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MPUHLIMOBMI OMIC, MPU3HAYEHHS | OB/IACTb 3ACTOCYBAHHS KOHCTPYKLIA CUCTEMM

3idpaHi ma 3akpinnexi, Bidnobidvo Go npoekmy wWa BydibHuumbo Bydibni (cnopydu), enemenmu
KOHCMpUKUIU ymbopioioms  HabicHy @acadHy cucmemy 3 nobimpaHuM 3030poM MiX  BHYMPIWHLOD
nobepxHein 0dnuupbaHHs ma mennoisonauitHuM wapoM (ado Mix 0dnuuwpbanHaM ma nobepxHew
ocHobu npu BidcymHocmi ymenniobaya), wo cayxums 8ns BudanenHs Bonozu ma 3ade3neveHHs
Heo0xIdHoz0 BonozomeMnepamypHozo pexumy podomu 020podxybansHol KOHCMPYKUI.
KoHCcmpykuil  npusHayeHi 0ng  BnawmybasHg  HabicHUX  @acadHux cucmeM Ha 0yodibagax, wo
0ydylmbCH | PEKOHCMPYIIMBLCS | Cnopydax pisHux pibHIb BidnobidansHocmI.
KoHCmpykuil cucmeMu npu3Hadeni dng BnowmybaHs odnuuibanHa dacadib dydibens ma iHWUX
0ydibenbHUX cnopyd kacemaMu ado NAHeNsgMu 3 KOMNO3UMHUX Mamepianib, KepamiyHUMU NAUMKaMu,
NAUMKAMU 3 NPUPOCHO20 KOMEHD, NaHensMu 3 namiHamy Bucokozo mucky, GIBpoUEMEHMHUX NAum, a
MAKOX YmenneHHs cmiH 13 30bHIWHb020 Ooky, BidnobidHo bBumozaM dioyux HOpM 13 3axucmy
dydibens, nputHamux y [BH B.2.6-31
KoMniekm KoHCMpUKWIU CKNadaemsCs 3:
® HECYYUX MA ONOPHUX KPOHWMEUHIB, wo npukpinapoombca 0o dydibensHol ocHobu QHKEPHUMU
Oiodenamu;
e fepmukanbHux Hanpabngiyux, WO NPUKpINAKMLCA 00 KpoHWmeuHib 3aknenkamu ado
CAMOHApI3HUMU 2BuHmamu;
e ymennwbaya - naum 3 MiHepansLHo! BAmu Ha CUHMEMUYHOMY CNOAYYHOMY;
e enemeHmib odnuuwbanHg y Buznadi kacem abo nadened i3 KOMNO3umHUX Mamepianib ado
NAUMKU KepaMIYHo! ado NAUMKU 3 NPUPOCHO20 KaMeHio, HPL-naHeneu;
e (demaneu NPUMUKOHHA cucmemu do ombopib, kymib, uokono, nokpibal ma HWuUX GiNgHOK
0ydibni, b my. npomunoxexHux kopodib ma bidciyok.
Kpim mozo, & cucmemi nepeddadyeHo 3acmocybaHHs Npoknadok MIX CMIHOKW MO KPOHWMEUHOM I3
CNiHeHo20 nonibiHinxnopudy, napoHimy ado Hwux nodidHux Mamepianib. Takox U CucmeMi MOXUmb

3acmocobybamuce BimpozidposaxucHi MeMBpaHU.
OCHOBHI TEXHIYHI PIlIEHHS KOHCTPYKLIIA CUCTEMM

3020/16HI NONOXEHHS.
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TeXHIYHI piWeHHs KoHCmpykuiu cucmemu HabedeHi b «AnbOOMI MexHIYHUX piweHby BidnobidHo do
podoyux kpecnedb T0B «Kowmunenm-Ipyn». Cneuudikauis ocHobHux enemenmib, bBupodib ma
demaneu, aki 3acmocobywomscs b cucmemi, npedcmabnena i3 cmop. 14 no cmop. 107. KoHkpemHy
HOMEeHKnamypy ma kinbkicms Bupodib 0ng BnrawmybasHg HabicHol acadHol cucmemu Hobol
(pekoHCcmpyUobaHoi) Bydibni odo Hwoi cnopydu BusHayawmb Y NPOEKMHIU GOKYMEHMAuil Ha
0ydibHuumbo.

HoMiHanbH po3Mipu enemedmib nidodnuuobanbHOl KOHCMPUKUI | 2paHudHi BidxunenHs Bid Hux
Habodambea y BidnobidHux podoyux kpecnexusx. [lompumaHHa uux Bumoz nepeddaoyoe 30UPAHHA
KOHCMpUKUIl cucmeMu BpyyHy. HoMiHaabHI po3Mipu, wo Bu3Hoyawmb NONOXEHHA 3MOHMOBOHUX
enemMeHmib cucmeMu ma zpaHuyHi BidxunexHs Bid Hux BusHayawmbCa b npoekmHIU CoKYMEHMAuil Ha
BydibHuumbo Bydibens (cnopyd), BuxoBayu i3 302anbHUX MEXHIYHUX piweHb ma ymob 3adeaneyeHHs
excnayamauiudux  Bnacmubocmeu cucmemu, Bkayanyu ecmemuyHe CNpuuHamms  3MoHMobaHo!
cucmemu (MiHiManbHI BidxunexHs BId npaMoniHIGHOCMI Ma NAOWUHHOCMI).

MexaHiyHy Oe3neky CUCMEMU, |1 MIUHICMb Ma CMIUKICMb NpU  CRIAbHIL  GIf  CMAMUYHO2Z0
Habasmaxenns Bid BnacHol bazu koHCmpykuil cucmemu 3 ypaxybaxHaM Moxnubozo 3nedeHIHHS
00nuubanHg | Bimpobozo HobaHmaxexHs, HeodxidHo po3paxobybamu 30 MemodoM  2paHUYHUX
cmaib.  Po3paxyHok ™Moe Oymu  30iucHeHuu no  Bboix  dingHkax  dydibal 3 ypaxybaHHAM
KOHCMpykmubHux BIOMIHHOCMEU HECY4020 Kapkacy CUCMEMU No okpeMux OinaHkax ¢acady.
Moxnubicms dompumanHg Bumoz [IBH B.26-31 3 mennobozo 3axucmy | BonozomemnepamypHozo
pexuMy 30BHIWHIX CMiH  300e3ne4YeMbCH  KOHCMPUKMUBHUMU  piwerHamMu 3 BnawmybaHHs
Mennoi30nauiuH020 wapy 3 3acmocybaqHam mennoisonguitHux Mamepianib BidnobidHo! gkocmi ma
npucmpoeM BeHmunbobaHozo nobimpaHo20 3a30py.

TepMiH  Cnyxdu  KoHCmpykuiu  cucmemu  BusHoqoemsbcd  Bnacmubocmamu  mamepianib,  wo
3acmocobywmsca dng 1x buzomobnexHs | cnocodamu NIBBUWEHHS X KOPO3IUHOI CMIUKOCMI.

[Ina  buzomobnexHs kpoHwmeuHib, bepmukanbHux Hanpabngiwydux ma dodamkobux eneMeHmIb
KpinneHHsa 3acmocobyombca npecobadi npodini 3 anomiHiebux cnnabib mMapku AW 6060, 6063
ENS73. TepMiH cnyxdu makux demaneu 0e3 dodamkobozo 3axucmy 3a ymob npomucnobol
ammocepu cmaHobums do 50 pokib.

EneMeHmu NpuMuKaHHg cucmeMu do uokons, nokpibai, BikoHHUX npopi3ib, npomunoxexHi kopodu ma
Bidciyku Buzomobnaomscs 3 moHkonucmobozo npokamy 3 KOpO3iUHOCMIUKoI cmani mapok X18T,
X18H10, X18H10T, X22H6T abo 08X18H10 3zidHo 3 [OCT 5582-75 3 dodamkobuM noniMepHUM



|T:ramex

nokpummaM. TepMiH Cayx0u makux demaneu npu npuuHamoMy b dokymenmauil 3aabHuka da3obomy
bapiasmi, & ymobax Micbkozo cepedobuwa, cmaxobumes 30 ymobHUX pokib.

Po3nipHi eneMeHmu aHkepHux Cidenib maome dymu buzomobneHi 3 KoposiUHOCMIUKOI cmanl ado 3i
CMa/l 3 GHMUKOPO3IUHUM NOKPUMMSAM.

CamoHapisHi 2buHmu BuzomobngiombCa 3 KOpo3iUHOCMIUKOT cmani. 3aknenku, wo 3acmocobyomscs b
CucmeMI, Malmb 0Cepds 3 Kopo3iuHocmiukol cmani b 2inb3i 3 anoMiHiEbozo cnnaby.

2177, 3oxo0u wodo dnuckabko3axucmy KOHCMPYKUIU cucmemu nepeddadvanmbCsd npoekmoM dydibHuumba.

2.2 Hecydi eneMeHmu koHCmpUKUiU (nidodnuupbansHa KoHCMPUKUIS).

221 Hecydl KpoHwmeuHu cucmeMu 3acmocobywomb bIonobioHo o MOHMOXHUX CXEM X PO3MIWLEHHS, K
HabedeHi B «AnbBOM MEXHIYHUX piweHb». KoxHa Cxema nepeddayqae CNpUUHAMMSA KOHCMPUKUIED
nebHozo Bimpobozo HobaHMOXeHHs Yy NOECHOHHI 3 MakCuManbHO Moxnubum HabaHmaxewHsm BIC
Brackol Bozu koHCmpykuil cucmeMu. 3anexHo Bid po3paxyHkobozo Bimpobozo HobaHmaxexHs, wo
BusHayaemscs 8ns BidnobidHux dinaHok pacady Bydibai (cnopydu) y npoekmi Ha Uozo BydibHuumebo,
PEKOMeHO0BOHO HU3KY MOHMOXHUX CxeM 0n9 BcmaHobreHHs  KpoHWMeUHb, KOXHa 3 AKuX
po3paxobaHa Ha nebHe 3HayeHHs Bimpobozo HabaHMaXeHHS.

222 KpinnexHs cucmeMu 00 ocHobu nepedda4eHO QHKEpHUMU C0OENAMU, KIMbKICMb SKUX HO KOXEH
KPOHWMedH  Bu3HO4YaemsCs  MUNoM  KpoHwmedwa. Mamepian  ocHobu  (cmiku) ma  Uozo
Xapakmepucmuku  MiuHocmi, nobunHi Bidnobidamu  BcmanobneHum y  mexwigHoMy chidoumbi Ha
3acmocobybaqHg  aHkepib ma avkepHux Oodenib. Mapku 3acmocobybaoHux  aHkepHux  diodenib
NoNepedHb0 npuuMawms Y npoekmi Ha OydibHuumbo, 3anexHo bid nidmbepdxeHozo MEXHIYHOZO
chidoumba Hecy4oi 3damHocmi Cidens nNpu NPOEKMHUX Xapakmepucmukax ocHobu (MiuHocmi ma
winsHocmi).  Hadani, NpoekmHY Mapky aHkepHux Owdenib ymoyHoOMb 30 1XHbOK (OKMUYHOW
Hecyyo 3damHicmio, cmocobHo peankHol ocHobu. PakmuyHy Hecyyy 30amHICMb GHKepHOZO Clodend
busHoyaoms neped MoHmaxeM cucmemu bidnobidHo do npouedypu, onucadol B po3dini 3 Ub02Z0
0OKYMeHma..

223 3 Memon 3anodizaHHA 0e3nocepedHb020 KOHMAKMY ONOPHUX OINAHOK KpoHWMeUHIB 3 nobepxHeln
CMiH, MiX HumMu Bcmadobioioms npoknadku moBuluHow HE MeHwe 2 MM 3 NAPOHIMY, CNIHEHOZO
nonibiHinxnopudy ado IHWO20 XIMIYHO HEeUMpPanbHO20 Mamepiany 3 KoediuieHmoM mennonpobidHocmi
He Binbwe 0,06 Bm/(MK).

22k Ticns 3akpinneHHs naum ymennipbaya (0. 2.3) BukoHywomb kpinnexHs BepmukanbHux Hanpabasioyux

00 KpoHwmeuHib. KpinaerHa 30iucHEMbCA BumaxHumMu 3aknenkamu. pu BcmaxobierH! 3aknenok y
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Kpyzni ombopu KpinnewHs € HepyxomuM, a npu bcmanobnenui 3aknenok & ombopu obankHol (opMu
HanpabAasoyl Moxymb nepemiwamucs BIGHOCHO KpPOHWMeUHa no Bepmukani.
[lpu  BcmaHobnerH  Hanpabagoyux  Nepedda4aOMbLCA  20PU3OHMANALHI  3030pU MIX  HUMU  ONd
KOMNEHCaUIl meMnepamypHux deopmauiu. 3a3opu pekoMeHdyembcd Becmanobawobamu He pidwe, Hix
4epe3 KoxHi 3,5 Mempu no bepmukani. Po3mip 3a03opy b maxkomy pasi, nepeddayeHuld MexHIYHUMU
PILIEHHAMU cucmeMmu, cmaHobums 8 MM,
TennoisonauiuHuu wap
[lnumu  ymennobaya  3okpinasiomb  Ha  1307b0BaHil  nobepxHi  mapinqacmumu  OldengMu 3
0OMPUMOHHAM HOCMYNHUX npabun:

e 3MiueHHs whib no zopusoHmani;

e 3ydyacma nepeb’'aska HO Kymax;

e o0paMnenHs BikoHHUX | 0bepHux ombopib naumamu 3 nidizHaHUMU 30 MicueM Bupisamu.
Ycmawobky nnum ymennwpbaya 3diucHiopme 3HU3Y Bbzopy b oduH ado, nepebaxHo, b dba wapu.
[pu o0Howapobomy bukoHaHHI 130ngull naumu ymenniobaya 3akpinapooms mapinqacmumMu diodensmu
3 KkanenwowkoM He MeHwe 80 MM, y Kinbkocmi He MeHwe 8 wm. Ha 1 M2 [ideni nobukHi Mamu
3ycunns Ha Bupub 3i cmiHu-ocHobBu He MeHwe, kH (k2c):

e 3 ueznu - 04 (4O):

e 3 demoHy Mapku Buuie B15 - 0,5 (50);

e 3 npupodHozo kamexiw - 0,5 (50);

e nopucmozo demoHy - 0,25 (25).
Mpu dbowapobomy BukoHaHHI 130n9uil, naumu BHUMPIWHB0Z0 WAPY 3TKPINAKOML MApINYacmuMu
didenaMu 3 kaneniowkoM giaMempoM He MeHwe 110 MM U KINbKOCMI HE MeHWwe 2 Wm. HO nAumy
posMipoM 05 ™2 [lnumu 30BHIWHb020 wapy bBcmaHobnwoms 31 3MiweHHaM no Bepmukani ma
zopusoHmani, BidHocHo BHYMPIWHL020 wapy O0ng nepekpumma cmukib. KpinaeHHa wux  naum
30IUCHIOMb OHON0ZIYHO NYHKMaM 231 ma 232
[Ina nidbuuleHHs onopy NPOHUKHEHHID NOBIMPS MEeNNoI30N4UIUHOZ0 Wapy, 3a HeodxidHocmi |
bunadkax, konu ue He cynepeyqumb BuMozaM noxexHol Oe3neku, 30BHIWHA nobepxHa ymenniobaya
Moxe dodamkobo 3axuwamucd noniMepHuMu  BimpozidposaxucHuMu  MemBpaHamu.  HeodXIiGHICMb
sacmocybaHHs  Memdpad  BusHavoembcd  BidnobidHUMU  pO3paXUHKOMU, O PIWEHHA Npo  IX

sacmocybarHg  npuumMae npoekmybanbHUK 30 NO200XeHHaM 13 3aMobHUKoM.  AnbmepHamuBHUM
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bapiohmoM Moxe Oymu 3acmocybaHHd Ha  uux  OingHkax, B g9kocmi 30BHIWHB020  wapy,
MiHepanobamHux naum Binbw Bucokol winsHocmi I, BidnobidHo, Hu3bkol NobimponpoHUKHOCMI.

2L 0dnuuibansbHi Mamepianu.

241 9k obnuupbansHuu Mamepian 3ocmocobyoms naseni ado kacemu 3 KOMNO3UMHOZ0 Mamepiany,
NAUMKY KepaMiyHy ado 3 NpUpOOdHOZ0 KaMeH, (IOPOUEMEHMHI NAUMU, O MAKoX namiHam Bucokozo
mucky (HPL-naxeni).

2L 2 BcmaHobneHHs KOMNO3UMHUX NOHeNeu Y NPOEKMHE NONOXeHHS npobodumbCsi  KPINAEHHAM  1X
3aknenkaMu 0o BepmukansHUX Hanpabsgigyux.

243 3a3opu Mix naHenaMu no Bepmukani ma 2opu3oHmani cmaHobngme 5 MM,

2L L Tpu 3acmocybanHi kacem 3 koMno3umHux Mamepianib nepeddadeqo BcmaHobnerHa BepmukansbHUX
Hanpabaswoyux T-nodibHoz0 nepepidy, do Akux KpinngmbCa nepecybHi canasku nid kbadpam.
BcmaHobnerHs kacem y npoekmHe nonoxenHs npobodumbcd HOBIWYBaHHAM 1X HO Canasku, AKi
Bxodsms y 3'€dHybay kacemu (kbadpamHud Npodink) NPUKpINABHUL 3 BHYMPIWHLOI YACMUHU HO
0opmax kacemu. Mix BbepxHb0ol mo4kol nasa abo ikni ma 3'ecHybayeM 3anuwawpms 3a30p 5 MM dng
KOMNEHCaUIl meMnepamypHux OedqopMauiu. OcmamoyHa @ikcauid kacem 30IUCHOEMBLCA KPINAEHHAM
IX 30knenkamu 00 nonuub BepmukanbHux Hanpabnsioyux. Bidcmadb M kacemaMu cmaxobume
10-20 mm.

245 Tlpu 3acmocybaHi kepaMiyHo! naumku nepeddadeHo bBcmaxobnerHs knamepib Ha BepmukanbHi
Hanpabngioyl T-nodidHozo ado L-nodidHozo nepepiay, b nasu akux Bcmabagioms naumKU.

246 HoMHaneHa bBenuyuna nobimpsHozo 3a30py Mix  nobepxHew  Mennoi3onAuilHOZ0 wapy ma
BHympiwHLol nobepxHeln obnuupbanHg, nepeddadeHa B «AnbAOM MEXHIYHUX pilleHby, CMaHobumb
60 MM He nobuHHo Oymu MeHwow Hix 40 MM 1 Binbwe 100 MM Moxnubicmb 3a0e3neyeHHs
HeoOxidHo! BenuyuHu 303opy y 3b'asky 3 Moxnubumu  BidxunenHamu nobepxHi  ocHobu  BIC
bepmukanbHol nnowuHu nepebipsemscs  po3paxydkoMm moyHocmi 3a [OCT  21780-2006 npu
po3podul npoekmHol OokyMeHmauil Ong OydibHuumba. 3a nompedu 30iUCHWKMLCH  dodamkobi
KOHCMpUKMUBHI 3ax00u, Wo 3ade3neyyimb HOpManbHe (GUHKUIOHYBaHHS 3030py.

2471 [Ing 30de3neyeHHs HeoOXIOHO! Ons HOPMO/ALHOI eKCNAYamauil cucmeMu mszu, nobimpaHuu 3a30p Y
HUXHIU ma BepxHil yacmuHax He nobuHeH nepekpubamucs, a po3Mipu bxidHozo ma BuxidHozo
ombopib npu uboMy He nobuHHi Bymu MeHWUMU 30 Nepedda4eHul NpoekmoM NobimpaHO20 3a30py
Mix nobepxHern ymennibaya ma BHYmpiwHs00 nobepxHeln oBnuUBaHHS.

25 TlpuMukaHHg cucmemu 0o KkoHCmpykmubHuX YacmuH dydibni,
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KoHCMpykmUBHI piWeHHs NpuMuKaoHb CUCMEMU 00 UOKOA4, napanemy, 30BHIWHIX ma BHYMPIWHIX
kymib Bydibni, bikowHum ma dbepHum ombopam, wo 3adesneyyioms 3axucm BHYMPIWHE020 NPOCMOpY
cucmemu Bid amMocgepHux Bnnubib, HobedeHo b «AnbOOM MEXHIYHUX PILEHbY.

EneMeHmu  npuMukaHb  nepeddadaembcd  Buzomobnamu 13 3adapbneHol 3 dbox  CmopH
moHkonucmoboi ouuHkobadol cmani.

[pomunoxexHi kopodu | Bidciyku  Buzomobnsms ma  Bcmaxobnooms  Bidnobidvo do  Bumoz

Buknadenux & OCTY EN 101432014 ma OCTY EN 10346:2014.
NI0QATKOBI YMOBM 110 KOHTPO/IO SKOCTI MOHTAXY CUCTEMM

KoHkpemHi ymobu 3 0e3neku nid 4ac BukoHaHHa podim ma ekcnayamauil cucmemu, BidnobidHo do
ocodnubocmed Bydibni (cnopydu), wo dydyemscs, BusHayawmb Yy npoekmi Ha BydibHuumbo ma B
MEXHONOZIYHIU §okymeHmauil 3 BupodHuumba podim Ha ocHobi dokymexmaull 3aabHuka ma bumoz
YUHHUX HopMamubBHux dokymeHmib.
[lepeddayaemsCs NpuuMaHHg OyOibenbHOW Op2aHI3aUIE KOMNOHeHMIB cucmeMu i3 30IUCHEHHAM
bxiOHO20 KOHMpONI, @ MOKOX ONepauiuHul ma NpuUManbHUU KOHMPOAb AKoCmi 3 BudineHHAM
ocodnubo Baxnubux onepauiu ma budib podim. 3okpeMa, nepedda4deEmMbCS:
e po3podka npoekmy 2eo0e3udHozo cynpobody OydibHuumba, Bkawpyawyu  npobedeHHs
po3dubanbHux podim 3 OemansbHow bBukoHabyow 3U0MKoW OCHoBU cucmeMu ma KOHMPOAb

moyHocmi BcmanobnerHs enemeHmib KoHCMpYKUIT;

o nepebipka BidnobidHocmi xapakmepucmuk MiLHOCMI 0CHOBU 3 NpOEKMHUM WAgXoM npobedeHHs
KoHMponbHUX Bunpodybaqb Hecyyoi 3damHocmi kpinunbHUX Bupodib (aHkepHux dwdenib ma
aHkepib).

Yecmanobka aqkepHux Oiodenid (aHkepi) 3dilcHoembcs BidnobidHo do mexwiyHozo chidoumba Ha
diodeni (aHkepa)

[epeddayawombcsa Hacmynki npabuna npobedeHHs koHmponbHUX BunpobybaHb Hecyvol 30amHocmi
KpinunsHux Bupodib:

BunpodybanHg npoboddmb HO  MpbOX KOHMPOAbHUX COingHkax. Budip KOHMPOAbHUX  CINgHOK
30iuCHIMb Ha nidcmabi pesynbmamib Bi3yanbHozo 020190y 30 KPUMEPIEM: «HAUZIPWUU CMAH CMIHU».
[nowa dinsHku He MeHwe 20 M? 3 pekoMeHdobaHuMu po3Mipamu 10x2 M.

3020nbHO  KinbkiCMb — aHKepHUX  Owodenib, wo  bcmaHobnwoiombcs  Ha  BCix  dingHkax -

He MeHwe Hix 15 wm.

10—
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343 Bumazanyuu npucmpiu nobunen ¢ikcybamu 3ycunng b npoueci bumazybanHg kpinunbHux Bupodib.
HabaHmaxeHHs Mae diamu nepneHdukynapHo NAowuHI ocHobu. Bidcmaws Bi0 Micus ynopy npucmpog,
wo bumszye, do oci aHkepHux Owdenib HeodxioHo npuumamu He MeHwe 150 M. Tpubanicme
HabaHmaxeHHs - 1 xb.

3L L [lonycmume ocbobe 3ycunn@ HO QHKepHUU Owdenb 000 OHKEp NPUUMOOMb 30 HOUMEHWE 3
00epXaHUX 3HO4YeHb 0CboBO20 3ycunng.

345 Pesynbmamu nopibHioMb 13 Pe3ynbMAmaMu, 303HAYEHUMU Y MEXHIYHOMY Cepmugikami  ma
o(popMAKMb NpomokonoM bcmanobneHol GopMu.

34 6. [lonycmume ockobe 3ycunng Moe BYmu He MeHWwe po3paxyHkobozo 3Ha4eHHs, wo BusHa4oemsCa y

npoekmi Ha BydibHuumbo.
L. BWUCHOBKW

k1 KoHcmpykuii HabicHol @acadHol cucmeMu 3 nobimpsHuM 3a3opoM Framex FNS5 npudamui dng
BrawmybarHg 30bHIWHBE020 00AUUKLBaHHA Ma ymenneHHs cmiH Hobux | pekoHCcmpyuobaHux dydibens
ma cnopyd pisHux pibHib BidnobidansHocmi & HaCmynHUX pauoHax | Micuax dydibHuumba:

o fidHocamsca do  Heazpecubux, cnodoozpecubHux 1 CepedHbodzpecubHux  ymob
HabkonuwHbo20 cepedobuwa CHull 2.03.11-85;

e 3 ypaxybanHam posmawybarng, Bucomu ma koHcmpykmuBHux ocoBnubocmeu dydibens |
cnopyd, wo 3bodamsecs, a makox muny Micuebocmi 3a [IBH B2 2. - 15:2019;

® 3 DI3HUMU MEMnepamypo-kAniMOMuU4HUMU ymobaMu nNpu  meMnepamypax Ha  nobepxHi
00nuubanHg Bid -50 °C do +80 °C;

L2 Koncmpykuil HobicHol @acadHol cucmemu 3 nobimpaHuM 3a3opoM Framex FNS5 npudamui dng
30BHIWHL020 00nuUbaHHA Ma ymenneHHs cmiH 0ydibens 3 ypaxybaHHAM MaKuX NONOXEHb:

421 KoHcmpukull Moxyms 3acmocobybamucd dns  odnawmybanHa  pacadib  dydibenb, 3a  ymobu
BidnobidHocmi bupodib | demaneu, wo bBxodamb 00 KoMnnekmy, @ makox 3acmocobybanol
MexHonozil ma npabun KOHMPOAK AKOCMI MOHMOXY ma pe3ynbmamib BukoHaHux podim, BuMozam
KOHCMPYKMOPCLKOI ma mexHonoziyHo! dokymenmauil TOB «KoHmunenm-[pyn», 6 my. HobedeHuM y
usoMy TO, a makox npoekmHol dokymeHmauii Ha dydibHuumbo.

422 Mpu npoexkmybanHi ma OydibHuumbi KoHkpemHux od'ekmib Bucomy Bydibni (cnopydu), do skol
Moxnube 3acmocybaHHa KoHCMpYKuid, ane He Binbwe Bcmanobnerol dna makux dydibenb Gioyumu

dydibensHumMu Hopmamu ([IBH B.2 2-15:2019), Buskayawems BidnobidHuM po3paxyHkoM 3 ypaxybaHHam
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k23

b2L

b.25.

L26.

MiuHoCmi Mamepianib  ozopodxybanbHol  KoHCMpyKUil, pe3ynbmamib  bunpodybaHb  KpiNUAbHUX
bupodib Ha od'ekmi, BepmukankHux HabaHmaxeHs Bid BnacHol Bazu eneMeHmib cucmemu 3aneXHO
bid mobwuHu oBnuuwbanbHozo Mamepiany, Bimpobux Hobawmaxews 3anexHo  BI0 pauoHy
0ydibHuumba ma muny mMicuebocmi. Mpu npoekmybakHi, cnid dodamkobuM po3paxyHkoM nidmbepdumu
KOMNEHCOUI® ~ meMnepamypHux  degopmauil  nidnuupbanbHol  KOHCMPYKUIL  ma  eneMeHmib
00nuubanHg, @ makox deqopmauiu ocHobu, BHacnidok Moxnubozo HepibHOMIpHOZO ocidaHHs Bydibni
Enepzemuyny egexkmubHicms 0ydibai dnq  npupodHo-kniMamuyHux ymob pauoHy BydibHuumba
busHoyaoms  Bidnobidho 0o [BH B12-112021 TobwuHo mennoi3onguiuHozo wapy 0nq
300e3neyeHHs HeodxidHozo, BidnobidHo do mepumopianbHux OydibenbHUX HOPM, 3HQYEHHS 0ONOpY
mennonepedayi 020po0xybanbHUX KOHCMPYKUIU 8ydibni BusHa4yoemMbCH po3paxyHkoM 3 ypaxybaHHaM
MoBWUHU Ma  MEnnOMEXHIYHUX XOPOKMEepPUCMUK  Mamepiany 020podxybansHol  KoHCMpYKUIl,
KniMamuyHux ymob pauoHy OydibHuumba, npusHadenHs Bydibal, po3paxyHkobux MennomeXHIYHUX
XQpaKmepucmuk mennoi3onauii. MakcumansHa mobwuna ymenniobaya b cucmemi cknadae 200 MM,
Cucmema, 3MoHmobaHa 13 3acmocybaHHaM  koHcmpykuil Framex FNSS5 3a cboiMu noxexHo-
MeXHIYHUMU  xapakmepucmukamu Bidnobidae Bumozam, wo nped'abngiomsca 0o 30BHIWHIX CMIH
O0ydibenb pi3HO20 (UHKUIOHOALHOZ20 Npu3HayeHHs 00 1-20 cmyneHd Bozxecmiukocmi BkK4YHO
(IBH B11-7-2016). Mpu ubomy Bidcmanb Mix Bepxom BikonHux omBopib ma nidbikoHHaMu BikoH, wo
3HOxo09mbCa Ha BepxHix nobepxax He MeHwe 12 M. Y MiCusX NpUMUKaHb cucmeMu 0o nokpibni 3
20pioyux  Mamepianib, y pa3l 3acmocybanHg  BimpozidposaxucHux MemdpaH, Cnid nepeddayamu
3axucm npuneznux dinaHoK nokpibnl HezopiYuMU MamepianaMu.

Budip bapiaHmib npomukopo3iuHozo 3axucmy enemeHmib nidnuuwnbankHo! KoHCMpUKUIT 30IUCHIOOMb Y
npoekmi npub'a3ku cucmemu bBidnobidHo Co Bumoz OydibensHux HopM | cmaxdapmib, 3anexHo Bid
cmyneHs  azpecubxocmi HobkonuwHb0zo Ccepedobuwa ma nepeddayybaHozo MepMIHY  CAYXOU
cucmemu. Mpu usoMy nobukHi BukoHybamuck BuMozu wodo HenpunyCmMUMOCMI NPUCMPOI 3'€0HHb
eneMeHmIB KOHCMpYKUIU 13 3acmocybaHHaM  pisHopICHUX Memanib, wo Buknukaomb KOHMAKMHY
KOpO3i0 Ma 3HUXYMb KOPO3iUHY Cmitkicmb cucmeMu b uinomy.

Mpu 3acmocybanHi HabicHo! dacadHol cucmemu Framex FNS5 3 BuuiebkasaHumu odnuupbaHHSMU

nobunHi BukoHybamucs maki dodamkobi BydibensHi 3axodu:

e Had Buxodamu 3 Bydibni nobunHi Bymu cnopydxeHi 3axucHi Habicu (Ko3upku) 3 Hezoplyux

Mamepiani® 3 BunbomoM BId ¢acady He MeHwe 2 M | WUPUHOK, WO OOPIBHIE WUPUHI
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ebakyauiuHozo Buxody, no 05 M b koxHy cmopoHy Bid BidnobidHozo BepmukansbHozo ykocy
Bbuxody;

e Had Bidkpumumu BuHoCHUMU BankoHaMu, Had akumu Bidcymii BankoHu Buwe, cmid bukoHybamu
3axucHi Habicu (ko3upku) 3 Hezopiyux Mamepianib Ha Bcwo wupuHy | dobxuHy BidnobidHozo
00NKOHG, 30 BUHAMKOM 0ONKOHY 0CMAHHL020 Nobepxy;

e npu HagbHocmi B dydibni GingHok 3 pisHobucokow nokpibaen, BoHa noburHa BukoHybamucs no
bCcboMy KOHMUpY cnonyy4eHHs 3 (acadHom CucmeMol, WO npuMukae do Hel 3bepxy, 9k
ekcnayamobaHa nokpibng WUpUHOK He MeHwe 3 M.

k27 PiweHHs npo moxnubicms 3acmocyboHHs 0aHo! @acadHol CucmeMu 3 NO3UUiU 300e3NeYeHHs
NOXexHol Besneku Ha 3oBHiwWHIX cmiHax (GinaHkax cmid) y Oydudkax, B skux He GompuMmylmbCS
Bumoz [I6H B.11-7-2016 ma us020 BucHobky, ma/ado Sydibni, 9ki xapakmepusywmbCs CKAQGHUMU
apXimekmypHUMU - popMaMu  (HasBricms  Bucmynawyux /3anadanyux  dinsHok  pacady, cyMixHi 3
npopi3aMu  BHYMPIWHI kymu ma iHJ), npuumMaembc B ycmadobnexomy nopsdky BidnobidHo do
npoekmy.flidpo3dinu  opzanib [OCHC Ykpaihu Mawoms Bymu  npoiHgopmobaHi 308ydobHukoM npo
MoXnubBicmb NadiHHA 3 GACAOHUX CUCMEM, Y pasi NOXexi, 2apayux kpanenb po3nnaby anoMiHiEbol
ofwubku 3 kacem odnuuwbaHHg ma OpiBHUX nanawyux ppazveHmib Mixwapobozo 3anobHeHHS
kacem odnuupbanHa.

429 Bidkpumi (de3 Habicib) maldaHquku Bns napkybauHa abmomodinib nobunHi dymu BidHecewi Bid

NAOWUHU Gacady Ha BidcmaHb He MEeHWE HIX 3 M.
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5. A/IbBOM TEXHHHUX PILEHDB. Mepenik npodinib

MoMeHm IHepul T

Apmukyn HaumeHybaHHs
J,, ™ Jy. o™

2100.20L0 Kum 20x40x15

210040401 Kym 40OxL0x1,6

210040402 Kum 40x40x2

21005050 Kym 50x50x2

21003560 Kym 35x60x2

21022525 Tpyda 25x25x15

21024020 Tpyda 40x20x2

2101770601 Tabp 70x60x1.6




[Nepenik npaginib

MoMeHm IHepul T

Apmukyn HaumeHybaHHs
J,. ™ Jy. o

210177060.2 Tabp 70x60x2.1

210112060 Tabp 120x60x21

2105.1080

MNpodine
2104261 NPUMUCKHO1
nnaHku 26x11

[podinb
21042613 NPUMUCKHO |
NNOHKU 26x13

MNpodine

WManuka
21041005 NPUMUCKHOT

nnaHKu

[podinb
2105.1759 b0




[epenik npodinib

MoMeHm IHepul |

Apmukyn HaumerybaHHs
J. ™ Jy. '

[podinkb
21055070 cmitku
canasku

[podins
2106.2215 F-nodidHuu

PIHIWHUU
NPOI/b
2105.1035 npuxobaHozo
KpINneHHA

Psadobuu

NPOINb
21051039 npuxobaHozo

KPINNEHHA

Cmapmobuu

NpoginGb
21051027 npuxobaHoz0

KPINNEHHA




[lepenik KoMNAeKMUKHLX

Apmukyn HaumeHybaHHs

KpoHWmeuH
21060.0601 onopHUU 60 MM

KpoHWmMeuH
210601201 Hecysud 60 MM

KpoHWmMeuH
21080.0601 onopHud 80 MM

KpoHWmMeuH
210800602 onopHuU 80 MM
13 304iNoM

KpoHWMeuH
210801201 Hecyqud 80 MM




[lepenik KOMNABKMUOHUX

Maca,

Apmukyn HaumeHybaHHsA Kz

KpoHWwmeuH
21080.120.2 Hecyyuu 80 MM
13 3a4INoM

KpoHwmeuH
21100.060.1 onopHuU 100 MM

KpoHWmeuH
21100.060.2 onopHuU 100 MM
I3 304iNOM

KpoHWmMeuH
21100120 Hecyqud 100 MM

KpoHWwmeuH
21100.120.2 Hecy4uu 100 mMMm
13 3a4INoM




[lepenik KOMNAEKMUOHUX

Apmukyn HaumeHybaHHs

KpoHWmMeuH
211400601 onopHUd 140 MM

KpoHWmeuH
211400602 onopHUU 140 MM
13 3a4INoM

KpoHWmMeuH
211401201 Hecysud 140 MM

KpoHWwmeuH
211401202 Hecyyud 140 MM
13 3a4INoM

KpoHWmeuH
21160.060.1 onopHUU 160 MM




[lepenik KoMNNeKMUKHLX

Maca,

Apmukyn HaumeHybaHHsA Kz

; KpoHwmeuH
21160.060.2 onopHUU 160 MM
13 3a4INoM

KpoHWmMeuH
211601201 Hecysud 160 MM

KpoHWwmeuH
21160.120.2 Hecyyud 160 MM
13 3a4INoM

KpoHWmeuH
21180.0601 onopHUG 180 MM

KpoHWwmeuH
21180.060.2 ' onopHuU 180 MM
13 304INOM




[lepenik KOMNAEKMUOHUX

Apmukyn HaumeHybaHHs

KpoHWmMeuH
211801201 Hecysud 180 MM

KpoHwmeuH
21180.120.2 Hecyyud 180 MM
13 3a4INoM

KpoHWmMeuH
212100601 onopHUU 210 MM

KpoHWmeuH
212100602 onopHuU 210 MM
I3 304iNoM

212101201 KpoHWmMeuH
Hecy4uu 210 MM




[lepenik KoMNAeKMUKHLX

Apmukyn

Maca,

HaumeHubaHHs
4 K2

212101202

KpoHWwmeuH
Hecy4uu 210 Mm
I3 304iNoM

212L0.0601

KpoHwmeuH
OnopHUU 240 MM

212L0060.2

KpoHwmeuH
ONOpHUU 240MM
I3 304iNoM

212401201

KpoHWmeuH
Hecyyuu 240 MM

212401202

KpoHwmeuH
Hecy4uu 240 MM
13 304iNoM




[lepenik KOMNAEKMUOHUX

Apmukyn HaumeHybaHHs

KpoHWmMeuH
21277006011 onopHUG 270 MM

KpoHwmeuH
212770060.2 onopHUU 270 MM
13 3a4INoM

KpoHWmeuH
212701201 Hecyqud 270 MM

KpoHwmeuH
2127701202 Hecyyuu 270 MM
13 3a4INoM

lpoknadka
21065060 napoHimoba
Mana




[lepenik KOMNABKMUOHUX

Apmukyn

Maca,

HaumeHubaHHs
4 K2

210650120

lpoknadka
napoHimoba
Benuka

210777570

Knsumep
psadobud

210777535

Knsumep
cmapmobud

21073575

Knaumep
dokobuu

2105.40M

Canaska nid kbadpam




[lepenik KOMNAEKMUOHUX

HaumenybaHHs OduHuul Bumipy

Arkep $10 MM

3aknenku BumsxHi:
anoMHieBe mino, CmepxeHs 3
Hepxabilo4ol cmarn

3aknenku BumsxHI,
MiN0 Ma CMepxeHb 3
Hepxabiloyol cmani

FBuHm caMonapisHul $L4, 2x18,
Hepxabiioqa cmane [OCT 11477-80

A, MexaHIYHUU aHKep 3
SRFRRRRR nidpiakoo HSU-R M8

Ankep FZP 13x2L M8

HPL camopi3




Tunopo3MIpu KpoHWMeuHib

—

Bucoma kpoHwmeuHa, H

—

R55

[Nliana3cH pezyniobaHHs

Bidcmaxb Mix CMiHKOK

aHKepa

KPOHWMEeUHA | UeHMPOM

ombopy nid aHkep

KpoHwmeuH

Bucoma kpoHwWmeuHa

210601201

H=60 MM

210801201

21080.120.2

H=80 MM

211001201

21100.120.2

H=100 MM

211401201

211401202

H=140 MM

21160.120.1

21160.120.2

H=160 MM

21180.120.1

21180.120.2

H=180 mm

212101201

212101202

H=210 mm

212401201

212401202

H=2L0 mm

212701201

212701202

H=270 MM




Tunopo3MIpu KpoHWMeUHib

—

UCOMAa KpoHWMeuHa, H

SN >
GRS

E

[iana3oH pezyniobaHHs

/ aHKepa

l

R55

Bidcmamb Mix CmiHKoIo

KPOHWMEUHA | UeHMPOoM
ombopy nid aHkep

KpoHWmeuH Bucoma kpoHwmeuHa

210600601 H-60 MM
210800601

210800602 H=B0
211000601
211000602
211600601
211600602
211600601
211600602
211800601
211800602
212100601
212100602
212400601
212400602
212700601
212700602

H=100 mm

H=140 MM

H=160 MM

H=180 MM

H=210 MM

H=240 MM

H=270 MM




PezyniobanHa nidcucmemu

PezyniobaHHa Hanpabnsio4o20 Npoginio

B akocmi Hanpabnsioqol Bukopucmanuu mabp 70x60x2,1.

["nuduHa nidcucmemu, MM

Tun KpoHWMeUHY
HMEIKE HM IH

2106060:1/21060.1201 66

21080.060.1/21080.1201 86

21100.060.1/21100.120.1

21140.060.1/21140.120.1

21160060.1/21160.1201

21180.060.1/21180.1201

21210060.1/21210.1201

21240.060.1/21240120.1

212770.060.1/212701201




MoHmax HanpabAsie4o20 NPoMIIo

PikcobaHa moyka KpINAEHHA Hanpabrsto4ud npoginG

&Y

KpinnexHs 3aknenkamu B kpyzai ombopu

>< CNpuuMae Ha cede Bazy koHCMpUKUIT,
00nuuebaHHA ma qacmuHy Bimpobozo
HOBOHMOXEeHHS

/
A

KpoHWmMeuH Hecyyud 3oknenka 4,8x12 (& wm)

KpinumbCs B Kpyznuu ombip

Kob3awya moyka KpinaeHHs

HanpabnsioHuu npodins

KpinneHHs 3aknenkamu & npopi3 cnpuuMae
Ha cede Bimpobe HaBaHMOXeHHA | KOMNEHCYE
MEeMNepPAMypHe PO3WUPEHHSA B0 3XUMOHHA
HANpabsnH020 NPoOgINA.

KpoHWMeuH onopHUU 3aknenka 4,8x12 (2 wm)

KpinumbCs B Kpyznuu ombip

[MpuMimka:

1. KpinnenHs HanpabnsioHol Ha KpoHWMeuH odHie 3aknenkoin (YB0PO 3ABOPOHEHO.
2. Tun 3oKnenok:
padoba 3oHa - anoMiHiEBe ming, ubax i3 HepxabiloHol cmasi;
npubikoHHa 30Ha — mino | ubsax 13 HepxabioHol cmarni.
3. Budip muny aHkepHozo ddens 3anexums bid Budy Hecy4ol ocHobu | ymoYHIBEMLCA 30 pe3y/ibmamamu
BunpodybarHs diodens Ha od'exkmi.




[NocnidobHicmb podim No MoHMAxy NICKOHCMPUKUIU

MOHMAX NOYUHAEMBLCSA 3 PO3MIMKU GiNFHOK CMiHU Nid KpINAeHHs KpoHWwMeuHiB. [0 4ac poaMimku CmiH
nobunHi Bpaxobybamucs posmawubaqHa dbepeu, BikoH, Bopim ma iHwux ombopib, a makox uokonsLHa
yacmuHa Bydibni. BusHadaemsca BidxunerHa cmiHu Bydibni Bid Bepmukani. Bpaxobyiodu BidxuneHHs cmiHu
ma mobwuHy ymennobada podngames NiddIp KpoHWMeUHIB.

Michs poamimku cmiHu Bydibl, & Hu chepdnameca | o4uwanmeca ombopu dng aHkepib (Giavemp cbepna npu
Ub0MY MOE Bymu pibHUM GioMempy aHKepHOZ0 KPINeHHs). BUKOHYEMLCA MOHMOX KPOHWMEUHIB Ha CmiHy
OydiBni, 8na 3HUXeHHA mennonepedaql MiX CMIHOK MA KPOHWMeUHaMU BcrmaHob/ioioms mepMoi 30710k
NPOKNACOKU, PO3MIPOM HE MEHbLLIE HIX ONOPHO YOCMUHA KPOHWMEUHY.

[an npobodumscsa MoHMax naum umenanbaqa  Ymenmiobay kpinumbcd 0o CmiHU 30 0oNoMoz2010
mapin4acmozo dodento. [aumu ymenniobaqa nobukHi winkHo npungzamu do cmiHu,  [ns 3axucmy
ymenniobaqa Bid Moxnubozo NpoHUKHeHHA Bonozu Npu HeodXICHoCMI 3acmocobyiomb NAPONPOHUKHY NAIBKY.

Micna moHMaxy ymenniobasa MoHMUIombLCA Hanpabagiodi Npodinl. Ha KpoHWMEeUHax MoXymb
Bukopucmobybamucs 3aqenu, 3abdsku skuM cnpowyemsCs bBcmaHobnerHs HanpsiMHUX Npodinib y nebHomMy
HanpsiMKY. MpabunbHICMes KpinAeHHS Honpabsio4o20 npodino 0o kpoHwmelHa (Bub. n. 5).




Cxema dydibni
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(xemMa cknadaHHA cucmemu

KpinneHHa Ha knaumMepu

KepamozpaHim — BucokoskicHul wmysHuL 03dodniobansHul Mamepian knacy “A”. Cknad dina 2nuHa, wnam,
kbapuobuu nicok, kooniH, dopbHuku. lMpouec BuzomobneqHs cknodaembes 13 aMiwybaqHs y nebHid nponopul
mamepianib, npecybanHs nid muckom ma bunamobaqH b dianasoH 1200-1300 °C. EkonoziqHo Yucmuu ma
NoXexode3ne4HuU Mamepian

Mosmax Ha knsmepu npobodames y nocnidobHocmi 3HU3y Bzopy. MoHMax NOHUHOEMBCS 3 PO3MIMKU Ma
BrmarobieHHs HuxHL020 pAdy KnauMepib.  Knaumepu KpINAaMbCA 30KNenKaMu ado CaMOHaPI3HUMU: 2BuHmamu
Y 3a4enu knaumepib Bemanobaolome 0dnuuobankHy naumky i BupibHiooms No 20pu3oHMan. Hadseaome
3bepxy kngiMep 3 ypaxybaHHsM MiHIOHOZ0 MeMNepamypHO20 PO3WUPEHHS | (IKCYMb 30KMeNKaMU, He MeHwe
dbox. HacmynHi odnuuoba/ibHi nAUMU MOHMYIOMLCA HA/0214HO.

Knaumep

Hanpabnsioqa

Tepmoi3onionya
npoknadka

KpoHWmeuH
HecyHuu

Ankep

Tepmoi3onioya
NPOK/Nacka

KpoHwmeuH
ONOpHUU

KepaMozpaHimHa

nnaumka




MOHMOX KepamMozpaHimHo! NAUMU HA KAAUMEpPU

[ opuU3UHMAbHUU pO3pI3

MNoponpoHukHa\ Ymenniobay ‘\ KpoHWmeuH \ AHKk TepmoizorionHa

nniBka npoknadka

Y

Knaumep Hanpabnsioya

KepamozpaHimHa
nnuma




MOHMOX KepamMozpaHimHo! NAUMU HA KAAUMEpPU

BepmukansHUU pa3pi3

lNoponpuHukaiHa Ymenniobad
nnibka

v

KpoHWmMeuH

TepmoisonioHa

npoknadka

Knaumep

[
L

))

A\

KepaMozpaHimHa Hanpabnsioqa

nauma




MOHMOX KepamMozpaHimHo! NAUMU HA KAAUMEpPU

3obHiwHU kym dydibni

KpoHWmMeuH Hanpabnaqioqa

TepmoizonionHa

npoknadka §

B_ Knaumep

g B_ Ankep

Tpyda

. . , , 7 L0x20x2
bonmobe 3'€0HOHHA
KpoHWwmeuH TepMoi3onionHa KpoHWwmeuH

npoknadka

KepaMozpaHimHa / Hanpabnsioqa /

nauma

Ymenniobad | naponpoHUKaHa NAibka ymMobHO He NOKA3aHI.




MOHMOX KepamMozpaHimHo! NAUMU HA KAAUMEpPU

BHympiwHIU kym dydibni

Tepmoi3onionya AHkep

npoknadka \\\
N /\

KpoHWwmeuH

Knaumep

KepamMozpaHimHa

nauma

Knaumep

50x50x2 LOxL0Ox2

KpoHWwmeuH

AHKep\\\\TepMobonmmqa\\\\HGpDﬂpOHUKumHa \\\\Hmennmhuq

npoknadka nnibka




MOHMOX KepamMozpaHimHo! NAUMU HA KAAUMEpPU

MoHmax napanemy dydibni

[NapanemHa
LOxL0x2

i AHkep
Knaumep

KpoHWmeuH

TepMoi3onioHa

KepamozpaHimHa

nauma

Hanpabnsioqa

lNaponpoHukaeHa

nnibka

KpoHwmeuH Ymenniobad

Tepmoi3onionHa

npoknadka




[pomunoxexHa

MOHMOX KepamMozpaHimHo! NAUMU HA KAAUMEpPU

HuxHIU Kocak BikHa

BikoHHUU
OnoK

Ymenniobay

laponpoHuka4a

nnibka

TepmoizonionHa

KpoHwmeuH npoknadka

Bidciuka

Knaumep

Hanpabnsioqa

KepamozpaHimHa

nauma

KpoHWwmeuH

Monmax BikoHHo20 dnoky ymoBHO Henoka3aHuU




MOHMOX KepamMozpaHimHo! NAUMU HA KAAUMEpPU

bokobuu kocak BikHa

Tepmoi3onioya

npoknadka AN

-

2 KpoHWwmeuH

KepamozpaHimHa

nnuma
[pomunoxexHa

Bidciuka

|4

Knaumep Kym 50x50x2

MoHmax BikoHHoz2o Bnoky ymoBHO Henoka3aHuU

BikoHHUU Bnok

Kym 40Ox40x2

[NaponpoHukaHa

nnibka

Ymenniobay

Bokobul kocak




MOHMOX KepaMOZpaHIMmHO! NAUMU HA KNSUMepu

BepxHiu kocak BikHa

KpoHWmMeuH Tepmoi3onioya

NPOKNadka

KepamMozpaHimHa

nauma

Hanpabnsioqa

Knaumep

[pomunoxexHa
Bidciqka

KpoHWwmeuH

TepmoizonionHa
npoknadka

Ymenniobay

laponpoHuka4a

nnibka

MoHmax BikoHHOZo dnoky ymMobHO Henoka3aHuU




MOHMOX KepamMozpaHimHo! NAUMU HA KAAUMEpPU

[puMukaHHA do uokonio dydibni

Ymennioba4
TepMoi3onioHa

[NaponpoHukaioya NpoKnadka

nnibka

KpoHWmMeuH ‘

KepamozpaHimHa %
ERCT—]

nauma

Hanpabnsioqa

Knaumep

[pomunoxexHa

Bidciuka

=N
‘ KpoHwmelH }'g. y
Bionb TepmoizonioHa ‘.: //

\ ) nDDKnaEhfu _’g // ///
- 9mobBHe 0dnuubaHHS uokon //

’
s
s




(xemMa cknadaHHA cucmemu

KpINNeHHA NPUMUCKHOK NNAHKOK

Monmax npobodumecs 3HU3Y Bzopy. Y HUXHIU YacmuHI dacady KpINUMLCSA NPUMUCKHA NNaHKA 0o
HONPAMHOZ0 NPogIZio aMMIHIEBUMU 3aKknenkamu ado HepxabilHuMu CaMoHapI3HUMU 2BUHMamu |

NICAA NPUMUCKHA NAaHKA NPUKpubaemscs wmanukom. 3Bepxy Ha NpUMUCKHY NNaHKY Cmabnsmes
0dnuubanbHyY naumy, aKka, Yy cbon Yepzy, 3axkpinaemsCA 3bepxy NPUMUCKHOI NAaHKo. [1n9 3anodi2aHHS
Bidpauwism | BepeHHaHHio 0BNUUBOHHS, MIX NAUMKOK MA NPogINeEM Knemb yuwlnsHiobad. Cmuk nAaHoK No
20pu3oHmani BukoHyimb 13 3a30pom, wo Bpaxobye memMnepamypHe MiHIUHE PO3WUPEHHS.

[lnst koMNeHCauli MeMNepamypHo20 /iHIUHOZ0 PO3WUPEHHS NPUMUCKHO! NAGHKU 3'€0HOHHSA NAaHKU podnsme
HEPUXOMUM 0N 00HOZ20 HANPAMHOZ0 Npodinio, B IHWuX BukoHytoms obanbHi ombopu dobxuHow 5-7 MM .

Hanpabnsioqa

[pumuckHa
NNOHKQ
3aknenka
Tepmoi3onion4Ha
npoknadka

KpoHwmeuH
Hecy4uu

[Umanux

NPUMUCKHOI NAGHKU

TepMoi3onionHa
npoknadka

KepamozpaHimHa
nnuma o — KpoHwmedH
YuwlinbHobad i) ONOpHUU




MOHMOX KepamMozpaHimHol NAUMU HA NPUMUCKHY NAGHKY

[ opu3oHMa/bHUU po3pi3

TepmoizonionHa
Npoknadka

Ymenniobay

[NaponpoHukaHa

nnibka

KepamozpaHimHa

nauma

(
\

AR A AR

YuwinbHiobay /' MNpumuckHa

NnNaHKa




MOHMOX KepaMoZpaHImHo! NAUMU HA NPUMUCKHY NAaHKY

BepmukankHuU po3pi3

lNaponpoHukaiHa Ymenniobay

A

KpoHWwmeuH

YwinsHiobay

[pumuckHa

NNOHKA
[Umanux

NPUMUCKHO1 NACHKU

TepMoisonioHa
NpokNacdka o
Arkep m|l

N\

KepaMozparimHa Hanpabnsioqa

nauma




MOHMOX KepaMOZPaHIMHO! NAUMU HA NPUMUCKHY NAaHKY

3obHIWHIU kym Bydibni

TepmoizonionHa

KpoHwmeuH  Hanpabnsioya

npoknadka

20/
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&

AHkep

Tpyda

, r

; 7/ L0x20x2

Hanpabnsioqa

\

npoknadka

‘ Bonmobe 3'€3HaHHA )g i
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I
KpoHWwmeuH EpMOI30/1101I04a KpoHWmeuH / '
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[pumuckHa KepamozpaHimHa

NNaHKa nauma

Ymenniobad | naponpoHukaieHa naibka yMobHO HeNOKa3aHI.

Hanpabnsioqa ‘




MOHMOX KepaMozpaHimHo! NAUMU HA NPUMUCKHY NAaHKY

BHympiwHIu kym dydibni
Ymennioba4

laponpoHuka4a

nnibka
[pumuckHa

nnaHKa N

Kym
50x50x2

lMNpumuckHo — KepamozpaHimHa
nNaHKka nnuma

KpoHwmeuH

Kym Kym TepMoi3onionHa

50x50x2 LOxL0Ox2

npoknadka

KpoHWwmeuH

7

Arkep

TepMoi3orionHa

npoknadka




MOHMOX KepaMOZPaHIMHO! NAUMU HA NPUMUCKHY NAGHKY

MoHmax napanemy dydibni

[Imanuk [NapanemHa Kym KpoHWmeuH

NPUMUCKHOI NNOHKU Kpuwa LOxLOx2

MpumuckHa
NNaHKa

KepamozpaHimHa
nnuma

Hanpabnsioqa

lNaponpoHuKaHa

nnibka 3 S . ,
NE 5/ .
KpoHwmeuH / Ymenniobad / Tepmoi3onioya

NPOKNadka




MOHMOX KepaMoZpaHImHo! NAUMU HA NPUMUCKHY NAaHKY

HuxHIU Kocak BikHa

BikoHHUU
dNoK

Bidnub

Ymenniobay

[NaponpoHukaHa

lpomunoxexHa
Bidciuka

nnibka

Tepmoi3onionya

NPOK/Nacka

98899866

LLimanux KpoHwmeH

\

NPUMUCKHO! NAaHKU

17
L

|

|
QT
A

[MpumuckHa
NNaHKa

Hanpabnsioqa
KepamozpaHimHa
—— (@ —

Suinerobo | ’ tt&%

KpoHWmeuH

MoHmax BikoHHOZ0 B1oky YMoBHO Henoka3aHuu




MOHMOX KepamMozpaHimHo! NAUMU HA NPUMUCKHY NAGHKY

bokobuu kocak BikHa

Tepmoi3onionya

NpoKNacka

BikoHHUU BNoK

Kym 40Ox40x2

lNoponpoHukaiya
nnibka

KpoHwmeuH

KepamozpaHimHa Kym Ymenniobay

nauma ﬂ’ 50x50x2 \\\\ﬂpoUﬂUXEXHG

A LA

[MpumuckHa \ YwiinsHiobad .\\\\\\\\BUKUbUU KOCHK

NNaHKa

Bidciuka

Monmax BikoHHo20 Bnoky YMoBHO Henoka3aHuu




MOHMOX KepaMozZpaHimHO | NAUMU HO NPUMUCKHY NAaHKY

Tepmoisonionqa BEDXHil:I KOCSK BikHO

NPOK/adka

KpoHWwmeuH N

KepamozpaHimHa
nnuma

YwinsHIoBbay

Hanpabnsioqa

[Imanuk

NPUMUCKHOI NAGHKU

[pumuckHa
nNaHKa KpoHWwmeuH

Tepmoi3onioya

NPOKNadka
[pomunoxexHa

Bidciuka

Ymenniobay

lNoponpoHukalya BikoHHUU

nnibka OnoK

MoHmax BikoHHo20 Bnoky ymMoBHO HenokasaHuU




MOHMOX KepamMozpaHimHo! NAUMU HA NPUMUCKHY NAGHKY

[puMuKkaHHs do uokon dydibni

Ymenniobay

laponpoHuKka4a TepMoi3orionHa
) nnibka npoknadka
KpoHWmeuH
1S ¥
{ v/ ‘
1 ,

KepamozpaHimHa

nauma

HanpabnsioHa

TepmoizonionHa
NpoKnadka

[pumuckHa

nnaHka

LUmanuk

- KpoHWmeuH
NPUMUCKHOI NNOHKU

lpomunoxexHa Q 4 7 , / 4
Bidciuka / g / ///

o,

7/ / 7/
YmobHe odnuupobaHHs uokon




(xemMa cknadaHHa cucmemu

MoHMOX KOMNO3UMHUX kacem Ha cana3ku nid kbadpam

Y kymu cpopmobaHol kacemu BcmaHobriolomb 3'e0HYBay (HopisaHi 3 kBadpamHozo Npodinig 25x25) sk
HaBIWyYloMLCA HA Canasku.

Canasku BcmarHoBmLCA No po3MIMUI NPOEKMY | KPINAAMLCSA 00 HANPabAsiinH020 NpogINo 3aK/1enkamMu
ado CaMOHOPI3HUMU 2BUHMaMU.

KoMnosumHi kacemu Bcmanobioiomecs BId kpaw do kpaw dacady 3Hu3y Bzopy. Akwio npu MoHMOXi
Bukopucmobyemscs dydibensHa Moneka, NobunH dymu Bxumi 3axodu, Wod He nowkodumu 3MoHMOBaHI
KOMNO3UMHI Kacemu.

[Mpu BuzomobneHH koMNo3umHUX kacem dompuMyrmsCca BIdnoBIGHUX IHCMPUKUIU.

3aknenka

3'edHioboy kacemu

MNpodine
HanpabnsHo1

AHkep

Tepmoi3onioya
Npoknadka

KpoHwmeuH

Hecgquy

TepMoi3onioHa

Npoknadka

Kacema i3 il KpoHwmeuH
KOMNO3UMHOT naHen " ONopHUG




3azansH BidoMocmi Npo KOMNO3UMHI Kacemu

Kacemu BuzomobngiomsCa CMpo20 30 KPec/ieHHAaMU, Ski Maiomb dYmu BUKOHaHI 32I0H0 3 pekoMeHdauisMu
3abody-bupodHUKA KOMNO3UMHUX NaHeneu.  TexHonozia BuzomobnenHs Bupodi® 3 KoMNO3UMHOI NaHeI
BKipHoe HaCMynHI onepaui:

— PO3KpIU Mamepiany nid HeodXIOHUU po3MIp;

— (pe3epybaHHaA Nasib;

— Bupydka kymib ma ombopi® dna nidcucmemu;

— 32UHOHHA.
Po3Mimky kacemu BukoHYiomb 13 MUibHO20 B0KY.
Po3kpiu kacem BukoHYyembCA 3 BukopucmanHaM wmamnib ma duckobol nunku.
32UHOHHA KOMNO3UMHOI NaHeni NpoBodumbCs NICAA NonepedHLo! onepaull gpe3epybaHHs. 32uH NpoXodumb
NO AiHIT 0BPOBKU.
3zuHaHHA npoBbodumecs BpysHy. LLod yHukHymu HennowuHHocmi noBepxHi 2zomobux kacem, 3acmocobyoms
30MUCKHUU 32UHO/IbHUU NpucmpIu, pibHUGU F-nodidHuu anomiHiebuu npodine ado dba [-nodidH npodini, 3a
00NOMOZ010 SKUX 3amuckawoms Bopm naHeni neped npobedeHHdM onepauil.
He donyckaembca 30epi2aHHa Y wmadendx naHeneu 3 BiddaneHuM 30XUCHUM WAOpoM NAIBKL.

30zanbHUU Bud KoMNo3uMHUX Kacem

Komno3umHa naHens, mobwuHon S = 3 MM, S = 4 MM,

Pikcamop kacemu

J'e0Hybay kacemu

F

/luuboba cmopoHa kacemu TunbHa cmopoHa Kacemu

N
/|

x /THIT Pppe3epybaHHA




3azanHi BidomMocmi NPo KOMNO3UMHI Kacemu

Bud BHUMpIWHLOI kacemu nid kym

3aknenka 3'edHybay kacemu

/luuboba cmopoHa TunbHa cmopoHa
Kacemu Kacemu Kacemu
Midcunobad kyma

Bud 30bHIWHL0! kacemu nid Kym

3aknenka 3aknenka 3'edHybay kacemu

/luuboba cmopoHa TunsbHa cmopoHa Midcuniobad kyma Pikcamop

Kacemu Kacemu Kacemu




TepmoizorionHa
Npoknadka
Ymennioba4

Kacema 13

UH
KOMNO3UMHOI NaHen

lNoponpoHukaHa
KpoHwme
Hanpabnsioqa
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MOHMOX KOMNO3UMHUX Kacem Ha canasku nid kbadpam

Kacema i3

BepmukanbHuU po3pi3

lNoponpoHukaHa
nnibka

Hanpabnsioqa Ymenniobad

KOMNO3UMHO! NaHen

I

I\

J'e0Hybay
Kacemu

) (ED-EDE)
I O =\

\Z

o

Tepmoi3onionHa
npoknadka

y

R

2%

KpoHwmeuH

A




MOHMOX KOMNO3UMHUX Kacem Ha canasku nid kbadpam

3obHIWwHIL kym dudibni

Hanpabnsioqa

KpoHWmeuH _
3a4in
Tepmoisonioioqa \H

kBadpamHuu

npoknadka _
Pikcamop

Kacemu

W

/// éﬁ
O Mttttttt“"“.‘ —\ A

Canaska '
304in KpoHWmeuH Ymenniobad MoponpoHUKaioya

KbaﬁpumHuﬂ - nnibka
-

) I

{

Pikcamop \ Haonpabnsioqa \ Kacema 13 Kymabuu

KOMNO3UMHO | NaHeI 3'e0HYbad




Pikcamop

MOHMOX KOMNO3UMHUX Kacem Ha canasku nid kbadpam

BHympiwHIU kym dydibni

Tepmoi3oionHa
NPOKNadka

KpoHwmeuH

HanpabnsioHa
Canaska

kBadpamHuu

Kacema 13

KOMNO3UMHO! Kacemu

Kymaobuu

3'e0Hybay

TepMoi3onioHa

npoknadka
Arkep

KpoHwmeuH lNoponpoHukaHa Ymenniobay
npoknadka




MOHMOX KOMNO3UMHUX Kacem Ha canasku nid kbadpam

MoHmax napanemy dydibni

[NapanemHa Kym KpoHWwmeuH

Kpuwa \ LOxL0Ox2

g

Pikcamop

TepMoi3orionHa

kbadpamHul : ‘ / ‘ ‘ npoknagka

Canaska

Hanpabnsioqa

KpoHWmeuH [

\ Kacema i3 \ Tepmoisonionya AHkep

KOMNO3UMHOI NaHerl npoknadka

laponpoHuka4a

nnibka




MOHMOX KOMNO3UMHUX Kacem Ha canasku nid kbadpam

HuxHIU Kocak BikHa

BikoHHUU
dNoK

Bidnub

Ymennioba4
Tepmoi3onionHa

NPOKNadka

lNoponpoHukaHa
nnibka

[pomunoxexHa
Bidciuka

KpoHWwmeuH

Pikcamop

Kacema i3

KOMNO3UMHO| NaHen

3o4in kbadpamHuu

Canaska

Hanpabnsioqa KpoHwmeuH

MoHmax BikoHHo20 81oky YyMoBHO Henoka3aHuu




MOHMOX KOMNO3UMHUX Kacem Ha canasku nid kbadpam

bokobuu kocak BikHa

BikoHHUU
dnoK

Kym 40x40x2

Ymenniobay

Tepmoizonioya

Kporwmed npoknadka

lNoponpoHukaHa
KpoHWmeuH Py nnibka

Hanpabnsioqa

[pomunoxexHa

Bidciuka

Kymobuu

{:) & 3'e0Hybay

3auin Pikcamop Kacema i3

kBadpamHuu KOMNO3UMHGI NaHen

MoHmaox BikoHHoz20 Bnoky ymoBHO Henoka3aHuu




MOHMOX KOMNO3UMHUX Kacem Ha canasku nid kbadpam

TepMoi3oniolnya BEDXHil:I KOCsK BikHO

npoknadka N

|~ .
Hanpabnsioya s

KpoHWwmeuH

Kacema i3 //

KOMNO3UMHOI naHen

Cana3ka

3a4in

kBadpamHuu

Pikcamo
P KpoHWmeuH

[pomunoxexHa
Bidciqka

lNoponpoHukaiya

Kocsik nnibka
Ymenniobay

BikoHHUU
ONoK

MoHmax BIkoHHO20 010Ky YMoBHO Henoka3aHuUU




MOHMOX KOMNO3UMHUX kacem Ha canasku nid kbadpam

[puMukaHHA do uokonio dydibni

KpoHWmMeuH MNoponpoHukaiqa  Ymenniobod  Tepmoi3onionHa
nnibka NPOKNadka

v

HanpabnsioHa

Kacema 13

KOMNO3UMHO! NaHeri

Cana3ka A

3a4in

kBadpamHuu

Pikcamop

KpoHWmeuH

77777/
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(xemMa cknadaHHA cucmemu

KpinnexHs Ha azpadgu

paHim (HaMYpanbHUO KaMiHe) — KDUEI‘I’IG/'IHHIJ 2IpCbka Nopoda, MeXaHIYHO MiUHG, MOPO30CMILKG, XapoMIUHA
ma dobzobiyHa.  Budodyboemscs kap'epHUM cnocodoM, nicna Budodymky KpoImbCs HA HeodXIOH naacmu
ma wiyembCs. 3acmocobyemscs B akocmi 30BHIWHL020 | BHYMpIWHE020 0dnuubaHHA. EkonoziqHo
4ucmul ma noxexode3neyHul Mamepian (Gedopmauii Biddybaomscs npu 800 °C).

MoHmax npuxobaHozo kpinneHHs naum 3didcHioms 3HU3Y dozopu. pogink azpada KpinuMsLCA Ha
Hanpabngio4uu Npodink 3a donoMozoi aoMHIEBUX 3aknenck pa3mipom 4,8x12 MM, Ombopu dna
BcmaHobnerHa 3oknenok BukoHyioms diamMempoM 5,2 MM,

[Ina KoMNeHCaull MemMNepamypHoz0 /IHIUHOZ20 PO3WUPEHHA NPUMUCKHOI NAGHKU, 3'€0HOHHA NAGHKU podNamb
HEPYUXOMUM Ha 00HOMY Hanpabnsio€oMy npodiri, HA IHWUX BukoHyoms obanbHi ombopu dobxuHow 67 MM.
MomiM Ha odnuwobansH NAUMU KpinAsms pezyniobansHi ma gikcobadi azpagu 3a donoMozoio FZP-N/HSU-R
aHKepa

Micna 30KiH4YeHHA MOHMAxy NPogInB | koMnaekmyiHux podname HabiwybaHHa ma pezyniobaHHs
odnuuBansHUX nAuUm.

HanpabnsioHuu npodinkb

lpogine azpagpa Tepmoi3onionHa

NPoK/adka

KpoHWmeuH Hecy4uu

KpoHWMeUH onopHUU

wyEmy R

TepmoizonionHa

NPOKNadka

KaM'sHa nnuma




3azansHi BidoMocmi npo FZP-N/HSU-R  axkep

FZP-N/HSU-R aHkep Bukopucmobyemscs s kpinaexHs pezymiobansHux ma gikcobaHux azpadit do
odnuuiobansHux naum. [ns HadidHocmi kpinnerHs FZP-N/HSU-R aqkepa HeodxidHo dompumybamucs Bix
BuxidHux napamempib aHkepa

OemansHy iHpopmauiio npo FZP-N/HSU-R aqkep Bu Moxeme 3Halmu Ha cadmi NOCMasa/bHUKG ado
OmpuMamu Y MeHedxepib HAWo! KoMNaHi 1.

['nuduHa chbepniHHA
['nuduHa YymonaHHA
TobwuHa azpagpa
Bucoma nidpiay

PO3NIPHOI 2i7b3U

—
~—

——

———

N
NS

NiaMemp ombopy

[iamemp nidpiay

HSU-R/FZPN
aHKep

["auka

Azpad PEBFIDDHU

pezyniobanbHUU  2i1b3a

PezyniobansHuu 2BuHm Azpad HSU-R/FZP-N aHkep

OBnuuebanbHUL Mamepian




MoHMOX KaM'aHUX NAUM Ha azpad

[ opu3oHMAbHUU po3pi3
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MoHMOX KaM'a@HUX NAUM Ha azpad

BepmukankHUU po3pi3

KpoHWmeuH Ymenniobad

Hanpabnsioqa lNoponpoHukaHa

\ nnibka
/

b

Mpocpine TepMai3oniooya

depada Npoknacka
HSU-R/FZP-N 8l

OHKEep

Azpad
pez2yniobansHUU




MoHMOX KaM'aHUX NAUM Ha azpad

3obHIWHIU Kym dydibni

KpoHwmeuH  Hanpabnsioya

Tepmoizorion4Ha
NPoKnadka

-

Ankep

Hanpabnsioqa ~

Tpyda
L0Ox20x2

\4

Bonmobe 3'edHOHHSA

KpoHWmeuH EpMOI30/110104a KpoHwmeuH

npoknadka

o

777

7
KaMﬁHu/// HSUR/FZPN/// Hpmnnb/// Azpad ///

nAauma

aHKep azepaga pezynioba/ibHUU

Ymenniobad 1 noponpoHukaieHa naibka ymobHo He NokasaHi.




MoHMOX KaM'a@HUX NAUM Ha azpad

BHympiwHiu kym dydibni

Avkep  Tepmoi3onioqa

NPOKNadka

0777 %//%

KpoHwmeuH  TepMoi3onioiya
[NaponpoHukaHa Ymenniobad npaknadka

= nnibka Kym 50x50x2 Kuym

35x60x2

er © W/IL .
/ % SUXS[U]XZ

Azpad [podhinb ;
pezgnmbuanuu azpaga
HSU-R/FZP-N KaM'sHa KpoHwmetH

aHKep nnuma

Azpad pezyniobanbHUO

HSU-R/FZP-N arkep

[podhink
azpada




MoHMOX KaM'aHUX NAUM Ha azpad

MoHmax napnemy dydibni

Azpad lNopanemHa Kym KpoHwmeuH

pezynibansHUU LOxL0x2

Ymenniobay

HSU-R/FZPN

aHKep
[podinb
azpada

Hanpabnsioqa

KaM'aHa

nAauma

- ,
. Tepmoi3onioHa AHkep
KpoHWmMeuH

NPOKNacka

lNoponpoHukaHa

nnibka




MoHMOX KaM'a@HUX NAUM Ha azpad

HuxHIU Kocak BikHa

BikoHHUU

Bidnub

Ymenniobay

Tepmoi3onionya

MaponpoHuKaioya : / npoknadka

nnibka
[pomunoxexHa
Bidciuka

KpoHWwmeuH

Azpad
pezynibanbHUU

HSU-R/FZPN

QHKEp :
MpacinG jgc:

azpada

KaM'aHa

nnuma
Hanpabnsioqa KpoHWmeuH

MoHmax BikoHHOZ0 810Ky YyMoBHO Henoka3aHuUU




MoHMOX KaM'aHUX NAUM Ha azpad

bokobuu kKocak BikHa

BikoHHUU

OnoK  \

¥

Kym
LOxL0Ox2

[NaponpoHukaHa

nnibka

Tepmoi3onioya
npoknadka
KpoHwmeUH Ymenniobay

lpomunoxexHa Bokobul Kocsk
Bidciuka

\\\HSU—R/FZP—N \\\Hpo$wm
aHKep azpaga
Azpad

pezyniobansHUU

MoHmaox BikoHHo20 Bnoky YmMoBHO Henoka3aHuu




MoHMOX KaM'a@HUX NAUM Ha azpad

BepxHiu kocsk BikHa

KpoHWmeuH TepMoisonioHa

npoknadka

Azpad

pezyniobansHUU
HSU-R/FZP-N
aHKEep

[podinb
azpada

Hanpabnsioqa

KpoHWwmeuH

[pomunoxexHa Tennai3onion4a

Bidciuka npoknadka

Ymenniobay

lNoponpoHukaHa

nnibka

MoHmaox BikoHHo20 Bnoky YmMoBHO Henoka3aHuu

BikoHHUU
OnoK




MOHMOX KaM @HUX NAUM HaO azpag

[puMukaHHS do uokoriio Bydibni

Ymenniobay

KpoHWmeuH lNoponpoHukaHa Tepmoi3onioya

v

NPOKNacka

Azpad
pez2yniobansHUU
HSU-R/FZP-N
aHKep

Tepmoi3onionHa
npoknadka

Hanpabnsioya

KpoHWwmeuH

//

Bidnub




(xeMa cknadaHHs cucmemu

MOHMAX KaM aHUX NAUM HA NpuxobaHe KpinieHH:

Y kaM'sHUX nAumax Yy mopusx (BepxHboMy ma HUXHLOMY) Buzomobnsiombca nponuu Nid NpuxobaHe
KPINNEHHS.

Mormax npobodumbcst 3HU3Y Bzopy. [NoYuHaEMBLCA MOHMaxX 31 cmapmobozo Npodinio NpuxobaHoz2o
KpinneHHs. MoHmax BUKOHYEMBLCA 32i0H0 3 NPOEKMHOI0 PO3MIMKOI0, HA HANPABASIoH! NPOQIAT 30KNenKaMu

ado camoHapisHUMU 2budmamu. Ha cmapmobud npodink NpuxobaHozo kpinnexHs Bcmadobioioms KaM'sHY
nnumy | ikcye psidobum npogineM npuxobaHozo KpinnexHst, a Npodins Y cboo Yepzy KpinumsCs 4o
HONpabAsAIH020 NPogINo 3aknenkaMu ado camoHapi3HUMU 2BuHmamu. MNodanbwuu MoHMAX naum npobodumsCa
aHO/10214HO.

OcmanHiu BepxHiu psad naum GIKCYEMLCA QIHIWHUM NPOgINEM NPUX0BAHO20 KPINAEHHS.

PIHIWHUL NPOQINb NPUXOBaHO20 KPINMEHHA

Hanpabnsioyud npodink

KpoHWwmeuH Hecy{uu

Tepmoizonioinya
NPOKNadka

Padobuu npodink
NpuxobaHo20 KpINMeHH:A

KpoHWmeuH onopHUU

/ '\ AHkep
o] I\ TepMoi3oniolnya

npoknadka

CmapmobBul Npodinkb /\AHﬂ

NpuxobaHo20 KpINMeHH:A

Tepmoi3onioya
npoknadka

KpoHWmMeuH onopHUU

3aknenka




3azanbHi BidoMocmi Npo o8podky NpogInib
NpuxobaHo20 KpINMeHHS

Cxema nponuny nasib b kamMeHHUX naumax

TobwuHa naumu

— —
— 3 S—

Bidcmyn BI0 munbHOI CMopoHU naumu = 9 MM

[upuHa nponuny = 4 MM

a3 3anobHumu cunikoHoBuM 2epMemUKOM

A
10

(xeMa 00HONPO20HHOZ0 KPIN/MEHHA




MOHMAX KaM @HUX NAUM Ha NpuxobaHe KpInneHHd

[ opu3oHMAbHUU pO3pI3

Ymenniobay

lNoponpoHukaeHa
nnibka

KpoHWmMeuH

Hanpabnsioqa

[podinb NpuxobaHozo

Tepmoi3onionya

J

KpINneHHA

Npoknadka

il

KaM'aHa nnuma




MOHMAX KOM AHUX NAUM HA NpuxobaHe KpinfeHH:

BepmukansHUU po3pi3

Hanpabnsioqa lNoponpoHukaHa Ymenniobad
nnibka

Y LGOS aTC,
[
(<4
o

R

\ Padobuu npodine \ KpoHWwmeuH \TEDMDIBU/]HJID‘-IEI

CKPUMO20 KPINAeHHs npoknadka




MOHMAX KaM @HUX NAUM Ha NpuxobaHe KpInneHHd

3obHIWwHIL kym dudibni

KpoHWwmeuH HanpabnsioHa

Tennoizonioinya

NpoKNacdka

Tpyda
Ll
L0x20x2

TepmoizonionHa

Hanpabnsioqa npoKnadka

\\Fﬂm¢ﬂHu.nnmﬂu [podine NpuxobaHozo \{Hunpahnﬂmqu

KpIN/AEHHS

Ymenniobad | naponpoHukaiHa naibka ymobHO He NOKA3aHI.




MOHMAX KOM AHUX NAUM HA NpuxobaHe KpinfeHH:

BHympiwHIU kym dydibni

TepmoisonioHa
nDUKﬂﬂaKG Ymenniobay

Ankep K\
\

7 g g
. ’ g
g ’ .
7/ 7/ 7/

KpoHuwmedH MNaponpoHukaya

nnibka
Kym
50X50X2

Kym 50x50x2 KuMhHu//
nnuma

KpoHwmeuH

Kym 50x50x2
Tepmai3onionya

npoknadka

[podhinb NpuxobaHoz2o
KpIN/AEHHS




MOHMAX KaM @HUX NAUM Ha NpuxobaHe KpInneHHd

MoHmax napanemy dydibni

PIHIWHUU NPOING [NapanemHa KpoHWmeuH
NpuxoBaHo20 KpINMEHHA LOxLOx2

Ymenniobay
KaM'aHa

nauma

Hanpabnsioqa

KpoHWmeuH

TepMoi3orionHa

AHkep

NpoKNadka

[NaponpoHukaHa

nnibka




MOHMAX KOM AHUX NAUM HA NpuxobaHe KpinfeHH:

HuxHIU Kocak BikHa

BikoHHUU

OnoK

Bidnub

=

PIHIWHUU Npoginb

Ymenniobay

lNoponpoHukaeHa

nnibka

KpoHwmeuH

[pomunoxexHa

NpuxobaHo20 KpINMeHH:A

KpoHWwmeuH

HanpabnsioHa

i
I.‘
-

Bidciuka .{
RS
gy

TepMoi3orionHa

Npoknadka

MoHmax BikoHHOZ0 810Ky YMoBHO Henoka3aHuU




MOHMAX KaM @HUX NAUM Ha NpuxobaHe KpInneHHd

bokobuu kocak BikHa

BikoHHUU Bnok

LOxL0Ox2

lNoponpoHukaHa
nnibka

TepmoisonioHa
npoknadka
Ymenniobad

<:;> 50x50x2 )
KpoHWmeuH

[pomunoxexHa

Bidciuka .
Bokobul kocak

[poinb npuxobaHozo KaM'aHa nnuma

KPINNEHHA

MoHmax BikoHHoz20 Bnoky ymoBHO Henoka3aHuu




MOHMAX KOM AHUX NAUM HA NpuxobaHe KpinfeHH:

BepxHiu kocsk BikHa

KpoHwmeuH TepmoizonioHa

npoknadka M

C B

2

Hanpabnsioqa

Cmapmobuu npodine

NpuxobaHoz20 KpINMeHH:A

[pomunoxexHa

Bidciuka

lNoponpoHukaya
nnibka

RR R IRXRRRRPLTR RGP KRR R ITRRK

Ymenniobay

BikoHHUU

dnok
MoHmax BikoHHo20 810Ky YmMoBHO Henoka3aHuUU




MOHMAX KOM @HUX NAUM HA NpuxobaHe KpinfeHHs

[puMukaHHA do uokonio dydibni

Ymenniobay

KpoHWmeuH lNoponpoHukaHa Tepmoi3onionHa

% Npoknadka

Hanpabnsioqa

[pomunoxexHa

Bidciuka

Cmapmobuu npodins

NpUXoBaHOZ20 KpINMeHHA

MUE]He oﬁnuumbaHHﬂ uoKon}cf

i




(xemMa cknadaHHA cucmemu

Monmax HPL-naHeneu Ha azpadu 3a donomozo HPL—camopi3ib

HPL-naHeni (namiHam Bucokozo mucky) — cyydacHUU 03dodnwbansHud Mamepian, BuzomoBaeHul 3 Kinbkox
wapib ueniono3u. Llenonosa npecyemsca nid Benukum muckoM | npu Bucokiu memMnepamypi, NPU UsoMy
30BHIWH Ma BHYMPIWHI WApuU NPOCOHYIMLCS CMONAGMU — 30BHIWHA NPOCOHYEMLCS MenamiHoBow CMono,
a BHympIwHA — eHonbHow. [Nanent BidpisHAMLCA 3a cnocodom 3acmocybaHHA — dnga 30BHIWHL020 | 0nA
BHUMpPIWHL020 0dNuUBaHHA. BId cnocody 3acmocybanHa 3anexums mobuluHa naHened, gopmam, ckaad
Ma 4ac NPOCOHYEHHA CMONaMU

[Mpuxobare kpinneHHa naum npobodams 3HU3Y Bzopy. [podink azpada KpINUMLCA HA HANpabAAHUU NPogIb
30 donomozolo anoMiHIEBux 3aknenok 4,8x12. OmBopu dns BcmarobnerHs 3aknenok BukoHyioms diaMemnpoM
52 MM,

[Ina KoMNeHcauil MeMNepamypHOZ0 MIHIUHO20 PO3WUPEHHA NPOMIMK azpada, 3'€0HaHHS NPogI/e PodNAMb
HEPYXOMUM Ha 00HoMY HanpabasioHoMy npodini, Ha iHWUX BukoHyioms 0banbH ombopu dobxuHow 6-7 MM.

Micha 3oKiH4eHHs MoHMaxy NpodiniB azpada, BukoHywoms HabiwyboHHs odnuuwobansHux naum. Ha HPL-naHen

Kpinngme 0zpadu. 3a donoMozoio pezyniobanbHozo azpada 3diucHoemsCs bupibriobarHs odnuuobasHUX
NNUM NO 20pU30HMAN.

[podinb azpaga Hanpbansioqa

HPL-amopi3

PezyniobansHuu
azpag

Tepmoi3onioya
npoknadka

KpoHWmeuH
HecyHuu

3aknenka

Tepmoi3onionya
NPOKNadka

KpoHWwmeuH

ONOpHUU
HPL—naHens




KpinnenHs azpadib Ha HPL—naHeni

[lo HPL-naHeneu azpagu KpinAamsCA cneulaibHUMU HPL-camopisamu. [niHa pisk0obol HacmuHu 7,5 MM,
[NonepedHbo nompidHo npocbepaumu ombip dng mozo, wod 3anodizmu ymbopeHHio MPILLEeH | po3/1oMy NAUMU.

Azpad
pezyniobansHUU

HPL—camopi3

HPL-camopi3 Azpad

pezyniobansHuU \%
7

| PSSR
RLEEKEKY
20207007058

[obxuHa 32BuHHYBaHHA

WupuHa naxeni

HPL-naHens




MoHmax HPL-naHeneu Ha azpad

Tepmoisonioya

NpokNacdka

Ymenniobay

[NaponpoHukaiHa

[ opu3oHMAbHUU po3pi3

nnibka

[podinb
azpada

HPL-naHens

KpoHWmeuH

Hanpabnsioqa

Azpad

pezyniobansHUU

P

HPL-camopi3



MoHmax HPL-naHeneu Ha azpad

BepmukankHUU po3pi3

KpoHwmeuH

Hanpabnsioqa

Ymenniobay

lNoponpoHukaya

nnibka

Tepmoi3onioHa
NPOKNadka

H

HPL-naHe b
HPL—camopi3
[podinb ozpaga
Azpad
pezynibansHuU




HanpabnsioHa

MoHmax HPL-naHeneu Ha azpad

Tepmoi3onioHa

3obHIWHIU Kym dydibni

KpoHwmeuH  Hanpabnsioya

s

npoknadka

RN

-

y

i

s

Arkep

oNUY

Tpyda

v

KpoHWmeuH

bonmobe 3'edHoHHA

eN/10130/10104a KpoHWmeuH

NPOKNadka

NN

NN

HPL-naHenb HPL-camopi3 / Hpoqﬂnb//// Azpad ////

aepaga pezyniobaibHUU

Ymenniobad 1 noponpoHukaieHa naibka ymobHo He NokasaHi.




MoHmax HPL-naHeneu Ha azpad

BHympiwHiu kym dydibni

Arvkep  TepmoisonioHa
npoknadka

KpoHWmeuH
lNoponpoHukaieHa Ymenniobad

Kum 50x50x2 nnibka Ky
ey’ 35X60X2

MNpodpine / Azpad /
azpada pezyniobanbHUU
HPL—camopi3 HPL—naHenb

Azpad pezyniobanbHUO H

Kym

HPL-camopi3
- } 50x50x2

)
[podinb

KpoHWmeuH
azpada E—

TepmoizonionHa AHkep

Npoknacdka




MoHmax HPL-naHeneu Ha azpad

Azpad [NapanemHa

pezynibansHUU

MoHmax napanemy dydibni

Kym KpoHwmeuH

HPL—camopi3

[podhinb
azpada

Hanpabnsioqa

LOxLOx2

Ymenniobay

HPL-naHens

KpoHwmeuH

7/
\\\\JQEDMDBDn

npoknadka

lNoponpoHukaHa
nnibka




MoHmax HPL-naHeneu Ha azpad

HuxHIU Kocak BikHa

BikoHHUU
dnoK

Ymenniobay

TepmoizonioHa

laponpoHuka4a g npoknadka

nnibka
[pomunoxexHa

Bidciuka

KpoHWmeuH

Azpagp
pezynioba/ibHUU

HPL-camopi3

MNpodine azpagpa

HPL-naHens

Hanpabnsioqa KpoHWmeuH

MoHmax BikoHHOZ0 810Ky YyMoBHO Henoka3aHuUU




MoHmax HPL-naHeneu Ha azpad

bokobuu kKocak BikHa

BikoHHUU
dnoK

Kym
LOXLOx2

[NaponpoHukaHa

nnibka

TepmoizonionHa

SOX50x2 Npoknadka
2 HPL-NaHens Ymenniobay

KpoHWwmeuH

[pomunoxexHa Bokobul Kocsk
Bidciuka

azpada

\\ HPL-camopi3 \ MNpodine

Azpad
pezyniobansHUU

Monmaox BikoHHo20 Bnoky YmMoBHO Henoka3aHuu




MoHmax HPL-naHeneu Ha azpad

BepxHiu kocsk BikHa

KpoHwmeuH Tepmoi3onionHa

npoknadka

HPL—naHens
K
:

Azpad
pezyniobaibHUU

HPL—camopi3

[podinb
azpada

Hanpabnsioqa

KpoHWmeuH

[pomunoxexHa Tennoi3onioioqa

bidcika npoKnadka

Ymenniobay

lNoponpoHukaHa BikoHHUU

nnibka dNoK

MoHmax BikoHHoz20 Bnoky ymoBHO Henoka3aHuuU




MoHmax HPL-naHeneu Ha ozpad

[puMukaHHS do uokoriio Bydibni

Ymenniobay

KpoHWmeuH [aponpoHuka4a TepMoisonionya

npoknadka

HPL-naHens

Azpad

pezyniobansHuUU
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HPL—camopi3 K

8

. 8

TepmoionoHa.
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npoknadka

Hanpabnsioqa

—

KpoHWmeuH

[pomunoxexHa K§§ % ‘ %
Bidciuka /// /// ,

7/ / Ve / 7/
YmobHe odnuuobaHHa wokonia”,

%k
7

Bidnub




(xeMa cknadaHHs cucmemu

MoHMax IBpPoUEMEeHMHUX NAUM HA 30K/1enku

PidpouemeHm — dydibensHUU MOMepIan, WO CKNA0aEMbLCA 3 ueMeHmy, apMyiHux BonokoH ma
MIHEPA/IbHUX HaNoBHI0BauiB. BidpisHaembCa MiuHicmio ma 2Hy4kicmio. [lo cknady gidpoueMeHmHuUX

nAum He Bxodamb KOMNOHEHMU, WO HezamubHo dittmb Ha 3dopob’a MinduHu. PiBpoueMeHMH MamepIanu
HE CXUMbHI 00 Kopo3i1, ZHUMMS, BUHUKHEHHID HUMU 2pudka. Cmitki o Npamoz2o Bnauby CoHa4HUX
npoMeHib (ynempadgionemobozo BunpomiHiobaqHs). 3abdsku cboil BHYMPIWHIL cmpykmypi (iSpoUeMeHMH
NAUMU € 20pHUM ymen/badeM | Ckopoyyioms CnoxubaHHs eHepail Ha ondneHHs paHepobaHux dydibens
Wap ¢idpouemeHmHoz0 Mamepiany makox Mae dodamkobi wymai3onauiuHl Bracmubocmi.

Hanpabansioqa

TepMoi3onioHa

6 g Ei Arkep

npoknadka

KpoHWmeuH Hecy{uu

Arkep

TepmoizorioHa

npoknadka

KpoHWmeuH onopHUU

3aknenka PidpoueMeHmHa

nauma




KpinneHHs @IBpoueMeHmHo! NAUMU HA Hanpabasnyy

Monmax ¢idpouemMeHmHUXx naum Ha Hanpabnsioy BukoHYEMbCS 3a donoMozoi 3aknenok L,8x18x16 13 ‘
Hepxabiyoi cmani ado 3aknenok 5x18x716 i3 Hepxabilyoi cmani/anoMiin. 3acmocobyioms dekinbka Memodib
KpINNEHHS (IBpOUEMEHMHUX NAUM.

Pikcobare kpinneHHs 3 Bmynkoio

BukoHyiombca ombopu b gidpoueMeHmHIU naHen|
diamempom 11 MM ma & HanpabasHoMy npodini
diamempom 5 (5,2) MM. Bmynka dns dpikcobaHo! moyku
KpinneHHs BukopucmoByembCA pas3oM 3 3aKNenkoi.

- X —

PikcobaHe KpinneHHa 3 ombBopoM

BukoHyiombca ombopu B gidpoueMeHmHIU naHen|
diamempom 5 (5,2) MM ma B HanpabasiyoMy Npogini
diamempom 5 (5,2) MM. PikcybanHs Byana BukoHyembCA
de3 3acmocybaHHs Bmynku.

- X —

Kob3aiye (nnabawye) kpinneHHs

BukoHyiombca ombopu B gidpoueMeHmHIU naHen|
diamempom 11 MM ma & HanpabasHoMy npodini
diamempom 5 (5,2) MM. PikcybanHs Bysna BukoHyeEmbCA
de3 3acmocybarHs Bmynku.

— @




MoHMaX IBPOUEMEHMHUX NAUM

[ opu3oHMAbHUU pO3pI3

e
\\\\HWEnnmbuq

——7
PidpoueMeHmHa

}__Hunpubnﬂmqa

\

VAL
KpoHwmeuH [NaponpoHUKHa

1
\ s 0 O
3 .
\ A}
N

3aknenka

npoknadka

Tepmoi3onionHa AHkep




MoHMaX IBPOUEMEHMHUX NAUM

BepmukankHuU po3pi3

lNoponpoHukaHa Ymenniobay

nnibka

3aknenka N

KpoHWwmeuH

b
g £
=
C | AHkep

TepmoizonioHa

Npoknadka rl":

Bmynka

3aknenka

PidpoueMeHmHa HanpabnsioHa

nauma




MoHMaX IBPOUEMEHMHUX NAUM

3obHIWwHIL kym dudibni

KpoHWwmeuH

Hanpabnsioqa

Tennoizoniolo4a

Npoknacka

/T\
//,

AHkep

Tpyda
L0x20x2

BUnwmbe 3'€0HOHHS 7
‘ KpoHWmeuH Tepmoi3onionHa KpoHWmeuH

Hanpabnsioqa Npoknadka

=|

ja D ; — 7 I [ -
3aknenka PidpoueMeHmHa

nauma

Ymenniobad | naponpoHUKaHa NAibka yMobHO He NOKA3aHI.

HanpabnsioHa




MoHMaX IBPOUEMEHMHUX NAUM

BHympiwHIiu kym dydibni

KpoHWwmeuH TepmoizonionHa AHKEP

npoknadka \ \
3oknenka \' ﬁ% Sggggggg/

PidpoueMeHmHa

nauma E

3aknenka

50x50x2

50x50x2

KpoHWmeuH

AHkep Tenpmai3onionHa [NaponpoHukaHa Ymennioba4

Npoknadka nnibka




MoHMaX IBPOUEMEHMHUX NAUM

MoHmax napanemy dydibni

[NapanemHa

Y|
3aknenka |

PidpoueMeHmHa

nauma

Hanpabnsioqa

[NaponpoHukaHa

nnibka

KpoHwmeuH

e

v

I

KpoHWwmeuH

TepmoizonionHa

Npoknadka

Ymenniobay

TepMoisonioHa

npoknadka




MoHMaX IBPOUEMEHMHUX NAUM

HuxHIU Kocak BikHa

BikoHHUU

N

Ymenniobay

[NaponpoHukaHa

nnibka Tepmoi3oniolnHa

Bidciuka

o ¢ . /

E\ 7 7
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: ‘ ‘ 4 NPOKNadka

: 7 7
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[pomunoxexHa KpoHwmeuH : ,

) 7 /
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H A ———J=
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Hanpabnsioqa

3oknenka ‘
pa
2

PidpoueMeHmHa
nnuma

KpoHWmeuH

MoHmax BikoHHo20 Bnoky ymoBHO Henoka3aHuuU




MoHMaX IBPOUEMEHMHUX NAUM

bokobuu kocak BikHa

TepMoi3orionHa

NpoKNadka NK

KpoHWwmeuH
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bydibna Bucomow 50 mMempib, 00nUULOBYEMBCA KEPOMIYHOK NAUMKOK HO  KAAMEPAX,
3Haxodumsca B Yepkacax (I Bimpobul padow)

['onobHUM 30B0aHHAM € Bu3HOYEHHSA MIHIMO/ALHO HEoBXIOHO! KinbKoCMI KpoHWMeUHIb ma budip
Hanpabaso4020 npodinkg 09 KpiNAeHHs Gacady. Po3paxyHok 0OpaHOl NIBKOHCMPUKUIT HA MIUHICMb
bimpobozo Habawmaxexns ma HabawmaxerHs B0 bazu odnuubaHHs.

Bukopucmobyemscs kepamozpaHimHa naumka po3mipoM 600x600 MM ma mobwuHow 10 MM,
KpINUMbCA KNAMEPAMU.

B akocmi Hanpabngiyol  BudpaHuu npogine mabpa  70x60x21 Hanpabnsiyi  npodin,

bcmanobnoombed kpokom B = 0,6 M.

Koegiuiehm HadioHocmi 3a BidnobidanbHicmio -~ =11,

TexHiyHl daHi ma xapakmepucmuka bukopucmobybarux Mamepianit

KepamozpaHimHa nauma:

Bucoma naumu H, MM 600
[upuHa naumu L, MM 600
TobwuHa naumu b, MM 10
Mumoma Baza g, kz/M’ 2500
AngMiHIEBI npodini:

[paHuusg mekyyocmi, MMa 118
Tumyacobut onip npu po3amazybanki, Mla 157
BidHocHe BudobxenHa npu posmazybanHi, % 8
Modynb npyxHocmi £, Mla 710"
Modyns 3cyby G, MMa 2,6510"
KoegiuieHm nikiiHozo mennobozo poswuperns o, 1/°C 0,2310™
[lobxuna Hanpabnawoyol L, M 3
Mumoma Baza o, kz/M’ 2710
MomeHm iHepuii I, cM* 8,2k
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ManiHok 1 - Po3paxyHkoba cxema
1 30ip 0aHux npo HabaHMAXEHHS HA KOHCMPYKUID

3HayeHHa Bimpobozo mucky Ha koHcmpykuio B dpyzomy Bimpobomy pauoHi, mun Micuebocmi

| Micmo Yepkacu: W, = 420 Ma.
XOpakmepucmuyHe 3Ha4eHHs HabaHmaxerHs Bid Bozu odnuuwpbanHa pospaxobyemscs 30
(hopmMynok:

" =p-d (11

de p - numoma Bbaza nnumu, K2/ M,

0 - mobwuHa naumu, M.
qsﬁ” =2500-0,01=25kz/M =250 H/ ™
PospaxyHkobe 3Ho4eHHs HobawmaxewHs B0 bBazu odnuuwbanHd, po3paxobyembca 30

(hopmynok:
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odn

qZ — F\{f : qz (12)

0e~y, - KOe@IUIEHM HOJIUHOCMI 30 2PAHUYHUM HOBOHMAXEHHAM, NPUUHAMUU piBHUM ~ =11

321010 [IbH B.12-2-2006.

g, =1125=215kz/M =215H/™

[paHu4He  pospaxyHkobe  3Ho4eHHs  Bimpobozo  HoboHMOXeHHs
(hopMynow:

po3paxobyemscs 30
W' =~ - W, - C (13)

0e ~y,, - KOBOIUIEHM HAOIUHOCMI 30 2paHUYHUM po3paxyHkobum 3HaueHHaM Bimpobozo
HabaHmaxexHa, npuuksmud pibHuM ~, =1 3z2idHo [1bH B.12-2-2006;

W, - 3Ho4enHs bimpobozo mucky Ha koHcmpykuin b dpyzomy Bimpobomy padoH;

C - koegiuieHm, po3paxobyembes 3a opmynon 1k

aer

(=C,- [h ) Euu ) [rel ) Edll‘ ) Ed (14)

de (. - 0epoduHaMIYHUL KOB(ILIEHM;
C, - koegiuieHm bucomu cnopydu;
C,;~ KoediuieHm zeozpadivHol bucomu;
C,, — KoepiuieHm penbedy;
C,.— KOR(IUIEHM HANPSMKU;
C,~ koegiuieHm SuHOMIYHOCM.

3Hau4eHHa koeqiuieHmib budpani 3zidHo [IBH B.12-2:2006.

(=08-375-11.1.1=3

10
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W' =1-420-3 =1260 o

2. Po3paxyHok HobaHmaxeHs Ha BepmukansbHUU NpogInb

[lna po3nodineHHs cymapHozo Bimpobozo HaobaHmaxewHs ma HobaHmaxenHs 6Bid Bozu
00nuubaHHa HO KOXHY 13 Hanpabnswoyux, BUKOHYEMLCH pO3paxyHok HobaHmaxeds HA OOUH
NOZOHHUU Memp npoinio Hanpabnswyoi.

Po3paxyHkobe 3Ha4eHHs HabaHmaxenHs Bid bazu odnuuwpbaHHg Ha NoZoHHUU Memp npogini:

p,=0,-B=275-06=165H/M (21)

['paHuYHe po3paxyHkobe 3HayeHHs Bimpobozo HobaHMAXeHHs HA NOZOHHUU Memp NPoQINi:

p, =k, -W'-B=1-1260-0,6="T56 H/m 22)

0e W' - bimpobe HabaHmaxeHHs;
B - BidcmaHe Mix Hanpabnsoyumu;

Ko, =1 - koegiuiesm Hepo3spubHocmi

3
>

=

G— il
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Lxp

Py >

e

]

G—r

T i ]

Sy

— =

) 4
pr

a) Bimpobe HaBaHmaxeHHs 8) BepmukansHi HOBaHMaxXeHHs

ManioHok 2 - Po3paxyHkobi cxemu BepmukanbHol Hanpabnawyoi
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32uHanbHUU  MoMeHm  Hanpabngiyozo npodink  Bi0  BepmukanbHozo  po3paxyHkobozo

HaBaHMaxXeHHs 3HaxodumsCs 30 GopMyNok:

Mg =0.5-5, "L, -8, (23)

Bepm

de e, - excueHmpucumem npuknadeHozo bBepmukansHozo HabaHmaxexHs 0o npogino

Hanpabnsyol, po3paxobyemsca no gopmyni 2.4

e, =05-8,, +Y, (2.4)

e 6, =21MM - mobuluHa nonuui npoding Hanpabnawyol;

Y, = 14 MM - Bidcmanb do UEHMPY MAXIHHA NPODINK
e, =05-214+ 1 =15,05mm

M. =05-165-3-0015=3T1H-M

Bepm
Mpu ubomy no3dobxHe 3ycunng dyde pibHe:
N, =p,-L, =165-3=L495H

3zuHanbHUO - MoMeHm  Hanpabnsioyozo  npogink  Bid  2opusoHmansHozo - (Bimpobozo)

po3paxyHkobozo HobaHmaxeHHs po3paxobyemscs 3a Gpopmynok:

2
M, =0.125-p, -1 (25)

Mo = 0,125-756-3" = 850,5 H/ M

Mepepisyioya cuna po3paxobyemsCa 3a GOpMYNow:

12
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y ) H + 20p (26)

7563 850,5
= -

. =1559,25 H
2

3. Po3paxyHoK KpoKY KpoHWMeUHIb

Mid dien Bimpobozo HabaHMaXeHHs eneMeHMU KOHCMPYKUII 32UHAMbLCA. PO3paxyHoK cuCmeM
NIOKOHCMpYKUIU dng HabicHux BenmunbobaHux ¢acadib 3bodumscs do budopy Hanpabngwyux 3

MOMEHMAMU iHepuil |, |, aki 8 3adoBonbHAnu ymoby:

fom < f (31)

Pakm

08 f,, - QOKMUYHUL NPOZUH Hanpabnsiool,

f - MokcumanbHo  GonycmuMud  npoz2ud  Hanpabnsldoi.  BusHodoembCH - 32i0HO

[1BH B.2 6-165:2011.

[lonycmuMut npozuH HanpabAguyol MIX KPOHWMEeUHaMU:

fl=— (3.2)
[Kp} 100
PakmuyHUU NpozuH Hanpabnsioyol Bupaxobyembcsd 30 GopMynoi:
S.p, -l
o = 33
38L-E -

e q - iHmexcubricms po3nodineHozo HaBaHMaxeHHs, H/M;

L - BidcmaHe Mix MoYkaMu KpinaeHHs Hanpabnsioyol 0o KpoHWMeuHd, M;

E - Modynb npyxHocmi dng anoMiHiebux cnnabib, Ma;

13



P03paxyHoK HO MILHICMb KoHCMpykmuby | Framex

Ix — MOMEHM IHepull nonepe4yH0zo nepepisy HUI']DUE]H‘FIIU‘-IDI, M.

Bukopucmobywoyu gopmynu 3.2 ma 3.3, npobedeHo po3paxyHok KPoKY KPoHWMeUHIB:

38k -£-| 38L-70-10° - 8,24 -10°°
|_K =3 X =3 :1,8M
' 500-p, 5-100- 756

|3 koHCmpYKMUBHUX MpKYBAHL BIBCMAHL MiX KPOHWMEUHAMU NPUOHAMA PiBHOD L, =08Mm

- Todi pakmuy4HUU npo2uH Hanpabagwyol dyde pibHUL:

5.756-0,8"

o = : — —0,0007 m
384-70-10° - 8,24 - 10

BukoHyembes ymoba cnibbidHoweHHs GakmuyHozo npozuHy Hanpabagwyol 0o donycmumozo

npozuHy f < f = 0,0007 M < 0,03 M - ymoba xopcmkocmi BukoHYEMBLCA.

Qakm
Miunicmb  BepmukansHo! Hanpabaswyol nepebipgembCA Npu po3mazyBanHl 13 32UHOM NO

dopMynr

N M. +M
o =gt T | <R (34
max [A W ] f\{n— ’\{C

n n

de ~. =0,95 - Koe@iuieHm HAOIUHOCMI 30 NPU3HOYEHHSM;
N, =1 - koediuieHm ymob podomu;

A ma W - nnowa ma MoMeHm cnpomuBy nonepeyHozo nepepiay HaNpabngio4o20 npodino

495 3,71+850,5

o, = —+ —21.0,95 = 149,65 Ma
2,23-10 5,5-10

149,65 Mia < 157 Mia

Tk
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Ymoba BukoHyembcs, bidnobidHo MiuHicmb Hanpabnswyol Ho  po3mAz2ybaHHA 13 32UHOM

300e3neyeHa.

L [lepebipka MiuHoCMI KpinAeHHS Hanpabnsp4o20 NPodIK 00 KPoHWMEeUH

ManoHok 3 - KpinnexHst Hanpabnsiodo2o npodinio 00 KpoHWMeUHY

Hanpabnswyuu npodine Kpinumbcd 00 KPOHWMEUHY 3a donoMozom angMiHiebux BumaxHux
3aKnenok & 8x12.

Tabnuug 1 - Xapakmepucmuku anoMiHIEBux BumaxHux 3aknenok

3aknenka d, MM A, MM’ o, . Mla [TED], MMa

L 8x12 L8 196 140 100

MNepebipka 3aknenok Ha 3pi3 npobodumscsd No popMyni

T o= —.A{HS[THD] (4.1)

de F - nnowa nepepisy;
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957 4 159,25

T, - -1,1= 10,115 MMa < 100 MMa
' 157-10

Ymoba no dopmyni 4.1 BukoHYEMbCSA - MIUHICMb 30KNENKU HO 3pi3 3ade3neyexa.

[epebipka 3aknenok HO 3MUHOHHSA NpobodumbLCA 30 (OPMYNOI:

JNE+ 0
OBM = ~—”\{n S OBM (L"Z)
I-d-0

de 0 - mobwuHa 3'edHybansHol deman;

| — KINbKICMb 30KNEN0K.

4957 + 1559, 257

o, = L2222 41=22,5 Ma < 140 Ma
8-5-107-2-10

Ymoba no popMyni k2 BUKOHYEMBCSA — MILHICMb 30KNENKU HO 3MUHOHHA 300e3ne4eHa.

5. Po3paxyHok Hecy40zo KpoHWMEeUHY Ha MILHICMb

Uy

H

0OO0o0 0OO@O

N;
ey

ManiHok 4 - Po3paxyHkoba Cxema HeCy4020 KpoHWmeUHY
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Tadnuug 2 - Xapakmepucmuku HeCY40z0 KPoHWMeUHY

KpoHwmeuH h, MM b, MM e, MM f, MM o . Mla

21140.120.2 120 83 140 3 10

MIUHICMb KpOHWMeUHY Ha po3mszybaHHs 13 32uHOM nepeBipaembCs 30 GopMYNoI:

Q M
o= L4+ <o (5.1)
max ’\{n AK WX —_—

Oe A, - NNOW@ NONEPEYHOZO NEPEPI3Y KPOHWMEUHY;

W_ - MoMeHm cnpomubBy nonepeyHozo nepepiay KPOHWMeUHY HO 32UH.

M - momeHm Bid BepmukanbHozo HaBaHMaxeHHs
[lnowa nonepeyHozo Nepepisy KpOHWMEUHy:

A, =h-t=120-3=360 MM’

Momesm cnpomuby nonepe4Hozo Nepepiay KpOoHWMEeUHY Ha 32UH:

2 2
WX:TE)h =21 3500 e

MomeHm Bid bepmukanbHo20 HoBaHMaXeHHs:

M=N,-e, =490k =693 H-M
3a popmynow 5.1 BUKOHYEMBLCA Po3paxXyHOK KPOHWMEUHY HA MIUHICMb:

=11 153325 + 09 =15,35 Mfa < 70 MMa

o e
™ 360-10°°  72-107
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Ymoba no @opmyni 51 BUKOHYEMBCA - MIUHICMb NONEPEYHOZ0 NEpepi3y KPOHWMeUHY

300e3neyeHa.

6. P03paxyHoK 0nOpHOZO0 KPOHWMEUHY HA MIUHICMb

ey

< >

ManiHok 5 - Po3paxyHkoba cxeMa onopHozo KpoHWMeUHY

Tadnuug 3 - Xapakmepucmuku ONOPHO20 KPOHWMEUHY

KpoHwmeuH | h, MM B MMt MM o, Ma

21140.060.2 60 140 3 10

ONOpHUU ~ KpOHWMEUH Npu  KpinfexHi  Hanpabnswoyol B npopisu,  CnpuuMae  nuwe
20pu3oHmansHl  HobaHmaxexws B0 Bimpy. Bidnobidho 0o ubozo & nonepedyHoMy nepepisi
KpOHWMeuHY BuHukaome HabaHMaxeHHs po3ma2ybaHHa — CMUCHEHHS.

Pa3paxyHok npobodumsCca 3a Gopmynok:

Q

ﬁ <lo,] 6.1

[Tnowa nonepeyHo20 Nepepisy KpPOHWMEUHy:

A, =h-t=060-3="180 MM’

3a @opMynon 61 BUKOHYEMbLCA PO3PAXUHOK ONOPHOZO KPOHWMEUHY HO MIUHICMb Npu

p03mA2yBaHHI - CMUCKAHHI.
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P03paxyHoOK HO MIUHICMb KOHCMPUKmMuby

1. BA5 9,53 Mfa < 70 MMa

-6

"7 180-10

Ymoba no  ¢opmyni 6.1 BUKOHYEMBCA - MIUHICMb  KPOHWMEUHY Npu  po3mazybaHHi

300e3neyeHa.

7. P03paxyHoK HO MILHICMb KPINNEHHA HECY4020 KPOHWMeUHY 00 CMIHU

3'e0HybaHHA BukoHyembCa aHkepHuM diodenem 10x120. B madnuui & npedcmabnenHi Gozo

MEXQHIYHI XQpaKMEepuCmuKU.

Tabnuug & - MexaHi4HI XapakmepucmuKu GHKepHOZ0 dindenio

AHkepHuu | [liaMemp
A MM A MM’ [O’D], MMa [0'3D], Mfa . Mla
gdens | pisblu, MM
10x120 10 503 78,5 170 150 110

32uHanbHUU MOMeHm b aHkepr:

M=N,-e, =490k =693 H-M

PasmsazybansHi 3ycunng b axkepi

0. Bid 2opusokmaneHol cunu: N, =Q, = 1559,25 H

=5 =9%25

C. CymapHe 3ycunna posmazybanng: Ny, =N, +N, = 1559,25 +962,5 = 2521, 75 H

b.  Bid 3z2uHanbHozo MoMeHmy: N, :% 69,3

3ycunns Ha 3pi3 (3MuHaHHA) N, = 495 H

P03paxyHoK Ha MILHICMb OHKEpHOZ0 Bonmy npu po3msazybaqHi BukoHYEMBLCS 30 GOpMYAoK:
Ny, -, < [Gp] A (71)

e A, - po3paxyHkoba nnowa nonepeyHozo nepepiay npu po3mazybaHi.

119



P03paxyHoK HO MILHICMb KoHCMpykmuby | Framex

2521,75-1,1<170-10°-50,3-10°°
2773,925 H < 8551 H

Ymoba no ¢opmyni 71 BUKOHYEMBCA - MIUHICMb OHKEPHOZ0 donAmy npu  po3mszybaHHi
300e3neyeHa.

P03paxyHoK HO MILHICMb QHKepHOZOo BoAmy Ha 3pi3 BUKOHYEMBLCA 30 QOpMYNoK:

N, -, < [o, |-, -A-n (72)
de ~, - koediuieHm ymob 3'edHaHHa ~y, =0,8;
A - po3paxyHkoba nnowa nonepeyHozo Nepepiay Npu po3paxyHky Ha 3pi3;

N - KINLKICMb NAow 3pisy.

495-11<150-10°-0,8-78,5-107° - 2
Sk4,5 H < 18840 H

Ymoba no popmyni 7.2 BUKOHYEMBCSH — MILHICMb QHKEPHOZO 00AMY Npu 3pi3i 3ade3neyeHa.
P0o3paxyHoK HO MILHICMb OHKEPHOZO B0NMY HO 3MUHOHHSA CMIHKU KPOHWMEUHA Nid GHKEPHUM

0onmoM BUKOHYEMLCH 30 GOPMYNOI:

8-~ <o, -nd-t (73)

y

de f - HaouMeHwa cymapHa mobuiuHa eneMeHmib 3MUHOHHS B 0OHOMY HANPAMKY.

1559,25-1,1<110-10°-2-10-10 - 3,1-10°°
1715,175 H < 6820 H

Ymoba no popmyni 7.3 BUKOHYEMBCSA — MIUHICMb CMIHKU KPOHWMEUHY nid GHKepHUM BonmoM

3a00e3neyeHa.
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8. Po3paxyHok Ha MiuHICML B0nmobozo 3'E0HOHHA ONOPHO20 KPOHWMEUHY

[onepeyHe posmsazybansbHe 3ycunng b aHkepHomy doami 0, =15925H

Po3paxyHok MiUHOCMI GHKepHOZ0 6onma npu po3mszybaxHi BukoHyEMLCS 30 GopMYnoK:
Q,-~ < [op] A (81)
Midcmaxobka ompuMaHux daHux B gopmyny 8.1

1559,25-1,1<170-10°-50,3-10°°
T715,175 H < 8551 H

Ymoba no opmyni 871 BUKOHYEMBCA - MIUHICMb OHKepHo20 Bonmy 0n9  ONOPHOZO

KPOHWMeUHY npu po3msazybaqHi 3ade3neyeHa.

3ycunns Bidpuby aHkepHozo Bonmy dns KpoOHWMEUHIB:
a) Hecywud N = 2773,925 H

b} OnopHud N = 1715,175 H

Mo ompuMaHuXx po3paxyHkobux 3HO4eHHAX 3ycunb Ha Bidpub niddupaembcd aHkepHuu Boam,

qkul 3a0e3neyumb HaoIUHE KPINNEHHS.
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