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BBEJAEHMUWE

Hucunmmna «KoTenpHble YCTAaHOBKM W MApOTreHEepaToOpbl» OTHOCHTCS K BapHATUBHOW YacTh
mucrumuina OIT BO akagemudeckoro 6akaiaBpuarta.

N3yueHune NTaHHON AMCUUIUIMHBI COCOOCTBYET MPUOOPETEHHIO CTYyIEHTaMM 3HAaHUM 00 o0IuX
3aKOHOMEPHOCTAX (U3UKO-XMMHMUYECKHX IIPOLECCOB B IIOBEPXHOCTAX HarpeBa IapoBBIX M BOO-
I'pEHHBIX KOTJIOB, HABBIKOB BBIITOJHEHHS UX TEIUIOBOTO pacdera, OpraHu3anui d3PQeKTHBHOTO CKHUTa-
HUS TOIUIMBA B PA3JIMYHBIX TOMOYHBIX YCTAaHOBKAX, COCTaBICHUS MaTepHAIBbHBIX, SJHEPreTUYECKUX Oa-
JIAHCOB, OPTraHU3ALNN PALMOHAIBHOTO TEIUIOBOCTIPHUTHS U HAJIC)KHOTO JIBKEHHUS pabounX BEUIECTB B
3JIEMEHTaX KOTJIOB, IIPOBEIECHUS TEIUIOBBIX, a3POJUHAMUYECKUX U TUAPABINYECKMX MCIBITAHUH KO-
TEJIbHOM yCTaHOBKH.

JlaHHas TUCHMITIIMHA U3y4YaeTcss Ha BTOPOM Kypce CTyAE€HTaMM, 00ydaroluxcs Mo 04Hoi ¢opme,
Ha ocHoBe OOII BO no nanpasienuto nmoarotoBku — 13.03.01 — «TemnosHepreTrka u TETIIOTEXHUKAY
10 MPO(UITIO MOATOTOBKU «DHEProodecneyeHnue npeupusTuny.

B cootBercTBuM ¢ yuebHbIM utaHoM HarpasieHus 13.03.01 nucnuminmnaa u3ydaercs: CTyIeHTaMu
B 00s13aTenbHOM nopsiike. MHAeKe NuCHUIUIMHEI o yyebHomy uiany b 1. B.0S

1 HEJIM OCBOEHUSA JUCIUIIJINHBbI

1.1 O0bekT n3yvyenus

[ToBbllIeHNEe HAJIEKHOCTH U SKOHOMHUYHOCTH CUCTEM TEIJIOCHAOKEHHs 3aBUCUT OT pabOThl TeI-
JIOTEHEPUPYIOIINX YCTAaHOBOK, PAllMOHAJILHO CIIPOCKTUPOBAHHOW TEIIIOBOM CXEMBI KOTEJIBHOM, IUPO-
KOT'O BHEJPEHUS SHEProcOeperaronx TeXHOIOIHM, SJKOHOMUH TOIUIMBA, TEINIOBOW U AJIEKTPUUYECKON
SHEpruu. DHeprocOepexeHne M ONTHUMHU3ALUS CUCTEM IPOM3BOJACTBA M pacIpellesieHus] TErI0BOM
SHEPruM, KOPPEKTUPOBKA SHEPTETUUYECKUX U BOJHBIX OallaHCOB MO3BOJIAIOT YIYYIIHUTH NMEPCHEKTUBBI
Pa3BUTHSI TEIUIOOHEPTETUKH U MOBBICUTh TEXHUKO-DKOHOMUYECKHE MTOKa3aTeln 000py10BaHuUs TEIIO-
TEHEPUPYIOLUX YCTAHOBOK.

Oxono 85 % snexTpuueckoil 3Heprun Poccun mpou3BOIUTCS Ha TEIUIOBBIX AJIEKTPUUYECKUX CTaH-
musax (TOC) 3a cuer cxkMraHus OpraHUYEcKoro Torurea. [IoMHMMO HEHTPaTU30BaHHOTO AJIEKTPOCHA0-
KEHHUs IIUPOKO UCIIOJIb3YyeTCs M IEHTPATU30BaHHOE CHA0)KEHHE TEIUIOTOM B BUJE TOPSYMX BOJBI U
napa, BeIpaOaThIBa€MbIX Ha HEKOTOPBIX AMEKTPOCTAHLUAX OJHOBPEMEHHO C 3JIEKTPUUYECTBOM — TEILIO-
Bble AnekTpuueckue nentpanu (TOLl). PazButue cucrem HeHTpaIn30BaHHOTO U JIEHEHTPAIN30BaHHO-
ro TEMIOCHAOXEHUS MPOMBIIIIEHHBIX NPEANPUITUN U MOTpeOuTeIell KOMMYHaIbHO-OBITOBOW Cepbl
OCYILIECTBISETCS MMYTEM MaKCHUMAJIBHOI'O MCIOJB30BaHUs BOo3MokHOocTed TOLl, a Taxke coBepiieH-
CTBOBAHMSI TEIUIOBBIX CXEM KOTEJBHBIX U BHEIPEHMS] COBPEMEHHBIX KOHCTPYKLMH MapoOBbIX M BOJO-
IPEUHBIX KOTJIOB.

1.2 Ienu ocBOeHUsA

HpI/I OopraHu3anuun yqe6H0ro mnponecca nmo AUCHUINIMHE YCTAaHABJIMUBAIOTCA CICAYIOIIUC yeiu ee
OCBOEHUAL.

@) GopMHpOBaHHE 3HAHUK 00 OOIIMX 3aKOHOMEPHOCTSIX (U3NKO-XHMHUYCCKHX IPOIIECCOB B TI0-
BEPXHOCTSX Harpena MapoBbIX M BOAOTPEHHBIX KOTJIOB;

0) 00y4YeHHEe TeXHOJIOTHH MOTYICHUS BOJISHOTO Mapa U Topsiueii BOJIBL;

6) 00ydeHHe CrIoco0aM BBIMIOJIHEHHS UX TEIIOBOIO pacyeTa, OpraHu3anuu d3PPEKTUBHOTO CKUTA-
HUS TOIUIMBA B PA3JIMYHBIX TOMOYHBIX YCTAaHOBKAX;

2) pacKpbITHE CYIIHOCTHU MPOIECCOB, MPOUCXOISIINX B TONKAX, Ta30X0/aX, BOJAOMOAOTpEBaTEIsX,
naporeperpeBaTelisix U B IPYrHX BCIOMOTaTeIbHBIX 000pyJOBaHUAX KOTJIOBBIX arperaros;

0) HAy4YHUTh CTYJCHTOB COCTABJISATH MaTepHAIbHbIC, SHEPreTHUSCKHE OANaHChl KOTJI0ArperaTos,

2 Mecrto aucunmiimusl B ctpykrype OI BO



Jucnunnuna «KoTeapHble YCTAaHOBKHM M MapOre€HEPATOPbD» OTHOCUTCS K BapHUATUBHOM 4acTH
OII BO 1ukia AUCIUIUIMH, CIY)KHT OOIIETEXHUYECKOW MOATOTOBKOM CTYJIEHTOB U (hopMupyer y 6a-
KaJIaBpOB 110 HarpasjaeHuto moarotoBku 13.03.01 «TemnosHepreTrka u TEIIOTEXHUKA» HAOOP 3HAHUM
U KOMIIETeHLUH, HEOOXOAUMBIX ISl CO3[IaHUSI TEOPETUUYECKOM, MPAKTHUUECKON U MPHUKIATHON Oa3bl
JUISL U3y4YEHUs JUCIUIUIMH, CBA3aHHBIX C KOHTPOJIEM, YIPaBICHUEM, MOHUTOPUHIOM U aBTOMAaTU3AIIH-
el TexHoJIornyeckux npoueccos TOLl ¥ MPOMBIIIIEHHBIX TPEAIPUITUH.

2.1 MpeamecTBYIONUIME TUCIUIIHHBI

Jis ycrienrHoro OCBOEHUS AUCHUILUIMHBI «KOTenbHbIE YCTAaHOBKM W HaporeHepaTtopbl» Oaka-
JaBp IO HAIMpPABICHHUIO IMOJTOTOBKH JOJDKEH OCBOWUTH MAaTEpHal MPEIIICCTBYIOUINX JIACIUILINH:
B1.0.12 - maTematuka, 51.0.13 - ¢pusuka, 51.0.18 - uHKeHepHAst 1 KoMITbIOTepHas rpaduka; b1.0. 27 —
oOutas 3Hepreruka, b1.0.28 — rugporazonnnaMmuka.

2.2 Tlocaenywouiye TMCHUIIHHBI

I[I/ICLII/IHJII/IHB, «KortenpHbIe YCTAHOBKHM M TIIApOTCHECPATOPLID) ABJIACTCA HpCI[HICCTByIOHICfI u

HeoOXoauMa JUIsl YCIIETHOTO yeBOeHus nocneayoumx aucuuiind: b1.B.06 — naruerarenu u terwio-
Bbie aBuratenu; b1.B.07 - uctounuku tennotsl u TerocHadxkenue; b1.B.10 - morpedbuTenu TemioTs;
b1.B.09 — BeHTMiIsIIIUSA M KOHIULMOHUpoBaHue nomenieHuii; b1.B.11 — aHeprocbepexenue B Temio-
sHepreTuke U TemnorexHojorusx, b1.B.JIB.01.01 — skcrmyatanuss U peMOHT TEIUIOPHEPreTHUECKUX

YCTaHOBOK.

3. Komnemenyuu u unoukamopvt 00cmudiceHuss KOMRemeHuuu ooyuarouezoc,
dopmupyemoie 6 pezyromame 0c60eHUA OUCUUNTUHDL

B npouecce ocBoenust aucuumiauHbl «KoTenpHble YCTAHOBKM M MAapOre€HEpaTOphbl» Yy CTYAEHTa
Pa3BUBAIOTCS CIEAYIOIUE KOMIIETEHLUU:

[1K-1 - CnocobeH nmpoBOAUTH paciyeTbl 0ObEKTOB TEIUIOAHEPTETUKH 110 TUIIOBBIM METOAMKAM,
MPOEKTUPOBATh TEXHOJIOIMUECKOE 000PYIOBAaHUE U CXEM UX pa3MeIleHUs1 Ha 00bEKTe MPOEKTHUPOBa-
HUSL.

[1K-1.1 - 3naer Ha3HaueHUE, KIacCU(UKALMIO CUCTEM TEIUIOCHAOKEHUS U OTpeduTeneil Temn-
JIOTHI U METOJIbI pacyeTa Pacxo/l0B TEIUIOTHl MOTPEOUTENEH, THIPABINYECKOT0 MPOYHOCTHOTO pacyeTa
AJIEMEHTOB TEIIJIOBBIX U MAPOBBIX CETEH.

[1K-1.2 - YMeeT ucnosap30BaTh THIIOBBIE METOAUKH pacdeTa 00bEKTOB TEIUIODHEPTETHKHU H
OTIpeIeNIEHUs] CXEM X pa3MelleHus Ha 00BEKTe.

[1K-1.3 - Bnageetr MeTogaMu IpOEKTUPOBAHUS OCHOBHOT'O U BCIIOMOTaTeIbHOI0 000py10Ba-
HUS CUCTEM TEIJIOCHAOKEHHS U 00BEKTOB TETJIOPHEPT€THUKY.



B pe3ynomame oceoenus Oucuuniunbl 00y4aouuiica 00134cen:
1) 3namo:

METO/bI KOMIIO3UIMU M JICKOMITO3UIIMYA TEXHHUYECKUX CHCTEM IPOU3BOICTBA TEIJIOBOM M DIIEK-
TPUYECKON SHEPTUHU C UCTIOIH30BAHUEM OPTaHMUYECKOTO TOIIMBA C BHISABICHUEM OCHOBHBIX (DYHK-
[IMOHAJIBHBIX CBSA3EH MEXAY OTACIbHBIMU JIEMEHTAMH CHCTEMBbI; TEXHOJIOTHIO IPOU3BOICTBA Ma-
pa U ropsueil BOAbI B OTONMTENFHBIX U MPOMBIIIICHHBIX KOTEIbHBIX, HA MPOMBIIIICHHBIX TOLI,
KOHCTPYKLUU W TMPHUHIUN PabOThI MAapOBBIX W BOAOTPEHHBIX KOTJIOB, UX JJIEMEHTOB, a TaKXe
BCIIOMOTATEIbHBIX MEXaHNU3MOB,;

TEXHUYECKUE XaPaKTEPUCTUKH TOILTUBA; CIIOCOOBI IOJTOTOBKH U TEXHOJOTHH CKUTAHUS TOIUINBA,;
OCHOBBI TEOPUH TOPEHHS, MEPEAaYH TEIUIOTHI, TapOo0OPa30BaHUs B TEIUIOBBIX pacueTax TeXHHYe-
CKUX YCTPOWCTB, NMPEJHA3HAYEHHBIX Ul ICHEPAlMH TEIUIOTH U 1apa, UMEHYEMBIX KOTEIbHBIMU
YCTaHOBKAMH);

METO/BI OIIEHKH () (HEKTUBHOCTH MCIIOJIb30BAHHS TOILJIMBA B KOTJIAX;

KOHCTPYKIIMH, XapaKTEPUCTHUKH W MPUHIMI pabOThI MapoBBIX KOTJIOB, APOr€HEpaTopoB, UX OC-
HOBHBIX 3JIEMEHTOB M BCIIOMOTaTEIBHOTO OO0OpYIOBAHUS; OCHOBBI YIPABJICHHUS IPOLECCAMH,
oOecneunBarOIIMMU O€3aBapUitHYIO U SKOHOMUYHYIO pabOTy KOTEIbHBIX YCTaHOBOK;

NPUHIUI U TIOCIIEA0BATEIFHOCTh TEIUIOBOTO, adPOJAMHAMHYECKOTO PACYETOB; OCHOBBI THJIPOIH-
HAMUKH, TEMIEPAaTypHbIC U BOJIHBIC PEKUMBI MTAPOBBIX KOTJIOB, MPaBUJIA SKCIUTyaTallid KOTEJb-
HBIX YCTaHOBOK.

2) ymems:

I0JIb30BAThCSl HOPMATUBHBIMH MaTepUallaMH;
OCYILECTBIIATh IKCIUTyaTalllI0, HAJIaIKy U PEMOHT MapOBbIX M BOJOTPEHHBIX KOTJIOB;

MIPOM3BOINTH KOHTPOJIb KAYEeCTBA MOHTaKa KOTEILHOTO 000PYAOBaHMS,

AHAIIU3UPOBATE TEXHHUYCCKOC COCTOSAHUC KOTEJIBbHOM YCTaAaHOBKH, OPraHHU30BLIBATH WU ITPOBOJUTDH
HE00XO0/IMMbIE HCIIBITAaHUS OT/AEIbHBIX JIEMEHTOB U KOTEJIbHON YCTAHOBKHU B IIEJIOM;
pa3pabaTbIBaTh U BBIIOJIHATH MEPONPUSATHS MO MOBBIIIEHUI0 S5 KOHOMUYHOCTH U HAJEKHOCTH KO-
TEJIbHOM YCTAaHOBKHM ITyTE€M COBEPLICHCTBOBAHUS U PEKOHCTPYKIUH €€ Y3JI0B U 3JIEMEHTOB;
CaMOCTOSATENIFHO MPUHUMATH PEIICHUS B MPOIECCE IKCILTyaTallH C b0 00eCTIedeHUs HalexK-
HOCTH M DKOHOMHYHOCTH KOTEJIbHOM YCTAHOBKH, 3aLIUThl OKPYKAIOIIEH Cpeibl, NOAIEPKUBAThH
ONTUMAJIBHBIA PEXKUM pabOThl 000pyI0BaHUS, 0OecTieunBaTh OE€30MaCHOCTh PadOTHl 0OCTYKUBA-
IOILIETO MEpCOoHaa.

3) enaoems:

S3HaHUAMHU TEXHUYCCKHU T‘paMOTHOﬁ u Oe30macHon OKCILTyaTallui KOTCJIBbHBIX YCTAHOBOK;
HaBbIKaMU MPOCKTUPOBAHUA OCHOBHOI'O U BCIIOMOTaTCIIBHOT'O O60py,[[0BaHI/I}I Mo PCKOHCTPYKIUH
OTACJIbHBIX Y3JIOB, COBCPIICHCTBOBAHHUIO o6opy)1013aHI/151, TCXHOJIOTHUYCCKUX MPOHECCOB C LECIBIO
MNOBBIICHUA HAAC)KHOCTH 1 SKOHOMHNYHOCTH TCHJIOZ—)HepI‘OCHa6)KCHI/I}I HOTpe6HTeJICI>'I .



4 CTPYKTYPA U COAEPKAHUE JUCHUIITIMHBI

3a4eTHBIX equHMIL, 216 Jacos.
Jucuummmaa «KoTenbHbIe YCTAHOBKH U TIAPOTEHEPATOPE» CTYACHTaMU OYHOH (popMbI 00yde-
HUA B 4 cemectpe.

O6ma${ TPYAOCMKOCTb AUCHUIIIIMHBI «KoTeNIbHBIE YCTAHOBKH U IAPOTreHEPaTOPhDY

COCTaBJIIET 6

Tabmuua 1
CTpyKTypa AUCHUNIMHBI 1JIs1 04HOH (hOpMBbI 00yUeHu st
OneHouHble
cpencTBa s
No Paszpgen Buabl yueOHo# padoThI MPOBEACHHS
i AU CUHILTHHBI (B yacax) HPOMEKYTOUHOH
(Tema) aTTeCTalyH 110
paszenam
Jlexuun [Ipaktuka |Jlabopatopueie| KCP CPC
1 KotenbHble ycTaHOBKU 6 4 4 14 10 PI'P; Tecr 1,
U UX OCHOBHBIE y3JIbI DK3aMeH
OCHOBBI TOpeHHs TOI- ) i
2 | 71uBa M TEIUIOBOIi Oa- 6 4 4 14 10 PTP; Tecr 2;
OK3aMeH
JIaHC KOTJIa
Pacuer KOHBEKTUBHBIX
3 | moBepxHOCTEH U BO3- 6 4 4 14 10 PTP; Tecr 3;
OK3aMeH
JIyXOIIOJIOTpEeBATEIS
AspoarHaMHUYecKui PI'P; Tecr 4;
4 | pacuer razoBo31yll- 6 2 2 6 10
OK3aMeH
HBIX TPAKTOB
OKcITyaTaius Ternso-
Tecr 5;
5 | reHepUpyIOIIUX ycTa- 6 2 4 10 8 SK3amen
HOBOK
5 Bomnpochr 3AUATHL 6 5 5 6 Tecr 6,
OKPY’KalOILEeH Cpeibl DK3aMeH
Bcero 36 18 18 63 54 216
®dopma aTrectanum Dk3amen (27)

I[I/ICI_II/IHJ'II/IHa «KoTenbHBIC YCTAHOBKHU M IIAPOTCHEPATOPhD» CTyACHTaMU OYHOM (I)OpMLI O6y‘IeHI/I5{ B6

cemecTpe
Tabauma 2
CTpykKTypa JUCHUNIMHBI VISl 04YHO-32049HOH (POPMBbI 00yUeHH st
OrnieHOYHBIE
cpelcTBa s
Ne Pasznen Buabl yueOHol padoThl HPOBEJICHUS
o AUCHUILINHBI (B 4yacax) IPOMEXKYTOIHOM
(Tema) aTTECTAIUH TI0
paszenam
Jlexmmn IIpaktuka |Jlabopatopusie| KCP CPC
1 KorenbHble ycTaHOBKH 4 4 4 3 19 PI'P; Tecr 1,
Y UX OCHOBHBIC Y3IIBI DK3aMeH
OCHOBEHI TOpeHUs TON- ) )
2 | IMBa U TEIJIOBOI Oa- 4 4 4 3 19 PTP; Tecr 2;
DK3aMeH
JIAHC KOTJIa
3 | PacueT KOHBEKTHBHEIX 4 4 4 3 19 PI'P; Tect 3;




MOBEPXHOCTEH U BO3- DK3aMeH
JTyXOTIOI0TPEBATEIS
AbspoarHaMUYeCKUH
POzl PT'P; Tecr 4;
4 | pacuer ra3oBO3IyIl- 2 2 2 3 20
Ox3aMeH
HBIX TPAKTOB
DKcIyaTamus TEIIO-
5 reHepIi]ponL:uHx ycra- 2 2 4 3 20 Teer5;
Ox3aMeH
HOBOK
Bormpocs! 3amurel Tecrt 6;
6 POChI 3atll 2 2 3 20
OKpY>KaroIIEeH cpeIbl DK3aMeH
Bcero 18 18 18 18 117 216
dopma aTTecTaIum Ok3ameH (27)
5. Cooeporcanue 1eKUUOHHDBIX 3AHAMUI NO MEMAM
C YKa3aHueM (pOpMHUPYEMbIX KOMITETEHIUN
J11st O4yHOM M 0OYHO-3a04HOM (HOPMBI
Tabmuia 3
Ne Pa3nen Tema WHAUKATOpPEI
/1 JUCHHUIIJINHBI Yacel 3aAHATUSA KpaTkoe COodECpPKaAaHUEC JOCTHUKCHU A
KOMIICTCHIIMH
CxeMbl KOTEIbHOH YCTaHOBKHU.
C [lapoBble KOTJBI C €CTECTBEH-
X€MBI KOTEJIbHBIX L "
2 HOM nupkyssinueit. Kommonos- IK-1.1
yCTaHOBOK U THIBI KY
Ka ¥ OCHOBHBIE THIIbI TAPOBBIX
KOTJIOB. Bosorpeiinpie KOTIbI.
KotenbHbie ycTaHOBKH
1 | (KVY)u ux ocHOBHBIE TonouHble yCTPONCTBA KOTJIOB.
Y3IIBI Bapabansl, ycTporicTBa It
Il WU I T BJIArd.
4 OcHoBHbIe y31b1 KY Kce apartHi riapa ot BJ1a IK-1.1
OHCTPYKIIMH PaIHallMOHHBIX
3KpaHOB. BoJsiHbIE SKOHOMAM-
3epbl. BozmyxonoporpeBarenu.
3 TommuBo u pacyer npo- | Termora cropaHus TOIUMBa U
1ecca ropeHust pacxoja BO3ayXa Ha TOPEHUE.
0 TerutoBoii 0ajlaHC KOTEILHOTO
CHOBBI TOPEHUS TOII- K-1.1:
. arperara. Pacuer TersiooOMeHa -1.10
2 | maea M TeIIOBON Ga- Temioo0MeH B TOOY- B TOIIOYHOI Kamepe. Pacuer IIK-1.2
JIAaHC KOTJIa 3 N pe. '
HOM Kamepe HACTCHHBIX PaUAIIIOHHBIX
MMOBEPXHOCTEH Mapomneperpena-
TEJI.
Pacnipenenenve naBneHwus B
P BOJIONIApOBOM TpakTe. Pacuer
acdyeT KOHBEKTUBHBIX
4 o KOHBEKTHBHOTO TTaporeperpe-
MTOBEPXHOCTEH o
Pacuer KOHBEKTHBHBIX Barens. TermmoBoii pacueT Bo- K-1.2:
3 | moBepxHOCTEH U BO3- JSIHOTO SKOHOMaM3epa. HK-ll 3’
JTyXOTIOI0TpEBATEINS Pacyer TpyGuaroro Bo3ayxo- '
2 Pacuer Bo3nyxonono- | momorpeBarens. Pacuer rene-
rpeBaTens PaTHUBHOT'O BO3IyXOMO0TPeBa-
TEISL.
3 CompoTHBIICHAS napo- OOmmii mopsAoK pacyeTa razo-
. reperpeBarenei BO3IYIITHBIX TPAKTOB..
AdpoZHaMu-HeCKHit Pacder a’poAMHAMUYECKOTO [1K-1.2;
4 | pacueT razoBo3yII- CornpoTHBIIEHUS YKOHO- pol s o
. COMPOTHBIICHHUS SKOHOMaii3e- IK-1.3
HBIX TPAKTOB 3 Man3epoB U BO3TyXOIIO-
o poB. Pacuer conporuBicHus
JorpeBaTencit
TpyO4aToro Bo3ayxomnonorpe-




BaTcCJIAd.

BKCHJ'IyaTaHI/IH TCILI0-

DyHKIMOHATEHBIC 0053aHHO-
CTHU IIEPCOHAJAa KOTEJIbHBIX.
[Moarororka KV k mycky. Ilyck

5 | reHepupymomumx ycra- 6 Okcrutyartaius KY napoBoit KY. O6ciyxuBanue I[IK-1.1
HOBOK KY Bo Bpems paboTsl. [Tnano-
Bas U aBapuiiHasi OCTAHOBKH
KY.
Bri6pocet TOC B atmocdepy.
Br160p BBICOTHI ABIMOBOM TpY-
0b1. OYKCTKa MPOAYKTOB CTO-
Bormpocsr 3amuTst DKOJIOTHYECKHE TPo- poay
6 ” 6 panus Ot 3016l ¥ nbuIH. CHU- IK-1.1
OKpYKaroIen cpeabl OmeMsbr 0T paboter KY
JKEHHE BEIOPOCOB OKCHIIOB Ce-
pbl. CHIKEHHE BEIOPOCOB OK-
CHJIOB a30Ta
Jlnst ouHO-3204HOM (HOPMBI
Tabauua 4
Ne Pa3nen Tema WHAuKaTOpsI
n/n JTUCIHHUIIJINHBI Yacel 3aAHATUSA KpaTkoe COodECpPKaHUEC JOCTHIKCHUA
KOMIICTEHIUH
CxeMbl KOTEJBbHON yCTAHOBKH.
[lapoBble KOTJBI C €CTECTBEH-
CxeMBbI KOTEIIbHBIX 2 N
2 HOH nupkyssinueit. Kommnonos- IK-1.1
yCTaHOBOK U THIHBI KY
Ka ¥ OCHOBHBIE THITHI TAPOBHIX
KOTJIOB. Bosorpeiinpie KOTIIbI.
KoTtenbHble ycTaHOBKU
1 | (KVY)u ux ocHOBHBIE TonouHble yCTPONCTBA KOTJIOB.
Y3IIBI Bapabansl, ycrpoiicTBa s
cernaparyu mapa ot BIIarH.
2 OcHoBHbI€ Y3161 KY parl P IK-1.1
KoHcTpykiun paguaiioHHBIX
3KpaHOB. BoJsiHbIE 3KOHOMAII-
3epbl. BozmyxonomorpeBareny.
2 TommuBo u pacyer npo- | Termora cropaHus TOIUIMBa U
1ecca TopeHus pacxoji BO3/yXa Ha TOpEHHe.
TeroBoit 6ananc KOTEIBHOT
OCHOBBI TOpEHUS TOT- SIIOBOH 6 ¢ KOTCIIHOTO 11
5 . arperara. Pacuer Termoo6mena IK-1.1:
JIMBA U TEILIOBO 0a- TemnooOMeH B Tonou B TOIOYHOH Kamepe. Pacuer I1K-1.2
JIaHC KOTJIa 2 o pe. '
HOW Kamepe HACTCHHBIX PaUAIIIOHHBIX
MOBEPXHOCTEN Maponeperpepa-
TEJS.
Pacnipenenenve naBneHus B
BOJONAPOBOM TpakTe. Pacuer
PacyeT KOHBEKTHBHBIX
2 o KOHBEKTHBHOTO TTaporeperpe-
MOBEPXHOCTEH N
PacueT KOHBEKTHBHBIX Barens. TermmoBoii pacueT Bo- K-1.2:
3 | moBepxHOCTEH W BO3- JSIHOTO SKOHOMam3epa. TIK 1' 3’
JTyXOTOJIOTpeBATEIS Pacuer TpyOuaToro Bo3myxo- '
2 Pacuer Boznyxomnono- | momorpeBatens. Pacuer reHe-
rpeBaTens PaTHBHOTO BO3yXONOJOTpEeBa-
TeJs..
4 AdponrHaMH-9eCKUH 1 Cornporusiienus mapo- | OOmuruii mopsIoK pacdeTa ra3o- [IK-1.2"
. )

pacder razoBO3aylIll-

neperpeparenei

BO3AYUIHBIX TPAKTOB..




HBIX TPAKTOB

ConpoTUBIEHUS YKOHO-
Mai3epoB U BO3AyXOIMO-
JiorpeBarenen

PacueTr asponnHamMu4eckoro

COIIPOTHBIICHUSI SKOHOMaii3e-

poB. Pacuer compoTtuBieHus

TPyOUaTOTO BO3AYXOMOIOTPE-
BaTelsl.

I1K-1.3

OKcmTyaTanus Tenso-
TeHepUPYIOLINX yCTa-
HOBOK

Oxcmyararus KY

OyHKIMOHABHBIE 00S3aHHO-
CTH NEPCOHANA KOTEJBHBIX.
[Moarororka KV k mycky. Ilyck
mapoBoit KY. O6cmyxxnuBanue
KY Bo Bpems paboTsl. [Tnano-
Basi U aBapyUiHasi OCTaHOBKU
KY

IIK-1.1

Bomnpocs! 3amutet
OKPY>KaroLlel cpebl

DKOJIOTHYECKHE MPO-
OmeMsbr 0T paboter KY

Bri6pocet TOC B atmocdepy.
Br160p BBICOTHI IBIMOBO# TPY-
0b1. OYKCTKa MPOAYKTOB CTO-
paHus ot 301bl U nbUIH. CHU-
JKEHHE BEIOPOCOB OKCHIIOB Ce-
pbl. CHIKEHHE BEIOPOCOB OK-

CHIOB a30Ta

IK-1.1

6 COIEPXKAHUE IPAKTUUYECKHNX 3AHATHM

VYuebnpM tianoM crenuanbsHoctd 13.03.01 npeaycMoTpeHbl pakTHYeCKUue 3aHATHS, KOTOpPbIE

NPECIEAYIOT CIEAYIOLINE LIENIN:
yIayOJIeHHE ¥ 3aKPEIICHUE TEOPETUYCCKUX 3HAHUM, MOJYYCHHBIX CTY/ICHTAMH Ha JICKITUH;

2)

HNICATM3UPOBATE PCAJIBHBIC ABJICHHA,

3)

BO31yXa U KOJIUYCCTBA IPOAYKTOB CIrOpaHU;

4)

KOTJIOBOTO arperara,

5)

HAy4HUThCS IPOBOJIUTH aHAJIN3 COBOKYMHOCTH (PM3UYECKUX SBICHUN MPOUCXOJAIIMX B TOMKAX;
HAy4YUTHCSI TIPOU3BECTH pacyUeThl MPOILIECCOB TOPEHMs TOIUIMBA, HEOOXOJMMOTO KOJIWYECTBA
HpI/IO6peCTI/I HAaBBIKU TCIUIOBOI'0 pacueTa TCIJIOBOCIIPUHHUMAIOIINUX HOBGpXHOCTefI PAa3JIMYHBIX Y3JI0B

HpI/IO6peCTI/I HAaBBIKH a9pPOJJUHAMUYICCKOI'0 pacyCTa ra30BO3AYIIHBIX TPAKTOB KOTCIbHBIX KV,

Tabmnuna 4

TeMbl u pacnpeac/JicHue KOJIMIECTBA 4aCO0B HA NMPAKTHYECCKHE 3aHATHSA 110 TEMaM

Jly1s 04HO U 04HO-3204HON (POPMBI

Ne Pa3nen Tema NHaukaTopsl
i AUCIUTITHHBI Yacel 3aHATHSA Kpartkoe conep:xanue MOCTHKEHHSA
KOMIIETEHIIN T
Texnonornueckas cxema TOLI.
2 Cxemsr 1 time KY KomnonoBka n OCHOBHBIE THIIBI IK-1.1
[apPOBbIX U BOJOTPEHHBIX KOT-
KorenbpHble ycTaHOBKH JIOB.
1 | (KVY) 1 ux OCHOBHbIC N3ydeHne KoHCTPYKIIMH TO-
Y3761 MMOYHBIX YCTPOUCTB KOTJIOB,
2 OcHogHble y3ibl KY OapabaHOB. pagHAlIMOHHBIX IK-1.1
SKpaHOB, BOJSIHbIE SKOHOMa-
3epHl
Pacuer TemnoTs! cropanus Tom-
5 OcHOBBI TOpeHHus Tom- TemnnoTa Cropanus Tor- JIUB, pacxo/a Bo3ayxa Ha rope-
JIUBA M TEIUIOBOH Oa- 2 Hue. Pacuer 00beMOB MPOAYK- IK-1.2

JJaHC KOTJIa

JINBa

TOB CrOpaHUsA U SHTAJILIINN
ra3oB




Tennosoii 6bamanc KY
Pacuer maponeperpesa-
TeeH

Pacuet TemmoBoro 6amanca KY.
Pacuer TemrooOMeHa B TOIIOY-
HOI kamepe. PacueT HacTEHHBIX
paaualliOHHBIX IIOBEPXHOCTEH
naporneperpesarenst.. Tect 2

[K-1.2

Pacyer KOHBEKTHBHBIX

JTyXOTIOIOTpEBATENS

MOBEPXHOCTEH M BO3-| 2

KonBekTuBHbIE Maporne-
perpeBatenu

TernoBoii pacueT CTyneHen
KOHBEKTHBHOTO Naponeperpe-
BaTeJIs

BonsHoit 3xoHOMaii3ep
Bosnyxononorpesarenu

TemnoBoii pacuer CTyleHen
BOZSIHOTO SKOHOMaii3epa Pac-
4eT TpyOUaToro u perenepa-
THUBHOTO BO3yXOIIOJOTpEBATE-
neil. Tect 3

[1K-1.2;
IIK-1.3

AbspoauHaMU-ueCKUn

4 | pacuer ra3oBO3ayIII- 2

HBIX TPAKTOB

Meroas! pacyera razo-
BO3AYIIHBIX TPAKTOB

Pacuer aspoauHaMuyeckoro

COIIPOTHUBIIEHUS LLIUPMOBOTO

Y KOHBEKTHUBHOT'O Iaporepe-

rpeBaTeneil, S5KoHoOMail3epoB

Y BO3lyXOIIOI0OIPEBATEIIECH.
Tect 4

[IK-1.2;
IIK-1.3

OKcmTyaTalus Temnso-

5 | renepupyromux ycra- | 2

HOBOK

Oxkcruryarauusa KY

N3y4yeHne HOpMAaTUBHBIX
JOKYMCHTOB I10 BOITpOoCaM
IKCIUTyaTaIllUK TEIJIOTCHEPH-
pyromux yctanoBok. Tect 6

[K-1.1

OKpPY>KaroIlel cpebl

Bormpocs! 3ammmTel
6 p ! 2

DKOJIOTHYECKUE TIPpodJIe-
MBI OT paboTsr KY

N3y4eHne BONIpoCoB BIIHsI-
HUS pabOTy KOTEIbHBIX
YCTaHOBOK Ha IIPUPOIHYIO
cpeny ¥ KIumMar

[K-1.1

7. Coodeporcanue nabopamopHvIX 3aHAMUTL

VYuebHbIM maHoM HanpasieHus 13.03.01 npenycMmoTpeHo npoBeeHHe 1a00paTOpHBIX 3aHATUN
no aucuuiuinHe «KoTenbHble YyCTaHOBKH M TApOreHepaTops» B 00beme 18.

Llenv nposedenus 1ab60pamopHuIX 3aHAMUIL
1) yriy0reHue 1 3aKperuieHue TeOPETUISCKUX 3HAHHUHM, MOTYYCHHBIX CTYJICHTAMH Ha JICKIHH;
2) mpoBepKa HAy9YHO-TEOPETHYCCKUX MOJI0KEHUIN IKCIICPUMEHTAIBHBIM ITyTEM;
3) o3HaKOMJICHHE C 000pY/I0BaHHEM, TPHOOPAMH U MaTepHATAMH;
4) u3y4eHue Ha MPaKTHKE BAKHEHIIIMX METO/IOB U3MEPEHHI 1 METOJIOB HAYYHBIX UCCIICIOBAHHI.

Tabnuna 5
Ne Pa3gen nucuu- Yacobl HanmenoBanmue 1a6opa- HNuauxkaropsl 1ocTu-
n/n NJIMHbI TOPHOM padoThI JKeHHs KOMIIETeHIUH
1 1 4 N3yueHnne KOHCTPYKIIMHU [K-1.1
KOTEJIbHBIX YCTAHOBOK
2 2 4 N3ydyeHne KOHCTpYKIIMHU [K-1.1
TOIIOYHOM KaMephl
3 3 4 KoHBeKTHBHBIE MTaporepe- IIK-1.2
rpeBaTeNId U SKOHOMai3ep
4 4 2 KoHcTpykuuu razoBo3yi- IK-1.3
HBIX TPAKTOB KOTJIOB
5 5 4 W3ydenue paboThI ANEKTpH- IK-1.3
YECKHX KOTJIOB

JlaGoparopHbie pabOTHI MPOBOAATCS B TA0OPATOPHH TEILIOTEXHUUECKUX m3MepeHuit (ayn. 130)
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8 CAMOCTOSATEJ/IBHAS PABOTA

8.1 XapakTepuCcTHKA CAMOCTOATEIbHON PadoThI CTY/IEHTOB

Oo6mas npomomxkutensHocth CPC, mpemxycmorpeHHast yueOHbIM 1aHoM Hampasienus 13.03.01
no nucuuiuiiie «KorenabHble YCTAaHOBKU U MApOreHepaTopbl» U pa3HbIX popM OoOydeHUs, a TaKkKe
pacnpezeneHue y4eOHOTO BpeMEHHU MO OT/AETIbHBIM TeMaM IMpeacTaBieHbl B Tadbnuie 1.

CamocrositenbHas padota ctyneHToB (CPC) - 3TO COBOKYITHOCTh CaMOCTOSITEIbHON J1€ATeIbHOCTH
CTYJCHTOB, HampaBleHHas Ha TITyOOKoe M3ydeHHe y4eOHOTO Marepualia M BBIPaOOTKY HABBIKOB HC-
N0JIb30BAHMS 3HAHUH B IPAKTUYECKOI pabdoTe.

CPC cnenyer pa3aenurb:
- Ha CAaMOCTOSATEIBHYIO ayAUTOPHYIO padoty cryaeHTtoB (CPC/A) mon MeTOaUYecKHM PYyKOBOACTBOM
U IIpA HEIIOCPEICTBEHHOM YYaCTHH IIPENONAaBaTels BO BPEMA ayAUTOPHBIX U MHIAUBUAYAIbHBIX 3aHI-
THH;
- Ha BHEAYJUTOPHYIO CaMOCTOATENbHYI0 paboTy crynenToB (CPC/B): utenue nuTepaTypsl, HaucaHue
pedepaToB U TOKIAI0B, BHITOJIHEHUE TOMAIIHUX 33JaHU, BBIMOJIHEHUE KypPCOBOTO MPOEKTA U T.1.

Tembl TEOpETHUECKUX BOMPOCOB, BEBIHOCUMbIE HA CAMOCTOATEIbHYIO paboTy, MPE/ICTaBICHBI B
Tabnuie 6 u 7.
Tabnuma 6
3aaHus M TeMbl, BBIHOCMMbIE HAa CAMOCTOSITEJIbLHYIO pa0doTy I 04HOi opMBbI
Ne | Tembl, BBIHOCHMBIE Ha CAMOCTOSITEJIbHYIO pa- Yacwr ®opma | MaauKaTOphl JOCTHKE-
/1 ooty CPC HUS KOMIIETEHIIUN
[ToaroToBka K mMpakTUYECKUM U jabopaTop-

1 6 |KoHcmekr [IK-1.1
HBIM 3aHATUAM
O0paboTka pe3yabpTaToOB J1adOPaTOPHBIX pa-

2 [2OP pesy. PATOPHBIX PA™ 10 |\Oryer TK-1.1
oot
OO61mue noHsTHS 00 OpraHN4YeCKOM TOIIJIUBE,

3 |cocTaB OPraHMYECKOTO TOILIMBA, TEOPHS TO- 4 |KoHncmekt [IK-1.1

PEHHUS OPraHUYECKOTO TOITUBA
Pacnipenenenus qaBieHus B BOJOTIAPOBOM
4 |TpakTe, THAPABIMYECKHIA pacyeT BOJONApPO- 4  |KoHcmekt [1K-1.2; [IK-1.3
BOTO TPaKTa

OO0muit mMOpsI0K a3POAMHAMUYIECKOTO pacue-

5 4  |KoHncmekr T1K-1.2; T1IK-1.3
Ta Ta30BO3YIIHBIX TPAKTOB

6 OCHOBHBIE MOKA3aTeIN U HOPMBI Ka4eCTBa 4 |Koncmext TK-1.2: TIK-1.3
BOJIbI JUISI IUTAHMS KOTEJIBHBIX YCTAHOBOK

7 KoHcepBanus 1 TEXHUYECKOE OCBUAETENb- 4 |Komncnext MK-1.2: [IK-1.3
CTBOBAaHHE KOTEJIbHBIX YCTAHOBOK

8 BnusiHue paboThl KOTENBHBIX arperaTos Ha 5 |Koncmexr MK-1.2: TIK-1.3
OKPY’KarOIIYIO CpEAyY U KIIMMAT

9 1;; P: TemnoBoii pacyeT KOTEJIBHON YCTaHOB- 18 |prp TK-1.2; TTK-1.3

10 |Hoxaroroska K KOJUIOKBHyMaM U 3K3aMEHY 27 MK-1.1; TIK-1.2; TIK-1.3
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Tabmuma 7

3aiaHus U TeMbl, BBIHOCMMbI€ HA CAMOCTOSITEJILHYIO PA00OTY /ISl 04HO-3204HOM (GoOpMBbI

Ne | Tembl, BBIHOCHMBIE Ha CAMOCTOSITEJIBHYIO pa- Yachr ®opma | MuaukaTopsl JOCTHXKE-
n/m ooty CPC HUS KOMITICTCHITNH
[TonroroBka K MpakTUYECKUM M J1abopaTop-
1 A P PATOP™ 12 |Koncmext IK-1.1
HBIM 3aHATUSIM
O6paboTka pe3yJabTaToB JIAOOPATOPHBIX pa-
2 p pe3y patop p 20 |Otuer IK-1.1
oot
OO6mue noHaATus 06 OpraHMYecKoOM TOIUIMBE,
3 |cocTaB OpraHMYEcKOro TOIUINBA, TEOPHUS I'0- 8 |KoHncmekr IK-1.1
PEHHSI OPraHUIeCKOr0 TOTLTNBA
Pacrnipenienenust 1aBjaeHus B BOAOIapOBOM
4 |TpakTe, TUAPABIUYECKHI pacyeT BOIONAPO- 8 |KoHcmekr IK-1.2; T1IK-1.3
BOT'O TPaKTa
OO01uit MOpsAI0K a3pOAMHAMUYECKOTO pacue-
5 | L HOPAAOK &9pOA P 8 |Koncmext TK-1.2; TIK-1.3
Ta Ta30BO3/YITHBIX TPAKTOB
OcHOBHBIE MOKa3aTeNu ¥ HOPMbI Ka4eCTBa
6 P 8 |Komcmexr TK-1.2; TIK-1.3
BOJIBI JUUISl TUTAHUSI KOTEJIBHBIX YCTAHOBOK
KoHcepBanus 1 TEXHHYECKOE OCBHUJICTENb-
7 pBall A 8 |Koucmekr T1K-1.2; [1IK-1.3
CTBOBaHME KOTEJIbHBIX YCTAHOBOK
BrusiHue paboThl KOTEIBHBIX arperaToB Ha
8 P p 10 |Koucmexkt T1K-1.2; [1IK-1.3
OKPYKAIOIIYIO Cpeay U KIIMMaT
PI'P: TennoBo# pacyeT KOTEIbHOW YCTaHOB-
9 | P Y 40 |PTP TK-1.2; [TK-1.3
10 |IloaroroBka K KOJUIOKBHYMaM M 3K3aMEHY 45 MK-1.1; [IK-1.2: TIK-1.3
8.1 Konmpons camocmoamenvhoii pabomaot
Tabmuma 8
Jlnist o4HOM pOpMBI
Ne | Temsl, BBIHOCHMBIE HA CAMOCTOSITEIBHYIO Pa- Yacks ®opma | MHOUKATOPBI JOCTHKE-
/11 ooty KCP HUS KOMIIETEHIINH
OO61mue noHsTHS 00 OpraHN4YeCKOM TOIIJIUBE,
IIposepka
1 |cocraB opraHM4ECKOrO TOILTUBA, TEOPHS I'O- 8 IK-1.1
KOHCIIEKTa
PCHHS OPraHUIECKOr0 TOILTHBA
PacripeniesieHust TaBJICHMS B BOJOIIAPOBOM
. IIposepka ,
2 |TpakTe, TUJIpaBIWYECKUH pacyeT BOAONAPO- 8 IK-1.2; T1IK-1.3
KOHCIIEKTa
BOTO TPaKTa
OO0muit mMOpsI0K a3POAMHAMUYIECKOTO pacue- [TpoBepka
3 | DU TOPAAOK a5pOl p g | PoBeP TK-1.2; [TK-1.3
Ta Ta30BO3/TYITHBIX TPAKTOB KOHCIIEKTa
OCHOBHBIE OKA3aTEIN U HOPMbI KAUECTBA ITpoBepka
4 P g | PoBeP TK-1.2; [TK-1.3
BOJIBI JUUIS TUTAHUS KOTEIBHBIX YCTAHOBOK KOHCIIEKTa
KoHcepBanust ¥ TEXHHYECKOE OCBUACTEIb- [TpoBepka
5 par A 6 | POBP TK-1.2; [TK-1.3
CTBOBaHHE KOTEJIbHBIX YCTAHOBOK KOHCIIEKTa
Bnusinue paboThl KOTEIBHBIX arperaToB Ha IIpoBepxka
6 P P 6 | PoeP TK-1.2; [TK-1.3
OKPYKAIOIIYIO Cpey U KIIMMaT KOHCIIEKTa
PI'P: TernoBo# pacyeT KOTEIbHONW YCTaHOB- IIpoBepka
7| P Y 20 |pbp P |IK-1.2; TIK-1.3
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Tabmuma 9
Jlist ouHO-3209HOM (HOPMBI

No | Tembl, BBIHOCHUMBIE Ha CAMOCTOSITEILHYIO Pa- Yachr dopma WNHaukaTopsl TOCTHOKE-
/1 ooty KCP HUSI KOMIIETEHIIUHA
OO0mue moHATHS 00 OpraHUYECKOM TOILIUBE,
IIposepxka
1 |cocTaB OpraHMYECKOro TOILIMBA, TEOPHS IO- 2 [IK-1.1
KOHCIIEKTA
PEHUST OPTaHUYECKOTO TOTUIMBA
Pacnipenenenus gaBieHus B BOJIOIIAPOBOM
N IIpoBepka _
2 |TpakTe, TMAPABINYECKHIA pacyeT BOIOIAPO- 2 IK-1.2; T1IK-1.3
KOHCITIEKTA
BOT'O TPaKTa
OO01IUH TOPSIIOK a3POAUHAMHUYECKOr'0 pacue- IIpoBepka
3 p p p | boBep K-1.2; TIK-1.3
Ta ra30BO3/YIIHBIX TPAKTOB KOHCIIEKTa
OCHOBHBIE ITOKA3aTENN U HOPMBI KA4eCTBA IIpoBepka
4 p o | boBep IK-1.2; TIK-1.3
BOJIBI JUUISl TUTAHUSI KOTEIBHBIX YCTAHOBOK KOHCIIEKTa
KoHcepBanusa U TEXHUYECKOE OCBUIETENb- IIpoBepka
5 p | boBep IK-1.2; TIK-1.3
CTBOBAHME KOTEJIbHBIX YCTAHOBOK KOHCIIEKTA
Bimustaue paboThI KOTEIBHBIX arperaroB Ha ITposepka
6 p p 4 | PoBep IK-1.2; TIK-1.3
OKPYKAIOIIYIO Cpeay U KIIUMaT KOHCIIEKTa
PI'P: TennoBoii pacdyeT KOTSILHON YCTaHOB- ITpoBsepka
7| p Y 4 PlBP PKaIK-1.2: TIK-1.3

8.2 PacueTHo-rpajduueckas (KOHTpoJbHas) padora (PT'P)

B Teuenue cemectpa crynentsl BenodHAIOT PI'P, mpeacraBmstonryro co0oil TErioBol pacyer
OTOIIUTEIIBHO - IPOU3BOJICTBEHHOM MTapOBOM KOTEJIBHON YCTAHOBKH.

8.2.1 Lean padoTsI:

3aKpenieHue y CmyoeHmos YMeHusL:

IIPUMEHSTH TEOPETUUYECKUE 3HAHWS HAa IPAKTHKE;

IIPOBOAMTD AHAJIN3 CIIELNATIBHON U TEXHUYECKOH JINTEPATYPHI;

BBIJIETISITh HAYYHYIO HOBU3HY U TPAKTUYECKYIO 3HAYMMOCTb;

BBIJIETIATH OCHOBHBIE TIOHATHUS UCCIIEOBAHNS KYPCOBOTO IIPOEKTA;

puoOpeTaTh MPAaKTUYECKHE HABBIKHU 10 BHIOOPY ONTUMAIbHOIO BapHAHTA PEIIEHUS TOCTaB-
JICHHOU TIPOOJIEMBI;

cnocobcmeosamy y cnmyoeHmos pa3eumuio HA8blK0G:

CaMOCTOSITENIbHONW paboThl CO CIPAaBOYHON M TEXHUYECKOH JuUTepaTypoil mpu  00OCHOBaHUU
BbIOOpAa KOHKPETHOI'O TEXHUYECKOTO PELIEHUs IO 3aJaHHBIM IapaMeTpaM;

rpamotHoro - B cootBercTBuu ¢ ECKJ/I - odopmienus pe3ynbTaTtoB pabOTHI.

8.2.2 Conep:xxanue padoThl.

Ilo 3aJaHHOMY TUITY KOTCJIBHOTO arperara, napomnpon3BOJUTCIIbHOCTH, JABJICHUIO ITapa U BUY TOILJIU-

Ba Ha C’)KHUT'aHUC HCO6XOHI/IMO IIPOBECTHU CIICAYIOUIUEC PACUCTHI:

1) pacuer 00BEMOB M SHTANIBIIHIA BO3yXa U MPOAYKTOB CrOPAHHUS;
2) orlpejeieHre TEIUIOBOTo OalaHca KOTIa;

3) TemnoBoii pacueT TOMOYHON KaMepHI;

4) pacueT MMPMOBBIX MaporeperpeBaTeneii;

5) pacueT KOHBEKTHBHBIX MTapOIIeperpeBaTeieii;

6) pacuer BOJSIHOTO SKOHOMaii3epa:

7) pacueT BO3IyXOIOJ0rpeBaTes.

B 3aBrcuMocTH OT THITa KOTEIBHOM YCTaHOBKH Ha3BaHUA pa3aCioB MOI'YT HECKOJIbKO MHBIMHU.
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I'padmueckast yacTh KypcoOBOTO MPOSKTa COCTOUT U3 IBYX YepTexei: 1) mpoaoNbHbIi pa3pe3 KOTeIbHOM
YCTAHOBKM; Pa3pe3 IO MONEPEUHOM MIOCKOCTH TONKHU M KOHBEKTHUBHOI IIaXThI.

8.2.3 lIpumepHblie Tembl PT'P
1. TIpoexruposanue kotnoarperara E-320-13,8-545: TomnmmBo — yromas Jlonenkuii /1
2. TlpoexktupoBanue KoTia arperara E-75-4-440 I'M: TOILIMBO — Ma3yT CEPHUCTHII

3. Ilpoektuposanue kotna arperara J{E-10-14-240 I'M: TommmBo — npupoaHslii ras Ctaspo-
nosib-Mockaa |1

[IpoexTupoBanue kotia arperata E-75-4-445 ['M: ma3yT MaJloCEpHUCTBIN

[IpoekTupoBanue kotia arperata E-230-12,6-510: yroas Ky3neuxwuii /1

[TpoektupoBanue kotia arperara J{E-25-14-225 I'M: npupoansiii raz CaparoB -MockBa
[IpoextupoBanue kotia arperara E-230-9,8-510: npuponnsiii raz Caparos-HuxHeHOBropo
[TpoektupoBanue komia arperara E-230-9,8-505: ma3yt cepHucTHIit

©oNoORA

. IIpoexTtupoBanue kotioarperata KE-25-14-225: yrons Kaparanauuckuii

10 [TpoexktupoBanue kotioarperata KE-25-14-220: yrons Oxubacrysckuit CC

11. Ipoexruposanue kotna arperata KE-25-14-210: yromns Jlonenkmuii

12. TIpoextuposanue kotna arperata T-35-4-425: npupoauslii raz CapatoB-Mocksa
13. TIpoektuposanue kotna arperata E-160-9,8-540: npuponuslii ras

9 HCMOJIb30BAHUE PEUTUHIOBOM CUCTEMBI OLIEHKHX 3HAHUI

[Tpu onieHKe pe3ynbTaTOB ACITEILHOCTU CTYJEHTOB B paMKaX JUCHUIUTMHBI «KOTeNbHbIE ycTa-
HOBKU Y MIAPOTE€HEPATOPbI» UCTIOIb3YETCSI PEUTUHIOBAsi CUCTEMA.

PaboTa cTy/eHTOB 10 OCBOEHHUIO BCEX BHMJOB YUEOHBIX 3aHATUH KOHTPOJIMpYeETCs Kadenpoi uc-
MOJIb30BAaHWEM PEUTUHTOBOM CUCTEMBI OLICHKU 3HAHUH, pazpaboTanHoi Ha ocHoBe «ITOJIOKEHU S o
OalbHO-PEUTHUHIOBOM CUCTEME OLIEHKH 3HaHWM CTYJEHTOB U OOecleyeHHusl KauecTBa y4yeOHOro mnpo-
neccay, yreepxkaeHHoro Y MK Yuenoro coera ®I'60Y BO «KHUTVY ».

MakcumManbHBIM PERTHHT CTyAEHTA 10 nucuuiuiiae paBeH R = 100 Gamram. Peltuar mo auciu-
IUTMHE BKJIIOYAET JBa claraeMbix: 1) Ruex — TEKyLIU peUTHHT, €ro MakCUMallbHOE 3HaYeHHe paBHO 60
OasiaM, MUHUMaJIbHOE 3Hau€HUE, HEOOXOAUMOeE i MOJy4YEeHHUs 3adera, — He MeHe 36 OaysoB (mpu
BBIMIOJTHEHUH BCEX KOHTPOJBHBIX TOUYEK); 2) R, — IK3aMEHAallMOHHBIA PEUTHUHT (3a4eTa C OLIEHKON),
€ro BeJMYMHA He JO0JDKHA mpeBblath 40 6amioB. DK3aMeH CUUTAETCSl CJaHHBIM, €CIIM CTYJIEHT MOJIy-
YUJI 32 HETO He MeHe 24 0aioB.

3HayeHHue TEKyLero peUTHHra Ryuec > 36 6ayuIOB CIy’KUT OCHOBAHHEM JJISl JOMYCKa CTYAEHTa K
sKk3aMeny. [lepecuer peHTHHTOBOM OLIeHKH B 4—0allbHYIO0 OIIEHKY, IPOCTABIAEMYIO B SK3aMEHAIHOH-
HYI0 BEJOMOCTb, 3a4ETHYIO KHIDKKY U NPUIOKEHHE K TUIUIOMY, MPOU3BOJIUTCS B COOTBETCTBHU C
YCTaHOBJICHHO# mIKaol (Tabiuna 7).

Tabmuna 7
[Tepepacuer peHTHHTOB B 4 — GAJIbHYIO OIICHKY
WuTepBain 6amioB peTuHra Onenka
0< R < 60 «HEYIOBJIETBOPUTEIBHOY ( 2 )
60< R < 73 «ymoBieTBOPUTEILHO» ( 3)
73< R < 87 «xopomio» (4)
87 < R < 100 «otiauyro» (5)

JlJis OlleHKU cUCTeMaTU4deckoi paboThl CTYJIEHTOB B T€UEHHE ceMecTpa U pacueTa Rye« BBEIEHBI
PST KOHTPOJIBHBIX TOYCK: 1) BBIMOJTHEHHUE 3aJaHUKA BO BpeMsl TIPAKTUYECKHUX 3aHATUM; 2) COCTABIICHHE
KOHCIIEKTOB 10 T€MaM, OCTaBIEHHBIM Ha caMmocTosTesnbHoe n3ydeHue (CIITM); 3) crnaya KOJITOKBHY-
MOB — T€CTOB; 4) BBIINOJHEHNE JOMAIIIHETO KOHTpobHOTO 3ananus (PT'P).
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Tabmuma 7

Kputepun peiiTUHroBoi oneHku no Kypcy «KorejibHble YCTAHOBKH M MApPOreHePaTopbh)

OIIEHOYHBIE CPEJICTBA

Yucmno 6aisioB 3a OLEHKY

Min Max
Pacuetno-rpaduueckas padbora:
1) Pacuer TemnoBoro 6aianca KOTJjia 2 3
2) Pacuer Tormo4uHo# KaMepbl 2 4
3)Pacuer napormneperpeBaTeneit 2 3
4)Pacuet skoHOMali3epa 2 3
5) Pacuer Bo3Myxo0moaorpeBaresis 2 3
KoasoxkBuymsl (6 TecTOB) 12 18
JlaGopaTopHbIie paboThI 12 20
CIITM 2 6
3a cemecTp 36 60
DK3aMeH 24 40
Utor 60 100

10. Ouenounvie cpedcmea ona mexkyuieco KOHmMpPOA ycneeaemocmu,

NPOMENCYMOUHOU ammecmayuu no Umo2am 0C60eHUsA OUCUUNTIUHbBL

OneHouHbIE CpENCTBA I MPOBEICHUS TEKYIIETO KOHTPOJS YCIEBAaeMOCTH,
MIPOMEKYTOUHOM aTTecTallii OOYYaIOIINXCS U UTOTOBOU (TOCY/IapCTBEHHON UTOTOBOM)
aTTecTallMy pa3pabaThIBAIOTCSl COTJIACHO MOJIOkKEHUI0 0 DOoHIaX OIIEHOYHBIX CPECTB,
paccMaTpHUBAIOTCS KaK COCTaBHAS YacTh pabodeit mporpaMmbl U 0(hOPMIISIFOTCST OTICITb-

HBIM JOKYMCHTOM.

11. YYEBHO-METO/INYECKOE U HTH®OOPMALIMOHHOE OBECIIEYEHHUE

JUCHUIIIAHBI

11.1 OcHoBHas quTEpaTypa

[Ipu n3yyenuu aucuumivuabl b1.B.05 «KoTenbHble yCTAHOBKHU M TapOTreHEPaTOPhI»

B Ka4€CTBC OCHOBHBIX UICTOYHHUKOB I/IH(i)OpMaHI/II/I PEKOMCHAYCTCA UCITOJIB30BATH CICAYIOITYHO

JIATEPATYPY:
Ne o Kon-Bo
/i CHOBHbIE€ HCTOYHUKHU HH(POpPMAIUU 5K3
Badumn, /I.b. KoTenbHble ycTaHOBKHM U TaporeHepaTpsl: yueOHoe nocodue,
1 | usnmanue Bropoe/ J1.b. Badun. — Kazans: u3a-Bo «lllkomay, 2016. — 288 c. 9
(T'pud YMO)
5 Badun /I.b. KoTenbHble yCTaHOBKH M TaporeHepaTopsl: yueOHoe nocodue/ 43
J1.b. Bapun. — Hmwxnexamck: HXTH, 2014. — 176 c.
11.2 lonoHUTEIbHAA JIUTEPATypa
Ne Komn-Bo
w/n JJonmosiHuTEIbHbIE HCTOYHUKH HH(POPMALIUU 5K3
1 | Badwun, /I.b. JJabopaTopHbie pabOTHI IO TEITOCHA0KEHUTO / 14
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J1.b.Badpun, E.B. Tymaesa.- Huxuexkamck: HXTU ®T'BOY BO
« KHUTVY», 2018. - 108 ¢ .

Coxono B.A. KoTenbHble YCTAHOBKH H MX 3KCIuTyaTtanus. — M.: U3a-Bo 10
Axanemus, 2008. — 432 c.

11.3 DaeKTpoHHbIE HCTOYHHKH HHOPMALHH

IIpu u3ydenuu u aucHMIUIMHBL «KoTenbHbIE YCTAHOBKY M NAPOTeHEPaTOPhhy PEKOMEH/IY-
€TCs UCIIOIB30BAHUE 3JICKTPOHHBIX HCTOYHUKOB HH(OpMALIMH:

HaumeHoBanue 31eKTpoHHO- Anpec Muteprer-pecypca HaumenoBanue opranusa-

OubnHOTEYHOM CHCTEMBI [HHU-BIIa/Ie/Iblla ¥ PEeKBH3H-
ThI JIOTOBOpa

9BC «PYKOHT» https://lib.rucont.ru// ["'ockonTpakt ¢ OO0 «llen-

(menpepsiBHBIH qocTyn ¢ 2013 1.) TpaJIbHBIH KOJUIeKTOp O1b-
maorek «BUBKOM» Ne 22
o1 24.04.2013
Cpok nocryna — 1o

? 17.05.2023

Hoctyn x o6bekram HanmonaneHoii https://rusneb.ru/ Jorosop ¢ ®I'BY «PI'by

JIEKTPOHHON OubIHOTEKH Nel01/H3bB/2591 ot

(moctyn ¢ 2017 1.) 01.12.2017. Joctyn no
01.11.2022 r

11.4. Cospemennvie npogheccuonanshvie 6assi OQHHBIX U UHOOPMAUUOHHBIE CHPABOUHbIE
cucmemel.

JlocTynn K 37IeKTPOHHBIM pecypcam ACCOLHALHE PErHOHATBHBIX GUOIMOTEUHBIX KOHCOPLIHY-
moB (APBMKOH): http://rucont.ru. Jloctyn K Karanoram ypHaIoB H KHHT 6uGiuorex Poccuu ¢ mo-
credyiomnM obeiyxusanreM 1o MBA ¢ Hcrosnib30BaHHEM 31€KTPOHHOMN JOCTABKH JOKYMEHTOB.

IIporpammuas o6osnouxa «Mudopmuoy»: www.informio.ru. DnekTpouHsIii cripaBoyHuK «MH-
opmHO» /U1 BRICIINX Y4eOHBIX 3aBefeHHHA. JIOCTYI 1O JIOTHHY H NApOJTIO ¢ TF060r0 KOMIbIOTepa,
HMeroLIero Beixo B MuTepuer

Coraacosano

3aB. oTz1e70M 110 GUGIHOTETHOMY M
00CITy)KHBAHHIO ; Tapacosa B. 1.
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI

1. JlekiuoHHbBIEC 3aHATHS:

a. KOMIUIEKT 3JICKTPOHHBIX MPE3CHTAINH,

b. aymutopus, ocHalieHHas MPE3CHTAIIMOHHON TEXHHUKOW (TPOEKTOP, IKpaH,

HOYTOYK, (ayx. 130),

2. IlpakTuyeckue 3aHATHS:

a. aymuropus 130 mim xomnberoTepHbIN Kinacce 203,

b. npesenTtanMoHHas TEXHUKA (IIPOCKTOP, PKPaH, KOMIILIOTEP/HOYTOVK, ...),
3. Ilpouee

a. pabouee MecTO IperoAaBaTesis, OCHAILIEHHOE KOMIIBIOTEPOM C JOCTYIIOM B
HnTeprer,

b. paboume mecrta CTyIEHTOB, OCHALIICHHBIE KOMITBIOTEPAMHU C JOCTYIoM B MH-
TEpHET, NpeAHa3HAYCHHbIE JJIs1 pabOThI B 3JICKTPOHHON 00pa30BaTeIbHOM
cpene (203)

13. OBPA3OBATEJIBHBIE TEXHOJIOT' A

B nponecce o0yuenus i NOCTHKEHUS MJIAHUPYEMbIX PE3YyJIbTaTOB OCBOCHMS AMCLIU-
IUIMHBI UCTIOJIB3YIOTCS CIEAYIOIUE METO bl 00pa30BaTEIbHBIX TEXHOJIOIHH:
Axmuenutit Memoo — 310 Gopma B3aUMOJAECHUCTBUS CTYACHTOB U IMpPENoJaBaTelis, MPU KOTOPOH
OHM B3aMMOJEUCTBYIOT IPYT C APYIOM B XOJI€ 3aHATHUSA U CTYIEHTHI 3[1€Ch HE ITACCUBHBIE CIIYIIATEIH, a
AKTHUBHBIE YYaCTHUKH, CTYJEHTBI U IPENIOIaBATENb HAXOAATCSA HA PaBHBIX IIpaBax.

Hnmepaxmuenwtii memoo. VIntepaktuBHbli («Inter» - 3T0 B3aUMHBIH, «act» - n1eiicTBOBaTh) —
03HA4aeT B3auMOJIEHCTBOBATh, HAXOAUTHCS B pexXUMe Oecelipl, [uanora ¢ kem-nuo6o. pyrumu ciosa-
MU, B OTJIMYME OT aKTUBHBIX METOJIOB, MHTEPAKTHUBHBIE OPUEHTUPOBAHbI Ha OOJee HIMPOKOE B3aUMO-
JIEHCTBHE CTYJEHTOB HE TOJBKO C IPENOJABATEIEM, HO U JIPYT € IPYrOM U Ha JOMHHUPOBAHHUE AKTHUB-
HOCTH CTYJIEHTOB B Ipoliecce 00ydeHusl.

WHuTepakTBHOE 00yyeHMEe — 3TO cHenuaibHas (opMa opraHu3anuy MO3HABAaTENbHOU Jes-
TenbHOCTH. OHa MoJpa3yMeBaeT BIIOJIHE KOHKPETHBIE M NPOTrHO3UpyeMble Lenu. [fens cocTOUT B CO-
3laHUU KOMGOPTHBIX YCIOBHM OOY4EeHHMsI, IPH KOTOPBIX CTYAECHT WM CIylIaTellb YyBCTBYET CBOIO
YCHEMIHOCTb, CBOX0 MHTEIUIEKTYAIBHYIO COCTOSTEIbHOCTD.

3aiayaMy HHTEPAKTUBHBIX (OPM OOyUEHHUS SBIIAIOTCS:

e 1poOyXJIeHHe y 00yJaroluxcs HHTepeca;

e >(ddexTuBHOE ycBOCHUE YUeOHOTO MaTepHana;

® CaMOCTOSTENbHBIN MOUCK YYallUMHUCS MyTel U BapuUaHTOB PELICHUS MOCTABIEHHOW yueOHOMI
3a/1a4i;

® YCTaHOBJIEHHE BO3JEHCTBUS MEXAY CTyAE€HTaMHu, 00ydeHHe padoTaTh B KOMaHJE, MPOSBIATH
TEPIHUMOCTH K JIF000H TOUKE 3peHusi, yBakaTh MPaBO Ka)J0ro Ha CBOOOY CIIOBA, yBa)KaTh €ro
JIOCTOUHCTBA;

e (QopmupoBaHue y 00y4Jarommxcsi MHEHUHM U OTHOILIEHUI;

e (opMupoBaHHE )KU3HEHHBIX U MPO(PECCHOHATBHBIX HABBIKOB,;

e BBIXOJ HA YPOBEHb OCO3HAHHON KOMIIETEHTHOCTH CTY/ICHTA.

IIpu nucnonb30BaHUM MHTEPAKTUBHBIX (DOPM pOJIb IpenojaBaTess pe3Ko MEHSETCs, IepecTaéT
OBITh LIEHTPAJILHON, OH JIMIIb PETYIHUPYET MPOIecC U 3aHUMAETCs €ro o01Iei opraHu3amueid, roTOBUT
3apaHee HeOOXOAUMBIE 3aJaHus U (POPMYIUPYET BOIPOCHI UM TEMBI JUIsl 00CYKIEHHsI B Ipymnnax, aa-
€T KOHCYJIbTAllUU, KOHTPOJUPYET BpeMs M INOPSNOK BBINOIHCHHWS HAMEYEHHOIO IUIAHA. YYaCTHHUKHU
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oOpaiarTcs K COUUAIbHOMY OIBITY — COOCTBEHHOMY U JIPYTHX JIIOJAEH, MPU 3TOM UM MPHUXOAUTCS
BCTYIAaTh B KOMMYHUKALIMIO JIPYT C IPyTOM, COBMECTHO pEIlIaTh MOCTABICHHBIE 3a/1a4H, PE0J10JIeBAThH
KOH(JIMKTBI, HAXOAUTH 00IME TOYKU CONMPUKOCHOBEHUS, UATH HA KOMIIPOMHUCCHI.
Jii pelieHus: BOCHUTATEIbHBIX U YU€OHBIX 3a]a4 MPernoaBaTesieM MOTYT ObITh UCIIOJIb30BAHbI
CJICAYIOIINE UHTEPAKTUBHBIE (DOPMBI:
e Kpyrislii cTos (IUCKyccus, 1e0aThl)
e Mosrosoii mtypm ( OpelHCTOPM, MO3rOBas aTaKa)
e JlenoBbie U poJIeBbIE UTPBHI
e Case-study (aHanu3 KOHKPETHBIX CUTYallUi, CHTYaI[MIOHHBIH aHAJIH3)
e Macrep Kiacc
[Ipu n3noKeHUU TEOPEeTUYECKON YaCTU TUCHUILIMHBI MIPEAIoiaraeTcs MHUPOKOe HCIOIb30BaHHE
371eMeHTOB Mo3roBoro mtypma (MII), u3yueHne KOHCTPYKIIMU OCHOBHBIX YacTel MaporeHepaTopoB C
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX yepTexei (OK), ucnonszoBanue suaeopuinbmos (BOD).
[Ipu mpoBeneHNH MPAKTUYECKUX 3aHATUN MPENINoIaracTcs MCIONIb30BaHUE METOJOB KPYIJIOTO
croina KC, mo3roBoro mrypma, pa3dopa KOHKPETHBIX cuTyanui (keic-merox — KM).

MeTo MO3TOBOTO IITypMa (MO3roBasi araka, braine storming) — ONEpaTHBHBIA METOJ perie-
HUS TPOOJIEMBbl HA OCHOBE CTUMYJIMPOBAHMSI TBOPUYECKON aKTHBHOCTH, MPU KOTOPOM yYaCTHHKAM 00-
CYXKICHHS TMpejiaraloT BbICKAa3bIBaTh KaK MOYKHO OOJblllee KOJMYECTBO BAPHAHTOB PEIICHUS, B TOM
yrclie caMbIX ()aHTACTHYHBIX. 3aTeM M3 OOILEro YMclia BHICKA3aHHBIX UJIeH 0TOUparoT Haubosee yaad-
HbIE, KOTOPBIE MOT'YT OBITh MCIIOJIb30BAaHbI Ha MTPAKTHKE.

OCHOBHOM TENBIO MPOBEACHUS «KPYTJIOTO CTOJIa» SIBIISIETCS BHIPA0OTKA y yJaluxcst mpodec-
CHOHAJIBHBIX YMEHHUH M3JIaraTh MBICIIH, apTyMEHTHPOBATh CBOM COOOpaKeHHs, 000CHOBBIBATH pe/a-
raeMble pelleHus U OTCTauBaTh CBOM yOexxaeHus. [Ipu 3ToM mpoMcXoauT 3akpersieHne HHPOopMaLuu
U CaMOCTOSITENIbHOM pabOThI C TOMOTHUTENBHBIM MaTepUAIIOM, a TAK)KE BBISIBICHUE TIPOOIIEM U BOTIPO-
COB JJIs1 OOCYXI€HUS.

Metona aHanm3a KOHKPETHOW CHUTYallMH (CHTYAI[MOHHBIA aHAJIM3, aHAIN3 KOHKPETHBIX CHUTYya-
uid, case-study) — 3To meparoruveckasl TEXHOJIOTHsI, OCHOBAHHAsI HA MOJICIIMPOBAHUY CUTYallUU WM
MCIIONIb30BaHUs peaTbHON CUTYallMH B LENSAX aHAIM3a JAaHHOTO Cllydas, BBIABIECHUS MPoOIeM, oucKa
ANbTEPHATUBHBIX PEIICHUN U MPUHATHS ONTUMANBHOTO perieHus npobdnem. CUTyalus — 3TO COOTBET-
CTBYIOIIIME PEAbHOCTH COBOKYIHOCTH B3aWMOCBSI3aHHBIX (DaKTOPOB U SIBICHH, Pa3MBIIIICHUH U
HAJIeXK]T TIEPCOHAXKEH, XapaKTepHu3yIomlasi OTPeIeTICHHBIN MEPUO WM COOBITHE U TpeOyromas paspe-
HICHUS TTyTeM aHaJIN3a ¥ IPUHSTHUS PEIICHUSI.

Yoenvnuiii 6ec 3anamuti, npo8oOUMbIX 8 UHMEPAKMUBHLIX opmax 6 yueOHOM npoyecce OO0NHCeH
cocmasnams ne menee 40 npoyenmos ayoumopuvix 3aHamuil.

Bun HNHTepakTUBHASA
Tema p Yacel
3aHATUSA (hopma
Jlextun Mo3sroBoii mrypm 2
Korenbnbie ycranoBku (KY) n ux | IIpaktuka Kpyrnasiit cron 1
OCHOBHBIE Y3JIBI TectupoBanue 1
JlaboparopH | Keiic meton 1
Jlextun Mo3roBoii mrypm 2
OcHoBBI ropeHus TormBa u temn- | [IpakTuka Keiic meton 1
JIOBOM OanaHc KOTia TectupoBanue 1
JlaGopaTopH 1
Jlexun Mo3sroBoii mrypm 1
P [pakTuka Keiic meTon 1
acueT KOHBEKTHBHBIX NIOBEPXHO- TecTupoBanHe 1
CTeH 1 BO3AyXOIOI0TpeBaTes
JlaGopaTopH 1
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Jlexnun Mo3sroBoii mrtypm 1

AbsponuHaMuieckuil pacyer razo- | [Ipaktuka Kpyrasiit cron 1

BO3/YIITHBIX TPAKTOB TectupoBanue 1
JlaGopaTtopu 0,5

Jlextumn Mo3roBoii mrypm 1

DKCIulyatanus Teriorenepu- | IpaxkTuka JlenoBble urpel 1

PYIOLIUX YCTaHOBOK TectupoBanmne 1
JlaGopaTtopH 0,5

Jlextumn Mo3sroBoii mrypm 1

Bomnpock! 3a1uThl OKpyKaro- =
. [IpakTrka Kpyrmesrii cron 1
LIEW CpeabI
TectupoBanme 1
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