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Ilepeyennb pe3yabTaToB 00y4yeHus (MpogeccHOHAIBHBIX H YHHBEPCAJIbHBIX KOMIIETEHIIHi),
3aNJIAHMPOBAHHBIX K JIOCTHKEHUIO BHIYCKHUKAMM JIaHHOH 00pa30BaTe/IbHOI MPOrpaMmMbl

TpeboBanus
dI'0C BIIO,
Kon Pesynbrar 00yueHus
KpUTEPUEB U/ WU
pe3ynbTaTa (BBIILYCKHUK JIOJI’KEH ObITh TOTOB)
3aMHTEPECOBAHHBIX
CTOpOH
IIpogheccuonanvrvie komnemenyuu

P1 [IpumensTh 6a30BbIe MaTEMaTUYECKUE, Tpebosanus ®I'OC
€CTEeCTBEHHOHAyUYHbIE, colnanbHO-sKoHOMuueckne u | (I1K-1,2,3,19,20),
CrelHalIbHbIE 3HaHUS B PO(ECCUOHATILHOM Kpurepuii 5 AUOP
JESTENbHOCTH (n.1.1)

P2 [IpuMeHsTh 3HAaHUS B 00JIACTH SHEPro-U Tpebosanus ®I'OC
pecypcocOeperarmmx nporeccoB u 000pyI0BaHUs (ITK-4,5,9,15 OK-7),
XUMHUYECKOHN TEXHOJIOTUHN, HEPTEXUMUU U Kpurepuii 5 AUOP
OMOTEXHOJIOTUH JJISl PELLIEHUS IPOU3BOICTBEHHBIX (mn.1.1,1.2)
3aja4

P3 CraBuUTh U pelaTh3aaauy MPOU3BOJICTBEHHOIO Tpebosanus ®I'OC
aHaJM3a, CBSI3aHHBIE C CO3/IaHUEM H IepepadboTKOM (ITK-4,5,8,11, OK-2,4),
MAaTEepUAJIOB C UCIIOJIL30BAHUEM MOICIUPOBAHUS Kpurepuii 5 AUOP
00BEKTOB U MIPOLECCOB XUMUYECKON TEXHOJIOTUH, (mm.1.2
He(TeXuMUU U OMOTEXHOJIOTUH.

P4 [IpoexTrpoBaTbu UCHOIB30BaTh HOBOE 3HEpro-u | TpeboBanus GI'OC
pecypcocbeperaroniee 000pyI0BaHNE XUMUIECKOM (TTK-8,11,23,24),
TEXHOJIOTUH, He(pTeXUMHUU U OUOTEXHOJIOTUN Kpurepuii 5 AUOP

(n.1.3)

P5 [IpoBOaUTE TEOpETUUECKHUE U Tpebosanus ®I'OC
AKCIIEPUMEHTAJIbHBIC UCCIIEOBAHUSIB 00IaCTH (ITK-1,4,5,19-22, OK-
SHEPTO-M pecypcocOeperaroniux mporeccon 7,10), Kpurepwnii 5
XUMHYECKON TEXHOJIOTUHU, HEPTEXUMUU U ANOP (1.1.4)
OMOTEXHOJIOTUHU

P6 OcBauBarh 1 IKCIUTYaTHPOBATh COBPEMEHHOE TpeboBanus GI'OC
BBICOKOTEXHOJIOTHYHOE 000pyI0BaHNUE, (ITK-6,12,13,14,17,
o0ecrneunBaTh €ro BbICOKYI0 3((HEKTUBHOCTD U OK-3,4,8), Kpurepuii 5
HaJEeKHOCTh, COOMIONaTh MpaBuiia oxpansl 310poBbsi | AUOP (1.1.5)

1 6€30MaCHOCTH TpyZia Ha MPOU3BOJICTBE, BBIOJIHSTh
TpeOOBaHHUs 0 3aIUTE OKPYXKAIOUIEH cpeibl.
P7 [IpuMeHATh3HAHUS 110 TPOEKTHOMY Tpebosanus ®I'OC

MCHC)I)KMGHTy JI1 BEOACHUS I/IHHOBaHHOHHOfI
HH)KCHCpHOf/’I OCATCIBbHOCTH C y‘{eTOM IOpI/I)II/ILIeCKI/IX
ACIICKTOB 3aIlIUThI I/IHTGHHGKTyaHLHOﬁ
COOCTBEHHOCTH

(T1K-3, 8,9, 10, 11, 12,
13), Kpurepuii 5
AHNOP (1. 2.1),
COTJIaCOBAHHBIN C
TpeOOBaHUSIMHU
MEXTYHAPOTHBIX
cranaaptoB EUR-ACE
u FEANI




TpeboBanus
®I'OC BIIO,

Kon Pesynbrar 00yueHus
KpUTEPUEB U/ WU
pe3ynbTaTa (BBIILYCKHUK JIOJI’KEH ObITh TOTOB)
3aMHTEPECOBAHHBIX
CTOPOH
P8 Hcnonp30BaTh COBpEMEHHBIE KOMITBIOTEPHBIE Tpebosanus ®I'OC

METO/1bl BBIYUCIIEHUS, OCHOBaHHbIE HA IPUMEHEHUU
COBPEMEHHBIX IPPEKTUBHBIX TPOrPAMMHBIX
IIPOJIYKTOB IIPU pacyeTe CBONCTB MaTepUaioB,
MIPOLIECCOB, aINIapaToB U CUCTEM, XapaKTEPHbIX JUIs
npodecCHoHANTBHOM 00JIaCTH IEATEITLHOCTH;
HAXOJIUTh HEOOXOAUMYIO JINTEPATypy, UCIIOJIb30BaTh
KOMITbIOTEpPHBIE 0a3bl JAHHBIX U JPYTrUe UCTOUHUKU
uHpopMauu

(TIK-4, 5,9, 10, 11, 14)

Obwexynbmyphble KOMnemeHyuu

P9 JleMOHCTpUpOBaTh 3HAHUS COLUAIBHBIX, Tpebosanus ®I'OC
TUYECKUX U KYJIbTYPHBIX aCIIEKTOB (OK-1,2,6-10),
npodeccuoHaNbHON AESITETbHOCTH. Kpurepuii 5 AUOP

(mn.2.4,2.5)

P10 CaMOCTOSATENBHO YUYUTHCSIU HENPEPHIBHO Tpebosanus ®I'OC
MOBBIIIATH KBaJIM(UKaLMioB TeueHue Bcero nepuoaa | (OK-6,7,8), Kpurepuit
npodeccuoHaNbHON AESITEIbHOCTH. 5 AHOP (2.6)

P11 BiraneTe MHOCTpaHHBIM S3BIKOMHA YPOBHE, Tpebosanus ®I'OC
MO3BOJISIIOIIEM pa3padaThiBaTh JOKyMEHTAIIHIO, (OK-11) , Kpurepwnii 5
MIPE3CHTOBATh PE3YIBTATHI MPOPECCUOHATHHOM AHNOP (1.2.2)
JeSITEJIbHOCTH.

P12 O¢ddexruBHO padboTaTh HHAUBUAYAIBHO U B Tpebosanus ®I'OC
KOJIJIEKTHBE, IEMOHCTPUPOBATh OTBETCTBEHHOCTh 32 | (OK-3,4,5,12),
pe3yapTaThl pabOThl M TOTOBHOCTD CJIEIOBATh Kpurepuii 5 AUOP
KOPIIOPAaTUBHOM KyJIbTYpe OpraHU3aluu. (nn.1.6, 2.3)

Lenu obpazosamenvHol Npocpammol

Kon nenn PopMynHpoOBKa LETN Tpebdosanus ®I'OC BIIO u (nnm)
3aMHTEPECOBAHHBIX paboToaTesen

01 [ToaroroBka BBITYCKHHKOB K Tpebosanus ®I'OC BIIO, kputepun
IIPOU3BOJACTBEHHO- ANOP, cooTBeTcTBYIOIINE
TEXHOJIOTUYECKOH JEATENIBHOCTH | MEXAyHapoIHbIM cTtangapramM EUR-

B 00J1aCTH 3HEPTo- U ACE u FEANI. TpebGoBanus k

pecypcocOeperaroniux NpoueccoB | BHITYCKHUKAM IPEIIPUITHHA

B XMMHUYECKOU TEXHOJIOTHUH, XMUMHUYECKOT0 KoMIuiekca Poccun

He(pTEXUMUU U OMOTEXHOJIOTHH, (OO0 CUBYP «Tomckuedrexumy»,

KOHKYPEHTOCIOCOOHBIX Ha OAO «Tockraznpom»,OAO

MHUPOBOM DPBIHKE. «KNHE®», r. Kupumn, Aarapckuit
HedrenepepabaTpIBarONIU
komoOuHar, [10 «A3ot», r. Kemeposo,
000 «Dnpllnact», OO0
«Cubmetaxum, OAO
«Papmcranapt—TomckxuMdapm», u




Kon nenn PopMynHpoBKa LETU Tpedosanus GI'OC BIIO u (nnm)
3aMHTEPECOBAHHBIX paboToaTesen
ap.).

2 [ToaroroBka BBITYCKHHKOB K Tpeboanus ®I'OC BIIO, kputepun
IIPOEKTHOM EATEIBHOCTHU B ANOP, cooTBeTcTBYIOIIKE
o0racTu sHepro- u MEXKyHapoaHbIM cTanaapram EUR-
pecypcocoeperaromux mporeccoB | ACE u FEANI. TpeGoBanus
B XMMHUYECKOU TEXHOJIOTUH, BBIITYCKHUKaM MPEeANpUusTui
He(pTEXUMHUU U OMOTEXHOJIOTUU. XMMHUYECKOT0 KomIuiekca Poccun
(OAO «TomckHUITUHEPTH, OAO
HK «POCHedTts», r. Kpacnonap,
OAO «CamapaHe(hTeXuMIpPOEKT,
DJIECU u np.).
113 [ToaroroBka BBITYCKHHKOB K Tpebosanus ®I'OC BIIO, kputepun
HAyYHBIM HCCIENOBAHUSIM IS AUNOP, cooTBeTCcTBYIOMMNE
pelLIeHMs 3a/1a4, CBA3aHHBIX C MEXKyHapoaHbIM cTanaapram EUR-
pa3pabOTKON HOBBIX METOJOB ACE u FEANI. IlotpeGHocTn
CO3aHHUsI ITPOLIECCOB,MAaTEPUANIOB | HAYYHO-UCCIIEI0BATEIbCKUX LIEHTPOB
1 000pyI0BaHUS, PAH, CO PAH (TI1Y, TT'Y,
o0ecreynBaronIX IHEPro- Wuctutyr xumuu Hedptu CO PAH,
pecypcocOepekeHue, HNucturyt xatanuza CO PAH, r.
9KOJIOTUYECKYIO0 0€30MMacHOCTh Hosocubupck, HUOCT, OOO HIIL]
TEXHOJIOTH. «HOOCOEPA, r. HagsiM u ap).
114 [ToaroroBka BBITYCKHHKOB K Tpeboanus ®I'OC BIIO, kputepun
OpraHu3aluOHHO- ANOP, cooTBeTcTBYIOIIKE
YIIPABJIEHYECKOM AEATEIBHOCTH. MEXKyHapoaHbIM cTanaapram EUR-
ACE u FEANI, 3anpocsl
OTEUYECTBEHHBIX MPEANPUATUN U
HUMN.
105 [ToaroroBka BBITYCKHHKOB K Tpeboanus ®I'OC BIIO, kputepun

CaMOOOY4YEHHIO U HETIPEPHIBHOMY
npodeccuoHaTbHOMY
CaMOCOBEPIIICHCTBOBAHUIO.

AUNOP, cooTBeTCcTBYIOMMNE
MeXayHapoaHbIM ctanaaptam EUR-
ACE u FEANI , 3ampocsl
OTEYECTBEHHBIX MPEANPUATHI U
HUMN..

O01mekyJabTypHBIE, 001enpodeccHOHAIbHBIE U TPodeCcCHOHATIbHbIE

1. BrimycKkHHMK, OCBOUBIIMI MNporpaMMmy OakajiaBpuaTa, JODKEH 00J1anaTh

KOMIICTCHIINH.

CIEAYIOIUMU 001eKYJIbTYPHbIMU KOMIIeTeHIIMsAMH (OK):

» CIIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHI (PMIIOCO(PCKUX 3HAHUN IJIS
dhopmupoBaHuaMUpoBo33peHUeckol nosuuu (OK-1);

» CIIOCOOHOCTHIO aHATTM3UPOBATH OCHOBHBIE 3TAIbl M 3aKOHOMEPHOCTH
MCTOPUYECKOTO Pa3BUTHsI OOIIECTBALIISI (POPMUPOBAHUS TPAXKIAHCKON
nozuruu (OK-2);

» CIIOCOOHOCTBHIO HCIIOJIB30BaTh OCHOBBI 9KOHOMHYECKHX 3HAHUITB
paznuuHbIxcepaxxkusznenesteabHoctu (OK-3);




» CIIOCOOHOCTHIOHCIIONH30BATh OCHOBBITIPABOBBIX3HAHHM B Pa3IMUHbIX chepax
xu3ueaesTearaoctn (OK-4):

» CHOCOOHOCTBIO K KOMMYHHUKAITMU B YCTHOW M MMMCbMEHHOHN (hopMaxX HapyCCKOM
Y MHOCTPAHHOM SI3bIKaX JJIsSl pEUICHUs 3a/1a4 MEXIMYHOCTHOTO U
MEXKYIbTypHOT0 B3aumojencteus (OK-5);

» CIOCOOHOCTHIO paboTaTh B KOJUICKTUBE, TOJIEPAHTHO BOCTIPUHUMATH
collMaJIbHbIE, 3THUYECKHE, KOH(PECCHOHANIbHBIE U KyJIbTYpHBIC paznuuus (OK-
6);

» CHOCOOHOCTBIO K caMoopraHu3anuu u camoodpasosanuio (OK-7);

» CIIOCOOHOCTBHIO MCIIOJIB30BATh METOJIbI M CPEACTBA (PU3MUECKON KYIbTYPhIIII
oOecreyeHus MOJIHOLEHHON COMabHON U MpodhecCUOHATBHOU IeITeTbHOCTH
(OK-8);

» CIIOCOOHOCTHIO MCIIOJIB30BATh MPUEMBI TIEPBO TTOMOIIIH, METO/IBI 3AIUTHI B
yCIOBUAX upe3BbluaiiHbix curyanuii (OK-9).

2. BbImyckHHMK, OCBOMBIIMI NporpaMMmy OakajiaBpuaTa, JAODKEH 00s1a1aTh

cienyromumu odmenpodeccnonanbHbiMu komnerenuusamn (OIIK):

» CIIOCOOHOCTBIO  pemiaTh  CTaHAApTHBIE  3afadud  NpodeCcCHOHATBHON
JEeSTEIbHOCTH Ha OCHOBE MH(POPMALIMOHHOMN U OUOIMorpaduyeckoil KyabTyphbl
C TMpUMEHEHHEeM HWH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH M C
y4€TOM OCHOBHBIX TpeboBaHui nHpopmanmonnoi o6ezonacHoctu (OIIK-1);

» CHOCOOHOCMbIO  UCNONIL308AMb OCHOBHbIE 3AKOHbL  eCMeCmE8EeHHOHAYYHbIX
OUCYUNIUH 8 NPOPECCUOHANILHOU  O0essMeNIbHOCU, NpUMeHsem Memoovl
MAMeMamuiecko20  AHaau3a U  MOOeIUpPOB8aHUs, MeopemuiecKkozo U
aKcnepumenmanbroco ucciedosanus (OIIK-2);

» CHOCOOHOCMbIO  UCNONIL308AMb  OCHOBHblE eCMEeCMBeHHOHAYUHble 3AKOHbI
0J151 NOHUMAHUSL OKpYAcarowie2o mupa u seienui npupoowst (OIIK-3);

3. BBIMyCKHHMK, OCBOWMBINMW MporpaMMy OakaiaBpuaTa, IOJDKEH 00laaarh

npogeccuonaabubiMu komnerenuusavu (IIK), coorBercTByromumMu Buay (Buaam)
npodecCHOHaNbHON  NESITENIbHOCTH, Ha KOTOPBIM (KOTOpbIE) OpPHUEHTHUpPOBAHA
nporpamMma OaxanaBpuara:

MPOU3BOACTBCHHO-TEXHOJOIHIECCKAA N€ATCIbHOCTDL:

» CHOCOOHOCTBIO OCYIICCTBJIATh TEXHOJOTHYECKHHA IPOIECC B COOTBETCTBUU
C PpErjJaMEeHTOM M HCMOJb30BaTh TEXHUUYECKHE CPEACTBA ISl H3MEPCHUS
OCHOBHBIX IapaMeTPOB TEXHOJOTHMYECKOTO TMpollecca, CBOMCTB CHIPhSI U
npoaykiuu (I1K-1);

» CIOCOOHOCTBIO Y4aCTBOBaTh B  COBEPIICHCTBOBAHMHM TEXHOJOTHUYECKHX
MPOIIECCOB € TMO3ULUA DHEPro- U PecypcocOEpeRkeHUs, MHUHUMHU3AIUU
BO3JICHCTBUS Ha okpyxkaronlyto cpeay (ITK-2);

» CIHOCOOHOCTBIO HCITOJIB30BaTh COBPEMEHHBIC MH(OPMAIIMOHHBIE TEXHOJIOTHH,
MPOBOJIUTE  00pabOTKyMH(GOpPMAlIUM C  HUCIOJB30BAHHUEM  MPHUKIATHBIX
porpaMm



nba3 JaHHBIX JUIsl pacyeTa TEXHOJOTMYECKUX MapamMeTpoB 000pydOoBaHUs
1 MOHUTOpHUHTa npupoaubix cpex (IIK- 3);

» CIIOCOOHOCTHIO HCIOJB30BaTh HOPMATHUBHBIE JOKYMEHTHI TIO KadecTBY,
CTaHAapTU3aluu U ceptudukanuu npoaykron uuzaenuit (I1IK- 4);

» TOTOBHOCTBHIO OOOCHOBBIBATh KOHKPETHBIC TEXHHUYECKHE PEIICHUS TpH
pa3paboTKe TEXHOJIOTMYECKUX MPOIIECCOB; BEIOMPATh TEXHUUYECKHUE CPENICTBA U
TEXHOJIOTUH, HAIIPABJICHHbIE HA MUHUMU3AIMIO aHTPOMOT€HHOTI'O BO3IEHCTBUS
Ha okpyxatouryto cpeny (I1IK-5);

» CIIOCOOHOCTBIO CIIEIUTH 3a BBHIMOJTHEHHEM NPaBHJI TEXHHUKH OE30MMacHOCTH,
MIPOU3BOJICTBEHHOM CAHUTAPUU,MOKAPHON 0€30MacHOCTH M HOPM OXpaHbl
Tpyna Ha npeanpusatusax(I1K-6);

» TOTOBHOCTBHIO OCBaWBaTh H OKCIUTyaTHpOBaTh HOBOE 00OpyAOBaHWE,
NpPUHUMATh y4YacTHE BHAJTAKUBAHUM,TEXHUYECKUX OCMOTpAX, TEKYIIMX
pPEMOHTaX, TMPOBEpPKE  TEXHUYECKOTO  COCTOSIHUS ~ OOOpYyIOBaHUA U
nporpammusbix cpencts (I1K-7);

» CIIOCOOHOCTBIO HMCIIOJIB30BATh AJIEMEHTHI SKOJOT0-’KOHOMHUUYECKOTO aHallu3a B

CO3aHuM PHEpro- u pecypcocoeperaromux texonorui (I1K-8).
OpPraHu3aluoOHHO-YIIPABJCHYECCKAaA 1€ATCIbHOCTDL:

» CIIOCOOHOCTBIO aHANM3MPOBATh TEXHOJOTHYECKUH Tpolecc Kak OOBEKT
ynpasnenusi(I11K-9);

» CIIOCOOHOCTBIO IPOBOJIUTH CTOUMOCTHYIO OLICHKY OCHOBHBIX
npousBoicTBeHHBIX pecypcoB(I1K-10);

» CIIOCOOHOCTBIO  OpPraHM30BBIBaTH pabOTy HCIONHUTENCH, HAXOIUTh W
NpPUHUMATh YIpaBICHUYECKUE pelIeHUs B 00JacTH OpraHu3allud Tpyda U
OCYIIECTBJICHUH NpUupoiooxpaHHbix Meponpusatuid (I1K-11);

» CIIOCOOHOCTBIO  CHUCTEMATHM3MpOBaTh W 0000mare WHOOpPMANHIO  TIO

(bopMHPOBAHUIO U UCTIONB30BaHUIO pecypcoB npeanpustus (I1K-12).
HAyYHO-UCC/IEA0BaATEC/IbCKasA A€ATC/IbHOCTD:

» TOTOBHOCTBIO M3y4yaTh HAYYHO-TEXHHYCCKYI0 WH(OpPMAIUIO, aHAIN3HPOBATH
OTEUECTBEHHBIN U 3apyOeKHBIH OIBIT 10 TeMaTuke uccienoanuii (I11K-13);

» CHOCOOHOCMbIO — NPUMEHAMb  COBPEMEHHble  Memoobl  UCCIe008AHUS
MEexXHONI02U4eCcKUx  Npoyeccos u HNPUPOOHBIX  CPeod,UCnoIb308aMb
KOMNbIOmMepHble Cpeocmad 8 HayuHo-ucciedosamenvckoul pabome (I11K-14);

» CIHOCOOHOCTBIO TUIAHHPOBATHIKCIICPUMEHTAIILHBIC HCCICIOBAHUS, TOJIydYaTh,
00pabaThIBaTh U aHAJTU3UPOBATH MOJy4YeHHBIC pe3ynbTaThi(I1K-15);

» CHOCOOHOCMbIO MOOeIUPO8ams 3Hep2o- U pecypcocbepezaioujue Npoyeccyl
6 npomviutiennocmu (I11K-16).

NMPOEKTHAsI eI TeTbHOCTD:

» CIIOCOOHOCTBIO  Y4acTBOBAaTb B  MPOCKTHPOBAHWHM OTACIBHBIX CTaJHUU
TEXHOJIOTUYECKUX  TPOIECCOB  C  HCIOJb30BAHUEM  COBPEMEHHBIX
uHpopmamonubix Texnonorui (I1K-17);

» CIIOCOOHOCTBIO  TMPOEKTUPOBATh  OTACJIBbHBIE  y37bl  (ammaparel) ¢

UCIOJIb30BaHUEM aBTOMATU3UPOBAaHHBIX MpuKIagHbiX cucteM(I1K-18).
MunucrepcTBo o0pazoBanus U Hayku Poccuiickoi ®@eaepauuu



denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHNE
BBICIIIETO MPOECCHOHATHHOTO 00pa30BaHUS
«HAIIMOHAJIbHBIA HCCJIEJJOBATEJIbCKHUM
TOMCKHWA MOJIUTEXHUYECKUA YHUBEPCUTET»

UHCTUTYT QU3UKHN BBICOKMX TEXHOJOTUI
HamnpaBnenue moarotoBku (CrenuanrbHOCTh) JHEPro- U pecypcocOeperaronue mporecckl B

XUMHUYECKON TeEXHOJOrnU, HedTexuMuun u onorexuosorun(MAXII)

Kadenapa OXXT
YTBEPXIAIO:
3aB. kadeapou
(ITommuce)  ([ata) (®.1.0.)
3AJIAHUE
HA BBINOJIHEHHE BBINYCKHOM KBaIN(pUKANOHHON PadoThl
B dopwme:
OakasiaBpcKkoi paboThI
(bakanmaBpckoi pabOTHI, AUIIOMHOT'O IIPOEKTa/paboThl, MAaruCTEPCKOH AUCCEPTALINH)

Crynenry:

I'pynna DPUO

2K22 I'amm Ceprero Buxktopouuy

Tema paboTsl:

Pa3zpaboTka TemooOMeHHMKA y3J1a JIera3aliuy CYCIIeH3UU OJI0K-COoTIoIMMepa

YTBepxkaeHa TPUKA30M JTUPEKTOpa (1aTa, HOMEp)

Cpok ciauu CTYJ€HTOM BBITIOJTHEHHOHW paOOTHI:

TEXHUYECKOE 3AJIAHUE:

Hcxoaublie 1aHHbIE K padoTe

(Hau/vtenoganue 00vexma ucciedosanus uiu npoekmupoeanus,;

nPOU300UMEeNLHOCHb UTU HACPY3KA,; PEACUM PabOmbl
(HenpepbisHblil, NEPUOOUYecKUll, YUKIUYECKUU U m. 0.); U0
CbIPbsL UL MAMEPUAT U30eauss; mpebosanus Kk npoOyKmy,
U30enUI0 UL NPoYeccy, 0codvle mpebosanus K 0CoOeHHOCMAM
@ynkyuonuposanus (IKCNAyamayuu) 06veKma un u30eus 6
naane 6e30nacHOCMy SKCHAYAMAYUY, GIUSHUS HA
OKPYIICAIOWYIO CPeDY, IHeP2O3amPamam; IKOHOMUYECKUL
ananus u m. 0.).

KoxyxoTpy0uaThlii TEMJI000MEHHUK.
[Ipou3BOAUTENLHOCTD TI0 JeMUHEpaTn30BaHHON Boje: 106
M/

TemionocuTenu:

Topsunii —emuHepanusosanHas Boga: T=90"C, Tk=65"C;
Xomnomublit — oboporras Boxa: Tu=23"C, Tk=60"C;
Jasnenne B TpyoHoM mpocrpanctse: 0,5 MIla;

Jasnenne B MexTpyoHoM mpoctpanctse: 0,3 MIla;
Ucnonnenne no matepuany M8: Koxyx — 12x18u10T,
Bxomnas xamepa — 12x18110T, TermmooOMenHas Tpyda —
08x18u10T, 12x18u10T, TpyOHast pemérka — 12x18u10T.




Ilepeyens moaJIesKAIMX UCCJIEA0BAHUIO,
MPOEKTHPOBAHMIO M pa3padoTke
BOIIPOCOB

(ananumuyeckuii 0630p No IUMePaAMypPHbIM UCIMOYHUKAM C
Yenblo 6bIACHEHUS O0CMUICEHUL MUPOBOT HAYKU MEXHUKU 6
paccemampusaemou 0oaacmu; nOCMaHo6Ka 3a0ayu
ucciedo8anus, NPoeKMuUpo8aHus, KOHCMPYUPOBAHUSA,
codepoicanue npoyedypbl UCCIe008aHUS, NPOEKMUPOBAHUSI,
KOHCMPYUposanus, oocydcoeHue pesyiomanos 6blnoIHeHHOU
pabomul; HaumeHo8aHue OONOIHUMENbHBIX PA30€eN08,
noonedcawux paspabomre; 3axnoueHue no pabome).

Bgenenue;

TexHoIorn4eckuil pacueér;

KoHcTpyKkTHBHBIN pacuéT;

Mexanndeckuii pacyer;

Pacuér TenmoBoii H30IISALHN,

I'mppaBnnuecknii pacyer;

OUHAHCOBBII MEHEKMEHT, pecypcodPEeKTUBHOCTh U
pecypcocOepeKeHue;

ConmanbsHas OTBETCTBEHHOCTD;

3aKIIt0YeHue.

Ilepeyennb rpaguyeckoro MaTrepuasa

(c mounbLM yKazanuem o0513amenbHbIX yepmedxceil)

JIuct 1. OOmumii BUJ TEIIO0OMEHHUKA;
JIuct 2. BEIHOCHBIE 37IEMEHTHI TEIIIO0OMEHHUKA.

KOHch'IbTaHTbI Mo pasaejgam BLIHYCKHOﬁ KBaJIl/I(l)l/IKaIII/IOHHOﬁ paﬁoTbI

(c ykazanuem pazoenos)

Pazngen

Koncynbranr

ConuanbHast OTBETCTBEHHOCTh | AxmemkaHoB Paduk PaBuiibeBuu

DOUHAHCOBBIM MCHEKMEHT, Ceunna Acs AnekcaHapoBHA

pecypcodhPEeKTUBHOCTD U
pecypcocOepexenne

Ha3zBanus pa3aeioB, KOTOPbIC€ MO0JKHBI ObITh HANHCAHBLI Ha PYCCKOM M HHOCTPAHHOM

A3bIKAX:

JaTa Bbl1a4M 3a]aHHUs HA BHINOJHEHHE BBINTYCKHOM
KBAJIN(UKANMOHHOM padoThI 110 JIMHETHOMY rpaguKy

3aganue BbIgAJ PYKOBOAUTECIIb:

JloKHOCTH (%10} YueHnasi cTeneHb, Moanucey Jara
3BaHue
Jouent Cemaxwnna Oinbra K.T.H.
KoncrantunoBHa
3a)1a}me NPUHAJT K HCTIOJTHCHHIO CTYJACHT:
I'pynna DPUO0 Moanucy Hdara
2K22 I'amm Cepreit BukropoBruu




3AJAHUE JJIS PA3AEJIA
«®UHAHCOBBIII MEHEJI)KMEHT, PECYPCOD®®EKTUBHOCTH U

PECYPCOCBEPEXEHUE»
Crynenry:
I'pynna DPUO
2K22 I'amm Cepreit BukropoBuu
HucTuryr HNPBT Kadenpa OXXT
Yposenn o0pasoBanust bakaiaBpuat Hanpasyienne/cnennajbHOCTD MAXII

pecypcocoepeKeHne»:

Hcxonubie naHHbIe K pa3aeny «PHHAHCOBBIN MEHEIKMEHT, pecypco3dGpeKTUHBHOCTD U

1. Cmoumocms pecypcoé nayunozo ucciedosarnusi (HU):
MAmMepuaIbHO-MexXHUeCKUx, IHep2emuieckux,
DUHAHCOBBIX, UHPOPMAYUOHHBIX U HEL0BEUECKUX

poccutickux — u

2. Hopmbvl u nopmamugsl pacxo008aHusl pecypcos

3. HCT’!OJlb3y€Ma}1 cucmema Ha]l02006.7100fC€Hu}1, cmasku

HANl0208, omttuwleHuL?, auCKOHmu[JO@aHuﬂ u erdumoeaHu}z

Paboma ¢ ungpopmayuen, npedcmasnennou 6

UHOCMPAHHbIX HAY4YHbLX

ny6flu1<al4u;zx, anaiumu4ecKux mamepuaidax,
CMamucmu4eckux OIIemeHsIx U MSOCZHM}ZX,
HOpMamueHo-npasoeblx
anKkemuposarnue, onpoc

O0OKyMeHmax,

Hepeqem, BOIIPOCOB, INOAJCKAINUX UCCIECTOBAHUTIO, IPOCKTHPOBAHUIO U paapaﬁoTKe:

KO2ICyXompyouamozo meniooOMeHHuKa

1. Oyenka pacxo0os6 Ha HANAOKY, MOHMAMC U OOCAYHCUBAHUE Paccuumams  3ampamol
HAIaoKy, MOHMANC
KOACYXOMPYOUAmo2o meniooOMeHHUKA

Ha  npuobpemenue,

obcnyscusanue

2. Oyenxa 3ampam Ha 060pomHbvle CPeOCmBad

Paccuumamv  3ampamer
Mamepuanos, sHepeu(d1eKpuiecmeo)

Ha  npuobpemenue,

Hepeqeﬂb rpa(l)uquKoro MaTEPHAILA(c mounviv ykazanuem obazamenvivix uepmedicetl):

2. 3ampamul na obopommuvle cpedcmea.

1. 3ampamer na nanaoxy, MOHmMAdC u 0OCIYACUBAHUE KOJICYXOMPYOUAMO20 MENI00OMEHHUKA

‘ JlaTa BbIIauM 3a]aHus UIs pa3jena no JuHeitHomy rpaguky ‘

3agaHue BbI/1aJ KOHCYJIbTAHT:

JokHOCTH (%10} YueHnasi cTenenb, Moanucey Jara
3BaHHe
JIOLEHT Ceunna Acs K.X.H.
AJeKkcaHIpOBHA
3a)1a}me NMPUHAJI K HCIIOJHCHUI0 CTYJACHT:
I'pynna DPUO0 Moanucy Hdara
2K22 I"amm Cepreit BukropoBuy




3ANAHUE ANA PA3AENA
«COLMANbHAA OTBETCTBEHHOCTb»

CryaeHTy:

Fpynna (017 o]

2K22 I'amm Cepreit BukropoBuu
UHcTuTyT NOBT Kadeppa OXXT
YposeHb 06pa3osaHua BaKaﬂaBpI/IaT HanpasneHue/cneuyuanbHocTb MAXII

UcxoaHble aaHHble K pa3geny «CoumanbHas OTBETCTBEHHOCTb»:

1. XapakrepucTrka 00beKTa HCClieIoBaHusI (BEIIECTBO,
MaTtepua, mpuoop, aropuTM, METOIMKA, padodas 30Ha) U
00JIacTH ero MpUMEHEHUS

0O6vexkm uccnedos8aHus — Koxcyxompyb4yameoili
mennoobmMeHHUK 0115 oxnaxoeHus
demuHepanu3o8aHHoU 8006l o6opomHol 8000l
Paboyas 30Ha — paboyee mecmo

0O6aacmb npuMeHeHUA—exXUMUYecKas
MpPOMbIWIeHHOCMb.

MepeyeHb BONPOCOB, NOA/NEXKALMUX UCCAEA0BAHUIO, N

poOeKTUpoBaHuIO K paspaboTke:

1. IlpousBoacTBeHHas 0€30MACHOCTH

1.1. AHanu3 BBISBIICHHBIX BPEAHBIX (aKTOPOBIPH
pa3paboTKe U IKCILTyaTalluu MPOSKTUPYEMOT'0 PEIICHHS B
CIEAYIONIEN MOCIIe0BATEIbHOCTH:

(U3NKO-XUMUYECKasl TPUPOJA BPETHOCTH, €€
CBSI3b C pa3pabaTbiBACMOI TEMON;

nericTBre (pakTOpa Ha OPraHW3M YellOBEKa;
MPHUBEACHUE JJOMYCTHMBIX HOPM C HEOOX OJTMMOi
Pa3MepHOCTHIO (CO CCHUTKOM Ha COOTBETCTBYIOIIUN
HOPMaTHUBHO-TEXHUYECKUN JOKYMEHT);
TpeyIaraeMble CPEICTBA 3aIUTHI;

(cHayana KOJIJIEKTUBHOM 3aIUTHI, 3aTEM —
WHIUBHUIyaJlbHbIE 3alUTHBIE CPEICTBA).

1.2. AHanu3 BBISBICHHBIX OMACHBIX (PaKTOPOB MPH
pa3paboTKe U IKCILTyaTalluu MPOSKTUPYEMOT'0 PEIICHHS B
CIEAYIONIEN MOCIIeI0BATEIbHOCTH:

MEeXaHUYEeCKHe OMacHOCTH (MCTOYHUKH, CPEJCTBA
3aIUTHL;

TEPMUYECKHE OMACHOCTH (MCTOYHHKH, CPEICTBA
3aIUTHI);

3NEKTPOoOE30MacHOCTh (B T.4. CTATUYECKOE
3EKTPUUECTBO, MOJTHUE3AIINTA — UCTOYHHKH,
CpeICTBa 3allIUTHI);

MOXapOB3PHIBOOE30MAaCHOCTD (TIPUYMHBI,

PO HUIAKTHYECKHE MEPONPHUSTHS, IEPBUYHBIC
CpEeICTBa MOXKAPOTYIIICHHS).

1.1. Buisignenue epednvix (pakmopos 6
npoU3B00CMBEHHOM Yexe npu IKCHIYAmayuu
00beKma Uccred08aHUsL:

- 8pedHble PaKmopwvl: NOGLIULEHHBIL YPOBEHb
8UOPAYUU, NOBBIULEHHAS MEMNEePaAmypa
68030yxa

pabouetl 30Hbl, NOBIUEHHDIIL YPOBEHD ULYMA,
MUKDOKIUMAMUYECKUE VYCL08US,

- UBUKO-XUMUYECKAS NPUPOOA 8PEOHOCU
BeUeCmE U Ux c6s3b ¢ pazpabamvléaemol
memoi;

- Oeticmeue 8peOHbIX PaKmopos Ha OP2aHU3M
yenosexa;

- npednazaemvle CpeOCMEa 3auyunmvl Om
8030€licmeUst PEOHbIX PAKMOPOS.

1.2. Bvisignenue onacHulx hakmopos 6
npoU3B00CMBEHHOM Yexe npu IKCHIYAmayuu
00beKma Uccred08aHUsL:

- 21EeKMpO6E30NACHOCHb (MOK08edyujue
yacmu

2NEKMPO0OOPYOOSAHUL);

- NOOBUIICHBLE YACHIU NPOU3BOOCTHEBEHHOZ0
o0bopyodosanusi;

-NOBBIUEHHAS] MeMNepamypa NOGePXHOCU
0bopyoosanusl.

Cpedcmaa 3auumol: X10N4AMOOYyMadlcHvle
KOCMIOMDbL, 3aujumuble 04K, OOMUHKU
Kodicamnbvle,

nepyamku, Gurbmpyroujue npomugo2dsol,
Kacka,
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HAYUHUKU.

I'OCT 12.2.003-91 CCET
T'OCT 12.1.012-90 CChT.
CanlluH 2.2.4.548-96.
I'OCT 12.1.003-83 CChT.
I'OCT 12.2.007.0-75
CanlluH 2.2.4.548-96
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2. JKoJIorHYecKas 0€30MacHOCTh:

aHaJIM3 BO3JICHCTBUSA 00BbEKTa Ha aTMOChepy
(BBIOpOCHI);

aHaJIM3 BO3JCHCTBUS 00beKTa Ha ruapochepy
(copochl);

aHaJIM3 BO3JCHCTBUS 00BbEKTa Ha IUTOChEpy
(oTx0mBI)

- 8peOHble 8030€UCMEUs], KOMOopble
BO3HUKAIOM 80 6PEMSL
IKCRIyamayuu annapama

3. be3onacHoCTh B Ype3BbIYAHHBIX CHTYy ALMAX:

nepedeHb BO3MOKHBIX YC mpu pa3paboTke u
IKCILTyaTalluy MIPOCKTHPYEMOT0 PEIICHHS;

BBI0Op HambOosee TunuuHor YC;

pa3paboTKa MPEBEHTUBHBIX MEP I10
npenynpexaenuio YC;

pa3paboTka JeHCTBUI B pe3yiabTare Bo3HukIiei YC

U MEp M0 JIUKBUJAIMHU €€ NTOCIIEACTBUM.

-N0JCAPHAZ U 83DPbIBHAS ONACHOCMb

- nepeuensb 8o3modcuvlx YC npu paspabomke
u

IKCNILYamayuy npoeKmupyemozo
peuteHUuaAnocap, 83puls.

4. [IpaBoBbIe U OPraHU3aIHOHHBIE BONPOCHI
o0ecreyeHHs 0€30MMACHOCTH:

crieMajgbHbIe (XapaKTepHbIE MPH 3KCILTyaTaI[uH

o0beKTa McciIe0BaHus, TPOSKTUPYEMOid paboueit

30HBI) TIPAaBOBBIE HOPMBI TPYIOBOTO
3aKOHOJIATENbCTBA;

OpraHU3allMOHHBIE MEPOIIPUSATHUS IIPH KOMIIOHOBKE

paboueii 30HBI.

- IPABOBbLE HOPMbL MPYO0BO2O
3AKOHOOAMENbCEA, peyaupyroujue
cobmodeHue

bezonacrnocmu npu pabome 8
NpPOU3800CMBEHHBIX

nomeweHusx (3aKonbvl, opeanuzayuu u m.o.)
Kouncmumyyuu PD;

D3 “06 obsz3amMeNnbHOM COYUATLHOM
CMpAaxo8aHuu Om HeCYaACMHbIX CIy4aes Ha
npou3B00Ccmae u nPopeccuoHaIbHbIX
3abonesanun’”’;

@3 “O nooicapnoii bezonacnocmu”;

@3 “O paduayuonnoii 6ezonachocmu
Hacenenus’’;

Ilocmanoenenus Ilpasumenvcmea PO “O
20Cy0apcmeeHHOM HA030pe U KOHMpOJie 3d
cobmodenuem 3axkonodamenbcmea P® o
mpyoe u

oxpane mpyoa”, “O cayacoe oxparvl mpyoa”,
“O

Dedepanvroil uncnexkyuu mpyoa”

[aTa Bblgauu 3a4aHuA AN pasgena no MHeMHomy rpaduky
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3apaHue BblAaN KOHCY/IbTAHT:

JAOMKHOCTb [0]7[0] YyeHas cteneHb, Mopgnucb Aara
3BaHue
[Ipodeccop xadenpsl Axmemxanos P.P. 1.0.H.,
ObX MHK npodeccop
3apaHune NPUHAN K UCMIONTHEHUIO CTYAEHT:
Fpynna [0]7[0] Mopgnucb Aara
2K22 I'amm Cepreit BukropoBruu
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PE®EPAT
BrinmyckHas kBanudukaronHnas padora «Pa3paboTka TeriooOMeHHUKa y3i1a
Jiera3aluu CyCleH3uu 0JIOKCOMOIUMEPar
KitoueBble c10Ba: TEMI000MEHHUK, KOXKYXOTpyOUaThIi, 0JHOXOI0BbIH,
HEMOJBM)XHBIE TPYOHBIE PEUIETKH, XOJIOIUIBHUK, KOADPUIIMEHT Teruionepeaauu,
MMOBEPXHOCTh TEIJI000MEHA.
OOBEKTOM HCCIIEIOBAaHUS SBISETCA KOKYXOTPYOUaThIi TEMIIOOOMEHHUK.
Lenb paboThl — paccyuTaTh TEINIOOOMEHHBIN anmapart AJisd 3aJaHHbIX
TEXHOJIOTUYECKUX YCIOBUHU.
B npotiecce nccienoBanusi IpoOBOIUINCH HEOOXOUMBIE PaCUEThI JIJIs
COOTBETCTBYIOIIETO BHIOOpA TUIIA U PA3MEPOB aIIapaTa, a TAKKEe MEXaHUUECKHe
pacyeThbl OTJEIbHBIX Y3JI0B TEIJIOOOMEHHOTO arapara.
B pesynbTare uccinenoBaHus ObLIU pacCUMTaHbl U MOJ00pPaHbl OCHOBHBIE Y3JIbI
TEMI000MEHHUKA, MaTepual U3rOTOBICHUS, (hJIaHIbI, ONIOPHI.
OCHOBHBIE KOHCTPYKTHUBHBIE, TEXHOJIOTUYECKUE U TEXHUKO-IKCIUTYyaTallHOHHbBIE
XapaKTepUCTUKH TEINIOOOMEHHHKA: JuaMeTp Koxxyxa 600 MM, ITMHA U TUAMETP
TpyO 6 M 1 20X2 MM COOTBETCTBEHHO, C HEMOABUKHOM TPYOHOU PEIIeTKOM,
OJTHOXOJIOBBbIW, TOPU30HTAJIbHBIN.
CreneHp BHEIPEHMS: IPUMEHEHHUE B CUCTEME TEPMOCTATUPOBAHUS JI€Ta3aTopa.
OO6sacTh MPUMEHEHUs: XUMUYECKast MPOMBIIIJIEHHOCTb.
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Abstract
Final qualifying work "Development of degassing the suspension assembly of the
block copolymer of the heat exchanger"
Keywords: heat exchanger shelltube, one-way, fixed tube plates, refrigerator, heat
transfer coefficient, heat transfer surface.
The object of the research is shelltube exchanger.
Purpose - to calculate the heat exchanger for the specified process conditions.
The study carried out the necessary calculations for the type and size of the selection
apparatus and mechanical calculations of individual heat exchanger units.
The study was designed and selected components of the heat exchanger core, material
of manufacture, flanges, bearings.
Basic design, technological and technical performance of the heat exchanger: 600
mm diameter of the casing, the length and diameter of pipes 6 m 20x2 mm,
respectively, with a fixed tubesheet, single pass, horizontal.
Degree of implementation: application of the system temperature control degasser.
Application: chemical industry.

14



OriaaBJiienue

Beenenue........ 16
1. PacyéT KoKyXoTpy04aTOro TenJ000MeHHHKA ........ 17
1.1 TexHoJorn4ecKkuii pac4éT TeNI1000MEHHHUKA ........ 17
1.2 KoHCTPYKTHBHBII pacyéT Tem1000MEeHHHKA ........ 22
1.2.1 Ilon0op cTAHAAPTHOIO TEMVIO0OMEHHHUKA ........ w22
1.2.2 Ilon0op TYHEPOB AJ BXOAA U BBIX0A TENJOHOCUTENEH ........ R
1.3 Mexanuyeckunii pac4éT Ten1000MeHHHKA......... e 260
1.3.1 PacuéTHble napaMeTphbl........ 26

1.3.2 PacyéT TOJIIUHBI CTEHKH NMIUHAPHYECKON 00CUAMKI ovvveerrrerssssrnserssssssssssssssssssssssssssssssssssssssssssssssssssssss 28

1.3.3 PacueT TOJIUHBI CTEHKH KPBIIKHA (IHUINA) ANNAPATA ........ .t
1.3.4 PacueT TOJIIMHBI CTEHKH NATPYOKA rOPAYEro TEMIOHOCUTES. ...e.... 29
1.3.5 Pacuét TemnepaTtypHbIX AedopManui........ cerenee30

1.3.6 Pacuet ¢uianueBoro coexHeHust 1l (JIAHUEB KOXKYXA ANMMAPAT A veerreeesssssnsersscsssssssassssssssssssssssssssssssssssnsd |

1.3.7 PacueT Tem1000MeHHMKA HA POYHOCTb ........ SRR 1!

1.3.8 PacuéT TpyObI HAa MPOYHOCTH, YCTOHYMBOCTD M JKeCTKOCTh. PacyeT kpemieHust Tpyod K pelieTke ..........47

1.3.9 Ykpenienue orBepcTHii napyoKoB........ cecssnneesssnneessssanesssnaesssssssanesssnes 0
1.3.10 Pacuer o0euyaiiku 0T BO3eiiCTBHSI OMOPHBIX HATPY30K........ R |
1.3.11 ITonbop cTaHaaApPTHOM ONMOPHI ANNAPATA ........ .53
1.4 Onpenenenne TOMUHBI TENJIOBOW H30JISILM ........ 57
1.5 T'uapaBanyeckuii pacyer........ 58

2. ODUHAHCOBBIH MeHETKMEHT, Pecypco3(PeKTUBHOCTD U PECYPCOCOEPEIKEHUE ovreerrrrrrreerrecssssnsassssssssssssssnses 00

2.1 OneHKa KOHKYPEHTOCIIOCOOHOCTH TeNI000MEeHHUKA........ 62
2.2 OueHKa pacxol0B HA HAJIAAKY U MOHTAK KOKYXOTPYy04aToro........ eeee04
3. CounanbHasi OTBETCTBEHHOCTD ........ 66
3.1 IIpousBoacTBeHHasi H€30MACHOCTb........ 66

3.2 AHaM3 BpeIHBIX BHISIBJIEHHBIX (DAKTOPOB NMPH KCILUTYATAIIMH MPOEKTHPYEMOr0 KOXKYX0TPy0UaToro
TeIJIO00OMEHHHKA........ 67

3.3 AHaJIM3 oNaCHBIX BBIABJEHHBIX ()AKTOPOB MPH IKCILNIyaTAUHM MPOEKTHPYEMOro KOKyX0Tpy0uaToro

TeNJ000MEeHHHKA........ 70
3.4 Jkosioruyeckasi 6€30MACHOCTb........ 74
3.5 be30nacHoOCTb B YPe3BbIYANHBIX CUTYAIMUAX. oevvees 74
3.5.1 [lo:xkapHasi M B3pbIBHASI ONACHOCTb ........ R [
3.5.2 UpesBbluaiinble CUTYallUH HA TPOM3BOJICTBEHHOM O0bEKTE ........ R
3.5.3 be3onacHOCTb NPU YPEe3BbIYANHBIX CUTYAIUSIX ..ovveee 77
3.6 IIpaBoBble M OpraHU3alMOHHBbIE BONPOCHI 00ecTiedeHUsI 0€30MACHOCTH ........ 77
3akJi0uenue........ 79
Cnmcok ucnojab30BAHHBIX MCTOYHHUKOB ........ S . |

15



BBEJAEHUE

[lepenoc »sHepruum B ¢opme Teraa, MNPOUCXOIAIIUA MEXAY TellaMH,
MMEIOIIIUMHU Pa3JInYHYI0 TEMIIEpaTypy, Ha3bIBaeTCA TeriooOMeHOM. B peasbHBIX
YCIIOBHUSX TEIUIO MepenaeTcss KOMOWHUPOBAHHBIMH criocobamu. Hampumep, mnpu
TEIJI00OMEHE MEXy TBEpPIOM CTEHKOM M Ta30BOM Cpeaol Terio mnepeaaeTcs
OJTHOBPEMEHHO KOHBEKIIUEH, TEIIONPOBOIHOCTHIO U U3IydyeHueM. [lepeHoc temnna ot
CTEHKH K Ta3000pa3HoOM (KHUIKON) cpele Wid B 0OpaTHOM HaIpaBJICHUH HAa3bIBACTCS
TEIJIOOTAaUEeH.

B mnpouecce Ttemonepenaud MEPEeHOCY TeEIUIa KOHBEKIMEW COMYTCTBYIOT

TEIJIONPOBOIHOCTh U TEIUI000MeH u3inydeHueMm. OJIHAKO JJIsi KOHKPETHBIX YCIOBUM
npeo6J1aIaoIM 00BIYHO SBJISETCS OJMH U3 BUJIOB PACIIPOCTPAHEHUS TeIIa.
B HenpepbIBHO NEHCTBYIOIIMX ammaparax TEeMIEpaTypbl B Pa3jIUYHBIX TOYKAX HE
W3MEHSAIOTCS BO BPEMEHH M MPOTEKAIONMIUE TPOIECChl TEII000MEHa SBIISIIOTCS
YCTAaHOBUBIIMMHUCS (CTallMOHApPHBIMU). B mepuonuuecku NeMCTBYIOMUX amnmnapaTax,
rJic TeMIepaTypbl MEHSIOTCS BO BpeMEHHU (MpU HArpeBaHUM WIH OXJIKICHHUH),
OCYILIECTBIIAIOTCS ~ HEYCTAaHOBHUBILIMECS, WJIM  HECTAllMOHAPHBIC,  IPOIECCHI
TEIJIO00OMEHa.

B MPOMBIIIJIEHHOCTH TEILIOOOMEH MEXTY pabounmMu TeJIaMH
(TETUIOHOCUTENISIMM) TPOUCXOJUT B CIEIHAIBHO CKOHCTPYWPOBAHHBIX ammaparax,
KOTOpPBIC HA3BIBAIOTCS TEIIOOOMEHHUKaMU. TeriooOMEHHbIE ammapaThl IITUPOKO
pacrpoCTpaHeHbl B COBPEMEHHBIX XMMHUYECKHX MPOU3BOJACTBAX M UMEIOT BeChMa
MHOTrooOpa3Hoe Ha3HaueHue. BmecTe ¢ TeM, TEII00OMEHHBIE amnmapaThl JOKHBI
OTBEYaTh 00IIUM TpeOOBAHUSM: 00J1a1aTh BBICOKOM TEIIOBOH
MIPOU3BOJUTEILHOCThI0O M JKOHOMHYHOCTBIO B pabore; obecreynBaTh 3aJaHHBIC
TEXHOJIOTUYECKHUE YCIOBHS MPOIecca; ObITh MPOCTHI MO KOHCTPYKIIUU, CPABHUTEIHLHO
HEJIOPOTH TI0 CTOMMOCTH; KOMIIAKTHBI; 00JI1alaTh COBPEMEHHBIM TEXHUYECKUM
U3aifHOM; HMETh JUIMTEJBHBIM CPOK JKCIUTyaTallMd; COOTBETCTBOBATH HOpPMaM
CHUII (canutapHbiM HOpMaM U TIpaBWJIaM) W BEJIOMCTBEHHBIM IIpaBHJIaM
l'ocroprexnam3opa. Ocobbie TpeOOBaHUS MPEIBABISAIOTCS K  00€CTICYCHUIO
HaJIE)KHOCTU PAOOTHI ammapaTroB, BO3MOXHOCTH aBTOMATUUYECKOTO PETYJIUPOBAHUS
PEKUMHO-TEXHOJIOTHYECKUX TIapaMeTpoOB W aBapuWHOrO uX OTKIoYeHus. [lpu
MPOEKTUPOBAHUU BCETNIa CIIEAYET MPHUIICPKUBATHCS CIEAYIONIETO IMpaBuia: YeM
0oJiee CIOXKEH arapar Mo KOHCTPYKIIMHU, TEM MEHEEe OH HaJeXeH B padoTe, T.€. IIpH
HaJUYUU JTOCTATOYHO OOJIBIIOTO YKCia KOMIIOHYIOIIUX AJIEMEHTOB BBIXOJ U3 CTPOS
KaKOT0-JTM00 OJTHOTO U3 HUX MPUBOJUT K BBIXOAY U3 CTPOs BCETO ammaparta B IEJIOM.
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1. Pac4ét KO:KyXoTpy04aToOro Tenji000MeHHNKA
1.1 TexHonoru4eckuii pac4érT TenI1000MeHHHKA

OnpenesieHne NOBEPXHOCTH TEIIO0OMEHA
Pacuer nmoBepxHOCTH TEII000MEeHa TPOU3BOUTCS IO METOJIUKE U3JIOKEHHOM B
uctouHuke [1].

Hcxoanbie J1aHHBIE:

O0eMUHePATU308AHHASL 600A
0
HauanpHas TemnepaTypa TEILIOHOCHTENSA t;, :=9C C

Koneunas temneparypa TEINIOHOCHTENS ty, = 65 °C
obopomuas 600a

Hauanenas temnepaTrypa TENJIOHOCUTENS oy, = 23°C
Koneunas temneparypa TEINIOHOCHTENS ty, = 6¢°C

Jaenenue
MexTpyoHoe npoctpanctBo: P1=0.3 MIla

Tpy6noe npoctpanctso: P,=0.5 MIla
MaccoBslii pacxoj AeMuHepain3oBaHHou Boabl G1=28.4 X
C

HanpagsiieHne 1BM/KEHUSA TENJIOHOCUTe e

At =30

90 > 65 DEMMHERANME0EaHHAA Boga (1)

Mg=42 60 = 23 ofiopaTHaA Boga (2)

Puc. 1. TemnepaTypHaa cxema
Pacuér cpeaneit pa3HMLBI TEMIIEPATYP MEKAY TENJIOHOCUTEISAMH.

OmnpenensieM CpeHIOI Pa3HOCTh TEMIIEPATYP:

At -:M _35.664 'C

p - At g
In
At M

CJICIIyeT 3aMCTUTb, YTO CpCaAHAA TEMIICpaTypa OJHOIO M3 TCIUIOHOCUTEIICH

HUIOCTCA KaK CPCIHCC apI/I(i)MCTI/ILICCKOC S3HAYCHUC MCIKIY HayajJbHOM M KOHCUYHOM
TeMnepaTypoﬁ TOJIBKO Y TOI'O TCIUIOHOCHUTCIIA, Y KOTOPOI'0O TCMIICPATYPA U3MCHACTCA
B TEIUNIOOOMEHHHUKE HA MEHBIIICE YUCIIO Ir'paaycos.

Pacuér cpeanent Temneparypbl TEIJIOHOCUTEJICH.
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At 1= (tyy, + th, J-0.5=415 °C

°C
At 1 = Atz + At cp =77.164

Br100p 3HaueHni Tem10pU3NIECKUX CBOMCTB TENJIOHOCUTEJICI.

3HadyeHus TeII0(U3NYECKUX CBOMCTB TEIJIOHOCUTENIEH BEIOMpAEM MPH UX CPEIHHUX
temneparypax [16]

MesempybHoe npocmpancmao (0emMunepaiu308anHas 600a)
DHU3UKO-XMMHIECKUE TIOKA3aTENN TEMIOHOCUTENS IPH CPEAHEH TEMIIEPATYPE At ;:

KT

IInotHOCTE p | = 9735 —
3

M

TeIIOEMKOCTb C; = 4192, 2%
p KI-Tpajg
TemonpoBoAHOCTE 2 | = 0.67 %
-
BSI3KOCTB i == 0370 -10™ ° Ta-c
Kpurepuit llpanarisa Pr | = 2.3

Tpybnoe npocmpancmaso (obopomuas 600a)
(QU3MKO-XUMUYECKHE MOKA3aTENH BObI IPH CPENHEH TEMIIEPATYPE At ,

[ImotHOCTH p , = 992 K_g
M
Temnoemkocts C p = 4174 _Ax
KI-Tpajl
TerIonpoBoAHOCTh A 5 = 0.637%

BSI3KOCTb 1y = 063810 ° Ma-c

Kpurepnii [Ipanarnsa Pr, = 4.2
Pacyer TenyioBoM HaArpy3Ku anmnapara
Tak kak B nporecce He IPOUCXOIUT U3MEHEHHUE arperaTHOro COCTOSIHUE

TEIJIOHOCUTEJNICH, TO TETUIOBAsi HArpy3Ka HaXxOUTCS 110 YPAaBHEHHUIO(C YUETOM MOTEPh
TeIIoTHI Ha 5%):

6
Q= (tlH—th)-Clp-Gl-l.OS: 3.126x 100 Br

Pacuér pacxoga 000poTHOI BOIBI.

Maccoswiii pacxoo
Gym——2 00239 KT
27 ¢ (tox— tn)
2p\"2x ™ "2H c

Obvemublll pacxoo
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Vyi=— = 002 M_
P2 c

PacuyéTr opueHTHPOBOYHOI MOBEPXHOCTH TEILIOO0OMEHaA.

[To Tabmuue 2.1 [2, ctp.47] npuHuMaem 3HaUeHUE KOA(DPUIIMECHTA TEIUIONepeIayuu:

K, . = 800 (M};’TK)
K oo = 1700 %
M K

OpueHTHPOBOYHYIO MTOBEPXHOCTH TEIJIOOOMEHA BHIYUCIIUM TTO0 OCHOBHOMY
ypaBHEHUIO TEIJIONepeaaun

Foim—— L = 51554 v
K max At cp
F Q09552

e Knin'At cp
PaccMOTprM  OAMHOYHBIM OJHOXOJOBOM KOXYXOTpyOUaThli TETUIOOOMEHHHK C
Tpybamu quamerpom 20 X 2 MM.

Hem.Boay (1) HampaBiisieM B MEXTPYOHOE MPOCTPAHCTBO, a 00OPOTHYIO BoAy (2) — B
TpyOHOE MPOCTPAHCTBO, TAK KaK OHA JaeT OOJIbLIE 3arpsi3HEHU.

XapakTepHblil TUHEHHBIN pa3Mep JUIsl TPYOHOTrO MPOCTPAHCTBA — BHYTPEHHUM
auameTp TpyObl, a 11l MEXTPYOHOTO MPOCTPAHCTBA — HAPYKHBIA.

Pacuer ko3 punmenTa Temio0TIa4m AJs TPYOHOTr0 MpocTpaHcTBa (000pOT.
BO/1A).

Jliist obecnieueHus TypOyJICHTHOTO TSUCHUS PacTBOPa B TPYOHOM IPOCTPAHCTBE
(Re > 10 000) HeoOxoaMMa CKOPOCTH

M
ReOpI/IeHTI/Ip Mo

®)opreHTHp = 1 =0402 ©

BHYTp P2

Yucno tpy0, obecneunBaronux pacxos pactsopa npu Re = 10 000
V2

Nopuentup = 5

0.785d

=252.567 UIT.

sayTp “20puentup

Breibupaem mist pacdera OJHOXOAOBBIA KOXKYXOTpyOudaThlii TEMI00OMEHHUK ¢ 257
tpybamu[2]. [nomans Bapsupyetcs ot 50.4 1o 151.1 M2 B COOTBETCTBUHM C JIUHOM
TpyO oT 2 10 6 M.

Utak, paccmarpuBaem 257-TpyOHBIA TEMIOOOMEHHUK C BHYTPEHHHM JUAMETPOM
KoxKyxa Dkox.BH. = 600 mm.

[lepecunTbiBaeM CKOPOCTh M KpuTepuid PeitHonbaca A TpyOHOTO MpOCTpaHCTBA!
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\D)

0y 1= =0.395 =
0.785d () ¢
Reyi= —— 3P 2 _9878x 10°
H2

Pexum nepexoansiit (2300 < Re < 10 000), u pacuetHass ¢opMyna sl KpUTEpUs
Hyccenbra (Iipu nepexoaHoOM pexxuMe TEIJIOHOCUTENS, A1 TPYOHOTO MPOCTPAHCTBA)
Oyner UMeTh BUJL:

Nuy = 0,008 - Re,™ - Py (Pr, / Prony .

HpI/IHI/IMaCM TeMIICpATypy CTCHKH CO CTOPOHBI TOpAYCro M XOJOAHOI'O

TEIJIOHOCUTEIIEN
At
) cp 0
forl = ALY =~ =59.332 C

t t

cr2 = Lerl
I[Tpu 3T0i TEMIIEpAType OMPEAETHM TEIODU3NUECKHUE XapaKTEPUCTUKH:

Coy = 4179 X
KI-Tpaj

Br

A = 066 —=
2ct K

-3
Woer == 0.470-10 Ma-c

) CZCT'“ZCT
Pryp = ———t =2.976
2ct
TaK KaK t 2= tCTl TO
Cler = Qe
Mer=2oe
Hler = H2er

Propp =Preg
Kpurepuit Hyccenbra 15151 000pOTHOM BOJIbI

0.25

Pr
2
Nu, :=0.00&Re 0'9-Pr 0'43- — [ =63.342
2 2 2
P 0.25
Ter2

Koaddunment rernooraauu ajist 000pOTHON BOJIBI

Ar-Nu
2 Nup 2
_2.522x 100 Br/(M” - K)
BHYTp
Pacuer ko3 punuenTa TeI00TIAYHN AJIS MEKTPYOHOT 0 MPOCTPAHCTBA

(neMuHepaJIM30BaHHAS BOAA).

(12 =

[Inomaas nonepeyHoro ceueHus MEeKTPyOHOT O MPOCTPaHCTBA

2

2
HapyK -n) =0202 M

CKopoCTh IeMHUHEPATU30BaHHON BO/IbI B MEKTPYOHOM IIPOCTPAHCTBE

2
Sy, = O.785(DBH —d

M.II. *
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Kpurepunii Peiinonbaca

Rej = —— B _ 7 674x 10°
M

Kpurepuii Hyccenbra

gy npuarMaeM 0.6

0.25

Pr
1
Nu; :=0.4¢4-Re 0'6-Pr 036 __1 = 65.084
1 o 1 1 025
p .
Ter2

KoaddunmenT ternoornayuu aist AeM. BOAbI
A1-Nu
1 1 2
oy = =2.18x lO3 BT/(M . K)
hapyx
TepMI/IquKI/Ie COHpOTI/IBJICHI/IH 3anH3HeHI/Iﬁ

1 5 M2-K
rp=——=8621x10 = ——
11600 Br
1 4 M2-K
Iy = —— =3.448x 10
2900 Br

TemonpoBogHOCTH MaTepuana Tpyo

A — 16 2T
CcT T (M-K)

CYMMa TepMI/IqCCKI/IX COHpOTI/IBHeHI/Iﬁ CTCHKU U SanHSHeHI/Iﬁ
0.002

z =

4 2

+1+1y=556x 10 © M - K/BT
CT

Koadunuent rennonepenauu

I 2
K= =708.604 BT/(M" - K)
— +— + X

Pacuernas IJIomaab TermIoo0MeHa

2
=123.682 M

tcp
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1.2 KoHCTPYKTHBHBIN pacyéT Temi1000MeHHNKA
1.2.1 ITon0op cTaHAAPTHOIO TEII000MEHHHMKA
Br16op cTanaapTHOTO TEIIOOOMEHHUKA MTPOBOJIUTCS 110 METOJIMKE UCTOYHUKA [3].

[Tnomanb MpoXoaHOTO ceYeHUsI TPYOOK OJTHOTO XOJ1a.
G

FLo—2 20052 M
v’ p2'('02 :
KonnuectBo TpyOOK B OTHOM X0
4F,

n = ——— =256.87 IIT.
m 2

n'(dBHyrp)
Pacuyernsrit JTUaAMET] TpyOKH ompeensieM B 3aBHCUMOCTH oT

COOTHOILIEHUS KOA(DPUIMEHTOB TEIIOOTAaYd B TPYOHOM U MEXTPYOHOM
npoctpaHcTBe. Tak kKak KOA(p(UIMEHT TEIUIoOTAayd B TPYOHOM MPOCTPAHCTBE

MPUOIM3UTENIBHO PAaBEH MEXKTPYOHOMY TO
d, = 0.5(0.020+ 0.016 = 0.018 m

Pacuernas JJIMHa OI[HOﬁ TPY6KI/I IIpu OJHOM XOJI€

Fy
L= ~8515M

n-dp-n

Yucno X0O0B TPY6HOF0 IMPOCTPAaHCTBA

Lp

Z:=—=1419
6

npuHuMaem Z=1
OO611ee KOTUYECTBO TPYO B TEINIOOOMEHHUKE

ny:=1-n = 256.87 IIT.
puHUMaeM n=257
Yucno Tpyd pacnosioxKeHHbIX HA CTOPOHE HAMOOJIBIIETO MIECTUYTOJIbHUKA
x:=1

Given

[3x(x—1)]=n

Find(x) = 9.767

a:=9.¢
Yucno Tpy0, pacnoyioKeHHBIX M0 JUArOHaIW HauOOJIbIIETO MIECTUYT0JIbHUKA
b:=2a-1=18.6

KO3 PUIIMEHT 3an0JHeHUs TPYOHOM pelIeTKH

n = 07

JMaMeTp TEIJI000MEHHUKA paBeH

Do =t(b-1)+d -1000=477.6 MM, TJ€ t — IIAT PACHOJIOKEHUS TPYO paBHbBIN

Hapyx

ti= 1.2dg0 0 1000+ 2 = 26 MM
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Ha ocnoBanuu xatanora npoaykiuu OAO «Kypranxummaiiy» BeIOUpaem
cTaHaapTHeIN TernooOMennuk Tuna TH co cnepyromumu xapaktepuctrukamu [ 18]

BayTtpennuit quametp koxyxa: D = 600
Huametp Tpy0: d = 20 yu
Tonmuua crenku Tpyo: s p = 2w

Buyrpennuii quametp tpy6: dgpy = 0.016y
Yucno XonoB: z:=1
OOmee uucno Tpy6: n_ = 257

JnHa TpyO: I = 6 M
[ToBepxHOCTH TEIIIOOOMEHA: = 151.1 «u

AAAN

Ucnonnenue (Matepuai): M8

3arnac NoBEpXHOCTU COCTABUT
(F - F,)-100
7= =22168 %
Fa
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1.2.2 TTon0op mITYHEPOB AJ51 BXOAA M BHIX0A TEINIOHOCUTEJIeH
['opsunii ¥ XOJIOJHBIN TEMIOHOCHUTEIN MMOJAIOTCS B anmnapar v BIBOASITCS U3 HETO
yepes WTyLEepbl. ITO cOOpOYHas €IMHUIA, COCTOALAs U3 MaTpyOka u (iaHna.
[IITynepa BBApUBaIOTCS B TEXHOJIOTHYECKUE OTBEPCTUS B amnmapare.

BHyTpeHHMe WK YCIOBHBIE JUAMETPHI IITYIIEPOB PACCUUTHIBACTCS 110 hopmyJie
[16,cTp.17]:

4-V
d= |[—
T W
CKOPOCTb JKUAKOCTH IIPH JBUKCHHH B HAITOPHBIX TPYOOIIPOBOAaX 3a1aETCs B
unTepBaie ot 0.5 m/c go 2 m/c

[TpruHIMaeM CKOPOCTh IBIKEHUS IEMHHEPATU30BaHHON 1 000poTHOU Boabl 1.2 m/c

Pacuyér BHyTpEeHHUX 1HAMETPOB NATPYOKOB.

4V [a0029
Tow,  314-12 o 0MT oMW

1

Ve | 2002 46w = 146 mm:
Tewy, 31412 o oMT AEOME

d,

CornacHo [19,1a6n.1], npunumaem mnatpyOku c pasmepamu:l159*6,5mm, miuHa
natpy6ka 250 mM. Ycaosasle poxoa Dy=150 mm. {luametp orBepcTus noj Tpyoy, B
COOTBEeTCTBUH C [4,Ta0:1.19.1], npunumaem 163 Mm.

Ouamerp oreeperuil nog TpyGu d B cTeHKax W (uanuax coapHol aNNapaTypl B 3ABHCHMOCTH OT dy TpyOn

I [ ' I 1

dy. un <n >20 A0 50 | >N | W 100 | >100 g0 200 200 |
|

[:d“ } 2’5;|+D‘1'| {d,‘ _}_ 3r5}+ﬁ,5 1 .Ul!dk‘l'u'ﬁ {

o :
i d, mm ]Td,,-,;u,ﬁ;"“-l: {de+ 0,8)702 | (d + 1,503
) 1

Tabnuua 1.

IMoxbGop PpranueB Ha mTYyHEpa.

q)JIaHI_IBI ObLIN HOI[O6paHI:>I CTAJIbHBIC IIJIOCKUC ITPUBAPHBIC

R
d
2 | i 4
’ 7
&l dﬁﬁ"_. | j?f
g =
L

Puc. 2. Koncrpykuus pianua
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Bosrs Tun ?unnu
oy | O | M by | Ps | Py 1 FOCT 12830—§7
Mufu? dg
4
D, i D”| Dy | H | - Macea,
M ', MM e
0,6 | 150 | 159 | 260 | 225 | 202 M16|E 172 | 161 }Hﬁ 43 1 13 | 537

Taonuua 2. OcHoBHBIE pa3Mepsbl (hJIaHLEBOro coeIMHeHUsI

B kaudectBe matepuana npokiaaku Beiopad naponut [IOH 'OCT 481-80
OcHOBHBIE pa3Mepbl NPOKIAAKU[4 ]

Ta6auna 3. OcHOBHBIE pa3Mepbl NPOKJIAIKH

25

D4 MM, AR NpokaafoX THNA s npcd}.;',r::;:tc’m yna
5w B L o
2};' A na py, MIa wa py, MIla EE: B ma p,, MTla
: - ™ —
] | e | - my | 2]
=] W o ) 3 = = | - o = | -
A = l - — = -+ W - () = B W —_ i
150 | 206 | 206 | 216 | 216 | 222 | 222 [101( 203|208 | 161 | 171]183 | 183




1.3 Mexann4yecKuii pac4éT Tenja000MeHHUKA
1.3.1 PacuérHbie mapaMmeTpbl

Hcxoaubie JaHHBIE

JlnameTtp Koxyxa: D = 600 MM

Huametp TpyO: d = 20 wmm

TonmuHa CTEHKH TPYO: S p = 2MM

Hucno Xon0B: z:=1

ObGuiee uncno tpy6: n o = 257

JuinHa TpyO: L = 6000 MM

[loBepxHocTh Temmoobmena: F = 151.1 2

HaBnenue pabouee B MeXTpyOHOM mpocTpanctBe: P . = 03 wmima
JlaBrienue pabouee B TpyOHOM MPOCTPAHCTBE: P p = 05 M
[InotHOCTH CpEABL: p | = 1000 Kr/M3

Koadduiment 3anaca npoyHocTH 17151 paboUMX yCIOBUN: 1 = 2.4
KoaddunmeHT npoyHOCTH CBapHOTO IMIBA: ¢ = 0.9

TemooOMEHHHUK BBINOJHEH B HcnioaHeHun M8, B cooTBeTcTBur ¢ TY 3612-024-
00220302-02. MaTepuaibl OCHOBHBIX y3JI0B U JieTajel TEMI000MEHHUKA YKa3aHbl B
Tabm.3

Henoanenne no Koxyx Pacnpen-kamepa Tenaoobmennan Tpvonas
MATEPHATY Tpvha peleTKa
MS§ 12x18u 107 12x18ul01 08x18ul0T, 12x18ul0r
12x18ul0r

Tabnuua 4. UcniojiHeHne MO MaTepHaTy

OcHoBHbIe XapakTepucTHKH cTaau onpeaeaseMm no 'OCT P 52857.1-2007

Pabouyas Temneparypa X0J0HOTO TETIJIOHOCUTEIS:

ty g = 60 C

Pabouyas Temneparypa ropsiuero TerIOHOCUTEIA:

trop = 9¢'C

JonmyckaeMoe Hanpsikenre Marepuana 12X18HI10T npu temnepatype 20 °C
rpagaycoB:

o0 = 184 MIIa

JHonyckaemoe HanpspkeHue marepuana 12X18H10T mpu paboueit Temneparype
X0J0/1HOTO TeroHocuTens cornacHo Tabmuue A.3 'OCT P 52857.1-2007:

x:= (20 100)"

y = (184 174)

0160 = Floor(linterp(x,y,t ,0.5) =179 Mlla

XOJI)
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JHonyckaemoe HanpspkeHue marepuana 12X18H10T mpu paboueit Temneparype
ropsiuero TeruioHocuTens corsacHo Tabnauue A.3 'OCT P 52857.1-2007:

x:= (20 100)"

y = (184 174)
0190 Floor(linterp(x,y,trop),O.S) =175 Mlla

[IprbGaBKku K pacyeTHBIM TONIIMHAM KOHCTPYKTUBHBIX 3JIEMEHTOB[4]

CKOPOCTB KOPPO3UH 17 := 0.1 22
ron

CpoK dKCIuTyaTauu t := 20 et
IIprbaBka KOMIIEHCALMK KOPPO3HH M 3PO3HHU Cy =TTt =2 My

IIpubaBKka 11t KOMIICHCALMKM MUHYCOBOTO JOITYCKA Cy = 0 My
Texnonornyeckas NpUOABKA C; := 0 mu

— _ MM
NCW_CI + C2+ C3—2
Pacuer naBiienuit

TpybHoe npocmpancmeo
PacueTHoe naBneHue npu pabouux yCIoBUSAX

ppacl = pr =0.5 Mlla
,HaBHCHHCIHHIFHHPOHCHBHHHHHX
) 120
P = l'zs'ppacl -——— =0.642 MIla
%160
YcnoBHoe JTaBJICHUC
c
120
Pycnl =Ppacl =T =0.514 Mlla
%160

MeowcmpybHoe npocmpancmeo

PacueTHoe naBneHue npu pabouux yCcIoBUSAX

ppacZ = PMT =0.3 Mlla

,H&BHCHHCIHHIFHHPOHCHBHHHHHX

) 120
P = 1'25'Ppac2'_ = 0.394 MIla
5190
YcnoBHoe JaBJICHUC
c
120
pyan = ppacZ'_ =0.315 MIla
5190
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1.3.2 Pac4éT TOMIMHBI CTEHKN HWINHAPUYECKOH 00eYaiKu

PacueT TONIMMHBI CTEHKH HUIUHIPUYECKON 00evailku BeJeTCsl B COOTBETCTBUU
I'OCT 52857.2-2007

Pacuer TOJIIHMHBI CTCHKH I_II/IJII/IHIIpI/I‘IeCKOﬁ oOeualiku

PacueTHas TOJIIIMHA IIPHU BHYTPCHHCM I/136I:»ITOLIHOM
ppacZ'D PyyD
Spl = ma s =0.715 Mm
2:¢-0590 - ppacZ 29600~ Pu2

SI/II = Spl + C=2715 mm

[IpuHEMaeM UCTIOTHUTEIBHYIO TONIINHY COTJIACHO peKOMEHJaunu ocT 26291-94
Sp:=6Mm
yeinl :="ycinoBus npuMeHeHHs GOpMyIT 0e3MOMEHTHOH TEOPHUH BBITIOIHAIOTCS"

yen2 :="ycIoBHsI IPUMEHEHHS (OPMYII He BRIITOTHSIOTCS BBIITOTHIIOTCS"

[IpoBepka ycnoBUs MPUMEHUMOCTHA 0€3MOMEHTHON TEOPUHU
S;-C
1

mpoBl := |yenl if <0.1

D
ycn2  otherwise

npoBl = "ycrnoBus npuMeHeHUs HopMya 0€3MOMEHTHON TEOPHH BBHITTIOIHAIOTCS"
I[OHYCK&CMOC BHYTPCHHCEC TaBJICHUC
~ 20,490¢+(S - C)
AT Dy (s -€)

=2.086 MIla

HpOBCpKa YCJIOBUA ITPOYHOCTU CTCHOK OT HeﬁCTBHH BHYTPCHHCTO OABJICHUA
S ;= "ycIoBUs IPOYHOCTH BHINTOTIHAIOTCS"
YCI2, /= "YCIOBHS IPOYHOCTH HE BBINONHAOTCA"
mpoB2 := |ycnl if Pﬂl > Py
ycn2  otherwise

1poB2 = "yCIOBUS MPOYHOCTH BHITIOTHSIOTCA"

1.3.3 Pacuyer TONIMHBI CTEHKH KPBIIIKH (IHHUINA) anmapara

Pacuet Benercs coritacao ['OCT P 52857.2-2007

H.,=025D

H =150 wmm -BBICOTA BBIMTYKJION YaCTH KPBIIIKK 0€3 yyeTa HUIMHAPUIECKON YacTu
[IpoBepka Ha ycI0BUE NPUMEHUMOCTU (HOPMYI

H
Usl:= [ "Ycnoue npumenenns popmyn Bemonasercs”  if 0.2<— <0.5

"Ycnosus npumenerus Gopmyn HE Bemonasrores"  otherwise

Usl = "YcnoBue npuMeHeHHsT (OpMYIT BEITIONHASTCA"

-f.‘,-'T | ﬂﬂ’ - 28

Puc. 3 Dnnmuntadeckas KpblIka




BBICOTA HHHI/IHIIqueCKOﬁ qaCcTHu

hy =08 [D(S; - C) =39.192 mm

Pannyc kpuBU3HBI

| p?
R :=ceill — | =600 MM

Pacuernas TOJIIIMHA IIPU BHYTPCHHCM N30BITOYHOM

P P, ;D

sz '=ma R =1.165 mm
2(I) .G)I6O - OSPpacl 2(I) .6)120 - OSPI/I]

SI/IZ = Spl + C=2.715 mm

pacl ‘D

[IpuHEMaeM UCTIOTHUTEIBHYIO TONIINHY COTJIACHO peKOMEHJanu ocT 26291-94
SH =6 MM
2

pacyeT AOIMyCKaeMOro BHYTPEHHETO N30BITOYHOTO JaBJICHUS
_ 2621604) (Sz - C)
2T R+ (s,-0)

=2.134 MIla

IMPOBCpPKa YCIOBUSA IMMPOYHOCTU CTCHOK OT HeﬁCTBHH BHYTPCHHCTO OABJICHUA
S ;= "ycIoBUs IPOYHOCTH BHITOTIHAIOTCS"
YCI2, /= "YCIOBHUS IPOYHOCTH HE BBINONHAOTCA"
mpoB3 := |yexl if pII2> P
ycn2  otherwise

11poB3 = "yCIOBUS IPOYHOCTH BHITIONHSIOTCA"
1.3.4 Pac4yeT TOJNIMHBI CTEHKU NAaTPyOKa ropsiyero TernjIoHOCHTEIs.

PacueTHas TONIIIMHA CTEHKU MAaTPyOKa ropsiuero TEIJIOHOCUTEIS TPU BHYTPEHHEM
M30BITOYHOM J1aBJICHUU[4 ]

ppacZ ) Puidy
Sp3 = ma s =0.291 Mm
206790~ Phacl 20600~ Pyo
HcnonuuTenbHas TOMIIMHA CTEKU aTpyOKa:
SI/I3 = Sp3 + C=2291 Mm

[IpuHrMaeM TOJIIIUHY TTATPYOKa:

Sg = 6MM

[IpoBepka ycnoBuil npuMEeHUMOCTH (POpMYIT OE3MOMEHTHON TEOPHUU:
S3-C

Usl_5 := | "YcnoBue Beimonusiercs " if <0.1
d,-1000

"Vcnosue HE Bemmonnsiercs " otherwise
Usl_5275= "YcnoBue BeIIONHAETCS "

PacueT J0ITycKaeMoro BHYTPEHHEr0 H30bITOUHOTO JAaBICHHUS:
2ot (55

Py3 = = 8.182 MIla

dy+(S3-C)

HpOBepKa YCIIOBUA IPOYHOCTHU CTCHOK:!
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Usl_4 := | "Vcnosue Bomonusieres " if Py3 > Py

"Vcnosue HE Beimonasercs ' otherwise

Usl_4 = "YcnoBue BoimonHseTcs "

Pacuer TOJIIHWHBI CTCHKH nany6I<a XOJIOOHOT'O TCIINIOHOCUTCIIA:

PacuerHas ToJNMHA CTEHKU MAaTpyOKa XOJIOIHOTO TETUIOHOCUTENS TP BHYTPEHHEM
M30BITOYHOM J1aBJICHUU[4 ]

Ppacl dy Pyp-dy
Sp4 '=ma R =0.233 MM
200560 ~ Phacl 20600~ Py

HMcnonHUTENbHAS TONIMHA CTEKH ITaTpyOKa:
SI/I4 = Sp4 + C=2.233 Mm

[IpuHrMaeM TOJIIIUHY TTATPYOKa:
S4 =06

wvl[poBepKa ycioBuii mpuMeHUMOCTH (HOpMYJT 6€3MOMEHTHOMN TEOPHH:

S4-C
5}§l 4 := | "Ycmosue Beimonasercs ' if

<0.1
d4-1000

"Vcenosue HE Beimonasiercs " otherwise
Usl_4 = "YcnoBue BoimonHseTcs "
Pacuet AOITYCKACMOT'O BHYTPCHHCT O U30BITOYHOTO AABJICHUA .
_ 20600(54-0)
B4+ (34-0)
HpOBepKa YCIIOBUA IPOYHOCTHU CTCHOK:!
Ush.3o= | "Yenosue oimonnsiercst " if Pyy > Py

=8.369 MIla

"Vcnosue HE Beimonasercs ' otherwise

Usl 5275="YcnoBue BoImoaHSIETCS "

1.3.5 Pac4ér remnepaTypHbIxX aegopmManui

Koaddunment nuneitnoro pacimpenus 1 marepuana 12x18110t:
0
a,=16610 °1/C

0
o, =16610 °1/°C

MOZYJIb yIpyroctu 1 Marepuana 12x18u10t
x:= (20 100)"

T
y = (2-105 2-105)

. S5
ETp6O = Floor(lmterp (X’y’txon)’o's) =2x 100 MIlla
IMOIIECPECUYHOC CCUCHUC

T 2 2 3 2
FK;:Z-[(D+ 51) —DJ:5.683>< 100 MM

(L 2 2 4 2
Fpi= Z-[de ~(dygp = 2Syp) }-257 =2.907x 10" MM

TemnepaTypHble yCUIIUSA:

30



-t — ot ‘E FrE F
o 60
( K ‘TOop T XOH) TP T K K =4.735x% 105 H

Qpy =
y
ETp6O' Fp+ EgFy

TCMIICPATYPHBIC HAIIPAKCHUA

Oppi=—"— = 16.289 MIla

FT

Q
e i= —> = 83311 MIla

FK
[IpoBepka ycnoBus MpUMEHEHHUS TETNIO0OMEHHUK THIa TH

Usl := | "Moxnuo npumenats TH"  if |GTT| <660 |GTK| <690

"Hens3s npumensats TH" otherwise

Usl = "MosxHo npumensts TH"

4 3 IMPOBCPKHU YCIIOBUA IIPOYHOCTH CIACAYCT, YTO TCMIICPATYPHBIC HAIIPAKCHUA B
TPY6aX N KOPITYCC HC MMPCBBIMAKOT AOIIYCKACMBIC. 910 roBOpuUT O TOM, YTO MOKHO
HCIIOJIB30BaTh TEIIIOOOMEHHUK C HEIIOABNXHBIMHN TI)Y6HBIMI/I pCH_IéTKaMI/I.

1.3.6 Pacuer duianueBoro coequHenus s GuiaHueB KoxKyxa anmapara

Z
b, &

BN

R — By
o L

—2 NN\

Puc. 4. ®nanen ¢ ymioTHUTEIHHON MOBEPXHOCTHIO THIIA BHICTYII BIIAJMHA

Marepuan ¢aanna: 12x18u10T
JluaMeTphl O0JTOB MPUHUMAEM COTJIACHO [5, cTp. 94]
dg =20 Mm
PacueTtHas Temneparypa (IaHIEBOTO COCTUHEHUS
tg = trop0-96 = 86.4 ’C
PacueTtnas Temneparypa 601TOB
{6 = trop-0-85=76.5 °’C
Matepuain 6ontoB12x18u10T.
Jlomyckaemoe HampsikeHue pu padboueit Temmneparype ais 6oinra
x:= (20 100)"

y = (184 174)
Cg = Floor(linterp(x,y,t6),0.5) =176.5 Mlla
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Jlonmyckaemoe HanpspkeHue pu padboueit Temneparype i dhaHia
x:= (20 100)"

y = (184 174)T

Of = Floor(linterp(x,y,tq)),O.S) =175.5 Mlla

c (1)20 = 184 MlITa

B xauectBe npokinanku Beiopad napouut [IOH I'OCT 481-80
Pa3mepsl npokinagku UCIOIb3yEMBbIE 7151 pacueToB [S,cTp. 96]

b = 13 MM

I

h:=2wmm
Pacuer ¢paanua mo I'OCT 52857.4-2007

Bri6upaem Quianen; npuBapHOM BCTHIK.
HopMmaTtuBHBIi 3a30p MEX 1y TalKOU U BTYJIKOU

u = 6MMm
KoncrpykTuBHas nob6aska [5, ctp. 95]

a = 40 MM

HopmanbHbii mapameTp AJ1sl IIIOCKUX MPOKIAT0K
L= 30 MM

TosmyHa HTHUIUHAPUYECKON YaCTH BTYJIKU IIPUHSATA
Sp =6 MM

[IprbGaBKU K pacYeTHBIM TOJNIMHAM KOHCTPYKTUBHBIX 3JIEMEHTOB
K= 2 MM

Koaddumment B no pucysky [5, ctp. 95]

Br=22

TosmrHa KOHUYECKON YaCTH BTYJIKU
SiB=B1'Sp=132 mm

PacuetHblii TuameTp 00ATOBOM OKPYKHOCTH (PIIaHIIEB
Dg =D+ 2(Sg+ dg + u) = 678.4 MM

PacueTHblif HapyKHBIN AHaMeTp (aHIEeB

D, =Dg +a=7184 MM

Hapy>xHblli 1naMeTp NpoKIagKku

Dyypp = Dg — ¢ = 648.4 MM
CpenHuii tTuamMeTp NpOoKIIaIK!

Denp = Dyypyp = by = 635.4 MM
VY nenpHOE AaBiaeHUE 00KaTHS TPOKIATKH

Aopu = 20 Mlla
[Ipoxnanounbii KO3QPUITUEHT
m:=2.5

Ycunue IJIA CMATHA TIPOKIIAAKU IIPU 3aTAKKE

5
Po6>1< =0.5n-D.__-b =2595%x 100 H

cnp " o6k
Ycunue JJIA oOecreueHus IrCpMETUIHOCTH q)HaHLIeBOFO COCANHCHUA
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4
Ry = %Dy byrm Py =3334x 100 H

[IIar pacniosnoxenust 60aToB [5, cTp. 97]
ty=35dg =70 Mm

KonuuectBo 6051TOB AJ1 0OecniedeH s TepMETUYHOCTH

Dg
Ngp=mn-— = 30.447
b

[IpuHrMaeM KOJUYECTBO OOJITOB KPaTHO YETHIPEM

ng =34

PacuertHas miomaap nmomnepevyHoro ceueHust 6oatoB [5, ctp. 98 |, mis
60nTOB amMeTpoM 20 MM

fs = 235 Mw”

CyMMapHas 11oiajib ceueHusi 00JTOB M0 BHYTPEHHEMY JTUAMETPY PE3bObI
IAAMETpA:

Ag =ngf5=7.99x 103 MM2

PaBHOzeHCTBYIOIIAs HArpy3Ka OT JABJICHUS:

b 2 5
QH;:Z-PHI-DCHP =2.037x 100 H

[Ineun neficTBUi ycuius B 60aTaX:

I[JISI MMPUBAPCHHBIX BCTBIK q)HaHI_IeBl

b:=0.5(Dg — Dgyyp) = 21.5 mm

VkioH BTYJIKH ITIPUHUMACM

BricoTa BTynku
1

h, = T-(SIB ~Sp) =21.6 wm

HpI/IHI/IMaCM BBICOTY BTYJIKH

A}}VB\/:: 25 MM
DOKBUBaJICHTHAs TOJIIMHA BTYJIKU (iaHIa:
, hy(By-1)
Soxems = Sor| 1 + = 8.466 MM

hy +0.25(By + 1)- [D-S

Bricora uanma:

Koaddunment nns dpnanues npuBapeHHBIX BCTHIK [5, cTp. 97 |,

kq) =0.22

3ananu BbICOTY (iiaHIla KOHCTPYKTHUBHO, YTOOBI BBIMOIHSIOCH YCIOBHE
h(b =50 Mm

sl := | "YcmoBus Beimonasarorcs”  if h(b > }‘(1)' ,D- SBKBI/IB

"Vcnosus HE Bemonastorea" otherwise

Usl = "YcnoBus BeITTOTHAIOTCS"
[Tne4o ycunuii oT gaBiaeHus Ha ¢iaHel

e1:=0.5(Dgyp = D = Sypyp) = 13467 v
[TomaTIuBOCTh METAIUTMYECKOM MPOKITAIKH
Y, =0

I
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PaCCTOHHI/IC Me)KI[y OHOpHBIMI/I HOBCpXHOCTfIMI/I rack
]0 = 2-hq) +h =102 Mm

DddexTuBHas qrHa 60aTa (IMIMHUIBKH):

lg = (1o + 0.28:dg) = 107.6 mm

Mopyne ynpyroctu npu temneparype 20 rpaaycos:
s 6onra u3 cramm 12X18H10T

Moayib ynpyrocti MaTepuaia 6ora npu temmeparype 20 rpaaycos

1
0 —
— =6.733x 10 8

Y6 =
E620 616
[TapameTtp nIuHBI OOCUANKU:
]O = DSO =60 MM
OTHo1IeHUE HApYKHOTO AuamMeTpa (JjiaHIila K BHYTPEHHEMY JTUAMETPY:
D

HIIp
K= ~ 1.081
MW
2
K*(1 + 8.55log(K)) — 1
Br= s 0g(K)) =1.882
(1.05 + 1.945-K2)-(K— )
2
K= (1 + 8.55log(K)) — 1
Pu= ( 5 0g (X)) =27.385
1.36(K —1)-(1(—1)
2
| K-log(K
By = gy ] 09 5.72-20—g() —25.177
B K -1
K2 + l)
B, = - 12,916
(k2-1)
5B,
So
h
L _0417
Iy

ITo pucynky K2, K3, K4 u3 'OCT P 52857.4—2007 onpenensieM:
BF =0.85

By = 0.17

fi=18

Boruncium ko3 duiueHt A

3
iy 41 h
k::ﬁFq) o+l3vq>

— 13.84
Brlo Bulo

Mopynb ynpyroctu Mmatepuaina ¢uanmna (12X18H10T) nnst HU3K0IErUpOBaHHBIX
craneit, npu remmneparype 20 rpaaycoB

Monysb ynipyroct Matepuana ¢uiania npu paGoueii Temmeparype td
x:= (20 100)"

T
y = (2-105 2-105)
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E‘b = Floor(linterp(x,y,t(b),O.S) =2x 105 MIla
MOIIYJIB YIPpYrocTu Mmarcpuralia Ooira IIpu pa60qel71 TEMIICPATYPE t6 rpaaycoB

x:= (20 100)"

T
y = (2-105 2-105)
Eg = Floor(linterp(x,y,t6),0.5) =2x 105 MIla

VYr10Bas NOAATANBOCTE (BJIaHIA TIPU 3aTIKKE:
0.91-By B
Y, = _2587x 10
2
%-(So) 1o Ego
YKecTKoCTh (hIIeLeBOro CoeIMHEHNS:

1 7
Yy = =1.461x 10

E E
2 2
620 z.b.ycb.ﬂ
E6 E(b

11

YH + Y6

Ycuiue, BO3HUKAOLIEE 0T TeMIIEPATypPHBIX JAedopmaumii

TemnepatypHbiii K03GUITUEHT TUHEHHOTO PACIIMPEHUS MaTepraia (aHIeB

oy = 16610 51/°C

Temneparypusbiit k03dduiueHT TuHeHoro pacmuperus 6oaros 12X18H10T

oy = 16610 51/°C

Koadpunment xectkoctr (pJ1aHIIeBOro COSTUHEHHUS, HATPYKEHHOT'O BHYTPEHHUM

IaBJICHUEM
Yy - 2-Ygepb
= 1.164

oa:=1-
Y, + Yg + 2-Yq)-b2

Harpy3ska Ha 60aTHI IIpH 3aTsKKE, HE0OX0oaMMas Il 0OecieUeH s 00X aTHs

MPOKJIAJKH ¥ MUHAMAJIbHOTO HAYaJIbHOTO HATSKEHUST OOJITOB

Pgy = max(Pygy . 0405, Ag) = 2.595x 10" H

[Tpu pabounx yciaoBHUIX

Pgy = Pgy + (1 - @)-Q, =2261x 10’ H

Pacuérnas Harpy3ka Ha 00aThl (IIMHWIBKH) (IaHIIEBBIX COCTMHEHUN:

IpH 3aTsKKe (PIIaHLIEeBOTO COEAMHEHUS

Py = max(Pg1,Pgp) = 2.595x 10" H

B pabOYMX YCIOBHSIX

Pop =Py *+ (1 - 0):Q = 2261 x 10> H

PacueTHnie HaIIPAKCHUA B 0oaTax IIpH 3aTAKKE

p6M
Cgl:=—— = 32.478 MlIla
Ag

B pabOYMX YCIOBHSIX

P
6

Ggp = — = 28292 MITa
Ag

HoMmuHansHOE J0MycKaeMoe HalpsiKeHue 1JIs 00JITOB NpH pabodeii Temneparype
x:= (20 100)"
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y = (184 174)

106' = Floor(linterp(x,y,t6),0.5) =176.5 Mlla

HomunanbHOE nomyckaemMoe HanpsikeHue 1uisi 00ITOB MPU TUPOUCTIBITAHUSX
(5620 = 184 MIla

£:=12 - k03¢ (HULHUEHT YBETUUCHUS TOMYCKAEMbIX HAMPSKEHUN MTPH 3aTAKKE
Kyp - KO3QpHuuueHT ycnosuii paboTsl

U1l pabounX yCIOBUH;

Kypr =1
IJIL YCIIOBUW UCTIBITAHUMN
Kypp = 1.38

Ky, - K03 GuIHMEHT yCcI0BUH 3aTAKKH
IIPU 3aTSKKE € TOMOILBIO OJJHOBPEMEHHOU KOHTPOJIUPYEMON BBITSKKE IITUIIbKE

Ky3 =1.3
Ky - k03¢ huIMeHT ydyera Harpy3Ku OT TeMIEpaTypHbIX AedopMmarnuii
Kyr =1.3

I[OHYCK&CMBIC HaAIIPSOKCHUS TJIA 00/ITOB IIpH 3aTAKKEC B pa60qnx YCIIOBUAX U IIPU
pacucTC Ha YCIOBUA UCIIBITAHUSA

IIpy rugpaBiIM4eCKUX UCIIBITAHUN
Som = ypZ'Ky3'g'Kyr'G620 =503.755 MlIla

[Ipu pabouux ycaoBusix

G6p = vpl 'Ky3'Kyr'G6 =298.285 MIla

VYcioBue npo4HOCTH OOJITOB MPU 3aTSIAKKE

m]v\;:

"YcoBHs MPOYHOCTH OONITOB TIPH THAPOHCIIBITAHISX BBITONHIIOTCS" if 651 <ogy

"Ycnosus npounocty HE Bemonasrores”  otherwise
Usl = "YcnoBrst IpOYHOCTH OOJNTOB IIPH THIPOUCIBITAHNSAX BBITIOTHAIOTCS"
YcaoBue IIPOYHOCTH 0O0ITOB B pa60‘II/IX YCIIOBUAX:

Us2 := | "Ycnosust npoynoctr 6otoB nipu padore oinonusiiores”  if ogy < S6p

"Venous npounoctr HE BeimonastoTes”  otherwise
Us2 = "YcnoBus IpOYHOCTH OOJITOB TP paboTe BHITOTHIIOTCS"
YcnoBue IMPOYHOCTH IMPOKIIAAKHU:
PacuetHOE YACIBbHOC TABJICHUC!

max(Pg1 . Pg))

qi=—-———=10 MIla
T 'Dcnp by
VY nenpHOE AaBiaeHUEe 00KaTHS TIPOKIAIKH [5]
qy =20 MIla
Us3 := | "YcoBus npoYHOCTH MPOKIaIKH BeoHAfoTtess'  if q < dy

"Ycnosus npounoctr HE Bemonasrores”  otherwise

Us3 = "YcnoBus MpOYHOCTH HPOKIIAIKU BBIIOIHIIOTCA"
Pacuer ¢p1aHIa HA CTATUYECKYIO IPOYHOCTDH

Koadumment, yunrsiBaromunii u3rud tapenku ¢paaHna Mexay 6oaTamMu:
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TCDG

g
Cq)::ma 1, | — | =1
hq)-6

2-d- +
6" m+05

PacuerHblii u3rudaronuii MOMEHT, IEUCTBYIONMIUNA Ha (IaHEel TIPU 3aTSHKKE:

My =Cy Pg1b = 5.579x 10° Hmu

PacueTHbIif n3rudarommii MOMEHT, ASHUCTBYIOMIMM Ha (uiaHel] B pabounX YCIOBUSIX
— . . . . _ 7 H-wmm

M, = Cy ma){(P6p b+ Qy e),e |QH|] =1.097x 10

[IpuBeaeHHBINH TUaMeTp NPUBAPHOTO BCTHIK (piIaHIa ¢ KOHMYECKON BTYJIKOM:

Dyp = |D if D>208;p
(D+8g) if [£>1
D <20S;g
(D+8yp) if |D<208;
f=1
_ MM
Dy = 600

PacueTHnie HaIIPAXKCHUA BO Q)HaHue IIPpH 3aTAKKE!:
MepI/IJII/IOHaJIBHOC M3ruoHOE HaIlPAKCHUEC BO BTYJIKC IIPUBAPHOT'O BCTHIK q)HaHLIa,

oOeyaiike miaockoro ¢aHia

M
v _ 5356 Milla

GlM =

x-(slB—c)z-DHp

Sy = o1y = 9.641 MIla

PacueTHnie HaIIPAXKCHUA BO Q)naHue B pa60‘II/IX YCIIOBHAX:

MepuaronaabHOE U3rnbaroliee HanpsHkeHue ¢aHia

M,
= 10.533 MIlla

_ 2(S1 - €)*D

1
np
— - MIla

Gop = fGlp = 18.959

MepI/IILI/IOHaJIBHBIe MeM6paHHBIe HaIIPSKCHUA BO BTYJIKC IIPUBAPHOTO BCTBIK (bﬂaHHa
Q)I

c =

MMPaS (D + 5 (S - C)
OKPY)KHBIC MeM6paHHBIe HaIIPSOKCHUS OT I[eﬁCTBHH JaBJICHUS BO BTYJIKC
IPUBAPHOIO BCTHIK (IIaHIa

D-P

Som_pa6 = 2_(80 — C)

= 26.751 Mlla

— 48.184 Mlla

YcioBus CTAaTUHYECKOM NPOYHOCTH (MIAHLIECB

J11st mpuBapHBIX BCTHIK (PJIaHIIEB ¢ KOHUUECKOW BTYJIKOM YCIOBUSI CTATHYECKOM
MIPOYHOCTHU OTpeAesatoT o popmynam: nposepka coriaacuo 'OCT 52857.4-2007:
K,=13

Jlomyckaemoe 3HaueHHe CyMMapHBIX OOIIMX U MECTHBIX YCIOBHBIX YIIPYTUX
MeMOpaHHBIX 1 U3rHOHbIX HanpsbkeHud MIla

oR =og = 175.5 MIa
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op-K, = 228.15 MIla

HpOBepKa BBITIOJTHCHUA YCIIOBHA CTaTUYECKOM IMPpOYHOCTH Q)HaHHa IIpH 3aTAKKE
Usl := | "Ycnosus craTuueckoil po4HOCTH (IIaHua npy 3arsikke Boinonusiores” if oy < op-K;
"Ycnosus npounoctr HE BemmonHstoTces"  otherwise

Usl = "YcIoBHs CTaTHYECKOI MPOYHOCTH (hIIaHIIA TIPH 3aTSHKKE BBITTOIHAOTCS"
-B paboyYUX yCIOBUAX

maxl:= max(|00p - GMM_pa6 | s |Gop + GMM_pa6 |)

max2 := max(|0.3-c50p - GOM_paﬁ | s |O.3-c50p + GOM_paﬁ |

max3:= ma){|0.7-00p - (GOM_pa6 - GMM_pa6)| s |O.7-Gop + (GOM_pa6 - GMM_pa6)|]

max(max1, max2, max3) = 53.872 MIla

Vs2,= | "YenoBus cratnyeckoii npodHoCTH (UiaHua Npu paboTe BHIIONHSIOTCS" if max(maxl, max2, max3) < op-K;
"Venosus npounoct HE BemmonasioTes"  otherwise

Us2 = "YcnoBus cTaTHYECKOH IPOYHOCTH (laHIa Py padoTe BHIIOIHAIOTC"

IIpoBepka yriioB noBopora ¢iaHieB
VYT0J3 N0BOpOTa MPUBAPHOTO BCTHIK, INIOCKOTO (JIaHIIa B pabOUnX YCIOBUSIX

E
B $20 —

b
Jlomyckaemblii yroi noBopora (iaHua

JOMYCKAEMBIN YT0JI IOBOPOTA OMPEAEISAIOT C MOMOILBIO TUHEHHON MHTEPIOJISIIIUN

ecia 400<D<2000 mm
0, == 0.00688

WN:: "Venosue Bemonasroresa”  if 0 < 6)1

6

"Vcenosue HE Bemonasrorcs”  otherwise

Usl = "YcnoBue BeIIOIHAIOTCS"

IHon0op crangapTHBIX QuIaHLEB AJIs anmapara
[Tonbupaem dnaHibl cornacHo [4]

——

Y
! PasMepel, MM
Do ' | S
: | Dy | Dg ’ Dy Dy "D.‘ { Dy D, h 1 H I a a, d cTHR 2
1,0 614 | 631 | 35 |6 28
‘ 18 ‘ 740 700 664 672 | 663 {616 | 640 | 35 | 70 [\14 | 12 | 23 |—9m—
| eo0> | 23 : 624 | 618 | 50 | &5 | — - | A 139
| ‘ 1
i 4,0 ‘ 795 | 735 68 | 672 | 657 | 630 | e64 | 65 | 115 | |
| 6.4 820 | 750 ‘ 670 | 685 | 669 | 640 | 680 | 85 | 1457 16 l 14 | 33 3

Tabmuna 5. OcHoBHBIC pa3Mephl (hjIaHIa AJIs armapaTa

B kadectBe matepuana npokiaaku Beiopad naponut [IOH 'OCT 481-80
OcHOBHBIE pa3MepbI MPOKIATKU[4 ]
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| d' MM, OAR ﬁ}!ﬂKJ'!EJlOK HCNOAHEHH A i

::;% TT: ‘;P::ﬂ::"}‘;i;c:ﬂ”“e' l‘_ ) - 3 wa Py MIla
Tos | o6 | o | e | 25 | 40| ee | 02 | os | vo | ve | 25 | ac | e | 1o
——— I | | |

=== — - | . I |
1 | i | . | ] I
l 600 | 643‘ 543': 663! 563! 563‘ 657‘ 669 | 517] 617 | 637 | 637 63?‘ 62?\ 639| 613, 313‘ 033‘ 633

Do
jx 1 HAa Py MTIa

0,3 l 0,6 l 1.0 l 1.6

D,
MM

Tabnuna 6. OcHOBHBIE pa3Mepbl POKIIAJIKH.

1.3.7 Pac4er Tem1000MeHHMKA HA POYHOCTH

Jlnst TpyOHOI# pemieTky ucnoiab3yem matepuan 12X18H10T
Jlonyckaemoe HarpsiKeHrue TpyOHO! peleTKu

Spemr = 9190 = 175 MlIla

Monynb ynpyroctu TpyoOHOU pemieTku

x:= (20 100)"

T
y= (2-105 2-105)
i 5
Epem90 = Floor(lmterp(x,y,trop),O.S) =2x 10
5
B = Epemgo = 2% 10 MIla

st Tpy6O ucnonbizyercs matepuan: 12X18H10T

JlonmyckaeMoe HanpspkeHUe TpyOHOTO MmydKa:
GTp6O = GII6O =179 Mlla

Monynb ynpyrocTtu Tpyo npu padboueit remneparype
x:= (20 100)"

T
y = (2-105 2-105)
E =Fl li 0.5)=2x1 ¥ MIT
Tp60 = oor( mterp(x,y,txon), .5) =2x 10 a
KOC)(I)(i)I/II_II/ICHT JIMHEMHOT O pacliupCHUA:
0
o= 16610 °1/°C

0
o, =16610 °1/°C

JuaMeTp KOXKyXa D = 600 mm

HuameTp TpyO BHYTpEHHHMI dypy = 16 3m
Tonmuua cTeHKu TpyO Supa= 2 MM
JlnamMeTp OTBEPCTHS B PEIICTKE d) = 21 mm
HuameTtp TpyO Hapy KHBIH dyp =20 My
BryTpeHHHM paguyc KoxKyxa:

D
a:=— =300 Mm
)

PaccrosgHue ot ocu KOXYyXa 10 OCH HaI/I6OHee YHaHeHHOﬁ TPY6BI
aj =270 MM

[TonoBuHA NIMHBI TPYOBI TETNIOOOMEHHOTO arapara:
L 3

— =3x 10 wMm
2

1
M
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Pacuer TpyOHoii pemierku coriiacio I'OCT P 52857.7
OTHOCHUTENbHYIO XapaKTEPUCTUKY O0€3TpyOHOr0 Kpasi TpyOHOU pelIeTKu:

m, == — = 1111
4

[Iar PpacCIiojIoOKCHUA TPY6I

t= 1.2-de +2=26 MM

O¢ddexTuBHBINA TUAMETP OTBEPCTHUS B TPYOHOU pellieTKe Uiy 3aJHEeN CTEHKE IS
PEUICTOK C TPY63MI/I, BaerHHéHHBIMI/I Ha BCIO TOJINIUMHY PCIICTKU, MM

dg:=dg- STp =19 MM

O dexTuBHbIN KOADPUIUEHT OcTa0ICHUS
d

E
dp=1-—=0269
t
KoadummeHT npoyHocTy pemerku:
t-d,
bp= =0.192

Tonmunua TpyOHOMN pelieTKu:
635 | Ppacl
e~ 24
PE 34 | 0popem

[IpyHMMaeM TOMIMHY TPYOHON PelieTKH:

Sp =25 Mm

KoadhurmenTs! BIUsSHAS 1aBIeHUS Ha TPYOHYIO PEIICTKY BBIYUCIISIOT 110
dbopmynam:
CO CTOPOHBI MEKTPYOHOT'O MMPOCTPAHCTBA:

2
Npp de

=19.24 wmm

Ny =1- =0.647
4ol
-al
CO CTOPOHBI pr6HOFO IIPOCTPaAHCTBA:

. N (dgp - 2-sTp)2

2
4'3.1

Np=1

. =0.774

OcHOBHBIE XapPaKTePUCTHKH KeCTKOCTH 3JIEMEHTOB TEII000MEHHOI0 anmnapara.
Moaynb yrpyrocTu OCHOBaHUs (CUCTEMBI TPYO) BBIYUCIISIOT IO (popmyiie

. Erp60'(nT - nM) B H
Ky == T 8.461 —3

MM

Moaynb ynpyroct Koxyxa npu remmneparype 90 rpaaycos:

5
Exox90 = Epem90 =2x 10" Mlla
HpI/IBeIIeHHOC OTHOIICHUC KCCTKOCTHU TPY6 K JKCCTKOCTHU KO)nya BBIYUCIIAIOT I10

bopmye
K, -aj-l
1
p=— 5711
EK0>1<9O'SI

Jis anmapaToB ¢ HEMIOABIKHBIMY TpyOHBIMHE pemieTkamu Kpl1=Kql=0
Kl =0
p
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Klq =0

Kq KOA(pPUIIMEHT U3MEHEHUS KECTKOCTH CUCTEMbI TPYObl T™- KOXKYX MpU IEUCTBUU
OCEBOH CHUJIBI;
Kg=1+Kp,=1

Kp - k03 dunmeHT uaMeHeHus )KeCTKOCTH CUCTEMbI TPYOBI - KOXKYX IIPH JIeHCTBUU
NABJICHUS;

Kp=1+Kjg=1
q
Koaddumment xectkoctu nephopupoBaHHOMN TUIMTHI ()
ng = 0.774
Tabnuua 7. KosdduimenT xecTkocTn nepopupoBaHHON ILIUTHI ()
n, 0.4 045 | 05 055 | 06 065 | 07 ‘ 075 | 0B | 085
Vo 0,12 015 | 02 025 | 03 037 | 044 l 051 | 059 | 088

x:=(0.65 0.7)"

y = (0.37 0.44)

v = Floor(linterp(x,y, 1), 0.003) = 0.54
Koaddumment cucremsl pemierka - TpyOsbI:

KySp

Yo Epem90

be3paszmepHblii mapamMeTp CUCTEMbI pellieTKa — TPYObl BHIYUCISIIOT IO popMmyiie
o :=f-a;=4.135

=0.015

Onpenaesienne yCu/inii B 3JieMeHTaX TeNJOOOMEHHOI0 annapara

MakcuMainbHOe JaBJIeHHE B TPYOHOM MTPOCTPAHCTBE

PTp =0.5 Mlla

MaxkcumaibHoe daBJICHUC B MG)KTpY6HOM IMPOCTPAHCTBC

P, =0.3 MIla

R1-pannyc nenTpa TsKecTu Tapesiku ¢uiaHia Koxxyxa
D,+D

Rl = =329.6 MM

K¢- koo duiment xecTkocTy $IaHICBOr0 COCANHEHUS P U3rHOe
Ky =1 H-Mm
Mep —KOIDGUIMCHT BINSHHS JaBICHHS HA IPOJOIBHYIO e(pOpMaIHIO TPYO:

2
n(dy, - 28
mg, = 0.15 rp(4up = 2Srp) — 0.034
p 2
4'3.1

[IpuBenennoe nasnenue P BeUUCIAOT o popmyre:
Po1 =] ¢ (trop = 20) = o (txon = 20)] Kyl = 12,641 MITa
Pog:=[My = 1+ mg, + my-(my + 0.5-p-Ky ]|-Ppy = 2,108 MITa

Pz =[Ny = 1+ mgp + my-(my + 03p-Ky||-Py, = 0.846 MIla

PO = PO] + POZ - P03 = 13.903 a

[IpuBeneHHOE OTHOIIEHUE KECTKOCTH TPYO K )KECTKOCTH (DJIAaHIIEBOTO
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COEJIMHEHHUS BBIYUCIISIIOT IO popMmyIie
Ky-ay-a
1
Ri= —  _8.865x 106
2
B KRy
KoadummenTsl, yunTeiBaromuye BIusiHue 0ecTpyOHOT0 Kpasi U MOIIeP>KUBAIOLIUE

Biusinue Tpyo @ 1, @ 2, ® 3 onpenenstor o tadaume
Tabmnna.8 Kospuuuentsr ®1 , d2, O3

W 0 a5 _[ 1.0 ] 1.5 20 25 a0 a5
&, | z 2,0 2,08 2,28 2,79 3,58 45 5,39
@, 0 0,02 0,19 0,62 1,32 2.16 2,94 3,59
o, 0 0,19 0,76 165 | 2,75 3,76 4,65 5,36
. =

| o | 4 5 8 7 8 9 10 > 10
o, 6,19 7.65 9,08 10,51 11,94 13,38 14,78 S
T 4,13 5,13 6,15 717 8,19 9,2 10,21 ti
D, 6,03 7.38 8,81 10,24 11,66 13,08 14,5 [

be3pasmepHbIii mapaMeTp CHCTEMBI pelIeTKa - TPYObI.
o =4.135
x=(4 5 )T
T
y = (6.19 7.65)
@ := Floor (linterp (x,y, ®),0.05) = 6.35
x=(4 5 )T
T
y = (4.13 5.13)
@, := Floor(linterp(x,y, ®),0.05) = 4.25
x=(4 5 )T
T
y = (6.03 7.38)
@3 := Floor(linterp(x,y, ®),0.05) = 6.2
3nayenus T 1, T 2, T 3 BeIUUCIAIOT IO popMyTIaM:
tp =1+ Ldo(m, - 1) = 1643
Tyi= @y fmy + 0.5(1 + my-ty)-(t; - 1)] = 12.827
Tz = q)ztl = 6.984
W3rubaroniyii MOMEHT U TIePEPE3bIBAIOIIYIO CHITY, PACIIPEICICHHBIC TI0 Kparo
TPYOHOH PELIETKH, BEIYUCIIAIOT 1O GopMyiaM:
=1J1A I/I3FI/I63,IOH_ICFO MOMCHTaA:
Skl TOJIIIMHA CTCHKH KOXYXad B MCCTC COCAMHCHUAA C TPY6HOﬁ pemeTKoﬁ Ik C

bnanem
Sy =6 MM
Sk =6 MM

Bx1-K03(DPUIIUEHT CUCTEMBI KOXKYX - pelIeTKa
13

JSkra

Bx2 - k03¢ dummeHT cucteMbl ooedaiika - raner; kamepbl

Byl= =0.031 1/MM

42



13

l3x2 = '_Skz'a

h(bl =50 MM

- 0031 1/MM

hg1 - Tommuna Tapenky dranna Koxyxa,
KO3 PUIIMEHT BIUSHUS AaBICHUS Ha U3ru0 (uiaHia:

my = —— 2L 6975 107 wand

Bx2
KoadurmenT BnusiHus gaBiaeHus Ha u3rud 2 -ro ¢piaaxua
my = —— L 6975 107 el

Bx2

HpI/IBCI[eHHOC JAaBJICHUC Ha q)HaH]_U::I

P = —2(m;-P ) = 2.98x 10° MIla

= —m2P
B-Kg

P MT

Nzrubaronuit MOMEHT, pacrpeesIeHHbIN TI0 IEpUMETPY TPYOHO pereTku
(al Pp(Ty + p-Kq) - Py T,
M_ =] — [
B 2
JUIS TIEPEPE3bIBAIOLIEH CUIIBL:

Q,=ar- ~199.071 H

(T, + p-Kq)-(T3 +py) - T22
M3rubaronuii MOMEHT M TIEpEPE3bIBAIOIINE CHIIBI, PACIIPEICIICHHBIC TI0 IEPUMETPY
nepOpUPOBAHHOM 30HBI PEIICTKH, BEIYUCIISIOT IO GOPMYIIam:
JUISL M3rU0AFOIEr0 MOMEHTA:

=592.582 HwmMm

M, =M, + (a-a;)-Q, = 6565 10° Hu

JUTSI TIEpEPE3bIBAIOIICH CHJIBI:

Q,=m,-Q, =221.19 H

OceBy10 CHITy ¥ M3rH0aroNuii MOMEHT, ICUCTBYIOIINE HA TPYOY, BBIYUCIISIOT 10
dbopmynam:

JIJISL OCEBOM CHJIBI:

n-al

Ny = N '[(nM'PMT - nT'PTp).al +®1-Q, + (D2'l3'Ma] =5.874x 103 H

JJIA I/I3FI/I6aIOH_ICFO MOMCHTaA:
MOMCHT MHCPIUU ITOIMICPCHYHOT'O CCUCHHA TPY6BI

n (4 4 3 4
Jp= g(d - dTp ) =4.637x 100 MM
[puBeaeHHAs AIUHA TPYObI, HCIOIB3yeMas IIPK pacdere Iporuda Tpyd u
U3rU0aIoIEr0 MOMEHTA, IEHCTBYIOIIETO HA TPYOY

3
ll'IpI/IBe)IeHHaSI =L=6x10" MM

ErpeoIT B 3
M7= (©Q, + P3-B-M,) = 1.62x 107 Hemm

Ky ar ]HpI/IBGJIGHHaSI
Ycunus B KOKyXe BBIUUCISAIOT 110 GopMyJiaMm:
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yCUJIe, pacipeleIEHHOE 110 IEPUMETPY KOXKyXa:

a

Q= E'PHZ -Q,=-139.928 H

1/13r1/16a101u1/11‘/’1 MOMCHT, paCHpeI[CHCHHLIﬁ IO ICPUMCTPY KOXKYyXa:
Kl =1

K P

1 Tp

= " '(TZ'QH + T3'B'MH) _ >

i) 2By

CyMMapHasa oCccBada Cuja, IICfICTBYIOH.I&H Ha KOXYX

Mk: =1.669x 104 H-Mmm

Fi=m-D-Q = —2.638x 10° H
PacueTrHble HANPSAKEHUSA B IJI€MEHTAX KOHCTPYKIIUA

PacueTHble HanpsHKEHUS B TPYOHBIX pEIICTKAX
HanpsikeHust B TpyOHOM perieTke B MECTE COSAMHEHUS C KOXKYXOM BBIYUCIISIIOT
o ¢hopmyiiam:

U3ruOHbBIE:
6 [My]
Gpl = > =6.721 MlIla
(Sp h C)
KaCaTCJIIbHBIC:
|
’Cpl = ﬁ = 8.655 MIla

p
mA  NBKOIQGUUKEHT ISl ONPE/IC/ICHAs: MAKCHMAaJIbHOTO U3rHbaroIiero

MOMEHTa B IepOpUPOBAHHON YaCTH TPYOHOH PEIICTKH

B-M,
my = = 0.455
a
Q
ng = a =22
B-M,

A - ko3 punment, onpenensemsiit no npunoxenuto I' TOCT P 52857.7 - 2007 B
3aBUCUMOCTH OT ® U M A

B - xoaddunment, onpenensemsiit o npuioxenuto I' TOCT P 52857.7 -
2007 B 3aBUCHMOCTH OT ® U NR

o =4.135

ITo nmpunoxenuto I' 'OCTP52857.7-2007
A= 1.03(

ANKA T

B = 0.986
MaKCUMaJIbHBIN PacUeTHBIN U3ruOArOINi MOMEHT B ep(OPUPOBAHHON YaCTH
TpyOHOU pernieTku

MmaX:: A? if mA <1
-1< mA
B |[M,| if |my <-1

mA>l

4
My = 1.488% 10" Hmm
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Hanpsixkenus B neppoprupoBaHHOM YaCcTH TPYOHOU pelIeTKH BEIYUCIIAIOT IO

dbopmynam:
U3TUOHBIE:
6'Mmax
Gy = —————— = 187.474 Mlla
p 2
¢ '(Sp - C)
KacaTeJIbHBIE:
|l
T y=————— =0465 MIla
p 2
¢ '(Sp - C)

HanpsikeHust B Koyxe B MeCTe MIPUCOCIUHEHHUSI K PEIleTKe
B MEPUAMOHAIILHOM HaIPaBJICHUHU:
MeMOpaHHBIE:

|
OMx =" = 8.745 MIla

(81~ C)2
U3TrHOHBIE:
_ &My

ux -
2
(S1-¢)
B OKpY)KHOM HaHpaBHCHI/II/I:

MeMOpaHHBIE:
P
GM(I) = 3

c =6.257x 103 MIla

Tp'a

=375 MIla
-C
U3TUOHbBIE:
oUp =030y, = 1877% 10° MlTa
Hanpsxenust B Tpy0ax BIUUCISIOT 10 (GOpMyJiaM:
- B OCEBOM HaIlpaBIICHUU:
MeMOpaHHBIE:
[
7 (dyp = Sep)-Sep
o =51.938 MIla

GTl =

CyMMapHbIE:
dup: |MT|
2t

Gy =55432 MIla

Gl = GTl +

B OKPY’KHOM HaAIIPaBJICHUHN

(9ap = Srph [ P [Pry] [P = Prpl)
28, |

IIpoBepka npo4HOCTH TPYOHBIX PEIIETOK

Gnon_pem = Gpem =175 Mlla

ITpoBepka cTaTUYECKO MPOYHOCTH
Usl = |"Ycnosue npousoctu Beinonusitores” if max(rpl ’sz) <0.8 Spon_per

"Vcenosue HE Bemonasrorcs”  otherwise
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Usl = "YcnoBrue npoYHOCTH BBHITOIHSIOTCA"

IIpoBepka NPOYHOCTH M YCTONYHUBOCTH KOKYXA

O on_kok = O190 = 175 Mlla

WN:: "Vcnosue Bemonasroresa”  if oMx < 1'3'621011 —
"Venosue HE Boimonusitores” — otherwise

Usl = "YcnoBue BbIOMHSOTCA"

HpOBepKa KOXXYXa Ha MAJIOOUKIIOBYIO ITPOYHOCTb B MCCTC IIPHUCOCINHCHUA K

pemetke no ['OCT P 52857.6.

HpI/I IMIPOBCPKC KOXKYXa HAa MAJIOTUKIIOBYIO ITPOYHOCTD CIACAYCT IPUHUMATD.

o, M3THOHBIE HAIIPSDKEHHS B KOKYXE B MECTE NPUCOETMHEHNS K PEIIETKE B
MEpUINOHAIBLHOM Harpaiienuu, MlIla;

°M¢-MeMOpaHHbIE HAMIPSHKCHUS B KOXKYXE B MECTE MPUCOSTUHECHHS K PEIICTKE B
OKpYy>XKHOM HamnpasiieHuu, Mlla;

“u$-M3rUOHBIC HATIPSDHKEHHS B KOXKYXE B MECTE MPUCOCTUHCHHUS K PEUICTKE B
OKpY>XKHOM HamnpasiieHuu, Mlla;

PacueTHble cXeMBI IPUCOEANHEHNS PEIIETKU K KOKYXY MPUBEAEHBI HA PUCYHKAX 7—
10. TOCT P 52857.7-2007. Cocyapl u annapatbl. HopMbl 1 METOZIBI pacueTa Ha
MPOYHOCTbH. TerI000MeHHbIE anmnapaThbl

Kg =12

Ac | =0px t Oux

Ac | = 6266x 10° MIla

AG 5= Mo + U

A 5= 1915% 10° MIla

Ac 3:=0

Ac3=0

AMIUTATY1a HANIPSKEHU:

._KG 2 2 A
Ga.—T- Acsl +Ac52 —Acsl- C 9

6, =3337x 10° MIla

5 :
Au = 0.6 10]-XapakTepucTuka marepuaina, Mlla;
x:= (20 100)"

y = (540 500)
Rppg = Floor(linterp(x, ¥, o) 0.5) = 505

R = 505 -BPCMCHHOC COIIPOTUBIICHUC MaTCpUaJia IIpU pvaeTHOﬁ TEMIICpATYypEC,

Mlla;
BVS 04 RN -XapaKTepUCTHKA MaTepHaa

Bum =202 MIla

Amu Bm,  BeiOupaem no tabn. 3 TOCTP 52857.6 , @ nmo I'OCT P 52857.1-2007
€-onpaBOYHbIA KO3 QUIMEHT, YUUTHIBAIOLINK TEMIIEPATYPY;

n\-KOO(QPUIMEHT 3amaca MPOYHOCTH M0 YHUCITY [IUKIIOB,;
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n,-KOO(QPUIMEHT 3amaca MPOYHOCTH M0 HAMPSIKEHUAM,;

Jlna yrinepoaucToun cranu:

2300-t
€ - —_op
2300
Ct =0.961
n N = 10
ng = 2
1 AM 2
Nd [ —.(jt = 31.742 - JOIIYCKA€MO€ YHUCJIO ITUKIIOB
ny Bm

K
(¢}

HpI/IHI/IMaCM YUCJIO TUKIIOB HAI'PYIKCHUA,

N,=31

A B
M_ L BM 33754 100 Ml

G4, =C;-
da t\/nN—-N ng

Gy =3375% 100 Mlla

VYcnoBrue MaoOIUKIOBOM MPOYHOCTH OYIE€T BBIOIHATHCS, €CITU

Usl 2 := | "VcnoBue Bemmonusercs " if o, <o
— a da

"Vcenosue HE Beimonasercs ' otherwise

Usl 2 = "YcnoBue BeInonHseTcs "

1.3.8 Pacuér TpyObI HA MPOYHOCTH, YCTOMYMBOCTh H KeCTKOCTh. Pacuer
KpeIuieHusi TPYO K peuieTke
VYcnoBue craTuyeckoi MpoOYHOCTH TPYO

— "w n s <
WN. 'Vci10BHE BBITTONMHSIOTCS if o1y < ch60
"Vcenosue HE Bemonusrorest”  otherwise
Usl = "YcnoBue BeIIOIHAIOTCS"

[IpoBepky TpyO Ha yCTOMYMBOCTH IPOBOJSAT B ciryyae, eciu N1<0
N, =5874x 10° H

[Iposepka Tpy0 Ha ManonukiIoByto npoyHocTs o 'OCT P 52857.6.
[Ipu npoBepke TpyO Ha MAJOLMKIOBYIO MPOYHOCTH CIEAYET IPUHUMATh
o-CYMMapHBbI€ HaNPsHKEHUS B TpyOax B oceBoM HanpasieHuu, MlIIa;

A= O1

Ag o=10

Agz=0

Kev=1

AMIUTATY]a HANIPSKEHUI

KG 2 2

Av_, Bu

Gda =Cp
'HNN HG

od, =3375x 10° MIla
YcnoBsue MayonUKIOBOi MPOYHOCTH Gy/IET BHIMOTHATHCS, ECITH
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Usl_5272:= |"Ycnoeue omonusieres " if o, < od,

"Ycnosue HE Bomonnsercss " otherwise
Usl_5272= "YcnoBue BeIIONTHAETCS "
K03 (PUIIMEHT YCIOBHI paboThI IPU pacyeTe TpyO Ha YCTOMYHUBOCTh
Jliist pabouunx yciaoBHit
Ktp=13
JJist ycloBUM THAPOUCTIBITAHUS
Ky = 1.12€
3agaeM KOHCTPYKTHBHO:
MaKCUMaJIbHBIN IPOJIET TPYObl MEXAY PEIIETKOM U MEPEropo KON, MM
Iy = 500
MaKCUMaJIbHBIN IPOJIET TPYOBI MEXAY MEPEropoIKaMu, MM;
Iy, = 500
pacyeTHas IJuHa TpyO Npu MPOI0JIBLHOM U3TH0e, MM
Ig = max(Ig,,0.7-Ig 1) = 500
napameTp, UCIOJIb3yEeMbIH P pacyeTe Ha MPOOJIbHbBIN U3ruo
Jliist pabouunx yciaoBHid

S1p60 IR
ETp60 (de - STp)
JJist yCloBUM TUAPOUCTIBITAHUS

}\']:KTI =1.08

S1p60 IR
ETp60 (de - STp)
P
o8
0,7
oK \\
0.5
S
g3 ]
Q.2 \
C,1

10 15 20 25 30 35 40A
Puc. 5
[IpoBepka xecTkocTH TPYO
[IpoBepKy &EeCTKOCTU TpyO MPOBOAAT TOIBKO Mpu NT < 0.
[Iporu6 TpyOBl BEIYUCIAIOT 1O (hopmyie

48



0B

07 /
08
0,5
04
0,3 L/
0.2 A
0,1

O 02 D04 08 0B 104
Puc. 6

Y = AY.M
[Ni|
Y =0.055 MM
rne Ay — Ko3QGUIIUEHT, ONpeeNIeMbli 0 Tpad UKy, MPUBEICHHOMY Ha PUCYHKE
12, B 3aBUCUMOCTH OT Ay
]Hp = Ii; MM
Jp=4.637% 100 mm'

2
,: |NT|'1Hp
Y ErpeodT
Ay =0.176

rae I, =/— ana annapatos Ge3 Neperopoaok B KOXyXe.

hr
lp="3"

Bo Bcex citydasx nporu6 TpyObl HE JOJIKEH MPEBBIIIATH 3a30p MEXAY TpyOaMu B
IIy4KE U MPUBOJUTH K UX CONIPUKOCHOBEHHUIO.

— [ONA annapaTos ¢ NeperopoaKami.

IIpoBepka npo4YHOCTH KpenJieHUus1 TPYObI B pelieTke

Tak xak TPY6BI Pa3BaJIbIHOBBIBAIOTCA HA BCIO TOJIIINHY pr6H0171 PCUICTKH, TO
FJIy6I/IHa pa3BalIblOBKU pr6 paBHaA:

l;;==8S;=6 mm

JJIA TPY6 34aBAJIBIIOBAHBIX B I1Aa3bI IIPU HAJIUYHUH OOAHOI'O I1a3a

Nerp = 0.6 7S (d = Sy )min{o 60, 0peyy) = 1.188x 100 H
Eciu Tpy6BbI KperaTcs B PeleTKe ¢ MOMOIIBIO Pa3BaTbIIOBKH, JOKHO BBITONHATHCS

YCIIOBHUE:
Usl 5275 := | "YcnoBue Bemonnsiercst " if |NT| SNdTp

"Venosue HE Bemonasercs ' otherwise

Usl _5275="VYcnoBue BoITOTHSIETCS "
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1.3.9 Ykpemienne orBepcTuii napyoxon

Pacuert ykpermnenus: orsepctuid nposoaumM mno 'OCT P 52857.3-2007. Cocyasl u
anmapatbl. HOpMBI 1 METO/IBI pacueTa Ha MPOYHOCTh. Y KpEIJIeHUe OTBEPCTHH B
oOeuaifkax M JHUIIAX MPYU BHYTPEHHEM U BHEIIIHEM JaBJICHUSX.

Pacuer ykperuieHuss oTBEpCTU sl 0O€UalKu:

pvaeTHBIﬁ AUAMCETP YKPCIUIACMBIX 3JICMCHTOB!

Dp =D =600 Mm

PacueTHbIil TuaMeTp OTBEpCTUI B CTEHKaX 00€4aiiku, OCb KOTOPOI'O COBIAJIAET C
HOPMAJIbIO K IIOBEPXHOCTH:

dp_rop =dy+2:C=154 mm

PacyeTHble NUIMHBI BHEIIHEW YaCTH KPYIVIOTO LITYLEPA, YYACTBYIOIINE B YKPEIUICHUU
OTBEPCTHUM U YUUTHIBAEMBIE IIPU PACUETE, ONPEIAEIISIOT 110 opMyIam:

PacyeTHas miMHHA BHEIIHEW YacTH ITYLEPOB:

Jpopw=1.25[(dy + 2:C)(S3 - C) = 31.024 mm

PacueTHbIi TuaMeTp OJIMHOYHOTO OTBEPCTHS, HE TPEOYIOIMIUA TOTOTHUTEITHLHOTO
YKPEIUIeHHUs], IPU HATMYKUU U30BbITOUHOMN TOJIIIUHBI CTEHKH COCYyAa:

S3-C 3
dO_rop =2 S— - 0.8 ,Dp-iS3 - Ci =1267x 100 Mm
p3

[IpoBepka HEOOXOAUMOCTH IPOBEJICHUS pacyeTa Ha YKPEIJICHUSI OTBEPCTUM JJ1s
LITYLIEPOB FOPSTYETO TEMJIOHOCUTEISL:

5]§l 5=

"w n s
'VcIi1oBHE BEITIONMHSIETCS if dp_rop < dO_rop

"Vcenosue HE Beimonasiercsa ' otherwise

Usl_5 = "YcnoBue BoimomHsieTcs "

pacucT YKPCIUICHUA OTBCPCTUA HEC Tpe6yeTC$[

Pacuer ykpenneHus: OTBEpCTHIA IS KPBIMIKH(IHHUINA):
X - PACCTOAHUEC OT LICHTPA YKPCIITIACMOI'0 OTBEPCTUA 10 OCH SJUIMNTHYCCKOIO JHHIIA
x =0 MM

2
—a2p 13| %) = 3
D_:=2.-D-[1 3(Dj =12x 10" MM

PacyeTHbIll 1HamMeTp OTBEPCTUA:

dp_xon =d;+2C=154 Mmm

PacyeTHble NUIMHBI BHEITHEW YaCTH KPYIVIOTO LITYLEPA, YYACTBYIOIINE B YKPEIUIEHUH
OTBEpPCTUI U YUUTHIBAEMbIE MIPU pacyeTe, ONMpenessoT no hopmysam:

PacyeTHas mvHHA BHEIIHEW YacTH ITYLEPOB:

soni=125[(d] + 2:C)(S4 - C) = 31.024 mu

PacueTHslit AUAMETP OANMHOYHOI'O OTBCPCTHUA, HC TpC6YIOH.[Hﬁ JOITIOJIHUTCIIBHOT'O
YKPCIUICHUA, ITPU HAJIMYUHU M30BITOYHOM TOJIWHBI CTCHKHU COCYya:

S4-C 3
-0.8 -’D -iS4—Ci:2.267>< 100 MM
Spa p

[IpoBepka HEOOXOIUMOCTH IPOBEJICHUS pacyeTa Ha YKPEIJICHUSI OTBEPCTUM JJ1st
HITYLIEPOB FOPSYETO TEMJIOHOCUTES:

dO_xon =2
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"Venosue Bemonasercs ' if d

”§l 5=

p_xom < dO_XOJ'I

"Venosue HE Bemonasercas " otherwise

Usl_5 = "YcnoBue BoimonHseTcs "

Pacuet ykperieHus oTBepcTHs He TpeOyeTcs

1.3.10 Pacuer o0euyaiiku OT BO31eliCTBHS ONOPHBIX HATPY30K

Pacuer Beca arIiapara

[TnoTtHOCTH Matepuana ctanp 12X18HI10T

KI'
P et = 7860 =

M

[ l1OTHOCTE BOJIEI

P Bommr = 998 %
M
G = 98 X

Bec o0euaiiku

(D+ 2'51)2 _p’
4 ‘LPyer

Gyg =7 G10°=5279% 10 H

Bec tpyOHoTro nmyuka

2. -9 3
Girpy6 = Gy L Pyer (20 167107~ =597 10" H
Bec tpy0OHoii pemieTku

2
D)" 9
Gpe = G-Sp-pMeT-n-(;) 10~ =544.479 H

BHyTpeHHUI 00BEM AIUTUNITHYECKOTo JHUIA 0€3 0TOOPTOBKHU:

Hapy>xHbIil 00BEM AIITUNTHYECKOTO AHUINA 0€3 OTOOPTOBKHU:

2
(D+2-Sz) H+S3
PR
3
V= 5 = 0.015 M
O06BeM MeTalIa JHUIIA armapara 6e3 OTOOPTOBKU:
3 3
M

4
—-Tc-
3

VII:: 112 - VIII =1.159x 10

O6beM MeTallia KPBILIKY anmnapara 6e3 0TOOPTOBKHU:
-3 3

V=V = 1.159 x 10 M

Bec simuntuueckoro qHumia (KpbIiku) anmnapaTta 6e3 oTOOpTOBKHU:

Gpon = VyPyer G =89312 H

Bec oT60pTOBaHHOM YacTH THMILA anmapara:
2 2
(D+28,)"-D

— 9
Gromg =T -hl-(pMeT-G-IO ):34.484 H

A 4
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Bec oT60pTOBaHHOI 4aCTH KPBIIIKHY annapara:
(D+ 2-52)2 _p’

— 9
Georg =7" -hl-(pMeT-G-IO ) =34.484 H

4

Bec nauia anmapara:

Gyi=Gyon + Gyorg = 123.796 H

Bec kpsblliky anmnapara:
G =Gy oy + Gy o6 = 123.796 H

J.9]1 K.OT
Bec (uiaHIa
Gy = 568 H

Bec IIyCTOr'O allrapara:
Bec mycroro anmapara:

4
Gy = Gy + Gy + Gy + 4Gy + Gpgpy + Gy = 1:431x 107 H
Bec xuaxoctu BHYTpH KOpITyca IIPU YCIOBUSAX TMIPOUCTIBITAHNSA

2
D -9 4
G = {n-T-(L+ 2hy)-10° " + 2-Vﬂl}pcp-G: 1.712x 100 H

Bec annapara 3a110JJHEHHOTO KUAKOCTBIO ITPU YCIOBUAX THIPOUCIIBITAHUS:
4
Gy = Gy + Gy = 3.143x 107 H
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1.3.11 [loa0op cTaHgapTHOM ONOPHI annapara

Uepr. 1
Tum 1
(Jnopa HenogEICKHAR
Dy, Dot 159 go 530 mu Dy, Dg 600, 630 a1
Du.
ol ’/ S
| i Jy N
<l Ve
L
Dy 159, 273 mu. Dy, D o1 325 go 530 mm. Dy, Dp 600, 630
IIosunna | Be noxasaHa Ilosunna 1 Be noxasaHa Ilosunna 1 Be noxasaHa

- f

g P é’;ﬂwg s/,u

o
g23 / | 2038 8 / 2ore.8 28/ A
1 - mteT omopHEED; 2 - e ooopHaT, 4- pefipo.
* PasMep AT CIpAEOK
Uepr. 2

Puc. 7. CtanaapTHble 0MOpbI anmapara
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Breibupaem HenoaBumxuyto omopy mnepBoro tuna no OCT 26-2091-93. «Omnopsi
TOPU30HTAIBHBIX COCYAOB U alapaToB

OcHOBHBIE pa3MepPbI ONIOPHI
Si= 06 MM lp =600 MM Ay :=20Cmm S5 :=10 MM B ;= 180 Mm h,:=190 mm By =300

ARAS T

MM A =450 mm R,=332Mm Hl =220 MM L3 = 620 MM

ANAN’

Pacuer o0euaiiku OT BO31eHCTBHSI ONIOPHBIX HATPY30K

q

\AAAAAAAARARAAAAAAAAAAAAAAAAL

Puc. 8. PacueTrnas cxema onopsl

Peakmnuio onopsl onpenensieM mno ¢popmyie:
4
Pp =0.5G, =1572x 10" H
4
Pg = 0.5Gyp = 1.572x 10" H
[IpuBeaeHHYO JJIMHY KPBILIKH ONpeaessieM no Gopmyre:

Gy

Lik= = 83.865 MM
%-G-pMeT-[(D +28,)° - DZ}IO_ ’

JInvHa TMIIMHIPUYECKON YaCTH KOpITyca:

L =L+ 2h; =6.078x 103 MM

HpI/IBeIIeHHYIO JUINHY amrapara onpeacisaeM I10 q)OpMyJICZ
an =1L + L2 = 6.246 % 103 MM

Paccrosinue mexay onopamu

Ly =0207Lyy = 1.293% 107wy

L2 = LH - Ll =4.953 x 103 MM

p
Jlomyckaemoe HarpsiKeHre KopIiyca Ipu u3ruoe:

. 6 H
Oy = 18410"—
M

PacueTtHblii U3rudaronuii MOMEHT OT CHJIBI TSIKECTH OmIpeiesisieM 1o hopmyrie:

3

— 4
My, = 0.215Gypp Ly 100 7 = 4.221x 107 Hom

MowmeHT COIIPOTHUBJICHHU:A ITOMCPCYHOT'O CCUCHUS KOPITYCa:
9 3 M3

W1 = 08D (S, ~C)10 = 1.152x 10
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HaHpH)KCHI/Ie Ha U3rud B CTEHKE KOpITyCa OT CHJIbI TAKECTHU OIIPCACIIAACM 110

bopmyie:
M
H
Oy = — = 3.664x 10] ——
W, 2
M
IIpoBepsieM Ha yCTOMYMBOCTB KOpITyca:
Usl >:= | "Ycnosue Bomonnsieres " if o, < Oun

"Vcnosue HE BemmomusieTcs " otherwise

Usl_5 = "YcnoBue BoimonHsieTcs "

b+8_(-_5_65)
= bh‘; Sk .

& oy |

-1

-
;——-——u
Pucynox 9 PacueTHble ceyeHUsI CTEHKU TOPU30HTAILHOT0 HUJIMHAPUYECKOr0
KOpIyca B MecTe ONopbl

PacueTHbIe ceueHUs1 CTEHKU TOPU30HTAIIBHOTO HWJIMHAPUIECKOTO
KOpITyca B MECTE OIOPHI

b:=H =220 wmv - IIMPHHA OIOPEI
N
MOMEHT CONPOTUBIICHUS YKa3aHHOTO CEYEHUS onpeensieTcs o gopmyie:

(b+ 88, - C)(sy - )10 o
W, = =7.093x 10 © M
6
Hanpsikenne Ha U3ru0 B CTEHKE KOpITyca OT JEUCTBUS PEaKLUH OIIOPHI:

3

0.02P5-(D + 2:8))-10°

H
Oyar2 = W =2.712x 108 —
2 M2
IIpoBepsieM KOpIyC Ha YCTOWYHUBOCT:
UsLa= | "Yenosue Boimonnsiercst " if 6500 < Oun
"Venosue HE BoITonHsieTest, TpeOYyeTCsT YCUITUTL CTEHKY HaJT OTIOpO# HakiaIou " otherwise

Usl 5 = "Ycnosue HE BrImonHsAETCS, TpeOyeTCs YCHINTH CTEHKY HaJ| OIIOpOi HaKIamoi "
CnenoBaTtebHO, Tpe6yeTc51 YCUJIUTH CTCHKY Han OHOpOfI HaKJIaJTHOM.

Tpe6yeMBIﬁ MOMCHT COIIPOTUBJICHUA YCHIICHHOT'O CCUCHH: 3JICMCHTA CTCHKHU !

3

0.02Pp-(D + 2:81)-10° 6 3

WTp. - =1.045%x 10 M
na
KOHCTPYKTHUBHO IIPUHUMACM TOJIIUHY HAKJIAJIKH
Sy1:=S
H 1

P&C‘ICTHYIO momanab MmoncpeyYHOro CCUHCHUA CTCHKH KOPITyCa:
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6 3 2

Fo=[b+8(8; - CJ]:(8; - €)-107° = 1.008x 10"~ M

PacueTHyro momniaap NonepevHoro Ce4eHus HakIaaKu:
-6 -3 2
Fipi=(b+ 4Sy)-Spr107 7 = 1464x 107~ M

MowmenT nHepuuu miomanu Fo

2
Foo(S) - C
| _ _
:%-10 6_ 1344x 107 wm*

MowmeHT nHepuuu miomaau Fu

JC:

2
FiS
H°H — —
> -10 6:4.392>< 10 ? M4

PaccrositHue ot HUXKHEH MMOBCPXHOCTHU HAKJIAAKH OO LHCHTPA TAKCCTHU TUIOIIAAN

. Fo[Sy + 05(8) - C)] + 0.5Fy Sy o
1+ FC N FH =J. MM

JH =

PacueTHbIif MOMEHT COIIPOTUBIIEHUS YCUIEHHOI'O HAKIIAIKOM cedeHHs Kopiyca:
2. -6 I
eIt FefSy+ 0.5(S = C) = Y110 " + 0.5Fpy(Yy — 0.58) ™10
P _
107

w

W, = 3.496x 107 Ve

IIpoBepsieM Ha MPOYHOCTH KOpITyca:
Usl 5:= |"Vcnosue Bemomnuserca " if W < W
ANV Tp p

"Vcnosue HE BemmomusieTca " otherwise

Usl_5 = "YcnoBue BoimonHseTcs "
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1.4 OnpenesieHne TOJIIUHBI TENJIOBOH W30

TonmuHy TENI0BOM U30JSALUKUK HAXOAT U3 PAaBEHCTBA YJEIbHBIX TEIUIOBBIX TOTOKOB
yepe3 CJION U30JISIIIUU OT TOBEPXHOCTHU U30JISIUU B OKPYKAIOIIYIO CPEAY:
Temneparypa U30JLKHH CO CTOPOHBI OKPY>KAIOIIEH Cpe/ibl, IS anmnaparos,
paboTaromuX B TOMEIIEHHH, BBI6I/IpaIOT B uHTEpBaie 35-45 rpagycos: [cTp.177,1]

terz = 40°C;
Temneparypa u30Js1HHA CO CTOPOHBI arnapara:

tCT1 =t = 90°C;
Temneparypa okpy:xarorieil cpeasi:
s = 20°C;

KoaduimeHT TennonpoBogHOCTH TEIIIOU3OISIIMOHHOTO MaTepuaa, B KaUecTBe
Martepuaiia Jjisi TeII0OBOM 30U BBI6epeM COBEJIUT:

0,008 2~
M* K

KoaddunmenT ternonepenadn oT BHEITHEW MOBEPXHOCTU U30JISIITAOHHOTO
MaTtepHualia B OKpY>Karollyto cpeay:

Gy = 9,3+ 0,058ty = 9,3+ 0,058 40 = 11,62 ——
K+ (tas — taz) 0,098 - (90 — 40)

O (tep — ) 0+ (90 — 20)
[IpumeMm TONMHY TEMIOBOM n3omsuuu 10 mm.

K’
= 0,006 m;

o —

57



1.5 I'mapaBiauveckuii pacuer
Pacuer npousBoautcs mo metoanke rnocoous [3, 1.5.3.]
I'mapaBinyeckoe conpoTuB/IeHUe TPYOHOT0 MPOCTPAHCTBA

CKopoCTh IBM>KEHHSI 000POTHOM BOJIBI B TPyOax

4-Gy Z M

o, =——— =0.395 —

P 2 ¢
n-(dBH) ‘n-py

koa¢punrient Tpenus npu Re>2300 :

= =0.021
ReyS
KoadduimeHT MeCTHBIX CONTPOTHUBICHUH OMPENESAIOT OMBITHEIM myTeM. Hike
MIPHUBEICHBI
3HAYCHUSI:
BXOIHAA M BBIXO/Has kamepa (vaap 1 NoBOpoT) 1,5
noeopoT Ha 180°Mexay XonaMu U CeKLIHAMHI 2.5
BXOJ B TPYOb! HIH BBIXOJ] U3 HUX 1
BXO/1 B MEXKTPYOHOE NPOCTPaHCTBO o yriom 90° 1.5
|

noBopoT Ha 90° B MexkTpYOHOM NPOCTPaHCTBE

SE=1+1=2
IM'uapaBnudeckoe gaBiaeHUe TPYOHOTO MTPOCTAHCTBA

2
LZ O )
APy = 22 v | R 2 254030 ha
270 4 2

BH

I'mapaBianyeckoe cONpoTHBIEHHE MEXKTPYOHOT0 MPOCTPAHCTBA

OKBUBAJICHTHBIN ANaMCETp

2 2
-D
4(71’ 2 - n-n-dT]
d, =

koapunrent Tpenus npu Re>2300 :

2.7
N}\,WJZ =0.024
Rel0.53’
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KOB(I)(I)I/IHI/ICHT MCCTHBIX COHpOTI/IBJICHI/Iﬁ OIIPCACIIAIOT OIIBITHBIM ITYTCM. Huxe

MIPUBEICHBI
3HAYCHUS:
BXO/IHas W BBIXOJHasA kamepa (vaap U NoBOpOT) 1,5
noeopoT Ha 180°Mexay XonaMu U CeKLIHAMHI 2.5
BXO/1 B TPYObl HIIH BBIXOJ U3 HHX 1
BXO/1 B MEXKTPYOHOE NPOCTPaHCTBO o yriom 90° 1.5

noBopoT Ha 90° B MexkTpYOHOM NPOCTPaHCTBE 1

TEo=14 14215+ 121=17

ARA;

[M'uapaBnudeckoe AaBiIeHUE MEXKTPYOHOTO MTPOCTAHCTBA

2
Lz Ory P
AP e[ 22 s L R 00010 T
! d 2

2

IToxGop Hacocos

Mowmnocmo nacoca 015 nooawu 060pOMHOU 800bl

L 0.7 k03 (UIMEHT MOJIE3HOT0 NEUCTBUS JIJIsl Hacoca

noTpebiisieMas MOITHOCTh
Vy-AP 5

N, == ——— =0.022 «Br
1000M

Mowmnocmo nacoca 011 nooauu 0emMuHepaIu308anHoOU 800bl
noTpebiisieMas MOITHOCTh

VAP |
N| =———— =0.054 xBn
1000, 0
BBIOOP Hacoca OCYIIECTBIsIeTCS 0 [36]
T
s H_. m pﬁ:um ) p,:f" InexTpoaseTaTERL afapuTHbIE ptl.n!-l Ih-l'll'“ Macea | Macea
u'f N BORA%a, Wy | manop M MapKa ot | of/mun L B H Exp BBIEOR Ll o

1.3 | AWP200L4 45 1504 1620 T4 BAS 150 125 185 7158

e | s - e ik 1,85 | AWP 25054 75 | 1500 1745 T4 A0 150 125 185 ns

Tab6auua. 4. XapakTepucTuKH Hacoca

BBI6paJII/I ABa HaCoOCa KOTOPbIC YAOBJICTBOPAIOT Tpe6OBaHI/IHM.
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2. DUHAHCOBBIl MEHEIKMEHT, pecypco3GGPeKTHBHOCTD H

pecypcocoepexenmne

Pacyer u noa6op KoxxyxoTpyOuaTOoro TeIIo0OMEHHUKA — 3aJa4da 3TON
JTUTUIOMHOM paOoThl. DTa paboTa BBIMOJIHAETCS AJIsl TOTO, YTOObl YCTAHOBUTD
TEIUIOOOMEHHUK B y3€JI TEPMOCTATUPOBAHUS J€ra3aTopa.

3azada 3TOro paszeiia — OUEHUTh JOCTOMHCTBA U HEJOCTATKU
KOXYXOTpyO4aToro Terio00OMEeHHUKA 110 YKOHOMUYECKUM U TEXHOJIOTHYECKUM
KPUTEPUSIM.

IIpou3BOAUTEIBHOCTH TEMJIO0OMEHHUKA- MACCOBOE KOJIMYECTBO TEIUIOHOCUTENIEH
MPOIIEANINX Yepe3 000pyaAOBaHUE B €IUHUILY BPEMEHH, T.€. PACX0]]
TEIUIOHOCUTENEN. A BaXXHBIM KPUTEPUEM MPOU3BOAUTEIIHLHOCTHU ABJISECTCS
NMOBEPXHOCTH Tem1000MeHa. [lo onpeaeneHnio 3T0 JBYMEPHOE TOMOJIOTHUYECKOE
MHOT000pa3ue, Ha KOTOPOM MPOUCXOIUT MPOIECC TEII000MEHa.

Y100cTBO B 3KCIJIyaTaAllMM - HAJTUYKE YCIOBUHU, BO3MOXKHOCTEH AJ1s1 IETKOTO,
HEOOPEMEHUTELHOI0 CII0JIb30BaHus anmnapata. OCHOBHBIMH MOKa3aTEIsIMU
yI00CTBa SABISIOTCS: YIIPABISIEMOCTh, 00CITYKHMBAEMOCTh, OCBOSIEMOCTD,
0€301acHOCTb.

ITomexoycTOMYMBOCTD - TIOHATHE, XapaKTEPU3YIOIee CIIOCOOHOCTH arnapara
MIPOTUBOCTOSITh UCKAXKAIOIIEMY JAEUCTBUIO TOMEX. B JaHHOM ciiydae moMexou JJis
HOPMAaJILHOTO MIPOTEKAHMS MIpoliecca TEMI000MeHa SBIISIOTCS 3arpS3HEHUS BOBI U
OTJIOKEHUS Ha CTEHKaX arapaTosB.

Hané:xHocThb - CBOMCTBO M3/1€JIMsI BBITIOJIHATL CBOM (DYHKIIUU, COXPAHSS BO BpEMEHU
3HAYEHHUSI TTOKA3aTeJIe KaueCcTBa HEM3MEHHBIMU WM B 3apaHee YCTAHOBJIECHHBIX
npeaenax. OTOT MyHKT CBI3aH C MPEAbLAYIINM.

YpoBeHb 1iymMa - ypoBEeHb 3BYKOBOTO JIaBlieHUs, B nenudenax (nb). B pamkax
MIPOM3BOJICTBA 3TO BAXKHBIN (PaKTOP, BIUAIONIUN HA 3JI0POBLE MEpCOHAA.
Be3onmacHOCTh- MHOTO3HAUYHOE MOHSTHUE, XapaKTEPU3YIOIIEE B MEPBYIO OUEPE/Ib
3aMUIIEHHOCTh M HU3KUW YPOBEHBb PUCKA JJIS YeJlOBeKa, OOIIEeCTBa WIIH JIFOOBIX
JIPYTUX CyOBEKTOB, 00bEKTOB WU UX CUCTEM.

PeMOHTONPHUTOAHOCTH - 3TO CBOWCTBO 00BEKTA, 3aKIF0YAIOIIEecs B
MIPUCIIOCOOJICHHOCTH K MIPEAYTIPEKICHUIO U 0OHAPYKEHHIO TPUYUH BOSHUKHOBEHUS
€ro OTKa30B, MMOBPEXKACHUN U YCTPAHEHUIO UX MOCIEICTBUNA MyTEM MPOBEACHUS
PEMOHTOB U TEXHUYECKOTO 00CITYKUBAHMUSI.

JIOCTYNHOCTH 3aNACHBIX YaCTeil. DTOT KPUTEPUM UTPAET BAXKHYIO POJIb MPU
o0cITy>)KMBaHUH U PEMOHTE anmnapaToB. Eciu 3amacHbie 4acT peIku WM T0POTH, TO
ATO MOXET HETATUBHO CKa3aThCsl HA XOJI€ MPOU3BOJCTBEHHOIO IIpolecca.

VY 10poXuTh 000pYyI0BaHHKE.

I'abapursl. J[iiunHa, mmpuHa, BeicoTa. HeoOXo1uMble mapaMeTpsl 1Jis
PacMoJIOAKEHHMS amnmnapaTa Ha MPOU3BOJICTBEHHOM IUIOIIAAKE.
KonkypeHTOCIIOCOOHOCTH TOBapa - CIIOCOOHOCTh MPOAYKIIUU ObITh
MIPUBJICKATEIBHOM 10 CPABHEHUIO C APYTUMHU U3ICIUSIMHU aHAJIOTUYHOTO BUA U
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Ha3zHa4YeHUs OJarojiaps JydiieMy COOTBETCTBUIO CBOMX XapaKTEPUCTHUK
TpeOOBAHUSAM JTAaHHOTO PHIHKA U MTOTPEOUTEITLCKUM OIICHKAM.

IIpeanmosiaraemelii CPoOK IKCIIYyaTANMU— BpeMs, KOTOpoe OyaeT paboTath anmapat
0e3 cepbE3HBIX HEUCTIPABHOCTEH.

YpoBeHb NPOHUKHOBEHMSI HA PBIHOK - T10KAa3aTeJb TOr0, HACKOJIBbKO
pacrpocTpaHEH AJaHHBIN oOpasel] Ha PhIHKE.

I{ena- cTouMOCTh TOTOBOTO ammapara ¢ 3aB0Jia U3rOTOBUTEIIS.

Harnsgnas xapakrepucTrka KOXKyX0oTpy04aToro TerjiooOMEeHHUKA TIPeICTaBIcHa B
tabma. 10.

Tab6muna 10. XapakrepucTuka TErI000MEHHUKA.

XapakTepucruka IHoxa3zaTenn
[ToBepHOCTH TEMIIOOOMEHA 151 o
Pacxon termonocurenen 200 1/cyTKu
YcToituuB. 3arpsi3HEHUS He
Y CTONYMBOCTB K 3arpsA3HEHUIO MEIIAa0T HOPMAJIBHOMY
(G YHKIIMOHUPOBAHUIO
o VYpaBnsieMocThb
o O06cmy)uBaeMOCTh
Y 106CTBO B 3KCIITyaTaluu YK
o OcBauMocCTh
o be3zonacHoCTh
Yposensb nryma (6€3 HaCOCOB) 65 nb
" KoHcTpykTuBHAs npocroTa.
Hanéxnocte PYx P o
Cpennuii CpoK - BBICOKHI
be3onacen. Haxonurcs B
be3zonacHocTh .
TEIJIOBOM M30JIALIUN
PemoHTOIIPUTO IHOCTH [IpocT 1 HENPHUXOTIINB
3amacHble 4acTu
JloCTyIHOCTB 3aracHbIX YacTei pacnpoCTpaHEHbl U
YHUPUITUPOBAHBI
[IpeanosaraeMplil CpOK 3KCILUTyaTalun 15 ner
YpOoBEHb IPOHUKHOBEHHUS HA PBIHOK Pacnipoctpanén
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2.1 OuneHkKa KOHKYPEHTOCIOCOOHOCTH TeNJI000MEeHHUKA

AHann3 KOHKYPEHTHBIX TEXHUYECKUX PEIICHU ¢ MO3ULUU pecypcodrdHEeKTUBHOC
TH U pecypcocOepeKeHus MO3BOJISIET MMPOBECTU OLEHKY CPaBHUTENbHOU 3D PEKTUBHO
CTH Hay4YHOU pa3pabOTKU U OMPEJEIUTh HAMPABICHUS ISl €€ OyIyIIero MOBBIIICHUS.

[lenecoobpa3HO MPOBOAUTH JAHHBIN aHAINW3 C TOMOUIBIO OLIEHOYHOM

kapTel Taba. 11. Kpurepuu 11t cpaBHEHHs M OLIEHKH pecypcodhPeKTUBHOCTU U
pecypcocOepexeHust OyayT CIy>KUTh YIIOMSIHYThIE BbIIIE KPUTEPUU SKOHOMUYECKUX
U TEXHUYECKHUX Ter1000MeHHUKOB. Ho B JaHHOM ciiyyae He0OX0AMMO JeTalbHEeH
pa3o0paTh JOCTOMHCTBA U HEJJOCTATKU ATOr'O THUIA TEIJIOOOMEHHHUKA.
IIpon3BoauTeBbHOCTB: ATapaTa UMEET JOCTATOUHBIN PACXO/ rOpSIuero u
XONOHOro TeronocuTeneit. Iopsmka 200 m°/cyTku. Benuunna 3amaca
MOBEPXHOCTH TeII000MeHa ocTaTouHa - 22%. Y100¢TBO B IKCIIyaTALMHU:
OCHOBHBIMHU TOKa3aTEISIMHU y100CTBA SBJISIOTCS: YIIPABISEMOCTb,
00CITy’KHBAEMOCTb, OCBOSIEMOCTh, 0€30MACHOCTh. DTOT ammapar B JOCTATOYHOU Mepe
yIIOBJIETBOPSIET MPUBEICHHBIM TpeOoBaHUAM. [loMmexoycToiiuMBOCTS: B
KOXYXOTpyOUaToM TEII0O0OMEHHUKE MPAaKTUYECKHU UCKIIIOYEeHa MmpobdiieMa
«3a0MBaHUs» U3-32 HU3KOI'O KaueCTBA BOJIbI, UTO MOIJIO Obl HETATUBHO CKA3aThCs HA
npou3BoaAUTENbHOCTH. HaiéKHOCTh: KOXKYXOTpyOUaThIi TeMI000MEHHUK OJ1aroaaps
CBOE€H MPOCTOTE OYEHb HEMPUXOTIIUB, U KaK CIEJICTBUE U BeChbMa HaJEKEH. Y POBEHb
HIyma: amnmnapara sBJIsSeTCsl IIYMHBIMU , T.K. B IIEMIOYKE C HUMH UJIyT MOIIHbIE
Hacochl. be3onacHocTs: anmnapaTa CHa0KEeHbI 3aIIUTHBIMHU KOXKYXaMHU.
PemonTonpuroaHocts: KoxxyxoTpyOuaTslii TEIII000MEHHUK Oarogaps mpocToTe
CBOEH KOHCTPYKIIMU OY€HB MPOCT U YA0OCH NpHU peMOHTE, cOOpKe U pa3dopKe.
JIOCTYNIHOCTDH 3aNACHBIX YaCTell: 11 KOKyX0TpyOUyaToro TernaooOMeHHUKA IeTaln
IIMPOKO paclpoCTpaHeHbl U AeinieBsl. [IpeanonaraemMblii Cpok IKCILIyaTALUM
KOXXyX0oTpybOuaroro anmnapata 6osee 15 ner, nena ot 120 Teic. pyOeit.
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Tabnuna 11. Onenka KOHKYpEHTOCTTOCOOHOCTH KOXKYXOTPyOUaToro TermiooOMeHHHKa

Bec KonkypenTocmnoc
Kpurtepuu ouenku bansl
KpuTepus 00HOCTH
1 2 3 4
TexHu4Yeckue KPUTEPUHN OLEHKHU pecypcoddpekTUBHOCTH
1. [Tpon3BOAUTENBHOCTD 0,1 5 0,4
2. Yno0cTBO B 0,08 5 0.4
IKCIUTyaTalu
3 IToMeX0yCcTOMUYHUBOCTD 0,09 5 0,45
4 HanéxnaocThb 0,09 5 0,45
5 YpoBens myma 0,06 5 0,24
6. be3onacHocTh 0,07 5 0,35
7 PemMoHTONIPUTrOAHOCTH 0,08 5 0,4
8. ﬂOCTynHOfTB 0,09 5 0.45
3aIlaCHBIX YacTel
JKOHOMHUYECKHE KPUTePUHU OLeHKHU 3P eKTUBHOCTH
1. KonkypeHTocnocoOHO 0.07 5 0.28
CTh
2. [Ipeanonaraemslii 0.07 5 0.35
CPOK IKCIUTyaTaIlluu
3. Ilena 0,07 4 0,28
4, YpoBeHb 0.07 5 0.35
MIPOHUKHOBEHUS HA PHIHOK
HUTOI'O 1 - 4,64

[lo3unusa pa3paboTKN U KOHKYPEHTOB OLIEHUBAETCA M0 KaXKIOMY MOKa3aTelto
HKCIEPTHBIM ITyTEM MO MATHOAIILHOM 1IKane, rae 1 — Haubonee cnabas mo3unus, a 5
— HauOouiee cuibHas. Beca nokaszaTeineld, onpenensieMble SKCIIEPTHBIM IIyTEM, B

CYMMC OOJDKHBI COCTABJIATH 1.

AHann3 KOHKYPEHTHBIX TEXHUYECKUX pelIeHu onpeaensercs no Gpopmyie:

-y

rae K — KoHKypeHTOCIIOCOOHOCTh HAyYHOU pa3pabOoTKH MIIM KOHKYPEHTA;
Bi— Bec mokazatens (B J0JISIX €IMHUITBI);

bi— Gant i-ro mokazarens.

ITo pe3ynbTaTam Taba. 11 MOXXHO AenaTh BBIBOJ, YTO PACCUMTAHHBIN TEIIIOOOMEHHUK
JOCTAaTOYHO pecypcodrHPEeKTUBEH MO TEXHUUYECKUM KpUTepusim u 3 PeKTUBEH 10

9KOHOMHWYCCKUM KPUTCPUAM.
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2.2  OuneHka pacxoJ0B Ha HAJIAJAKY H MOHTAaK KOKYyX0TPy04aToro

B naHHOM paszelie paccMaTpUBAaETCs OLICHKA PACXOJ0B HA 3aKYIKY, MOHTAX,
HKCIUTyaTalMIo U 00CIIy>)KUBaHHE allapara.
B kadecTBe enuHUIIBI BpeMEHU CIIY UT 1 cMeHa = 8 yacoB. 3apaOoTHas 1uiara
nepcoHana 3a oaHy cMeny npunumaercs 2000 pyoueit. [Ipu MoHTaXke MPUMEHSIOTCS

CHeLIMaIbHbIE YCTPOWCTBA TUNA TaJel, Tenb(PepoB, JOMKPATOB, JIE0EIOK U

TaKeJIaXXHOW OCHACTKH. 3aTpaThl HA MPUOOPETEHHE, HANTAJKY, MOHTaX U
00CIy’>KMBaHHE KOXKYXOTpyOUaToro TeriooOMeHHUKA MpeICcTaBlIeHbl B Tabnuie 12.

Tabmuna 12. 3aTpatel Ha TpUOOPETEHHUE, HAAIKy, MOHTaX U 00CIyKUBAaHUE KOXKYXOTPyOUaToro

TEII000MEHHUKA
Ilepconan u Iena, pacxoabl
Omnepanus TeXHIKA Bpems (py6.) Cymma
IIpuoOperenue
[IpuoOpetenue
KOXYXOTpyO4aToro - - 120000 120000
TEII000MEHHUKA
MoHTaxk
YcranoBka 3 yenoBeka 1/2 cMeHLL Bioxu: 2*1000 5000
OETOHHBIX OIIOP 1 rensdepa Pa6ora: 3*1000
4 yenoBeka
¥ CTaHOBKA ZTembdephiu |y oha | PaGora: 42000 8000
TEII000MEHHUKA TaKeIaXKHast
OCHACTKa
JlaTuuku:

ZCJEZIOBEI&H 3 yesoBEKA 4*10000

I;TqHIZEB 1 renbdepa I cmena | ApMmartypa: 56000
A 1 Tams 10000

Pa6ora:3*2000
Hanaaxka

Menpiranns n 3 yesoBEKA 1/2 cmens! | Pabora: 3*1000 3000
nopaboTka
Hananka 3 yesoBEKA 1/2 cmens! | Pabora: 3*1000 3000
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Tabnuna 12. 3aTpatel Ha IpUOOPETEHHUE, HAAJIKY, MOHTAaX U 00CIyKUBAaHUE KOXKYXOTPyOUaToro
TEII000MeHHHKA(TPOI0DKEHHU )

O0cay:xuBaHHe U PEMOHT

Pa3zbopka, ocmotp | 3 yenoBeka 1/2 cmens! | Pabora: 3*1000 3000
PCMOHT W 3aMEHA. | 3 Joopexa | 1-2 cverst | PaGora: 3¥2000 | 6000
qacTen
ISS;E:ZHPII/E 3 yenoBeka 1 cmena | Pabota: 3*1000 6000
Hananxa 3 yenoBeka 1/2 cmens! | Pabora: 3*1000 3000

JlomosiHUTEIbHBIE PACXO0ABbI
e | ] G s
DIIEKTPOIHEPTUs - - 2000 2000
HUTOIO: 230000

B npuBeneHHoil Boillle Tab/IMIIe yKa3aHa IpUMEpPHAst OLIEHKA pacXo0B Ha 3aKYIIKY,
MOHTaX, dKCILTyaTalllI0 U 00CITyKMBaHHUE alIapara.
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3. ConnajbHAs OTBETCTBEHHOCTH

3.1 IlpousBoacTBeHHAsi 0€30MACHOCThH

ITponsBoacTBeHHAst 0€30I1aCHOCTD MPEICTABISIET COO0M CUCTEMY OPraHU3alMOHHBIX

MCpOHpI/IHTI/Iﬁ U TCXHUYCCKUX CPCACTB, YMCHbIIAOIINX BCPOATHOCTD BOBI[CﬁCTBHH

Ha IICPCOHAJI OIMACHBIX ITPOU3BOACTBCHHBIX q)aKTOpOB, BPCOHBIX BOBHCﬁCTBHﬁ

TCXHOJIOTHYCCKHUX ITPOLECCCOB, SHCPTUH, CPCACTB, IIPCAMCTOB, YCHOBI/Iﬁ H pCKNMOB

TpyJa 10 npuemiaemMoro ypoBHsi. HeoOXo1MMO BBISIBUTH BPEHBIE U OMACHBIE

IMPONU3BOACTBCHHBIC q)aKTOpBI, KOTOPBIC MOTYT BO3HUKATH IIPpU pa3pa60TKe )51

AKCIUTyaTalluy JaHHOTO Tprudopa. Beioop ¢pakTopoB MPOU3BOIUTCS C

ucnonszoBanueM ['OCT 12.0.003-74 «OnacHble U BpeIHbIE IPOU3BOICTBEHHBIE

daxTopsl. Knaccudukarusa»[37]. BeisBiaeHHbIe (HakTOpHI IEPEUUCICHBI B TAOTHUIIE

13.

Tabnunal3 . OmacHble U BpeaHbIe (GaKTOPhI IPH MOHTAXKE U DKCILTyaTallud KOXKYXOTPyOUaTOro TeriooOMeHHHKA

HUcrtounuk ¢akropa,
HAMMEHOBaHUE BU/I0B

®axrtopsl (no I'OCT 12.0.003-74)

HOpMaTI/IBHbIe AOKYMCECHTBI

paGot Bpe/IHbIE onacHbIe
1. MoHTax omnop; 1. 1.9nexrpuuecku #f| 1. TOCT 12.2.003-91 CCBT.
2. Mourax anmnapara; [[oBbIIIEHHBI  [TOK. ObopvnoBanue MDOU3BONCTBEHHOE.
. OO6mue TneboBaHUS OE30MaCHOCTH.
3. MonTax apMaTypbl; ypOBeHE 2. IloxBrkHbIC 2. TOCT 12.1.012-90 CCBT.
4. Hananka anmapata; BUOpaIuu; YACTH Bubvnanunonnas 0oje3nb. O0mue
5. DKcIuTyaTamms. 2. IToBbIIEHHAS TpeOOBaHUSI.
Temmeparypa [IPOM3BO/CTBCH 3. CanlluH 2.2.4.548-96.
B03TyXa padoueii HOT'O I'mruennueckue TneOOBAHUS K
SOHL: 06OpYIOBAHHS. ggﬁg&g@glﬁy MIPOM3BOICTBEHHBIX
3. H 4. I'OCT 12.1.003-83 CCBT. lym.
[IoBBIIIIEHHBIH 3. llosbunennas OO01ue TneboBanus 0€30MacHOCTH.
YpOBeHb myma;  [TeMIepaTypa 5. TOCT 12.2.007.0-75 Cuctema
HOBEPXHOCTH CTaHIanTOB OE30IIaCHOCTH TOHVIIA.
W3znenus snexrnotexunyeckue. O0mue
00opynoBaHuUsL. TpeboBaHUs 0€30IMaCHOCTH

6. CanlIuH 2.2.4.548-96
VCTAHABJIMBAET THTHEHUYECKHE
TpeOOBaHUI K MUKDOKJIUMATV
MIPOHU3BOICTBEHHBIX ITIOMEIIECHHUI;

7. CanlluH 2.2.4.1191-03
VCTAHABIIMBAET TheOOBAHUS K
3IIEKTDOMATHUTHBIM TIOJISIM IUTST
MMOTPEOUTENIHCKOM DO IVKIIMH:

8. I'OCT 12.1.007-76 vcraHaBIuBaeT
TneboBaHU 0€30ITaCHOCTH BPEIHBIX
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3.2 AHaIM3 BpeHbIX BbISIBJCHHBIX (DAKTOPOB NPH IKCILIyaTAlMU
NPOEKTHPYEMOI'0 KOKYyX0TPy04aTOro TenjJio00MeHHUKA

[IpousBoaCcTBEHHOE 00OPYIOBAHKE JIOJKHO 00€CIeuynBaTh 0€30MaCHOCTb
paboTalouX NpyU MOHTaXe (IEMOHTaXKE), BBOJIE B AKCILTyaTaIMIO U IKCILUTyaTalluu
KaK B CJIyyae aBTOHOMHOTI'O UCIIOJIb30BaHHUA, TaK U B COCTABE TEXHOJOTUYECKUX
KOMILJIEKCOB IPHU COOJIIOJIEHUHU TpeOoBaHUM (YCIOBUM, TPABUIT), TPEAYCMOTPEHHBIX
AKCIUTyaTallMOHHOM JoKyMeHTauuen. [20]

Bubpanmus.

[losiBneHue gaHHOro BpeHOTO (haKTOpa BHI3BAHO TEM, UTO Yepe3
KOXYXOTpyOUaThIii TEIIIOOOMEHHHUK MPOXOASIT MOTOKU BOJIBI CO CKOPOCThIO OT 0,6 110
1 m/c. IIpu 3TOM MOTOK MHOTOKPAaTHO MEHSET CBOE HAMpaBIEHUE, TOCTOSHHO
ylapsisich 0 CTEHKU M IEPErOPOIKH amnmapara. BeiaeacTBie 3Toro BO3HUKAET
BuOpanus. [lox BozaelicTBrueM BUOpallii MOXKET BO3HUKATh YCTANOCTh, & KaK
CJIE/ICTBUE HU3KUN YPOBEHb MPOU3BOJUTENBHOCTH TPY/Ia ONEepaTopa.

BoznelicTBre mpon3BOJCTBEHHON BUOpAIMK Ha YETIOBEKa BbI3bIBAET
M3MEHEHUS KaK pU3MOIOTrHYECKOT0, TaK U (PYHKIMOHATBHOTO COCTOSIHUSL OpraHu3Ma
yesioBeka. M3MeHeHus B PyHKIIMOHAIBHOM COCTOSIHUM OpraHu3Ma IpOosBIISIOTCS B
MOBBIIIEHUH YTOMJIIEMOCTH, YBEJIMUEHUN BPEMEHHU JIBUTATEIIbHON U 3pUTEIHHON
peakiuy, HapylUIeHUH BeCTUOYIIAPHBIX PeaKIMii 1 KOOpAMHALIMY IBH>KEeHU. Bee 310
BEJIET K CHUKEHUIO MTPOU3BOJUTENBHOCTH Tpyaa. Mi3MeHenus B GU3H0I0THYECKOM
COCTOSIHUM OpraHu3Ma — B Pa3BUTUU HEPBHBIX 3a00J€BaHUM, HAPYIIEHUHU G YHKIUN
CEPJIEYHO-COCYIUCTON CUCTEMBI, HAPYIIEHUU (PYHKIIHI OMOPHO-ABUTATEILHOTO
anmnapara, Mopa>keHUU MBIIICYHbIX TKaHEell U CyCTaBOB, HAPYIIEHUU (DYHKIIHIA
OpraHoB BHYTpeHHelU cekpelnu. Bee 3T0 mpUBOIUT K BOSHUKHOBEHHUIO
BUOPAIIMOHHON OOJIE3HH.

OrpaHuyeHue BpeMeHHU BO3JeHCTBUS BUOpALIUU JJOJKHO OCYIIECTBIISATHCS
MyTeM YCTAaHOBJIEHUS JJI ULl BUOPOONACHBIX podeccril BHYTPUCMEHHOTO pexXUMa
TpYyZa, peain3yeMoro B TEXHOJIOrMYeCKOM npouecce [21].

PexxuM Tpyna A0KEH YCTaHABIMBATHCS MPU MOKA3aTele MPEBbIIICHUS
BUOpAIIMOHHON Harpy3ku Ha ornepaTtopa He meHee 1 1b (B 1,12 pa3a), Ho He 6onee 12
nb (B 4 paza) [22].

[Ipu nmoka3zarene npepbitieHus: 6onee 12 1b (B 4 pasa) 3anpemniaercsi IpOBOIUTH
paboThl U MPUMEHATh MAILIMHBI, TEHEPUPYIOIINE TaKy10 BUOpanuio [22].
PexxuM Tpyna A0KeH yCTaHABIMBATH TPEOOBAHUS:
® [0 pallMOHAIBHOW OpraHu3ally TPyAa B TEUEHUE CMEHBI;
® 10 COKPAILIEHUIO JJIUTEIIbHOCTH HEMPEPHIBHOI'O BO3ICUCTBUS BUOPALIMH HA
orepaTopa 1 BBEJICHUIO PETYIISIPHO MOBTOPSIOIIKUXCS IEPEPHIBOB (3alIuTa

BpeMeHeM). [22]

PannonanbsHas opranuzanus Tpyzia B TEYEHUE CMEHBI I0JDKHA MPEyCMaTPUBATD:
JUTUTEILHOCTH pabouelt cMeHbl He Ooee 8 u (480 muH);
YCTaHOBJIEHUE 2 PErIaMEeHTUPOBAHHBIX NEPEPHIBOB, YUUTHIBAEMbBIX MPU
YCTAaHOBJIEHUU HOPMbI BEIPAOOTKHU:
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ITUTENBHOCTHIO 20 MUH yepe3 1 - 2 4 mocie Havalla CMEHbI, JUIUTENbHOCTHI0 30 MUH
MpUMEPHO Yepe3 2 4 nocje 00eIeHHOT0 ePepPhIBa;

00€ICHHBIN MePePhIB JITUTEIHLHOCTHIO HE MeHee 40 MUH TTPUMEPHO B CepeIuHe
CMEHBI.

PernameHTHpoBaHHBIEC IEPEPHIBHI JOJKHBI UCIIOIL30BATHCS JIJIs1 AKTUBHOTO
OTJbIXa U Je4eOHO-NPOPUITAKTUYECKUX MEPOIIPUSATUI U TTpoueayp. [22]

OCHOBHBIM c1TOCOO0M obOecTieueHus BHOPOOE30MacHOCTH JI0HKHO OBITh
CO3/IJaHHUE€ U MPUMEHEHNE BUOPOOE30IIacHBIX MaIIIKH.

Coznnanue BUOp0oOE30MacHBIX MAIIUH JOJDKHO 00€CTIeYMBATHCS TPUMEHEHUEM
METOJIOB, CHHIKAIOIIINX BUOPAIINIO B HICTOUHHUKE BO30YKIECHHUS, KOTOPHIE TPUBEICHbI
B ['OCT 26568.

[Tpu mpoeKTUPOBAHUH U CTPOUTEIIBCTBE 3IaHUI U TPOMBIIIJICHHBIX O0BEKTOB,
JPYTUX 3JIEMEHTOB ITPOU3BOJICTBEHHOM CPEbl, a TAK)XKE pa3paboTke
TEXHOJIOTHYECKHUX MPOIECCOB JIOHKHBI OBITh UCIOIB30BaHbI METOIbI, CHHYKAIOIITNE
BUOpAIIUIO HA TIYTSAX €€ PacCIpoCTPaHEHUs OT UCTOUHMKA BO30Yy)aeHus, mo ['OCT
26568 . [22]

IloBbIlIEeHHAs1 TeMIIepaTypa BO31yXxa padoueii 30HbI.

OTHOCUTENHEHO BHICOKOE 3HAYCHUE TEMIIEPATYPhI BO3yXa paboyueil 30HbI
00yCJIaBIMBACTCS TEM, UTO B KOXKYXOTPYyOUATOM TEINIOOOMEHHUKE TTPOU3BOIUTCS
TerrooOMeHHBIN nporecc. Kopnyc anmapata HarpeBaetcs 10 60 rpagycoB Llenbcus
W HarpeBaeT Bo3AyX. Ha anmapare ycTaHOBJIEHA TETUIOU3OJIALMS ISl YMEHBIIICHUS
TEIJIONOTEPh U 3aLIUTHI OT 0XKOTOB.

3a4acTyr0 UMEHHO IOBBIIIIEHHAS TEMIIEpaTypa BO3/yXa MOXKET CTaTh
MIPUYMHOM COKpaleHus pabodero BpeMeHu. [103ToMy U CyIIecTBYIOT onpeeaEHHbIe
TpeOOBaHUs, HOPMbI U CAHUTAPHBIE MTPaBUIa K MUKPOKJIMMATY MPOU3BOJACTBEHHBIX
MMOMELICHU .

Temmnepatypa B pabouux MOMENIEHUAX COOTBETCTBYIOIINX KaTEropuii paboT He
MOXET OBITh BBIIIEC WJIM HI)KE YCTAHOBIICHHBIX HOpMaTUBOB. CaHUTapHBIE MTPaBUJIA U
HOpMBI 2.2.4.548-96 ycTaHaBIMBAIOT ONPEACIEHHBI MUKPOKIMMAT JJI1 BCEX THUIIOB
pabounx nomemnennii. OnTUMaIbHbBIE MTOKA3aTeIM MUKPOKINMATA
MIPOU3BOJICTBEHHBIX MOMEIIIEHUI coriacHo [23] B Tabnuie 14.

Tabmuma 14. OnTumanbHbIe OKA3aTeIM MUKPOKJIMMAaTa TPOU3BOICTBEHHBIX
OOMEIEHUN

Temnepatypa, | OtHocutenbHass | CKOPOCTb JBUKEHUS
ITepuon rona o o
C BIaXXHOCTB, % BO3/1yXa, M/C
X OO THBIN 21-23 40-60 0,1
Tennbli 22-24 40-60 0,1
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IloBbIICEHHBIN YPOBEHD LIyMa.

[Ilym HEnmocpeCTBEHHO CBsA3aH ¢ BUOpauuei. B TennooOMeHHrKe NpoXoasT
ITOTOKHU BOJbI, IPH 3TOM ITIOTOK MHOTOKPAaTHO MEHSIET CBOE HAIIPABIICHHUE, TOCTOSHHO
yIapssICh O CTEHKH M MEPErOpoJIKM arrmapara. KpoMe Toro OCHOBHOM IIyM CO3/1aI0T
HAaCOChl, KOTOPBIE U MEPEKAYNBAIOT IOTOKU TOPAYEH U XOJIOJHON BOJBI.

lym 1 BuOpanus B Oobllel WM MEHBIIEH CTENEH! MOTYT BPEMEHHO
AKTHUBU3UPOBATH WIN NOCTOSTHHO MOJIABIISTH ONPEACIICHHBIE ICUXUUECKHE MPOLECCHI
opraHnsma yenoBeka. OU3nonaToNIOrH4ecKue MOCIeACTBUS MOTYT HNPOSBIISITECS B
(dbopme HapylIeHUs clyXa U JPyruX aHaJIu3aToOpOB.

[Ilym 1 BUOpanus He TOJNBKO YXYIIAIOT CAMOYYBCTBUE YEJIOBEKA U CHUXKAIOT
MPOU3BOAUTEIBHOCTD TpyAa B cpenHeM Ha 10-15%, HO 1 OYE€Hb 4aCTO MPUBOJIAT K
npodeccuoHanbHbIM 3a00JIEBAaHUSIM.

Hlymbl coznatorest paboTaromuMu NpudopamMu, BEeHTHIATOpamMu. B
OOJIBIIMHCTBE CIIy4aeB TEXHUUECKH TPYIHO CHU3UTH IIYM J0 OYE€Hb MAJIbIX YPOBHEH,
MO3TOMY MPU HOPMHUPOBAHUU UCXOJSAT HE U3 ONTUMAJIBHBIX, & U3 TEPIUMBIX
YCIIOBHI, T.€. TAKUX, KOT/1a BPEAHOE JICMCTBUE [IIyMa HA YEIOBEKA HE MPOSABISIETCS
WJIU TIPOSIBISIETCA HE3HAUNTEIBHO.

HopmupoBaHue 10ITyCTUMBIX YPOBHEW 3BYKOBOT'O AABJIEHUS MPOU3BOAUTCS B
cootBeTcTBUH C [23]. IIo ntanHOMY ['OCTy ypoBEHB 3ByKa B IPOU3BOACTBEHHBIX
MOMEIIIEHUAX HE TOJKEH npeBbiath 85 1bA. [23].

CHmxeHue urymMa u BUOpanuu MOKHO JOCTHYb CIEAYIOIIUMUA METOAaMU:
-yCTpaHeHHUE MPUYUH IIyMa U BUOpAIMU WIH CYIIECTBEHHOE X OCJIa0JIeHUE B
MCTOYHUKE 00pa30BaHus;

-M30JIALIMS. HCTOYHUKOB IITyMa M BUOpallMK OT OKpY>KaloIeil cpe/ibl CpecTBaMU
3BYKO- U BUOPOU3OJISLIUU, 3BYKO- U BUOPOTIOTIIONICHUS;

-IIPUMEHEHHE CPEJCTB, CHIDKAIOIINX IYM M BUOPALIMIO HA ITYTH UX
pacrpoCTpaHEHUS;

-AQpXUTEKTYPHO - IUIAHUPOBOYHBIEC PELIECHHUS, IPEYyCMAaTPUBAOLINE PALIMOHATIBHOE
pa3MelleHrne TEXHOJOTHYECKOT0 000pyI0BaHUs, MAILIMH, MEXaHU3MOB, aKyCTHYeCKas
00paboTKa MOMEIIEHUI; TPUMEHEHUE CPEICTB UHIUBUIYAIbHOU 3aIIUTHI; -
npouIIaKTUYECKUE MEPOIIPUSATUS METULIMHCKOTO XapaKTepa.

Bopnba ¢ aspoiMHaMUYECKUM IIIyMOM, BO3HUKAIOIIUM MpU paboTe BEHTUIISIIUOHHBIX
YCTaHOBOK, KOHJIULIMUOHEPOB, KOMIIPECCOPOB U T.J. TpeOYyeT OOJIbIINX YCUIHMN U
4acTo SIBISAETCS HEAOCTATOYHON. OCHOBHOE CHM>KEHHUE IITyMa Yallle BCETO
JOCTUTAETCS 3ByKOM30JSALHNEN NICTOUHUKA WM IPUMEHEHUEM TTYIIATEIEH -
AKTUBHBIX U PEAKTUBHBIX[24].

B kayecTBe cpelcTB UHAMBUYAIbHOM 3aIUTHI OT IIIyMa B 3aBUCUMOCTH OT
KOHCTPYKTHBHOT'O UCIIOJIHEHHS UCTIONB3YOTCs [20]:

o MIPOTHBOIIYMHbBIE HAYIIHUKH, 3aKPHIBAIOIINE YIIHYIO PAKOBUHY CHAPYXKH;
o MIPOTHBOIIYMHBIE BKJIAJIBIIIH, IEPEKPHIBAIOIINE HAPYKHBINA CIYXOBOU MPOXO]T
WJIU TIPUIIETAIOIINE K HEMY;

o MIPOTUBOIIYMHBIE IIJIEMBI U KACKU;
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L4 MMPOTUBOIIYMHBIC KOCTIOMBI.

3.3 AHaIM3 ONACHBIX BHISBJICHHBIX (DAKTOPOB NPH IKCILIyaTALMH
NPOEKTHPYEMOI'0 KOKYyX0TPy04aTOro Tenjio00MeHHUKA

DJIeKTPUYECKHH TOK.

[Tpu cOopke, HACTpOIKE, MOAKIIOUSHUHU U YKCIUTyaTalluy pa3padbaThiBAEMOTO
YCTPOKCTBA BO3MOXKHO MOPAKEHUE IJIEKTPUUECKUM TOKOM, UTO SIBJISICTCS OMACHBIM
dhaxTopoM. [I1s1 MUHMMU3AIMU OTIACHOCTH y1apa JEKTPUUECKUM TOKOM pa3paboTaH
psn TpeboBaHUM OE30MACHOCTH K ANEKTPOTEXHUYECKUM MpubopaM, yCTaHOBICHHBIN
[25]. Haunubiii [OCT ycranaBiauBaeT TpeOOBaHUSI I U3OJISIIIUH, 3AIIIUTHOTO
3a3eMJICHHSI, OPTAaHOB yIPABJICHUS, OJJOKUPOBKH, 000JI0UYKH, 38)KUMOB M BBIBOHBIX
YCTPOUCTB, IKPAHOB U MPOYHMX CPEJICTB 3ALIUTHI OT OMACHOTO M BPETHOTO BIUSHUS
AJIEKTPOMArHUTHBIX MOJIEH, TeTIOBOTO, ONITUYECKOTO U PEHTT€HOBCKOT'O M3Ty4YCHHUS,
MpeayNpeIUTEeIbHBIX 3HAKOB, HAIMMUCEHN, CUTHaNMM3aui. Takxe, 1151 MUHUMHU3aIUH
pHUCKa, clienyeT co0IIoaaTh TEXHUKY 0€301MacHOCTH TIPH
paborte ¢ anekTponpudopamu.

CornacHo tepOoBanusm [20]:

KoHcTpykIust Mpon3BoICTBEHHOTO 000pYA0BaHUs, PUBOUMOTO B JICHCTBHE
AIIEKTPUUYECKOM SHEprueH, JOJDKHA BKIIOUATh YCTPOUCTBA (CpelicTBa) s
obecrieueHus IIEKTPOOE30MACHOCTH.

TexHudeckue cpencTra U crocoObl 00ecredeHus AIEKTPOOE30MaCHOCTH (HapUMED
orpaxKJicHue, 3a3eMJICHHE, 3aHyJICHUE, N30JISIIHs TOKOBEAYIINX YaCTEH, 3al[UTHOE
OTKJTIOUEHHUE U JIP.) JOJKHBI YCTAaHABIUBATKLCS B CTaHAAPTaX U TEXHUYECKUX
YCJIOBHSX Ha IPOU3BOJICTBEHHOE 000PY/I0BAaHNE KOHKPETHBIX T'PYIII, BUIOB,
Mojesel (MapoK) C y4eTOM YCJIOBUH AKCIUTyaTallMM U XapaKTEPUCTUK UCTOUHHKOB
AIEKTPUYECKOU SHEPTUMU.

[IpousBosicTBEeHHOE 000PYIOBaHUE JOJKHO OBITH BBITIOJHEHO TaK, YTOOBI
HCKJIFOYUTh HAKOTJICHUE 3apsAJIOB CTATUUECKOTO AJIEKTPUUECTBA B KOJTUYECTBE,
MIPECTABIISIONIEM OMACHOCTD ISl paOO0TAIOIIEro, U UCKIIOUYUTh BO3MOXHOCTh
noxapa u B3pbiBa.[20]

Oco06eHHO OMmacHO MPUKOCHOBEHUE YETIOBEKA K TOKOBEAYIIUM YaCTSIM
HaXOJISIIIUMCS IO HATIPSKEHUEM.

BcnenctBue TEmaoBOro BO3ACHCTBUS DJIEKTPUIECKOTO TOKA IIPU HEMOCPEICTBEHHOM
MIPUKOCHOBEHUH YEJIOBEKA K TOKOBEIYIIIUM YacCTsM M MPU BO3JEHCTBUU
ANEKTPUUYECKON TyT'M BOZHUKAIOT BHEITHUE MECTHBIE TTOPAXKEHUS (0KOTH).

Oxoru MOTyT OBITh TIOBEPXHOCTHBIE UJIH TJIYOOKHE, COMTPOBOXKIAOIITHECS
MOPaXKCHUEM HE TOJIBKO KOXKHBIX TTIOKPOBOB, HO U MOJAKOXKHOM TKaHU, KUPA,
TITYOOKOJIEXKAIINX MBIIII U KOCTH.

Paznu4aror Tpu cTEneHH MEKTPUIECKUX 05KOTOB :

1 TlokpacHeHHE KOXH.
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OnacHble GakTopbl AEUCTBUS JIEKTPUUECKOTO TOKA
2 O0pa3oBaHUE My3bIPEH.
3. O0yrauBaHuE U OMEPTBIICHUE KOXKHU.

PaHbI OT 05KOTrOB 32KUBAIOT OYEHb JI0JITO, a opakeHue 2/3 MOBEpPXHOCTH Tela
MOJKET NMPUBECTU K CMEPTEILHOMY UCX0y. BO3HUKAIOT TaKk:Ke MEXaHUUYECKUE
MOBPEKIECHUSI — Pa3pbIB TKAHEH U HEKOTOPHIX BHYTPEHHUX OPTaHOB, 3TO MOXKET
OBITh CJIEICTBHEM JMHAMHYECKUX MEPEHAIPSIKEHUN TP MPOXOKACHUH Yepe3 TEI0
YeJIoBeKa 3JEKTPUUYECKOro TOKa (MPaKTUYECKU — TOKA KOPOTKOT'O 3aMbIKaHUS) MTPH
CJIy4ailHOM NMPUKOCHOBEHUU OJHOBPEMEHHO K JIBYM TOKOBEAYIIUM IIMHAM,
HanpskeHreM Boie 1000 B.

MexaHndeckoe MOBpEkKACHUE MOXKET ObITh BHI3BAHO MAJICHUEM YEJIOBEKA C
BBICOTHI BCJIEJCTBHE MCIYyTra IPU HE3HAYUTEIILHOM BO3JIEHCTBUM CUJIBI TOKA,
MPaKTUYECKU O€30MacHOT0, €CJIM He ObUIN BBIMOJIHEHBI MEPbI 0€30MaCHOCTH MIPH
paboTe Ha BBICOTE.

Hau6onpiryto, 0macHOCTh P BCEX BUAAX MOPAKEHUS PEACTABISIET
ANEKTPOYIap, KOraa IpHu NPOX0KICHUN TOKA YEPE3 TEJIO YEIIOBEKA MTOPAXKAETCS BECH
OpraHu3M B LIEJIOM, BO3HUKAIOT CYJJOPOTH, PACCTPONCTBO AbIXaHUS, apUTMHUSI pabOThI
cepana. CreneHb ONaCHOCTH CUJIbI TOKA 3aBUCUT OT CHJIBI TOKA, MPOXOSILIETO Yepes3
opranusM. Ecnu cuna Toka, mpoxosuiero yepes oprauusm 1,5 MA (ipu nocTostHHOM
HaIpsHDKEHUH ), TO B MECT€ KOHTaKTa ¢ TOKOBEAYUIMMH YaCTSIMH OLIYIIAETCS 3y U
HarpeB Takyro CHUIy TOKa Ha3bIBalOT MOPOTrOM OLTYIIEHHUS.[26]

VBenuuenne cunbl Toka A0 10 MA npu nepemeHHoM U 1o 50 MA 1pu
MOCTOSIHHOM HAMNPSKEHUU BBI3BIBAET Y YEJIOBEKA CUJIbHBIE OOJU B MaiblaX U KUCTIX
pyk. Ilpu Takoil cuie TOKa YEIOBEK €HIE MOXKET CaMOCTOSTEIbHO OTOPBATHCS OT
TOKOBEIYIUX YacTel. Takyto CHITy TOKAa Ha3bIBaIOT YCIOBHO O€30MacHOM.

Hansrelimee yBenuuenne ot 10 MA no 100 MA nmpu nepemenHoM u oT 50 MA
1o 100 MA mpu MOCTOSHHOM HAIPS)KEHUU BBI3BIBAET OUYEHb CHJIbHBIE OOJH, PyKH
Mapaju3yloTcs, HACTYNAeT Napaiud AbIXaHHs, CAMOCTOSITEIbHO OTOPBAaTHCS OT
TOKOBEIYIIUX YacTe HEBO3MOXXHO. Cuila TOKa MpH CHIXKEHUH COIMNPOTHUBICHUS
YEJIOBEUYECKOI0 Tea MOCTOSIHHO BO3pacTaeT W npu poctwxkeHuu 100 MA, xak npu
MEePEMEHHOM, TaK M MPHU MOCTOSHHOM HaIpPsHKEHUM HACTYIMAET KIMHUYECKas CMEpPTh
(OTCyTCTBHE BHEITHUX MTPU3HAKOB XU3HU).[26]

OnacHoe © BpeoHOE BO3JACWCTBHE HA JIIOAEW DJIEKTPUYECKOTO  TOKA,
ANEKTPUYECKOW JYyrd M DJIEKTPOMArHUTHBIX TMOJIEM MpOSIBISIOTCA B BHJIE
AIEKTPOTPaBM U NMpodeccHoHANbHBIX 3a0oneBaHuil. JlJig NpenoTBpallleHus 3TUX U
IpPYrMX HECUYaCTHBIX cllydaeB HEOoOXOJMMO pa3paboTaTh 3JIEeKTpoOE30MacHOCTh
KOHCTPYKLHiL. [26]

Cornacio IIDY nanHas nabopaTopuss OTHOCHTCS K TOMEIICHHIO 0e3
MOBBIIEHHOM 3JEKTPOONACHOCTH, KOTOPOE XAPAKTEPU3YETCSI OTCYTCTBUEM YCIIOBHIA ,
CO3/AIOUINX MOBBIIICHHYIO U U 0COOYIO OMACHOCTb.

OcHoBHBIE CcITOCOOBI ¥ CPEJICTBA IEKTPO3AIIMTHI:

*  M30JIALMS TOKOMPOBOSIIUX YaCTEeH U €€ HEMPEPbIBHBINA KOHTPOJIb;

*  YCTaHOBKAa OrpaJIUTEIbHBIX YCTPOMICTB;

*  mpenynpeauTenbHas CUTHAIU3AIMSA U OJIOKUPOBKU;

*  HCHOJB30BAHME 3HAKOB O€30MACHOCTH U MPEIYNPERKAAIONINX IJIAKATOB;
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. WCIIOJIb30BaHUE MaJIbIX HAMPSHKCHUH;

. AIIEKTPUUYECKOE pa3ieiCHUE CeTeH;

. 3aIllIMTHOE 3a3E€MJICHHE;

. BBIpaBHMBAHUE IMOTEHIINAJIOB,

. 3aHyJICHHE

. 3aIIMTHOE OTKIIOYCHUE;

J CpeaCTBa MHIAUBUAYAIbHOU 3JICKTPO3AIIUTHI. [38]

IoaBuKHbIE YACTH MPOU3BOJACTBEHHOI0 000PY/10BAHMSI.

JIBWOKyIIMECS 4YacTH  IPOU3BOJCTBEHHOTO OOOPYIOBaHUS, SBIISIIOLTHAECS
BO3MOXKHBIM HCTOYHUKOM TPaBMOOMACHOCTH, JOJKHBI OBITh OTIPaKICHBI WIIH
pPacCIlONIOKEHbl TaK, 4YTOOBI MCKIIOYANach BO3MOXKHOCTH IIPUKACAHUS K HHUM
paboTaroniero WM HWCIOJB30BaHbl JIPYTHE CpeIcTBa (HampuMmep ABYpYYHOE
ylpaBjieHue), IpeaoTBpalarIue TpaBMupoBanue. [20]

Ecnu dyHKIMOHAIBHOE Ha3HAYEGHHUE NBMXKYIIUXCS YaCTEH, MPEICTaBIISIONIUX
OMAacHOCTh, HE JIONMYCKaeT HCIOJIb30BAHUE OTPAXIACHUNW WM JPYTUX CPEJCTB,
HCKJTFOYAIONIUX BO3MOXKHOCTh MPUKACaHUs pa0OTAIOMUX K ABUKYIIUMCS YaCTsAM, TO
KOHCTPYKIIMSL TMPOW3BOACTBEHHOTO OO0OpYAOBaHUS JOJDKHA IpeaycMaTpUBaTh
CUTHAJIM3AIMIO, TPEAYNPEKIAIMYI0 O IIyCKe O0O0OpyJAOBaHHUS, a  TakxKe
MCIIO0JIb30BaHUE CUTHAIBHBIX IIBETOB U 3HAKOB Oe30macHOCTH. [20]

B HenocpencTBeHHON OJIM30CTH OT JBIKYIIUXCS YacTeW, HAXOMSIIUXCS BHE
MOJIsl BUJIUMOCTH OIIEpaTopa, IOJDKHBI OBITh YCTAHOBJIEHBI OpPraHbl YIpaBICHUS
aBapUUHBIM OCTAaHOBOM (TOPMOXKEHHEM), €CJIM B OIIACHOM 30HE, CO37aBaeMOi
JBIDKYITUMUCS YaCTsIMU, MOTYT HaXOAuThes paborarorue. [20]

KoHCTpyKIust 32KMMHBIX, 3aXBaThIBAIOIIMX, MOJABEMHBIX U 3arpy304YHBIX
YCTPOUCTB WM HMX MPUBOJOB JOJDKHA HMCKIIOYAaTh BO3MOXHOCTH BO3HUKHOBEHUS
OTMACHOCTH TIPH TOJHOM WJIM YaCTUYHOM CaMOIIPOM3BOJIBHOM MPEKpaIleHUHU MOAauu
SHEPIruM, a TaKXKe MCKIYaTh CaMOIMPOU3BOIBLHOE H3MEHEHHUE COCTOSHUS JTHUX
YCTPOUCTB IIPU BOCCTAHOBJICHUH MOJIaYl SHEPTHUH.

DNeMeHThl KOHCTPYKIIMU MPOU3BOJACTBEHHOIO OOOPY/OBaHMS HE JOJDKHBI
UMETh OCTPBIX YIJIOB, KPOMOK, 3ayCEHIIEB M TOBEPXHOCTEH C HEPOBHOCTSIMH,
MPECTABIISIONIMX OMAaCHOCTh TPAaBMHUPOBAHMS pPa0OTAIONIUX, €CJIM WX HaJu4yue He
omnpenensercss (YHKIMOHAIBHBIM Ha3HAUYCHHEM JTHX OJJIEMEHTOB. B mocnemnem
Clly4ae JOJDKHBI OBITh MPEIYCMOTPEHBI MEPhI 3alUThl padoTatomux. [20]

Yactu mNpoOM3BOJICTBEHHOTO O0OpYyI0OBaHUS (B TOM YHCJIE TPYOOIPOBOJIBI
TUApPO-, Tapo-, MHEBMOCHUCTEM, MPEIOXpaHUTEIbHBIC KJalaHbl, Kabenu u Ap.),
MEXaHUUYECKOE TOBPEKICHNE KOTOPHIX MOXET BbI3BaTh BOSHUKHOBEHHE OMACHOCTH,
JOJDKHBI  OBITh  3alIUIIEHBI OTPAXICHUSMH WJIM PACIHOJOXEHBI TaK, YTOOBI
MPEJOTBPATUTh WX CJIyYailHOE TMOBPEXKJICHUE pPaOOTAOIIMMU WU CPEICTBAMHU
TeXHUYECKOro obciyxuBanus. [20]

KoHcTpykiusi TpOU3BOJACTBEHHOTO OOOPYJIOBAaHHUS JIOJMKHA  HMCKIIOYATh
CaMOITPOU3BOJIbHOE OCJIa0JICHHE WIH pa3beAUHEHNUE KPETUICHUH COOPOYHBIX €UHUIL
W Jerajed, a TakKe HCKIIouYaTh MEepeMelleHre IMOJBIKHBIX YacTed 3a Mpeeibl,
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IPETyCMOTPEHHbIE KOHCTPYKLMEH, €CIIM 3TO MOXKET IOBJIEYb 3a COOOM co3paHMe
OIIaCHOU CUTYyalH.

ITponsBoacTBEHHOE 0OOPYAOBAHKE IOJIKHO OBITh I0OXKApOB3phIBOOE30IACHBIM B
MIPEAYCMOTPEHHBIX YCIOBUAX dKCILTyaTauuu. [20]

IloBblIeHHAs1 TeMIIepaTypa MOBEPXHOCTH 00OPYA0BAHUS.

Ha TenminooOMeHHHK HEO0OXOAUMO YCTAaHOBHThH 3alllUTHBIM AdKpaH ISt
MPEAOTBPAIICHUS Pa30OPBI3TUBAHUS KUJKOCTU B CJIydae BBIX0J1a U3 CTPOS MPOKIAJIOK,
a TaKXke OT BO3JEUCTBUS (haKTOPOB. 3AIUTHBIA IKPAH MOXKET OBITh M3TOTOBIICH U3
JIMCTa OLMHKOBAaHHOW WJIM HepkaBeromieil ctanu TommuHod oT 0,5 go 0,8 MM u
pa3sMeIlaeTcs MEXIy IakeTOM IUIaCTUH W IINWJIbKaMH, CTATUBAIOIIMMHU
TeII000MEHHUK. 3alllUTHBINA SKPaH B KOMILUICKT TOCTaBKU HE BXOAUT. [28]
TenmooOMeHHMK, TemIepaTypa HapyXHBIX TOBEPXHOCTEM KOTOPOro B Mpoliecce
JKCIUTyaTallu MOXKeT mpeBbimarh 45 °C, n0obkeH OBITh  TEeIJION30JMPOBaH.
PexoMenayeTcs  JOMOJNHUTENbHAs  YCTAHOBKA  OrPAXAAIOMIUX  KOHCTPYKIUUA
Ter1ooOMeHHUKa. TerIon301us U Orpakaaroniue KOHCTPYKIMHU TeTI00OMEHHHUKA
pa3palaThIBalOTCS M M3TOTABIMBAIOTCA IO JIOKYMEHTAIlUU SKCIUTyaTHUPYIOIIEH
opraHuzaiuu (3aka3zyuka) U B KOMILIEKT TOCTaBKU HE BXOJAT. [28]

[Ipy  HEOOXOAUMOCTUHAXOXIEHUS JIIOAeH  BOJMU3M  TOpPSYMX  YacTeu

000py1I0BaHUS JOJDKHBI OBITh NMPUHSTBI MEPHl MOUX 3aIUTE OKOTOB M JCHCTBUS
BBICOKOW TeMIepaTyphl (OTpakKIeHHUE IEUCTBYIOIIECIO000pYI0BAHMS, BEHTUJISIINS,
criernioiekaa u T.11.). [29]
PaboTel, mpu KOTOPHIX BO3MOXXHO OypHOE MPOTEKaHHE XMMHYECKOro Ipoliecca,
pa3OphI3rMBaHUE TOPSAYUX WUIMBPEIHBIX BEIIECTB, a TakKe PabOTHI IMOJ BaKyyMOM
JIOJDKHBI BBITIOTHATHCS B BBITSDKHBIXIIKa(ax Ha MPOTUBHAX WM MojgoHax. [lpwu
paboTe cieayeT MOJb30BaThCs CIEIMAIBbHBIMU3AIUTHBIMA OUYKaMU, CIIEI0JICKIIOH,
dbapTykamu U repyaTKaMu U3 MaTepUuajioB, CTOUKUX KBO3JCHCTBUIO BBIIICHA3BAHHBIX
BemecTB. [29]

Bce ropsiune yactu o6opyaoBaHus, TpyOOTIPOBOIbI, 0AKH U IPYTHUE AJIEMEHTHI,
MIPUKOCHOBEHUE K KOTOPHIM MOJKET BBI3BATh O0XKOTH, JIOJKHBI HMMETh TEIUIOBYIO
m3oisinuio.  TemmepaTypa Ha TMOBEPXHOCTH M3OJSLMU  TNPU  TEMIIEpAType
oKpykaromiero Bo3ayxa 25 rpaa. C gomxkHa ObiTh He Bhimie 45 rpan. C Oxkpacka,
yCIIOBHBIC 0003HAYEHHUs, pa3Mepbl OYKB UM PpACMOJOKCHUE HAAMUCEH JTOJKHBI
COOTBETCTBOBaTh  IIpaBuimam  ycTpoiicTBa u  0Oe30macHOM  AKCIUTyaTalluu
TpyOorpoBofoB mapa u ropsuert Boabl u ['OCT 14202-69. TpyGomnpoBojibl
MPOMBIIUIEHHBIX NpeAanpusatuil. Ono3HaBaTelibHAg OKpacka, Npeaynpexaaronine
3HAKA U MapKUPOBOYHBIE IIUTKH. [29]

Bce ropsume yudacTku TOBEpXHOCTEH 0O0OpyAOBaHUS U TPYyOOIPOBOIOB,
HaxoJsIIHUECs B 30HE BO3MOKHOIO MOMAaJaHHsl HA HUX JIETKOBOCIJIAMEHSIOIIMXCS,
TOPIOYMX, B3PBIBOOMACHBIX WJIM BPEIHBIX BEIIECTB, JOJKHBI OBITh MOKPBITHI
METAJUTMYECKOM  OOMIMBKOM TSI  TPENOXpaHEHUs TEIUIOBOM  HW3OJSALMH  OT
MPONUTHIBAHUS STUMH BEIIECTBAMU.

TpyOGonpoBOIbl ~ arpecCUBHBIX,  JIETKOBOCIUIAMEHSIONIUXCS,  TOPIOYHX,
B3PBIBOOIIACHBIX WJIM BPEIHBIX BEIIECTB JOJKHBI OBITh T€PMETHYHBIMH. B MecTax
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BO3MOXKHBIX yTe4eK (KpaHbl, BEHTWUJIU, (PIaHIIEBBIE COEIWHEHMS) IOJDKHBI OBITh
YCTaHOBJICHBI 3aIIUTHBIC KOKYXH, a TP HEOOXOJUMOCTH - CIICIIHAIbHBIE YCTPONUCTBA
CO CJIMBOM M3 HHUX MIPOJYKTOB yT€UeK B Oe30macHoe MecTo. [29]

3.4 Dkogornyeckas 0€30MaACHOCThL

Pabota ¢ naHHBIM TEIIOOOMEHHUKOM HE OKa3bIBaCT HETaTMBHOTO BIIMSHUS Ha
atMoc(epsl. Tak kak B IMmpoliecce dKCIUTyaTallud anrmapata He UCTOJIB3YIOTCS W He
BBIJICJISIIOTCST  Ta3000pa3Hble MPOAYKTHI (BBIOpoCH). B mporecce skcmtyaTanuu
anmapara HE NPOUCXOJIUT BO3JEHCTBHS Ha ruapocdepy, Tak Kak B IIpolecce
TEIUI00OOMEHa B KauyeCTBE TEIUIOHOCHTENCH MCIIONBb3YeTCsl JeMUHEpaTn30BaHHAS H
00OpOTHasi BOAa, KOTOpas sIBIsETCS aOCONIOTHO O€30MacHO ISl OKpY’Karolei
cpenbl. B 1exe MOATrOTOBKH BOJABI MPOM3BOAMTCS TOJTOTOBKAa M OYMCTKAa BOJBI. B
mporecce dKCIUTyaTalliy B BOAY He J00ABIISIOTCS HUKAKHE XUMUUYECKHE COSTUHEHUS.

B pe3ynbrare sKCIUTyaTalluy amnmapar HE MOSBISIIOTCS OTXOJIbI, a 3HAYUT HET
BO37CicTBUs 00BekTa Ha nuTocepy. B pesynpraTte 4yero MoXKHO caenaTh BBIBOJ O
TOM, YTO HETaTUBHOTO BO3JCHCTBHS Ha KauyeCTBO OKpYXalolmlelH cpeabl He
OKa3bIBACTCHA.

3.5 be3onacHOCTb B Ype3BbIYAMHBIX CUTyallMAX.
3.5.1 llo:xkapHasi ¥ B3pbIBHas1 OIACHOCThH

[Ipu skcrutyaTanuu annekTpoodopynoBanus (B nanHoM citydae [1K) Bo3zmoxkHO
BO3HUKHOBEHHE YPE3BbIYAWHBIX CUTYyallUi, TpeOyroImMuX oOecredyeHue 3JIEKTPo- U
MoKapHOU 6e3omacHoCTH Ha paboyem Mecte. MicTouHMKaMu BO3HMKHOBEHUS MOXKapa
MOTYT OBITb OJJIEKTpHUYEeCcKHuEe cXeMbl oT DBM, ycTpolcTBa AJIEKTPONUTAHUSA,
KOHJUIIMOHUPOBAHUS BO3ayXa. B 1aHHBIX 00BEKTaxX MO HEKOTOPHIM MNpPUYHMHAM
(CHM)KEHHE CONPOTHBIICHUS M3OJISIIIUM, OCJa0lieHHe KOHTAKTOB, MEperpy3ka CeTei,
KOPOTKO€ 3aMbIKaHHE€) BOSHUKAET MEPETPEB PJIEMEHTOB, YTO MPUBOJIUT K MOSBICHUIO
UCKp U BO3TOPAHUIO.

Cornacno [30] He 5JIEKTPOTEXHUYECKOMY MEPCOHANY, BBIIOIHSIOIIEMY
paboThl, MPU KOTOPHIX MOKET BO3ZHUKHYTH OMACHOCTH MOPAXKEHUS JIEKTPUUYECKUM
TOKOM, MpUcBanBaeTcs rpynna [ mo 3nekTpo6e30nacHOCTH.

[loxapHnas 0Oe30macHOCTh, OOecreunBaeTCsl CUCTEMON  MpeIoTBpallleHUs
nokapa M CHCTeMOM TmokapHou 3amuthi[31]. B 1exe pasmMemieHsl TaOIUYKH C
yKa3aHHEeM HoMepa TesneoHa BbI30Ba MOKAPHOM OXpaHbl, KPOME TOr0 pa3MEIleH
CXEMATUYHBIM TUIaH 3BaKyallMH JIIOJEH MpU MoKape; JOMOJHUTENbHO pa3paboTaHa
WHCTPYKIIUS, ONpenensomas AeHCTBUS MepcoHana B cliydae BO3ZHUKHOBEHHUS oyara
Bosropanusi. CornmacHo Crarbe 11 [32] ycTaHOBIEH M BBINOJIHSETCSA 3alpeT Ha
KypeHue B mnomemieHud. OrpeaesieH MOPsSAOK XpaHeHUS U YOOpKU OTXO/OB
XUMHYECKUX BEUIECTB, TaK KaK OHM HMCIOJIb3YIOTCS psSAoM ¢ pabouum Mectom. B
COOTBETCTBUM C TpEOOBAHMSIMHU TIOKAapHOW OE€30MaCHOCTH M OXpaHbl Tpyjaa,
MPOBOJUTCS  PEryJSpHBIA MHCTPYKTaX MW MpOBEpKa 3HAHUH IO TEXHUKE
Oe3onacHocTd Ha paboueM mecte. [lomenieHre ocHaIIeHO NEPBUYHBIMU CPECTBAMU
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MOKAPOTYUICHUS : OTHETYIINTEIH, JOMATHI, SIIIUKHU C TIECKOM, acOECTOBbIE OJIesa.
['optoune KOMIIOHEHThl B TIOMELIEHUU - CTPOUTENbHbIE MaTepuaibl s
aKyCTHYECKOM M 3CTETHYECKOM OTAENKU MOMEUICHUH, TeperopoaKu, ABEPH, MOJIbI,
neppokapTsl U NEPPOSICHTHI, U30JIALUS Kabesnen u ap.
B ciiyyae BO3HUKHOBEHHE TOXKapa, HEOOXOAMMO MPEANPUHSTH CIEIYIOIIUE MEpHI:
00ecTOuYNTh TMOMEIIEHUE, BbI3BaTh CIYXO0y moxapHoil oxpanbl. Ecam ropur
anextponpudop (IIK) - HakpbITh €ero acOecTOBBIM OJESAJIOM WU APYTUM ILIOTHBIM
MaTepualioM M JOXKJIAThCA TNPEKpALEHUs TOpPeHUs H3-32 OTCYTCTBHUS JIOCTYIIa
KHACIOpOoJa. 3aTeM BOCHOJIb30BAaTbCsl IOPOLIKOBBIM  OTHeTymuTeneM. Eciu
MacmTabbl BOCIJIAMEHEHHUS BEJIMKH, TO HEOOXOAMMO 3aKpbITh JIBEpb B Tropsilee
MOMEIICHHE, YTOObl CHU3UTh CKOPOCTh pACIpPOCTPAHEHHUs OTHA, COOJ0IaTh
CIIOKOMCTBHUE U 3BAKyUPOBATHCS.

3.5.2 Upe3BbluaiiHble CHTYyallU¥ HA IPOM3BOJACTBEHHOM 00beKTe
IlepeyeHb OCHOBHBIX BO3MOKHBIX ABAPUIHBIX CHTYalMid M NIPUYMH UX
BbI3bIBalOIIUX. [35]
Bo3mokHbIe aBapuiiHble CUTYallHU:
1. OTKITFOUEHUE DIEKTPOIHEPTUH.
2. lIpekpamenue nogaun Boznyxa KUIInA
[Tpuunna: octanoBka AKLI, pa3psiB TpyOOIpoBoa Witk 00pa3oBaHUE JIEISTHBIX

pOoOOK.

3. Ipexpamenue nogaun 000pOTHON BOJIBI.

[Tpuuuna: OCTaHOBKa 0JIOKa 00OPOTHOTO BOJIOCHAOKEHUS, pa3phIB
TpyOOIpoBoa.

4. IlpekpaiieHue noaa4u TEXHOJIOTHUECKOr0 BO31yXa.

[Ipuunna: octanoBka AKLI, pa3psiB TpyOOIpoBoa Witk 00pa3oBaHUE JIEISTHBIX
pOoOOK.

5. llpekpaiienue nogayu napa.

[IprunHa: ocTaHOBKA KOTENBHOTO 1I€Xa pa3pbiB TPyOONpoBOAa.

6.0TcyTCcTBHE a30Ta.

[Ipuunna: octanoBka AKLI, pa3psiB TpyOOIpoBoa Witk 00pa3oBaHUE JIEITHBIX
pOOOK.

6. Pa3nuB enkoro HaTpa.

[IpuunHa: pa3pbIB TpyOONPOBOAA, MPOMYCK BO (PIIaHIIEBOE COEAMHEHUE,
HEUCIIPaBHOCTb ApMaTypBhl.

7. Hapymenue repMeTHYHOCTH TPYOONPOBOAA AUATEPMUYECKOTO Maca.
[IpnumnHa: HapylieHUe pyU NepekiIrdYeHusax anmnaparos [[213-71216, pa3peiB
TpyOomnpoBoAa, MPOMYCK BO (JIaHIIEBOE COEIUHEHUE, HEUCIIPABHOCTD apMaTyphl.

8. Hapymienue repMeTUHYHOCTH TPYOOIPOBOAa TOIUIMBHOTO Ta3a.

[IpuunHa: pa3pbIB TpyOONPOBOAA, MPOMYCK BO (PIIaHIIEBOE COEAMHEHHE,
HEUCIIPaBHOCTh apMatypsl, mpudopos KUIIuA.

9. Tloxap. Ilpuuuna: oOpazoBaHKe B3pHIBONOKAPOOTACHOW CMECH MPHU Pa3repMeT
u3aluu TpyoonpoBo0B, Hedpaca, IpoIuieHa, TOIIMBHOTO ra3a, AMaTepPMUUYECKOTO
macna, AIlIl. Hapymenust npu moAroToBKe W MPOBEIEHUN OTHEBBIX M ra300MacHBIX
paboT.
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10. 3ara3oBaHHOCTH B IIOMEIIEHNUU OTACICHUS.

[Ipuunna: pasrepmeTusanus TpyoonpoBo10B Hedpaca, IpornuieHa,

TOIUTMBHOTIO Ta3a, quarepmuueckoro macina, Allll, egkoro Hatpa. [lomananue obiaka
BpPEJIHBIX BEILIECTB B MOMEIICHUE OTACICHUS B PE3YyJIbTAaTe aBAPUUHBIX CUTYallMH B
IPYTUX OTIEIECHUSX U MPOU3BOACTBAX. [35]

JleiicTBUsI pa0OTHMKOB NIPY BOSHUKHOBEHMHU ABAPUH M AaBAPUIHBIX CHTYAILlHIA.
HeiictBust nepconasia onpenensirores «IIJTAC» YIIII [35].

Jns  obecrneueHus Oe3aBapwifHON pPaOOTHl yCTAaHOBKH H  JIOCTHDKEHUS
MUHUMAJIBHOTO YPOBHS  B3PBIBOMOXAPOOMACHOCTH Tpollecca MPEayCMOTPEHBI
CJICYIOINE MEPOTPHUSITHUSA
. BCE CTAIUU TEXHOJOTHMYECKOTro MpoIlecca HEMPEpPBhIBHBI M CKIOHHBI K
yCTONYNBOMY MPOTEKAHHIO;

o npu COONIOJCHUM TpaBUJI DKCIUTyaTallMM TMpolecc He oOiamaer
BO3MOKHOCTBIO B3pPBIBA BHYTPH TEXHOJIOTHYECKOH ammapaTyphl;

o NpUMEHsSEeMbIe, OOpamalommecs ¢ [OJMydyaeMble BEIeCTBa HE
00Ja1at0T CIOCOOHOCTBIO OBICTPO M CIIOHTAHHO MOJIMMEPU30BATHCS, PearupoBaTh C
BOJIOM,  caMOpa3orpeBaTbCsi W CAaMOBOCIUIAMEHSTHCSA, HE  CKIOHHBI K
HENPOM3BOJIPHOMY TEPMHUUYECKOMY Pa3lIOKCHHUI0O TPH BBICOKHX TEMIEpaTypax H
TABIICHUSAX;

. Ha YCTaHOBKE OTCYTCTBYIOT OTKPBITHIC MOBEPXHOCTH almapaTtoB M
TpyOOIIPOBOZIOB C TEMIIEpaTypoil BBINIE TeMIEpaTypbl CaMOBOCIUIAMEHEHUS
oOpalaeMbIX BEIIECTB;

. KOHTPOJIb M yNpPaBJICHHUE MPOIIECCOM OCYIIECTBISIETCS aBTOMAaTUYECKU
U JUCTaHIIMOHHO W3 OIEPATOPHOH C WCIMOJIB30BAaHUEM OJJIEKTPOHHOW CHUCTEMBI
npudopoB;

o MPETyCMOTPEHBI CUCTEMA aBAPUHHOTO OCBOOOXKICHMS amnmnapaTroB OT
MIPOJYKTOB B aBapUHHYIO0 EMKOCTh U aBapuiHbII cOpoc Ha (aked;
o Ha Hapy>KHOM yCTaHOBKE, IJI€ PACIIOIIOKEHO 000pyI0BaHUE, B KOTOPOM

oOpaiarTcsi  B3PHIBONOXKAPOOIMACHBIE  BEIIECTBA, MPEAYCMOTPEHbl  JaTYUKH
3ara3oBaHHOCTU, CUTHAJIBI OT KOTOPBIX MOCTYHAIOT B OMIEPATOPHYIO.

Crnioco0nI U cpeicTBa MoXKapoTyiieHus. B cooTBeTCTBUM ¢ TpeOOBaHUEM HOPM
M0 TMOXAPOTYIIEHWIO HAa YCTAaHOBKE JOJIKHBI OBITh MPEIYCMOTPEHBI NMEPBUYHBIC U
CTallMOHAPHBIE CPEICTBA MOKAPOTYIICHHUS, a TAKXKE MOXKApHAs CUTHATU3AIIHS.

Ha ycTanoBke mpeaycMOTpeHbI CIEaYIONNEe CPe/ICTBa MOKAPOTYIICHHUS:
o MEPBUYHBIE CPEACTBA TMOXKAPOTYIIECHUS (OTHETYIIUTEIM - TICHHBIC
OXII-10, xopromkoBbie OITY-10,0IIC-10r, yrinekucinotHeie OY-5,0V-8; KOIIMBHI,
SIIUKYU C TIECKOM, JIOTIAThI U T.1.);

o CTallMOHApHAsl CUCTEMA MEHOTYIICHHS OTKPBITOM HACOCHOM;
J BOJISTHAsI OPOCUTEINbHASI CUCTEMAa KOJIOHHBIX alaparos;

o nadeTHbIE CTBOJIBI;

) MOKapHBIE KPaHbBI B IOMEIICHUH KOMITPECCOPHOH.

76



3.5.3 be3onacHOCTH NPH YpPe3BbIYANHBIX CUTYAIUAX

Upessbruaiinbie cutyanuu (HC) - COBOKYITHOCTh TAKUX 0OCTOSTEIIBCTB,
KOTOPBIC COMPOBOKIAIOTCS Pa3PYIICHUSIMU, TTOPAXKECHUIMH JTIOJIeH, N3MCHCHHEM
HKOJIOTUYECKON 0OCTaHOBKH.

K upe3BBIYaiiHBIM CUTYAITUSAM OTHOCSTCS: TIPOU3BOJICTBCHHBIC aBapyH,
CTUXHUUHBIC OCICTBUS, BOCHHBIC KOH(DIUKTHI.

B ycnoBusx UC HeoOX01MMO 3HATH MpaBUiIa TOBSACHHUS BO H30CKAHKE
MaHUKH W HECYACTHBIX CITyYaes.

CpezacTsa TyHIeHUS IPUMEHATD C YYETOM TOTO, UTO SIBISCTCS UCTOUHUKOM
nokapa. JIJis TyleHus ropsield 01eK bl KCIIOIb30BaTh BOY, JIJIS TOPSIIIMX
AIIEKTPOYCTAHOBOK - YTJICKHMCIIBIC OTHETYIIUTEIH, JUIS TYIICHHUS BOCINIAMEHCHHBIX
YCTaHOBOK, 3aKPETICHHBIX MITATUBOM - aCOECTOBOE OJIESIIO.

Cruxuitnbie O€ICTBUS - yparaHbl, HABOAHCHUS, 36MJICTPSCECHUS
MIPEIOTBPATUTH HENB3s, TO3TOMY, OTKIIFOUMB JICKTPUUCCTBO B 3J]aHUU, €TO
HE0OXO0IMMO TTOKUHYTh WIIH CITYCTUTHCS B IMOABATIBHOE IIOMEIICHUE
(6omOoyOexuHIIIe).

[Tpr BO3HUKHOBEHHH BOCHHOT'O KOH(JIMKTa HY)KHO 3BaKyHPOBATh U3 3[aHUS
JIIOJICH WK CITYCTUTHCS B MoABal (6oMO0yOexKuIa).

DBaKyaIMOHHbBIC MTyTH - 3TO MyTH, BEAYIIHUE K SBAKyaIIMOHHBIM BBIXOaM.
Haubomnee pacupocTpaHCHHBIMH ITyTSAMHU 3BAKYyaIlHH SIBISIFOTCS IMPOXO/IbI, KOPHIOPHI,
(oiie U JTEeCTHULIBIL.

Camoe TJ1aBHOE - TIpH JIF000M Ype3BBIYaHON CUTYAIIUU COXPaHATh
CIIOKOMCTBHUE M HE 3a0BIBATh OTKIIOUNTD JIEKTPOIHEPTHIO U JICKTPONPHOOPHI.
WNuauye, 310 IpHUBEAET K €1I¢ 0obmuM paspymieHusM. [Ipu noctynieHuu curaaina oo
yrpo3e HamaJeHHs IPOTUBHHUKA BCE PAOOTHUKH JTaO0OpATOPUH JOJIKHBI OBITH
oOecIieueHbl CpeICTBAMU WHIUBUIYAIBHON 3aIUTHI, IIOCJIE YETO JIOJDKHBI YA TUThCS
B yOEXKHIIE COTJIACHO IUIaHy YBaKyallud U3 TOMEIICHUS .

3.6 IlpaBoBble U OPpraHM3aNMOHHbIE BONPOCHI 00ecneyeHUus1 0e30MaCHOCTH

3akonogatenbcTBO PD 06 oxpane Tpyna ocHoBbiBaeTcsi Ha Konctutyiuu PO u
COCTOUT U3 (heJlepanbHOIo 3aK0Ha, IPYTUX (eepabHbIX 3aKOHOB U MHBIX
HOPMATHUBHBIX MPABOBBIX aKTOB CyOBbeKkTOB PD. Cpenn HUX MOKHO BBIJIETUTh
benepanpHbIil 3aK0H “O0 00513aTEIBHOM COLIMAIBHOM CTPAXOBaHUM OT HECUACTHBIX
CJIy4aeB Ha IIPOU3BOJICTBE U MPOPECCUOHANBHBIX 3a00NeBanuit”. s peanuzanuu
ATUX 3aKOHOB NpHUHATHI [locTanoBneHus IIpaBurenscTBa PO “O rocynapctBeHHOM
HaJ30pe U KOHTPOJIE 3a cOONI0IeHIEM 3akoHoAaTeNbeTBa PD o Tpyze u oxpane
Tpyna”, “O ciayx6e oxpanbl Tpyna”, “O denepanbHON UHCTICKIUH Tpyaa” U ap. [34]

VYnpasnenue oxpaHoi Tpya OCYIIECTBISET OJI0K (he/lepanbHbIX OPraHOB
WCIIOJTHUTEIBHOM BIIACTH, PYKOBOAUMBI MUHUCTEPCTBOM 3/1paBOOXPAHEHHUS U
couuanbHoro pazsutus Poccuiickoit denepanuu (Munszapascoipa3sutusi). OHO
OCYIIECTBIISIET PYHKIIMU TOCYAAPCTBEHHON MOJIUTUKU U HOPMATUBHO-IIPABOBOMY
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peryIupoBaHuIO B chepe 3paBOOXpPAHECHUS U COIMATBLHOTO Pa3BUTHS, COLMATBHOTO
CTpaxOBaHUs, yCIOBHUIA U OXpaHbBI TPya U T. 1.

@OyHKINY IO KOHTPOJIIO ¥ HaJ30PY, KOTOPHIE paHee OCYIIECTBISUIACH
Canznmanaazopom Munsapasa Poccuu, nepenansl deepanbHOM Cltyk0Oe 1o
HA/I30py B chepe 3almThl MpaB NOTPeOUTENeH 1 0IaromoTyIHs
yenoBeka(PocrnorpedHanzop).

®enepanbHas ciyx0a o Tpyay u 3aHaTtoctu (PocTpyn) ocymiecTisieT
GYHKIMH 110 HaI30pY U KOHTPOITIO B chepe Tpy/ia, a TakKe ToCy1apCTBCHHBIN
HAJ30p U KOHTPOJIb 3a COOMIOACHUEM, B YHACTHOCTH, TPYAOBOI0 3aKOHOIaTEIbCTBA U
HOPMATHBHBIX MPABOBBIX aKTOB, COJEPIKAIINX HOPMBI TPYAOBOTO TIPaBa;
YCTaHOBJICHHOTO TIOPSI/IKA PaCcCIeIOBaHMs M ydeTa HECYaCTHBIX CIIydaeB Ha
MIPOU3BOICTBE.

denepalibHOE ar€HTCTBO MO 3/[PAaBOOXPAHEHUIO U COLMATHPHOMY Pa3BUTHIO
(Poc3npaB) opranusyer AesiTENbHOCTD 110 YCTAHOBJICHUIO CBSI3U 3a00J1€BaHuUs C
npodeccueit, rocyIapCTBEHHOU CITY)ObI MEIMKO-COIMATBLHON AKCIIEPTH3HI U JIP

®denepanbHas ciayx0a Mo Hag30py B chepe 31paBoOXpaHEHUS U COLIMATIBHOTO
pa3Butus (Poc3mpaBHam30p) OCYIIECTBISAET KOHTPOIh 32 TOPSIAKOM OpraHU3aI[iH
OCYIIIECTBIICHHS MEIUKO-COLMATBHON IKCIIEPTU3BI; IOPSAKOM YCTAHOBICHUS
CTETIeHU yTpaThl MPO(HECCHOHATHLHON TPYAOCTIOCOOHOCTH B PE3yIbTaTe HECYACTHBIX
CJIydaeB Ha IPOU3BOACTBE U MPO(HECCHOHANBHBIX 3a00JICBAHUH U Ip.

denepanbHas ciyx0a Mo Haa30py B cpepe 3aluThl MpaB noTpeduteneit u
Onarononyuus yenoseka (PocnorpeOHan30p) — rocynapcTBeHHbIN CAaHUTAPHO-
AMUAEMHUOJIOTUYECKUI HA130p 3a COOJII0ICHUEM CAHUTAPHOTO 3aKOHO/IATENbCTBA;
OpPTaHU3YeT NEATEIHHOCTh CUCTEMBI CAHUTAPHO-ITIHIEMUOIOTHUECKON cITyKObI PO.

B denepansHom 3akone “O noxapHoit 6e3onacHoctu” (1994) onpenenstorcs
oOIIIHe MPaBOBbIE, IKOHOMHYECKHE U COIIMATbHBIE OCHOBBI 00ECTICUEHUS TIOKAPHOI
6e3omacHocty B Poccun, naetcs peryiMpoBaHie OTHOIICHUH MEXIy OpraHaMu
rOCyJapCTBEHHOH BJIACTH, OPTaHaMU MECTHOTO CaMOYIIPABIICHUS, IPEAIPUATHSIMH,
OpraHu3alusIMH, KPECThTHCKUMH XO03HCTBAMHU M MHBIMH FOPUIUICCKUMHU JTUIIAMHU
He3aBUCUMO OT hopm codcTBeHHOCTH. DenepanbHblil 3aK0H “O MPOMBIILIIEHHOM
0€301acCHOCTH OMACHBIX MPOU3BOCTBEHHBIX 00beKTOB” (1997) onpenenser
MPaBOBBIE, SKOHOMHUYECKHE U COLMATBHBIE OCHOBBI 0OecTieueHus 6e30MmacHoM
AKCIUTYaTaIlMH OMACHBIX MPOU3BOICTBEHHBIX OOBEKTOB M HAIIPABJICH Ha
NpeIynpekICHNE aBapHii Ha OMMACHBIX IPOU3BOACTBEHHBIX 00BbEKTAaX M 0OeCIeueHNE
TOTOBHOCTH OpPTraHU3aIui K JJOKAJINU3allUK TTOCIEACTBHIA aBapuil.

denepanbHbIii 3akoH “O paauanmoHHoM 6e3onacHocTy HaceneHus” (1995)
XapaKTepHu3yeT MPaBOBBIE OCHOBBI 00ECTICUCHHsSI paIHallMOHHON O€30TTaCHOCTH
HACEJICHUS B IEJISIX OXPaHbI €T0 3I0POBBI.
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3akiouyeHue

B pesynbTraTe npoaenaHnHoi paboThl ObUT IPOBEEH TEXHOJIOIMYECKUM pacuér,
LIEJIbIO KOTOPOTO SIBUJIOCH ONPEAEICHUE TOBEPXHOCTH TEIIIOOOMEHA.

[IpoBenén KOHCTPYKTUBHBIN pacuert, rie OblT MOJA00paH CTaHIapTHBIN
TEIJI000MEHHUK, a TaK)Ke HITylepa AJI1 BX0a U BbIX0J1a TEIJIOHOCUTENEH.

[IpoBenén MexaHuyeckui pacu€T, rae ObUIM PACCUUTAHBI TOJNIIMHBI CTEHOK:
HWIMHAPUYECKON 00eyaliku, SJUTMIITUYECKON KPBIIIKY (IHUIIA), MaTpyOKkoB . Takxke
B MEXaHMYECKOM pacuéTe ObLIM pacCuuTaHbl TEMIIEpaTypHbIE AedopMaliuu, noaoopa
HBI (JIAHIIBI U TIPOKJIAKH.
Kpowme Toro, Obl1a paccunTana TojamKuHa TpyOHOH pemeTku. dnaHieBbe
COEIMHEHHUS ObUIM PACCYUTAHBI HA TPOYHOCTh U T€PMETHUHOCTD, IIPOBEJIEH pacyeT
HEOOXOIUMOCTH YKPETUIEHHs] OTBEPCTHUH.

Jlnist anmapata ObLIM pacCUMTaHbl CTaHIAPTHBIE OMOPHI.
Bri6pana u paccurTana u3oJsLus TerooOMeHHuKa. [IponsBeneH ruipaBinyecKuii
pacueT JaHHOTO TEMJI00OMEHHHUKA.

Kpowme Toro, B tunoMHoi paboTe npeacrasieHsl pasaeisl: « CounanpHas
OTBETCTBEHHOCTHY, «DHUHAHCOBBIA MEHEIKMEHT, pecypcod(hPEeKTUBHOCTD U
pecypcocOepeReHue».
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