m HOBOKYUBbILLEBCKUH

—4& yyEGHbIN LIEHTP

YTBEPXKJIAIO
Hupextop YINOY HYII

S
{‘%Zf \ K.H. Kapxanun
B2l L 7 2024 1.

AT g
IpodeccnonannLHOEGOyueHHe

PABOYASA MPOT'PAMMA
noBblmeHus KBajinukannu pabo4yux no npodeccuu

«Onepatop KoTeIbHOW»

(5 u 6 pa3psan)

Koa npodeccun: 15643

HogBokyii0bimeBck, 2024 .



ITYBJIMYHOE AKITHOHEPHOE OBHIECTBO « TPAHCHE®Th»
(ITIAO «TPAHCHE®DTb»)

COI''TACOBAHO

Bune-npesunent
ITAO «Tpancaedrs»

Coenacoeano ¢ CIA I1.A. Pepens-Mypos
«04» aBrycra 2023 r.

ITPOTPAMMA ITOBUIIEH WS KBAJIMOUKAITAH
pabounx no npodeccnn
«OnepaTop KoTeJILHOID

(5 u 6 paspnn)

3amecTuTeNs BHIE-TPE3HACHTA
TTAO «TpancEedTE»

Cozrnacosano 8 C3/ M.H. ®azimics
«04» aBrycra 2023 r.

Mocksa 2023

1000




JIner cornacoBanus cnenuaaucramu YIOY HYIY
K pabou4eii nporpaMMe noBbIlIeHNA KBajMpuKanuu pabounx no npodeccun

«Omnepatop koTeabHo#» (S 1 6 paspsia)

3aB. MeTOANYECKNM Ka0HHETOM M.H. I'anonoBa

3am. qupexropa mo YP ﬂ%% O.B. Anamkuna
C,@é/kf’u——\

IIpenonaBarensn W J.B. KyBmnnoB
Ipenoaapaten % N.H. Ananbena

TlpenogaBarein C:X(;;:A_;ﬂé 7 C.B. Meden
Ilpenogasarenn (/Z " TI.A. Hexoxun




COJIEP)KAHHE

1 OBOBHAUYEHUS U COKPAILEHMS ... svesseenesesesessessessesasssessesassssassassaens 5
2 TIOSICHUTEJIBHAS BAITHICKA ... et aesassaessseneeessssssessessessesnsssssasssssanes 6
3 VUEBHBIM TITTAH ...t vesse s ssesssssssssssssssassesasseesesassasasbassssassassasans 11
4 TEOPETUUECKOE OBYUEHUE ..........couiiuieeeeeeereneeeeseeeseseesnssssesesessssassasesessesssessssssaneas 11
4.1 TEMATHUUYECKHM TITIAH........oooovveeeeeeeeeeeeeecvees e saesesessnssssssasssssssssssesssssessessessssassessassans 11
4.2 COIEPYKAHIE TEM........oovvoiereeeeressesreseesesasssessaessessassssassssssassassassssssessssssssssssessassssnes 12
5 IPAKTUUECKOE OBYUEHUE ..........c.couveeeeeeeeessneesessasasssessessessessssssssessessessasssssssssssasesens 21
5.1 TEMATHAUECKUI TITTAH.........oveveemvceeeeeeseeeeesseseesaesasseesses s sesssssasssssassassssssssssssassasssnns 21
5.2 COTTEPYKAHIE TEM.......cooovveeeeeeeerieeeesesaeesesessesissssssesasssssssessessssassassessssessesssssesassassassasees 21
6 IIPOM3BOJICTBEHHOE OBYUEHUE HA ITPEJIIIPUSATHM ... 23
6.1 TEMATHUYECKUI TTJTAH.........oooieeeeeeeeeeeeeereeseneseesesesesssessesasssesssssesssssessessesassassassanees 23
6.2 COIEPIKAHUE TEM........ooooviirieiereeeeeseeessseessessssnsssssassssssssesssssssssssssssssssssssssssassassassassassas 23
T OKBAMEH.........oiiiiieieeievesesete st ses s ses s s ssss s sas s sas s s sasssesas s ses s s sas s ssesassassassanres 28
TEMATHUUECKIUM TIJIAH..........ooovveeeceeeeeeeeeeeeseeneeeesnsssesssssesseenssessessassesssassssessassssssssssassssssssans 28
8 TPEGOBAHUSI K MATEPUAJIbHO-TEXHUYECKOMY OBECTIEYEHHUIO.............coce. 29
9 CITMCOK JIMTEPATYPBI U HOPMATUBHBIX JOKYMEHTOB...........oooeveerverrerrereerannes 31
[IPUJIOXKEHUE 1 TEMbI KBAJIM®HUKALIMOHHBIX ITIPAKTUYECKUX PABOT ........... 12
[TPUJIOXKEHMUE 2 DK3AMEHAIIMOHHBIE BOITPOCHI K TEOPETUYECKOMY

DKBAMEHY ......ooooiieeeeeeres s es st es s essssasasasssessssasssssasssasssssassassassassssessesssssssssens 34



1 OBO3HAYEHMUA 1 COKPAIIEHNA

B HacTosiiieM JOKYMEHTE IPUMEHEHB! CIEAYIoNHe 0003HaueHUs ¥ COKPAILCHHS:

APM - aBTOMaTH3UpOBaHHOE paboyce MECTO;

BK - Bogorpeiinslii xoten;

I'BC — ropsiaee BogocHabxeHMeE;

I'JI¢/u — rurampkoyis/dac;

I'kan/4 — rurakanopus/Jdac;

I'OCT - rocynapcrBeHHbIH cTanzapt Poccuu;

JE — nByx6apabaHHbIit KOTEN ¢ €CTECTBEHHON LUPKYIIALUECH,

JKBP — nByx6apabaHHbIif KOTEN BOXOTPYOHBIH PEKOHCTPYHPOBAHHEIH;

JIT1O — nononHuTeIbHOE MpodecCHOHATBHOE 00pa30BaHHE;

E — xoTeJ ¢ eCTECTBEHHOM MUPKYJIALIUEH;

ETKC — enunbiii TapudHO-KBaTHPHUKAIMOHHEIM CIPaBOYHUK paboT U npodeccuit pabouux;

HCO - uaTepaKkTHBHBIC CpeacTBa 00yueHus;

KB-I'M — xoten BoAOrpeHbIi ra3oMa3yTHBIH;

KUII 1 A — KOHTPOJBHO-U3MEPHUTENBHBIE TPUOOPHI U aBTOMAaTHKA;

KOO — xopnioparuBHas 06pa3oBareiibHas OpraHu3aLus;

KIIH — xypchI LieieBOro Ha3HA4YECHUs;

MT — MarucTpaibHbIi TpyOOTIpOBOL;

MIICA - MukpomnpoieccopHasi CACTEMa aBTOMaTH3alluH;

MIIa — mera Iackans;

HJI — HopMaTUBHBIA TOKYMEHT;

OO - obpazoBarenpHas OpraHu3aLys;

OP — oTpacieBoii periaMeHT;

OCT - opranmzanuu cucteMbl « TpaHcHEDTh»;

IMAK — npenenbHO-g0MyCcTAMAsd KOHLIEHTpaLUs;

I1K — nepcoHalbHBI KOMIBIOTED;

1O — npon3BoACTBEHHOE O0YUYEHHE;

PJI — pykoBoasIuii JOKYMEHT;

CA — cuctema aBTOMaTH3allUN;

CAY TII VBT — cucrema aBTOMaTHYECKOIO YIIPABICHUSA TEXHOJIOTHYECKUMH NIPOLIECCAMHU
YCTaHOBKM BOJOTPEHHOH, TEILIOLEHTPAIIY;

CH — mexxayHapoiHas CUCTEMA €IUHHUIL;

COHM - cHcTeMa SHEPreTH4ecKOro MEHEIKMEHTA;

TP TC — TexHu4eckuil periraMeHT TaMOXXEHHOTO COH034;

VYI'D — VnpasieHHe ITIABHOI'O SHEPTETHKA,

@3 — dpenepanbHBIil 3aKOH.



2 ITIOSICHUTEJIBHASA 3AIINCKA

Hacrosimas mporpamMa sBisieTcss pabodeid u pa3paboTaHa Ha OCHOBAaHMH IIPOrPaMMBI
TIOBBIMICHHsT KBatu(ukauun pabounx mo mpodeccun «Omneparop koTenbHOH» (5 u 6 paspsna),
yTBepkacHHOM Butie-tipe3ueHToM [TAO «Tpancuaedts» b.M. Koponem 10.08.2023r.

esn o0y4denusn:

dopMmupoBaHKEe ¥ pa3sBUTHE y OOydalomMXCd KOMIIETCHIMH, HEOOXOAWMBIX I
BBIOJIHEHUSL MPOGECCHOHANBHON JEATENTBHOCTH B 00NAacTH HSKCIUTyaTalliM M TEXHHYECKOTO
obcyXuBaHHs 000PYIOBaHHS, pabOTAIOWIETO MO H3OBITOYHBIM JIaBIICHUEM.

HaunmenoBanue BUAa NpodecCHOHATBHON NEATENbHOCTH: DKCIUTyaTallds M TEXHUYECKOE
obcimy)xuBaHHe 000PYAOBaHUS, PA0OTAIOIIEro IO H30BITOYHBIM JaBIICHUEM.

OcHoBHas 1enb BHJa NpodecCHOHATBHON HesTenpbHOCcTH: ObeciieueHue Oe30macHOro
(GYHKIIMOHHPOBAHUA 000PYIOBaHUs, paboTaOIIEro HoX H30KITOYHBIM JaBICHUEM

IIporpamma pa3paboraHa B COOTBETCTBHH ¢ TPe0OBaHHAMM:

- mpoeccuoHanbHBI  crasgapT «PabGoTHMK 1O  SKcIUTyaTalyu  000pyJOBaHHS,
paboTaromero moj HM30BITOYHBIM JABJICHHUEM, KOTIIOB U TpPyOONpOBOJOB mapa» (YTB. IPHUKa30M
MuHHCTEpCTBaA TPy B COLMAIbHOM 3auThi PO ot 24 nexabps 2015 roga Nel129n);

- PI1-03.100.30-KTH-177-19 «MaructpaibHblii TpYOONPOBOAHBIA TpPaHCHOPT HEPTH H
HeTempoyKTOB. YdeOHO-MEeTOAMYeCKass AOKYMEHTAllMs KOPHOPATUBHBIX 0OOpa3oBaTeIbHBIX
opradu3anuii. TpeGoBaHus K COCTaBy U COAECPKAHUION;

- PJ1-03.100.30-KTH-0072-23 MaructpaibHblii TpyOONPOBOAHBIN TpPaHCHOPT HEeDTH H
Heprenpoaykros. OOydeHue nepcorana opranusanuii cuctems! "Tpancaedrs". IlnanupoBanue u
opraHm3arus.

IlnanupyemMble pe3yabTATHI 0CBOCHHSA NPOTPAMMBI:

B pesyiabTaTre npoxoxaeHusi NpoOrpaMmbl, o0ydaiomuecsi 10 COAEPKAHHIO 3 YPOBHS
KBaIH(pNKannu, NpeTeHayomue Ha S u 6 pa3psj, 10/KHbI OCBOHTH:

TpynoBbie pyHKIMH:

Oxcmryatands U 0OCITy)KHBaHHE KOTEJIBHOIO arperara, TpyOOIpoBOJOB mapa M ropsdei
BOJIBL:

OcMOTp ¥ MOArOTOBKA KOTENBHOTO arperara K pabote;

ITyck koTensHOTO arperara B paboTy;

KonTpons u ynpasienne paboTol KOTEIBHOTO arperara;

OcraHOBKa U npeKkpalieHue paboThl KOTEIBHOIO arperara;

ABapuifHas OCTaHOBKa, ¥ yIpapjieHHue paboToit KOTENLHOTO arperara B aBapuitHOM peXXxuMe;

JKcmiyaralus U o0ciIy>)xuBaHue TpyOOIIpOBOAOB Napa ¥ ropsrueil BOIbI.

3nanun:

31. YcrpoiicTBO, KOHCTPYKTHBHBIE OCOOCHHOCTM W Ha3HAUYE€HUE Y3JIOB U MEXaHHU3MOB
o0ciTy)XKuBaeMOro 060py T0BaHHs, KOHTPOJIBHO-U3MEPUTENBHBIX PUOOPOB U CPEACTB aBTOMATHKH.

32. Tpeboranus npaBmi yCTpoHCcTBa U Oe30IacHON dKCIUTyaTally IAPOBBIX H BOJOTPEHHBIX
KOTJIOB, HHCTPYKIIAH 1O IKCILUTyaTallMH IApPOBBIX U BOJOTPEUHBIX KOTJIOB.

33. Agroput™ (GYHKUIMOHHPOBAHHUS KOTJIa M OOCIy>XKHMBaeMoro oOOpYOBaHUs, CpPEICTB
aBTOMATUKH ¥ CHTHATH3AIUH, TIPETyCMOTPEHHBINH TEXHHUECKOH JOKYMEHTaIHel H3rOTOBUTENS.

34. TpeboBanue npaBwi 6€30MaCHO SKCILTyaTallMy Fa30BOro 000pyA0BaHHUS.

35. HCTpyKIMH MO TEXHUYECKOMY OOCIy’)KMBaHHMIO KOTJIOB H OOOpyAOBaHUsA, CPEACTB
ABTOMATHKH ¥ CHTHAIM3ALUY.



36. JleiicTBe Ha 4eIOBEKa OMACHBIX M BPEIHBIX (AKTOpOB, BO3HMKAIOMMX BO BpeMs
paboTh! BOXOrpeHHOro 000PYIOBaHUS H MTAPOBHIX KOTJIOB.

37. Metoas! u cnocoOBbl YCTpaHEHHsI HEHCIIPAaBHOCTEH OOCIIy:KHBaeMOro oOOpyJOBaHUS,
CPEACTB aBTOMATUKY M CUTHAIN3AIUH.

38. TpeboBaHKs HOPM M TpPaBWI IIPOU3BOACTBEHHOH CaHUTapUH, IEKTPOOE30IaCHOCTH,
noXapHOH 6€30MacHOCTH.

39. TexHHYECKHE XapaKTEPUCTHKH 00CIy>KHUBAEMOro 000pyJOBaHHUS KOTENHHOM.

310. Haznauenue u nopsi0ok NpUMEHEHUS CPEACTB UHIUBUIYAIbHOH 3alllUTHL.

311. Texnosnoruueckue cXeMsl KOTENBHOM.

312. MecTo pacmoyioXeHHsT CPEJICTB MOXAPOTYIICHHS U CBOM OO0S3aHHOCTH Ha CIIydai
BO3HUKHOBEHMS 3aropaHus (moxapa).

313. TpeboBaHus K TEXHOJOTHYECKOMY TpollecCy BBIPaOOTKH TEMJOIHEPTHH U
TeIUI0CHA0XEHH MOTpeOUTENEH.

314. Ilpou3BoacTBEHHAS HHCTPYKIUSL.

315. CxeMbl TEMIOMPOBOJOB U BOJOIIPOBOJIOB.

316. TpeboBaHus NpaBHJ TEXHHYECKON DOKCIUIyaTalldd OJJIEKTPHYECKHX H TEIJIOBBIX
CTaHLMH U ceTeil

317. DnexTpudeckye U TEXHOIOTHYECKHE CXEMBI KOTEIBHOI

318. IIpuHUHMIHAIBHEIE CXEMBI M IPUHIUIBI pabOThl PENICHHBIX 3alIUT, aBTOMATHYECKUX U
PETYAUPYIONIMX YCTPOHCTB, KOHTPOJIBHO-H3MEPHTENBHBIX MPUOOPOB, CPEJICTB CUTHAIM3ALUU M
CBSI3H

319. MHCTpYyKIMS IO OXpaHe Tpyaa

Ymenns: . :

V1. [Ipon3Boauth OCMOTP ¥ MPOBEPKY HCIPABHOCTH U paboTocniocoOHOCTH 000pyAOBaHHUs
KOTJIa.

V2. IlpuMeHATs METOJbI 0E30MacHOTO NMPOU3BOACTBA PabOT NpPH BBITOJIHEHHH TPYHOBBIX
GyHKIMI.

V3. BoMBIATE HENCHPABHOCTH, IPEMSTCTBYIONIHE IYCKY KOTia B paboTy M co3jaroniue
yIpo3y aBapuu U MPUIMHEHUS BpeAa JIOIIM U HMYIIECTBY.

V4. Ucnons3oBaTh B paboTe HOPMATHBHYIO H TEXHUYECKYIO JOKYMEHTALIHIO.

V5. Ionb30BaThCs HEPBUYHBIME CPEICTBAMHM ITOXKAPOTYIICHHS.

V6. JlokyMeHTaTBHO 0GOPMIIATh pe3yIbTaThl CBOMX ACHCTBHIA.

¥7. llons30BaTbCs CPEACTBAMU CBA3HU

Tpynosbie gelicrBus:

THA1. IlpoBepka MIOTHOCTH M JIETKOCTH OTKPBIBaHHS U 3aKpBIBaHUSI BEHTHJICH, CIIyCKHBIX
KparoB, NICIIPABHOCTH ITUTATEIHHBIX HACOCOB.

TJ12. OcMOTp COCTOSIHUS U MOJIOKEHUS KPaHOB U 3aJ{BIDKCK Ha ra30IpoBoOJe.

TJ3. IIpoBepka repMETUUHOCTH apMaTypbl # TPYOONPOBOAOB, MOABOAIIMX I'a3.

TJI4. Ynpasnenue npubopamy NoAa4v# TOILTHUBA U JIEKTPHYECKON SHEPTHUH.

THS. Homorpepanne TOIUIMBA A0 YCTAaHOBICHHON TeMIEPaTyphl I€pel pacTONKON KOTIa,
paboTaromero Ha >KUAKOM TOILIHBE.

TH6. [lpoBepka HamWuuss ©  HCOPABHOCTH  pabodero  HMHCTPYMEHTa,  CPEJCTB
WHIMBHIYJILHOM 3alUTH ¥ CUTHAIHM3ALHY.

TJ17. IlpoBepka HCTIPaBHOCTH TONKHU M T'a30X0/I0B, 3AlIOPHBIX U PETYIHMPYIOIIKX yCTPOKHCTB.



T/18. KOHTpOIb HCIPABHOTO COCTOSIHUS KOT1a (KOTJIOB) M BCETO 000PYIOBaHUS KOTEIBHOIH,
coOIIIOIEHNE YCTAaHOBJIEHHOT'O PEXUM paboThl KOTJIA.

T/9. OcranapnuBath paboTy KoOTJia B HOpPAAKE, YCTAHOBICHHOM TpeGOBaHHAMM
HUHCTPYKIUH (PYKOBOACTBA) II0 SKCILTyaTalliy KOTjIoarperara.

TJ110. Hapy>xHbiit OCMOTp KOTEJIBHOTO arperara, apMarypbl, FapHUTYPBIL.

TH11. IIpoBepka HCIPaBHOCTH KOHTPOJIBHO-H3MEPUTENBHBIX IPHOOPOB, apMarypel,
IIUTATEJIbHBIX YCTPOHCTB, ABIMOCOCOB H BEHTHIISITOPOB.

TJ112. BeisBiienue U GUKCHPOBaHUE B CMEHHOM (BaXTEHHOM) XypHAJIE, a TAKXKE B JKypHAJC
nedexToB HeMCIpaBHOCTEH B paboTe KoTiIoarperara, 0OCIy>KMBacMOro o6OpyNOBaHHS, CPENCTB
ABTOMATHKM ¥ CHTHAIM3ALUH, JOKYMEHTAIbHOE OPOPMIICHHUE PE3YIbTaTOB CBOMX IEHCTBHIA.

TJI13. OcranaBiauBath paboTy KOTJIa IO YKa3aHUIO DPYKOBOJACTBA B COOTBETCTBHH C
MOPSAIKOM, YCTaHOBJICHHBIM HHCTPYKIHUEH 110 SKCILTyaTallMH.

T 14. IIpoBepka Hanu4Ms ¥ YPOBHA BOJBI B KOTEJBHOM arperare, TpyOOIpOBOAax Mmapa
ropsdeii Bozbl, OTONHTENBHBIX CHCTEMAX € TOMOIIBIO HEOOXOMMMBIX IIPUOOPOB U yCTPOMCTE.

TJI15. 3anonuenne KOTIa BOJIOM MyTeM 3alycKa NATATENbHBIX U HUPKYISIUOHHEIX HACOCOB
— JUISL IIAPOBBIX KOTJIOB U MOJMUTOYHBIX HACOCOB - AJIsl BOAOTPEHHEIX.

THA16. OcranasnuBath paboOTy KOTIa B aBapuiiHOM pexXHMe INpH OOHApYXEHUH
HEHMCIPABHOCTEH 00CITYKMBaeMOro 000pyIOBaHUs, YCTPOHCTB 6€30IIaCHOCTH, CPEACTB aBTOMATHKA
H CUTHAJIM3alMH, IPEKPalCHUH JEHCTBUS LMPKYIANMMOHHBIX HACOCOB, IMOHIKXCHHUH Pa3peKCHUS B
ra3oxojax KotTjia, oOOHapy>XeHHH B OCHOBHBIX 3JIEMEHTaX KOTJa TPEIWH, BBHIIYYHH, MPOMYCKOB B
CBapHBIX IIBaX.

TJI17. IIpoBepka OTCYTCTBHS 3ayIyIlieK MEXAY (plaHIiaMK Ha JIMHHUHM BXOJA W BHIXOAA BOABI
U3 KOTENBHOTIO arperarta.

TJ118. IIpoBepka TemmepaTypbl BOABI B KOTIIE.

TJI19. OcranaBnuBaTh paboTy KOTJia B aBapUiiHOM peXXHUME IIPY BOZHHKHOBCHHH ITOXKapa.

TJ120. ITpoBepka Hammaus U pabOTHI MAHOMETPOB Ha KOTJIE U B CHCTEME, @ TAKXKC HATHYHA
MacJia B THIIb3aX TEPMOMETPOB.

TJ121. IIpoBepka OTCYTCTBHS B TONKE IIOAEH H MOCTOPOHHUX IIPEAMETOB.

TJ122. IlpoBepka BOAOYKA3aTeNbHOM apMaTyphl, MaHOMETPOB M IIPEAOXPAHHTENbHBIX
KJIAIaHOB B CPOKH, YCTAHOBJIEHHBIE HHCTPYKIHEH 110 IKCILTyaTall|H.

TJ123. IIpunsATHE MEP K IMKBUAAIMHY 10XKapa B KOTCIBHOM.

TJ124. TIpoBepka UCIPaBHOCTH ¥ COCTOSHHS CHCTEMEI aBTOMATHKH H PETYIHPOBAHHUS.

TI25. Ilyck KOTJIOB Ha ra30BOM TOILTHBE Ge3 aBTOMaTHKH B COOTBETCTBHH C TPEOOBAHMSIMHU
Y IOPSAKOM, YCTAHOBJIEHHBIMH B HHCTPYKIMH (PYKOBOACTBE) IO SKCIUTyaTalliM KOT/IOarperara.

TJ126. OcranaBauBaTh pabOTy HIUPKYISAIHOHHOIO HAcoca.

TJ127. Oxa3zanue MmepBoil MOMOIIHN IIOCTPAaBIINM B PE3YJILTaTe aBapHU HMJIH HECYACTHOrO
ciIydas.

TJ128. IIporepka HATWUKS, KCIIPABHOCTH M COCTOSIHHS IIPOTHBOIIOXAPHOI0 HHBEHTApS.

T29. ITyck KOTJIOB Ha )KUAKOM TOILIHBE O€3 aBTOMAaTHKU B COOTBETCTBHHM ¢ TPeOOBaHUAMHU
¥ TTOPSI/TKOM, YCTAHOBJICHHBIMU B HHCTPYKIMHU (PYKOBOZACTBE) 110 IKCIUTyaTallMy KOTIoarperara.

TJ130. ITporepka OTCYTCTBHS YTEUEK Ira3a U KHIKOIo TOIIMBA.

TJ31. YupaBnenue pexxuMoM paboTel KOTHA, PEKHMOM IOJAa4Yd TOIUIMBA M BO3AyXa,
yCTaHOBIIEHHE peXuMa pabOTHl KOTJIoarperara, IpeJyCMOTPEHHOTO TpeOOBaHUSMHM HMHCTPYKLUM
(PYKOBOJICTBA) I10 3KCILIyaTallyH.



T/32. NadopMupoBaTh PYKOBOACTBO 00 OCTAHOBKE M INpHYMHE aBapUHHOM OCTaHOBKH
KOTJIa.

T/33. IlpoBepka MCHPABHOCTH, COCTOSHHSA M pabOThl BEHTHILATOPOB, B3PHIBHBIX
IpeAOXPaHUTENBHBIX KIIAIIAaHOB.

TJ134. UucTKa TOIKH OT IIJIaKa B YCTAHOBJICHHOM TTOPSIKE.

TJ135. BeHTHIMpOBaHHE TOIKA U Ta30X0A0B paboTaIOMUX HA Ia3e KOTJIOB B COOTBETCTBUU €
TpeOOBAaHUSAMH PYKOBOACTBA (MHCTPYKIMH) IO 3KCILTyaTallud KOTJA, 3aKPhITHE DPEryIHpPYIOLIUX
3aCJIOHOK Ha BO3AyXOBOJAX.

TJ36. KonTponb raBneHus rasa, TEMIEpaTypbl HapyXXHOTO BO3AyXa M BOJBI B KOTJIE IPH
JKCIUTyaTallH{ KOTJIa Ha ra30BOM TOILIUBE.

TH37. llponyBanue ra3ompoBoja 4epe3 MpPOAYBOYHYIO JIMHUIO B COOTBETCTBHH C
TpeOOBaHUSIMH PYKOBOJICTBA (MHCTPYKIIHH ) IO SKCILTyaTal[ii KOTJIa ¥ 3aKPhITHE KPaHa.

TJ138. [IpoBepka qaBileHHUs ra3a HA €ro BBOJEC U BO3JyXa MEpe] rOpeIkaMH B COOTBETCTBUH
¢ TpeOOBaHUAMU PYKOBOICTBA (MHCTPYKIIMH) MO IKCIUIyaTaluy KOTJA.

TJ139. [IpoBepka HATMYKS U KOMIUIEKTHOCTH allTe4KH NEPBOH MMOMOIIIH.

TI140. OGecnieueHre MOEPKAHAA YCTAHOBJICHHOIO PeXHMa pabOTHl KOTJIA Ha ra3oBOM
TOIUIMBE, MOAAYM M TOPEHHs Ta30BOTO TOIUIMBA, HEOOXOMUMBIX Ui TOPEHHUS TATHM M pacxojia
BO3/yXa.

TJI41. KonTpons u ynpasieHue paboToit GOpCyHOK NIpH SKCILTyaTalMy KOTIa Ha XKHIKOM
TOILIHBE.

TJ142. Yopapnenue paboToi KOTIa, pABHOMEPHOCTBIO INIOJA4YM TOILIHBA M BO3/yXa B TONKY
KOTJIa.

OcobGeHHOCTH OpraHu3anmy y4e0HOro nmpomecca:

IMporpammMa BmodaeT B cebs TeopeTuueckoe odydenune B OO, mpakTHueckoe oOyueHHe B
OO, npou3BoJCTBEHHOEe 00yUeHHE Ha MpeAnpusTHy, kpamupukanuoHuslii skx3ameH B OO. Ilocne
3aBEPIICHUS TEOPETHYECKOro U Mpou3BoAcTBeHHOTr0 00yueHus B OO obyyaromuecs HallpapisioOTCs
Ha IPOH3BOACTBEHHOE o0ydeHHE Ha npeanpusaTue. [Ipon3BoACcTBEHHOE 00ydeHHe Ha NIPEATIPHIATHN
IOPOBOMUTCA C I[ENBI0 NpHOOpeTeHHs OOyJalomUMECSs YMEHHH ¥ HaBBIKOB paboThl Ha
000opy0BaHuM ACHCTBYIONIETO IPOMU3BOJICTBA.

IIpu 0OydeHnn B LENSIX MOATBEPXKACHUSI KBATH(PHKAIMOHHOTO YPOBHS, OoOydaromuecss Ha
9Tall MPOW3BOJCTBEHHOr0 OOydYeHHs Ha NPEANpPUATHH, HE HANpaBIOTCI M CHAIOT
KBUTH(PHUKAMOHHBIA 3K3aMeH Iociie 3aBepiieHus tanoB o0ydenus 1 u 2 B OO. Ilpu nosslmienun
KBUTH(HUKAIMOHHOTO YpOBHS (TOBBHOLCHHWH pa3ps/ia) dSTall MPOU3BOACTBEHHOTO 0OydeHMs Ha
HIPEANPHATHH MOXET HE IPOBOAUTHCA B COOTBETCTBUM C 3aBKOH CTPYKTYPHOTO NMOApA3JC/ICHUS U
o cornacosauuio pykopoactBa OCT u OO B pamkax J0roBopa o OKa3zaHHIO 00pa30BaTEIbHBIX
YCIIYT.

Ilo 3aBepiieHnu OOYYCHHS W YCICHIHON CHaYd 3K3aMeHa OOYYaroImMMCs BBIIACTCS
CBUAETENBCTBO 00 ypoBHEe kKBaudukauuu ycranosieHHoro OO obpasna.

@DopMBI KOHTPO.IA 00yUEeHHSI:

BxoaHoii KOHTPOJIL JUIS OIPE/CICHHS TEMAaTHK HOCIECAYIONMX KOHCYNbTalui ¢
3anoyiHeHueM ¢GopMbl «Pesynbrarel BxomHoro TectupoBanua» (IIpunoxenue B2 P/1-03.100.30-
KTH-0072-23). Bxoanas mpoBepka 3HaHHWH NPOBOAHTCA C LENBIO ONpEAEICHUs Y 00ydYarommXcs
HUMEIOLIETOCs YPOBHS 3HAHHI, IO3BOJIIONIETO OCBOMTH YYeOHBIE MPOrPAMMBI, & TaK XKe ML
OIIpEICNICHUS CTpaTeruu OOyUeHHs ¢ y1eTOM 0COOEHHOCTEH KaK0H KOHKPETHOM! I'PYIIIIBL

IpoMexyTounblli KOHTPOJb. Ilpoumenypa mNpOMEKYTOUHOTO KOHTPOJIL  3HaHMH
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OCYILECTBIISICTCS B CIIETYIOIIEM MOPSIKE:

a) 10 3aBEPIICHNH H3yYEHH TeM MPOODKHTENBHOCTHIO 10 10 9acoB mpoBOAHMTCS 3a4eT (B
BHJIE YCTHOT'O OIIPOCa, TECTUPOBAHUS U T.A.);

6) Ipu NpPOJODKHTENLHOCTH TeMbl Gonee 10 YacoB (BKIIOUMTENBHO) HPOBOIUTCH
POMEXYTOUHas GaJUTbHAas OLEHKa Pe3y IbTaToB 00ydeH s 00yJatomuXCs.

HToroBplii KoHTpoab. IIpoBomurcs B ¢opMe KBanMPHKALHOHHOIO 3K3aMeHa, KOTOPbIA
COCTOMT M3 JBYX 3TaflOB:

- TEOPETHIECKHI YK3aMEH;

- KBATH(PHUKAMOHHAS paKTHIecKas paboTa.

Kareropus o6yuaromuxcs :

Ha o6yuyeHne IpUHAMAIOTCS JIHIA, TOMyYHBIINE cpeiHee npodeccuonanbHoe 00pasoBanue
110 IPOrpaMMe MOATOTOBKH KBATH(HMIMPOBAHHBIX PabodnX, CIyXalUX MM MPO(eCCHOHATBHYIO
NOArOTOBKY No npodeccuu «Omepatop KOTENbHOH» B 00pa3oBaTeNbHBIX OpPraHU3alMiAX H
MMEIOIHE COOTBETCTBYIOIIHUE JMILIOMBI WM APYTHe JOKYMEHTBI, BBHIJAHHEIE 00pa3oBaTeibHBIMH
OpraHH3alHsIMHA.

CpencrBa 00ydueHns, HCH0JIb3yeMbie B JaHHBIX Kypcax:

HopmaTHBHBIE HOKYMEHTHI, y4eOHbIE O0Opasubl, HHCTPYKIMH, TabIMIBI, IUIAKarhl,
Hpe3eHTalMH, WUIOCTPAIAH, TIPHOOPHL, CTEH/IbI, CXEMBI, MAKETEL.
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3 YYEBHBIN ILJIAH

Ne KonunuectBo
Jrtanbl 00yuenus
n/n 4acoB
1 Teoperuueckoe obyueHne 96
2 IMpakTHyeckoe oOyueHue 40
3 IIpousBoacTBEHHOE OOY4YCHHE HA NIPEATPHATHH 152
4 DK3aMeH 32
ATOIO 320
4 TEOPETHYECKOE OBYYEHHE
4.1 TEMATUYECKHWM ITUIAH
Ne KVDOLL TeMEL KonuuecrBo
bl, TEMb
m./m. Ypcel, 9acoB
BBoanoe 3ansTHE 2
1 IKOHOMHMYECKHI KypC
1.1 | OxoHOMHKA OTpaciu 2
2 OO6merexHnYecKHii H 0TPACICBOH Kypc
2.1 | MarepuaioBeaeHue 2
2.2 | DnexTpoTEXHUKA 2
2.3 | UreHite uepTekell ¥ TEXHOJIOIMYECKHUX CXEM 2
2.4 | OxpaHna TpyJa, IPOMBIIIJICHHAS U [TOJKapHas 0€30IacHOCTh 20
2.5 | Oxpana OKpy>kKaromeH cpesl 2
3 CunenuanabHbli Kype
3.1 | OcHOBHBIE CBEJICHUS U3 TEIUIOTEXHUKU B QU3UKH 4
3.2 | XKXuakoe u razoo6pasznoe TomnuBo. [foaroroska TomimBa K CXUraHHUIO 4
3.3 | I'openounble yCTpoiCTBa KOTEIHHOR YCTAHOBKH 6
3.4 | BogomnmoaroToBKa B KOTEJIHHOH 4
15 YCTpoiicTBO TApOBBIX, BOJOTPEHHBIX, TEPMOMACISHBIX KOTJIOB H 14
) 6J109HO-MOAYIHHBIX KOTEIBHBIX
3.6 | BcnomorarenbHOE 000py10BaHHE KOTENBHOH 4
3.7 | Apmarypa u TpyOOIPOBOJBI B KOTEIBHOM 4
38 KoHTpoibHO-HU3MepHUTENbHBIE TPHOOPHI 1 aBTOMAaTHKa 6€3011aCHOCTH B 4
) KOTEJIbHOM
3.9 JKcItyaTalus KOTEIbHBIX YCTaHOBOK U BCIIOMOIaTENbHOIO 16
) oGopyIoBaHus
KoHcynpranumu 2
HroroBoe 3andtue 2

UTOTO

9
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4.2 COAEP’XXAHUE TEM

BBoanoe 3annaTue

OsnakomiieHHe OOydYalOmIMXCA C TNporpaMMoil ©  opramusanueil oOydeHHs B
00pa3oBaTeIbHOM OpraHu3anui U TPeOOBAHUSIMY, NPENBABIIEMBIMU K KBAJM(UKALKMU oepaTopa
KOTEIBHOM 5 M 6 paspsioB B COOTBETCTBHH C NPO(ECCHOHAIBHBIM cTaHAapToM "PaboTHHK 1O
9KCIUTyaTallid  obopynoBaHMs, padoTtaromero mnox U30BITOYHBIM JaBIICHHEM, KOTIOB H
TpyOonpoBoaoB mapa" (yTB. IpHKa3oM MUHHCTEpCTBA Tpylda U conuanbHOH 3anmtel PO or 24
nexabps 2015 roga Nel129H).

[poBeaeHre BBOJHOTO HHCTPYKTa)Xa U BXOAHOTO KOHTPOJIS 3HAHUH 00ydaromuxcsl.

1 DxonomMHu4ecKkHii Kypc

Tema 1.1 Jxonomuka oTpaciu

DKOHOMHKA MaruCTPaJBHOTO TPYOOIPOBOJHOIO TpaHCHOpTa HeMTH M He(TENPOAYKTOB Ha
COBpeMEHHOM »3Tame. [IepCIeKTHBBI Pa3sBHTHS MaruCTPAIBHOIO TPYOONPOBOAHOIO TPaHCIOpPTa
HeTH 1 HePTEPOIYKTOB.

ITpaBoBBIe OCHOBHI PEryIMPOBaHUs OmIaTel Tpyaa. HopmupoBanue Tpyna padounx. Hopmer
BBIPaOOTKH, BpeMeHH, 00cTyxuBanus. HopMaTHB 00CITyXKHUBaHUSL.

2 O0unreTeXHNYECKHH H 0TpacieBoii Kype
Tema 2.1 MaTepuaJjioseieHue

MexaHn4ecKHe, TEXHOJIOIMYECKHE U SKCILTyaTallHOHHBIE CBOMCTBA METAIIOB.

YyryHsl: 6elblii, cepblii, KOBKHIf U BRICOKONPO4HBIi. O603HaYeHHE MapOK YyryHa.

Crans. Knnaccudukanys 1 Mapku CTaiy.

I{BeTHEIE MEeTA/UIBI: MeJb, AJIIOMHHU#, 0JIoBO. CIuiaBbl Ha UX ocHOBe. O003HAaYEHUE MapoK
[[BETHBIX METAJIOB U UX CILIaBOB.

TpyObl, npuMeHsieMble Ui H3TOTOBIICHHS KOTJIOB. OrHeynmopHble MaTepHasbl (KHpPIHY,
TJIMHA, IHAMOTHBIHA MOPOIIOK, KBapLIEBhIH IIECOK U JIp.)

Temnon3osAuOHHBIE MATEpHAIBL, UX BUABI U NpuMeHeHHe. [Ipokiiagounbie 1 HabUBOUHBIE
MaTepHAIBL.

IMousitue o koppo3uu. IlpuuMHBI BO3HUKHOBEHHs Koppo3uu. CrocoObl 3amUTBl OT
Koppo3uu. CMa304HbIe MATCPHAIIBL.

Tema 2.2 DJIeKTPOTEXHHKA

OcHoBHble TOHATHA. HanpspbkeHue, cHia TOKa, CONPOTHUBICHUE M UX HM3MEpEeHHE. 3aKOH
Owma. Pabota. MoniHocTs. [lepeMeHHbIi 3JIEKTPUIECKHNA TOK.

DNeKTPOU3MEPUTENIFHEIE PUOOPHL. AMIIEPMETP, BOJILTMETp, BaTTMETp. VIX HasHa4eHHe.

DJIeKTPOABUTATEH. DJIEKTPOIBUraTEIN IEPEMEHHOI0 TOKa U X IIPHMCHEHHE B KOTEJIBHOM
ycraHoBke. IIpruOOpHI yIIpaBieHHSs JIEKTPOABHraTe SIMI (KHOIKHY, IMycKaTeIH aBTomarsl). [lonsrue
0 MYCKOBBIX U AKCIUTyaTallHOHHBIX HArpy3Kax.

OcsemieHre. DACKTPOOCBEIICHAE POU3BOJICTBEHHBIX U OBITOBBIX IomenicHui. Pabodee u
aBapuitHOe ocBeleHne. HU3KoBONBTHOE IEPEHOCHOE OCBEIIECHHE.

Tema 2.3 UreHnue yepTe:keH U TEXHOJTOTHIECKHAX CXEM

Yeprex u ero HasHauenue. Buabl ueprexeii. [lonsTue 06 3cku3ax, OTINUNE HX OT pabounx
yeprexeil. O3HaKOMJIEHHE C €IWHONH CHCTEMOW KOHCTPYKTOPCKOH HoKyMeHTauuu. DopMmarsl
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gyeprexxa. MacmraOb! yeptexeil. OCHOBBI IPOSKIIMOHHOTO YepueHHs. Pacnosnokenue mpoekuui Ha
yeprexe. BolnoaHeHne pa3pe3oB U ceueHHi Ha YepTexKax.

TexHonornueckne cxeMbl M HX Ha3zHadeHue. TpeOoBaHHS HOPMATHBHBIX JOKYMEHTOB K
texHojoruueckuMm cxemam (PJ[-27.010.00-KTH-258-19), nmpaBuna ux HOCTpPOECHHA. Y CIOBHBIE
rpadpugeckue 0003HAUCHHS OOOPYIOBaHHA M TPYOONPOBOJOB Ha TEXHOJOIMYECKHUX CXEMaX.
UreHne u U3ydeHHE TEXHOJIOTHUECKHX CXEM KOTENbHBIX YCTAHOBOK.

Tema 2.4 Oxpana Tpyaa, HpoMbIILICHHAS U NOKapHasi 6€301acHOCTh

Oxpana Tpyaa

OcHoBable noHsATHSA. OCHOBHBIE HOpPMaTHBHBIE MpaBoBble akThl Poccuiickoit @exepanuy,
ycTaHaBIHBaomue TpeboBaHus 1Mo oxpaHe Tpyaa. OpraHsl rocyJJapcTBEHHOTO M OOIIECTBEHHOTO
KOHTPOJIA 32 OXpaHoi TpyAa u 6e30nacHOCThIO Tpou3BoACTBa. [IpaBuna BHyTpEHHEIO paclopsakKa
n JTUCHOUITIIIHHBI. HpaBa M OOS3aHHOCTH pa60THm<a B obOJjracTH OXpaHbI TpyAa, OTBETCTBCHHOCTH 3a
HapylleHHE TPeOOBaHHUIA OXPaHbI TPY/Ia.

INopsimok oOydeHMss W TPOBEpKH 3HaHMM TpeOoBaHMiII MO oOXpaHe TpyJda. Buusl
HHCTPYKTaXEH 110 OXpaHe TPy/ia, UX COACPXKaHUE, NOPAJIOK NPOBEJACHUS U PETUCTPALIUH.

Knaccudpukanus u nopsuok pacciefoBaHHS HECYAaCTHHIX CJydaeB Ha IIPOHM3BOJCTBE,
npodeccHOHANBFHBIX 3a00IeBaHHIA.

Krnaccugukanus omacHbIX M BPEIHBIX IIPOU3BOACTBEHHBIX (PakTOpoB Ha pabouux MecTax.
Knaccuduxanus u xapakTepuCTHKa BpeIHBIX BEIIECTB IO CTENEHH M XapaKTepy BO3ACHCTBHS Ha
opranusM ueinoBeka. [IpeaensHo aomycrumbie koHueHTpanyuu (ILIJIK) BpeIHbIX BELIECTB B BO3AYXE
paboueii 30HEBI COMIACHO CAHUTAPHO-TUTHEHHIECKHM TPEOOBaHUIM K BO3AYXY paboueif 30HEIL.

Kareropuu nepconana, mojyiexaniye IpoxXoxXJASHHIO MPEABAPUTENHHOTO U IEPUOANYECKIX
MEJIALMHCKHX OCMOTPOB. .

OxasaHue IepBoi IOMOIIY MPH:

- OTCYTCTBHH CO3HAHUS;

- OCTaHOBKE JIBIXaHUS ¥ KPOBOOOPAILICHHUS;

- Hapy>KHOM KpOBOTEUCHHUH;

- HHOPOJTHOM TeJI€ B BEPXHUX JBIXaTENbHBIX MYTAX;

- TpaBMe pa3IUYHBIX JacTel Tena;

- oXorax, a¢dexrax Bo3AeHCTBIS BEICOKUX TEMIIEPATYP, TEIUIOBOTO H3TyUeHMUS;

- OTMOPOKEHUAX U JPYTUX 3¢ dekTax Bo3eHCTBUS HU3KUX TEMIIEPATYD;

- OTPaBICHUSIX.

IIpaBuia TpaHCTIOPTUPOBKM MOCTpaAaBmIUX. IIpoBeAeHUE SKCTPEHHON CEpACYHO-IETOYHON
peaHuManuy. AnTeyka MepBOi TOMOIIH.

Ilopspok obecneuenuss paOOTHHUKOB CIEHHATBHOW OHEXIO0H, cHernuaibHOi 00yBBIO H
JIPYTHMU CPEACTBaMH HHAUBUAYAIBHOM 3aIlIUTHL.

OcHOBHBIE NPUHLMIEI, ey U 3anaud nomutuku [IAO «TpaHcHedTs» B 061acTH OXpaHb
TpyZa.

Hecuactupie crnygau Ha oO0vexktax MH (MHIIII) no mnpukaszam, pacmopskeHUsM,
uHpopmammonaeM nuceMaM [TAO «TpancredTs» u opranmu3zanuii cucremsl «Tpaacaedts» (OCT),
UX PUYUHBI ¥ OOCTOATENHCTBA.

IIpoMbimieHHast 6€30MACHOCTH

Hopmatusabie npaBoBblie akthl Poccuiickoit ®enepaiiuy, HOpMaTHBHBIE W TEXHHYECKHE
JIOKYMEHTBI, YCTAHABIMBAIOIHE TPeOOBaHMS MPOMBIILICHHOH 6€30I1aCHOCTH.
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OnpenenieHre OMAaCHBIX TPOM3BOACTBEHHBIX OOBEKTOB No (DelepajbHOMY 3aKOHY OT
21.07.1997 Ne 116-®3 «O 1pOMBIIUICHHOW O€30MaCHOCTH ONACHBIX IMPOM3BOACTBEHHBIX
00BEKTOBY.

O6s3aHHOCTH PaOOTHUKOB ONIACHOTO TPOU3BOJACTBEHHOro 00bekTa no DenepajbHOMY
3aKoHy oT 21.07.1997 Ne 116-®3 «O npoMbIiIeHHO# 6€30MaCHOCTH ONACHBIX IPOU3BOJCTBEHHBIX
O0OBEKTOBY.

IIpaBuna 6e30nacHOCTH MpH KCILTyaTauy TpyOOIIPOBOJIOB M TEXHHYECKUX YCTPOMCTB.

TpeboBaHus K TEXHHYECKAM YCTPOUCTBaM, IIPHMEHAEMBIM Ha OIaCHOM HPOHU3BOJICTBEHHOM
obnekre.

Krnaccudukanys aBapuu, MHIUACHTA, TOPSIIOK OMOBEIIEHUS U pacciiefioBaHus. JleicTBus
paboTHHKa B Cliyyae BO3HHKHOBEHHH aBapHH, MHIUACHTAa Ha oOBekTe «CHcTeMa ympaBiieHHS
npomblinuieHHOH 6e3onacHocThIo [TAO «TpancHedTEY.

Pa6oThl, OTHOCHMEIE K Kareropuu paboT MOBbINEHHOH omacHocTd. [IpaBuiia mpoBeaeHHs
paboT moBblueHHON omacHocTH. Hapsap-pomyck. OOsS3aHHOCTH HMCIIOJNHHUTENS IPU IIPOBEIACHUH
paboT 1o HapsAaM-IOMyCKaM.

Asapun u uHnEaeHTsl Ha ob6bekrax MH (MHIIII) mo mnpmkazam, pacropspxeHUsM,
nHdopMarmonasiM muckMaM TIAO «TpancHedTs» M opranmsanuii cucreMbl «TpancHedTH», HX
HOPUYHHBI ¥ 0OCTOATENILCTBA.

Iloxapuas Ge3onacHOCTH

OCHOBHBIE NIOJIOXKCHHS 3aKOHOJATEIbCTBA B 00JacTH moxapHoit 6e3onacHoctu (Nel23-®3
«TexHuyeckuii periamMmeHT O TpeOOBaHHUAX MoXkapHOH Oe3omacHocTH», Ne69-O3 «O moxapHoii
6e3omacHocTHY). PJI-13.220.00-KTH-0243-20 «MaructpaibHblii TpyOOIIPOBOIHBIM TpaHCIOPT
Hedtu u HedTenpomykToB. [IpaBria mpoTUBONOXKAPHOH G€30MaCHOCTH Ha OOBEKTax OpraHU3aIlU
cucremsl « TpancaeTb»

B3spsiBomoxapoomnacHbie cBoHCTBa HehTH 1 HedTenpoaykToB. Bemblmka U BoCIUIaMeHEHHE.
CamoBocIUIaMEHEHHE ¥ CaMOBO3ropaHue. B3pblB H  KOHLEHTPAHOHHBIE  INPEHENbl
pacIpoCTpaHeHus IJIaMEHHU.

KpaTtkas xapakTepucTHKa OCHOBHBIX NPHUYMH IOXApOB: HapyIIeHHE IIPaBUIl yCTpOHCTBA U
SKCIUIyaTallHl  3JIEKTPOOOOpYIOBaHMS, HEHCIPABHOCTh HPOU3BOJCTBEHHOrO0 O0OpYIOBaHUS,
HapylleHHe TEXHOJNIOTHYECKOro TIpollecca NPOU3BOJCTBA, HapylIEHHE MpaBIJ IOXKAPHOI
0€30MacHOCTH NpH MMPOBEAECHUH OTHEBBIX U JIEKTPOTra30CBapOYHBIX paboT.

[TpoTuBOnIOXKapHBII pexuM. [lepBruUHbIE CpecTBA NOXKAPOTYILIEHH, NpaBHIIa OJIL30BAHUS
umu. Iopsimox meficTBuril nmepcoHasna npyu oOGHAPYKEHAH OXKapa WK MPA3HAKOB TOPSHHSL.

TpedoBanus 6e3onacHocTH HA paboueM MecTe ONIePaTOpPa KOTEJILHOM

Hucrpykrax Ha pabodem mecte. [lopsinok ipoBeieHusI.

Opranuzanus pabodero MecTa oneparopa KoTenbHoH. CpeacTsa HHAMBHYAIbHOM 3aILUTHL
YCTpoHCTBO U NTpaBHiIa MOJIb30BAHHUS.

Crnenonexnaa, cnenoOyBb M 3allUTHBIE IPHUCHOCOOJICHMS, HCHOJNb3yeMBlE MpPH
00CyXMBaHUM ¥ PEMOHTE KOTEIHHOTO 000pyIOBaHHS.

TpeGoranus 6e30MaCHOCTH MPH 3KCILTyaTallMH KOTJIOB M BCIIOMOTAaTEIBLHOTO 000pYI0BaHUs
KoTenbHOM. TpeOoBanuss O€30IACHOCTH TNPH PEMOHTE KOTENBHBIX YCTaHOBOK. TpeboBaHus
6e3omacHocTH IIpu paboTe BHYTPH TONOK KOTJIOB, B ra30XoJaX, BO3AYyXOBOJAX, Ha JBIMOBBIX
TpyOax.

TpebGoBanus 6e30MaCHOCTH MpY IPOBEAECHUU pabOT:

- B 3ara3oBaHHOM IIPOCTPAHCTRE;
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- B IOMEIIEHHUAX C MOBBIIICHHON BIQXXHOCTBIO.
Tema 2.5 Oxpana okpy:kamomei cpeabl

O6mue Bompockl 3kojiorun. [ToHATHS «oXpaHa OKpYyKaromEeH Cpebl», «0XpaHa IPHPOIBI»,
«MOHMTOPHHT COCTOSIHMS OKPYXAlOImeH cpelpl», «IKOJOTHA», OOBEKTHl OXpaHBl OKpYMKalomieH
CpenBbL.

3aKOHOJATENLCTBO B 00JIACTH OXPaHBI OKPYXXKAIOMIeH cpelpl, OpraHbl HaA30pa IO OXpaHe
okpyxatomieii cpensl. HopMatueHOe obecrieueHne npupo100XpaHHOR esTeIbHOCTH.

AMHMHMCTpaTHBHAS OTBETCTBEHHOCTH 3a HapyLICHAE HIPUPOIOOXPAHHOTO
3aKOHOJIATENbCTBA.

AMTpPOIOreHHOE BO3/EHCTBHE Ha OKPYXKAIOLIYIO CPEAY U aHTPOIIOT€HHbIE U3MEHEHHS.

Buast npombinuieHHBIX 3arpssHeHuii. Hedts u Hedremponykrel. OOmue cBenenus 00
3JIEMEHTAPHOM, TPYIIIIOBOM YIJIEBOJOPOAHOM M (pakimoHHOM cocTaBe HedTH. OCHOBHEIE PU3HKO-
XHMHYECKHE CBOMCTBA HEPTH U HEDTEIPOAYKTOB: ILIOTHOCTD, BA3KOCTb, TEMIIEPATypa 3aCThIBAHHS,
JIaBJICHUEC HACHIMICHHBIX IIAPOB, SIECKTPU3aLHsL.

Hed b 1 HeTempogyKTHI KaK 3arpsA3HUTENH OKPYKafOMIEeH Cpeibl.

IMoTeHnuansHas OMACHOCTb BO3MOXKHOTO HETAaTUBHOTO BO3JCHCTBHS  JEATEIBHOCTH
NpEINpHATHHA [0 TPAHCIIOPTUPOBKE He)TH U HeTEmpPOAYKTOB HAa OKPYKAIOIIYI0 Cpemy:
arMoCdepHBIA BO3AYyX, MOYBEI, TIOBEPXHOCTHHIE ¥ MOJ3EMHEIC BOJBI, HEAPA, JIECa, SKABOTHBIN MHP.
TTpryKHEI 3arps3HEHAS OKPYKAIOIIEH Cpelibl B IIPOLecce SKCILTyaTaluy TPyOoNnpoBoaoB.

HesatensHOCT, 1O  OOpAlllEeHHI0 C OMNAacHBIMH  OTXOJAAaMH IIPOM3BOACTBA. Buabl
OTBETCTBEHHOCTH 33 HETAaTHBHOE BO3/ICHCTBHE HAa OKPY>KAIOLIYIO CPERY.

O6mue TpeOGoBaHUs M0 OOPAINEHHIO C OTXOJaMH B Opranu3amsix cucteMbl « TpaHcHEDTHY.

CHcTeMa FKONOTHYECKOTO MeHeIDkMeHTa (COM). OCHOBHbIE TEPMHUHEI H ONPE/IE/ICHHS.

OcHoBHbie npuHIHIGL, teau U 3agaun [lomaruku [TAO «TpancHedTs» B 0061aCTH OXpaHBI
TpYAa, 3HepPro3hPeKTUBHOCTH, IIPOMBILUICHHOM U 3KoNorndeckoii 6e3onacHocTH. MneHTudukamus
3KOJIOTHIECKHX ACIIEKTOB IIPH OCYIIECTBICHHH XO3AHCTBEHHOH JEeATCIHHOCTH.

3 CnemmaibHBbIi Kypc
Tema 3.1 OcHoBHbBIE CBeICHHSI B3 TEILIOTEXHHKH H PU3NKH

OcHoBHbIC QU3HYECKHE BEIUUYMHEL. J[aBlieHne U €IMHULBI €ro U3MEpeHus. TeMieparypa u
TEIUIOTa, CIUHHIBI WX W3MEpPEHHs. YJIENbHbIA 00beM M YyAeNbHAsd IIOTHOCTh BEIECTBA.
ITapooGpa3oBaHue BOJIbI, TEIUIOTA MapooOpa30BaHUsl, SHTAIBINS BOJBI X BOJSIHOTO Iapa.

EnuHMIBI M3MEPEHUs U CPEICTBA u3MepeHuil. BHECHCTEMHBIC €MHUITE] UL U3MEPEHUS U
yuéTa TIPOM3BEAEHHOIO KOJIMYECTBA TEIUIOBOH 3Hepruu. llopsnok mepeBoia BHECHCTEMHBIX
equnnl B eauHunsl CH. Ilepenada Temnotsl, k03¢ HULIMEHT TeIIonepeaayy.

INoustae o ¢pusuueckom Tene. OOIIME CBOMCTBA TBEPIBIX, )KUIKUX M ra3oo0pa3HbIX TeIl.
[Moustre o pabodeM Tere B TEILIOCHIIOBOM ycTaHOBKe. Boja, BoAgHO# map M BO34yX, MX CBOMCTBA.
Kunenne ¥ ucmapeHHe BOJABL. 3aBHCUMOCTb TEMIEpATyphl KHICHMS OT JaBicHHs. V3MeHeHHe
obbeMa M YAEIbHOrO Beca B mpoliecce mapooOpa3oBanus. OCHOBHBIE CHOCOOBI mepeaady TeIula:
u3nyueHue (paamarnus), TCILIONPOBOJHOCTh, KOHBEKIHMA. Maciia TEIIOHOCHTENH (TepMoMacia).
OCOGCHHOCTH NPUMEHEHUS TEPMATLHOIO Macia HiIH STUJISHTIIMKOMIS B KauecTBe pabodero tena B
TEIIOCHJIOBOM YCTaHOBKE.

Tema 3.2 JKuakoe 1 razooopaznoe Tonaueo. IloaroroBka Tonimea K CXKUraHUI0
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IMoHATHE TOMMBA, €T0 KiIacCHPUKaIKs 10 Pa3iTHIHbIM npu3HakaM. OCHOBHBIE CBEICHUS O
ToIulMBe. Buasl TommBa. IloHATHE TrOpeHHWs TOIUIMBA, TEMIIEPATyphl TOPEHHMS TOILIMBA,
TEMIIEpATyphl BOCIUIAMEHEHHS. TeIUIOTBOpHAas CIOCOOHOCTh Pa3slIMYHBEIX BHJOB TOILIMBA.
[IpuBnMIEl cXUranus TowmBa. IloHatHe o ¢poHTe IulaMeHH. XapaKTepucThka (axena. Buspr
HeycToiauBoro ropenus. IlojHoe u HenonHoe ropeHue Torwuea. Kosdduuuent n3driTka Bo3ayXa,
TEIUIOBOM Oananc W KO3((UIHMEHT IIOJC3HOTO JCHCTBHS KOTENIHbHOH YCTaHOBKH. ONTHMAalIbHBEIE
napaMeTphl FOpeHHs TOILIMBA. Y IelbHas TeIUIOTa CrOpaHus TOILIMBA. BhIcIas ¥ Hu3MIas TEIOTa
cropanusi Tommea. COCTaB [BIMOBBIX a30B IIPH IIOJHOM M HEMOJHOM CXHIAHHH JKHAKOTO H
razoo0pasHoro TOILIMBA. BiusfHMe KadecTBa OJKHIKOTO M ra3oo0pasHOrO TOIUIMBA Ha
TEIIONPOM3BOAUTENILHOCTD KOT1a. [IoHATHE pe3epBHOrO U aBapuitHOro TOIUIMBA. TemnoBoi 6ananc
¥ K03((PpUIMEHT MOJIe3HOro JeUCTBHS KOTENbHOH yCTaHOBKH.

TpeGoBanusi, NpeIbABIAEMbIc K NOATOTOBKE M CXHIAHHIO Ta3000pa3sHOro TOILIKBA.
®u3UKO-XMMHIECKHE CBOMCTBA ra3000pa3HOro TOIUIMBa. 'opeHHe NMpHpogHOro rasa. IIpHHIMIIBI
CKUraHus rasa. 'azoBoe o6opynoBaHNE KOTEIBHOM. .

TpebGoBanus, mpeapABIsieMble K XPaHEHHUIO, HOATOTOBKE ¥ CKHTAHHIO JKHIKOTO TOILIMBA.
DU3MKO-XUMMYECKHE CBOMCTBA JKHMIKOTO TOIUIMBA. JKHIKOE TOIUIMBO M €T0 XapaKTEPUCTHKH.
Topenne XMAKOTO TOIUIMBA: OCHOBHBIE (ha3bl TOPEHUS XHUAKOTO TOIUIMBA. IIopsioK 3amonHeHHs
TOIUIMBHBIX €MKOCTEl HedThi0 M He(TEeNpOAYyKTaMH, KOHTPOJS YPOBHS TOIUIMBA B €MKOCTSX,
yJIaJIeHHs TIOTOBAPHOM BOJBI B pe3epByapax.

Tema 3.3 I'opesiounbIe YCTPOHCTBA KOTEIbLHOM YCTAHOBKH

Ha3snaueHnne ropeiodHbIX YCTPOMCTB KOTJIOB, OCHOBHBIE TEXHHYECKHE XapaKTECPHUCTHKH.
YcrpoiicTBO W nmpuHIUMO  paboTBl TOPENOYHBIX YCTPOMCTB POCCHHCKOIO H  HMMIIOPTHOTO
MPOHU3BO/ICTBA, pabOTAOMINX Ha XUIKOM, U r:c13006pa3H0M TOILJIMBE, MPUMEHIEMBIX Ha OOBEKTax
ITAO «TpauacHedTD Y.

Tema 3.4 BoaonoaroroBka B KOTEJILHOH

IlpuMecH, comepkammecss B TPHPOTHOM BOJAE, OTPHLATENHHO BIMSIONHME Ha paboTy
KOTeNbHOH ycTaHOBKM. OCHOBHBIE IIOKA3aTeNN KauyeCTBa BOADL.

TpebGoBanus HOPMATHBHBIX JOKYMEHTOB K KadeCTBY MCXOAHOH BOJBI B 3aBUCHUMOCTH OT
Ha3HAYCHUS TEIUIOBOH SHEPrOyCTAHOBKH.

OCHOBHBIE 3Talbl JJOKOTIOBOM 00pab0TKH BOJIBI B KOTEIHHOU YCTAaHOBKE B 3aBHCHMOCTH OT
KagecTBa HCXOAHON BOJBI U TPeOOBaHHIl K Ka4€CTBY BOJBI.

OupncTKa BOABI OT B3BEIICHHBIX MHUHEPAIBHBIX (IIECOK, IIMHA) U OPraHHYECKUX (OCTaTKH
pacTeHMii M JKHBOTHBIX) BellleCTB. HeoOXoAMMOCTh KoaryisiiMM BOABI AT INPENOTBpAIICHHS
3aMeICHHS. OYMCTKH BOJbI OT mpumeceii. OOopynoBaHHue, NPUMEHIEMOE JUIsl OYHCTKH BOJABI OT
npuMeceit ¥ KoaryJisiuy BOJbL.

VMsrgenue BOABI, KaK CIIOCO0 OYHMCTKH OT COJicH ecTKoCTH. CrmocoObl YMSTYEHHS BOIBI:
JOKOTJIOBOM M BHYTPHKOT/IOBOH. MeToa kaTnoHHOro oomeHa. O0opyaoBaHue, IpUMEHAEMOE AT
yMSrYEHHAS BOABL Y CTPONCTBO ¥ MPUHIUN pabOThl aBTOMAaTHYECKOI0 KOMIUIEKCA BOJOIIOATOTOBKH.

Jeaspanus BOABI, KaKk CIIOCOO OYMCTKH BOABI OT KOPPO3HOHHO-AaKTHBHBIX ra3oB. CrocoObl
yIaJI€HUs. U3 BOJABI KOPPO3HOHHO-aKTHBHBIX Ta3oB: ¢u3udeckuii U xumuueckuil. O6opynoBaHue
JUISL yJlaJieHUsI KOPPO3HMOHHO-aKTHBHEIX T'a30B M3 MCXOAHOH BOJABI: BaKKyyMHBIE M TEPMHYECKHE
Jeaspatopbl. [IpUHIMII XUMHYECKOTO crocoda yAAICHHS M3 BOJAbI KOPPO3MOHHO-aKTHBHBIX
ra3oBOB, IPUMEHAEMOE 000pyIOBaHHE.

XuMuadeckuit KOHTPOJIb 3a CO6J’IIOI[€HI/ICM BOIHO-XHUMHYECCKOTO PEXKHEMaA paGOTBI KOTJIOB,
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IIEPUOANYHOCTE 0TOOpa MPo0 HCXOJHON, XMMOYMIICHHOH, KOTJIOBOH, CETEBOM, IMTATENBHOH M
NOMIMHTOYHOM BoAbl. [lepHOTMYHOCTH TIPOBEAECHHS OCMOTPOB HAapy)KHBIX M BHYTPEHHHMX
IIOBEPXHOCTEN HarpeBa KOTJIOB, OTOOp Mpo0 OTJIOXKEHMH, aKThl O COCTOSIHHHM IIOBEPXHOCTEH
HarpeBa ¥ HEOOXOAHUMOCTH MPOBEACHHS 3KCIUTYaTAl[HOHHON OYHCTKH HApYXHBIX M BHYTPEHHHX
MOBEPXHOCTE HarpeBa KOTJIOB.

Tema 3.5 YcrpoiicTBo mMapoBbIX, BOAOTPeHHBIX, TEPMOMACIAHBIX KOTJI0B H 0104HO-
MOYJ/JIbHbIX KOTEJbHBIX

HazHaueHue KOTENbHOM YCTAHOBKH. Y CTPOMCTBO KOTEJIBHOM YCTAaHOBKH B 3aBHCHMOCTH OT
Ha3HaueHMs ycTaHOBKH. Kimaccudukaryst KoTebHBIX YCTaHOBOK.

OcHoBHbIE [OHATHS: [IapOBBIE, BOZAOTPEHHBIC, TEpMOMACTISHBIE KOTJIBL.
[Taponpon3BOIUTENEHOCTD, TEMJIOBAs! MOIHOCTH KOTJIOB.

Tomca, KaKk OCHOBHas COCTaBJIOLIasl KoTioarperara. Hasnauenne wu KJ'IaCCI/I(l)I/IKa].II/ISI
TOHOYHBIX yCTpoiicTB. OCHOBHBIE XapaKTEpUCTHKH TOMOYHBIX ycTpoictB. HasHaueHue
BO3/IyXOBOJIOB U JIMOXO/IOB.

Buasl moBepxHOCTEH HarpeBa KoTjoarperara: paJdallMOHHas M KOHBEKTHBHas
HHOBEPXHOCTD.

Haznauenue 0OMypOBKM KOTJIa U TEMIOU3OJISLHN.

lapauTypa KOTJIOB: Ha3HAYeHHWE, YCTPOMCTBO M TPHHIUN pabOTHl  B3PBIBHBIX
Ipe0XpaHUTENbHEIX KilanaHoB. TpeboBanus «[IpaBuit yctpoiicTBa M 6€30IacHON 3KCIUTyaTallMy
HapoBBIX KOTJIOB ¢ JaBieHHeM mapa He ©Oomee 0,07 Mlla, BOmOrpeHHBIX KOTIOB H
BOJOIIOAOTpEBaTeNIc ¢ TeMieparypoii HarpeBa BoAbl He Bbmue 115°C» K ycTpoicTBY M
9KCIUTyaTal[iil TapHUTYPHI KOTTA.

Bonorpeitupie KOTJIBL: Knaccnq»ﬁcauml KOTJIOB 10 KOHCTPYKTHBHBIM 0COGECHHOCTIM:
KapoTpyOHBIe W BomoTpyOHble. Hasnauenue, ycTpoHCTBO M IpHHIHUN pPabOTHI BOJOTPYOHBIX
KOTJIOB.

Ha3znaueHnue, ycTpo#CTBO U HPHUHLMI paboThI XKapoTpYOHBIX KOTIOB. (BomorpeiHbie KOTIIb,
npumMeHsieMble Ha 00bekTax [TAO «TpaHcHEDTEY).

HasnaueHue, ycTpodicTBO M NpHHIMO paGoThl NapoBbIX KoTIOB. (IlapoBbie KOTIIBL,
npumensieMsie Ha 06bekTax [IAO «TpancHEDTHY).

TepmoMacisiHple KOTIIBL Y CTPOUCTBO M Ha3HAYEHHE TEPMOMACIISIHBIX KOTJIOB, clenuduka u
001acTh UX NpUMEHEHUS.

Hasnauenme,  ycTpoiictBo M OpuHIMOD  paboTel  BOIMHOIO  3KOHOMaii3epa,
Bo3ayXomoaorpesarensi. Tpeboranus PenepaibHBIX HOPM M MPaBHJ B 0OJACTH NPOMBIILICHHON
6e3omacHocTH «IIpaBuna TPOMEBIIUICHHOW OE30IaCHOCTH MpH HCIONb30BaHUH O0OpYIOBaHHS,
paboTaromero moja H30BITOYHBIM JaBICHUEM» K SKCIUTyaTalluid SKOHOMai3epoB.

TpeboBanus denepasbHBIX HOPM W IpPaBWJI B OOJAcTH IPOMBIIUIEHHOH 6€301acCHOCTH
«ITpaBuia mpoMBIILIEHHON 0€30IaCHOCTH MPH MCIOIB30BaHUH 000pyIOBaHus, paboTaromero moj
U30LITOYHBIM JaBjicHHEM», «[IpaBUn TEXHUYECKOH SKCIUTyaTal[iH TEIIOBBIX 3HEPrOyCTaHOBOKY» M
«[IpaBun ycrpoiicTBa U Ge30macHOi SKCIUTyaTallMd apoOBBIX KOTJIOB C JaBjIeHHEM Iapa He Ooiee
0,07 MIla, BoJIOTpeHHBIX KOTJIOB M BOJOIOAOrPEBATEIIEH ¢ TEMIIEpATypOil HarpeBa BOABI HE BEIIIE
115°C» k moMenieHHIO KOTENbHOM YCTaHOBKH, YCTPOHCTBY KOTJIOB.

Tuner 6I0OYHO-MOAYNBHBIX KOTENBHBIX. Ha3HaueHue, ycTpoiicTBO, KOHCTPYKIIMS H COCTaB
obopynoBanus 6I0YHO-MOMYJIBHOM KoTenbHOM. CrTpouTenbHas dYacTe OIOYHO-MOAYJIBHOMN
KoTeJIbHOM. OCOOEHHOCTH SKCILTyaTanuyu GJIOYHO-MOY/IbHOW KOTEJNIBbHOH. YCTaHOBKAa KOTEJIbHAs
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BojorpeitHas tpancmoprabensHas «YBT-4,0-95/115». Onucanue u pabota. YcraHoBka 00paboTkm
JIOKOTJIOBOM BOJBI HEMPEPHLIBHOTO JEHCTBUS OJI04HO-MOAYIbHOM KoTembHOH «YBT-4,0-95/115».
[IpuHupnManeHas TeEIWIoBas cXeMa OJo4HO-MONynbHOH  KoTenbHOH  «YBT-4,0-95/115».
IMapamerpsr TemioTexHudeckoro koutpons «YBT-4,0-95/115». Hasnadenme, yCTpOHCTBO,
KOHCTPYKIHsL M cocTaB obopyaoBanus 610uno-moaynsHoi BMK npoussoacrsa AO «TpancHedTsh
— Jpyx6a». OcobeHHOCTH 3KCIUTyaTanuu 6104Ho-MoayisHO# KotenbHo# BMK npomnssoacrea AO
«Tpancuedts — Jpyxba». Onucanue u pabora. [IpuHIHMNManbHAs TEMIoBas cxeMa. Y CTPOICTBO
9KOHOMaif3epa, TMPHHIMN AcHCTBUA, HasHadeHuwe. IIpeumymectBa BMK mpoussoactea AO
«TpancuedTs — Jpyx6a» Mo CpaBHEHHIO C JPYTUMHU KOTENbHBIMH.

IIpeumymiecTBa GIOYHO-MOJYNBHBIX KOTENBHBIX II0 CPAaBHEHHIO CO CTAalMOHAPHBIMU
KOTCJIbHBIMH. BHABI 65109HO-MOAYJIBHBIX KOTENBHBIX. IpUMeHseMbx Ha oOvexkTax MH (MHIIIT)
(«YBT-4,0-95/115», Teruouentpans «CepMery).

Cnoco6sr  mogorpeBa HedTH mpu TpaHCHIOpTHpoBaHMM B MH, HX [ocToMHCTBA H
"egocraTku. HasHauenue, ycTpoicTBO, KOHCTPYKIIHS H COCTaB 000PYIOBaHHUs IIyHKTOB ITOJOrpeBa
Hedptn. CoctaB OJIOYHO-MOJYNHHON KOTENbHOM IyHKTa moxporpea HepTtH. OcobeHHOCTH
3KCIUTyaTalliy MyHKTOB MOAOTPpeBa HEPTH.

Tema 3.6 BecnomorareibHoe 000py10BaHM€e KOTEIbHOM

OCHOBHBIC TIOHATHS BO3AyxXooOMeHa B KoTie. CxeMbl MOJa4Yu BO3AyXa W yJaJCHUsS
IPOJYKTOB TOpeHHs ToiuinBa. EcTecTBeHHas M McKyccTBeHHas Tsara. [IpuHumn paGoThl ABIMOBOH
TpyObl. PerymupoBanme Tsaru. Ilpuwumnel HapymeHus Tiard. OCHOBHBIE TEXHHYECKHC
XapaKTEPUCTUKHA M YCTPOMCTBO AHIMOCOCOB M JYTHEBBIX BEHTIIATOPOB. PerymmpoBaHue paboThl
IBIMOCOCOB W BEeHTHWISATOpOB. llopsnok mycka JeiMococa W BeHTWwIATOpa. lloHsTHE 00
a’pOoINHAMHIECKOM conpomBJIeHmi ra30BOr0 TpakTa M BO3AYMIHOTO TPAKTOB KOTENBHBIX
ycraHoBoK. IloTepu Hamopa Ha TpeHHME ¥ MECTHBIE CONPOTHBIICHUS JbIMOX0J0B. CmocoObl
YMEHBIIICHUS MECTHBIX CONPOTHUBIICHUH NpIMOX0J0B. JIpIMoBast Tpy6a. TpeGoBanus K yCTpOHCTBY U
SKCIUTyaTallid HPOMBIIUICHHBIX JABIMOBBIX TpyO. MeponpusaTus 1O CHIXKEHHIO BHYTpEHHEH
KOpPPO3UH JBEIMOBO# TPYOBHI.

Hacockhl. Kitaccugukanust HacocoB - eHTpoOeXKHbIe, MecTepEHYaThe U BUHTOBBIE. Hacocsl
TOILTUBHBIE - BUHTOBBIE, INECTEpEHYATHIC HMX NPUHIMN JCHCTBHS, Ha3HAa4YCHUE, YCTpPOHCTBO,
OCHOBHBIE TEXHOJIOTMIECKHE XapaKTEpUCTHKH, oOcihyxkuBaHue. TpeOoBaHHS HOpPMaTHBHBIX
JOKYMEHTOB K NMUTATEJIbHBIM HacocaMm. PerynmpoBaHue Hamopa M NPOHU3BOAUTENHHOCTH HACOCOB.
YcrpoiictBo ¥ npuHHMN paboThl LOHUPKYJIALMHOHHOrOo ILEeHTpoOexHoro Hacoca cepuu UPS
(GRUNDFOS). VcrpoiicTBo u mnpuHIMIN paboTel UIHUPKYISILHOHHOTO MHOTOCTYIIEHYaTOro
nenTpobexxsoro Hacoca cepud CR (GRUNDFOS). YcrpoiictBo ¥ npuHImnI paboThl KOHCOJIBHOTO
HeHTpobexxnoro Hacoca tuna K u tuna KM.

Temmooomennuku. Ha3Hauenwe u  KiaccHpuKanus TEIUIOOOMEHHHKOB, YCTPOMCTBO
npuHEN paboTel. PacmonoxeHue TerI00OMEHHOro O0OpYyIOBaHHS B TEXHOJOTHYECKOH CXeme
KoTenbHOi. [lopsnok mycka u ocTanoBa TEIIIO0OMEHHOTO 000py XOBaHUS.

Tema 3.7 ApmaTypa u TpyOonpoBoabI B KOTEIbLHOMH

Apmarypa: xinaccupukanysa, Ha3HadeHHE, NPUHIMI paboThl 3alloOpHOH, peryJupyIONeH,
IIPEIOXPAHHUTEIbHON M KOHTPOJIbHOM apmarypbl. HasHadeHue, ycTpoiictBO M mpuHIUN paboThI
NPEIOXPAHUTENBHBIX KiananoB. TpeboBaHs HOPMAaTUBHBIX JOKYMEHTOB K apmarype. TpeGoBanus
HOPMAaTHBHBIX JIOKYMEHTOB K TpyOompoBoJaM OOBS3KM KOTJIOB M  BCIIOMOraTelbHOTO

000py10BaHMSI KOTEJILHON YCTaHOBKH.
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Tema 3.8 KourpoibHO-H3MepUTeILHbIE NPHOOPHI H aBTOMATHKAa 0€30IIACHOCTH B
KOTEJIbLHOMH

JlaBieHre M €AUMHHIBI ero usMepenus. Buasl mapnenus. Knaccudukanus npubopos s
U3MEpeHHs faBieHus. Temieparypa W eIVHHIBI M3MepeHHs TemnepaTypsl. I[lpubophl s
M3MEPEHHs TeMiiepaTypsl. [IprOOpE! 11 u3MepeHus1 YPoBHS BoAbl B G6apabane xotna. IIpuGopsl
oGHapyXeHHs U CUTHATU3aIuH oxapa npumensemsie B ITAO «TpancredTs». [Ipubopsl KOHTpOIA
JIOB3PHIBOONACHBIX KOHIeHTpauuit npuMeHsembic B [IAO «TpancuedTo».

CA xoTenpHOM, Ha3HAUYEHUE ¥ OCHOBHBIC ¢yHKIMN. OCHOBHBIE TEXHUYECKHE PEIICHUS AT
NOJUIEpXaHusl ONTHMaIbHOrO pexuma paborei CA korenbHo#. Obecnieuenue 6€301aCHOCTH
ucHonep3oBanus obopynosanus KotenpHbIX. CBsa3b CA kotenmpHo#f ¢ MIICA HIIC. Ilepeuens
CHTHAJTM3aIMiH, 3aIUT U OJIOKMPOBOK pean30BaHHBIX B CA KOTEIBHOM.

Cea3p ¢ MIICA HIIC. DxclulyaTallMOHHbIC OTpaHHYEHHs Ipu Hcnoib3oBaHnd CA
KOTEJIbHOM.

Tema 3.9 IxcmryaTanus KOTeIbHBIX YCTAHOBOK H BCIIOMOTaTeJILHOI0 000py10BaAHHA

IMopsamok mpreMa U caadd cMeHBL. [lepedeHp 3KCIUTyaTalMOHHON JOKYMEHTAIlMM, KOTopas
JI0JDKHA BECTHCh B KOTEJIBHOM, TOpAZOK OQOpMIICHHS HaHHOM MoKyMeHTanuu. HopmarusHas
JOKyMEHTaIHs. [TousaTHe IIPOM3BO/ICTBEHHOH HHCTPYKITUH.
Tpynoseie ¢yHkuuH, Bxoasmue B IIpodeccHOHaNBHBIH CTaHAApT I ONEpaTopa KOTENbHON
YCTaHOBKH.

Ilepeyenpr paboT: SKCIUTyaTalyss W OOCIyXHBAaHHE IapOBBIX H BOJOIPEHHBIX KOTIIOB;
SKCILTyaTalys ¥ 00CIIy)KHBaHHE BCIIOMOTaTelIbHOro 000pyAoBaHus, TPyOOIIPOBOJOB U apMaTyphl
IIPM OCMOTPE M MOJOTOBKE KOTEIHLHOTO arperara K pabore.

IepeueHp paboT: HKCIUTyaTalus M OOCIY)XMBAaHHE IAPOBBIX M BOIOIPEHHBIX KOTJIOB;
SKCIUTyaTals ¥ OOCIy)XMBAaHHE BCIIOMOTATENIBHOTO O00OPYIOBaHUs, TPYOOIIPOBOJIOB M apMaTyphl
TPH IIYCKE KOTEIBHOTO arperara B paboTy U3 X0JI0JHOTO COCTOSHHS.

IMepeuens paboT: SKcIulyaTanmus M OOCHY)KMBAaHHE MNApOBBIX M BONOIPEHHBIX KOTJIOB;
IKCILTyaTanusi ¥ 00CIy)XMBaHHE BCIIOMOTaTENbHOr0 000pyAOBaHHSA, TPYOOIIPOBOIOB U apMaTyphl
NpH BHIIOJIHEHHH paboT [O KOHTPONIO M YNPaBICHHIO pabOTOM KOTENBHOTO arperara.
Tomnep>kaHue 3aJaHHBIX TapaMeTpoB paboThl Komia. IIpoayska n 06ayBKa KOTIOB.

ITepeuensr paGot: SKcIUTyaTalysa H OOCIHYKMBaHHE IApOBBIX H BOJOIPEHHBIX KOTJIOB;
SKCIUIyaTalus ¥ o0CIy)XHBaHHE BCIIOMOTaTeIbHOIO 00OpyAOBaHus, TPyOOIIPOBOJOB M apMaTyphl
P BBHIMOJIHEHHHM Pa0OT IO TUIAHOBOH OcTaHOBKE KoTia. PexxuM pacxonaxusaHds KOTIIOB IOCIE
IITaHOBOM OCTAHOBKH.

ApapmifHasi OCTaHOBKAa KOTJIA IO KOHTPOIHPYEMBIM M HEKOHTPOIHMPYEMBIM IIapaMeTpaM.
JleficTBusL OGCITYXHMBAIOMIETO IEpCOHAJa NPH aBapUsAX M aBAPHHMHBIX CUTyauusax. IIpHyYMHEBI
BO3HHKHOBEHMs aBapUMHBIX cuTyanuii. @DopMa IIPOM3BOACTBEHHO-TEXHMYECKOTO OOydIeHHS
MepcoHajia METOJaM M IpHeMaM INpeRyNpeXICHUS, JIOKAIU3alMyd ¥ JIMKBHIAIMH BO3MOXHBIX
aBapHii, MHIHUACHTOB M OTKA30B HA KOTENBHBIX B CIIy4ae MX BO3HHUKHOBEHH:, a TaKXKe IPOBEPKH
TOTOBHOCTH II€PCOHAJIA KOTEIBHBIX K JEHCTBUSIM B aBapHHMHBIX cUTyanusx. Ilopsanok mpoBeneHus
y4e6HO-TpennpoBouHsix 3aHiatHii B IIAO «TpancHedTh». THnOBBIE HpPOrpaMMBl NPOBEACHHS
y4eOHO-TPEHUPOBOYHBIX 3aHATHH IO HAIPaBICHUIO IEATECILHOCTH OTJENa ITaBHOTO 3HEPreTHKA,
KacaeMoO BOCCTAHOBJICHHS PabOTOCIIOCOOHOCTH KOTEIFHOU U TEITIOCHAOXKEHHS IOTPeOHTENEH.

TpeGopanus DenepaibHBIX HOPM M TpaBWi B oOJacTH HPOMBIIUICHHOH Oe30macHOCTH
«IIpaBHia NPOMBIIIIEHHON 0€30MaCHOCTH NPH HCHOJIb30BAHUK 000pyI0BaHMs, pabOTAIOIIETO IO
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M30BITOYHEIM JaBiIeHHeM», «[[paBHI TEXHHYECKOH 3KCILUTyaTalMH TEIUIOBBLIX 3HEPrOYCTaHOBOK» U
«ITpaBu ycTpoiicTa ¥ 0€30IaCHOM IKCILTyaTalliy [TAPOBBIX KOTIIOB C JABICHHEM Ilapa He Oosee
0,07 MIla, BoJOTpeiHBIX KOTJIOB ¥ BOAOIOJOIPEBATEIIEH ¢ TEMIEPATYypPO# HarpeBa BOJBI HE BBIIIC
115 °C» K 3KCIUTyaTaluu KOTJIOB H BCIIOMOTaTENbHOro 000pyA0BaHMs KOTEILHOM YCTAHOBKH.

Haznauenne cucteMsl TO u P TemosHeprermdeckoro oOOpYAOBaHHUS, OCHOBHEIE
onpenenenus cucteMsl TO u P. Ilepuomuunocts u 06seM pabor no TO u P ocHoBHOro u
BCIIOMOTATEILHOTO O0OPYIOBAaHHS KOTENBHOM YCTAHOBKM: TEXHHYECKHH OCMOTP, TEXHHYECKOE
00CITy)XHBaHUE, TEKYLHI U KallUTAIBHBIA PEMOHT.

TexHudgeckoe OCBUIECTENBCTBOBAHUE (THIPABIMYECKOE HCIBITAHUE HPOOHBIM U pabounM
JIAQBJICHUEM, HAPY>XHBIH U BHYTPEHHHN OCMOTP) KOTJIOB.

Koncyasranun

HpOBCIIeHI/Ie JONOJIHUTEIILHOIO 3aHSTUS IO Ppe3yibTaTaM BXOAHOT'O KOHTPOJIA 3HaHPII>i,
o0y4Jaronmxcs Ju60 Mo pe3ybTaTaM TEKYIIEro WK PyOeKHOTO KOHTPOJA 110C/IE H3yIEeHH s KaKoii-
100 U3 TEM MPOTPaMMBIL.

Hrorosoe 3ansiTHe

OsHakoMIicHHE OOYy4arOIUXCI C COAEPXKAHHEM HPOU3BOACTBEHHOro OOydeHHsA Ha
npeaupuaTad 1o mporpamme «IIpou3BojcTBEeHHOE OOyYeHHE Ha NPEAIPHUATHHY, C TOPSAIAKOM
NPOBEICHUS KBATH(PUKALMOHHOTO 3K3aMeHa 1o mnporpamMme «Kpantn@ukanuoHHBIA 3K3aMeH B
o0pa3oBaTepHOM OpraHM3alMi» W BblZauya oOOydJaromuMCs 3THX nporpamM. O3HakoMJIEHHE
00y4JaroIUXcsd ¢ MpaBHIAMH 3alloJHEHUs «J[HEBHHKA NPOU3BOJCTBEHHOTO OOYdYEeHHs», BEIIa4a
o0yJarolMMcsl HalpaBICHHI Ha NPOW3BOJACTBEHHOE oOydeHue, OmankoB  «JlHeBHMKa
IPOU3BOACTBEHHOTO OOYy4YEHMs», aHKETHpOBaHHE OOydJalomWXcs IO BONpOCaM KavecTsa
OpraHu3aMy yaeOHOro nporecca B 00pa3oBaTeIbHOM YUPEKICHUH.
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STPAKTHYECKOE OBYYEHHUE
5.1 TEMATUYECKUH TUIAH

Ne KosmuecTBo
Tembl
L./1. 4acoB

1 | [leppuuHBIif HHCTPYKTaX Ha paboveM MecTe 2

2 | Bele3gHoe 3aHATHE Ha JEHCTBYIOIIYIO KOTEIBHYIO YCTAHOBKY 8

3 | ObcnyxuBaHue MapoOBHIX KOTIOB 8

4 | O6cnyxuBaHHE BOJOTPEHHBIX KOTJIOB 14

5 | YcTpoHcTBO CHCTEM XMMBOJIOIIOATOTOBKH 8

. UTOTI'O 40 |

5.2 COJEPXXAHUE TEM
Tema 1 IlepBuunbiii HHCTPYKTAX HA paboueM MecTe

[Iposenenne pna ofywaromuxcs MacTepoOM IPOM3BOJICTBEHHOTO OOYYCHHS WM
IpenojaBareyieM MEPBHYHOIO HMHCTPYKTaXa Ha paboueM MecTe, rae Oyaer HTpOBOIAMTHCA
IIPOM3BOJICTBEHHOE OOy4YeHHE B 00pa30BaTeNIbHOM OpraHu3alliy, IO YTBEPXKICHHOH Imporpamme
MHCTPYKTaXka, C COOTBETCTBYIOIIEH 3alICHIO B XypHaJIC PETHCTPallii HHCTPYKTaXeH Ha paboueM
MecTe.

Tema 2 Briezgnoe 3aHsiTHE Ha ASHCTBYIOMYIO KOTEJILHYI0 YCTAHOBKY

OsHakomiieHue ¢ paboToil OI0YHO-MOLYIBHOM KOTENBHOM M pabodMM MeCTOM omeparopa
6J109HO-MOXYJIBHOH KOTEIbHOM. VHCTpyMEHT, HCIONB3yEMBIii OIEpaTopoM - GII0YHO-MOAYIILHOM
KoTenbHOH. JlokyMeHTanus Ha paboueM MecTe onepaTopa 6I09HO-MOYJILHOM KOTEIbHOM.

Hzyuyenne ycrpodictBa M O0OCIY)XMBaHHMS IHUTATEIbHBIX, MPOAYBOUYHBIX, JPEHAKHEIX,
CIIyCKHBIX U IPYTHX TPYOOIIPOBOJOB OJIOYHO-MOYJIHHOM KOTEIBHOM.

H3zyuenne aBToMaTHKK G€30MIaCHOCTH U PETYJIUPOBaHMS OJIOYHO-MOTYJIBHOM KOTEJIHLHOIA.

OsnakomiieHHe ¢ paboTOH ITyHKTa MOJOrpeBa HEPTH U paboYUM MECTOM OliepaTopa IyHKTa
nogorpeBa Hedrn. MHCTpyMEHT, HCHONB3yEMBI ONEPaTOPOM IIYHKTA [OJOrpeBa He(TH.
HoxymeHTanus Ha paGodeM MecTe onepaTopa MyHKTa MOAOTpeBa He(TH.

N3ydyenue yctpoiictBa M 0OCIyXuUBaHHS OOOpYIOBaHHS, apMaTypbl, TapHUTYPbl M
TpyOONpPOBOIOB IYHKTA IOAOTPEBA HE(PTH.

H3ydenue aBTOMaTHKH G€30MAaCHOCTH U PETyYIMPOBaHUS IIYHKTA HOAOTpeBa HEPTH.

Tema 3 O6cay:xuBaHNe NaPOBbIX KOT/IOB

OtpaboTka HaBBEIKOB, HEOOXOMMMEIX JUIS MPOBEIEHHUs paboT Mo OOCITY)KUBAaHHUIO MAaPOBBIX
KOTJIOB, paboTaINUX Ha ra3000pa3HOM HJIH XHJIKOM TOILIUBE:

a) BO BpeMs OCMOTpa U MOJArOTOBKH KOTEJILHOFO arperara K padote;

6) mycka KOTEeJIBHOr0 arperara B paGoTy;

B) B IPOLIECCE KOHTPOJIS U YIIpaBJIEeHUS paboTOH KOTENBHOTO arperara;

I') BO BpeMsl IIaHOBO# OCTaHOBKH KOTEJILHOTO arperara.

OcMOTp ¥ 1IpoBepKka MCIPaBHOCTH H PpabOTOCHOCOOHOCTH OOOPYHOBAaHHA KOTIIA,
TOPEJIOYHOTO yCTPOHCTBA.

BersiBicHHE HEMCHPAaBHOCTH, NMPENSATCTBYIOMHME MyCKY KOTJIAa U TOPEJIOYHOTO YCTPOMCTBa B
paboTy ¥ co3aarolye yrpo3y aBapuy U IPUYHHEHUS Bpea JIOIIM U UMYIIECTBY.
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Hapy»xHbIif OCMOTp KOTENBHOTO arperara, Fopejo9doro yCTponcTaa.

I1poeepka Hamuuus u padorsr KUIT 1 A Ha KOTJIE B B CHCTEME T'OPENOYHOTO YCTPOMCTRA.

BeisBieHHe W (QUKCHpOBaHHE B CMEHHOM (BaXTE€HHOM) XypHalIE, a TaKXKe B XXypHaje
Je(exToB HeHCIpaBHOCTEH B paboTe KOTIOarperara ¥ ropejioyHoro yCrpoicTaa.

VYcrpaHeHue HEUCIIPaBHOCTEH B paboTe KOTJIoarperara ¥ ropeloyHoro yCTpoicTaa.

IMpoBepka paboTOCIIOCOGHOCTH NMPEIOXPAHUATEIBHBIX KIalaHOB B MOPS/IKE, YCTAHOBJICHHOM
PYKOBOJICTBOM IO 3KCILTyaTaIlHH.

3aHsTHS IPOBOJATCSA C UCIIOIB30BaHUEM HHTEPAKTUBHEBIX cpecTs 00yueHus (VICO).

Tema 4 O6ciayxuBaHME BOAOTPEHHBIX KOTJIOB

Ot1paloTKa HABEIKOB, HEOOXOOMMBIX Ui WpOBEAeHHS paboT 1o OOCTYy>KUBAHHIO
BOJIOFPEHHBIX KOTJIOB, paOOTAIOMUX Ha ra3000pa3sHOM HIIH KUAKOM TOILIUBE:

a) BO BpeMs OCMOTpa ¥ ITOArOTOBKH KOTEIBHOT'0 arperara k pabore;

0) mycka KOTEIBHOTro arperata B paboTy;

B) B Ipoliecce KOHTPOJIS ¥ yIpaBieHUs paboToH KOTEIBHOTO arperara;

T') BO BpeMs IUIAHOBOH OCTaHOBKH KOTEJILHOTO arperara.

OcMOTp W TMpoOBepKa WKCIPAaBHOCTH M paboTocHOCOOHOCTH 00OpyIOBaHHMSA KOTIA,
TOPENOYHOr0 yCTPOHCTBA.

BeIsBiIeHHE HEMCIPABHOCTH, MPEMATCTBYIONIME MYCKY KOTJIa U TOpEJIOYHOro YCTPOHCTBA B
paboTy ¥ CO3JaloNUe Yrpo3y aBapuy U IPUYHHECHHUS BpeAa JIOAIM H HMYIIECTBY.

Hapy>XHBIi OCMOTp KOTEJIBFHOTO arperara, ropeJIouHoro ycTpoicTaa.

IIposepka Haymuus u padotel KUII u A Ha KoT/Ie ¥ B CUCTEME FOpEIOYHOIO YCTPOHCTBA.

BouBieHre u (QUKCHpPOBAaHWEC B CMEHHOM (BaxXTEHHOM) JKypHajle, a TaKKe B JXypHaje
nedexron HechpaiBHocreﬁ B paboTe KOTJIoarperata ¥ ropeJiouHoro yCTpoicTBa.

YcTpaHeHHe HEUCTIPABHOCTEH B paboTe KoTjIoarperara ¥ ropelo4Horo yCTponucTsa.

ITpoBepka paboTOCIOCOOHOCTH NPENOXPAHUTENBHBIX KIAaHOB B MOPSJKE, YyCTaHOBICHHOM
PYKOBOJCTBOM IO IKCILTyaTallUH.

3aHATHS TPOBOIATCS C HCIIOB30BaHAEM HHTEPAKTHBHBIX cpeAcTB 00ydenus (MCO).

Tema S YcTpoiicTBO cHcTeM XHMBOAONOATOTOBKH

W3ydeHne Ha OpaKTHKE YCTPOMCTBA W MNpPHHIMNA pabOTHI MEXaHWYECKHX (UILTPOB
UCXOIHOM BOMEI, HATPHUM KAaTHOHHTOBBIX (PHIBTPORB, COJIEPACTBOPUTENCH, aKKYMYIITOPHBIX OaKoB,
Jiea’paTopoB.

JemoncTpanus pabothl ycraHoBkd XBO, mozennpoBanue HEUCIPABHOCTEH M aBapHUHHBIX
curyanuii. JleMoHcTpanus paboTHl Jieadparopa, MOACTUPOBAHUE HEHCIPABHOCTEN M aBapUHHBIX
CUTyaLHii.

3ausTHs IPOBOJATCS C UCTIONIBL30BAHUEM HHTEPAaKTUBHBIX cpecTB obyuenus (MCO).
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6 IIPON3BOJACTBEHHOE OBYYEHHUE HA IIPEAIIPHUATHAN
6.1 TEMATUUYECKUU ITJIAH

Ne KoanuecTBO
Tembl
/1. 4acoB

1 IloAroTOBUTENBEHBIE MEPOIIPUATHS 8

5 OO0cnyXBaHHE TOTIOK KOTJIOB, pabOTAIONIMX HA Ia3000pa3HOM H KHIKOM 4
TOILJIMBE
OKkcmmyatanuss ¥ OOCIy)KMBaHUE HApOBBIX W BOAOTPEHHBIX KOTJIOB,

3 | ropenoyHBIX YCTPOHCTB, paboOTaOUMX Ha ra3o00pa3HOM WM JKHJKOM 32
TOILTHBE
OKkcrmiyaranmus W OOCHY)XHBaHHE BCIIOMOTATEJILHOTO 000pyIOBaHUS

4 | koTenbHOM YCTaHOBKM, pabotaiomieif Ha ra3oo0pa3sHOM WIH JKHAKOM 32
TOILJIUBE

5 OO6cnyxuBaHue W NPOBEPKa KOHTPOJBHO-U3MEPUTENBHBIX MPHOOPOB, 16
aBTOMaTHKM O€30MaCHOCTH U aBapUUHON CHTHAIA3ALUN

6 | Bemonnenue pabot oneparopa KOTEJILHON B COCTaBe OpUrapl 40

ATOI'O 152
6.2 COOEPXAHUE TEM
Tema 1 [loaroroBuTENILHEIE MEPONPUATHA
Osnakomienne ¢ paboYuM MECTOM M NPOM3BOJICTBEHHBIMHM HMHCTPYKIHSMH OIEpaTopa
KOTEJILHOM.

BemonHenne koMmiulekca paboT, NPEANIECTBYIONMX NPOXOXKICHUIO IPOU3BOJCTBEHHOIO
00ydeHMs Ha IpeIIPUSITHH.

Tema 2 OJxcmiayatamus #  o0CHYy)KHMBaHHE TONOK KOTJIOB, pa0oTalomux Ha
razo00pa3HOM HJIH )KH/IKOM TOILIMBE

Ioa pykoBOACTBOM MHCTPYKTOpA IIPOU3BOACTBEHHOTO O0YUEHNs, 00yUarOIuiics 0CBANBAET
IPAKTHYECKHAE HABBHIKH BBIIONHEHHS CIIEAYIOIMUX ONEpaluii Mo KCIUIyaTallMd U OOCIIYKHBAHUIO
TOIIOK KOTJIOB, pa0OTAIOIIHMX Ha ra3000pa3HOM HITH XHAKOM TOILUIHBE:

a) BO BpEMs OCMOTpA H IOJrOTOBKH KOTEJILHOI'O arperara K pabore;

6) mycka KOTeJILHOro arperata B paGoTy;

B) B [IpoLiecce KOHTPOJIS U YIIPaBJIEHHS paboToi KOTEIBHOTO arperara;

T') BO BpeMsl IUIAHOBOH OCTAHOBKH KOTEJILHOTO arperara.

IIpoBepka MCTIPaBHOCTH TOLIKH U a30X0/IOB, 3AIIOPHBIX U PETYJIUPYIOMIAX YCTPOMCTB.

IpoBepka OTCYTCTBHS B TOIKE JTIOJIEH U IIOCTOPOHHHUX MPEAMETOB.

IIpoBepka cocTOsHHE ITOBEPXHOCTEH HAarpeBa TOIKH - XKapOBO# TPyOBI U ILIMOTAPHBIX TPYO
2-r0 B 3-ro X0Aa Ha HAJIMUMe TPEIUMH, HAAPBLIBOB, OTAYJIHH, BBITYYHH M KOPPO3HH - XKApPOBOH
TPYOBI.

IIpoBepka cocTosiHHE OTHEYNOPHOH (QyTepoBKH (HPOHTANBEHOW KPHIIIKK TOTIOYHOMN JBEPIIHI
WIH M30JIIUN TONOYHOM JBEPIBI U3 MYJUIMTOKPEMHE3EMHUCTOrO BOJIOKHA.

IIpoBepka LENOCTHOCTH 3AIMUTHONH 0OMYPOBKH OapabaHa KOTJa, COCTOSHHE MTOBEPXHOCTEMN

Harpepa, QyTepPOBKH KOTIIA.

IIpoBepka HEMOCTHOCTH 30NN U3 MUHEPATIBHOM BaThl, 3aKPHITOH CBEPXY JCKOPATHBHOM
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CHEMHOM 0OIMIIOBKOM H3 TOHKOTO CTAJIBHOTO JIMCTA C LBETHBIM 3AIIUTHBIM IIOKPLITHEM.

OCMOTp COCTOSIHUS U TIOJIOKEHHUS KPAaHOB M 3a/IBHXKEK Ha Ia30IpoBOJC.

ITpoBepka repMETUYHOCTH apMaTypbl H TPYOOIIPOBOJOB, IIOABOIAIIMX ras.

ITpoxyBaHKe ra3onpoBojia 4epe3 NPOAYBOYHYIO JIMHHIO B COOTBETCTBHH C TPEOOBaHUSIMH
PYKOBOJCTBA (MHCTPYKIMH) 10 3KCILTyaTalluy KOTIa.

[IpoBepka OTCYTCTBHSI yTEUEK Ia3a M XXUIKOTO TOILIHBA.

IIpoBepka MCIPABHOCTH, COCTOSHUS M pabOTHI B3PBIBHBIX NPEJOXPAHHTENLHBIX KIIallaHOB
MHOTOPa30BOT0O HCIIOJIb30BAHHSL.

[IpoBepka  LEJOCTHOCTH X  TONIIMHBI  acOecToBOHM  MeMOpaHbl — B3PBIBHBIX
IPEOXPAHATEIBHBIX YCTPOUCTB 0OAHOPA30BOIO HCIIOIb30BAHMUS.

IMomorpeBanye TOILUIMBA JO YCTAHOBJICHHOHM TeMIEpaTyphl IE€peli PacTONKON KOTia,
paboTaromero Ha >KHUIKOM TOILUIHBE.

IMpoBepka COCTOSHHE YCTpOMCTBa A CTAaOWIM3alMM IIPOIECCa TOPEHHSA B TOMOYHOM
HIPOCTPAHCTBE KAMEPHOM TOIIKH.

VYoTHEHHE OTBEPCTHI B TONKE M ra30xoax KoTjia IOCHE BHYTPEHHEro OCMOTpa TONKH.
VIUIOTHEHHE TOMOYHEBIX JBEPEIl )KapOTPyOHBIX KOTJIOB MIHYPOBBIM acOecTOM

BenrunupoBande TONKH W Tra3oXoZoB, paboTalomuX KOTJIOB, B COOTBETCTBHU C
TpeGOBaHUAMYU PYKOBOJCTBA (MHCTPYKIMH) IO SKCILIyaTalMH KOTJA, 3aKPHITHE PEryIHpPYIOMHUX
3aCJIOHOK Ha BO3/TyXOBOJAAX.

ITpoBepka HaBieHMs rasa Ha €ro BBOJE M BO3JyXa Ilepell TOpelKaMHh B COOTBETCTBHH C
TpeOGOBaHMSIMH PYKOBOACTBA (MHCTPYKIUH) ITO SKCILTyaTalliy KOTJIa.

ITyck KOTJIOB Ha ra3oBOM M XU/KOM TOILIMBE B COOTBETCTBHMH C TPeOOBaHHMAMH M IIOPSIKOM,
yCTaHOBJICHHBIMH B MHCTPYKIUH (PYKOBOJICTBE) IO 3KCILTyaTall{H KOTIoarperara.

ITyck TemnoBbiX ycTanoBok ¢ APM omneparopa KOTEIBHOH B HOPSIKE, YCTaHOBJICHHOM
WHCTPYKIHEH 0 KCILTyaTalluy KOToarperara.

Ob6ecneueHue NOACPKaHUS YCTAHOBIEHHOTO peXXrMa paboThI KOT/Ia Ha ra30BOM M JKHAKOM
TOILIMBE, II0/1a4¥ ¥ FOPEHHs TOIUINBA, HEOOXOMMBIX JUIsl TOPEHMS - TATH B PacXoa BO3ayXa.

Kontpons u ynpaBnenue paboToii (GopcyHOK HpH SKCIUTyaTalMM KOTJa Ha JKHIKOM
TOILJIMBE.

VYupagpienue paboTo#i KOTNa, paBHOMEPHOCTBIO NOAAYH JXKHJKOIO TOIUIMBA H BO3JdyXa B
TOIIKY KOTJIa.

KoHTpoJis aByieHus ra3a, XKUIKOro TOIUIMBA K BO3AyXa.

ToanepxaHue YCTOWYMBOrO TOPEHHS TOIUIMBa O€3 OTphiBAa IUIAMEHH OT TOPEIIKH HIIH
MIPOCKOKA €T0 B TOPEJIKY.

KoHTposh 1[BeTa IJIaMEHH B TOIOYHOM IIPOCTPAHCTBE U LIBETA YXOAAIIMX ABIMOBBIX I'a30B.

BeHnTunupoBaHue TONKH U Ta30X0A0B BO BpeMsl IUIAHOBOM OCTAHOBKH KOTIIA.

3akphITHE OTKIOYAIOIIMX 3acCIOHOK H IMOEpOB Ha Ta30BO3JyXOBOJAX, a TakKe
HAMpaB/SIONIMX AallllapaToB TATOAYTHEBBHIX MamIMH (YCTPOMCTB) IIOCIE€ OCTAaHOBKH KOTEJIBHOIO
arperara.

PacxonaxkuBaHHe KOTJIOB IOCJIE OCTAHOBKH B PE3€PB HIIA PEMOHT.

Tema 3 Dkcmiayatanus # 00CTy)KHBaAaHHE IAPOBBIX H BOJOIPEHHBIX KOTJIOB,
ropeIOYHBIX YCTPOHCTB, padoTaloNmHX Ha ra3000pa3sHOM HJIH 3KH/AKOM TOILIMBE

Mo pyKOBOACTBOM HHCTPYKTOpa MIPOU3BOICTBEHHOTO 00y4YEeHHs, 00yJaroIuiics OCBauBaeT
NPAKTHYECKHUE HABBIKM BBIMOJIHEHUS CIEAYIOIMX OIepalyii Mo 3KCILTyaTallud H 00CITy)XHBaHHIO

24



IIApOBBIX WM BOAOTPEMHBIX KOTJIOB, pabOTaIOMKUX Ha ra3000pa3HOM WM XKHIKOM TOILIUBE:

a) BO BpeMs OCMOTpa K IOJrOTOBKH KOTENILHOTO arperara K pabore;

0) mycka KoTeNpHOTO arperara B pabory;

B) B IIpoliecce KOHTPOJIS M yIIpaBieHUs paboToit KOTENBHOTO arperara;

T') BO BpeMsI IUIaHOBOH OCTaHOBKHM KOTEIBHOTO arperara.

OcMoTp ¥ MpoBepKa UCIPABHOCTH U paboTOCOCOOHOCTH 000PYIOBaHUS KOTIIA.

OtpaboTka MeTOI0B 6€30IacHOT0 IIPOM3BOACTBA PabOT MPH OCMOTPE U MPOBEPKaAX KOTJIA.

BriaBieHne HeucIIpaBHOCTH, NIPENMATCTBYIOMIME IIyCKY KOTJIA B pabOTy M CO3JIAIONINE YTPO3Y
aBapuM U IPUUMHEHHS Bpeaa JIFOISIM H UMYIIECTBY.

Hapy>xHBIif OCMOTp KOTEJIBHOTO arperarta.

IIpoBepka HanMuus ¥ YPOBHS BOABI B KOTCJILHOM arperare.

ITpoBepka oTCyTCTBHS 3ariymiek Mexay (uUIaHIlaMd Ha JMHHH BXOJa MW BBIXOJa BOIBI M3
KOTEJILHOTO arperara (BoJIorpeHHsblit kotei), TpybonpoBoaax CIIIIK.

IIpoBepka INOTHOCTH M JIETKOCTH OTKPHIBAHUS U 3aKPhIBAHUS BEHTHUJIEH, CTYCKHBIX KPaHOB.

IIpumensaTs MeTOABI 6€30IaCHOTO NPOM3BOACTBA PabOT IpPH OCMOTPE M IIyCKE KOTJIa H
obopynoBaHus B paboTy.

Hcnonp3oBars B paboTe HOPMAaTUBHYIO H TEXHHIECKYIO JOKYMEHTAIHIO.

ITpoBepka UCpaBHOCTH apMaTypHI.

3amojIHEHME KOTJIa BOJOM IyTeM 3amycka HHUTATENIbHBIX (IMapoBOM  KOTENn) H
LUPKYIANUOHHBIX HACOCOB MM MOANMTOYHBIX HACOCOB (BOAOTPEHHBIM KOTEN).

ITpoBepka TemirepaTypsl BOJIBI B KOTIIE.

IlpoBepka OTCYTCTBHSI TEXHOJOTHYECKHX 3amiiylleK Ha [UTATENbHBIX JIHHHAX,
[IPOIyBOYHBIX JIMHUAX (IIapoBoii KoTen), Tpybonposoaax CIIIIK.

KoHTposb HCHPaBHOTO COCTOSHHS KOTJIA, COOJIIOAEHHME YCTAaHOBJICHHOTO PEXHM paboThI
KOTJa.

BeiiBneHue W (UKCHpOBaHHE B CMEHHOM (BaXTEHHOM) XYpHaje, a Takke B JKypHale
JedexToB HeucnpaBHOCTEH B paboTe KOTIIoarperara.

ITpuHATHE MEp K YCTpaHEHUIO HEUCIIPABHOCTEH B padoTe KoTioarperara.

KoHTposs ypoBH: BOJIBI M JaBIeHHS [1apa B IAPOBOM KOTIIE, MOICPKAHHE YCTAHOBICHHBIX
PEXHMMOB M IIapaMeTpOB pabOTHI KOTIOArperara, MoyIepXKaHue TeMIIepaTypsl BOAbI BOAOTPEHHOM
KOTJIE ¥ CUCTEME B 3aJIaHHBIX IIpejIeiiax.

IIpoBepka BomoykasaTenbHOH apMaTyphl (IIapOBO# KOTEN), MPEeJOXPaHUTEIFHBIX KIAllaHOB
B CPOKH, YCTAaHOBJIEHHBIE MHCTPYKIIMEH 10 SKCIUTyaTallHH.

IIpoBepka paboTOCIOCOOHOCTH MPEJOXPAaHUTENBHBIX KIIAIAHOB B MOPSJKE, YCTAHOBIEHHOM
PYKOBOACTBOM IO SKCILTyaTaIllH.

IIpoxyBka mapoBoro KoTjia B OPSIKE, YCTAHOBIEHHOM PYKOBOJICTBOM IO SKCIUIyaTal{HH.

OcranasnuBanie paboThl KOTIa B MOPSJKE, YCTAHOBICHHOM TPEOOBAaHMSIMH HMHCTPYKIHH
(pyxoBOZICTBa) MO 3KCIUTyaTal{il KOTJIOarperara.

OcTtanasnuBaHue paboTHl KOT/IA [0 YKa3aHHIO PYKOBOJCTBA B COOTBETCTBHH C MOPSIKOM,
YCTaHOBJIEHHBIM MHCTPYKIIHEH 1O DKCILTyaTalluH.

OcranapnuBanue pabOTBI KOTIa B AaBapUHHOM peXHME 0pH BBIXOAE W3 CTPOsS
BOJIOYKa3aTeIbHBIX NPUOOPOB, NMOHMKEHWH DPAa3pEKEHHSA B KOTJIE, OOHAPYXKEHHH B OCHOBHBIX
3JIEMEHTaX KOTJa TPEUIVH, BEIMYYHH, IIPOITYCKOB B CBAPHBIX IIBAX.

JokymMeHTanbHOe 0popMIICHHE pe3yIbTaTOB OCTAHOBKHU KOTJIA.

Ilyck obopynoBanus KOTEIHHOH.
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IMpekpamenue paboThl KOTIAa B aBapHHHOM pEXHME B THOPAAKE, YCTaHOBIEHHOM
PYKOBOJICTBOM (HMHCTPYKIMEH) IO 3KCILTyaTallu KOTIaA.

Tema 4 Dxcmiyarauus H  00CIyXKHBaHHe BCIIOMOraTejbHOro o0opyaoBanHHs
KOTEJIbHOH yCTAHOBKH, padoTaomeil Ha ra3000pa3HOM HJIM KHAKOM TOILINBE

IMox pyKOBOACTBOM HMHCTPYKTOpA MPOU3BOJICTBEHHOTO 00ydeHus, 00y4atonMics 0CBauBaeT
IPaKTHYEeCKHE HABBIKH BBHITOJHEHHUS CIEHYIOIIMX ONEpaluii Mo 3KCIUTyaTaluh B OOCITY)XUBAHHUIO
BCIIOMOTATEILHOTO O00OpYIOBaHMS KOTEIBHOM KOTIIOB, paboTalomuxX Ha ra3oo0pazHOM WIH
XKUJIKOM TOILIMBE:

a) BO BpeMs OCMOTpa U IIOJITOTOBKH KOTEIHHOr0 arperara k pabore,

0) mycka KOTeNBHOro arperara B paboTy,

B) B Ipoliecce KOHTPOJIA U yripaBiieHus paboToit KOTENBHOro arperara,

r) BO BpeMsl IIAHOBOM OCTaHOBKH KOTEJIFHOTO arperara.

IIpou3BOIUTH OCMOTP M TPOBEPKY HCHPABHOCTH M PabOTOCIIOCOOHOCTH O0OPYAOBaHHSA
KOTENbHOH.

IMpumenars Mertoawsl Oe30macHOro MpPOM3BOACTBA pabOT MpH OCMOTPE M MPOBEPKax
BCIIOMOTaTEIBHOrO 000pYI0BaHMs KOTEIBHOH.

IIpoBepka HCIPAaBHOCTH MUTATENBHBIX HACOCOB (IIAPOBHIE KOTAHI).

IIpoBepka UCTIPABHOCTH, COCTOSTHHS U PabOTHI BEHTUIATOPOB.

[IpoBepka UCIIPAaBHOCTH ABIMOCOCOB U BEHTHIISATOPOB.

KoHTpONIb HCIPaBHOTO COCTOSHHS BCEro OOOpyAOBaHMS KOTENbHOH, cOOMOAeHUE
YCTaHOBJICHHOTO PEXHUM PabOTEL

BoiBrneHne W (UKCHpPOBaHHE B CMEHHOM (BaxXTEHHOM) >KypHalle, a TakKe B XKypHaie
.Z[e(i)eKTOB HEHcIpaBHOCTE B paboTe O0OCTY>XKHMBAaGMOro0 BCIIOMOTATEBHOTO 000OpyIOBaHHS
KOTEJIBHOH.

OrpaGoTka Mep 10 YCTpaHEHHIO HeHcmpaBHOcTedi B pabore 00CIyKHBaEMOTo
BCIIOMOTaTEIbHOTr0 000pYAOBAHUSA KOTENBHOM.

HaGmonenne 3a paboToM CETEBBIX U IIUPKYJIIPHBIX HACOCOB.

OcrtanaBiuBanue paboTH KOTJIA B aBapHIHOM PEXXHUME TIPH OOHAPYKEHUH HEHCIIPaBHOCTEH
00CITy>)KUBAaEMOro 000pYIOBaHMUsI, YCTPOUCTB 0€30IIaCHOCTH, CPEACTB aBTOMATHKYM M CUTHAJIM3ALIUY,
IpeKpareHUH AeHCTBUS IUPKYJIAIHOHHBIX HACOCOB.

OTKIIIOYEHHE BCIIOMOTaTeIbHOT0 000pYI0BaHUS KOTENbHOI BMeCTE C JE€QEKTHBIM Y3JIOM.

TemaS  IlpoBepka  KOHTPOJBHO-H3MEPHTEJIbHBLIX  NpPUOOPOB,  aBTOMATHKH
0e30MacHOCTH H aBapHIiiHON CHrHAIH3ALHA

IIpoBepka HamMIus ¥ pabOTH MAHOMETPOB HA KOTJIE ¥ B CUCTEME, a TaK)Ke HAJIMYUs Maclia B
TWIb3aX TEPMOMETPOB.

ITpoBepka HCIPaBHOCTH ¥ COCTOSIHHSL CUCTEMBI aBTOMATHKH U PETYJIMPOBAaHMUS.

[IpoBepka HCTIPaBHOCTH KOHTPOJIBHO-U3MEPUTEIBHBIX IPHOOPOB.

BrisiBlieHre W (PUKCHpOBaHWE B CMEHHOM (BaXTEHHOM) JXypHajle, a TaKXe B JKypHaie
neeKTOB HEUCIIPaBHOCTEM B paboTe CPEACTB aBTOMATHKY M CUTHATH3AIMH.

[lpunsatHe Mep K YCTpaHCHHIO HEWCHpaBHOCTEH B paboTe CpPEACTB aBTOMATUKH U
CUTHATH3AIHH.

IIpoBepka HCIIPaBHOCTH U OCMOTP YCTPOMCTB ¥ IPUOOPOB aBTOMATAYECKOTO YIIPABICHUS U
6€30MacHOCTH KOTJIa B IIOPSJIKE, YCTAHOBICHHOM PYKOBOJICTBOM IO 9KCILTyaTalliH.

IIpoBepka MAaHOMETPOB B, YCTaHOBIICHHBIC HHCTPYKI{HEH O SKCILTyaTaI[uH, CPOKH.
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OcranasnuBanue pabOTy KOTJIa B aBapUHHOM PEXHME IIPH OOHApY>KEHHH HEHCIIPaBHOCTEH
yCTPOHCTB 6€30MaCHOCTH, CPEICTB ABTOMATHKH ¥ CUTHATM3AlMY.

Tema 6 BoinosiHeHne padoT oneparopa KoTeJbHOI B cocTaBe OpHIaJbl

ITox pyKOBOJCTBOM MHCTPYKTOpa BBIIOJHEHHE Ha pabodeM MeCTe oleparopa KOTEIBHOM
YCTAHOBKH IIOJIHOTO KOMIUIeKca paboT, MpeAyCMOTPEHHBIX IPOM3BOACTBCHHOM HHCTPYKLHEH M
TPeOOBaHUAMM, IPEALABISEMBIMA K KBaIH(QUKAUM B COOTBETCTBHH C INPO(ECCHOHATBHBIM
cranaaproM «PabOTHMK MO 3KCIUTyaTanud oOopyIoBaHHs, paboTaiomero noj H30BITOYHBIM
JaBJIeHHEM, KOTJIIOB H TPyOOHpOBOIOB napa» (yIB. IPHKa30oM MHHHCTEPCTBA TPYAA U COLMAIBHON
3amuTel PO ot 24 nexabps 2015 romga Nel129H).
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7 9K3AMEH

TEMATUYECKUM TJIAH
Ne KoauiecTBo
Temb1
n./m. 4acoB

1 | Koncynsranuu 8

| 2 | KpanugukanuoHHas npakTudeckas pabora 16
| 3 | Teopermueckuii 5K3aMeH 8
HUTOIo 32

7.1 KoncyabTanuu

Hndopmarus o corepxaHiu TEOPETHUECKOro SK3aMeHa, €ro MPOBEJCHUH U OLICHKE.

OTBeTH y4eOHO-TIPENOAaBaTENILCKOrO COCTaBa 00pa30BaTENIbHOTO YUPEKACHUS Ha BOIPOCH
oOyugaromuxcs, cBs3aHHble ¢ BbInonHeHneM Kpamn¢pukanuoHHOH mpakTudeckod paboThl M cladu
TEOPETHYECKOTO IK3aMEHa.

7.2 KpamndukanuoHHas NpakTHIecKas pabdora

B yuebHo#t maGopaTopuM WIM MacTepckodl Ha MOATOTOBJICHHOM OOOpYAOBaHHH C
cobroieHueM HOPM U IIPaBUJI 10 OXpaHE TpyJAa 00ydaromuMcs BHITOTHAETCS KBATA(UKAIIMOHHAS
IpakTHIeckas paboTa A pa3psia, Ha KOTOPBIl OH MPETEHIyeT.

B mpouecce BBIHIONHEHUS KBATU(UKAIMOHHONW MPAaKTHICCKOM paboThl odopmiseTcs
«3aKIOYE€HHE O BBHIIOJHCHUH KBATH(PUKALIMOHHON TMpaKTHYSCKOM paboTBl», B KOTOPOM
KBaIM(HUKAMOHHON KoMECCHEH 00pa30oBaTeNIbHOTO YUYPEXKICHUS YKa3bIBAa€TCS ONEHKAa €€ -
BBIIIOJIHEHUS M pEKOMEHTyEMBIH KBaJTU(HKAIMOHHBIH pa3psi.

«3aKIIOYCHHUE O BBHIMOJIHEHUM KBATUGUKAIIMOHHON NpakTHYecKo paboThl» YTBEpKAAETCS
IpeAcenaresieM KBaIA(UKAIMOHHONH KOMUCCHH 00pa30BaTENbHOTO YUPEKICHHUS.

HaumenoBanue KBaTM(PUKAIMOHHON TIPAKTHYECKOM pabOTBI ONpeAesseTcs CaMHM
obyyaromumcs 1o xepedbeBke B coOoTBETCTBUM € [IprnoxenueM 1.

7.3 Teopernueckuii yx3aMeH

IIpoBoauTcs B BHIE YCTHOTO TEOPETHUYECKOTO SK3aMEHa IO OwmiieTaMm, COCTABICHHBIM H3
9K3aMEHAIMOHHBIX BOIPOCOB B COOTBETCTBHUH ¢ IIprnoxenuem 2.

KagecTBO  OTBETOB Ha  BONPOCHI  TEOPETHYECKOTO  OK3aMeHa  OLICHHBACTCH
KBATM(UKAIMOHHONH KOMUCCHEH 00pa30BaTEIbHOTO YIPEXKICHHUA.

B cocraB sK3amMeHaIMOHHONH KOMHUCCHU JOJDKHBI BXOIUTh:

- npeactasuteny OCT (B kadecTBe npenceaarencit KOMHCCHIA);

- peJicTaBuTeNN negarorudeckoro nepconaia OO.

Ilo 3aBepmennu oOyuenus OO odopmisseTr TOKYMEHT YCTaHOBJIEHHOro oOpasiia,
HOATBEPXKAAIOMI TNpoxoxaeHue obyuenuda. B moxkymeHTe, moaTBepkiaromieM oOydeHHE IO
IporpaMme TNpoQEeCCHOHATBHONH TOATOTOBKH, YKa3bIBAIOTCA KBATH(HKAIMOHHBIA  pasps,
OCHOBHBIE TEMbI IPOrPaMMBI U IIPOJAOJDKHTEIHHOCTD HX U3yYCHHS.

ITpu onpenenennu ypoBHS IPHUCBAMBAEMOTO KBATH(PHKAIMOHHOIO Pa3psala YUHTHIBAIOTCS
OLICHKH TEOPETUYECKOTO 3K3aMEHA, BBHINOJIIHEHUS KBATUGUKAIMOHHON MPaKTHYECKOW paboThI U
IIPOM3BOJCTBEHHOTO OOYIECHHUS Ha NPEATPHATHH.
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8 TPEBOBAHUSA K MATEPUAJIBHO-TEXHUYECKOMY OBECITEYEHUIO

No Emununa
HaumenoBauue . | KonuuectBo IIpumeuanus
I./1I. U3MEpeHui
1 2 3 4 5
Jonyckaercs
HCIOJIb30BaHUE
obopynoBaHus
1 | I'openka razomaszyTHas IT. 1 .
JEUCTBYIOIIETO
IPON3BO/ICTBEHHOTO
o6BexTa
Curnanuzarop oKcHJa yriiepoja,
2 | CUTHaIM3aTOP FOPIOYMX I'a30B T, 1
(MeTaHa)
JomyckaeTcs
HCIIOJIB30BaHHUE
obopynoBaHus
3 | Maker Tennoo6MeHHOTO anmapara IIT. 1 . Py
JAECUCTBYIOIIETO
IPOU3BOICTBEHHOTO
o0BekTa
Hacoc BepTUKa/IbHBIH
4 | MHOTOCTYHEHYATHIH LEHTPOOEKHbIIH IT. 1
tuna «CR» (6o aHasor)
5 Hacoc nentpo6exnrrit Tuna « UPS» 1
. IIT.
(u6o ananor cepun «MHaitH»)
6 | Hacoc tuna «I1I» IIT. 1
Crenzbl JEMOHCTPALHOHHEIC 10
7 KOMILL 1
oXxpaHe TpyAa
CreHzpl IeMOHCTPALMOHHEIE 110
8 | yCTpOKHCTBY M SKCILTyaTaIldu KOMILI. 1
obopynoBaHus
Homyckaercs
Tpenaxxep xoTenbHOI ¢ BOIOrpeitHBIM HCIOJIb30BAHHE
g |Xomiomc TpyOoIpoBoAaMU 1 0060opyToBaHUS
IIT. .
(NOANUTOYHBIMHE, APCHAKHBIMH, JIEHCTBYIOIETO
CIIyCKHBIMH) TOpSTYCH BOJIBI IIPOU3BOJICTBEHHOTO
o0BeKTa
. Hormyckaercs
TpeHaxep KOTENBHOM ¢ TapOBHIM
HCIIOJIb30BaHUE
KOTJIOM C TpyOOIIpOBOAaMH Iapa H
. obopyroBaHus
10 | ropstueii Bogpl, MUTATEIHLHEIMH, IIT. 1 .
JICHCTBYIOILIETO
IIPOAYBOYHBIMHM, APEHAKHBIMH,
IIPON3BOACTBEHHOTO
CIIyCKHBIMH
o0BekTa

29




No Enunnmna
HaunMmeHnoBanue . | KomngecTBo [Ipumeuanus
n./m. U3MepeHu it
1 2 3 4 5
Jomyckaetcs
O6opynoBaHue XpaHSHUS U
. HCIIOJIb30BaHNE
MOJTOTOBKH TOIUIMBA TS KOTEIbHOM
3 obopyznoBaHusI
12 | paboTaronieit Ha )XHIKOM TOILIHBE. IIT. 1 .
JIEUCTBYIOIIETO
(TomnuBHEIE EMKOCTH, TOTUTHBHAS
. IIPOU3BOACTBEHHOTO
CTaHLMS KOTEIBHOM
00BeKTa
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14

9 CIIUCOK JIUTEPATYPbHI © HOPMATHUBHbBIX I_(OKYMEHTOB1

Mesxrocy1apcTBEHHbBI CTaHapT roCT 34182-2017
"MarucTpaibHbIN TPYOOTIPOBOAHBIH TpaHCIOPT HEPTH U HEPTENPOMYKTOB. DKCIITyaTauus U
TEXHAYECKOE 00cTy)uBaHue. OCHOBHBIE TIOJIOXKCHHS .

Ipodeccuonansubiit cranaapT «PaboTHHK MO 3KCILTyaTanuy 0OOpyHOBaHUS, pabOTAIOIMIEro
oz HU30BITOYHBIM JIaBJICHUEM, KOTJIOB %} TpyOOIIPOBOAOB napa»
(yTB. npukasoM Munucrepctea Tpyna u conuanbHo# 3ammtel P® or 24 nexabps 2015r
N 11291) xox 40.106 omeparop KoTenBHOIM

KoMmpeccopHble ¥ HacOCHbIE YCTAHOBKH. Y4EeOHHMK IS HAYAIGHOTO IPO(ecCHOHAIHLHOTO
o6pazoranus / mox pea. U.C. Bepurun. M.: Axanemus, 2007.

KotenbHble ycTaHoBkM H mnaporeHeparopel. Mocka-Mkesck: HHUL PerymsprHas wu
XaoTH4ecKas AuHamuka, 2005,

JiunoB I0O.M., TpetesxkoB IO0.M. KotenpHbie ycTaHOBKH M maporeHeparopsl. M.: Mxegck,
PXO, 2005.

OP-13.020.00-KTH-045-18 MaructpansHblii  TpyOONpPOBOAHBINH TpaHCIOPT He()TH H
HedTenpoaykToB. CructemMa 3KOJIOTHIECKOTO MEHE/PKMEHTA. PYKOBOACTBO M0 MPUMEHEHHIO.
OP-27.010.00-KTH-0014-20 Maructpansubiii TpyOOMpOBOAHBIH TpaHcnopr HepTH U
HedrenpoxykroB. CrucTeMa 3HEPreTHIECKOro MEHEDKMEHTa. PyKoBOICTBO O IPHMEHEHHUIO
Ionuep E.JI. OcHOBBI COBpEeMEHHBIX TEXHOJOTHHA 00yyeHus. Metonudeckoe mocobue. CII6.:
UIIK CIIO, 2005.

ITpuxas MuHnuctepcTBa Tpyaa M coumanbHoi 3amuTtel PO ot 20 ampens 2022 r. N 2231
"O6 ytBepxaeHuu I[lomoxeHus 06 0COOEHHOCTSIX PacCIeHOBaHMS HECYACTHBIX CIIydaeB Ha
IPOM3BOJCTBE B OTACNBHBIX OTpacisX M OpraHM3audsaX, ¢opM  JTOKYMEHTOB,
COOTBETCTBYIOIIMX KJIacCU(PHKATOpOB, HEOOXOAUMBIX JUIS paccielOBaHUS HECYACTHBIX
cliy4aeB Ha IPOM3BOACTBE".

I10OT223 «IlpaBuna no oxpaHe TpyZa NpH SKCILUTyaTallMH JIEKTPOYCTaHOBOK».

IlpaBuna ycrpoiictBa U Ge30MacHO# SKCIUTyaTallid MMapoOBHIX KOTJIOB C JABICHHUEM IIapa He
6onee 0,07 MIlla, BomorpeiHIX KOTJIOB H BOAOIOMOTpEBATeNIel C TeMIeparypoi Harpema
BOJIbI He BhiIe 115 °C.

Oenepanblible HOPMBI M IIpaBWIa B 00nacTH InpoMblnuleHHo# Oe3omacHoctu "IlpaBuia
IPOMBINUIEHHO#H 0€30MacHOCTH INpH HKCIOJB30BAaHUH O0OpYIOBaHHS, paboTaromero moj
n30brTouHbM  AaBneHueM" yTB. llpmkazom @DegepanbHOl CIy OB MO 3KOJOTHUYECKOMY,
TEXHOJNOTHIECKOMY B aTOMHOMY Haj3opy oT 15 nexabps 2020 r. N 536.

Ilpukaz @enepanbHOl CIyKOBI IO SKOJIOTHMIECKOMY, TEXHOJIOTMICCKOMY M aTOMHOMY
Hamsopy ot 15 mexabps 2020 . N 531 «O6 yTBepxaeHHU (enepalbHBIX HOPM U IPaBHI B
obnactu npombinuieHHOH Ge3onacHocTH «IlpaBuna 6e3omacHOCTH ceTeit razopacnpeencHus
U ra3onotrpeOacHus».

IIpmka3s MunuctepcTBa Tpyaa M corpainbHOM 3amuTel PO ot 17 nexabps 2020 r. N 924 n
"O6 yreepxxaeHum [IpaBun no oxpaHe TpyAa IpH 3KCIUTyaTallid OOBEKTOB TEILNIOCHA0KEHUS
U TEIUIONOTPEOISIONIUX YCTAHOBOK" .

! Ilpn nonp3oBaHMM HACTOAINMX HOPMATHUBHBIX JOKYMEHTOM LIENECOOOpa3HO MPOBEPHTH IEHWCTBHE CCHUIOYHBIX
HOPMATUBHBIX JOKYMEHTOB. ECNH CCBHUIOYHBIH NOKYMEHT 3aMEHEH (M3MEHEH), TO NPH IOJb30BAHMHM HACTOSLIVIM
HOPMATUBHBIM JOKYMEHTOM cCJieJyeT pyKOBOJCTBOBAaTbCA 3aMEHEHHBIM (M3MEHEHHBIM) AOKYMEHTOM. Eciy cchblno4HbIH
JOKYMEHT OTMEHEeH 0e3 3aMeHbl, TO IOJIOXKEHHMEe, B KOTOPOM JaHa CChUIKa Ha Hero, MpUMEHAETCA B 4acTH, HE
3aTparuBarolleii 3Ty CCBIIKY.
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I[Tpukas MunucTepcTBa Tpyaa W cormansHOM 3ammTel PO ot 27 HosiGpa 2020 r. N 835H
«O6 yrBepxaenun IlpaBun mo oxpaHe Tpyda IpH paboTe€ C MHCTPYMEHTOM H
[PUCTIOCOOICHUAMU Y.

IITOTS «IlpaBuna TeXHUUECKOI IKCILTyaTallH TEIIOBBIX SHEPTOYCTAHOBOK Y.

[IpaBuna TEXHMYECKOH DKCIUTyaTalldM 3NEKTPOYCTAaHOBOK HOTpeOMTENEH DIeKTPUYECKOM
SHEPTHUH.

ITY3 IlpaBuna ycrpoiicTBa 3J1€KTPOYCTaHOBOK.

P/1-13.100.00-KTH-0048-23 MaructpaibHblii TpPYOOIpPOBOAHBIA TpaHCcHOPT HebTH ™
Hedrenpomykros. CucTeMa ynpaBieHHUS OXpaHOi Tpyaa. PyKoBoACTBO 110 IIPHMEHEHHIO.
PII-13.100.00-KTH-0160-21 MarucTtpanbHpiii TpyOONpOBOOHBINA TpaHCHOPT HepTH H
"Heprenponykro. CHCTeMa  YIpaBleHHS TNPOMBIIUICHHOM — OesomacHocThio  [TAO

"TpancHedTn"

PII-13.110.00-KTH-031-18 «MaructpaisHbii TpyOONpPOBOAHBIA TpaHCHOPT HedTH M
HEPTETPOTYKTOB. [TpaBuna 6e3omacHoOCTH npu SKCIUTyaTalH 00BEKTOB
ITAO «Tpancuedthb».

P/1-13.200.00-KTH-116-14 «MarucTpansueiii TpyOOHNpPOBOAHBIM TpaHCHOpPT HeQTH H
He(pTenmpomyKToB. YueOHO-HHPOpPMAIHOHHBIE IUIAKaThl II0 6e30MacHOMYy IIPOM3BOJCTBY
pabot».

PI1-13.220.00-KTH-0243-20 MarucTpaibHelii TpyOONpOBOAHBIA TpaHCHOPT HedTH u
HedrenpoxykroB. [lpaBmia mnoxapHo#l Ge30MaCHOCTH Ha OOBEKTAX OPraHM3alMid CHCTEMBI
"TpancHedTn"

P1-29.020.00-KTH-0448-22 MarucTtpanbueii TpyOOHpOBOIHBIA TpaHCHOpT HeQTH H
HeTENPOAYKTOB. DKCIUTyaTalHs TEIIOBBIX SHEPIOyCTAHOBOK M ra30BOTO 0QOPYIOBaHHS
Coxonos B.A. KoTenbHble YCTaHOBKM M UX SKcIDTyartanums. M.: Axaxemus, 2005.

Cokonos B.A. YcTpo#cTBO M SKCIUIyaranusi 0OOpyIOBaHUs Ia30Ma3yTHBIX KOTENbHBIX. M.:
Axanemus, 2007.

Tapaciok B.M. Dxcmnyaranus komioB. IIpakTudeckoe mocobue Ajisl omeparopa KOTEIbHOM.
M.: HII DHAC, 2006.

VuebHoe nocobue « AnroputMsl niepBoit nomomm». Cyo6otun JLH.

VueOHble GUITBMBI IO OXpaHe TPyAa, IPOMBIIUICHHOH 1 NOKapHOH 6€3011aCHOCTH.
®enepanbhsrii 3akoH 0T 10.01.2002 Ne 7-®3 «O6 oxpaHe OKpyXaloIeh CpEeabI».

®enepanbubiii 3akoH 0T 21.07.1997 Ne 116-®3 «O mpoMBIILICHHONH 6€300aCHOCTH ONaCHBIX
TIPOHU3BOJCTBEHHBIX 0OHEKTOB.
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IMPUJIOXKEHMUE 1 TEMbI KBAIM®OUKAIIMOHHBIX TIPAKTHYECKHUX PABOT

Aas S pa3psaga

OcMOTp ¥ MOATOTOBKA KOTEJIBHOTO arperara K pabote (KOTJIbI TEIIOIPOH3BOJUTEILHOCTBIO OT
20 no 65 I'kan/4).

Ilyck koTtenpHOro arperara B paboTy (KOTJIBI TEILIONPOM3BOAMTENLHOCTEIO OT 20 1o 65
I'kan/4).

KonTtposs u ynpapnenue paboToif KOTENBHOH YCTaHOBKM (KOTJIBI TEIIOTIPOU3BOAUTEIHHOCTHIO
ot 20 no 65 I'kan/9).

Ionepxanue 3alaHHBIX IMAPaMETPOB B Ipouecce paboThl KOTENbHON YCTAHOBKHM (KOTJIBI
TEIIONPOU3BOAUTENHLHOCTRIO OT 20 10 65 I'kan/4).

OcraHoBka U TpeKpaleHue paboThl KOTEJILHOTO arperara (xOTNBI
TEIUIONPOU3BOAUTENHHOCTRIO OT 20 110 65 I'kai/u).

AsapwuiiHasd OCTaHOBKa W yIpaBjieHue paGoToi KOTENBHOTO arperata B aBapUiHOM PEXHME
(KOTJIBI TETIONPOU3BOAUTENLHOCTRIO OT 20 10 65 I'kan/4).

AJia 6 paspsaaa

OcMOTp U MOATOTOBKA KOTEJILHOTO arperara K padore (KOTJIBI TEILTONPOU3BOJAUTEILHOCTHIO
cBbIie 65 'kan/q).

ITyck KoTenpHOro arperara B paboTy (KOTJIBI TEILIONPOU3BOAUTENFHOCTRIO CBBIIe 65 ['kan/q).
KoHTpone u ynpapnenue paboif KOTEIBHOH YCTAaHOBKH (KOTJIBI TETLIONPON3BOANTENHEHOCTHIO
cBobiue 65 I'kan/9).

IMomnepxanne 3agaHHBIX HapaMeTpoOB B Iporecce paboTbl KOTENHHOW YCTaHOBKH (KOTJIBI
TETLIONPOXU3BOAUTENLHOCTRIO CBBIIIE 65 'kan/4).

ITpoBepka cocTosHus U pabOTOCIOCOOHOCTH BCIIOMOTATEIBHOTO O0OpYIOBaHUS KOTEIBHOU
YCTaHOBKH (KOTJIBI TEIUIOIPON3BOIUTEIBHOCTHIO CBhIIE 65 ['kasn/4).

OcrtaHoBKa 7 IpeKpaliecHue paboThI KOTEJIBHOTO arperara (xoTIBI
TEIJIONPOU3BOAUTEIHHOCTHIO CBBIIIE 65 I'kan/4).

ABapwuitHas OCTaHOBKAa M YIpaBlIeHHE pabOTOH KOTEIBHOrO arperata B aBapHiHOM pPEXHME
(XOTIIBI TEIUIONPOU3BOAUTENHHOCTRIO CBBIIE 65 ['kan/u).
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IMMPUJIOXKXEHHE 2 9K3AMEHAIIMOHHBIE BOITPOCHI K TEOPETUYECKOMY
IK3AMEHY

1. B kakux ciay4asx KOTel HEMEJIEHHO OCTAaHABIMBACTCA M OTKIIOYAETCS ACHCTBHEM 3alllUT
HJIH TIEPCOHATIOM?

2. B 4éM OCHOBHOE OTJIMYHE pa3pe3a OT CCUCHHUS Ha Yeprexe?

Buip1 (OCHOBHEIE, JOIIOJIHUTENBHEIE, MECTHBIE), pa3pe3bl, CEYCHMS Ha YEPTEXKAX.

4. Buapl WHCTpYyKTaXeid IO oOXpaHe TpyJa, HMX COAEp)KaHUE, MOPSIOK IPOBEACHUA H
pEerUCTPALUH.

5. Bunsl HeycroituuBoro ropeHus. [Ipockok U OTpHIB MIIaMEHH.

6. BoszneiictBue HedTH Ha opraHu3M denoBeka. Oka3zaHHe ITEpBOM IMOMOIIM IIPH OTPABIICHUHI
razaMi ¥ napamu HeTH.

7. Tapuutypa u apMarypa KoTelbHOro arperara. HazHayeHue KoMIIEHCAaTOPOB.

8. aiite onpeneneHye NOHITHIM «UCIAPEHHUEY, «KUIICHUEY, KKOHACHCALMSY.

9. Jlaiite onpeneneHue MOHATHIM: «ECTECTBEHHAS TATA», «IIPUHYIUTEIBHAA TATa», IPUBEIUTE
IPUMEPBI €CTECTBCHHON M NMPUHYIUTENBHOW TArd. Pacckaxute: ¢ kakoil Tsaroiffl pabotaer
KOTeJI, YCTaHOBJICHHBIN B Baimeil KoTeJbHOIA.

10. Taiite ompenesieHHUs TEPMHHOB «TEILIOBas 3HEProyCTaHOBKa», «KOTEN BOMOTPECHHBINY,
«KOTeJ apoBOi ».

11. Jeaspauus Boasl. TUnbL Aea3paTopoB.

12. IpiMoBsIe TpyOBl. KOHCTpYyKIMM ¥ MPUHIUN PabOTHI JBIMOBBIX TPYO.

13. McTOYHMKY ¥ TPAYHHKI 3arpsA3HEHHS OKpyKatoniell cpeapl Ha o6bekTax MT.

14. Kakas onmepaTHBHO-TEXHHIECKas JOKYMEHTAIHS BEIETCS B KOTENbHON?

15. Kakue popmats! ueprexeit npexycmarpusaet 'OCT 2.304?

16. Kakoii Tok Ha3pIBaeTCsl IEPEMEHHBIM 7

17. Kaxoif Tok Ha3pIBa€TCs HOCTOSIHHBIM?

18. Kakyio uHpopMaIyio JODKHA COEPIKATh TEXHOJIOrH4eckas cxeMa KOTeNIbHOH?

19. Knaccudmukarus u MapkupoBka OpOH3EL.

20. Knaccudukanus 1 MapKupoBKa YyT'YHOB.

21. Knaccuduxanus 4 mopsioK pacciieJoBaHUs HECYACTHBIX CIIy4aeB Ha IIPOU3BO/ICTBE.

22. Knaccudmnkaius KOTJIOB. ApMaTypa U rapHATypa KoTja.

23. Kinaccndukauus omacHBIX M BPEIHBIX IIPOU3BOJICTBEHHBIX (DaKTOPOB Ha pabodyux MecTax.

24. Knaccudukanus TOIOK U CHOCOOBI COKUTAaHHS TOILIABA B HUX.

25. Haznauenue u ycTpoicTBo Na-KaTHOHHTOBOTO QHIIHTpA.

26. HazHaueHHe U yCTPOUCTBO MOKa3bIBAIONIETO MAHOMETPA.

27. Ha3znaueHue kapkaca KOTJia, BUAbI 0OMYypPOBOK, FapHUTYpa KOTJIa.
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28. Ha3nauenwue, ycTpoiCTBO U Mepbl 6€30MaCHOCTH IpH Nonb3oBaHuu OY.

29. Haznauenue, yCTPOHCTBO M MPUHIMI PAaOOTHI BOJSHBIX 3KOHOMA3€pOB.

30. HaznaveHue, yCTpOHCTBO U IPUHIMI pabOThI ABIMOCOCA.

31. Hasnauenwue, yCTPOHCTBO M IPHHIIUI pabOTHI 3aABHKEK

32. Hasnauenwue, yCTpOMCTBO H MPHHIMI pabOThI 3alIOPHBIX KIIAIIAHOB.

33. HazHaueHwue, yCTPOMCTBO H IPHHIIMI paboThl HEHTPOOEKHOTO Hacoca.

34. HazHaueHue, yCTPOMCTBO, ¥ IPHUHLUUI paboThI IpeIOXPAaHUTENBHBIX KJIAaHOB.

35. Ha3oBuTe ciocoObI 3alIUTH METAITIOB OT KOPPO3HH.

36. HecuactHble cinydyan Ha o0bekTax MT mo mpukaszam, pacmopsDKkeHHsM, HHGOpMaLHOHHBIM
nuceMam [TAO «TpaucHedTs» W opranusarmii cucrtembl «TpancHe]Tb», HX NPHYMHBEI U
o0CTOsATENBCTBA.

37. O6pazoBanue Hakunu B Kotie. CriocoObl OYMCTKY OT HAKHUIIH.

38. O6sA3aHHOCTH UCTIONHUTENS IPH MPOBEACHUH paboT MO HapsJaM-A0IyCKaM.

39. O6s3anHOCTH pabOTHHKA B 00JaCTH OXpaHbI TPyAa.

40. Okazanue nepBoit MOMONIM IIPY KPOBOTCUCHHSX.

41. OkazaHue IIepBOii TOMOIIHM IIPH OXKOTaX.

42. OxazaHue NepBOil NOMONIM [IPU IEpeioMax.

43. Oxazanue nepBoii MOMOIIH IIpu yimubax.

44. OnpejieneHre ONMacHBIX IPOU3BOACTBEHHBIX 00BekTOB 10 PenepanpHOMYy 3akoHY Nel16 «O
[POMBIILICHHOH 6€30MacHOCTH OITACHBIX IPON3BOJCTBEHHBIX OOBEKTOBY.

45. OcHOBHOE 000PYZIOBaHUE, BXOAIIEE B COCTAB KOTENBHOIO arperara.

46. OCHOBHBIE MPUYHUHBI BOSHUKHOBEHMS [105KapoB.

47. OCHOBHBIE IPUYUHBI HECUACTHHIX CIIy4acB Ha POU3BOJICTBE.

48. OTBeTCTBEHHOCTH pabOTHHKA 3a HapyIIeHHe TpeOOBaHM OXpaHbl TPyAQ.

49. Tlepeunciute OCHOBHBIE BUJIBI UEPTEKA.

50. Ilepeuncnute OCHOBHBIE BUABI YepTeKa. HazHaueHne OMOIHUTEIBHBIX U MECTHBIX BHJIOB,
pa3pe30B U CEUEHH Ha YEPTEXE.

51. Ilepeuncnute OCHOBHBIE TEXHAYECKUE XapaKTepUCTHKA OTHEYNOPHBIX U
TEILTOM30JIIIUOHHBIX MaTePUAIOB.

52.ITo xakuM TIpu3HaKaM KJIacCHPUIHUPYIOTCS CTaIN?

53.TloaroToBKa K pacTONKE U pacToIlKa KOTEJIBHOIO arperara.

54. Ilonstue «aBapuy ¥ HHIMACHTa» Ha MT.

55. TlousTHE O TEXHOIOTHYECKOM cxeMe. bykBeHHO-IIM(poBBIE 0003HAYCHUS TPYOOIIPOBOAOB

56.TlonsaTae 0 TexHONOrMUecKoif cxeme. UTO yka3piBaeTCs Ha TEXHOJIOTMYECKOH cxeme

KOTENLHOM?
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57. Ionsatue o pponte mwiaMeHn. XapakTepucTuka pakena.

58. IlpaBa u o6s3aHHOCTY pabOTHHKA B 001aCTH OXpaHBI TPya.

59. IlpuGops! Ge30macHOCTH BONOTPEHHOrO KOTNA, NapaMeTphl, KOHTPOIUPYEMBIE JSTUMH

npubopamu.

60. IlpueM u c1agua CMEHBI OIIEPATOPOM KOTEIILHOM.

61. IlpuHnunuanbHEIE CXEMBI ITOIa4H BO3AYXa M YAAJICHHS POIYKTOB FOPEHUS TOILTHBA.

62. IlpoBeieHrE peaHNMAaLMOHHBIX MEPOIIPHSITHIA.

63. C kaxoi 1eJibIo IIPOBOJUTCA Jcadpallysl MATATENIFHON U NOJIUTOYHO BOABI?

64. CoenuHuTeNbHBIE IETATHN TPYOOIIPOBOAOB. THIBI M YCTPORCTBO KOMIIEHCATOPOB.
65. Cocra ¥ Ha3HaUeHHE 00OPYI0BaHUS OIOYHO-MOJIYJIBHBIX KOTENBHbIX.

66. CpezicTBa MHIMBUAYATHHOM U KOJUIEKTUBHOH 3alIMTHL.

67. Temnonepenada. JIy4ucThIii ¥ KOHBEKTHBHBIH TEIIOOOMEH.

68. Texuu4eckoe OCBUIETEIILCTBOBAHUE KOTIIOB.

69. Tara. Buap! Taru. [Ipusimn paboTsi AIMOBO#M TpyOsL. [lpuunnabl HapyIEHUS TATH.

70. Tara. Bugsr Taru. Taro-ayTeeBble ycTpoiicta. [IpuHmun paboThl AbIMOBOI TPYOHL.

71. YcnoBus ropenus Toiuua. 11onHoe U HEMOJIHOE CropaHHe TOIUIHBA.

72. Ycnosarle rpapuieckue o6o3nadeHud B cxeMax HIIC u koTenbHBIX.

73. YcTpoiicTBO xapoTpyOHBIX KOTJIOB, IPAMEHAEMBIX Ha 00bekTax MT.

74. YCcTpo#cTBO TOIIOK KOTIIOB IS CXKUTaHUS XKUJKOTO M ra3000pa3sHOro TOILIHBA.
75. Uto BKIIOYAOT B ce0s YCIOBUS, HEOOXOUMBIE TIs IOJIHOTO CTOPaHUs TOILTHBA?
76. Uto moymkHO OBITH MMOKa3aHO Ha TexHojormdeckux cxemax HIIC u xoTenbHbIX?
77. Uto OTHOCAT K rOproYeH 9acTH TBEPJOIO ¥ XKHJKOTO TOILTHBA?

78. Uto Takoe euHas cucTeMa KOHCTpyKTopcKoit aqokyMenTanun (ECK/I)?

79. Uto Takoe MOJHOE M HETOJIHOE CTOpaHKe TOIIMBA?

80. Uto Takoe 31eKTpHUIECKOe COTIPOTUBICHUE?

36



