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Circulation frumps for first contour energy blocks
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Type, basic parameters and general requirements

OKIT 69 3800

MocraHoenennem FocypapcraenHoro komuteta CCCP no craHpapram or 30 mapra
1981 r. Ne 1667 epok aelcTBus ycTaHOBREH
¢ 01.01 1982 r.

ao 01.01 1987 r.

Hecobnmofenne craHpapra npecnefyerca no 38KOHy

Hacrosmuit cTaHZapT pacnpocTpaHsieTcss HA BepTHKaJbHHE TIJaB-
Hele nupkyasnuonnsie Hacoch (IIIH) ¢ mexannueckum ymjIoTHEHHEM
BaJia, NpeiHa3HAUEHHHE AJS CO3AHAS OHUPKYASLUU TENJOHOCHUTRNS B
NepBOM KOHTYype 95HEPro6/JIOKOB ATOMHBIX 3JIEKTPOCTAHIHH C BOXO-
BOASIHBIMH HepreTHueCKHMH peakropamu (BB3P) anexkrpuueckoit
MoHOCThIO 0T 400 mo 2000 MBT.

CraHzapT yCTaHaBJHMBAaeT THIB, OCHOBHBle NapaMeTPhl HacoCOB
H oOluHe TeXHHYecKHe TpebOBaHUS.

INosicHeHuss X TepMHHaM, NPUMEHSEMHIM B CTaHIapTe, NPHBELEHH
B CNIPABOYHOM NPHJIOKEHHH.

1. TMNbl ¥ OCHOBHBIE NAPAMETPLI

1.1. B 3aBHCHMOCTH OT HOMHHAJIBHBIX 3Ha4eHHH OCHOBHLIX Hapa-
METpOB YCTAHOBJIEHH CAEAYIONINE THOB TJAaBHHIX HHUPKYJIALMHOHHBIX
HacocoB, YKa3aHHble B TabJHle,

Temnepa-
Mozaua Hanop Iasaenne | Pacuernoe Typa Ten-
O6oznauenue Hacac;ca. Hac]aca, gaﬂg(’:‘gcﬂe ﬂ;:é‘:c"a"e .'lox;ocwrenx Teag:;:;g;’;
THIIA M3/c ’ » | una Bxoze
o (w/) (xrefem?) (xﬂ:%i:’) (KIFVLZI::") BKH(BS(&é;' cTeHok, K (°C)
FUH 1,975 51,4 12,22 13,71 543 608
1,975—51,4 (7100) (4,000) (125) (140) (270) (335)

Uspaune oduumansHoe Mepeneuarka Bocnpewexa
© WMapavenscteo cranpapros, 1981
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M podorscerue
Temnepa-~
Moxaua Hamop HNasnenue | PacuetHoe Typa Ten~
O6o03Hauenune nacoca, Hacoca, gﬂﬂgz_‘géle ﬂ::é‘:cﬂ;ie noHocuTenq| PacuerHas
THIA c M , , | na Bxoze |Temnepatypa
(M94)3 (xrejem?) MIla Mlla B nacoc, |cTeHox, K (°C)

(krcienm?) | (krefen®) | g (oC)

r'iH 5,5 93,0 15,30 | 17,62 573 623
5,5—93,0 |  (20000) (6,750) (156 (180) (300) (850)
ruH 6,95 73,7—100,5 | 15,3 17,62 563 623
6,95—73,7 | (25000) (5%5g80—) (156) (180) (290) (350)
ruH 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. OTkyioHeHHe 3HAYEHHH Hamopa OT BeJMYHH, YKa3aHHHX B'
Tabauue, He NOJIKHO NpeBbiliaTteh *+4%. B gomyck mo Hanopy AOMMKHEL
ObITh BKJIIOUEHB! H IOTPEUIHOCTH ONpelesIeHHsI XapaKTepHCTHKH.

1.3. MuHEMaJIbHOE IONYCTHMOE JaBJeHHe Ha BXOJAe B paGoTaloluil
HAacoc B 3aBHCHMOCTH OT TeMIEepaTypbl AOJKHO YCTaHaBJHBAThCH B
TeXHHYECKHX YCJIOBHAX Ha KOHKPETHHH HaCOCHBHIH arperar.

1.4. [InanasoH QNaBJEeHHH TEMJOHOCHTENS Ha BXOAe B HACOC IJ8
paborampliero Hacoca JoJKeH ObTb OT MHHUMAaJbHO JONYCTHMOTO
AaBJeHHus nmo n. 1.3 1o pacyeTHOro AaBJjeHHs, YKa3saHHOro B TabJuiie.

1.5. Juanason paGouHX TeMmepaTyp TENJIOHOCHTENSI Ha BXOAEe B
Hacoc poaxeH OHTb orT 293 K (20°C) mo HOMHHaJRHOM, yKa3aHHOH
B TabJHLe.

ITpuMep ycnoBHOro o603HaYeHHS IVIaBHOIO LHPKY-
JAIMOHHOTO Hacoca ¢ mojaveit 1,975 m3/c u mabopom 51,4 Mmm:

T'IH 1,975—51,4 TOCT 24656—81

2. OBLIME TEXHMYECKME TPEBOBAHMA

2.1. Hacochl JOJMXHH H3rOTOBJSATHCS B COOTBETCTBHH ¢ TpebGoBa-
HHAMM HACTOSIIEro CTaHAapTa, CTaHZApTa MJIH TEXHHUECKHX YCJIOBHH,
no paGouuM uepTexaM, YTBEDPXKIAEHHHM B YCTaHOBJEHHOM HOpSIKe,
Ha KOHKPEeTHBIHi HaCOCHHIH arperar.

2.2. IlpoeKkTHpoBaHHe, H3rOTOBJIEHHE M 3IKCIUIyaTallHsi HacoOCOB
JOJIXKHE yIOBJIETBOPATL TpeGoBaHHAM «IIpaBua ycrpofictBa H 6e3-
OMacHO# 3KcruiyaTallud OGOPYJOBaHHS aTOMHBIX 3JIeKTPOCTaHLHH,
ONHTHHIX M HCCJIEJ0BATEJbCKHX SNEPHHIX PeaKTOpPOB H YCTaHOBOK»,
yrBepxaenHux Iocroprexnansopom CCCP n TocyaapcTBeHHHM Ko-
MHTETOM II0 HCNOJIb30BaHHI0 aToMHO# 3Heprun CCCP.

2.3. KoHerpykuuss Hacoca JOJIXKHa ofecleydBaTh BO3MOXKHOCThb
nepeMellleHHs Hacoca B TOPH30HTAJbHOM HaNpaB/l€HHH BCJEJCTBHE
TeMNepaTypHHIX paclikpeHHii TPyGOmpoBOJOB NepBOr0 KOHTypa. YcH-
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JIHe IIpH NEpEMEIEeHHH Hacoca OIpeAeJseTcsa IIpH NPOEKTHPOBaHHKA
6710Ka H JOJXKHO OBITb YCTAHOBJEHO B TEXHHUECKHX YCJIOBHAX IS
KaXJIOro HaCOCHOTO arperara.

2.4. KoHcTpyKUHS Hacoca A0JXHa o0ecleuHBaTh BO3MOXKHOCTh pa-
60THl YNJIOTHEHHS KakK OT CHEeLHaJbHOH CHUCTEMBl 3allHpalolielt BOMHL,
Tak H 3a cueT TelJloHocHTesas. B ciayuae obecneyeHHs YIJOTHEHHS 3a
CUET TeNJOHOCHTeJIS AOJKHBEI ObITh MPelyCMOTPEHEl ClelHaJbHble KOH-
CTPYKTHBHEIE Mephl, IIPeNATCTBYIOIIMe BHIXOAY B NOMelleHHS paiHo-
aKTHBHBIX T'a30B, PACTBOPEHHBIX B TelJIOHOcHTesNe. JJonycTHMEE KOJIH-
yecTBa BBIXOJa I'a30B B IOMEIlEHHs NOJIKHH OBITb YCTAHOBJIEHEI TEX-
HHYECKHMH YCJOBHAIMH Ha KOHKPeTHBIH HAacCOCHHIH arperar.

2.5. Hacoc B cocraBe HacocHOro arperata InpH 06ecTOYHBaHHH
BCeX OJHOBpeMeHHO paloTaIOIIMX HAacOCOB NOJKeH obecneywBaThb IIO-
Hauy TENJIOHOCHTE/S Ha BHIOEre Mo 3akoHy, 61U3KOMY K Q = Quoy €729,

raie Q — mojavya Hacoca B TeKYUIHH MOMEHT BpeMeHHM NpH Buibere
Hacoca, M3/c;
Quon — HOMHHAJIbHAA NOJaua, M3/c;
e— 2,718 . . . ocHOBaHHe HaTypaJ/bHOTO Jorapupma,
T — BpeMd ¢ HayaJa Buibera, c;
30— nocrosiHHas BpeMeHH BHIGera, C.

XapakTep H BeJMYHHA OTKJIOHEHHS NMOLAYM TEIJIOHOCHTENSA OT 3a-
KOHa YCTaHaBJHBAIOTCA B TEXHHYECKHX YCJOBHUSAX Ha KOHKDPETHHIl Ha-
COCHBIH arperar.

2.6. Hacoc aoaxeH ponyckaTb paboTy B pexuMe OOpaTHOro TOKa
TEIJIOHOCHTENS; BpeMsi paboTH AOJKHO OBITh YKa3aHO B TeXHHUECKHX
YCJOBHSIX HAa KOHKDETHBIH HAaCOCHBIA arperar.

2.7. CocraBHHE YacTH Hacoca, TpebyioliHe OXJaxKAeHHS, CONpPHKa-
capluecss ¢ TEIlVIOHOCHTeJNEM, AOJI2KHEl OXJaXKXIaTbCS BO}IOﬁ Ipome-
JKYTOUYHOTO KOHTYpa C mapaMeTpaMHu:

IaBJeHHe Ha Bxoje — He GoJaee 0,587 MIla (6 xrc/cm?);

tTeMnepartypa Ha Bxoze — or 283 K (10°C) mo 318 K (45°C).

2.8. CocraBHBIE YaCTH Hacoca, TpeOylomHe OXJaxAeHHs, He CONpH-
Kacawuigecs ¢ TeMJOHOCHTENeM, JOJKHE OXJaXAaTbC TEXHHUYECKOH
BOLOH (IpecHOH WJIH MOPCKOH) c mapaMeTpaMH:

JaBJeHHe Ha BXoje — He Gosee 0,587 MIla (6 xrc/cm?);

TeMnepatypa Ha Bxoge — ot 275 K (2°C) mo 308 K (35°C);

MaccoBasi KOHIEHTpallusa npuMeceli — He Gonee 40 mr/a.

Jonyckaercst oxsaxaeHHe BOJOH NPOMEXYTOYHOrO KOHTYpa.

2.9. KoHcTpyKUHs Hacoca AOJMXKHA HCKIIOYAaTh BO3MOXKHOCTH ITONIa-
JaHHg YHCTOR (HeGOpPHPOBAHHOH) BOJAB B TEMJIOHOCHTE/b IIEPBOTO
KOHTYypa.

2.10. Hacocel HO/XKHB HMeThb NOCTOSIHHO MNafalollyl0 XapaKTepH-
CTHKy Halopa Hacoca npH nojayax cseime 80% OT HOMMHAJIBHOM.
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2.11. Pa6oyas yacTb XapaKTEPHCTHKH Hacoca JOJKHA HaXOAUTHCH
B 30He noaau 90—130% oT HOMHHaAJBHOH NMOAAYH.

2.12. HacocH HOMXKHB HMeThb UYeTHIPeXKBaJApAaTHYIO XapaKTepH-
CTHKY.

2.13. Hacoc B coctaBe HacOCHOH YCTaHOBKH JIOJKeH obecreun-
BaTbCl MOJadell OUHINEHHON CHCTEMOH BOJOOUHCTKH 3anHpaouled
BOJHI ¢ TeMnepaTypoii He Bhie 343 K (70°C).

2.14. MaccoBas KOHUeHTpalHsa HpHMecell B 3amupaioueii Boje
JoMKHA ObTh He Gosee 0,03 r/m ¢ pa3MepoM uacTHL He Gosee
100 mMxm.

2.15. OpraHn3oBaHHBe NPOTEUKH H3 YIJIOTHEHHS Hacoca Ha Bcex
pexuMax paboTH He JOJIXKHBI NPeBHIUAaTh 2 M3/u.

2.16. Cpoboxuuit cIHB 3amupalollell BOAB Ha BCeX DeXHMax pa-
6GoTHl Hacoca AoJKeH GuiTh He Gosee 0,05 m3/y.

2.17. IlpoTeukn 3amHpaiouieii BOAH B INeEepBHA KOHTYP Ha Bcex
pexHMax paGoTH Hacoca JNOJIKHE GHTh He Gosee 1,0 mM3/u.

2.18. KOoHCTpYKIHSI H HCMOJHEHHe Hacoca IOJIKHH obecledHBaTh
3KCNAYATAlMIO ero B YCJAOBHAX OKpyXKawoule#l Cpeinl NOj 3alHTHOR
ofosloukoll peakTOpHON ycraHOBKH. [lapaMerpnl OKpyxalomell cpennt
noj 3alluTHOA 060/J0YKOH XOJKHB COOTBETCTBOBATh YCTaHOBJEHHBIM
B TeXHHYECKHX YCJOBHSIX Ha KOHKPETHHIH HaCOCHHIfI arperar.

2.19. Hacocel mOMXKHE OHITh paccuuTaHbl Ha CceHCMHYeCKHe BO3-
JNeHcTBHA, HCXOAS H3 CledyIOIIHX YCJOBHH SKCILIyaTallHH:

NPH 3eMJETPSACEHHAX C HHTEHCHBHOCTBIO MEHbIIeHl HIH paBHOMA
HHTEHCHBHOCTH INpoeKTHoro 3emJerpsicenusi (I13) Hacoc nosxkeH co-
XpaHATs PaBoToCHOCOGHOCTB;, IIpH pacderax Ha NPOYHOCTH PeXUM
OTHOCHTCS K DEXHMaM HapylIeHHsS HOpMaJbHBIX YCJIOBHH 3KcIIya-
TaluH;

IIPH 3eMJETPSCEHHAX C HHTEHCHBHOCTBIO, Oosbiueft I13 no0 Makch-
MaJbHOTO pacueTHoro semaerpsicenus (MP3) cuioit 9 6annoB BKIIO-
unTeabHO (N0 ceficMuyeckoii wkase MSK 64), Hacoc ponken obecre-
YHBAaThb YCTAHOBJEHHHIl B m. 2.5 BE6er Nnpu cOXpaHeHHH NPOYHOCTH
1 TepMeTHYHOCTH IO OTHOIUEHHIO K OKpyxKatoumel cpene. IIpn pacue-
Tax Ha NPOYHOCTb PEeXHM OTHOCHTCS K aBapHHHHIM pexumaMm. [locrie
MP3 nosxHa NMPOBORHUTbCS TeXHHUYeCKash peBH3HS Hacoca,

2.20. Hacoc nonxeH GEITH CIPOEKTHPOBAH C YYETOM BO3MOXKHOCTH
cosnanennss MP3 c MakcuManbHO# NpoekTHON aBapue#i (pa3pHB Tpy-
GonpoBoZa NEepBOr0 KOHTYpa); MPH 3TOM JOJXKHa OHITb obecleyeHa
LeJOCTHOCTh KOHCTPYKUMH II0 OTHOLIEHHIO K OKpyXKaloue#h cpere.

2.21. Hacoch IOMXKHE COXpaHATh paboTOCNOCOGHOCTD IIPH OJHOB-
peMeHHOM NepepHBe NOJayM 3anlupalomiell H oXJaxkAalolied BOAH Ha
BCEX peXHuMax.

BpeMmst nepepriBa — He 6oJiee 3 MHH.

2.22. lIna cMa3KH NONIIMIHHKOB Hacoca AOJXKHB INpHMEHAThCA
BOJa M JIpyTHE HeTOPIOYHEe XKHUIKOCTH.
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2.23. Hacoc nonxeH coXpaHATb PaboTOCHOCOGHOCTb IPH INEpephls
Be B Ilojaye cMa3sky go 15 c.

2.24, TIpu BHGere Hacoca JONycKaeTcs INpeKpallieHHe NoxaqyH
CMa3KH,

2.25, KoHCTpykuusi Hacoca AOJXKHA JONYCKaTh Ne3aKTHBALHIO KaK
BHYTPH, TaK H CHapyxH pactBopamu ¢ Temneparypoii 353 K (80°C)—
363 K (90°C) npu ocraHOBIEHHOM Hacoce C Nofaveil 3amHpaoulel
Bonul, CocraB pacTBopa MOJMKEH COOTBETCTBOBATH YCTaHOBJIEHHOMY
B TEXHHYECKHMX YCJOBHSIX Ha KOHKPeTHHI HAcOCHHIH arperar.

2.26. Hacoc nmosxeH oGecmeuuBaTh CJEAyIOLIHe MNOKAa3aTeJH Ha-
JAeMHOCTH:

CPeAHH pecypc MeXAy CpPeIHHMH DeMOHTaMH JOJIKeH OHITh He
MeHee 16000 u;

CPeXHHH CPOK CJOYXKOH B0 CIIHCAHHS JHOJXeH OHTh He MeHee
30 Jqet;

Hapa6oTKa Ha OTKa3 ROJKHa OHTh He MeHee 18000 u;

CPelHHH CPOK COXPaHSEMOCTH HOJIKeH OLITh He MeHee 2 JIeT;

CPeNHsii CyMMapHas OlepaTHBHAasi TPYAOEMKOCTb IJIaHOBOrO (He-
NJaHOBOro) TEKYIIEro pPeMOHTa JOJIKHA OuTh He Gosee 250 ueu/d;

cpelHss CyMMapHasl ONepaTHBHAsi TPYNOEMKOCTb IJaHOBOTO (He-
WIAHOBOr0) CPEAHEro PEMOHTa AOJKHA OHThb He Gosee 350 wes/d.

2.27. YienpHas MaTepPHAJOEMKOCTs  HacoOCOB JOJNXKHa OHTb
5,35—5,8 kr-u/m3,

Ins paspabatsiBaeMuix HacocoB ¢ 1985 r.—3,75—3,8 kr-u/m®.
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ITPHJIO)KEHHE
Cnpasgounoe

MOSAICHEHMS K TEPMMHAM, NPUMEHSIEMbIM B CTAHLAPTE

Tepmun

ITossicHenue

1. Hacoc

2. HacocHuift arperar

3. Mexaunyeckoe
Bana

yIJIOTHEHHE

4. Tlonaga nacoca
5. Hanop nacoca
6. IlaBieHHe Ha BXoJe B HacocC
7. PacuerHoe naBJeHHe Hacoca

8. PacuetHaa TeMmeparypa CTEHOK

9. MomHocTe Hacoca

10. Pa6ouas yacTb XapaKTepHCTH-
KH

11. Buiber nacoca

12. 3anupaomas Boxa

13. OpranusoBsaHHas
YIJIOTHEHHS Basa

NpoTeuKa
14. Tlporeuka 3sammparomefi BORHI
B NEPBHH KOHTYD
15. CoGomHbl C/NB 3anHpaloNIes

BOJH
16. TIpoMexKyTOUHHIT KOHTYP

17. Texuuueckass Boja

Mo I'OCT 17398—72

Mo TOCT 17398—-72

Mexanuyeckoe YCTpO#ACTBO, NpeAHAa3HAUeH-
HOe A/ NpefOTBpAlIEHHsS NPOTEYEK NPOKayuH-
BaeMOro TeIVIOHOCHTeJNISI HapyXy

ITo TOCT 17398—72

Ilo TOCT 17398—72

ITo TOCT 17398—72

Ilo «Hopmam pacuera Ha OPOYHOCTH 3Je-
MEHTOB PpeaKTOpOB, NapOTeHepaTopoB, COCY-
OB H TPyGONpPOBOXOB aTOMHHX 3JI€KTPOCTaH-
I.[lflﬁ, ONBITHBIX H HCCAEHOBATENLCKHX SAINEPHHX
PeaKTOpoB H YCTAHOBOK®, YTBepXKJIeHHHM
TocymapcTBeHHEIM KOMHTETOM IO Haj30py 3a
6e3onmacHbLIM BejeHHeM paGoT B IPOMBIILJIEH-
HOCTH M ropHoMy Hajazopy mpu Cosere Mu-
nucrpos CCCP 20.04.1972 r.

TeMneparypa, no KOTOpPOA ompeAeisioT Be-
JIMYMHY JONYCKAeMOrO HamnpsiaKeHHA NPH pac-
4yeTax Hacoca Ha TPOYHOCTDb

Ilo TOCT 1739872

ITo I'OCT 17398—72

Wamenenne umucna o6opoToB Hacoca NpR
€ro OCTaHoBe

Bopa, mojgaBaeMas Ha 3amuTKy 6JoKa
YIJIOTHEHHS Bajla Hacoca, 3alHpaioulag Tel-
JIOHOCHTEJIb NIepBOr0 KOHTYpa

¥YTeuka BOAH B Pe3y/abTaTeé CHUIKEHHA AaB-
JIeHHS Ha OCHOBHHX JAPOCCETHPYIOIIHX CTYRE-
HAX OJOKa YRJIOTHEHHS

YTeura B NepBHII KOHTYpP uYepe3 BO3MOXK-
HHe THADaBJIHUECKHE CBSI3H (CTYIEHH YIJIOT-
HEHHS], WHKJIOH H T. 1)

¥YTeuka BOAW TNoOCHE KOHIEBOM
YIUIOTHEHHS

3aMKHYTHA KOHTYpP OXJaXAEHHSA, NpefHa-
3HAuYeHHH AN OTBOJA TeIJa OT IOBEPXHO-
cTell, OMBIBaEMHIX HENOCPEACTBERHO TEMNJIOHO-
CHTeNIeM NEPBOro KOHTYypa

Oxnaxpamomas Bofa JJs OTBOja TenJa OT
TIOBEPXHOCTel, HEeNOCPeACTBEHHO He CBfA3aH-
HHIX C TENJIOHOCHTeNEM IIepBOro KOHTYpa M
O OTBOZAA TeMJa OT NPOMENKYTOUHOro KOH-

TYypa

CTYNEHH
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ITpodosxcerue

TepMur

IorcHeHHe

18. Oxaaxjalomas BoAa

19. PaGorocnocoGHOCT

20. Hapaborka Ha OTK&3

21. Cpeaun#t pecypc Mexjay cpen-
HHMH DeMOHTaMH

22. Cpepuuit
CIHCAHUSA

23. Cpepnss cyMmmapHas onepa-
THBHasi TPYAOEMKOCTh NJIAHOBOTO
TEKYILEro peMoHTa

24, Cpennsig cyMmapHas omnepa-

CPOK CIYyXOH JO

THBHAS TPYAOEMKOCTh IJIAHOBOTO
cpenHero peMoHTa

25. Cpennuit CPOK COXpaHAEMO-
CTH

26. ITpoekrHOE 3eMJleTpsACeHHe
{113)

27. HcpmasbHble YCIOBHA 3KCHIY-
arauuy

28. MakcuMajibHOe pacueTHO®
NpoeKTHOe 3eMJaerpacedne (MP3)

29. MakcuMasbHO-IPOEKTHAR
aBapus

30. YerbipeXKBajpaTHas Xapakre-
pUCTHKA

Boaa TexHHYeCKOro H
KOHTYpa

ITlo TOCT 13377—75

Ilo TOCT 13377—75

Ilo TOCT 13377—75

Ilo TOCT 13377—75
Mo TI'OCT 21623—76

NpOMEKYTOYHOr0

Ilo TOCT 21623—76

ITo I'OCT 13377—75

HaGop orpaHHYeHHOro YHCJIA aHAJOTOBHX
HJIM CHHTE3HPOBAaHHHX aKceseporpaMm, Xxa-
PaKTepH3yeMbiX OCHOBHHE THNH 3eMJleTpAce-
HH palioHOB C TNePHOAOM NOBTOPEHHA [0
103 mer

Ipynna skcniyaTauMoHHHX PeXHMOB, npe-
JycMOTpeHHas perJiaMeHToM paGoTh

HaGop orpaHWYeHHOro 4YHCJIA aHAJIOrOBHIX
HJIH CHHTE3HPOBAHHHX  aKCeleporpaMm, Xxa-
PaKTepU3YIOWIHX OCHOBHbIE THIH 3eMJeTpsce-
HuHA palioHa C NEPHOAOM NOBTOPEHHA JO-
10000 ser

Pa3puis ryiaBHOro LHPKYJIAUHOHHOTO TOYGO-
npoBoAa

I'padnueckast 3aBHCHMOCTb NapaMeTpPoOB Ha-
coca OT NORAauH HAcoCa H YacTOTH BpallleHHsd
OpH H3MEHEHHH MOCIeAHHX OT OTPHLATENHHEIX
A0 TOJOXHTEJNbHNX 3HaYeHHA

Penakrop H. E. Lllecraxkosa
Texuuueckuit pepakrop O. H. Huxuruna
Koppektop B. C. Yeprasn
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