOBHSX Ha KOHKDETHHIH HAaCOCHLIH arperar.

1.4. Tnanason AaB/leHHH TEIUIOHOCHTEJS Ha BXOJe B Hacoc A4
paborawluero Hacoca AOJXKeH OHTb OT MHHHMAJbHO JAOHYCTHMOTLO
AaBJieHHS 1o 1. 1.3 A0 pacyeTHOro AaBJjieHHs, YKa3aHHOrO B TabJHIe.

1.5. uanason paGo4HX TeMIepaTyp TEIVIOHOCHTeJNS Ha BXOJLe B
Hacoc poaxeH OHTb orT 293 K (20°C) mo HOMHHaJRHOH, YKa3aHHOH
B TabJHle.

I[IpuMep ycaoBHOro o603HauYeHHS IABHOrO LHDKY-
JSHOHHOrO Hacoca c¢ nojavest 1,975 m3/c u HabGopom 51,4 MM:

T'IH 1,975—51,4 T'OCT 24656—81

2. OBLLIME TEXHMYECKME TPEBOBAHMUS

2.1. Hacocsl J0JIXKHEI HM3rOTOBJAATLCA B COOTBETCTBHH ¢ TpebGoBa-
HHSAMH HacTOfAlllero CTaHAapTa, CTaHAApPTa MJH TeXHHYECKHX YCJIOBHI,
no paboyuM yYeprexkaM, YTBEPXKAEHHHIM B YCTAaHOBJEHHOM HOpSAJKe,
Ha KOHKPETHBLIH HAaCOCHHIM arperar.

2.2. TlpoekTHpoBaHHe, H3TOTOBJEHHE M JKCIIyaTallHus HacOCOB
JOJIXKHH YAOBJETBOPSATL TpeboBanusiM «IIpaBus ycrpofictBa u bes-
ONMacCHOH 3KCIIyaTallud oOOOpyJOBaHHS AaTOMHBIX 3JEKTPOCTaHIHH,
ONMHTHHIX H HCCIAeOBaTENbCKHX SAEPHBIX PEaKTOPOB H YCTAaHOBOK>,
yrBepxkaeHHEX ['ocroprexnaazopoM CCCP u T'ocymapcTBeHHHM KO-
MHUTETOM IO HCNOJb30BaHHIO aToMHOM sHepruu CCCP.

2.3. KoHerpykuus Hacoca Jpo/xkHa o6ecrneuudBaTh BO3MOXKHOCTD
nepeMellleHHss Hacoca B TOPH3OHTAJbHOM HallpaBJeHHH BCJAEACTBHE
TeMIlepaTypPHBIX paclIHpeHHil TpyOONpoBOJOB IE€PBOTO KOHTYpa. Y CH-



JiHe TIpH IEepeMEIleHHH HacoCa OlpeleasacTCsa IIPH  TIPOEKTHPOBaHHR
6Ji0Ka H JOJXKHO OBITH YCTaHOBJIEHO B TCXHHUECKHX VCJ/JAOBHAX IJs
KaXJ0oro HaCOCHOro arperara.

2.4. KoHcTpyKIHA Hacoca AOJXKHA o0echeyHBaTh BO3SMOXKHOCTh pa-
60THl YIJIOTHEHHS KaK OT CHelHaJbHOH CHCTEMBI 3alHpalolleil BOAH,
TaK H 3a cuer TelJIoHocuTesfl. B ciayuyae obeclieyeHHs] YIJIOTHEHHS 3a
CYeT TeNJIOHOCHTe/ AOJKHBI ObITh NpelyCMOTpPeHHl clellHajbHble KOH-
CTPYKTHBHBIE Mephl, NPeNsiTCTBYIOUIHE BHIXOAY B IOMELIEHHA pagHO-
aKTHBHBIX T'a30B, PAcTBOPEHHBIX B TelJIOHOcHTese. JlonycTHMEBEIE KOJMH-
yecTBa BHIXOJa ra30B B [OMELIEHHUS] MOJKHB OBITh YCTAHOBJEHBI TeX-
HHUYECKHMH YCJOBHAMH Ha KOHKPEeTHBIH HACOCHBIA arperar.

2.5. Hacoc B cocraBe HacocHoro arperata npu obecTOUHNBaHHH
BCeX OJAHOBpeMeHHO pafoTaloliMX HAcOCOB AO0JXKeH obecneywBaTb IO-
Jlayuy TeMJOHOCHTEeNs Ha BBIOEre 1o 3aKOHY, 6H3KOMY K Q = Quon €739,

rie Q — nojava Hacoca B TeKyIUIHi MOMeHT BpeMeHHM INpH BoiGere
Hacoca, M3/c; :
Quon — HOMHHAJBHAA nMojaua, M3/c;
e— 2,718 . . . ocHOBaHHe HaTypaJbHOro Jorapupma;
T -— BpeMs ¢ HayaJa Beifera, c;
30— mnocTtosiHHaa BpeMeHH Bhbera, C.

XapaKTep H Be€/JHYHHA OTKJOHEHHSA NOoJadH TEIJOHOCHTeJ A OT 3a-
KOHa& YCTaHaBJIHBaIOTCH B TeXHHUYECKHX YCJOBHSAX Ha KOHKpETHbIﬁ Ha-
COCHBIH arperar.

2.6. Hacoc posxeH Aonyckarthb pa60Ty B pexHMe 0OpaTHOrO TOKa
TEIJIOHOCHTE I, BpeMa paboTel JOJXKHO OBITh YKa3aHO B TeXHHUECKHX
YCJIOBHAX HAa KOHKPETHHI HACOCHBEI arperar.

2.7. CocraBHBIE YacCTH Hacoca, Tpebymoliue OXJaxKAeHHd, CONpHKa-
caloUIHecs ¢ TeMJIOHOCHTEJNeM, MOJIKHEI OXJaXKAaThCf BOJOH mpoMe-
" JKYTOUHOTO KOHTYpa C mapaMeTpaMH:

IaB/jeHHe Ha Bxoje — He 6osee 0,587 MIla (6 xrc/cm?);

tTeMnepatypa Ha Bxoze —oT 283 K (10°C) mo 318 K (45°C).

2.8. CocraBHble 4acTH Hacoca, TpebylouIHe OXJaXK/AeHHs, He CONpH-
Kacalolmpecss ¢ TelJOHOCHTeN eM, JOJXKHb OXJaXKIaTbCs TeXHHYECKOR
BONOH (IIpecHO UJIH MOPCKOH) ¢ MapaMeTpaMHu:

NaBJeHHe Ha BXoje — He Gosee 0,687 MIla (6 krc/cm?);.

TeMnepatypa Ha Bxoxe — ot 275 K (2°C) no 308 K (35°C);

MaccOBas KOHILEHTpalHs npnmecen — He Gosee 40 mr/u.

Homyckaercss oxJaa)kaeHHe BOAOH IIPOMEXYTOYHOIO KOHTYypa.

2.9. KOHCprKuHH Hacoca AOJXKHA HCKJIOYaTh BO3MOKHOCTDH IIONa-
JaHHg u4HcTol (HeGOPHPOBAHHOH) BOAL B TEMJOHOCHTENb IIEPBOTO
KOHTYpa.

2.10. Hacocel LoOJIXKHBI UMeThb MOCTOSHHO MNafalollylo XapaKTepH-
CTHKY Halopa Hacoca npH nmojzauax cBbime 80% OT HOMHHAJ/IBHOM.



&.d1. aulvidn 1dlilb AdpdhlUPHLll‘th natliuviad AuUJmhiad ndAvujidniblna
B 30He nozau 90—1309% oT HOMHHAJBHOH TIOZAUH.

2.12. Hacocs HO/MXHH HMeThb 4eTHIPEXKBAaJAPATHYI0 XapaKTepH-
CTHKY. -

2.13. Hacoc B cocraBe HaCOCHOH YCTaHOBKH JoxeH obecreun-
BaThCsl MOJaveii OUHIUEHHOM CHCTEMOH BOJOOUHCTKH 3aluparomed
BOAH ¢ TeMIlepaTypo#t He Bhiltie 343 K (70°C). ‘ |

2.14. MaccoBasg KOHUEHTpalHs INpHMecelt B 3amupamwoluei Boje
IO0NM¥HAa ObITh He OoJiee 003 r/.n C pa3MepoM uyacTHL He OoJee
100 Mxm.

2.15. OpranusoBaHHHe NPOTEUKH H3 YIVIOTHEHHA HAcoca Ha BCEX
pexnMax paboTh He NOJIXKHBI NpeBHINATh 2 m3/u.

2.16. CBobonHbIll CIHB 3amHpalonledi BOAB Ha BCeX peXHMax pa-
GoTH Hacoca AoMKeH OuTh He Gonee 0,05 M3/y,

2.17. Ilporeukn 3anupaloles BO,IIbI B IepBLIH KOHTYp Ha BceX
pexHMax paboTel Hacoca HOJIXKHBI GbITH He- 6osee 1,0 M3/,

2.18. KoHCTpYKIIUS H HCHNOJHEHHE Hacoca NOJXKHE obecleduBaTh
3KCIIYAaTALUIO ero B YCJOBHHX OKpyXaiolle# cpeln NOJ 3aliHTHON
000/104KOll peakTOpHO#l ycTaHOBKH. [TapaMeTprl OKpyXamwlie#t cpeisl
MOJ 3alIMTHOH OOOJIOYKON KOJIKHB COOTBETCTBOBATH YCTAHOBJIEHHHIM
B TEXHHYECKHX YCJAOBHAIX Ha KOHKpeTHHIH HaCOCHLII arperar. |

2.19. Hacocsl mo/kHBL OBITH pacCUMTaHBl Ha CeHCMHYECKHE BO3-
AeHCTBHS, HCXOAA H3 CAeAYIOIIHX YCIOBHHA 3KCIIyaTaIlHH:

IIPH 3eMJIETPACEHHAX ¢ HHTEHCHBHOCTBIO MeHbleH MJIH paBHOH
HHTEeHCHBHOCTH IpoeKTHoro semnaerpsiceuss (II3) Hacoc nosxeHn co-
XpaHATs paborocnoco6HOCTH, ITIPH pacueTax Ha TPOYHOCTH PEeXUM
OTHOCHTCH K DeXHMaM HapyIeHH: HOpMaJIbeIX YVCAOBHEH 3KCHAVa-
TalyH;

IIPH 3eMJETPSACEHHAX C HHTEHCHBHOCTbIO, Goublueil 113 no Mmaxch-
MaJBHOTO pacquHoro 3eMJIeTPACEHUS (MP3) cu/iofi 9 6anJI0B BKJIO-
yHTeabHO (10 ceicMHueckoi wikane MSK 64), Hacoc poaxen obecre-
UMBaTh YCTAHOBJEHHHI B n. 2.5 BHOer npu COXpaHeHHH NPOYHOCTH
H TepMeTHYHOCTH TIO OTHOLIEHHID K OKpyxXKawiuelh cpene. Ilpu pacue-
' Tax Ha NPOYHOCTb PEXHUM OTHOCHTCS K aBapHMHEIM pexumam. [locae
MP3 noaKHa TPOBOIHTLCS TeXHHYECKass PeBH3HA HAcCocCa.

2.20. Hacoc nonxeH OHITh CIIPOEKTHDOBAH C YY€TOM BO3MOXKHOCTH
coBnanennss MP3 ¢ MakcuMasibHOM NpoeKTHOH aBapuel (pas3phiB Tpy-
Gonposoga NEPBOrO KOHTYpa); NMPH 3TOM JO/MkKHa OHTh ofecreyeHa
LeJOCTHOCTh KOHCTPYKLUHH IO OTHOLIEHHIO K OKpyXalollel cpeze.

2.2]1. Hacocu nosHH cOXpaHATh paboTocnoco6HOCTE NIPH OAHOB-
PEeMeHHOM NepephiBe NOJauyl 3anupaonie ¥ oXJaxkAaloUied BOALI HA
BCeX peXXuMax.

Bpems nepepeiBa — He GoJiee 3 MHH.

2.22. Ing cMaskH NOMIUHNHHKOB HAacoca MOJIKHBI HPHMEHATHCH
BOLA M JAPyTHE HETOPIOYHE KHUIKOCTH. |
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2.23. Hacoc RonxeH cOXpaHAThb pa60Tocnoco6Hocrb IPH Tepephls
Be B IIojaye cMa3ky ao 15 ¢,

2.24, TIpu BHbere Hacoca JAONYCKaeTcs nperameHne nogavyy
CcMasKHy,

2.25. KoHCTpyKUHs Hacoca HoMxKHa ACTYCKAaTh e3aKTUBALMIO KAk
BHYTPH, TaK U CHapy»KH pactBopaMmu ¢ Temmeparypoil 353 K (80°C)—
363 K (90°C) npu ocTaHOBJeHHOM Hacoce ¢ Iofauei 3anupaloulei
soarl. CocTaB pacTBopa JOJXKEH COOTBETCTBOBATH YCTAaHOBJIECHHOMY
B TEXHHYECKHX YCJOBHMAX Ha KOHKpPeTHHIi HaCOCHHIH arperar.

2.26. Hacoc nmoaxeH obecneunBaTh CAeQyIOLIHe NMOKa3aTeJIH Ha-
JEKHOCTH:

' CPeRHHH pecypc MeXAYy CpeIHHMH pPEMOHTaMH JOJXKeH OulTh He
menee 16000 u;

CPeAHHH cpoX ciayXkbm 10 CIHCaHUS  JAOJIKeH ObITh He MeHee
30 Jert;

HapaGOTKa Ha OTKa3 A0JXHa OuTh He meHee 18000 u;

CPeldHHl CPOK COXPaHSEeMOCTH NOJIXKeH OLTh He MeHee 2 JeT;

CpelHAA CyMMapHas OnepaTHBHAaf TPYAOEMKOCTb IJIaHOBOro (He-
TIJIAHOBOr0) TeKYllero pemMoHTa JoJikHa OmHTh He OGosee 250 uen/u;

CpellHAAS CyMMapHas oNepaTHBHAsl TPYALOEMKOCTb ILJIaHOBOTrO (He-
TIaHOBOI'O) CpelHero peMOHTa A0MXKHa OHTb He Gojee 350 uesn/fu,

227, YpenpHass MaTepHaTOEMKOCTh HacocoB MAOJIXKHAa OHITh,
5,35—5,8 kr-ufm3, |

Hnst paspabatriBaeMbix HacocoB ¢ 1985 r.— 3,75—3,8 kr.u/mMd.
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ITPHJIO)KEHHE
Cnpasouroe

MOACHEHMA K TEPMMHAM, NPMMEHSEMbBIM B CTAHLAPTE

TepMusn

1. Hacoc

2. HacocHuiii arperar

3. Mexaunueckoe
BaJa

YIJIOTHCHHE

4. Tlogawa nacoca

5.- Hamop Hacoca ,

6. Ilapaenne Ha BXoJe B HacoC
7. PacueTHOe pfaBJ/ieHHe Hacoca

8. PacueTHas TeMmeparypa CTEHOK

9. MomHocTh Hacoca

10. Pabouas yacTh XapaKTepHCTH-
KH

11, Brifer nmacoca

12. 3anupamwmas Bojia

13. OpranuzoBaHHas
YIJIOTHEHHS BaJja

NpoTeuKa
14. TIpoteuka 3amupaiomei BOIH
B IepBHft KOHTYD
15. CroGoaHHil cJMB 3anHpalome

BOJHI
16. TIpoMeKyTOUHHI KOHTYP

17. Texuuueckas BoJza

et R —

[TosicHenHe

Ilo T'OCT 17398—72

ITo TOCT 17398—72

MexaHuyeckoe YCTPOHCTBO, NpeAHa3HayeH-
HOe A NpeAOTBpPAalllcHHSI NPOTEUYeK IIpOKayvH-
BaeMOro TEIVIOHOCHTeJIS HAPYXKY

ITo TOCT 17398—72

Ilo TOCT 17398—72

ITo TOCT 17398—T72

IIo «HopmMaM pacyera Ha NpPOYHOCTH 3Je-
MEHTOB peaKTOpOB, NaporeHepaTopoB, COCY-
JAOB H TPyOONPOBONOB aTOMHHIX 3JIEKTPOCTaH-
HHﬁ, OIIBITHHIX H HCCAEHOBATEJHBCKHX SANEPHHX
peaKTOpoOB H YCTAaHOBOK», YTBEpPXKICHHHM
TocyxapcTBeHHBIM KOMHTETOM IO HAJ30pYy 3a
6e3onacHeIM BeJleHHeM paGoT B IPOMHIIJIEH-
HOCTH H TrOpHOMY Hazazopy mpu Cosere Mn-
gucrpo CCCP 20.04.1972 r.

TeMneparypa, no KoTopo#t onpenensiorT Be-
JHUYHHY JONMYycKaeMOro HanpsXeHHA NPH pac-
yeTax Hacoca Ha NPOYHOCTh

Ilo TOCT 17398—72

ITo 'OCT 17398—72

Hamenense uncia ob6oporoB Hacoca 1npu
ero OCTaHOBe

Bopa, nogaBaeMasi Ha  3anutky OGaoka
VIJIOTHEHHS BaJia Hacoca, 3anHpaiomas Tel-
JIOHOCHTEJb NEPBOro KOHTYpa

YTeuka BOAK B Pe3ynbTaTe CHUXKEHHS AaB-
JIEHHSI Ha OCHOBHHIX JAPOCCENHPYIOIIUX CTYHe-
HAX OJ0Ka YNJOTHeHHSA

YTeuka B INepBHIA KOHTYP uUepe3 BO3MOXK-
HHEe THAPABJIHYECKHE CBA3H (CTYNEHH YMJIOT-

. HeHH#, UHKJOH B T. 1.)

YTeuka BOAH TOCJe KOHIEBOM
VILJIOTHEHHS

3aMKHYTHII KOHTYP OXJaXXAeHHS, NpejlHa-
3HaueHHHH AJAS OTBOAA TelJIa OT IOBEPXHO-
CTeH, OMEIBREMEIX HEHNOCPEACTBEHHO TENJOHO-
CHTeJNIeM TepBOro KOHTYpa

Oxnaxnpawomas sofa IJd OoTBOja TenJja or
NIOBEPXHOCTEH, HENOCPEeACTBEHHO He CBA3aH-
HHIX C TEIJIOHOCHTEJNEM TepBOTO KOHTYpa H
JJisT OTBOJA TellJla OT HPOMEXKYTOYHOTO KOH-

TYpa :

CTYI¢HR



I1podosxcenue

TepMun

ToficHeHHe

18. Oxaaxpalomas Boja -

19. PaGorocnoco6HOCTD

20. Hapaborka Ha OTKa3

21. Cpenunit pecypc MexAy cpen-
HEMH DEeMOHTAMH

22. Cpepuuii
CIIHCAHUA
- 23. Cpegnsis cyMMapHasa onepa-

THBHAA TPYAOEMKOCTh NJIAHOBOTO
TEKYIIEero PeMOHTA

24. CpeansAs cymMapHas omnepa-

CPOK Cayxk6um A0

THBHas TPYAOEMKOCTE INIAHOBOIO
CcpenHero peMoHTa

25. Cpeguult cpok CcoXpaHseMO-
CTH ‘

26. TIpoekTHoe 3eMJIeTpACEeHHE
(113)

27. HopmaabHble yCJIOBHA 3KCHJIY-
aTauuy

28. MakcuMaJbHoe pacuerHoe
NpoekTHOe 3eMJuerpscedne (MP3)

29. MaxcuMa/sibHO-TIpOeKTHAaS
aBapus

30. UernipexkBaapaTHaf Xapakre-
pPHCTHKA

Boaa TexHHYecKoro H
KOHTypa

Ilo TOCT 1337775

Ilo TOCT 13377—75

ITo 'OCT 13377—75

o TOCT 13377—75
Mo IT'OCT 2162376

MPOMEXKYTOUHOTO

ITo TOCT 21623—76

IIo I'OCT 13377—75

HaGop orpaHHueHHOro YHCJIa aHAJOFOBHX
HJI¥ CHHTE3UPOBAaHHKWX  aKceleporpamm, Xxa-
PaKTepH3yeMBX OCHOBHbIe THIH 3eMJeTpice-
HHH palflOHOB C NepPHOAOM TOBTOPEHHA 10
100 mer

I'pynna skcnsyaTauMOHHBIX DeXHMOB, Ope-
NyCMOTpeHHasa perJaMeHToM paboTh

HaGop orpaHr4yeHHOro 4HCJIa aHaJOrOBHX
HJH CHHTE3HPOBAHHLIX  aKcesleporpaMM, Xxa-
PaKTePH3YIOLIHX OCHOBHBLIE THIHI 3eMJIeTpfce-
HuH palioHa ¢ 1epHOAOM IOBTOpeHHA JO-
10000 xer

Pa3priB riaBHOro UUPKYJIAUHOHHOro ToyG6o-
NpoBOLa

I'paduueckas 3aBHCHMOCTL NapaMeTpoB Ha-
coca OT NOJayH Hacoca H 4acTOTH BpallleHHs
NpH H3MEHEeHHH NOCAeAHHX OT OTPHLUATENbHLIX
A0 TONOXKHTENbHHX 3Ha4YeHHH

Penakrop H. E. Illlecrakosa’
Texuuuecknit pepaxkrop O. H. Huxuruna
Koppextop B. C. Yepnas
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