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rmaPon3onAaunAa oyYHOAMEHTA -
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kuzmenko@tn.ru

W TEXHOHUKOJ1b

CTPOUTE/IbHASI AKAOEMUS

BANEPUA
KY3bMEHKO

PYKOBOOUTEJIb
YUYEBHOIO UEHTPA TEXHOHWUKOJ1b
B I XABAPOBCK

OnbiT pabotel B TEXHOHWKOIJb 6onee 10 net.
OnbIT paboTtbl B oTpacnu 6onee 12 net
KypaTtop pervona [1B, Cubupb, KazaxcrtaH
Begywmin cneunanuct



OPrAHU3ALUMUOHHBbIE NMPEONOXEHUA

=  ByabTe akTMBHbI U NULLXTE B YaT yaT BOMNpPOCHI

. Bonpocebl npocbba 3agaBatb
B crieynanbHOe OKHO Ansi BOMpPOCOB

. MNocne 3aBepLueHWs Kaxaoro pasgena
Mbl Byaem nepexoanTb K 06CYXAEHUI0
BallMX BONPOCOB

Be6uHap no BopgoctouHbim Cuctemam TEXHOHUKO/Ib (nnactuk u metann)

fJ TEXHOHMKONDL

BOAOCTOYHbIE CUCTEMBbI
TEXHOHUKOIb

3HAHUE. OMbIT. MACTEPCTBO.



HALLUU OBbIYHbIE CIYLUWATEIJN:

nogrPAOQ4YNK
JIMP v ncnonHutenb

3AKA3YUK
lFeHnoapsAYUNK U YacTHOe NULIo

y NMPOEKTUPOBLLUUK
% w

AAAAAA TOPIroBbI NAPTHEP
- '@ JIMNP n meHepxep

3HAHUE. OMbIT. MACTEPCTBO



YTO MOXET BbITb MOMUMO 3TOU BCTPEYMU

BEBEVHAPHI

B (2
oA B
OHMAMH KYPCb! — OYHOE OBYYEHWE

@ hw, "

KYPC PRACTIC

3AKA34YMK TOProBbI/ nogPAQ4YMK
NAPTHEP

3HAHME. OMbIT. MACTEPCTBO. 6



YTO BYOET CEroaHA

1. BsepeHue

2. CucremHoe pelueHune

3. TnapounsonsumMoHHble MaTtepuansl 1 X cnocood
yKnagKku

4. 3akndeHue

3HAHME. OlMbIT. MACTEPCTBO.
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3HAYEHUE 3®PEKTUBHOU MrMMAaPOU3oNALnin fiJ TExHOHMKONDL

Bopa siBnsieTcst MOLWHENLUM CTOMMOCTbL PEMOHTAa o 90% NOA3EMHbIX 1

KaTannusatopom KOppO3NOHHBIX rMOPOU30NALIMN MOXET A0CTUraTh

NpoLEccos BeTona 1 apmaTypsill 3arny6néHHbIX COOPYXXEHUI UMEIOT

100% croumoctu crpoutenscrea 0TKa3 No rMapou3onsALMOHHON

BCEro 34aHus cncreme

3HAHME. OrMbIT. MACTEPCTBO



NMOCNEOCTBUSA OLUMBOK YCTPOUCTBA U3onauuu fiJ TEXHOHUKOND

Pa3pyLwieHue 3gaHusa un T.4.

ﬁ MNopua umyuwiectea ‘)( !i Ob6pasoBaHue nneceHun

3HAHUE. OMbIT. MACTEPCTBO. 10



fLJ TEXHOHUKOND

CTPOUTE/IbHAS AKAOEMUSA

CUCTEMHBDIE
PELLEHUA



PACINMONOXEHUE TMOAPOU3ONALUMNOHHOIO CJ10A fiJ TEXHOHUKONb

KoTnoBaH ¢ o6paTHOM 3aCbINKOW FPyHTa YKpenneHHbIW KOTNIOBaH

M'Mapousonauusa yknaablBaeTcs Ha CTEHY Mem6paHa yknagblBaeTcsl Ha CTEHY B rpyHTe 0 3anvBKu
KOHCTPYKLMM MOCne 3anuBKnu CTeH dyHOAMEHTHbIX CTEH

O6paTHas 3acbinka ®dyHAamMeHTHas cTeHa CteHa B rpyHTe dyHaaMeHTHas cTeHa

quH,D,aMeHTHaH nnuTa myHAaMeHTHaﬂ nnuTa

3HAHUE. OMbIT. MACTEPCTBO. 12



BblIBOP PELLEHUA fij TEXHOHMKOND

MecyaHbIv TPYHT C HU3KUM YpOoBHeEM noasemHblx Bog. TH-OYHOAMEHT CTAHOAPT

1. Mactuka kposenbHaa TEXHOHWMKOJIb Ne 21
(TexHomacrT)

Mpanmep 6uTymHbIN TEXHOHWKOJTb Ne 01
MpodmnupoeaHHble MembpaHbl PLANTER
Uunuugp TEXHO

Xene3obeToHHas KOHCTPYKUUS pyHAAMEHTa
LLleGeHouHasa nogroToBka

'pyHT ocHOBaHwWs

"pyHT 0BpaTHOW 3acbInku

© ©® N o 0 > 0D

MepexogHon 6opTuK (ranTenb) L\n pacTeop

10. lNecyaHasa nogroToBka

3HAHUE. OMbIT. MACTEPCTBO. 13



BblIBOP PELLEHUA fij TEXHOHMKOND

[MecyaHbI TPYHT C HU3KUM ypoBHEM noa3emHbix Bog. TH-OYHOAMEHT TEPMO

1. TexHoanact TEPPA

A

OKCTPY3MOHHbIN NEHOMONUCTUPOS
TEXHOHUMKOJIb CARBON PROF
HabyxatoLwwmm WwHyp

CrteHa cdbyHaameHTa

MepexoaHon 6opTuk (ranTenb) u\n pacTeop
MHxXeHepHasa nogrotoBka

PYHT OCHOBaHUS

"pyHT 0BpaTHON 3acbInkn

© ©® N o g~ ®

Banpax TexHoanact TEPPA

10. BnemMeHT MexaHN4eCcKoro KpenneHms pyfoHa

3HAHUE. OMbIT. MACTEPCTBO. 14



fij TEXHOHMKOND
CUCTEMHOE PELLEHUE

"MUHUCTBIE U CYrMUHUCTBIE FPYHTBI HE3aBUCUMO OT YPOBHS NOA3EMHbIX BOA. [lecyaHble rpyHTbl MpY ypOBHE NOA3EMHbIX BOS,
Bbllle ypoBHA pyHaameHTHoM nnuTel. TH-OYHOAMEHT OPEHAX

TexHoanact

Mpanmep 6uTyMHbIN TEXHOHWUKOJTb Ne 01
MpodunuposaHHas membpaHa PLANTER GEO
OKCTPY3nOHHbIN neHononuctupon TEXHOHUKOJTb
CARBON PROF Habyxatowmii WHyp

CrteHa dhyHOameHTa

A WD PR

[peHaxHas Tpyba
LLleGeHo4YHasn noaroToBka

MepexogHon 6opTuK (ranTenb) u\n pacTeop

© ©® N o Ou

PYHT OCHOBaHUSA

10. I'pyHT o6paTHOM 3acbInku

11. Kpenexx TEXHOHUKOJ1b Ne01 1 Ne02 gns domkcaumm
T XPS n membpanbl PLANTER

3HAHUE. OMbIT. MACTEPCTBO. 15



KAK «<MUTATb» HASBAHUA CUCTEM U30NALUN fJ TEXHOHMKONB

OYHOAMEHTOB ¢ nPUMEHEHWEM BUTYMHbIX MATEPUANOB
Tex. 3tax / nogsan MeTtop ycTponcTBa KOTrnoBaHa OpeHax Tennousonsuusa
Naunt Het C obpaTHoli 3achInkow rpyHTa Het Het
CraHpapT Ha C obpaTHoW 3acbInkow rpyHTa Het Het
MpoTekT Oa C obpaTHo 3acbIMnKou rpyHTa Oa Het
Tepmo Oa C obpaTHol 3achInkow rpyHTa Het Oa
OpeHax Ha C obpaTHoW 3acbInkow rpyHTa Oa Ja
CBrI Oa CteHa B rpyHTe Het Het
Kon-Bo cnoeB HwxxHui cnon HapyxHbin cnon
Corno 1 - HannaeneHue
Ontuma 2 Hannasnenve HannaeaeHnve
®Pukc 1 - Mex. pukcauust
YHuBepcan 2 Mex. cpukcaumsa Hannasnexve

3HAHUE. OMbIT. MACTEPCTBO. 16



PACINMONOXEHUE TMOAPOU3ONALUMNOHHOIO CJ10A fiJ TEXHOHUKONb

KoTnoBaH ¢ o6paTHOM 3aCbINKOW FPyHTa YKpenneHHbIW KOTNIOBaH
MembGpaHa yknagblBaeTcsa Ha CTEHY KOHCTPYKLMK MembGpaHa yknagbiBaeTcs Ha CTEHY B rPYHTE 4O 3anMBKU
nocne 3annBkn CTeH (byHﬂaMeHTHbIX CTeH

O6paTtHas 3acblinka ®dyHAamMeHTHas cTeHa ®dyHAamMeHTHas cTeHa CTteHa B rpyHTe

dyHaamMeHTHasa nnuta

3HAHUE. OMbIT. MACTEPCTBO. 17



MPUMEP KITACCU®UKALIMN CUCTEM NO YCTPOUCTBY fiY TEXHOHMKONB

PEMOHTHOIO C/OS
HepeMoHTONpUrogHsie PemoHTONpUroaHsle
1 PEMOHTOMPUrOAHbBIN KOHTYP 1 PEMOHTOMPUrOAHbIN KOHTYP 2 PEMOHTONPUrOAHbIX KOHTYpa
(rmppouunoHka) (2-cnonHasi MembpaHa) (rmppwnoHka + 2-cn membpaHa)

TH-OYHOAMEHT CBI' Baprep TH-®YHOAMEHT CBI Mpodp TH-OYHOAMEHT CBI” 3kcnept TH-®GYHOAMEHT CBI 3kctpa

3HAHUE. OMbIT. MACTEPCTBO. 18



fij TEXHOHMKOND

KAK «<MUTATb» HA3SBAHUA CUCTEM U3O0JTALINA
OYHOAMEHTOB ¢ nPYMEHEHVEM MNOAVUMEPHbBIX MEMBPAH

MeTop ycTponcTBa KOTNoBaHa OpeHax Tennousonauusa

CraHpapT C o6paTHOIt 3achINKoW rpyHTa HeT HeT
MpoTekT C obpaTHOW 3ackInKoii rpyHTa Ja Het
Tepmo C obpaTHoW 3acbIMKoW rpyHTa Het [a
OpeHax C obpaTHoI 3acbInKou rpyHTa Ja Ja

CcBr CTeHa B rpyHTe Het [a/Hert

PemoHTONpUrogHocTb MppolnoHka [ByxcnonHaa memb6paHa

Bapbep Het

Mpodp Ra Da Het
dkenepTt Ha Het Da
9KcTpa Ha Ja Ja

3HAHME. OlMbIT. MACTEPCTBO.

19



CTPOUTE/IbHAS AKAOEMUSA

fJ TEXHOHMKONB
' TUOPOU3ONALMOHHBIE

4 MATEPUANDI



CPABHUTEJIbHbIA OB30P r’MAPOU30NALUUOHHbBIX

MATEPUAIOB

NMBX-mem6paHa

PynoHHasa 6utymMHoO-
nonvmepHas
nsonauus

3HAHUE. OMbIT. MACTEPCTBO.

++ +

++ + +

CT1abunbHOCTb TOMLLMHbI
Xummnyeckas CTOMKOCTb
Bo3MOXHOCTb KOHTpONMpoBaTh
repMeTUYHOCTb LLBOB

CTabunbHOCTb TOMLWMHbI
Xummnyeckas CTOMKOCTb
Bblcokasi HaaeXHOCTb
M3BECTHOCTb TEeXHOMOorMmn

fij TEXHOHMKOND

Markun matepuan

CnoXHOCTb YKNaaKku BOKPYr
NpoUNUPOBaHHLIX AeTaneu, BbICTYMNoB,
COMpPsiXeHUN

TexHonorns MoHTaxka OTHOCUTENbHO
HoBas

Hanw4yne 6onbLUoro konnyecTsa LIBOB
CnoXHOCTb yKnaaKkn BOKpYr
NPOMIMPOBaHHbIX AeTaneu, BbICTYMNOB,
COMpPsKEHUIN

OrHeBol cnocob yknagku

21



MAPKUPOBKA NMOJIMMEPHOWU MEMBPAHbI LOGICBASE

LOGICBASE V= SL (S)

Tun nonumepa

V — Vinyl, nnactnduumpoBaHHbIn
nonueuHunxnopug (NMBX membpaHa)

P — Polyolefin, TepmonnactuyHble
nonvoneduHsl (TMNO membpaHa)

3HAHUE. OMbIT. MACTEPCTBO.

Knaccudumumpyrowmm niagekc

SL — Signal Layer (ykasbiBaeT Ha Hannume CUrHasbHOro
Cnosi Ha NMLEBO NOBEPXHOCTU MaTepuana)

ST - Structural (membpaHa gns  ycTpoilcTBa
[OBYXCINONHOW  BaKyyMHOW CUCTEMbl  FMAPOU3OMsLIMNK,
0[Ha NOBEPXHOCTb MMEET CTPYKTYPUPOBaHHbIN penbed)

PT — Protective (onpegenset npumeHeHne matepuana
ANA  3alMTbl  OCHOBHOIO Cros  rMApoOU3onAuun Ot
MEeXaHUYeCKMUX NOBPEXAEHNIN)

m TEXHOHUKOJb

CTPOUTE/IbHAS AKAOEMUSA

TonwuHa memopaHbl B MM
1,5 Mm
2,0 Mm

1,6 mm

JononHutenbHble CUMBOJIbI

(S) — Summer — maTepuan,
pPEKOMEHAOBAHHBIN A1 MOHTaXa B
Tenrnoe Bpems roga

(W) — Winter — matepwan,

pPEKOMEHAOBAHHBIN A1 MOHTaXxa B
XonogHoe Bpemsi roaa

22



NONMMMEPHAA MEMBPAHA ONA N3o0nAunu fJ TEXHOHMKONB

®YHOAMEHTOB
LOGICBASE V-SL LOGICBASE V-ST

OcHoOBHasi rmapon3onsaLuMoHHasi MeMmobpaHa Memb6paHa Ana ABYXCNOWHbLIX PEMOHTONPUrogHbIX CUCTEM
CurHanbHbIV CNOW NO3BOMSIET NErko o6HapyXmMBaTb dakTypHasi NOBEPXHOCTb HE NO3BONAET MeMbpaHam
noBpexaeHnst MeMbpaHbl B MPOLIECCE MOHTaxa CKIemBaTbCs B BaKyyMHbIX MMApPON30MSLMOHHbIX CUCTEMAX
TonwwmHa 1,51 2,0 Mm TonwmHa 1,6 Mm

-
~
-
-~
-
=
~
<
-
e
i

3HAHUE. OMbIT. MACTEPCTBO. 23



MAPKUPOBKA MATEPUATA fiJ TEXHOHUKOb

HA3BAHUE MATEPUAIJIA OCHOBA  3ALUNTA 3ALUUTA
CBEPXY CHU3Y

é il
TexHo3nacT K T

OcHoBa: 3awmTa cBepxy: 3awmTa CHU3y:

3 — nonuadmpHas ocHoBa M - nneHka M - nneHka

X — CTEKMOXoncT (necok)

K — kpynHo3epHUCTas nocolinka (cnaHey,
rmapodobmnanpoBaHHbIN) B — BeHTMNMpyemblii crion

C — caMoKnerLuncsa crion

3HAHME. OrMbIT. MACTEPCTBO 24



LIENTlb BHEOAPEHUA NMPOAOYKTOB fiJ TEXHOHMKONL
TEXHOQJJACT ®YHOAMEHT

AndA 3A0A4 | EcTb noTpebHoCTb |
rMaPoOnN30nALnmn KPOBITA B OTAENbHbIX NPOAyKTax .
N rinaPomn3onAauymnm ) AN15 NOA3EMHON U HapyXHou U ) QSEESERKETHgsﬁgAméiﬁM
SYHOAMEHTOB BAXXHbI A5 BO3MOXHOCTU yryYLLeHUs
PA3HbIE TUIMbl CBOVCTB | KOHKPETHbIX XapakTepuUCTUK
NMPEMMYLLECTBA

OYHRAMEH

-
]

o
i
& |
z
o

= [mapounsonauuns NoasemHbIX
W 3arnybneHHbIX 30aHWI U COOPYKEHWIA
npounsBoauTCA Matepuanamm
pa3paboTaHHbIMU cneuuanbHO YCroBuii
nocneaytoLLen akcniyataumm

&\ CToron s AT

= B0O3MOXHOCTb AanbHENLLEero oTAeNbHOro
pa3BUTUS BaXKHbIX AN KOHKPETHOWN cdepbl
NPUMEHEHNS XapaKTEPUCTMK N CBONCTB
MaTepuana

=  B03MOXHOCTb OOMOSHEHUS KaK NIUHEKM
MaTepuarnoB, Tak U CUCTEM B KOTOPbIX OHU
GyayT NPUMeHSATLCS

TEXHOJJACT ®YHOAMEHT
TEXHOQJNACT ®YHOAMEHT ®UKC
TEXHOQJJIACT ®YHOAMEHT TEPPA
TE)“(’HOHI;HACT OYHOAMEHT I'MJ:J,PPO
TEXHbSJ’IACT AJIb®A

3HAHME. OMNbIT. MACTEPCTBO. 25



CMNOCOBblI MOHTAXA fiJ TEXHOHMKONB
NIMHENKU ®YHOAMEHTOB

BO3MOXXHOCTb YKITAOKN TMOPOU3O0NALMNOHHOIO MATEPUANA PA3NNYHBIM CINTOCOBAMW MO3BONAET
HANTW ONTUMAJbHOE PELIEHME ONA MOBOr0 CNyYAS

CMNOLWHOE CBOBOOHAA 3 KOMBUHUPOBAHHbIU

HAMNABJIEHUE YKNAOKA

CMoCOb YKINAOKU

Ha noAaroToByieHHOe OCHOBaHue

cBobopgHas yknagka 1-ro cnosi
MeMOpaHbl, U HannaBneHue
2-ro cnos

€ MexaHu4eckon ukcaumemn
Ha BepTUKarnbHbIX NOBEPXHOCTAX

BbIBOP CMOCOBA YKINAOKN BUTYMHO-NOJNIMMEPHbIX PYJIOHHbIX MATEPUAJIOB
3ABUCUT OT PAOA KPUTEPUEB:

OpueHTaumnst KOHCTPYKLMM B MPOCTPAHCTBE U €€ BNaXKHOCTb;
CTeneHb NOAroTOBKN MOBEPXHOCTY;
Keanudukauusa pabouunx;

TpeboBaHus K CKOPOCTM NPOM3BOACTBA pPaboT;

SHAHUE. OMNbIT. MACTEPCTBO. 26



NMPUMEHEHMUE
TEXHOQJJACT ®YHOAMEHT

,’ HAMJABJIEHVE B BA CJ10A

METOA NPUMEHAETCA, KOIAA:

" ycnoBua 3KcrnnyaTtaunun coopyxeHusa cBA3aHbl € XKeCTKUM TeMnepaTypHoO-
BIMTaXXHOCTHbIM PeXNMOM;

" B KOHCTPYyKUMAX C NOBbIWEHHbIMU TpeGOBaHMﬂMM K HaAEeXHOCTUN n3onaummn
SalTIY6ﬂeHHbIX ANIEMEHTOB,;

" He3aBMCUMO OT YPOBHSI FPYHTOBLIX BOA Npu Ntobor rny6uHe 3anoxeHus
¢dyHaamenTa (o1 0 8o 20 M, 1 HUXE).

TEXHO3NACT oYHOAMEHT OBECMNEYNBAET MNOBbLILLWEHHBLIE
TPEBOBAHNA K HAOEXKHOCTU N30TALINA

SHAHUE. OMNbIT. MACTEPCTBO.

fLf TEXHOHMKOND

27



NMPUMEHEHMUE
TEXHOJ3JIACT ®YHOAMEHT ®UKC

YKNALKA HA OCHOBAHME CBOBOAHO, BE3 CMNTOLWHOW
MPUKNEWKN (C MEXAHUYECKOWN ®UKCALIMEN
HA BEPTUKANbHOW MOBEPXHOCTW)

<y

METOA NPUMEHAETCA, KOIAA:

= paboThbl N0 CO3AaHNI0 MHOTOCMONHON rMAPOU30NALIMOHHON MeMBpaHbI
NPOBOAATCH Ha BRaXHbIX MOBEPXHOCTAX;

= 06bEKThl C NOBbILLIEHHLIMU TPeBOBaAHUSAMM Kak K CKOPOCTU MpoBeaeHNsa paboT, Tak
1 HaAeXHOCTU MOPOU30NALIMOHHON MeMBpaHsbl;

" He3aBMCUMO OT YPOBHSI FPYHTOBLIX BOA Npu Ntobor rny6uHe 3anoxeHus
¢dyHaamenTa (o1 0 8o 20 M, 1 HUXE).

MPUMEHAETCSA TONMbKO B MHOMOCINOWHBLIX
rmaPOU3ONALUNOHHBIX MEMBPAHAX

SHAHUE. OMNbIT. MACTEPCTBO.

fiJ TEXHOHMKOND

28



NMPUMEHEHMUE
TEXHOQJJIACT ®YHOAMEHT TEPPA

YKNALKA HA OCHOBAHME CBOBOAHO, BE3 CMNTOLWHOW
MPUKNEWKN (C MEXAHUYECKOWN ®UKCALIMEN
HA BEPTUKANbHOW MOBEPXHOCTW)

<y

METOA NPUMEHAETCA, KOIAA:

" pa6OTbI no co3gaHunto FVILI,pOVI3OJ'IF|LI,I/IOHHOIZ MeM6paHbI
Ha BJIaXHbIX NMOBEPXHOCTAX;

" Ha obbekTax C NOBbILLIEHHbIMU Tpe6OBaHVIF|MVI K CKOPOCTU npoBeaeHnda pa60T;

= HEe3aBMCUMMO OT YPOBHS IPYHTOBLIX BOA NpW rMyGuHe 3anoxeHus yHaameHTa
He 6onee 20 M;

" BbINOJIHEHUA paGOTbI no co3agaHunto rVIﬂ,pOVI30ﬂﬂLI,VIOHHOIZ MeM6paHbI
KOM6MHMpOBaHHbIM cnoco6om — cBobogHas YKnagka Ha FOpI/I3OHTaJ'IbHOl71
NOBEPXHOCTN N HanmnasneHne Ha BepTI/IKa.I'IbHOI7I.

OAHHBLIM METO[, MO3BONAET CYWECTBEHHO YBENMNYAUTL
CKOPOCTb BbIMNONHEHNA PABOT

SHAHUE. OMNbIT. MACTEPCTBO.

fLf TEXHOHMKOND

29



NMPUMEHEHMUE
TEXHOQJJIACT ®YHOAMEHT TEPPA

4 MONHOE HAMNABNEHWNE HA NMPEOBAPUTEJIBHO
Y 4 OrPYHTOBAHHOE OCHOBAHUWE

METOA NPUMEHAETCA, KOIAA:

" Ha 0ObekTax C NOBbILLEHHLIMU TPeGOBaHUAMM KaK
K CKOpPOCTMU NpoBeaeHus paboT, Tak 1 HaAeXHOCTU MMaPOU30NALIMOHHON
MeMbpaHbl;

= HEe3aBMCMMO OT YPOBHS IPYHTOBLIX BOA NpW ryGuHe 3anoxeHus yHaameHTa
He 6onee 20 M;

" BbINOSIHEHUSA paGOTbI no co3agaHunto rVIﬂ,pOVI30ﬂﬂLI,VIOHHOI7I MeM6paHbI
KOMGMHMpOBaHHbIM cnoco6om — cBobogHas YKnagka Ha FOpI/I3OHTaJ'IbHOl71
NOBEPXHOCTN N HanmnasneHne Ha BepTI/IKa.I'IbHOI7I.

OAHHbLI METO[, OAHOBPEMEHHO COYETAET CKOPOCTb
MPOBEAEHUA PABOT U HALEXXHOCTb M’MAPOU30NALMOHHOM
MEMBPAHbI

SHAHUE. OMNbIT. MACTEPCTBO.

fLf TEXHOHMKOND

30



NMPUMEHEHMUE
TEXHOQJJIACT ®YHOAMEHT rmaprPo

’ MONHOE HAMNABNEHWNE HA NMPEOBAPUTEJIBHO
Y 4 OrPYHTOBAHHOE OCHOBAHME.

METOA NPUMEHAETCA, KOIAA:

" Ha obbeKkTax C NOBbILLIEHHBIMU TPEOOBAHUAMMN Kak
K CKOPOCTMU NpoBeaeHns paboT, Tak U HAAEeXHOCTU r’MOPON30NSILLMOHHOM
MeMbpaHbl;

= HEe3aBMCMMO OT YPOBHS IPYHTOBLIX BOA NpW ryGuHe 3anoxeHus yHaameHTa
He 6onee 20 M.

OAHHbLI METO[, OAHOBPEMEHHO COYETAET CKOPOCTb
MPOBEOEHUSA PABOT U HAOEXXHOCTb MrMaPOV30NALMOHHON
MEMBPAHbI

SHAHUE. OMNbIT. MACTEPCTBO.

i

TEXHOHUKOJ1b

31



fL TEXHOHMKONB
rMaPounU30NALUNA OYHOAMEHTA “

CTPYKTYPA MATEPUATIA

2

BepxHsas Tonctas nonumepHasi nneHka, 3almiaeT rmapon3onsLUMOHHbIN CroW OT MexXaHUYeCKnX

N - B i 2 B
NOBPEXAEHNN N BO3AENCTBUSA XMMUYECKN arpeccmBHoOn cpeabl. MogndumumnposaHHbin CBEC . m
nonnmepamm GUTYMHbIN crior, obecnednBaeT abContoTHY0 BOAOHENPOHNLAEMOCTb. HXHSAS !’, >
3alnTHAA CUITMKOHU3NPOBaHHa4A NniieHkKa J1ierko CHMMaeTCA Npn MOHTaXKe MmaTtepuarna. g %

=
=
MNneHka ansa MeXaHu4yecKkom s
3awuThbl -
o

Camoknesiymmncs
rmapousonALMOHHbIN BUTYMHO-
NONIMMEpPHbIN CNOW

VIHIWVITHA® BUNBLOEUOdTU

3alwmTHasa nrneHka

3HAHME. OlMbIT. MACTEPCTBO. 32



rmgpousondaumna oYHOAMEHTA

50

NnET

HAOEXHO

BE30MNACHbIN
MOHTAX

CPOK CINYXbbl
MATEPUAIJIA
BOJEE 50 JIET

m TEXHOHUKO/b

BEC

1 y 5 Kr/M?2
TOJILLMHA
1,5m

PA3MEP PYNOHA

10x1w

rmapPon3onAaumnMAa ®YHOAMEHTOB MEJIKOIO 3ANOXEHUA (A0 3 M). MPU HU3KOM YPOBHE MPYHTOBbIX BOJ]
YKNAOBIBAETCA B OAUH CJ10U, NMPU BbICOKOM (FMTYBUHA 3AJNIEFAHUA NTPPYHTOBbLIX BO[, 2 M U MEHBLLUE) - B

OBA CJOA.

3HAHME. OlMbIT. MACTEPCTBO.
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CBOBOOHAA YKNAOKA rTMaPOU30NALUN
OYHOAMEHTOB

CPABHEHME CBOBOOHON YKNAOKU U CNJTOLWHON NMPUKIENKN

= [locTOoMHCTBA:
= Bbicokasi CKOPOCTb MOHTaxa (B
3-5 pa3 6bicTpee

METOA HannaBneHus)
CBOBOJHOM = BO3MOXHOCTb paboThbl Ha
YKNAOKU BJf1aXXHbIX OCHOBaHUSX

= JKoHOMuUSA (6e3 npanmepa,

MeHbLue rasa)

[locTouHcTBAa:

* Bblcokasi HageXXHOCTb MeMbpaHbl

* CraHpapTHble TpeboBaHus K
METO[ KayecTBy npon3BoacTea padoT
cnnowHoro

HAMMNABNEHUA

3HAHUE. OMbIT. MACTEPCTBO

m TEXHOHUKOJ1b

CTPOUTE/IbHAS1 AKAOEMUS

= OcobeHHOCTU:

* HapeXHOCTb HMXe B
CpaBHEHUU C
HannaBneHnem

* Bbicokune TpeboBaHus K
KayecTBYy
npousBoacTBa pabot

OcobeHHocTH:

* HannaeneHue TONbKO Mo
CYXUM MOBEPXHOCTAM

» CKOpOCTb HMXE, YEM B
mMeToae cBoboaHOM
yKnaaku

* [lononHuTenbHbie
pacxofbl (npanmep, ras)
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pYJ TEXHOHMKOND

TEXHUYHECKUE
CEPBUCDHI
KOMIMNAHUU

}" TEXHOMHMKO.




TEXHUYECKHUE CEPBUCHI o TEXHOHUKON

TEXHUYECKWU NOPTAI
WWW.NAV.TN.RU

§1J TEXHOHMKONL

T a 88006000565 P

MoBbicUM Ka4ecTBo
Bawwux pa6ort!

= TexHuyeckas nogaepxka

= [lpoeKkTupoBaHMeE CUCTEM U30NALUK

= BbinonHeHne pacyeToB

= BIM 6ubnunorteka

= OHeproaddeKTUBHbIE peLleHns

- v = Qb6yyeHune
g . = [loadepxka Npy MOHTaxe

= [lopogepxka npu akcnayataumm

= Bbligaya rapaHtun

A

O

3HAHUE. OMbIT. MACTEPCTBO. 36


http://www.nav.tn.ru/
https://nav.tn.ru/contacts/
https://nav.tn.ru/services/design/
https://nav.tn.ru/services/proektno-raschetnyy-tsentr/
https://nav.tn.ru/services/bim/
https://nav.tn.ru/services/energoeffektivnost/
https://academy.tn.ru/
https://nav.tn.ru/services/pomoshch-pri-montazhe/
https://nav.tn.ru/services/podderzhka-pri-ekspluatatsii/
https://nav.tn.ru/services/guarantee/

OBYYEHUE U ATTECTALUUA fYf TEXHOHMKOND
ACADEMY.TN.RU

YYEBHbIE LLEHTPbI OBYYEHME PRACTIC BEBUHAPbI C SKCMNMEPTAMU
Jlekumn 1 macTep-knaccel

BbIE3OHOE OBYYEHUE 3 [AHA OBYYEHME + ATTECTALMA ‘
n fY TEXHOHMKONL /]
0 3anpocy 1 AEHb ATTECTAUMA i
1-3 AHA BbIE3AHOE OBYYEHME + SREEI.?Q"KAT
ATTECTALMA S
academy.tn.ru — Y3HaTb pacnuncaHue ) ommeons, - yaccrossreine

1 3anucaTbes Ha obyyeHune

37
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https://academy.tn.ru/

MPUNOXEHUE TN CHECK

TN CHECK

MoOunbHoe npunoxeHue aons
MPOBEPKM Ka4ecTBa MOHTaXa 1 OLIEHKU
M3HOCa CUCTEM U3ONALNN 34aHUS

bnarogapa aBTOMaTU3MPOBAHHOMY pac4yeTy
CTENEHU n3Hoca n AOKYMEHTY c
ob0CHOBaHWeEM CPOKOB n obbemoB
PEMOHTHbLIX pPaboT Bbl CMOXETe Wu3dbexatb
He3annaHMpPOBaHHbIX TpaT

3HAHUE. OrMbIT. MACTEPCTBO.

3. MexaHu4eckue noBpexaeHus (paspesbl,
NpPo6oMHbI U Pa3pbiBbl) KPOBENBHOrO KOBPa

+

No6aeutb
doTo

m TEXHOHUKOJb

Nob6asuTb
$oro

BbisiBNeHbl 3aCTOMHbIE 30HbI NO npuyuHe
OTCYTCTBUA YK/IOHOB K BOPOHKaM B

EHAOB

<  OcmoTp obbekTa

1. OTCyTCTBYET BOAOM3ONALNOHHBIiH
KOoBep

2. HecooTBeTcTBHE pasMepa M THNa
Kpenexa.

3. MexaHuW4ecKue NoBpeXaeHna
(pa3pesbl, NPoGOMHbI 1 Pa3pbiBbl) ...

| 4, 3acToiiHble 30HbI Ha KpoBne

5. HerepMeTHuYHble WBbLI Ha KPOBNE




PEFTMCTPUPYIMNCA NO CCbINKE
https://tn-promo.app.link/ASIFEXI20h7j25Y59e

TN PROMQ BO3HATPAXAEHMWE ANA NOAPAAYMKOB

1 TEXHOKOWH = 1 PYBnb

3APABATbIBAU
C TEXHOHUKO/1b

PETMCTPUPYUCS

B MPUNOXEHUN

o

o

e
(£

CKAHUPYM “3":;
KOAbI ﬂPOﬂyKLll/ll/‘ ‘ %
KoM E@

TEXHOKOWHbI » p - & —

BblBOAU =

OEHbI HA KAPTY

MOTPATDb C NOJ/Ib30U

e O X § B

BKYCHBIA 06ea HCTPYMEHT cneuoaexaa GeHIUH asToMoG1Nb

i
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UHTEPHET-MATA3UH

OHnanH-noKynkn

CTPOUTENbHbIX MaTepnanoB 1 cepesncoB

shop.tn.ru

i reonakons <

oo

TMAPOM3ONALMA

e

LT —

Meszrmipassies
ety

OT8E3F (- 1 cmmwm  OT2631P -

3HAHUE. OrMbIT. MACTEPCTBO.

Mokynka y npoussoautens

100% opurnHanbHas npoayKumus.
lapaHTWs Ha Bce ToBapbl U ycnyru

Lnpokun accopTumeHT

CamblIi NONHbIA aCCOPTUMEHT
maTtepuanos TEXHOHWKOJIb
B OAHOM MecTe

KayecTBeHHbIN cepBUC

7 OHen B Hepenwo
npodeccnoHanbHoO
KOHCYNbTUPYEM MO NPOAYKTY,
pacyeTy MaTepuarsnos,
COMPOBOXAEHUIO MOHTaXa

%

L)

9

fij TEXHOHMKOND

CtabunbHoe Ka4yecTBO

MpoayKumsi cooTBETCTBYET
FOCTam n mexgyHapoaHbIM
cTaHgapTam kadvecTtsa ISO 9001

Bo3BpaTt ToBapa

Owwmbnuce ¢ BbIGOpoM n
ocTanuce nanuwikn? Mpumem
TOBap v BEpHEM AeHbrn 6e3
BaLLero Bn3muTa B opumc

HdocTaBka u camoBbIBO3

BeicTpas n 6epexHasn goctaska
no Poccun B feHb 3akasa unv B
nobow yno6HeIn Bam aeHb
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COOBLIECTBA TEXHOHUKOIb O1A BU3HECA

O,

Instagram
@technonicol.expert

BOMPOC-OTBET

BKoHTakte
TEXHOHUKOIb.3kcnepT

MO/IOKO M BUTYM.
KPOB/IS CKNAZIOB DANONE
C TEXHOHMKOM

HEE
i-f-4- |2
j-8- |3
Tohefo (B

3HAHUE. OrMbIT. MACTEPCTBO.

PacckasbiBaeMm

— 0 HOBOCTSIX KOMMaHWUM U YCMEeLLHbIX NpoeKTax
—  MPO MEeXAYHAPOAHLIN OMbIT KOMMAAHWN

— NpO HOBbIE TEXHOMOMMM CTPOUTENBLCTBA

— 0 HoBbIx Npogyktax TEXHOHWKOIb ¢

YNOpPOM Ha TEXHUYECKUE XapPaKTEPUCTUKN N
obnactu NnpuUMeHeHnaA

(@ skoHTakTe

)’hr TEXHOHUKONb

KCMEP

Vocgopmassen O

fij TEXHOHMKOND

UHdopmupyem

- 06 yCTaHOBKe, crnocobax Ucnonb3oBaHUA 1
npenmmyLlecrteax NPUIOXEHW N CEPBUCOB
KOMNaHnn

— 0 HoBbIX npogyktax TEXHOHWKOIb ¢
YNOpPOM Ha TEXHWYECKNE XapaKTEPUCTUKMN U
obnacTtv npumeHeHns

MpocBewaem

— nybnukyem obpasoBaTenbHble NOHIPUabI
— aHoHcupyem BebuHapbl 1 MacTep-Krnacchbl

ObbeguHsaem

— OpraHn3yem HETBOPKUHI Ha pa3Hble TEMbI
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NyYlnn KPOBENbLLUUK - 2022 fJ TEXHOHMKONB

MexayHapogHas npemus Ycnen nogatb 3asBKy 40

]
28 cheBpana 2022 i

https://nav.tn.ru/best-roof-2021/?ref=sqA54ARQ

3HAHUE. OrMbIT. MACTEPCTBO. 42



CNACUBO 3A BHUMAHMUE!

CTPOUTEJIbHAA AKAODEMNA TEXHOHWKOIb
academy.tn.ru

WWW.TN.RU 8 800 200 05 65

NPOGECCUOHANHBIE KOHCYNIbTA um



