MHXXEHEPHO-TEXHUYECKUE
N KOHCTPYKTUBHDIE

BOIMPOCbI PEKOHCTPYKLUN



[MepeaBuXxKa 3gaHUN



Tak nepeaBuranun goma B AMepuke B H. 20 B.
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B ropoackom apxuBe utanbsaHCKoro ropoga bonoHes
XpaHUTCA cxema nepeaBuKKM MECTHOM KONOKOSbHWN,
cocTaBneHHasi B XV Beke dnopaBaHTu

OT0 Obina nepeas nepenswxkka 3gaHusa (1455 r.),
ocyliecteneHHas Ha 105 meTpos.

ApwucToTenb PropaBaHTH
(1415 - 1486) —
NTanNbAHCKUA apXUTEKTOP,
nHXxeHep. NocnegHne 11
neT Xn3Hu padbotan B
Poccumn.



IlepeaBHAKKA MM NMOABEM HUCTOPUYECKH LICHHBLIX 3IaHUHN
OCYIIECTBJISIETCS B CJIydae HEOOXOIMMOCTHU PACIIMPEHUS Y JIMII,
NpOOMBKM HOBBIX MArUCTpaied WIHM TIPpU OCBOOOXKISHUM
TEPPUTOPHUHU I10]] CTPOUTEILCTBO YHUKAIBHBIX OOBEKTOB.

Ilpu nepeaBmxke 34aHUS HA HOBOE MECTO BO3MOXHA €ro
nepeopueHtauus Ha 90° passopora. MHOr1a 3qanue paspe3aroT
Ha YaCTU U [ABUTAOT UX B OTACIBHOCTH, CO31aBas HOBYIO
KOH(UTY paLuio IJIaHa.

[IpoexkTupoBaHrue TMEPEIBMKKHA IIpeamosiaraer pa3padoTKy
HOBBIX (DYHIAMEHTOB, 3JI€MEHTOB IMyTEH C MEePEABUTAIOIITUMHUCS
MEXAaHM3MAMH W BPEMEHHBIX YCTPOMCTB, 3aMEHSIOIIHMX
GyHIaMEHT W BOCIPHHUMAIOIINX HArpy3KH OT CTEH BO BpeMs
IIEPEIBIDKKH.
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Cnoco0bl nepeIBHKKHM 31aHUIA:

a) AuHeluHasn nepedsuncKka 600ab ONUHHOU ocu; 6) nonepex ONUHHOIL OCU;
8) nod yeaom; 2) kpueoauneinas nepedeuxcka; 1 — 30anue 00 nepedsuxcku;
2 — 30anue nocae nepedeuxcku; 3 — nymu nepeoeuicKu

XKenatenbHo, 4T06 paguyc BpaleHusa npu nepensmkke b1 6onee 200 M., MOCKOMbKY Mpu
MEeHbLUNX pagnycax xoaosble H6arnku u penbcoBble NyTK NpMxoauTcs narnbatb.
KpuBonuHernHyo nepeaBuxKy MOXXHO 3aMEHUTb NepeaBMKKON No ABYM NPSAMbIM HanpaBieHUsIM.



| — panodbanka;

2 — docka — amopmusupyrouas npoKaaoka;
3 — cmanvHble KAUHbBA,

4 — xodosas 6arka No50-60;
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e 2 S — duagppaema No24-30;
1 1 10 6 — kamku uepes 0,7...0,9 m;
3 (7 7 — penwvcwl;
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- KoHCTpYKTHBHOE OCylIeCTBIEHHE NepeIBHKKH 31aHUS
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PekoHCT yKuvm- MXAT B H. 1986;x IT.
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CueHu4ecKyro KopobKy omo0O8uHysriu om 3pumesibHO20 3asia U 8 obpasosaswieMcs
rpomMeXXymeke rnocmaesusiu Hoeble cmeHbl. Takum obpa3om 30aHuUe meampa yornuHusu 8 arybb

Keapmara, coxpaHug 0CHO8Hble Yacmu. Kopobky cueHbl eHadarie omo08uHynu Ha 24,7 M, a
3amem eepHyrnu Hasao, Ha 11,9 m.




MXAT nocne peKOHCTpPYKUUU
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MNepeaBuxka CaBBUHCKOro noasopba. MockBa, yn.lopbkoro
(TBepckas), 1939 r.






NMoabem 3gaHUN



4
r
\ ll.’h Y

IToabeM 37aHMii HA BBICOTY 10 2 M:
| — domkpam; 2 — nonepeunas onopnas 6aiku u3z mpex peavbcos; 3 — pandbaika u3z CnapeHHblX 08ymae-
pos; 4 — penvcor 6anrounoii kaemxu (I -XII yukav nodsema)



Iloabem 3naHmnii HA BbICOTY DoJiee 2 M:
| — domkpam; 2 — cmeHogble Oa0KU; 3 — céa3u 6a0k06 (I — V yukavt nodsema)






UHXXeHepHO-TeXHU4YecKasa oueHKa
PEKOHCTPYyMpPYyeMbIX 34aHUN



OO0wmas OLeHKAa TeXHHYECKOro COCTOSAHMS KOHCTPYKIMIA NPH NpeIBaAPUTETbHOM

00cJIeJOBAHMH CTPOMUTEIBHOTO 00bEKTa

Kareropust cocTosi-
HUSI KOHCTPYKIIUHU

OOmuMe pU3HaKu, XapaKTepU3YIOIINe COCTOSIHME KOHCTPYKIIMU

I — HopmanbHoe

OTCYTCTBYIOT BUOMMBIE IOBPEXIECHUSI U TPEIIMHBI, CBUIAETEIbCTBYIOIIHE O
CHUXXEHUUM HeCyllell CIOCOOHOCTM KOHCTPYKLUMM. BBIMOJHSAIOTCS yCIOBUS
BKCIUTyaTallUd COTJIACHO TPeOOBAHUSIM HOPM M IPOEKTHOM JTOKYMEHTAIIMU.
Heo6xoanMoCTh B pEMOHTHO-BOCCTAHOBUTEJIBHBIX paboTax OTCYTCTBYET

Il — YoosneTrBo-
pUTEJIbHOE

He3HauuTeabHbIE TOBPEXIEHUS, Ha OTAEIBHBIX y4acTKaX UMEIOTCS OTHEIbHBIE
PAKOBUHBI, BBIOOMHBI, BOJOCSIHbIE TPEIIMHBI. AHTUKOPPO3UOHHAS 3allluTa
MMeeT YacTUYHBble MoBpexaeHMus. ObecrneunBalOTCI HOpPMaJibHbIE YCIOBUSI
3Kcmyatanuu. TpebyeTcs TeKyIIUii pEMOHT, C YCTPAaHEHUEM JIOKAJIbHBIX IMO-
BpEXIECHUI 03 yCUJIEHUsI KOHCTPYKIIMIA

IIT — Heynosie-
TBOPUTEJIBHOE

N MeroTcs moBpexaeHusl, Ne(EKThl U TPEIIMHbI, CBUAETEIbCTBYIOLIAE 00
OrpaHUYeHUU pPabOTOCIIOCOOHOCTU U CHUXEHHUU HECYIIEW CIIOCOOHOCTHU
KOHCTpyKuui. HapymeHsl TpeOOBaHUS IEUCTBYIOLIMX HOPM, HO OTCYTCTBYET
ONacHOCTh OOpylLIeHUsI U yrpo3a Oe3omacHOCTU paborawiux. Tpedyrorcs
yCUJIEHUE U BOCCTAHOBJIEHUE HECYIIEH CIIOCOOHOCTU KOHCTPYKIIUIA

IV — IlpenaBapuii-
HOE WJIM aBapUMMHOE

CymiecTByIonMe NOBPEXIACHUS CBUIECTEIBCTBYIOT O HEIIPUTOAHOCTU KOH-
CTPYKLMM K 3KCIUIyaTallMd U 00 OMacHOCTU ee OOpylLIeHUs, 00 OIacCHOCTH
npeObIBaHUS JIIOAeH B 30HE 00cCienyeMbiX KOHCTPYKIUMA. TpedyroTcsa HeoT-
JIOXXHBIE MEPOITPUSITUS MO IIPEeAOTBpAIllCHUIO aBapUii (YCTPOMCTBO BPEMEH-
HOM Kpenu, pa3rpy3KM KOHCTPYKUUHN M T.I1.). TpeOyeTrcsi KanuTaJbHbIA pe-
MOHT C YCHMJIECHUEM WJIM 3aMEHOM MOBPEXIECHHBIX KOHCTPYKLIUA B LIEJIOM U
OTJIEJIbHBIX 3JIEMEHTOB.




MpnynHbl gedopmaummn n paspyLueHnmn
APXUTEKTYPHbIX O0OBEKTOB MOXHO pa3aerniuTb
Nno NpUYUHaAM NPOUCXOXAeHUA Ha ABe
OCHOBHbI€ rpynnbl:

« nehopmaunm, cBA3aHHbIE C BHYTPEHHUM,
M3HavyanbHO 3aNoXeHHbIM NOPOKOM
KOHCTPYKLUN UM CUCTEMBI;

e Jedopmauunu, Bbi3BaHHbIE JEUCTBUEM
BHELLUHUX, BTOPUYHbIX HE
npeayCcMOTPEHHbIX paKTOpOB.



NpnunHamu gechopmaumm B nepBou rpynne
MOryT ObITb:

- HEeyCTOMn4YMBOE OCHOBaHME oyHOAMEHTOB (f1iecc, un,
npocagoyHble, MYYUHUCTLIE TPYHTbI, AEPEBSHHbIE CBaW,
bpeBeHYaThLIE NOAYLLKN OpraHukKa);

- ONON3HEBLIN, KApPCTOBbLIW, 3aTannMBaeMbin UNK
CeNCMUYECKNN XapaKTep ydacTka CTpOUTENbLCTBA,
63K YPOBEHb TPYHTOBBLIX BOA;

- cnabbi PyHOAMEHT COOPYXKEHUS,
HenponopunoHanbHaa Harpyskam nnowiagb
doyHOAMEHTOB,;

- BoKOBOE JaBneHue rpyHTa B NOAMNOPHbIX CTEHKAX,
3aCbIMNHbIX LLOKONSIX;

- HegocTaTo4vHasd oblast NPOCTPaHCTBEHHAA XECTKOCTb
3a0aHun (bornblUEnpPONETHLIE U ANMMHHBIE COOPYXEHUS,
30aHNS C BbICOKOPACMOSIOXEHHbLIM LLEHTPOM TSXKECTU
Macc);



- cnabbIv UNU HE3aMKHYTLIN CBA3EBOM KapKac;

- HEBOCTPUHATBLIN pacrnop apoO4YHO-CTOEYHbIX CUCTEM U
cBoAYaTbIX NEPEKPbLITUN;

- Yepe3MepHasa Harpyska Ha nepekpbITus,
BHELEHTPEHHada Harpys3ka BepTuUKanbHbIX HECYLLUX
KOHCTPYKLUMNW,

- UCMONnb30BaHMe cnaboro CTpoUTENbHOro Matepuarna
(HeQOXCKEHHbIV KUPMWY, Cbipasl ApeBeCcuHa),
HeperynspHbIv Xapaktep Knaaku;

- HepaumoHanbHas ons BogoCToKa unu
CHerosagepxmatoLiaa doopma KpoBfn, HecoBepLUeHHas
rmgpounsonauns (HamokaHue n pasmopaknsaHue
Krnaakun);

- oTCyTCTBME AedPOPMAaLMOHHbIX LLIBOB B
PaA3HOOOBLEMHBIX, BbITAHYTBIX UM PA3HOBPEMEHHbIX
COOPY>KEHUAX



NMpnynHamun gecbopmaumm BTOpoun rpynnbl
OObI4YHO ObLIBAKOT pe3yribTaTbl YerI0Be4YEeCKOU
AEeATEeNbHOCTM:

* - ppuraumoHHble paboThl ;

* - iepenrnaHnpoBKa N 3acTponKka y4acTka
apPXUTEKTYPHOro OOBLEKTA;

* - BOMHbI, BAHOANN3M, CTUXUNHblEe OeaCTBUS;

* - PbiTbe KOTNOBAHOB, YCTPOMUCTBO NMNOA3EMHbIX
COOPY>XEHUN, NPOKNaaka KOMMYHUKaumMn BONn3u
OOBLEKTOB, YCTPOMNCTBO BHYTPU OOBLEKTOB
rmyoboKux noaBanos, KOOALEB;



- MPUCTPOUKA K OOBLEKTY AOMOSTHUTENBHbIX
00beMOB Cc 6onbLWMM 3arnybneHnem nnu
3Ha4YnUTENbHOW Harpy3kon Ha OCHOBaHWUE,

- NepennaHnpoBKa 1 NepeycTpPomnCTBO 30aHUS;
- NAMEHEHWE 3KCMNyaTaLWOHHOM Harpy3Ku;
- BHELLHWE BUOpaLIMOHHbIE BO30ENCTBUS;

- nedeKTbl KPOBESb, BOJOCTOKOB, OTMOCTOK,
BOOOMNpoOBOAdA, KaHanusauuu;

- HapyLleHne onTuMaribHOro TemneparTypHo-
BTAXXHOCTHOIO peXxmma,

- 3arpsA3HeHne Bo3gyxa pasfyHbIMU
coeuHEeHUaAMMU



[lo BHewHeMy Buay aedgopmauummn
pa3fensroTcs Ha :

BepTUKanbHble — 0Cadku oyHOAMEHTOB, OTAENbHbIX
KOHCTPYKUWUN UK YacTen 3gaHnin, ycaaka u
pasgaBnMBaHue Knagku, CMATUE U yCyLlKa OepeBAHHbIX
9NEeMEHTOB U T.M.;

ropusoHTanbHble — NoABMXKa PyHOAMEHTOB U YacTeu
30aHusA, CMeLLeHne NaT CBOAOB U apokK, pacroni3aHue
CTPOMNUIIbHbLIX HOI, pacClioeHne Knaaku;

U3rMOHbIe - NCKPUBIIEHNE BHELEHTPEHHO Harpy>XXeHHbIX
CTOEK, CTEH W ApP. ANIEMEHTOB, NMPOrmbbl barok, Nt
NnepeKkpbITUS, MPOBUCHI NOACOB PePM U T.1.;

CMelLlaHHble — NpeacTaBnsAoLLMe coYeTaHne
HECKOJSTbKMX BMOOB Aedopmauunn.
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[MpmynHbI 06pa30BaHNS TPeLUH B HECYLLNX CTeHax
U3-3a Hey0BNeTBOPUTENIbHOrO COCTOSIHNS OCHOBAaHNS U pyHAaMeHTOB:
A — Hanuuue cnabbix FPYHTOB NOA CpeAHei YacTbio 34aHUS;
B — Hanuune cnabblx FPYHTOB Yy TOpLa 3[1aHNS;
B — o6LunpHas BbieMKa rpyHTa B HernocpecTBeHHON 6M30CTY OT 30aHNS,
[ — OTCYTCTBME 0Ca[04HOrO LWBa MEXAY YaCTAMU 3[iaHNa Pa3HOM BbICOTbI,

n— 6113Koe pacnofioxeHne HOBOro MHOro3TaxHoro 3faHus BO3J1e
CyLLleCTBYIOLLLEro MasoaTaxHoro 3aaHus



MpuemMbl pEKOHCTPYKLMM N pecTaBpaLnm
35IeMEHTOB 34aHuS



Mpn BOCCTaHOBNEHUU U pecTaBpaLnM
byHAaAMEeHTOB UCNONb3YIOT MPUEMBI:

nogsegeHne oyHOamMeHToB OTAEeNbHbIMU
3axBaTKaMU;

ycuirieHmne prH,El,aMeHTOB METOOOM UHBEKLUNN,

YCTPOWUCTBO Xerie306eToHHbIX 000nM ans
ycuneHns yHaamMmeHTOB U yBENTMYEHNS
nrowaau nogowsbl dyHOameHTa npu
yBENMMYEHUN CTaTUYECKOWN Harpysku Ha
dyHOAMEHTDI;

yCuUreHne rpyHToB OCHOBaHUA U OyHOaMEHTOB
METOAO0M OYPOMHBEKLMOHHLIX CBaM.



[logBeoeHne yHOaMeEHTOB
OoTAEeNbHbIMU 3axBaTKamMu
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YcuneHune dpyHAaMeHTOB MeTOAOM MHBEeKUUU
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IIpuembl ycHIeHUs OCHOBAHMI U (DYHIAMEHTOB MHbEKLIMOHHOM LeMEeHTH3auen
a) ycunenue OCHOBAHUU UHBEKYUEU C 08YX CMOPOH CmeHbl; 6) mo xce, ¢ 00HOL CIMOPOHbBL;
8) ycunenue hynoamenma unseKyueil 6emona npu CUNbHOM U3HOCE KAAOKU; 2) UHBEKUUS 6 UlEbl
npu HeboabuwoM UsHoce; 0) yCmpoucmeo 0YyPOUHBEKYUOHHbIX C8All
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KoHceTpykuuu ycuiieHusi GyHIaMeHTOB:
a) 3ameHa Kamueil 8 HUNCHUX paoax; 6) ycmpoicmeo 6emoHHOl pybawku,; 8) xeeie300emonHas obouma,
2) 6emonnas pybawka ¢ nepeda4eil 4acmu Hazpy3Ku ¢ NOMOULbIO NONEPeHHbIX OAN0K; 0) mo xce, ¢ 6gedeHuen i
npoooabrbix 6anok; e) Heenezobemonnas pybauka ¢ obxcamuem epyHma; xc) pacuupetue nOO00UWEbl MOHOAUM-
HbIM BemOHOM; 1) MO Xce, COOPHbIMU U30eAUAMU; K) nepeda4a Hazpy3Ku 3a npeoensi nodowes. QyHoamenma i
BemoHHbIe MACCUBDL, 1) MO Hce. OA51 GHympeHHuX cmeH,; 1 — memannruveckue cmepiuciu d = 18—24 mm;
2 — apmamypa d = 16-20 mm; 3 — memanauveckue 6arku; 4 — xcene300emonHoie nepembl4ky Uiy banku



YcuneHuve rpyHToB OCHOBaHUA U (pyHOAAMEHTOB MeTOAO0M
OYpPOMHBEKLMOHHbIX CBaun

CxeMa ycHJIeHHS TPYHTA M (DyHIaMeHTa:
1. 3ona pacnpocmpanenus pacmeopa;
2. BypounsekyuonHuvle ck8aicunbl

Ycujenue oCHOBaHMI M (DYHIAMEHTOB KOCTeJia
Cs. Exarepunsl B IleTepOypre

WL

I — 6ymoebie pynoamenmol,
2 — OypouHseKuyuoHHble (KOpHeBUOHble C8AU);

3 — depessaHHbie bpeeHa — NeHCHU;
4 — bemoHHbLI cA0l HA KOHMaKkme (hynoamenm — 2pyHm

A2 dt




UcKyccTBeHHble OCHOBaHUSA yCTpauBaloT NyTEM HarHeTaHUSA B
NycTOTbl 6€TOHHbIX CMeceWl, a NPU 0CafouYHbIX FPYHTAaX NPOBOASAT UX
00Xur, cCMONU3auuio, CUNNKaATN3aLuIo U YNPOYHEeHUe nyTem
3MEKTPOXMMUYECKOro npouecca.

e LleMeHTauuA rpyHTOB U NPUMEHSETCA NPU UX KPYNHO3EPHUCTON
CTPYKTYype. LleMeHTHas cycneH3nsa 3akadnBaeTcsl B IPYHT B BUOE
NHBbEKUUN. B pesynbrate nony4yaercs Kpenkoe oCHoBaHMe B BUOE
OeToHa.

e  OOGXMr rpyHTa NPUMEHAIOT NS 3aKpenneHns NecCoBUOHbIX U MOPUCTbIX
[MUHUCTbIX TPYHTOB. B CKBaXXWHYy HarHeTaroT rnog AasBrneHnemM HarpeTbin
[0 600-800°C Bo3ayx, UNK CKUratoT rasaoobpasHoOe UMM XUaKoe
Tonnmeo. [pyHT obxuraetcs B paguyce 1-1,5 m.

e Cmonusauma rpyHTa npuMeHsieTca anga 3akpenneHns Menko3epHUCTbIX
PYHTOB MPU BbICOKOM YPOBHE IPYHTOBbLIX BOA4. CUHTETUYECKNE CMOISIbI
(cMony n oTBepauTernb) HAarHETaKT B CKBaXXWHbI o aasneHnem 1 Mlla.
[Tpy aTOM 0DOpas3yoTCA NPOYHbLIE U CTOMKUE K BbIMbIBAHUIO
KpuUcTannmyeckmne cesasu.

° INEKTPOXUMUYECKOoe YNPOoYHeHMUe (3NeKTPOOCMOC) NPOBOAUTCH NYyTEM
NponycKaHusa Yepes rnepeysrnaxXHEHHbIN FPYHT AfIEKTPUYECKOro TOKa,
BbI3bIBAIOLLIErO KOArynsaunio rimMHUCTbIX YaCcTul, N UX 3aKpensieHne.
[PYHT BbICbIXa€ET U, crieaoBaTenbHO, YNIOTHAETCA.




TexHONOrMA CTPYMHOro UHbLEKTUPOBaHUSA

Crpyiinag neMeHTH3anuA CKJIOHA



HepaBHOoMepHas ocapka Opgecckoro Teatpa (1887 r) k 1950 r. gocturna 32 cwm.



YcuneHne KaMeHHbIX KOHCTPYKL I
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Veunenue kamenHoix
KOHCMpPYKYui npu
nepezpyskax
1 — 3adenxa

MEMaiuieckoeo Kapkaca 6
8emxyl0 KNaoKy;

2 — Kopcem u3
nepexpecmHuix
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Memanau4eckux nonoc,
3 — obouma u3 yz2no8vix
npoghuneii;

4 — ycmpoiicmeo
co8pemeHH020 KapKaca ¢
nonnot pasbopkoti u
nepexknaokou ucmopu4eckou
KOHCMPYKYUU
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Hnvexyuonnoe u
KoMOUHUposannoe
YKpennexue Knaoku
1, 2 — memanauveckue
cmepoicHu “KoceenHozo "’
aAPMUPOBAHUA;

2 — unveyupyemvie nycmomoi
u wnypwl; 3 — wmykamypHoe
3anonxexue 308 ympam,

4 — ankepHoe Kkpennenue
npoema 8 6ymogou kaaoke,

5 — coxpanuswascsa xnaoka
KpenocmHuou cmeHsl;

6 — cospemenHas 0oknadka;
7 — cmepokcHU nOAPYCHOZ0
AHKEPHO20 KpenaeHus,

8 — cmepaichu mecmuozo
apMuposanus u
uRveyuposanus, 9 — 3omnel
ympam; 10 — mpewjunvl
paccroerua ceoda; 11 — ocy
YCMOUNUBOU CHCAmMou 30Hbl,
12 — mecmuvie apoynsle
obpaszosanus,

13 — memannuyeckue
KOCMbIAU NOBEPXHOCMHO20
kpennenus; 14 —
wmyKkamypHelu Hamem,

15 — paduanvroe
apmuposarue ceooa,

16 — unveyuposanue
nycmom
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0 — HaxaiaOHble 20PU30OHMANLbHbLE NOACA;
4 — cmepicenb-3amsaxcKka; 5 — yz20n0k; 6 — 3amaxHas
mypma; 7 — 08a 83auUMHO nepneHIUKYIAPHLLX omeepcmus 0ni
potuazos; 8 — kocmuiau ¢ wazom 0,7 m

ITpumepsl yecmpoilcmea noscos, Ycuiugarujux
CMeHOoB80l 0cmo8 30aHUIL:
a — HaKJLa0Hble 8ePMUKALbHbBLE NOACA;
1 — cmoiika; 2 — maxu; 3 — cmeHa 30aHUA;



