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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 00pPa30BaTEeNbHOIO CTaHAAPTa, YTBEPXKICHHOTO NpukazoM MuHoOpHayku 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 TertosHepreTuka 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

toctuiuu Poccutickoit @enepanuu 07 oxtsiops 2015 r., peructpannonasiii Ne 39215).

3amaun
[LUIUHBI

JAUCIU-

M3yuyeHne KOHCTPYKTUBHBIX CXE€M KOTEJIbHBIX YCTAHOBOK U IIapOre€HEPaTo-
poB. OcBOEHME METO/IOB TEIUIOBOIO pacdyeTa 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
apMatypa. 8. OCHOBBI SKCILTyaTalluy KOTEIBHBIX YCTAHOBOK.

9. Ilaporenepatopbl aTOMHBIX 3JIEKTPOCTAHIIUHA.

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 (opMHpOBaHHUE cieayrommx kommneTeHuuid B coorBercTBUM ¢ ®PI'OC BO u ocHOBHOI
o0Opa3oBarenbHON TTporpammoit (Tabmwuma 1):

Ta6n1/1ua 1- KOMHCTCHHI/II/I WU MHAUKATOPBI UX JOCTUKCHU

Kox u HaumenoBaHnue Komiie-
TEeHIIUU

Nuaukatopel JOCTUXEHUS

[Inanupyemslie pe3ysbTaTsl
00y4yeHHs 10 JUCLUIUINHE

[IpodeccronanbHble

I1K-1 CriocobeH y4acTBOBaTh B
cOope U aHaIM3€e UCXOJIHBIX
JTAHHBIX JJIS1 IPOEKTUPOBAHMUS
YHEPTOOOBEKTOB M MX JIEMEHTOB
B COOTBETCTBHH C HOPMAaTUBHOU
JIOKYMEHTaluen

[TK-1.1 3naetr metozasl coopa
Y aHAJIN3a UCXOTHBIX JTAHHBIX
JUTSI IPOCKTHUPOBAHUS SHEPTO-
00BEKTOB M MIX IJIEMEHTOB
[1K-1.2 Ymeer paboraTs ¢
Pa3TMYIHBIMH HCTOYHUKAMH
uH(OpPMAIIUU U TIPOBOJIUTH €€
aHam3

I1K-1.3 Bnaneet HaBBIKaMU
cOopa U TIpeICTaBJICHHS H-
dbopMaruu Mo mpoeKTupye-
MBIM SHEProo0bEKTaM

3HaeT MeTo/Ibl cOopa U aHa-
732 UCXOIHBIX JAHHBIX IS
NPOEKTHUPOBAHUS YHEPTO-
00BEKTOB M MIX DJIEMEHTOB
VYmeer paboTtaTh ¢ pa3nuy-
HBIMHM HCTOYHUKAMH HH-
(hopMaIuu u MpoOBOIUTH €€
aHamn3

Brnageer naBbikamu cbopa u
npeacTaBiaeHus: nHpopma-
WU TI0 TPOEKTUPYEMBIM
SHEPTrO0OBEKTaM




[TK-2 Cnioco6eH mpoBOHTH
pacyeThl 1O TUITOBBIM METOJIH-
KaM, IPOEKTUPOBATH TEXHOJIO-
rUYecKoe 000pyI0BaHUE C HC-
MOJIb30BAHUEM CTaH/IAPTHBIX
CPEJICTB aBTOMATH3AIMH ITPOCK-
TUPOBAHUS B COOTBETCTBUU C
TEXHUYECKHUM 3aJaHHEM

[1K-2.1 3Haet MeTOAMKH pac-
yeTa JUIsl IPOSKTUPOBAHUS
TEXHOJIOTHYECKOTO 000pyI0-
BaHUs

[1K-2.2 YMmeer npuUMEHSIThH
CTaHJapTHBIE CPEJCTBA aBTO-
MaTHU3aIUU TPOSKTUPOBAHUS
TEXHOJIOTHYECKOro o0opy10-
BaHUs

[1K-2.3 Brnageet HaBeIKaMU
IIPOBEJCHUS pacyeTOB IIPU
MPOEKTUPOBAHUU TEXHOJIOTH-
4eCKOT0 000pYA0BaHUS

3HaeT METOJUKHU pacueTa
JUI IPOEKTUPOBAHUS TEX-
HOJIOTHYECKOTO 000pyI0Ba-
HUS

YMeeTr IpUMEHATh CTaH-
JIApTHBIE CPEJICTBA aBTOMA-
TU3AIUH TPOSKTUPOBAHHS
TEXHOJIOTUYECKOro 000py-
JIOBaHUS

Bnaneer HaBbikamu IIpoBe-
JICHUS PACUYETOB MPH MPOEK-
TUPOBaHUU TEXHOJIOTHYeE-
CKOro 000pyI0BaHUs

I1K-7 I'oToB k y4acTuio B pabo-
Tax 110 OCBOEHUIO U JI0BOJIKE
TEXHOJIOTHYECKHUX MPOIIECCOB

[1IK-7.1 3HaetT 0oCHOBHOII TEX-
HOJIOTUYECKUN LIUKJT ITPOU3-

BOJICTBA TEIUIOBOM U AJIEKTPH-
YECKOM HEPTrUM Ha TEIJIOBBIX

DIIEKTPHUYCCKUX CTAHIIUAX,
000pyI0BaHNE TEXHOJIOTHYE-
CKOM CXEMBI, CIIOCOOKI CO-
BEPIICHCTBOBAHMS TEXHOJIO-
THYCCKHUX HpOHeCCOB

[1IK-7.2 Ymeer onpenensrthb

CIIOCOOBI COBCPHICHCTBOBAHUSA

TEXHOJIOTHYECKHUX MPOIECCOB
[1K-7.3 Bnageet HaBeIKaMu
pacyera TEIUIOBBIX CXEM
ANEKTPOCTAHITNI

3HaeT OCHOBHOM TEXHOJIO-
TMYECKUH LUK MPOU3BOA-
CTBa TEIJIOBOM M DJIEKTpPH-
YECKOM DHEPruM Ha TEIUIo-
BbIX DJICKTPUYECKUX CTaH-
usiX, 0OOpyIOBaHHE TeEX-
HOJIOTHYECKOM CXEMBI, CIO-
coOBI  COBEpIICHCTBOBAHUS
TEXHOJOTHYECKUX TPOLEC-
COB

YMeeT onpenensiTh CriocoObI
COBEpIICHCTBOBAHUS  TeX-
HOJIOTUYECKUX  IPOLECCOB
Bnaneer HaBbikaMu pacuera
TEIJIOBBIX CXEM JJIEKTPO-
CTaHIINI

3 MecTo AUCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl

JucuumumHa «KoTenbHble YCTaHOBKH M NTapOreHepaTopbl» u3ydaercs Ha 3, 4 kypce, 6, 7

ceMecTpe.

Z[I/ICI_II/IHJ'II/IHa BXOOJUT B COCTaB Onoka 1 ((I[I/ICI_II/IHJ'II/IHLI (MO,Z[y.TII/I)» U OTHOCUTCS K 0a30-

BOI1 4acTH.

Z[J'ISI OCBOCHUA AUCIUIIIINHBI HGO6XOI[I/IMBI 3HAHUA, YMCHHUSA, HABBIKU U / AJIA OIBIT npak-

TUYECKON J1eATeNbHOCTH, CPOPMHUPOBAHHBIE B MPOIIECCE U3YUEHUS AUCUUILINH / mpakTuk: «Temn-
JIOMEXaHUYeCKOe U BCIIOMOTraTelIbHOEe 000pYy/J0BaHUE IIEKTPOCTAHIMIY, «HKeHepHas rpaduka
B CAD-cucremax», «OCHOBBI aBTOMaTU3UPOBAHHOTO MPOCKTUPOBaHU», «TermoMexannyeckoe
U BCIIOMoOraTejabHOe 000pyoBaHue 3eKTpocTanuii», «b1.B./1B.02.01 CrneunanbHble TEXHOJIO-
UM MPOEKTHPOBAHUS TEIUIOBOTO 3Hepreruyeckoro obdopynosanus», «bl1.B.J[B.02.02 CAD-
CHCTEMBI», «Y4eOHast MpakTUKa (03HAKOMMTENbHAs MpaKkTHKa)», «BBenenue B npodeccruonanb-
HYIO JIeATeNbHOCThY, «TemmoMexaHnueckoe U BCIOMOraTeabHOoe 000pyAOBaHUE AIIEKTPOCTaH-
iy, «YuebHas mpakTUKa (03HAKOMUTENIbHAS TPAKTHKA)».

3HaHMsI, YMEHUS U HaBBIKU, c(POPMHUPOBAHHBIE NIPH U3YUYEHUHU TUCHUILUIUHBI «KoTeabHble
YCTAHOBKHM M IapOr€HEpaTophl», OyayT BOCTPeOOBaHBI MPU M3YYEHHM IOCIEAYIOIIUX JIUCIHU-
IUIMH: «JlBUTaTenn BHYTpEHHEro cropanus», «BomonoaroroBka», «TexHONIOrus Mpou3BOACTBA
IIEKTPO3HEPTUU U TEIUIOTHI», «TeIIoBble U aTOMHBIE 2JIEKTPUUECKHUE cTaHLun», «Teopus aB-
TOMaTU3UPOBAHHOTO YIPABJIEHUS TEIJIOBBIMU DHEPIe€TUYECKUMU YCTaHOBKaMu», «OCHOBBI JKC-
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IUTyaTallMy TEIUIOBBIX 3JEKTPUUECKUX cTaHLui», «IIpon3BoacTBeHHas npakTuka (MpeaguIioM-
Hasl MPAKTHUKA)».

Jucuunnuza «KoTelbHbIE YCTAaHOBKHM M IIAPOT€HEPATOPHI» B PaMKax BOCIUTATEIbHON
paboThl HampaplieHa Ha (OPMHUPOBAHUE y OOYYAIOLIUXCS YYBCTBA OTBETCTBEHHOCTH U YMEHMSI
apryMEHTHPOBATh, CAMOCTOSITEILHO MBICINUTh, PA3BUBAET TBOPUYECTBO, NPOQECcCHOHATbHbIC
YMEHHUS, CHUCTEMbl OCO3HAaHHBIX 3HAHUH, OTBETCTBEHHOCTb 3a BBHINOJHEHUE Y4eOHO-
IIPOU3BOJCTBEHHBIX 3aJaHUH U T.[I.

4 O0beM AUCHMILVINHBI (MOYJIs1) B 3a4€THBIX €IMHULIAX C YKa3aHHEM KOJIHYeCTBa
aKa/JleMH4eCKHUX 4acoB, BbIIeJICHHbIX HA KOHTAKTHYIO pa0doTy 00y4arouuxcs ¢ npenojaBa-
TesieM (110 BHIaM Y4eOHbIX 3aHAATHIT) M HA CAMOCTOAATEJbHYI0 padoTy 00y4aromuxcst

O6mmas TpynoeMKocTh (00beM) nucuuIuiMHbl coctapiser 10 3.e., 360 aka. yac.
Pacnpenenenne o0beMa AMCUMIUIMHBI (MOAYISA) MO BUAAM y4eOHBIX 3aHSATHHA MPEICTaB-
JIEHO B TadJymue 2.

Tabmuna 2 — O6beM TUCIUIUTUHBI (MOJTYJIS) IO BHAM YUEOHBIX 3aHATHIM

O0BeM TUCHUITINHEL Bcero akagemu-
YEeCKHUX YacOB

OO01mast TpyA0eMKOCTh TUCIIATLITHBI 360

KonTakTHasi ay1uTopHas padoTa ody4aroumxcs ¢ npenojaasaresiem (mo | 88
BH/JIaM y4eOHBIX 3aHATHI), BCEro

B ToM uncie:

3aHATHUSA JEeKIHMOHHOr0 THUNa (JICKIMU U MHbIC Y4eOHbIC 3aHATHs, TIpeny- | 44
CMaTpHUBAIOIIME TPEUMYIIECTBEHHYIO Tepeaady yueOHol uHpopMaluu me-
JarorMyecKuMu pabOTHUKAMM )

3aHSITHSI CEMUHAPCKOIO0 TUMA (CEMUHApBI, IPaKTHUUECKUE 3aHATH, Mpak- | 36
TUKYMBI, TAOOpaTOpHBIE paOdOTHI, KOJJIOKBUYMBI U MHBIC aHAJIOTHYHBIE 3a-
HATHS)

CaMmocrosiTe1bHasi pa6oTa 00y4YarOIUXCsl M KOHTAKTHasi padoTa, BIo- | 244
yarolas TPYNIOBbIE KOHCYJIbTAIIMU, WHIWBHAYAIbHYIO paboTy oO0yuaro-
IIMXCSl ¢ TpernoAaBareNsMyd (B TOM YHWCIIE MHIUBUAyaJbHbIE KOHCYJIbTa-
IIMN); B3aUMOJICHCTBUE B AJIEKTPOHHOU MHPOPMAIIMOHHO-00pa30BaTEIHHOM
cpezie By3a

[TpomexyTouHas aTTecTanus ooydarmuxcs — Jx3ameH, KypcoBoii mpoekt, | 36
3ayeT ¢ OLEHKOH

5 Coaepxkanue TUCHUILVINHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aejiam)
C YKAa3aHUEM OTBCACHHOI'O HA HUX KOJIMIECCTBA aKAAEMUICCKUX YaCOB U BUA0B y‘leﬁHOﬁ
padoThI

Ta6muia 3 — CTpykTypa ¥ Coiep KaHue TUCIUILTAHBI (MOTYJIs)

HaumenoBanue pa3aenos, Bunsl yaeOHOM pabOTHI, BKIIIOYast
TEM U COJepkKaHHUE MaTepHaia CaMOCTOSITENIbHYIO PA0OTy 00y4arOIINXCs
U TPYJOEMKOCTH (B yacax)




KonTtaktHas paboTa npernoaaBatens CPC
¢ O0yJaroIIMMuUCs
Jlexumu | Cemunapckue | JlaGopatop-
(mpakTUYeCKUe | HbIE 3aHITH
3aHATHUSA)
Paznen 1. IlapoBbie KOTIIBI B 3HEPIETUKE, IPOMBIIIJIEHHOCTH U TPAHCIIOPTE.
2 - - 10
Pa3zpnen 2. DKOHOMUYHOCTH MAPOBBIX U BOJOTPEHHBIX KOTJIOB.
4 6 - 40
Paznen 3. TexHomornyeckue TpakThl KOTEIbHON YCTAaHOBKHU.
6 - 20
Paznen 4. IloBepxHocTH HarpeBa KOTJIOB
10 6 70
Paznen 5. Tonku u ropenoyHbie yCTPOCTBAa KOTEIbHBIX YCTAHOBOK.
6 8 20
Paznen 6. Koncrpykiuu, TerioBbie 1 KOMIIOHOBOYHBIE cxeMbl KY u I1T.
6 8 4 50
Paznen 7. Kornossie TpyOompoBoAbI U apMaTypa.
2 - 4 8
Paznen 8. OCHOBBI SKCIUTYaTaIIuN KOTEIBHBIX YCTAHOBOK
4 - - 10
Paznen 9. IlaporenepaTropbl aTOMHBIX 3JIEKTPOCTAHIIUHA
4 - - 10
Bcero camocrositensHast padorta cryaenta CPC 244
[TpomexyTouHas aTTectanus odydaromuxcs — Ok3ameH, KypcoBoit mpoekr, 3auer ¢ 36
OLICHKOU
HUTOI'O no xucuumninHe 44 28 8 280

6 BaeayauTopHasi caMmocTosiTe/IbHASI PA00Ta 00y4aKOIMXCH M0 JMCUHUIIHHE (MOAY-

JI10)

[Ipu maHUpPOBAHUHM CAMOCTOSATEIHLHON PaOOTHI CTYACHTY PEKOMEHIYETCS] PYKOBOJICTBO-
BaThCS CJICAYIOIIUM paclpeesieHueM YacoB Ha CaMOCTOSATENbHYIO paboTy (Tabnuia 4):
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Tabnuna 4 — Pekomenyemoe pacnpe/esieHie YacoB Ha CaMOCTOSTENIbHYIO paboTy

KoMnoHeHTBI caMOCTOsITeIbHOI PadoThl KosanyectBo yacos
M3yueHne TeopeTHyecKuX pa3iesIoB TUCIUILIIMHbI 80
[ToaroroBka K 3aHATHUSIM CEMHHAPCKOrO TUNA 44
IToaroToBKa U BBIIIOJHEHHUE PACYETHO-TPAPHUUECKOro 3aJaHHs 44
IloAroToBKa 1 BBINOJIHEHUE KYPCOBOTO IPOEKTA 76
UTOro 244

7 OueHo4HbIe CPeACTBA VISl MPOBEJeHHUS TEKYLIEr0 KOHTPOJISI M MIPOMEKYTOYHOM
arrecTauvu 00y4aromMXcs M0 JMCUUILINHE (MOTYJIIO0)

@DOHJ OLIEHOYHBIX CPEICTB Ul NPOBENEHUS TEKYILEr0 KOHTPOJS yCIIEBAEMOCTH M IIPO-
ME)XXYTOUHOM aTrTecTanuu npeacrasieH B [Ipunoxenun 1.

ITonHBINA KOMIUIEKT KOHTPOJIBHBIX 33JaHUH WM WHBIX MaTepUalloB, HEOOXOAUMBIX IJis
OLICHUBAHUS PE3YJIbTATOB O0YUYEHUS O JTUCHHUILIMHE (MOAYIIO0), MPAKTUKE XPAHUTCS HA Kade-
pe-pa3paboTunke B OyMa)kHOM U 3JIEKTPOHHOM BH/IE.

8 YuedHo-MeToaMueckoe U HMH(POPMALMOHHOE o0ecTiedeHne TUCHUIIMHBI (MOTYJIA)

8.1 OcHoBHas JinTEpaTypa

1. CokonoB b.A. [lapoBble U BoAOIrpeliHbIE KOTJIBI MaJOW U CpPeAHENW MOIIHOCTU.- M.:
N3narensckuit nentp "Axkagemus", 2011.- 128 c.

2. boiiko E.A., IlltanukoB A.A. KoTenbHble yCTaHOBKU U MAapOreHEPAaTOPbl (KOHCTPYK-
[IMOHHBIE XapaKTEPUCTUKU dHepreTudecknx kortenbHbix arperatoB). UIIL[ KI'TY, KpacHosipcek,
2003.230 c.

3. lNa3udunupoBaHHble KOTeNbHBIE arperaThl: YueOHUK [DnekTpoHHbIH pecypc]/ O.H.
bproxanoB, B.A. Ky3nenos. - M.: HHIl HWH®PA-M, 2013. - 392 c. URL:
http://znanium.com/catalog.php?bookinfo=401008.

4. KosaneB A.IL., Jlenee H.C., Bunenckuii T.B. Ilaporenepatopsl.- M.: DHeproaTomus-
nmart, 1985.- 376 c.

5. CupenbkoBckuii JI.H., FOpeneB B.H. KorenbHble ycTaHOBKM NMPOMBIIUIEHHBIX MpeE-
npusiTiid.- M.: OHeproatomusaar, 1988.- 525 c.

6. JIurmoB FO.M., CamoitoB 10.®., Bunenckuii T.B. KoMIoHOBKa U TEIIIOBO# pacder
NapoBbIX KOTJIOB.- M.: DHeproatomusaar, 1988.- 205 c.

7. besrpemnos, Jlunos FO.M., Illneiipep b.M. Pacuer mapoBbIX KOTJIOB B MpUMeEpax U
3ajauax.- M.: DHeproatomuszaart, 1991.- 240 c.

8. Bunorpanos B.C., CmuproB B.B. [loBepouHbIii TEMIOBOH pacyeT MpsIMOTOYHOTO KO-
TEJILHOTO  arperara: y4deOHOe mocoOMe JUIsl  TEIUIOHEPTeTHUECKUX  CIEUaTbHOCTEH
/B.C.Bunorpanos, B.B.Cmupnos.- Komcomonsck-Ha-Amype: 'OYBIII «Komcomomnbckuii-Ha-
AMype roc.TexH.yH-T, 2004.- 115 c.

9. Jleontres B.U., XBoctukoB A.C. TemoBoii pacueT 6apabaHHOTO MTAPOBOTO KOTJIA C
€CTEeCTBEHHOM IUpKyJsiuen: yueonoe nocodue. PI'bOY " «Komcomonbckuii-Ha-Amype
roc.TexH.yH-T, 2018.- 164 c.

8.2. lonoiHMTEILHAS JIMTEPATYPa

1. PesnuxoB M.U., Jlunos FO.M. IlapoBble KOTIBI TEIUIOBBIX JIEKTPOCTAHLHUN.- M.:
Oneproarommsaar, 1981.- 239 c.

2. Ouneprernyeckue torumBa CCCP, uckonaemple yriu, roprodue claHIbl, Topg, MasyT,
roprounii mpupoaHbii ra3: CnpaBounuk.-M.: DHeproaromusaat, 1991.- 184 c.

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

4. Kotnep B.P. CneunanpHble TONKM SHEPreTMUECKUX KOTIIOB.- M.:. DHeEproaroMmszar,
1990.- 102 c.
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5. lyoposckuii U.4., Anukee A.B., JlomkapeB B.A. Koncrpykuun xorinos CK/I.- M.:
Hznarenscteo MOU, 2000.- 31 c.
6. JlapukoB H.H. Tennorexnuka. .- M.: Crpoiinzaar, 1985.- 432 c.

8.3 HopMaTuBHAas 10KYMEHTAIUSA

1. A’poanHaMHUUYECKHi pacdeT KOTEIbHBIX YCTaHOBOK (HOopMaTuBHBIM MeTon). [loa pe-
nakuueit C.U. Mouana. JI.:"Dueprus", 1977. - 256 c.

2. 'uppaBianvecKuil pacyeT KOTEIBHBIX arperaToB (HopMaTuBHBIA MeTon). [loa pemakiiu-
eit B.A. Jlokmuna. JI.:"DOueprus", 1978. - 256 c.

3. TemmoBoit pacuer komiioB (HopmatuBneiii Mmeron). Mznarenscteo HITO LIKTU. CII6
1988. - 256 c.

4. TlpaBwmiia ycTpoicTBa 1 0€301MaCHOM AKCILTyaTaIMK MapOBBIX U BOJOTPEHHBIX KOTJIOB.

5. PJ134.03.201-97 «IIpaBuna TeXHUKH O€30MACHOCTH MPH IKCILTyaTAI[MH TETNIOMEXaHH-
YECKOTro 000pYyI0BaHMSI JICKTPOCTAHIIUI U TEIUIOBBIX ceTei», Mockpa «M3aatenpcTBo HI
OHAC» 2003.

6. @enepanibHble HOPMBI U MpaBUjia B 00JIaCTH NPOMbIIILIEHHOM Oe3onacHocTH «IIpaBua
IIPOMBIIIJIEHHON 0€3011aCHOCTH OMACHBIX IPOU3BOJICTBEHHBIX OOBEKTOB, HA KOTOPBIX MCIIONb3Y-
eTcst obopynoBaHue, paboTaroriee moja U30bITOYHBIM JaBlieHneM». MockBa

8.4 CoBpemeHnHbIe npodeccuOHANbHBbIC 0a3bI JAHHBIX M HH(POPMALMOHHBIE CIIPABOY-
HbI€ CHCTEeMbl, HCII0JIb3yeMble IIPU OCYIIeCTBJIeHHH 00pa30BaTeIbHOI0 Mpolecca 1o amc-
HUILIMHE

1. Dnexrponnas 6ubnuoreunas cuctema ZNANIUM.COM. Jorosop EIT 44 Ne003/10 26¢
HK3 19127270007692703010010012001611000 ot 17 anpens 2019 .

2. DnekrponHas oubmunoreunas cucrema IPRbooks. JIutiensuonnsrii gorosop NeEI144
Ne001/19 Ha nmpenocTaBiieHUe JOCTYIA K 3JIEKTPOHHO-O0nOmoreuynoit cucteme IPRbooks K3
191272700076927030100100090016311000 ot 27 mapta 2019 r.

3. Dnexrponnas oubnmoreunas cucrema eLIBRARY.RU Jlorosop NeEIT 44 Ne004/13 na
OKa3aHWe yCIyT J0CTYMa K AIeKTPOHHBIM u3nanusm K3
91272700076927030100100150016311000 ot 15 anpens 2019 r.

4. NndopmannonHo-crnpaBounbie cuctemsl «Koaeke»/ «Texskenepty. CornaiieHnue o co-
TpyaHudectse ot 25/19 ot 31 mast 2019 r.

8.5 Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJEKOMMYKAUMOHHOH ceTH «HTEepHET»,
HEeoO0XOAUMBI /1J151 0CBOEHHS TMCUMILITUHBI (MOLY/JIs1)

Caiit Bcepocwuiickoro termotexuundeckeoro uacruryra (OAO BTU) vti/ru

8.6 JInneH3noHHoe U CBOOOAHO pacnpocTpaHseMoe NpPorpaMMHoe odecrnedeHue, Mc-
noJib3yeMoe NMpH OCYLIeCTBJIeHHU 00pa3oBaTeabHOro mpouecca mo aucuuniaune (Tadmmmna
5).

Tabnuua 5 — [lepeyeHp UCTIONB3YyEMOT0 IPOTPAMMHOTO 00eCTIeUeHHSI

Hanmenosanue I10 PexBu3uTHl/ YCJIOBUS MMOJIb3OBAHU
Microsoft Imagine Premium JlnensnonHbIi oroBop AD223 Ne008/65 ot 11.01.2019
OpenOffce CBoOoiHasT TUIIEH3US, YCIOBHS MCIIOIB30BAHUS 1O CChLI-
ke: https://www.openoffice/html

9 OpraHu3anMOHHO-TIEJATOTHYeCKUEe YCI0BUA
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Opranuzanus 00pa3oBaTeIbHOTO MPOLECCa PeriJaMeHTUpyeTcss y4eOHbIM IJIAHOM M pac-
MACaHUEeM Yy4YeOHBIX 3aHATHH. SI3bIKk OOyueHus (TpemnojaBaHus) - pycckuid. [l BceX BHIIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS POAOKUTENBHOCTBIO 45 MUHYT.

[Ipu GopmupoBaHUU CBOCH WHIAMBHIYaTbHOH 00pa30BaTENLHOW TPACKTOPUU OO0ydaro-
H.II/IﬁC?I HMCECT IIPaBO HA NEPE3a4€T COOTBCTCTBYIOIINUX AWUCHHUILIMH U HpO(I)CCCI/IOHaJIbHBIX Monay-
JIei, OCBOSHHBIX B IIPOIIECCEe MPEIIECTBYIOMIET0 00yYeHHUs, KOTOPBIH 0CBOOOXKIaeT 00yyJaromie-
rocd OT HGOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHHA.

9.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHblil mpoiiecc MpH MpenoiaBaHuy Kypca OCHOBBIBAETCS HA MCIOJIB30BAaHUU Tpaju-
[[MOHHBIX, NTHHOBAIIMOHHBIX W WH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. Tpaguimon-
Hble 00pa3oBaTelIbHbIE TEXHOJIOTUHU MPECTABICHBI JEKIUIMUA U CEMHUHAPCKUMHU (TPAKTHYECKH-
MU) 3aHATUSIMU. VIHHOBaImoHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUN UCIIOIB3YIOTCA B BUJIE LIUPO-
KOTO MPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (POpM MpoBeaeHus 3auatuid. MHdopmanmoHHbie
0o0pa3oBaTelbHBIC TEXHOJOTUU PEATU3YIOTCS IMyTEeM aKTUBHU3AIMH CAMOCTOSTEIBHONW pPabOTHI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30oBaTeNbHOI cpejie.

9.2 3auaTHd JeKIMOHHOI0 THIIA

JIeKMOHHBII Kypc MpennoiaraeT CUCTEMaTU3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoit iexiuu JekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHHUTEIFHO K KAKOMY
6a3oBoMy y4eOHUKY (yuyeOHMKaM, y9eOHBIM TOCOOHSIM) OyIeT MPOYrTaH Kypc.

JIeKMOHHBIN KypC OJDKEH JaBaTh HauOoJbIIMi 00beM MH(OpManuu M oOecrneynBaTh
Oosee riry0oKkoe NOHUMaHHUE YYEOHBIX BOTIPOCOB IPH 3HAYMTEIBHO MEHBIICH 3aTpaTre BPEMEHH,
4eM 3T0 TpeOyeTcst OONBIIMHCTBY CTYACHTOB Ha CAMOCTOATENIFHOE H3YUEHHE MaTepuara.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapcKue 3aHATHS NPEJICTABISAIOT COOON JeTaau3altIo JEKIIMOHHOTO TEOPETUYECKO-
ro Marepuasna, IpOBOAATCS B LEJAX 3aKPEINICHUs Kypca U OXBAaThIBAIOT BCE OCHOBHBIE PA3/IEIbI.

OcHoBHO# (hopMOIi TIPOBEJICHHSI CEMHUHAPOB SABJSETC 00CYyXk/IeHHe Haubosee npooiem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa300op MPUMEpPOB M CUTyalUd B
ayJUTOPHBIX YCIOBHX. B 00s13aHHOCTH IpenojaBaresst BXOJAT: OKa3aHHE METOJIUYECKOi mo-
MOIIY ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB 10 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HAa CEMUHAPCKUX 3aHATHUSX OLIEHUBAETCS MO CIEAYIOLUIUM KPUTEPUIM:

- OTBETHI Ha BOIPOCHI, IIpeIaraéMble IPETo1aBaTesIeM;

- y4acTue B IUCKYCCHUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3a[aHUH;

- ACCUCTUPOBAHHUE MIPENOAABATEIIO B IIPOBEICHUH 3aHATUN.

OTBeT 10JKeH ObITh ApryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJIEPKATh
CCBIJIKH HA UICTOYHMKH.

Jloknansl ¥ ONIOHUPOBAHHUE JTOKJIAJO0B IPOBEPSAIOT CTENEHb BIAJEHUS TEOPETHYECKUM
MaTepHaJIOM, a TAKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUMN.

OueHrBaHue 3aaHUM, BBINOJHEHHBIX Ha CEMHUHApPCKOM 3aHSTHH, BXOAUT B HAKOIUIEH-

HYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4alouuxcs Mo JUCHUIIHHE (MOAYJII0)



10

CamocrosarenbHas paboTa CTYIEHTOB — 3TO HPOIECC aKTUBHOTO, IIEJICHANPABICHHOTIO
IpUOOPETEHNUS CTYIEHTOM HOBBIX 3HaHW, yMEHUN 0€3 HENOCPEICTBEHHOIO0 Y4acTHsl Mpernoja-
BaTels, XapaKTEPU3YIOIIUICSI NPEeAMETHONW HANpaBICHHOCTHIO, 3(PPEKTUBHBIM KOHTPOJIEM W
OLIEHKOI pe3ysIbTaToB AEATEIbHOCTH 00yUYaroIIerocs.

Lenu camocToOsATENTHHON pabOTHI:

- CUCTEMAaTU3alMsl U 3aKPEIJICHUE TOJYyYEHHBIX TECOPETUUECKUX 3HAHUN U IIPAKTUYECKUX
YMEHUH CTYIEHTOB;

- yri1yOJieHHe U pacIlupeHne TEOPEeTHUECKUX 3HaHU;

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

- pa3BUTHUE TIO3HABATEIILHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYACHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSITEILHOCTH MBIIIICHHS, TBOPYECKONW MHUIIUATHUBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpEaIN3aluy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYLIECTBIATHCS MHIUBHUIYaIbHO WM TPYHIAMU CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JIU, 00BbEMA, YPOBHS CII0KHOCTH, KOHKPETHON TEMaTHKH.

TexHonorus opraHu3any CaMOCTOSTENIbHONU pabOThl CTYICHTOB BKJIIOYAET UCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHnTponb pe3ynbTaToB BHEAyIUTOPHON €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXKET
IIPOXOJUTh B MMCbMEHHOM, YCTHOM WM CMEIIaHHOM Qopme.

CTyneHTbl J0JDKHBI MOJXOAUTh K CaMOCTOATENbHOM paboTe Kak K HauBa)KHEHIIEMY
CPEACTBY 3aKPEIICHUS W PA3BUTUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIAO0B Ha
OTJIeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs ONPEIeICHHbIX HABBIKOB U HUCIOJIb30BaHUs Mpodec-
CHOHAJIbHOW JINTEPaTYPHI.

9.5 MeTtoanueckue yKazaHus 1Jisl 00y4alomMXcsi 0 0CBOEHHIO N CHMIJIMHBI

[Ipyu u3yueHun AUCUMILTUHBI 00YYaIOIIKUMCS 11eJIECO00Pa3HO BBIMOIHATH CIEAYIONIUE pe-
KOMEHTAIHH:

1. U3ydyenne yueOHOM TUCIIUILIMHBI JOJIKHO BECTUCh CHCTEMAaTUYECKHU.

2. Tlocne u3ydeHus: Kakoro-a1u0o pasjesna Mo y4eOHMKY WM KOHCIIEKTHBIM MaTepuaiam
PEKOMEHIyeTCs TI0 TaMSITH BOCITPOM3BECTH OCHOBHBIE TEPMUHBI, ONPEICTICHUS, TOHITHUS pa3ie-
na.

3. Oco0oe BHUMAHHE CIIETYET yJIEIUTh BBHITTOJIHEHHIO OTYETOB 10 MPAKTUUYECKUM 3aHSITH-
M Y UHAMBHUIYaTIbHBIM KOMILIEKCHBIM 33/IaHUSM Ha CAMOCTOSITETIbHYIO padoTy.

4. Bes TemaTka BOTPOCOB, M3Yy4aeMBIX CAMOCTOSITENTFHO, 33/1a€TCSl Ha JICKIHMSIX TPEIo-
naBateneM. VMM ke MaroTcs UCTOYHHMKH (B TIEPBYIO OUepe/lb BHOBH M3/aHHBIE B MEPUOIMUECKON
HAYYHOU JTuTeparype) Uit 0ojee AeTaTbHOTO IIOHMMAaHUS BOIIPOCOB, 03BYYEHHBIX Ha JIEKIIHH.

[Tpu camocTosTeNbHON IPOPAOOTKE Kypca 00yUaIOUTUeCs TOIKHBI:

- MPOCMATPHUBATh OCHOBHBIC ONPEICTICHUS U (DAKTHI;

- MOBTOPUTH 3aKOHCTIIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUU MaTepual U JOMOIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM M0 JaHHOHN TEME JINTEPaTyphI;

- H3yYUTh PEKOMEHIOBAHHYIO JTUTEPATyPy, COCTABIATH T€3UCHI, aHHOTAIIMH W KOHCIIEKTHI
HanboJIee BAXKHBIX MOMECHTOB;

- CaMOCTOSITETHHO BBIMOJTHATH 33/IaHUS, AaHAIOTMYHBIC TIPEJIaraeMbIM Ha 3aHATHAX;

- HCTIOJIH30BATh ISl CAMOTIPOBEPKU MaTepHaibl POHIA OIIEHOUYHBIX CPEJICTB.

10 Onucanne MaTepHAJIBbHO-TEXHHYECKOI0 00ecneyeHusi, He00X0AUMOro I 0Cy-
HIeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOLECcca MO0 JUCHUILIMHE (MOYJII0)

10.1 YueOHo-1a00paTopHOe 000pyA0BaAHUE
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HanmenoBanue
AynuTto- Haznauenue
ayJIUTOpUN Hcnonb3yeMmoe 0bopynoBaHue
pust o0opynoBaHus
(;1aboparopun)
131/2 JlaGoparopust | [TapoBoii koten KBBA 5/6; JlaGopaTopHsble
186)% Crena Juisl  ONpEACNICHUs TeMIIepaTyphl | padoThI
BCIIBIIIKA W BOCIUIAMEHEHUS KHJIKOTO TOTI-
JINBA;

Crenpn i onpeneneHus BsI3KOCTU Ioproye-
CMa304HbIX MaTEpUaJIOB;

Crena U1 UCIOJIb30BAHUS JTUCIIEPCUOHHBIX
XapaKTepUCTUK (OPCYHOK;

Crena mjis onpeneneHus HU3MIEH TEerIoThl
CrOpaHusl TOIINBA;

Crena juist onpesiesieHUs BJIAXXHOCTH HACHI-
IIEHHOT'0 napa.

10.2 TexHuueckue M 31eKTPOHHbIE CPeICTBA 00y4eHHS

[Tpu npoBeneHnn 3aHATUN UCIONb3YeTCs ayAUTOpUs, 000pyIOBaHHAS IPOEKTOPOM (CTa-
LIMOHAPHBIM WJIM NEPEHOCHBIM) JUIsl OTOOpaXkeHus npe3eHranuil. Kpome toro, npu npoBeieHUn
JEKIMHA U IPAKTUYECKUX 3aHATUH HE00X0AUM KOMIIBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U TIPOTPaMMHBIM 00€CIIEYeHUEM TSI IEMOHCTPAIIMH IPE3CHTAIUH.

11 Uunle cBeaenus

MeToauueckne PEKOMEHIAIINH 110 oﬁyqenmo JMI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBoeHMe NUCIHUILIMHBI 00yYarOIUMUCS C OrpaHMYEHHBIMH BO3MOXXHOCTSMHU 3/10POBbSI
MO’KET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYyYalOUIMMHCS, TaK U B OTAEJIbHBIX
rpynmnax. [Ipennosnaratorcs cnenuanbHble YCIOBHS JUISl MTOTy4eHUs] 00pa3oBaHUs 00yJaronuMu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-niegarornyeckuif coctaB 3HaKOMHUTCSA € ICHUXOJIOTO-(PU3HOIOTHYECKUMU
O0COOEHHOCTSIMU O0YyYaroIMXCcs MHBAJIWIOB U JIML[ C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 370pO-
Bbsl, MHAWBUYAIbHBIMU NPOrpaMMaMM peaOMIUTalMi UHBAIHIOB (pu Hamuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS] JOTIOJHUTEIbHAS MOAJIEpPKKa MPENoAaBaHus ThIOTOPAMHU, ICHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMH, MPOLIEIIINMHU MOATOTOBKY aCCHCTEHTAMHM.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusIiMu MunoOpHayku PD (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce NpearnoyiaraeTcsi MCIojb30BaTh COLMAIbHO-aKTUBHBIE U pe-
(i1eKCUBHBIE METO/bI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peaduIuTallM C LENIbI0 OKa3a-
HUS [IOMOILIY B YCTAaHOBJICHUU ITOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOILIEHUH C APYTUMU CTY/EH-
TaMH, CO3aHUH KOM(POPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTy/eHueckoi rpymme. [Togbop u
pa3paboTka y4yeOHBIX MaTepHajOB MPOU3BOAATCS C YUETOM IPEIOCTaBICHHUs MaTepuasia B pas-
JUYHBIX (opMax: ayAualbHOM, BHU3yalbHOW, C HCIOJB30BAHHWEM CHELUHMAJIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue nuctuiimHbl aunamu ¢ OB3 ocyiiecTBisieTcsl ¢ UCIOJIb30BAHUEM CPEICTB
00y4yeHHsI OOIIETro M CIEUUAIbHOTO0 Ha3Ha4eHHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHus). MarepualbHO-TEXHUYECKOE OOecredeHne MpeaycMaTpuBaeT NpUCIOCcOOIeHUE ayIUuTo-
puil k Hyxz1am iun ¢ OB3.



12

dopMa MpoBeJeHUsI aTTECTALUU ISl CTY/IEHTOB-UHBAIM/IOB YCTAHABIUBAETCS C YYETOM
WHIUBHUIYAIbHBIX MCUX0(pU3NIeCKuXx ocobeHHocter. [l ctynentoB ¢ OB3 mpenycmatpuBaet-
csl JocTymHas (hopMa mpeIoCTaBICHUS 3aJaHUI OIECHOYHBIX CPECTB, & UMEHHO:

- B TIEYaTHOW WM DIEKTPOHHOM ¢dopme (I JUI € HapyUIEHUSMH OIOPHO-
JIBUTATEJIBHOTO amnmapara);

- B IIe4aTHOM opMe WK AJIEKTPOHHOHU (hopMe ¢ yBEIUYEHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (711 JIUII C HAPYIICHUSIMU ClTyXa, PeUH, 3pCHUS);

- METOJIOM UTEHUS aCCUCTEHTOM 3a/IaHUs BCIYX (ISl JIUI[ C HAPYLICHUSIMH 3PEHHUS).

CryaeHTaM ¢ MHBQJIUJIHOCTHIO YBEJIMYHMBAETCS BpPEMs HAa MOJTOTOBKY OTBETOB HA KOH-
TPOJIbHBIE BOMPOCHL. JIJi TakKUX CTYIEHTOB IMpeaycMaTpuBaeTcsl AOCTYMHAs Gopma MpeaocTaB-
JIEHUs1 OTBETOB HA 3aJIaHUsl, & UMEHHO:

- NIUCBMEHHO Ha Oymare wiu HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIs JIUI C HApYILIEeHU -
MU CllyXa, peuHn);

- BEIOOPOM OTBETa U3 BO3ZMOKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCHCTeHTa (st
JUI C HApPYIICHUSIMUA ONTOPHO-/IBUTATENILHOIO aIlapaTa);

- YCTHO (17151 JIUL C HAPYIICHUSIMU 3PEHHSI, OOPHO-IBUTATEIHLHOTO arlnapara).

[Ipu HEOOXOMMMOCTH JIsi OOYUAIOIIMXCS ¢ HHBAJIMIHOCTHIO MPOIIeaypa OIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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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 CTAHIIUN

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

bakanasp

['ox Havasa noAroTOBKHU (110 yueOHOMY ILJIaHY)

2020

dopma o0yueHHs Ounas gopma
Texuonorust 00y4eHus Tpanunuonnas
Kype Cemectp TpynoeMKocCTs, 3.€.
3,4 6,7 10

Bun npomeKyTo4HON aTTecTaluu

O6ecneunBaroiiee mMoApa3acieHue

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

KOH

KH»
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1 IlepeveHb IIAHMPYEMbIX Pe3yJbTATOB 00yUEeHHUS 10 JUCHMILIUHE (MOTYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM IO0CTUKEHUSI KOMIIEeTeH N

Ta6mmma 1 — KomneTeHmu 1 MTHAMKATOPHI UX TOCTHXKCHHS

KO[[ 1 HAMMCHOBAHHEC KOMIICTCH-
o

Nuaukaropel JOCTUXEHUS

[Inanupyemblie pe3ynbTaThl
00y4eHUS 110 TUCIUIUIMHE

[Tpodeccuonanpubie

I1K-1 CniocobeH yyacTBOBaTh B
cOope U aHaIM3€e UCXOJIHBIX JIaH-
HBIX JJIs1 IPOEKTUPOBAHUS YHEP-
rOOOBEKTOB U UX AJIIEMEHTOB B
COOTBETCTBUH C HOPMAaTUBHOMN
JIOKYMEHTalHUEN

ITIK-1.1 3Haet meroasl cOopa
Y aHAJI13a UCXOJIHBIX JTAaHHEBIX
JUISL IPOSKTHUPOBAHUS SHEP-
ro0OBEKTOB M MX DJIEMEHTOB
ITIK-1.2 Ymeet pabortath ¢
pa3IMYHBIMA HCTOYHUKAMU
nH(pOpMaIUK ¥ TPOBOIUTH
ee aHaJIu3

[1K-1.3 Brnageet HaBeIKaMu
cOopa U peICTaBICHHS UH-
dbopMmaruu o mpoeKTupye-
MBIM 3HEProo0bEKTaM

3HaeT MeTo/bl cOopa U aHa-
7132 UCXOHBIX JAHHBIX IS
IPOEKTUPOBAHUS  DHEPro-
O0OBEKTOB M HMX D3JIEMEHTOB
YmMmeer pabotaTh ¢ paziny-
HBIMH WCTOYHHKAMH WH-
(dbopManu U MPOBOJUTH €€
aHaIn3

Brnageer HaBbikamu cOopa u
npejacraBieHus  uMHpopma-
MU 10 TPOEKTUPYEMBIM
SHEProoObEKTaM

I1K-2 Criocob6eH mpoBOIUTh pac-
YEThI TI0 TUTIOBBIM METOTUKAM,
MIPOEKTUPOBATH TEXHOJIOTHUECKOE
000py1I0BaHKE C UCTIOJIH30BAHU-
€M CTaHJIapPTHBIX CPEJICTB aBTO-
MaTH3aIui IPOSKTUPOBAHUS B
COOTBETCTBUU C TEXHUYECKUM
3a/laHueM

I1IK-2.1 3HaeT MeTOOUKH
pacyera Jijisi IPOeKTUPOBa-
HHS TEXHOJIOTHYECKOr0 000-
pyZIOBaHUS

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

I1K-2.3 Brnageet HaBBIKAMHA
MIPOBEACHUS PACUETOB IIPU
MIPOCKTUPOBAHUH TEXHOJIO-
THYECKOT0 000pyIOBaHUS

3HaeT METOAMKH pacyera
JUISE TIPOCKTUPOBAHUS TEX-
HOJIOTUYECKOT0 000py/I0Ba-
HUS

YMeeT mnpuUMEHSATh CTaH-
JApTHBIC CPEJICTBA aBTOMa-
TU3allUA  TPOEKTUPOBAHUS
TEXHOJIOTHYECKOTro  000py-
JTIOBaHUS

Bnaneer nHaBblkamu mpoBe-
JICHUS] PacueToB MPH MPOEK-
THPOBAHUU  TEXHOJIOTHYE-
CKOro 000py10BaHUs

I1K-7 I'oToB Kk y4actuto B pabo-
Tax 10 OCBOCHUIO U IOBOJKE TEX-
HOJIOTMYECKUX MPOLECCOB

[1K-7.1 3HaeT OCHOBHO
TEXHOJOTUYECKUM LIUKJI TIPO-
M3BOJICTBA TEIIJIOBOW U DJIEK-
TPUYECKOM YHEPTUU HA TeIl-
JIOBBIX DJIEKTPUUYECKUX CTaH-
UsX, 000pyA0BaHNE TEXHO-
JIOTMYECKON CXEMBI, CIIOCOObI
COBEpIIEHCTBOBAHUS TEXHO-
JIOTUYECKUX IIPOLIECCOB

[IK-7.2 Ymeer onpenenartsb
CIocoObl COBEPIIIEHCTBOBA-
HUS TEXHOJIOTUYECKUX TPO-
IIECCOB

I1K-7.3 Brnaneet HaBBIKaMU

3HaeT OCHOBHOW TEXHOJIO-
TMYECKUH LUK MPOU3BOJ-
CTBa TEIUIOBOM U 3JEKTpU-
YECKOM DHEPruM Ha TEIUIo-
BBIX JJIEKTPUYECKUX CTaH-
nusix, 00OpyIOBaHHUE TeX-
HOJIOTUYECKON CXEMBI, CIIO-
coOBI  COBEpIIIEHCTBOBAHUS
TEXHOJIOTUYECKUX IPOLEC-
COB

YMeeT onpenensiTh CriocoObI
COBEpPLICHCTBOBAHUS  TEX-
HOJIOTHYECKHUX  IPOLECCOB
Bnaneer HaBbikaMu pacuera
TEIUIOBBIX CXEM DJJIEKTPO-
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pacucTa TCIJIOBBIX CXEM
AIEKTPOCTAHIUHN

CTaHIINI

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

KonTpoaupyembie
pa3aeJibl (TeMbl)
AUCHUILIUHBI

dopmupye-
Masi KoMIIe-
TeHLHA

HaumenoBanue
OIIEHOYHOI'0
cpejacTBa

IToxa3zaTen oneHKH

6 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, MBICIIEH );

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

- odopmieHHe (aKKypaTHOCTh, CO-
OJII0/IeHUE CTPYKTYPhl 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 ONPEAECIEHHBIX
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 00OCHOBAHHEIE
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
TpeOOBaHUSAMHU K O(POPMIICHUIO 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(IIK-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 €IUHON 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
BBIBOJIbl Ha OCHOBE HWHTEpIpETaIiu
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
HAITMCAHUS OTYETA;
-CIIOCOOHOCTP JIeaTh OOOCHOBaHHbBIC
BBI-BOJIbI Ha OCHOBE DKCIIEPHMCH-
TaJIbHBIX JIaHHBIX;

-CTENeHb 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 O0OBEKTaM, CUTYAIIHIM;

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

HCITOJIB3YEMbIX
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H1(TIK-44-3)
V1(ITK-44-3)
V2(ITK-44-3)

3agauu mpakTH-
YeCKUX 3aHIATHH

- CIOCOOHOCTh aHAJU3WpPOBaTh U
00001aTh MTHPOPMAITHIO;

- CIIOCOOHOCTh CHHTE3HPOBATh HOBYIO
UHpOPMALIHIO;

- CIIOCOOHOCTH JIeNaTh 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 OKCIICPHMEH-
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.

7 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 o0paboTKu (TaOnHIIbI,
CXEMBbI, PUCYHKH);

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

CobecenoBanue

- IIyOWHA, TPOYHOCTh, CHCTEMAaTH-
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 THPOPMAITHUIO;

- 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 HCIIOJIB30BAHUE 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 JOKYMEHTALIUH).

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;

- MONHOTa/ TTyOMHA W3JI0KEHHs 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 3HaHHUU;

- aJIEKBAaTHOCTb NPUMEHSEMBIX 3Ha-
HUU CUTyaIluu;

- PaUMOHAIBHOCTh HCHOJIB3YEMBIX
IMOAXOI0B;

- CTENEHb MPOSIBICHUS HEOOXOIH-
MBIX TPOPECCHOHAIBHO 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 OOBEKTaM, CUTYAIIHIM;

- 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 NPUYHUHHO-
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 PacCyKICHUI;

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

- KadecTtBO odopmieHus (akKypat-
HOCTh, JIOTUYHOCTD, JIJISl YEPTEKHO-
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);

- JIOTUYECKOE TOCTPOCHUE U CBS3-
HOCTB TEKCTa;

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

- BuU3yaym3anus WH(OpMAIUA Kak
pe3ynbTaT ee 00paboTKu (TaOnHIIbI,
CXEMBbI, pUCYHKH);

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

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 OIpEJIeIICH-
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-
YeCKUX 3aHATHH

- CIOCOOHOCTh aHAIM3UPOBATh U
00001maTs HTHPOPMAITHUIO;

- CIOCOOHOCTh CHHTE3MPOBATh HO-
BYIO HH(OpMAIHIO;

- CIOCOOHOCTH JejlaTh OOOCHOBAH-
HBIC BBIBOJIBI 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;

- MPABWJIBHOE HCIIOJIB30BAHUE AJr0-
pUTMa BBIIIOJHCHUA PCIICHUA,

- 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 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;

- MOJHOTa/ TTyOMHA U3JI0KEHHs 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, CUCTEMaTH-
HOCTH 3HaHHUMU;

- a/IEKBaTHOCTh NPUMEHSEMBIX 3Ha-
HUW CUTYaIuu;

- palMOHAIBHOCTh HCIOIb3YEMBIX
MMOJIXOJIOB;

- CTENEHb MPOSIBICHUS HEOOXOIH-
MBIX TMPOPECCHOHAIIBHO 3HAYNMBIX
JIMYHOCTHBIX Ka4YECTB;

- CTENEeHb 3HAYUMOCTH OIpEJIeIICH-
HBIX IIGHHOCTEH;

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

- 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-
Tauu HHPOpMAIIH, pa3bsCHEHUS;
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 4E€PTEKHO-
rpaduueckux paboOT - COOTBETCTBHE
TpeOOBaHUSM €TUHOM CHCTEMbI KOH-
CTPYKTOPCKON JOKYMEHTALIUH).

[TpomesxyTouHas aTTecTanus Mo AUCIHUILTAHE TPOBOIUTCS B (hopMe 3aueTa ¢ OLEHKOM.

Meroaudeckue MaTepuasl, ONPEACIAOIUE IPOLEAYPbl OLICHUBAaHUS 3HAaHUMN, YMEHUH,
HaBBIKOB U (WJIM) ONBITA ACATEIBHOCTH, XapaKTEPU3YIOMIUX ATarbl (POPMUPOBAHHUS KOMIIETCH-
L1, Ipe/ICTaBIeHbI B BU/E TEXHOJIOTMYECKOM KapThl AUCHUILIMHBI (Tabauma 8).

2 MeToauveckne MaTepHuaJIbl, ONpeIessilue Npoue1ypbl ONeHUBAHUS 3HAHHUIA,
YMEHUI1, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3youue npouecc ¢popmMmupo-
BaHHUS KOMIIETEeHI M

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIyphl OLEHUBAHNS 3HAHUM, YMEHUH,
HaBBIKOB U (MJIM) OMBITA IEATENILHOCTH, IPEACTABICHBI B BUJE TEXHOJIOTHUECKONW KapThl TUCIHU-

IUTMHBI (Tabnuna 3).

Tabmuua 3 — TexHoJorMyeckas kapra

HaumeHnoBanue Cpoku MIxana Kpurepuun oueHuBanus
OLICHOYHOI' 0 BBINOJI- | OLCHUBAHHUA
cpeaAcTBa HEeHUs
6 cemectp
IIpomexyTouynas arrecranus B popme «IK3aMeH»
OnopHblii B teuenue 30 GamioB - CTYAEHT MOJHOCTHIO MOATOTOBHII
KOHCIICKT cemectpa | 30 Gamos KOHCIEKT JIeKIMi. AKKypaTHO 0(hOpMIEHO

rpa(bnqecxaﬂ 1 TEKCTOBBIC YaCTH KOHCIICKTA.
24 Oamna — CTYACHT IIOJHOCTBIO IIOATOTOBHII
KOHCIICKT

neknuii. EcTth  3aMedaHus
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odopmiteHHIO TpadhUIecKOr U TEKCTOBOW YacTsIM
KOHCIIEKTA.

18 oOGammoB — KoHCmekr He  MOJHBIA
(orcyrcTByroT He Oosiee 1 nmeknmm). Hebpexxnoe
odopmIIeHHE KOHCIIEKTA.

12 OGamnoB— B KOHCHEKTE OTCYTCTBYIOT 2
nekuuu. HeOpexxnoe ohopmieHre KOHCIIEKTA.

0 6ayuIoB — OTCYTCTBYET O0Jjiee 2-X JICKITUH.

CobecemnoBa-
Hue(2Bomnpoca)

B teuenue
ceMmecTpa

30 GamtoB

30 OaioB - CTYIEHT NPaBUIBHO OTBETHJI Ha
TeOpeTHUeCcKUe BOMNpochl. [lokazan oTIMYHBIE
3HaHUS B paMKaX YCBOGHHOTO y4eOHOTO
Marepuaa.

24 Gamna - CTYJIGHT OTBETHJI Ha TEOPETHYCCKHE
BOIPOCHI ¢  HEOOJNBITUMHU  HETOYHOCTSIMH.
[Tokazan xopoile 3HaHHUs B paMKaX YCBOEHHOI'O
y4eOHOro Marepuana.

18 GayIoB - CTYJIEHT OTBETUJI Ha TCOPETUUYCCKUE
BONPOCHI C CYIIECTBEHHBIMM HETOUYHOCTSIMH.
[lTokazanm  yJnOBIETBOPUTENIbHBIE 3HAHUS B
paMKax YCBOCHHOT'O y4eOHOro MaTepHala.

0 OamnoB -mpu OTBETE HA TEOPETHYECKHUE
BOITPOCHI CTYJICHT MIPOAEMOHCTPHUPOBAI
HEJIOCTaTOYHBIN YPOBEHb 3HAHUU.

Pacuerno-
rpaduyeckas pa-
6ota

B Teuenune
ceMmecTpa

40 6aiu1oB

40 OawioB - CTYAEHT NPABWIHHO BBITTOJIHHII
3amanue. Iloka3zan  oTiaMYHBIE — BJaJCHUSA
HaBBIKAMH MPUMEHEHHMS TOTYYECHHBIX 3HAHUA U
YMEHHM TpU peleHuu MpodeccrnoHalbHbIX
3aJad B paMKax YCBOGHHOIO  Yy4eOHOro
maTtepuana. OTBETUI HAa BCe JOIMOJHUTEIbHBIC
BOIIPOCHI Ha 3aIIUTE.

30 OamioB - CTYIEHT BBINOJHUI 33JaHHUE C
HeOONBIIMMH HETOYHOCTSIMU. [Tokazan xopoiue
BJIQJICHUSl HABBIKAMM MPUMEHEHHUS MOIYYEHHBIX
3HaHUHI U YMEHUI npu pelLeHnun
npodecCuOHATBbHBIX 3a1a4 B pamKax
YCBOEHHOTO ydeOHOro marepuana. OTBEeTHUN Ha
OOJBIIMHCTBO JOMOJHUTEIBHBIX BOMPOCOB Ha
3aluTe.

20 06amnoB - CTYACHT BBHIMOJIHHUI 3aJaHUE C
CyLIECTBEHHbIMU  HeTo4yHOocTsAMHU.  [lokazan
YAOBIIETBOPUTENBHOE  BJIAJIEHUE  HABbIKAMHU
IIPUMEHEHUs TOJIyYCHHBIX 3HAaHUM M YMEHUHI
OpH  pelleHuu MNpodecCHOHANBHBIX 3a7ad B
pamMKax yCBOEHHOro yueOHoro matepuaina. [Ipu
OTBETaX Ha JIONOJIHUTEIbHBIE BOIMPOCHl Ha
3amuTe ObUIO TOMYIIEHO MHOTO HETOUYHOCTEH.

0 GanoB - MpU BBHINOJHEHUU 3aJaHUS CTYIEHT
MIPOJIEMOHCTPUPOBAJI HENOCTATOYHBIA YPOBEHBb
BJIQJICHUSI HABBIKAMM MPUMEHEHHUSI MOJTYYEHHBIX
3HAHUW M YMEHUH TpH peuieHun mnpodeccuo-
HaJIbHBIX 33]1a4 B PaMKaX YCBOEHHOI'O y4eOHOTO
MaTtepuaina. [Ipy oTBeTax Ha IOMOIHUTEIbHBIE
BONPOCHI Ha 3auiuTe OBLIO JOMYIIEHO MHOXe-
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CTBO HETOYHOCTEMH.

3agaud TpakKTH-
YeCKUX 3aHITUH

B teuenune
ceMmecTpa

40 6aiu10B

40 OGamioB- 3amaHue MO PabOTE BBHIMOJHEHO B
nostHoM oObeMe. CTyACHT TOYHO OTBETHJI Ha
KOHTPOJIbHBIC BOITPOCHI, CBOOOTHO
OPHCHTHPYETCS B IPCIIONKCHHOM PCIICHUH,
MOXXET €ero Moau(uIMpoBaTh MPH HW3MEHEHUU
ycioBHs 3anaur. OTYET BBINOJIHEH aKKypaTHO U
B COOTBETCTBUH c MPEAbSBISIEMBIMHU
TpeOOBaHUSMU.

30 GayoB- 3amaHue MO pabOTE BBIMOJIHEHO B
nosHoM  oObeme. CTyaeHT OTBETWUJI  Ha
TEOPETHYCCKHUE BOIIPOCHI, HCITBITHIBAs
HEOOJIbIIINE 3aTPYAHCHUS. KauectBo
odbopmiieHHUsT oTyeTa K pPaboTe HE IMOJHOCTHIO
COOTBETCTBYET TPEOOBAHUSIM

20 OamioB- CTYOEHT NPABUIBHO BBITTOJHHII
3aganue K pabore. CocTaBWJI OTYET B
YCTaHOBJICHHOW (opMe, MPEeACTaBUI PEIICHUS
OOJIBIIMHCTBA 3aJlaHUM, IPEIYCMOTPCHHBIX B
pabdotre. CTyaeHT HE MOXET IIOJHOCTBIO
OOBSICHUTH IOJYyUYCHHBIC PE3YJIbTATHI.

0 OGaJJIOB - CTYJEHT HE BBINOJHUI BCE 3a/IaHMS
paboThl U HE MOXET OOBSCHUTH TOJIYYCHHBIC
PE3YNbTATHI.

OT4yersl 0mO Ja-
OopaTopHBIM pa-
ooram

B Teuenue
ceMmecTpa

40 6aiu10B

40 Oa/oB -CTYAEHT MPaBUJIBHO CHAENIall OTYeT.
IToxazan OTIMYHBIE BIAJACHUS HAaBBIKAMU IIPU-
MEHEHHsI TOJIyYCHHBIX 3HAHMM M YMEHHU IpHU
peleHn Npo(ecCHOHANbHBIX 3a/lad B paMKax
YCBOEHHOTO yuyeOHoro marepuana. OTBETHI Ha
BCE JIOIIOJIHUTENBHBIE BOIIPOCHI HA 3aILUTE.

30 GayIoB -CTYACHT ClieNal OTYET ¢ HeOOJbIIHN-
MU HeTouHOCTsIMHU. [lokazan xopouve BiageHus
HaBbIKAaMU MPUMEHEHMs MOJYyYEHHBIX 3HAHUHN U
YMEHUH IpU pelieHuH NpoecCHOHATbHBIX 3a-
Jlad B paMKaxX YCBOEHHOI'O yueOHOro marepuana.
OtBetn1 Ha OOJBIIMHCTBO JIOMOJIHHUTEIBHBIX
BOIIPOCOB Ha 3aIIUTE.

20 6amnoB - CTyIeHT BBINOJIHUI 33JJaHUE C CY-
IIECTBEHHBIMU HeTouHOcTsAMH. [lokaszan yno-
BJIETBOPUTEJILHOE BIIQZICHUE HaBBIKAMH IIPHMeE-
HEHHUs IOJIy4eHHBIX 3HAaHWW M YMEHHU IIpU pe-
HIEHUU TpOoPecCHOHATBHBIX 3ajJad B paMKax
YCBOEGHHOTO yueOHoro marepuana. [lpu orBetax
Ha JIONIOJHUTENbHBIE BOMPOCHI HA 3alUTe OBLIO
JIOIYIIIEHO MHOr0 HeTO4YHOCTEH. IIpu BbINonHe-
HUU 33JaHUS CTYJEHT MPOJIEMOHCTPUPOBAJT He-
JIOCTaTOYHBIM YpOBEHb BIAJECHUS YMEHUSIMH H
HaBbIKAMHU IMPH pElIeHUU MpodeccunoHaTbHbIX
3aJ]a4 B paMKaX YCBOEHHOI'O yueOHOTo marepua-
na. [Ipu oTBeTax Ha JOMOJHUTEIBHBIE BOIPOCHI
Ha 3aIIMTe OBUIO JIOMYIIEHO MHOKECTBO HETOY-
HOCTEN
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DK3aMeH

Ha »k3a-
MeHaIu-
OHHOI1
ceccun

50 6anoB

0 6ayyIOB-CTYEHT MPaBUJIBHO OTBETHJI Ha TEO-
perrueckuii Borpoc Ounera. [Tokazan oTiinyHbIe
3HaHHA B paMKaX YCBOCHHOIO yueOHOro mare-
puasna. OTBETMJI HAa BCE JIONOJHUTEIBHBIE BO-
MIPOCBL.

40 GayIOB-CTY/ICHT OTBETWJ Ha TEOPETUUECKUN
BOIIPOC Ouiieta ¢ HEOONBIIMMU HETOYHOCTSIMH.
[Toxazan xopouiye 3HaHNS B paMKaX YCBOEHHOI'O
yuebHoro Marepuana. OTBeTus Ha OOJILIIMHCTBO
JIOTIOJTHUTEIIbHBIX BOIIPOCOB.

25 0aJIOB-CTYJIEHT OTBETHJI Ha TEOPETUUCCKUM
BOIIPOC OMJIETa C CYHIECTBEHHBIMU HETOUHOCTSI-
mu. [lokazan yaOBIETBOPUTEIbHBIE 3HAHUS B
paMKax yCBOEHHOro ydeOHoro marepuana. [Ipu
OTBETaX Ha JIOMOJHUTEIbHBIE BOIPOCH OBLIO
JIOIYIIIEHO MHOT'O HETOYHOCTEM.

0 OamnoB-pu OTBETE HAa TEOPETHYECKHI BO-
poc Owujiera CTyAEHT MPOJIEMOHCTPUPOBAJI He-
JIOCTaTOYHBIM ypOBeHb 3HaHUU. IIpu oTBeTax Ha
JOTIOTHUTEIbHBIE BOIPOCHI  OBLIO  JTOMYIICHO
MHO>KE€CTBO HETIPAaBUIbHBIX OTBETOB

HNTOI'O:

210 6aiuioB

Texynui KOHTPOJIb:

0 0amoB

Kpurtepuu oneHKHu pe3y/1bTaTOB 00y4eHHs 10 JMCHHUILIMHE:

0 — 64 % oT MakCHMabHO BO3MOKHOI CYMMBI 0QJIJIOB — «HEYIOBJIETBOPUTEILHOY» (HEIOCTATOU-
HBIH YPOBEHb JUISI IPOMEXYTOUHOM aTTeCTAlMH 10 JUCLUIUINHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXHON CyMMBbI OaJIJIOB — «yJJOBJIETBOPUTEIBHOY (IIOPOTOBBII
(MMHMMAJIBHBIN) YPOBEHb);
75 — 84 % oT MakcUMaJbHO BO3MOKHON CyMMBI 0aJlJIOB — «XOPOIIO» (CPEeIHUN YPOBEHb);

85 — 100 % oT MakcHMaJIbHO BO3MOKHOW CYMMBI OAaJUIOB — «OTIUYHOY (BBICOKHI (MaKCHMaITb-

HBII) YPOBEHb).

HaumenoBanue Cpoku | llIkana oue- Kpurepuu ouennBanus
OLICHOYHOI'0 BBINOJI- HHUBAHHUSA
cpeacTrea HEeHUs
7 cemecTp

IIpomexyTouynas arrecranus B popme «3a4eT ¢ OLEHKON»

OnopHeIf  KOH-
CIEKT

B Teuenne
ceMecTpa

30 6autoB

30 Ga/ioB - CTYAEHT MOJHOCTHIO TMOATOTOBWII
KOHCHEKT JIeKIUi. AKKypaTHO 0(hOopMIeHO
rpaduyeckas ¥ TeKCTOBBIE YaCTH KOHCIICKTA.

24 Gamna — CTYAEHT MOJHOCTBIO MOATOTOBUI
KOHCIIEKT Jjekimuid. EcTtp  3aMeuanus K
o¢opMIIeHHIO TpaPrUecKOl U TEKCTOBON YacTIM
KOHCITEKTA.

18 ©OammoB — KoHCmekT He  MOJHBIHA
(orcyrcTBytOT He 6onee 1 nexnun). HeOpexHoe
o opMIIeHHE KOHCIICKTA.

12 GamnoB— B KoHCmeKkTe OTCYTCTBYIOT 2
nekiuu. HeOpexxHoe ohopMieHe KOHCIIEKTA.

0 6amnoB — OTCYTCTBYET OoJiee 2-X JISKIHUH.
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Co0OecenoBanue
(2 Bompoca)

B Teuenune
ceMecTpa

30 oaoB

30 OamnoB - CTYIACHT MPaBWIBHO OTBETUJI Ha
TeopeTuueckue Bompockl. [lokazanm oTiMuHbBIE
3HaHUSA B paMKax YCBOGHHOro y4eOHOro
Marepuasna.

24 Gamna - cTyJEHT OTBETUJI Ha TEOPETHUUYECKHE
BONPOCBI C  HEOONBIIMMH  HETOYHOCTSIMHU.
[Tokazan xoporiue 3HaHHUS B paMKaX YCBOEHHOTO
yueOHOro Marepuara.

18 6ayIoB - CTYJEHT OTBETUJI HA TEOPETHUECKHE
BOIIPOCHl C CYIIECTBEHHBIMH HETOYHOCTSIMHU.
[Tokazan ynoBiieTBOpUTEIbHBIC 3HAHUS B paMKax
YCBOEHHOT'O y4e€OHOr0 MaTepuara.

0 OamwioB -mpu OTBETE HA TEOPETHUECKUE
BOITPOCHI CTY/ICHT MIPOJIEMOHCTPUPOBAIT
HEJIOCTATOYHBIN YPOBEHb 3HAHU.

3agaun  MpPaKTHU-
YeCKUX 3aHITUH

B Teuenue
cemecTpa

40 6ayu10B

40 OamioB- 3aJaHMe 1O pabOTE BBIIOJIHCHO B
nojJHOM oObeMe. CTYACHT TOYHO OTBETHJI Ha
KOHTPOJIbHBIE BOITPOCHI, CBOOOTHO
OPUEHTUPYETCS B MPEIOKCHHOM PEIICHHH,
MOKET €ro MOIU(UIUPOBATH TPU H3MCHCHHH
ycioBus 3afaud. OTYeT BBITOJIHEH aKKypaTHO W
B COOTBETCTBUU c PEIbSABISIEMBIMA
TpeOOBAHHUAMHU.

30 OammoB- 3agaHue MO pabOTE BBIMOJHEHO B
nojHoM  oObeme. CTyAeHT OTBETHJI  Ha
TEOPETUICCKHEC BOIIPOCHI, HCIIBITHIBAS
HeOOoIbIINe 3aTPyIHCHUSI. KauectBo
opopMiIeHHsS OTYeTa K padoTe HE IOJHOCTHIO
COOTBETCTBYET TPEOOBAHHSIM

20 OamioB- CTYIEHT TMPaBUILHO BBITOJHUI
3amanue kK pabore. CocTaBui OTYeT B
YCTaHOBJICHHOW (hopMe, TPEIICTAaBUI PEIICHHS
OOJIBIIMHCTBA 3aJaHHi, NPEIyCMOTPEHHBIX B
pabore. CTyaeHT HE MOXKET IMOJTHOCTHIO
OO0BSCHUTH MOJTYYCHHBIE PE3YIbTATHI.

0 6anmnoB - CTYJEHT HE BBIMOJIHUI BCE 3aJaHUS
paboThl U HE MOXET OOBSICHUTH IOJyYEHHBIE
pe3yIbTaThl.

HUTOIO:

100 GamtoB

Kpurtepuu oneHKH pe3y/1bTaTOB 00yUeHHs 10 JUCHUIIMHE:

0 — 64 % oT MakCHMaJbHO BO3MOXKHOM CyMMBI 0QJIJIOB — «HEY/IOBJIETBOPUTEILHOY» (HEIOCTATOU-
HBII YPOBEHb JUISI IPOMEXYTOUHOM aTTeCTallM MO JUCLHUIUINHE);

65 — 74 % oT MaKCMMaIbHO BO3MOXKHON CYMMBI 0AJIJIOB — «yJOBJIETBOPHTEIHHOY (TIOPOTOBBII
(MUHMMABHBIN) YPOBEHD);
75 — 84 % oT MakcHMaJbHO BO3MOXHON CYMMBI 0aJlJIOB — «XOPOIIO» (CpeIHUN YPOBEHb);

85 — 100 % oT MakCUMaJIbHO BO3MOKHOUM CYMMBI OQIIJIOB — «OTIMYHOY (BBICOKUH (MaKCHMAaIbHBIH )

YpOBEHB)

7 cemecTp
IIpomexyTounas arrectauus B popme «KII»

Kypcosoii npo- | B

Tede- | 5 6amioB | 5 GamioB - CTYIEHT MONHOCTBIO BBIIOIHHI 33aHHE.
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CKT HUE [Tokazan OTIM4YHBIC BJiaJCHUS HAaBbIKAMU MPUMEHEHUS
cemecTpa MOJYYECHHBIX 3HAHUA W YMEHUW T[IpU  PELICHUU
npodeccHoHaNbHBIX 33Ja4 B paMKax YCBOEHHOTO

y4eOHOro Marepuania. OTtBetun Ha BCE

JIOTIOJTHUTEILHBIC BOIIPOCHI HA 3AIIHUTE.
4 0a/IoB - CTYACHT IOJHOCTBIO BBIIOJHHII 3aJIaHHE C
HEOOJIBIIMMHA ~ HETOYHOCTsAMHU. [lokazam  Xxopomue
BJIQJICHUSI HABbIKAMH ITPUMEHEHUS MOJIYICHHBIX 3HAHUI
W YMEHUW MpU penieHuH NMpodecCHOHATBHBIX 3a7a4 B
paMKax YCBOEGHHOI'O y4eOHOro marepuaia. OTBETHII Ha
OOJILIITMHCTBO JOTIOTHUTEIIBHBIX BOIIPOCOB Ha 3aIUTE.

3 0aJJIOB - CTYJICHT IOJIHOCTBIO BBIIIOJIHKII 3aJaHue, HO
JOTIYCTHJI ~ CYIIECTBEHHbIE  HeTouHOCTH. Ilokazan
YIOBJICTBOPUTEIIFHOE BJIaJICHUE HaBbIKAMU ITPUMEHEHUS
MOJIYYCHHBIX 3HAHUW W YMEHUH TpU  peUICHUHU
pOPECCHOHANIBHBIX 33J]ad B paMKaX YCBOEHHOI'O
y4eOHOT0 Marepuana. [Tpu OTBETax Ha
JIOTIOTHATEILHBIC BOIPOCHI HA 3aIUTe OBUIO JOIYIIECHO
MHOI'O HETOYHOCTEM.

0 GayIoB - CTYIEHT HE ITOJHOCTHIO BBIIIOJIHWII 3aaHHUE.
IIpy BBINIOJIHEHUHM 3aMaHUA CTYACHT IIPOJIEMOHCTPUDO-
BaJl HENOCTATOYHBIM VYPOBEHH BIIAJEHUSA HaBLIKAMU
IIPUMEHEHUS MOJIYUYECHHBIX 3HAHUM W YMEHHH IIpU De-
IeHU podeCCHOHAIBHBIX 3a/1a4 B paMKaX YCBOEHHO-
ro vyueOHoro marepmaina. Ilpym oTBeTax Ha ITOIOIHH-
TeJbHBIE BOIPOCHI HA 3aIUTE OBLIO JOMYIIEHO MHOXe-
CTBO HETOUYHOCTEM.

ITo pe3ynbpTaTaM 3alIUTHI KypCOBOTO MTPOEKTa (paboThI) BHICTABIISIETCS OLIEHKA 110 4-0ayuIbHON
IIKaJie OICHUBAHUS

- OLIEHKA «OTJIMYHO» BBICTABIISICTCS CTYCHTY, €CIIH B pa0OTe COEpKaTCs JIEMEHTHI HAyYHOT'O
TBOPYECTBA M JIENAIOTCSI CAMOCTOSATENBHBIE BEIBOJIBI, IOCTUTHYTHI BCE PE3YJIbTATHI, YKa3aHHEIC B
3aJJaH1H, Ka4eCTBO O(POPMIICHHSI OTUETa COOTBETCTBYET YCTAHOBJIEHHBIM B By3€ TPeOOBaHUSIM U
NIPHY 3alATE CTYIEHT MPOSBUI OTIMYHOE BIIaICHUE MaTepHaAIOM pabOThI U CIIOCOOHOCTH apTyMEH-
TUPOBAHO OTBEYATh HA MNOCTaBJIEHHBIE BOIIPOCHI IO TEME PaOOTHI;

- OLIEHKA «XOPOIII0» BBICTABIISETCS CTYACHTY, €CJIM B pabOTe JOCTUTHYTHI BCE PE3yIbTaThl, yKa-
3aHHBIE B 33/1aHUH, KaU€CTBO O()OPMIIEHHUS OTYETA COOTBETCTBYET YCTaHOBIIEHHBIM B By3€ TpeOo-
BaHUSM U TIPY 3aIIUTE CTYJSHT MPOSBUII XOPOIIIee BIAJCHNE MaTEPHaIoOM pabOThI M CITOCOOHOCTH
apryMEHTHPOBAHO OTBEUYaTh HA MOCTAaBJIEHHBIE BOIIPOCHI IO TEME PabOTHI;

- OLIEHKA «Y/IOBJIETBOPUTEIILHO» BBICTABIISIETCS CTY/CHTY, €CIIN B pab0Te TOCTUTHYTH OCHOB-
HbI€ pe3yJIbTaThl, yKa3aHHbIE B 33/1aHUH, Ka4eCTBO 0()OPMIICHUS OTYETAa B OCHOBHOM COOTBETCTBY-
€T YCTaHOBIICHHBIM B By3€ TPEOOBAHUIM U TIPH 3aAIUTE CTYJEHT MPOSBUIT yIOBIECTBOPUTEIHHOE
BJIaJICHHE MaTepHajioM pabOThl U CIIOCOOHOCTh OTBEYaTh Ha OOJIBIIMHCTBO MOCTaBIEHHBIX BOIIPO-
COB I10 TeM€ pabOoThI;

- OLICHKA «HEYJIOBJIETBOPUTEIHHO» BBICTABIISIETCS CTY/IEHTY, €CIM B paboTe HE TOCTUTHYTHI OC-
HOBHBIE Pe3yJIbTAThI, YKa3aHHBIC B 33JJaHUU M Ka4eCTBO O()OPMIICHHUS OTYETA HE COOTBETCTBYET
YCTAHOBJICHHBIM B By3€ TPEOOBaHMSIM, WM TPH 3aAIUTE CTYJCHT IPOSBUII HEYAOBIETBOPUTEIBHOE
BJIaJICHHE MaTepPHaJIOM PabOTHI M HE CMOT OTBETHUTH Ha OOJIBIMMHCTBO MIOCTABICHHBIX BOIIPOCOB 110
TemMe padoTHI.

3agaHus A1 TEKyIero KOHTPOJIs 110 AMCHHILIMHE
6 cemecTp
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3agauu NpaKTHYECKUX 3aHATHH

1. B Tonke koTia cxmraercs 600 M3 IPUPOIHOTO raza YTrepcKoro MeCTOPOXKICHHS COCTa-
Ba: CO2 = 0,2%; CHs = 98,5%; CoHs = 0,2%; CsHg = 0,1%; N2 = 1,0%. Onpeaenuts 00beM
MIPOJIYKTOB CropaHusi mpu Koddduimente n30bITKa Bo3ayxa B Tonke o = 1,15. Otet: V.r. =
7210 M3,

2. B tonke kotna cxuraercs 2103 kr/4 manocepHucroro mazyra coctana: CP = 84,65%; HP
=11,7%; SP = 0,3%; OP = 0,3%; AP = 0,05%; WP = 3,0%. OnpeaenuTs, Ha CKOJILKO OBLI yBEIH-
4yeH 00bEM M0JIaBaEMOT0 B TOIKY BO3JlyXa, €CJIM U3BECTHO, YTO MPHU MOJIHOM CTOPAHUU TOIUIUBA
cozmepxkanue RO2 B IBIMOBBIX ra3zax cHU3MIOCH ¢ 15 110 12%. OtBeT: V.B. =6666 M%/u.

3. OnpenenuTh 066eM MPOAYKTOB CrOPAHMS, TONYYaeMbIX IIPH MOIHOM cropauu 2%10°
KI/9 KaparanauHCKOTO yrisi Mapku A coctaBa: CP = 54,7%; HP = 3,3%; NP = 0,8%; SP = 0,8%;
OP = 4,8%; AP = 27,6%; WP = §,0%, ecii u3BeCTHO, 4TO ABIMOBBIE Ta3bl coaepkaT ROz = 18%.
Otset: Vr = 12560 m*/u.

4. OnpenenuTh SHTAIBIIHIO MPOJAYKTOB cropaHus pu KoddduiueHTe u30bITKa BO3AyXa 0=
1,2, 06pa3oBaBIIMXCsA TPHU MOTHOM CropaHuu | Kr kameHHoro yris cocraBa: C” = 65%, HP=

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

ra3oB Ha BbIxoje u3 Tonku t=1100°C.

5. OnpenenuTh AeHCTBUTENBHOE KOJTMYECTBO BO3MyXa Juis cropanms 1 M rasa, ecimu Ko-
s¢unment m3dbiTka BO3myxa o=l,1, a TeopeTHyeckd HEOOXOAMMOE KOJHUYECTBO BO3IyXa
V1=9,51 M3/m3.

6. Onpenenuth TEOPETHUECKU HEOOXOIUMOE U JIEHCTBUTEIBHOE KOJUYECTBO BO3AyXa AJIs
CTOpaHHMsI AaHTpAIUTA CIICAYIONIETo AneMenTapHoro coctaa: Cp = 76,4%, Hp =1,5%, Np = 0,8%,
Op = 1,3%, NP = 1,7%, AP= 13,3%, WP = 5%. Koaddunuent n3dpiTka Bo3ayxa B TOIIOYHOM Ka-
Mepe MPUHATH paBHbIM 0=1,2.

7. OnpenenuTh YHTAIBIUIO MPOIYKTOB CTOPAaHUS HA BBIXOJE U3 TONKU 1M3 mpupogHOTO
raza cienyromero cocraBa: CO2=0,%; CH4=979%; N>=1,2%; C2He=0,5%; CsHg=0,2%);
C4H10=0,1%. Koaddurment nzdpiTka Bo3ayxa npunarh o=1,12. TemnepaTypa ra3oB Ha BbIXOJE
u3 tonku tr=1000°C

8. OmnpenenuTh TEOPETHUECKOE HEOOXOAMMOE U ICHCTBUTENIbHOE KOJIMYECTBO BO3/IyXa IS
CropaHHus KepoCHHA CIeIyIomero aneMentapHoro cocrara: CP=85%; HP=14,9%; NP=1%. Ko-
3G GUIMEHT U30bITKa BO3AyXa IPUHATH 0=1,3.

Bonpocsl k codeceroBaHuIo

1. ITapoBbIE KOTJIBI B COBPEMEHHOM HEpPreTHKe. Beaymme HaydyHO - MCCIEI0BATEIbCKUAEC
WHCTHUTYTBI, IPOEKTHBIE OPraHU3alMu U KOTJIOCTPOUTENBHBIE 3aBO/IBI.

2. IlpuMeHeHue MapoBbIX KOTJIOB B IPOMBIIIJIEHHOCTH W dHEpPreTuke. MapkupoBKa KOT-
JI0B.

3. OcHOBHBIE OIpEAETICHHUS U TEPMUHOJIOTHS IpUMEHsieMas B KoTenbHol TexHuke. (Ilapo-
BOM KOTeJ1, BOJOTpEHHBIN KOTEN, TOBEPXHOCTh HarpeBa (3KpaH, KUMATUIIBHBIHN IMy4OK, aporepe-
rpeBaresb, BOASHOW SKOHOMal3ep, BO3AYXOI010TpEBATENb), TONKA, KOHBEKTUBHBIN MYYOK).

4. O0muMe cBelieHHs O MapOTYPOMHHBIX JEKTPOCTAHIMIX U MECTE IMapoBOT0 KOTJa B TEIl-
J0BOM cxeme. TexHonoruueckas cxema mapoTypOMHHOM 3J€KTPOCTAaHIUHM C MPOMEKYTOUHBIM
neperpeBoM napa, paboTaromeil Ha MUHEpaJIbHOM TOIUIHMBE

5. Cranuu npeoOpa3oBaHUs XUMUYECKOW SHEPTUU TOIIMBA B DJIEKTPUUECKYIO SHEPTUIO Ha
NapoTypOMHHBIX SJIEKTPOCTAHIHUIX.

6. [IpuHnunuaneHas temwioBas cxema npocreimeit [ITOC Ha HackleHHOM Nape W UK
Penkuna B T-s nuarpamme.

7. IlpunuunuanbHas TeroBas cxema npocreinied [ITOC Ha meperperoM mape U IUKI
Penkuna B T-s nuarpamme.

8. IlpunnunuanbHas TemioBas cxema npocreimeit [ITOC ¢ mpoMeXKyTOYHBIM EPETPEBOM
napa v uuki Penkuna B T-s nuarpamme.

9. TernnoBoii 6ananc mapoBoro kotia. CocTaBmstomue OanaHca.
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10. KoaddunmenT nonesnoro aeictsus napooro kotia. Bausaue noreps Ha KI1/] xoTina.

11. Pacxon TormmBa. CriocoOs1 onpeneneHusi. OCHOBHbBIEC (paKTOPHI, BIUSIONINE HA PacXo/l
TOILINBA.

12. Knaccudukanus KOTeIbHOTO TOTUINBA.

13. CocraB roproueii Macchl U CyX0i Macchl TOIUIMBA. ['Oproune 3J1eMEeHThI

14. Kimaccudukamnus TBepAbix TOIUHB. [[oHATHE O TEIIIOTBOPHON CIIOCOOHOCTH TOILJIMBA U
ee onpenenenue. [Tonstue o 1eTyuynx B TBEPAOM TOILIIUBE.

15. OcHoBHas XxapakTepUCTHUKa TOIUIMBA. BhIcias u HU3MIas TEMa0Ta CropaHus.

16. CiocoObl 1 METO/IBI OTIPEICIICHUS TETIOTHI CTOPAHHSI TOTLIHBA.

17. Knaccudukanus yrieil mo pazmepam KyCKOB U IO BbIXOY JIETYUHX U XapaKTEPUCTHKE
KOKCOBOT'O OCTaTKa.

18. 'openue TBEpIOrO TOILIKBA.

19. TonnuBa MpuUMeHseMbIe TAPOTYPOUHHBIX 3JIEKTPOCTAHIIHSIX.

20. DnaemMeHTapHBIM COCTaB TBEPJOTO OPraHUYECKOro TorimBa. OCHOBHBIE CBOMCTBA OY-
PBIX U KAMEHHBIX yIJIEH.

3K3aMeHaIIHOHHI)Ie TEOPETHIECCKUEC BOIIPOCHI

1. DnemeHTapHbIii cocTaB, CBOWCTBA U FOPEHUE MPUPOJHOrO raza TBEPAOrO U KHMJKOIO
toruBa. CTaauu cropaHus TOIIIMBA.

2. TloHsiTHE O CKOPOCTH PACIPOCTPAHEHHUS, OTPHIBE U MPOCKOKE TIAMEHH.

3. CnocoOsl cxuranusi opranudeckux torims. Koadduuument n30ObiTka Bo3ayxa. Brnus-
HUeE Ha paboTy KoTJIa.

4. MexaHu3Mbl 00pa30BaHMs U METOJIbl CHIDKEHUS OKCUIOB a30Ta.

5. Ilonstust o BomsgHoMm mape. IlapooOGpasoBanue, KuneHue, HCHapeHUE, BIAXKHOCTD,
HACBIILEHHBIN U neperpeTsiit nap. CTeneHb CyXOCTH U BIaKHOCTH.

6. OOmiee yCTpOWCTBO KOTEIBHON YCTAHOBKM M NPUHIMIHAIBHBIC MPOCTEHUIINE CXEMBI
BOJIONAPOBBIX TPAKTOB. KOMIIOHOBOUHBIE CXEMbI KOTJIOB M pa3MeIleHUe B Ia30X0/jax MOBEPXHO-
CTEel Harpena.

7. OcHOBHBIE TapaMeTpbl pabOTHI MAPOBBIX U BOJOIPEHHBIX KOTIIOB.

8. IlapooOpa3oBaHne Ha TOPU3OHTAIBHBIX ITOBEPXHOCTSIX, MMapooOpa3oBaHHE B BEPTH-
KaJbHBIX TpyOax.

9. IlapooOpa3oBaHue B TOPU30HTAIBHBIX TpyOax. PeKUMBI TeUeHHs BOJBI M TIapa B TOPH-
30HTAJIBHBIX TPyOax.

10. Kpwusucel mapooOpa3oBaHus B MapooOpa3yromux Tpydax mapoBbIX KOTIOB. [TpudarHb
ux 00pa30BaHUs U MOCIEICTBHS.

11. upkynsuHMOHHBIE CXEMBI TAPOBBIX KOTJIOB C €CTECTBEHHOW LUPKYISAIUEH, TPUHYAU-
TENbHON LUPKYJIALUEH U NPAMOTOYHBIX KOTJIOB. KpaTHOCTh LUPKYJISALUU B 3aBUCUMOCTH OT
LHUPKYJSIIUOHHOW CXEMBbI M ITapONPOU3BOJMUTEIBHOCTH KOTiIa. Hamop ecrecTBeHHOW LMPKYIs-
LIUH.

12. Ha3naueHmwe u cxeMbl MHOTOCTYIeHUaToro mcnapenus. CocrtaB 000pyJq0BaHuUs, KOH-
CTPYKTHBHbIE 0COOCHHOCTU. BHbI M Opranu3anys NepuoIu4ecKoi U HempephIBHOM NMPOYBOK.

13. KoHCTpYKTHUBHBIE XapaKTEPUCTUKH TPYO MOBEpXHOCTEH HarpeBa KOTJIOB. COpTaMeHT
KOTEJbHBIX TPYO U MOHATHE 00 YCIOBHOM JHaMeTpe.

14. Mapku craneii 1 o0nacTu UX MPUMEHEHUs B MapoBbIX KoTiax. [IpeaensHble TeMiepa-
TYpbl HApY>KHOU TOBEPXHOCTU 000TpeBaeMbIX TPYO.

15. IIpuHuMnHuanbHble CXeMbl Ta30TPYOHBIX U BOJOTPYOHBIX MapOBBIX KOTJIOB.

16. TexHonOrMyeckue TPaKThl KOTEIbHON YCTAHOBKM MX Ha3Hau€HHE U UX B3aMMOCBS3b.
OcCHOBHBIE TEXHOJIOTMYECKHE MPOIECCH] B KOTEIbHBIX YCTAHOBKAX.

17. AsponuHamuKa ra30BO3AYLIHBIX TPAKTOB KOTENIBHBIX yCTaHOBOK. [loHsTHE O camMOTs-
re. OCHOBHOE ypaBHEHUE a3pOIUHAMUKH.
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18. KV c ecrectBenHoii Tsaroif. Cxemsl, 0b61acTu npuMeHenus. Pacipenenenue naBieHuit
BO3/1yXa M ra3oB B TpakTe. JJocTOMHCTBA M HEAOCTATKH.

19. KV c ra3oBo3aymHbsIM TpakToM HoJ pa3psbkeHueM. JlocronncTBa u HepoctaTku. O0-
JacTy npuMeHeHus. Pacnipenenenue qaBieHui BO3yxa U ra3oB B TPAKTE.

20. KY c ypaBHOBeuieHHO# Taroi. Obnactu npuMeHeHus. Pacnpenenenue qaBieHuil Bo3-
JlyXa U ra3oB B TpakTe. JJOCTOMHCTBA U HEJOCTATKH.

21. KV, paboraromue moa HaaIyBoM. PacripeneneHue gaBieHuii Bo3yxa U ra3oB B TPak-
te. O6sacTu npuMeHeHus. JJocTOMHCTBA M HEOCTATKH.

22. KY -maporeneparopsl, paboTaromiue moji BBICOKMM JaBlIeHHEM B Tonke. Pacmipenene-
HU€E JaBJICHUI BO3yXa U ra3oB B TpakTe. O0gacTu npuMeHeHus. JJocTOMHCTBA U HEIOCTAaTKU.

23. T'azorpyOHbIe mapoBbie KOTIBI. CXeMbl U KOHCTPYKIIMH TOPHU3OHTAIBHBIX KapoTpyO-
HO-IIMOT'apHBIX 0OOPOTHBIX MApOBbIX KOTIOB. [IpuHIMnuanbHas cxema paboThl.

24. T'azoTpyOHbIe mapoBbie KOTJIBL. CXeMbl M KOHCTPYKIMH BEPTHKAIBHBIX KapOTPyOHO-
JBIMOTapHBIX MApPOBbIX KOTJIOB. [IpuHIMnuansHas cxema paboThI.

25. OCHOBHBIE JOCTOMHCTBA U HEJOCTATKHU ra30TPYOHBIX KOTJIOB.

26. CxeMbl ¥ KOHCTPYKIIMH Ta30TPyOHO-BOAOTPYOHBIX KOMOMHUPOBAHHBIX TAPOBBIX
KoTiOB. [[puHninnuanbHast cxema paboThI.

27. PacnpezneneHue 10yu TeIUla, Ha MOAOIPEB, UCIIAPEHUE U IIEpErpeB B KOTJIax MpH pas-
HBIX JABJICHUSAX U TEMIEpaType napa Ha BbIXOJIE.

28. CxeMmbl BOJONAPOBOr0 U Ta30BO3/AYIIHOTO TPAKTOB SHEPreTUYECKUX KOTIIOB.
[TapameTpbl TEMJIOHOCUTENEH B OMOPHBIX TOYKAX I'a30BO3JYLIHOTO M BOJONAPOBOIO TPAKTOB
KOTJIOB.

29. Bapabansl mapoBbIX KOTIOB. Ha3zHauenue, onpenencHue. TumopasMepHsiid psi O6apa-
0aHOB 10 1uameTpy. Martepuansl.

30. KoncTpykius Kopiryca mapoBoro 6apadana KoTja BBICOKOTO U CPEIHETO JaBJICHHUS.

31. Kouctpykuus kopryca 6apabaHa KOTJIa CO CIIOKHBIM KOHTYPOM LIUPKYJISIHH.

32. Buyrpubapabannsie yctpoiictBa. CemapanmoHHbIE YCTpoiicTBa 0apabaHOB KOTJIOB.
BuyTtpu 6apabaHHbIe [IMKJIOHBI, IPOMBIBOYHBIE JIUCTBI, AbIPYAThIEC JIUCTHI, KAIIO3UIHbBIE cenapa-
Topel. HazHaueHue, yCcTporCTBO U KOHCTPYKIIUU.

33. ITaponpombIBOUHBIE yCTpoiicTBa B OapabaHe KOTJIOB BBICOKOIO jaaBajeHus. Ha3naue-
HUE, CXeMbI pabOTHI.

34. TomouHble 3KpaHbl KOTJa KOTJIOB C €CTECTBEHHOM IMPKYISALUEH, MPUHYIUTETbHON
HUPKYJISIUEd M TNPAMOTOYHBIX KOTJIOB. CxeMmbl (DECTOHOB W a’pOJMHAMUYECKUX IOPOTOB.
Hasznauenue ycrpoiictsa. lllar Tpy0. KoHCTpyKIIMM 5KpaHOB Ia30IUIOTHBIX KOTJIOB.

35. KoHCcTpyknnu M Ha3HaYeHHE ABYXCBETHBIX 3KpaHOB. KOHCTPYKTHBHBIC Y3IIbI COEIU-
HEHMS SKPaHHBIX TPYO ¢ KoysiekTopaMu. Ha3zHadeHne KoJu1eKTopoB.

36. Hasnadyenne BomoomyckHbIX TpyO. KoHCTpykTHBHBIE cXeMbl. COOTHOIIICHHE KHBBIX
CEUeHHH BO/IOOIYCKHBIX U KPaHHBIX TPYO.

37. KoucTpykumu KperuieHuid sKpaHHbIx TpyO. Hasnauenne. Cxemsl kperuieHuid. Crioco-
ObI pa3BO/IKM SKPaHHBIX TPYO B MECTaX yCTAaHOBKM I'OPEJIOK, J1a30B U IISJIENOK .

38. TomouHbIe KaMepbl KOTJIOB, BUIbI, KOHCTPYKIIMA M OCHOBHBIE TOIIOYHBIE YCTPOMCTBA
JUISL COKUTaHUS TOTUIMBA.

39. Hasnadenue maponeperpeBareseil mapoBbIX KOTIOB. Pa3duBka Ha crynenu. Pacmoso-
JKEHHUE CTYNEHEN B ra30X0/1ax KOTia. Y CTPOHCTBO MAKETOB.

40. TemmepaTypHBI peXUM pPabOTHI MapomneperpeBareis. TeruioBas W THAPABINYECKAs
pa3BepKa, CrocoObl €€ CHUXKEHUS.

41. Cxembl OJTHOTIOTOYHBIX U JBYXIOTOYHBIX Haponeperpepareneil. [IpuHiumsr paboThl
naponeperpeBaresnei.

42. KOHCTpYKTHBHBIE CXEMBI TTAKETOB 3MEeBUKOB. [IpOIOIBHBIN MONIEpEYHbIi IIar maKe-
TOB M 3MEEBUKOB B ITaKETaX.

43. HaszHadyeHune paJMalliOHHBIX IMaporeperpeBaTeseil, KOHCTPYKTUBHBIC CXEMBI.
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44, PannanvoHHO-KOHBEKTUBHBIN naporeperpesaresb. HazHadeHue, KOHCTPYKTHB-
HBIE CXEMBI, IIar MEX/y TaKeTaMU U TPyOaMU 3MEEBUKOB B MTAKeTaXx.

45. KoHCTpyKIIMM M YCTPOMCTBO IPOMEXKYTOUHBIX Naponeperpepareneil. Hasnauenue u
cxema paboTsl. O0IIEEe YCTPOMCTBO.

46. CrocoObl peryIMpoBaHUsl TEeMIIEpaTyphl Mapa B CTyHeHsx mnapomeperpesarensi. Co-
CTaB 000pYZOBaHUs cUcTeMbl. MeCTO B TEIUIOBON CXeMe U YyCTPOHCTBO KOHJEHCATHOM yCTaHOB-
KM COOCTBEHHBIX HYXJ U BIIPBICKMBAIOLINX NAapOOXIaIUTENEH.

47. XBocTOBBIE MOBEPXHOCTH Harpesa. CocTaB, pa30MBKa Ha CTYIIEHU U PACIOIOKEHHUE B
ra3zoxojax Kotja.

48. BopsHble 5KOHOMa3epbl HE KHUIISIIIEro U KUIAIIEro TUIIA U MX KOHCTPYKTUBHBIE BU-
nbl. Hasznauenue, pa3ouBKa Ha CTYNEHH U OJIOKH, CXEMBbI BKIFOUCHUSI.

49. BoznyxomnonorpeBareny KOTJIOB PEreHepaTUBHOIO U peKkynepaTuBHoro tuna. Hasna-
YeHHE, YCTPOMCTBO W oOyiacTH mpuMeHeHHUs. Pa3OuBka Ha cTymeHu, KyObl, O10ku. CXeMbl
BKJIIOYEHHS.

50. Cmoco6sl mogorpeBa BO3AyXa Ha BXOJE B BO3JyXomojorpenareib. KamopudepHsiid
HOJIOTPEB, MOJOTPEB PELUPKYIALUeH ropsdyero Bozayxa. HeoOXoqumocTs M TeMiepaTypHbIi
pexuM noporpea. KoHCTpyKTHUBHBIE CXEMBI.

7 cemecTp
3agauu NPaKTHYeCKUX 3aHATHH

1. B Tomke KOTJa MapoIrpou3BOIUTEIBHOCTEI0O D = 7,22 Kr/c CXKHUraercsi BBICOKOCEPHHU-
cThiii Ma3yT coctaBa: CP = 83,0%; HP = 10,4%; SP = 2,8%; OP = 0,7%; AP = 0,1%; Wp = 3,0%.
OnpenenuTth pacroiaraeMyro TEIUIOTy B KJK/KT T TEIJIOTY, MOJIE3HO HCIIOJIB3yeMYIO B KOTJIE B
NPOIIEHTAX, €CJM W3BECTHA TeMmreparypa mogorpeBa masyra t:= 90 °C, HaTypalbHBI pacxoj
toruBa B = 0,527 kr/c, naBienue neperperoro napa pn.n. = 1,3 Mlla, Temneparypa neperperoro
napa tr.i. = 250 °C, temneparypa nurateiabHOM Boabl tns = 100 °C, u BennunHa HEMPEPHIBHOM
npoxayBku P =4%. Otset: QP = 39044 x/Ix/xr, q1 = 89,5%.

2. Onpenenutp KIIJ] 6pyTTO M HETTO KOTEIBbHOM yCTaHOBKHU, pabOTaIOLIEH HAa Ky3HELIKOM
yrae mapku JI cocraBa: CP = 58,7%; H? = 4,2%; NP = 1,9%; SP =0,3%; OP = 9,7%; AP = 13,2%);
WP = 12,0%, ecnu u3BecTeH HaTypalbHbIN pacxon TomnuBa B = 0,24 kr/c, maponpon3BoAUTEb-
HocTh KoTna D = 1,8 kr/c, naBnenue neperperoro napa pnn. = 4 Mlla, TemnepaTypa neperpero-
ro mapa tyn. = 450 °C, Temneparypa nuraTeabHOM BOIBI tns, = 140 °C, BennunHa HEMPEPHIBHOMN
npoayBku P = 3%, pacxon nmapa Ha cOOCTBEHHBIE HYXKIbl KOTeNbHOU ycTaHOBKH, Dc.H. =0,01

KI/C U JaBJIEHUE Napa, Ha COOCTBEHHBIE HYXKIBL, Pen. = 0,5 MIla. OTBeT: Nopyrro = 90,6% ;Nuerro =
89%.

3. B Tonke koTiia maponmpou3BOAUTENbHOCThIO D = 64 kr/c cxxuraercs Oypblii yrosib c
Husiel teroTton cropanus QPy = 15300 k/[x/kr. Onpenenuts pacxo/l pacueTHOTO U YCIOBHO-
ro TormBa, ecnu u3zBectHbl KIIJ[ kotna (OpyTTo) Nepyrro = 89,3%; naBiieHne neperpeToro napa
prn. = 10 MIIa, Temnepatypa neperperoro napa tnn,. = 510 °C, TeMneparypa muTaTeinbHON BOIBI
trn.B. = 2150 °C, motepu Torutuea co nutakoM Qsmy = 172 kJIK/KT, IOTEpH ¢ MPOBAIOM TOILTABA
Qamp= 250 xJIK/KT, MOTEpH TEIUIOTHI C YAaCTHIIAMU TOILJIMBA, YHOCUMBIMH YXOJASIIMMH Ta3amH,
Qays= 190 xJIx/kr. OTBeT: Bp = 11,4 k1/c, By = 6,06 xr/C.

KypcoBoii mpoekt
3aaHue Ha KypcoBOW MpOeKT: [Ipon3BecTH TEMIOBOM pacueT MapoBOro WM BOJOIPEHHO-

ro Kotaa. Mapky KOoTia ¥ BHJI C)KUTaeMOT0 TOILIMBA 33aeT IPENo/1aBaTelb.
KypcoBoii IpoeKT BhINIOJIHAETCS B 6 U 7 ceMecTpax.
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KypcoBoii mpoeKT BHITIONHSETCS B ABa dTarna:
nepBsIii 3Tam — PacueTHo - rpadudeckoe 3aganue (PI3);
BTOpOM 3Tan — KypcoBo# IpOEKT.

PI'3 sBasieTcst 4acThio KypcOBOTO MPOEKTa U BBINOJIHSETCS B 6 cemecTpe, a B / cemMecTpe
IIOJIHBIM KYPCOBOM IIPOEKT BKJIFOYAsi IIEPBYIO YaCTh.

Tema PI'3 «Pacuetr 5KOHOMUYHOCTH U TOIKH [MAPOBOIO KOTJIa MAPKH ...)».

[Tpu BInonHEHUU PI'3:

1. TlonGupaTe onucaHre U YEPTEKU KOTIa B COOTBETCTBUH C MAapKOM 10 3aJJaHHIO, B COOT-
BETCTBUE C KATAJIOraMU 3aBOJIOB-M3rOTOBUTEIICH, HOMEHKIIATYPOM KOTJIOB JIEUCTBYIOIIUX JJICK-
TPUUECKUX CTAHLIUNA, JHEPTETUYECKUX 1I€XOB MPOMBIIIICHHBIX MPEANPUATHH.

2. YcTaHOBUTH pabodne mapaMeTphl KOTa:

MapOIPOU3BOIUTENILHOCTh KOTJIA — T/4;
Temneparypy neperpesa napa — °C;
naBieHue neperperoro napa — MIla (kr/cm?);
TEMIEPATYPY NUTATEIbHON BoAbl — °C U Apyrue 1aHHble HEOOXOIUMBIE Ul pacuera.
[TonobpaTh HEpreTUYECKUe XapaKTEPUCTUKH CKUTaeMOr0 TOIUIHBA.
IIpoussectu pacyer:
KOJIMYECTBO BO3/lyXa U 00BbEMbI IPOAYKTOB CTOPaHHUs TOILTUBA;
SHTAIBIIUU BO3/lyXa U MPOJYKTOB CrOPAHUS;
SHTANIBIIUN U TeMIepaTyp IpOAYKTOB cropanus B auamnazone ot 10 go 2100 °C ans to-
MOYHOU KaMephl, MaporeperpeBaTesi, KaXJI01 CTYIIEHH BOJSHOTO YKOHOMai3epa U BO3AyXOIO-
JorpeBartens U COCTaBUTh TaOJIHILY;
TEIUI0BOTO OanaHca kotia, onpenenutb KIIJ] u pacxoy Tormsa;
BBITIOJTHUTH PacueT TOMKHU (KOHCTPYKTUBHBIE (T€OMETPUYECKHE) XapaKTEPUCTUKU TOTI-

~ow

5. IlpousBectu pacyer TeriooOMeHa B TONMKE U OMPEISIUTh TEMIIEPATypy ra30B Ha BBI-
XOJ€E U3 TOIKHU.

[epssiit aTan unu PI'3 momxeH BbITH 0QOPMIIEH KaK TEKCTOBBII MaTepHall.

B nepBoit wactu PI'3 mpuBecTn onucanue mapoBOro KOTJIA, IPUBECTH €0 4epTex (pas-
pe3). UepTex M0MKEeH ObITh BBHIIIOJHEH B COOTBETCTBHH C TPEOOBAHUSIMH MAITUHOCTPOUTEIHLHOTO
YepUYEHUS.

CtpyKTypa U cofiep’KaHue KypCcoOBOTO MIPOEKTa MPECTaBIEHBI B TabuIie 4.

Tabmuia 4 — CTpykTypa U coJiep>KaHhe KypCOBOTO MPOEKTA

Hanmenosanue
pas3nenoB

ConepxaHnue poeKTa

Pa3zpaboTka pacueTHbIX
0JIOK cXeM BOJ0NapoBO-
IO U BO3JYIIHO T'a30BOT0
TPaKTOB.

OdopmiieHne pacueTHbIX OJIOK CXeM, JUIsl KOHTPOJIS pe3ysbTaToB
TEIUIOBBIX pacueToB. OOOCHOBaHUE BHIOPAHHBIX ApaMETPOB Tel-
JIOHOCHUTEJIEN B OMOPHBIX TOYKAaX ra30BO3AYLIHOTO M BOJONAPOBO-
r'0 TPAKTOB, HE YKa3aHHBIX B 3aJJaHUM.

KoncTpyktuBHble  Xa- | KOHCTpyKIMM TOMOYHON KaMephl, CTYIIEHEN maporeperpeBares,
PaKTEpUCTUKH  KOTEJb- | CTYNEHEH BOASHOTO 3KOHOMAaif3epa M BO3AyXOMOJOTPEBATENS UX
HOTO arperara TEOMETPUUYECKHE XAPAKTEPUCTUKU — TUIOMAAH TOBEPXHOCTEH
HarpeBa, IMaMeTphl TPYOHBIX CUCTEM, IIar TPYO U T.1I.
[Toctpoenne |-t gwma- | DneMeHTapHBIA COCTAB M HU3IIAS TEIUIOTA CTOPAHMS TOTLIMBA.

T'paMMbI

Onpenenenre o0beMa U MaAPIHUATIBHBIX JaBICHUN MPOIYKTOB CrO-
paHus.

OnpezneneHue TEIUIOCOAEP)KAHUS (SHTAJIBIUM) IBIMOBBIX T'a30B.
[Toctpoenue |-t nuarpammel. TemsoBoil OanaHC W OmpenereHHe
pacxo/ia TOILIMBA.

TermoBoli pacyer To-

Pacuyer ternnoobmena B Tonke. TennoBocnpusiTHE HCTIAPUTENBHBIX
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Haumenosanue
pa3zienoB

ConeprxkaHue mpoeKTa

MMOYHOM Kamephl

HOBerHOCTefI HarpeBa. Pacuer TEMIIEPATYPBI I'a30B HA BbIXOJC U3
TOIIKH

TeryoBol pacyeT MoTo-
JIOYHOTO  Taponerpena-
TeJsl, LIUPMBI U (pecToHa

CpenHee TEIIOBOE HANPSHKEHUE JTYyYEBOCIPUHUMAIOIIEH MOBEPX-
HOCTH HAaCTEHHBIX PaJUallOHHBIX IIOBEPXHOCTEW HArpesa, MHpM
u ¢ectona. KonnyecTBo Jy4ucToro Tersia, BOCIPHHITOIO JIyde-
BOCIIPUHUMAIOLIEN ITOBEPXHOCThIO MpM. Temiieparypa mnapa Ha
BXOJI€ B IIMPMBI U BbIXOJ€ HIHPM U ecToHa

Pacuer KOHBEKTHMBHOIO
naporneperpeBaTes

TemnepaTypa ra3zoB Ha BXOJI€ U BBIXOJI€ B CTYIIEHH KOHBEKTUBHO-
ro mnaporeperpeBateiis. 1elIOBOCHPUATHE MapoIeperpeBarens
koTia. TeMneparypa napa Ha BXOZ€E U BbIXOJ€ U3 CTYIIEHEH Mapo-
neperpenarens

Pacuer BTOpMYHOrO I€E-
perpesareis

Temmeparypa ra3oB Ha BXOJE BO BTOPUYHBINA IIEpErpeBareilb U
BBIXOZE U3 Hero. TeMmeparypa napa Ha BXOJE U BBIXOJE U3 Iapo-
neperpesareis TermIoBOCIpUIATUE BTOPUYHOTO MapolreperpeBare-
1

Pacuer BomsHOrO »"KO-
HOMam3epa

Temneparypa razoB Ha BXOJI€ U BBIXOJI€ B CTYIIEHU BOJASHOTO 3KO-
HoMaizepa. TeMiepaTypa NUTATEIbHOM BOJbI Ha BXOJIE€ B 3KOHO-
Maiizep. TeMreparypa nuTaTeabHON BOJbBI HA BBIXOJE U3 CTYIICHEN
SKOHOMAaM3epa. TermioBoCpusITHE 3KOHOMan3epa.

Pacuer  Bo3gyxomono- | TemmepaTrypa Bo3ayxa Ha BXOJIE€ M BBIXOJE U3 BO3yXOIIOAOIPEBa-

rpeBaTess tens. Temmneparypa razoB Ha BXOJ€ U BBIXOJE M3 BO3yXOIOJ0-
rpeBarels.

VYrounenue TeroBoro | [lotepst Tera ¢ yxonsmumu razamu. CyMMapHbIE TEIUIOBBIE T10-

Oaanca tepu u KIIJI. PacueTHslil pacxos Tomimsa.

Od¢opmnenne  pacuer- | BHeceHne Ha cxembl pe3yjibTaTOB PAaCUETOB TEMIEPATyp BOJIbI,

HbIX OJIOK CXeM BOJIO-
[IapOBOTO M BO3JYILLIHO-
ra3oBOro TPakTOB.

napa, BO3Ayxa 1 yXoIsluX ra3oB Ha BXOAC U BBIXOAC U3 K101
IMOBEPXHOCTHU HAIr'peBa.

I'paduueckas yactb:

1. BbiOpaTh uepTe KOTJIa U COINIacoBaTh €ro0 C PyKOBOJUTENEM KypCOBOTO IPOEKTA

2. BBINOTHUTH YePTEXkK MPOJOIBHOIO pa3pes3a KOTia B COOTBETCTBHHM C 3aJlaHMEM U 0Qop-
MUTB ero Ha (popmare Al.

3. CocTaBuTh CrIEUPUKAIMIO K UEPTEKY.

1. Knaccudukarusi mapoBbIX CTallMOHAPHBIX KOTJIOB IO JABJIICHUIO W TEMIIEpaType Iepe-

T'peToro mapa.

BOHpOCBI K COGCCCI[OB@.HI/IIO

2. Knaccuguxkanys napoBbIX KOTJIOB IO 0COOEHHOCTSIM I'a30BO3/1yILIHOTO TPAKTa.

3. Knaccudukanus napoBeIX X KOTJIOB MO (a30BOMY COCTOSIHHIO BBIBOJAMMOIO M3 KOTJA
[UTAKA.
. Knmaccugukarus mapoBbIX KOTJIOB MO THUITY TOOYHOT'O YCTPOWCTBA.
. Knmaccugukanus napoBbIX KOTJIOB IO BUJLy BOJOMAPOBOI0 TPAKTA.
. Knmaccugukarus mapoBbIX KOTIIOB MO JaBJICHHIO MOJIy4aeMOro mnapa.
. Knaccugukanys napoBbIX KOTJIOB [0 MOIIIHOCTH U TUITY MTOJIOTPEBA BO3AyXa.
. Knaccugukarus u xapakTepucTUKH BOJOTPEHHBIX KOTJIOB.
. MapkupoBKa napoBBIX M BOJIOTPENHBIX KOTIIOB.
10. KoHCTpyKIIMM TOPU30HTANBHBIX MApOBBIX KOTJIOB C MPOJOJBHBIM U MONEPEYHbIM Oa-
pabanoMm. JIoCTOMHCTBA M HETOCTATKH.
11. KoHCTpyKIIMM rOpU30HTAJIBHBIX TAPOBBIX KOTJIOB cucTeMsl [1lyxoBa.

O 0 3 O L
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12. KoHCTpYyKIIMU TOPU30HTAIBHBIX MAPOBBIX KOTJIOB cucTeMbl baOkok-Buibkokc.

13. ITapoBbie KOTJIBI HU3KOH KOMITOHOBKH. OCHOBHBIC KOHCTPYKIIUH CXEMBI paboThl. Tpak-
ThI KOTJIOB.

14. KoMIIOHOBOYHBIE CXE€MBI KOTJIOB HU3KOM KOMIIOHOBKH.

15. Cxembl 1 KOHCTPYKIIMHU AByXOapabaHHbIX MapoBbiX KOTioB O, D, A.

16. ITapoBbie koTibl TUNa JIE. PacnonoskeHne nmoBepxHOCTEW HarpeBa. JKpaHHbIE U KOH-
BEKTUBHBIC ITYYKH TPYO.

17. TlapoBsie koTibl Tuna JKBP. Pacnonoxenune moBepxHOCTEW HarpeBa. DKpaHHbIC U
KOHBEKTHBHBIE ITYYKH TPYO.

18. Lupkynsaius BoAbl U napa B AByx0OapabaHHbIX KoTiaxX. CXeMbl HIUPKYISALHOHHBIX KOH-
TYpOB.

19. KoMnnoHOBOYHBIE CXEMbI BEPTUKAIBHBIX BOJOTPYOHBIX MAapPOBBIX KOTJIOB.

20. ITapossie kotibl [T 1 T -00pa3HBIX KOMIIOHOBOUYHBIX cXeM. PacronoxeHne moBepxHo-
cteil HarpeBa. OCHOBHbBIE JOCTOMHCTBA U HEIOCTATKH.

21. [TapoBbie koTiBl N -00pa3HON KOMIIOHOBKHU. PacrioyiokeHne MoBEpXHOCTEM Harpesa.
OcHOBHBIE TOCTOUHCTBA U HEOCTATKH.

22. IapoBsie koTabl U-00pa3HOil KOMIOHOBKH ¢ WHBEPTOPHOW M IJIedeBOW TONKOM. Pac-
MOJIO’KEHUE TOBepXHOCTel HarpeBa. OCHOBHBIE JOCTOMHCTBA U HEJAOCTATKHU.

23. IlapoBbie KOTJBI OallIeHHOW KOMIIOHOBKHU. Pacmonokenue nmoBepxHocteit Harpesa. Oc-
HOBHbBIE JJOCTOMHCTBA U HEJIOCTATKHU.

24. [lapoBbie KOTJIBI C KOJBIEBOM TOmKOM. Pacmonoxenue moBepxHocTeil HarpeBa. Oc-
HOBHbBIE JJOCTOMHCTBA U HEIOCTATKHU.

25. KoHCTpyKIIMU BOAOTPYOHBIX IHEPIeTUYECKUX MapOBBIX KOTJIOB. [IapoBbIe KOTIIBI C KU-
MSATUIBHBIMU ITyYKaMu TpyO

26. CoctaB 000pyI0BaHHS KOTCIbHON ycTaHOBKHA. OCHOBHOE M BCIIOMOTATEIHLHOE KOTEIb-
HOE 000pyZOBaHKe, HA3HAUCHUE.

27. CxeMbl apOBOJASHBIX TPAKTOB MapOBbIX KOTJIOB. [lapaMeTpbl KpUTHUYECKOTO COCTOSI-
HUS BOJIBIL.

28. Llupkynsmus BoJbl U Iapa B BEPTHKAIbHBIX MMAapoBbIX KoTiax. [loHsTre o nmpocrom u
CJI0KHOM HUPKYJSITUOHHOM KOHTYpE.

29. OcHoBbl ruApoanHaMukH napoBbix koriaoB ¢ Ell. JIwxkymuii Hanop ELl. OcHoBHOE
YPaBHEHHE IUPKYJIIALUH.

30. OcHoBbl TuApoauHaAMUKK TapoBbiXx KOoTIoB ¢ Ell. KpatHocTh mupkynsiuu. 3aBucu-
MOCTb KPaTHOCTH LUPYJISILIUK OT MMApONPOU3BOJAUTENBHOCTH KOTJIA.

31. Hapymienus B paOoTe KOHTypa €CTECTBEHHOW HUPKYISAIUU. [Ipu HU3KOM 3HAYEHUU
KPaTHOCTH LIUPKYJISILIUH.

32. Hapymienust B paboTe KOHTYpa €CTECTBEHHOW IUPKYJIANHUH. PeXUMBI cO CBOOOIHBIM
YPOBHEM B IOJbEMHBIX TPYOax, BEIBEIEHHBIX B IapoBoi 00beM OapabaHa.

33. Hapymuienus B paboTe KOHTypa €CTECTBEHHON LUPKYISAIUU. ONpoKuAbIBaHUE LUPKY-
nsuuu. 3acTod HUPKyYISAUuu. [IpudnHbl ¥ MyTH yCTpaHEHUS.

34. CryneHvaroe ucnapeHue B O0apabaHHBIX MapOBBIX KOTJIaX, Ha3HAYE€HHWE U OCHOBHBIC
CXEMBI.

35. Crynenuaroe ucrnapeHue B OapaOaHHBIX MapoBBIX KOTIaX. KOHTYphl HUPKYISIUHU C
BBIHOCHBIMM LIUKJIOHAMH.

36. Opranuzaus mpoIyBoK OapabaHHOTO KoTiia. HazHaueHue u CXeMbl.

37. PacmmpuTenn HENpepplBHOM W NEPUOAMYECKONM MPOAYBOK IApPOBBIX  KOT-
JIOB.Ha3HAUEHUS U KOHCTPYKIIUH.

38. Cxema mapoBOro KotTja ¢ €CTeCTBEHHOM LupKymsauuei. [lpuHune! paboTel 1 B3auMo-
CBSI3b ITOBEPXHOCTEH Harpesa.

39. OcHOBHBIE JOCTOMHCTBA U HEJJOCTATKX NAapOBbIX KOTIOB ¢ EIl.

40. ITapoBble KOTJIBI ¢ MHOTOKpPAaTHOM NPUHYIUTEIBbHON LUpKyisinued. CXemsl, COCTaB
obopynoBanusi. O6nacTb npuMeHeHus. JlOCTOMHCTBA U HEJOCTATKH.
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41. bapaGanHblii KOTeN ¢ KOMOMHHPOBAHHON HUpKyssiiuend. O6macts npumeHenus. Jlo-
CTOMHCTBA U HEOCTATKH.

42. IlpssmoTOUHbIE NApOBbIE KOTJbI. LIMpKy/sIIus BOAbI U Mapa B NMPAMOTOYHBIX KOTJIAX.
CxeMbl pacnosoKeHus IOBEPXHOCTEHN Harpesa.

43. TlpsMOTOYHBIE MApOBbIE KOTJIbI CUCTEMBl PamM3MHa, pacnojoKE€HUE NOBEPXHOCTEN
HarpeBa. Cxema paboThl KOTJIA.

44. Ha3znaueHue mepexoHON 30HBI MPSIMOTOYHOTO MApoBOTro KoTia. Ee mMecto B KOH-
cTpykuuu. Cxema KoTjia ¢ IepeXoJHOM 30HOM.

45. IlpssmoTouHble mapoBble KOTJIBI cUCTEMBbl 3yiblepa u bencona. Pacnonoxenue mo-
BEPXHOCTEH HarpeBa U CXeMbl KOHCTPYKLUH 1 pabOTHI.

46. OCHOBHBbIE IOCTOMHCTBA U HEJIOCTATKH MPSIMOTOYHBIX [1APOBBIX KOTJIOB.

47. O6nacTy NPUMEHEHUS IPSIMOTOYHBIX KOTJIOB U UX OCHOBHBIE ITapAMETPBI.

48. [lapoBble KOTJIBI C IPUHYAUTEIBHONW LUPKYJIsALKENd Manol KpaTHOCTU. KOHCTpyKTHB-
Hble cxeMmbl. Haznauenue. [IpuHuumnel pabotsl. JIOCTOMHCTBA M HEJOCTATKHU.

49. HuzkoHanopHbIE M BBICOKOHANIOPHBIE MApONPOU3BOJAIINE YCTaHOBKU. (OCHOBHBIE
cxembl. Haznauenue. JIoCTOMHCTBA M HEIOCTATKH.

50. BoicokoHanopHble MapoBble KOTIbI - maporeneparopsl. Koncrpykrusabie cxembl. O6-
JIaCTHU MpUMEHEHMs. JIOCTOMHCTBA U HEAOCTATKHU.

Teopernueckne BOMPOCHI K 3a4€Ty € OIEHKOH

1. Kornsl-yrunuzatopsl. Haznauenue. KoncrpyktuBHble cxembl. [IpuHIumer paboTsl B co-
CTaBe TEXHOJOTNYECKUX YCTaHOBOK.

2. Kotibl HenpsMOro JAEHCTBHS U C HE BOJASHBIMU TEIJIOHOCUTENSAMHU. [IBYXKOHTYpHBIH
napoBoil koren. HasHaueHue u 06s1acTi NpuMeEHEeHUs!.

3. IloBepxHOCTH HarpeBa MapoBOro KOTJa UX Ha3HayeHHe. MecTo B TEIIOBON cxeMe Tel-
JIOBOM 3JIEKTPOCTAHLIUU apOBOro Kotia. [[puHIuIBl KOMIIOHOBKH.

4. PacnpesesneHue A0IM TeIUla, Ha MOAOTPEB, UCIIAPEHUE U MEPEerpeB B KOTJIAX IpU pas-
HBIX JABJICHUSAX U TEMIEpaType napa Ha BhIXOJIE.

5. CxeMmbl BOJONIAPOBOIO U ra30BO3IyLIHOIO TPAKTOB SHEPreTUYECKUX KOTIIOB.

6. IlapameTpsl TEIUIOHOCUTENEH B OMOPHBIX TOYKAX Ta30BO3AYIIHOTO M BOJONAPOBOTO
TPaKTOB.

7. HazHaueHwue, ycTpoWCTBO U OCHOBHBIE TPEOOBaHMSI K KapKacam KOTJIOB.

8. Hasnauenue, coctaB 000pyIOBaHUS U TEXHOJOTHYECKAsI CXeMa CTAHLIMOHHOM TOIUIMBO-
110J1a4¥ TBEPAOIO TOILIUBA.

9. Ha3znauenue, coctaB 000py/10BaHHS M TEXHOJIOTMYECKas cXeMa KOTJIOBOI'O TOIJIMBHOIO
TpaKTa TBEpPOro TOIIMBA CO CPEIHEXOIHBIMU U BEICOKOOOOPOTHBIMU MEIbHUIIAMH.

10. Has3nauenmue, cocTaB 000pyAOBaHUS U TEXHOJOTHMUYECKasi CXeMa KOTJIOBOT'O TOIIUBHO-
ro TpaKTa TBEPAOIr0 TOIIMBA C TUXOXOJAHBIMHU MEJIbHULIAMH.

11. Ha3nauenue, coctaB 00OpYIOBaHMS W TEXHOJIOTMYECKas CXeMa Ma3zyTOXO3scTBa
T3C.

12. Hasznauenmue, cocTaB 000py/0BaHMs U TEXHOJIOTMYECKasi CXeMa Ia30BOro X03scTBa.

13. Ha3nauenme Ma3yTHBIX ()OPCYHOK, OCHOBHBIE THITBI U YCTPOMCTBO.

14. Ha3naueHue ra3oBbIX T'OPEJIOK, OCHOBHbIE THUIIBI U YCTPONCTBO.

15. HasnaueHue razo- Ma3yTHBIX T'OPEJIOK IHEPreTHUYECKUX KOTIOB, OCHOBHBIE THIIBI U
YCTPOMCTBO.

16. Bo3myxoHampaBIsItOIIIe YCTPOHCTBA Ma3yTHBIX (DOPCYHOK W Ta30BBIX Topeiok. Kon-
CTPYKTUBHBIE CXEMBI,

17. Ha3nauenue BO31yXOBOJOB KOTJIOB, TEXHOJIOIMUECKHE CXEMbI IEPBUYHOIO, BTOPUY-
HOT'O U TPETUYHOTO BO3yXa.

18. Ha3naueHme ra3o- Ma3yTHBIX TOPEJIOK MPOMBIIIICHHBIX KOTJIOB HU3KOTO JIaBJICHUS,
OCHOBHBIE TUIIbI U YCTPOUCTBO.
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19. Ha3naueHue U CXEMBbI CUCTEM PEILUPKYIISALUHU IBIMOBBIX Ta30B.

20. Ha3HaueHue nbuieyroiabHbIX FOPENOK, OCHOBHBIE TUIIBI U YCTPOMCTBO.

21. Ha3naueHue TATOAYTHEBBIX MAIIMH, OCHOBHBIEC THIIBI H YCTPOICTBO.

22. Ha3nauenue u coctaB 00OpyIOBaHUS CHCTEM TI'HAPO30JI0ILIaKoyAaneHus. TexHouo-
TUYECKHE CXEMBI.

23. Ha3naueHue, yCTpOHCTBO YCTaHOBOK LUIAKOYJAJIEHUS KOTJIOB C TBEPABIM U KUIKUM
IJIAKOYTAJIEHUEM.

24. HaznaueHue, BUJbl 1 YCTPOMCTBO YCTAHOBOK CYXOTI'O 30J10YyJIaBJIMBaHUS.

25. Ha3znauenue, BUABI U YCTPOWCTBO YCTAHOBOK MOKpPOTO 30JIOyJalIeHHs C TpyOaMu
«Bentypu».

26. Ha3znauenue yCcTpOHCTBO yCTaHOBOK MOKPOTO 30JI0yalieHHsI KOHCTpYyKiuu [lanapuna.

27. Ha3zHaueHue U yCTpOICTBO MOKPOIPYTKOBBIX YCTAaHOBOK 30JI0YJIaBJIMBAHMUS.

28. Ha3znaueHue M ycTpOIHCTBO HapyKHBIX Ia30X0J0B KOTJIOB U JIBIMOBBIX TpyO (OeToH-
HBIX, KHPIIMYHBIX U CTAJbHBIX).

29. Ha3nadeHue TEIIOBOM M3OJSIMH U 0OMYpOBKH KOTIIOB. Kiaccudukanus oOMypoBOK,
KperuleHne Ha KoTie. OCHOBHBIE IPUMEHSAEMBIE TEIION30JIALIMOHHBIE MATEPUAIIBI.

30. CocraB, Ha3HaYEeHUE U YCTPOHCTBO TPYOONPOBOAHBIX CUCTEM, HEOOXOAUMBIX B TPO-
1iecce HKCIUTyaTalluy KOoTia (aBapuiHBINA CIMB, IPOAYBKH, BBIXJIOIHBIE TPYOOIIPOBOABI C MITYIIH-
TEJSIMH, BIIPHICKOB b U T.IL.).

31. YcTpoilcTBO IIaBHBIX M pACTOMOYHBIX APONPOBOOB U MUTATENIBHBIX TPYOOIIPOBOJIOB
MX ONopbl U noasecku. Haznauenue penepos.

32. HazHaueHue, yCTpOWCTBO U cOCTaB 00OPYOBaHUS /ISl HAPYKHON OYMCTKU OBEPXHO-
CTEHl HarpeBa KOTjia OT 3arpsi3HEHUH.

33. Buuel u Ha3HaueHHe apMaTyphl AJIs U3MEPEHUs IaBICHUS U TeMIepaTyphl. Y CTaHOBKA
JUIsL KOHTPOJI MapaMeTpOB Ha KOTJIOBOM BCIIOMOTaTelIbHOM 00OpYylIOBaHUU, TPyOOIPOBOAAX U
IIOBEPXHOCTAX HAarpeBa.

34. TpybonpoBoaHasi apMarypa Ha3HadeHue, Kiaccudukanms, obmiee ycTpoicTBO.

35. VYcrpoiicTBa A1 U3MEPEHMsI pacX00B ra3a, Ma3yTa, BOJbl, 1apa HU3KUX NapaMeTpoOB,
napa BBICOKHX IapameTpoB. [[puHIMIT AeHiCTBUS 1 KOHTPOJIb H3MEPsAeMbIX BennyrH. TpeboBa-
HUS K YCTaHOBKE B TPYOOITPOBO/IaX U MapoNpoBOIaX.

36. MmmycHo - mpeoXpaHUTeIbHBIC yCTPOKicTBa KOTJIOB. HazHaueHHe, KOHCTPYKITUS U
TEXHOJIOTHYECKAsl CXEMa, IPUHIIUI JEHCTBUS.

37. KoMmneHcaTopsl TEIIOBBIX NEpEMEIIEHIH TPYOOIPOBOIOB TOPSYEH BOIBI U MTapa, BO3-
JlyXOBOJIOB U I'a30X0/I0B.

38. Haznadenue u oOmiee ycTpOHCTBO KOTIIOBOM rapHUTYPHI. Y CTAHOBKA HA KOTIIZE, CIIO-
COOBI KpeTyIeHHS.

39. [IpuHIMNMATBHBIE TETUIOBBIE CXEMBI TAPOTYPOMHHBIX YCTAHOBOK aTOMHBIX AJIEKTPO-
cTaHIMil. MecTo B TEIUIOBOM CXE€ME aTOMHOTI'0 pPEaKTopa.

40. JIoCTOWHCTBA M HEIOCTATKH aTOMHBIX AJIEKTPOCTaHINi. OCHOBHBIEC BUBI PaCIIETIIs-
IOLLETOCS TOILIMBA.

41. OO1uiee ycTpOHCTBO U BU/Ibl PEAKTOPOB aTOMHBIX JIEKTPOCTAHIIHH.

42. HaznadeHue u oO1uiee ycTpOHCTBO OMOJIOTUYECKOM 3alUThl aTOMHBIX PEaKTOPOB.

43. OO6mee ycTpoiicTBO, Ha3HaueHne TBOnoB. YcrpoiictBo cOopku TBDoB u ycraHOBKa
UX B pEaKTOp.

44. Ha3naueHue, yCTPOHCTBO M YCTAHOBKA B PEAKTOpaxX CTEPKHEW yIpaBICHUS U 3allUTHI.

45. TlaporeHnepaTopbl aTOMHBIX JEKTPOCTAHIIUN, HA3HAYEHHUE U MECTO B TEIIOBOM CXeMe.
KoHcTpyKkTHBHBIE BUIBI U 00111€€ YCTPOHCTBO.
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JlaTa YTBEP>KJICHUS U3MEHEHUS
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