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aBapUSIIBIK JKaFJalyapapl 0oJpKay omICTEpiH KETUINIpy €HOEK KayimncCi3[iri MeH IEeHCAYJIBIKTHI
KOpFay JICHI'€iiH e/19yip apTThIpyFa MYMKIHIIK Oepei.

Ocputaiiiia, cana MEHEKMEHTI JKYHenepiH MUQPIbIK TpaHCcHOpMAIMSIIAYIbIH YCHIHBLIBIT
OTBIPFaH TYKBIPBIMAAMAJIBIK MOJEII MpOIecTepai Y3MIKCI3 KEeTUAipyIi KaMTaMachl3 eTyre, agam
(aKTOpPBIHBIH OCEpPIH TOMEHJIETYIe J>KOHE CEpIIHII e3TepMeii OHMIPICTIK OpTa JKaFdaibIHa
KOCIMOPBIHHBIH TYPAaKThl AaMybl YIIIH jKarnail jkacayra KaOileTTi WHHOBAIMSUIBIK Kypan OOJIBII
TaOBLUIAIBI.

ajinananblrad daeduerTep Tizimi

1. Kazakcran PecnybOnukaceinbiy ExOex konexci. Kazakcran PecmyOnmukacwsiasin Kogexci 2015
*KbUTFBI 23 Kapamagarsl Ne 414-V KP3.

2. KP CT ISO 45001:2019 Enbek kayincizairi >koHe JeHCayJbIKThl CaKTay MEHEIKMEHTI XKyieci -
Konnany OoiibiHIa yCBIHBIMAAPEI Oap Tananrap.

3. KP CT ISO 9001:2016 Cama menemxmenTi xyiieci. Tamanrap.

4. YXXympic OepyIniHiH eHOeK Kayinci3/iri )oHe eHOCKTI KOpFay KOHIHJIETI HYCKayJBIKThI d3ipiey,
OekiTy JkoHe KalTa Kapay KarujnamapblH OekiTy typansl Kaszakcran PecryOnamnkachiHbIH
JleHcaynbIK cakTay >KoHE dJeyMeTTiK namy MUHHCTPiHIH 2015 xburbl 30 kapamagarsr No 927
OYIPBIFBL.

VIIK 006

OBIIME TPEBOBAHUSA BE3OITACHOCTHU B IIUPESB])I‘IAI‘/JIHI)IX
CUTYALMUAX. OBOPYJOBAHUE ITPOCTBIX YKPBITHUU JJISA HACEJIEHUSA

CanbMmenoBa /lapura HypuaHkbI3bl
dariga2019s@gmail.com
Crynent 2 kypca EBpazuiickoro HanmoHanbHOro yHuBepcurera uMenu JI.H. I'ymuneBa, Acrana,
Ka3zaxcran
AilimaramOeroBa Payman ’KanatoBna
r.aimagambetova@ksm.kz
«Kazcrangapm» PMK «FbutbiMu-3epTTey JKYMBICHI )KOHE OKBITY» 0acCKapMacChIHBIH OaCIIbICHI

3amura HacesneHUs B upe3BblyaiiHbIx cutyanuax (UC) sBisercs olHONW M3 BaXHBIX 3aJad
rpaXJaHCKOW OOOpPOHBI W CHCTEMBl HAIMOHAJIBHOM Oe3omacHOCTH. B ycmoBusix  yrpo3
TE€XHOTE€HHOI'0, TIPUPOJHOTO U BOGHHOTO XapaKTepa BaKHEUIIYIO POJIb UIPAeT HaIUYHE YKPBITHH,
CIIOCOOHBIX 00€CIeYnTh 0€30aCHOCTh JIFOIEH.

CoBpeMeHHBII MOAXOJ K 3allUTe HaceJleHHs IMpelyCMaTpUBaeT MHOTrO(QYHKIIMOHAIBHOE
HCIOJIb30BaHUE CYIIECTBYIOIIMX 3ariyOJeHHBIX MOMEIIeHUH (I0JBajoB, MAapKUHIOB, CKJIa/J0B) B
KayecTBE YKPBITHH, YTO MO3BOJSIET MUHUMH3HPOBAaTh (DUHAHCOBBIE M BpPEMEHHbIE 3aTparhl. B
MHUPOBOW TPAKTHKE CYMIECTBYIOT BCEBO3MOXHBIE CTaHIAPTHI, periaMeHTUpPYIONIHE TpeOOBaHUS K
TaKuM coopykeHusiM. OJIHaKo ajanTanusi 3ariayOJeHHBIX MOMELICHUH Ul YKPBITHS HaceleHHUs
TpeOyeT Hay4yHOro 00OCHOBAHUS U CUCTEMHOT'O TIOJX0A.

Ilenp umccnenoBaHMs — aHAIM3 CYIIECTBYIOIIUMX CTaHJAPTOB M HAYYHBIX MyONIMKanui B
00JIaCTH 3alIUTHl HACENICHWsI, BBIABICHHE KIIOUEBBIX TPEOOBAHWH K MPOCTHIM YKPBITHIM U
pa3paboTka peKOMeHIalHi 1o X 000pyI0BAHHUIO.

AHaJM3 CTAaHIAPTOB

CyIecTByIOT pa3iuyHble HOPMATUBHBIE JOKYMEHTBI, perilaMeHTUpYIoUe TpeOoBaHUs K
VKPBITHSIM, BKIIOYass MEXIyHAPOTHBIE M HAIMOHAJBHBIE CTAHAAPTHI, KOTOPBIC yCTAHABINBAIOT
MUHUMaJbHBIE  TapamMeTpbl  NPOYHOCTH  KOHCTPYKUMH, TpeOoBaHMS K  BEHTHJIALHH,
BOJIOCHA0)KEHUIO, DHEProOOECIIEYeHUI0 U YCIOBUSIM KH3HEOOecreueHus] YKphiBaeMbix. OHU 13
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TaKuX HOPMATHUBHBIX JOKYMEHTOB, PETJIAMCHTHPYIOIIHE OO0OpYAOBAHHE 3alTUTHBIX COOPYKEHUH,
npencrasieHbl HIDKe (1-Tabnuma).

Tabmuua 1 CtanaapTsl o 060PYAOBAHUIO YKPBITHIHA
Ne O6o3HaueHmne HanmenoBanue crannapra
CTaHJapTa
1 |TOCT P 42.4.16-2023 | I'paxknanckass 000poHa HpUCHOCOOTECHHE  3ariayOJICHHBIX
MTOMEIICHUH JIJIsl YKPBITHsI HaceneHust. O0ume TpeOoBaHus
2 | TOCT P 42.4.03-2015 | I'paxnmanckast 000poHa. 3allUTHBIE COOPYKEHUS TPaTaHCKOU
ob6oponsl. Knaccudukarus. O01mme TeXHuIeCKue TpeOOBAHMS

3 1SO 22320:2018 beszomacHocTh " OTKa30yCTOMYHUBOCTb. VYmpasienue
Ype3BbIYAHBIMHI CUTYAIUSIMH

4 EN 1991-1-7 BozgeiictBus Ha Hecymme koHctpykuuu. Yacte 1-7. OOuume
BO3/ICUCTBUA

5 | CTb11.03.01-2018 Cucrema CTaHIapTOB MOXKAPHOK 0€30MacHOCTH. B031yX0BOIBI.

MeTtoa ucnbeITaHUS Ha OTHECTOMKOCTD

Knaccughuxayus sauyumnuvix coopyircenuti
3anmIMTHBIE COOPY)KEHHUSI TPAKJAHCKOH OOOPOHBI TMOAPA3ACISIOTCS HAa TPU OCHOBHBIE
KaTeropuu:
— VY0exua — obecreunBaloT MaKCUMaJbHYIO 3aIlUTy OT BCEX MOpaxkarolux GpakTopoB. OHU

OCHAILEHbl ~ TEPMETUYHBIMU  JBEPSIMH,  (UIBTPOBEHTWISLIMOHHBIMU  CHCTEMaMH,
ABTOHOMHBIMH  CHCTEMaMH  BOJIOCHAaO)XEHMs, OTOIUICHWS, CBS3M U  3amacaMu
MIPOAOBOJIbCTBHUS.

— llpotuBopanguanuonnsie  ykpeitus ([IPY) — mnpenHazHaueHsl Afs  3alUTBl  OT

MOHU3UPYIOLIETO U3JIyUYEHHUS U PaJUOAKTUBHOIO 3arPSA3HEHHUS.
— Ilpocreiiine yKpbITHSI — TpaHILEH, MEPEKPHIThIE IIETH U JAPYTUe BPEMEHHBIE YKpBITHS,

KOTOpBIE€ MOT'YT OBITh BO3BEJCHBI B KpaTyaiimue cpoku [1].

Mpbl ocTaHOBUMCS Ha HPOCTEHIIMX YKPBITUAX. B CBA3M ¢ 3TUM, OJHMM U3 Haubosee
3¢ GEKTUBHBIX pEIIEHUH SBISETCS MPUCHOCOOIEHNE CYIIECTBYIOIUX 3ariayOJIeHHBIX MOMELICHHH,
TaKMX Kak IMO/BaJIbl, MOA3EMHbIE MAPKUHTH, CKJIaJIbl U TEXHUYECKUE MOMELIEHHS, 0]l 3alllUTHbIE
coopyxeHus. Takoil MOAXOX TMO3BOJSAET 3HAUYUTEIBHO COKPAaTUTh pacxoAbl Ha CTPOUTENILCTBO
HOBBIX OOBEKTOB M 00€CHEYUTh BO3MOXKHOCTH OBICTPOTO pa3BEpPTHIBAHUS YKPBITHI B YCIOBHSX
Kpu3ucHON cutyauuu. OnHako, UId YCHEIIHOM aJanTallud CYyIIECTBYIOUIMX ITOMEIIECHUN
HEOOXOUMO  CTpOroe  CcOOJIIOIEHHE  HOPMAaTUBHBIX  TpeOOBaHUIl,  periiaMeHTHPYIOLINX
KOHCTPYKTHBHBIE MapaMeTpbl, HH)XEHEPHbIE CUCTEMbI U YCIIOBHS )KM3HE00ECTIeUeH s YKPbIBAEMbIX
TOJEN.

BaxHoll 3amaueil npu opraHM3alMU YKpPHITUH SBJIsleTCs oOecredeHne HeoOXOAMMBbIX
WH)KEHEPHBIX cucTeM (Tadi1.2).

Tabauna 2 MHxeHepHble CUCTEMbI YKPBITHIA

Ne Cucrema TpeboBanus
1 BenTusius EctecTtBeHHas, MexaHuyeckas (puIbTPOBEHTUIISIINS)
2 BogocHaOxxenue 3amac BojbI (2 J1/4en. B CYTKH)
3 Ocsenenne ABapuifHOE OCBELIEHUE, aKKYMYJISITOPHI
4 CaHuTapHble Y3JIbl buotyanetsl, eMKOCTHU AJIl OTX0JI0B
5 DneKkTpocHabKeHHne ["'eHepaTopbl, aBBTOHOMHBIE HICTOUHUKHU MMUTAHUS
6 CBsi3b Pagnoctanuuu, YKB-cBsi3b, HHTEpHET

OauuMm u3 Haubojiee 3HAYMMBIX AaCHEKTOB OE30MACHOCTH YKPBITHM SBISIETCS HX
YCTOMYMBOCTh K MEXaHMYECKUM Harpy3kam. CorjmacHO MEXKAYHapOJHbIM M HallMOHAJIbHBIM
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CTaHJapTaM, 3aLIUTHBIE COOPYXKEHUS MIOJKHBI OBITh CIIOCOOHBI BBIIEPKHUBATh JUHAMUYECKOE
BO3JCHCTBUE YJIApHOM BOJIHBI, a TaKXe MPEJOTBpAIlaTh IMPOHUKHOBEHHE paJAMOAKTHUBHBIX,
XMMHUYECKUX M OMOJIOrMYEeCKUX areHTOB. [l 3TOro MCHOJIb3YIOTCS MHOTOCIONHBIE KOHCTPYKLIUU
U3 )KeIe300eToHa, METANTHYECKUE SIIEeMEHTHI, TepMETHUYHBIC IBEPU U JAOMOIHHUTEIbHbIC 3allIUTHBIC
nokpbiTua. Haubombllyto NpoYyHOCTH OO0ECNeYMBaIOT 3arylyOJEHHbIE COOPY)KEHHUS, KOTOphIE
CHIDKAIOT BO3JICHCTBHE YJapHOW BOJHBI M paIMAIIMOHHOTO ()OHA 32 CUET TOJIIMHBI TpyHTa [2].
Opranu3anus 5BaKyalldd W pa3MEIIEHUs JIIOJed B YKPBITUSAX TpeOyeT TIIATeNIbHOIO
IUIAHUPOBAHUS U yueTa HOPMATUBHBIX TpeOoBaHui. Ha 0CHOBE HOPMATUBHBIX JOKYMEHTOB MOXKHO
IIPOBECTH CPABHUTEJIbHBIM aHaIM3 HOPMATUBHBIX TPeOOBAHMN [UId 3AILUTHBIX COOPYKEHHUH

(Tab6im.3).

Tabnuna 3 CpaBHEeHUE CTaHIAPTOB Ha 3aIUTHBIC coopykeHus [3;4;5;6;7]

Ne Kpurepuii I'oCTP EN 1991-1-7 ISO 22320:2018 CTb
42.4.16-2023 11.03.01-
2018

1 TommumHa cTeH 250 MM 300 MM - 200 MM
(6eton)

2 | MunuManeabelid | 1,5 M3/41 Ha ge. 2 M3/4 Ha 4ell. 1,2 M3/4 Ha ye. 1,2 M3/ Ha
00BEM BO3/IyXa Yell.

3 3amac BOIbI 2 1/4den. 3 a/uen. - 2 /yei.

4 | @unbTpanus O06s3atenbHas He He Oos3arenbHas
BO3JyXa pPErIAMEHTHPYETCS | perIaMeHTHPYETCS

5 | KomnuecTBO 2 1 1 2
BBIXOOB

Ipeumywecmea ucnonb306anus 3a21y01eHHbIX COOPYIHCEHUL

— DKOHOMHS pecypcoB — IepeoOopylaoBaHHE CYLIECTBYIOIIUX OOBEKTOB JIELIEBIE, YeM
CTPOUTENIBCTBO HOBBIX YKPBITHH.

— OnepaTuBHOCTb — MOKHO IIOATOTOBUTH YKPBITHE B TeueHue 48—72 yacos.

— D@PEeKTUBHOCTD 3aLIUTHI — MOI3EMHBIE COOPYKEHHs €CTECTBEHHBIM O0pPa3oM OCJIA0ISAIOT

panuanyio U yIapHyIO BOJIHY.

OcHoBHBIE IPO0IEMBI 3ar1y0JICHHBIX COOPYKEHHU I

Henocrarounoe nH>XEHEPHOE OCHAILIEHUE

OrpanndeHHas BMECTUMOCTD

OtcyTcTBHE CTaHIAPTHBIX METOJUK OLICHKU

IIyTn pemenusi 1aHHOI MPo0JIeMBbI:

YcraHoBKa MOOMIIBHBIX (DMIIBTPOBEHTHIILIMOHHBIX CUCTEM

Co3anue MOIYIbHBIX YKPBITUI Ha 6a3e NapKUHIOB

PazpaboTka pernaMeHToB epeo0opy10BaHUs

OnHUM U3 Ba)XKHBIX 3TAllOB HCCIIEJOBAHMS SIBJISETCS aHAIW3 CHJIBHBIX M CIA0bIX CTOPOH
CYLIECTBYIOIIMX PpEHIEHHH 10 OOOpPYAOBAaHUIO MPOCTHIX YKPBITHH, a TakKe BbISBICHUE
BO3MOXXHOCTEH M YIrpo3, KOTOpble MOTYT MOBIUATh Ha MX SKCIUTyaranuio. Jljis 3TOro mposeneH
SWOT-ananu3, NO3BONAIOMUN  KOMIUIEKCHO  OLEHUTh NpPEeUMYyIIecTBAa U HEJOCTaTKH
UCIIOJIb30BAHUS 3arTyOJICHHBIX TIOMEIICHHUT B Ka4eCTBE 3aIUTHBIX COOpYKeHHi (puc.l).
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- DKOHOMHYHOCTh

- BO3MOKHOCTD HCITOTb30BAHI
CYINECTRYIOIHX 3JaHHIH

- EcTecTBeHHAas 3amnTa

- MUHHMH3aIHY TOTHCTHYECKHX
CTI0KHOCTEH

- TpeGyeTcs MoIepHH3ALINS HHACHEPHBIX
CHCTEM

- OTCyTCTBHE CTAHAAPTH3HPOBAHHBIX
MeTOIHK 00cIe10BAHHA

- OrpaHHYeHHOCTh ABTOHOMHOTO
TpeSBIBaHAS

- 3aBHCHAMOCTB OT T'OPOJCKON

S HHQpaCTPYKTYpHI
- TToBEIIIIEHHE 3ANTHTEL HACETEHHS \ / - HemoctaTouHOE (hHHAHCHPOBAHHE
- CHIKeHHe 3aTpar - HecooTBeTCTBIE CYMIECTRYIOMIIX

- PazBuTHE HOPMATHBHOMH Ga3kl \_/ TIOMeITIeHHI HopMaTHBaM

- Hcmone3oBaHNe HHHOBAITHOHHEIX - Puck pa3pyuieHAs HEQPaCTPYKTYPHI
TEXHOIIOTHI - ITeperpyxeHHOCTh OOBEKTOB B 3KCTPEHHOMN
- IIpuMeHeHHe MesKTyHapOIHOTO OIBITA CHTYAITHH

Pucynok 1 - SWOT-ananu3 060pya0BaHUs IPOCTHIX YKPBITHIA sl HACETICHUS

[TpoBeneHHBIN aHAU3 MTOKA3bIBACT, YTO OCHOBHBIMU HAIPABJICHUSMU ISl PA3BUTHS TAHHON
cdepsl ABISIOTCS CTaHAAPTU3AINS, BHSPCHUE HOBBIX TEXHOJIOTHIA KU3HEOOCCIICUCHHS M aKTHBHOE
MHGOPMHUPOBAHUE HACEIICHUS O TIPABUIIAX IBaKyallMd U MCIIOJIb30BAHUS 3aIlIUTHBIX COOPYKCHUM.

MHoropyHKnnoHajIbHbIe YKPBITHA-TPaHChOpMeEpPbI

S mpeiararo  UCIOJIB30BaTh  KOHICMIUWIO ~ MHOTO(QYHKIMOHAJIBHBIX  YKPBITHII-
TpaHchopmMepoB Kak dHPEKTUBHOE pelIeHre il 00SCTICUCHUs 3alTUThl HACeIECHUS. DTH YKPBITHS
JIOJDKHBI HE TOJIBKO 00€CIIeurBaTh HAJACKHYI0 0€30I1aCHOCTh, HO U 00J1a/1aTh BHICOKOM THOKOCTBIO,
MTO3BOJISIS TAITHPOBATHCS K PA3JIMYHBIM yTPO3aM U yCIOBHUSAM 3KCIUTyaTaIlHH.

MHOTOQYHKITMOHATBHBIE YKPBITUS-TPAHC(HOPMEPHI CTPOSTCS MO MOIYJIBHOMY TPHHIIAITY,
YTO TMO3BOJSET M3MEHSTh UX KOHQUTYpalMI0 B 3aBUCHMOCTH OT MOTpeOHocTei. X BakHbIe
0COOEHHOCTH BKJIIOYAIOT:

e [uOpumHOE HWCIONB30BAaHUE — B MHUPHOE BpPEMsS YKPBITHS MOTYT BBITONHATH (DYHKIIUU
MapKOBOK, CKJIAJ0B, OOIIECTBEHHBIX MPOCTPAHCTB, & B YPE3BBIYAMHBIX CHTYAIHSIX OBICTPO
TpaHc(HOpMHUPOBATHCS B yOeXKHUIIIA.

e UHrennekTyanbHblE CHUCTEMBI KH3HEOOECNEUeHUs — AaBTOMATU3MPOBAHHOE YIIPaBIICHUE
BEHTWISIIICH, OCBEIICHWEM, BOJOCHAOKEHHWEM U JHEPronoTpeOICHHEeM, I03BOJISIONIEe
CHU3UTH HArpy3Ky Ha HHPPACTPYKTYpYy.

e [lepenoBsie CTpOUTENbHBIE MaTepHAIbl — CAMOBOCCTaHABIMBAIOIINICS OCTOH, MOIUMEpPHBIE
KOMITO3UTHI C MaMATHI0 ()OPMBI M1 MHOTOCJIOMHBIC TTOKPBITHS JIJIsl 3AIIUTHI OT Paguariii 1
XUMHYECKHX BEIIECTB.

e DHEpProaBTOHOMHOCTh — HCTIOJIh30BAHUE COJIHEUHBIX Oarapei, BOJOPOJHBIX T€HEPATOPOB U
CUCTEM HAKOIUICHUS YHEPTHH.

Humeepayus 6 2opoockyro ungpacmpykmypy

OnHUM W3 TJIaBHBIX TMPEUMYIISCTB KOHIICTIIIUN SBJSETCS BO3MOXKHOCTH HWHTETPAIUH C
CYLIECTBYIOIIMMU 3AaHUSIMH H  COOpYXCHHsMH. [lapkMHTM ¥ CKJIaAbl MOTYT  OBITh
mepeo0OpyIOBaHBl B YKPBITHS 33 CUET PAa3ABMKHBIX  TIEPErOPOJIOK W aBTOHOMHBIX
(GUIBTPAIMOHHBIX CHCTEM. METPOMOIUTEH MOXKET CIYKUTh 0a30il AN CO3MaHMS KamCYJIbHBIX
3aIUTHBIX MOAyJe. JKuiible KOMIUIEKCHI MOTYT BKJIIOYATh IOJ3EMHBIC YOEXKHWINa C yMHOU
CHUCTEMOM pa3MEILECHUS JTHOIEH.

BHenpenne MHOTO(YHKITMOHAIBHBIX YKPBITHH-TPAHCHOPMEPOB IMO3BOJIUT 3HAYHTEIHLHO
CHU3UTH (PUHAHCOBBIE 3aTPaThl, MOBBICUTH YPOBEHb OE30MACHOCTH M 00eCreduTh KOM(OPTHHIE
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ycioBusi mpeObiBaHusa. B mampHeimem TtpeOyercs pa3paboTKa HOPMATHBHBIX TpeOOBaHUN U
TECTUPOBAHUE HOBBIX MAaTEPUAIIOB U TEXHOJIOTHH ISl pealn3aluy JaHHON KOHLICIIIHH.

Takum 00pa3zoM, JTaHHOE HCCIIECIOBaHUE TIOATBEPIMIIO [EJIECO00Pa3HOCTh CTaHIAPTU3AIIUH
TpeOoBaHMIT K  OOOpYIOBAaHMIO YKPBITHH W  pa3padOTKW  €AMHBIX HOPMATUBOB IO
nepeo0opyIOBaHUIO 3ariTyOJICHHBIX TOMeNIeHnH. B nanpHeliem tpedyercs: pa3paboTka METOIUK
OLIEHKW TPUTOJHOCTH 3/JaHUN A WCHOJIBb30BaHUS B KAayeCTBE YKPBITHIA, COBEPIIEHCTBOBAHUE
TEXHOJIOTUH (uUiIbTpamMu BO3IyXa W BOJOCHAOXKCHHWs, a TaKKe CO3JaHUE HOPMATHBHBIX
TpeOOBaHUi, yUUTHIBAIOIINX COBPEMEHHBIE BHI30BBI M YTPO3HI.
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