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1 BBenenue

Pabouas nmporpamma u oHA OLIEHOYHBIX CPEACTB TUCHMILIHHBI «KOTenbHbIE YCTaHOBKU
U TapOreHepaTopbl» COCTABIECHBI B COOTBETCTBUU C TpeOOBaHUSIMHU (elepallbHOrO rocyaap-
CTBEHHOTO 00pa30BaTEeNbHOIO CTaHAApTa, YTBEPXKICHHOTO NpukazoM MunHoOpHayku Poccwuii-
ckori deneparuu Ne 143 ot 28.02.2018 r., 1 ocHOBHOM mpodeccrnoHanbHOl 00pa3oBaTeIbHON
IIPOrpaMMbl OATOTOBKU «TEIIOBBIE 3NEKTPUUYECKHUE CTAHLMW» 10 HAINPABJIECHUIO MOJArOTOBKU
«13.03.01 TermosHepreTuKa U TEINIOTEXHUKA.

[IpakTryeckas MOATOTOBKA OCYIIECTBIIIETCS Ha OCHOBE NMPO(ECCHOHAIBHOTO CTaHIapTa
«PabOTHUK MO OpraHM3alMM HKCIUTyaTallMM TEIUIOMEXaHMYECKOTO O0OpYJOBaHMS TEIIOBOM
AJIEKTPOCTAHLIMKWY, YTBEPXKACHHBIM NpHKa3oM MMHHCTEpCTBA TpyJda U COLMAIBHON 3allUThI
Poccutickoit @eneparuu ot 8 ceHTsaops 2015 r. Ne 607H (3apeructpupoBaH MHUHHCTEPCTBOM
toctuimu Poccuiickoit @eneparuu 07 oktsiOpst 2015 r., peructpanuonusiii Ne 39215).

3amaun
[LUIUHBI

JAUCIU-

M3yuyeHne KOHCTPYKTUBHBIX CXE€M KOTEJIbHBIX YCTAHOBOK U IIapOre€HEPaTo-
poB. OcBOEHME METO/I0B TEIUIOBOT'O pacyeTa KOTEJIBHBIX YCTAHOBOK U I1apo-
TCHEPATOPOB.

OCHOBHBIE pa3zjie-
Jbl / TEMBl JHC-
LUIUIUHBI

1. ITapoBble KOTJIBI B 3HEPreTUKE, IPOMBIIIJICHHOCTH U TPAHCIIOPTE.

2. DKOHOMUYHOCTb TAPOBBIX U BOJOTPEUHBIX KOTJIOB. 3. TexHomornyeckue
TPAKThI KOTeJIbHOU ycTaHOBKH. 4. [ToBepXxHOCTH HarpeBa KOTI0B. 5. Tonku u
TOpENIOYHBIE YCTPOKWCTBA KOTEIBHBIX YCTAaHOBOK. 6. KoHCTpyKIMH, TEro-
Bble U KoMITIOHOBOUHBIE cxembl KY u I1I'. 7. KoTioBble TpyOOnpoBoab! U
apmarypa. 8. OCHOBBI 9KCILTyaTalluy KOTEIbHBIX YCTaHOBOK.Y. [laporene-
paTopbl AaTOMHBIX 3JIEKTPOCTAHIIHI.

2 IlepeyeHb IUIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHS N0 JMCHUILIHHE (MOAYJII0), CO-
OTHECeHHBbIX ¢ MHMKATOPAMH A0CTHKeHUs KOMIeTeH Ui

[Iponecc uzyuenus qucuuIuinHbl «KoTenpHbIE YCTAHOBKU U ITAPOT€HEPATOPHI» HAIpPaB-
JeH Ha ¢opMHpoBaHue cienyrommx kommneTeHuuil B coorBercTBur ¢ PI'OC BO u ocHOBHOM
o0Opa3oBarenbHON TTporpammoit (Tabmwuma 1):

Ta6n1/1ua 1- KOMHCTCHHI/II/I U MHAUKATOPBI UX JOCTUKCHUS

Kon n HauMeHOBaHIE KOMIIE-
TEeHIIUHU

I/IHI[I/IKaTOpI)I JOCTHXXCHU

[Inanupyemsble pe3yJbTaThl
00y4YeHMs MO0 JUCLUIUIMHE

[TpodeccronanbHbIe

ITK-1 Criocoben yyacTBOBaTh
B cOOpe M aHaIN3€ NCXOIHBIX
JTAHHBIX JJIS1 IPOEKTUPOBAHUS
HHEProoOBEKTOB U UX AJie-
MEHTOB B COOTBETCTBHHU C
HOPMAaTHUBHOW JJOKYMEHTAITH-
eif

[1K-1.1 3naetr meTob1 cOOpa u
aHaJIM3a UCXOIHBIX JAHHBIX
JUTSL IPOCKTUPOBAHHUSI SHEPTO-
00BEKTOB M HX JJICMEHTOB
[1K-1.2 Ymeer paboraThb ¢
Pa3TUYIHBIMU HCTOYHUKAMH
nH(}OpMAIIUY U TIPOBOJIUTH €€
aHaIu3

TIK-1.3 Bnaneetr HaBLIKaMU
cOopa U IpeICTaBIICHUs] HH-
(dhopMaru o mpoeKTUupye-
MBIM 3HEProo0beKTamM

3HaeT MeToABl cOopa U aHaNIU-
32 WMCXOMHBIX JAaHHBIX IS
IPOEKTUPOBAHUS HHEPrO00b-
€KTOB W WX  DIIEMEHTOB
VYmeer paboTaTh ¢ pazIUyuHBI-
MH WCTOYHHKaMU HWH(OpMa-
UMY ¥ TIPOBOAMTH €€ aHaJIH3

Bnaneer nHaBblkamu cOopa u
Mpe/iCTaBiIeHUs] HHpOpMAIUU
[0 IPOEKTHUPYEMBIM DJHEPIo-
00BEKTaM




[TK-2 Cnioco6eH mpoBOHTH
pacyeTsl 10 THUITOBBIM METO-
JTUKaM, TIPOEKTUPOBATH TEX-
HOJIOTHYECKOE 000pYI0BaHUE
C UCIIOJIH30BAaHUEM CTaHIAPT-
HBIX CPEJICTB aBTOMATH3aIIUN
MPOSKTUPOBAHUS B COOTBET-
CTBHMH C TEXHUYECKUM 3a/1a-
HHUEM

[IK-2.1 3naetr MeToauKu pac-
yeTa JUis IPOSKTUPOBAHUS
TEXHOJOTHIECKOro 000py10-
BaHUs

[1IK-2.2 Ymeer npuMeEHSITh
CTaHJIapTHbBIE CPEACTBA aBTO-
MaTHU3alli1 IPOSKTUPOBAHUS
TEXHOJOTHYeCKOro o0opyao-
BaHUs

T1K-2.3 Bnageet HaBRIKaMHU
IIPOBEJICHUS PacYETOB IIPU
MIPOEKTUPOBAHUH TEXHOJIOT -
YECKOro 000py10BaHUs

3HaeT METOAMKU pacuera s
MPOCKTUPOBAHUS  TEXHOJIOTH-
YEeCKOT0 000opyI0BaHuUs

YMeeT npuUMEHATh CTaHAApT-
HbI€ CPEJCTBAa aBTOMAaTH3alUU
IIPOEKTUPOBAHUSI TEXHOJIOTHU-
YECKOI'0 00opynoBaHus

Brageer HaBbIkamH IMpoBejie-
HUS PacyeTOB MPH MPOCKTHPO-
BaHUHU TEXHOJIOTHYECKOTO
obopymoBaHus

ITIK-5 CrocoOeH BBINOJIHATE
paboThI IO OCBOEHUIO U JI0-
BOJIKE TEXHOJIOTHYECKHX
MIPOIIECCOB MPOU3BOJICTBA
TEIJIOBOM M JICKTPUUCCKOM
SHEPruu

[TIK-5.1 3Haetr OCHOBHOI TeX-
HOJIOTMYECKUN LIUKJI IPOU3-
BOJZICTBA TEIUJIOBOM M 3JIEKTPH-
YECKOM YHEPTUM Ha TEITOBBIX
ANEKTPUYECKUX CTAHIHUIX,
000py/IOBaHUE TEXHOJIOTHYE-
CKOM CXEMBI, CIIOCOOBI COBEP-
IIEHCTBOBAHUS TEXHOJIOTHYe-
CKHX ITPOIIECCOB

[1K-5.2 Ymeet onpeaensith
CIIOCOOBI COBEPIICHCTBOBAHUS
TEXHOJOTHYECKHUX MPOIIECCOB
[1K-5.3 Bnaneer HaBbIkaMu
pacuera TEeIIOBBIX CXEM JJIeK-
TPOCTAHLINI

3HaeT OCHOBHOM TEXHOJIOTH-
YECKUM ILUKJI IPOU3BOJCTBA
TETUIOBOM M JJIEKTPUYECKOMN
SHEPrMy Ha TEIUIOBBIX DJICK-
TPUUECKUX CTaHIUAX, 000pY-
JIOBaHHUE TEXHOJIOTHYECKOU
CXEMBI, CIIOCOOBI COBEPIICH-
CTBOBAaHHS TEXHOJIOTHUSCKHUX
MIPOILIECCOB

YMeer ompenensaTh CrocoObl
COBEPLICHCTBOBAHUS TEXHOJIO-
THYECKUX MPOIECCOB
Biageer HaBblkamMm pacuera
TEIUIOBBIX CXEM D3JIEKTPOCTaH-
805044

3 MecTo AUCHHUILUINHBI (MOLYJIs1) B CTPYKTYpe 00pa3oBaTeIbHO NPOrpaMMbl

JucuunnuHa «KoTenbHble YCTAHOBKM U TapOTe€HepaTopbl» u3yyaercs Ha 3, 4 Kypce, 6, 7,
8 cemecrtpe.

JucuuniauHa BXOIUT B cocTaB O0oka 1 «Jluciuruinael (MOAYIIN)» U OTHOCHTCS K 0a3o-
BOM YacCTH.

Jlj1g 0cBOEHUS TUCIUILUIMHBI HEOOXO UMbl 3HAHUS, YMEHHUS, HABBIKU M / UJIM ONBIT MpaK-
TUYECKOH 1eATeNIbHOCTH, c(hOpMUPOBAaHHBIE B IPOLIECCE U3YUEHUS AUCHUIUINH / pakTuk: «Ten-
JIOMEXaHMYECKOE U BCIIOMOTaTeIbHOE 000PYJ0BaHHE 3IEKTPOCTaHIMI», « TypOMHBI TEIIOBBIX U
aTOMHBIX 3JIEKTPUYECKUX CTaHIM», «HxkeHepHas rpaduka B CAD-cucremax», «OCHOBBI aB-
TOMaTU3UPOBAHHOTO POEKTUPOBAHUA», «TernoMexaHnueckoe U BCIIOMOoTaTelIbHOe 000pya0Ba-
Hue snexTpoctaniuiy, «b1.B.J1B.03.01 CnenuanbHble TEXHOJIOTUN IPOEKTUPOBAHUS TEIIIOBOTO
SHEpPreTHYecKoro o0opyaoBaHus», «BBeneHne B npodeccuoHaNbHYIO JeSTeNbHOCTbY, «Temo-
MEXaHUYECKOe U BCIIOMOIaTeIbHOE 00OpYJOBaHUE ANEKTPOCTaHIUN», « TypOUHBI TEMJIOBBIX H
ATOMHBIX JJIEKTPUYECKUX CTAHIUI».

3HaHus, yMEHUs ¥ HaBBIKU, CHOPMHUPOBAHHBIE NIPH U3YyYEHUN TUCUUIUTMHBI «KOTenbHbIe
YCTaHOBKHM M TapOTreHepaTopbl», OyIyT BOCTpeOOBaHbI MpPU HW3YYEHUH IOCIEIYIOIINUX IUCIIH-
IUIMH: «/[BUrarenu BHYTpPEHHEro Cropanus», «BomonoaroroBkay, « TenaoBble U aTOMHBIE DJIEK-
TpUUecKue cTaHIuu», «TeXHOIorus MPOU3BOJICTBA AJIEKTPOIHEPTUN U TEIUIOTHD, «Teopus aB-
TOMAaTU3UPOBAHHOI'O YIPABIEHUS TEIJIOBBIMU 3HEPIETUYECKUMU YCTaHOBKaMu», «OCHOBBI JKC-
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IUTyaTallMy TEIUIOBBIX 3JIEKTPUUYECKUX CTAaHLMI», «IIpon3BoacTBEHHAs MIpaKTUKA (TEXHOJIOTNYe-
CKasl MpakTuka)», «[ Ipou3BoACTBEHHAs NMpaKTHKa (IPEIAUIIIOMHAS! IPAKTHKA)Y.

Jucnunnuza «KoTebHbIe YCTAaHOBKH M IAPOIEHEPATOPHI» B PaMKax BOCIUTATEIBHON
paboThl HampaBjieHa Ha (OPMUPOBAHME y OOYYAIOIIMXCSl AKTUBHOW TPaKAAHCKOH IO3ULMH,
YBa)XEHUsI K IpaBaM M CBOOOJaM 4YeJOBEKa, 3HAHMs IIPABOBBIX OCHOB M 3aKOHOB, BOCIIMTAHUE
YyBCTBA OTBETCTBEHHOCTH WJIM YMEHHs apryMEHTHPOBATh, CAMOCTOSTEIBLHO MBICIUTh, Pa3BUBa-
€T TBOPUYECTBO, NPOPECCUOHATILHBIE YMEHHS MJIM TBOPUECKU Pa3BUTOM JIMYHOCTH, CUCTEMBI OCO-
3HAHHBIX 3HaHUI, OTBETCTBEHHOCTH 32 BBIIIOJIHEHHE YU4E€OHO-ITPOU3BOACTBEHHBIX 3aJaHUH U T. 1.

4 O0beM TUCUMILIMHBI (MOXYJIS) B 3a4€THBIX eJUHHUIAX ¢ YKA3aHUEM KOJNYeCcTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4alommXxcs ¢ npenojaaBa-
TeJieM (10 BUAAM y4eOHBIX 3aHATHIA) M HA CAMOCTOSITEJIbHYIO PadoTy 00y4aronuxcs

Oo6mmas TpymoeMKocTh (00beM) nucturuinHabl coctaisier 10 3.e., 360 akan. Jac.
Pacnpenenenne o0beMa AMCHUIUIMHBI (MOAYJISI) TIO BUAAM y4eOHBIX 3aHSATHIA MPEICTaB-
JIeHO B Tabmure 2.

Tabnuna 2 — O0beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM y4EOHBIX 3aHSATHMA

O0BeM QUCLATUIHHEI Bcero akanemu-
YEeCKHUX YacoB

OO61mas TpyA0eMKOCTh AUCHIUTIINHBI 360

KonTrakTHas aytuTopHas pa6oTa oGy4yamoumxcsi ¢ npenojaasaresiem (mo | 28
BH/IaM Y4eOHbIX 3aHSATHIi), BCEro

B ToM uncie:

3aHAITUSA JIeKIMOHHOI0 THNA (JIEKIIMU U MHbIE yuyeOHbIe 3aHATH, Tpeny- | 16
CMaTPHUBAOIINE PEUMYIIECTBEHHYIO TIepeaady yIeOHON HHpOpMAIH I1e-
JArOrMYeCKUMHU PaOOTHUKAMH )

3aHATHS CEMHHAPCKOIr0 THNA (CEMUHApHI, MPAKTHUYECKUE 3aHATHA, Tpak- | 20
TUKYMBI, JJaOOpaTopHble padOThl, KOJUIOKBUYMBI M MHbIE aHAJOTHMYHBIE 3a-
HSATHUS)

CamocrosiTeIbHAs padoTa 00y4yamomuxcss 1 KOHTaKTHasi padora, Bkimo- | 312
Yaolas TPYIMIOBbIE KOHCYJIbTAIMH, HWHAWBHUIYaIbHYIO paboTy oOyuaro-
muxXcsa € OpernogaBaTCiIiMU (B TOM YHCJIIC HHJIAWBHUAYAJIbHBIC KOHCYJIbTA-
I[MH); B3aUMOJICHCTBHE B AJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHON
cpeze By3a

[TpomexyTouHas arrectanus o0yJaromuxcs — Jkx3ameH, Kypcooii nmpoekr, | 12
3aueT ¢ OLEHKOU

5 CoaepxkaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
C YKAa3aHUEM OTBCACHHOI'O HA HUX KOJIMIECCTBA aKAAEMUIECCKHUX YaCOB U BUA0B y‘leﬁHOﬁ
padoThbI

Ta6muia 3 — CTpykTypa U cofiep>KaHue TUCIUIUIAHBI (MOTYJIS)




HaumenoBanue pasneinos,
TEM U COZIepKaHNE MaTepuana

Buzpsl yueOHOM pabOThI, BKIIIOUAst

CaMOCTOATENIbHYIO Pa00Ty 00yJaroIUXCst
U TPYZOEMKOCTb (B yacax)

KonrakTHas pabora mpemnoaBarens CpC
C 00yYarOIIMMHUCS
Jlexumu | Cemunapckue | JlaGopatop-
(mpakTUYeCKUE | HbIE 3aHITH
3aHATHUSA)
Paznen 1. IlapoBbie KOTJIBI B 3HEPIETUKE, IPOMBIIIJIEHHOCTU U TPAHCIIOPTE.
1 - - 35
Pa3zpnen 2. DKOHOMUYHOCTH MAPOBBIX U BOJOTPEHHBIX KOTJIOB.
1 4 - 35
Paznen 3. TexHonornyeckue TpakThl KOTEIbHON YCTAaHOBKHU.
2 - 50
Pa3pnen 4. IloBepxHOCTH HarpeBa KOTJIOB
4 6 62
Pa3znen 5. Tonku u ropenoyHble yCTpOCTBa KOTEIbHBIX YCTAaHOBOK.
2 4 32
Paznen 6. Koncrpykiuu, TerioBbie 1 KOMIIOHOBOYHBIE cxeMbl KY u I1T.
2 6 - 62
Paznen 7. Kornossie TpyOOmpoBOABI M apMaTypa.
2 - - 12
Paznen 8. OCHOBBI SKCIUTYaTaIlluM KOTEIBHBIX YCTAHOBOK
1 - - 12
Paznen 9. [TaporenepaTtopbl aTOMHBIX 3JIEKTPOCTAHIUI
1 - - 12
Bcero camocrosarensHas padora crynenta CPC 312
[TpomexyTouHas aTTecTanus odydaromuxcs — x3ameH, KypcoBoit mpoekt, 3a4er ¢ 12
OLICHKOH
HUTOI'O no aucumMiinHe 16 20 - 360

6 BueaynnTopHasi caMocTOsITeIbHAS padoTa 00y4arOIMXCsl 110 JUCHHILIMHE (MOAY-

JI10)
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[Ipu mmaHUPOBAaHUU CAMOCTOSITENILHOW PaOOTHI CTYIEHTY PEKOMEHIYETCSI PYKOBOJICTBO-
BaThCsI CICTYIONTUM PACTIPEICTICHUEM YacOB Ha CAaMOCTOSTEIbHYIO paboTy (Tabmnwuia 4):

Tabnuna 4 — PexoMeHnyeMoe pacnpe/ielieHle YacoB Ha CaMOCTOSITENIbHYIO padoTy

KoMnoHeHTBHI caMOCTOATEILHOM PadoThI KosaunyecTBo 4yacoB
W3ydyeHne TeopeTHueCKUX pa3AeoB IUCHUILINHbI 136
[ToaroroBka K 3aHSATHSM CEMHHAPCKOTO THIIA 40
ITonroToBKa M BHIMOJHEHNUE PACUETHO-TPAPHUECKOTO 33 JaHHS 50
[ToaroroBka M BBIIOJIHEHHE KYPCOBOT'O ITPOCKTA 86
HUTOI'O 312

7 OueHoYHbIE CPeCTBA IJIfl NPOBEAeHHS TEKYIIEr0o KOHTPOJISI M IPOMEKYTOYHOMI
aTrTecTAUMU O0YYAKOIMXCS 10 JUCHUIIMHE (MOLYJII0)

@DOoH/T OLEHOYHBIX CPEJICTB JIJIsl MIPOBEACHUS TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH U IMPO-
ME)XXYTOUHOM aTTecTaluu npeacrasieH B [Ipunoxenun 1.

[TonHbIN KOMILIEKT KOHTPOJIBHBIX 33JIaHUM WM MHBIX MaTEpHAIOB, HEOOXOIUMBIX IS
OIICHMBAHMSI PE3yAbTATOB O0OYyUEHHUS MO AUCHUILTUHE (MOIYIIO), MPAKTUKE XPaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMaKHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHo-MeTOoaMUYecKOe M HH(POPMALMOHHOE O0ecTedeHre JUCHUIIIMHBI (MOXYJIA)

8.1 OcHoBHas JiuTeparypa

1. CokonoB b.A. ITapoBbie U BOJOTIpEHBIE KOTJIBI MAJIOM U CpeAHEH MOIIHOCTH.- M.:
W3narensckuit nentp "Axanemus", 2011.- 128 c.

2. boiiko E.A., llltanukoB A.A. KoTenbHble yCTaHOBKHU U MAapOreHEpaTophbl (KOHCTPYK-
LIMOHHBIE XapaKTEPUCTUKU dHepreTudeckux kortenbHbiX arperaroB). UIIL KI'TY, Kpacnospck,
2003.230 c.

3. TasudunupoBaHHbIc KOTEIbHBIC arperartbl: YueOHUK [DaekrpoHHblid pecypc]/ O.H.
bproxanoB, B.A. Ky3nenos. - M.: HHUI[ HHOPA-M, 2013. - 392 c¢. URL:
http://znanium.com/catalog.php?bookinfo=401008.

4. Kosanes A.Il., Jlenee H.C., Bunenckuii T.B. Ilaporeneparopsl.- M.: DHeproaromus-
nat, 1985.- 376 c.

5. CunenskoBckuit JI.H., FOpeneB B.H. KoTtenbHble ycTaHOBKM MPOMBIIIIEHHBIX MPE-
npustuii.- M.: DHeproatomusaar, 1988.- 525 c.

6. JlumoB FO.M., Camoiinos 10.®., Bunenckuii T.B. KoMmrnoHoBka u TerioBoii pacuer
MapoBBIX KOTJIOB.- M.: DHeproaromusaar, 1988.- 205 c.

7. besrpemnos, Jlunos F0.M., llneiidpep b.M. Pacuer mapoBbIX KOTJIOB B IpUMeEpax U
3ajaudax.- M.: Dueproatomusaat, 1991.- 240 c.

8. Bunorpaznos B.C., CmupHoB B.B. [loBepouHslii TenaoBoil pacyeTr mpsiMOTOYHOTO KO-
TEIbHOIO arperata: ydeOHoe TmocoOue Uil  TEIUIODHEPreTUYECKUX  ClelHaIbHOCTeN
/B.C.Bunorpanos, B.B.Cmupnos.- Komcomonsck-Ha-Amype: 'OYBILI «Komcomomnbckuii-Ha-
AMype roc.TexH.yH-T, 2004.- 115 c.

9. JleontreB B.U., XBoctukoB A.C. TemnoBoii pacuet 6apabaHHOT0 MapoBOTO KOTA €
€CTECTBEHHOM IUPKYJsueil: yueoHoe nocodbue. ®I'bOY " «Komcomonbckuii-na-Amype
roc.TexH.yH-T, 2018.- 164 c.

8.2. lonostHMTEIBLHAS JTUTEPATYPA
1. Pesnuxo M.U., Jlunos FO.M. IlapoBble KOTJBI TEIMJIOBBIX 3JIEKTPOCTAHLMMA.- M.:
OHneproaromusaar, 1981.- 239 c.




8

2. Ouneprernyeckue torumBa CCCP, uckonaemble yriim, roprouue ciaHIbl, Topg, MasyT,
roproYni NpupoAHbIil ra3: CrnpaBouHuk.-M.: DHeproaromusaart, 1991.- 184 c.

3. XKa6o B.B. Oxpana okpyxatomieii cpenst Ha TOC u ADC.- M.: DHeproatoMusfar,
1992.- 240 c.

4. Kotnep B.P. CneuunanbHble TONKH 3HEPreTMYECKMX KOTIIOB.- M.: DHeproaroMusiar,
1990.- 102 c.

5. lyoposckuii U.4., AnukeeB A.B., JlomkapeB B.A. Koncrpykuun xorinos CK/I.- M.:
Hznarenscteo MOU, 2000.- 31 c.

6. JlapukoB H.H. Teruorexnuka. .- M.: Ctpoiinzaar, 1985.- 432 c.

8.3 HopMaTuBHAas 10KYMEHTAIUSA

1. A’poanHaMHUUYECKHI pacdeT KOTEIbHBIX YCTAaHOBOK (HOopMaTuBHBIA MeTon). Ilog pe-
nakuueit C.U. Mouana. JI.:"Dueprus", 1977. - 256 c.

2. 'uppaBianvecKuii pacyeT KOTEJIBHBIX arperaToB (HOpMaTuBHBIA MeTon). [lon penakiu-
eit B.A. Jlokmuna. JI.:"Dueprus", 1978. - 256 c.

3. TemoBoit pacuer koTioB (HopmatuBubiii Meron). M3narenscteo HITO LIKTU. CII6
1988. - 256 c.

4. IlpaBuna ycTpoiicTBa U 0€30MacHOM SKCIUTyaTalliy MApPOBBIX U BOJIOTPEHHBIX KOTJIOB.

5. PJ134.03.201-97 «IIpaBuna TeXHUKH O€30MACHOCTH MPH IKCILTyaTAI[MH TETUIOMEXaHH-
4ecKoro 000pyA0BaHUs AIEKTPOCTAHIIMIA U TETIOBBIX ceTei», Mocksa «3natenscrBo HIJ
OHAC» 2003.

6. @enepanbHBIC HOPMBI ¥ TIPaBUIIa B 001aCTH MPOMBIIIIEHHOM O6e30omacHocTh «IIpaBuna
MIPOMBINIJICHHON 0€30MMaCHOCTH OTIACHBIX ITPOU3BOICTBEHHBIX 00BEKTOB, HA KOTOPBIX MCIIOIb3Y-
eTcst obopynoBaHue, paboTaroriee 1moja U30bITOYHBIM JAaBlieHueM». MocKBa

8.4 CoBpemenHbIe npodeccuOHANbHBbIE 0a3bl JAHHBIX M HH(POPMALMOHHBIE CIIPABOY-
Hbl€ CHCTEeMbl, HCII0JIb3yeMble IIPU OCYIIeCTBJIeHHH 00pa30BaTe/bHOI0 Mpolecca 1o auc-
HUILINHE

1. Dnexrponnas 6ubanoreunas cuctema ZNANIUM.COM. [lorosop EIT 44 Ne003/10 36¢
MK3 19127270007692703010010012001611000 ot 17 ampens 2019 r.

2. DnekTtponHast oubimoreunas cucrema |PRbooks. Juriensnonnsiii morosop NeEIT44
Ne001/19 Ha mpegocTaBiieHUe JOCTYIA K 3JEKTPOHHO-O0nOmoreynoit cucteme IPRbooks K3
191272700076927030100100090016311000 ot 27 mapta 2019 r.

3. DnexrponHas oubmmoreunas cucrema eLIBRARY.RU Jlorosop NeEIT 44 Ne004/13 na
OKa3aHHe yCcIyr JOCTyIa K 3JIeKTpOHHbIM u3aanusm K3
91272700076927030100100150016311000 ot 15 anpens 2019 .

4. NudopmannoHHo-crpaBounblie cucteMsl «Koaekcy/ «Texakcnepry». Cornaimenue o co-
TpyaHudectse ot 25/19 ot 31 mas 2019 r.

8.5 Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJEKOMMYKAUMOHHOH ceTH «HTEepHET»,
HeoO0XOAUMBI /1J151 0CBOEHUS TMCUMILIUHBI (MO1YJIs1)

Caiit Bcepocwuiickoro terotexaunyeckeoro uacruryra (OAO BTH) vti/ru

8.6 JIuneH3noHHOEe W CBOOOJHO pacnpocTpaHseMoe NMPOrpaMMHOe ofecrevyeHHue, Uc-

noJib3yeMoe NMpH OCYIIeCTBJIEHHN 00pa3oBaTeIbHOro mpouecca mo aucuuniaune (Tadmmna
5).

Tabnuua 5 — [lepeyeHp UCIOIB3yEeMOr0 IPOTPAMMHOTO 00eCTIeueHus

| Haumenosanue 110 | PeKxBU3UTHI/YCIOBUS M10JIb30BAHUS
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Microsoft Imagine Premium JlunensuonHbIi qorosop AD223 Ne008/65 ot 11.01.2019

OpenOffce CBobOoHas JTHUILIEH3US, YCIOBUS UCIOIb30BAHUS 1O CCHLI-
ke: https://www.openoffice/html

9 OpraHu3anMoOHHO-TIeIATOrHYeCKHe YCJI0BUS

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriaMeHTUPYeTCss y4eOHbIM TJIAHOM M pac-
nucaHueM y4deOHbIX 3aHATUU. SI3bIK 00ydeHus (mpemnojaBaHus) - pycckuil. s Bcex BUAOB
ayJIMTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS MPOAOIKUTEIBLHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu cBOeW MHAMBHIYaNbHON 00pa3oBaTeNbHON TpaeKTopuu oOyuaro-
IIMKCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUIMX TUCHMIUIMH U MPO(HECCHOHATBHBIX MOY-
Jieil, OCBOEHHBIX B IpoIlecce MPEAIIECTBYIOMEro 00yueHus, KOTOPBIA 0CBOOOXKAaeT 00yydarole-
rocsi OT HEOOXOUMOCTH UX MMOBTOPHOTO OCBOCHHUSL.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VYu4eOHbli MpoIecc MpH MPenoJaBaHui Kypca OCHOBBIBACTCS HA MCIIOIB30BAHUU TPAI-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauuuoH-
HbIe 00pa3oBaTeIbHBIE TEXHOJIOTUU TPEACTABICHBI JEKIUSIMH U CEMUHAPCKUMU (TIPAKTHYECKHU-
MH) 3aHATHAMU. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONb3YIOTCS B BUJE HIUPO-
KOTO TIPUMEHEHUS aKTUBHBIX M MHTEPAKTUBHBIX (OpM mpoBeneHus 3auatuii. Madopmamonase
0o0pa3oBaTe/IbHbIE TEXHOJOIMH PEAIU3YIOTCS MYTEM AaKTUBU3ALUU CAMOCTOSATENILHOW pPabOThI
CTYZCHTOB B MH(OPMAIIMOHHOH 00pa30BaTeIbHOI Ccpee.

9.2 3aHATHSA JeKIHOHHOI'0 THIIA

JIeKMOHHBII Kypc MpennoiaraeT CUCTEMaTU3UPOBAaHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii iexiuu JekTop 00s13aH NMpeaynpeinTh CTYJCHTOB, IPUMEHUTEIBHO K KAaKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUnTaH KypcC.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOONbLIMKM 00beM HMH(poOpMalMU U 0OecreunBaTh
Oosee riry0oKoe MOHMMaHHE Y4eOHBIX BOIPOCOB NP 3HAUMTEIBHO MEHbIIEH 3aTpaTe BpEMEHH,
4yeM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHE MaTepHara.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHS NPEJICTABIAIOT COOON JeTaau3alMIo JEKIIMOHHOTO TEOPETUYECKO-
ro Marepuasna, IpOBOAATCS B LEJAX 3aKPEINICHUs Kypca U OXBAaTBIBAIOT BCE OCHOBHBIC PA3/IEIbI.

OcHoBHO# (hopMOIi TIPOBEJICHHSI CEMHUHAPOB SBJSETC 00CYyXk/IeHHe Haubosee npooiem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEIBHBIM Te€MaM, a TakXe pa30op MPUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBHX. B 00s13aHHOCTH IpenojaBareist BXOJAT: OKa3aHHE METOJIUYECKOil mo-
MOIIY ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb Ha CEMMHAPCKHUX 3aHATHAX OLICHUBAETCSA IO CIEAYIOLUIUM KPUTEPUIM:

- OTBETHI Ha BOIPOCHI, NIPEUIaraéMble IPerno1aBaTesieM;

- y4aCTHE B JUCKYCCUSX;

- BBINIOJIHEHUE MPOEKTHBIX U MHBIX 3aJ[aHHI;

- ACCUCTUPOBAHHUE MIPENOAABATENIO B IIPOBEIACHUM 3aHATHMN.

OTBeT 10JKeH ObITh apTYMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJIHOCIOKHBIM, COJEPKATh
CCBIJIKM HA UICTOYHMKH.

Jloknansl ¥ ONIOHUPOBAHHUE JTOKJIAJO0B IPOBEPSAIOT CTENEHb BIAJEHUS TEOPETHYECKUM
MaTepHaJIOM, a TaKKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUMN.
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OneHuBaHue 3a/1aHUi, BBIIOJIHEHHBIX HA CEMUHAPCKOM 3aHSTHH, BXOJUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTesibHasi padoTa 00yYarOMXCs MO JUCHUIJINHE (MOLYJII0)

CamocrosiTenbHast paboTa CTYJEHTOB — 3TO IPOLECC aKTHBHOIO, LEJICHANPABICHHOIO
IpUOOPETEHNUs CTYIEHTOM HOBBIX 3HAHUH, YMEHUH 0€3 HElOCPEICTBEHHOIO Y4acTus Ipenoja-
BaTels, XapaKTEPU3YIOIIUICSI MPEeAMETHOW HANpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOI1 pe3ysIbTaToB JEATEIbHOCTH 00yUYaroIIerocs.

Lenu camocTosATENHHON pabOTHI:

- CUCTEMAaTH3alMsl U 3aKPEIJICHUE NOJYyYEHHBIX TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX
YMEHUH CTYIEHTOB;

- yri1yOJieHHe U pacIliupeHne TEOPEeTHUECKUX 3HaHU;

- (popMupoBaHUEe YMEHHUI HCIOJIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JOKYMEHTAIHIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE TIO3HABATEILHBIX CIIOCOOHOCTEH, aKTUBHOCTU CTYJCHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSITEILHOCTH MBIIUIEHUS], TBOPUECKOW MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaIEMHUYECKUX HABBIKOB.

CamocrodTenbHas padoTa MOXKET OCYILECTBIATHCS MHIMBUAYAJIbHO WIN TPYNIaMU CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JIU, 00bEMA, YPOBHS CII0KHOCTH, KOHKPETHOM TEMaTHKHU.

TexHonorus opraHu3any CaMOCTOSTENbHONU pabOThl CTYJICHTOB BKJIIOYAET UCIIOJIb30Ba-
HHUE WH(POPMAIIMOHHBIX U MaTEPUAITbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyIUTOPHON €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXKET
NPOXO/UTH B MMCbMEHHOM, YCTHOW WIIM CMEIIaHHOH (hopme.

CTyneHTbl JO0JDKHBI MOJXOAUTh K CaMOCTOATENbHOM paboTe Kak K HauBa)KHEHIIEMY
CPEACTBY 3aKpEIUICHUS U PA3BUTUS TEOPETUYECKUX 3HAHHM, BHIPAOOTKE €IUHCTBA B3IJISIOB HA
OTJeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs ONPEIeICHHbIX HAaBBIKOB M MCII0JIb30BaHUs Ipodec-
CHOHAJIbHOW JIUTEPaTYpBHI.

9.5 MeTtoanueckue YKazaHud AJasd oﬁyqammnxca 0 OCBOCHHUIO JUCHUIIJIMHbBI

[Ipu u3yueHun AUCUMILINHBI 00Y4aIOIKUMCS 11€7I€CO00Pa3HO BBINOJIHATE CIEAYIOIINE pe-
KOMEHAINH:

1. U3ydyeHue yueOHON JUCHMILIMHBI JOJIKHO BECTUCh CHUCTEMATHYECKH.

2. Ilocne n3yuyeHust Kakoro-inbo pasjena 1no yueOHUKY MM KOHCHEKTHBIM MaTepuaiaM
PEKOMEHAYETCs MO MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEAENICHNUs, TIOHATHS pa3/e-
na.

3. Oco0oe BHUMAHHE CIIEIYET yJICIUTh BBHITTOJIHEHHIO OTYETOB 10 MPAKTUUECKUM 3aHSITH-
SM ¥ UHJMBHIyaJbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENbHYIO paboTy.

4. Bcs TemaTrKa BOIPOCOB, U3Y4aeMbIX CaMOCTOSITENIBHO, 337a€TCs Ha JEKIUAX Mperno-
naBaresneM. MM jke 1aroTcsi HCTOYHUKY (B MEPBYIO ouepeib BHOBb M3JJaHHbIE B MEPHOAMUYECKON
Hay4YyHOMU JuTepaType) Juist 0oJiee 1eTalbHOr0 MOHUMAHUS BOITPOCOB, 03BYYEHHBIX Ha JIEKIIHH.

IIpu camocTosTENEHON MPOPAOOTKE Kypca 00yUaroIrecs J0JKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATHH MaTepual U JONOJHUTh
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOU TeMe JIMTepaTyphl;

- U3yYUTh PEKOMEHIOBAHHYIO JIUTEPATYypy, COCTABIIATH T€3UCHI, AHHOTAIIUM U KOHCIIEKTHI
HanOoJiee BaXKHBEIX MOMEHTOB;

- CaMOCTOSITENIBHO BBINOIHATH 33aHNs, AaHAJOTMUHBIE ITPETIAara€MbIM Ha 3aHSTHSIX;

- HCII0JIb30BAaTh ISl CAMOIPOBEPKHU MaTepraibl (POHIA OLIEHOYHBIX CPEJCTB.
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10 Onucanne MaTepHaJbHO-TEXHMYECKOro odecnedeHusi, He00X0UMOro /ISl 0CY-
1IEeCTBJIEeHUA 00pa30BaTEeIbLHOIO0 Mpolecca Mo AUCUuIInHe (MOAYJII0)

10.1 YueOHo-1a00paTopHOEe 000PYyI0BaAHNE

HaumenoBanue
Aynuro- Hasnauenue
ayuTOpUU Hcnonb3yemoe obopynoBaHue
pust 000pyI0BaHUS
(;maboparopun)
131/2 JlaGopatopust | [TapoBoii koten KBBA 5/6; JlaGopaTopHbie
oV Crenn Il OIpeNeNeHUs] TeMIeparypsl | paboThl
BCIIBIIIKK U BOCIUIAMEHEHUS KHUJIKOTO TOT-
TINBA;

CreHp A7l onpenesieHus BI3KOCTH Toprode-
CMa304YHBIX MaTEpPHAJIOB;

CTeHp U UCTIONB30BAHUS JUCIICPCHOHHBIX
XapaKTepUCTHK (POPCYHOK;

Crena 1s onpenesieHus] HU3IIEH TEeIUIOThI
CropaHuA TOIIJIMBA,

Crena ans onpezaeneHUs BIAXHOCTH Hachl-
IIEHHOT0 Iapa.

10.2 TexHu4yeckue U 3JIeKTPOHHBbIE CPeICTBA 00yYeHHs

[Tpu poBeIcCHUY 3aHATUH HUCIIOJIB3YETCS ayAUTOPHSI, 000pyIOBaHHASI TPOSKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) ISl OTOOpaXkeHus npe3enTtanuii. Kpome toro, mpu mpoBeneHUn
JIEKIMA ¥ TPAKTUYECKUX 3aHATHH HEOOXOAMM KOMIIBIOTEDP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U IIPOrpaMMHBIM 00eCriedYeHHEM I IEMOHCTPAIIMH MTPE3CHTAIIHIA.

11 Uunle cBeaenus

MeToauuecKkue PE€KOMEHIAMH 110 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSsIMH 3/10POBbS U HHBAJIU/A0B

OcBoeHME NUCHUIUIMHBI 00YyYalOIMMUCS C OrPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10pPOBbS
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMHU OOYy4aroIMMUCS, TaK U B OTJEIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBUS IS TOJIy4eHus: 00pa30BaHusl 00y4aromuMHU-
Cs ¢ OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU 310POBbSL.

[Ipodeccopcko-nenarornyeckuii cocTaB 3HAKOMHUTCSA C TICUXOJIOTO-(DU3UOIOTHUYECKUMU
0COOEHHOCTSAMH O0OYYarOIIMXCsl MHBAIUIOB M JIMI[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbs, UHJIMBUyaJbHBIMU NPOTrpaMMaMH peadMINTaluu MHBaIUAOB (npu Hamuuuu). [Ipu HEoO-
XOIUMOCTU OCYLIECTBIIAETCS JOINOIHUTENbHAS MOAACPKKA MPENoAaBaHus ThIOTOPaMU, IICUXO0-
JIoTaMH, COIIMaJIbHBIMU paOOTHUKAaMU, MPOIIEIIINMHU MOATOTOBKY aCCUCTEHTaMH.

B cooTBeTcTBHM ¢ MeTOAMYECKMMHU peKoMeHAanusMu MunoopHayku P® (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraercsi UCHOJIb30BaTh COLMAIbHO-AKTUBHBIE U pe-
(iiekcuBHBIE METOIbI 0OYUEHUS, TEXHOJIOTHH COLIMOKYIBTYPHOIN peaOUINTALNU C LENIbI0 OKa3a-
HUS IOMOIIY B YCTaHOBJIEHWH NOJIHOLEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C IPYrUMH CTYJECH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KIMMara B cTyeHueckoil rpymnne. [Togbop u
pa3paboTKka y4yeOHBIX MaTepUalIoB MPOU3BOJATCS C yYETOM IMPEAOCTaBICHUS] MaTepualia B pas-
JUYHBIX (hopMax: ayauaabHOW, BHU3YaJIbHOW, C HCIOJIB30BAaHUEM CHEIMATbHBIX TEXHMUYECKUX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.
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OcBoenue nucuuiuivHbl unamMu ¢ OB3 ocyiecTBisieTcsl ¢ UCNOIb30BaHUEM CPEICTB
0o0yueHHs OOLIEro M CNEeLUaIbHOTO Ha3Ha4eHUs (IEPCOHAIBHOIO M KOJUIEKTUBHOIO HCIOJIb30-
BaHMs). MarepuaabHO-TEXHHUECKOE 00ECIeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii kK Hy>kaam i ¢ OB3.

dopma npoBeACHUS ATTECTALMM JIJISl CTYACHTOB-UHBAJIN/I0B YCTAHABIMBAETCS C YUETOM
UHMBUYaJIbHBIX NcUXopu3ndeckux ocodbenHocreil. s crynenros ¢ OB3 npexycmarpuBaeT-
cs1 tocTynHas popma Mpe10CTaBICHUs 33JaHNI OLICHOUYHBIX CPEACTB, 8 UMEHHO!

- B II€YaTHOM WM DJIEKTPOHHOM ¢opme (uig JUI € HapyLEHUSIMH OIOPHO-
JIBUTATEJILHOTO amnmnapara);

- B [1€4aTHOM popMe Min 3JIEKTPOHHOM (OpME € YBETUUYEHHBIM HIPUPTOM M KOHTPACTHO-
CTBIO (7151 JIUL C HAPYLLIEHUSIMU CIIyXa, pe4H, 3pEeHuUs);

- METOJIOM YTEHHsI aCCUCTEHTOM 3aJaHus BCIIYX (JUIs JIULL C HAPYIIEHUSMU 3PEHUS).

CryneHTaM ¢ MHBAIMJIHOCTBIO YBEIMUYMBAETCS BPEMsI HA MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHI. [l TakuX CTYJEHTOB MpeaycMaTpUBaeTCsl AOCTyIHas (opma npenocTas-
JIEHUs] OTBETOB Ha 3a/1aHus, a UMEHHO:

- IMCbMEHHO Ha Oymare win HabOpOM OTBETOB Ha KOMIIbIOTEpE (U1l JIUL ¢ HapYIIEHU -
MU CllyXa, peuHn);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C MCIOJIb30BaHUEM YCIYT' aCCUCTEHTa (AJIs
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTATEJILHOTO allapara);

- YCTHO (7151 JIUL] ¢ HApYLLIEHUSIMU 3pEHHUS, OITIOPHO-ABUraTEIbHOIO arapara).

[Ipu HeoOxoauMoOCTH 17151 00YYarOIIMUXCS ¢ MHBAIMIHOCTBIO IIPOLEAYpa OLIEHUBAHUS pe-
3yJIBTaTOB O0YYEHHS MOKET ITPOBOJIUTHCS B HECKOJIBKO 3TAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«KoTe/ibHbIE YCTAHOBKH M NIAPOreHEPATOPHD)

Hanpanenune noaroToBku

13.03.01 TerutosHepreTuka M TEIIOTEX-
HUKa

Hampasnennocts (npoguiib) 0o0pa3oBaTeNbHOM IPO-
rpaMMBbI

TenmoBsie SJICKTPUYCCKUEC CTAHIIUU

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

["'on Hayasia NOArOTOBKHU (IO yueOHOMY IJIaHY)

2021

dopma o0yueHHs 3aounas Gpopma
Texuonorust 00y4eHus Tpanunuonnas
Kype Cemectp TpynoeMKocCTs, 3.€.
3,4 6,7,8 10

Bun npomeKyTo4HON aTTecTaluu

Ob6ecneunBaroiiee moApa3acieHue

Ok3ameH, KypcoBoii mpoekT, 3auet ¢ oueH-  Kadenpa «TennoBble sHEpreTnyeckue yCTaHOB-

KOH

KH»
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1 IlepeyeHb MIIAHHPYEMBIX Pe3yJbTATOB 00y4YeHHs MO AUCHHUILIMHE (MOAYJII0), COOTHECeH-
HBIX ¢ MHAMKATOPAMM A0CTHKEHHs KOMIIeTEeHIU I

Ta6mmma 1 — KomneTeHImu 1 MHANKATOPHI UX TOCTHXKCHUS

Kon 1 HanMeHOBaHNE KOMIIETEH-
JA05 051

I/IHI[I/IKaTopBI JOCTHIXKCHUA

[Inanupyemble pe3ynbTaThl
00y4YeHUS 10 TUCITUTUIHHE

[Tpodeccuonanpubie

I1K-1 CniocobeH yyacTBOBaTh B
cOope U aHaIM3€e UCXOJIHBIX JIaH-
HBIX JJIs IPOEKTUPOBAHUS YHEP-
roOOBEKTOB U UX JJIEMEHTOB B
COOTBETCTBUH C HOPMAaTUBHOMN
JIOKYMEHTalHUEn

ITK-1.1 3Haet meToasl cOopa
M aHAJIM3a UCXOMHBIX TaHHBIX
JUISL IPOSKTHUPOBAHUS SHEP-
roo0BEKTOB U UX DJIIEMEHTOB

[TK-1.2 Ymeer paboTath ¢
pa3IMYHBIMH UCTOUHUKAMU
WH(OPMAIIUU U TIPOBOIUTH
ee aHaiau3

[1K-1.3 Bnaneer HaBbIKaMu
cOopa U mpeICTaBICHUS] UH-
¢dopMaruu o NpoeKTupye-
MBIM SHEProo0bEKTaM

3HaeT MeToabI cOOpa U aHa-
JM3a UCXOMHBIX JAHHBIX IS
IPOCKTHUPOBAHUS  DHEPro-
00BEKTOB M HX DJIEMEHTOB
Ymeer paborarth ¢ paszind-
HBIMA HCTOYHHKAMH HH-
dbopmanMu U IPOBOIUTH €€
aHajmn3

Bnaneer HaBbikamu cOopa u
npejacTaBiIeHuss HH(pOpMa-
IUA 10 IPOCKTUPYEMBIM
9HEProo0bEKTaM

I1K-2 Crioco6eH mpoBOIUTh pac-
YEThI TI0 TUTIOBBIM METOTUKAM,
MIPOEKTUPOBATH TEXHOJIOTHUECKOE
000py1I0BaHKE C UCTIOJIH30BAHU-
€M CTaHJIapPTHBIX CPEJICTB aBTO-
MaTH3aIui IPOSKTUPOBAHUS B
COOTBETCTBUU C TEXHUYECKUM
3a/laHueM

IIK-2.1 3HaeT MeTOOUKH
pacyera Jijisi IpOeKTUPOBa-
HHS TEXHOJIOTHYECKOr0 000-
pyZIOBaHHS

[1IK-2.2 YMmeet npuMeHsITh
CTaHJapTHBIC CPE/ICTBA aB-
TOMaTH3aIUH TIPOSKTHPOBA-
HHS TEXHOJIOTUYECKOr0 000-
pyZIOBaHUS

I1K-2.3 Brnageet HaBBIKAMH
MIPOBEACHUS PACUETOB IPU
MIPOCKTUPOBAHUH TEXHOJO-
THYECKOT0 000pyI0BaHUS

3HaeT METOJUKH pacueTa
JUTSI IPOCKTHPOBAHUS TEX-
HOJIOTUYECKOT0 000pyI0Ba-
HUS

YMeeT npuMeHsITh CTaH-
JapTHBIC CPEJICTBA aBTOMa-
TU3ALUY IPOEKTUPOBAHUS
TEXHOJIOTHYECKOT0 000py-
JTIOBaHUS

Bnaneer HaBbIKaMu MpoBe-
JICHUS pacyeTOB MPU MPOLK-
THPOBAHUU TEXHOJIOTHYE-
CKOro 000py10BaHUs

[TK-5 Crioco6eH BBITIONHATH pa-
OOTBI IO OCBOCHHUIO U JIOBOJIKE
TEXHOJIOTUIECKUX MPOIECCOB
IPOM3BOJICTBA TEIUIOBOU U 3JIEK-
TPUYECKOHN YHEPTUU

I1K-5.1 3HaeT ocHOBHOM
TEXHOJIOTMYECKUH IIUKIT TIPO-
M3BOJICTBA TEIIJIOBOM M DJIEK-
TPUYECKOHN YHEPTUU Ha Tel-
JIOBBIX BJIGKTpI/ILIGCKI/IX CTaH-
USX, 000pyAOBaHNE TEXHO-
JIOTHYECKOH CXEMBI, CIIOCOOBI
COBEPILIEHCTBOBAHUS TEXHO-
JIOTUYECKHX TTPOIIECCOB

[TIK-5.2 Ymeet onpenenars
CHoco0bI COBEPILIEHCTBOBA-
HUS TEXHOJIOTHYECKUX TPO-
IIECCOB

I1K-5.3 Bnaneet HaBBIKaMHU

3HaeT OCHOBHOH TEXHOJIO-
TUYECKUN IUKII TPOU3BOI-
CTBa TEIJIOBOU U JJIEKTPH-
YECKOM PHEPrUU Ha TEIIo-
BBIX DJIEKTPUUYECKHUX CTaH-
UsX, 000pyI0BaHUE TEX-
HOJIOTHYECKOM CXEMEI, CIIO-
COOBI COBEPIIIEHCTBOBAHHUS
TEXHOJIOTHYECKHUX MPOIIEC-
COB

YmMeeT onpenensiTb CriocoOb!
COBEPILIEHCTBOBAHUS TEX-
HOJIOTHYECKUX TTPOIIECCOB

Bnaneer HaBbikaMu pacuera
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pacucTa TCIJIOBBIX CXEM
AIEKTPOCTAHIUHN

TCIIJIOBBIX CXCM BHGKTpO-
CTaHIi

Tabmuna 2 — [Macniopt G oH/1a OIIEHOYHBIX CPEJICTB

KonTpoaupyembie
pa3aeJibl (TeMbl)
AUCHUILIUHBI

dopmupye-
Masi KoMIIe-
TeHLHA

HaumenoBanue
OIIEHOYHOI'0
cpejacTBa

IToxa3zaTen oneHKH

7 cemecTp

[TapoBbI€ KOTJIBI B

SHEPreTUKe, Mpo-

MBIIJICHHOCTH U
TpaHCHopTe

31(JIK-1-4)
31(IIK-1-2)
31(TIK-2-6)

OnopHelil  KOH-
CIEKT

- ONTHMAaJIbHBIA 00bEM TeKcTa (He 00-
Jiee OJTHOW TPETH OPUTHHATIA);

- JIOTUYECKOE TOCTPOCHHE H CBS3-
HOCTB TEKCTa;

- TIOJIHOTA/ TIIyOWHA W3JIOKCHHS Ma-
Tepuana (HaJM4KMe KIIOYEBBIX IOJIO-
JKEHU, MBICIICH );

- BU3yanm3anus uHGOpMaIMK KakK pe-
3yJlbTaT €e¢ o00paboTKu  (TabIuIleI,
CXEMBI, PUCYHKH);

- odopmieHHe (aKKypaTHOCTh, CO-
OJII0/IeHUE CTPYKTYPBl OPUTHHAIIA).

CobecenoBanue

- rnyOuHA, MPOYHOCTh, CUCTEMATHUY-
HOCTb 3HAHUU;

- aJICKBAaTHOCTh IPUMEHSAEMBIX 3Ha-
HUW CUTYyalluu;

- paUMOHAIBHOCTH
IMOAXO/0B;

- CTEIICHb IPOSBICHUS HEOOXOTUMBIX
npoecCHOHANFHO 3HAYUMBIX Y-
HOCTHBIX Ka4ueCTB;

- CTENIEHb 3HAYUMOCTH ONPEACIEHHBIX
IIEHHOCTEI;

- NPOSIBJIEHHOE OTHOILIECHUE K ONpeie-
JIEHHBIM O0BEKTaM, CUTYAIUsIM;

- YMEHHUE MOJJIEPKUBATh U aKTUBU3H-
poBaTh Oecelny, KOpPPEKTHOE MOBeEje-
HHE.

HCIIOJIB3YECMbIX

V-1(IK-1-4)
H-1 (JIIK-1-4)
V-1 (IIK-1-2)
H-1 (TIK-1-2)
V-1 (TIK-2-6)
H-1 (IIK-2-6)

3ajaun MpakTu-
YeCKHUX 3aHATHH

- CIHOCOOHOCTh AaHaJIU3UPOBATH U
00001m1aTe HHpOpMAIHIO;

- CIIOCOOHOCTh CUHTE3UPOBATh HOBYIO
UHpOpMaIINIO;

- CIHOCOOHOCTH Je/1aTh 0OOCHOBAHHEIE
BBIBOJIbl Ha OCHOBE HWHTEpIpETAINU
nH(popMaIuu, pa3bICHEHNUS,
yCTaHOBJICHHE NPUYHHHO-
CIICJICTBEHHBIX ~CBSI3€H, BBISBIICHHE
3aKOHOMEPHOCTH.

H-1 (JIIK-1-4)
H-1 (TIK-2-6)

JlaGopartopHble
paboThI:

-COOTBETCTBHE MIPEIbSIBIIEMBIMHU
TpeOOBaHUAMHU K O(POPMIICHHIO OTYe-
Ta;

-IIPaBUJIbHOCTb )41 AKKYpPATHOCTb
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HaIMCaHWs OTYETA;
-CIIOCOOHOCTEL J€JIaTh OOOCHOBAaHHEIE
BBI-BOJIBI Ha OCHOBE JKCIICPUMECH-
TaJdbHBIX JAHHBIX

-CTeNeHb TOYHOCTH OTBETOB Ha KOH-
TPOJIbHBIE BOIIPOCHI,

-yCTaHOBJICHUE MPUIMHHO-
CJIEACTBEHHBIX CBA3€H, BBISBIEHHBIX
3aBHCHUMOCTCH.

V-1(JIIK-1-4)
H-1 (JUITK-1-4)
V-1 (TIK-1-2)
H-1 (TIK-1-2)
V-1 (TIK-2-6)
H-1 (TIK-2-6)

PacuetHo-
rpadugeckas
paborta

- IOHMMAaHUE METOAUKH U YMEHHE €€
IPaBUIbHO IPUMEHUTH;

- KadecTBO odopMiIeHHS (aKKypat-
HOCTb, JIOTUYHOCTb, Ui YEPTEIKHO-
rpaduuecKkux pabdoT - COOTBETCTBHE
TpeOOBAaHUAM €UHON CUCTEMBI KOH-
CTPYKTOPCKON JOKYMEHTAIUH);

- JOCTaTOYHOCTb NOSICHEHUH.

OKOHOMHUYHOCTb
NapoOBBIX M BOJO-
IPEVHBIX KOTJIOB

31(JIK-1-4)
31(TK-1-2)
31(TIK-2-6)

OnopHblif  KOH-
CHEKT

- ONTUMAJIBHBIN 00beM TeKcTa (He 00-
Jiee OJTHOM TPETH OPUTHHATIA);

- JIOTUYECKOE IIOCTPOCHHE W CBS3-
HOCTB TEKCTa;

- TIOJIHOTA/ TIIyOWHA W3JIOKCHHS Ma-
Tepuana (HaJMYKUe KIIOYEBBIX IOJIO-
JKEHU, MBICIIEH );

- BU3yaim3anus nHGOpMaIMK KakK pe-
3ylbTaT €e¢ o0paboTKu (TabIuIleI,
CXEMBI, PUCYHKH);

- odopmieHHe (aKKypaTHOCTh, CO-
OJII0JIEHUE CTPYKTYPBl OPUTHHAIIA).

Co0OecenoBanue

- TnyOUHA, MPOYHOCTh, CUCTEMATHUY-
HOCTbh 3HAHHM;

- aJIeKBAaTHOCTh MPUMEHSAEMBIX 3Ha-
HUM CUTYal1u;

- palMOHAIBHOCTH
IMOAXOJ0B;

- CTETIeHb TMPOSIBICHUSI HEOOXOIUMBIX
npoecCHOHANFHO 3HAYUMBIX JTUY-
HOCTHBIX Ka4yeCTB;

- CTENIEHb 3HAYMMOCTH ONPEACIEHHBIX
IIEHHOCTEI;

- NPOSIBJIEHHOE OTHOILIECHUE K ONpeie-
JIEHHBIM O0BEKTaM, CUTYaIUsIM;

- YMEHHUE NOAJECPKUBATh U aKTUBU3U-
poBaTh Oeceny, KOPPEKTHOE TOBEe-
HHE.

HCITOJIB3YEMbIX

V-1(IK-1-4)
H-1 (JIIK-1-4)
V-1 (IIK-1-2)
H-1 (IIK-1-2)
V-1 (TIK-2-6)
H-1 (IIK-2-6)

3agauu MpakTH-
YeCKHUX 3aHATUH

- CHOCOOHOCTh AaHaJU3UPOBATh U
00001maTe HH(pOpMaIHIo;

- CIIOCOOHOCTh CUHTE3MPOBATh HOBYIO
UHpOPMAILINIO;

- CHOCOOHOCTH JejIaTh 00OCHOBAHHEIE
BBIBOJIbI Ha OCHOBE HHTEpIpETaINU
nH(popMaIuu, pa3bICHEHNUS,
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YCTaHOBJICHUE
CIICACTBEHHBIX CBS3eH,
3aKOHOMEPHOCTH.

MPUYHUHHO-
BBISIBJICHHE

H-1 (IIK-1-4)
H-1 (TTK-2-6)

JlaGopatopHsble
paboTHI:

-COOTBETCTBUE MPEIbSBISIEMbIMH
TpeOOBaHUSAMU K OGOPMIICHUIO OTYe-
Ta;

-IPaBWILHOCT U
HAITUCaHUS OTYCTA;
-CIIOCOOHOCTP JIeaTh OOOCHOBaHHbBIC
BBI-BOJIbI Ha OCHOBE DKCIIEPHMCH-
TaJIbHBIX JIaHHBIX;

-CTeINeHb TOYHOCTH OTBETOB Ha KOH-
TPOJIBHBIE BOTIPOCHI,

-yCTaHOBJICHUE MPUYUHHO-
CJICZICTBEHHBIX CBSI3€H, BBISBICHHBIX
3aBUCUMOCTEN.

aKKypaTHOCTh

V-1(JIIK-1-4)
H-1 (JI[IK-1-4)
V-1 (IIK-1-2)
H-1 (IIK-1-2)
V-1 (IIK-2-6)
H-1 (IIK-2-6)

PacueTHo-
rpadudeckas
paborta

- MIOHMMAaHUE METOJUKH U YMCHHE €¢
MIPABWIILHO MIPUMEHUTH;

- KkauecTBO odopmieHHs (aKKypat-
HOCTh, JIOTUYHOCTB, MJI YEPTEKHO-
rpaduuecKux padoOT - COOTBETCTBHE
TpeOOBaHUSM €IMHON CHUCTEMBI KOH-
CTPYKTOPCKOM JIOKyMEHTAIIHH);

- IOCTaTOYHOCTb MOSICHEHHUI.

TexHonornueckue
TPAKThI KOTEJIBHOU
YCTaHOBKHU

31(ITIK-44-3)
32(ITK-44-3)

OnopHblli  KOH-
CIIEKT

- ONTHMAaJIBbHBIA 00BEM TeKcTa (HEe 00-
Jiee OHOM TPETU OPUTHHAJIA);

- JIOTUYECKOE IOCTPOCHHE M CBS3-
HOCTB TEKCTa;

- MOJIHOTA/ TIIyOWHA H3JIOKEHHUS Ma-
Tepruana (HaJM4Me KIIOYEBBIX IOJIO-
JKEHUU, MBICIICH );

- BH3yaJm3aius HHPOpMaIiK KaK pe-
3ynbTaT ee o0paboTku (TabmuIlsL,
CXEMBbl, pUCYHKH);

- odopmieHue (aKKypaTHOCTb, CO-
OJIIOZICHNE CTPYKTYPBI OPUTHHAA).

CobecenoBanue

- 1yOMHa, MPOYHOCTh, CHUCTEMAaTH4-
HOCTPH 3HaHHUU;

- aJIeKBaTHOCTh MPHUMEHSIEMbIX 3Ha-
HUW CUTYaIuu;

- palHUOHAIBHOCTh
IMOJIXOJIOB;

- CTETEeHb MPOSBICHUS HEOOXOIUMBIX
MpOPECCHOHAIBHO 3HAYMMBIX  JINY-
HOCTHBIX KaueCTB;

- CTETICHh 3HAYUMOCTH OTIPE/ICTICHHBIX
LIGHHOCTEIA;

- MPOSIBJICHHOE OTHOIIICHHUE K OTpeie-
JICHHBIM O0BEKTaM, CUTYAIIHSIM;

- YMCHHE TOJJICPKUBATh U AKTHBU3H-
poBaTh Oecely, KOPpEeKTHOE IMOBee-
HMUE.

HCITOJIB3YEMbIX




18

H1(TIK-44-3)
V1(ITK-44-3)
V2(ITIK-44-3)

3agauu mpakTH-
YeCKUX 3aHIATHH

- CIOCOOHOCTh aHAJU3WpPOBaTh U
00001aTh MTHPOPMAITHIO;

- CIIOCOOHOCTh CHHTE3HPOBATh HOBYIO
UHpOPMALIHIO;

- CIIOCOOHOCTH J1eNIaTh 00OCHOBAaHHBIC
BbBIBOZIbI Ha OCHOBC HMHTCPIPCTALUN
uHpOpMaIINH, pa3bsICHCHUS;
YCTaHOBJICHHE NPUYHHHO-
CJICJICTBEHHBIX ~CBSI3CH, BBISBIICHHE
3aKOHOMEPHOCTH.

V2(TIK-44-3)
H2(ITK-44-3)

JlaGopaTopHbie
paboThI:

-COOTBETCTBHE MPEIbSBIACMbIMH
TpeOOBaHUSAMHU K O(POPMIICHHIO OTYe-
Ta;

-PaBUJIBLHOCTh |
HaIMCaHUs OTYETA;
-CIIOCOOHOCTh JIeJIaTh 0OOCHOBAHHbBIE
BBI-BOJIbI Ha OCHOBE OKCIICPHMECH-
TAIBHBIX JAHHBIX;

-CTEIIEHh TOYHOCTH OTBETOB Ha KOH-
TPOJBHBIC BOIPOCHI,

-YCTaHOBJICHUE IPUYUHHO-
CICACTBEHHBIX CBS3€H, BBISBICHHBIX
3aBHCHUMOCTEH.

AKKypaTHOCTh

H1(TIK-44-3)
V1(IIK-44-3)
V2(IIK-44-3)

Pacuerno-
rpaduueckas
paborta

- MIOHNMMAaHHUEC MCTOAWKHN U YMCHHEC C€C
NPaBUJIBHO IIPUMCHUTH;

- KadyectBo odopMiIcHHS (aKKypat-
HOCTh, JIOTUYHOCTb, Ui YEPTEIKHO-
rpaguyecKkux padoT - COOTBETCTBHE
TPeOOBAaHUSAM EIMHON CHUCTEMbI KOH-
CTPYKTOPCKOU TOKYMEHTAIIUH);

- TOCTaTOYHOCTh MOSICHEHUH.

8 cemecTp

Tomnku u ropenou-
HBIE YCTPOMCTBA
KOTEJIBHBIX yCTa-

HOBOK

31(JUTK-1-5)
31(ITK-1-3)
31(TK-2-7)

OnopHeIl  KOH-
CHEKT

- ONTHMAJIbHBIH 00BEM TeKcTa (HE
0oJee OJTHOM TPETH OPUTHHATIA);

- JIOTMYECKOE TOCTPOCHUE M CBS3-
HOCTbH TEKCTa;

- MONHOTa/ TTyOMHA W3JI0KEHHs Ma-
Tepuana (HaJu4ue KIIIOYEBBIX I10-
JIO’)KEHHH, MBICIICH ),

- BuUsyaym3anus WHGOPMAIUU Kak
pe3ynbTaT ee 00paboTKu (TaOnHIIbI,
CXEMBbI, PUCYHKH);

- odopmieHue (aKKypaTHOCTb, CO-
OJII0JIEHUE CTPYKTYPhl OPUTHHAJIA).

CobecenoBanue

- IIyOWHA, TPOYHOCTh, CHCTEMaTH-
HOCTbH 3HaHHUU;

- aJIEKBAaTHOCTb NPUMEHSEMBIX 3Ha-
HUU CUTyaIluu;

- PaUMOHAIBHOCTh HCHOJIBb3YEMBIX
IMOAXO0I0B;

- CTENEHb TMPOSIBICHUS HEOOXOIH-
MBIX TMPOPECCHOHAIBHO 3HAYNMBIX
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JIMYHOCTHBIX KAYeCTB;

- CTENEeHb 3HAYUMOCTH OIpEJEIICH-
HBIX IICHHOCTEH;

- MPOSIBJICHHOE OTHOIIIEHHE K OIpe-
JIEJICHHBIM OOBEKTaM, CUTYAIIHSIM;

- YMEHHUE TOJJIEPKUBATh U aKTHUBU-
3UpOBaTh Oeceny, KOpPEKTHOE MOBe-
JICHUE.

V-1(JIIIK-1-5)
H-1 (JUTK-1-5)
V-1 (TIK-1-3)
H-1 (TIK-1-3)
V-1 (TIK-2-7)
H-1 (TIK-2-7)

3agaul MpaKTH-
YeCKUX 3aHATHU

- CIOCOOHOCTh aHAIM3UPOBATh U
00001aTh MTHPOPMAITHUIO;

- CIIOCOOHOCTh CHHTE3MPOBATh HO-
BYIO HH(OpMAIHIO;

- CIOCOOHOCTH JeilaTh OOOCHOBAH-
HBIC BBIBOJIBI HA OCHOBE WHTEpIIpe-
TaIMy HHPOPMAIUH, Pa3bsICHCHHUS;
YCTaHOBJICHHE MPUYHUHHO-
CIEACTBEHHBIX CBSA3€H, BBISBICHHE
3aKOHOMEPHOCTH.

V-1(JIK-1-5)
H-1 (JIIIK-1-5)
V-1 (IIK-1-3)
H-1 (IIK-1-3)
V-1 (IIK-2-7)
H-1 (IIK-2-7)

Kypcosoit mpo-
eKT

- COOTBETCTBHUE MPEIOIAracMbIM
OTBETaM;

- MPABWIBHOE HCIIOJIb30BAHHUE aJIr0-
pHUTMa BBIIIOJHCHUA PCIICHU A,

- JIOTHKA PacCyKICHUN;

- HEOPAMHAPHOCTH TOJX0/1a K pellie-
HUIO IIOCTABJICHHOM 3a/1a4u;

- KadecTtBO odopmiieHus (aKKypat-
HOCTh, JIOTUYHOCTD, JIJISl YEPTEKHO-
rpaduueckux padoOT - COOTBETCTBHE
TpeOOBAHUSAM EIMHOIN CHCTEMbI KOH-
CTPYKTOPCKON JOKYMEHTAILIUH).

KoncTpyxkuumy,

31(JUTK-1-5)
31(ITK-1-3)
31(TK-2-7)

OnopHeI  KOH-
CHEKT

- ONTHMAJIbHBIH 00BEM TeKcTa (HE
0oJee OJTHOM TPETH OPUTHHATIA);

- JIOTMYECKOE TOCTPOCHHUE M CBS3-
HOCTB TEKCTa;

- MOJHOTa/ TTyOMHA M3J0XKEHHS Ma-
Tepuana (HaTu4Yue KIIIOYEBBIX I10-
JIO’)KEHHH, MBICIICH ),

- BuU3yaym3anus WHGOPMAIUU Kak
pe3ynbTaT ee o0paboTKu (TaOnHIIbI,
CXEMBbI, pUCYHKH);

- odopmieHue (aKKypaTHOCTb, CO-
OJII0JIEHUE CTPYKTYPhl OPUTHHAJIA).

CobecenoBanne

- IIyOMHA, TPOYHOCTh, CUCTEMaTH4-
HOCTbH 3HaHHU;

- aJIEKBAaTHOCTb NPUMEHSEMBIX 3Ha-
HUU CUTyaIluu;

- PaUMOHAIBHOCTh HCHOJIB3YEMBIX
IMOAXOI0B;

- CTENEHb MPOSIBICHUS HEOOXOIH-
MBIX TPOPECCHOHAIIBHO 3HAYNMBIX
JIMYHOCTHBIX KA4Y€ECTB;

- CTENEHb 3HAYMMOCTH ONPEAEIICH-
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TEIUIOBBIE M KOM-
IOHOBOYHBIE CXe€-
Mbl KV u I

HBIX IIEHHOCTEIH;

- HpOSIBJIeHHOG OTHOIICHUEC K onpe-
JICJICHHBIM O0OBEKTaM, CUTYAIIHSIM;

- yMeHI/IC HOI[I[ep)KI/IBaTB 1 aKTHBH-
3UpOBaTh Oeceny, KOpPEKTHOE MOBe-
JICHUE.

V-1(JIIK-1-5)
H-1 (JUTK-1-5)
V-1 (TIK-1-3)
H-1 (TIK-1-3)
V-1 (TIK-2-7)
H-1 (TIK-2-7)

3agaun MpaKkTH-
YeCKUX 3aHATHH

- CIOCOOHOCTh aHAIM3UPOBATh U
00001aTh MTHPOPMAITHUIO;

- CIIOCOOHOCTh CHHTE3MPOBATh HO-
BYIO HH(OpMAIHIO;

- CIOCOOHOCTH JejlaTh OO0OCHOBAH-
HBIC BBIBOJBI HA OCHOBE WHTEpIIpE-
Taluy HHPOPMAIUH, Pa3bsICHCHHUS;
YCTaHOBJICHHE MPUYHUHHO-
CIEJACTBEHHBLIX CBS3€H, BBISBICHHE
3aKOHOMEPHOCTH.

V-1(JIIK-1-5)
H-1 (JIIIK-1-5)
V-1 (IIK-1-3)
H-1 (IIK-1-3)
V-1 (IIK-2-7)
H-1 (IIK-2-7)

Kypcosoit mpo-
eKT

- COOTBETCTBHUE MPEJIOIaracMbIM
OTBETaM;

- MPABWJIBHOE HCIIOJH30BAHUE aJr0-
pUTMa BBIIIOJHCHUA PCIICHUA,

- JIOTHKA PacCyKICHUN;

- HEOPAMHAPHOCTH TOJXO0/1a K pellie-
HUIO IIOCTABJICHHOM 3a/1a4u;

- KadecTtBO odopmieHus (akKypat-
HOCTh, JIOTUYHOCTD, JIJISI YEPTEXKHO-
rpaduueckux padoOT - COOTBETCTBHE
TpeOOBAHUSAM EIMHOIN CHCTEMBI KOH-
CTPYKTOPCKON JOKYMEHTAILIUH).

KotnoBsie Tpy0o-
MIPOBOIBI U apMa-
Typa

31(JITK-1-5)
31(TIK-1-3)
31(TIK-2-7)

OnopHblld  KOH-
CIIEKT

- ONTHUMAJIbHBIA 00BEM TeKcTa (HE
0oJee OJTHOM TPETH OPUTHHATIA);

- JIOTMYECKOE TOCTPOCHHUE M CBS3-
HOCTB TEKCTa;

- MOJNHOTa/ TTyOMHA M3JI0KEHHs Ma-
Tepuana (HaTu4Yue KITIOYEBBIX I10-
JIO’)KEHHH, MBICIICH ),

- BuUsyaym3anus WHGOPMAIUU Kak
pe3ynbTaT ee 00paboTKu (TaOnHIIbI,
CXEMBbI, pUCYHKH);

- odopmieHue (aKKypaTHOCTb, CO-
OJIT0JIeHUE CTPYKTYPBI OPUTHHAIIA).

CobecenoBanne

- IIyOMHA, TPOYHOCTh, CUCTEMaTH-
HOCTbH 3HaHHUU;

- a/IeKBaTHOCTh NMPUMEHSEMbIX 3Ha-
HUU CUTyaIluu;

- pPAalMOHANBHOCTh HCIOIb3YEMBIX
MMOJIXOJIOB;

- CTENEHb MPOSIBICHUS HEOOXOIH-
MBIX TMPOPECCHOHAIIBHO 3HAYUMBIX
JIMYHOCTHBIX Ka4Y€ECTB;

- CTENEeHb 3HAYUMOCTH OTpE/eIIcH-
HBIX LIGHHOCTEH;

- MIPOSIBJICHHOE OTHOIIIEHHE K OIpe-
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JICJICHHBIM 00BbEKTaM, CUTYaLIUsIM;

- YMEHHE TOJJCPKUBATh U AKTHUBH-
3UpoBaTh Oecelly, KOpPEKTHOE MOBE-
JICHUE.

V-1(JIIIK-1-5)
H-1 (JUTK-1-5)
V-1 (TIK-1-3)
H-1 (TIK-1-3)
V-1 (TIK-2-7)
H-1 (TIK-2-7)

3agaun MpaKTH-
YJeCKUX 3aHIATHH

- CIOCOOHOCTh aHAIM3UPOBATh U
00001maTs HTHPOPMAITHUIO;

- CIOCOOHOCTh CHHTE3MPOBATh HO-
BYIO HH(OpMAIHIO;

- CIOCOOHOCTH JejlaTh OOOCHOBAH-
HBIC BBIBOJBI HA OCHOBE WHTEpIIpE-
Taluy HHPOPMAIUH, Pa3bsICHCHHUS;
YCTaHOBJICHHE MPUYHUHHO-
CIEJACTBEHHBIX CBS3€H, BBISBICHHE
3aKOHOMEPHOCTH.

V-1(MK-1-5)
H-1 (JUTK-1-5)
V-1 (TIK-1-3)
H-1 (TIK-1-3)
V-1 (TIK-2-7)
H-1 (IIK-2-7)

Kypcosoit mpo-
eKT

- COOTBETCTBHUE MPEAIOIAraeMbIM
OTBETaM;

- MPABWIBHOE HCIIOJIH30BAHUE AJIr0-
pUTMa BBIIIOJHCHUA PCIICHUA,

- JIOTHKA PacCyKICHUN;

- HEOPAMHAPHOCTH TOJX0/1a K pellie-
HUIO IOCTABJICHHOM 3a/1a4u;

- KadecTtBO odopmiieHus (aKKypat-
HOCTh, JIOTUYHOCTD, JIJISl YEPTEKHO-
rpaduueckux padoOT - COOTBETCTBHE
TpeOOBAHUSAM EIMHOIN CHCTEMbI KOH-
CTPYKTOPCKON JOKYMEHTALIUH).

OcHOBBI 3KCILTYa-
TaIH KOTEIBHBIX
YCTaHOBOK

31(JUTK-1-5)
31(ITK-1-3)
31(TK-2-7)

OnopHblld  KOH-
CIIEKT

- ONTHUMAJIBbHBIA 00BEM TeKcTa (HE
0oJee OJTHOM TPETU OPUTHHATIA);

- JIOTMYECKOE TOCTPOCHUE M CBS3-
HOCTB TEKCTa;

- MOJNHOTa/ TTyOMHA U3JI0KEHHs Ma-
Tepuana (HaTu4Yue KIIIOYEBBIX I10-
JIO’)KEHHH, MBICIICH ),

- BuU3yaym3anus WHGOPMAIUU Kak
pe3ynbTaT ee o0paboTKu (TaOIHIIb,
CXEMBbI, pUCYHKH);

- odopmieHue (aKKypaTHOCTb, CO-
OJII0JIEHUE CTPYKTYPhl OPUTHHAJIA).

CobecenoBanne

- IIyOMHA, TPOYHOCTh, CUCTEMaTH-
HOCTH 3HaHHUMU;

- a/IEKBaTHOCTh NPUMEHSEMBIX 3Ha-
HUW CUTYaIuu;

- palMOHAIBHOCTh HCIOIb3YEMBIX
MMOJIXOJIOB;

- CTENEHb TMPOSIBICHUS HEOOXOMIH-
MBIX TMPOPECCHOHAIIBHO 3HAYNMBIX
JIMYHOCTHBIX Ka4YECTB;

- CTENEeHb 3HAYUMOCTH OIpEJIeIICH-
HBIX IIGHHOCTEH;

- MPOSIBJIEHHOE OTHOIIIEHHWE K OIpe-
JIEIICHHBIM 00BbEKTaM, CUTYyaIIUsIM;

- YMEHHWEe TOJJIEP)KNBATh U aKTHUBH-
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3UpoBaTh Oecelly, KOpPEeKTHOE MOBe-
JICHHE.

V-1(JI1K-1-5) 3amauyn MpaKkTU- | - CIOCOOHOCTh AaHAIM3UPOBATh H

H-1 (JI1K-1-5) | yeckux 3aHsTuii | 0000mAaTh HHOPMAIIHIO;

V-1 (TIK-1-3) - CIIOCOOHOCTH CHHTE3MpPOBATh HO-

H-1 (ITK-1-3) BYIO HH(OpMAIHIO;

V-1 (TIIK-2-7) - CIOCOOHOCTH JiejaTh OOOCHOBaH-

H-1 (TIK-2-7) HBIC BBIBOJBI Ha OCHOBE HHTEpIIpe-
Taluu HHPOPMAIUH, Pa3bsICHEHUS;
YCTaHOBJICHHE MPUYHUHHO-
CJIE/ICTBEHHBIX CBSI3€H, BBISBJICHUE
3aKOHOMEPHOCTH.

V-1(JI1K-1-5) - COOTBETCTBHUE MPEI0IaracMbIM

H-1 (JI1K-1-5) OTBETaM;

V-1 (TIIK-1-3) - TIPaBUJILHOE HCIIOJIB30BAaHUE AJIrO-

H-1 (TIK-1-3) pUTMa BBINIOJIHEHUS PELLICHHUS;

V-1 (TIK-2-7) - JIOTHKA PACCYXICHUH;

H-1 (ITK-2-7) KypcoBoii mnpo- | - HEOpAUHAPHOCTH MOAX0A K pelle-

eKT HUIO TTOCTABIICHHOMW 3a/1a4H;

- KadecTtBO odopmiieHus (aKKypat-
HOCTb, JIOTUMHOCTb, ISl YEPTEKHO-
rpaduueckux paboOT - COOTBETCTBHE
TpeOOBaHUSM €TUHOM CHCTEMbI KOH-
CTPYKTOPCKON JOKYMEHTALIUH).

2 MeToauyeckne MaTepHuaJIbl, ONpPeie/solue Npoue1ypbl OlleHNBAHUS 3HAHMIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3ywume npouecc popmMmupo-

BaHHUA KOMIIeTeHIINii

MGTO)II/ILICCKI/IG MaTepHuaJibl, OMPECACIAIONNEC TPOLUCAYPbl OLCHUBAHUSA 3HaHHfI, YMCHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIbITa ACATCIILHOCTH, IPECACTABIICHBI B BUAC TEXHOJIOTHYCCKOM KapTbl AUCLIH-

TUTHHEI (Tabnuia 3).

Tabnuna 3 — TexHojoruueckas Kkapra

HaumenoBanue | Cpoku BbINOJI- Ixana Kpurepun onenuBanns
OLIEHOYHOI0 HEeHUs OlLleHUBAHUS
cpeAcTBa
7 ceMecTp
IIpomexyTounas arrecrauus B gopme «IK3amMeH»
Onopubii B teuenne 30 6GamioB -  CTYOEHT  TIOJHOCTBIO
KOHCIICKT ceMecCTpa 30 GamnoB MOJITOTOBUJI KOHCIIEKT JIEKIIUNA. AKKYpaTHO

opopmiieHO rpaduueckas U TEKCTOBBIE
YacTH KOHCIIEKTA.

24 Oamna CTYAEHT  IOJHOCTHIO
HONTOTOBMJI KOHCIIEKT Jieknuii. EcTb
3aMmeuaHus K opopmileHUIo rpaguuecKkoi u
TEKCTOBOM YacTsIM KOHCIIEKTA.

18 ©Oamos KoHCIieKT He NOIHBIM
(orcyrcTBytor He Oosee 1 jekmum).
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He6pexxnoe odopmiieHre KOHCTIEKTA.

12 OamnoB— B KOHCHIEKTE OTCYTCTBYIOT 2
JICKIIHH. Heb6pexnoe opopmiieHnE
KOHCIIEKTA.

0 GamoB — OTCYTCTBYeT Oojee 2-X JeK-
.

CobecenoBanue
(2 Bompoca)

B Teuenue
cemecTpa

30 6annoB

30 6amioB - CTYIAEHT MPaBUIBHO OTBETHII
Ha TeopeTHdeckue Bompochl. [lokazan
OTJINYHBIC 3HAHMS B paMKaxX YCBOEHHOI'O
yueOHOro MaTepuarna.

24 OGamma - CTYOEHT OTBETHJI  Ha
TEOPETUYECKHE BOIPOCHI C HEOONbIINMU
HeTouHOCTAMH. [lokazan xopoiive 3HaHUs
B paMKaXx  YCBOEHHOTO y4eOHOro
Martepuana.

18 OamwtoB - CTyOEeHT OTBETWJI Ha
TEOPETHUUECKHUE BOITPOCHI c
CYLIECCTBEHHBIMU HETOYHOCTSIMU. [lokazan
YIOBJIETBOPUTENIHHBIC 3HAHUS B pPaMKax
YCBOGHHOTO Y4eOHOT0 MaTepuania.

(0 GayiyoB -mIpu OTBETE HA TEOPETUUYECKHE
BOMNPOCHl  CTYJAEHT MPOJAEMOHCTPUPOBAT
HEJOCTATOYHBIM YPOBEHb 3HAHUM.

PacuetHo-
rpadudeckas
pabora

B teuenune
ceMecTpa

40 0ayuIoB

40 6asuIoB - CTYJICHT MPABUIBLHO BBITIOJIHUI
3amanne. Iloka3anm OTIMYHBIC BIIAACHUSI
HaBbIKAMM  TPUMEHEHHUS  IOJYyYECHHBIX
3HAHUM W yYMEHUW TMpU  PEUICHUH
npoeCCHOHAIBHBIX ~ 3aJad B paMKax
YCBOEHHOTO y4eOHOTO Marepuaa.
OTBeTHJ1 Ha  BCE  JIONOJHMTEIIHLHBIE
BOIIPOCHI Ha 3aIlUTE.

30 6ayyToB - CTYACHT BBIMOJHUI 3aJaHUE C
HeOoNbIIMMU  HeTO4yHOCTsIMHU. Ilokaszan
XOpOIINe BJAJICHUS HaBBIKAMH
MPUMEHEHUsI  TMOJYYEHHBIX 3HAHUH U
YMEHUH MPHU PENICHUHU MPOPECCHOHATBHBIX
3a/1ady B paMKaxX YCBOEHHOTO Y4eOHOTO
Matepuana. OTBeTHI Ha OOJNBIIMHCTBO
JIOTIOJTHUTEILHBIX BOITPOCOB HA 3aIIUTE.

20 Ga/IoB - CTYIEHT BBHITIOJHUI 33JJaHUE C
CYIIECTBEHHBIMH HeTO4YHOCTsIMH. [lokazan
YAOBJIETBOPUTEIBLHOE BJIAJ€HUE HABBIKAMU
MPUMEHEHUSI  TOJYyYEHHBIX 3HAHUU U
YMEHUH MPHU PEIICHUHU MTPOPECCHOHATBHBIX
3a/1ad B paMKaxX YCBOEHHOTO Y4YeOHOTO
Marepuana. [Ipu OTBETax Ha
JIOTIOJTHUTEILHBIE BOINPOCHl HA  3alUTe
OBLIO AOMYIIEHO MHOTO HETOYHOCTEH.

0 0amIoB - MPH BBINOJHEHUU 3aIaHUS CTV-
JIEHT TIPOJAESMOHCTPUPOBANI HEAOCTATOYHBIN
YPOBEHb BJIaJICHUS HaBBIKAMH ITPUMEHEHUS
MOJYVYEHHBIX 3HAHUW M YMEHHUH NIPHU pEle-
HUM TIPO(ECCHOHAIBHBIX 3a/7ad B PaMKax
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VCBOEHHOr0 vyeOHOro warepuana. Ilpu
OTBETaxX Ha JOMOJHUTEIbHBIE BOIPOCHI Ha
3ammTe ObUIO JOIMYIIEHO MHOXECTBO He-
TOYHOCTEH.

3amaun  mpakx-
THYECKUX 3aHsi-
THHA

B teuenune
ceMecTpa

40 6amoB

40 GayioB- 3a7aHue 10 paboTe BHITIOIHEHO
B MOJIHOM 00beMe. CTYyIeHT TOYHO OTBETHII
Ha KOHTPOJBHBIE BONPOCHI, CBOOOTHO
OpPUCHTUPYETCS B PE/I0KEHHOM
pEIICHUH, MOXXET €ro MOIU(PHUIIMPOBATH
py U3MCHEHUHU ychoBHs 3amadd. OTueT
BBINIOJIHEH aKKYPaTHO U B COOTBETCTBHH C
MPEIBSIBIACMBIMU TPEOOBAHUSIMHU.

30 6auIoB- 3a/1aHUE TIO0 PAadOTE BHIMOJIHEHO
B mojHOM oObeme. CTyACHT OTBETHJI Ha
TEOPETUYCCKHE  BOIMPOCHI,  HCIBITHIBAS
HeOouspIe  3aTpynHeHus.  KadecTBo
opopmiieHuss oTdera K paboTe  HE
MIOJTHOCTBIO COOTBETCTBYET TPEOOBAHUSIM
20 GayIoB- CTYIEHT MPABUIBHO BBITIOTHUI
3aganre K pabore. CocTaBuia OTYET B

YCTaHOBJICHHOM dopme, IPEICTaBUII
pelieHus OOJIBIIMHCTBA 3aaHui,
PETYyCMOTPEHHBIX B pabote. CTylIeHT He
MOKET MOJIHOCTBIO OOBSACHUTD

TIOJTYYCHHBIC PE3YJIbTATHI.
0 GamIoB - CTYyACHT HE BBINOJHHUI BCE
3alaHdsl pabOTBl M HE MOXET OOBSICHHUTH
TIOJTyYEHHBIC PE3YJIbTATHI.

Otyetsl Mo Ja-
OopaTOPHBIM
pabotam

B Tteuenue
MecTpa

ce-

40 6amioB

40 OayIOoB -CTYIEHT MNPaBWIBHO CleNajl
oryer. [lokazan OTIWYHBIC BIIAJCHHA
HaBBIKAMHU TPUMEHEHUS IOJyYeHHbIX 3Ha-
HUN U yMEHUH Npu perieHuu npogeccuo-
HaJBHBIX 33/7a4 B paMKaX YCBOEHHOIO
yuebHoro marepuaina. OTBETHI Ha Bce J0-
HOJTHUTENbHbIE BOIPOCHI Ha 3aIlIUTe.

30 GaysioB -CTYIEHT cielial OT4eT C He-
OonbmMMH  HeTouHocTsMHU. [lokazan Xxo-
pouIvie BiIageHUsS HaBBIKAMU TPUMEHEHUS
NOJYYEHHBIX 3HAHUN U YMEHUH NpH pelie-
HUU TPO(QECCHOHATBHBIX 3a7ad B PaMKax
YCBOEHHOT0 yudeOHoro marepuana. OTBe-
THJI Ha OOJBIIMHCTBO JIOTIOJTHUTEIBHBIX
BOIIPOCOB HAa 3aIlIUTE.

20 6ayoB - CTyIEHT BBITIOJHUI 3a/IaHUE C
CYIIECTBEHHBIMU HETOYHOCTsIMU. [lokazan
yIIOBIIETBOPUTEIHHOE BJIaJICHHNE HABBIKAMHU
MIPUMEHEHHsI MOJyYeHHbIX 3HAHUM U yMe-
HUH TIpH  pemeHun MpodecCHOHATBHBIX
3aJa4 B paMKaX yCBOCHHOr0 y4yeOHOro Mma-
Tepuana. llpu orBeTax Ha JOMOJHUTEb-
HbIE BONPOCHI Ha 3aLIUTE OBUIO JOMYIIEHO
MHOro HetoyHoctei. Ilpm BbImoOIHEHUHN
3aJJaHusI CTYJICHT TPOJIEMOHCTPUPOBAI HE-
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JOCTaTOYHBIM YpOBEHb BIAJICHUS yYMCHHS-
MU ¥ HaBBIKAMU IIPH peIIeHUHN Hpodeccu-
OHAJIBHBIX 3a7a4 B pPaMKaX YCBOEHHOIO
ydeOHoro matepuaina. IIpu orBerax Ha n1o-
IIOJIHUTENIbHBIE BOIPOCHl Ha 3aluTe OBbLIO
JOIYIIEHO MHOKECTBO HETOYHOCTEN

DK3aMeH

Ha »x3amenanu- | 50 6amios

OHHOMU ceccHuu

0 GayuIOB-CTYIEHT MPAaBWJIBLHO OTBETHJI Ha
TeopeTudyeckuii Borpoc Owmiera. Ilokazan
OTJIMYHBIC 3HAHMS B paMKaxX YCBOCHHOTO
yuebHoro marepuana. OTBeTUI Ha BCe J0-
TIOJTHUTEJIBHBIC BOTIPOCHI.

40 GanmnoB-CTYyIEHT OTBETHJI Ha TEOpeTHYe-
CKHMI Bompoc Ousiera ¢ HEOOJIBIIUMHU He-
toyHocTsiMH. [lokaszan xopoine 3HaHUS B
paMKax yCBOGHHOI'O y4eOHOTro MaTepuaa.
OtBeTus1 Ha OOJIBIIMHCTBO JOMOJHUTEIb-
HBIX BOIIPOCOB.

25 0aIoB-CTY/IEHT OTBETHII Ha TEOpETUYE-
CKMU BOIpPOC OWJieTa C CYIIECTBEHHBIMU
HETOYHOCTsIMU. [lokazanm  yIOBIETBOPH-
TEJIbHbIC 3HAHHWS B paMKaX YCBOCHHOTO
yuebHoro Marepuaina. [Ipu oTBeTax Ha J0-
TIOJTHUTEJIBHBIC BOIPOCHI OBLIO JIOMYIIEHO
MHOT'O HETOYHOCTEH.

0 OauIOB-TIpH OTBETE HA TEOPETHUYCCKHIA
BOMPOC OmiieTa CTYACHT MPOJEMOHCTPH-
poBal HEIOCTATOYHBIN ypPOBEHb 3HAHUHU.
[Ipu oTBeTax Ha JOMOJIHUTENBHBIE BOIPO-
Chl OBUIO JIONYIIEHO MHOXECTBO HeIpa-
BIJIBHBIX OTBETOB

HUTOI'O:

210 GamioB

Texkynui KOHTPOJIb:

0 Oa1oB

Kpurtepuu onieHKH pe3yJIbTaTOB 00y4eHHs 10 THCHHUILINHE:

0 — 64 % oT MakcHUMalIbHO BO3MOKHOM CyMMBI OaJIJIOB — «HEYIOBJIETBOPUTENIHLHOY» (HEI0CTaTOY-
HBI YPOBEHbB JUTSI TPOMEXKYTOYHOM aTTECTAIMH 0 JUCIUTUINHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXHOM CyMMBbI OaJlJIOB — «yJJOBJIETBOPUTEIBHOY (TIOPOTOBBII
(MMHMMAJIBHBIN) YPOBEHb);
75 — 84 % oT MakcUMaJbHO BO3MOKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CpEeIHUN YPOBEHb);

85 — 100 % oT MakcHMaJIbHO BO3MOKHOW CYMMBI OAJUIOB — «OTIIUMYHOY (BBICOKHIA (MaKCHMaIThb-

HBII) YPOBEHb).

HaunmenoBanue = Cpoxwu BbI- Ixana Kpurepun onenuBanuns
OLICHOYHOTI'0 INOJIHCHU A OLlCHUBAHUSA
cpeacTBa
8 cemecTp

IIpomexyTounas arrectanus B popme «3a4eT ¢ OLEHKOI

OnopHblii  KOH-
CIIEKT

B teuenue
ceMecTpa

30 GamoB - CTYACHT IIOJIHOCTBIO IIOATOTOBHII

30 6ammoB KOHCIIEKT JIeKIUH. AKKypaTHO 0O(opMIIeHO

rpaduyecKkas U TEKCTOBBIC YaCTH KOHCIICKTA.
24 Gamna — CTYIEHT MOJHOCTHIO MOATOTOBHUII
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KOHCIIEKT Jieknui. EcTh 3aMedaHus K
opopmiieHHI0O TpapUUeCKOH U  TEKCTOBOM
4acTsSIM KOHCIIEKTA.

18 ©OamioB — KOHCHEKT HE  IOJIHBIHA
(orcyrcTBytor He Oomee 1 jekmum).
HebOpexxHoe ohopmIIeHHEe KOHCIICKTA.

12 OamnoB— B KOHCHIEKTE OTCYTCTBYIOT 2
nekiuu. HeGpexxnoe ohopMIeHIE KOHCIIEKTA.
0 GayoB — OTCYTCTBYET OoJiee 2-X JISKIIHH.

CobecenoBanue
(2 Bompoca)

B Teuenue
cemecTpa

30 6amoB

30 GamoB - CTYIEHT MPaBHJIBLHO OTBETHJ HA
TeopeThuueckre Bompochl. [lokazan oTauuHbIe
3HaHUSI B paMKaX YCBOGHHOTO Y4YEOHOro
MmaTepuana.

24 Gayna - cTyJIeHT OTBETUJI Ha TEOPETUICCKUE
BONPOCHl C HEOONBIIMMU HETOYHOCTSIMHU.
Ilokaszan xopomme 3HaHMS B paMKax
YCBOGHHOTO Y4eOHOT0 MaTepuania.

18 ©OamioB - CTyIEHT OTBETHJI  Ha
TEOPETUYECKHE BOIMPOCHl C CYIIECTBEHHBIMH
HETOYHOCTSIMH. [Tokazan
yIOBJIETBOPUTENbHbIE 3HAHUS B  paMKax
YCBOEHHOTO y4e€OHOTO MaTepHala.

0 OamnoB -mpu OTBETE HA TEOPETHUECKUE
BOITPOCHI CTYJICHT MIPOJIEMOHCTPUPOBAI
HEJOCTATOYHBIM YPOBEHb 3HAHUM.

3ajaun MpaKkTH-
YeCKUX 3aHITHUU

B Teuenune
ceMecTpa

40 0ayuIoB

40 OamnoB- 3aaHKe MO PadOTE BBIMOJHEHO B
nojaHoM oObeMe. CTYAEHT TOYHO OTBETHJI Ha
KOHTPOJIbHBIE BOTIPOCHI, CBOOOTHO
OPUCHTUPYETCS B MPEIJIOKECHHOM pEIICHUH,
MOKET ero MOIU(PUIINPOBATH MMPU H3MCHCHHH
ycnoBust 3a1ayr. OTYET BBINOIHEH aKKypaTHO
U B COOTBETCTBHH C MPEABIBIICMBIMH
TpeOOBaHUSIMHU.

30 GaynnoB- 3agaHue MO pabOTE BBHIMOIHEHO B
nonmHoM oObeme. CTyAeHT OTBEeTWI Ha
TEOPETUIECKHE BOIIPOCHI, HCTIBITHIBAS
HeOoIbIINe 3aTpyaHEHUS. KauectBo
opopmiieHHs OTYeTa K paboTe HE MOJHOCTHIO
COOTBETCTBYET TPeOOBAHHSIM

20 0amioB- CTYAEHT IMpPaBWJIbHO BBITOJIHUI
3amanue K pabote. CocTaBuia OTYEeT B
YCTAaHOBJICHHOH (hopMe, TPEICTaBIII PEIICHHS
OOJIBIIMHCTBA 3aJlaHUM, MPEAYCMOTPEHHBIX B
pabore. CTymeHT HE MOXET MOIHOCTHIO
OOBSICHUTH MOJTYYCHHBIE PE3YIbTATHI.

(0 OaIoB - CTYyZIEHT HE BBITTOJHIII BCE 3aIaHUS
paboTBl U HE MOXET OOBSICHUTH IMOJY4YCHHBIE
pe3yabTaTHI.

HUTOIO:

100 Gasu1oB

Kpurepun oneHkH pe3y1bTaToB 00y4eHuUs 10 M CHHUILIMHE:
0 — 64 % oT MakcHMaJIbHO BO3MOXHOM CyMMBI OAJIJIOB — «HEYAOBIETBOPUTEIHEHOY» (HEAOCTATOY-
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HBII YPOBEHB JJIS1 IPOMEXKYTOYHOM aTTECTAIUHU 10 TUCIUTUIHHE);

65 — 74 % oT MakcHMaJbHO BO3MOKHON CYMMBI 0aJlJIOB — «yJOBJIETBOPUTEIHHOY (ITOPOTOBBIi
(MUHUMAJIBHBIN) YPOBEHB);

75 — 84 % oT MakCHMaJbHO BO3MOKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEeIHUN YPOBEHb);

85— 100 % oT MakcHMaJIbHO BO3MOKHOM CYMMBI OAJUIOB — «OTIUYHOY (BBICOKHIA (MaKCHMaIlb-
HBIi1) YPOBCHB)

8 cemecTp
IMpomesxxkyTounas arrecrauus B gopme «KID»
Kypcosoii B reuenne | 5 0amnoB | 5 GauioB - CTYAEHT HOJHOCTHIO BBHINOJIHUI 3a/aHME.
HNPOCKT CceMCCTpa ITokazan OTJINYHEIE BJIagcHUSI HaBBIKAMH

MPUMEHEHHUS TIOJYYCHHBIX 3HAHUW M YMEHHH Mpu
penicHUH Npo(EeCCHOHAIBHBIX 3aJad B paMKax
YCBOEHHOTO yueOHOro Mmarepuana. OTBETHJI Ha BCE
JIOTIOJTHUTEIbHBIC BOIIPOCHI Ha 3aIlHTE.

4 0ajuIoB - CTYACHT IMOJHOCTHIO BBIMTOJHUII 33aJIaHUE C
HEOONBITMMH  HETOYHOCTAMH. [lokazan xopormme
BJIAJICHUS HAaBbIKAMM IPUMEHEHHUSA TOJY4YEHHBIX
3HAHWW W YMEHUH MpHU pelieHHH MPOo(HecCHOHATBLHBIX
3a/lad B paMKax YCBOCHHOTO y4eOHOTO Marepuala.
OtBeTrs1 Ha  OOJBIIMHCTBO  JIONOJHHTEIbHBIX
BOIIPOCOB Ha 3alIUTE.

3 0a/uIoB - CTYACHT TOJHOCTHIO BBITIOJIHHII 3a/IaHUE,
HO JIONYCTUJ CYyIIECTBEHHbIE HeToyHOCTH. [lokazan
YAOBJIETBOPUTEIBHOE BJIaJICHHEC HaBBIKAMH
MPUMEHEHHUS TIOJYyYCHHBIX 3HAHUW M YMEHHMH Mpu
pelicHMH Npo(eCCHOHAIBHBIX 3aJad B paMKax
YCBOEHHOTO yueOHoro marepuana. Ilpu orBerax Ha
JIOTIOJIHATENIbHBIE ~ BOMPOCHI  HA  3alIuTe  OBLIO
JIOIYILIEHO MHOT'O HETOYHOCTEM.

0 Ga/IoB - CTYACHT HE IOJIHOCTHIO BBITIOJIHHJI 3aja-
Hue. [Ipu BBIMOJHEHUM 3a7aHUs CTYIAEHT MPOJEMOH-
CTPUPOBAJI HEOCTATOYHBIM YPOBEHb BJIaJICHUS HaBBI-
KaM{d TPUMEHCHHS ITOJYUYCHHBIX 3HAHWUHW W YMEHUU
IIPU PEIICHUH NPOMECCHOHANBHBIX 3a7a4 B paMKax
VCBOEHHOTO yueOHOro matepmana. IIpu oTBerax Ha
JIOTIOJTHUTEIFHBIE BOMPOCHI HA 3alIUTE ObUIO JOMY-
IIEHO MHOYKECTBO HETOUYHOCTEH.

I[To pe3ynbpraTam 3alIMTHl KypCOBOTO MPOEKTa (pabOThl) BHICTABIISIETCS OLIEHKA 10 4-0aibHON
LIKaJIe OLICHUBaHU

- OLICHKA «OTJINYHO)» BBICTaBIIETCS CTYIEHTY, €CIIM B pabOTe COAEPKATCS JIEMEHThI HAyYHOTO
TBOPUYECTBA U JIEJAIOTCS CAMOCTOSATEIbHBIE BBIBOJIbI, JOCTUTHYTBI BCE PE3YJIbTaThl, YKa3aHHbBIE B
3a/laHuu, KauecTBO O(hOpMIIEHHUSI OTYETa COOTBETCTBYET YCTAHOBJIEHHBIM B By3€ TPEOOBaHUIM U
NP 3alIUTE CTYEHT MPOSBUI OTJIMYHOE BiIaJIeHUEe MaTepraioM paboThl U CIOCOOHOCTh apTyMEH-
TUPOBAHO OTBEYATh HA MMOCTABJIEHHBIE BOMPOCHI IO TEME PabOThI;

- OIICHKA «XOPOLIO» BBICTABIISIETCS CTYACHTY, €CIIU B paboTe JOCTUTHYTHI BCE pE3yNIbTaThl, yKa-
3aHHbIE B 33/IaHUHU, Ka4eCTBO OPOPMIIEHHUS OTUETa COOTBETCTBYET YCTAHOBJIEHHBIM B By3€ TpeOo-
BaHUSM U IIPU 3aIIUTE CTYJCHT MPOSBUII XOPOIIEe BIAJCHNE MaTePHaIOM pabOThl U CIIOCOOHOCTD
apryMeHTHPOBAHO OTBEYATh Ha IMOCTABJIEHHBIE BOIIPOCHI 110 TEME PaboThI;

- OIICHKA «Y/I0BJIETBOPUTEIILHOY BBICTABISETCS CTYJCHTY, €CJIU B pab0Te JOCTUTHYTHI OCHOB-
HbIE Pe3yJbTaThl, yKa3aHHBIE B 3aJJaHUU, KAUeCTBO O(hOPMIIEHUSI OTYETa B OCHOBHOM COOTBETCTBY-
€T YCTaHOBJICHHBIM B By3€ TPEOOBAHHSM U MPH 3aAILUTE CTYJCHT MPOSBUII YOBIECTBOPUTEIBHOE
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BJIaAICHUC MAaTCpHUaJIOM pa6OTLI u CHOCOGHOCTB OTBCYATh Ha 6OJIBHII/IHCTBO MMOCTAaBJICHHBIX BOIPO-
COB TI0 TeM€ padOTHI;

- OLICHKA «HEY/I0BJIETBOPUTEIILHO» BBICTABIIAETCS CTYJEHTY, €CJIM B pab0OTE HE JOCTUTHYTHI OC-
HOBHBIC Pe3yJIbTaThl, YKa3aHHBIC B 33JJaHUU HIIU Ka4eCTBO O(DOPMIICHHS OTYETa HE COOTBETCTBYET
YCTAaHOBJICHHBIM B BY3¢€ Tp660BaHI/IHM, HJIU IIPpU 3alIUTC CTYACHT NPOABUII HCYAOBJICTBOPUTCIBLHOC
BJIaJICHHE MaTePHAJIOM Pa0OThI U HE CMOT OTBETUTH Ha OOJIBIIMHCTBO TIOCTABICHHBIX BOIIPOCOB 110
TeME pabOThI.

3asaHus 1J1 TeKyIero KOHTPOJIsi 0 THCIHILINHE
6 cemectp

3agauu NpaKTHYECKUX 3aHATHI

1. B Tonke koT1a cxuraercs 600 M3 IpUPOIHOTO raza YTrepcKoro MeCTOPOXKICHHS COCTa-
Ba: CO2 = 0,2%; CHs = 98,5%; CoHs = 0,2%; CsHg = 0,1%; N2 = 1,0%. Onpenenuts 00beM
MIPOJIYKTOB CropaHusi mpu koddduimente u30bITKa Bo3ayxa B Tonke o = 1,15. Otet: V.r. =
7210 M3,

2. B Tonke kotna cxuraercs 2103 kr/4 manocepHuctoro mazyra coctana: CP = 84,65%; HP
=11,7%; SP = 0,3%; OP = 0,3%; AP = 0,05%; WP = 3,0%. OnpeaenuTs, Ha CKOJILKO OBbLI yBEIIH-
4YeH 00beM M0JJaBaeMOro B TOIKY BO3/yXa, €CJIM U3BECTHO, YTO MPH MOJHOM CTOPaHHUH TOILJIMBA
conepxanre RO2 B IBIMOBBIX ra3ax cHU3MIOCH ¢ 15 110 12%. OtBet: V.B. =6666 M%/u.

3. Onpenenuth 06beM MPOAYKTOB CTOPAHMS, MOMydaeMbIX HPH MOJHOM cropaum 2%10°
KI/9 KaparaHauHCKOTO yriist Mapku A coctaBa: CP = 54,7%; HP = 3,3%; NP = 0,8%; SP = 0,8%;
OP = 4,8%; AP = 27,6%; WP = 8,0%, ecii U3BECTHO, 4TO ABIMOBBIE Ta3bl coaepkaT ROz = 18%.
Otset: Vr = 12560 M*/u.

4. OnpenenuTh SHTAIBIIHIO MPOAYKTOB cropanus mpu koddduiirnente n30bITKa BO3IyXa 0=
1,2, o6pa3oBaBIIMXCs TIPU TIOHOM CropaHHM | Kr KamMeHHOro yris cocraBa: C° = 65%, H°=

1,5%, NP= 1%, O° = 1,5%, s”=1,5%, AP = 22,5%, WP= 7%, ecitu U3BECTHO, YTO TeMIeparypa

ra3oB Ha BbIxoje u3 tonku t=1100°C.

5. OnpenenuTh AeHCTBUTENBHOE KOJTMUYECTBO BO3IyXa /Ui cropams 1 m° rasa, ecim Ko-
sbdunment u30bITKa Bo3ayxa o=1,1, a TeopeTHyeckn HEOOXOAUMOE KOIMYECTBO BO3ayXa
V1=9,51 M3/Mm3.

6. Onpenenuth TEOPETHUECKA HEOOXOMMOE U JIEHCTBUTENIHOE KOTUYECTBO BO3AYyXa IS
CTOpaHMsSI aHTpAIUTA CIICAYIONIETo AeMenTapHoro coctaa: Cp = 76,4%, Hp =1,5%, Np = 0,8%,
Op = 1,3%, NP = 1,7%, AP= 13,3%, WP = 5%. Koadduiment n3bpiTka Bo3ayXxa B TOIOYHOHN Ka-
Mepe MPUHATH paBHbIM 0=1,2.

7. OnpenenuTh YHTANBIUIO MPOIYKTOB CTOPAaHUs HA BBIXOJIE M3 TONKHU 1M3 mpUpOIHOTO
raza ciuenyromero cocraBa: CO2=0,%; CHs=979%; N>=1,2%; C2He=0,5%; CsHg=0,2%);
C4H10=0,1%. Koa¢puument n3bbiTka Bo3ayxa npunath a=1,12. TemnepaTypa ra3zoB Ha BbIX0JIe
u3 tonku tr=1000°C

8. OmnpenenuTh TEOPETUUECKOE HEOOXOANUMOE U JEHCTBUTENILHOE KOJIMYECTBO BO3/IyXa IS
CropaHHUs KepOCHHA CIeIyIOero aneMenTapHoro cocrasa: CP=85%; HP=14,9%; NP=1%. Ko-
3 GUIMEHT U30bITKa BO3AyXa IPUHATH 0=1,3.

6 cemectp
Bonpocsl k codeceroBaHMIO
1. ITapoBble KOTJIBI B COBPEMEHHOM JHEpPreTHKE. Beayline HayqHO - UCCIEN0BaTENbCKUE
HHCTHUTYTBI, IPOCKTHBIC OPraHnu3aluu U KOTJIOCTPOUTCIIBHBIC 3aBOJbI.
2. IlpuMeHeHue napoBbIX KOTJIOB B IIPOMBIIIJIEHHOCTH U dHEpreTuke. MapkupoBka KOT-
JIOB.
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3. OCHOBHBIE OIIPEAEICHUS U TEPMUHOJIOTHS IPUMEHsIeMas B KoTenbHOU TexHuke. (Ilapo-
BOHM KOTEJI, BOJIOTPEHHBIN KOTEJI, TOBEPXHOCTh HAarpeBa (3KpaH, KUTIATUILHBIN My4OK, IMaponepe-
rpeBareib, BOASHOW SKOHOMal3€ep, BO3AYXOI010IPEBATEND), TONIKA, KOHBEKTUBHBIH ITY4OK).

4. O6mue cBeieHUs 0 MApOTYPOUHHBIX AJIEKTPOCTAHIUSAX U MECTE MAapOBOT0 KOTJIa B TEll-
J0BOHM cxeme. TexHonoruueckas cxema napoTypOMHHOM 3JEKTPOCTAHIMHU C IPOMEKYTOUHBIM
neperpeBoM napa, padoTraroiieil Ha MUHEpaIbHOM TOIUIHBE

5. Craguu npeobpa3zoBaHusl XMMUYECKON YHEPTUHU TOIUIMBA B 3JIEKTPUUECKYIO SPHEPTHUIO HA
NapoTypOUHHBIX FIEKTPOCTAHIIMSIX.

6. [TpunuunuansHas TemiaoBas cxema npocteimeil [ITOC Ha HachlEHHOM Mape U LUK
Penkuna B T-s nuarpamme.

7. IlpunuunuansHas TerioBas cxema npocrteiieit [ITOC Ha nmeperperom mape U UK
Penkuna B T-s nuarpamme.

8. IlpunuunuansHas Temaosas cxema npocteieii [ITOC ¢ npoMexyTouHbIM IEPErPEBOM
napa u uuki Penkuna B T-s quarpamme.

9. TermoBoii 6aanc mapoBoro kotia. Cocrapistomie OaraHca.

10. KoadduruenT nose3Horo nercTus napoBoro kotia. Bousuaue noreps Ha KI1J[ kotna.

11. Pacxon TorumBa. CriocoOb! onpesenenus. OCHOBHBIC (haKTOPHI, BIHSIOIINAE HA PACXO]]
TOTLIINBA.

12. Knmaccudukarus KOTeJIpHOTO TOTUINBA.

13. CoctaB roproyeit Macchbl U CyX0il Macchl TOIUIMBA. [ OprovKe AIeMEHTHI.

14. Knaccuduxanust TBepAbIX TOIUHB. [IoHsATHE 0 TEMIIOTBOPHON CIOCOOHOCTH TOILIMBA U
ee onpenesnenue. [loHsTre o 1eTy4yux B TBEPAOM TOILIUBE.

15. OcHOBHas xapakTepUCTHKa TOIUIMBA. BhICIIas u HU3IIas TEI0Ta CrOpaHHusl.

16. CriocoObl M METOABI OTIPEACTICHUS TEILIOTHI CTOPAHUs TOILIINBA.

17. Knaccuduxanust yrieu mo pasmepam KyCKOB U IO BBIXOJY JIETYYHUX M XapaKTEPUCTUKE
KOKCOBOT'O OCTaTKa.

18. T'openue TBepOro TOIIMBA.

19. TonnuBa npuMeHsieMble TAPOTYPOUHHBIX IEKTPOCTAHIIHSIX.

20. DneMeHTapHBIA COCTaB TBEPAOTO OpraHWYecKoro tormBa. OCHOBHBIE CBOICTBa Oy-
PBIX M KAMEHHBIX YTJICH.

21. DneMeHTapHBI COCTaB, CBOMCTBA U TOPEHUE MPUPOIAHOTO Taza TBEPIOTO U KHUIKOTO
toruBa. CTaguy cropaHus TOIUIMBA.

22. IloHsiTHE O CKOPOCTH PacHpOCTPAHEHUs, OTPBIBE U MPOCKOKe Tu1aMeHu. CriocoObl CKU-
raHus opranndeckux TormiuB. Ko dunment u3dbiTka Bo3ayxa. BinusHue Ha paboTy KoTia.

232MexaHN3MbI 00pa30BaHUs U METOIbI CHIYKCHUST OKCHIOB a30Ta.

9K3aMeHaIIHOHHI)Ie TEOPETHIECCKUEC BOIIPOCHI

1. Ilonatus o BoxsgHom mape. [lapooOpas3oBaHue, KHUIEHHE, HCIAPEHHUE, BIAXKHOCTb,
HaCBILIECHHBIN U neperpeTsiii nap. CTeneHs CyXoCTH U BIAKHOCTH.

2. O0miee yCTpOWCTBO KOTEIBHOM YCTAHOBKM M TPUHIMITHAIBHBIC MPOCTEUIIINE CXEMBI
BOJIONIAPOBBIX TPAaKTOB. KOMIIOHOBOUYHBIE CXEMBI KOTJIOB U pa3MELICHUE B ra30X04ax MOBEPXHO-
CTel Harpena.

3. OcHOBHBIE TapaMeTpbl pabOTHI NAPOBBIX U BOJIOTPEHHBIX KOTJIOB.

4. IlapooOpazoBaHue Ha TOPHU3OHTAJIBHBIX IOBEPXHOCTSAX, MApoOOpa3OBaHHWE B BEPTHU-
KaJIbHBIX TpyOax.

5. IlapooOpa3oBaHue B TOPU3OHTAIBHBIX TpyOax. PexxuMbl TeueHHs! BOJbI U Mapa B TOpU-
30HTAJIBHBIX TPYyOax.

6. Kpwusucsl mapooOpa3oBaHusi B MapooOpa3yoMuX TPyOax MapoBbIX KOTIOB. [IpruuuHbI
ux 00pa30BaHUs U MOCIEICTBHSL.

7. LIupKkyasiquOHHBIE CXEMBbl MApOBBIX KOTJOB C €CTECTBEHHOM LUPKYJSLUEH, NPUHYAU-
TENbHOW LUPKYJIALMEH U NPAMOTOYHBIX KOTJIOB. KpaTHOCTh LMPKYJISLHMH B 3aBUCUMOCTH OT
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LHUPKYJISLIUOHHON CXEMbl U NapONpPOM3BOAUTENBLHOCTH KOTiIa. Hamop ecrecTBEHHOW LUPKYIs-
LUH.

8. Ha3nauenne M cxeMbl MHOTOCTyrneH4aroro ucmnapenus. CocraB o0opynoBaHus, KOH-
CTPYKTHBHbIE 0OCOOCHHOCTU. Bubl M Opranu3anys NepuoIu4ecKoi U HenmpepbIBHOMN MPOYBOK.

9. KOoHCTpYKTHBHBIE XapaKTEPUCTUKU TPYO MOBEPXHOCTEW HarpeBa KoTioB. CopTamMeHT
KOTEJIbHBIX TPYO U MOHATHE 00 YCIOBHOM AHaMeTpe.

10. Mapku cranieii U 001acTH UX MPUMEHEHHS B MTApOBBIX KoTiax. [IpenenbHble TeMnepa-
Typbl Hapy>KHOW IIOBEPXHOCTU 000IpeBaeMbIX TPYO.

11. IMpuHIMNHAIBHBIE CXeMbI Ta30TPYOHBIX U BOJOTPYOHBIX MAPOBBIX KOTJIOB.

12. TexHonoruyeckue TpakThl KOTEIbHON YCTAHOBKM MX Ha3HAuY€HUE U UX B3aUMOCBS3b.
OcCHOBHBIE TEXHOJIOTUYECKUE MPOLIECCH] B KOTEJIBHBIX YCTAHOBKAX.

13. AspoauHaMuKa ra30BO3/YLIHBIX TPAKTOB KOTEJIBHBIX ycTaHOBOK. [loHsTHE O camoOTs-
re. OCHOBHOE ypaBHEHUE a3pOAUHAMUKH.

14. KV c ecrectBeHHoO# Tsaroi. Cxembl, 001acTu IpuMeHeHus. Pacripenenenue gaBieHUi
BO3/lyXa U ra3oB B TpakTe. JlIOCTOMHCTBA U HEOCTATKHU.

15. KV c ra3oBo3aymHseIM TpakToM I0J pa3psbkeHueM. JlocrouHcTBa U HepoctaTku. O6-
JacTu puMeHeHus. Pacnipenienenye qaBieHU BO3lyxa U ra3oB B TPAKTE.

16. KV c ypaBHoBemenHoi# Tsaroi. O0nactu npumeHenus. Pacnpenenenue naBieHuii Bo3-
JyXxa 1 ra3oB B TpakTe. JlOCTOMHCTBA U HEIOCTATKHU.

17. KV, paboratomue nox HaaayBoMm. Pacnipenenenue aaBieHui Bo3lyxa U Ia30B B Tpak-
te. O6nactu npuMeHenus. JJoCTOMHCTBA M HEOCTATKH.

18. KV -nmaporenepatopsl, paboTaroliye o] BHICOKMM JIaBJIeHUEM B Tollke. Pacrpenerne-
HUE JIaBJIEHUI BO3/1yXa U ra3oB B TpakTe. O0nacTu npuMeHeHus. JloCTOMHCTBA U HEIOCTAaTKHU.

19. T'azoTpyOHBIEe mapoBble KOTJIbI. CXeMbl U KOHCTPYKLIHUU TOPU30HTAIBHBIX 5KapoTpyO-
HO-JIbIMOT'apHBIX OOOPOTHBIX MAPOBHIX KOTIOB. [IpuHIMNINanbHas cxema paboThl.

20. T'azoTpyOHbIe mapoBble KOTJIBL. CXeMbl M KOHCTPYKLMHM BEPTHKAIBHBIX JKapOTPyOHO-
JBIMOTApHBIX TTAPOBBIX KOTJIOB. [IpuHIMNIManbpHas cxema paboThI.

21. OcHOBHBbIE JOCTOMHCTBA U HEJOCTATKU ra30TPYOHBIX KOTJIOB.

22. CxeMmbl M KOHCTPYKIIUU Ta30TPyOHO-BOOTPYOHBIX KOMOMHUPOBAHHBIX MAPOBBIX
koTJy0B. [IpuHnunuansHas cxema paboThl.

23. Pacnpenenenue moiv Teruia, Ha MOJOTPEB, UCIIAPEHUE U TIEPETPEB B KOTIAX IMPH Pas-
HBIX JIABJICHUAX U TeMIIEpaType napa Ha BbIXOJIE.

24. CxeMmbl BOJIONIAPOBOTO U Ta30BO3AYIIHOTO TPAKTOB SHEPTETHYECKIX KOTIIOB.
[TapameTpsl TENJIOHOCUTENEH B ONOPHBIX TOYKAX I'a30BO3IYLIHOTO M BOJONAPOBOIO TPaKTOB
KOTJIOB.

25. bapaGansl napoBsIx koTi0B. Ha3zHauenue, onpenenenue. TunopasmepHsiii psaj 6apa-
0aHOB 10 TuameTpy. MaTtepuarsl.

26. KoHctpykuus kopiryca napoBoro 6apadaHa KOTJIa BBICOKOTO U CPEIHEr0 JIaBJICHHUS.

27. Konctpykuus kopiryca 6apabaHa KOTJIa CO CIIOKHBIM KOHTYPOM LUPKYJISIIHH.

28. Buyrpubapabannsie yctpoiictBa. CenapallOHHbIE YCTpOHCTBa OapabOaHOB KOTJIOB.
BuyTtpu 0apaGaHHbIe IIUKIOHBI, IPOMBIBOUHBIE JIUCTHI, IbIpUYaThIE JHUCTHI, )KAJIO3UIHBIE cenapa-
Topbl. Ha3Hauenue, yCcTpoiiCTBO U KOHCTPYKIUH.

29. TlaponpoMbIBOYHBIE YCTpOiicTBa B OapabaHe KOTIIOB BBHICOKOTO NaBaneHus. Haznage-
HUE, CXEMBI Pa0OTHI.

30. TomouHbIe SKpaHBl KOTIAa KOTJIOB C €CTECTBEHHOHW IMPKYISIUEH, MPHHYIATSIHHON
UPKYJIALMEH U TPSIMOTOYHBIX KOTJIOB. CXeMbl ()eCTOHOB W adpOAMHAMUYECKHUX IOPOTOB.
Haznauenue ycrpoiictsa. Lllar Tpy0. KoHCTpyKIIMu 3KpaHOB ra30MIOTHBIX KOTJIOB.

31. KoHCTpyKuMHU M Ha3HAYEHHE JBYXCBETHBIX dKpaHOB. KOHCTPYKTHUBHBIE y3IIbl COEIU-
HEHUS KPaHHBIX TPYO ¢ KosuiekTopaMu. HazHadeHne KoieKTopoB.

32. Haznayenue BogoomyckHbIX TpyO. KoHcTpykTuBHBIE cxeMbl. COOTHOLIEHHE KHUBBIX
CEYEHUH BOJIOOIYCKHBIX U IKPAHHBIX TPYO.
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33. Kouctpykumu kpemieHuid sKkpanHbix Tpy0. Haznauenue. Cxembl kpemienuid. Crioco-
OBl pa3BOJIKM SKPaHHBIX TPYO B MECTaX yCTAaHOBKH I'OPEJIOK, J1a30B U IISJIENOK .

34. TomouHble KaMepbl KOTJIOB, BU/bI, KOHCTPYKIIMHA U OCHOBHBIE TOIIOYHBIE YCTPOICTBA
JUISL CKUTAHUS TOILIUBA.

35. Hasnadenue maponeperpeBareseil mapoBbiX KOTIoB. Pa3buBka Ha crynenu. Pacmoino-
JKEHHUE CTYICHEH B ra30X0/ax KOTia. Y CTPONCTBO ITAKETOB.

36. TemmepaTypHbIii pexuM pabOTHI mapomneperpeBarens. TeruioBas M TUApaBIMYecKas
pa3BepKa, CIoco0bl €€ CHUXKEHUS.

37. CxeMbl OJHOINIOTOYHBIX M JABYXIOTOYHBIX HapomneperpeBareneil. [IpuHIUIBI paboThI
naponeperpeBaresiei.

38. KoHCTpyKTHBHBIE CXeMbI MTAKETOB 3MEEBUKOB. [IpO0IBHBIN MONepeuHblii mar mnaxe-
TOB M 3MECBUKOB B ITaKETaX.

39. HasnadeHue paaMalMmOHHBIX MMapoIeperpeBaTeseii, KOHCTPYKTUBHBIE CXEMBI.

40. PagmanvoOHHO-KOHBEKTUBHBIA MaponeperpeBarenb. Ha3HaueHHe, KOHCTPYKTHUBHBIE
CXEMBI, LIar MEX/1y IaKeTaMu U TpyOaMH 3MEEBUKOB B ITAKETaX.

41. KoHCTpyKIMH M YCTPOWCTBO IPOMEKYTOUHBIX Maponeperpenateneil. Haznauenue u
cxema paboTel. OOIIEe YCTPOHCTBO.

42. CnocoObl peryaMpoBaHusl TeMIIEpaTyphl Iapa B CTyHeHsx napomeperpesareinsi. Co-
cTaB 000pyZOBaHUS CUCTEMbI. MeCTO B TEIJIOBOW CXEME U YCTPOMCTBO KOHJEHCATHON YCTaHOB-
KU COOCTBEHHBIX HYK/] U BIIPHICKUBAIOIINUX I1aPOOXJIaJUTEICH.

43. XBocTOBBIC MTOBEpXHOCTH HarpeBa. CocTaB, pa30OMBKa HAa CTYIIEHU U PACTIOIOKEHHUE B
razoxojax KotJa.

44. BopsHble SKOHOMaM3€epbl HE KUIISILEr0 U KUISIIET0 TUIA U UX KOHCTPYKTHUBHbBIE BU-
nbl. Hasznauenue, pa3ouBKa Ha CTYIEHH U OJIOKH, CXEMbl BKIIOUEHUS.

45. Bo3ayxoroaorpeBareiad KOTJIOB PEreHepaTUBHOIO U peKyrnepatuBHoro tumna. HaszHa-
YeHue, YCTPOWCTBO M obOjacTu mpuMeHeHus. Pa3OuBka Ha cTymeHu, KyObl, Oyoku. Cxembl
BKJIFOUEHUSI.

46. CnocoObl moJiorpeBa BO3Jyxa Ha BXOJ€ B Bo3ayxomnoporpenareib. KamopudepHsiii
MOJIOTPEB, MOAOTPEB PEUUPKYISIIUEH ropsuero Bosayxa. HeoOXonuMocTh W TeMrepaTypHbIN
pexuM nonorpeBa. KOHCTpYKTHBHBIE CXEMBI.

7 cemecTp
3aga4yu NPAKTHYECKHUX 3aHATHH

1. B Tomnke KOTJIa MaponpoU3BOAUTENBHOCTRI0O D = 7,22 Kr/c cKUraercs BBICOKOCEPHU-
cThiid Ma3yT coctaBa: CP = 83,0%; HP = 10,4%; SP = 2,8%; OP = 0,7%; AP = 0,1%; Wp = 3,0%.
OnpenenuTs pacnojaraeMyro TEIioTy B KJK/KI' T TEIUIOTY, MOJIE3HO UCIOJIb3YEMYIO B KOTJIE B
IPOIICHTAX, €CIM M3BECTHA TeMmeparypa momorpeBa masyra t= 90 °C, HaTypaibHBIH pacxoj
toruBa B = 0,527 kr/c, naBnenue neperperoro napa pr.n. = 1,3 Mlla, Temneparypa neperperoro
napa tr.im. = 250 °C, temneparypa nuraTeabHOM BOAbI tns = 100 °C, u BenmnunHa HEMPEPHIBHOM
npoayBku P = 4%. Otset: QP = 39044 xJIx/kr, q1 = 89,5%.

2. Onpenenute KIIJ] 6pyTTO 1 HETTO KOTENBHOM yCTaHOBKHU, pabOTaIOLIE HAa Ky3HEIIKOM
yrae mapku [l cocraBa: CP = 58,7%; HP = 4,2%; NP = 1,9%; SP =0,3%; OF = 9,7%; AP = 13,2%);
WP = 12,0%, ecnu u3BecTeH HaTypallbHbIN pacxon TomnuBa B = 0,24 kr/c, mapornpous3BoanuTeNb-
HocTh KoTna D = 1,8 kr/c, naBnenue neperperoro mnapa pua. = 4 Mlla, Temneparypa neperpero-
ro mapa tyn. = 450 °C, Temmeparypa nmurTaTeabHOM BOIBI tys, = 140 °C, BenmuunHa HepephIBHON
npoayBku P = 3%, pacxoj mapa Ha cOOCTBEHHBIE HYXKABI KOTeNbHOU ycTaHOBKH, Dc.H. =0,01
KI/C U JAaBJIEHUE Napa, Ha COOCTBEHHBIE HYXKIBL, Pen. = 0,5 MIla. OTBeT: Nopyrro = 90,6% ;Nuerro =
89%.
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3. B Tomke KOTia MaponpoM3BOIUTENBHOCThI0O D = 64 Kr/c cxuraercs Oypblil yroib c
Hu3men Ternotoi cropanus QPy = 15300 x/[x/kr. Onpenenuts pacxoj pacueTHOTO U YCIOBHO-
ro TormuBa, ecim u3BectHbl KIIJ[ kotna (OpyTTo) Nepyro = 89,3%; maBiieHne meperpeToro mapa
pun. = 10 MIla, Temneparypa neperperoro mapa ton. = 510 °C, Temmneparypa muTaTeabHON BOJIBI
tr.B. = 2150 °C, morepu TorumBa co nuIakoM Qaums = 172 kJK/KT, TOTEPH € MPOBAJIOM TOILTHBA
Qamp= 250 xJ[X/Kr, mOTEpH TEIUIOTHI C YACTHIIAMU TOIUIMBA, YHOCUMBIMH YXOJSIIMMH Ta3aMH,
Qays= 190 xJlx/kr. OTBeT: Bp = 11,4 k1/c, By = 6,06 xr/c.

KypcoBoii npoekt

3anaHue Ha KypcoBoW NpoekT: [Ipon3BecTH TEMIOBOI pacueT MapoBOro WM BOJOIPEHHO-
ro Komia. Mapky KOTJIa ¥ BUJ CKUIAa€MOT'0 TOILIMBA 3a4a€T IIPENnoaaBaTellb.

KypcoBoii mpoekT BeimonHsieTcst B 7 1 8 cemecTpax.

KypcoBoiil IPOEKT BBINIOJIHAETCS B TPH dTaIa:

nepBbIid dTan — PacuetHo - rpadudeckoe 3aganue (PI°3);
BTOpO# »Tan — KypcoBoil MpoeKT.

PI'3 siBiisieTcst 4acThi0 KypcOBOTO IPOEKTa M BHITIOJIHsETCS B 6 1 7 cemecTpax, a B 8 ce-
MECTPE IOJIHBIM KypCOBOM MPOEKT BKJIIOYAs MIEPBYIO U BTOPYIO YaCTh.

Tema PI'3 «PacueT 53KOHOMUYHOCTH U TOTIKU [MAPOBOTO KOTJIA MAPKH ...)».

[Ipu Bemonnenuun PI'3 nepBoro srana:

1. IlonGupaTe onucaHue U YEPTEKU KOTJIa B COOTBETCTBUM C MAapKOM 110 3aJJaHUIO, B COOT-
BETCTBUE C KAaTaJIOTaMU 3aBOJIOB-U3rOTOBUTENIEH, HOMEHKIATYpOU KOTJIOB JEHCTBYIOIIUX JJIEK-
TPUYECKUX CTAHLUH, JHEPIreTUYECKUX LIEXOB ITPOMBIIUICHHBIX IIPEANIPUATHN.

2. YcTaHOBUTH paboyne napaMeTpsl KOTia:

MapONPOU3BOIUTEIHLHOCTD KOTJIA — T/4;
Temneparypy neperpesa napa — °C;

naBIeHue neperperoro mapa — MIla (kr/cm?);

TeMIeparypy nurateabHol Bojibl — °C U Ipyrue JaHHble HEOOXOIUMBIE [Tl pacyeTa.
[Tomo6path 3HEpreTHYECKNE XapaKTEPUCTHKH CKUTAeMOT0 TOILIMBA.

ITpoussectu pacuer:

KOJIMYECTBO BO3/lyXa U 00BbEMBI IIPOAYKTOB CTOPaHHUs TOILINBA;

SHTAJIBIIUU BO3/yXa U MIPOAYKTOB CrOpaHUs;

SHTAJIBIIUN U TeMIepaTyp NpOAYKTOB cropanus B nuamnaszone ot 10 go 2100 °C ans To-
MIOYHOU KaMephbl, MaporeperpeBaTes, KaxkI01 CTYIIEHH BOASIHOIO SKOHOMai3epa U BO31yXOIIO-
JIOTpeBaTeNsl U COCTABUTH TAOJIUILY;

TEeII0BOro 6ananca kotia, onpenenuts KITJI u pacxon Tormaa;
BBIMIOJIHUTh pacueT TONKU T'€OMETPUYECKUX (KOHCTPYKTHBHBIX) XapaKTEPUCTHK TOI-

K1), IaporeperpeBaTesi, BOASHOTO SKOHOMaii3epa U BO3AyXOI010IpeBaTesl.

[Tpu BeinonHenuu PI'3 BToporo srana:

IIPOM3BECTH pacyeT TEIJI00OMEHA B TONKE U ONPEECIUTh TEMIIEpATypy ra3oB Ha BBIXO-
JI€ U3 TOIIKH;
IIPOU3BECTH pacyeT pagualMOHHOTO MaponeperpeBarTers.

[TepBoiii u BTOpOii 3Tan PI'3 nomkeH BbITh 0OpMIIEH Kak TEKCTOBBIN MaTepHal.

B mepgoit wactu PI'3 mpuBecTn ommcaHue MapoBOTO KOTJA, MPUBECTH €ro 4epTex (pas-
pe3). UepTex J0KeH ObITh BBINOJIHEH B COOTBETCTBUHU C TPEOOBAHUSMHU MALTHHOCTPOUTEIBHOTO
YEPUYCHHUS.

Hw

CtpyKTypa U coliep:KaHre KypCOBOTO IMPOEKTa MpeACcTaBiIeHbl B TabuuLe 4.

Ta6mmma 4 — CTpykTypa U coJiep>kKaHhe KypCOBOTO MPOEKTA

HanmenoBanme ConeprkaHue mpoeKTa
pasziesnoB
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Haumenosanue
pa3zienoB

ConeprxkaHue mpoeKTa

Pa3paboTka pacyeTHBIX
0JIOK cXeM BOJOIAapPOBO-
r'O ¥ BO3JIYIIHO ra30BOTO
TPaKTOB.

Odopminenne pacyeTHbIX OJOK CXeM, AJisi KOHTPOJISI pe3ysIbTaToB
TEIUIOBBIX pacueToB. OOOCHOBaHUE BHIOPAHHBIX MAPAMETPOB TEI-
JIOHOCUTEJIEH B OIOPHBIX TOYKAX ra30BO3AYLIHOIO U BOJIOIAPOBO-
r0 TPAKTOB, HE YKA3aHHBIX B 3a/IaHUH.

KoncrpyktuBHble  xa- | KoHCTpyKInu TOMOYHOM KaMepbl, CTyNeHel maporeperpenares,
PaKTEPUCTUKH  KOTEIb- | CTyNEHEH BOASHOTO SKOHOMaii3epa M BO3IyXOIMOJOTPEBaTeNsl MX
HOTO arperaTa IeOMETPUYCCKHE XapaKTePUCTHKH — IUIOUIAJH MOBEPXHOCTEH
HarpeBsa, AUaMeTPbl TPYOHBIX CHCTEM, IIar TpyO H T.II.
[Toctpoenne |-t pma- | DaeMeHTapHBIN COCTAB M HU3IIAS TEIUIOTA CTOPAHHS TOIUIMBA.
rpaMMBbl Onpenenenre o0beMa U MAPIHUATIBHBIX JaBICHUN MPOTYKTOB CrO-

paHusl.
Ornpezenenre TEIIOCOACPKaHUS (PHTAIBIHNK) JBIMOBBIX Ta30B.
[Toctpoenue |-t nuarpammel. TemsoBoil 6anmaHC W OmpenereHHE
pacxo/ia TOIIMBA.

TemioBoit pacuer To-
IIOYHOU Kamepbl

Pacuet TennooOMeHa B Tomnke. TenaoBocnpusTHE HCHAPUTEIBHBIX
IIOBEPXHOCTEN Harpesa. Pacuer TemiiepaTypbl ra30B Ha BBIXOJE U3
TOIIKH

TennoBol pacuer Moro-
JOYHOTO  MapoIerpeBa-
TEJIS, IMUPMBI U (hecToHA

Cpennee TemaoBOe HaNpPsLKEHUE Jy4EBOCIIPUHUMAIOLIEH MOBEpX-
HOCTH HACTEHHBIX paJuallMOHHBIX [MOBEPXHOCTEN Harpesa, LIMPM
u ¢ecrona. KommuecTBo JIyducToro Teruia, BOCIPHHATOTO JIyde-
BOCIIPMHMMAIOLIEH MOBEPXHOCThIO IUpM. TemnepaTypa napa Ha
BXOJI€ B IIMPMBI M BBIXO/I€ IIUPM U (eCcToHA

Pacyer KOHBEKTHBHOTO
naporneperpeBaTes

Temrieparypa ra30B Ha BXOJIC M BBIXOJIC B CTYIICHU KOHBEKTUBHO-
ro maporeperpeBareis. TerIoBOCHPUSTHE IaporeperpeBaTes
koTsa. Temmeparypa mapa Ha BXOJIE M BBIXOJIC M3 CTYIICHEH Mmapo-
neperpeBaTe’isl

Pacuer BTOpMYHOrO neE-
perpearels

TemmepaTrypa ra3oB Ha BXOJE BO BTOPUYHBIA IIEpErpeBATENb U
BBIXOJIE U3 HEro. TemiepaTypa mapa Ha BXOJE U BBIXOJE U3 Iapo-
neperpesarens TermIoBOCHpUITHE BTOPHUYHOTO MaponeperpeBarTe-
s

Pacuer BoagHOrO 53KO-
HOMali3epa

TemmepaTypa ra3zos Ha BXOJ€E U BBIXOJIE B CTYIIEHU BOJSHOTO KO-
HOoMam3epa. TeMiiepaTypa NMUTATEIBHON BOJBI HA BXOJE B DKOHO-
Maii3zep. Temrneparypa nuTaTeIbHON BOJBI HA BBIXOJE U3 CTYIICHEHN
SKOHOMam3epa. TemnoBoCpusTre SJKOHOMan3epa.

Pacuer  Bo3myxomono- | Temneparypa Bo3yxa Ha BXOJIE€ U BBIXOJIE U3 BO3AYXOIOA0IPEBa-

rpeBaTess tens. Temneparypa razoB Ha BXOJ€ U BBIXOJE M3 BO3JyXOIMOJO-
rpeBaressl.

VYrounenne temnoBoro | [loteps Terna ¢ yxoasmumu razamu. CyMMapHbI€ TEIUIOBBIE IO-

Oaanca tepu u KI1J[. PacuetHslil pacxon Tonimsa.

Odopmnenne  pacueT- | BHeceHne Ha cxembl pe3yibTaTOB PAacUETOB TEMIEpaTyp BOJIBI,

HBIX OJIOK CXeM BOJIO-
MapoBOr0 M BO3AYILIHO-
ra30BOT0 TPAKTOB.

napa, BoO3ayxa U yxoasalux ra3oB Ha BXOAC W BBIXOAC U3 K&)I(I[Oﬁ
IMMOBCPXHOCTHU HAI'peBa.

I'paduaeckast qacTp:

1. BBI6paTB YCPTEK KOTJIA U COITIaCOBATH €T0 C PYKOBOAUTCIIEM KYPCOBOT'O ITPOCKTA

2. BBINOIHUTB YepTexk MPOJOIBHOIO pa3pe3a KOTia B COOTBETCTBHM C 3aJlaHUEM U 0(op-

MUTH ero Ha popmate Al.

3. CocTaBUTh CIICITUPUKAIHIIO K YEPTEKY.
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Bomnpock! k cobecenoBanmio

1. Knaccugukanus napoBbIX CTallMOHAPHBIX KOTJIOB IO JABJICHUIO M TeMIEpaType nepe-
IPETOro napa.

2. Knaccugukanus napoBbix KOTJIOB 10 0COOEHHOCTSIM ra30BO3yIIHOIO TPAKTa.

3. Knaccudukanust mapoBeIx X KOTIOB MO ()a30BOMY COCTOSIHHIO BBIBOJMMOIO M3 KOTJA
JIAKA.
. Knnaccu¢ukanus mapoBbIX KOTJIOB MO THUITY TOOYHOTO YCTPOWCTBA.
. Knnaccugukanus napoBbIx KOTJIOB 10 BUy BOJONIAPOBOI0O TPaKTa.
. Knnaccu¢ukanus mapoBbIX KOTJIOB IO JaBJICHHIO MTOJIy4aeMOTo 1apa.
. Knnaccu¢ukanus mapoBbIx KOTJIOB [0 MOLTHOCTH U THILY I1OI0TPEBA BO3IyXa.
. Knnaccugukanus u xapakTepuCTUKH BOJOTPEHHBIX KOTJIOB.
. MapkupoBKa 11apoBbIX U BOAOIPEHHBIX KOTJIOB.

10. KoHCTpyKIIMM TOPU30HTAIBHBIX MAPOBBIX KOTJIOB C MPOAOJIBHBIM U MONEPEYHBIM Oa-
pabGaHoM. /IocToMHCTBA U HEAOCTATKH.

11. KoHcTpyK1MM ropu30HTaJIbHBIX TAPOBBIX KOTJIOB cucTteMsbl [1lyxoBa.

12. KOoHCTpYKITMH TOPU30HTAIBHBIX MTAPOBBIX KOTJIOB cUCTeMbl baOkok-Buibkokc.

13. ITapoBbie KOTJIBI HU3KOW KOMIIOHOBKH. OCHOBHBIE KOHCTPYKIIUU CXEMBI paboThl. Tpak-
ThbI KOTJIOB.

14. KoMOHOBOYHBIE CXEMBI KOTJIOB HU3KOH KOMIIOHOBKH.

15. Cxembl M KOHCTPYKIIMU JBYXOapabaHHbIX MapoBbiX koTioB O, D, A.

16. ITapoBsie koTiibl TUna JIE. PacnonoskeHue moBEpXHOCTEN HarpeBa. DKpaHHbIE U KOH-
BEKTUBHBIE IIYUKH TPYO.

17. Ilaposeie koTibl THna JJKBP. Pacnonoxxenue nmoBepxHOCTEl HarpeBa. DKpaHHbIE U
KOHBEKTHBHBIE ITyYKU TPYO.

18. [upkymnsaius BoAbI U TIapa B IByx0apabaHHbBIX KOTiIax. CXeMbI IUPKYJISIIHOHHBIX KOH-
TypOB.

19. KoMnnoHOBOYHBIE CXEMbI BEPTUKAJIBHBIX BOJOTPYOHBIX I1aPOBBIX KOTJIOB.

20. IMTapossie koTibl IT u T -00pa3HbIX KOMIIOHOBOYHBIX cXeM. Pacronoxenue noBepxHo-
cteil HarpeBa. OCHOBHbBIE JJOCTOMHCTBA U HEIOCTATKH.

21. IlapoBbie koTiBI N -00pa3HOi KOMIIOHOBKU. PacrnonoxkeHne MoBepXHOCTEH Harpesa.
OcHOBHBIE TOCTOMHCTBA U HEIOCTATKHU.

22. ITapoBeie koTabl U-00pa3HOil KOMIOHOBKM ¢ MHBEPTOPHOM M IjieyeBoi Tomkoil. Pac-
M0JIO’KEHHE TOBepXHOCcTel HarpeBa. OCHOBHBIE JOCTOMHCTBA U HEJAOCTATKHU.

23. IlapoBble KOTiIbI OamieHHONW KOMIOHOBKH. Pacnonoxenue nosepxHocteid Harpesa. Oc-
HOBHbBIE JJOCTOMHCTBA U HEIOCTATKHU.

24. TlapoBbie KOTJIBI C KOJBIEBOM Tomkoil. Pacnonoxkenue nmoBepxHocTeil HarpeBa. Oc-
HOBHbIE JJOCTOMHCTBA U HEIOCTATKHU.

25. KoHCTpyKIIMM BOJOTPYOHBIX SHEPTETHUECKUX MAapOBbIX KOTIOB. [IapoBbIie KOTIIBI ¢ KU-
MSATUIBHBIMU IIyYKaMu TpyO

26. CocraB 000py10BaHMs KOTEIbHOM ycTaHOBKU. OCHOBHOE M BCIIOMOTaTeIbHOE KOTEIb-
HOe 000pyZ0BaHKE, HA3HAUYEHUE.

27. CxeMbl IapOBOJASHBIX TPAKTOB NAapOBbIX KOTJIOB. IlapaMeTpsl KpUTHYECKOTO COCTOSI-
HUS BOJIBIL.

28. LlupKynsmus BoJbl U NIapa B BEPTHKAIbHBIX MAapoBbIX KoTiax. IloHsaTHE 0 mpocTom n
CJI0KHOM LUPKYJISIIUOHHOM KOHTYpE.

29. OcHOBBI ruApoAMHaMUKHN NapoBbiX KoTioB ¢ Ell. J[Bwxymuii Hanop EILl. OcHoBHOE
ypaBHEHUE TUPKYIISAIUH.

30. OcHoBBI TuApoaMHAMUKN NapoBbIXx KOoTiI0B ¢ Ell. KpaTtHocTh mupkynsanuu. 3aBucu-
MOCTb KPaTHOCTU HUPYISILIUK OT MapONPOU3BOAUTEIHHOCTH KOTIA.

31. Hapymenust B paboTe KOHTYpa €CTECTBEHHON HMPKYJsIMU. [Ipn HU3KOM 3HAYEHUU
KpPaTHOCTH IIUPKYIISIIHH.

O 0 3 O\ L
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32. Hapymenust B paboTe KOHTypa €CTECTBEHHON HUPKYIALUU. PexXuMbI cO CBOOOIHBIM
YPOBHEM B IIOJIbEMHBIX TPy0Oax, BEIBEJICHHBIX B MApOBOi 00beM OapabaHa.

33. Hapymenust B paboTe KOHTypa €CTECTBEHHON HUPKYIsAIuU. ONpOKUIbIBaHUE TUPKY-
IA0uK. 3aCTON NUPKYISUuu. [IpudnHbI ¥ MyTH yCTpaHEHUS.

34. CryneHuaroe ucrapeHre B 0OapaOaHHBIX MapOBBIX KOTJIAX, Ha3HAYECHUE U OCHOBHBIC
CXEMBI.

35. Crynenvaroe ucmnapeHue B 0apabaHHBIX MAapoOBBIX KOTIaxX. KOHTYpHl HUPKYJISIUHA C
BBIHOCHBIMM LIUKJIOHAMH.

36. Opranuzarus mpoayBok 6apadbanHoro koria. HasHaueHue u CXeMBbl.

37. Pacmdpurtend HENPEpPbIBHOW W NEPUOJAMYECKOM MPOJYBOK IMAPOBBIX KOT-
JIOB.HAa3HAUEHUS U KOHCTPYKIIUHU.

38. Cxema mapoBOro Kotja ¢ €CTECTBEHHON HMUPKYJsauuen. [TpuHIuner paboTel U B3aMO-
CBSI3b IIOBEPXHOCTEH Harpesa.

39. OcHOBHBIE TOCTOMHCTBA U HEAOCTATKU NapoBbIX KOTJIOB ¢ ELl.

40. ITapoBble KOTJIBI ¢ MHOIOKPAaTHOW NPUHYIUTENBbHON LUpKysuued. Cxembl, cOCTaB
o0opynoBanusi. O6sacTb NpUMeHeHus. JlIOCTOMHCTBA U HEJOCTATKH.

41. bapaOaHHbIi KOTen ¢ KOMOMHMpPOBaHHOM HMpKyisinued. Obmacte npumeHeHus. [lo-
CTOMHCTBA U HEIOCTATKH.

42. IlpssmoTouHble MapoBble KOTIbL. LlupKynsuus BoAbl U mapa B NPSIMOTOYHBIX KOTJIAX.
CxeMbl pacnosoKeHus IOBEPXHOCTEHN Harpesa.

43. TlpsMOTOYHBIE MapoOBbIE KOTJIbI CHUCTEMBbl Pam3uHa, pacrnosioXeHHEe HNOBEPXHOCTEN
HarpeBa. Cxema paboThl KOTJIA.

44. Ha3znaueHue MepexoHON 30HBI MPSIMOTOYHOTO IMAPOBOTO KOTJIA. Ee MecTo B KOH-
cTpykunu. Cxema KoTja ¢ IepexXoIHON 30HOM.

45. IlpssmoTouHble mapoBble KOTJIbI cucTeMbl 3yiblepa u bencona. Pacnonoxenue mo-
BEPXHOCTEH HarpeBa U CXeMbl KOHCTPYKLUN U pabOTBHI.

46. OCHOBHBIE IOCTOMHCTBA U HEIOCTATKH MPSMOTOYHBIX ITAPOBBIX KOTJIOB.

47. O6nacTy NPUMEHEHUs IPSIMOTOYHBIX KOTJIOB U UX OCHOBHBIE ITapaMETphI.

48. [lapoBble KOTJIBI C IPUHYAUTEIBHONW LUPKYIALKENd Manol KpaTHOCTU. KOHCTpyKTHB-
Hble cxeMmbl. Haznauenue. [Ipuniunst pa®oThl. JIOCTOMHCTBA U HEJOCTATKHU.

49. HuzkoHamopHble M BBICOKOHAIMOPHBIE MAPONPOU3BOASIINE YCTaHOBKU. OCHOBHBIE
cxembl. HazHauenue. JIocTOMHCTBA M HETOCTATKH.

50. BricokoHanopHble MapoBble KOTIbI - maporeneparopsl. KoncrpykrusHbie cxeMbl. O6-

JaCTHU MPUMEHEHHUs. JIOCTOMHCTBA U HENOCTATKHU.

51. Kotnel-yrunuzaropsl. Haznauenue. KoncrpykruHble cxembl. [IpuHIuNbe paboThl B
COCTaBE€ TEXHOJIOTMYECKHUX YCTaHOBOK.

52. Kotnbl HEMpsSIMOTO NIEHCTBHS U C HE BOISHBIMH TEIUIOHOCUTENSIMH. [IByXKOHTYPHBIH

napoBoii kotesn. Haznauenue u o0mactTi mpuMeHeHHUsL.

TeopeTnyeckue BONPOCHI K 324eTy C OIIEHKOH

1. TloBepxHOCTH HarpeBa MapoBOro KOTJa UX Ha3HaueHHe. MecTo B TEIUIOBOM CXeMe Tel-
JIOBOM DJIEKTPOCTAHLIUU NApOBOro KoTia. [[puHIMIIBEI KOMIIOHOBKH.

2. Pacnpenenenue nonu Temia, Ha MOJOTPEB, HCIAPEHNE M MEPErpeB B KOTJIAX MPU pas-
HBIX JABJICHUSX U TEMIIEpAType Napa Ha BBIXOJIE.

3. CxeMmbl BOJOMIapOBOTO M Ta30BO3IYITHOTO TPAKTOB YHEPTETHIECKUX KOTIIOB.

4. TlapameTpsl TEMJIOHOCUTENIEH B OMOPHBIX TOYKAX Tra30BO3/YIIHOTO W BOJOIMNAPOBOTO
TPaKTOB.

5. Ha3naueHnue, yCTpoiCcTBO U OCHOBHBIE TPeOOBaHHUS K KapKacaM KOTJIOB.

6. Hasnauenwue, coctaB 000pyIOBaHUS U TEXHOJIOTHYECKASI CXeMa CTAHIIMOHHOHW TOTUINBO-
[10/1a4¥ TBEPAOIO TOILIUBA.
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7. Ha3nauenwue, coctaB 000py1OBaHHS M TEXHOJIOTMYECKas CXeMa KOTIIOBOTO TOILJIMBHOTO
TPaKTa TBEPIOTO TOILUIMBA CO CPETHEXOIHBIMHI U BBICOKOOOOPOTHBIMH MEJIbHUIIAMH.

8. Hasnauenue, cocTaB 000pyJIOBaHUS U TEXHOJIOTHYECKAsI CXeMa KOTJIOBOTO TOIUIMBHO-
T'0 TPaKTa TBEPIOTO TOTUIUBA C THXOXOJIHBIMU MEIbHHUIIAMHU.

9. Hasnauenume, coctraB 00OpYZOBaHMS M TEXHOJOIMYECKass CXeMa Ma3yTOXO3siCTBa
TOC.

10. Hasznauenwme, coctaB 000pyZOBaHHS U TEXHOJOTHYECKAsI CXeMa Ia30BOTO XO3SHCTBA.

11. Ha3naueHue Ma3yTHBIX ()OPCYHOK, OCHOBHBIE THITbI U YCTPOMCTBO.

12. Ha3naueHue ra3oBbIX TOPEIOK, OCHOBHBIE TUIIBI M YCTPOHCTBO.

13. Ha3naueHue Ta3o- Ma3yTHBIX TOPEJIOK YHEPreTUYECKUX KOTIIOB, OCHOBHBIC THIIBI U
YCTPOMCTBO.

14. Bo3ayxoHanpaBJISIIOLIME YCTPOHCTBA Ma3yTHBIX (DOPCYHOK M ra30BbIX ropeiok. Kon-
CTPYKTHBHBIE CXEMBI,

15. Ha3naueHue BO3yXOBOJIOB KOTJIOB, TEXHOJIOTHYECKHUE CXEMbI IEPBUYHOTO, BTOPUY-
HOTO ¥ TPETUYHOTO BO3IyXa.

16. Ha3naueHue ra3o- Ma3yTHBIX TOPEJIOK MPOMBIIIICHHBIX KOTJIOB HU3KOTO JIaBJICHUS,
OCHOBHBIE THITBI U YCTPOMCTBO.

17. Ha3naueHHE U CXEMBI CUCTEM PEIUPKYJISALUHU JIBIMOBBIX Ta30B.

18. Ha3naueHme MbUICYTONBHBIX TOPEIOK, OCHOBHBIE THUIIBI M YCTPOHCTBO.

19. Has3naueHue TATOAYTHEBBIX MAIIMH, OCHOBHBIC THITBI H YCTPOHCTBO.

20. Ha3nauenue u coctaB 00OpyIOBaHUS CHCTEM T'HAPO30JIONLIAKOYAATICHUsA. TeXHOIIO0-
THYECKUE CXCMBI.

21. Ha3nauenue, yCTpOWCTBO YCTaHOBOK IUIAKOYJAJICHUS KOTJIOB C TBEPIBIM U KHUIKUM
HUIAKOY/IaJICHUEM.

22. Ha3nauenue, BUIBl M1 yCTPOHCTBO YCTAHOBOK CYXOTO 30JI0YyJIaBINBAHUSI.

23. Ha3znauenue, BUJBI U YCTPOWCTBO YCTAHOBOK MOKPOTO 30JIOyJAJICHHS C TpyOamu
«Bentypn».

24. Ha3naveHue yCTPOWCTBO YCTAHOBOK MOKPOTO 30JI0yalieHHs] KOHCTpYyKiuu [laHapuHa.

25. Ha3naueHue u yCTpOMCTBO MOKPOIPYTKOBBIX YCTAHOBOK 30JI0YJIABJIHBAHHUS.

26. HasnaueHue U yCTpPONCTBO HApY>KHBIX T'a30X0JI0B KOTJIOB M ABIMOBBIX TpyO (OeToH-
HBIX, KHPITHYHBIX U CTAJbHBIX).

27. Ha3naueHue TeIJIOBON M3OJSIUU U 00OMYpOBKH KOTJIOB. Kiaccudukanus oOMypoBOK,
KperuieHne Ha KoTiie. OCHOBHBIE IPUMEHSEMBIE TETITION30JIAIIMOHHBIE MaTEPHAIIBL.

28. CocTtaB, Ha3HAYE€HUE U YCTPOMCTBO TPYOOIPOBOJHBIX CHUCTEM, HEOOXOJIUMBIX B MPO-
1[ecce HKCIUTyaTaluy KOoTia (aBapuiHbINA CIIHMB, MPOAYBKH, BEIXJIOMHBIE TPYOOTIPOBOIBI C TITYIITH-
TEJISIMU, BIPBICKOB b U T.II.).

29. YCTpOICTBO IIIaBHBIX M PACTOIIOYHBIX TAPOIIPOBOIOB M MUTATEIBHBIX TPYOOIIPOBOIOB
UX OTOpHI U NojBeckl. HazHaueHue penepos.

30. Hasnadenue, yCTpOWCTBO U COCTaB 00OPYIOBaHUS JIJIsl HAPYKHON OYMCTKH MTOBEPXHO-
CTel HarpeBa KOTJa OT 3arpsi3HCHUH.

31. Bunel v Ha3HAuUEHHE apMaTyphI ISl H3MEPEHUS TaBICHUS U TEMIIEpaTyphl. Y CTAHOBKA
JUI KOHTPOJIS NTapaMeTpoB Ha KOTJIOBOM BCIIOMOTaTelIbHOM OOOPYAOBaHUH, TPYOONpPOBOJaX U
TIOBEPXHOCTSIX Harpena.

32. TpybonpoBoaHas apMaTypa Ha3HaueHue, Kinaccuduxanus, obiiee ycTpoicTBo.

33. VYcrpoiicTBa s ©3MEPEHHSI PAaCX0/I0B Ta3a, Ma3yTa, BObI, Tapa HU3KHUX IMapaMeTpoB,
napa BBICOKHMX NapameTpoB. [IpuHIun AeiicTBUS U KOHTPOJIb U3MEpsieMbIX BennyuH. TpeboBa-
HUS K YCTaHOBKE B TPYOOITPOBO/IaX U MAPOIIPOBO/IAX.

34. NMmycHoO - mpeioXpaHUTeNbHbIE yCTpoiicTBa KOTJIOB. HazHaueHue, KOHCTPYKIMS U
TEXHOJIOTHYECKasi CXeMa, IPHHIUT JISHCTBHS.

35. KomneHncarops! TEIOBBIX EpeMeNIeHHH TpyOOpOBOIOB Tropsyeil BOAbI U Mapa, BO3-
JyXOBOJIOB M Ta30X0JI0B.
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36. Hasnauenue u oOuiee ycTpOHCTBO KOTJIOBOM rapHUTYpHI. Y CTAHOBKA HA KOTJIE, CIIO-
COOBI KperICHUS.

37. TlpuHnunuagIbHBIE TEIUIOBBIE CXEMBbl HAPOTYPOMHHBIX YCTAHOBOK aTOMHBIX AJIEKTPO-
cTaHUMWA. MecTo B TEIJIOBOM CXEME aTOMHOI'O PEaKkTopa.

38. JlocTOMHCTBA M HEIOCTATKU aTOMHBIX AJIEKTPOCTaHIUi. OCHOBHBIE BUBI paCIETIs-
OILIETOCS TOILJIMBA.

39. OOGmee yCTpOWCTBO U BUABI PEAKTOPOB aTOMHBIX AJIEKTPOCTAHLIUH.

40. Haznauenue u oOuiee yCTpOIMCTBO OMOJOTHUYECKON 3alUThl aTOMHBIX PEAKTOPOB.

41. Oomee ycTpoiicTBO, Ha3HaueHne TBOmoB. YcrpoiictBo coopku TBIn0B 1 ycraHoBKa
UX B PEAKTOP.

42. HaznadeHue, yCTPOHCTBO M YCTaHOBKA B pEaKTOpax CTEPKHEH YyIpPaBICHUS U 3AIIUTHI.

43. TlaporeHnepaTopbl aTOMHBIX JIEKTPOCTAHLIUI, HA3HAYEHHE U MECTO B TEIIJIOBOU CXEME.
KoHcTpykTHUBHBIEC BU/IBI U 00I1I€€ YCTPOICTBO.
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Jlucr perucrpanun usmenenui k PI1J1

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KJICHUS U3MEHEHUS

KommuectBo CTpaHul
N3MCHCHUA

Ioamnuce
pa3pabotunka PI1]]




