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3amIaHUpPOBaHHBbIE Pe3yJIbTATHI 00y4YeHHs BHITYCKHUKA 00Pa30BaTe/bHOI NPOrpaMMbl
O0akasaBpuara no HanpapJgeHnio 140100 «TermodHepreTuKa U TeNJIOTEXHUKA)

Kog
pesy PesynbraT 00yueHus
b~ (BBIIYCKHUK JOJKEH OBITH TOTOB)
TaTa
Yuusepcanvnvie komnemenyuu
P1 OcymiecTBIATh KOMMYHHUKAIIUK B IPO(QECCHOHATIBHOM cpejie U B OOIIECTBE B LIEJIOM, B

TOM YHMCJIC HA UHOCMPAHHOM A3blKe, pa3pa6aTBIBaTB AOKYMCHTAILUIO, ITPE3CHTOBATh U
3alIUIIaTh PE3yJIbTaThbl KOMNAEKCHOLL PIH)KGHCpHOfI ACATCIIBHOCTH.

P2 O¢ddexktuBHO paboTaTh HMHIUBUAYAJBHO H B KOJJIGKTHBE, B TOM 4YHCIE
MEKINCIUIUTMHAPHOM, C JEJICHUEM OTBETCTBEHHOCTH M IOJHOMOYHMH IPU PEHICHHH
KOMNJIEKCHbIX THKCHEPHBIX 33J1a4.

P3 JleMOHCTpUpOBaTh  JuYHYI0  OTBETCTBEHHOCTb, IPUBEPKEHHOCTb M  CIEAOBAaTh
npoecCHOHANBHOM 3TUKE W HOpPMaM BEIEHUS  KOMNJIEKCHOU  WHXKEHEPHOU
JESTEIIbHOCTH €  COOJIFOJIGHUEM  IPABOBBIX, COIMAIbHBIX, 3KOJOTMYECKUX U
KYJIbTYPHBIX aCIIEKTOB.

P4 AHaIM3upoBaTh 3KOHOMHUYECKHUE MPOOIEMBbl U OOIIECTBEHHBIE ITPOLIECCHI, Y4aCTBOBAThH
B OOIIIECTBEHHOM JKU3HU C Y4YE€TOM IPUHATBHIX B OOLIECTBE MOPAJIBHBIX M IPABOBBIX
HOPM.

P5 K JOCTHXXEHHMIO JOJDKHOTO YPOBHS JKOJOTMYECKOW O€30IacHOCTH, JHEPro- M
pecypcocOepekeHuss Ha TPOU3BOACTBE, OC30MACHOCTH JKH3HEICATEIHHOCTH |
(U3HYECKON TIOJATOTOBJIICHHOCTH JUISi OOECHEYCHUs IOTHOIECHHOW COIMAIIBHON U
PO eCCUOHAIBHON JESTEIHbHOCTH.

P6 Oco3HaBaTh HEOOXOJUMOCTb U JIEMOHCTPUPOBATH CHOCOOHOCb K CAMOCHOAMENbHOMY
obyyenulo 6 meyeHue 6cell JHCU3HU, HETIPEPHIBHOMY CaMOCOBEPLICHCTBOBAaHHMIO B
WH)XEHEpHOW mpodeccun, opraHu3alud OoOy4eHHMs W TPEHHHTa IMPOU3BOICTBEHHOTO
IepCOoHaIA.

IIpogpeccuonanvuvie komnemenyuu

P7 [TpumensTH bazoevle  MaTeMaTHYECKHE, €CTECTBEHHOHAYYHBIE, COLIMabHO-
HSKOHOMHUYECKUE 3HAHUSA B TPOPECCHOHATILHON NIEATETLHOCTH 8 WupoKkom (B TOM YUCIIE
MG)KI[I/ICIII/IHJII/IHapHOM) KOHTCKCTC B KOMI’Z]Z@KCHOZZ I/IH)KeHepHOfI NCATCIIBHOCTU B
MIPOU3BOJCTBE TEIUIOBOU U DJIEKTPUUECKOU SHEPTUH.

P8 AHaIM3MpOBaTh HAYYHO-TEXHUYECKYI0 HH(POPMALIUIO, CTaBUTh, pellaTh U MyOJINKOBATh
pE3yJIbTaThl PEIIEHUS 3a7a4 KOMNIEKCHO20 UHKEHEPHOTO aHAIN3a ¢ MCIOIb30BaHUEM
0a306bIX U cneyuanbHblX 3HAHUN, HOPMATHUBHOM JOKYMEHTAl[MHM, COBPEMEHHBIX
AQHAINTUYECKUX METOJ0B, METOJ0B MaTeMaTUYECKOro aHajliu3a U MOJAEIUPOBAHUS
TEOPETUYECKOI0 U IKCIEPUMEHTATBHOTO UCCIIEIOBAHMUSI.

P9 [IpoBOIUTh TpEABAPUTENHHOE TEXHUKO-IKOHOMHUYECKOE OOOCHOBaHHE TPOSKTHBIX
pa3paboTok 0OBEKTOB MPOU3BOJICTBA TETNIOBOU M SNEKTPHUUECKON YHEPTHH, BBIIOIHSITh
KOMNJIeKCHble NH)XEHEPHBIE TIPOEKTHI C TPUMEHEHUEM 0a308bIX U CNeyuaibHbIX 3HAHUM,
COBpEeMEHHbIX METOJIOB IIPOCKTUPOBAHUS Il JOCTHXKECHUS ONMUMANbHbIX PE3YIIBTATOB,
COOTBETCTBYIOLIMX TEXHUYECKOMY 3aJaHHUI0 C Y4Yemom HOPMATUBHBIX JOKYMEHTOB,

OKOHOMHYCCKHUX, SKOJIOTHYCCKUX, CONUAJIBHBIX U IPYTUX Or”paHquHHfl.




P10

[TpoBOIUTH KOMNIEKCHbIe HAYYHBIE UCCIIEAOBAHUS B 00JaCTH NMPOU3BOJICTBA TEILIOBOM
U DJIGKTPUYECKOW SHEPruM, BKJIIOYash IOMCK HeoOXoauMmoW  HMHGOpMAaIuH,
9KCIIEPUMEHT, aHAJIM3 U UHTEPIPETALUIO JaHHbIX, U UX IOJArOTOBKY JUIsl COCTABIICHUS
0030pOB, OTYETOB M HAYYHBIX MYOJUKAIUH C IPUMEHEHUEM 0d308bIX U CHEYUATbHbIX
3HAHWI U cO8peMeHHbIX METOJIOB.

P11

Hcnonb3oBath HMHGOPMAIMOHHBIC TEXHOJIOTHH, HCIOJIB30BaTh KOMIIBIOTED Kak
cpenctBo pabotel ¢ mHGOpPMANMEHd W CO3AaHMs HOBOH HH(OpPMAIMH, OCO3HABAThH
OMACHOCTH M YIPO3bl B Pa3BUTHH COBPEMEHHOr0 HH()OPMALMOHHOTO OOIIECTBa,
co0JII0/IaTh OCHOBHBIE TpeOOBaHMS WH(OPMAIIMOHHON 0€30MacHOCTH.

P12

BriOupath u ucmonp30BaTh HE00X0AUMOE 000pYIOBaHUE IS IPOU3BOACTBA TEIIJIOBOM
Y DJIEKTPUIECKON DHEPTHH, YIIPABIATH TEXHOJIOTUICCKIMH 00bEKTaMH, UCTIOIB30BATh
MHCTPYMEHTBI M TEXHOJIOTUU JIJIsl BEACHUSI KOMILJICKCHOM MPaKTUYECKON MHKEHEPHOU
JESTENIbHOCTH C YY€TOM SKOHOMHUYECKUX, SKOJIOTHUECKUX, COUAIBHBIX U IPYTUX
OTpAaHUYECHUH.

CneyuanvHvie npogheccuonaivHule

P13

VYyacTBoBaTh B BBIIOJHEHUMH pabOT MO CTaHAApPTH3aUUUM U TOATOTOBKE K
cepTu(UKaMM TEXHUYECKHX CpEJICTB, CHUCTEM, IPOLIECCOB, OOOpYyAOBaHUS U
MaTEepHAJIOB TEIUIO3HEPIreTUYECKOr0 IPOU3BOJACTBA, KOHTPOJIUPOBATh OPraHU3ALUIO
METPOJIOTMUECKOro 00ecreueH s TEXHOJIOTHYECKUX MPOLIECCOB TEII0IHEPreTUYECKOI 0
IOPOM3BOJICTBA,  COCTaBIATh  JIOKYMEHTAllMI0O [0  MEHEIKMEHTY  KayecTBa
TEXHOJIOTUYECKUX MTPOLECCOB Ha IPOM3BOJICTBEHHBIX y4aCTKaX.

P14

Opranun3oBbIBaTh pabovyne MECTa, YIPABISATh MaJbIMU KOJUIEKTUBAMU UCIIOTHUTEIICH, K
pa3paboTKe ONEpPAaTUBHBIX IUTAHOB  PabOTHl  NEPBUYHBIX  IMTPOW3BOJCTBEHHBIX
NOJpa3/IeIeHUil, TUIAHUPOBAHHUIO PA0OTHI TiepcoHana ¥ (HOHIOB OIUIATHl TPYAA,
OpraHW30BBIBATH OOYUYEHHE U TPEHUHT MPOU3BOACTBEHHOTO MIEPCOHANIA, aHATM3UPOBATh
3aTpaThl W OLIGHUBATh PE3YJIbTATHl JEATEIbHOCTH MEPBUYHBIX MPOU3BOJCTBEHHBIX
noJipa3ieNieHuit, KOHTPOIUPOBATH COOTIOICHUE TEXHOIOTMYECKOM TUCIIUTUTUHEIL.

P15

Hcnonp30BaTe METOOUKM HCHBITAHUHM, HAlTaJKM W PEMOHTa TEXHOJIOIMYECKOIO
000pyIOBaHUS TEMJIOIHEPreTUYECKOTO MPOU3BOJACTBA B COOTBETCTBUHU C IMpOduiIeM
paboThl, MJIAHUPOBATH M Yy4YacCTBOBaTb B IPOBEACHUM IUIAHOBBIX MWCIBITAHUNA MU
PEMOHTOB TEXHOJOTUYECKOTO0 00OpY/I0BaHUS, MOHTAKHBIX, HAJaJ04YHBIX U MYCKOBBIX
paboT, B TOM 4ucie, IPU OCBOCHUH HOBOTO 00OPYJIOBaHUS M (MJIM) TEXHOJIOTMUECKUX
IPOILIECCOB.

P16

OpranuzoBbiBaTh  pabOTy TepcoHalia 1O  OOCTYXKHUBAHUIO TEXHOJOTHYECKOTO
000py/I0BaHUsI TEIUIOPHEPTETUUECKOTO MPOU3BOCTBA, KOHTPOIHPOBATH TEXHUYECKOE
COCTOSSHUE M OIIGHMBATh OCTATOYHBI pecypc o0O0OpYyIOBaHMs, OpPraHU3OBBIBATH
npoQUIaKTUYECKHe OCMOTPbI U TEKYIIHE PEMOHTHI, COCTaBIATh 3asBKU Ha
000opyI0BaHKe, 3aMacHbIe YacTH, TOTOBUTh TEXHUYECKYIO JOKYMEHTAIIMIO HA PEMOHT,
MIPOBOJIUTH PAOOTHI TIO MPUEMKE i OCBOSHUIO BBOJAMMOTO 000PYAOBAHUSI.
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Pedepar

Brinmycknas kBanudukanmontas padora — 52 ctpaHulibl, 9 Tabnuil, 3 pUCyHKa,
10 uCTOYHUKOB, 2 MPUITOKECHHSI.

KitroueBbie ciioBa: MOBEPOYHBII pacyeT, ceTeBas yCTaHOBKa, TypOWHA, CETEBOU
MOJIOTpEeBaTENIb, CETEBOM HAcoc, TeIIOQUKAIMOHHAs YCTaHOBKA, TEIUIOBOU
noTpeOuTeNb, TypOoarperar.

OOBEKTOM /TSI UCCIICIOBAHMS SIBJIICTCS TETNIOBAsI CXeMa dHEpro0IIoka.

[lenpro paboOTHI SABISETCS BHIOOP W MOBEPOUYHBIN pacyeT CETEBOM YCTaHOBKHU
1151 TypOunsl [1T-140-44.

B mporiecce uccienoBanus ObUTM MPOAHATM3UPOBAHBI CXEMbl TPUMEHEHUS
TeII0(PUKAINN JTsI SHEPTO0I0Ka M CXEMBI CETEBBIX YCTAHOBOK.

B pesynbraTe pazpaboTraHa cxema CETeBOM YCTaHOBKH, IPOU3BEICH BBIOOP

CETEBBIX MOJOTPEBATENEH U UX TOBEPOUYHBIN pacyer.
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ITH/1 — nomorpesaTens HU3KOTO JaBJICHUS,

CIIY — cereBas nogorpeBaTelbHas yCTAaHOBKA



OrnasieHue

BBEICHME. . ..ttt e 10
1 Onucanue TeTOBON CXEMBI DHEPTOOIOKA. + ... v eueenteenteettenneenneeanneenneennens 12
2 AHaym3 BO3MOXKHBIX CXeM NMPUMEHEHHUS TeTTOPUKAIMY JIJIs1 SJHEproOoka. ......... 14
2.1 PeryMpoBaHUE OTITYCKA TEIITOTBL. .. uuuutteteennteeeeennneeeeeennneeeeannnneeennns 15
2.1.1 KaueCTBEHHOE PETYIUPOBAHUE. ...\t veeeennrrreeeennnneeeennnneeeennnnaeeeennns 15
2.1.2 KONTMYECTBEHHOE PETYIUPOBAHME. . ...t eeennnrneeeeennnneeeennnnneeeennnnnenennns 16
3 BBIOOP CXEMBI CETEBOM YCTAHOBKH . .. uvvteutseeenteeennteeennneannneeennneeaneeeaanenns 17
2] S (070 TR0 T010) o) 72 (0) : 12 1 £ SN 19
S 11OBEpOYHBIN PACUET CETEBOM YCTAHOBKH . ...t ennnteeeeennnteeeennnneeeeeennneeaneenns 24
6 duHAHCOBBIN MEHEKMEHT, pecypcoddHEKTUBHOCTD U pecypcocoepekeHue. . ....30
6.1 Ha3HAYEHNE HCCITEIOBAHM. . .. .ueeneeeeenntt ettt e et e et e et e eiee e aes 30
6.2 KoHCTpyKIIHs 1 001aCTh MPUMEHEHUSI TIOJOTPEBATEICH. ... vvvveeeeeenenann.n. 31
6.3 TpyA0EMKOCTD BBITIOTHEHHS PAOOT. ... e uuetenteente et enteeneeeaieeeneeeneenannns 32
6.4 Pa3zpaboTka rpadguka BbIIOJIHEHUS TEXHUYECKOTO MPOCKTA. . ..uvveernrnennnnss. 33
6.5 Pacder 3aTpaT Ha CIIEIUAIBHOE OOOPYAOBAHHUE . ... .uuveeenereeennneeanneeenanenn. 37
6.6 3apruiata ¥ OTYUCICHUE HA COMUATBHBIE HYMKIBL. . .uuvveeeennnneeeeennnnneneeannns 37
6.7 HaKITQTHBIC PACKOIBI. . ..ttt e eennttteeentteeeeeataeeeeaatseeeaaanaeeeennnseneeanns 38
7 COLUATBHASL OTBETCTBEHHOCTD . ..ttt tutteenatteentteeneaeeeaaeenaeeeanneeeneeaenneens 41
R 231501 (5) 6 1 (=T 41
7.2 OacHOCTh MOPAKEHUS DIMEKTPUUECKIM TOKOM. ... uuteeneeeennneeennaneannnennnns 42
7.3 MeTeopoIorHYeCKUE YCIOBUS PAOOTHI B TIOMEIIEHUSIX . .. veveeennaneannnnnnnn 43
7.4 TIpON3BOJACTBEHHOE OCBEILIEHUE . . ... e et enetteeeennnaeeeennnneeeeeanneeeeaannnneenn 44
7.5 DACKTPOMATHUTHOEC MBITYUCHHUE . . uuvveeeeentteeeenaeeeenneeeeeannneeeeannnnnss 46
7.6 HOPMUPOBAHME TIIYMA. . ..t tttenntteeeetteeeetteeeaatteeeeaaaaeeeeannaneeenn 48
7.7 DKOIOTHUECKAST OC30TTACHOCTD. ...\t euttetteenteenteenneenseenneeenneenneranneannens 48
7.8 Be30MaCHOCTD B HC ... .ottt 49
7.9 OcoGeHHOCTH 3aKOHOJATEILHOIO PErYJIMPOBAHUS TPOCKTHBIX PEIICHHUH. . .....50
22 010 01 53507 (< 51
CHUCOK MCIIOTB3YEMBIX MCTOUHMKOB. . ...t ttnnttteeennnttteeennnneeeeennnnenesareens e 52



['padrueckuit maTepuar: Ha ornenbHbIX ucTax

OHOPA.XXXXXX.001 [MpunnunuansHas TEIUIOBas cXeMa TypOOyCTaHOBKH
[1T-140/165-130/15

OIOPA. XXXXXX.002 KoMnoHOBOYHBII YepTEkK CETEBON yCTaHOBKU
DOIOPA. XXXXXX.003 O6mmii sux [1CI-1300-3-8



BBenenne

BbonpmmHCTBO 3nekTpodHepruu B Poccum BbIpaOaThIBaeTCS Ha TEIJIOBBIX
IEKTPUUECKUX CTaHIUAX. Hawmbonpinee pacmpocTpaHEHHE TMOTYYUIN TEIIOBBIC
anextpuueckue cranmuu (TOC), UCHONB3YIOUIME TEIUIOBYIO SHEPTHI0, KOTOpas
BBIICJISIETCSI TIPU COKMTAHUM OPraHMYecKoro ToriuBa (HeQTh, Ta3, yroib U Ap.).
O6opynoBaHne SICKTPOCTAHIINKM CIYXKHUT 11 3()PEKTUBHOTO U AKOHOMUYHOTO
npeo0pa3oBaHus XUMHUYECKON IHEPTUU TOILTMBA B AJIEKTPUUECKYIO SHEPTHIO.

Kpome asnektposnepruun Ha TOC BBITOJHO BbIpa0ATHIBATH TEIUIO JJISI HYXKI
MPOMBIIIUIEHHOTO TPOM3BOJICTBA U oOToIUieHus 3naHui. Takue TOC Ha3zbiBaroTcs
terioanekrporeHTpanu (TIL]). Ternso mist OTOMIIEHUS, TOPSYETO BOJAOCHAOKEHUS U
OBITOBBIX HYX]I TETUIOAIEKTPOIIEHTPAIb OTITYCKAET C TOpSUEi BOIOM.

Haubonee coBeplieHHbIM W JCHIEBBIM CIIOCOOOM MPOU3BOJCTBA TeIia
aBisieTCsl cereBas ycraHoBka. CereBas ycrtaHoBka TOL[ mnpenHasHadeHa s
MOATOTOBKU BOJBI K TPAHCIIOPTUPOBKE IO TEIJIOCETH MOTPEOUTENIO0 U ISl Mpuema
obpartHoii Bojbl Ha TOII,

['1aBHBIM 3JIEMEHTOM CETEBOM YCTAaHOBKH SIBJISIETCS MOJIOTPEBATEIh CETEBOM
BoJbl. [logorpeBarens ceTeBoil BOABI MpEAHA3HAYAETCS ISl MOJOTPEBAa KUIKOCTH
CETEBOr0 TOPSYEro BOJOOOECIICUCHHUs] TapoM U3 TypOuHBI (M3 e¢ OTOOpOB).
[lomorpeBaTenu ceTeBOl BOJABI MPOU3BOAATCS Kak: BepTuKaibHbiMH (I[ICB) Tak u
ropusonTaibHeiMu (IICT). Tlo cBouM mapamerpam cpejibl MOJOTPEBATEIN CETEBBIC
ropsiuei BoJbl MOJIpa3ICNIIOTCS Ha: TMKOBBIE U OCHOBHBIE. [[MKOBBIE MO0TpEBaTEN
MpeAHa3HAvYaloTCsl JIs 3alacHOr0 IMOJIOrpeBa TOpsYeil CETEBOM MKUIKOCTH B TO
BpeMsi, KOTJja, HAlIPUMEP, CHIIbHBIE MOPO3bl HIIM K€ B TE€X 00CTOSTEIHCTBAX, KOT/A
ceTeBas TeMIleparypa BOJIbI TOCJE OCHOBHBIX TEIJIOHArpeBaTesieil HeJ0CTaTOYHA.
[TomorpeBaTenu MUKOBBIE CETEBbIE pa3padaThHIBAIOTCS B BEPTUKAIbHOM BHjae. OHH
MUATAIOTCAd OT Tapa c Oojiee BBHICOKMM jaBjieHueM uepe3 POY Hampsmyro oT

KOTEJIBHOTO arperara Ui u3 HeynpaBisieMbIX 0TOOPOB TypOUH.
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['maBHBIE TTOOrPEBATENIM CETEBOM BOABI — 3TO TOpU30HTaNbHbIE. CeTeBoi
IIOZIOTPEBATENb BBINIOJIHEH B TOPU30HTAIBHOM BHJIE — 3TO BBICOKOOKOHOMHUYHAS
MEXaHW4yecKas  cucreMa, pabortatomiass ¢ HEOOJBIIMM  HEJAOTPEBOM U
IpeaHa3HaYeHHas JUIsi HOPMAJIBHOTO MOJOIpEeBa KUAKOCTU ceTeBou. [naBHBIE
[I0JIOTPEBATEININ BOABI TOpsiuei paboTar0T C HU3KOM JIaBJIEHUEM Tapa U PacIlONIOKEHbI
HENOCPEICTBEHHO PAIOM C TypOuHamu. ['Opu30HTalIbHBIE MOAOIPEBATEIN CETEBOM
BOJIBI BMEIIIAET B ceOs KOPITyC, My4OK TPYyO, 3aKaThIX B INIaBHBIX TPYOHBIX JOCKaX U
KOTOpBIE ONMPAIOTCS Ha NEPETOPOJKHU IpoMexyTounsle. K xopmycy nomorpesareis
CETEBOI BO/IBI TOPU30HTAILHOMY MPUBAPEHBI KaMephl BoJAHbIE. OHA U3 3TUX KaMep
MMEET OTKPBIBAIOLIYIOCA KpPBIIKY (CheMHYI0). ['7aBHBI KOpmyc umeeT B cele
naTpyOKM cllMBa KOHJEHcaTa M mojaBoja mapa. K riiaBHOMY Kopmycy H3zenne
(mogorpeBarenb CETEBOM TOPU3OHTANIBHBIN) LEIUIAETCS  KOHJIEHCAaTOCOOPHUK,
KOTOPOTO JIOCTAaTOYHO JUIsl IIpoliecca paboTsl HacocoB. Kamepsl BoJIsiHbIE UMEIOT ISt
OTBOJA W MOJABOJA MaTpyOKHW CETEBOM BOJbL. B LEensiX CHMKEHHS TEIIONOTEPh B
TpyOONpOBOAaX, MOBBILIEHUSI SKOHOMUYHOCTH, a TAK)KE IKOHOMHH MECTA, BO3MOYKHO
uzroropienne IICI, Kkoropelii OyaeT COBMEUIEHHBIH C COOTBETCTBYIOIIMMHU

noaorpeBaTciisiMmM ¢ HU3KUM JIaBJICHUCM.
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1 Onucanue TEMI0BOM CXEMbI SHEPro0I0Ka
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Pucynok 1 - [IpuHuunuansHas TemioBas cxeMa TypOOyCTaHOBKHU

[1T-140/165-130/15

Bo Bcex mapoBpIX TypOMHAX HMMEIOTCS JBa OTOMHTEIBHBIX OTOOpa, 3a
KOKIbIM W3 HUX YCTaHOBIEHa peryinupyoomas auadparma. [lpu omgHOo-
JIBYXCTYIIEHYATOM TIOJIOTPEBE CETEBOW BOMABI JaBIIEHHE B OTOOpax peryaupyercs
OJIHOU peryimpyromei auadparmoit HwkHero oroopa. Ilpu mcmons3oBanum otdéopa
JUISL IPYTUX CTAHIIMOHHBIX HYXJ €CTh PEXHUM, Ha KOTOPOM BO3MOXKHO pa3eibHOE
pEryJIMpOBaHUE JaBJICHUS B OTOOpax OOEMMHU PEryIHpYIOIUMU AuadparMami.
JlaBieHE B OCHOBHOM IPOHM3BOJCTBEHHOM oOTOOpe wu3 BbeIxjioma L[B/]]
MO/IJICPYKMBACTCS PETYIUPYIOIIMMH KJIallaHaMH, YCTaHOBJICHHBIMA Ha BXxoze B [TH/I.
[IpenycMOTpeH AOMOHATEIBHBIN OTOOP Tapa Il Hy XK TPOU3BOACTBA C JIaBICHUEM
25-35 Kkre/cM’, KOTOPOE MOINSPKUBACTCS 33 PErYIHPYIOIHM KIAAHOM HA JTHHHH

sTOoro 0TOOpa. [lapoBbie TypOMHBI BHITIOTHEHBI OJJTHOBAJIbHBIMU B IBYX HIWJIMHAPAX.
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[TapoBas TypOHuHa [1T-140/165-130/15 Tero(UKalMOHHAs C
perynupyeMbIMu  0TOOpamMu  Tapa, TEITOQUKAIIMOHHBIM W MPOW3BOJCTBEHHBIM.
HomunanpHas momtHocTh: 140 MBT. YactoTa BpaiieHus: potopa TypOHHBI:

3000 o6/mun. IlapoBas TypOmHa mpeaHa3Ha4YeHa JUIsl BpAICHHUS Bajla TEHEpaTopa
MEPEMEHHOr0 TOKa, YCTAHOBJIECHHOTO Ha OAHOM (hyHAaMEHTE ¢ TypOMHOM, U OTITyCKa
TeIia v mapa Jyuisi Hy»J OTOTUICHHS ¥ IPOU3BO/ICTBA.

CBexuii map OT KOTJIa TOCTyHmaeT B TMApPOBYK KOPOOKYy, B KOTOPOH
PacCIoJIOKEH aBTOMATHYECKUU CTOMOpHBIN kiamnad. [lo mepenmyckHbIM TpyOam map
MOCTYIAeT U3 MapoBOM KOPOOKH K PEryJHPYIOUIUM KJIamaHaMm LUIMHAPA BBICOKOIO
JTABJICHUS.

[IpenycmoTpeHa cuctema Mnojjayu rnapa Ha yIlOTHEHUS, KOTOPAsl CIYKUT ISt
YMEHBUIEHUSI TPHUCOCOB BO3JyXa 4Yepe3 KOHLUEBbIE YIUIOTHEHHS LMJIMHIPOB B
BaKyyMHYIO CUCTEMY BO BpeMsi Habopa BakyyMma U B mpoliecce padboTe TypOUHBI.

PereneparnBHasg moAorpeBarelibHasi  YCTAHOBKA  COCTOMT M3 Tpex
NOJIOrpeBaTesied BHICOKOTO JABJIEHUS, J1€a’3paTopa, MPUCOEAUHEHHOTO K TPEThEMY
oTOOpy mapa, W YETHIPEX MOJOTpeBaTeNe HHU3KOrO JaBJCHUS. Y CTaHABIWBAIOT,

KpOME TOT0, MOAOTPEBATENHN YIUIOTHEHUN U 3KEKTOPOB.
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2 AHanu3 BO3MOXKHBIX CX€M MPUMEHEHHUS TEIUIO(UKALUY AJI1 SHEProOIoKa

Temnora ot TOC oTiyckaercs moTpedbutensaMm Tubo ¢ ropsueit BOJAOH, 1100 ¢
napom. [lpennpusitusi TekCcTUIbHOM, HedTenepepadaThiBaroliel, HePTeXUMUUECKON
Y MUIIEBON MPOMBIIUIEHHOCTH MOTPEOIISIOT TEIUIOTY, OTITyCKaeMyto ¢ mapom. Taxoit
1ap Ha3bIBAIOT MPOMBIIUICHHBIM UM TEXHOJIOTHYECKUM.

Teroty nnst  OBITOBBIX HYXKJI W OTOIUICHUS  TEIJIOJIEKTPOICHTPAIU
OTIYCKAlOT C ropsA4ey BOJOM.

B mapoBoasnbix  TemooOMeHHukax ~— TOI[  mapom w3 oTOOpoB
TEIJIOPUKAMOHHBIX TYpOMH HarpeBalOT CETEBYI0 BOJY M IO TpyOompoBojam
ropsiueil BoAbl Hacocamu MojaroT norpedurensaMm. Bona Bo3Bpamaercs Ha TOI] mocie
OXJIAKICHMSI B OTONUTEIbHBIX YCTAHOBKAX MoTpeduTene. TemnoBasi ceTh COCTOUT U3
TpyOONPOBOJOB TOpsiYel M oxJaxaeHHOM Boawsl. CereBag BOIBI — BOJA,
HUPKYJIUpYIOLas Mo TemioBoi ceTh. CeTeBble HACOChl — HACOCHI, MEPEKaYNBaIOLIIE
cereByto Bojay. CereBble MOJOrpeBaTeNd — TEIUIOOOMEHHUKH, YCTaHOBJICHHBIE HA
TOLl m ciyxamume nans HarpeBa ceTeBoil Bojawl. I[logaromue TpyOONpoOBOIBI —
TpyOOIIPOBOBI, IO KOTOPBIM Harperas BojAa MOCTyIaeT K norpedurento. OdpaTHbIe
TpyOOIPOBOBI — TPYOOIIPOBOABI, [0 KOTOPHIM OXJIaKJE€HHAsl BOJa BO3BpaIlaeTCsa Ha
TOLI.

B oronuTenpHBIX yCcTaHOBKax MOTpeOUTENEeN HUCIONB3YIOT TOpSAYYI0 BOIY C

temriepatypoii He Bbilie 90°C, KoTOpas orpaHUYCHa YCIOBUSIMH 0€30MacCHOCTH.
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2.1 PerynupoBaHue OTITyCKa TETIOTHI

CymectByer JBa crnocoba peryiupoBaHHsl OTHYCKa TEIUIOTHI  MpU
WCIIOJIb30BaHUMU BOJISIHBIX TEIJIOBBIX CETEH: C MOMOIIbIO U3MEHEHUS pacxoja CETEBOU
BOJIbl — KOJMYECTBEHHOE PEryJIMpOBAHHE M C MOMOIIBI0 M3MEHEHUS! TEeMIIepaTyphbl

BOJEbI B noz:a}omeﬁ MarucCTpain — Ka4YCCTBCHHOC PECIYJIMPOBAHUC.

2.1.1 KauecTBeHHOE peryIupoBaHUe

[IpeumyIiiecTBO KaYeCTBEHHOI'O PEryJIUPOBaHUS: CTAOMJIbHBIA TUAPABINYECKUMA
PEXKUM TEIUTIOBBIX CETEM.

Henoctatku KaueCTBEHHOTO PETyJIMPOBAHUSA:

NYBEIMYCHHBIA TEMITEpaTypHBIH TpaduK IIsi KOMIIEHCAIUA 0TOOpa BOJBI Ha TOpsIee
BOJIOCHA0KEHHE,

WHEOOXOAMMOCTh MPUMEHEHHUSI IOPOTOCTOSIINX CIIOCOO0B 00pabOTKH MOIMUTOYHON
BOJIBI TEIIJIOCETH;

WHU3Kas CKOPOCTh pEaklMM Ha W3MEHEHMsI TEIUIOBOM HArpy3Kd CHCTEMBbI
TEIJIOCHAOKEHUS;

WBBICOKAs CKOpPOCTb KOPpO3WM  TpyOONpoBOAOB U3-3a  pabOTBl  CHUCTEMBI
TerIocHaOXKeHuss ¢ Temmeparypamu TerioHocutenss 60 — 85°C OGomblnyro 4acTh
OTOMHUTEIHHOTO MEePHO/IA,;

mKOJIeOaHUsI TeMIepaTypbl BHYTPEHHErO0 BO3/yXa, HM3-3a PAa3HOTO COOTHOIICHUS
HArpy30K ropsiuero BOJOCHA0KEHUS U OTOIUICHUS Y aDOHEHTOB;

BOCJIO)KHEHHE OJKCIUTyaTallil KOMIIGHCATOPOB TpU TIEPEMEHHOW TemIepaType

CETEBOU BOJIHI.
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2.1.2 KonnyecTBEeHHOE peryInpOBaHUE

[TpermyIiiecTBa KOJIMUECTBEHHOTO PETYIHPOBAHMS:

ECHIDKCHHE 3aTpaT Ha 00pabOTKy IMOIIMUTOYHON BOIBI TEILIOCETH;

mpadoTa CUCTEMBI TEIJIOCHAOKEHUS OOJIBINYI0 YaCTh OTOMUTEIBHOIO MEPHOAA CO
3HAYUTEIIbHOM HSKOHOMMEH OJJIGKTPOIHEPTHH Ha TPAHCIOPT TCIUIOHOCUTEIS M
MOHIKEHHBIMH PAcX0JIaMU CETCBOU BOJIHI,

BCKOPOCTh PCAKI[UU CUCTEMbI TEIJIOCHA0KEHUS Ha U3MEHEHHUE JaBJICHUS BBIIIC, YeM
Ha U3MEHEHHE TeMITEPaTypHI;

WIIOCTOSIHHAS TeMIIepaTypa CETEBOM BOMBI CHIKACT KOPPO3HWOHHBIC MOBPEIKICHUS
TpyOOIPOBOOB TEIJIOCETH;

WIIOCTOSIHHAS TeMIlepaTypa CETEBOM BOJBI OJIATONPHUATHO CKA3bIBACTCS Ha paboTe
KOMITCHCATOPOB;

BMOTCYTCTBYET HEOOXOMMOCTh B CMECHUTEIILHBIX YCTPOMCTBaX a00OHECHTCKUX BBOJIOB.
HenocraTku KOJIMYECTBEHHOTO PETyIMPOBAHHUS .

WIIOBBIIICHHE, 10 CPAaBHCHHIO C KAYeCTBEHHBIM PETYJIMPOBAHHMEM, KaIllUTaJIbHBIX

3aTpar B TCIIJIOCCTH.
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3 Bo16op cxembl ceTeBOM YCTaHOBKH
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4 Bri6op o6opynoBaHus
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5 TloBepouHbIi pacyeT CETEBOM YCTaHOBKHU
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_ 3AIAHME JJISl PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO?®®EKTUBHOCTD U

PECYPCOCBEPEXEHUE»
CryneHry:
'pynna (0] 5 (0]
5B2A Kyuman Jleonng CepreeBuy
HNucruryr OHepreTuyecKuit Kadenpa ATOMHBIX H TEIIOBBIX
3JIEKTPOCTaHIUHI
YpoBeHb bakanaBpuar HanpasiieHue 13.03.01
06pa30BaHI/Iﬂ «TCHHOSHepFeTI/IKa u
TCIIJIOTCXHUKAY

Hcxonnbie nanHble K pasgeny «PHHAHCOBBIH MeHEI:KMEHT, pecypco3ddeKTuBHOCTL M

pecypcocOepeskeHne»:

1. Cmoumocms 3ampam mexuuueckozo npoekma (TII):| 3aTpatbl Ha crieIIMaIFHOE 00OPYAOBAHIE OTIPEIESITIOTCS
Ha  cneyuamvHoe — obopydosanue, 3apniamel,| COTIIACHO CTOMMOCTH 00OpYJOBaHUS 10 MPEHCKypaHTaM
cmpaxoevle OMYUCiIeHUA, npodue u Haknaomvie HJIU 110 HOFOBOpHOﬁ LICHE.

Pacxoovl 3apaboTHas IiIaTa pacCUNTHIBACTCS UCXOIS U3

TapuUQHOH CTaBKU U KOA(PPHUIUECHTOB, 3aBUCSIIHX OT
Pa3IMYHBIX YCIIOBHI: OpraHU3alusl, PErHOH.
CTpaxoBble OTYUCIICHHUS OIPEIEIISIOTCS COTIACHO
®OenepanbHOMy 3aKoHY OT 24.07.2009 Ne212-03
[Ipouue u HakaHBIE PACXO/BI ONPEICISIOTCS UCXOS
U3 CyMMBI OCTAIBHBIX CTaTel pacXoJI0B.

2. HpOdOﬂ.’)fCum@ﬂbHOCWlb BblNOJIHEHUA ~ MEXHU4YeCKo20o

npoexkma

[pubnu3urenpHas OIeHKa MPOIODKUTEIFHOCTH
BoinosiHeHUs T1I coctaBnser 120 kaJeHAapHBIX AHEN

IlepeyeHb BONMPOCOB, MOJIEKANMX UCCTEIOBAHUIO, TPOEKTHPOBAHMUIO U Pa3padoTke:

1. ITnanuposanue u gopmuposanue epapuxa pabom no
peanuzayuu TI1

Jliist cocraBiieHust rpadMKa TEXHUKO-KOHCTPYKTOPCKUX
paboT UCTIONB3YeTCs OIIEHKA TPYI0EMKOCTH paboT [ist
KaXa10ro UCIOJIHUTCIIA. Ilo IMOJIYYC€HHBIM JJaHHBIM
CTPOUTCS TpapUK MHKECHEPHBIX paboT, MO3BOJSIOIIHNT
JIydIlie CITaHMPOBAaTh mporiecc peanmusarmu TIT

2. ©opmuposanue cmemol

B mpornecce dpopmuposanus cmetsl TII ncnone3yerces
ciletyronias TpyHIrpoBKa 3aTPaT M0 CTAThsIM:

. MartepuanbHbie 3aTpaTsl T11;

. 3aTpaThl Ha CIeNHAIbHOE 000PYIOBAaHHE;
. MOJTHAs 3apa0boTHAs TJIaTa NCTIOHHUTEIEH;
. OTYHCIICHHSI BO BHEOIODKETHBIE (DOH/IBI;

. HaKJIaJHBIE PACXOIBL.

‘ JlaTta BbIIauM 3aJaHUA /ISl pa3/ena 1o JuHeliHoMy rpaduky

3agaHue BbI1aJ KOHCYJIbTAHT:

JosxHocTh [5(0] Yu4eHnas creneHb, Iloanucn Hara
3BaHHe
JlonieHT Ilonosa C.H. K.3.H.,
JOLICHT
3aganue NPUHAJT K HCIOJJHCHUI0 CTYAECHT:
I'pynna DUO Moamuce Jara
5B2A Kyuman Jleonng Cepreesuy
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6 ®uHAHCOBBIN MEHEIKMEHT, PeCcypcod(hHEKTUBHOCTh M PECypCOCOEPEKECHIE
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Munucrepcrso o0pazoBanust 1 Hayku Poccuiickoii @enepannn

denepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00Pa30BaTENbHOE YUPEXKICHUE
BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIBHBIN UCCJIEJJOBATEJbCKHI
TOMCKHWH NOJUTEXHUYECKUI YHUBEPCUTET»

Ob

@

/SO 900\,

Nuctutyt DHEPreTU4eCKuil
Hamnpasnenue noarotoBku 13.03.01 «TennosHepreTrka 1 TEMIOTEXHUKA
(cienManbHOCTD )
YpoBeHb 0O6pa3oBaHus bakasnaBpuar
Kadenpa ATOMHBIX U TETUIOBBIX AJIEKTPOCTAHIINI
[Tepron BBITIOIHEHUS (ocennwuii / Becennuii cemectp 2015/2016 yaebHOTO rona)
CryneHnry:

I'pynna PHNO

5B2A Kyumany Jleonnny CepreeBuuy

Tema paboThI:

AHanu3 KOHCTPYKIUH, BBIOOP U MOBEP

OYHBIHN pacucT CETEeBOM YCTaAaHOBKHU

qutst TypOounsr [1T-140-44

Hcxonnble nannble K pazaeny «CounanbHasi 0TBETCTBEHHOCTDbY !

1. BwisBnenue QakropoB pabouero Mecra (pabouedl 30HBI,
TEXHOJIOTHYECKOTO mpoiiecca, MEXaHHUYECKOTro
000pyoBaHus1) Ha IPEAMET BOSHUKHOBEHUS:

— BpEIOHBIX MPOSIBICHUH (AaKTOPOB MPOU3BOJCTBEHHON CPEJIbI
(MeTeoycnoBHs, BpeAHbIEC BEIIECTBA, OCBELICHHE, ITYMBI,
BHUOpAIH, 3JIEKTPOMATrHUTHBIE OIS, HOHU3UPYIOIINE
H3TYICHUA)

— OIIaCHBIX NPOSIBJICHUH (PAKTOPOB MPON3BOJICTBEHHOM CPEbI
(MexaHW4YeCKOW TPHUPOABI, TEPMHUYECKOTO XapakTepa,
ANEKTPHUYECKOH, TOKAPHON U B3PHIBHOW TIPUPOJIBI)

— HETaTHBHOTO BO3/ACHCTBUS Ha OKPY>KAaIOUIYIO PUPOAHYIO
cpeny (armocdepy, ruapocdepy, turochepy)

— Upe3BBIYAWHBIX CHUTyallMil (TEXHOTEHHOTO, CTHXHUIHOTO,
9KOJIOTHYECKOTO U COITHAIIBHOTO XapaKTepa)

ITomeieHne ¢ yCTaHOBKOW HaXOAUTCS BHYTPH
IIPOU3BOJCTBEHHOIO MIPEAIPUATHS, HA OollepaTopa
BO3MOJKHBI JISWCTBHS CIEIYIOUINX (HaKTOPOB:

Bpenubie (akTophl: IpeBbIICHUE YPOBHEH
IIyMa, MOHOTOHHBIH PeXUM paboThI, OTKIIOHEHHUE
NoKa3arenel MUKpOKJIMMATa, HEI0CTaTOYHAs
OCBELICHHOCTB;

OmacHble (aKTOpBI: IEKTPUIECKUI TOK,
ToKap.

2. 3HAKOMCTBO U 0T60p 3daKOHOAATCIbHbIX 1 HOPMATUBHbBIX
JAOKYMCHTOB 110 TEMC

1.TexHuKa mokapHOH O€30MacHOCTH Ha
mpousBoacte (COCT 12.1.004-91 CCBT)

2.T'OCT 12.1.007-76 CCBT. Bpennsie
BemiectBa. Knaccudukanus u oduime TpedoBaHUS
0e30MmacHOCTH

IlepeyeHs BONPOCOB, MOAJIEKAMIMX HCCIETOBAHUIO, IPOEKTHPO

BaHUIO U pa3padoTke:

1. AHanu3 BBISBICHHBIX BPEIHBIX ()aKTOPOB MPOEKTHPYEMOI
MIPOU3BOJICTBEHHOM Cpebl B ClEAyronIei
MOCJIEI0BATENbHOCTH!

—  (QU3HKO-XMMUYECKasi IPUPOIa BPEIHOCTH, €€ CBS3b C
pa3pabaTbIBaeMOi TEMOI;

— neiicTBue dakTOpa HA OPTraHU3M YEJIOBEKa;

— IIpUBE/EHHE JIOMTyCTUMBIX HOPM C HEOOXOIUMON
Pa3sMepHOCTBIO (CO CCBUIKOI Ha COOTBETCTBYIOIINI
HOPMAaTHBHO-TEXHUYECKUH JOKYMEHT);

— IIpeajiaraeMble CpeJCTBa 3alUThI

(cHagana KOJUICKTHBHOM 3aIIUTHI, 3aT€M — UHIUBUIYaJIHHBIC

Boicokuil ypoBeHb LITyMa IIPOSIBIISETCS U3-32
©OJIBILIOr0 KOJIUYECTBA IPOU3BOICTBEHHOTO
000pyI0BaHUS B Pa3HbIX [I€XaxX JAHHOTO 3aBOJA.

He HopMupoBaHHas TemnepaTypa win
KOHLIEHTpalus BIaXXHOCTH BO3/lyXa B IOMELLIEHUU
MOJKEeT OBITh BBI3BAaHA HE MPAaBUILHOU
9KCILTyaTallell OTONMHUTENbHbBIX IPHOOPOB, HE
MIPABUIIBHO MOATOTOBIEHHON BHYTpEHHEN
00CTaHOBKM IIOMEUICHUS B pa3jIMuHbIC BpeMEHa
roja..

Henocraro4ynast OCBEIEHHOCTb MOXKET OBITH

3aIUTHBIC CPEJICTBA)

BBI3BaHA OIIMOOYHBIM PacCroJI0KEHHUEM JIaMII B
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MMOMEIICHUY, HE TIPAaBUIILHBIM BBIOOPOM
KOJIMYECTBA OCBETHTEIBHBIX IIPUOOPOB U HE
palroHaIbHON HArPY3KOW Ha HUX DJIEKTPUUECKOTO
TOKA.

2. AHanw3 BBISIBIICHHBIX OITACHBIX (DaKTOPOB MPOCKTHPYEMOM
MIPOU3BENEHHOM cpeaibl B CIEAYIOEN OCIEN0BATENBHOCTH

— MEXaHWYECKHE OMACHOCTH (MCTOYHHKH, CPEICTBA 3AIINTHL;

— TepMHYECKHe ONaCHOCTH (MICTOUYHHUKH, CPEICTBA 3aIIHUTHI);

—  3JEKTPOOE30MACHOCTH (B T.4. CTATUYECCKOE IJICKTPHUUECCTBO,
MOJTHHE3aI[UTa — UCTOYHUKHU, CPEJICTBA 3aIUTHI);

—  T0’KapOB3pPBIBO0E30MACHOCTH (IPUYMHEI,
MPOGUIAKTHICCKUAE MEPOIIPUSATHS, ICPBUYHBIC CPEIICTBA
MOKapOTYILIEHUsT)

B anMuHHCTpaTUBHO-X0351ICTBEHHOM
MIOMETIEHUT HAXOJUTCSI Pa3IIMIHOTO POoAa
o0opyIoBaHHUe, OTIACHBIMH (paKTOpaMH JTaHHOTO
TIOMETICHNUS SIBIISIFOTCS SIEKTPUIECKUH TOK U
BO3HMKHOBEHHE TI0XKapa.

3. OxpaHa OKpy’Karollen cpesbl:

—  3aIIUTa CCIUTCOHOM 30HBI

— aHaNM3 BO3JICHCTBUS 00BEKTa Ha aTMOC(epy (BHIOPOCHI);

— aHanM3 BO3JICHCTBUS 00BeKTa Ha Tuapocdepy (cOpock);

— aHanu3 Bo3jeiicTBUs 00bekTa Ha nutocdepy (0TX0mbI);

— paspaboTaTh pemeHus Mo 00eCIIeYeHUIO AKOIOTHIECKON
6e3omacHocTH co cceutkamu Ha HT /] o oxpane
OKpY>KaloIIeH Cpepl.

Bo3geiicTBus Ha OKpyXarolyto Cpeay:

3apakeHHe BO3/IyXa IpUIICT Al
TEPPUTOPUH OT IPOU3BOCTBA;

YHUYTOXEHUE PACTUTEIBHOCTHU, IIyTEM
HEINOCPEACTBEHHOIO 3apakeHUs BPEAHBIMU
BELLECTBAMU;

MexaHn4yeckoe U XMMHUYECKOE 3arpsa3HEHHE
BOJIOTOKOB B PE3YyJIbTATE CTAJKUBAHUS OTBAJIOB;

33FpH3HeHI/Ie CTOYHBIMH BOJaMU,

[loBpexnenue u 3arpsi3HEHHE [MOYBEHHOTO
IIOKPOBA.

4. 3amurta B Ype3BbIUANHBIX CUTYalUAX:

— nepeueHb Bo3MOKHbIX UC Ha 00beKTe;

— BbIOOp Haubonee TunuuHoi UC;

— pa3paboTKa MPEBEHTUBHBIX Mep M0 Ipexynpexaeauto YC;

— pa3paboTKka Mep IO MOBBIMICHNUIO YCTOMIMBOCTH 00BEKTA K
nmaaHon UC;

— paspabotka melcTBHii B pe3ynbraTte Bo3HuKIIeH UC u mep
1o auKeudayuu e€ nocieocmeutl

qcC:

IToxaps! (B3pbIBBEI) Ha O0BEKTAX
nepepabOTKH, XpaHEHHUs
JETKOBOCTIIIAMEHSIOLINXCS, TOPIOYHX H
B3PBIBUATHIX BEIECTB;

5. IlpaBoBble ¥ OpraHU3alMOHHBIE BOIPOCHI oOOecIeUeHHs
6e3omacHoCTH:
— chenuaigbHbIe (XapaKTepHBIE U IPOSKTHpyeMon pabodei
30HBI) IPABOBBIE HOPMBI TPYZOBOTO 3aKOHOIATEIHCTBA;
— OpraHU3alMOHHbIE MEPONPHUSTHS TPU KOMIOHOBKE

paboueit 30HBI

1. [InanupoBaHue 3alLUTHI HACETIEHUS U
teppuropuii or YC Ha ypoBHE NPeIIpUATHS;

2. Co3maHue 3amacoB Cpe/CTB
WHAWBUIYAIbHOH 3aIUTHI U MOJIEPKaHUE UX B
TOTOBHOCTH;

3. BrisiBneHue yrpo3 nokapa u OornoBelIeHNne
nepcoHaa;

4. [ToaroToBka pabOTAIOMHKX K NEHCTBUAM B
ycnoBusix UC;

5. IloaroroBka u nojaepKaHue B MOCTOSIHHOM
TOTOBHOCTH CHJI U CpeacTB ais jukBuaauuu YC.

\ JlaTa BbIIa4M 3aiaHUsA JJIA pa3/ienia o JHHEHHOMY rpauky \

33}13HI/I€ BbI1AJ KOHCYJbLTAHT:

Jo/KHOCTB 1017 (0] Yuenas MMoanucek Hara
CTeleHb,
3BaHMe
JlomeHT I'ycenbHukoB M.O. JIOIeHT,K.T.H.
3aiaHue NPUHSJ K MCIIOJTHEHUIO CTYAEeHT:
I'pynna PHUO IHoanuck Hara
S5B2A Kyuman Jleonnn Cepreesnu
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7 CouuaiibHasg OTBETCTBEHHOCTh
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3aKII0YEHNE
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Crmmcok HCIIOJIBb3YCMbIX HCTOYHUKOB
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