TOMSK TOMCKUHN
POLYTECHNIC NONMUTEXHUYECKUMN
UNIVERSITY YHUBEPCUTET

MUHUCTEPCTBO HaYKu 1 Bbicluero obpasosaHusa Poccuickon Gepepauun
denepanbHoe rocyaapcTBeHHOE aBTOHOMHOE
o6pa3oBaTenbHOE yupexaeHune Bbicluero 06pasoBaHus

WNmxenepHas mkoia npupoiHbix pecypcon (MIITIP)

Hanpasnenue noarorosku 21.04.01 «HedrerazoBoe geno»

OOII/OITOIT «HanexHOoCcTh 1 6€301acCHOCTh 0OBEKTOB TPAHCIIOPTA U XPAHEHHUS YIJIEBOIOPOIOBY
Otnenenne mkoibl (HOLL) Otnenenue HedrerazoBoro nemna

BBIITYCKHASA KBAJIMOUKAIIMOHHASA PABOTA MATTUCTPAHTA

Tema padoTsI

KoHTpoJth BBITIOTHEHHST MEPOTIPUSATHIA, HAITPABJICHHBIX Ha TIOBBIILICHHE HAJISKHOCTH, Y3 (HEeKTUBHOCTH U
0€30MacHOCTH KCILTyaTali MaruCTPAIbHOTO Ta30IPOBOIA

YK 622.691.4.053-049.7

OObyyarommiics
I'pynna [0g7(0] Hoanuco Jarta
2bM12 Hosukosa Exarepuna FOpreBHa

PykoBogutens BKP

JloKHOCTH (1115 (0] Y4enasi cTeneHb, Ioanuch JlaTta
3BaHHe

nouenT OHJI bpycnuk O.B. K.I.H., IOUEHT

KOHCYJIBTAHTBI 11O PA3JIEJIAM:

I[To pazneny «PUHAHCOBBINM MEHEKMEHT, pecypcor(h(HEeKTUBHOCTh U pecypcocOepeskeHue
Jlo/zKHOCTH [01% (0] Yu4enas crenenb, Iloanucs Jara
3BaHHKe
npodeccop OHJJ [Tapp N.B. J.3.H.
ITo pasaciy «COI_II/IaJ'IBHaH OTBECTCTBCHHOCTb)»
Jlo/zKHOCTH (1% (0] Yu4enas crenenb, Iloanucn Jara
3BaHHUE
npouent OO/ Ceunn A A. K.T.H.
KOHCYJ'ILT&HT - JUHI'BUCT
JIO1KHOCTD ®UO Yuenasn crenens, Moanuck JlaTa
3BaHHe
nouent O HIBUII Arvikuna T.10. K.(.H.
JOITYCTUTD K 3AIIINTE:
PykoBoautens OOI/OIIOIN, [01% (0] Yuenas crerneHb, Toanuch Jlara
J0JKHOCTH 3BaHue
npodeccop OHJI [Manpuna A.B. J.T.H.

Tomck — 2023 1.



INJIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA
21.04.01 «Hedgrerazonoe nejio»

Koo
pesyrbmama

Pesynomam obyuenus
(8bINYCKHUK 0019iCEH OblMb 20MO8)

Tpebosanus @I'OC,
Kpumepues u/uiu
3auUHMepPeco8anHbIX CIMOPOH

B coomeemcmeuu ¢ ynugepcanvnvimu, 00uienpogdeccuonanbHvimu U npogeccuoHanbHbIMU

Komnemenyuiamu

Oo6mue mo HanpasjaeHuio noarorosku 21.04.01 «Hedreraszopoe aesio»

Crnoco0eH OCyYIIECTBIISITh KPUTHIECKUH aHaIN3

Tpebosanus @I'OC BO, CYOC

YK(V)-1 MPOOJIEMHBIX CHUTYalluii Ha OCHOBE CUCTEMHOIO Iy
MOAXO0a, BEIPAabaThIBATh CTPATETHIO JEHCTBHUI
Crnoco0eH ynpaBiisiTh IPOEKTOM Ha BCEX dTaIax ero Tpebosanus @I'OC BO, CYOC
YK(VY)-2
JKU3HEHHOTO IIUKJIa Ty
CrnocoOeH opraHu30BEIBAaTh U PyKOBOJHUTH paboTON Tpebosanus PIOC BO, CYOC
YK(Y)-3 KOMaH/1bl, BbIpabaThIBass KOMaHIHYIO CTPATETHIO JJIs Iy
JOCTHKEHHSI IOCTABICHHOM 1Ienn
Cnocoben MIPUMCHSTH COBPEMCHHBIC
VK(Y)-4 KOMMYHHKAaTHUBHBIE TEXHOJOIHMHM, B TOM 4HCIE Ha Tpebosanus ®I'OC BO, CYOC
WHOCTPAaHHOM(BIX) s3bIKe(axX), U aKaJeMHICCKOTO 1 Ty
npodecCHOHAIBHOTO B3aUMOAEHCTBUS
Cnocoben aHATM3UPOBATH u YUUTHIBATH TpeGosanus ®IOC BO, CYOC
YK(Y)-5 pa3HOO0Opa3ue KyJIbTyp B MPOIECCE MEKKYIBTYPHOTO Iy
B3aUMOJICHCTBUS
Criocobex OMPEEIATS U PEalH30BbIBAT PHOPHTETHL Tpeosanus ®IOC BO, CVOC
YK(V)-6 COOCTBEHHOW  JESTEIBHOCTH W CIOCOOBI  ee Iy
COBEPIICHCTBOBAHMS HA OCHOBE CAMOOICHKH
CrocobeH pemars NPOU3BOJICTBEHHBIE U (WIIN) Tpebosanus PIOC BO, CYOC
OIIK(Y)-1 WCCIIeIOBATEILCKHE 3a/1a4u Ha OCHOBE Iy
(yHAaMeHTAJIbHBIX 3HAHUH B He()Tera3oBol 00aacTu
OTIK(Y)-2 Cnioco0eH OCYIIECTBIATh MPOSKTUPOBAHNE OOBEKTOB Tpebosanus @I'OC BO, CYOC
He(Tera3oBoOro MPOM3BOJICTRA Ty
CrocobeH pa3pabaTbiBaTh Hay4YHO-TEXHHUYECKYIO,
OTK(Y)-3 NPOCKTHYI0O U CIYXeOHyI0  JIOKYMEHTAIHIO, Tpebosanus @I'OC BO, CYOC
oopMIATh HAYYHO-TEXHHYECKHE OTYETHI, 0030pHI, my
MyOJIMKALNH, PEIIeH3UH
Cnocoben HaXOJHUTh u nepepabaTbIBaTh
OTIK(Y)-4 HHPOpPMALHIO, TPeOyEeMYTO TSI IPUHSATHS PEIICHUH B Tpebosanus @I'OC BO, CYOC
HAay4YHBIX HCCJIENOBaHUSIX M B  MPAKTHYECKOH my
TEXHUYECKOH e TETHHOCTH
CrnocoOeH  OIEeHMBAaTh  pe3yJbTaThl  HAay4HO-
TEXHUYECKUX Pa3paboTOK, HayHBIX HCCIEOBAHMH 1 Tpebosanus PIOC BO, CYOC
OIIK(Y)-5 000CHOBBIBAThH COOCTBEHHBIH BBIOOD, Iy
cuctemMarm3upyst u  0000m@ass  JOCTHXKEHHS B
He(Tera3oBoil OTPAC/IM M CMEKHBIX 00JaCTIX
CriocobeH y4yacTBOBaTh B pealM3alliil OCHOBHBIX U Tpebosanus PIOC BO, CYOC
OTTK(Y)-6 JIOTIOJTHUTEJBHBIX npodeccHOHaNbHBIX Iy
00pa3oBaTeIbHBIX TIporpamm, UCTIONB3YS

CIICIMAJIbHBIC HAYYHBIC U HpO(l)GCCI/IOHEU'H)HBIC 3HAaHUA

Ilpogpcmanoapm: 01.004

Crnennanuzanns «HagexHocTh H 6€30MACHOCTh 00bEKTOB TPAHCIOPTA H XPAHEHUS YIJIEBOAOPOI0BY»

CrocoOHOCTh pa3pa6aTBIBaTB yqe6HO'MCTOI[I/I‘I€CKOC

Tpebosanus @I'OC BO,CYOC

MK(Y)-1 obecrieueHne IporpamMmm npodeccroHanEHOTO TITY Hpogemandapm: 01.004
00ydeHs], a TaKKe Pealn30BbIBATh X
CnocoGHOCTh aHATM3UPOBATh U 0000IIATh JTaHHBIE O
pabore TEXHOJIOTHUECKOTO o0opyoBaHus, Tpebosanus ®I'OC BO, CYOC
MK (Y)-2 OCYILECTBIISATh KOHTPOJIb, texuudueckoe | T11Y Ilpopcmanoapmur: 19.010,

COIPOBOXK/JIEHWE U YIIPABJIEHUE TEXHOJIOTMYECKUMHU

nporeccamu B HeTerasoBoit oTpacin

19.026, 19.055




Pesynomam o6yuenus

Tpebosanus @I'OC,

Koo
I (8b1NYCKHUK Q0JICEH ObIMb 20MO08) Kpumepues u/uiu
pesy 3adUHmMepeco6arHRblx CMOPOH
et ™ e | o r0C 30, Y0
TIK()-3 obnactu TpyOor 013;I HOTO P TpaHCIIOpTa Ty Tiporemandapmei: 19.010,
PyDOHpoBoA parerop 19.026, 19.055
YIIICBOIOPOJIOB
Cpmotioers ietewmrs SRt 4 w1 0, croc
TIK(¥)-4 TeXHonomqyeCKoro 060y OE&HI/IH Heq)TerI;IaOBog LY Hpogemanoapmei: 19.010,
pyA 19.026, 19.055
OTpaciu
CriocobHOCTB Y4acTBOBATh B yIpaBIeHUN Tpebosanus ®I'OC BO, CYOC
M[K(Y)-5 TEXHOJIOTHYECKUMH  KOMIUICKCaMu,  npuHuMath | 111V I[Ipopcmanoapmer: 19.010,
pELICHUSI B YCIOBHSIX HEONPEIEIICHHOCTH 19.026, 19.055
CrocoGHOCTh TPUMEHSTh MONYYCHHBIC 3HAHUS IS
poncccon mpommoretsemon semennocn | [edosans @LOC B, CYOC
IK(Y)-6 port p A o . | TIY IIpogpcmanoapmur: 19.010,
OCHOBE METOJIMKH MPOCKTHPOBAHUS B He(TErazoBoi
19.026, 19.055
OTpaciy, a TaKkKe MHCTPYKTHMBHO-HOPMATUBHBIX
JIOKYMEHTOB
CrocoGHOCTB HPUMCHSATb COBPEMCHHBIC
rexucck. yerpoficts, annaparon u mexasmon, | [7E608auR ®TOC BO, CYOC
[K(V)-7 yerp ’ P > | THY Ipogcmanoapmer: 19.010,

TEXHOJIOTUYECKUX IIPOIIECCOB B COOTBETCTBHU C
BEIOpaHHOU cepoit npogeccHoHaTbHOM
JIeSTeIbHOCTH

19.026, 19.055




TOMSK TOMCKUHN
POLYTECHNIC NONMUTEXHUYECKUMN
UNIVERSITY YHUBEPCUTET

MUHUCTEPCTBO HaYKu 1 Bbicluero obpasosaHusa Poccuickon Gepepauun
denepanbHoe rocyaapcTBeHHOE aBTOHOMHOE
o6pa3oBaTenbHOE yupexaeHune Bbicluero 06pasoBaHus

WNnxenepHas mikosa npupoiHeix pecypcon (MUILTIP)

Hamnpasnenue noarotosku (cnenuanbHocTh) 21.04.01 «HedrerasoBoe nemoy»

[Mpoduns «HanekHOCTh ¥ 0€30MaCHOCTh OOBEKTOB TPAHCIIOPTA U XPAHEHUS YIIIEBOAOPOIOBY
Otnenenue HeTEra30BOrO Jieaa

YTBEPXAIO:
PykoBonurens OOIT OHJ] ULLITTP
[Tanpuna A.B.
(IToxmuce) (Mata) (®.1.0.)
3AJAHUE
HA BBINOJIHEHNE BbINYCKHON KBAJIN(PUKAMOHHOH padoThI
B dopwme:
MarucTepcKoOM ArccepTalnuu
CryneHry:
I'pynna DPUO
26M12 HosukoBoii Ekatepune IOpbeBHe
Tema paboThI:

KoHTposb BBINOTHEHUSI MEPOTIPUATHIA, HAIIPABJICHHBIX HA MOBBIIEHUE HA/IEKHOCTH,
3¢ PeKTUBHOCTH 1 O€30MACHOCTH IKCIUTyaTallud MaruCTPaJIbHOTO ra30MPOBOJIa

YTBepkaeHa MPUKa30M JUPEKTOopa (J1aTa, HOMep) ‘ Ne37-60/c ot 06.02.2023

| Cpok c/1au CTY/ICHTOM BBITIONHEHHOM paGoThI: |

TEXHUYECKOE 3AJIAHHUE:
OO0wexT wuccnenoBanusd — ydacTok 0-110 kM MarmctpaiabHOTO
ra3onpoBona «[lapabems-Kybace 2» OOO «['a3mpom Tpancras
Hcxoanbie 1aHHbIe K padoTe Tomck»

JHuametp razomposoaa: 1020 Mm;
Hagrnenue pabdouee: 5,39 Mlla;
Krnacc tpy6onposona: |

3¢ (HEKTUBHOCTH M HAJIS)KHOCTH IKCILTyaTalliy Ta30MpoBo/Ia,;

IOBBIIICHUA 3(1)(1)CKTI/IBHOCTI/I M HAJC)KHOCTH Ira3oIpoBo/ia,

NPOEKTHPOBAHUIO " pa3padoTKe | HEAOCTATKOB KaX10r0;
3¢ GEKTHBHOCTH HAa/IEKHOCTH MaruCTpabHOTO Ta30IPOBO/IA;

MOBPEXICHNUSAMH, JOITyCTUMON TITyOHHBI KOPPO3HH;

1 HAACKHOCTHU pa6OTLI MarucTpaJbHOI'O Ira3ornpoBoja.

JluteparypHbiii 0030p HCTOYHHUKOB IO MPOOJIIEME MOBBIIICHUS
Uzydenne o0O0BEKTa © CpaBHUTEIBHBI aHAU3 METOIOB

AHanu3 OCHOBHBIX METOJI0B HOBBIILEHUS 3P HEKTUBHOCTH pabOThI
ITepeyenn moaIesKaNMX HCCIAEAOBAHUIO, | MarMCTPaNLHOrO Ta30NpOBONA H ONpENeleHHe JOCTOMHCTB H

BOIIPOCOB PaccmoTpeHre  KOMIUIEKCHOTO  MOJXOJla K  TOBBIIICHUIO
Pacger paboTocmocoOHOCTH Ta30mMpoBoga C KOPPO3HOHHBIMHU

AHanu3 MMoJTy4eHHBIX pe3yIbTaToB, pa3paboTka peKOMEHAANNH 10
MIPUMEHEHUIO TEXHOJIOTUH C IeNbI0 MOBBIMIEHUS 3()h(HEKTHBHOCTH




Ilepeyennb rpaguyeckoro marepuajia

PucyHnku, cxempl, TaOIHIIBI

KoHCcyIbTaHTBI 0 pa3iaejaM BbINYCKHOH KBAJIN(PUKAIMOHHON padoThI

Pazgen KoncyabTant
«DHUHAHCOBBIN MEHEKMEHT,
pecypcodhHEeKTHBHOCTH " Mapd U.B, npodeccop OHJ]
pecypcocOepeKeHHE)

«COLII/IaJIBHaSI OTBCTCTBCHHOCTDL)»

Ceunn A.A., norient OO/

KOHCYJIBTaHT-IMHIBUCT OTJEJICHHUS
nHoCcTpaHHbIX s13bIKOB [IITTHND

Atixmnaa T.1O., monear O IIBUII

Inspection Method and Instrumentation

Ha3Bauus pa3iesioB, KOTOpbI€ J0KHBI ObITH HANMCAHBI HA PYCCKOM W MHOCTPAHHOM SI3bIKAX:
BBINIOJIHEH JIMTEPATypHBIN 0030p Ha 0a3e aHIIIOS3BIYHBIX MCTOYHUKOB Ha Temy — Pipeline In-Line

JaTa BbI1a4M 321aHUS HA BbINOJIHEHHE BBINTYCKHOM
KBAJTH(PUKANMOHHON padoThI N0 JUHEHHOMY rpaduky

3agaHue BbI1aJ PYKOBOAUTENb:

Jo/2KHOCTH [%(0] Y4enasi cTeneHb, Ioanuch JlaTa
3BaHUE
pouent OHJ bpycuuk O.B. K.IL.H.
3anaHue NPUHSAJ K MCTIOJHEHUIO CTY/IeHT:
I'pynna DPHUO Hoanucs Jarta
2bM12 HosukoBa Exarepuna FOpreBHa




TOMSK TOMCKUHN
POLYTECHNIC NONMUTEXHUYECKUMN
UNIVERSITY YHUBEPCUTET

MUHUCTEPCTBO HaYKu 1 Bbicluero obpasosaHusa Poccuickon Gepepauun

d)eu,epaanoe rocyoapcreeHHoe aBTOHOMHOEe
obpa3oBaTenbHOe yypexaeHue Boicluero obpasosaHus

WNnxenepHas mikosa npupoiHeix pecypcon (MUILTIP)

Hamnpasnenue noarotosku (cneruanbHocTh) 21.04.01 «HedTerazosoe jieno»
YpoBeHb 00pa30BaHUsI MATUCTPATYPa

Otnenenue HeTEra30BOrO Jieaa

Ilepuon BbITONIHEHUS (OceHHUH / BeceHHMI cemecTp 2022/2023 yuyeOHOTro roa)

dopma npezcTaBieHus paboThL:

Mar HUCTCPCKaAA NUCCCPTALHA

KAJIEHJIAPHBIN PEUTUHI -TIVIAH
BbINOJIHEHH S BBINYCKHOI KBATH(HUKAIMOHHOH padoThI

‘ Cpok cliayu CTYyIGHTOM BBIIIOJIHEHHON pabOThI:

Jara HasBanue pasnena (MmoaxyJst) / MakcuManbHbIIi
KOHTPOJIS BHJ padoThI (MccaeT10BaAHNS) 0aJa1 pasznea (MoayJis)
01.02.2023 | Bseoenue 5
09.02.2023 | Ob30p rumepamypul 10
21.02.2023 | Xapaxmepucmuxa 00vexma ucciedo8amiisl 10
20.03.2023 Paspabomxa pexomenoayuii no nogviuieHuro 3QpdexmusHocmu u 20
HAOEIHCHOCMU MASUCTPATBHO20 2A30NP0800A
27.04.2023 | Pacuemsl u ananumuxa 20
15.05.2023 | Qurarcosviti MeHeOXHCMeHm, pecypcoddhheKmusHOCHb U pecypcocoepedicetie 10
22.05.2023 | Coyuanvras omeemcmeeHHoCb 5
28.05.2023 | 3axarouenue S
04.06.2023 | IIpezenmayus 15
Hmoeo 100
CocraBul npenoiaBaTelib;
JloKHOCTH (1% (0] ‘Y4enasi cTeneHb, 3BaHNe Moanucey JlaTa
nouent OH/JI O.B. bpycHuk K.ILH.
COI'TACOBAHO:
PykoBoauresas OOII
JokHOCTH (1% (0] ‘Y4enasi cTeneHb, 3BaHNe Moanucey JlaTa
npodeccop OH/I A.B. lagpuna J.T.H.




PE®EPAT

Boinycknast kBanudukanuoHHas pabora MaructpaHTta comepxut 111
cTpanull, 18 pucynkos, 21 tabnuity, 45 nuTeparypHbIX HCTOYHUKOB.

KitoueBbie  ciioBa:  MarucTpasibHbId  Ta30mpoBoll,  AHHEKTUBHOCTD,
HA/I)KHOCTh, HEpa3pyIIaOIUN KOHTPOJIb, BHYTPUTPYOHAsl AMAarHOCTHKA

B paGote nccnenoBanbl OCHOBHBIE TEXHUYECKUE PELICHMSI, HAIIPABICHHbBIE Ha
NOBBINIEHHE J(PPEKTUBHOCTU, HAIEKHOCTH U OE30MaCHOCTH MarucTpajbHOTO
razonpoBoga. Ilo pe3ynbraram BHYTPUTPYOHOH JAMATHOCTHKU TEXHUYECKOE
COCTOSIHUE Ta30lpoBOAAa MPHU3HAHO MCIPABHBIM, OJHAKO I KOHKPETHBIX
MEXKpPAaHOBBIX YYaCTKOB PEKOMEHJIOBAHO IIPOBEJCHHE TEKYIIET0O PEMOHTA U
JOTIOJTHUTENBHOE O0CIIEeIOBaHUE. CJEACTBHE HM3HOCA HEOOXOOUM KalHUTaIbHBIN
PEMOHT JIaHHOTO YyyacTKa razomnpoBoga. /s moBblmeHuss 3(PPEKTUBHOCTH U
HAJeKHOCTH  Ta30MpOBOJla  PEKOMEHJIOBAaHbl  MPUMEHEHHWE  LU(PPOBOTO
paarorpapuyeckoro KOHTPOJISI CBApHBIX IIBOB, IPUMEHEHUE KOMOMHUPOBAHHOIO
MarHUTHO-YJIBTPa3BYKOBOTO nedeKTocKona, BOJIHO-IUCIIEPCUOHHOTO
AHTUKOPPO3MOHHOTO M AHTHUKOHJEHCATHOTO MOKPBITHS, a Takxke My(dTol 1 TAPC. B
paboTe MpUBEACH aHAIN3 TEXHUUECKUX PEIICHUH 10 MOBBIIIEHUIO d()PEeKTUBHOCTH
M HAACKHOCTH JIMHEWHOM YacTH MAaruCTPaJIbHOTO Ta3onpoBOJd, IPUBENCH
TEXHOJIOTHYECKHUI pacueT paboToCOCOOHOCTH TPyOONIpoOBOAA.

PaccMoTpeHsbI 1 TpUBeIeHBI MEPHI U MEPONPUATHS 17151 0€30I1aCHOTO BEICHUS
TEXHOJIOTUYECKOTO MPOLIecca U MPEeIOTBPAILECHUS BIUSHUS BPEIHBIX U TOKCUYHBIX
BEILIECTB HA DKCIUIyaTallMOHHBIA IIEPCOHAI U OKPYXKAIOLIYIO CpENy B LEJIOM.
[TpuBeneHsl MeponpusTHa MO OXpaHe Tpyda M OE30MaCHOCTH CTPOUTEILCTBA U
0€30MacHOCTH B UpE3BbIYANHBIX CUTYalUsIX. BBIOIHEHBI 5)KOHOMUYECKUE PACUETHI.

Pesynprarel naHHOM pabOThl MOTYT OBITh MCHOJB30BAHBI JUISl MOBBIIICHUS

3(G(HEKTUBHOCTH U HAJIEKHOCTU PabOThl MAaruCTPaJIbHOTO Ta30MPOBO/IA.

KOHmpO]lb 6blNOJIHEeHUA Meponpuﬂmuﬁ, HAnpaejlenHnsblx Ha nosvlilernue

HadedicHocmu, 3hghekmusHocmu u 6€30NACHOCMU IKCHILYAMayuu

Wsm. | Slucm Ne dokym. llodnucek | Aama MALUCIPATBHO20 2A30HP0OB00A
Paspab. Hosukosa E.O. Jlum. Jlucm Jlucmoe
Pyk0800. bpycHuk O.B. | | 7 111
Pyk-nb 00N |LLadpuHa A.B. Pe(pepaT
Otnenenue He(hTEra3oBoro jejia
['pynna 2bM12




Coxpamenus

ABII

BT/] — BHyTpuUTpyOHast TMarHOCTHKA;

I'TC — razorpaHcniopTHasi CUCTEMA;

KB/ — xoadurmenT 6e30macHOro JaBICHHUS;
KC — komnpeccopHas cTaHlus;

JIIIYMI' — JMHEVWHO-IPOU3BOACTBEHHOE VYIIPABICHUE MAaruCTpajbHBIX

Ta30IpoOBOIORB,

JIUMI — nmuHeitHas 4acTh MarucTpajibHOTO TPyOOIIPOBO/IA;
JIDC — nuHeHOo-9KCIITyaTalluOHHas CTy»K0a;
MI" — marucTpayibHBIN TPyOOTIPOBOS;

PK — paauorpaduueckuii KOHTPOIb.

KOHmpO]lb 6blNOJIHEeHUA Meponpuﬂmuﬁ, HAnpaejlenHnsblx Ha nosvlilernue

HadedicHocmu, 3hghekmusHocmu u 6€30NACHOCMU IKCHILYAMayuu

Wsm. | Slucm Ne dokym. llodnucek | Aama MALUCIPATBHO20 2A30HP0OB00A
Paspab. Hosukosa E.O. Jlum. Jlucm Jlucmoe
Pyko800. bpycHuk O.B. | | 8 111
pyxns 00N \Wadpura AB. CoxkpallieHus, TEpMUHBI U
ompeeICHUs Otnenenue He(hTEra3oBoro jejia
['pynna 2bM12




TepMuHBI U OnIpeaeTeHUS

MarucTpanabHblii razonpoBoa: Kommiiekc mTpou3BOJICTBEHHBIX OOBEKTOB,
00eCIeUnBaIOMUX TPAHCIIOPT MPUPOJHOTO WIIA TIOMyTHOTO HE(MTSHOTO Trasa, B
COCTaB KOTOPOTO BXOIAT OJHOHUTOYHBIN Ta3zonpoOBOJ, KOMIIPECCOPHBIE CTAHIINH,
YCTAHOBKM JIOMOJIHUTENIbHOM MOATOTOBKM Tra3a (HampuMmep, Mepel] MOPCKUM
Y4aCTKOM), YYaCTKH C JYIMHTaMU, IEPEXOJIbl YEPE3 BOJHBIE MPETpajibl, 3aropHas
apmarypa, KaMepbl npuemMa | 3ammycKa OYUCTHBIX  YCTPOMCTB,
ra3opacnpeicanuTeIbHbIe  CTaHIMU, Ta30U3MEPUTEIbHBIC CTAHIUU, CTAHUIUH
OXJIAXKIECHUS ra3a.

Hepaspymarwommii koHTposb: Pa3paboTka ¥ mpUMEHEHHE TEXHUYECKUX
METOJ0B HCCIEAOBAHNS MATEPHUAJIOB WJIM JIETAJIEH, Y3JI0B, KOMIIOHEHTOB WU3/ECIUH C
LIEJIBI0 OLICHKU UX LEJIOCTHOCTH, CBOMCTB, COCTaBa U U3MEPEHUSI T€OMETPUUECKUX
XapaKTePUCTUK MYTeM OOHAPYKEHHS M JIOKAJIU3aluU Je(PEKTOB, U3MEPEHUS HX
MnapaMeTpoB CIMOCO0aMM, HE YXYALIAIOIIMMHU MOCIEAYIONTYI0 AKCILTyaTalMOHHYIO
IIPUTOTHOCTD U HAJCKHOCTb.

TexHu4eckoe OMATHOCTHPOBAHHME Tra30NpoBoAa (AHATHOCTHUPOBAHUE) -
ONPEAEIIEHNE TEXHUUYECKOIO COCTOSHUS Ta30MPOBOJA, IIOMCK MECT U ONPEICIICHUE
MPUYUH OTKAa30B (HEUCIPABHOCTEH), a TaKkKe MPOTHO3UPOBAHUE €TI0 TEXHUUYECKOTO
COCTOSIHHUSL.

TexHHYecKoe COCTOsSIHME Ia30MpPOBOAA - COOTBETCTBUE OJHOMY W3 BHUIOB
TEXHUYECKOTO COCTOSIHUSI B JaHHBII MOMEHT BpeMEHHU (MCHpaBEH, HEUCIIPABEH,
paboTtocmoco0eH, HepabOTOCOCOOCH), ONpeneIsieMoe 0 CPAaBHCHUIO MCTHHHBIX
3HAYEHUI [MapaMeTPOB ra30MpPOBO/Ia C YCTAHOBICHHBIMU HOPMAaTUBHO-TEXHUYECKOM
JIOKYMEHTALUEN.

KanurajabHbli PEeMOHT JIMHEMHOHM 4YacTH ra3onpoBoaos: Komruieke
OpraHU3alMOHHO-TEXHUYECKUX MEPOTIPUATUH, BKIFOUAIOIINI pabOoThI, B pe3yJibTare
KOTOPBIX HE W3MEHSIOTCS OCHOBHBIE IIPOEKTHBIE IMMOKA3aTeM Ta30MpoBOJIa
(mpoekTHOE pabodyee JaBJICHHE, MPOU3BOAUTEILHOCTh M BUJ TPAHCTIOPTUPYEMOTO
MPOJyKTa), CBSI3aHHBIE C BOCCTAHOBJIEHHWEM OTJCIbHBIX YaCTEH, Y3JIOB, JIeTayei,

KOHCTPYKIIUH, MHXKCHEPHO-TEXHUUECKOTO 000PYIOBAHMS UJIH UX 3aMEHOMU B CBSI3H C
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(1)I/ISI/I‘{CCKI/IM H3HOCOM WJIM pa3pylICHUCM Ha Oonee JOJIIOBCYHBIC 1 OKOHOMUWYHBIC,

YViIydiaromuyue HMX OSKCINTYAaTallMOHHBIC IIOKA3aTCIIM, a4 TaKKC BOCCTAHOBJIICHHCM

IIPOEKTHBIX,

TCXHUYCCKUX MW OKCINTYAaTAIHOHHBIX XAPAKTCPUCTUK 00BEKTOB

TPaHCIIOpTa Ta3a, a TaKiKC IIPOCKTHBIM, O3KCIICPTHBIM, COIIPOBOAUTCIBHBIM H

HAJ30pHBIM 00€CTeYeHHEM 3TUX paboT, copepKaHHeM IUIOMAAe OTBOAA 3eMIIU

00BEKTOB.
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BBEJIEHUE

TpancnopTrpoBKa raza mno TpyoonpoBOy — OJAMH U3 CAMBIX SKOHOMHBIX U
3¢ GEeKTUBHBIX CMOCOOOB JOCTAaBKM Toidy0Oro TomiuBa. EIWHCTBEHHBIH €ro
CYLIECTBEHHBIH HENOCTaTOK — OOJblIME KalUTalbHbIE BIOXKEHHUS IPHU
NPOEKTUPOBAHUU U CTPOUTEITIHCTBE.

[IpoGnema HamexkHOCTH  TpPyOONPOBONOB  OOBEKTUBHO  CBfi3aHa C
MOBBIIICHHBIM PUCKOM aBapuil M OTKAa30B. OTO MPUBOAUT K 3HAYUTEIIbHBIM
HKOHOMHUYECKHUM MOTEPSM U CEPHE3HBIM IKOJIOTHUECKUM MOCIEICTBUIMU B CIIydae
aBapuu Ha TpyOorpoBoje. Pemienne 3Toil mpoOieMbl 3aKII04aeTCs B MOBBIIICHUN
HAJICKHOCTH U 3()(PEKTUBHOCTU JTMHEHHOM YaCTH MAaruCTPalbHBIX Ta30IPOBOIOB.

[Ipu ouLEeHKe HAAESKHOCTH KOHCTPYKUUWA TpPyOOIPOBOJOB HEOOXOAUMO
YUYUTBIBaTh OCOOCHHOCTHU, OTIMYAIOUIUE WX OT JIPYTUX KOHCTPYKIUH. OmgHOU u3
0COOEHHOCTEHN TPYyOOIPOBOIHOIO TPAHCIIOPTA HEMTH U raza SBIAETCS UX OOJbIIas
INPOTSKEHHOCTh, @ TAKXKE MMPOXOKICHHE Yepe3 pa3lInyHble KIMMATHUYECKUE U
reOJIOTHYECKUE 30HBI, OOJbIIAs METAIUIOEMKOCTh TPYO M IIMPOKHM CHEKTP
OTPHULATENBHBIX HATPY30K, BO3ACHCTBYIOIIMX HA TPYOOIIPOBO/.

OOGecrieueHne CTaOMIBLHOM  padOTHI, HAJEKHOCTH U OC30MaCHOCTH
MarucTpajbHbIX Ta30MPOBOJOB SIBISETCS YACThIO psijia MPUOPUTETHHIX 3a/lad B
MPOEKTUPOBAHUHU, CTPOUTEIHCTBE U HA CTAJAUM SKCILTyaTal|H.

Commacio Otuety ITAO «Tazmpom» 3a 2021 ron 55% wmaructpalibHbIX
ra3onpoBO/IOB MPEBBICUIIN PACUETHBIN CPOK CIIykObl. B TO ke Bpems norpebieHue
raza B Poccuu Beipocnio Ha 12% mo cpaBHenuto ¢ 2020 romom. B cBsizu ¢ 3tum,
pa3paboTKa TEXHMYECKHUX  PEIICHWH T0  TMOBBIIECHUIO  d(PPEKTUBHOCTU
HKCIUTyaTallii MaruCTPaJIbHbIX Ta30IIPOBOOB SIBISIETCS AKTYaJIbHOM.

b0 MarucTepcKoi AUCCepTaliU SBISIETCS pa3paboTKa pEeKOMEHIAIHMA TTO

ITOBBIIICHUIO BKCHHyaTaHHOHHOﬁ HaOgCKHOCTH U 3(1)(1JCKTI/IBHOCTI/I MarucCTpajaibHOTI'O

KOHmpO]lb 6blNOJIHEeHUA Meponpuﬂmuﬁ, Hanpaejlennvblx Ha noevliuerHue

HadedicHocmu, 3hghekmusHocmu u 6€30NACHOCMU IKCHILYAMayuu
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ra3onpoBo/a.

JIJist ToCTUKEHUS eI ObUIH MOCTaBIIECHBI CIEAYIOINE 3aIa4H:

- U3YYUTh HOPMATHUBHO-TEXHUYECKYIO JIOKYMEHTAllMI0 B 00JacTH
TPyOONPOBOIHOTO TPAHCIIOPTA rasa;

- NPOAHAIM3UPOBATh  TEXHUYECKUE  PEUIEHUS IO  IOBBIIICHHUIO
3¢ GEeKTUBHOCTH M HAJEKHOCTU MarucTpajbHOTO ra3onpoBOJa B COOTBETCTBHH C
HTJ;

— pa3paboTaTh PEKOMEHIAIIMU TI0 TOBBIICHUIO A(H(OEKTUBHOCTH U
HAJIeKHOCTh MAaruCTPaIbHOIO ra30npoBOAa;

— IPOU3BECTH  TEXHOJOTMYECKHH  pacyeTr  paboTOCHOCOOHOCTH
ra3onpoBo/a.

O0bekT nccaenoBanms: yyactok 0 — 110 kM MarucTpaibHOTo ra30npoBoaa
«ITapabens-Ky3z6acc 2» OO0 «I'a3npom Tpancrasz ToMck».

IIpeamer wMcciaenoBaHMsi: METOAbI  TOBBIIMICHUS  HAACKHOCTH U

3 (HEKTUBHOCTH MarucTpajbHOTO ra30lpoBOJA.

U3m.

Jlucm

Ne dokym.

lModnuckb

[lama

BBenenue

Jlucm

15




1 OBILAS YACThH

1.1 Onucanue cucTeMbl ra30MpPoOBOIOB

Paiton peamusanum MI' u ra3onpoBomHON ceTH pacrosnokeH B ToMckou n

KemepoBckoii o6nactu. [lanHbIe peTHOHBI TEPPUTOPHATHHO PACIIONIOKEHBI HA OTHON

U3 OAHOW M3 caMbIX OOJBIIMX PAaBHHUH B Mupe — 3anaaHo-CuOupckoi, KoTopas B

CBOIO ouepenb HaxoauTcsa B CpenHeoOckoil kotinoBuHE (puc. 1). MecTHOCTh MO

OoJIBIIICH YacTH XapaKTCpU3yCTCAa paBHUHHOCTLIO. Camas BbICOKasi OTMETKa B 3TOM

peruone He npesbimaet 150 MeTpoB. Haubonblinyo 4acTh TEPPUTOPUM COCTABISIOT

BOJIHO-00JIOTHBIE Yro/ibs U Jiec. TopdsiHbie 6os0Ta 3aHuMaroT 10 40% TeppuTOpUU.

3I[CCI> Jeca COCTOAT B OCHOBHOM M3 CJIM, KCIApPa H IINXTHI. IIouBBl sABISIIOTCS

Pa3IMYHON KOHLIEHTPALUH DIIUHBI, OT TBEPAOU A0 TBEPAOILIACTUYHOM [2].

werns

KC Apbarckan

ACTSYOUME F30N080MK

R sm3
HWXHEBAPTOBCK
5
@) KC Anexcangposcaas
POCCWUI
L 4
KC Napabens
KC Yanemro
( 4
KC Bonopmwwo
0 TOMCX
KC Npocxoxoso
O KEMEPOBO
KC Komyprusceas
O v « i=
BAPABMHCK KC Hosoombupex
O omex HOBOCHBEHPCK
O HOBOKY3HELK
) HOBOANTARCK
O
BAPHAYN
SHIACK
KA3AXCTAH
R30nepepatavsacus -
| 1. 2 BENOKYPUXA O O rOPHO-ANTANCK

@ Kowpeccoone crampm

PI/ICYHOK 1 — PacnonoxeHne cetu Ta30npoBOJAOB

CeiicMHuueckast akTUBHOCTBD BJIOJIb TEPPUTOPHUAIIBHOTO PACTIOIOKEHHS TPACCHI

TpyOOTpoOBO/Ia OTCYTCTBYET. BAombs Tpacchl TpyOOmpoBOAa HET 3ampeTHHIX 30H.

YyacTku, 0003HAYECHHbBIC BIOJIb TpPacChl TDV6OHDOBO)13, HC 3alipCuialoT IIPOXO

Konmpons evinonnenus meponpusmuil, HanpPasieHHbIX HA NOBbIULEHUE
HadedicHocmu, 3hghekmusHocmu u 6€30NACHOCMU IKCHILYAMayuu
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MOCTOPOHHUX JIUII, B CBSI3U C 3TUM OTpakJIeHUM 37iech He Habmonaercs. OqHako asis
CO37aHUs U TOJIJIEPKAHUS HOPMAJIBHBIX YCIOBUM 3KCIUTYaTalluH U TPEAOTBPAILICHHS
BO3MOKHBIX TOBPEXIACHUM Ta30lpPOBOAA YCTAaHABIMBAIOTCA OXPAHHBIE 30HBI B
cooTBeTcTBUHM ¢ «IIpaBuinamMu oxpaHbl MaruCTpagbHBIX TPYOOIIPOBOIOBY.

B n1aHHOW MECTHOCTHM 4Ype3BBIYAWHBIE CUTyallud HPUPOJHOIO XapakTepa
MOTYT OBITh B BHJIE: PE3KUX MOHMKEHUN TEMIIEpaTypbl OKPY’KarOLIEH Cpeabl A0 -
55°C, necubie U TOpQsHbIE MOXapbl, OONBIION YPOBEHb MABOJIKOBBIX BOJ, Kak
CJIEICTBUE — HABOJHEHUSI.

OxpaHHasg 30Ha Ta30NpoBOa — O3TO TEPPUTOPHUS, OrPAHUYEHHBIN
BOOOpPaKa€MBbIMU JIMHUAMHU peibeda. DT JIMHUU MPOBOASTCS HA PACCTOSTHUM 25
METPOB B 00€ CTOPOHBI OT OCEBOM JIMHUU T'a30MpOBOJA. PaCKONKu U Jpyruve BHJIbI
3eMJISIHBIX pa0oT, ykazanuble B [ITOMI], koTopble MOTYT OBpPEAUTH TPYOOIIPOBO/I,
HE JIOMYCKAIOTCS B IIpeJieax 3alpeTHOM 30HbI 0€3 IPeIBapUTEIBHOTO COMNIACOBAHUS
c JIIIYMI. Tpacca tpybOompoBoma pa3zMedeHa M 0OO3HaueHa (rIaxkkamu IS
yKa3aHus TpaHUll IUIOMAAN OXPAaHHOM 30HBI, U B Ipeleiax 3alpeTHOM 30HBI HE
OyIyT pa3pelnieHbl 3eMIISIHbIE U B3pbIBHbBIE pa0OTHI [26].

OrpaHuveHHbIE 30HBI JJI MECTHBIX OO0bEKTOB: [Liomiagka koMmnpeccopHOn
cranuuu  «[lapabenb», MECTO COEIMHEHHS CTAaHUUU C MAarucTpajbHbIM
ra3onpoBOIOM M  Ta30paclpeiesiuTeNbHas CTaHUUs HMMEIOT COOCTBEHHBIE
OrOpOKE€HHbIE TeppuTopuH. IIpedensl 3anpeTHBIX 30H YCTaHABIMBAKOTCA 110
NEPUMETPY OIPAKIEHUS, COCTOSILIETO U3 CINIOIIHOTO OETOHHOTO 3a00pa MK 3a00pa
U3 TPOBOJIOYHOM CETKH, YCTAHOBJIEHHOTO Ha METAJUIMYECKHX CTOJI0ax U
0003HAYEHHOTO COOTBETCTBYIOLIUMHU 3HAaKaMU J[UIg MpPeJOTBpPAlleHHs] TOCTyIa
MTOCTOPOHHMX JIULI.

[ToMuMoO 3ampeTHBIX M KOHTPOJMPYEMBIX 30H [UIsl TPyOOIPOBOIOB,
KOMIIPECCOPHBIX M PACTIPEICIIUTENbHBIX CTaHIUMKi B coorBeTcTBUU co CHull
2.05.06-85*, mnst Repunr yKazaHbl TakkKe MUHUMAJIbHbIC O€30TacCHBIC PACCTOSIHUS
(MBP) oT xuibIX paifoHOB, MPOMBIIIICHHBIX U CEITLCKOXO3SIMCTBEHHBIX OOBEKTOB,
aBTOMOOWJIBHBIX JIOPOT, >KEJIE3HOAOPOXKHBIX JIMHUM, BBICOKOBOJIBTHBIX JIMHHM

SIEKTPONEpENAdH, adPONOPTOB U APYTUX coopykeHui. 3HaueHus MBP 3aBucsT ot
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KaTCropuu U JuaMcTpa ra3ornpoBoja, a TakKe OT 00BEKTOB COMaJIBHOI'O 3HAYCHUA
H IIOTCHIHAJIa LCITHBIX aBapI/Iﬁ Ha Ta30IpoBOOdaX, KOMIIPCCCOPHBIX CTAHIOUAX U

CTaHIMSIX pacIpeeeHHs MPUPOIHOTO ra3a (tabmuma 1).

Tabmuna 1 — MunuManbsHbie 6e30macHbIe paccTosHUs OT Ta3onpoBonos, KC, I'PC [24]

[wnametp
razonpoBojia | Menee ] ] 800- 1000- 1200-
mepsoro | 300 | 5007000 1 600-800 14500 | 1200 | 1400
KJlIacca, MM

Rcuym oT
ra3onpoBojia

EPBOTO
KJiacca, M

Rcuym oT

I'PC, m

Rcuym oT

KC, m
CormnacHo [18] canumtapHo-3amuTHbie 30HBI (C33) I MarucTpaibHBIX

100 150 200 250 300 350

150 175 200 250 300 350

500 500 700 700 700 700

TpyOONPOBO/IOB CIEAYET OMNPENENsATh C YYETOM MHUHUMAIBHBIX PACCTOSIHUN OT
rOpOJIOB U [JPYTMX HACEJICHHBIX IYHKTOB WU OT WHAWBHUIYAJbHBIX 3IaHUU,
TpeOyeMbIX CTPOUTEIHHBIMU HOPMAaMU U TIpaBUJIaMU JJii OOECIEUeHUs HUX
Oe3omacHocTH. WX paciiupeHue JOMKHO OCYLIECTBISTHCS B COOTBETCTBUHU C
paspemenriem Ne 1919 ot 31.12.2001 r. TocynapcTBEHHOTO KOMUTETA MO OXpaHe
OKpYy>Karoliei cpenbl Tomckol o0acTu.

OO0O «T"a3npom Tpancra3 ToMck», CTONPOLIEHTHOE JAOYEPHEE MPEANPUITUE
[TAO «I'a3npom», pabGoraer B 14 permonax Cubupu u JlanmeHero Bocroxa.
Kommanwus sxcrutyarupyet 6osnee 9 000 kunmomeTpoB HedTe- u razonpoBoaos (MI).
Kommanus nocrasmisier 6onee 19 munmapaoB KybomeTpos rasa B rof [2].

1.2 KnumaTrudeckasi XapaKTepuCTHKA palloHa padoT

HccnenyeMbie 00BEKTHI pacmojiaratoTcsi Ha TeppuTopun ToMckoil obiacTw,
KOTOpasi OTHOCHUTCSL K XOJIOIHOMY PEruoHy (COIIacHO KapTe peruoHaibHOTO
pacrpeneneHns KIUMAaTUYEeCKOTO BO3JCHCTBUS Ha TEXHUYECKUE W3ACHUS WU
marepuansl Ha ocHoBe ['OCT 16350-80 [25]). Knumarudeckue yciaoBus

MpeACTaBIeHbI B TAOIHIIE 2:

Jlucm

OO0mrast yacth

U3m.
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Tabmuma 2 — XapakTepUCTHUKU KIMMATHYECKUX YCIOBHM [25]

n/m HanmenoBanue xapakTepucTUKu Enunnna 3HaueHue
HU3MEPCHUS

1. | CpenneromoBas TeMmreparypa °C -3
HapY>KHOTO BO3yXa

2. | CpenHss MakcuMajbHas TeMIepaTypa °C 22,8
HapY>KHOTO BO3/lyXa HauOoJee
KAPKOTO Mecsilia roja

3. | AGCOmIOTHBIN MaKCUMyM °C 37
TEeMITepaTyphbl HAPYKHOTO BO3AyXa

4, | Cpemnsss TemrepaTypa HapyXHOTO °C -25,8
BO3yXa Hauboee XOJIOJTHOTO
nepuoja

5. | AGCODIOTHBIN MUHUMYM TEMIIEPATypPbl °C -52
HapY>KHOTO BO3/yXa

6. | Haubonee >xapkuii Mecsil rojia Hronp

1. Haubosee xomoaHbIid MecsIL roga SlHBaph

8. | IIpogomKkuTenbHOCTh BPEMEHHU T0J1a C Cyr. 108
MTOJIOKUTETHHBIMH CYTOYHBIMH
TEeMIIepaTypaMu

9. | [IpoaomKUTEeNbHOCT BPEMEHHU T'0J1a C Cyr. 254
OTpHULIATEITLHBIMU CYTOYHBIMH
TeMIlepaTypaMu

10. | [Ipeobnagatonue BETpbl B  TEIUIOE C3
BpeMsi ToJ1a

11. | CpenHsis CKOpOCTb BETpa B TEIUIOE M/ceK 1,8
BpeMs rojia

12. | [Ipeobnagaroniue BETPHI B XOJIOJTHOE 103
BpeMs rojia

13. | CpenHssi CKOPOCTh BETpa B XOJIOTHOE M/CeK 3,8
BpeMsi Tojia

14. | Cpennee naBlieHHE BO3IyXa B JICTHUI rlla 1000
EPHO/T

15. | Cpennee naBiieHHE BO3/lyXa B 3SUMHUN rlla 1019
TIEPHO]T

16. | CpenHeronoBoe KOJIMUECTBO OCAJIKOB MM 540

17. | Cpennsis MecsiuHash MHTErpajibHas MK/ M?
MOBEPXHOCTHASI IJIOTHOCTh IOTOKA
CyMMAapHOTO COJTHEYHOTO M3TyUYCHUS B
12 4. 30 MUH. MECTHOTO BPEMEHH B
TEITI0€ BPeMs ToJia (MI0JIb) B XOJIO0IHOE
BpeMs rojia (SSHBaphb) 518

371
Jlucm
OO0mrast yacth 19
Usm. | Jlucm Ne dokym. lModnuck |dama




1.3 Xapakrepucruka ycJoBui pador

Texnuueckoe oOcmyxxkuBanue razomnpoBona «Ilapabenn-Kyszbacc» u ero

PEMOHT MCTOAOM BPC3KHN «KATYIIKW» OCYIICCTBIISICTCA HA BTOpOfI HHUTKC Ha YIaCTKC

0-110 kM, a UMEHHO Ha 64 KM.

MecTHOCTE B OCHOBHOM paBHHMHHAs. boiplias 4acTe TEPPUTOPUU MTOKPHITA

JeCaMH M CEJIbCKOXO3SMCTBEHHBIMU YTOAbSAMH. OTOT Y4YacTOK TpyOOmpoBoaa

obcnyxuBaercs «Ilapadenbckoii [T11».

U3m.

Jlucm

Ne dokym.

lModnuckb

[lama

OO0mrast yacth

Jlucm

20




4 PEKOMEHJAIIUU ITO NOBBIITEHUIO HAJAEXKHOCTU U
IPPEKTUBHOCTU MAT'UCTPAJIBHOT O I'A3OITPOBOJA
4.1 HHudposoii paguorpaduyecknii KOHTPOJIb

[udposas paguorpaduss — TEXHOIOTUS PEHTTEHOTpahUUECKOr0 KOHTPOJIS,
IpU KOTOPON HOCHUTENEM PEHTTEHOBCKOTO HM300pa)KEHUSI BBICTYMAeT HE IJICHKA,
a uiockonanenbHbll - gerektop (DDA-cuctema). Jlns mpoBenenuss PK  Takum
CIIOCOOOM MO-TIPEKHEMY TPeOyeTCsl ICTOUHUK HOHU3UpYIoliero uznyuenus (MUN),
ATAJOHbl YYBCTBUTEIBHOCTH W MapKUpPOBOYHBIE 3HAaKU. TOJNBKO BMECTO
PEHTIC€HOBCKOM TUIEHKHU, 3apsKEHHON B KAaCCEThI C YCUIIMBAIOIIMMU 3KpaHAMH, Ha
OOBEKTE yCTAHABIUBACTCS MaTPUUHBIA AETEKTOP. DTO AIEKTPOHHOE YCTPOHCTBO C
HA0OpOM  JIETEKTUPYIOIIMX  DJIEMEHTOB,  MOAKIIOYEHHOE  HANpsSIMyl K
NEPCOHAIBHOMY KOMIIbIOTEpY (HOYTOYKy). [Ipmbop mnormomaer peHTreHOBCKOE
u3jyueHue u nepenaét uudponoe nzoopaxenue Ha [IK. Otnamgaer HeoOXOAUMOCTh
B Herarockone. llomydeHHbli 1HM(POBOII CHUMOK MOXHO MacIITaOUpPOBATH,
o0pe3arb, «IPOTOHATH» uepe3 (QWIBTPhl U HHBIM 00pa3oM o0pabareiBaTh B
crienmanusupoBanHoMm 110 [39].

B crangapTHOM BHJE cucTeMa BKIIIOYAET B CeOst:

- MJIOCKOMAHEAbHBIM  JIETEKTOP. OTO JJIEKTPOHHOE YCTPOMCTBO B
AJTIOMUHUEBOM KOpITyce MpsIMOYyrojbHOM (opmbl (10 43x43 cM) C 3alIUTHBIM
HKpaHOM U3 KapOoHa. BHyTpu — cBeTOUYyBCTBUTENbHAS MATPUILIA, TIOKPHITAsI CIIOEM
cruHTIWUIATOpa. CIHUHTHILISATOP — 3TO MaTepual, OTBEYAIONIUH 3a TpeoOpa3oBaHue
U3ITyYEHHUSI B CBET.

— [1K (HoyTOyK). [TonyueHHOe ¢ AeTeKTopa N300pakeHNEe BHIBOAUTCS Ha
MOHHMTOpP HACTOJBHOTO KoMmIbioTepa. Hekoropeie cuctemsl st nudpoBoi
paguorpaduu KOMIUIEKTYIOTCSl IIJIaHIIETOM, HO JTO, CKOpee, i D3Kcrpecc-

IIPOCMOTpPa PEHTTCHOTPaMM, HEXKEJIU ISl TIOJTHOIIEHHON X 00pabOTKH;

KOHmpO]lb 6blNOJIHEeHUA Meponpuﬂmmi, HAnpaejlennsblx Ha nosvlilernue

HadedicHocmu, 3hghekmusHocmu u 6€30NACHOCMU IKCHILYAMayuu

Wsm. | Slucm Ne dokym. llodnucek | Aama MALUCIPATBHO20 2A30HP0OB00A
Paspab. Hosukosa E.O. PGKOMCHHaHI/II/I o Jlum. Jlucm Jlucmoe
Pyko800. bpycHuk O.B. | | 47 111
IIOBBIIICHUIO HAACKHOCTH U
Pyk-nb 00N |LLadpuHa A.B.
s dekTuBHOCTH Otzenenne He(TEra30BoOro JIeja

MarvucTpajbHOI'0 ra3ornpoBoia I'pynna 2b6M12



https://defektoskopist.ru/page.php?p=radiacionniy-kontrol/radiograficheskiy-kontrol
https://defektoskopist.ru/page.php?p=radiacionniy-kontrol/radiograficheskaya-plenka
https://defektoskopist.ru/osnovi-nk/ploskopanelnye-detektory.71/
https://defektoskopist.ru/page.php?p=radiacionniy-kontrol/usilivayuschie-ekrany-dlya-radiograficheskogo-kontrolya
https://defektoskopist.ru/osnovi-nk/negatoskopy.73/
https://defektoskopist.ru/osnovi-nk/ploskopanelnye-detektory.71/

— IporpaMMHOE 0OeCTIeUeHHE.

[IpenmyniecTBa Ucnonb30BaHus HUPPOBOI paarorpaduu:

- COKpAILlCHHE ONEPALMOHHBIX pacxogoB npu nposeneHun PK.
HckiroyaroTcest pacxXoAHble MaTeprabl: INIEHKA, pEaKTUBBI, KIOBETHI, 3a1achl BOJIbI,
apXUB CHUMKOB, IIPOSIBOYHAS U CYIIWJIbHAs MallHa, HEraTOCKOIbI, IEHCUTOMETDHI,
KacCeThl, HEAKTUYHbIC (POHAPH U T.1.

- XpaHEHUE CHUMKOB B TEUEHHE JJIUTEIBHOTO BPEMEHHM O€3 IOoTepb
Ka4yeCTBa,;

- yCKOpEeHue nporuecca HOJIyYEHHUS PEHTIEHOIpaMM "
npousBoauTenpHoCcTH PK B ienowm;

- yrpoienue nposenenus PK;

- MTHOBEHHAasl OIl€HKa KadecTBa CHMMKA. [Ipum HeoOxomumocTtu, cpazy
MOKHO TIOBTOPHUTb 3KCIIO3ULIUH;

- IOBBIIICHHAs] KOHTPACTHAs YyBCTBUTEIIBHOCTD;

— 00JIBII0I HAOOp MHCTPYMEHTOB JIJIs1 00pabOTKU U300paKEHUI;

- JOTIOJTHUTENbHBIE TAPaHTUH 0€3011aCHOCTH;

- nposeaeHue PK o mexaynapogneim ctangapram [40].

B cpaBHenun uudposoro PK u mnenounoro PK monyuwim crnepyromue

pEe3yJbTaThI:

Tabnuna 7 — CpaBHUTENBHBIN aHaIU3 [U(PPOoBOro U mieHoyHoro PK

Paauorpadbmuyeckui

LiudopoBom
KOHTPOAb C _
MokasaTteAb paauorpadomnyieckmm
NPUMEHEeHUeM
KOHTPOAb
MAEHKH
3000 akcno3uumn
Bpems 4 100 50

CroumocTb 3000 AMCTOB
AeHeXHble 3aTpaThbl nAeHkK, py6./ CtommocTs | 1017000 72900
MAQCTUHBI, PYO.

Aon. pacxoabl (7,2 KOMOAEKTA
npossutead, 10,8 kKomnaekTa 85000 0
dovkcaka), pyo.

KavecTBO
M306paKEeHUS

PP (MMKCEAU/AIOMM) 500 10000

YyBCTBMTEABHOCTb MR (MUAAMPEHTIEH) ] 0,1-0,5

Jlucm
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BpeMms, HeOBXOAUMOE AAS 3aTpaTbl HO PACXOAHbIE

A NPoOBEeAEHUE KOHTPOAS MATepUaAbl
S 100 & 1200000
e o
5 2 1000000
v 80 2
5 § 800000
5 ;" S 600000
g o
5 40 < 400000
5 2
O O
S 200000
£ 20 <
Q X
4 © AEHEXHBIE
BPEMS BAOXEHMS
BPTK naeHka  BPIK umdppa BPIK naeHka  BPTK umdopa

PI/ICYHOK 10 — Pa3HI/II_Ia JACHCIKHBIX 3aTpaT U 3aTpaT BPEMCHH Ha IIPOBCACHUC JIBYX BUJOB

PK
Ka4ecTBo M306paxeHus, YyBCTBUTEABHOCTb CbEMKU
5 MOAYHOEMOro KOHTPOAEM NPy NPOBEAEHUSI KOHTPOAS
(24
Q
5 10000 1
3] =
(@] (@)
% 8000 oS
<
Q )
2 6000 Fos
P g
= 2 04
S 4000 >
Q 0
) q<) 0,2
_y :
0 o
g o) 0
S 0 ke 4YBCTBMTEABHOCTb
KAYECTBO M3OBPAXEHIY CbEMKM
BPIK naenka BPIK umdopa BPTK naeHka BPIK umdopa

Pucynok 11 — Pa3nuia kauecTBa mmojryqaeMoro u300pake€Husi 1 YyBCTBUTEIbHOCTH

o0opynoBaHue pH MpoBeaeHNH 1BYX BuaoB PK

4.2 My¢pra u3 I'APC
Poccuiickue pa3paOoTUMKU TPEIOKUIN PEMOHTHYIO CTEKJIOTIACTHKOBYIO
mybty u3z F'APC [41].
Butku MyQThl U3 KOMMIO3UIIMOHHOTO Marepuaia, a TakXke JIOKaJIbHbIE
YY9aCTKH CTEHKH TOBPEXKICHHOTO TPyOOMpOBOJa CKJICHBAIOTCS M HW30JIUPYIOTCS

XHUMCTOMKHUM KJIEEBBIM COCTABOM.

Jlucm

PCKOMGHI[&IIHI/I 1O MOBBIIMNCHHUIO HAACKHOCTHU U

U3sm.
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3AJJAHHME K PA3JIEJTY
«COOUAJIBHAA OTBETCTBEHHOCTDb»
Oobyuaromemycs:

I'pynna

PUO

2bM12

Hosukosa Exatepuna OpreBHa

MIxosa WIIITP

Otnenenune (HOLY)

Otnenenns HeTEra3oBoro
Jena

YpoBeHb

oOpa3oBaHus Maructpatypa

Hal'lpaB.]'leHI/Ie/CHeIII/Ia.]ILHOCTL

21.04.01 «Hedrerazosoe
neno» npoduib
«HanexnocTts 1
0€e3011aCHOCTh 0O0OBEKTOB
TPAHCIIOPTA U XPAHCHHUS
YTJICBOJIOPOIOB)

Tema: «KoOHTPO/Ib BHINOJHEHUSI MePONPUSITHI, HAIPABJIEHHBIX HA MOBbILLIEHHE
HA/1eKHOCTH, 3P (PeKTUBHOCTH M H€30MACHOCTH IKCIIYATALMH MATHCTPAJILHOTO

ra3onpoBoaa»

Hcxoanble JaHHBbIE K pasgeiny «Couua.m)naﬂ OTBETCTBEHHOCTb» .

BBenenue: Obvekm  uccnedoanus:  MarucTPabHBIN
— XapakTepucThka o0bekTa |razonpoBo] «Ilapabens-Kysz0acc-2»
uccienoBanms (BeulecTBo, marepuai, |O0racme npumenenus: TPAHCIOPTUPOBKA rasa
npubop, QJITOPHTM, METOJIMKa, |1 Fa30BOr0 KOHJIEHcaTa
pabouas 30Ha) u obmactu ero |Pabouas 30ma: OTKPBITBIA BO3IYX, IOJEBBIE
MPUMCHCHHUS. YCIIOBUS MPU MIPOU3BOJICTBE HEPA3PYIIAIOIIETO

KOHTPOJISI

HepequL BOIIPOCOB, MOMJICIKANUX UCCICAOBAHNUIO, IIPOCKTUPOBAHUIO U pa3pa60TI<e:

1. TIlpaBoBble M  OpraHM3alMOHHBbIE
BOINpocbIoOecneyeHus1 0e30MacHOCTH:

1. IlpenenbHO JOMyCTUMBIE KOHIIEHTpPALIUH
BpEIHBIX BEIIECTB B BO3JyXe paboudeil 30HBI.

— coenuanpHble  (XapakTepHble 1pu | [ MTHEHMYECKHE HOPMATHUBBI
sKcIuryaranuu oobekra ucenenosanus, | 2. CanlluH  2.2.4.548-96. T'urnennueckue
IPOEKTUPYeMOil  pabodeil  30HBI) | TPeOOBaHUS K MHUKPOKJIUMATY
TIPaBOBbBIE HOPMBI TPYIOBOTO | IPOU3BOACTBEHHBIX TOMENIEHUI
3aKOHO/ATENIbCTBA; 3. CHull 2.05.06-85 MarwucrpaibHbie
—  OpraHM3allMOHHBIE MEPOIpPHUATUs IIpH | TPYOOIPOBOBI;

KOMIIOHOBKC pa6oqel71 30HBI.

4. Tpynooii konekc Poccuiickoit deneparuu
ot 30.12.2001 Ne197-®@3 (pen. ot 09.03.2021)
// Cobpanue 3akoHonaTenbcTBa PO. — ['maBa
34, ct. 212. OGsa3anHOCTH paboTonaTesns 1o
o0ecreyeHn o 6€30MacHbIX YCIOBUH U OXpaHbI
TpyAa.

2. IIpon3BoacTBeHHast 0€301aCHOCTD:
— AHaiM3 NOTEHUUANbHBIX BPEIHBIX U
OMAacHBIX (haKTOPOB
— Ob6ocHoBaHMe

Bpennbie u onacHble hakTOpHI:
— TOKCHYHBIE U BPEJIHBIE BELLIECTBA;
— TIOBBILICHHBIA YPOBEHB IIyMa;

MEpOIPUATHI IO — OTKJIOHEHUE MoKa3aTesen
CHI)KEHUIO X BO3JEHCTBUSA MUKpOKJIMMaTa B paboueii 30He;
— HEJOCTAaTOYHAs OCBEILIEHHOCTh

paboueii 30HbI;
— HOHH3HPYIOIIEe H3ITyUeHHE;




— TOJBUXHBIE 4acTH
MIPOU3BO/ICTBEHHOTO 000PY/10BaHMS;
— DIIEKTPUYECKUU TOK;

3. IkoJiornyeckasi 60e30MACHOCTH NMPHU
IKCIIYyaTANMH:

Bo3jneiictBue Ha  ceJlUTeOHYI0  30HY
OTCYTCTBYET;

Bo3neiictrBue Ha  armocdepy:  BbIOpoC
[IEPEKAYNBAEMOr0 YIVIEBOJOPOIHOIO ChIPbS U
MHBIX 3arps3HSIOLIMX BEIIECTB B PE3YJIbTATE
o0pa3oBaHMs CKBO3HBIX OTBEPCTUH, CBUIIICH B
Tese TpyOonpoBoa.

BosaeiictBue Ha ruapocdepy: 3arps3HEHUE
CTOYHBIX BOJI.

Bo3neiictBue Ha  JuTOC(pepy:  OTXOHbI
BHYTPUTPYOHBIX OTJIOXKEHUH, 00pa30BaBIINXCS
B pe3yJbTaTe OUUCTKHU.

4. be30nacHOCTb B Ype3BbIYANHBIX
CUTYaIUAX:

Bo3mosxknbie YC: BbIX0oa YIJIEBOJOPOJIOB,
PUPOIHBIC Ype3BbIYAITHBIC CUTYaIlH,
BO3TOPAHKE YIIIEBOJIOPOOB.

Haun6Gonee tunuunas YC: Bosropanue
YIJIEBOJOPOIOB.

JlaTa BbIIAYM 3aJaHUA [IJIA pa3/iesia B COOTBETCTBHH C

KaJeHIaPHbIM Y4eOHbIM rpa)uKom

3aua1me BbIIAJI KOHCYJILTAHT 110 pa3jiejry «COIII/Ia.]II)HaH OTBETCTBECHHOCTB)»

JIO/KHOCTH ®UO Yuenast crenens, Hoanuck Jarta
3BaHHUeE
Jonent OO]] Ceunn A. A.
3anaHne NPUHSAJ K MCTIOJHEHUI0 00yYar0MACs:
I'pynna Hoanucey Hdara

2bM12 Hosukoa Exarepuna FOpreBHa




6 COUAJIBHASA OTBETCTBEHHOCTbD

B nmanHOoM pasmene paccMaTpuBaeTCsl COLMAlIbHAas OTBETCTBEHHOCTh 3a
coOmroneHe TpeOOBaHUIN TPOU3BOICTBEHHON, JKOJOTUYECKON O€30macHOCTH, a
Takke 0e3omacHocTy B ciryyae Bo3HUKHOBeHUS UC. OCHOBHBIM pabO4YMM MECTOM
IIPY TIPOU3BOJICTBE PAOOT SBIISCTCS OTKPBITHIN BO3MyX, TOJIEBBIE YCIOBHS. PaboTh
MIPOU3BOSTCS B JHEBHOE BPEMSI CYTOK.

OOBEKTOM HCCIIeIOBaHUS SIBISIETCS MarucTpaabHbIi razonposos «llapaderns-
Kysbacc». Paiton pacnonoxenust cetu MI' u razonpoBonoB: paiioHbl TomMckol U
KeMepoBckoii 001acTH, pacioIoKeHHbIE B Mpe/ienax OJHON U3 BeTUYalllinX B MUpe
HU3MEHHBIX paBHUH 3anagHo — Cubupckoii B CpeiHe0OCKOM KOTIOBUHE. XapaKTep
TEPPUTOPUU — PABHUHHBIM, BBICOTHBIE OTMETKM Ha JaHHOW MECTHOCTH HE
MpeBOCXOAAT OTMETKH B 150 M. BoloTHO-€CHCTasi MECTHOCTh 3aHUMAET OTPOMHYIO
4acTb TEPPUTOPUH.

OO6nacTh MpUMEHEHUs: TPAHCIIOPTUPOBKA I'a3a U Ia30BOr0 KOHIEHCATA.

B cootBerctBun ¢ @3 Nell6 «O mpoMBIIIIEHHON O€30MacCHOCTH OIACHBIX
MPOU3BOJCTBEHHBIX OOBEKTOBY» MATrUCTPAJIbHBIE TPYOONPOBOABI OTHOCSTCS K
omacHbIM  oObekTaMm.  Jlepekrockomusi ~ TPyOOINPOBOJOB  MOJPA3yMEBAIOT
B3aMMOJICHCTBHE  CHEHUAIMCTOB  CEPBUCHBIX  KOMIIAHUH C  OMAcCHBIMHU
MPOU3BOJCTBEHHBIMU (PAKTOpaMU, B CBSI3U C YE€M BO3HUKACT HEOOXOAUMOCThH B
CTPOTOM HOPMHUPOBAaHUU YCJIOBUM Tpyda, IMPOBEACHUU MEPONPUATUN IO
YMEHBIIICHUIO BO3JIEUCTBUN BPEAHBIX U OMACHBIX (HDaKTOPOB Ha CHEIUAIHUCTOB
HEpa3pyILIAOIIEro KOHTPOJISI U OKPYIKAOIILYIO CpENy.

6.1 IIpaBoBbIe U OPraHU3aANNOHHbIC BONPOCHI 00ecnedyeHUus 0e30MACHOCTH

Cormnacao IIb 03-440-02 «IIpaBuna arrectanuu TMepcoHana B 00JacTH
HEpa3pylIalolIer0o KOHTPOJS», K MPOBEACHUIO HEpa3pylIAoIero KOHTPOJIs
OMAaCHBIX TPOU3BOJACTBEHHBIX OOBEKTOB JOMYCKAIOTCS JMIA, AocTUrmme 18-

JICTHETO BO3pacTa, KOTOPHIC TIPONIIM MEAUIIMHCKHM OCMOTP M HE HMCIOT

KOHmpO./lb BbINOJIHeHUA Meponpuﬂmuﬁ, HanpaesjienHnvblXx Ha nosvliuerHue

H(l()el)fCHOCWlu, 3¢qbel<muel-tocmu u bezonacHocmu IKcniyamayuu

nzm. | Jlucm Ne dokym. lNodnuck | Aama MA2UCMPATbHO20 2A30NP0B00A
Pa3pab. Hosukosa E.1O. Jlum. Jlucm Jlucmos
Pyk0800. bpycHuk O.B. | | 64 111
Pyk-no 00N |WadpuHa A.B. COHHaHBHa’I
OTBETCTBEHHOCTEL Otnenenune He(hTEra3oBoro Jeia
I'pymma 2bM12




MPOTUBOIMOKA3aHUM, UMEIOT IOKYMEHTBI O MPOXOXKIECHUE aTTECTALUU, MPOIIEIIINE
MHCTPYKTaX 10 TeXHUKE 0e30MmacHoCTU. B cooTBeTCTBUU € (henepaibHbIM 3aKOHOM
P® or 28.12.2013 Ne 426-®3 «O cneuuasbHON OLICHKE YCIOBUU TpyAay,
CHEIUATNCTBI HEPa3pyIIAOIIEro KOHTPOJIS CTAIKUBAIOTCS C BPEAHBIMU YCIOBUSAMHU
Tpyna [4].

Pabouass 30Ha COTPYIHHMKOB CEpPBUCHOM KOMIIAHWM MOJAPA3yMeEBAaeT
BO3MOXKHO€ BO3/ICMCTBUE Ha HUX PAaUAllMOHHOTO U3Ty4YE€HUN, OTKIIOHEHUH KJIMMaTa
B pa0oueii 30He 1 ipu paboTe Ha OTKPHITOM BO3yXE U IPyTHe BPEAHbIE U ONACHbIC
dakropsl. KoMrieHcaius 3a BpeJHbIe YCIOBHS TPyJa U €€ pa3Mep yCTaHABIMBACTCS
Ha OCHOBAaHUHU CTaTe TPYAOBOTO KOJAEKCA, KOJUIEKTMBHOTO JOTOBOPA MM MHBIX
BHYTPEHHUX JOKYMEHTOB MPEANPHUATHS. 3aKOHOAATEIHCTBOM MPEITyCMOTPEHO, UTO
JqroU, padoTaroIIMe B OMACHBIX YCJIOBHUSX, MOTYT HOJy4yaThb Takue rapaHTUU U
KOMITCHCAIIUH:

— YMEHbILIEHUE KOJIMYecTBa pabouux 4acoB /10 36 4acoB B HEAETIO U
MEHBIIIE (B 3aBUCUMOCTH OT peKuMa pabOoThl — BAXTOBbIH, TIOCTOSHHBIN);

— OIUIAYUBAEMbI  OTIYCK,  SIBISIOIIMKACA  JOMOJHUTEIBHBIM |
MPEAOCTABIISIEMbIM KaX bl roJ1 (HE MEHbIIE 7 KaJICHAAPHBIX JHEN);

— HaJI0aBKa 3a BPEIHOCTh B pa3Mepe He MeHbIe 4% OT OKIaaa;

— OecruiaTHOE JICYEHUE U 03[I0POBJICHUE;

— BbI/1a4a CIIELOAEK bl U CPEICTB MHANBUIYaIbHOM 3aIlIUTHI.

[TockonbKy MPOBEAEHUE HEpa3pyLIAOIMIUA KOHTPOJIb OCYILIECTBISAETCA
HEIMOCPEICTBEHHO Ha JIe)EKTHOM ydacTKe TpyOOIpoBoja, opraHu3aius pabdoueit
30HBI BBITIOJHSIETCS B XO/I€ MOATOTOBUTENbHBIX padoT. Ilpu paborte B KoTioOBaHE
CHEIUATNCT HEepa3pylIAIIIero KOHTpoJis o00s3aH yOeouThCs B  KauyecTBe
BBITMIOJIHEHHBIX 3€MJISIHBIX Pa0OT U MPOBEPUTH HAJIMYKE 3ara30BAHHOCTH B BO3JIyXe
paboueit 30Hb1. JlommkeH ObITh oOecredeH yIoOHbI JOCTYI K IUarHOCTUPYEMOMY
ydacTKy TpyoOorpoBona. Heobxonumo Hannuue He MeHee 4-X JIECTHHII, 3alIUTHBIX
OTpaXKIACHHM, OTCYTCTBHUS TEXHUKU Ha KParO KOTJIOBAHA.

O6paboTka mnepcoHaIbHOW uHGOpPMAIMU pPAaOOTHUKA IOApPa3yMeBaeT

coOroficHNEe OmpeAeeHHbIX TpaBuil. llenbro CcoOMIONEeHHMs TPaBHII  SBJISCTCS
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oOecrieyeHune mpaB U CBOOOJ IpaKJaHUHA U YeJIOBEKa. BBIOMHATE TpeOOBaHUS 110
00paboTke AOKHBI padoToAaTeslb W €ro MNpPeJACTAaBUTENb, BBIMOIHSIOMUN 3ITH
oOsi3aHHOCTH. TpeboBaHMS K 3allUTe MEPCOHAJBHBIX JAaHHBIX pabOTHUKA
ycraHoBjeHbl B 14 mase Tpynosoro Kogekca PO.
6.2 IIpousBoacTBeHHas1 0€30MACHOCTD

B Ttabmume 10 mpeacTtaBieH mMepedeHb OMACHBIX M BPEIHBIX (DAaKTOPOB,
KOTOpbIE MOTYT BO3HHMKHYTh NpPH NPOBEACHUU JAUArHOCTUKH TPYyOOIIPOBOIOB
METOJIOM PEHTI€HOBCKOI0 Hepaspyuaroniero koHTpois cormacHo 'OCT 12.0.003-
2015 [5].

Tabnuua 10 — OnacHeie U BpeaHbIe (DaKTOPBI MPU MPOBEACHUN JUATHOCTHUKU TPYOOIPOBOIOB

Jransl padoT
DaxkTopsl
(I'OCT 12.0.003- Pa3pa- H3sroros- IKemay- HopMaTuBHbBIi JOKYyMEHT
2015) 0oTKa JIeHHne aTanus
OTKI0OHEHNE
IIOKa3aTesIed KIMuMara + + + Tpeoosanus K ypoBHIO ryma
3 OTKDBITOM BO3YXe FOCT 12.1.003-2014
ygl(?;::{ffj?;;lann ) + + TpeboBanust k BUOpauu
BHGpaIHR YCTaHABIIMBAIOTCS
I'OCT 12.1.012-2004
VTeuKky TOKCUYHBIX U Knaccnduxans i
BPCHBIX BEILICCTS B ) i * TpeOOBaHUS K BPEIHLIM
atMocdepy P pex
[P T— BEIIeCTBaM MPUBEACHHI B
3ara3oBaHHOCTh - - + FOCT 12.1.007-76
paodeii 30HbI TpeboBaHUsI K MUKPOKITUMATY
paboueii cpenbl
OnacrocTs YCTaHABIMBAIOTCS
TOpaKeHHA + + + CanlluH 2.2.4.548-96
SNICKTPHICCKIM [IpenenbHO AOMYyCTUMBIE
TOKOM 3HA4YCHUS HAIPSHKECHUN
Onacrocts YCTaHABIMBAIOTCS
MEXaHHICCKIX - * * TOCT 12.1.038-82
TTOBPEIKICHHH.

6.2.1 AHa1u3 BpeHbIX NPOU3BOACTBEHHBIX (DAKTOPOB U MEPONPUATHSA 0 UX
YCTPAHEHHUI0

BpennbiMu  mpou3BOACTBEHHBIMU  (haKTOpaMU  Ha3bIBAIOTCS  (DAKTOPBI,

OTPUIIATEJIBHO  BIUSIONIME Ha  paboOTOCMOCOOHOCTh WM  BBI3BIBAIOIIUE

npodecCHOHANTBHBIC 3a00JICBAaHUS.
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IToBbINIeHHAA 3ara30BAHHOCTH padoveil 30HbI

[1aBHBIM MCTOUYHMKOM 3ara3oBaHHOCTU paboyeil 30HBI SBISIETCS CKOIUICHUE
BPEIHBIX U B3PBIBOMOXKAPOOMACHBIX BEIIECTB, OOpasyloluecs mnpu padore,
CBSI3aHHOM C OCMOTPOM, YHCTKOM U PEMOHTOM TE€XHOJIOTHYECKOTO 000PYI0OBaHNUS, a
TaK)Xe C YCTAHOBKOM M CHATHEM 3ariIyILIEK, YTO MOXKET BbI3BATh OTPABJIEHUE ITaApaMu
yIJIEBOJOPOJIOB M OXKOTM MPU BO3TOPaHUM cMecU. TakKe BBIJEICHHE ra3oB Ha
Hapy’>KHbIX IUIOIIAJKAaX M B MOMELICHUSAX MOXET INPOU30MTH 4epe3 HEIIOTHOCTU
¢dyaHLEeBbIX COEAMHEHMI, TMPOMYCK Ta3a B CalbHUKAX, HU3-3a pPa3pylICHUN
TPYOOIIPOBOZIOB, HE IJIOTHOCTEW B 000PYIOBAHUH.

JUis mpenoTBpalleHuss BO3JACHCTBUS Ha pabOTHUKOB 3ara3oBaHHOCTH,
cootBerctBHe ¢ ['H 2.2.5.552-96 paboTHUKHM mepes MpOBEACHHE padoT, a TaKxkKe
NEPUOIUYECKU BO BpEMS MPOBENEHUS pabOT KOHTPOIMPOBATH COCTOSIHUE padboueit
BO3YIIHOM CPEJIbl C MOMOILBIO Ia30aHAIM3ATOPOB.

[IpenenbHo-nonyctumsbie kKoHueHTpauuu (I1/1K) BpenqHbIx BemecTs B BO3AyXe
pabouell 30HBI, KOTOpPbIE MOTYT HOSBHUTHCS IPU MPOBEICHUH TUATHOCTUKU

TpyOONpPOBONIOB, IpeCTaBIEHbI B Ta0MIe 11.

Ta6J'II/II_Ia 11 — Knaccel ommacHocTel BPCAHLIX BCIICCTB BBIACIIAIOINXCA ITPU CBAPKE crajeu

HaumenoBanue BelecTna MK, mr/m® Knacc omacHocTn
VYrneBogopoas! anudarndeckue 300 4
npenenbHbie C1 — C10
bensun — pactBoputens (B
300 4
repecyeTe Ha YIIepos)
KepocuHn (B mepecuere Ha 300 4
yII1epo)
CepoBonopoz B cMecH ¢ 3 )
yrieBogopoaamu C1 — C2
Hedtb chipas 10 3
Yriekucneii ra3 9000 4

MeponpusaTius N0 CHUXKEHUIO HETaTUBHOTO BO3JCHUCTBUSI BPEIHBIX BEIIECTB
Ha MePCOHAJ:

— WCKJTFOYEHUE MCTOUYHUKOB TTOSIBIICHUS BPEIHBIX BEIIECTB (COONIOEHUE
MpaBUJl IKCILUTyaTallMu, MPOTUBOKOPPO3MOHHAS 3alllUTa, CBOCBPEMEHHAsI 3aMEHa
YIUIOTHEHUN 000pyI0OBaHUS U 3alIOPHON apMaTyphl);

- IMPUMCHCHHC I'a30aHAJIN3aTOPOB JJII KOHTPOJIA 3ara30BaHHOCTH,
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— NPUMEHEHUE TPUHYAUTEIbHON BEHTWISIUUU JJIsI CHIDKEHUS HX
KOHIICHTPALIUU B BO3/lyXe paboyueil 30HbI;

- WCIIOIb30BAHUE CPEACTB MHIAWBHAYAJbHOW 3allUTHI: MPOTHUBOTA3bl,
pecnuparopsl, CIEHOACKAA, H3OJIUPYIOIIME KOCTIOMBI, PYKaBUIIbI, TIEPYATKH, OUKH,
MAacKH.

Hexpocrarounasi 0CBelIEHHOCTH pado4eld 30HbI

YpoBeHb OCBENIEHUS BIUSIET HE TOJMBKO HA (DYHKIIMOHUPOBAHUE 3PUTEIIBHOTO
anmapara CHIelUaliucTa, HO M Ha ero (U3M4Yeckoe M TCHUXO3MOLUOHAIBLHOE
cocrosiHue. [Ipu 4pe3sMEpHOM WM K€ HEIOCTATOYHOM OCBEIICHUU 3HAYUTEIIBHO
CHUKAETCsl pab0OTOCIIOCOOHOCTD MTPOU3BOUTENS TUATHOCTUUYECKUX pabOT B CBSI3H C
YXYALICHUAMU YCIOBUM Tpyda. Tak, comiacHO eBporerckomy crangapry EN
13018:2001, nepen mpoBeAeHUEM BU3YaJIbHO-U3MEPUTEIBHOTO KOHTPOJIA y4acTKa
TpyOOMnpoBO/Ia AOHKHA OBITH OOECIIeueHa OCBEIIEHHOCTh He MeHee 160 sroke ais
0030pHOr0 BHU3yaJIbHOTO KOHTpoisi M He MeHee 500 JIOKC i JIOKaJbHOTO
BHU3YaJIbHOTO KOHTPOJIA.

JIns kOMIIEHCAallUM HEIOCTAaTOYHOW OCBELIEHHOCTU B CBETIIOE BPEMS CYTOK
UCIIOJIb3YIOT KOMOMHAITUIO €CTECTBEHHOTO M UCKYCCTBEHHOTO OCBEILICHHUSI, B TEMHOE
BpEeMsl CYTOK TMOJb3YIOTCSI HMCKYCCTBEHHBIM ocBemieHnemM contacHo  CII
52.13330.2016. B mpomecce uaeHTU(UKAMU OOHAPYKEHHBIX  JE(PEKTOB,
ONpPEACJICHUS] HX TMapaMeTPOB C MNPUMEHEHUEM METOIOB HEPa3pyILIAOIIETO
KOHTPOJISL UCTIOJIb3YOT UCTOYHUKM MECTHOTO OCBEIIECHUS. {7151 3TOT0 MPUMEHSIOTCS
IIEPEHOCHBIE CBETUIIBHUKHU BO B3PBIBO3AIUIIIEHHOM UCIIOJIHEHUH [7].

Pacuer cucTteMbl HCKYCCTBEHHOI'0 OCBECLIICHUSA

Jlano:

— mniomemieHue aquuHo A=20 M, mmpudoit B=10 m u Beicotoit H=4,5 M;
— BbBICOTA paboveii MoBEpXHOCTH hyy = 0,8 M;

— kod(hdunment orpakenus creH R, = 30%;

— ko3 dunment orpakenus nmotonka R, = 50%;

— koa(ddumment 3anaca k=1,5;

— ko3¢ dunmeHT HepaBHoMepHoCTH Z=1,1;
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— PpacCTOSIHME CBETHJIBHUKOB OT mepekpbiTus (ceec) h, = 0,5 M.
Bribepem nroMuHeclieHTHbIE CBETHWIbHMKM Turma OJl: uHTerpagbHbIM
KpUTEPHUI ONITUMAIEHOCTH PACTIONOKEHUS CBETUIILHUKOB A = 1,4,
Paccunuraem pacuemmnyro evicomy ceéemunvHuxa Hao paboueli NO8epXHOCMbIO
o dhopmyre:
h=H—hy, — he, (21)

Tac h - PacdCTHAA BbICOTA, BBICOTA CBETUJIbHUKA HAJl pa60qel>i IMOBCPXHOCTHBIO,

H - BrICOTa mOMeEIIeHNS, M;

h BBICOTA pa6oqel71 IIOBCPXHOCTHU HAI IIOJIOM, M.

h=45-08-0,5=32m

pn

PaccuutaeM paccmosinue medxicoy ceemunbHUKAMU:
L=A-h, (22)
r1e L — pacCTOSTHUE MEXTy COCETHUMH CBETHIIbHUKAMHU WM PSIAAMHU, M;
A — MHTETPaIbHBIA KPUTEPHUI ONTUMATHHOCTH PACTIOIOKEHUS CBETHIIBHHKOB;
L=14-32=448wm

PaccuutaeM paccmosinue om Kpaiinux ceemuibHuK08 00 cmenwvl o (Hopmyie:

L 448 (23)
== 949
3~ "3 M
PaccunTaeM HHIEKC IIOMEIIEHHS 110 (hopMyIIe:
A-B 20-10 24)

| = = = 2,083
"Th-A+B)  32-(20+10)

Pa3Mmeriaem cBETUIIBHUKM B J1Ba psAla. B kaKI0M psAly MOKHO yCTaHOBUTH 10
cBeTwibHUKOB THNA O/ MotHOCTRIO 65 BT (¢ mnmmuoit 1,23 m u mmpunoit 0,29 m),
IIPU 3TOM Pa3pbIBbl MEKy CBETHIIBHUKAMU B psiy cocTaBAT 50 cM. YUHTHIBas, YTO
B Ka/I0OM CBETHJIbHUKE YCTAHOBJICHO JIBE JIAMIIbI, 00III€€ YMCIIO JaMIl B TOMEILIEHUN
N =40.

KoaddurmeHnt ucnonb3oBaHusi CBETOBOTO MOTOKa COCTaBisIeT M = 57 % =
0,57.

OmnpenensieM CBETOBOM MOTOK JIaMIIbI 110 (hopMyIie:
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_E-A-B-k-Z 300-20-10-15-1,1 (25)

N -7 B 400,57

= 4342,1 JIm

Bribupaem Onmmkaiiiyro moaxosinyto cranfaptayio jgamiy JIXb 65 Bt ¢
HOTOKOM @ oy = 4400 JIm.

]_ICJIaCM ITPOBCPKY BBIIIOJIHCHUA YCIIOBUAL

_ 100/0S CDJI.CTaHA_(DJI.pacq . 100% S +20% (26)

JI.CTaH[,

1006 < TA00 —A342L 0 00n < 4209
0= 4400 0= 0

—10% < 1,3% < +20%

OmnpenenseM 53IEKTPUYECKYIO MOUIHOCTh OCBETUTEIBHON YCTAaHOBKH IIO
bopmyre:

P =65-40 = 2600 Bt (27)

IloBbIlIeHHBII YPOBEHb HOHU3UPYIOLIETr0 U3TyYeHUs!

[Ipu mnpoBeneHuu paguorpapuueckoro KOHTPOJISL Ha CTPOMUTEILCTBE
MarucTpanbHbIX TPYOOIIPOBOIOB BO M30€KaHNE OPAKEHUS AIEKTPUIECKUM TOKOM
M ONAcHOTO BO3JEHCTBUA Ha OOCITYKHMBAIOIIMI NEPCOHAT HOHU3ZHPYIOUIETO
U3JTy4EHUS U BPEIHbIX ra30B, 00pa3yroluXxcs B BO3AYXE MO/ IeUCTBUEM U3ITyUEHuS,
HEOOXOJMMO CTPOro COOIOAaTh MpaBUia TEXHUKU O€30MaCHOCTH, YCTAHOBJICHHbIC
CIICAYIOIMMH HOPMATUBHBIMU TIOKyMEHTAMHU:

— «OCHOBHBIMH CaHUTAPHBIMU TPAaBUJIAMHU PaOOTHI C PaAMOAKTUBHBIMH
BEIIECTBAMH W JPYTMMHM HWCTOYHMKAMHM HWOHU3HUPYIOIMX u3iydeHun», CII
2.6.1.2612-2010 [9];

- «Hopmamu panuannonHoit 6esomacHoctn» CanlluH 2.3.1.2523-09,
[10];

— «IIpaBunamu 06€30MaCHOCTH MPHU TPAHCIOPTUPOBKE PaTUOAKTHBHBIX
BemecTBy, HI1-053-04;

— «CaHUTapHBIMU TIPAaBWJIAMH M0 PAIHMOU30TOMHON e(HEeKTOCKOIUNY,
CI12.6.1.3241-14 [15].

OcHoBHBIE TpeOOBaHUSA 0€30IACHOCTH TPH NPOU3BOACTBE PadoT Mo

)aI[I/IOFDa(l)I/I‘IeCKOMV KOHTPOJIIO:
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Opranuzanuu, rie TpoBOAsATCS padOThl MO PaAHOrpaPUUIECKOMY KOHTPOIIIO,
JIOJIKHBI UMETh pa3pelieHue Ha MPaBo MPOU3BOACTBA JaHHOTO BUa padoT, KOTOPOE
BBIJIAETCS] MECTHBIMU OpraHaMU CaHUTAPHOIO HAJ30pa.

[Tomemenuss misg  paguorpaduyeckoro  KOHTposis (B TOM  YHUCIHE
ne(EeKTOCKOMMYEeCKre T1aboparopur), XpaHWIHINA JJI PaTuOAKTUBHBIX BEIIECTB
JIOJHKHBI OBITH 000PY0BaHbI COTIacCHO « OCHOBHBIM CAaHUTAPHBIM MTPaBUIIaM paOOTHI
C paJMOaKTUBHBIMM BEUIECTBAMHU M JAPYTMMH HUCTOYHUKAMU HMOHU3UPYIOLIUX
nanmyuennin» CII 2.6.1.2612-2010 u «CanntapHbIM npaBuiaM 1o paJiOU30TOIMHON
nedexrockonum» CI12.6.1.3241-14.

Jlo Hauaa KCIUTyaTalluy pEHTTeHOBCKUX alapaToB U raMMaie)eKTOCKOTIOB
aJMUHUCTpALMS opraHu3anuu (mpeanpusitusi) oodszana Ha ocHoBe CII 2.6.1.2612-
2010  pazpaboraTh ~ MHCTPYKUIMM TI0  PaJMAIMOHHON  OE30IaCHOCTH,
YCTAaHABIMBAIOIIME JIEWUCTBUE TNEPCOHANA, MOPSAOK NPOBEAEHUS pabdoT 1o
pPanroON30TONMHON JEPEKTOCKONHUH, y4YeTa, XpPaHCHWsS W BbIIaYM HCTOYHHKOB
U3JTyYEHUSs], COIEPKAHUS TOMEILIEHUH U T.1.

K pabore mo mnpoBeneHHio paguorpauyeckoro KOHTPOJS JIOIMYCKaKTCS
JIUTIA, TIPOIIEIINE CIIEIUATbHBIN MEIUITMHCKUM OCMOTP, HHCTPYKTaX MO TEXHUKA
0€30MacHOCTH M CAABIIME DJK3aMeH 10 Oe30MacHOMYy BEAEHUI0 padoT B
YCTaHOBJICHHOM THOPSJIKE.

[lepronnueckas mpoBepka 3HAHUM  OOCITYKMBAIOLUIMM  I[E€PCOHAJIOM
MHCTPYKIUI M0 TEXHUKE O€30MaCHOCTU M PAJUALMOHHON 0€30MacHOCTH JOJIKHA
IIPOU3BOJUTHCA HE PEXKE OJHOIO pasza B IoJl OJHOBPEMEHHO C MEPUOAWYECKUMU
IPOBEpKaMH KBalM(UKAIIMK TIEpCOHAA.

K MoMeHTy monydeHusi peHTT€HOBCKHX allllaparoB, raMmMma-ae(eKTOCKOIOB
aIMUHUCTpAIHS JTOJDKHA HA3HAYUTh OTBETCTBEHHOE JIUIO, CIICMSINEE 32 YUETOM,
XpaHEHHEM U Bpadeil 3Toro o00py10BaHus, a TAaKKE HA3HAYUTh OTBETCTBEHHOTO 32
paavalMOHHYI0 0€301aCHOCTh M JIEKTPOOE30MIaCHOCTb.

[lepe3apsinka ramma-fedeKTOCKONOB  (ImepeMeleHne Jepxareneii ¢
UCTOYHUKAMH W3 TPAHCIOPTHO-TIEpe3apsAIHbIX KOHTEWHEPOB B paJAHallMOHHBIC

TOJIOBKH M 00paTHO) JOJIKHA TTPOU3BOIUTHCSA B COOTBETCTBHUM ¢ TpeboBanusmu CII1
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2.6.1.2612-2010 B coeuMadbHBIX TOMEIICHUSX TMPU HAJIUYUM  IITATHBIX
JUCTAHIIMOHHBIX TPUCTIOCOOJICHUI 3aBOJICKOTO U3TOTOBJIICHUS.

XpaHeHue ® mepes3apsaka ramma-aedeKTOCKOTIOB C HWCTOYHUKAMH BHE
CHeIUaIbHO 000PYIOBAHHBIX MECT 3aIPEIIaeTCs.

B opranumsammsix, rme mpoBomsTcs pabOThI C MPUMEHEHHWEM HWCTOYHUKOB
WOHU3UPYIOIIETO  W3IYYCHHS, JOJKEH OCYIIECTBISTHCSA  JTO3UMETPHUCCKUIN
KOHTPOJIb, KOTOpBIM  oOecrieynBaeT  COOJIONEHHE HOPM  PaJMallMOHHOMN
0€30MacHOCTH U MOTydeHUEe HHGOPMAIIUU O 103€ 0OTydeHHsI IepCoHaa.

NuauBuyanbHbIA KOHTPOJIb 3a J030M BHEIIHErO OOMy4YEHUs BEAETCS C
MOMOIIBIO MHJIUBUIYAIbHBIX JT03UMETPOB.

[Tpu poBepke MPUHUMAIOTCS HAUOOJBIITNE TTOKA3AHMSI IO3UMETPOB.

Jlanubie 0 g03ax 06mydeHusd (rnepeoOnyyeHus) nepconana u 3pGHeKTUBHOCTH
CPEICTB 3alIUThl HEOOXOIUMO HEMEIEHHO cooO0muTh opranam mectHoi COC u
aIMUHUCTpPAINK OPTaHU3AINH, a TAKKEe KOHTPOJUPYIOIMIEMY CAHHTAPHOMY Bpady
(o ero TpeOOBaHUIO) JIsl MPUHSITHS MEP K YMEHBIIEHHUIO /103 00TyUYeHUS.

YTeukH TOKCHYHBIX ¥ BPEIHBIX BellleCTB B aTMOc(hepy

[maBHBIM  HCTOYHMKOM (OPMHUpPOBAHUS JaHHOTO (akTOopa sIBIsETCA
BO3MOXKHASI pasrepMeTH3anus TPYOONpPOBOIOB WM OOOPYIOBAaHUS B IPOIECCE
paboThI, YTO MOXKET BBI3BATh OTPABJICHHUE MTApaMH yTIICBOAOPOIOB.

B nensax moctwkeHuss 0€30MacHOCTH MEpcoHajia HEOOXOAUMO COONIOIATh
TpeOOBaHMS:

— JOMyCcKa  TepcoHajda, HMEIONIETO  CHCIUAIbHYI)  IOATOTOBKY,
OTIPE/ICIICHHYIO0 TPEOOBAHUSIMU HOPM U TIPABWII U KBATH(PUKAIIUIO;

- 0€30MmacHBIX MPUEMOB U METOJIOB TPY/A;

- Mep Ta30BOM U TIOKAPHOU 0€30MaCHOCTH;

- M0 TMPUMEHCHHIO CPEJICTB WHIWBHUIYAIIBHOW 3alllUThI, CPEACTB
MOXKapPOTYIICHHSI C OTPAOOTKOM MPUEMOB MX UCIIOH30BAHUS;

- K CIEIOMIekKE U3 TEPMOCTOMKUX W AHTHUCTATHUCCKUX MaTepHaIOB U

HWHAUBUAYaAJIbHBIM CPCACTBAM 3allUTEI.
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IToBbINIEHHBIN YPOBEHD IIIYMA U BUOpaALIMHU

B Hactosiiiee Bpemsi  OKCIUTyaTalus —IOAABISIIONIETO  OOJNBIIMHCTBA
TEXHOJIOTUYECKOTO 000PYIOBaHUS HEN30EKHO CBS3aHA C BOSHUKHOBEHHUEM IITYMOB
U BUOpalMii pa3iMYHOM YacTOThl M HWHTEHCHUBHOCTH, OKa3bIBAIOIIMX BeChMa
HEOJIaroNpHUsATHOE BO3ICHCTBUE HA OPTAHU3M YEIIOBEKA.

JlomycTUMBIE ITyMOBBIE XapaKTEPUCTHKU PAO0INX MECT PErTIaMEHTUPYIOTCS
['OCT 12.1.003-2014. B cootBetcTBuM ¢ TpedoBanusimu ['OCT rpomkocTts HIke 80
nb He BnusieT Ha opraHbl ciayxa [19].

JlnurenbHoe nericTBue myma™> 85 nb mpuBOIUT K MOCTOSHHOMY MOBBIIIEHUIO
Mopora ciryxa, K MOBBIIICHUIO KPOBSHOTO JIaBJICHUSI.

Bubparus — 310 MexaHndecKue KoeOaHus TBEPABIX TEJ - YaCTEH anmaparos,
MaIH, 000pyI0BaHUs, BOCIIPUHUMAEMOE OPTaHU3MOM YEJIOBEKa KaK COTPSICEHUSI.
Yacto BUOpammu COMPOBOKTAFOTCS IITYMOM.

['uruennueckue nonmycTuMbie YpoBHM BuOpanuu pernameHtupyer ['OCT
12.1.012-2004 «CCBT. Bubpanuonnas 6e3onacHoctb. O0mue TpedoBanus» [10].

Hopmupyempie mapameTpsl BHOpaIluu — CpEIHEKBAIpaTHYHBIE 3HAYCHHS
BUOPOCKOPOCTH B M/C Win €€ Jiorapu(pMudeckre ypoBHU B b B OKTaBHBIX MOJIOCAX
yacToT. ba3zoBas yacToTta npeneabHOro cnekrpa st oomieil Bubpauun pasHa 63 '
(95 nb), nns nokanbHOM - 125 T'r (1104B).

B npou3BOACTBEHHBIX YCIOBHUSIX C I€IbI0 MPEAOTBPAIICHUS BPEIHOTO
BO3JICHCTBUS ITymMa W BHOpallid Ha OpPraHWU3M 4YeJIOBeKa HEOOXOMUMO BCeraa
no0UBaTbCsl, YTOOBI YPOBHM IIyMa W BUOpAIMM HE MPEBBIIIAINA JOITYCTUMBIX
3HadeHuil. CHI)KEHHE ITyMa ¥ BUOPAIIUU MOXHO JOCTHYb CJIETYIONTUMU METOIAMMU:

- YMEHBIIICHHUE TIIyMa U BUOPAIIMK B HICTOYHHUKE MX 00pa30BaHUS;

- W30JISIUST UCTOYHUKOB IITyMa M BUOpAITUU CPEICTBAMH 3BYKOW3OJISAIIUN
¥ 3BYKOTIOTJIONICHHU S, BUOPOU3OJISAIIUY U BUOpOAeMII(PUPOBAHUS;

- MPUMEHEHUE CPEICTB WHANBUYaIbHON 3alTUTHI.

CpencTBa 3amuThl OT IIyMa IOAPA3ICIAIOT Ha JBE TPYINIBI: BKIIAJIBIIIIHN,
BKJIAJIbIBAEMBbIE B YCTHbE CIyXOBOTO afmapara, U HapyXHbI€ MPOTHBOIIYMBI —

HAyUITHUKH, [1IJIEMbI, HAKJIaJbIBa€Mbl€ Ha YIIIHYIO pakoBUHY. Hanbonee >3 pexkTrBHbBI
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BKJIaAbIIU «bepyiiny, MO3BOJISIIONIME CHUXATh YPOBEHb 3ByKa Ha Pa3IMYHBIX
yactorax ot 15 mo 30 ub.

OTkJI0HeHHe MMoKa3aTeJ el MUKPOKJIUMATA B pado4eil 30He

OrnepaTopbl aBTOMAaTHU3UPOBAHHBIX PEHTICHOBCKUX CHCTEM IPOU3BOIST
yIpaBJICHHE yCTPOWCTBAMH B MOOWJIBHBIX aBTOnaboparopusx. s obecneueHus
paboTOCTIOCOOHOCTH CTCIHMAIKCTOB B aBTOJIA00pATOPHSIX JOKHBI COOTIONATHCS
HEOOXOMMBIE TTOKa3aTeIM MUKPOKIIMMAaTa, TakKue KaKk OTHOCHTENIbHAS BJIaXKHOCTb,
WHTEHCUBHOCTh  TEIUIOBOTO  M3IYy4YEHUS] OT  HArpeTbiXx  IMOBEPXHOCTEH,
OapoMeTpUUYeCcKoe JaBieHHE, CKOPOCTh JABWMIKEHUS W TeMmIlepaTypa BO3AyXa W T.I.
Cornacao CanlluH 1.2.3685-21, Ha pabGouem MecTe JOJKHA IMOIACPKHUBATHCS
temmeparypa ot +21 no +23 °C B xonomHoe Bpems roga u ot +22 go +24 °C — B
termioe. OTHOCUTENbHASI BJIAXHOCTh JOJDKHA HaxoauThecsi B mpeaenax 40-60%.
YtoObl oOecneunTh ONTUMAJIBLHOE COYETaHHWE I[apaMEeTPOB MHUKPOKIMMATA,
UCIIOJIB3YIOT CUCTEMbI BEHTUJISLIUKM U OTOTJICHUSI.

PaGoraromye B 3MMHHI TIEpUOJT T0Jla HA OTKPHITOM BO3JyXE JOKHBI OBITH
o0OecriedueHbl CHEIOACKION ¢ TEeIIo3alUTHEIMUA cBoicTBamu. [lpu Ttemmeparype
Bo3myxa muHyc 40 °C u HHXKE HE0OXoauMa 3aIlluTa OpPraHoOB JbIXaHUS U Juia. B
JIETHUM TIepuoJl padOoTaloIIMe JTOJKHBI ObITh OOECIEeUeHbl TOJIOBHBIMU yOOpamu
WCKJIIOYAIONIME TeperpeB TOJOBbI OT COJMHEYHBIX Jydei. I[locTanoBneHue
Anvuauctpanuu Tomckoit obmactu ot 11.02.2011 1. Ne29a permameHTHpYET
CJICNYIOIINE TOTOAHBIC YCJIOBUS, TIPU KOTOPBHIX pabOThl Ha OTKPHITOM BO3AYyXE

paboTonaTessiMu MPUOCTaHABIUBAIOTCS (Tabnuia 12).

Ta6J'II/II_Ia 12 — YcnoBus OopraHu3alun pa60T B XOJIOAHBIM nepuoa roga Ha OTKPBITOM BO3AYXC

CkopocTb BeTpa, M/c Temneparypa Bo3ayxa, °C
0 -36
0-5 -35
5-10 -34
Cspie 10 -32
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6.2.2 AHa/1M3 ONIACHBIX NPOU3BOACTBEHHBIX (PAKTOPOB M MEPONPHUATHSA MO UX

yCTPaHEHHIO

OnacHplf TIPOM3BOJACTBEHHBIM (akTop — Qakrop cpeasl U TPYIOBOIO
mporiecca, KOTOPhId MOXKET OBITh MPUYUHOW TPABMBI, OCTPOTO 3a00JIEBAaHUS WITH
BHE3AITHOTO PE3KOT0 YXYAILICHHS 37I0pPOBbs, CMEPTH.

JIBHoKYyIIIHECS MAIIMHBI U MEXaHU3MbI

B mporiecce ycTaHOBKM BHYTPUTPYOHOTO CHapsaa-Ae(hEeKTOCKONa BO3MOXKEH
MIPOM3BOJICTBEHHBIN TpaBMaTU3M paboueli Opuraapl BCISACTBHE MOABMKHBIX YacTel
MPOU3BOJCTBEHHOTO 000PYIOBaHUS, IEPEMEIICHUN 000pYI0BaHUS IPU MOHTAXKE U
JIEMOHTaXKe, OCTPBIX KPOMOK M 3ayCEHIIEB Ha TMOBEPXHOCTSAX OO0OpYyJIOBaHMS,
MCIIOJIb30BaHMS MOJBEMHBIX KPAHOB JIJIsl IoJlauM Je(peKkTockona B KaMmepy IMycka u
mpreMa CpPeACTB OYUCTKH W AWATHOCTUKH U T.Ja. TpeOoBaHWs, MPEIBIBIICMbBIC K
MIPOM3BOJCTBEHHOMY 000pya0BaHuI0, moapooHo onucansl B [OCT 12.2.003-91.

JI1st mpenoTBpallieHusi TPOU3BOACTBEHHOTO TpaBMaTu3Ma pabouunii mepcoHall
JIOJIKEH 3HATh M COOJIOAATh TEXHUKY O€30MacCHOCTU TpHU paboTe ¢ HedTera3oBbIM
o0opyIoBaHUEM, a TakKe OBITb OOECIEUCHHBIM HEOOXOIUMBIMU CPEICTBAMHU
WHJMBUAYAJILHON 3alIUThI: pabodas ojexaa, IepuaTku, KaCKH U T.I.

IMopa:keHue 1eKTPUIECKUM TOKOM

HcrounnkamMu TIOpaXEHUST OT DIIGKTPUUYECKOTO TOKa TMPH JUATHOCTHUKE
TPyOOTIPOBOMIOB SIBIISIFOTCS DJCKTPUYCCKHE TPHUBOAA IS TOJAYM TMHTAHWS Ha
e (HEeKTOCKOMUYECKHE MPUOOPHI U YCTPOMCTBA.

[IpyuwHBI  TOpaKEHUS  DJICKTPUYECKUM  TOKOM: IPUKOCHOBEHHE K
TOKOBEIYIIMM DJEMEHTaM, OIMMOOYHbIE JCHCTBUSA TMEpCOHANA, HapYIICHUE
U30JISIIIUN TOKOBEIYIIHUX JIEMEHTOB, METCOPOJIOTHUECKHE YCIOBUS (yaap MOJHUN)
M aBapuiiHble curtyauuu. OnacHoe MW BpEeAHOE BO3ACHCTBHME Ha JIIOIEH
AIIEKTPUUYECKOTO TOKA MPOSBIIIOTCS B BUE DIICKTPOTPABM U MPOQECCUOHATHHBIX
3aboneBanuii.  TpeOoBaHus,  TpeABsABIsEMbIe K  3JIEKTPoOE30MacHOCTU
MIPOU3BOJICTBEHHBIX TporieccoB, moapodno omucansl B ['OCT P 12.1.019.2017.
[IpenympexneHue 3MeKTpOTpaBMaTU3Ma Ha OOBEKTaX JOCTUTACTCSA BBIMOTHEHHUEM

CIEAYIOIINUX MEPOIPUATHN:
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— NPUMEHEHUE 3alllUTHOTO 3aHYJICHHS, 3allUTHOTO 3a3eMJICHUS,
3aIIMTHOTO OTKJIFOUCHHS;

- obecrieueHrEe  HM3OJIAIUU, OrpaxJeHWEe W  HEIOCTYIHOCTb
AMEKTPUYECKUX LETEH;

— WCIIOJIb30BAaHUE  TPEAYyNPEIUTEIbHBIX  IUIAKATOB W 3HAKOB
0E30I1aCHOCTH;

- yCTaHOBKa MOJTHUEOTBO/IOB;

- MIPOBEACHNE HHCTPYKTOXEHM u 0OydeHHUs IepcoHalia Oe30MacHbIM
MeTo/iaM paboThI € ANEKTPONpUdbOpamu;

— WCIIOJIb30BAHUE CPEJICTB MHANBUIYTBHOM 3aITUTHI: TUJIEKTPHUCCKUX
nepyaTok W 00T, JMAJICKTPUYECCKUX PE3MHOBBIX KOBPHKOB, HHCTPYMEHTOB C
M30JIMPOBAaHHBIMU pyukamu [21].

Oo6opynoBanue u TPyOONPOBO/IbI, padoTaIOIIKE MO/ AABJIEHUEM

[Ipu  gmarHOCcTHpOBaHWMM  ACPEKTHBIX  Y4YacCTKOB  TpyOOMpoBOIa,
HAXONAIIETOCs] B OJKCIUTyaTalld, OCHOBHOM OIACHOCTHIO SIBJISIETCSI BO3MOXKHOE
paspylieHue TpyOompoBoAa IMoOj JCUCTBHEM TPaHCHOPTUPYEMON MPOAYKIUU.
CrnenctBueM aBapud  MOTYT CTaTh IIOXKap, THOENb JIHOACH, MpUBEICHUE
000pyI0BaHUS B HETOHOE COCTOSTHUE, yTeUKa TPAHCIIOPTUPYEMOTO TTPOAYKTA, YTO
TaK)Ke HETaTHUBHO OTPA3WTCs Ha OKpyxkaromied cpeme. Jnsg mpemorBpamieHus
BO3HUKHOBCHHUS aBAPMHHBIX CHUTYyalldd W HHIIMJACHTOB IIPOBOISAT KOMILJIEKCHOE
JTUArHOCTHPOBAHUE TEXHUYECKOTO COCTOSHHUSA  TpPyOONpPOBOMOB C  IIEJIBIO
oOHapykeHus 1e(EeKTOB TeOMETPUHU TPYO, MMOTEPH METala U TPEIIMH B CBAPHBIX
mBax. B ciydyae aBapum TpyOOINpoBOI AOMKEH OBITH HEMEIJICHHO OCTAHOBJICH U
OTKJIFOUEH JI0 OOHApY)KECHHS TPHUYMHBI aBapuu M €€ YCTPAHCHHS aBapUHHOM
Opuraon.

6.3 dxosiornueckas 0€30MaCHOCTH
6.3.1 Bo3aeiictBue 00beKkTa HA aTMOcpepy

[TepexkaunBacMoe 10 TPYOONMPOBOJIAM YITICBOJOPOAHOE CBHIPhE M HWHBIC

3arps3HSIONIME BEIIECTBA, COMASP)KAIMUECS B CKBOXHMHHOW MPOAYKIIUH, MOTYT

I[1011a1dTh B aTMOCCl)eDV B PC3VYJILTATC O6D330B3HI/I$I CKBO3HBIX OTBEPCTHUI, CBUIIICH B
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Tene TpyOompoBoJa M BbIXOJA TPAHCIOPTUPYEMOW MPOAYKIMH B OKPYKAIOIIYIO
cpeny. Takxe 3arpsi3HeHUE aTMOC(EpPBI MPOUCXOIUT IPH IIJIAHOBBIX OCTAHOBAX
OOBEKTOB TMOATOTOBKM HE(TH W Traza U OMNOPOKHEHUE TEXHOIOTUYECKUX
TpyOOIIPOBOJIOB.

Jna 3ammuThl atMocdepsl OT HETaTUBHOTO BO3ACHCTBUS TOKCHYHBIN U
3arpsA3HAIONIMX BEUIECTB MPOBOAATCA CIECAYIOIINE MEPOIIPUATHS:

- IIPOBEpPKA 00OPYAOBAHUS HA MPOYHOCTh U TE€PMETUYHOCTD;

- COOJIIOZICHUE COTJIACOBAHHBIX TEXHOJIOTHMUECKHX PEKUMOB pPalOTHI
000pyIOBaHUS;

- CBOEBpPEMEHHAsl 3aMEHa YIUIOTHEHW O0OOpyIOBaHUA U 3allOpHOM
apMaryphl;

- IPOBEACHHUE JAMATHOCTUKU TPYOOIIPOBOIOB HA HAJIMYUE YTEUEK M UX

YCTpaHEHHE.
6.3.2 Bo3aeiictBue 00beKTa HA ruapochepy

B npouecce naentudukanuu 1ePekToB Mo pe3yapraraM JUArHOCTUYECKOTO
oOcienoBaHust TpPyOONPOBOJAOB BO3MOXKEH BBIXOJl CKBRXHMHHOM TMPOIYKIHUUA B
IPYHTOBBIE BOABI, JIUOO BOAHBIN OOBEKT, €CIM aBapus MPOU30ILIa HA MOABOJIHOM
repexozne.

JIJisi ipeioTBpallleHus aBapUMHBIX CUTYallMid M 3arpsi3HEHUs] THAPOCHEpHI
MOJIBOJIHBIE TIEPEXOIbl U TPYOONPOBO/ B 1IEJIOM JIOJKEH OBITh MPOAUATrHOCTUPOBAH
METOJJaMH  BHYTPUTPYOHOU Je(PEeKTOCKONMU, C TPUMEHEHUS BOJOJIA3HBIX
ne(eKkToCKOmMYeCcKux pabot u npu MTOMOIIIH CaMOJIBMKYIITUXCSI
POOOTOTEXHUUECKUX CUCTEM.

6.3.3 Bo3neiictBue 00bekTa Ha JuTOChEpy

[Ipu moaroroBke TpyOOMpPOBOMOB K  MPOIMYCKYy  BHYTPUTPYOHBIX
Ne(PEKTOCKONMMYECKUX CHAPSJIOB TPOU3BOAST OYMCTKY BHYTPEHHEH MOJOCTH
TpyOOIIpOBO/Ia C MPUMEHEHHEM OUUCTHBIX CKpeOKoB. Ilocie mpomycka O4MCTHBIX
CKpEOKOB B KaMepy MpHeMa OYUCTHBIX CPEACTB IMOCTYNAIOT BHYTPUTPYOHBIC
OTJI0KeHUsI (HarpuMep, nmapaguHbl, MEXaHUYECKUE TIPUMECH, TIPOAYKTHI KOPPO3UH

n T.I[.), KOTOPBIC ABJIAIOTCA BO3MOXHBIM HMCTOYHHMKOM 3arpsA3HCHIUA J'II/ITOC(bepI)I.
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Taxxe B pe3ynbTaTe pEMOHTHBIX PaboT 00paszyeTcsi O0JbIIOE KOJIUYECTBO OTXOI0B
IPOU3BOJICTBA.

Jist  3amuThl - uTOChEphl  OT 3arpsi3HEHUST BCE  OTXOABI  IMOMJIEXKAT
CEJIEKTUBHOMY cOOpy W mocienyomed yrunusanuu B coorBerctBuu ¢ ['OCT P
57677-2017 «Pecypcocoepexkenne. OOparnienue ¢ orxogamu. JIMKBUganys 0TXo/10B
HEAPONOJIb30BAHUD.

6.4 be3onmacHOCTH B Ype3BbIYAMHBIX CUTYAIUAX

UpesBbiuaiinas cutyanuss (UC) — 3T0 0OCTaHOBKAa Ha OMNPEACIICHHOU
TEPPUTOPUH, CIIOKUBIIIASICS B pE3YJIbTATE aBAPUU, OMTACHOTO MPUPOTHOTO SIBICHUS,
KaTacTpo(bl, CTUXUHUHOTO WJIA HHOTO OENCTBHUS, KOTOPHIE MOTYT TOBJIEYb WIIU
MOBJICKIM 3a COOOM 4YelIOBEYECKHE MKEPTBBI, yHIEpPO 370POBBIO JIIOAEH WIU
OKpY’Kalollell MPUPOJHOM CpeAe, 3HAYUTEIbHbIE MaTepUajbHbIE IOTEPU U
HapyIICHUE YCIOBUM KU3HEEATCIIbHOCTH JIFOJICH.

[Ipy mnpoBeneHUM TEXHUYECKOTO JUArHOCTUPOBAHUSI TPYOONPOBOIOB

BCPOATHO BO3BHHKHOBCHHC LIp€33BI:~I‘-IEII‘/JIHI)IX CI/ITyaIII/If/’Il

BBIXOJ] YIJIEBOZAOPO/IOB;

- BO3IOpaHue yrIeBOAOPOIOB;

- IIPUPOJHBIE YPE3BbIYANHBIE CUTYALUU.

6.4.1 UpesBbIuaiiHble CUTYallUM TEXHOTCHHOI'0 XapaKTepa

HaunlGonee BeposTHBIE Upe3BhIUAWHbBIE CUTYAIlUU TPU MIPOBEACHUHN PadOT 10
ne(EeKTOCKONMU Ha paboTaroiieM 0O0BEeKTe BO3MOXHBI B CIIEACTBUE OOHApPYKEHHE
ne(peKTOB MPUBOAAIIMX K BBIXOIY YIJIEBOJOPOAOB WJIM OCTATOUHOMY COCTOSIHUIO
3ara3oBaHHOCTU aTMOC(epbl B KOTJIIOBaHE C MPEBBIIEHUE TOMYCTUMBIX 3HAYCHUS
KOHIIEHTpALlUM YTJIEBOJOPOJOB IIOCTE TMPOBEAEHUS PEMOHTHBIX paboT. I[lpu
UCITIOJIb30BAaHUM MHCTPYMEHTA M OOOpPYJOBAHHUE C AJIEKTPOABUTATENIEM BO3MOXKHO
oOpa3oBaHHE HCK, YTO B COUYETAHHUE C BBINICYTIOMSIHYTHIMH (hAKTOPAMH MOXKET
IIPUBECTHU K BO3TOPAHUIO MapOB YIIIEBOAOPOIOB.

JInst yMEHbIIEHUs BEPOATHOCTH BO3HUKHOBEHUS YPE3BBIYAHON CUTYAIMU B

BHUJC ITIOKapa UM BbIXOAa YITICBOAOPOAOB IIPOBOJAATCS CIACAYIOIMINE MCPOITPHUATHA:

Jlucm

COHI/IaHBHa}I OTBCTCTBCHHOCTD

U3m.

Jluecm Ne dokym. Moodnuck |Jama




OpU TPOBEACHUUM PEMOHTHBIX WIH Je(PEKTOCKOMMUYECKUX paboT
UCIIOJHUTENN JOJKHBI HEYKOCHUTENIBHO COOJIONATh MpaBWiia U TPeOOBaHUS 10
pabote c 06opynoBaHIEM U TPUOOpaMHU, a TAKKe UCTIOIB30BATh Fra30aHAIN3ATOP IS
OIpEENICHNs] KOHLIEHTPAllK YIJIEBOIOPOAOB B padoyeil 30He. [Ipu mpeBblieHnn
ITAK paOoTHUKM [OJKHBI NOKHMHYTH MECTO pabOThl 1O YCTPaHEHUs NIpUYUH
MOBBIIICHUS 3aTa30BaHHOCTH;

- opu  OOHAPYKEHHH KPUTHYECKOTO JAedexTa MO pe3yibTaram
JUArHOCTHKH, CIIOCOOHOTO BbI3BaTh aBApHI0, HEOOXOJUMO MIPEKPaTUTh PabOTHI U
COOOIIHNTH PYKOBOJICTBY;

- JUISL  TIPEIOTBpAIlCHHs] BO3MOXXHOCTH  BO3HHMKHOBEHHMS  IOXKapa
UCIOJIB3YIOT MOXKapo0Oe30MacHOE B3pbIBO3ALIUILIEHHOE 000pynoBaHue. PaboTHUKN
JOJKHBI MCTIOJIB30BaTh CIELOAEKIY CO CIEHHAIbHBIMA MPONUTKAMHU, MPOIIUTYIO
AHTHCTAaTUYECKOM HUTBIO, a TaKXKE IMPOBOAATCS B O00S3aTEIbHOM TOPSAKE
UHCTPYKTaXH [0 IOXKapoomacHbIM paboraM. [Ipy BO3HMKHOBEHMHM MOXKapa
HEO0OXOIMMO COOOLIUTh O MPOUCIIECTBHM ONMKailIeMy I0XXKapHOMY pacyery,
PYKOBOJACTBY M IO BO3MOXKHOCTH IIPOM3BECTH TYILIECHHE IIOXapa CpeICcTBAMU
nepsuyHoro noxaporymenust (COCT P 51017-2009), coxpaHsisi HpUOPUTET KU3HU
Y 3710POBBIO.

6.4.2 UpesBbIyaiiHble CUTYyallud NPUPOAHOIO XapaKrepa

HaunGonee BeposTHON Ype3BBIYATHOW CHUTyaluid TPHUPOIHOTO XapakTepa
ABJISCTCS yAap MOJHUEH.

Jlns  obGecriedeHuss 0€30MacHOCTU  JIIOJEH M COXPAHHOCTU  3aHUU,
COOPYXEHHUI M 000pY/IOBaHUS OT pa3pylICHUs], 3aTOPAHUS U B3PBIBOB TPH yiapax
MOJIHUH TIPEANPUHUMAIOTCS CIICIYIOIINE MEPHI:

— JUISI  YMCHBIIICGHUS BEPOSTHOCTH TIOBPEXKIEHUS 00OPYIOBaHUA,
BO3TOPAHUSI U HAKOIUJICHUSI CTATUYECKOTO JIEKTPUYECTBA MPOU3BOJAT 3a3€MIICHUS

000pyI0BaHUs U NIEPEIBUKHOM 1aboparopuu;

IIpru HIPUPOAHBIX ABJIICHUAX, HCCYHIMC YI'PO3Yy KH3HU U 3J0POBbLIO

pabOTHUKOB, a TaK)Ke O€30MacCHOMY TTPOBEICHUIO pabOTHl HEOOXOIMMO OCTAHOBUTH
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pa6OTI>I H ICPEMCCTHUTLCA B Oe3omacHoe MECTO,

0o0opyIOBaHUS.

6.5 BoiBoj 10 pasjaeiy

oOecrneyunB COXPAaHHOCTb

COXpaHCHI/IG KaueCTBCHHOM >KU3HU U 300POBb YCIIOBCKA SABJIICTCA OCHOBOU

UBUIN30BaHHOTO Mupa. [Ipu mpousBoncTBe paboT 00s3aTeAbHBIM COCTABIISIONMICH

SBIIAETCS IPOBEACHHS KOMIUIEKC MEPOTIIPUATHIA 11O 3aLUTE YEIOBEKA, OKPYKAOIIEH

Cpcabl U UMYIICCTBCHHBIX H@HHOCTCﬁ. OCHOBHBIMH BBIACJICHHBIMU BPCAHBIMU U

OMACHBIMU (PAaKTOpaMU SIBJISIETCSl 3ara3oBaHHOCTh paOoueld 30HBI, a TaKXKe

BO3MOKHOC IMOBBINICHHOC MOHHU3UPYIOIICC U3JIYUCHUC. Onucan paa MepOHpI/IHTI/Iﬁ

HGO6XOIIHMI)Iﬁ JJIs1 oOecreyeHusT 0e30ITacHbBIX IMIPONU3BOACTBCHHBIX YCHOBHﬁ.

U3m.
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3AJAHHME K PA3JEJY
«®UHAHCOBBI MEHEJKMEHT, PECYPCO3®®EKTUBHOCTbH 1

PECYPCOCBEPEXEHHUE»
Crynenry:

I'pynna (0] (0]

2bM12 Hosukosa Exarepuna FOpreBna
Ixoaa Mmxenepras mkosa Otnenenne mxosl (HOLL) Otnenenue HeTEra30BOIO Jeia

MIPUPOHBIX PECYPCOB
HanexxHocTh 1 6€3011aCHOCTD
Yposenr, Marucrtpatypa Hanpapienue/cnenuaibHOCTh | OOBEKTOB TPAHCIIOPTA U XPAHEHUS
oGpazoBanus paryp p p p p
YIJICBOJIOPOJIOB

U pecypcocOepe:keHne»:

Hcxoanbie 1anHbIe K pasaeny «DUHAHCOBBIN MEHEIKMEHT, pecypcod(PPeKTHBHOCTD

1. Cmoumocmo pecypcos HAY4HOo20
uccne0osanus (HH): MamepuarbHo-
MexXHU4ecKux, 9Hep2emu4ecKux,
¢unarncoguix, UHPOPMAYUOHHBIX u
uenogeyecKux

Onenka CTOUMOCTH MaTepHaJIbHO-TEXHUYECKUX,
SHEPreTHYECKNX, (PMHAHCOBBIX PECYPCOB NPH MPOBEICHUU
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Hpuaoxenue I (cnpaBouHoe)

Pipeline In-Line Inspection Method and Instrumentation
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1 Introduction

Since supply directly depends on demand, with the increase in energy demand,
the energy production infrastructure is also expanding. According to sources [1,2],
the safest way to transport energy is to use pipelines that transport oil, natural gas,
water, etc. Defects often occur during operation, which can lead to both disruption
of the product pumping process and injury or death of people. This is the main reason
why special attention is now being paid to the inspection, control of the technical
condition and monitoring of pipelines [3].

The main part of the pipes is made of metal blanks. Therefore, birth defects
are often found in them. Such defects occur at the manufacturing stage, when the
molten metal hardens and turns into a plate. These can be air cavities, impurities of
foreign metals, holes, etc. Such defects can lead to even more serious defects in the
process of preparing the workpiece to the desired shape. Also, at the final stage of
workpiece processing, these defects are aggravated and the pipe surface is covered
with cracks, delaminations, etc.

Also, another type of defects are defects that occur during pipe welding.
Defects in welds include defects such as cracks, non-melting, slag and non-metallic
inclusions. This can cause a serious breakdown and lead to an accident. Such defects
are detected and controlled by non-destructive testing (NDT) and structural health
monitoring (SHM).

The third type of damage is corrosion. There are two types of corrosion: stress
corrosion cracking (SCC) and hydrogen-induced cracking (HIC). SCC occurs under
the influence of the medium and continuous tensile stress and is considered the main
cause of corrosion in a humid environment. HIC is a complex of cracks that appear
due to the hydrogen content in the soil, as well as due to hydrogen that is released
during electrochemical corrosion. When cracks increase in size, they turn into more

serious damage, which can cause accidents and dangerous consequences for people
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and nature. [5].

Corrosion can be internal and external.

When an aggressive liquid is transported in pipelines and acid-base impurities,
this causes internal corrosion. However, corrosion can also occur in the manufacture
of pipes if the manufacturing technology is violated.

External corrosion is influenced by a combination of the following reasons:
temperature, soil chemical composition and the activity of microorganisms and fungi
contained in it [6].

Corrosion can also occur due to stray currents. Such corrosion occurs both the
inside and outside of the pipelines.

Over time, due to the growth of damage caused by corrosion, then pipeline
leakage will occur. In this regard, it is very important to detect the place of damage
in time in order to eliminate the defect, before it leads to an accident and other serious
consequences.

Knowledge and technologies in the field of pipeline diagnostics develop every
year. The method of non-destructive testing is the most popular technology. This
method performs the main function in the pipeline control process — it studies the
condition of the material, but does not violate its structure and integrity.

The methods of non - destructive testing include:

— radiographic testing;

— ultrasonic testing;

— visual testing;

— eddy current testing;

— magnetic particle testing.

These methods are based on different principles of operation, and also have
their own characteristics and different ways of application for in-line inspection of
pipelines [4].

2 Non-Destructive Testing (NDT) for In-Line Inspection

Scientists and engineers continue to develop various inspection methods that

help detect defects in the pipeline. They can be divided into three main groups (Fig.
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1). Technologies and tools for detecting and eliminating defects include locating
pipelines and structures, leak detection, etc.

Most often, the cause of leaks is damage to pipelines during excavation. Thus,
in order to reduce this damage and protect the pipeline Right-of-Way (ROW)), it is
necessary to develop location detection equipment, especially electromagnetic
locators for determining the position of metal pipelines. Without these technologies,
it would be almost impossible to detect most of the defects, since they are located in
a variety of places, including very inaccessible ones. Due to the need to analyze the
detected defects, obtain information about their location and size, as well as the
depth of damage to the material, many methods of in-line inspection (ILI) have been
developed. We will consider various methods of non-destructive testing for ILI and
data management tools related to the quantification of defects and performance

management [7].

™\

Damage Prevention

’ Threats and Integrity Risk and information
and Detection Management | Management
* Pipe Locating &Leak | |*+ Anomaly Detection * Data Managementand
Detection Systems and Characterization information Systems
 Row Encroachment * Threat interaction * Asset Tracking and GIS
* Excavation Damage * Pipeline Testing * Long-term Traceability
* Damage Mitigation * Stress Analysis * Field Data Capturing
and Prevention * Pipeline Repair * Big Data Analytics &
Records Management

Fig. I.1 — Technologies categories and research areas [7]

2.1 Magnetic Flux Leakage Inspection (MFL)

When a powerful magnetic field acts on an object, the geometry of the defect
passes a magnetic flux, forming a leak. This leakage — magnetic flux leakage (MFL)
— 1is monitored through special devices-sensors that provide information about the
types and sizes of defects.

Currently, various technologies are being proposed and developed to improve

the quality of magnetic control [8].
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2.2 Ultrasonic Inspection (UT)

Ultrasonic inspection (UT) is one of the main methods of non-destructive
testing, which allows detecting various defects, as well as examining pipes over long
distances. The principle of operation of ultrasonic monitoring is based on high-
frequency sound waves. When these waves pass through the defect, they are
reflected from the surfaces. The reflected wave allows you to determine the presence
and location of the defect. Ultrasonic inspection can detect defects of various sizes,
including small defects and inhomogeneities, due to its reflection and transmission
characteristics. However, this type of control has its drawbacks. For example, UT
sometimes impossible to detect a defect of complex and irregular shape. Therefore,
as well as for MFL, new technologies are being developed and implemented for UT,
which allow improving the quality of control.

For example, one of the technologies called PAUT is effective for detecting
defects of complex shape. But it requires a large amount of data analysis and has
limitations on application.

With the development of technologies, ultrasonic inspection ceases to be a
conventional traditional method of NDT and becomes an automated assessment that
helps predict the condition of pipelines.

2.3 Eddy Current (EC) Technique

Ultrasonic control is not perfect and has its own blind spots, as a result of
which some defects, including serious and dangerous defects, remain undetected.
Therefore, there is an application of the eddy current (EC) method. This method
shows a high level of crack detection, due to its sensitivity to conductivity and
insight. Changes in the magnetic field carry information about the characteristics of
defects.

Eddy current control is a non—contact measurement method with a high speed
of conduction. But, like any method, it has its drawbacks. This control method does
not allow detecting defects located deep. The EC is intended only for surface defects.

To increase the sensitivity, a pulse-modulation eddy current technique

(PMEC) was proposed in [9]. This method increases not only the sensitivity, but also
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the visualization of corrosion processes. For this purpose, many studies have been
conducted to detect corrosion defects with different locations, depth of defects,
different shapes and lengths, as well as with different thickness of the pipe wall and
its deformation.

2.4 Eddy Current Pulsed Thermography (ECPT)

Eddy current pulsed thermography (ECPT) is based on the phenomenon of
eddy current and Joule heat in electromagnetism. This method works on the principle
of using a special infrared thermal imager. This device allows you to get the most
detailed and accurate information about the distribution of the temperature field and
the electrical conductivity of the object. Analysis and processing of the thermal
imager data allow you to get information about the detected defect. This method has
the characteristics of electricity, magnetism and heat at the same time. All these
characteristics provide information about the processes and the nature of defects.
Also, this method of detecting defects i1s suitable and has practical application for
monitoring welds at the installation stage, and then during maintenance.

2.5 Magnetic Barkhausen Noise (MBN)

Magnetic Barkhausen noise (MBN) detection technology has been widely
used for the detection and analysis of stresses and aging of ferromagnetic materials.
The method is based on the processing of information obtained as a result of
magnetic and acoustic emission. The MBN mechanism can register voltage, as well
as determine the structure of the material and small defects. However, there are
factors that affect the results and the sensitivity of the method. Sensitivity decreases.
However, at the moment the full picture of the effectiveness of this method has not
been studied well enough. But despite this, the method can be used to measure
stresses, as well as to monitor the condition of materials.

2.6 Radiography Testing (RT)

The traditional and most widely used methods of NDT include 5 main
methods. One of them 1is radiography testing (RT). This method is in particular
demand in application. The RT method gives an internal overview of the object and

records the image. The main advantage of the method is that it does not require
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additional surface preparation and damage to the insulation coating, unlike other
methods. Engineers all over the world use this method to control welding and the
quality of welded joints during construction, installation, repair and scheduled
technical inspections. With the development of technology, RT is being improved
and developed. Special films for image acquisition are replaced by digital media.
This brings with it a large number of positive changes: the elimination of the human
factor, improvement of image quality, reduction of labor intensity, reduction of time
spent on obtaining and decrypting images [10].

However, this method also has significant drawbacks. First of all, this method
requires large investments, since X-ray equipment, software, digital media and
personnel training are very expensive. But the main disadvantage remains the harm
to human health associated with radiation.

Despite the disadvantages, RT remains the most popular and accurate method
for monitoring welded joints [3].

2.7 Acoustic Emission (AE) Inspection

Acoustic emission (AE) is a phenomenon that is created by a stress wave due
to the rapid release of elastic energy when an object is deformed or when an external
influence is exerted on it. Speaking in more detail, this is a type of non-destructive
testing, which allows you to recognize the internal structure of materials and hidden
defects as accurately as possible. Based on the results of acoustic emission, it is
possible to assess the condition and operational characteristics of the material.

However, due to the sensitivity of the method, its results are influenced by the
material and geometry of the object and defects. For this reason, it is not easy to
establish a connection between the signals that the acoustic emission sensor emits
and the damage in the material under study. Therefore, it is necessary to choose a
special signal processing method to identify features.

The methods of non-destructive testing listed above are widely used in
industry. Each of them has its advantages and disadvantages. Due to the fact that
most of the pipelines are laid underground, devices are used to inspect buried

pipelines, not all methods are suitable for in-line inspection of pipelines. This is
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mainly due to limitations in the volume and length of pipelines. And to date, the
tools for internal control have been developed on the basis of magnetic flux leakage
inspection, eddy current technique, ultrasonic inspection.

3 Pipeline Inspection Gauge (PIG) and Other Un-Piggable Robotic
Inspection Systems

3.1 Pipeline Inspection Gauge

All existing pipelines that are in operation or under construction can be
divided into two groups: pipelines with laying and pipelines without laying. Each
type of pipeline uses its own detection and inspection tools.

For piggable pipelines the following pigs are used: Geometry Pig (GP),
Magnetic Flux Leakage Pig (MFL Pig), Ultrasonic Inspection Pig (UT Pig), EMAT
Pig, Eddy Current Pig (EC Pig), Integrated Function Pig (IF Pig), Specific Function
Pig (SF Pig). For un-piggable pipelines, a special technology is used — a closed-
circuit television camera (CCTV) and a smart ball, which gives information in the

form of an image about the inner cavity of the pipeline.

Pigging

MFL uT EMAT &Cleaning

Extensive cleaning is

def _ b et I | necessary for data
corrosion defects; crack and wa gas pipeline, accuracy. Related
® Not suitable for thick thickness sensitive to all standard is request
wall tube, crack, key ' @ Not suitable kinds of defects Ti i
i , , Time-revision
FFP pitting corrosion, || ® Power supply and &G-mark
gas pipeline instrumentation | G-mark layout:
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at the same time
EC Combined NDT GP
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& Callper

| @ Suitable the inner
| surface crack;

' @ AIDS for the

| positioning and
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i @ Integrated the ® Caliper the pipe
advantages of the || ;o1 Geformation:
single kind of ND; | -l

' @ Potential

. development

91NPad0.d uondadsu|
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pipe ovality and other
geometric detect
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loss and crack
feature

ILI (in-line inspection) System Type

Fig. 1.2 — Structure schematic of internal inspection (ILI) system [11]

Service companies conduct constant research and develop more and more new
devices and equipment. T. D. Williamson Company presented SpirALL Magnetic
Flux Leakage (SMFL). And the Rosen company combined the Magnetic Flux
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Leakage (MFL) and Eddy Current (EC) methods for pipelines with a large wall
thickness. These methods have high sensitivity and accuracy during verification.

Rosen has also proposed a new development called Untouched geometry Pig
(GP). This tool is designed to detect defects such as “dent”. These defects occur
under the external influence of an extraneous force or in the presence of large-sized
sludge in the pumped product. GP is used mainly to determine the shape and size of
the damage.

The same service company has released a device called EMAT Pig. This tool
has a high accuracy of measurement and detection of cracks and delaminations in
metal.

The unification of the two technologies of the MFL and the EC is one of the
latest breakthroughs in the development of technologies of this kind [12]. However,
when combining, developing and implementing various NDT technologies, it is
necessary to take into account the different ways of using each of the technologies,
their features, the influence of factors on the operability of devices, as well as the
types of defects that are subject to examination.

3.2 Other In-Line-Inspection Systems Suitable for UnPiggable Pipelines

ILI tools have been used for more than 50 years and have proven themselves
in industrial use as reliable and accurate. However, not all pipelines are designed for
such surveys. If there are no cameras for receiving and starting devices in the
pipeline, then the admission of PIG devices will not be possible. There are also
pipelines that cannot be examined in this way due to their geometry, technical
condition, location and internal damage. Almost half of all pipelines in the world
have been declared unusable.

The Smart-Ball tool is one of the most recent and newest developments in the
field of pipeline inspection. Figure 4 shows a Smart-ball. This device works by
collecting acoustic data passing through a pipeline. Due to its small size, compared
to the pipeline, it passes silently through the pipeline and does not interfere with data

recording, and also does not harm the pipe material [13].
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(a) Smart ball for pipeline inspection (b) Smart balls in in different sizes

Fig. 1.3 — Smart-Ball (by Pure Technologies, Ltd.) [13]

Devices for in-line inspection are of the following types: tracked, wheeled,
inchworm, screw. They have significant differences from ground survey
technologies due to their working area. The working space for in-pipe shells is the
inner cavity of the pipeline. Unfortunately, in-line inspection shells are not designed
for long-distance pipelines due to the principle of their operation and the complexity
of pipeline structures. Pipeline systems extend for thousands of kilometers, and also
have branches, sharp turns, vertical and horizontal arrangement, which creates
difficulties for inspection. Also, each projectile must be equipped with a special
sensor to track its location. This is necessary in order to roughly calculate the end
time of the inspection, as well as to detect the projectile in the event that it gets stuck
in the pipeline cavity.

At the moment, CCTV is one of the most popular and in-demand inspection
methods. The complex of necessary equipment for work includes: technological
equipment for illumination of working systems during examination, signal and
image sensors, cameras, computing mechanism. Figure 5 shows one of the types of
CCTV.

The principle of operation of this inspection method is as follows: the emitted
light is reflected from the object and recorded by sensors or cameras for further

analysis. To improve the quality of the images obtained, a laser profiler is used. And
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to measure the quality of the inspected surface, a computer vision system is used

[14].

Ry F NS AN T

Fig. [.4 — Closed-circuit television camera (CCTV) pipeline inspection

Conclusion

A large amount of information about defects and damage to pipelines raises
the question of the importance of checking and monitoring the pipeline technical
condition. Also, increased attention is paid to methods of non-destructive testing and
in-line inspection for different types of pipeline systems.

The main objectives for the preservation of pipeline systems are the accuracy
and timeliness of the survey and diagnostics. To do this, it is necessary to evaluate
and analyze the detected defects in order to carry out work to eliminate defects and

ensure the safe operation of the pipeline.
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[Hpuioxenune 2

Tabnuna 2.1 — 3aTparbl Ha CTPaxOBbIE OTUYMCIICHUS

Iloka3areinn

Kpanosmux

TpyOoykmaguuk

Bynbsnoszepucr

CamMmocBai

Crponanbiuk

OKCKaBaTOPIIMK

IIpousBonurens
pabor

Koin-Bo paboTHHKOB

1

2

2

2

1

311, pyO®.

117 425

85960

233 415

151 620

120 120

91 140

174 840

CrpaxoBble B3HOCHI
B TOCY/IapPCTBCHHBIC
BHEOIOIKETHEIE
douasl, 30%

35 227,50

25 788

70 024,43

45 486

36 036

27 342

52452

CrpaxoBaHue OT
HECUYACTHBIX
ciydaes (0,2 %)

243

171,92

466,9

303,24

240,24

182,28

349,68

Bcero cTpaxoBsix
B3HOCOB, pyO.

35 470,50

25 959,92

70 491,33

45 789,24

36 276,24

27 524,28

52 801,68

O6mras cymma
CTPaxOBBIX
B3HOCOB, pyO0.

294 313,19




Tabnuua 2.2 — DKcrryaTaliuOHHbIE 10KA3aTeNN

ro,

flokasare S = 2023 2024 2025 2026 2027 ZI 2028 2029 2030 2031 2032
1. CpenHeronoBas TpaHCTIOPTHPOBKA Ta3a MJTH. T 85,52 0 10 10 10 10 10 10 10 10 10
2. HakomieHHast TpaHCIOPTHPOBKA Ta3a MJH. T 427,59 0 9,502 19,004 28,506 38,008 4751 57,012 66,514 76,016 85,518
3. DKCITyaTallMOHHBIE 3aTPAThl, B TOM YHCNE:| MIH. PYO. 1582,14| 0,0000 | 180,3046 | 179,1767 | 178,0487 | 176,9208 | 175,7929 | 174,6649 | 1735370 | 172,4090 | 171,2811
3.1 AMOpPTH3aIIHOHHbBIE OTYHCICHHS MJIH. pyo0. 461,43 0 51,3 51,3 51,3 51,3 51,3 51,3 51,3 51,3 51,3
4. KanuranbHble BIOXKEHUS MJIH. PYO. 1281,75|1281,751 0 0 0 0 0 0 0 0 0
5. Tapu¢ Ha TPaHCHIOPTHPOBKY raza pYO./TBIC.T KM 7780,001 778 778 778 778 778 778 778 778 778 778

Tabmuna 2.3 — DKOHOMUYECKHUE ITOKA3aTe N
OnepanuonHas 1esTeIbHOCTD
ITokazaresn En. uzm. X SHAEI 10 Foav
2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

1. Boipyuxa MIH. pyo. 7318,63| 0 813,18116 | 813,18116 | 813,18116 | 813,18116 |813,18116| 813,18116 | 813,1812 |813,18116|813,18116
2. Texyume 3aTpatsl MJTH. PY0. 1582,14| 0 180,3046 | 179,1767 | 178,0487 | 176,9208 | 17/5,7929 | 174,6649 | 173,5370 | 172,4090 | 171,2811
3. Banosast mpuObLIb MITH. pyO. 5736,49| 0 632,8765 | 634,0045 | 6351324 | 636,2604 | 637,3883 | 638,5162 | 639,6442 | 640,7721 | 641,9001
4. Hanor Ha UMyIIECTBO MJIH. PYO. 203,03 O 27,0706 25,9426 248147 | 23,6868 | 22,5588 21,4309 20,3029 | 19,1750 | 18,0470
5. Hanor Ha mpu6suis (20 %)|  MiH. pyo. 1147,30| 0 126,5753 | 126,8009 | 127,0265 | 127,2521 | 1274777 | 127,7032 | 127,9288 | 128,1544 | 128,3800
6. Utoro nanoru MITH. pyO. 1350,33| 0 153,6459 | 152,7435 | 151,8412 | 150,9388 | 150,0365 | 149,1341 | 148,2318 | 147,3294 | 146,4271
7. Uncras npulbuTh MJIH. PYO. 4589,20| 0 506,3012 | 507,2036 | 508,1059 | 509,0083 | 509,9106 | 510,8130 | 511,7153 | 512,6177 | 513,5201




Tabmuna 2.4 — ®uHAHCOBBIE TOKA3ATEIN

DurHAHCOBBIE MOKA3ATEIH MmpoeKTa

I'ox npoekra
0 1 2 3 4 | 5 | 6 7 8 9
IToxka3zaTean Enx. n3m. DY —
TI'ox xajnennapHbIi
2023 2024 2025 2026 2027 2028 2029 2030 2031 2032
JICHE)KHBII TIOTOK MJH. pyO. 3768,8753 |-1281,7507 | 557,5713 | 558,4736 | 559,3760 | 560,2783 | 561,1807 | 562,0830 | 562,9854 | 563,8877 | 564,7901
HaxkoTieHHBIH eHEeXHBIH TTOTOK MiH. py6. | 12381,4821 |-1281,7507|-724,1794 | -165,7058 | 393,6702 | 953,9485 | 1515,1291 | 2077,2122 | 2640,1975 | 3204,0853 | 3768,8753
YucTeiit quckoHTHpoBaHHbIH qoxoa (Y1) (1= 15%) | mum. py6. | 1392,0614 |-1281,7507|-796,9061 | -374,6198 | -6,8210 | 313,5199 | 592,5259 | 835,5299 | 1047,1769 |1231,5128| 1392,0614
Buytpennsis Hopma noxoanoctu (BH, BHP) % 41,75%
Cpok oKymaemMocTH (IpOCTOH) TOJIbI 3,3
Cpox OKymaeMocTH (JMCKOHTHPOBAHHBIH) rofbl 4,1
Mupekc 10X0HOCTH KallMTaNbHBIX BIOKCHUM JI0JIU €1I. 1,09
CraBka TUCKOHTHPOBAHHUS i 0,15




