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HapoAHOro cTaHAapTa, yKasaHHOoro B NyHkTe 4

2 BHECEH TexHu4yeckum komuteToM no ctaHgapTtusaumm TK 339 «besonacHocTb Chipbs, MaTepuanos
1 BelecTB»

3 YTBEPXIEH W BBEAEH B AEMCTBUE [MMpukasom deaepansHOro areHTcTsa no TeXHUYecKoMy
perynuposaHuio n metponorin ot 23 gekabps 2010 r. Ne 1065-cT

4 Hacroswwuii cTtaHaapT vaeHTUYeH mexayHapogHomy craHaapty MCO/TO 10217:1989 «Oweprus
conHeyvHas. Cuctemel Ansa nogorpesa Boabl. PykoBoAcTBO Mo BeIGOPY MaTEpUanos C y4eTOM BHYTPEHHe Kop-
po3umn» (ISO/TR 10217:1989 «Solar energy — Water heating systems — Guide to material selection with
regard to internal corrosion»)

5 BBEJEH BIMEPBbIE

UHbopMayusi 06 UBMEeHEeHUsIX K HacmosiuweMy cmaH®apmy rnybriukyemcsi 8 exxe200H0 u30asaeMoM
UHGhopMayUoHHOM yKkasamere « HayuoHarbHble cmaHdapmbl», @ mekcm usmeHeHUU U rornpasok — 8 exxeme-
CSIYHO U30asaeMbiX UHGDOPMaUUOHHBIX yKazamerisix « HayuoHarnsHbsie cmaHOapmel». B ciyyae nepecmompa
(3aMeHbl) unu ommeHbl Hacmosilezo cmaHdapma coomeemcemeyiouiee yeedomeHue 6ydem onybruKoeaHo
8 EXKeMeCa4YHO U30asaeMoM UHopMayUoHHOM yKkazamene «HalyuoHansHeie cmaHdapmsiy. Coomeemcmey-
owast uHbopmauusi, yeeGoMIeHUe U meKkcmel pasMeliaromcesi makxe 8 UHhopMayUoHHoU cucmeme obujezo
nob308aHuUs — Ha oghuyuansHoM calime PedepanbHo20 ageHmemea 1o MEXHUYECKOMY pe2yriupo8aHuio U
memponoauu 8 cemu iumepHem
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HAUWOHANBbHBIA CTAHBJDAPT POCCUUCKOW OSGEOEPALUWUMU

QHEPImd COJNHEYHAA

Cucrtemsbl gnsa noaorpeBa BoAabl
PyKOBOﬂ,CTBO no Bbl60py mMaTtepuanoB C y4eToM BHyTpeHHeI’I Koppo3unu

Solar energy. Water heating systems.
Guide to material selection with regard to internal corrosion

DataBBegeHna — 2012—01—01

1 O6nacTb NnpUMeHeHusA

HacTtosimin ctaHgapT ycTaHaBNMBaEeT NapaMmeTpbl, BIUSIOLNE HA BHYTPEHHIO KOPPO3UIO COMHEYHbIX
cucTeM Ans nogorpesa BoAbl.

HacToswmin ctaHaapT He pacnpocTpaHsaeTcs Ha:

- COBMECTMMOCTb MOMUMEPHBLIX MaTepuanos (NnacTMacchl U pe3nHbl) U KNAKOCTen;

- BEpPOSATHOCTb KOPPO3UM KOpryca U BHELLHEN NoBepxHocTM abcopbepa;

- BOnpockl 6e30NacHOCTU 1 34PaBOOXPaHEHNs], B TOM YMCTIE Ha OLLEHKY TOKCUYHOCTM XKUOKUX TEMITOHOCH-
Tenen.

HacTtoawumn ctangapT yctaHaBnMBaeT MeToAbl UCNbITaHWUA, MO3BONSAOLLME MPOrHO3MPOBaTb CPOK CIYX-
Obl cucTeMbl. HacToawmin ctaHgapT cogepxnT TpeboBaHus, Heobxoanmele A4ns obecneveHns 6e30TKasHoro
cpoka criyXkbbl aKTUBHBIX CONTHEYHBIX CUCTEM C TOUKN 3pEHUS MPeoTBPaLLeHNst (MUHNMN3ALIMN) BHYTPEHHEN
KOppPO3u1u.

2 OueHKa puUcKa Koppo3um

BrivsHme Koppo3nu Ha HaAeKHOCTb CUCTEMBI (KOPPO3US MOXET CHUSUTL KAYECTBO CUCTEMBI):
2.1 Paspywalolwnin areHT — BHYTPEHHSAsI Koppo3sus. BrinsHue sasucut oT:
- MaTepuanos;
- coeanHeHVa MaTepuarnos;
- TemnepaTypsl;
- LMPKYNALA KUAKOCTU;
- coepXaHus XXUAKOro Knucnopoaa;
- coAepXXaHWUs XUAKNX arpeCcCUBHBIX MOHOB.
2.2 Matepuansi:
- nornowarmLlee BeLecTso;
- TpybonpoBoAHble 1 CoeANHUTENbHbIE MaTepuansl;
- XKuOKocTw;
- martepuansl N8 CBapKu.
2.3 ®yHKUMOHambHbIE XapakTePUCTUKN CUCTEMBI:
- YCTOMYUBOCTbL K JaBMNEHWIO;
- ahpeKTMBHOCTL Nepeaaqn Tenna oT ConHua K XpaHnnuwy;
- COMpPOTWBIIEHNE HU3KUM U BBICOKUM TemnepaTypam.

U3paHve opmumanbHoe
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2.4 XapakTep OTKa30B (T. €. paspyLuaoWmii areHT AeNCTBYeT Ha MaTepuaribl UNu Ha cucTemy c ocrnatne-
HUeM 1x pyHKLIMOHATLHBIX XapakTepUCTUK) cCneayroLwuii;
- HenpaBuSbHEIN BbIGOP cnocoba KOHCTpyMpoBaHUsi (MaTepuarnoB W YCIOBUA UCNONb30BaHWUA
cUCTeMBbI);

- M3HOC MaTepuanos B Te4eHne Ccpoka CJ'Iy)KGbI;
- HeaocTtaTo4vHoe TeXHUn4eckoe OGCJ'IY)KVIBaHlAe.

3 O6wwme ykaszaHua

PaspylueHne B pesynbTaTe BHYTPEHHEN KOPPO3UN B COMHEYHBIX cucTemMax obblMHO obHapyxuBaeTcs
cnuwkoM nosaHo. Kopposua apnseTca cepbesHon Npobnemoit, T. K. TpebyeTcs 3ameHa 3Ha4YUMTENbHOW YacTu
cuctemsl [3], auccnegosaTtenbckue paboTol B 3TOM HanpasneHuu [12, 13] gatoT Mano uidgopmaumn. Busyans-
HbIA OCMOTP, AaXe [ieTanbHbIN U BLINOAHEHHBIN CNeLnannucToM, He B COCTOSIHAM BbISIBATb Bo3pacTaioLlee BMu-
AAHWEe BHYTPEHHEen KOpPO3uUn BNAOTb A0 MNOABNEHNA TOHEUYHON KOPPO3UMN.

BonblwmMHCTBO BUAOB yulepba cBA3aHO ¢ NPUMEHEHUEM anioMUHUEBLIX abcopbepoB 6e3 cobnogeHua
Mep NpegoCcTOPOXHOCTH [5].

Kopposus — ato cuctemHasa npobnema. PekomeHgauuu no BbiGopy nepBoHavanbHOro cnocoba
KOHCTpYMPOBaHUs 1 BLIGOPY MaTepnanos ABNAIOTCA cpeacTBaMu Ans npeaoTspawleHns kopposun [2, 11]. B
Tabnuue npuemMnemMbix 1 HeNPUEMNEeMbIX YCNOBUIN CYMMUPOBaHLI AaHHbIE O NapameTpax yCTaHOBKU, napax
MeTann/XnakocTb U B3auMoaeicTaume ¢ MeTannamu [1, 4].

HeobxoaMmo npeaycMoTpeTb KOHKPEeTHbIE MeTOAbI, NO3BONSIOLLME C YBEPEHHOCTLIO NpedckasaTb CPoK
cnyxbbl cuctembl. Knaccuyeckue nabopaTopHble UCNBITaHUA MOTYT ObiTb UCMONL30BaHLI ANSA U3Y4eHUA
COBMECTUMOCTU MeTarnna uXxuaxkoctn [14], a HekoTopble N3 HAX UCNONb3YIOT B 3KCNEepUMEHTaNbHbIX Lensx ans
UMNTaLIMN XapaKTePUCTUK CONHEYHOM cucTeMbl [5, 8]. CyllecTBYIOT HEKOTOpLIE CTaHAapTU30BaHHbIe Nabopa-
TOPHblE MeTOoAbl UCNbITaHWN [6].

McnbiTaHus, UMATUPYIOLWWE YCNOBUA 3KCNNyaTauun, OCHOBaHbI Ha pe3ynbTaTax UCNbITaHWU 3aMKHY ThIX
cuctem [7, 8], B TOM uncne aencreyowux [9).

CooTBeTcTBYIOLEE 06CNyKMBaHUe CUCTEM NpeaoTBpallaeT yxyalleHne KayecTsa XUAKOCTEN (3aMKHY-
Thi€ CUCTEeMbI) /NN BxoAa BoAbI (OpraHU4eCKUX KUAKOCTER), NOCNeAcTBUA 3pO3nn NoYBbi UT. 4.2, 3,4, 5,10,
11, 15].

4 PekomMeHAauuM Nno npeaoTBpalleHUIo NOBPeXAeHUN, Bbi3blBaeMbIX
BHYTPEHHEW KOppO3uen

4.1 O6wune NnoNnoxeHus

MpenoTepalleHne NOBPEXASHWUIA, BbI3BAHHLIX BHYTPEHHE Kopposuei, BkiovaeT ABa 3Tana:

a) pekomeHAaLMK Mo NPOEKTUPOBAHUIO YCTAHOBKY;

b) pekomeHaaLum No TEXHUYECKOMY OBCMYXUBaHUIO.

Ha atane a) npeacTaBnsoT AaHHbIE O NPUEMEMbIX YCIOBUSIX, KAacaloLLMXCsl pEXXMMOB paboTbl yCTaHOB-
K1, nap MeTannAkuakocTe U T. A. B HekoTopbIX cryvasax ucnbiTaHns Heobxoanmel, 4Tobbl caenaTts 060cHOBaH-
Hble BbIBOAbI.

Ha atane b) npeacTaensioT 3akmoyYeHUs ¢ pekoMeHAaLMsIM1 No TEXHUYECKOMY 0BCy>XMBaHUIO B LeNsiX
obecneyveHunsi cobnioaeHns yCroBui, BbIGpaHHbIX Ha aTane a).

4.2 PekomeHpaaLUU NO NPOEKTUPOBaHUIO

Korga npoekT ycTaHOBKv onpegerneH, BKYaa TUN cuctemsl (OTKpbITast unu samkHyTas), abcopbupyto-
WKMiA MaTepuan, matepuan Ans U3roToBneHns Tpyb, TUN XXUAKOCTU U COCTaB, CKOPOCTb ABUXKEHUS XXUAKOCTU
W T. 4., Tabnuubl 1 1 2 UCNONb3yIOT ANs NPOBEPKU TOro, ABMSAIOTCA NW NapameTpbl CUCTEMbI NMPUrOAHBLIMU UM
HenpurogHbIMU 45 NPeAOoTBPaLLEeHUS paspyLUeHU, Bbi3biIBaeMblX BHYTPEHHER KOppo3une.

Ha ocHoBaHuu aTux Tabnuu nposepsatoT, ahdeKTUBHO N CNpoeKTUpoBaHa cucTema.

B Tabnuuax He npuBeaeHa UHpopMauna o HaaeXHoCTU MaTepuanos (abcopbupytolive MaTepuansl,
martepuansl 4ns Tpyb 1 KMakocTu) B TedeHUe cpoka akcnnyataunn [1, 4].

MosTomy npeanaraeTcs UCTIONb30BaTb HEKOTOPLIE CYLECTBYIOWMNE UCTIbITaHUS, YTOObI OLEHUTL BNNA-
HUE BPEMEHU Ha UCTIONb3yeMble MaTepuansl. 3TU UCNLITAHUA Takke MOryT 6bITb UCMONb30BaHbI NPU BbiGope
BapuaHTa NpoeKTUpoBaHU4, 4s1 KOTOPOro pekoMeHAayeTca AeTanbHoe nsyyeHue [5, 8, 9].

2
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4.2.1 WUcnbiTanue AnA napbl MeTann/ XuakocTb

OueHKy NnoBeaeHUA XMAKOCTU NPW BLICOKON TemMnepaTtype Npou3BogsaT crneayowmMn metTogamu:

- napy MeTann/ KuakocTb NoABepralT BO3AEUCTBUIO (HarpesaloT) Bbicokoi TemnepaTypbl Ao 100 °C 8
CTEKIISIHHOM cocyAae Npu aTMochepHOM AaBnNEeHUM UMK B aBTOKaBe, YToObl A0CTUYL Bonee BbICOKUX TeMnepa-
Typ. Kopposuio MeTanna nsMepsaiT NOTEPAMU Macchl, BU3yasnbHbIM OCMOTPOM U aHanM30M XUOKOCTH;

- CNOMOLLBHO 3NEKTPOXUMUHECKNX U3MEPEHWIN HEKOTOPBIX METarIoB, YyBCTBUTENbHbBIX K TOUEUHOWN KOp-
pO3uK, UCTIONb3YA paspyLUAOLLME XUAKOCTU B KaYECTBE XXNAKON cpeabl;

- ecnu maTtepuan Tpy6bl M3roTOBMEH U3 NaTyHU, CONPOTUBIIEHNE KOPPO3UW LIMHKOBLIX CNNaBoB onpefe-
nawT no NCO 6509 [16].

4.2.2 UcnbiTaHue ANA 3aKpbITLIX CUCTEM

Koppo3uio onpeaensatoT NoTepsiMi Macchl UMy C MOMOLLbHO 311EKTPOXUMUYECKUX UCTIbITaHWIA. [apameTpbl
UCNbITaHUA — TemnepaTypa U CKOPOCTb XMUAKOCTU. B 3aMKHYTHIX cucTeMax obpasuamu MeTanmna asnaTca
Tpy6bl, BXOAALME B CUCTEMBI, B KOTOPBIX LMPKYIMPYET XUAKOCTb. 3aMKHYTas cucTema onnucaHa B ctaHaapTe
ASTME 745[7].

4.3 TexHu4eckoe ob6cnyxuBaHue

PekomeHaaummn no obcnyxunsaHunio paspaboTaHbl Ha OCHOBaHWUM AaHHbIX O COBMECTUMOCTY MeTarnna u
XXMAKOCTW, a Takke C y4eToM gerpagauumn TennoHocutens. Cneayowme npoueaypbl CyMMUPYIOT NoKasaTenm
NPUMeHEeHNA HeCKONbKUX AOKYMEHTOB [2, 3,4, 5, 11, 15].

4.3.1 MNyckoBble onepauun

CucTtemaun ee KOMNOHEHTbI A0MKHBI ObITb 3aLLMLLEHbI OT 3arpsi3HEHUS MU Neperpesa BO BpeMst XpaHeHUs U
MOHTaXa W 10 TOro, Kak OblTb 3aN0MHEHHOM.

Ecnu TennoHocutenb BOAHLINA, HE06X0AMMO NPOMBITL ero BoAoW. Ecnn TennioHocuTenb 0praHnyeckoro
nponcxoxaeHus, HeobxoanMMo MPOMbITb €r0 COOTBETCTBYHOLENW OpraHU4eckon Xuakoctblo. HemeaneHHo
nocrne NPOMBIBKM NPOBOAAT UCMbITAHWe AaBfieHNEM, OAHOBPEMEHHO NPOBOAA MOMEHTarbHOe 3anosiHeHue
TennoHocuTeneMm.

PekomeHayeTcsl UCNOMb30BaTh rOTOBYIO pa3baBneHHyo He3amep3atoLLyto XUAKOCTb B COOTBETCTBUN C
pekoMeHaauNaMn Npon3BoanTenNs.

4.3.2 3kcnnyaTtauusi U BbIKNOYeHUE CONTHEYHOM CUCTEMBI ANA NoAorpeBa BoAbl

LinpkynsiunoHHasi cuctema Bceraa AofKHa 0cTaBaThCsl 3arnofIHEHHOM U rOTOBOM K paboTe, Aaxe B 3UM-
HUe Mecsaubl. KoMMNoHeHTLI, BXoAsLMe B TENNOHOCUTENb, MOTYT KOHLIEHTPUPOBAaTLCS B CUCTEMAX, YaCTUYHO
WA NONHOCTbLIO MYCThIX B pe3yrbTaTe UcnapeHusi octasllerocs TennoHocutens. B atom cniyyae 3awmrta ot
KOPPO3UM C MOMOLLEI0 UHMMOUTOPOB ManoaddekTUBHa, NOSTOMY BO3MOXHO 06pa3zoBaHMe TOYEYHOW Kop-
po3uun.

B cnyyae HeoB6XOOMMOCTW OTKIOYEHWS] UM OMOPOXKHEHUSI CUCTEMBI, HampuMep AN nNpoBedeHusi
PEMOHTHBIX pPaboT, peKkoMeHAyeTCs MOoKpbIBaTb MOBEPXHOCTU KOMSIEKTOPOB BO M3bexaHue neperpesa.
PemoHTHbIe paboTel criegyeT ocyLLEeCcTBMAATbL Takum o6pasom, YToObl NpeoTBPaTUTL KUMEHNe TEMMoHoCUTe-
N8, ucuctema gosvkHa ObiTh 3anpasneHa NOBTOPHO Kak MOXHO GbicTpee.

Ecnu noTepu B KonmM4ecTBe XUOKOCTU NPOUCXOOST 13-3a yTevek, TO OHW AOMKHbI BbITb KOMNEHCUPOBAaHLI
nyTem Ao6aBneHNs TOro Xe TeNIoHOCUTENSs, KOTOPLIA MCMONL30BaM Ha HavalbHOM aTare.

MoTepn, BbI3BAHHLIE UCMAPEHWEM BOAbI, MOryT BbITb KOMMNEHCUPOBaHbI AobaBneHneM oObIMHON BOAbI B
TeueHue Toro BpeMeHu, NMoka nocTaBLLMK XUOKOCTU He NpeabsaBsieT HUKaKUX APYrMX TpeboBaHuin.

4.3.3 ExeroaHbIA TeXHUUYECKUIA OCMOTP

ExxeroHblii OCMOTP YCTAHOBKW NPOU3BOAAT KBanMuMLmMpoBaHHble cneumannctsl. B xoge ocMmoTpa aon-
XHbl 6bITb BEINOMHEHbI CrieayroLne onepaumm:

a) nNpoBepKa YPOBHS XKNUOKOCTY;

b) nposepka BEHTUNSALMUOHHOIC OTBEPCTUS;

c) oT6op 06pasLoB TENOHOCUTENS ANA NPOBEPKN:
3Ha4veHus pH;

TOYKN 3aMep3aHust;
LLIerTOYHOro pe3epBa;
- cregoB MeTarnsa BO B3BELUEHHOM COCTOSIHUN.

B cuctemax, B KOTOPLIX B kavecTBe abcopbupytoLero matepuana npuMeHeH antoMUHUIA, XXMAKOCTb PeKo-
MeHOYyeTCsl MeHATb Kakable ABa roga.
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Tabnwuya 1 —KombrHauum matepuan/KnaKkocTb Ans 3aKpbITbIX CUCTEM

YKnakocTb Ha BOOHOW OCHOBE

MaTtepuansl Tpyb M COEOMHUTENBHBIX

(c unu 6e3 gobaeneHWs rMUKons) netaneu
Abcopbupyto- OpraHu-
LW c Tem- yeckas o
marepuan _ ~ ko- _ | »wupkocTb LIMHKO-
P Henpo N C urruGu pOCThb, pH nep: Mege | Crane | BaHHas | [Monumep
NUTaHHbIU TOpamMmu mic T):% , crans

ANOMUHWI X Het Cu?* <122 | >5 HetH,O | X *0 *2).7)

Het Fe?* <9

Het CI”
OuwuHkoBak- >8 | <559 | HeTH,0 X 2),7)
Has cTanb <12
Cranb <183 | >8 HeT H,0O %2),7)

<12
Hepxageto- | *® *3) «2).7)
uas cranb CI" <50 ppm | CI'<50ppm
Megb Het NH," <122 #4) #5) X #2),7)
Monumep *2).7)
O60o3HaveHus:
Mpuemnemoe ycrnoewe (ecnv apyroe He yCTaHOBINEHO)
* Heobxoammbl cneumanbHble UCCeA0BaHNUS UMU UCTbITAHUSA
X Henpremnemoe ycnoewve

" MaBeraiiTe NPsAMOro KOHTAKTa C apMaTypoi. Mcnonb3ynte cOOTBETCTBYIOWMIA MHIMGUTOP.

2 Nns apmMaTypbl Konnekropa npoAyKUMM YUMTLIBAOT KPUTUUECKYI0 TEMNEPaTYpy KonnekTopa.
HepxaBsetowas cranb AOMXHa NPOTUBOCTOSATE BCEM BUgam koppoaun. Ocoboe BHUMaHWE AOMKHO BbiTb yaeneHo

CBapHOW 30He.

Y MakcumarnibHas pabouasi TeMnepaTypa nonMMepa A4OMKHA NPEBbILLATH KPUTUHECKYIO TEMNEPaTyPy KOnmneKTopa.
% Heo6xoaMMo NPOBEPUTH COBMECTUMOCT aGCOPBMPYIOLLErO MATEPHAna 1 XNUAKOCTH.

OT0 ycnoswe hakTnyeckn He gonyckaeT NPUMEHEHUs) OLMHKOBAHHOW CTanu.
" Wcnonbayembln nonumep gormkeH n3berate guddysnm kucrnopoaa.

MpwumeyaHune—«HeT xxx» 03HAYAET, YTO «XXX» HE ByaeT oBHapyXeHO ¢ NOMOLLbLIC 06bIMHOrO NabopaTopHo-
ro aHanuTU4eckoro obopyaoBaHus.
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Tab6nwunuya 2— KombnHauum matepran/Kuakoctb Ansa OTKPbITbIX CUCTEM

YKupkoctb Ha BOAHOW OCHOBE Matepuans! Tpy6 n
(c unu 6e3 gobaBneHUn rUKoNA) COeAUHUTENbHBIX AeTanen
OpraHu-
Abcopbu- yeckan Oumk-
pytoLLui Tem-
Cunrm- | Cxo- xua- Ko-
marepuan nepa- Monu-
Mutbesan Boga HenponutaHHbIi 6uto- | poctb, | pH - KOCTb | Menw |Ctans | BaH- e
pamu mic T{% ’ Hasn P
crans
Aniomu- X X Her <122| >5 Het X «1) *2)
o cu* <9 H,0
Her
Fe**
Her
cr
OumH- X X Het >8 | <559 | Her X *2)
KOBaH- cu® <12 H,O
Has
cranb
Cranb X X <1,83| >8 Her *2)
<12 H,O
Hep)Ka— *3). 7) *3) *3) *2)
sewowas | CI™ < 50 ppm CI" < 50 ppm CI<
cranb <50
ppm
Meab Cr <100 ppm | CI<100 ppm <122| >5 X *2)
S04~ <150 ppm | SO, < 150 ppm
Het NH, Het NH,*
Monu- *4) *5) *2)
mep
O603Ha4eHst;

Mpuemnemoe ycnoewre (ecnv gpyroe He yCTaHOBIEHO)

Heobxoanmbl cneunarnbHble UCCNeaoBaHUst UM UCTIbITaHUS

X | Henpuemnemoe ycrnosue

" N3GeraitTe NPsIMOrO KOHTaKTa C apMaTypoit. ICronb3yiTe COOTBETCTBYIOLMIA MHIMGUTOP.

% Nns apmaTypbl KONNEKTOpa MPOAYKLMM YUMTbIBAIOT KPUTUHECKYIO TEMMEPaTypy KOIIEKTopa.

¥ Hepxaselowas cTanb [OMmKHa NPOTUBOCTOSITE BCEM BIAAM KOppoaun. OCOGOe BHUMAHWE [JOMKHO GbiTh yAeneHo
CBapHOW 30He,

9 MakcumansHas pabodasi TemnepaTtypa norvmepa 4orxHa MpesbilLaTh KPUTUUECKYIO TeMNepaTypy KornekTopa.

% HeobxoamMmo NPOBEPVTL COBMECTUMOCTb aGcopbmpyiolwero maTtepuara v >XuakocTu.

® 370 ycrioBre haKkTUHECKU He AOMyCKaeT MPYMEHEHMST OLMHKOBAHHOM CTany.

") Mposepka 6e30MACHOCTM M CAHUTAPHBIX HOPM.

MpwnmeyaHwne—«HeT xxx» 03HavaeT, 4TO «XXX» He ByaeT 0BbHapy>KeHo ¢ NOMOLLbIo 0BbIMHOTO NabopaTopHo-
ro aHanMTu4yeckoro obopyaoBaHus.
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