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1. HACITIOPT ITPOI'PAMMBI
HNPO®ECCHUOHAJIBHOI'O MOAYJIA

O0cay:xuBaHHe KOTEJIHLHOT0 000PYI0BAHUA HA TEIJIOBBIX 3JIEKTPHUYECKHUX
CTAHUMSAX

1.1. O0sacTh NPpUMEHEHUs MPOTPAMMbI

[Iporpamma mnpodeccHoHAIbHOTO MOAyYJIA (Jajee mporpamma) — SIBISIETCS
YacThbl0O  OCHOBHOM  mpodeccuoHalbHOW  00pa3oBaTeIbHOM  MporpamMmbl B
coorBerctTBUM ¢ DPI'OC 1o coemmaapHoctH CIIO  13.02.01 TemioBblie
JJIeKTpUYecKue cTaHiuuu (0a30BOM MOJATOTOBKM) B YacTH OCBOEHHUS OCHOBHOIO
Buna npodeccuonanpHoi AestenbHocTH (BIIJ]) «OOcmyxuBanue KOTEIBHOTO
00Opy/ZOBaHUSl HAa TEIUIOBBIX DSJEKTPUUECKUX CTAHLUAX» U COOTBETCTBYIOLIMX
npodeccruoHaIbHBIX KOMIETEHIUM (ITK):
1. [IpoBoANTh 3KCIUIyaTalMOHHBIE PAOOTBI HAa OCHOBHOM M BCIOMOTIaTEIbHOM
000pyI0BaHUHU KOTEIBHOIO 11€Xa, TOIUIMBOIIOAAYH U Ma3yTHOI'O XO35MCTBA.

2. OGecrnieunBaTh MOATOTOBKY TOIJIMBA K CKUTAHUIO.

3. KonTtponupoBath pabOTy TEMJIOBOM aBTOMAaTUKH M KOHTPOJIbHO-U3MEPUTEIBHBIX
npruOOPOB B KOTEJIIBHOM LIEXE.

4. IlpoBoauTh HaNaAKy M  HUCHOBITAHUS OCHOBHOTO U  BCIOMOTaTEIbHOIO
000pyI0BaHUs KOTEIBHOTO 11eXa.

1.2. llesiu u 3agaumM MOAYJisl — TPeOOBAHUSA K Pe3yJIbTATAM OCBOCHUSI MOTYJISI
C uenplo OBIIJIEHUs] YKa3aHHBIM BUJOM NPO(ecCHOHAIBHON AESITeNIbHOCTU U
COOTBETCTBYIOIIMMH MPOPECCUOHAIBHBIMUA KOMIETEHIUSAMU O0YYarOIIMMUCS B XO/1€
OCBOEHHMS MPO(HEeCCUOHATBHOTO MOJTYJISL TOJIKEH:
UMeTh MPAKTUYEeCKHIl ONbIT:
- YTEHUS TEXHOJOTMYECKON U MOJHOM CXE€M KOTEJIBHOTO 1EXa;
- ympasieHus paboTo KOTa B COOTBETCTBHUH C 3aJaHHOM HAarpy3Koi;
- MyCKa KoTJia B paboTy;
- OCTaHOBAa KOTJA;
- BBIITOJIHEHUS TIEPEKITFOYEHUI B TETUIOBBIX CXEMaX;
- COCTaBJICHHUSI W 3allOJHEHUS OINEpPaTUBHON JOKYMEHTAIMU M0 O0O0CITy>XKHBAaHUIO
KOTEJIBHOTO 000pYAOBAHMS;
- O0TpaOOTKA HABBHIKOB OOCIYXMBaHUS B IUIAHOBBIX IPOTHBOABAPUNHBIX
TPEHUPOBKAX;
- IpUEMa, pa3rpy3Ku, U MPEJBAPUTENBHON MOATOTOBKY TOIUIMBA K CKUTAHHUIO;
- pEerucTpalyy MOKa3aHUN KOHTPOIbHO-U3MEPUTENIBHBIX PUOOPOB;
- NEPEeKIIYEHUs] C TPYNIOBOrO LIUTA YOPABJICHHS KOTJIOB B 3aBUCUMOCTH OT
U3MEHEHUS peKuMa padboThI;
- COCTaBJICHUSI TUIIOBOM CXEMbl pACCTAaHOBKHM MPUOOPOB MPHU HCIHBITAHUSAX MapOBOIO
KOTJIa;
yMeTh:
- MPOU3BOJUTH TEIUIOBOM pacueT U BbIOOP MapOBbIX KOTIIOB;



- BbIOMpAaTh THWIBI, MapKd HACOCOB U BEHTWISATOPOB COTJIACHO HOpMaM
TEXHOJIOTUYECKOTO TPOECKTUPOBAHHS;

- BBIOMpATh ONTUMAIBHBIA PEXHM padOTHl KOTJIAa B COOTBETCTBHH C 3a/J[aHHBIM
rpauKoOM HArpy3KH;

- BBIOMpaTh CXE€My W METOJ OMPOOOBAHWS W OMPECCOBKU OOCITYKHBAEMOTO
000pyA0OBaHU4;

- MPUMEHSTh PEKUMHBIC KapThl U aHAIM3UPOBATH Pa0OTy KOTJIA 1O PEKUMHOMN KapTe;
- OTPEEIIATh MPABWIBHOCTh JEUCTBUS MEPCOHANIA TPU BO3HUKHOBEHUM HEMONaJ0K B
paboTe KOTJIa U BCIIOMOTaTeIbHOTO 000pY0BaHNS;

- onpenensaTh 3QPEKTUBHOCTh UCTIOIb30BAHUSI TOILINBA;

- aHaJM3UPOBaTh BIMSHUE XapAaKTEPUCTUK TOIJIMBA HA HAJACKHOCTh pPaOOTHI
KOTEJIbHOW YCTAHOBKHU;

- BBIOMpaTh 000PYIOBAaHME TOIJIMBOIOJAAYU M MBUICTIPUTOTOBICHUSI, Ma3yTHOTO W
ra30BOI0 X035MCTBA;

- MIOJIb30BAThCA KIOYAMH IIUTOB YIIPABIICHHUS;

- KOHTPOJIMPOBATH MOKA3aHUS CPEACTB U3MEPEHUS;

- OMPENENATh MPUUYNHBI BOSHUKHOBEHUS HETOIAI0K;

- OMNpENENsaTh IMOCIEAOBATEIbHOCTh U 00BbEM padOT MpHU MPOBEACHUU PEKUMHBIX
BHUJIOB MCIIBITAHUM;

3HATH:

- YCTPOMCTBO, MPUHITUI PA0OTHI U TEXHUUYECKUE XapPAKTEPUCTUKHU KOTJIOB;

- KOMIIOHOBKY M KOHCTPYKIIUH MAPOBBIX U BOJOTPEUHBIX KOTIOB,;

- CX€MBbI BOJIONIAPOBOTO, TA30BO3AYIIIHOIO TPAKTa KOTJIOB;

- BOJIHBIE PEXKUMBI OapabaHHBIX U MPAMOTOYHBIX KOTJIOB;

- yCIIOBHUS 00pa30BaHUs U CIOCOOBI MPEJOTBPAIICHUS OTJIOKEHHU Ha TTOBEPXHOCTSIX
Harpena;

- c1oco0bl KOHCEPBALMU KOTJIOB;

- CUCTEMY 30JI0IILIAKOYAaJICHUS;

- CIOCOOBI OYMCTKU CTOYHBIX BOJ] KOTEIBHOTO 11€Xa;

- Ha3HA4YCHUE, THIIbI, MPUHIUIHAIBHOE YCTPOHCTBO, pabOTy HACOCOB U
BEHTWJISITOPOB KOTEJIHLHOTO 11€XA;

- DKCIUTyaTaIllMOHHBIE MTOKA3aTeIN 000PYI0BAHMS KOTEIIBHOTO 11€Xa;

- TpeOOBaHUs MPABUJI TEXHUYECKOW SKCIUTyaTalluu, MPaBUI TEXHUKU O€30MacHOCTU
npu 00CITyKUBAHUU KOTEIbHBIX YCTAHOBOK;

- CTPYKTYPY ¥ MOPSAI0K OPOPMIICHUSI TEXHHUECKOU TOKYMEHTAIUH;

- KJ1accU(UKaLMIO U XapaKTePUCTUKY YHEPreTUUECKOTO TOIUINBA;

- CTaIM1 TOPEHUS, TOJTHOE U HETIOJHOE CTOPAHUE TOIINBA;

- TEXHOJIOTUYECKYIO CXEMY TOILJIMBOMOAAYH, Ma3yTHOI'O M Ta30BOT0 XO35ICTBA;

- CXEMBbI IPUTOTOBJICHUS TBEPJIOTO TOILJINBA;

- CTPYKTYpPY TOIUIMBHOTO X03s1iiCTBa ra3oMa3yTHbIX TOC U KOTENbHBIX;

- (YHKIIMOHATBHBIE CXEMbI PEryJMpoBaHus OapaOaHHBIX M MPSIMOTOYHBIX KOTJIOB,
BCIIOMOTaTEILHOT'0 000PY/I0OBAHMUS;

- CXEMBbl aBTOMATHYECKUX 3alllUT OCHOBHOTO U BCIIOMOTaTEIbHOT'O KOTEJIBHOTO
000pyI0BaHUS;

- KOMITOHOBKY ILIUTOB KOHTPOJIS U MYJIbTOB YIIPABIEHUS KOTEIbHON yCTaHOBKOI;



- JIOMyCTHMbIE  OTKJIOHEHUS  paboyumx  mapaMeTpoB  KOTJIOArperaroB u
BCIIOMOTATEILHOTO 000PYI0BAHUS;

- BIIUSTHUE PEKUMHBIX (DAKTOPOB M XapaKTEPUCTUK TOIJIMBA HA PabOTy KOTIA;

- 32/1a41 ¥ BUJIBI HCTIBITAHUN KOTEIHLHOTO 000PYIOBAHMUS;

- OCHOBBI OpraHW3alliM, MPOBEACHUS TEIUIOTEXHUYECKUX MCIBITAHUN KOTJIOB U

BCIIOMOI'aTCJIIBHOT'O 06Op}I)I0BaHI/I$I.

1.3. PexoMeHayemMoe KOJHYECTBO 4YacOB Ha OCBOCHHE IPOrpPaMMbI
npodeccuoHaTBLHOr0 MOAYJIA:

Bcero — 580 yacoB, B TOM YHCIIE:

MaKCHUMallbHOW y4eOHOI Harpy3ku oOyuaromerocst — 402 yacoB, BKIItOUYas:
00s13aTeNIbHOM ay IUTOPHOU yueOHOM Harpy3ku oOydaroierocs — 248 yaca;
CaMOCTOSITeNIbHOU paboThl 0Oyuaronierocst —10 4acos;

IPOU3BOJICTBEHHON npakTuky — 108 vaca.

ydeOHas MpakTuka -36



2. PE3YJIBTATBI OCBOEHUSA ITPO®PECCHUOHAJIBHOI'O MOYJIA

Pe3ynbTaToM OCBOEHUS MNPOrpaMmbl MPO(PECCHOHATBLHOTO MOJIYJSL  SIBISETCS

OBJIaACHHUC

oOyyaromuMucs  BUAOM  NPOdEeCCHOHAIBHOM  JAEeSATEIbHOCTU

OOcny>kUBaHHE KOTEJIBHOTO 000PY/I0BAHUS HAa TETUIOBBIX AJIEKTPUUYECKUX CTAHITUSAX,
B ToM uucJe npodeccuonanbubiMu (1K) u o6mumu (OK) komneTeHIusIMU:

Kon
HaumeHnoBanue pe3yabrara 00yuyeHUs

[IK 1 [IpoBomuTh  BKCIUTyaTallMOHHBIE  PabOTBI HA  OCHOBHOM U
BCIIOMOTaTEIbHOM 00OPYJAOBaHUU KOTEJIBHOIO 11€Xa, TOTUIMBOMOAAYH
Y Ma3yTHOT'O XO35IMCTBA

[IK 2 ObecneunBaTh NOJATOTOBKY TOIUIMBA K CKUTAHUIO

[IK 3 KontponupoBate paboTy TEMIOBOM aBTOMAaTUKHM U KOHTPOJIBHO-
WU3MEPUTEIBHBIX MPUOOPOB B KOTEIHHOM 1I€XE

[IK 4 [IpoBOANTE HAJIAKYy M WCIBITAHWS OCHOBHOI'O M BCIIOMOTATEJIBHOTO
000py10BaHUs1 KOTEIBHOIO 1I€Xa

OK 1 [loHuMaTh CYIIHOCTh W COLMATBHYIO 3HAUYUMOCTh CBOEH Oyayiiei
npodeccun, NposiBISATh K HEW YCTOMUMBBIA HHTEPEC

OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JIESITEIIBHOCTh, BBHIOMPATH THIIOBBIC
METOJBl W CHOCOOBI BBIMOJHEHUS MNPOPECCHOHAIBHBIX — 3ajad,
OTICHUBATH UX Y(PPEKTUBHOCTH U KAYE€CTBO

OK 3 [IpuHMMATH pemeHrs B CTAHIAPTHBIX U HECTAHJAPTHBIX CUTYALUSAX U
HECTH 32 HUX OTBETCTBEHHOCTh

OK 4 OcyniecTBIATh MOUCK M UCIIOIb30BaHUE UH(POpMAIUU, HEOOXOIUMOM
st 3((QEeKTUBHOrO  BBINOJHEHUS  MPO(EecCHOHANBbHBIX — 3ajiad,
po(ecCHOHANBHOTO U JIMYHOCTHOTO Pa3BUTHUS

OK 5 Hcnonb3oBaTh MHGOPMAITMOHHO-KOMMYHHUKAIITMOHHBIE TEXHOJOTUU B
npodeccroHanbHOM NeSITeTbHOCTH

OK 6 PaGorarh B komiekTHBE W B KoMaHze, 3(h(EKTUBHO 0OMmATHCS
C KOJUTeraMu, pyKOBOJICTBOM, TIOTPEOUTEIISIMH

OK 7 bpate Ha ce0s OTBETCTBEHHOCTh 3a paldOTy UIEHOB KOMaHbI
(MOYMHEHHBIX ), 3@ PE3YJIbTAT BBIOJHEHUS 3a1aHHUM

OK 8 CamoCTOsTEeNIbHO ONPEAETATh 3a7a4uu po¢heCCUOHAIBHOTO
Y JIMYHOCTHOT'O pa3BuUTHS, 3aHUMATbhCS caMmo00pa3oBaHUEM,
OCO3HAHHO IMJIAHUPOBAThH MOBHIIICHUE KBAIM(DHUKAIIUN

OK 9 OpueHTUpOBaTbCS B YCJIOBHUSIX 4YacCTOW CMEHbl  TEXHOJOTHM

B PO ECCHOHATEHOMN JACATEIHHOCTH




3. CTPYKTYPA U COAEP KAHUE NTPOPECCUOHAJIBHOI'O MOAYJIA

3.1. TemaTu4yeckuii mjiaH npo¢ecCHOHAILHOI0 MOAYJIA

NPOMex O0bem BpeMeHH, OTBe/IecHHbIH HA OCBOeHUE
IIpakTnka
MEKIMCLUIIIMHAPHOIO Kypca (KypcoB)
CamocTosiTeIbHAS
Oos3aTenbHAs ayIUTOPHAS yueOHas paGora
HArpy3Ka o0y4aionierocs
Koabi Bceero py YHAIoM o0yualouierocs IIpousBoacTBeHHAs
HaumeHnoBaHus pa3nenoB
npodeccHOHATBHBIX uacos B T.u. (o mpoduio
. npogeccHoHATBLHOT0 MOAYJIs B T.4., B T.4., YyeoHas,
KOMIeTeHIHii JaGopaTopHbIe CHEeHATBLHOCTH),
KypcoBasi KypcoBasi 4acoB
Bcero, padoThI U Bcero, 4acoB
padora padorta
4YacoB | MpPaKTHYeCKHe (npoexT) 4acoB (npoexT)
3aHATHA, P > P >
4acoB 4acoB
4acoB
1 2 3 4 5 6 7 8 9 10
K 1, IIK 3 Pazgen IIM 1. Ucnoab3oBaHue
TeOPEeTHYECKHX OCHOB TEMIO0TEXHUKHI
U THAPABJIMKH B IPUHIMNAX JeficTBUSA
KOTeJIbHOT0 000py10BaHUS 138 134 42 - 4 - - -
IIK 1-2 Pazgen TIM 2. IlpuMeHeHUe MapoBbIX
KOTJIOB U BCIIOMOTIaTeJIbHOI0 138 134 18 4 - -
o6opynoBanus Ha TIOC 40
- P ms3. JKUBAHU
IIK 3-4 azzen 3 Oobcay aHue 136 134 18 ) )
KOTeJILHOT0 000py/10BaHMSI.
MK 1-4 IIpousBoacTBeHHasi NPaKTUKA (110 108 108
Nnpo¢ I cnennajabHOCTH), YaCOB
Bcero: 580 24 402 238 40 10 36 108




3.2. Conep:kanue 00y4eHUs 1m0 NPoPhecCHOHAITBHOMY MOAYJII0

HanmenoBanue ConepxaHue y4eGHOTro MaTepHnaJia, 1adopaTopHbie padoThl H NPAKTHYECKHE 3aHATHS, CAMOCTOSITe/IbHAsI padoTa O0beM yacoB YpoBensn
pa3nesioB o0yuarommuxcs, KypcoBasi padot (poeKT) OCBOEHMUS
npodeccuoHATBLHOro
moayas (ITM),
MEKIHCIUITHHAPHBIX
kypcoB (MJK) u Tem
1 2 3 4
Pazgen IIM 1. 138
Hcnosb3oBanne
TeopeTH4eCKUX OCHOB
TeNJIOTeXHUKH U
TH/IPABJIMKH B
NPUHLHUIAX JelCTBUSs
KOTeJIbHOI'0
00opy/10BaHuA
MJK 1. Texuunuyeckoe 134
o0cayKUBaHNE
KOTeJILHOTO
o0opy1oBaHus Ha
TeIUIOBBIX
3JIeKTPHYECKHX
CTAHIUAX
Tema 1.1. Copnepskanme 26
TeopeTnuecKkue 0CHOBBI 1. | TeroBast 1 MexaHuueckas sHeprus. [IpeBpaiienue Temiotsl B paboty. TepMoanHaMuyueckas cUCTeMa U BHELIHSS 2
TeIJIOTEXHUKH cpena. Pabouee Teno. Tepmoamnamuueckuii npouecc. OOpatumble U HeoOpatumble mporecchl. OCHOBHBIE
TEpPMOJAMHAMUYECKUE TapaMeTpbl COCTOSHUsS pabouero Tena. YpaBHEHHWE COCTOSIHUS HealibHOro rasza. ['asoBas
nocTosiHHas. YpaBHeHune MenaeneeBa — Knaiinepona. ['a3oBas cMech uieanbHbIX ra3oB. 3akoH JlanbToHa.
TennoemkocTs. JIuHelHas 1 HeNMMHEWHast 3aBUCUMOCTh TEIFIOEMKOCTH OT TEMIEpaTyphl.
3. | 3akonbl TepMoanHaMuKH. OCHOBHBIE TEPMOIAMHAMUYECKHE MPOLECCHl M3MEHEHHUS! COCTOSHMS HJCATbHOIO rasa. 3
3aBHCHMOCTh MEXAY NapaMeTpamMH COCTOsiHMsS ra3a. Mx wm3oOpaxeHue B pv- auarpamme. Paborta, u3MeHeHUe
BHYTPEHHEH OHEPrMM W KOJIMUecTBa TeryIoThl. [lomurpomnHelii mpouecc. KpyroBble Npolecchl WM LUKIIBL
Tepmuueckuit KITJ[ muxma. O6patumele n HeoOpaTHMBbIE Tporiecchl M nuKibl. WMneamsnbiii mukn Kapao. Bropoit
3aKOH TEPMOJMHAMHUKH JJIs1 0OpaTUMBIX M HEOOPAaTHMBIX IporneccoB. Ts- auarpamma. TpeTuit 3aKoH TepMOIUHAMHUKH
I'asoBble nukibel. KoMmpeccopsl. [IBUratenu BHyTPEHHETO CTOPAHUSL. I'azoTyp6unnsie ycranoBku. Lluxmser I'TY ¢
TIOJJBOZIOM TEIUIa IIPU TIOCTOSIHHOM JAaBICHUH M NMOCTOSHHOM 00beM. [Tytn yBemmuenus tepmudeckoro KI1JI nuxios
I'TY.
4. | CpoiicTBa peanbHBIX Ta30B. Y paBHEHNE pealbHbBIX Ta30B BaH-nep-Baansca. BoasHoii map kak peaibHbIHA ra3. pv- , hs-, 3

Ts - muarpaMMmsl [UIS BOABI W BOASHOTO Tapa. TaOiWIsl TEpMOIWHAMHYECKHX CBOWCTB BOABI M BOISHOTO IIapa.
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TepMoauHaMUUECKHE TPOLECCHl U3MEHEHUSI COCTOSIHUS BOASTHOTO Mapa. W3obpaxkenne npomeccoB B Pv- hs-,Ts-
JyarpamMmax.

Hcreuenne ra3oB u napoB. HpaKTI/I‘lGCKOG MNPUMCHCHHUEC UCTCUYCHUS.

JpoccenupoBanne Ta30B 1 MapoB. 300paxkeHue MmpoueccoB ApoccennpoBanus B hs- quarpamme. Dddext xoymns

OOmue moustust o TerwioooMene. Ilporece mepenadu TEIUIOTHI TETIONPOBOIHOCTBIO, KOHBEKIMH U HM3ITyYCHUEM.
Ilonarue o temnonepenade. Ilponecc mepegauu TEIIOTH TEIUIONPOBOAHOCTBIO B IUIOCKON OJHOCIOMHOM CTEHKE.
3akon @Dypwe. Koaddumment temmonpoBognoctu. TeruoBas NpoBOAMMOCT M TEPMHUYECKOE CONPOTHBIICHUE.
IIpouecc TemIONpPOBOJHOCTH B MHOTOCIOMHON MJIOCKOW cTeHKe. Ilepenaya TemnoThl TEMJIONPOBOJHOCTBIO — YeEpE3
OJHOCIOWHYI0O W MHOTOCIOWHYIO IWJIMHIPWUYECKHE CTCHKH. [loHATHE SKBHMBaJCHTHOro Ko3(¢umneHra
TEIIONPOBOIHOCTH.

OCHOBHBIE TIOJIOKCHUSI KOHBEKTHBHOTO TEIIOOOMEHA. TennooTnada MexIy IUIOCKOM CTEHKOW M KHIKOCTBIO.
3akoH HproroHa-Puxmana. Koadunment remnmoornaun. Tepmuueckoe CONpOTHBIEHHE TeruiooTaade. [1oTHOCTH
TETJIOBOTO MOTOKA.

Xapaktep ABIDKEHHS >KMIKOCTH BJOJIb BEPTHKAJIBHONW CTEHKH, BOJNW3M TOPHU3OHTAIBHBIX TPYyO M IUIACTHH.
Pacnipenenenune TemmepaTyp U CKOpPOCTEH B TMOTPaHUYHOM ciioe. TeriooTnada mpH TEUEHUH >KHIKOCTH B TpyOe.
Koaddunmenr Teruoornaun. Beibop ¢pusruecknx KOHCTAHT. DKBUBAICHTHBIN JHAMET.

TemmooTnaya mpu momepeyHoM oOOTekaHWU TpyO. PekuM IBIDKCHHS JKUAKOCTH B TOTPAHUYHOM CIIOC MPH
nornepeyHoM ooTekanuu TpyO. [Tyuku Tpy0. M3MeHeHHe TemIo0TIauu 1o psAaaM TpyO B MydKax.

Tennonepenaua. Tertonepenada yepe3 0JHOCIONHYIO TUIOCKYIO M LIMIMHAPUYECKYIO CTeHKH. Temmomnepenaua yepes
MHOTOCJIOHHYI0 CTeHKY. KoaddumumenT termonepenaun. TepMAIecKOe COMPOTUBICHUE TEIUIOTICPEIaUH.

VcaoBusi BO3HMKHOBEHHS KHIIEHHS. 3aBUCHUMOCTh TEIUIOOTAAUM OT MApOCOJEP)KaHUSl >KUIKOCTH. Y CJIOBHS
BO3HUKHOBEHUs KoHcHcarmn. KoddhuImenT TemiooTjaun npu KOHACHCAIHH.
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OCHOBHBIE MTOHATHS U 3aKOHBI TETUIOBOTO M3ITy4deHus. Pa3nuuHble ciydan TemiooOMeHa u3nydenueM. [IpuBeneHHbINH
KOA(PPHUIHUEHT H3TyUCHHUS.

Wznydenne razoBbix cpen. [lormomienune, pacceMBaHMEe W M3IY4YEHHE SHEPrHM B Ta3oBbIX cpenax. Koaddumment
niorsomieHust. Jlyauctsrit Terutooomer. CioxHbIH TermooOMeH. [IpuHImn TemmooOMeHa B MapoBEIX KOTJIAX TETIOBBIX
3JIEKTPUYECKUX CTaHIIMM.

JlaGopaTopHbie padoThI

Onpenenenne 00bEMHON TEIIOEMKOCTH BO3/IyXa MPH IMOCTOSIHHOM JaBJICHUU.

OmnpenencHre 3aBUCIMOCTH MEKAY JaBICHUEM U TEMIIEPATypOH HACBIIIEHHOTO Mapa.

OmnpeneneHne TEIIOTH TapooOpa30BaHUSI.

OrnpeeneHre NapaMeTpoB NPoIecca UCTEUSHHUs BOASHOTO Mapa M3 COILIA.

V3mepeHHe mapaMeTpoB NpH MPOLECCe IPOCCEIUPOBAHUS BOISHOTO Mapa.

Omnpenenenne k03O GUITMCHTa TEIIONPOBOTHOCTH H30JIIIMOHHOTO MaTepHaia METOIOM TpPYOBI.

Omnpenenerne K03hUITIEHTA TEIUIOOTAAYN TOPH3OHTAIEHON TPYOBI IPH CBOOOIHOM JIBMYKEHHH BO3yXa.

R[QA[N[n [ [W[ | —

Omnpeneneane ko3 uimenTa TemI00TIauH PU BHIHYKICHHOM JBIKCHUH XKHUIKOCTH.

HpaKanecxne 3aHATHSA

1.

OnpeneneHne CTEIICHU CYXOCTH, TEMIIEPATypPbl HACBIIICHUSA W OSHTAJIBIIMA BJAXHOTO HACBIIICHHOIO I1apa II0
AuarpaMmMam U CIipaBOYHHUKaAM.

OnpezencHue mapaMeTpoB COCTOSHUS pabodero Teiaa B hS —nuarpamme
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3 | Pemenue 3aad ¢ UCIIONB30BaHNUEM TaOUI] ¥ hs-AuarpaMMBbl BOJISHOTO Tapa.
4 | OmpeneneHne KONMMYECTBA TEIUIOTHI, pabOTHI, N3MEHEHHUs BHYTPEHHEH SHEPTHH, SHTAIBINH, YHTPOIUHN U yIEITFHOTO
00BeMa BOJITHOTO TIapa.
5 | Pacuer nporieccoB M3MEHEHHUs COCTOSIHUSI BOJISIHOTO Tapa.
6 | Pacuer u ucciaenoBaHue npolecca KUMEeHUs KUJIKOCTH.
7 | Pacder TermiooOMeHa Ipy KOHJICHCAITMH TTapa
8 | Onpenencane k03 duUIMEHTa TEIIOOTIAYH, TSPMUIESCKOTO CONPOTUBIICHUE, IUIOTHOCTU TEIJIOBOTO MOTOKA
9 | Onpenencane ko3 duIMeHTa Terionepeiayn, SJKBUBAICHTHOTO TUAMETDA.
10 | OnpeznencHre OCHOBHBIX TEPMOJAMHAMHYCCKUX MAPAMETPOB COCTOSIHUS pabovero Tena.
Tema 1.2. OcHOBBI Copaep:xanue 28
TUAPABJIMKH U 1 | ®usnveckue cBOWCTBA )XUIKOCTEH U ra3oB. MeanbHast U peabHas KHJIKOCTH. 2
THApaBIAIecKHe 2 | Tugpocraruka. OCHOBHOE ypaBHEHHE THAPOCTATUKA. ATMOChEPHOE, a6COMIOTHOE, M30BITOYHOE, BAKYyMMETPUUECKOE 2
MalllMHBI nasnenue. Hanopel. 3akon IMackans. Tuapasnanueckuii mpecc. CHlbl THAPOCTATHYECKOTO JaBIIEHHs, IEHCTBYIOIIKE HA
IUIOCKYEO CTEHKY W IWJIMHIPUICCKHUE TTOBEPXHOCTH. [ MapocTaTHUSCKUI mapajioKe.
3 | T'uapoaunamuka. IToTok U ameMeHTapHas crpyiika. Pacxon »xuakoctu. ['mapaBinyeckue XapaKTEPUCTUKH MOTOKa 3
*KuIKocTH. CKOPOCTh IOTOKA KHUIKOCTHU. [IBIKEHHUE MTOTOKA KUIAKOCTH.
OcCHOBHOE ypaBHEHHE THAPOTUHAMUKH. Y PaBHEHHE HEPa3phIBHOCTH IOTOKA JKUAKOCTH. YpaBHeHHE bepHymmm mns
ITOTOKA HJICATFHON M PEaTbHOM KUIKOCTH.
4 | Knaccudukanust THIPaBINICCKUX COMPOTHBICHUN. J[Ba pe:KuMa TEUCHHUS KUAKOCTH: JIAMUHAPHOE U TypOyJIEHTHOE. 3
Uncno Pefinonpraca. TypOyneHTHOe MABIKEHHWE, SAPO W JAMHUHAPHBIA CIOH Tpu TypOyJIEeHTHOM [BHKCHUH.
[TepoxoBaTOCTh CTEHOK TPyOOMpPOBOIA.
Crioco0b1 ompeneneHus KOA(PQHUIUEHTa THIPABINYECKOTO TPEHHS NpPU JIAaMHHAPHOM M TYpOYJIEHTHOM pPEKHUMax
JBWOKCHUS JKUAKOCTH, HOMOrpaMMa MypuHa u aMrnupudeckue GopMyJibl ISl €ro pacuéra.
Buasl MECTHBIX CONPOTHUBIACHUN M WX (usmueckas cymHocTh. ClioKeHHE NOTeph Hamopa. M3mepenue pacxona
JBIKYILENCS )KUIKOCTH.
5 | Hcreuenue )xuIKOCTH Yepe3 OTBEPCTUS U Hacaaku. IIpuMeHeHne ucredeHus B BONOCTPYHHBIX Hacocax. BosnelicTue 3
CTPYH Ha MpErpay, PeakTUBHOE JCHCTBHE CTpyH. McTeueHHE XUIKOCTH MPH aBAPUIUHBIX pa3pbiBaX TPyOOIPOBOA.
Pacuér ko3 duimeHToB pacxoa u CKaTUSI CTPYH.
JIBMKkeHHE IKUIKOCTH IO TpyOompoBogaM u KaHaimaMm. Kiaccudukanus TpyOonpoBomoB. [ uapaBiudeckue
XapaKTePUCTHKH TPYOONPOBOIHON ceTd M TpyOompoBoma. CudoHHBIE TpyOOmpoBOnsl. ['HMapaBimdecKuid ymap.
Kapuramust B TpyOompoBojax. JIBIDKEHHE >XHAKOCTH B KaHaimax. Meromuwka pacd€Ta MpPOCTOTO W CIIOKHOTO
TpyOOIpoBOIa, CH(OHA U THAPABIMYCCKOTO yaapa.
6 | OOmue cBeqeHUs O THAPABIMYCCKAX MammHaX. Kimaccudukarus, THIBI, XapaKTePUCTUKN THAPABIMYCCKIX MAIITIH, 2
TEPMHHBI U ompeienieHus. J(nHaMmaeckie 1 00bEMHBIE MAIITIHEIL.
OCHOBHBIC XapaKTEPUCTUKU THAPABINYCCKAX MamuH. O0MacTH MpUMEHEHUS THAPABINICCKAX MaInH. Beibop Tuma
TUAPABINYCCKUX MAIlMH B 3aBUCUMOCTHU OT HA3HAYCHHUA U yCHOBI/Iﬁ pa6OTBI.
7 | IlopuiHeBble THAPABINYECKUE MAIHHBIL. KoHcTpyK1ns, OCHOBHBIE XapaKTEPUCTUKHA U MPHUHIHUI JCHCTBHS 2
MOPIIHEBBIX THAPABINYCCKUX MAIIKMH: HACOCOB, KOMIIPECCOPOB, BO3AYX0AyBOK. CXeMa KOMITPECCOPHON YCTaHOBKH.
WNnpuxaropuas auarpamma. [lomaga, momuocts u KIIJ[ mopriHeBeIx MamuH. PerynupoBanue mopadyu IMOpPUTHEBBIX
THJIPABJIUYCCKUX MAIIUH.
8 | LleHTpOOCIKHBIC THUAPABINYCCKUAC HACOCHL. Knaccudukarus, THIBI, KOHCTPYKTHBHBIC OCOOCHHOCTH, MPUHITHIT 2
JICHCTBUS  IEHTPOOCIKHBIX  THUPABIMYCCKMX HACOCOB. TpPEYroNbHUKH CKOpPOCTeH. YpaBHeHWe Dilepa.
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HeiictBuTenbHBIN Hamop. be3pa3sMmepHble W JIEHCTBUTENBHBIE XapaKTEPUCTUKH IICHTPOOEKHBIX THIPABIMIECKUX
HAaCcOCOB.

9 | YHuBepcanbHas XapaKTEPUCTHKA HACOCA. 3aKOHBI MPOMOPUUOHANBHOCTH. Ko3(hHIMEHT OBICTPOXOTHOCTH. 2
KaBuTauust B 1IEHTPOOEKHBIX TMAPABIMYECKUX Hacocax. JlomycTumas BbicoTa BcachiBanus. OCEBOE JABJIEHUE B
HEHTPOOEXKHBIX TIHapaBIudeckux Hacocax. CrocoObl peryiMpoBaHUs [EHTPOOEKHBIX THAPABIMYECKAX HACOCOB.
PaGora Hacoca B THIPABIMYECKO CeTH, OnpeeieHne paboyeil Touky Hacoca. [lapamenbHasi U MOCIe[0BaTeIbHAS
paboTa HacOCOB Ha 00Kl TPYyOOIPOBOJ, HOCTPOCHHE CYMMAPHBIX XapaKTEePUCTHK.
10 | TuppaBnuyeckne HACOCH CIEHUANBHOrO HazHaueHus. OCHOBHBIC XapaKTEPUCTHKH, PEryJIUPOBAHHUE, IPHUHIIAIL 2
IEfCTBUSI BUXPEBBIX U IIEHTPOOESIKHO-BUXPEBBIX HACOCOB. OCHOBHBIE XapaKTEPUCTHKH BOJOKOJBIIEBOTO BAKYyMHOTO
Hacoca. BakyyM, mojada, MOIIHOCTb, IpHHIHIT feicTBHsA. OCHOBHBIC XapaKTEPUCTUKH, PA3MEPHI, TIPHHIHIT JeHCTBUSI
CTPYHHBIX HACOCOB.
JlabopaTopHbie paGoThl 4
1 | Onpenenenrie GU3NISCKAX CBOMCTB JKHUIKOCTEH.
2 | OmpenesneHne THIPOCTATHYECKOTO ABICHHUSL.
3 | CusTHe HAIOPHOM U IbE30METPUIECKOM JIMHUIA TSl TPYOOIPOBO/IA TIEPEMEHHOTO CCUCHHUS
4 | DKcriepuMeHTaIbHOE OIpEIelIeHHe MECTHBIX [IOTEPh HAIlopa B TPYOOIPOBO/IE IIEPEMEHHOTO CCUCHHUSL.
5 | CusaTue yHUBEpCaIbHOM XapaKTEPUCTHUKH IIEHTPOOEIKHOTO T'HAPABIMYECKOTO Hacoca.
6 | Opranusanus paGoThl HACOCOB NPH TMAPAUIENLHOM U IOCIEI0BATENLHOM BKIIOYEHHH. IOCTpOEHHE CyMMapHOi
XapaKTePUCTUKUA HACOCOB.
IIpakTHYecKHe 3aHITHS 6
1 | Peuienue 3a1a4 ¢ IPUMEHEHHEM OCHOBHBIX 32aKOHOB THAPOCTATHKH M THAPOJAAHAMUKH
2 | Perienue 3a1a4 1o pacyéTy CJI0KHOIO TPyOONpoBoaa, Cuh)oHa U THAPABINYECKOTO yaapa.
3 | IocTpoeHre YHUBEPCAIBHOM XapaKTEPUCTUKK HACOCA M THIPABJIMYECKOM CETH, ONpeielicHie paboyeli TOUKM Hacoca.
Tema 1.3. OcHoBHbBIE Coaep:kanue 10
MeTOJbI U CPEACTBA 1 | OcHoBBI Teopun u3MepeHuid. Bunbsl u Merop! u3mepenuid. CpeactBa u3MepeHuid 1 ux kinaccudukaiys. OCHOBHbIC 2
H3MepeHusi, METPOJIOTUYECKHE MOHATHS. [IOrPEIHOCTH U3MEPEHUM U MX OLIEHKA.
NpUMEHsIEMbIE 1Ts 2 | Usmepenue temnepatypsl. Knaccupukanus npubopos. TepMoMeTphl paciiiperus. MaHOMETPHYECKHE TEPMOMETPBIL 2
KOHTpoJIs TepMOIJIEKTPUYCCKIE ~ TEPMOMETphI,  npeoOpaszoBarenu.  Tumbl  rpagyupoBKH.  BropudHble  PUGODHI.
TEXHOJIOTHIECKOT0 TepMomnpeoOpa3oBaTeu CONPOTUBICHNUS, HX CBOMCTBA W MPUHIIUIL JAeWCTBHs. [IMpOMETPBI U3IyUYCHHSI.
npouecca KOTEJILHOTO 3 | Usmepenue nasnenus. KuakoctHeie npubopsl. JleopMarmoHHBle MAaHOMETPBL. [IbE303IEKTPUUECKHE MAHOMETPHL. 2
o6opysoBaHusi. HuddepenuuansHble MAaHOMETPBL. BTopudHble Ipu6opsl. HanopoMephl, TAroMepsbl, BaKyyMMETPBIL.
4 | M3mepeHue pacxoa, KOIMYECTBa, ypoBHs. [IpUGOPHI [Jisk K3MEPEHHS TbE30METPUUECKOrO U CKOPOCTHOTO HAIIOPOB. 2
W3mepenue pacxoja JBHKYIICUCS KUIKOCTU U CHITYYnX Tell. Y POBHEMEPHI. YKA3aTeIu yPOBHSI.
5 | Usmepenue cocraBa ra3oB, Boabl, mapa. KoHTposs BEIOpocoB. Touku KOHTPONIA yXomsmmx ra3o. OT6op mpod meuti 3
u ra3oB. ['azoananuszaropsl. [IpubOPBI WIS ONPEIENICHHs] KauecTBa BOJIBI, Mapa, KOHAeHcara. MeToIbl onpe/eneHus
KayecTsa Bojibl M napa. Kiaccudukanuus npuGopoB, X NPUHIHKI AeicTBHs. Boj10- M mapooTGopHbIE YCTPOHCTBRA.
JlaGopaTopHbie padoThI 6

1

[ToBepka npuOOPOB JUIsk U3MEPEHUsI JABJICHUS], HAMPSDKEHUS], TEMIIeparTyp.

2

IToBepka pacxoJOMepOB, TATO- U HATOPOMEPOB, JIOTOMETPOB, KOHAYKTOMEPOB, aBTOMAaTHYECKUX PETYJISTOPOB.

3

M3mepeHue gaBiieHus, pa3HOCTH 1aBJIEHUM, TEMIIEPATYp, PACXOI0B.
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HpaKaneCKne 3aHATHSA

1 Pacuer abCOIIOTHOM, OTHOCUTEIILHON M MPUBEIACHHOW OCHOBHOM MOTPENTHOCTH PUOOpa.

2 | Pacuer pacxoja BeliecTBa ¢ IPUMEHEHHEM METOJIOB H3MEPEHHUS pacxo/a.

3 | Pacuer abcoNMOTHOW, OTHOCUTEIBHOM U TIPUBEJCHHON OCHOBHOI MOTPEIIHOCTH MPUOOPOB ISl K3MEPEHUsI IaBJICHUS,
HaMpsDKCHUS U TeMIepaTyp.

4 | Pacuer abCONIOTHOW, OTHOCUTENBHON M NPHUBEACHHOI OCHOBHOM MOTPEHIHOCTH NPUOOPOB JIJIsi U3MEPEHUSI PACXOJIOB.

CamocrosiTenbHast padoTa npu usy4denunn pasgena IIM 1.
Cucremarnyeckas nmpopabOTKa KOHCIIEKTOB 3aHATHM, Y4eOHOW W CHelMalibHOM TeXHHYECKOH nuTeparypsl (IO BoIpocam K maparpadawm, riaBam
yueOHBIX TOCOOWH, COCTaBIEHHBIM TNpernonaBareneM). PaboTa ¢ KOHCTPYKTOPCKOHM JOKyMEHTAlMel, MOAroTOBKa JOKIAJOB W BBICTYIUIGHHH Ha
cemuHapax. [lonroroBka K 1abopaTopHbIM paboTaM M NMPAKTUYECKHM  3aHATHAM C MCIIOJIb30BAaHHEM METOAMYECKUX PEKOMEHAAIMH MpenoaaBaTeds,
oopmiieHre 1a60paTOPHO-NIPAKTHYECKUX PaOOT, OTYETOB U MOJATOTOBKA K MX 3aIlUTE.

TeMaTHKa BHeayIHUTOPHOH CAMOCTOATEIbHOM PadoThI
[Mupomerps! m3mydenus. OCHOBHBIC 3aKOHBI N3Ty4EHHS HATPETHIX TEI.
Knaccudukarus TBepAbIX TEI 10 UX CIIOCOOHOCTH NPOITYyCKATh U3ITyYCHHSI.
Cocrasnenne TabiuIB! KI1accH(UKaUK ra30aHaIN3aTOPOB M0 IPUHIUITY UX paboThl. OCHOBHBIE TTOKA3aTENN U3y YCHHS.
ONEeKTPOKOHTAKTHBIE MAHOMETPBHI.
Tsro- 1 HaOPOMEPHI .
OmnpeneneHre TEMIOEMKOCTH CPEIbI 110 MHIMBHIYAIFHOMY 3a/laHni0. Perenne 3amad.
Omnpenenenne pabOThl, BHYTPEHHEH dHEPTUH, KOJMYECTBA TEIUIOTHI ra3a. Perienue 3a1a4 1o HHANBUIYaIbHOMY 33aHHI0.
CrerneHb CyXOCTH, BJIQXXHOCTH U IIeperpesa.
. Ompexnenenue TeMrepaTypsl Ha IOBEPXHOCTH CTEHOK. Perienue 3aa4d o WHANBUIYATBHBIM 3aJaHHUSIM.
10. Tenmootaaya no OKpy>XHOCTH TPyO. YT0J aTakH.
11. 3aBucuMocTb K03 PHUIMEHTA TEMIO0T/AAYN OT INIOTHOCTH, NABJICHHS, TEMIIEPATYPbI KHUIKOCTH.
12. TennmooOmeH B mapoBbix koTiax TOC.
13. Pacuer ko3 PuIMEHTOB pacxosa U CKaTHS CTPYH 1O MHAWBUAYaIbHOMY 33aHHIO.
14. Pemrenue 3a1a4 o pacyeTy CI0KHOTO TpyOOoIpoBoza, cudoHa 1 THIPaBINIECKOTO YAapa.
15. Vicropus pa3BUTHS THAPABIMYECKUX MAIIMH M TIOPITHEBBIX THAPABINIECKUX HACOCOB.

R R

42

Paznen IIM 2. Ilpumenenue
NMapoBbIX KOTJIOB U
BCIIOMOTaTEeJIbLHOIO

obopynoBanusi Ha TIC

100

MJK 1. Texunuyeckoe
oﬁcnymnnaﬂﬂe KOTEJBbHOI'O
obopynoBanust Ha TIC

60

Tema 2.1 DHeprernueckoe Copaep:xxanue

TOIJIMBO U MPOLECC ero 1. | Knaccudukauuss 3HEpreTMUecKoro TOIUIMBA M €ro  TEXHHUYECKHE XapaKTepUCTHKH. Pa3HOBHIHOCTH
CXKMTAHUS 9HEPreTUYECKOro TOMINBA, UCTIOIB3YEMOI0 B KOTEJIBHBIX YCTAHOBKAaX

2 BI/I,HLI M COCTaB TOILJIMBA. y,ﬂeHLHaﬂ TCIUIOTA CrOpaHrsd TOIJIMBA, YCJIOBHOC TOIJIMBO.

Texauueckue XapaKTCPUCTHUKU TBEPAOTIO, ) KUJAKOTO U ra3006pa3H0r0 TOILIUB.

4 OCHOBEI TCOPUU I'OPCHUSA OPTaHUYCCKOI'0 TOIJINBA. Xumuaeckas pcakusa ropCHus.
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5 | llonroe n HenonHoe roperune. Ctagun roperns. TeopeTHueckn He00X0IMMOE KOJIMUECTBO BO3/TyXa IJIsl TOPCHUS 3
1kr unm 1M Tormmea
CocTaB MPOAYKTOB CrOpaHusl.
Koadpunuent n3dbiTka Bozayxa B Torke. [Ipucocs! Bo3ayxa B TONKY M ra30X0/Ibl KOTIIA.
8 a(b(beKTI/IBHOCTB HCIIOJIb30BaHMs TOIUIMBA. bajaHC TEmIOTH B ImapoBOM KOTJIE
Oo1ee ypaBHEHHE OalaHCa TETIOTHI.
10 | Onpenenenue NOTEPhb TEIUIOTHI C YXOSIIMMU ra3amu, (pakTopbl, BIUSIOIUE HA BEINYHUHY ITOTEPb.
11. | KoaddumnueHT mose3Horo AeHCTBUS KOTIa OPYTTO U €ro ONPEae/ICHHE [0 MPSIMOMY M 00paTHOMY OaaHCy
TCIIJIOTHI KOTJIA
12. | Co6erBennsie Hyx 6! 11K u KII/] HeTTO KOTENbHOM yCTaHOBKH. 3
IIpakTHYecKne 3aHATHS
1. | Pacder u cocTaBieHue TaOIUIBI 00BEMOB BO3LyXa U MPOTLYKTOB CTOPAHUS HA Y9acCTKaX Ia30BOr0O TPAKTa
KOTEJNbHOU YCTaHOBKHU
2. | Pacuer u cocTaBiaeHHE TaOJIUIIBI SHTAIBIHHA MPOIYKTOB CTOPAHHUSL.
3. | Hoctpoenne H-T muarpamMMel POAYKTOB CrOpaHUs.
4. | Onpenenenne TEIUIOBBIX MOTEPH IS 33JaHHOTO THIA KOTJIA.
5. | Onpenenenne KI1J1 6pyTTO MapoBOro KOTJA M YaCOBOTO PACcX0Jia TOILUIHBA.
Tema 2.2 Conepixanue
TenJioaHeprernyeckue 1. | KoMnoHOBKa 1 KOHCTPYKLUSI MAapOBBIX KOTIOB. Kitaccudukarusi, BUABI ¥ THUIIBI COBPEMEHHBIX MapOBBIX KOTJIOB. 2
npoiecchl B NapoBOM KoTJie Bubl KOMIIOHOBOK, TJOCTOMHCTBA M HEJIOCTATKH.
U ero NPUHIUNHAILHOE BrnusiHue eqMHUYHON MOIIHOCTH, TapaMeTPOB Iapa, peskuMa padoThl Ha KOHCTPYKIMIO apoBOro KoTia. KoTibl
YCTPOHCTBO. C HaJyBOM, OCOOCHHOCTH KOHCTPYKIMH ¥ TpenMyluecTsa. Bonorpeiinsie KoTisl. [lepcriekTHBHBIE KOHCTPYKINH
MapoBBIX KOTJOB. OOmmii 00630p KOHCTPYKIMH IMAapOBBIX KOTJIOB BEAYIIUX 3apyOEHKHBIX KOTJIOCTPOUTEIBHBIX
hupm.
2. | Tomounsie ycrpoiicTa. Kitaccudukanus u TeXHHYECKHE XapaKTEPUCTUKN TONOYHBIX ycTpoiicTB. dakenpHOE 2
CKUTaHME TOTUINBA. ASPOJIMHAMIKA KOTEJIBHBIX TOOK. HeoOxoanmblii 00beM 1 BbIcOTa TONKH. KOHCTpYKIUS
Tonok. Buxpessle Tonku. KoHcTpyKIms BUXpeBBIX TONOK. O0IacTh MPUMEHEHHS, CDABHUTEIBHBIE
XapaKTCPpUCTHUKH (l)aKeJ'lI)HI)IX 1 BUXPEBBIX TOIIOK IPH C)KUTAHUU TBEPAOI'O TOILIMBA. Tune! n KOHCTPYKIINHN
MBUICYTONBHBIX TOPENIOK, pa3MeleHne ropenok. KoHCTpyKius ra3o0-Ma3yTHBIX TONOK. Ma3yTHbIe (JOPCYHKH U
Ta30BbIC T'OPEIIKH, KOM6I/IHI/IpOBaHHBIe ra3o-Ma3yTHBIC TOPEIIKHU.
3. | IMapooOpa3ytoliye MOBEPXHOCTH MAapOBOr0 KOTHa. THIBI TPYOHBIX 3KpaHOB. PaguanioHHble U KOHBEKTHUBHBIC 2
napooOpasyromniie MOBEpXHOCTH HarpeBa. KOMIOHOBKa W KOHCTPYKIHS MapooOpa3yroIIMX ITOBEPXHOCTEH.
YcnoBusi paboThl Mapoodpa3yIoIuX OBEpXHOCTEH HAarpeBa.
4. | bapaban komna. Koncrpykius. BuyrpubapabaHHbie cenapallMOHHBIC YCTPOWCTBA. Y CTPONCTBA IS MPOMBIBKH 2
napa. Ha3nadenue HenmpepsiBHOH U nepuoandeckoi npoayBku [TK. CtyneHuaToe ucnapeHue.
5. | IlaponeperpeBarenu. Konctpykuus paIuanoHHbIX, TIOJTYPaANaIMOHHBIX u KOHBEKTHBHBIX 3

naponeperpesareneil. IIpomexxyrounsle mapomneperpeBatend. CxeMbl KOMIIOHOBOK IaponeperpeBarencei B
KOTJIaX pa3lNyHbIX THIOB. PaKkTOpHI, BIHUSIONIME HAa TEMIIEPATYPY MEperpesa napa.
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HuskotemneparypHsle MOBEpXHOCTH HarpeBa. (DakTOphl, BIUAIOIMIME HA KOMIIOHOBKY HHM3KOTEMIIEPATypPHBIX
MIOBEPXHOCTEH Harpesa. TUIbl SKOHOMAM3€pOB U UX KOHCTpyKUusA. Tulbl Bo3ayxononorpesarenei. IIpuHnun
paboThl ¥ YCTPOUCTBO. Y CII0BHsI pa00Thl HU3KOTEMIIEPATYPHBIX OBEPXHOCTEH Harpena.

Kapxkac, oomypoBka u rapuutypa [IK. Hasnadenune u TpeOoBaHwms, mpeabsBisieMble K kapkacam [1K. Tumsl
kopnycoB IIK u mx koHCTpykumu. MaTepuansl U pacTBOpbI, ucnonb3yemsle npu MoHTaxe [IK. Yerpoiictso
HaKapKacHOW M HaTpyOHO! 0OMypoBKkH. HazHadeHue U KOHCTPYKIMS TAPHUTYPBI KOTJIA.

l'[palcTuqecmle JaAHATHHA

OHpG,Z[CJ'IGHI/IG T'COMCTPUUCCKUX XaPAKTCPUCTHUK TOIIOYHOM KaMCpbl U MOCTPOCHUC 3CKU3a TOIIOYHOM KaMCphbI.

OHpG,Z[CJ'IGHI/IG KOHCprKIII/Iﬁ NbUICYT'OJIBHBIX TOPCJIOYHBIX YCTPOﬁCTB I10 YCPTCKaM U MAKCTaM.

OHpGZ[CJ'IGHI/IG KOHCTPYKIIMH MAa3YTHBIX (l)OpcyHOK 1 I'a30BbIX TOPCJIOK IO YCPTECIKAM U MAKCTAM.

OHpG}IeJ’IGHI/IG KOHCTPYKIIMH 6apa6aHa U CIT0CO0OB MOJIYUCHHS YUCTOrO Iapa.

Omnpenenenne KOHCTPYKIMH BHyTprOapabaHHBIX U BBIHOCHBIX ITMKJIOHOB.

Bpi0op KOMITOHOBOK M KOHCTPYKIMH MapoIeperpeBaresicii COBpeMEHHBIX MapOBBIX KOTJIOB.

[TpuMeHeHHE YCTPOWCTB peryaupOBaHKs TEMIIEPATYPHI HEperpesa mapa.

00| ~| || ||| =

OHPGHCHGHI/IG KOHCTPYKIIUH 3KOHOMaI7[3€pOB u Bo3,uyx0n0n0rpeBaTeneﬁ IO YCepTEiKaM U MaKECTaM.

Tema 2.3. BcnomorarejabHoe
00opynoBaHNe MAPOBOTO
KOTJIa

Coge

JKaHHE

BOI[OHapOBOﬁ TPAKT MapOBbIX KOTJIOB U KOTEJIbHOM YCTaHOBKH. IIuTarenbHbIE HACOCHBIE arperarol, TUIIbI U
napaMeTpbl NUTATCIILHBIX HACOCOB. OcobeHHoCcTH KOHCprKIII/Iﬁ " MPUBO/JIbI NUTATCIIbHBIX HACOCOB. Yrenue
TEXHOJIOTHIECKOI CXEMBI IIPOU3BOACTBA I1apa

['a30BO3AyIIHBII TPaKT KOTEJBHBIX YCTaHOBOK. CXeMma ra3oBO3yIIHOTO TpPakTa KOTEJIbHOW YCTaHOBKH, €TO
KOHCTPYKTHUBHBIE DJIEMEHTBI, UX Ha3Ha4deHHE. ADPOJMHAMHYECKOE CONPOTHBICHHE T'a30BO3JYIIHOTO TPAKTA.
YpaBHOBeIIeHHAs TATA U HaJUTyB. TpeGOBaHMS K TATOAYTbEBHIM MamIMHAM. OYHCTKA IBIMOBBIX TAa30B OT 30JIBL
THnbl, KOHCTPYKIMS, MPUHLUI pabOTHl 30J0YJI0OBUTENEH. MeponpusaTus 10 CHHXXEHHIO BBIOPOCOB BPEIHBIX
BEIIeCTB B aTMocepy.

TormmBonoaaya M MPUrOTOBJICHHE TBEPAOTrO TOmMBa. CXeMa TOIIMBONOAAYM U ee o0opynoBanue. Kommiekc
IIPUEMO-PA3TPY30UHBIX yCTpoWCTB. TomnuBHbIE CKiIaabl. TexHosjorumueckas cxema IPOU3BOACTBEHHOMN
MOJTOTOBKM TBEPJOr0 TOIUIMBA K CXUTraHuio. KoMIOHOBKa TpakTa MOJaud TOIUIMBA. YTJEpa3MOJIbHBIC
XapaKTepUCTUKU ToruimBa. OOOpy/lOBaHHE CHUCTEMBl MBUICTIPUTOTOBJICHHUS. KOMITIOHOBKAa TIBUIECHCTEM.
CpaBHUTENbHAs OIIEHKAa M 00JacTh IMPHUMEHEHHs pPa3IM4YHbIX THUINOB NbulecucTeM. OCHOBBI TEIJIOBOTO M
249POAMHAMHUYECKOI0 PACYETA CUCTEM MBLICIIPUTOTOBJICHUS.

TommmuBHOE XO3SHMCTBO npu CXKUTAaHUU KUJAKOTO W Ta30BOro TOIUIMBA. TexHuueckass cxema JOCTaBKHN H
MOATOTOBKHU Ma3yTa K CXKHUTaHUIO. O60py,Z[OBaHI/Ie ﬂByXCTyHeH‘IaTOﬁ CXCMbI Ma3yTHOI'O XO3SHCTBA. Tpe6OBaHI/I$I
HO)KapHOﬁ 0Ee30IMaCHOCTH K Ma3yTHbIM xo3siictBaM. Hacockl HC(bTerO,HyKTOB. Honaqa ra30BOT'O TOILIMBA.
CxeMa Ta30BOTO XO3SMCTBA H €ro 060pyz[013aH1/Ie. HpoayBKa ra3zonpoBOJOB, MNPOAYBOYHBLIC CBCYHU, HUX
Ha3sHA4Y€HUE U MECTO YCTaHOBKH.

CxeMa cHCTeMBl 30JI0YJIaBIMBAaHMS W 30JIONUIaKOyjajeHus. HasHauenwe W KiaccH(UKAIMsS CHCTEMBI
30/I0LIIAKOyJalieHusl. [ mapaBindeckoe ¥ IHEBMATHUYECKoe 3ojoynaneHue. OOOpynoOBaHHS CHCTEMBI:
IIJJAKOCMBIBHBIE ~ IIaxXThl, OarrepHble  HACOCHI, MyJIbMONpoBOAbl. CpaBHHWTENbHAs  OIEGHKA  CHCTEM
THIPABINIECKOT0 ¥ THEBMAaTHIECKOTO 300y 1aneHus. Beibop obopynoBanus 3onomnniakoyaaneHust barepasie u
I1JIAMOBBIC HACOCHIL.
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TexHomorm4Yeckas cxema KOTEIbHOTO nexa. KommonoBouHbIe YEPTEKU KOTEIBHOTO I€XA, KOTCJIBHBIX YCTAHOBOK
" UX 3JICMCHTOB.

IIpakTHyeckue 3aHATHSA

1.

BI)I60p TUTIA © KOMIIOHOBKH ITAPOBBIX KOTJIOB IO YEPTECIKAM, MAKETAM, KaTaJloram.

CocrapieHne CXeMBbl BOJONIaPOBOTO TpakTa 0apabaHHOTO U MPSMOTOYHOTO KOTIa

BLIGOp TUIIA U KOJIMYECTBA AYTHEBbIX BEHTUJIATOPOB, IBIMOCOCOB, BHICOTBI Z[I)IMOBOI71 prGI)I.

CocTaBlieHHUE CXEMbI TIBUICTIPDUTI'OTOBJICHUS IAPOBOI'0 KOTJIA .

CocTaBjicHHE CXEMBbI MaszyTHOTr'o XO03MCTBA CTAHIUU.

CocTaBjicHHE CXEMbI Ta30BOT0 X035HCTBAa CTAHIIUH.

R B Eal e )

Pacuer u BI)I60p O60py}IOBaHI/I$[ TOIJIMBOMIOAAYN W NBUICOPUTOTOBJICHUA, MAa3yTHOTO W Ta30BOI'0 XO03sIiCTBa
CTaHIIMU B COOTBETCTBUU C HOPMAMHU TEXHOJOTMYCCKOT'0 MPOCKTUPOBAHUAA.

CocTaBlIcHUE CXEMbI U BI)I60p OGOpyHOBaHI/IH CHUCTCMBbI 30JIOLIJIAKOYAAJICHHS.

BI)I60p OCHOBHBIX HACOCOB 3HepFOHp€HHpHﬂTI/Iﬁ COTJIACHO HOPpMaM TEXHOJOTMYCCKOT'O IMTPOCKTUPOBAHUS

Tema 2.4 BoaHo-
XHMMYEKUH pexum
KOTeJbHOH YCTAHOBKH

JKaAaHHuEe

CymHocTs 1 (hopMa IposiBIeHHsT KOoppo3un MeTayuioB. OcHoBHBIE (pakTopbl Koppo3un. Kopposus
BogonoarorosurenbHoro Tpakra TOC. Kopposust kotioarperaros TOC.

Opo3ust 1 KOppo3usi MeTayuoB. PaBHOMepHast 1 HepaBHOMEpHasi KOPPO3us. XUMUYECKasl U 3JIEKTPOXUMHUIECKast
Koppo3us. BHyTpeHHHUe 1 BHemHIE (HakTopsl Koppo3uu. Metoas! 00pr0ObI ¢ kKopposueil. CymHoCTs, (GopMEI
TIPOSIBIICHUS K MEPBI OOPHOBI ¢ KUCIIOPOTHOH, CTOSHOYHOW, MUHUKPHCTAIDTUTHOW, TIAPOBOISTHON 1
MOJLIIAMOBOM KOPPO3HEH.

[TpuunebI, BUOB! H yCIOBHA 00pa30BaHUs OTIOKEHUN Ha PA3IMYHBIX TIOBEPXHOCTIX O0OPYIOBAaHUS U
TpybompoBoaoB TAC, criocobbl ux npepoTBpaiieHus. CocTaB, CBOMCTBA U KOJIWYECTBO OTIOKESHHH.
Xumuueckuil coctaB Hakumeld. OOpa3oBaHKE IIEI0YHO3EMEIbHBIX, KEIC300KUCHBIX U MEIHBIX OTJI0XKCHHUH.
O0pa3oBaHue OTIOKEHHH B KOTJIoArperarax.

Merto b1 OOpBOBI C OTIIOKEHUSIMH B 0apabaHHBIX W MPSMOTOYHBIX KOTIax. DocdarupoBaHie KOTIOBOW BOJbI.
O0paboTka KOTI0BOW BO/BI KoMIulekcoHaMu. Ll{enoyenue koTa0BoM Bosbl. bophba ¢ yMeHbIIIEHHEM MPHCOCOB
OXJIKJaloued BOJBI B KOHJAEHCATOpax MapoBbix TypOuH. [IpemoTBpaimieHune oOpa3oBaHMsI OTIIOKECHUI B
KOHZICHCATOpax MapoBbIX TypOHH.

YHOC BeleCcTB HACBHIICHHBIM apoM. DaKTopsl BIHUSAIOIIME HA Ka4eCTBO apa B 6apabaHHBIX KOTIaX. CyIIHOCTh
KalenpHOro ¥ u30uparenpHOro yHoca. KoadduimeHT BbIHOCAZ KHCIOTBI W3 BOIBl B map. BuusHue
KOHCTPYKTUBHBIX OCOOCHHOCTEH KOTJIa, SKCILTyaTalJHOHHOTO PEXUMa M KadeCTBa KOTJIOBOH BOIBI Ha KayeCTBO
napa B 6apabaHHBIX KOTJIA.

JIOCTOI/IHCTBa U HCOOCTATKHU HICIIOYHOI0, KOMIIJICKCHOTIO, HeﬁTpaHBHOFO 1 BBICOKOIIEJIOYHOTO PEIKUMOB pa6OTBI
sHepro6sokoB TOC. Hopmbl kauecTBa MUTATENBHOM, KOTIOBOW BOABI, Iapa M KOHICHCATa, COTJIACHO MpaBHIIaM

TexHH4YecKo# skciuryatanui TOC 1 TeTIOBhIX CeTeH.

HpaKanecxne 3aHATHSA

1

| Onpesenenre HOPMBI KauecTBa BOIbI M Mapa Ul GAapabaHHBIX M MPSMOTOYHBIX MAPOBEIX KOTIOB COTIACHO
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mpaBwi TexHUYIeckoi skcruryaranuu (I1TD TIC).

2 CocraBiieHue CXeMbl XUMUYECKOI IMOATrOTOBKH BOABI JIsA 6apa6aHHBIX U MPAMOTOYHBIX KOTJIOB
CamocrosiTesibHasi padoTa npu u3ydenuu pasaena [IM 2. 18
Cucremarndeckass nmpopabOTKa KOHCIIEKTOB 3aHATHH, Y4eOHOW M cIlenMalibHOM TeXHWYECKOW JuTepaTypsl (IO BoIpocaM K maparpadam, riaBam
y4eOHBIX MOCOOMH, COCTaBICHHBIM IIPENOJaBaTeNIeM), HAaNHMCaHWE pedeparoB, MOATOTOBKA K  IMPAKTHUECKUM 3aHATHSAM C HCIIOJIB30BAHHUEM
METOJIMYECKUX PEKOMEHIALNNA MpenoaaBaTens, o(hopMIICHHE MPAKTHUCCKUX 33aJaHUi, OTYETOB M IMOJATrOTOBKA K MX 3allUTE, pacdeT M OoQopMmiIeHHE
KypPCOBOTO TIPOEKTA.
TeMaTHKa BHeayIMTOPHON CaMOCTOATEIbHOMH PadoThI
1. XuMHUYeCKHH U MEXaHWYECKHI CIIOCOOBI yaleHus OTIoXkeHUH. CTeneHb 3arpsi3SHeHHOCTH 000pyA0BaHHS
2. Bwunsl BOZHBIX pacTBOPOB.
3. Texnauka 6e30MaCHOCTH IIPH OOPAIICHNH C PEareHTOM.
4. OcCHOBHBIE MECTOPOXKICHHS TBEPIOTO, XKUIKOTO 1 ra3000pa3Horo ToruiBa B Poccnn
5. OO6pa3oBaHMe M METO/IbI CHIDKCHHS BPEIHBIX BEIOPOCOB B aTMOC(epy NPH CKUTAHUN OPTraHUYECKOTO TOIUINBA
6. Omucanne 000pyIOBaHMSI KOTENBHBIX YCTAHOBOK HA Pa3IMYHBIX AEHCTBYIOIINX CTAHIIUIX
7. PaboTta ¢ pa3maToO4YHBIM MaTEpHAIOM IO CXEMaM IBIDKEHUS pabodyero Tena, KOHCTPYKLHMSM ITOBEPXHOCTEH HarpeBa MapoBBIX KOTJIOB C
€CTECTBEHHOW U NMPUHYANTEIBHON HUPKYJSILUEHN, KPEIJIEHUSIM TTOBEPXHOCTEH Harpesa.
8. TlpoBectu aHanM3 pa3nMyYHBIX CIOCOOOB PETYJIMPOBAHMUS TEMIIEPATYPHI Meperpesa napa
9. Omucarh cnoco0bl 3alKUTHI OT 30JI0BBIX OTJIOXKEHUH U HU3KOTEMIIEPATYPHON CEPHOKHCIION KOPPO3UH HU3KOTEMIIEPATYPHBIX ITOBEPXHOCTEH
Harpesa.
10. M3ydeHne pa3nuyHbIX KOMIIOHOBOK 110 KaTajoram. Onucanue oJHOH U3 KOMIIOHOBOK I10 BEIOOPY CTYAEHTA.
11. HopMbl IpoeKTHpOBaHUS MIPH pacueTe ¥ BEIOOPE CUCTEMBI ITBUIETIPUTOTOBICHHS.
12. Meponpusruii no oxpaHe oOKpy>karolei cpesbl, npumeHnsieMbix Ha TOLL.
TemaTnka KypcOBbIX IPOEKTOB
TeroBo# pacyeT MapoBbIX KOTIOB, PA0OTAIOMINI Ha TBEPAOM, )KUAKOM U ra3000pa3HOM TOIUIHBE.
Oo6s3aTenbHasi ayiUTOPHas yueOHasi HATPY3Ka M0 KYPCOBOMY NMPOEKTY 40
TemaTnka BHeayJAMTOPHOI CAMOCTOSITEILHON PaGOTHI 10 KYPCOBOMY NPOEKTHPOBAHHIO 10
Pacuer 1 oopmiieHHE KypcOBOTO MTPOEKTA 110 WHIMBHIYIFHBIM 33JaHUSIM U TEMaM.
Pazgen IIM 3. 94
Oobcay:kuBanue
KOTeJILHOTO
000py10BaHUsl.
MJK 1. Texunuyeckoe 62
o0cayKUBaHME
KOTeJILHOT0
00opy10BaHus HA
TeIUIOBBIX
3J1eKTPHYeCKHX
CTAHIUAX
Tema 3.1 Copaep:xanue 18
ABTOMaTH3AIUS 1. | ABroMaTH4eckoe peryaupoBaHue OapaOaHHBIX M MPSMOTOYHBIX MAapOBBIX KOTJIOB. bapaOaHHBIH KOTEN Kak OOBEKT 2
TenJI09HePreTHYeCKuX peryiaupoBaHusi. PerynupoBaHue AaBieHHsS Hapa W TEIUIOBOM HAarpy3KH NpPW CXXWIAHWM PAa3HOTO BHJA TOIUIMBA.
MpoIeccoB HA PerynupoBaHie 5KOHOMUYHOCTH TIpoliecca ropennsi. PerynupoBanne paspexxeHus B Tornke. PeryaupoBanue nuranus
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KOTE€JIbHOM
000py10BaHUH.

OapabaHHBIX KOTJIOB. PeryimpoBaHme TemIiepaTypsl Ieperperoro mapa B OapabaHHBIX KOTJIaX. PerymmpoBanHme
HeNpepbIBHOM NpoayBKU.IIpsIMOTOUHBI KOTeN Kak OOBEKT peryJupoBaHHs, €ro OCoOeHHOCTH. PerynupoBanue
TEIUIOBOM HAarpy3kd M TEMIIEPATypHOIO PEKMMa IEPBUYHOIO TpakTa. PerynupoBaHue npouecca TOpPEHHsS B
MPsIMOTOYHBIX KOTIax. PerynupoBaHue TeMmmepaTypsl NMEPBHYHOTO M BTOPHUUYHOTO Iapa B MPSAMOTOYHBIX KOTJIAX.
CxeMbl aBTOMAaTHUECKHX TEIUIOBBIX 3allUT, JEHCTBYIOIIME Ha OCTAaHOB 0apabaHHOrO M MPSIMOTOYHOrO MApPOBBIX
KOTJIOB.

ABTOMaTI/IBaHI/IH BCIIOMOTI'aTCJIbHOT'O o6opyz[013aHmI KOTJIOB. praBJ’IeHI/Ie TOHHHBOHOﬂa‘Ieﬁ U CUCTEMOH
TBUICTIPUTOTOBJICHUS.

ABTOMaTHYECKHE TEIJIOBBIC 3AIUTHI M CHCTEMbI JIOTHYECKOro ympasieHus. OCHOBHbIE MOHATHA 00 yCTpOWCTBe
ABTOMATHUYECKHUX TEIUIOBBIX 3AIIUT. 3alIMUTHI, ACHCTBYIONINE HA OCTAHOB MApOBHIX KOTJIOB, HA OTKIIOUCHUE TYPOHUHBI.
JlokanpHble 3alUTHL. 3aliUThI, ACHCTBYIONIME HA OCTAHOB M CHI)KEHHE HArpy3KH SHeprernieckoro 0yoxa. Cxemsl
3alIUT OCHOBHOTO | BCIIOMOTaTENbHOTO  00OPYAOBaHUS. ABTOMAaTHYECKHE 3allUThl BCIIOMOTATEIBHOTO
obopynosanust. Jlormueckoe yrpasieHHe, IOTHIECKHE aBTOMATHL.

[IuTbl ympaBiAEHUST W CXEMBI TEIUIOTEXHHYECKOTO KOHTPOJs. KOHTPOIBHO-N3MEpPHUTENBHBIC MPUOOPHI IIUTA
ynpasieHus KotiaoMm. HasHadenue, obuiye 1aHHBIE.

VYrpaBineHne W aBTOMATU3allMs, ABTOMATU3UPOBAHHBIC CHCTEMbI PETyJHPOBaHHS. ABTOMATHYECKHE CHCTEMBI
yhpaBieHus. YTIpapisione ¥ Bo3Mmyluaroiiue Bo3zaeiictBus. Ilepexoanbie mporecchl. YcToiiunBocTh. KauecTBo
npoiieccoB peryaupoBanus. O0bEeKTHI peryaupoBanus. Perymstopsl. O6paTHas CBA3b.

TexHudeckne cpeacTBa aBTOMaTH3UPOBAHHBIX cucTeM perynupoBanus. Ctpykrypa ACP u ee anementsl. Komrmiekcs
amnmaparypbl peryjIupoBaHus. MHUKpOIPOIIECCOPHBIE CpeAcTBa aBTOMaTH3aluu. I[Iporpammupyembie NpPHOOPHI.
CxeMbl aBTOMaTH4YECKOT0 PEryJIMpOBaHHs M 000PYAOBaHUS U UX YCIOBHbIE 0003HAYCHHUSI.

IIpakTHyeckue 3aHATHSA

Amnanus Q)yHKHHOHaHLHI)IX CXCM TCIUIOTCXHUYCCKOT'O KOHTPOJIA.

OnpeueneHI/Ie Ppa3JInIHbIX CII0CO00B pa3MClIICHMA Ha IUTAX U MYJIbTaxX HpI/I60pOB TCIJIOTCXHUYCCKOI'O KOHTPOJIA.

CoCTaBJICHUE CXEM aBTOMAaTHYECKOTO PEryjanpoBaHus MpAMOTOYHBIX U 68pa6aHHI>IX KOTJIOB.

Amnanus Q)yHKHI/IOHaJ'ILHI)IX CXEM aBTOMATHUYCCKOI'0 pEryJimpoBaHusd 63pa6aHHLIX MAapOBbIX KOTJIOB.

Amnanus (l)yHKHI/IOHaJ'ILHLIX CXEM aBTOMATHYCCKOI'O PEryJrupoBaHus MPAMOTOYHBIX MAPOBLIX KOTJIOB.

Amnanus Q)yHKHI/IOHaJ'ILHbIX CXEM aBTOMATHUYCCKOI'0 pEryjiMpoBaHnsd BCIIOMOTaTCJIbHOI'O 060pyZ[OBaHI/I$I KOTJIOB.

A A Pl Red e

Amnanus Q)yHKHHOHaHLHI)IX CXEM aBTOMATHUYCCKOI'0 pEryjiMpoBaHnsd BCIIOMOTaTCJIbHOI'O O60pyZ[OBaHI/I$I KOTJIOB

Tema 3.2.
O6cay:xuBaHue U
HaJIA/IKa 000py10BaHUS
KOTEJILHOTO OT/IeJIeHUsI

Copaep:xanue

1.

OOmme BONpOCHl OOCITY)XMBAHUS MApOBBIX KOTIOB. OCTaHOBOYHO-ITYCKOBBIE PEXHUMBI MApOBBIX KOTJIOB. OCHOBHBIC
ycioBHsl 0€301MacHOro M HaJeXHOro mycka OapabGanHoro korna. Ilyck u ocraHoB GapabaHHOro KOTia Ha OOIIyIO
mapoByt0 Maructpaib. [Iyck M ocTaHOB HpsSIMOTOYHOTO KOoTia. KoHcepBaimsi mapoBbIX KOTJIOB ABapHiHBIEC CITydaw
ocTaHoBa KoTia. PaboTa KOTIOB B paboueM Anana3zoHe Harpy3ok.

Kpurepun nanexHoctd pabotsl koTina. Habmromenume m yxoz 3a paboTaromuyM 00OpYyIOBaHHEM. Y CTOHYMBOCTH
THIPaBIMYECKOTO pekuMa OapabaHHBIX KOTIIOB.

3aaun nepcoHaia no 00CITyKMBAaHUIO KOTJIOB; OCHOBHBIE SKCILTyaTaIl[MOHHBIC XapaKTEPHCTUKH U TIOKa3aTeNd paboTh
NapoBbIX KOTIOB. DakToOphl, OMpenessonye 3KOHOMUIHOCTh U HaJAEKHOCTh PaboThl KOTIOB; Tpebosanus [1TD mpu
00CITy>)KUBaHUH KOTJIOB.

OOciyHBaHKE TOMOYHBIX YCTPOHCTB. OCHOBHBIE MTOKa3aTeNn paboThl TOIIOK U TOPENIOYHBIX YCTPOHCTB.
OOciryxHBaHIEe OBEPXHOCTEH HarpeBa IapoBOro KOTJIa, YCIOBHSA paboT SKPaHOB, aporeperpeBaTeneii,
BO3/1yXOIIOIOTpeBaTeNeH; MEPOIIPUATHSI [0 TIOBBIIICHUIO HATEKHOCTH UX PaOOTHI

16

19




4. | OGchyxnBaHHEe W HaJaIKa BCIIOMOTATEIBHOTO O0OPYIOBaHMS KOTENBHBIX YCTaHOBOK. OOCITyKMBaHHE 000PYIOBaHUSA
MBUICTIPUTOTOBUTCIIBHBIX YCTaHOBOK, obecneueHue HaJAC)KHOCTH u OKOHOMHNYHOCTHU pa60T1)1,
B3pBIB01'IO)KapO6e3OHaCHOCTI/I Pa3JIMYHBIX TUIIOB NBUICCUCTEM U MCJIbHUII.

OOciy>HuBaHKE 30JI0YJIOBUTENICH M YCTPOUCTB 30J01uIaKoyaaneHus. OcoOEHHOCTH O0CITyKUBAaHHS 30JI0YJIOBUTEICH
pa3nuyHbIX THIIOB. DaKTOpbI, BAMSIONME Ha 3()(GEKTUBHOCTD YJABIMBAHUS 30JbI B 30J0ysoBuTeNsiX. [loBblmeHue
HaJISKHOCTH paboThl 00OpY/NOBaHMS CHCTEM 30JIOLUIAKOYAAIEHHS W 30J00TBasoB. OOCIy)XKMBaHWE Ma3zyTHOTO H
ra3oBOro X03sHCTBa.

5. | UcmblTanus n Hanaaka o00py10BaHMS KOTEIBHOTO oTAeneHus. Kiaccndurkarms 1 3a1a4u TeIIOTEXHUYECKUX NCIIBITAHNH
KOTEJIBHBIX yCTaHOBOK. Opranmzaiysi MCrbITanuii 1apoBbIX koti0oB Ha TOC. IIporpammsl 1 o0beM uctibTannii. Hamanka
TOTIOYHOTO PEXHMMa, ONpe/ENICHAE ONTUMAIBHBIX IOKa3aTeneil paboThl KOTa, OCHOBHBIE M3MEPEHMs, IPOBOAMMBIE TPH
WCTIBITAHUSAX ~ KOTAOB. Hamagka W WCOBITAaHMS  BCTIOMOTATENIBHOTO — OOOPYJOBAaHMS — KOTENBHOW  YCTaHOBKH
(TTBUIETIPUTOTOBUTEIBHBIX YCTAHOBOK, TATOXYTHEBBIX MAIIINH, 30JI0yJI0BUTENEH). [IpoBeneHne ucrbITanmii HOBBIX 00pa3IoB
TETUIOIHEPTETHIECKOTO 000PYIOBAHMS 1 €T0 JIEMEHTOB.

IIpakTHyeckue 3aHATHSA 4
1. | Onpenenenre ONTUMATIBHBIX PSKUMOB pabOThI KOTIA
2. | Pabota ¢ MHCTPYKIMSIMH IO MYCKY, OCTAHOBY, C MPOrpaMMaMy MPOTHBOABAPUHHBIX TPCHUPOBOK.
3. | CocraBneHue 1 3aII0JHEHHUE ONEPAaTUBHON IOKYMEHTALIMH 110 00CTY>KHBAaHHIO KOTJIA (CYTOUHBIX BEOMOCTEH).
4. | CocraBieHne THIIOBOH CXeMbl PACCTAHOBKU MPHOOPOB 1 M3MEPEHHIA NP 0aJaHCOBBIX UCIBITAHHUSIX MAPOBOrO KOTIIA.
5. | OneHka TEIUIOMEXaHHYECKOTO COCTOSIHUSL KOTJIa B IEPEXOAHBIX PEKMMAaX C IIOMOIIBIO pacyera.
6. | BpiOOp IyCKOBBIX PE)KMMOB KOTJIOB Ha TPEHAKEPAX M CTCHAAX.
7. | CocraBnenue cereBbIX rpadukoB MycKa KOTJIOB.
8. | IlpoBenenne mycka W OCTAaHOBA NBUICIIPUTOTOBUTEIBHON YCTAaHOBKM Ha JJIEKTPOPUIMPOBAHHOM CTEHJE WIN
KOMITBIOTEPHOM TpEHaXepe.
9. | CocTaBieHHe TEXHOIOTHYECKOTO Mpoliecca 00CTyKUBAaHUS TATOAYTHEBBIX MAIIMH, 3KCIUTyaTallMOHHOTO KOHTPOJIA 3a
paboTOl TATOIYyTHEBBIX MAIIMH, PETYIHPOBAHHUS TPOU3BOIUTEIILHOCTH.
CamocTosTe1bHast padoTa npu u3yyenuu pasgena IIM 3. 18

Cucremaruieckas IpopaboTka KOHCIIEKTOB 3aHITUH, YICOHOH U CIICIUATIEHON TEXHUUCCKOW JIUTEPaTypPhI (110 BOIpocaM K maparpadam, riiaBam
y4eOHBIX TOCOOMIT, COCTaBICHHBIM MpenoaaBareeM). PaboTa co cripaBoYHBIME MaTepHaIaMH, HHCTPYKIHSIMU TI0 ITYCKY, OCTAaHOBY ¥ OOCITY)KHBaHUIO
000opyIOBaHN, IPaBIJIAMH TEXHUYCCKOH IKCILTyaTaIlHH.

[MonroToBKa K MPakKTHYECKAM 3aHATHAM C UCIIOIB30BaHUEM METOIMUYECKIX PEKOMECHIANHN TIpenoaaBaTes, 0popMIeHHE OTIETOB U MIOATOTOBKA K HX
3amuTe.

TeMaTHKa BHeayIMTOPHOH CaMOCTOATEIbHOMH PadoThI

1. OmnpenencHre TPUIUH HEMOMAIOK M aBapuil MpH 0OCTyXKWBAaHUK 00OpyIOBaHMSA, X ycTpaHeHue. [IpaBuma Texumueckoil sxcruryatain (I1T3)
TP 00CITy>KUBaHUN KOTJIOB, B P&KMMaxX ITycKa M OCTaHOBA.

2. Tlopsimok 0OCTy>KHBaHHsI ITOBEPXHOCTEH HarpeBa MapoBOrO KOTJA, YCIOBHs Pa0dOT SKPaHOB, MapoIeperpeBaTeiicii, BO3AyXOMOAOTPEBATEICH,
MEPOTPUSTHS O MOBBIIICHUIO HAAEKHOCTU X PaOOTHI

3. Tlopsmok oOciy>kKMBaHHsI TOIUIMBHBIX CKJIAJIOB M TOIUIMBOIONAYM. Pasrpys3ka, XpaHeHHe M Mojaya TBepAoro Torumea. OOcoy:KuBaHHE Ma3yTHOIO W
ra30BOT0 XO3SHCTB.

4. MW3ydeHue KackaJHBIX aBTOMAaTHUECKUX CHUCTEM perynupoBanus. MHorocss3Hsie ACP.

5. WzyueHue ycinoBHBIX 0003HAa4YEHHWH CPEIICTB W3MEPEHUS M aBTOMATH3alMHK Ha (PYHKIMOHAIBHBIX CXEMaX aBTOMATHUYECKOTO PETYJINPOBAaHUS
00opymoBaHUS.
6. Texnuko-skoHoMHu4ecKkas 3¢ eKTHBHOCTh aBToMaTH3anun TOC.
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IIpousBoacTBeHHasi NpakTHKa (10 NPOo¢UII0 CIeHAJILHOCTH) UTOTOBast IO MOAYJII0
Buael paéor

00N LW

—_ =
N = O

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

YreHne TEXHOJIOTHUYECKOM M MOJIHOM CXeM KOTEJIBHOTO IieXa.

[Tony4yeHnnie HaBbIKa BHIMOIHEHUS U3MEPEHUIN TEXHOJIOTHYECKUX MapaMeTPOB.

[onmyueHre HaBbIKa paOOTHI CO CPEICTBAMHU TEIUIOTEXHHYCCKOTO KOHTPOJIS.

KoHTpoms 3a moka3zaHUsIMH CPEACTB U3MEPEHUA, pa0OTOW aBTOMATHYECKUX PETYIATOPOB M CUTHATH3AINH.
[Tomp30BaHME MUTAMH KOHTPOJISL.

[Tomp30BaHME MyTBTaMU YIIPABICHUS.

VYyacTie B BEACHUN BOTHO-XUMHYECKOTO PEKIMA.

Brmonaenue padot mo mycKy, OCTaHOBY, OIIPOOOBAHUIO U OTIPECCOBKE OOCITYKMBACMOTO 000PYIOBAHHS.
BrinosiHeHne NEPEKIIOUEHUH B TEMJIOBBIX CXEMaX KOTENbHON YCTaHOBKHU.

. YuacTue B TJIaHOBBIX POTHBOABAPHIMHBIX TPEHUPOBKAX.
. Boinonnenune paboT 1o KCITyaTalioHHOMY 00CITYKMBaHHIO KOTEIbHON YCTaHOBKH.
. Yuactue B paboTe 1o MycKy KOTJa: U3y4eHHEe OCHOBHBIX MPABUII, IOCIEOBATEILHOCTH ICHCTBUN MAIIMHUCTA, OCOOCHHOCTH PACTONKH KOTJIOB,

TpeboBaHUil 6€30IaCHOCTH.

BrinonHenue ornepanuii o BEIBOLY 000pY/IOBaHUS B PEMOHT.

BrinosHeHue paboT Mo OCTaHOBY KOTJIa B PEMOHT U B Pe3epB.

OdopmireHre ycTaHOBIEHHOI TEXHMYECKOH JOKYMEHTAIINH.

BrimonHenue paboT 1o 00CIy>)KMBaHUIO TTBUIETIPUTOTOBUTENBEHON YCTAaHOBKHM, KOHTPOJIb 32 PadOTOH MBUICIIPOBO/IA.
BrimonHenue paboT 1o 00CIy)KMBaHUIO T'a30BO3/YIIHON, ra30Ma3yTHOW M PSHAXHONW CHCTEM, KOHTPOJIb 32 pabOTOH.
BemonHenue paboT 1o 06ciIy)KUBaHUIO TAPOBOASHOTO TPAKTA C YCTAHOBKOH 110 BBOAY XUMUYECKHUX PEareHTOB, KOHTPOJIb 32 PabOTOM.
OO6cnyxuBaHNE B KOHTPOJH 32 pabOTOM CHCTEM IPOIYBOK U YCTPOMCTB 10 00IyBY IOBEPXHOCTEH HATrpeBa KOTIA.
ObecnieueHue 6ecriepe0orHON PabOThI PEAYKIIMOHHO-0XIaTUTEIBHON YCTAHOBKHU.

VX011 ¥ KOHTPOJIb 32 paboTOH OAKOBOTO X035CTBA, CUCTEM TEXHUYECKOW BOJBI U CKATOT'O BO3yXa.

OOcny)KMBaHUE CHCTEM 30JI0YJIaBIMBaHKS U 30JI0YAaJICHHs, KOHTPOJIb 33 pabOTOH.

72

Bcero

446

Jst xapaKTepUCTUKK YPOBHS OCBOSHHMS yueOHOro MaTepuasa HCIOIb3YI0TCA clIeayomue 0003HaueHHUs:

1 — o3HaKOMUTEbHBIN (y3HaBAaHHE paHEe U3YUYCHHBIX 00BEKTOB, CBOMCTB);

2 — penpolyKTUBHBIN (BBITOJIHEHUE JEATEIBHOCTH 110 00pasily, HHCTPYKIIMH HIIH MOJ] PYKOBOJICTBOM);

3 — IPOJYKTUBHBIN (TITAHMPOBAHHUE M CAMOCTOSITEIILHOE BHITIOJTHEHHE IESATEIbHOCTH, PEIICHNE ITPOOIEMHBIX 3a/1a4).
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4. YCJIOBUS PEAJIM3ALIUUA ITPOTI'PAMMBI
HNPO®ECCHUOHAJIBHOI'O MOAYJIA

4.1. TpeOoBaHUA K MUHMMAJIbHOMY MaTEePHAIbLHO-TEXHUYECKOMY
oldecrneyeHHu 1o

Peanuzanus IPOrpaMMBbl Tpedyer HaJTNYUs y4eOHOTO KaOuHeTa
«O0uenpogeccuoHanbHble AUCUUIUIIMHBI IO CHEUATBHOCTI
O6opynoBanue kabUHeETA:

MOCaI0YHbIE MECTa MO KOJIMYECTBY O0yHArOIINXCS,;

pabouee MecTo MpenoaBaTeis;

JOCKa;

y4eOHO-METOINYECKOE 00ECIeUCHHE.

TexHuueckue cpeacTra 00ydeHus:

KOMITBIOTEPBHIL;

JIOKaJbHasi KOMIIBIOTEPHAs CETh U Ii1o0anbHas ceTb MIHTepHET;
MYJIbTUMEIHNA IPOEKTOP.

Peanu3arus mporpaMMbl MOYJISI IPEATIONATACT HATUIHE
Jladboparopuii
- KOTeJTbHOTO 000pyaoBaHus TerioBou aekTpoctaniuu (TIC);
- 00CIy)XKMBaHUS W HATAJKU TETUIOPHEPTETUYECKOT0 000PYI0BaHNUS,
- PEMOHT TEIUIOHEPTETUYECKOTO 000PYI0BAHUS

pacrionoxxkeHHsIx Ha 6aze OAO MHTEP PAO DJIEKTPOI'EHEPALIMSA , dhunuan
I'ycunoosepckas ['POC

4.2. UupopmanunonHoe odecnevyenne 00y4eHust
Ilepeuens pexkoMeHayeMbIX Y4eOHbIX wu3aaHuid, MHTepHeT-pecypcos,
JAOMOJIHUTEJIbHOM JIUTEPATYPhbI

OCHOBHBIC HCTOYHUKH:

1. bBopoBkoB, B.M. M3rotoBieHne W MOHTaX TEXHOJOTHYECKHX TPyOONPOBOIOB
[Texkct]: ydeOHMK sl CTyA.yupexaeHud cpen. mnpod. obpazoBanus / B.M.
bopoBkos, A.A. Kamtotuk. — M. : U3narenbckuii eHTp «Akanemus», 2007. — 240
c.; 22 cm. — 4000 sx3. — ISBN 978-5-7695-3019-7.

2. dmypa, A.M. Cucrema TEXHHYECKOTO  OOCITY)XMBaHUS U  PEMOHTa
sHepreTudeckoro obopymoBanust [Tekct]: cmpaBounuk / AWM. Smypa.- M.:
OHAC, 2010. — 504c.: nn.; 22 cm. — 10000 k3. - ISBN 978-5-93196-849-0.

3. CokonoB Bb.A. YcTpoilcTBO U 3KCIUTyaTanys HNapoBBIX M BOAOTPEHHBIX KOTJIOB
Maioi u cpeaneit momHoctu [Tekct]: yde6. [Tocobme / B.A.CokonoB — M.:
N3narenscknii neHTp «Akagemus». — 2008. — 64 c. 23.5 cm. — 4 000 sk3. — ISBN
978-5-7695-4102-5

4. CokonoB b.A. IlapoBbie U BOJOTPENHBIE KOTJIbI MAJIOW M CPEAHEW MOUIHOCTH
[Tekct]: yueb. mocobue st ctya. Beicur. yue6. 3aBenennii / b.A.CoxonoB. — M.:
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N3narenbckuil neHTp «Axagemus», 2008. — 128 ¢. 21 cm. — 2 000 sk3. — ISBN
978-5-7695-4745-4

5. Anexkcannpos, A.A., I'puropseB b.A. Tabnuip! Tem1ohU3NIECKIX CBONCTB BOJIBI
u BomsHoro mapa [Tekcr]: CmpaBounuk. Pek. ['oc. Cmyx0o#f cTaHmapTHBIX
crpaBouHbiX JaHHbIX. [[CCCJl P-776-98. -2-e u3n., crepeot. — M.: M3narenbckuit
aoM MDU, 2006. — 168 c.; um.; 26 cm. — 5000 3k3. — [SBN 5-903072-43-7.

6. Mationnd, B.M. MertamwioBenenne B TemiosHepreTuke [TekcT]: yueOHoe
nocobue st By30B / B.M. Mattonun. — M. : U3parensckuit jom MOU, 2008. —
328 c.: mi.; 21,5 em. — 1000 3k3. - ISBN 978-5-383-00222-3.

7. IlamkoB H.H., lonraues ®@.M. ['uapasnuka. OcHOBBI Tuiposioruu [ Tekct]: yueo.
JUIS TEXHUKYMOB. — 3-€ u3J.,nepepad. u nom.- M. : DHeproatomusnar, 1993. — 448
c..m1.; — 1000 sx3. - ISBN 5-283-02018-5.

8. IlpaBuna yctpoiicTtBa u 0€30MacHON SKCIUTyaTalluu MapoBbIX KOTJioOB. [Ib 1—
574-03. — CII6.: Uzn. AEAH, 2008.

9. [IpaBuna ycTpoicTBa U G€30MaCHOM IKCIUTyaTallMk COCYAO0B, pA0OTAOIMINX O/
nasienueM. I1b 03-576-03. — C.I1. 2008.

10. IlpaBuna TEXHMYECKOW SKCIUTyaTallUM AJIEKTPUUECKUX CTAaHIMA U  ceTeil
Poccutickoit @®enepanuu [Texcr] — M.: M3narensctBo «Omera-JI», 2008. — 256 c.

JIonoJIHUTENIbHBIE UCTOYHUKMU:

1. Kocrepes ®.M., Kymnbipes B.W. Teoperndeckue OCHOBBI TEIJIOTEXHUKH
:Y4eOHUK [ DHEPreTUYECKHMX M SHEPrOCTPOMUTENBHBIX TEXHHUKYMOB.- M.:
Oueprusa-360 c.-40000 >k3.

2. OCHOBBI COBpPEMEHHOU sHepretukd: Kypc nexkuuid s MEHEIKEpPOB
sHepreTudyeckux kommnanuil. B nByx uactsax / [loa oOuiel penakiuen 4i.-kopp.
PAH E.B. Amerucroa. — Hacts 1. Tpyxuuit A.Jl., Makapos A.A., KinmeHko
B.B. CoBpemennas temosnepretuka: -M.: U3narenscteo MOU, 2002. — 368 c.,
ui.; 24 cM. — 2000 sx3. — ISBN 5-7046-0890-6 (u.1).

Kypnansi:
TennoBeie 3JIEKTPUUECKUE CTAHIUU;
TemnosnepreTuka;
DHEpreTuK;

HNHTEpHET — pECYPCHI:

. Tennora - Bce mina Temnorexuuka u TemnosHepretrka (DIEKTPOHHBIN pecypc). -
Pexxum nocrtyma: http:// www.teplota.org.ua 06e3 peructpaiuu. - 3arjiiaBue c
skpaHna. [lata obpamenus: 25.03.2011.

. Temnosuepreruyeckoe obopynoBanue (DIEKTPOHHBIN pecypc).- Pexum gocrymna:

http:// www.oborudka.ru ¢ peructpanueir. - 3arnaBue ¢ DdKkpaHa. Jlara
obpamenus:25.03.2011.
. Temnosnepreruka (DneKTpOHHBIN pecypce). - Pexum JIOCTyTa:

http://www.teploenergetika.info. ¢ perucrpanueit. - 3arinaBue c 3kpaHa. [lara
obpamenus 18.04.2011.
. bubnmuoteka hhh://IPRbooks
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4.3. O0uue Tpe0OBAHUA K OPraHU3anuy 00Pa30BaTeJbLHOIO NMpouecca

VYcaoBus IpOBEICHUS 3aHATUI:

IIppu  opranmzaumu  y4eOHBIX  3aHATUH B LEIAX  peaju3alMH
KOMIIETEHTHOCTHOIO  MOAXOAAa  JOJDKHBI ~ MPUMEHSATHCA  AKTUBHbBIC u
WHTEpPAKTUBHbBIC (POPMBI, U METO/IbI 00yUEHHUS ([EIOBBIE U POJIEBBIC UTPHI, pazdopa
KOHKPETHBIX CHUTyallUd M T.N.), MAapTHEPCKUE OTHOIIECHUSA MpenofaBaTeis ¢
00yYaroIMUMUCs, O0YUYaIOIIMXCS MEXIy COOOH; HCIOJb30BAaHUE CPEICTB s
NOBBIIICHUS MOTHBalUMKU K oOydenuto. [IpoBeneHue 3aHATUH  JTOHKHO
obOecrieunBath APGEKTUBHYIO CaMOCTOATENBHYIO paboTy oOydamlmxcs B
COUYETAaHUU C COBEPLICHCTBOBAHUEM YMPABICHUS €0 CO CTOPOHBI MpernoiaBarenei
Y MacTepOB MPOU3BOICTBEHHOTO O0yUEHUSI.

OOyuarommuiicss OJDKEH YYHMThCS caM, a [penojaBarelib  00s3aH
OCYLIECTBJISATh YIPABICHUE €ro YYEHUEM: MOTHBHPOBATh, OPraHU30BBIBATH,
KOOPJMHUPOBATH, KOHCYJIbTHPOBATb, KOHTPOJIMPOBATH ero y4eOHO-
NO3HABATENIHOM  JedarenbHOCThi0. g moBbleHHs — 3()PEKTUBHOCTH
00pa3oBaTENbHOTO Mpoliecca PEKOMEHAYETCS MPOBOAUTH J1a00OpATOPHbIE pabOTHI U
MPaKTUYECKUE 3aHATHUS C 00ydalolUMHKCS B KolMuecTBe He Oosiee 15 udenoBek B
OJIHOM MOATpYIIIIE.

VY ca0BUS KOHCYJIBTAIMOHHON MOMOIIY 00yYarOIIUMCS:

KoHcynbTalnimonnass ~ mOMOIIL  MOXET  OCYHIECTBIISITRCS B BUJC
WHIMBUTy ATbHBIX u IPYIIOBBIX KOHCYJIbTAIIHH. CamocrosiTenbHas
BHEay/IMTOpHasi paboTa JOHKHA CONMPOBOXKIATHCS METOAMYECKUM OOecredYeHueM
(YyueOHBIMU 3JIEMEHTaMH, METOJMYECKHMMH PEKOMEHJAIMsIMU U T.M.) Bo Bpems
CaMOCTOSITENIbHOM TMOJATOTOBKM, OOydYaromuecs MJOKHBI OBITh  OOecreueHbl
JIOCTYIIOM K ceTh IHTepHeT.

Kaxnprii oOydarommiicsi OJDKEH OBITh OOECIedeH TOCTYNmoM K 0aszam
JAHHBIX U OMOIUOTEUHBIM (DOHIaM 00Pa30BATEIHHOTO YUPEKICHUS.

[Tocne wW3ydeHUsT TEOPETUUECKOTO MaTepHuaya, BBIIOJIHEHUS BCEX
Ja00paTOPHBIX pabOT M MPAKTHUUYECKUX 3aJaHUN MPOBOJUTCS MPOU3BOJICTBEHHAS
MpaKkTHKa (o npoduITIo CIIEIUAIBHOCTH ), KOTOpast MIPOBOAUTCS
KOHIICHTPUPOBAHHO M SBIISETCS WTOTOBOM 10 Moayito. I[IpousBojcTBeHHas
MpaKkTHKa MPOBOAMUTCS B OpraHU3alUsAX, HANpaBICHUE JEATEIBHOCTH KOTOPBIX
COOTBETCTBYET MPOQPIIIIO MOJTOTOBKH 00yYarOIIHXCA.

VYcioBusl OpraHu3alu TpOU3BOACTBEHHON IPAKTUKH:
O0s13aTebHBIM yCIIOBUEM JIOTYCKa K MPAKTHKE MO MTPO(IIII0 CHeIMaTbHOCTH
B pamkax mpodeccuonampHoro  momyns  «OOcmyXMBaHUE ~— KOTEIHHOTO
000py/ZIOBaHUsI HA TEIUIOBBIX SJIEKTPUUECKUX CTAHIMSAX» SIBISETCS OCBOEHUE
MEXKIUCHUIUIMHAPHOTO  Kypca «TexHuyeckoe OOCIyXMBAaHUE  KOTEIbHOTO
000pyI0BaHUS HA TETUIOBBIX JICKTPUUECKUX CTAHITUSIX).
[Tepen BBIXOAOM Ha MPAKTUKY 00YUYaIOIIUECS TOJKHBI ObITh O3HAKOMJICHBI C
HEeIsIMU, 3aJja4aMU MPAKTUKU, OCHOBHBIMU ()OpMaMU OTYETHBIX JOKYMEHTOB IO
UTOTaM MpakTUKU. Bo BpeMst pOX0xkKACHUS MPAKTUKU PYKOBOIUTEDL MTPAKTUKHA OT
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00pa30BaTEIBLHOTO YUPEXKICHUS OCYIISCTBISIET CBSI3b C paboTomaTeNssMu U
KOHTPOJIMPYET YCIOBUS MPOXOKISHUS MPAKTUKH.

B cootBerctBum ¢ I[lonoxxennemM 00 opraHu3ai MPOU3BOACTBEHHOM
MPAKTUKH  O0pa30BaTEIBHOTO YUYPSKICHHUS 1O pe3yibTaTaM TPOXOKICHUS
o0ydJarorumMucs MIPON3BOJICTBEHHOM MPaKTHKH IIPOBOAUTCS OIICHKAa
WHIUBUIYATbHBIX 00pa30BaTENbHBIX JTOCTIIKCHHM, KOTOpas OCYIIECTBISETCS
KOMHCCHEH, B COCTaB KOTOPOW BXOIAT CICIHAIUCTHI 00pa30BaTEIHLHOTO
YUPEXKACHUS U TIPOU3BOJICTBEHHON OpTraHU3AIHH, T/I¢ MPOBOIMIACH TPAKTHKA.

OcBOEHHIO MIPOTPAMMBI MOTYJIs MPEAIIEeCTBYET U3y4YCHUE
obmenpodeccuoHaIbHbIX JTHACHMITIINH po¢eCCUOHATTLHOTO LMKJIa
«Marepuanosenenune», «WmwkeHepHas rpadukay, «TexHHYeckas MeXaHUKaAY,
«DNEKTPOTEXHUKA M DJICKTpOHWKa». M3ydeHune mpodeCcCHOHATBHOTO MOIYJIS
«O0cny)kuBaHWE KOTEIBHOTO OOOPYJIOBaHHMS Ha  TEIUIOBBIX DJJICKTPUYCCKHUX
CTAHIMAX»  MOXKET H3ydaThCs MapaieIbHo ¢ moayiaeM  «OOcmyKuBaHue
TypOMHHOTO 000PY0BaHHUS HA TETIOBBIX JICKTPUUCCKUX CTAHITUSIX).

4.4. KaapoBoe o0ecnieuenne 00pa3oBaTeIbHOIO MpoLecca

TpeboBanus K KBaJIU(UKALIUU MEeIarOrMYECKNUX (MHXEHEpHO-
neJaroruyeckux) Kajapon, 00eCeynBaOIMMUX 00y4eHUE 0 MEKIUCUUIIITMHAPHOMY
KypCy: HaJU4Me BBICHIETO NMpo(decCHOHANbHOTrO 00pa30BaHusl, COOTBETCTBYIOLIETO
npoduio monynst «OOcmyKMBaHUE KOTEIBHOrO OOOpYJOBaHUS Ha TEIJIOBBIX
AIIEKTPUUECKUX CTaHIUSAX» U CHeHHaIbHOCTH  «TemoBble 3JIeKTpUYEecKue
CTaHIUN.

TpebGoBanus K KBaTU(pUKAIMK NEAArOrM4ecKuX KaJapoB, OCYIIECTBIISIOUIUX
PYKOBOJICTBO MPAKTHKOM: MPEenoiaBaTesin MEeXIUCIUIUIMHAPHOTO Kypca, a TakxKe
npenojaBarenu o0uenpodecCHoHanbHbIX TUCHUIUINH - «MarepuaaoBeaeHue»,
«OxpaHa TpyZa» ¢ BBICHINM MpodhecCuoHaATbHBIM 00pa30BaHUEM.

NnxeHnepHO-1e1arorn4ecKuii COCTaB JOJKEH UMETh OIBIT JACATEIbHOCTH B
OpraHM3alusIX COOTBETCTBYIOLIEH mpodeccuoHanbHON chepbl H  JOKEH
IPOXOJUTh CTAXUPOBKY B MPOGMIBHBIX OpraHu3anusix He pexxe 1 pasa B 3 rona.
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5. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUA
MNPO®ECCUOHAJIBHOI'O MOJAY.JISI (BUJA TPODECCUOHAJIBHOM

AEATEJIBHOCTHN)

PesyabTaTnl
(ocBOEHHBIE OcHOBHbBIE OKA3aTeJIU OLEHKH DopMbI U METOAbI
npodgeccHoHAIbHbIE pe3yabTara KOHTPOJISI M OLIEeHKHU
KOMIIEeTCHIIMH)
JleMoHCTpalusi HaBBIKOB 4TeHHs | OQyenka
TEXHOJOTHYECKUX M TOJHBIX CXEM | CaMOCMOAMENbHO20
KOTEJIbHOTO nexa, CUCTEMBI | 8bINOJIHEHUS
TOIUIMBOMNOJ@YM U MAa3yTHOIO | NPpAKMu4ecKkoco
X035IUCTBA. 3a0aHus u
pe3y1bmamos
npouU3800CMEEHHOU
NPAKmuKu
BrimonHenue TemnoBelx  pacuetoB | Oyenka
u BBIOOpD TApPOBBIX KOTJIOB B | CAMOCMOSAMENLHO2O

1. IIpoBouTh

9KCIUTyaTallMOHHbIE paOOTHI

Ha OCHOBHOM H
BCIIOMOT'aTCIBHOM

O60py,Z[OBaHI/II/I KOTCJIBHOI'O

nexa, TOIJIMBOIIOJauu U
Ma3yTHOI'O X03sMCTBa

COOTBETCTBUH c
TEXHOJIOTMYECKOT0
ITPOEKTUPOBAHUSI.

HOpMamMu

BbINOJIHEHUA KYPCOB0O2O
npoexkma

OO0O0CHOBaHHOCTh M NPABUIBHOCTH

Oyenka pewenus 3a0a4

BbIOOpa THUIIOB, MAapKH  HACOCOB, | HA NPAKMUYECKUX
BEHTUWJIATOPOB B COOTBETCTBUU C | 3AHAMUAX
HOpMaMH TEXHOJIOTMYECKOT0

IIPOCKTUPOBAHUSI.

O6cnyx)uBaHUE KOTEIHHOTO
000pyAOBaHUS MIPH MPOBEIECHUN

Oyenka pewenus 3a0a4
Ha NPaKMuYecKux

MJIAHOBBIX TPOTUBOABAPUMHBIX 3AHAMUSAX

TPEHUPOBOK B COOTBETCTBHUH C Oyenka pe3yromamos

HOpMaTHUBaMU BPEMEHH U npouU3600CMEEHHOU

WHCTPYKIUSMH T10 IKCIUTyaTaIiu. NPAKmuKu

To4HOCTH W IPaBWIBHOCTH aHalu3a | Oyenka

paboTHI KOTJIA 10 PEXKUMHOM KapTe. | camMocmosmenbHo2o
BLINOAHEHUS
NPAKMU4eCcKo2o
3a0anus. Oyenka
pe3yibmamos
NPOU3800CHBEEHHOU
NPAKMUKU.

[IpaBUIBHOCTH IEPEUUCTICHUS Oyenka pe3ynomamos

OCJIEAOBATEIILHOCTH NEUCTBUI IO | 8bINOJIHEHUS

MyCKY U OCTAaHOBY MAapOBOTO KOTJIA | npaKkmuyueckou pabomol

B COOTBETCTBUU C HHCTPYKITUSIMH.

[TpaBUIBLHOCTH 3aMOTHEHUS Ouyenka

ONepaTUBHOM JOKYMEHTAIUH T10 CaAMOCMOSIMENbHO20

00CITyKMBAHUIO KOTEJIBHOTO BbINOIHEHUS
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000pyI0BaHUS B COOTBETCTBUU C
TpeOOBAHUSAMU TIPABHJI
TexHudyeckom skcryararyu (I11T3).

NPAKMUYeCcKo20
3a0aHus

I[CMOHCTpaI_II/ISI MPAKTUYCCKUX
HAaBBIKOB MCPCKIIOYCHUA C

Habnwooenue u ananus
OdesimenbHOCmMU npu

IpYMNIIOBOTO IIKTA YIPaBICHUS NPOXOHCOEeHUU
KOTJIOB B 3aBUCUMOCTH OT NpaKmuKu
U3MEHEHUS peKuMa padoThI.
[IpaBuIBHOCTH onpenenenus | Oyenka
JIOMTyCTUMBIX OTKJIOHEHUH pabouuXx | camocmosamenbHozo
napaMeTpoB B COOTBETCTBHM  C | 8bINOJHEHUS
MacIOPTHBIMU JTAHHBIMA Ha | NpaKmuyeckozo
KOTEJIbHOE 000pYAOBaHHE. 3a0anus
Br16op o6opynoBanus Oyenka
TOTLJIMBOIIOIaYH, CAMOCMOSIMENbHO20
MBUIEIPUTOTOBJICHHS], MA3yTHOTO U | 8bINOJIHEHUS
ra30BOr0 XO3sIICTBa B COOTBETCTBUHU | NPAKMUYECKOSO
C HOpMaMH TEXHOJOTUYECKOTO 3a0anus
IPOCKTHPOBAHUSI.
[TpaBUABHOCTB cOocTaBiIeHUs cxeMbl | Oyenka

5 OBeceTBATE MpHeMa, PasTpy3Ki U CAMOCMOSIMENbHO20
IpeBapUTEIbHON OArOTOBKU BbINOIHEHUS

MMOATOTOBKY TOIIJIMBA K
CXKHMI'aHUIO

TOIIJIMBA K CXKMI'aHUIO.

NPAKMUYECKUX 3a0aHULL

OHpCI[eJ'ICHI/IC KadeCTBa MOATrOTOBKH
TOILIMBA 110 pE3yJibTaTaM

Habnwooenue u ananus
oesimenvbHOCmMU npu

MIPOBEICHUS J1a0OPATOPHBIX NPOXOHCOEeHUU
VICTIBITAHUI. NPAKMUKU
[IpaBUIBHOCTE ONpEAEIEHUS Oyenka

BIIMSIHUA XapaKTEPUCTUK TOIIMBA CamocmosmenbHo20
Ha paboTy KOTJa B COOTBETCTBUU C | 8bINOJHEHUS

COCTaBOM M MapKO TOIIMBA.

NPAKMUYECKUX 3a0aHUL

I[CMOHCTpaIII/ISI MPAKTUYCCKUX
HABBIKOB KOHTPOJIA TEIJIOBOM

Habnwooenue u ananus
oesamenbHOCMU npu

BCIIOMOTATEIILHOTO
000py1I0BaHUS KOTEJIBHOTO
nexa

ABTOMATUKHU U KOHTPOJIBHO- npPOX0AHCOeHUU
3. KontponupoBats paboty
. M3MEPUTENbHBIX TPUOOPOB B NPaKmuKu
TEIUIOBOI aBTOMaTUKHU U
KOTEJIHLHOM IIEXE.
KOHTPOJIBHO-
[IpaBunpHOCTH IEpeuncnenus cxeM | Oyenka
MU3MEPUTENbHBIX TPHUOOPOB
ABTOMATHUYECKUX 3aIUT OCHOBHOTO | CAMOCMOSAMENbHO20
B KOTEJILHOM II€XE
1 BCIIOMOTaTEJIbHOT'O 8bINOIHEHUS
000py10BaHUS. NPAKMUYECKO20
3aA0aHUs.
[TpaBuiIbHOCTH BBIOOpA MECT Oyenka
YCTaHOBKH NMPUOOPOB MPHU CamMoCmosimenbHO20
UCIBITAHUSAX TAPOBOTO KOTJIA. BbINOIHEHUS
4. ITpoBOANTH HANAJIKY U
NPAKMUYeCcKo2o
UCIIBITAaHUSI OCHOBHOTO U
3a0anus

O060CHOBaHHOCTh BBIOOpA CXEM U
METOIOB ONPOOOBAHUS U
OTIPECCOBKHU 00CITY)KHBAEMOTO
000pyI0BaHUS B YCIOBUSIX ITyCKa B
COOTBETCTBUU C TPEOOBAHUSIMU

Habnioodenue u ananus
oesamenbHOCmu npu
npPOX0AHCOeHUU
NpaKmuKu
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IIPaBUJI TEXHUYECKOU
HKCILTyaTalUH.
[TomHOTA M TOYHOCTH onpenenceaus | Oyenka
MOCJIEeI0BATENbHOCTH U 00beMa CamocmosamenbHo20
paboT pu NPOBEICHUH PEKUMHBIX | 8bINOJIHEHUS
BUJIOB UCTIBITAHUH. NPaKmu4ecko2o
3a0aHus

[TpaBUIBHOCTH MEPEUNCICHHS Oyenka
NPUYHH CpabaThIBaHUS CamocmosamenbHo20
AaBTOMATHYECKHUX 3AIIUT OCHOBHOTO | GbINOJIHEHUS.
U BCIIOMOTaTeIbHOT0 000PYAOBAHUS | NPAKMUUECKO20
B COOTBETCTBUU C TPEOOBAHUAMU 3a0anus
[IpaBui TeXHUYECKOM
OKCIUTyaTaIuH.
[TpaBUIABHOCTH OLICHKH Oyenka
TETUIOMEXaHHYECKOTO COCTOSTHUS CamocmosamenbHo2o
[apOBOI0 KOTJIa B MEPEXOTHBIX 6bINOTHEHUS
pEeKUMax B COOTBETCTBHH C NPAKmMu4ecKo2o
tpeboBanusimu [1TD. 3a0anus

ITo oxOHYaHMU TaHHOT'O MOJYJISl POBOAUTCS SK3aMeH (KBaIN(UKAIMOHHBIN)

CDOpMBI N MCTOJbl KOHTPOJII WM OLCHKHW PE3YyJIbTATOB O6yq€HI/I$I JOJIXKHBI

MIO3BOJIATh  NPOBEPATH

y oO0ydarouuxcs

HEC

TOJIBKO

c(hopMUPOBAHHOCTD

HpO(I)eCCI/IOHaJIBHBIX KOMHCTCHHHﬁ, HO M PAa3BUTHUC O6IIII/IX KOMH€T€HIII/Iﬁ 151

00ecreynBaMX UX YMEHU.

Pe3yabTarsl OcHOBHBIE TOKA3aTeJH D®opMbI U METObI
(ocBOEHHBIE 001IHE OlIEHKH pe3yJibTaTa KOHTPOJISI M OlleHKH
KOMIIETEHI[MH)

1. IloHUMATH CYUTHOCTD U
COIMAJIbHYI0 3HAYMMOCTh CBOEH
Oyny1ieit mpodeccuu, MpOsSBIAThH K
HEW yCTOWYNBBIN HHTEPEC

- IEMOHCTpAIIHsI HHTepeca K
Oymymieit mpodeccuu;

- 'paMOTHas MOCTaHOBKaA

LEJIU TATbHENIIEro IrpaMMBl;

po¢eCCUOHATIBHOTO pOCTa | OL[EHKa MOPTHOINO

U Pa3BUTHS (pe3ynbTaToB
JIOCTHOKCHHH ),

Wutepnperanus pe3yib-
TaTOB HAOIIOLEHNI 3a AesI-
TEIBHOCTHIO 00yYaroIIIe-
rocsi B POIIECCE OCBOCHHUSI
o0pa3oBaTesbHON MPo-

2. Opranu3oBbIBaTh COOCTBEHHYIO
JesITeIbHOCTD, BBIOMPATh TUIIOBbIE
METO/IbI U CITIOCOOBI BBITIOJTHEHUS
npogeccHOHANBHBIX 3a/1a4,
OLIEHUBATh UX 3()PEKTUBHOCTH U
KaueCcTBO

- TOYHOCTH BBIOOpA U
MPUMEHEHUS METOJIOB U
CIoco0O0B PEIICHHS
npohecCHOHANBHBIX 3a71a4;
- TOYHOCTH OI[CHKH

3¢ (HEeKTUBHOCTH U KauecTBa
WX BBITIOJTHEHUS

HaGmonenue, onenka
JeSITeTbHOCTH Ha
NPaKTUIECKHUX 3aHITUSAX U
1abopaTOpHBIX paboTax

3. [Ipyaumars pemieHus B
CTaH/JapPTHBIX ¥ HECTaHJIapTHBIX
CHUTyallMsIX W HECTH 3a HHX
OTBETCTBEHHOCTb.

- IPaBWJIBHOCTD PEIICHUS
CTaHJAPTHBIX U
HECTaHJapTHBIX
npodecCUOHATBHBIX 3a1a4

WNHuTrepnperanus pe3yiib-
TaTOB HAOIIOICHUH 32 Jiesi-
TETHHOCTHIO 00yYarOIIIe-
rocsi B POLECCE OCBOCHUS
00pa3zoBaTeIbHOU MPO-
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I'paMMBbl

4.  OcymectBisiTb  MOUCK H
HCIIOJIb30BaHNE nH(popManuu,
HEoO0X0oAUMON 117151 3PPEKTUBHOTO
BBITIOJTHEHUST  TIPO(EeCCHOHATBHBIX
3aga4, Mpo(ecCHOHAIBHOTO U
JMYHOCTHOTO Pa3BHUTHSI.

- 3¢ pexTrBHOCTH TIOKCKA
HEOOXOINMOK
uHpOpMaLuHy,
UCTIOJIb30BaHUE PA3THIHBIX
WMCTOYHUKOB, BKITFOYASI
DIIEKTPOHHBIE

Wutepnperanus pe3yib-
TaTOB HAOIOAEHUI 3a €S-
TEIBHOCTHIO 00yYaroIIIe-
rocsi B IPOIIECCE OCBOCHHUSI
o0pa3oBaTesbHON IPo-
rpaMMBbl

5. Ucnonp3oBath
nH(pOpMaIMOHHO-
KOMMYHHUKAITMOHHBIE TEXHOJOTHHU
B npodeccnoHanbHOM
JeSTEIIEHOCTH

JIEMOHCTpAaIMsl BIIaJICHUS
POrpaMMHBIMU U
IIPOrpaMMHO-aIIapaTHBIMU
U TEXHUYECKUMHU
CpelcTBaMU U
yCTpONCTBaMHU,
(GYHKIMOHUPYIOIIMMHU Ha
0a3e MUKPOIPOILIECCOPHOH,
BBIYUCIIUTEILHONU TEXHUKH,
a TaK)Ke COBPEMEHHBIX
CPEJIICTB U CUCTEM
TPaHCIUPOBAHUS
uHpOpMaLuHy,
nH(bOpMallMOHHOTO 0OMEeHa

Hab6mronenue, omenka
NEeSITETTLHOCTH Ha
MPAKTUYECKHX 3aHATUSAX U
J1ab0paTOPHBIX paboTax

6. Paborarh B KOJUIGKTHBE WU
komaHe, d()PEKTUBHO O0OMIATHCS
C KOJIJIETaMHU, PYKOBOJICTBOM,
MOTpeOUTEIAMHU

- CKOPOCTh aJanTaluy Ipu
B3aUMO/ICHCTBUU
00yyJarouxcs ¢
NPEIoJIaBaTeI MU B X0OJIC
00yueHust

Habmronenue 3a nes-
TEJBHOCTHIO 00yUaroIie-
rocsi B Iporecce
MIPOBE/ICHUS
1abopaTOPHBIX padoT,
JICIIOBBIX U POJIEBBIX T,
KOH(epeHINH, KPYTIIBIX
CTOJIOB, B HECTaHIAPTHBIX
CHTYaIUsIX

7. Bpatb Ha cebst OTBETCTBEHHOCTD
32  pabOTy YJIECHOB KOMAaH/IbI
(MOAYMHEHHBIX), 3a  pPe3yJbTaT
BBITOJHEHUS 3aIaHUIN

- JIEMOHCTpAaIUsi HAaBBIKOB
OpraHu3aIy padoThl
MOJAYUHEHHBIX U KOHTPOJIS
BBITIOTHEHMS 3aJaHAI

Habmtonenue 3a nes-
TEITHLHOCTHIO 00yUaroIe-
rocs B Iporecce
MIPOBE/ICHUS
n1a0opaTOpHBIX padoT,
JIEITOBBIX U POJIEBBIX T,
KOH(epeHIUH, KPYTIIBIX
CTOJIOB, B HECTaHIAPTHBIX
CUTYAIHSIX

8. CaMOCTOSTENbHO ONPEIENATh
3aa4l  MPOQECcCHOHATBHOTO U
JIUYHOCTHOTI'O pPa3sBUTHA,
3aHUMAThCAd  CaMOOOpa3OBaHMEM,
OCO3HAaHHO TUTAHUPOBATh
IIOBBIIIICHUEC KBaHI/I(l)I/IKaHI/II/I

- IPaBWJIBHOCTh U YETKOCTh
OpraHu3aluu
CaMOCTOSITEJIbHBIX 3aHATHI
IpU U3yYCHUHN
npodeccrnoHanIbHOTO

MOy JIs

AHanu3 1eaTeIbHOCTH
00yuarolerocs B mporecce
OcBOeHHUs 00pa3oBa-
TEJIbHON IIPOrPAMMBI

9. OpHEeHTHPOBATHCS B YCIOBUSX

4acTou CMEHBI TE€XHOJIOTUM | MHHOBAIMW B YHEPTETHUKE, mopTQoJINO: yJacTue B

B npoeccroHabHOM HCIIOJIb30BaHUE HayYHO-TEXHUYECKUX

JEATEIIbHOCTH COBPEMEHHBIX TEXHOJIOTHI B | KOH(GEPEHITUAX, HAYYHO-
npodheccCHoHATBLHOM TEXHHUYECKOM TBOPYECTBE,

- TOYHOCTH aHaJIu3a

HaOmonenue, orneHka
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JACATCIIBHOCTH

HAJTMYHUE JTUTIIIOMOB,
IpaMoT)

10. McnioyHATh BOUHCKYIO
00513aHHOCTh, B TOM YHCIIE

C MPUMEHEHUEM MTOTYYSHHBIX
poecCUOHATBHBIX 3HAHUHN (TSI
IOHOTIIEH)

perieHne CUTYaIMOHHbBIX
3a/1a4 ¢ IPUMEHEHUEM
3HAHUH, YMEHHUN U
npohecCHOHATBHBIX
KOMIIETEHITHI

WNHuTtepnperanus pe3yib-
TaTOB HaOIO/IEHUH 3a 1es-
TETBLHOCTHIO 00yUaroIe-
rocsi B IPOLIECCE OCBOEHUS
00pa3zoBaTebHON MPO-
TpaMMBbI
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JUCT PETUCTPAIIMY U3MEHEHUI
PABOYEMN ITPOT'PAMMBI

N0 cNenuaJbLHOCTH / mpodeccuu

(KO}I H HaAauUMCHOBAHHME HaNpaBJ€HHS IOATOTOBKH / CIICIIUAJIBHOCTH /
npodeccun)

(rox Habopa , hopma o0ydenust )

Ha 20 /20 y4eOHBIH roj
B pa0o4yro nporpaMMy BHOCATCS CJIeYHOIIHEe H3MECHEHHA:

Homep Pa3nen paboueil mporpamMmbl Howmepa nucros OcHoBaHue
n3Me- JUIs
HEHUs BHECEHUS
U3MEHEHUHI
3aMEHEHHBIX | HOBBIX aHHYJIHUPOBAHHBIX

PaccmoTpen Ha 3aceqaHnM NpeIMeTHON (HUKJI0BOH) KOMUCCHH

MPOTOKOJI OT « » 20 r. Ne

(10JI2KHOCTD) (moanuce) (U.0. ®Pamnins)
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