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1 TexHuka 6e3onacHOCTU NpPU TeXHUYECKOM 06CNy>XUBaHUU

Heo6x0a1Mo BbINOMHATL OCHOBHbIE TPEBOBaHUA 1
npvMeYaHnA No TexHmke 6e30nacHOCTU, NPUBEOEHHbIE B
[aHHOM PyKOBOACTBE M0 MOHTAaXY W aKCnnyaTaumn:

HeHapanexaluee BbINOMHEHNE TEXHNYECKOTO
06CNy>XMBaHMA N PEMOHTHbIX paboT MOXET
noBsneyb 3a coboi HecyacTHble criyyam. [MNpu
3TOM BO3MOXHO TPaBMUPOBaHWE UM CMEPTb
obcny>kmBaroLLero nepcoHana.

OnacHo

KBanudukauma nepcoHana

OcyuecTBnATbL paboTbl MO TEXHUYECKOMY OBCMY>KMBAHUIO U
PEMOHTY paspeLlaeTcA TOMbKO KBanMmuMpoBaHHbIM
cneumanucTam ¢ COOTBETCTBYHOLMMY creumanbHbIMU
3HaHUAMN.

Mepen nposeaeHuem nobbix paboT No 06¢cnyXXUBaHUIO U
PEeMOHTY:

1. OTKOUUTB MMaBHbIN U aBapUHBIN BbIKHOYaTENN;

2. 3aKpbiTb XUOKOTOMMUBHbIE KranaHsbl.

Mocne npoBeaeHuaA nobbix paboT NO 06CY>XKMBAHUIO U

PEMOHTY:

1. TMpoBecTn hYHKLMOHANbLHYIO NPOBEPKY;

2. TpoBecTn 3amepbl TEMNOBLIX NOTEPb C AbIMOBLIMU
razamu, a Takxe cogepxaHue CO,, O, n CO, npoBepuTb
caxy,

3. 3anonHnTb KapTy NnapamMmeTPOB HACTPONKM.

2 PaboTbl N0 TeXHUYECKOMY 06CnyXXMBaHUIO

Yrpo3a akcnsiyarayMoHHOU 6e3onacHoCTU

PeMOHTHbIe paboThl Ha CneayoLWmnX Sf1eMeHTax MOXeT
NPOBOAMTb TONbKO COOTBETCTBYHOLLNIA NPOU3BOAUTENb UK
€ro yrnosIHOMOY€EHHbIN:

e MarHutHble knanaHel ® CepBonpusos

e ABTOMAaT ropeHuA e [laTymk nnameHun

e PerynAatop gaeneHna ® @DOPCYHOUHbIE 6N10KM

OnacHoCTb 3arpA3HeHUA n3-3a 6eCKOHTPONBbHON YTe4YKMn
YXMAKoOro Tonnumea

Mpy feMOHTaXKe 1 MOHTa>XKe 3NIEMEHTOB ropenku
HeobX0AUMO CNeauTb 3a NPaBUMbHOCTLIO COEANHEHWA,
YUCTOTOMN M COCTOAHMEM YNIIOTHEHWI, @ TaKxXe 3a
NPaBUIBHOCTBIO 3aTAXKM Kpene>kHbix 60nToB

OTKNIOUMTb SNEKTPONUTAHUE YCTAHOBKM
Mepen Ha4anoM paboT No 06CNY>XXNBaHUIO
OTKJIOYUTD MNaBHbIN U aBaPUNHbIN
BblKnto4aTenu. MNpu HeEBbINOIHEHUN 3TOrO
TpeboBaHWA BO3MOXHO NOpaXkeHne
3NEeKTPOTOKOM, HTO MOXET NPUBECTYU K
TAXENbIM TPaBMam Uin CMepTW.

OnacHo

He MeHee ofiHOro pasa B rofi 3KCrayaTauMoHHVK JOMKeH
BbI3bIBaTb CNEeUManncToB, YNoTHOMOYEHHbIX
NPOM3BOANTENIEM, MITN OPYTUX CrieunanmcToB ANA
NpoBeAeHVA NPOBEPKU 1 TEXHUYECKOro 06Cy>KMBAHUA.

Mpu aTom npegycmaTpuBaeTcA 3ameHa KOMNOHEHTOB
CUCTEMbI, NOABEPXKEHHBIX MOBLILUEHHOMY U3HOCY, U
MMEIOLLNX OrpaHNYEHHbIN CPOK CIy>XXO6bI.

2.1 MpoBepkKa, YnctTka u PyHKUMOHaNbHaA NpoBepKa (KOHTPOJbHbLIW IUCT)

KOHTponbHbIA NucT

Nno NpPoBepKe U YNCTKE

BeHTMNATOPHOE KONECo 1 BO3AYLIHbIE HAaNPaBAAoLLME
Bo3aywHana 3acnoHka

CepsonpuBoz

- BKIT04aA KPEMEHNe C MCMONHUTENbHBIMI OpraHamu 1 pblyarm
lNnameHHaA ronosa v NOAMOPHbIE LWanbbl

YCTpONCTBO 3aXuraHuA

[Jatuunk nnameHu

®unbTp-rpA3EBUK

KnakoTonnmBHbIN UILTP

®opcyHKM: COCTOAHME (OUNbTPA U YMNOTHUTENBHOMO KoMbLia
¢hopcyHkm ¢ 0bpaTHOM NNHUEN

HanopHble TonnMBONPOBOAb! MW TOMJIMBHBIE LWNAHT
HanopHble Wwnaxrv npAMoii 1 06paTHON NMHWIA

OO0 Oooooo OoOoo

KOHTpOnbHbINA NUCT

no hyHKLUOHanbHOM NpoBepkKe

O lMpoBepka repMETUHHOCTH XXMAKOTOMIMBHOW apMarypbl

O KoppeKTupoBKa NOMOXEHWA WANLEBO NOANOPHO a6kl
OTHOCUTENbHO (POPCYHOK

[0 KoppeKTupoBKa NOMOXeHWA NiamMeHHoi TpyObl
[ paBHOMEPHbIN KObLIEBOMN 3a30p BOKPYT MOAMOPHON Liaiibbl

0 BBog ropenku B 3KCnyaTaumio C BbINOMHEHUEM (DYHKLWIA:
3aXKuUraHme

pene AaBNeHNA XWUAKOro TONvBa

KOHTPOMb MamMeHn

AaBIEeHNe 3a HACOCOM U Pa3peXXeHIe Ha INHUN
BcacblBaHWA Hacoca

MpOBEPKa repMETUYHOCTM TOMIUBONPOBOAHbIX 3IEMEHTOB
MPOBECTM NPOBEPKY KAa4eCTBa FOpPeHMA 1 Mpu
Heo6X0AMMOCTM OTPETYNINPOBATb FOPENKY
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2.2 Kputepumu 3ameHbl

KoMnoHeHT Kputepuu MpaHuua Meponpuatue
OneKTpoabl 3aXuraHua @OyHKUMA 3aKuraHuA 2ropa pekomeHAaumA K 3ameHe
Kabenu 3axkuraHva Cpok cny>xo6bl BUOMMbIE MOBpeXAeHna | 3ameHa

QRB/RAR KoHTponb nnaMmexu cnabbiv curHan pekoMeHAaumaA K 3ameHe
DOpCYHKH Pecypc, 3arpAasHeHue 2ropa* pekomMeHgaumnA K 3ameHe

Konbuesble YNNOTHEeHUA

[epmMeTNYHOCTb

BnAnMble noBpeXxaeHnAa

3aMeHa

*) B 3aBUCMMOCTW OT CTENEHM 3arpA3HeHNA unbTpa PopCyHKU 3ameHa hopCyHKU MOXET NoTpeboBaTbCA paHbLLE.

3 OTKuAbIBaHUE ropenku

OnacHo

OnacHOCTb NONy4YeHUs 0XKoros!
OnpeaeneHHble geTanu ropenku (Hanp.,
nnameHHana Tpyba, dhnaHew ropenki n T.4.) B
npotecce aKcnyaraumm HarpesatoTcA. Mx
KacaHue MOXeT NMPUBECTU K OXKOoram KOXW.
OxnapnTb Nepeq NpoBeAeHNeM CEePBUCHBIX PaboT.
Ha TennoreHepaTopax ¢ TennoHocuTenem
BbICOKOW Temneparypbl, Hanpumep,
naporeHepaTopax, 4acTv CMECUTENBHOro
YCTPOWCTBA MOrYT HarpesaTbCA A0 Temneparypbl
Bbiwe 100°C.

IMpy AeMOHTa>ke CMECUTENBbHOIO YCTPOWCTBA, a
TakxXe npv NposefeHn nNpeasapuTenbHbIX paboT
HeobXxoAMMO MOMb30BAaTLCA 3ALLMTHBLIMA
nepyarkamu.

JKvakotonnnsBHasa ropenka L5Z Ha TennoreHeparope

Bce apyrue cepsucHble paboTbl LienecoobpasHo
NpPoOBOAUTbL TOJIbLKO NOcCe OXJaXAeHUA CMeCcUTeNbHOro

ycTpoucTBa.

AemoHTax

O CobniopaTb TpeboBaHMA 6€30NacHOCTK, yKasaHHbie B M. 1.

Yka3saHue

Ha Bcex nocneayowmx pucyHKax ropenka nsobpaxeHa ¢
BO3MOXXHOCTbIO OTKMAbIBAHNA BNpaBo.




2. OTKpYTUTb KOMINA4YKOBYIO ranky Ha ghriaHue ropesikm

1. OTKPBITb KPBILLKY KOpyca
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3. L5Z: oTKMHYTb ropernky




4 YncTtka, AEMOHTaX 31IeKTPOAOB, AEMOHTAXX NOAMNOPHOM Wanbbl

4. CepBuCHbIe paboTbl BHYTPU KOpriyca 5. [leMOHTaxX 2/71eKTPOA0B 3a>KUraHnsa
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(1) KoHTporb pe3bb0oBbIX COeAMHEHWI HAMOPHbIX OTKpYTUTb LWecTUrpaHHbin BUHT SW 10 Ha KpenneHun
TpybonpoBoaos anekTpoaa.
(@ YucTka BHYTpU kopnyca, B cry4ae Heo6XoanuMocTu — KoHTponb nsonATopa anekTpoaa.

BEHTUNATOPHOrO Koneca
(® YucTka patumka nnameHu

6. JleMoHTUpoBaThb NOAMOPHYIO a6y C MNiamMeHHOMN ronoBkb!

(1 OTMeTUTb NonoXeHne NoANOPHON Wakbbl B
naameHHOW ronose.

(@ OTKpyTUTb 2 3aXMUMHbIX BUHTA SW 13 11 CHATb
OMNOPHOE KOMbLO C MOAMNOPHON Lanbon.




5 3ameHa popcyHOK

L5Z - lemoHTa>k chopCyHKu

L5T - [lemoHTaxx hopCyHKu

BbIkpyTnTb hopcyHKy kntovom SW 16, yaepxunsaTtb KNio4om
SW 24 gnAa npotmeoynopa.

BbIkpyTuTb hopcyHKy Kntovom SW 16, yaepxunsaTb KNio4om
SW 22 gna npotusoynopa.

RL5 - lemoHTa)xx hopCyHKu

BbikpyTuTb (hopcyHKy ¢ obpaTHon nuHmen kntoyom SW 16,
yoep>xmsarb Kftodom SW 22 ana npotusoynopa.

Yka3saHue:

Mpu pemoHTaxxe hopCyHOK nsberatb
NOBPEXXAEHUA N30NATOPOB ANIEKTPOAOB
3akuranua. MNpy Heo6xoaNMMOCTU X
BHUMaHWe | Heo6xoaMMO 3arHyTh BBEPX UMM CHATD.

[Mocne moHTaXxa ToNNUBHOW (POPCYHKM NEPBOW CTYNEHN UNN
¢opcyHKM ¢ 06paTHOM NNHMEN HEO6XOAUMO CHOBA HACTPOUTL
anekTpoabl (CMm. . 6).

Mpu 3arpAsHeHnn unbTpa HPOPCYHKN, NOBPEXAEHHOM
KONbLEBOM YNNOTHEHMM ((POPCYHKA C 06paTHOWN NTIMHNEN) Unn
NPEBLILEHNN BPEMEHMW IKCMNyaTaumnm B COOTBETCTBUM C
naaHoMm NpoBeAEHWA TEXOHCNYXXNBaHUA HEO6XOAUMO
NPOBECTN 3aMeHy DOPCYHOK.

DOPCYHKM HE YUCTUTDL!
Bceraa ncnonb3oBatb HOBYIO (DOPCYHKY!

Mpu MmoHTaxe hopCyHKM 06paTUTb BHUMaHWE Ha NMPOYHOCTb
ee nocagku.

[Mocne yctaHOBKM HOBON (HOPCYHKM HEOHXOAMMO NPOBEPUTL
napameTpbl CXXWUraHvA 1 B cny4yae HeobxoaMMOoCTH 3aHOBO
HaCTPOUTbL ropenkKy.




6 HacTtpouka anekTpoaoB 3a)KuraHuA

KoHyc pacnbifieHna Tonnvea He AOoMXeH KacaTbeA
3MeKTPOLOB 3aXuraHuAa. PaccToAHWe OT 3f1eKTPo4OoB A0
NOAMNOPHON a6kl 1 10 POPCYHKM BCeraa AOMKeEH BbiTh
60nblUe YeM AJIMHA UCKPOBOTO NPOMEeXyTKa.

L5Z — YcTaHOBKa 3/1€KTPOA0B 3a>KUraHns

BHumaHue

YKasaHue

MNepen ycTaHOBKOWN 31€KTPOA0B 3aXKMraHmA
HeobXxoAUMOo NPOBEPUTL LIENOCTHOCTb
N30MATOPOB.

\@lg‘ i /
g@}'@‘
Vz:
A\

7 YcTaHOBKa AEMOHTUPOBAHHbIX AeTanen

[leMoHTax nponssoamTcA B 06paTHON NOcneaoBaTeslbHOCTU.

BHumaHue

Mepen 3akpbITMEM rOPENKU NOAKNIOYNTL
LUTeKepbl Kabena 3axxuraHuA.

Ecnu oTkpy4dmBanuch pe3bboBble COeauHEHNS,
Heo6XoANMO NPOBEPUTL KOPPEKTHOCTb
NOAKIMIOYEHNA TONIMBHBIX LWAHIOB K
dopcyHkam 1 1 2 unn 3. Ocoboe BHUMaHue
yOENUTb NOAKIOYEHNIO MPAMON M 06paTHON
nuHWA ropenok RL.




8 Pa3mepbl cmecuTesIbHOro ycTpomcTea

Tun L5Z/L5T/RL5 M5/2a-125x40 M5/1a-145x40 M5/1a-125x40
MopnopHaa wanba D1 BHYTP. 40 40 40

D2 Hapy>H. 125 145 125
MnameHHas Tpy6a D3 BHyTp. 140 165 165

D4 Hapy>cH. 160 180 180

lnameHHas ronoa M5/2a-125x40 XKugkotonnusHeie ropenku L5Z (L5T, RL5)

0-10

-1 J-— D1D2—- D3 D4
Y

+— 50-62 —=
138-150

0-10

J+~-— D1D2—-4- D3 D4

L=

~—— 6574 —
153-162

0-10

-— D1 D2 -+ D3 D4

g
[+ 65-74 —*
153-162

Pa3mepbl ykasaHbl B MM. VI3MEHEHNA pa3MepoB B paMKax AasibHeWLWen MOAEPHN3ALMN HEe UCKITHOYEHDI.




9 KoHTponb npouecca C)XuraHuaA

MpumeyaHue [MpeKTUBbI N0 PEryIMpoBaHnIO, KOHTPOSO
npoLecca cXuraHua 1 pac4eTam pacxoga
XK/T W T. N. CM. PyKOBOACTBO MO MOHTaXy 1
aKcnnayaraumm.
OnacHo
Mpumep

HacTpouku 3HayeHuna CO,

HaHo: X/TEL COs pawe. = 15,4 %

Ha rpaHuue o6pasosaHua CO (CO<100 ppm) unu Ha rpaHuue
obpazoBaHuA caXku (YNCno caxkm < 1) namepeHo:

XKuakoe Tonmmeo EL CO, qep. = 14,9 %

nony4aem KoahuumMeHT n3bbiTKa BO3ayxa:
COZ MakKc.

A=
Cozmamep

15,4

AX/TEL= =1,03

14,9

YTo6bl rapaHTMpOBaTb AOCTATOYHbI M3ObITOK BO34yXa,
HeobX0oAMMO MOBBLICUTL KOIMMULIMEHT M36bITKa Bo3ayxa Ha 15%:
x/TEL 1,03+0,15=1,18

KoathdpmumeHT n3bbitka Bozayxa ana x/T A=1,181 15,4 % CO, ac

Co2maKc. 1514
CO, ~ —— = —— =130%
A 1,18

Yncno caxxm oomkHo 6biTe MeHbLe 1, conepxxanune CO npu
3TOM He A0MKHO npeBbiwaTb 50 ppm.

CnepauTb 3a TemnepaTypou AbIMOBbIX ra3oB

TemnepaTypa AbIMOBbIX ra3oB Af1Aa 60/bLWON Harpy3Ku
(HOMMHaNbLHOW Harpy3Kn) ABNAETCA Pe3yNbTaTOM HACTPONKM
ropenku Ha HOMUHamNbHYIO Harpy3Ky.

B pe>xvume manon Harpy3ku Temneparypa AbIMOBbIX ra3oB
CKNablBaeTcA U3 HacTpamBaeMoro AuanasoHa
perynnpoBaHuA.

Ha BogorpeiHbiX KOTenbHbIX yCTAHOBKaxX HEOOX0ANMO
06paTUTb BHUMaHme Ha AaHHble NPoM3BOAMTENA KOTNA.
Kpome TOro, cuctemMma oTBoga AbIMOBbIX ra30B O0/M>KHA 6bITb
UCMOoJIHEHA TakMM 06pa3oMm, YTOObI HEe JAOMNYCTUTb
noBpeXxaeHuin Tpyb BCneacTBme KOHAeHcaumm (3a
UCKMIOYEHNEM KUCIOTOYCTONYMBBIX TPYO).

OnpepeneHne TeENJI0BbIX NOTEPb C AbIMOBbIMU Fra3aMmmu
OnpegenuTtb cogepXkaHue Kucnopoaa B AbIMOBLIX rasax, a
Tak>e pasHuLy mexxay Temneparypamm AbiIMOBbIX ra30B 1
BO3ayxa cxxuranuva. Mpu aTom cogepxaHne kucnopoaa v
Temneparypa AbIMOBbIX ra30B A0MXHbI U3MepPATLCA

O HOBPEMEHHO B OQHOW TOYKE.

BmecTo cogepxaHua KUCnopoaa MoXXHO N3MepATb
cofepxaHue anokcuaa yrnepoaa B AbIMOBbIX ra3ax.
TemnepaTypa Bo3ayxa CXuraHua namepaeTca Bbnmsmn
BCacCbIBalOLLEro OTBEPCTMA BO3AYLLIHOMO KaHana.

TennoBble NOTepU ¢ AbIMOBLIMY ra3amu npu M3MepeHum
coaepXKaHunA KUCNopoaa BblYUCAIOTCA Mo dhopmyne:

Az
da = (ta-t) ® (———+B)
21-0,

Ecnu BMecTo cogepxaHna KACnopoaa u3amMepAeTcs
CoAepXKaHmne ABYOKWUCY YINEPOAa, TO BblYUCTIEHNE
npousBoaMTCcA No hopmyrne:

Aq

dr = (ta-t) ¢ (——+B)

CO,
O603HayeHuA:
da = TennoBble NOTepu C AbIMOBbIMMK ra3amMm B %
ta = Temnepartypa AbiMOBbIX ra3os B °C
L = Temneparypa Bo3ayxa cxuraHna B °C
CO, = O6beMHOe coaepXXaHue YrIeKNcoro ra3a B Cyxom

ObIMOBOM rase B %
O, = O6bemHoe coaepxaHme KUCnopoaa B CyxoM
ObIMOBOM rase B %
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Komnanua PALIMUOHAJ - akckno3uBHbINM nocTaBluk ropenok Weishaupt B Poccutio.
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Buabl npoaykuuu u yenyr Weishaupt

JXuakoTonnuBHble, ra3oBble U KOMOMHUPOBaHHbIE FOPesiku TunopAaaa .
Wu WG/WGL — po 570 kBT "L
[laHHble ropenkn NPMMEHSAIOTCA B XWNbIX AOMaX U MOMELLEHMAX, a TakxXe i —

ONA TEXHONOrMYECKUX TEeNnI0BbIX MPOLIECCOB.
MpenmyLecTBa: NOTHOCTBIO aBTOMATU3MPOBaHHAA HaaeXXHana paboTa,
Nerkuin gocTyn K oTAesIbHbIM 3fieMeHTaMm, yaobHoe 06cny>XnsaHue, HUSKUN
YPOBEHb LUYyMa, SKOHOMUYHOCTb.

JXuakoTonnueHbie, ra3oBble U KOMOMHUPOBaHHbIE FOPesiIkKK Tunopaaa
Monarch R, G, GL, RGL — no 10 900 kBT

[laHHble ropenku Ncnonb3yTcA ANA TennocHabXeHna Ha yCcTaHOBKax BCex
BWAOB 1 TUNOpa3mMepoB. YTBepaMBLUAACA Ha NPOTAXEHUN AeCATUNETUN
MOZenb cTana OCHOBOM AN1A 60/bLIOro KONMYECTBa PasfiMyHbIX UCMONMHEHWA.
OTu ropenkn xapakTepusyloT npoaykumo Weishaupt uckntoumtensHo

C JyYLen CTOPOHBI.

YXupkoTtonnuseHble, ra3oBble U KOMOMHMpPOBaHHbIE rOpesiku TunopAaaa
WK — no 17 500 kBTt

[openku Tuna WK ABNAIOTCA NPOMbILLNIEHHBIMY MogenAamu. NpenmyLuecTsa:
MOoAynbHaA KOHCTPYKUMA, NU3BMEHAEMOE B 3aBNCUMOCTM OT Harpy3ku
MOMOXXEHNE CMECUTENBHOIO YCTPOMUCTBA, MN1aBHO-ABYXCTYNEHYATOE UK
MOoynMpyeMoe perynuposaHue, yoobcTBO 06Cny>XXNMBaHWA.

LWkadcpbl ynpaBneHua Weishaupt, TpagmumoHHoe AonosiHEHUe

K ropenkam Weishaupt 3
LWkadbl ynpasneHuna Weishaupt — TpaavunmoHHoe AOMonHeHNe K ropesnkam
Weishaupt. lopenkun Weishaupt n wkadel ynpasnenna Weishaupt ngeanbHo ;
coyeTarTCA ApYr C Apyrom. TakaA KoMObuHaumA gokasana CBOK npekpac- TT . FTT |
HYHO XXM3HECMNOCOBHOCTb Ha COTHAX ThICAY YCTAHOBOK.
MpeumyLecTBa: 9KOHOMUA 3aTpaT NPy NPOEKTUPOBAHUM, MOHTAaXE,
CEepPBUCHOM 0BCY>XUBAHUN U MPU HACTYMAEHNN rapaHTUMHOIO Cy4vas.
OTBETCTBEHHOCTb NNEXMWT TONbKO Ha hmpme Weishaupt. = | R ]
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Weishaupt Thermo Condens

B naHHbIX ycTponcTBax 06beanMHATCA MHHOBALMOHHAA U yXKe
3apekomMeHaoBaBLLan ceba TeXHUKa, a B UTore — ybeanTenbHble
pes3ynbTaThl: naeanbHble OTONUTESbHbIE CUCTEMBI AJ1A YACTHbBIX XXUIbIX =
[OMOB U MOMELLEHWUIA.

KomnnekcHblie ycnyru Weishaupt — aTo couyetaHue npoaykumm
U cepBUCHOro obcnyXxusaHusa

LLinpoko pa3BeTBneHHaA cepBUCHanA CeTb ABNAETCA rapaHTuen

ONA KIMEHTOB U AaeT UM MakCUMYyM yBepeHHOCTU. K aTomy
Heobxoanmo Ao6aBuTb 1 06CNYXXUBaHNE KITMEHTOB CrieuuanmcTamm
13 hpmM, 3aHMMaOLLMXCA TennocHabXXeHneM, KoTopble CBA3aHbI

¢ Weishaupt MHOroneTHuM coTpyaHUYECTBOM.




