MMHHCTEPCTBO OBPA3OBAHIA 1 HAYKH POCCUIICKON ®EJIEPALIN
denepanabHOE TOCYJaPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00Opa30oBaHuUs
«/{aabHeBOCTOYHBIN (eaepaibHbI YHUBEPCUTET»

(ABDY)
NHXEHEPHAS IIIKOJIA
«COI'JIACOBAHO» «YTBEPXJIAIO»
Pykosoaurens Ol 3aseaytowunit kaeapoii
= DNCKTPOIHEPIETHKH U IICKTPOTEX HHKH
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’ ) __ 1O.M. I'opbenko ) H.B. Cuann
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PABOYAS ITIPOT'PAMMA YYEBHOM JUCHUIIIAHBI
KoTtenbHble ycTaHOBKU U TaporeHepaTophl

Hanpagssenne noarorosku 13.03.02 «JnekTpodHepreTnka u 3J1eKTPOTEXHUKAY
[Tpodmie «DHEPreTHIEcKre CUCTEMBI 1 KOMIUIEKCHDY
®opma NOArOTOBKH: OYHASA

Kypc 3 cemecTp 5,6

JIEKLIUH {2 4Jac.

MPaKTUYECKUE 3aHsATHsI 72 Jac.

naboparopHsie paboTel 0 Hac.

BCETO YacoB ayJUTOPHON Harpy3ku 144 gac.
caMmocTosTenbHast pabota 81 yvac.

B TOM 4YHMCJIE Ha MOJTOTOBKY K dK3aMeHy 27 Jac.

3a4ueT 5 cemectp
JK3aMeH 6 ceMecTp

Pabouas mporpammMa cocTaBiieHa B COOTBETCTBUH C TpeOOBaHUSMH (pelepalibHOrO TOCyAapCTBEHHOIO
00pa3oBaTeabHOI0 CTaHJapTa BBICIIErO O0pa3oBaHUS 10 HampasieHuro noaroropku 13.03.02
«OJIEeKTPOIHEPTETHKA U JJEKTPOTEXHHKa» (ypoBeHb OakaliaBpHara), YTBEP)KJIEHHOTO IPUKA30M
MunucTpa HayKH 1 Beiciiero oopasosanus Poccuiickoit denepaunu ot 28 peppans 2018, Ne 144,

Pabouass mporpamMma oOcykjJeHa Ha 3acefaHud Kadeapbl DIEKTPOIHEPTeTHKH H JIIEKTPOTEXHUKH,
npotokoa Ne 8 ot «29» anpens 2020 .

3aBenyrommii kadenpoit: H.B.Cunmun.__
CocraBuTels. CT. Ipenoaasarens Jlecusrx A.B.

BnaauBocTok
2020



OO0opoTHas cTopoHa THTYJILHOTO Jucta PITY /]

|. Padouasi IporpaMma nepecMoOTpeHa Ha 3aCeJaHUH OTAeJICHU:

[IpoTokoi oT « » 20 1. Ne

JlupexTop oTneneHus

(moamnuce) (M.0. damumnms)

I1. PaGouasi nporpaMma nepecMOTpeHAa HA 3aCeJaHUH OTAeTeHHUsI:

[IpoTokoi oT « » 20 1. Ne

JlupexTop oTneneHus

(momucsk) (M.0. damunus)



AHHOTALUA

Jucunmmmaa «KoTenpHbIe YCTAaHOBKM M TApOTE€HEpaTophl» pa3paboTaHa i
CTYJICHTOB, OOYJaloONMUXCs 1Mo HampaBiaeHUIo moarotToBku 13.03.02 «DmekTposHepreTrka
U DJIEKTPOTEXHUKA», MPOoduiib "IHEPreTuuecKue CUCTEMbl U KOMILUIEKCHI" U BXOIUT B
ocHOBHYIO yacTh broka 1 Juciunnunsl (Moaynu) yaeonoro miana (b1.B.J1B.09.02).

OO61mas TpyJI0eMKOCTh TUCHHUIUIMHBI cocTaBisgeT 252 daca (7 3a4eTHBIX eIUHUIIBI).
VY4eOHBIM IIaHOM TPEAYCMOTPEHBI JIEKIMOHHBIE 3aHAThsA (72 dYaca), B TOM YHCIE B
WHTepakTUBHOU ¢dopme (12 yacoB); mpakTuueckue 3aHsaTHs (72 yaca), B TOM YHUCIE B
uHTepakTuBHON (opme (20 yacoB) U camocTosdTeNnbHass pabora cryneHta (81 uaca).
Peanuzyetcs Ha 3 xypce B 5 u 6 cemectpax. @opMa IpOMEXYyTOYHON aTTECTAIIMH — 3a4€T
M DKa3eMH.

Heab TuCHUIIIMHBL: TOATOTOBKA OakajaBpOB, CIOCOOHBIX pelliaTh BOIMPOCH! B
00JIaCTH TEIUIOPHEPTETHUKU, CBA3AHHBIMU C THIAMU U KOHCTPYKIIUSMH MapOBBIX,
BOJOTPEUHBIX M IApO-BOAOTPEMHBIX KOTJIOB, YCTAHOBJIIEHHBIX Ha JIEUCTBYIOIIHAX
TEIUIOBBIX JJICKTPUYCCKUX CTAHIUSAX U IPOMBIINIICHHBIX MPEANPHUATUAX, 00
OpraHu3allid CXXKUITaHUs OPraHWYECKUX TOIUIMB B TOIKAax KOTJIOB. M3yueHue
TeII0(hU3NYECKUX U TUIPOTa30AMHAMUYECKUX MPOLIECCOB, MPOTEKAIONIUX B ra3o-
BO3JIYIITHOM U TIAPOBOJITHOM TPaKTaxX KOTEJIbHON YCTAaHOBKHU W MaporeHeparopa, oo
YCIIOBUSIX pabOThI MOBEPXHOCTEN HArpena.

3amavu TUCHUIUINHBI:

— MpUOOpETeHHE  HABBHIKOB  IPOCKTUPOBAHHUS  KOTJIOB U  BBIOOpa
BCIIOMOTaTEILHOTO0 000PY/I0BAHMUS;

— OCBOCHME METOAUK TEIUIOBBIX, T'MJAPABIMYECKUX U adPOIAUHAMHUYECKUX
PacyeTOB KOTJIOB;

— HU3Yy4YE€HUE 3aBUCHUMOCTEN SKOHOMHWYHOU 51 AKOJIOTUYECKOHU
3¢ (HEeKTUBHOCTH pabOTHI KOTIIOB OT PA3IUYHBIX (PaKTOPOB;

— oOyuyenue  pabore ¢  J1abOpaTOpHBIM W HUCCJIEAOBATEIHLCKUM
000py0BaHUEM, IPUMEHIEMOM JIJISI U3YUEHUS TETUIOPHEPTETUYECKHUX MTPOIIECCOB.

B pesynbraTe wW3ydeHWs JAaHHOW JUCHUIUIMHBI Yy  OOydYarommxcs

dbopmupyeTcs ciaeayrIme npopeccuoHaaIbHbIe KOMIETEHIIUN:

KO)I N HAUMCHOBAHUC MHIUKATOpa HammeHnoBanwne moxka3areis OLICHUBaHUA
JOCTHXXCHHA KOMIICTCHIIMH (pe3yJIBTaTa OGy‘lCHI/I}I 110 ILI/ICI_[I/IHHI/IHC)




KO,Z[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

HaumenoBanue nokazareis OLCHUBAHUA
(pe3ynpTaTa 00y4eHHs IO TUCIUILINHE)

[TIK-2. OnpenensieT coctaB U
IOCIIEIOBATEIILHOCTh
HEOOXOANMBIX NENCTBUI
ONEPATUBHOTO MIEPCOHAIA CMEHBI
TOC nns cobnmoaeHus: HOpM
pacxo/ia TOIUIMBA U BCEX BHUJIOB
SHEPrUHn

3HaeT OCHOBHOE M BCIIOMOTATEIbHOE 000pyIOBaHHE
KOTEIIBHBIX ~ YCTAHOBOK  TEIUIOBBIX  AJIEKTPHYECKUX
CTaHIIM, a TaKKe MPOIECChl, MPOTEKAIONINE B HHUX.
OOnamaer 3HAHWSIMH 10 OJKCIUTyaTallMd, MYCKYy U
OCTaHOBKE KOTEJIBHOTO 00opyaI0BaHusl. 3HaeT
KOHCTPYKIIUH, TEXHOJIOTHYECKUE TIPOIIECCHI,
MPOTEKAIIINE B JJIEMEHTaX KOTEIBHONH YCTaHOBKH U
(dakTopoB, BiHAOMMX Ha 3(P(HEKTUBHOCTh COKUTAHUS
TOIUIMBA, TONYYCHHUS Tlapa WJIA TOpsSYed BOJIBI IO
JIABJICHHEM.

[1IK-2.1. OnepatuBHO
OTCIIC)KUBAET, CUCTEMATU3UPYET U
AQHAIU3UPYET MOCTYNAIOLIYIO
uH(pOpPMAaILIMIO 0 HOPMax pacxoa
TOIUIMBA U BCEX BUOB YHEPTHUU;
omnpezenseT TeXHUKO-
HKOHOMUYECKHUE TIOKa3aTeNIn
paboThl OCHOBHOTO U

Ymeer OLICHUBATH COCTOSIHHE KOTEJIBHOTO
0o0OpyJOBaHUs, TO3UTUBHOE M HEraTUBHOE BIMSHUE
pa3IMYHBIX ~ PEKHMHBIX W  BHEMHHX  (DaKTOpOB.

[IpuHuMath peuieHusi, 0OeCreYrBarONINEe TPAMOTHYIO H
0e3aBapUiHYI0 JKCIUTyaTal[Ml0 KOTEJIbHBIX YCTaHOBOK.
BoimonHATe  TEMJIOBBIE, — THAPOJMHAMHYECKHE U
AYPOJMHAMUYECKUE PACUYEThl KOTEJIBHBIX YCTAaHOBOK,
MOJIb3YACh 3HAHUSIMH, IOJYYEHHOTO B XOJ€ H3YYCHHS

BCIIOMOTaTeJIbHOI'O Kypca. [IpouzBoauTh BBIOOP OCHOBHOTO H
TEIJIO3HEPTETUIECKOTO BCIIOMOTATENIbHOTO  O0OpYIOBaHUS, MpPU PA3TUYHBIX
000pyT0BaHUS TEXHUYECKUX YCIIOBUSIX.

[1K-2.2. Onpenenser coctaB u

IOCJIEIOBATEIILHOCTh

HEOOXOMMBIX IEHCTBHIA
OIIEPaTHBHOTO IIEPCOHAIA CMEHBI
TOC nns cobmoeHns HOpM
pacxojia TOTUIMBA M BCEX BUJIOB
SHEpPIruu

ITK-2.3. 3naeT HOpMBI pacxojia
TOIIJIMBA U BCEX BU/IOB SHEPTUU B
3aBHUCHUMOCTH OT KOHCTPYKTHBHBIX
M OKCILTyaTallUOHHBIX
XapaKkTEePUCTHK 000PYI0BaHMS;
0COOEHHOCTH 3KCIUTyaTalluy B
HOpPMaJIbHBIX U aBapUHHBIX
pexumax

Brnageer 3HaHusIMH B 00J1aCTH YCTpOICTBa U O€30macHON
OKCILTyaTalluu KOTCJIbHBIX YCTAHOBOK. MGTOI[aMI/I
pacyera v ONpeAesIeHUs ONTUMAIIbHBIX TapaMeTPOB
KOTJOB. MCTOI[I/IKaMI/I COIIOCTAaBJICHUA U OLICHKU
3aBUCUMOCTH TEXHUKO-3KOHOMHUYECKHUX MOKa3aTeNeu
9KCILTyaTaluy KOTEJILHOr0 000PY0BaHUS OT KauecTBa
TOILIIMBA, PEKUMOB pabOTHI 000PYAOBAHUS U UHBIX
(hakTOpOB.

2. Tpymo€MKOCTh JUCITUTUTMHBI U BUJOB YUECOHBIX 3aHATHM 1O JUCIIUIINHE

OO11ast TpyI0EMKOCTh TUCIMILIMHBI COocTaBisieT 8 3auéTHbix eaunull (288
aKaJieMU4ecKux 4dacoB), (1 3adeTHas eIUHMIIA COOTBETCTBYET 36 akajgeMHUUYECKUM
gacaM). Y4eOHBIM TUTAHOM IPEIyCMOTPEHBI: JICKIIMOHHBIE 3aHATHsA — /2 4yaca (36

4acoB B 5 cemecTpe u 36 4acoB B 6 ceMecTpe), MPAKTHUECKUE 3aHITHS — /2 4acoB



(36 wacoB B 5 cemectpe u 36 yacoB B 6 cemectpe), 1abopaTopHbie paboTel —18
4acoB B 5, camocTtosiTenbHas padota — 99 yac. [Iucnumnivza peanusyercs B 5 u 6
cemectpax 3 Kypca. Dopma KOHTpOIS: B MATOM CeMeCTpe — 3au€T, B IIECTOM
ceMecTpe — SK3aMeH.

Bugamu yueOHBIX 3aHATHIM B pabOThl 00YyYaromerocs 1o JUCIUILUIMHE MOTYT

SABJIATBHCA:
O6o03HaueHme Buzp! yueOHbIX 3aHATHH 1 pabOTHl 00y4aIoIerocs
Jlex Jlexnun
IIp ITpakTHueckue 3aHATUSA
JIab JlabopatopHble paboThI
CP: CamMocTosiTenbpHas paboTa 00yJaronierocs B MEPHOJ TEOPETHIECKOTO 00yIeHuUs
B TOM YHCIIE CamocTosiTenpHas paboTa 00ydaronierocs  KOHTaKTHas paboTa 00yJaromerocs
KOHTPOJIb C MpernoiaBaTesieM B IEPHO MPOMEXYTOYHOM aTTecTaluu

CtpykTypa AUCIUTIIAHBIL:
dopma oOydeHuUs: — OUHasl.

C | KonmnuecTBo yacoB 10 BUJIaM y4eOHBIX
e 3aHATHIA U paboThl 00yUaromerocs
M ®opMbI
o HaumenoBanue paznena N Kour IpOMECYTOTHO
JUCLUTUTAHBI
c Jlex | JJab | Ilp | OK | CP | poib aTTeCTaluu
T
p
Hcropuu 1 NepCieKTHBEI Sauer
1 5 7 7 Bormpocs! k
PasBUTHS TEIUIO3HEPTETHKU
3auety 1-6
5 O6mue cBenenus oo 5 7 7 ?I’SiqnepTocm «
SHEPreTHYECKOM TOILIUBE
3aqery 7-12
KoTibl ¥ cXeMBbI KOTEIBHBIX 3ayer
3 | ycraHoBOK 5 7 7 36 Bonpocsl k
3auety 13-18
MarepuanbHbiii OanaHc 3auer
4 npoliecca roOpeHust > ! ! Bonpocst k
3agery 19-24
TennoBoii u 3auer
5 | akceprernueckuii 6anxaHc 5 8 8 Bompocsr k
KOTJIa 3agery 25-31
Cxxuranne DK3aMeH
6 | SHEpreTUYecKOro TOIUIMBA 6 7 7 Bormpocs! k
sK3ameny 1-35
[IsutenpuroroBnenre u OK3aMeH
7 | mBIIEYTOJIbHBIE TOMKA 6 7 7 Bormpocs! k
45 | 27 | sk3ameny 36-70
TemnooOMeH B 3JieMeHTax OK3aMeH
8 | xorna 6 7 7 Bomnpocsr k
sk3ameny 71-105
9 AOpa3uBHBIH U3HOC, 6 7 7 DK3aMeH
KOppO3usi, 3arps3HeHNe U Bomnpockl k




OUYHNCTKA OBEPXHOCTEN sk3ameny 106-
Harpesa 140
3amuTa OKpyXKaromen DK3aMeH
1 | cpensl OT BpeaHBIX Bomnpock k
6 8 8
0 | BeIOpOCOB 1IpHU sKk3ameny 141-
SKCIUTyaTalluy KOTIIOB 174
Hroro: 72 - 72 81 27

|. CTPYKTYPA U COJEP)KAHUE TEOPETUYECKOMN YACTHU KYPCA
(72 gac.)

Paszpes I. UcTopun M nepcneKTUBbI Pa3BUTHA TEIVIOOHEPreTUKHU (24ac.)
C HCHOJIb30BaHMEM MHTEPAKTHBHOr0 Mmetona «Il'pynmoBoe o0cCyKaeHHe»
(2uac.)

Tema 1. Pa3Butue snepreruxu (0,54ac.)

Hcropust pa3BuTus 3HepreTukd. OnucaHue COBPEMEHHOIO COCTOSIHUS U
IIOCJIEAHUX TOCTHKEHUM MUPOBOM YHEPTETHUKH.

Tema 2. CocrosiHue u nepcnekTuBbl s3HepreTuku Poccun (0,54ac.)

Ananu3 sHepretuku Poccun. TorumBHbBIA OamaHc B 3Hepretuke Poccum.
[lepcnexkTuBbl JanbHEHUIIEr0 pa3BUTUS AHEPreTUkH. OCOOEHHOCTH 3HEPIreTHKHU
JansHero BocToka.

Tema 3. Ponb xoTna B TermoBeix cxemax TOC u koTenbHbIX (19ac.)

@yHKIMY ¥ Ha3HaYyeHHe KOTI0B. CXxema mapoBOro KoTia.

I'pynmoBoe  obOcykaeHHe  Kakoro-im0o  BOMpoca  HAampaBiICHO  Ha
HaxO0>JICHUU UCTHUHBI WX JOCTHKEHUE JIy4YIIEro B3aMMOIIOHMMaHUs. [ pymmoBbie
00CYXJIeHHsI CIIOCOOCTBYIOT JIYUILIEMY YCBOCHHIO U3y4aeMOro MaTepuarna.

Ha nmepBoM sTame rpynnoBoro oOCyXAeHUs Mepel CTyACHTaMH CTaBUTCS
npo0semMa UCTOpHUEN OCBOCHHMSI, TPOU3BOICTBA U MOTPEOJIEHUS B TEIIOIHEPIETHKE
HHEPreTUUecKux pecypcoB. CTyAeHTBl JeisATC Ha TpU-4YEeThIpe OoJblIMe
HNOJArPYNNbl, U KaXJ0H NOATrpymIme BblAENseTCs ompeneneHHoe Bpems (25-30
MUHYT), B  TE€YEHHWE  KOTOPOrO  CTYIAEHTbl  JOJDKHBI  TOATOTOBUTH
apryMEHTUPOBAHHBIA Pa3BEpHYTHIA OTBET. [IpenogaBaTens MOXKET yCTaHABIMBATh
OTpeJieIeHHbIEC TIPABUIIa MTPOBEAICHUS TPYIIIOBOro o0cyxaenus. Ha Bropom stamne
IpyNIoBOro OOCYKJI€HHUS BbIpAOATHIBAECTCS TPYIIOBOE PEIIEHUE COBMECTHO C
MIPENoAaBaTeIEM.

Temartuka 1151 TpynIoBOro 00CyXIEHUS:

Tema 1. IIpeamet u copepxkaHue Kypca. 3HaueHHE Kypca sl TOATOTOBKHU
OakanaBpa. Jlornyeckas cxema AUCUUTIINHBI.

Tema 2. OcHOBHbBIE TEH/ICHIIUU B pa3BUTHUH 3HEpreTuku B Poccuu u Mupe.

Tema 3. Tunbl JIEKTPUYECKUX CTAHLIUM.

Tema 4 TormBHBIN OanaHc B sHepreTuke Poccun.



Tema 5. IlepcnieKTUBBI JaNbHENIIETO PA3BUTHS SJHEPTETHUKHU.

Tema 6. Ocobennoctu sHepretuku Jansuero Boctoka.

Tema 7. KorenbHble ycTaHOBKU TOC.

Tema 8. KoTenbHble yCTAHOBKU TPOMBIIIJIEHHBIX TPEANPUSITHIH.

Paznea II. O0mme cBemnenusi 00 IHepreTuveckoM ToIIuBe (64ac.) ¢
KCII0JIb30BAHMEM MHTEPAKTUBHOIO MeToaa «['pynmoBoe o0cyxaeHue» (24ac.)
Tema 1. OcHoBHBIE onpeeneHus, kiaccudukanus torusa (0,254ac.)

[Tonstue o ToruBe. EcTrecTBEHHBIE U NCKYCCTBEHHBIE SHEPIOHOCUTEIIHN.

Tewma 2. CocraB u coctostaue Torusa (0,54ac.)

CocraB TBepAOro M XUAKOro TommBa. PaGouasi, aHamuTuyeckas, cyxas,
cyxasi 6e330JibHas Macchl TormBa. CocTaB ra3000pa3HOro TOIJIMBA

Tema 3. YaenbHas TemnoTa cropanus Torimsa (0,54ac.)

Beicimas u  Husmas  yjAenbHas ~— TEIUIOTa  CrOpaHusl  TOIUIMBA.
Kanopumerpuuecknii  METOJ  ONPENEICHUA TEIUIOTHl CrOpaHus  TOIUJIMBA.
PacueTHble METO/IbI ONPEICTICHUS] TETUIOTHI CrOPAaHUs TOTINUBA.

Tema 4. XapakTepucTUKH U CBOMCTBA TBEPOTO TOILIMBA (2,54ac.)

Biara ronnuea. MuHepaibHasi 4aCTh U 30JIbHOCTh TOILIMBA. BhIX0O HeTy4unx
BEIIIECTB U CIIEKAEMOCTh. Teriodu3ndyeckue XapakTepUCTUKU TBEPAOTO TOILIUBA.
['paHyIOMETPHUYECKHI COCTaB M KPYNMHOCTHh TOIUIMBA. MexaHMYeCKHe CBOWCTBA.
Knaccuduxanus 6yporo yris. Knaccudukanus kamennoro yris. Knaccudukarms
Topda.

Tema 5. XKunkoe toruso (14ac.)

OcHoBHBIE BUABI JKUAKOrOo TormauBa. (CoCTaB JKHUJKOTO  TOIUIMBA.
Tennmodu3ndyeckre CBONCTBA KUJIKOTO TOTUTMBA. MapKku Ma3yTOB.

Tema 6. I"'azoo0paszHoe TormBo (149ac.)

PasnoBuaHOCTH Ta3000pa3HOro TOMIMBA. TeMIOPpU3UYECKHE CBOWCTBA
ra3os.

Tewma 7. [IpuBeneHHble XapakTepUCTUKU U yciioBHOE ToruBo (0,254ac.)

Pacuer mnpuBENEHHBIX XapaKTEPUCTHK TOIUIMBA. Y CIOBHOE TOIUIMBO.
TerioBoi 3KBUBAJIEHT. Y IEIIbHBIN PACX0/l YCIOBHOT'O TOILIMBA.

['pynmoBoe  oOCyXkaeHHEe  Kakoro-inbo  BOMpOca  HANpaBlIE€HO  Ha
HaXO0>X/ICHUU UCTHUHBI WU JOCTHKEHHUE JTy4IlIero B3auMOINOHMMaHUs. [ pynmoBbie
00CYXXJIEHHsI CTIOCOOCTBYIOT JIYYIIIEMY YCBOCHHIO M3Yy4aeMOT0 MaTepuara.

Ha mepBoM sTame rpynmoBoro oOCyXAeHHUS Tepes] CTyJAEeHTaMH CTaBUTCS
npobJieMa UCTOpUEH OCBOCHMS, MPOU3BOICTBA U MTOTPEOJICHUS B TEIJIODHEPTETUKE
SHEpPreTUYecKknux pecypcoB. CTyIeHTBl JelsITCd Ha TPU-UEThIpe OOJIbIIINE
MOATPYIIBI, U KAKIOW TONArPYIE BBIACISICTCS ompenaeiacHHoe Bpems (25-30
MUHYT), B  TEUEHHE  KOTOPOTO  CTYAEHTHl  JOJKHBI  TOJATOTOBUTH
apryMEHTHUPOBAHHBIA Pa3BEpHYTHIA OTBET. [IpenogaBaTens MOXKET yCTaHABIMBATD



OTIpeJICICHHBIC TIPABIIIA TIPOBEACHHS TPYMIIOBOT0 o0cyxaenus. Ha BTopom srame
IPYNIoOBOr0 OOCYXKJIEHHSI BBIpAOATHIBACTCS TPYIIOBOE PEIIEHHE COBMECTHO C
MPENoAaBaTeIeM.

TemaTuka 1151 TpyNIoBOro 00CYKIACHUS:

Tema 1. CocTaB TBEpAOTO U KUIKOTO U ra3000pa3HOro TOIUINBA.

Tewma 2. CocTosiHUS TBEPAOTO TOIIMBA, UCIIOJIb3yEMbIE
TSl TETJIOTEXHUYECKUX PACUYETOB.

Tema 3. Husmas u BbICIIAs TEILIOTA CrOPAHUSI TOILINBA.
Tewma 4. Buabl ra3000pa3Horo Tormivaa.
Tema 5. OcHOBHBIEC CBOMCTBA ra3000pa3HOIo TOILJIMBA.

Paznea |11. KoTJibl M ¢XeMBbI KOTEJIbHBIX YCTAHOBOK (4 yac.)

Tema 1. Knaccudukanus 1 MAPKMPOBKA KOTJIOB (2 yac.)

Knaccudukanuss kotiaoB. MapkupoBka KoOTioB. (OCHOBHBIE  BHJIbI
KOMIIOHOBOK KOTJIOB.

Tema 2. TexHoJiornyeckue cXeMbl KOTEJIbHBIX YCTAHOBOK (2 Yac.)

TexHoyornyeckass cxema KOTEJIbHOW YCTAaHOBKM HAa TBEPJIOM TOILIUBE
(cmoeBoe cxkuranue). TexHomornyeckas cxema KOTeIbHON YCTaHOBKM Ha TBEPIOM
ToruiBe ((pakenpHOE Cokuranue). TexHonorudeckas cxema KOTeJIbHONW yCTaHOBKHU
Ha JKUJKOM TOIUIMBE. TeXHOJIOrM4eckass cXeMa KOTEJIbHOM YCTAaHOBKU Ha
ra3zo00pa3HOM TOIUIMBE.

Pa3nen IV. MatepuaabHblii 6ananc padounx e B kotie (0,5 yac.)

Tema 1. MaTepuajabHblii 6ananc npouecca ropenus (0,25 gac.)

CocraBnenue MarepuajibHOro OanaHca JUisi KOTJIOB, pabOTalOIIMX Ha
Pa3JIMYHOM TOIJIUBE

Tema 2. MaTepuajbHblii 6aanc HarpeBaeMoii cpeasbl (0,25 yac.)

MarepuanbHblii OajlaHC HarpeBaeMoll Cpelbl B MapOBBIX W BOJOTPEUHBIX
KOTJIAX.

Pa3znen V. TensioBoii u 3kcepreTuyeckuii 6ananc korJa (4 gac.)

Tema 1. TensioBoii 6axanc (0,75 vac.)

OO6miee ypaBHEHHE TEIIOBOTO OarnaHca. TeruioTa 1MoJie3HO 3aTpavyeHHas B
kotie. Pacxon TorumBa u K1/ koTia.

Tema 2. [ToTepu Tem1oThl B KOTEJILHOM arperarte (3 yac.)

[Torepst TennoTel ¢ yxoasmuMu rasamu. Ilotepst TEmIOTbI OT XMMUYECKON
HETOJHOTHI cropaHus. [loTepsi TeIIOTh OT MEXaHUYECKON HEMOJHOThI CTOPaHUSI.
[ToTepst TEIJIOTHI OT HApPYXHOTO oXJaxaeHus. [lotepst TemnoTsl ¢ puznueckoro
Terioro nuiaka. [Ipoune moTepuw TEIIOTHI, HE BXOMSIIME B TEIJIOBOM OasaHC.
3asucumocTts KII/ oT Harpy3ku koTia

Tema 3. Dkceprernueckuii 6aganc koraa (0,25 gac.)



Okcepretnyeckuii Oamanc. BenmnuumHa mnorepp NOpU  DKCEPrETHUECKOM
OasaHce.

Pa3nen VI. OcnoBbl Teopun ropenns. Tonounblie npoueccsl (6 yac.)

Tema 1. Teopusi ropenus (3,5 yac.)

Kunernka xumuueckux peakuuid. [lopsaok XUMHUECKUX peakuuid. JHEprus
aktuBatu. [Ipocteie peakumu ropeHuss. CHoXKHbIE pPEAKUUU TOPEHUS.
CmemanHple peakuuu ropeHus. [opeHwe uactuipbl yriepoaa. (OCHOBBI
¢ GHy3nOHHO-KHHETHYECKON TEOPHH.

Tema 2. Tonku aasa ckuranusi tomamba. Kinaccmpukanusi TOmoOYHBIX
npoiueccos (2,5 yac.)

Knaccudukanusa tonok. [IpuHnunuanibHpie cXeMbl OpraHU3alMKA COKUTAHUS
TBEepaoro Torusa. [lokazarenu paboOThl TONOYHBIX YCTPOUCTB.

Pa3nen VIl. Cxkuranme HepreTuyeckoro Tomiusa (6 gac.)

Tema 1. Cxxuranue razooopassnoro Tormiusa (3 gac.)

OCHOBBI CKUTaHHSI Ta3000pa3HOTO TOIUIMBA. TOMKKM W TOPENKH JIs
CKMTaHUs Ta3000pa3Horo TorumBa. CKUraHue ra3a ¢ HU3KOW TEeTUIOTOM CropaHusl.
Coxuranue rasa C BBICOKOM TEIUIOTOM cropanus. CKUTIaHHE ra3a COBMECTHO C
JIPYTUMU BUJaMU ToruiiBa. OCOOEHHOCTH pacyeTa ra30BbIX rOpesioK.

Tema 2. Cxxuranue sKujaKoro Tominsa (3 yac.)

[loaroToBKa >KMAKOrO TOIUIMBA K CKHUraHWio. DOPCYHKH M KUIKOTO
ToruiBa. (CXeMbl pacHbUIMBaHUS OKUAKOro ToruMBa. KoMOMHUpOBaHHbBIE
ra3oMa3yTHble ToOpenkd. TOmKW sl CKUraHusi maszyTa U UX JKCIUTyaTalusl.
["a3oMa3yTHbBIE IMKJIOHHO-BUXPEBBIE TPEATOIKHU.

Tema 3. C:xxuranue TBepaoro Tomiusa (3 yac.)

Knaccudukanus cioeBbix TOMOK. XapaKTEPUCTUKUA TOPEHUS CJIOSI TBEPAOTO
TOIIMBA. TONKYU JJIs1 CKUTAHUS TBEPAOTO TOIIMBA B cll0€. TOMKH KUIISIIIETO CIIOS.
OcHOBBI pacuera cHoeBbIX TOMOK. OCOOEHHOCTH CHKUTAHMUSI YTOJIBHOM MBUIN.
["openue yronpHo# neutn. Knaccudukanusi nbU1eyroabHBIX TOPENIOK.

Pa3znen VIII. IIbuienpuroToBjieHHe U MbLIEYToJbHbIE TONMKH (6,5 4ac.) ¢
HCIO0JIb30BAHMEM HHTEPAKTUBHOIO MeToAa «I'pynmoBoe oo0cyxaenue» (4 yac.)

Tema 1. CBoiicTBa yroabHoii nbuiu (1 yac.)

Pu3nyecKre CBOMCTBA YrOJbHOU NbIIU. TOHKOCTH TOMOJIA YTOJIbHOMN IIBUIN.

OcHOBHBIE 3aKOHBI U3MENbYEHUS MaTeprayioB. OnpenesieHne ONTUMaIbHON
TOHKOCTH TIOMOJIa YTOJIbHOM TbLIH.

Tema 2. Cymika TonjmMBa B nmpouecce nbuienpuroros/jeHus (1 gac.)

[Iponiecc cymku. TeroBoit OanaHC CYHMIWIBHO-MEIBHUYHOM CHUCTEMBI.
MeTozbl CYyIIKU U BUJbI CYIIUIIOK JIJIs1 YTOJIBbHOM MBUIH.

Tema 3. Knaccudukanus cucteM NbLIeNPUroToBiaeHus (2 yac.)



NunuBuyaibHBIE CHUCTEMBI  MBUICHPUTOTOBJICHUS 0€3 MpOMOYHKepa.
NuauBryalibHbIE CUCTEMbI TBUICTIPUTOTOBICHUS ¢ TPOMOYyHKEepoM. PasoMkHyTas
CUCTEMA MBUICIPUTOTOBICHUS. L{eHTpanbHas cucTeMa MblJIENIPUTOTOBIICHHUS.

Tema 5. D1eMeHTHI NBLIENPUTOTOBUTEIbHBIX YcTaHOBOK (0,75 yac.)

[Turarenu CBIPOTO YTJISL. CenapaTopsbl (TBUIEpA3ICIIUTEIIN).
[Teieotrnenurenu. Muranku. [Tutatenu neutn. [1eieyroabHbie OYHKEPHI.

Tema 6. Kinaccupuxanus nbuieyroJbHbIx MejabHuL (1 yac.)

[ITapoBsie GapabaHHBIC METLHUIIEI. BBICTPOXOAHBIC MOJTOTKOBBIC METHLHUIIBI.
[[TaxTHBIE MOJOTKOBBIE MEJBHUIBI. MeENbHUIBI-BEHTHIIATOPBI. CpeaHeXxoIHbIe
MEJIbHHUIIBI.

Tema 7. IIbuieyroabnubie Tonku (0,75 yac.)

Tonku ¢ KUJAKUM NUIaKOyAajdeHueM. TONKK ¢ TBEPAbIM HIIAKOYJaICHUEM.
[{uKIOHHBIE ¥ BUXPEBBIE MBLUICYTOJbHBIEC TOMKH.

I'pynnoBoe  oOCyXJ€HHE KakKoro-imOO BONpOCa  HAIpaBI€HO  Ha
HaXO0>X/ICHUU UCTHUHBI WU JOCTHKEHHUE JTy4IlIero B3auMOIMOHMMaHUs. [ pynmoBbie
00CYXXJIeHHsI CTIOCOOCTBYIOT JIYYIlIEMY YCBOCHHIO U3y4aeMOro MaTepuara.

Ha nmepBoM sTame rpynmnoBoro oOCyXAeHUS Mepe]] CTYJACHTaAMH CTaBUTCS
npo0semMa UCTOpUEH OCBOCHMSI, TPOU3BOJICTBA U MOTPEOJICHUS B TEIJIOIHEPTETUKE
SHEpPreTudYeckux pecypcoB. CTyOeHTBl JENSATCA Ha TpPU-UEThIpe OOJIbIIINE
MOATPYIITBI, ¥ KKIOW TOMATPYIIEe BBIACISACTCS ompenaenacHHoe Bpems (25-30
MUHYT), B  TEUEHHE  KOTOPOTO  CTYAEHTHl  JOJKHBI  TOJATOTOBUTH
apryMEHTUPOBaHHBIN pa3BepHYThIM OTBET. [IpenogaBaresb MOXET yCTaHABIMBATh
OTIpeJICICHHBIC TIPABWJIA TIPOBEICHUS TPYIIIOBOTrO oOcyxaenus. Ha BTropom atarme
IPYNIOBOTO OOCYXKJIEHHSI BBIpA0ATHIBACTCS TPYMIOBOE PEIICHHE COBMECTHO C
MpenoaaBaTesieM.

TemaTuka 1151 TpyNImoBOro 00CYKIACHUS:

Tema 1. IIponecc cymiku

Tema 2. Tunel Cyluniaok, MpUMEHSIEMBIE JUISl CYIIKH YTJIs

Tema 3. Bb1OOp CyIIUIBHOTO areHTa

Tema 4. MluauBuAyalbHBIC CUCTEMBI MBIISITPUTOTOBIICHUS O3 MPOMOYHKEpa.

Tema 5. UnnuBHtyanbHbIe CUCTEMBI TTBUICTPUTOTOBIICHHS C IPOMOYHKEPOM.

Tewma 6. PazoMkHyTas cuctema nbLIEIPUTOTOBIICHHUS.

Tema 7. LlenTpanbHas cucTeMa NbUIENIPUTOTOBJICHHUS.

Tema 8. [IlapoBbie OapabaHHBIE METBHUIIBI.

Tema 9. BeICTPOXOIHBIE MOJIOTKOBBIE MEJTLHUIIBI.

Tema 10. [ITaxTHBIE MOJIOTKOBBIE MEJILHHUIIEL.

Tema 11. MenbHULIBI-BEHTHIISITOPHI.

Tema 12. Cpegnexo/iHble MEJTbHUIIBI.

Pazaen | X. Temw1o00MeH B 3j1eMeHTax KoTJIa (6 yac.)



Tema 1. Tensio00Men B Tonke (3 yac.)

OO61re NMoJI0KEeHUs 0 paIMallUOHHOM TeriooomeHe. PacueT TeroodmeHa B
Tonke. PagumanuoHHbBIE CBOKCTBA NPOIYKTOB CropaHus. lemmeparypa ra3oB Ha
BBIXO/I€ U3 TONKU. MHTeHCHpUKaIMs TydyncToro TEroooMeHa.

Tema 2. Tenji000MeH B KOHBEKTMBHBIX MIOBEPXHOCTSIX Harpesa (3 yac.)

OOmme cBeaeHUs O TEMJIOOOMEHE B KOHBEKTUBHBIX IMOBEPXHOCTSX.
TenmoBoM pacdyeT IMMPMOBBIX IIOBEPXHOCTEM HarpeBa. TeIUIOBOM pacuer
KOHBEKTUBHBIX  MapomneperpeBateneil.  TemnooOMeH B~ 3KOHOMan3epax.
TeroobmMen B Bo3ayxomnojorpepareinsix. MHTeHcUpUKaMs KOHBEKTHUBHOTO
TEII000MeHa.

Pasnen X. [IlaponeperpeBarequ. MWMcnapurtejbHble MOBEPXHOCTH
Harpesa (3 4ac.)

Tema 1. UcnapuresibHble MoOBepXHOCTH Harpesa (1 gac.)

Bunbl 3kpaHHBIX TOBEpXHOCTEN HarpeBa. PaboTa s3kpaHHbIX TpyO. DECTOHBI.

Tema 2. [laponeperpeBaTte/ibHble MIOBEPXHOCTH HarpeBa (2 yac.)

Knaccugukanus naponeperpesareneii. Konctpykuus mnaporneperpeBaTeiieil.
Pabora naponeperpeareneil. PerynupoBanue TemnepaTypsl IEpErpeToro napa.

Pa3nen Xl. Boasinbie 3xoHOMAajli3epbl 1 BO3AyXonojaorpesaresu (5 yac.)

Tema 1. Boasinbie 3x0HOMaii3epsbl (2,5 yac.)

Knaccudukanuss BOISHBIX 3KOHOMaW3epoB. UyryHHbIE 3KOHOMAaN3EpHl.
CranbHbie 5k0HOMa3epbl. OcoObIe peKUMBI PA0OTHI SKOHOMAN3EPOB.

Tema 2. BoznyxonogorpeBarenu (2,5 yac.)

Ha3nauenne,  TUIbl W KOHCTPYKUMH  BO3JYyXOIIOAOTPEBATENEH.
PexyniepaTuBHbIE BO3/1yXOIOIOIPEBATEIIN. PereneparuBHbie
BO3/lyXOIIO0rpeBaTesid. YyryHHbIE BO3yXOMNOI0IPEBATEIN

Pa3nen Xll. Kapkac n o0MypoBka koT1J10B (2,5 4ac.)

Tema 1. Kapkac kotia (1 yac.)

Kapxkac kotna u ero HazHauenue. TpeOoBaHUs K KapKacy.

Tema 2. O0mypoBka (1,5 yac.)

Bunbt obmypoBku. TpeboBanusi k o0MypoBke KoTiia. KoHCTpykius
oOMypoBku. TeroBoit pacueT 0OMypOBKH.

Paznen XIl1. MeTasa u mnpo4HOCTH 3J1eMEHTOB KoTJIa (2,5 yac.)

Tema 1. YcaoBusi padorsl metasa (0,5 yac.)

VYcaoBus paboThl MeTala HCIApUTENbHBIX MOBEpXHOCTEW U Oapabana.
VYcnoBust paboThl MeTajla MaporieperpeBareiieid. YcCioBusi paOOThl MeTajlia
KOHBEKTUBHBIX IOBEPXHOCTEN Harpena.

Tema 2. MeTaJjli1 3JIeMEeHTOB KOTJ1a (2 Jyac.)



Metann g 3KpaHHBIX MOBEPXHOCTEW HarpeBa. MeTamn g U3rOTOBJICHUS
O0apabanoB. Metamnn 115 nmapomneperpeBateneid. [Ipodrie MeTanmnyeckue 3J€MEHTHI
KoTja. Pacder Ha mpOYHOCTH 3JIEMEHTOB KOTJIA.

Paznen XIV. AOpa3uBHBIH HM3HOC, KOPPO3Usi, 3arpsi3HEHNE M 0YHMCTKA
NoBepPXHOCTel HarpeBa (2 yac.)

Tema 1. AopasuBHbliii u3Hoc (0,5 yac.)

[IpuurHbl a0pa3suBHOrO M3HOCA. BiusiHME M3HOCA HAa HAAEKHOCTH PaOOTHI
KOTJIA.

Tema 2. Koppo3usi MmeTaia 3jieMeHTOB KoTJa (1 yac.)

Bunbt kopposun. HwuszkoremmepaTypHas KOppo3usi 3JIEMEHTOB KOTIIA.
BricokoTemneparypHass ~ Koppo3us ~ asnemeHToB.  Koppos3usi ~ BHYTpEeHHHX
ITOBEPXHOCTEN HarpeBa.

Tema 3. 3arpsi3Henue moBepxHocTell HarpeBa U Oopnda ¢ mHumu (0,5
qac.)

3arpsAA3HEHHE DJIIEMEHTOB IIOBEPXHOCTEW HarpeBa. O4uCTKa HapyKHBIX
IIOBEPXHOCTEMN HarpeBa OT 3arpsA3HEHUM.

Pa3znen XV. 3amura okpyxkaionieid cpeabl 0T BpeIHbIX BHIOPOCOB NpH
IKCILIyaTallMU KOTJI0B (4 yac.)

Tema 1. Bo3zaeiictBue TOC u KOTeJbHBIX HA OKpPY:KaIOILIYI0 cpeay (2
qac.)

Bunp! 3arps3Henus, BO3AEUCTBYIOMNE HA OKpyxarurywo cpeay or TOC u
KoTenbHbIX. Knmaccudukanus BpeaHsix BbIOpocoB. OOpa3oBaHHE OKCUIOB a30Ta
npu ropenur. OOpa3oBaHHe OKCHIOB cepbl. [Ipoume BpenHble BellecTBa B
MPOAYKTaX CrOpPaHUs.

Tema 2. CHHKeHUe BpeIHBIX BLIOPOCOB (2 yac.)

3onoynaBnuBanue. Tunsl 3om0ynoBureneil. CHuKeHHE BHIOPOCOB OKCHIOB
azota. OuncTKa IBIMOBBIX Fa30B OT OKCHJIOB CEPBHI.

Paznen XVI. AspoamHammka ra3o-Bo3AyHIHOro TpakTa (4 w4ac.) ¢
HCII0JIb30BAHMEM MHTEPAKTUBHOIO MeToaa «I'pynmoBoe oocyxaenue» (4 yac.)

Tema 1. AdpoanHaMu4yecKkuii pacueT KOTeJbHbIX YCTAHOBOK (4 yac.)

Cucremsl Ta30-BO3AYLIHOIO TpPakTa. A3POJWHAMHYECKHE COINPOTHBIICHHUS.
AbdpoinHaMHKa JBIMOBOM TpyOBl. BEIOOP TATOMYyTHEBOTO 000PYI0BAHUS.

['pynmoBoe  oOCyXkaeHHEe  Kakoro-iubo  BOMpOca  HANpaBlIE€HO  Ha
HAXOKJEHUU UCTUHBI UJIM JOCTHXKEHUE JYUYIIEro B3aMMONOHUMAaHMs. [ 'pyrnmnoBbie
00CYXJIeHHsI CIIOCOOCTBYIOT JIYUILIEMY YCBOCHHIO U3y4aeMOro MaTepuara.

Ha nepBoM sTame rpynnoBoro oOCyXAeHUsSI Mepe] CTyACHTaMH CTaBUTCS
npobJieMa UCTOpUEel OCBOCHHUS, IPOU3BOJICTBA U MOTPEOICHHS B TEIIIOIHEPTETHKE
JHEPreTHUecKux pecypcoB. CTyAeHTBl [JelsITCs Ha TpU-4YeThIpe OoJbIIne
HNOJrPYNNbl, U KaXJ0H NOATrpyNIe BbIAEIIETCA ompeneneHHoe Bpems (25-30



MUHYT), B  TEUEHHE  KOTOPOIO  CTYAEHTHl  JOJKHBI  TOJATOTOBUTH
apryMEHTHUPOBAaHHBIN pa3BepHYTHIN OTBET. [IpenogaBarenb MOXET yCTaHABINBATh
OTIpe/IeICHHbIC TIPABUIIA MIPOBEICHUS TPYIIOBOro o0cyxaenus. Ha Bropom stame
IpyNIoOBOr0 OOCYXXKJIEHHsI BbIpaOaThIBACTCS TPYMIOBOE PEIIEHHWE COBMECTHO C
IIPENoAaBaTeIeM.

Temartuka J1st TPyIIIOBOrO OOCYXACHUS:

Tema 1. CucTemMbl KOTJIOB MO/ HA/ITYBOM.

Tewma 2. CucTembl KOTJIOB C YPaBHOBEUIEHHOW TATOM.

Tema 3. BuusgHue napaMeTpoB TIOTOKa Ha  a’pOJUHAMHYECKOE
CONPOTHUBJICHUE.

Tema 4. BnausiHue koH(UTYpaluu Tra30oBOro W BO3AYIIHOTO TPAaKTOB Ha
a’pOJIMHAMHUYECKOE COITPOTUBIIEHUE.

Tema 5. Biiusnue 1bIMOBOI TpyObI HA CAMOTATY.

Tema 6. Bei6op npimococa.

Tema 7. BeiOop BeHTUIIATODA.

Paznea XVII. 3onomakoyaaienue (2 gyac.)

Tema 1. CBoiicTBa muiaka u 30Jsl (0,5 gac.)

[IInak u ero coiicTBa. CBOMCTBA 30JIBI.

Tema 2. Cucremsbl 30J10nu1akoyaaaenus (1,5 yac.)

Mexannueckas cHCTEMA 30JIOLUIAKOyalieHusA. [IHeBMaTHueckas cucrema
30JI0IIUIAKOYNaieHus. [ mapaBmuyeckas cucreMa 30JI01UIaKOyAaICHUS.

Paznea XVIII. 'mapoaunamuka kotioB (4 yac.)

Tema 1. O0mue cBegeHuss 0 padounx Tejax NPH MAPOAUHAMHUYECKUX
pacuerax (1 yac.)

PexxuM, cTpykTypa U XapakTepUCTHKUA padodero Teja B AJIEMEHTaX KOTJa.
XapakTepucTUKH IByX(a3HOro MOTOKA.

Tema 2. EcrecTBeHHasi HUPKYJasinusi (2 4ac.)

VYcnoBusi Hafe)KHOM pabOThI JIEMEHTOB KOTJIA. XapaKTEPUCTUKU CUCTEM
ucrapenusi. EcrectBeHHass nupKyisanus. [lomHBIM W MONE3HBIE  HAIOPBI
UUPKYJSUUKA. ['MApOAMHAMHYECKHE COMPOTUBIICHHS. BIlHMsSHUE KOJUIEKTOPOB Ha
pacrnpenesieHre mapa 1 BOJIbI 1o TpyOam.

Tema 3. 'mapoanHaMuKa KOTJIOB U MX 3JIeMeHTOB (1 yac.)

I'maponuHamMuka MNOPSAMOTOYHBIX KOTIOB. ['mMapoaMHamMuka KOTIOB C
MHOI'OKPaTHOM NPUHYAUTEIBHON LUPKYIAUMEH. ['mapoaMHamuka BOAOTPEUHBIX
KOTJIOB. [ MApOIMHAMUKA MMapoIeperpeBaTeei.

Paznea XIX. BoaHblii pekuM U MeTO[bl MOJYYeHUS YHCTOro mapa (4
qyac.)

Tema 1. BoaHblii peskuM KOTJI0B (2 4ac.)



OOpazoBanue Hakumu. TpeOoBaHus K mnuTatenbHOM Bome. CucTeMbl
MOJATOTOBKHY MUTATEIBHOU BObI. BOHBIN pexuM U mpoayBKa KOTJa.

Tema 2. Ilosryyenne uncroro napa (2 gac.)

KadectBo mapa u ero Ha3zHaueHue. BnusiHue pasiaudHbIX (PaKTOpPOB Ha
kadecTBO mapa. Cemapaiusi mapa U KOHCTPYKIIMH CEHNapUPYIONIUX YCTPOICTB.
[IpombiBka napa. CTyneHYaToe ucClapeHue.

Paznen XX. Crartuveckue U JMHAMHYECKHE XAPAKTEPHUCTHKH KOTJIOB
(0,5 gac.)

Tema 1. XapakTtepucTuku npoueccoB B kotJax (0,5 yac.)

Cratuueckre XapakTepUCTUKH KoTia. HecranuoHapHble TMpoIecch B
KoTiax. JluHaMu4yecKkue XapakTepUCTUKHU KOTIIA.

Pa3nen XXI. Bonpocsl 3xcruryatanuu kotJioB (0,5 yac.)

Tema 1. Ynpasienue kotiaamu (0,5 gac.)

Opranuzanusi ynpaBieHUs] KOTJIaMHU. OKCIUTyaTanus KOTjioB. [lokazarenu
pabOThI KOTEJIbHBIX YCTAHOBOK.

II. CTPYKTYPA U COJAEP)KAHUE MPAKTUUYECKON YACTU KYPCA U
CAMOCTOSITEJIbHOM PABOTHI OBYUYAIOIIUXCSI

5-i cemecTp:

3anstue 1. [lepecuer XxapakTepUCTUK OJHOW MaccChl TOIUIMBA B APYTYIO (5
4yac.) C KCMOJIb30BAHMEM METOJa HMHTEPAKTUBHOTO oOydeHus «Mactep-Kiacey
(44ac.)

Macrep—kitacc — 3TO IJIaBHOE CPEACTBO MEpeAayn KOHUENTYAIbHOM HOBOM
uaed CcBoeHM (aBTOPCKOM) Iemarormueckoit cucreMsl. IIpemomaBarens Kak
npodeccoHan Ha TMPOTSHKEHUU psiia JET BbhIpadaThIBACT WHIUBHUAYATbHYIO
(aBTOPCKYI0)  METOAMYECKYI0  CHCTEMY,  BKIIOUAIONIYI0  IeJieroJiaraHue,
MPOEKTUPOBAHUE, MCIIOJIB30BAHUE  TMOCIEAOBATEIBHOCTA  PSAJa  U3BECTHBIX
JUATAKTUYECKUX W  BOCHUTATEIBHBIX  METOJWK, 3aHSATAN, MEPONPUSATHIA,
COOCTBEHHBIEC «HOY-Xay», YUUTHIBAET peaJibHbIC YCJIOBUS paOOThl C pPa3InYHbIMU
KaTErOpUsAMH YUYalIUXCS U T.II.

Macrep-Kilacc Kak JOKaJIbHAsg TEXHOJIOTHS TPAHCISALMHU IEIaroru4yecKoro
ONBITA JEMOHCTPUPYET KOHKPETHBIA METOJUYECKUN MPUEM WIIA METOM, METOAUKY
MPErno/IaBaHusl, TEXHOJOTUIO O0ydeHus W BocnuTaHus. OH COCTOUT W3 3aJaHuM,
KOTOpBIC HAIpPaBJISIIOT ACATEIBHOCTA YYACTHUKOB I PENICHUS] TMOCTABICHHOU
Mearorunueckoi mpoOIeMbl, HO BHYTPH KaXKJIOTO 3aJaHus YYaCTHUKHU aOCOJIIOTHO
CBOOOJIHBI: UM HEOOXOJMMO OCYIIECTBUTh BBIOOpP IMyTH KCCIEIOBaHUS, BBHIOOD
CPEACTB AOCTIXKEHUS 1171, BEIOOp TeMiia paboThl. MacTep-Kiace JOJDKEeH BCera
HAYMHATHCS C aKTyaJIW3alliyd 3HAHUW KaXKJOTO IO TMpejyiaraeMoi mpobiemMe, uTo
ITO3BOJIUT PACIIUPUTH CBOU MPEACTABICHUS 3HAHUSMU APYTUX YYACTHUKOB.



OcHOBHBIE TTPEUMYIIECTBA MacTep-KJIacca — A3TO YHUKAJIbHOE COYETaHUE
KOPOTKOM TEOPETHYECKOW YacTH M MHAMBHUAYaJbHON paboThl, HAIIPABICHHOW Ha
npUOOpETeHNE U 3aKPEIICHUE MPAKTUYECKUX 3HAHUN U HABBIKOB.

Beryuienune [lpenonaBaTenieM NEPEUUCTSIOTCS OCHOBHBIE  COCTOSIHMS

TBEPJOTO TOIUTMBA WX OTIMYHSI, (POPMYJIIBI TSI TIepecdeTa U 00J1acTH TPUMEHEHUS
C HCMOJb30BaHMEM (WM pabouero IUIAHIIETa, WA Y4YEOHOW JIOCKHM) WU
AJIEKTPOHHOTO aHajora, OOBICHSIIOTCS OCOOCHHOCTH pacueTa W 0003HAYEHUS
Ka)XJIOT'0 U3 COCTOSIHUM TOILIMBA.

OcHoBHasi yacTh [IpernogaBarensb MOCICIOBATEILHO BBITOIHICT MEPECUET
B Ka)KJIO€ U3 COCTOSHUI TBEPAOr0 TOILUIMBA HA OYMa)KHOM HOCHUTEIE (MIu pabodeM
IUTaHIIEeTe, Y4eOHOM JIOCKE) U B DJIICKTPOHHOM BHJIE Ha KOMIIBIOTEpE, aKIICHTUPYSI

BHUMAaHHE Ha JTanax, IJ€ BO3MOXHO coBepuieHue omuoOok. Ilociae 3rtoro
CTYJICHTaMU WHJUBUAYAJIbHO BBIMOJIHAETCS aHAJIOTUYHBIE PacUeThl JJIs 3aJIaHHBIX
BUJIOB ToIuMBa. IIpenonaBarens HCHOIHSAET POJIb KOHCYJIbTAaHTA, OpPTraHU3YET
CaMOCTOATENIbHYI0 paldOTy CTYIJEHTOB U ympasisieT ero. [IpenomaBaTens
COBMECTHO CO CTYACHTaMH IPOBOJIUT OOCYKICHHE MOJYUUBIIUXCS PE3YyIbTaTOB
MPOBEJACHHOIO 3aHATHSI.

BbIBOABI  TIPOBOAWUTCS  JUCKYCCHSL 1O  pe3ysibTaTaM  COBMECTHOM
JeSATEIbHOCTH MPENOAABATENS U CTYACHTOB.

3ansatue 2. llepecdyer yaenbHOM TEIUIOTHI CrOpPaHUs, NPU HU3MEHEHUU
Oayutacta TorvBa (5 4ac.)

Ilepecuer BBICHIEH TEMIOTHI CrOpaHUsi MPU M3MEHEHUU BIIAXKHOCTH.
Ilepecuyer BbICHIEN TEIJIOTHI CrOpaHUs INPU WU3MEHEHHM 30JbHOCTHU. llepecuer
BBICIICH TEIJIOTHl CrOpaHusi MPU COBMECTHOM HW3MEHEHHHM BIAXKHOCTH U
3onpHOCTU. [lepecuer BbICIIEN TETIOTHI CTOPaHUs B HU3IIYIO.

3ansTue 3. OnpeseneHne pacyeTHBIX XapaKTEPUCTHK pabodnx Ten (5 yac.)
Onpenenenue xapakTepUCTHK Bo3ayxa. OnpeneneHre XapakTepucTUK NpOAYKTOB
cropanuda. OmnpeneneHue CBOWCTB TBEPAOro TorumBa. OmnpeaeneHue CBOWCTB
ra3zo00pa3Horo ToriauBa. OnpeeneHne CBOMCTB KUJIKOTO TOTUIMBA.

3anstue 4. OnpenencHue 00beMOB BO3IyXa U IMIPOAYKTOB cropanus (5 yac.)

OnpeneneHre TEOPETHUECKUX OOBEMOB BO3[yXa M IMPOIYKTOB CrOpaHUS.
Onpenenenns kod(PPUIIMEHTOB M30BITKA BO3JyXa W MPUCOCOB IO Ta30X0/JaM
KoTia. Pacder nelicTBUTENHHBIX 00HEMOB BO3/IyXa U MPOAYKTOB CTOPAHMUSI.

3anstue 5. OnpenenieHrue SHTANBIUNA BO3AyXa M MPOJIYKTOB cropanus (5
Jac.)

Omnpenenenue >HTANBNUU Bo3Ayxa. OmnpeeneHue SHTAIBIUU TPOTYKTOB
cropanusi. OnpeneneHue SHTAIBOUU 30Jibl.  OmnpeneneHue eCTBUTENbHBIX
SHTAJBIINN MO ra30xoaaM KoTJja.

3anstue 6. OnpeneneHue NOTeph TEMIOTHI B KOTIIE (5 vac.)



Onpenenenue MNOTEpU Temiaa OT XWUMHYECKONM HEMOIHOTHI CrOpPaHMUS.
OnpeneneHue TMOTEPU TEIUIOTHI OT MEXAHWYECKOM HEMOJHOTHI CropaHusl.
Omnpenenenue MOTEpU TEIJIOTH OT HAPYKHOTO OXJaxkaeHus. Onpeenenye noTepu
TEIJIOTHl ¢ (U3MYECKUM TeIuioM muiaka. OmnpeneneHue TEIIoThl ¢ YXOASIIUMU
razamu. Pacuer ko3 duiirienTa mose3Horo AeicTBUs KOTIa.

3anstue 7. OnpeaeneHue MOITHOCTH M pacxo/ia TOIUIMBa Ha KoTtel (6 Jac.)

Onpenenenue NEUCTBUTEILHON MPOU3BOAUTEIBLHOCTH KOTNIAa. OnpeaeneHue
pacxoja TOIIUBA.

6-i1 cemecTp:

3ansatue 1. Pacdyer reoMeTpuyYecKUX XapaKTEpUCTUK TOMOYHOM Kamephl (6
Jac.)

Onpenenenue miom@aau CTeH TONOYHOM Kamephl. OmnpeneneHue Ionain
OIIIMIIOBAHHBIX MTOBEPXHOCTEH.

3anstue 2. Pacuer TtemmooOMeHa B Tomo4yHOM kKamepe (6 wac.) ¢
HCIIOJIB30BaHUEM METOJ1a UHTEPAKTUBHOTO 00yueHus «Mactep-knacey (4yac.).

Macrtep—Kkiiacc — 3TO TJIaBHOE CPEACTBO IMEpeaayu KOHIENTYyaIbHON HOBOM
uaed CcBoel (aBTOPCKOM) Iemarormueckoil cucreMsbl. IIpemomaBarens Kak
npodeccoHan Ha MPOTSKEHUU psiia JET BhIpadAThIBACT WHIUBHUAYATbHYIO
(aBTOPCKYI0) ~ METOAMYECKYI0  CHCTEMY,  BKIIOUYAIONIYI0  LEJEenoJiaraHue,
MPOCKTUPOBAHKUE, HCIOJIB30BAHUE  MOCIEIOBATEIIBHOCTH  Psija  M3BECTHBIX
JTUJAKTUYECKUX W BOCHUTATENbHBIX  METOJUK, 3aHATHH, MEpOIPUITUH,
COOCTBEHHBIEC «HOY-Xay», YUUTHIBAET peaJibHbIC YCIIOBUS paOOThl C pPa3IuYHbIMU
KaTErOpUsAMH YYalIUXCA U T.II.

Macrep-kinacc Kak JIOKaJIbHAasi TEXHOJIOTUSI TPAHCISUMU IEIaroruyeckoro
OMbITa JEMOHCTPUPYET KOHKPETHBI METOIUYECKHUI MPUEM WIH METOJ, METOAUKY
MpPernoJIaBaHusi, TEXHOJOTUIO O0yueHus W BocnuTaHus. OH COCTOUT W3 3aJjaHuMH,
KOTOpBIE HAINpPaBISIOT ACATEIBHOCTA YYACTHUKOB [JII PEIICHUs] MOCTaBJICHHOM
MeJarornueckoi mpoOaeMbl, HO BHYTPU KaXKJIOTO 3a/JaHUsl YYaCTHUKHU aOCOTIOTHO
CBOOOJIHBI: UM HEOOXOJMMO OCYIIECTBUTh BBIOOpP IMyTH HCCIEIOBaHUS, BBHIOOD
CPEIICTB JOCTIKEHHUS 11eTTH, BRIOOP TeMria paboThl. MacTep-Kiacc JH0HKEeH BCeraa
HAYMHATBHCS C aKTyaJW3allud 3HAHUM KaKJOTO IO TpejjaraeMoi mpooiieMe, 9To
MO3BOJIUT PACIIMPUTH CBOU MPEICTABICHUS 3HAHUSIMU JIPYTUX YYACTHUKOB.

OcHOBHBIE TTPEUMYIIECTBA MacTep-KJIacca — A3TO YHUKAJIbHOE COYETaHUE
KOPOTKOM TEOPETHYECKOW YacTH M MHAMBUAYaJIbHON pabOThl, HANIPABICHHOW Ha
MPUOOPETEHHUE U 3aKpEIJICHUE MTPAKTUUYECKUX 3HAHUN U HABBIKOB.

Berynienue IlpenogaBarenieM NPEACTaBISIOTCS OCHOBHBIC PacUETHbBIC

BeTMYMHBI, WX (PU3NYECKOE 3HAUCHHWE TP TEIUIOOOMEHE H3IyYCHHUEM,
JEMOHCTPUPYIOTCS (POPMYIIBI JUIsl pacdeTa U UICTOYHUKH TTapaMeTPOB (C MOMOIIIHIO



pabouero TIUIaHIIETa, WM Y4eOHOM JOCKM) WM BJIEKTPOHHOIO aHalora,
OOBSACHSAIOTCS 0COOEHHOCTH pacyeTa U MOCJIeI0BaTeIbHOCTh pacyeTa.
OcHoBHas 4yacth [IpenomaBaTens MOCIIENOBATENBHO BBINOJIHAET PACUYET

TEIJI0O00OMEHAa B TOIMOYHOW KaMmepe B DJIIEKTPOHHOM BHJAE Ha KOMIIBIOTEPE,
aKIICHTUPYs BHHUMaHUE HA 3Tamnax, e BO3MOXKHO coBeplieHue ommuook. [locie
ATOTO CTYJEHTAaMH WHJWBUAYAJIbHO BBIMOJHSICTCS AHAJIOTHYHBIE pacyeThl s
3aJJaHHBIX TOIUIMB W KOTIOB. [IpenopaBarens MCHOMHAET pOJb KOHCYJIBTAHTA,
OpraHU3yeT CaMOCTOSITEIBbHYIO pabOTy CTYJEHTOB M  YIpPaBISEeT  €IO.
[IpenoaBareib  COBMECTHO  CO  CTYJGHTaMH  MPOBOJUT  OOCYXKIEHUE
MOJYYMBIIHNXCS PE3YJIBTATOB IPOBEAECHHOTO 3aHATHSI.

BbIBOABI  TIPOBOAWUTCS  JUCKYCCHUSL IO  pe3yibTaTaM  COBMECTHOU
JESITETbHOCTH NIPENOAABATENS U CTYJICHTOB.

3anstue 3. Pacuer TemnooOMEHa B IIMPMOBBIX U KOHBEKTHUBHBIX
naporneperpenareisx (6 yac.)

Onpenenenue KOHCTPYKTUBHBIX XapaKTePUCTUK ITUPMOBBIX
raporieperpeBaTeseu. Onpenenenue KOHCTPYKTHUBHBIX XapaKTEepUCTUK
KOHBEKTHBHBIX TnaponeperpeBareneil. TemnoBoll pacdyeT BBIXOJHOIO OKHA.
TeruioBol  pacuer IIMPMOBOrO  Maporneperpesareis.  TeIioBoM — pacyer
KOHBEKTUBHOI'O MapONEPErpeBaTENs.

3ansaTue 4. Pacuer TermI000MeHa B SKOHOMa3epax 51
BO3yXomnojorpeBarensix (6 yac.)

Onpenenenue KOHCTPYKTUBHBIX XapaKTEPUCTHUK AKOHOMam3epa.
OnpeneneHue  KOHCTPYKTHMBHBIX  XapaKTEPUCTUK  BO3IYXOIMOJIOIPEBATEIIS.
TemnoBoi pacuet 3KkoHOMa3epa. TermioBor pacyeT BO3IyXO0IOI0TPEBATEIS.

3anstue 5. ['uapoauHaMHYEeCKWd pacyeT KoTjia C €CTECTBEHHOMU
nupkyasauet (14dac.) ¢ HCHOJNB30BaHUEM METOAa WHTEPAKTUBHOTO OOYyUYCHUS
«Mactep-knace» (6 yac.).

MacTep—kiiacc — 3TO IJIaBHOE CPEACTBO MEpeAayn KOHUENTYyAIbHOM HOBOM
ujaen CcBoel (aBTOpPCKOM) Tmemarormueckodl cucreMsl. lIpenmomaBarens Kak
npodeccoHan Ha TMPOTSHKEHUU psijfia JEeT BbIpadaThIBACT HWHANBUAYAJIbHYIO
(aBTOpPCKYI0)  METOJIMYECKYID  CHUCTEMY,  BKJIOUAIOUIYI0  LeJerojaraHue,
MPOEKTUPOBAHKUE, UCIIOJIb30BAHUE  MOCIEIOBATEIIBHOCTH  PSia  HM3BECTHBIX
JUJAKTUYECKUX W BOCHUTATEIbHBIX  METOJIUK, 3aHATHI, MEpONpPUSATHI,
COOCTBEHHBIE «HOY-Xay», YUUTHIBACT peajbHbIC YCIOBHUS pabOThl C pa3IudHbIMU
KaTETOPUSAMH YUYalTUXCS U T.II.

MacTtep-kiiacc Kak JOKaJIbHAsg TEXHOJIOTHS TPAHCISALMHU TMEIaroru4yeckoro
OMbITa JIEMOHCTPUPYET KOHKPETHBIA METOJUYECKHUI MPUEM WIH METOJ, METOAUKY
MPErno/IaBaHusl, TEXHOJOTUIO O0ydeHus U BocnuTaHus. OH COCTOUT W3 3aJaHuM,
KOTOpbIE HANpPaBISIOT AEATEIbHOCTH YYACTHHKOB JIJISi PELICHUS] MOCTaBICHHOU



NeAarorndeckoi mpooieMbl, HO BHYTPU KaXI0TO 33JaHUs YYACTHUKU aOCONIOTHO
CBOOO/IHBI: UM HEOOXOJUMO OCYIIECTBUTh BBIOOP IyTH HCCIIEJOBAHUS, BBIOOD
CPEICTB IOCTHKEHUS 1IeJId, BBIOOp Temma paboTsl. MacTep-Kkinace JOKEH Bcernaa
HAQUYMHATHCS C aKTyaJlM3alliy 3HAHUM Ka)KIO0ro Mo mpeiiaraeMoi mpoOjeme, uTo
ITO3BOJIUT PACIIMPUTDH CBOU MPEICTABICHUS 3HAHUSAMHU JIPYTUX YYaCTHUKOB.

OCHOBHBIE IIPEUMYILECTBA MacTep-KiIacca — ATO YHUKAJIbHOE COYETAaHUE
KOPOTKOHM TEOPETUYECKOW YacTH W MHAMBHAYAJIbHON pabOThI, HANPaBJICHHON Ha
NpUOOPETEHUE U 3aKPEIJICHUE MPAKTUYECKUX 3HAHUN U HABBIKOB.

Berynuienue IlpenonaBareneM IOKa3bpIBalOTCS OCHOBHBIE ATalbl pacdyeTa
TMJAPOJAVHAMUKNA B KOTJIE C €CTECTBEHHOM LUPKYJSALMEN, MOCTPOCHHE CXEMBI
HUPKYJISUOHHOTO KOHTypa C HCIIOJIb30BAHMEM pabOvyero IUIaHIleTa, y4yeOHOH

JIOCKH) WJIA 3JIEKTPOHHOI'O aHAJIOra, OOBACHSIOTCSI OCHOBHBIE MOMEHTHI pacueTa.
OcHoBHass __yacth [IpenmomaBarens  MOCIEIOBATENbHO  BBINOJHSET

NOCTPOEHUE LUPKYJISLUOHHOIO KOHTYpa € MOMONIbI0 paboyero IUIAHILIETa, WIIU
y4eOHOHM JOCKH WJIM B AJIEKTPOHHOM BHJIE HA KOMIIBIOTEpPE, pa30MBaeT KOHTYp Ha
YY4aCTKH, M IIOCJIEIOBATEIbHO BBIIIOJHAET pacyeT AaKICHTHPYS BHUMAHHE Ha
BO3MOXKHBIX CJIO)KHOCTSIX M 3Talax, I7leé BO3MOXHO coBeplieHue omuoOok. [locie
3TOr0 CTYAEHTaMU WHIUBHIYAIBHO BBIIOJIHAETCS AHAJIOTMYHOE  3aJIaHUE.
[IpenogaBarenb HCHOJHAET POJb KOHCYJIBTaHTA, OPTaHU3YET CAMOCTOSTEIBHYIO
paboTy CTYAEHTOB U ympaBiisieT €ro. [IpenonaBarenb COBMECTHO CO CTYJI€HTaMU
IPOBOJUT OOCYKJIEHUE MOJYUYMBIIUXCSA MOJEJEH MO pe3yjbTaTaM MPOBEIECHHOTO
3aHITHS.

BbiBOAbI  NPOBOAUTCA  JUCKYCCHSI 1O  pe3ylbTaTaM  COBMECTHOM
JEeATEIbHOCTH MPENOAABATENS U CTYACHTOB.

3aHsaTHE 6. ASpOAMHAMHUYECKUI pacyeT KOTEIbHBIX ycTaHOBOK (6 Jac.)

CocraBieHue  cxeMbl TpakTa Uil  a’pOAMHAMUYECKOTO  pacyeTa.
KoOHCTpyKTHBHBIN pacueT razoxofoB. Pacduer conmpoTHBIEHUS ra30BOro TPakTa, B
pPa3IUYHBIX 3JIEMEHTaX KOTEJIbHON YCTAaHOBKH. PacueT compoTHBIIEHHS JHIMOBOU
TpyObl. BpiOOp THHOpasmepa JbIMOBOM TpyObl. Pacuer compoTuBIICHUS
BO3/yLITHOTO TPaKTa B pa3IMYHbIX 1eMeHTax. BeiOOp npIMococa U BEHTUIISTOpA.

JlabopaTopHblie padoThl B 5-M cemectpe (18 1ac.)

Jlaboparopnas padbota Nel. OnpeseneHue coiep:kaHue BiIaru B pa3auyHbIX
BHJIaX TBEPJIOTO TOIJIMBA (6 Jac.)

JlaGoparopuass pabora Ne2. OmpejeneHue BbIXOJa JIETYYUX BemiecTB (6
yac.)

JlaGoparopnas padorta Ne3. OnpeneleHre 30JbHOCTH TBEPAOTO TOILIHBA (6
yac.)



JlaGoparopnass padora Ned. OmpeneneHue TEIIOTHI CrOpaHUs TBEPIOTO
ToruBa (6 yac.) ¢ UCMOIb30BaHUEM METOJIa MHTEPAKTUBHOTO 00ydyeHus: «Mactep-
Kiaccy» (4dac.).

Macrtep—kiiacc — 3TO TJIaBHOE CPEACTBO MEpeaadyn KOHUENTYalbHON HOBOU
ujaen cBoel (aBTOpCKOM) rmemaroruueckod cucrembl. IlpenmopaBarenb Kak
npodeccHoHan Ha MPOTSHKEHUHM psifa JeT BbIpadaThIBa€T HHAWBUIYATBHYIO
(aBTOPCKYI0)  METOAMYECKYI0  CHCTEMY,  BKIIOUAIOIIYIO  LEJEeNoJiaraHue,
IIPOCKTUPOBAHKUE, MCIIOJIB30BAaHUE  IOCIEIOBATEIBHOCTH  PSa  HM3BECTHBIX
JUJAKTUYECKUX W BOCHUTATEIBHBIX  METOJMK, 3aHATHH, MEpOIPUSATHIA,
COOCTBEHHbBIE «HOY-Xay», YUYUTHIBAET peaibHbIC yCIOBUS PabOThI C pa3IUYHBIMU
KATErOpUSAMH YUYAIIUXCS U T.IL.

Macrep-Knacc Kak JIOKJIbHAs TEXHOJIOTHS TPAHCISALHH I1E€Iaroru4ecKoro
ONBITA JEMOHCTPUPYET KOHKPETHBIA METOAUYECKUIN MPUEM WIH METOJ, METOAUKY
IPENoIaBaHMsl, TEXHOJOTHIO O0ydeHUs U BocnuTaHus. OH COCTOMT M3 3aJaHuM,
KOTOPBIE HAIPAaBIIIOT ACATEIBHOCTH YYAaCTHHKOB JUIS PEIICHHS] NOCTABICHHOU
NeAarorn4eckoi mpodsieMbl, HO BHYTPU Ka)JI0T0 33JaHUs YYaCTHUKU aOCOIOTHO
CBOOO/IHBI: UM HEOOXOJUMO OCYILIECTBUTh BBIOOP IyTH HCCIIEIOBAHUS, BBIOOP
CPEICTB IOCTHKEHUS 1IeJIM, BBIOOp Temma paboTsl. MacTep-Kinace AOKEH Bcerna
HAYMHATBHCS C aKTyaJlu3alldHd 3HAHUA KaXXJOro IO MpeajaraeMoi mpooOsieme, 4To
ITO3BOJIUT PACIIMPUTH CBOU MPEICTABICHUS 3HAHUSAMHU JIPYTUX YYaCTHUKOB.

OcCHOBHBIE TPEUMYIIECTBA MACTEp-KJIACCA — 3TO YHUKAJIBHOE COYETAHUE
KOPOTKOM TEOPETHYECKOW YacTH M WHAMBUAYaJbHON palOThl, HANPABICHHOW Ha
npuoOpeTeHne U 3aKperyieHNe NMPaKTUYECKUX 3HAaHUM U HAaBBIKOB.

Berynuienue IIpenonasarenem JIEMOHCTPUPYIOTCA OCHOBHBIE

nabopaTopHble TpUOOpHl W 000pYyIOBaHWE, Y4YaCTBYIOIIUE B JIaOOpaTOpPHOU
pabore. Paccka3biBaeT 00 WX MPUHIIUIE JEHCTBUS U U3MEPSIEMBIM BEIIMUHMHAM.
OcHoBHasi yacThb I[IpenomaBarens MociIe0BaTEILHO BRIMOTHSAET HACTPOUKY

npuOOPOB M M3MEPEHUE BEIWYMH M NPOBOAUT HeoOXxoauMmble pacuersl. [locne
TOr0 CTYIEHTAMH WHAWBUIYAJIbHO BBIMIOJHIETCS aHAJOTUYHBbIE JCHCTBUSL.
[IpenogaBarenb UCHOJHSET POJb KOHCYJIBTAaHTA, OPTraHU3yEeT CaMOCTOSITEIbHYIO
paboTy CTYAEHTOB U ympasisieT ero. [IpenogaBaTenb COBMECTHO CO CTYACHTaMHU
IPOBOAUT OOCYXACHHE MOJYYUBIIMXCS MOJENIEH MO pe3yibTaraM MPOBEACHHOTO
3aHSTHUA.

BbiBOABI  TPOBOAUTCS  JUCKYCCHUSL IO  PE3yJbTarTaM  COBMECTHOM
JeSATEIbHOCTH MPENOIaBaTeNsl U CTY/ICHTOB.

JlaGoparopuass padora Ne 5. OmnpeneneHue TENIOTHl CTOpPaHUsS >KHUIKOTO
ToruiBa (6 Jac.)

Jlabopatopnas pabota Ne 6. OnpesienieHrie yCI0BHOM BSI3KOCTH M TUIOTHOCTH
JKUJIKOTO ToruiiBa (6 yac.)



I11. YHEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSTEJIbBHON PABOTHI OBYYAIOLIUXCSI

VY4eOHO-MeTOInYECKOE oOecrieueHue CaMOCTOATEIbHON padoTHI
oOyuatomuxcss 1o aucuuiuinHe «KorenbHble YCTAaHOBKM U MAapOre€HEpaTOphI»
BKJIOUYAET B ceOs:

— MIaH-TpayK BHIMOJHEHHUS] CAMOCTOATEIHLHONW pabOThl MO TUCIUIUINHE, B
TOM YHCJI€ TPUMEPHBIE HOPMBI BPEMEHHU Ha BBIITOJIHEHUE TI0 KXKIOMY 33/1aHUIO;

— XapaKTepUCTHUKA 3aJJaHUI JJIs1 CAMOCTOSTENIbHOM paboThl 00yUaroIuXcs U
METOJMYECKIE PEKOMEHIALINHY IO UX BBIIIOJIHEHUIO;

— TpeOoBaHUS K  TPEACTABICHUIO M O(GOPMIIEHHIO  pE3yIbTaTOB
CaMOCTOATENbHON padOTHI;

— KpUTEPHUH OLICHKH BBIITOJIHEHUS CAMOCTOSITENIbHON paOOTHI.

Ilnan-rpaduk BbINOJHEHUS CAMOCTOSATEIbHON Pad0THI MO0 TUCHUILIHHE
«KoTenbHbIE YCTAHOBKH U TAPOT€HEPATOPHI»

Ne Jarta/cpoknu Bun camocrositenbHOM IIpumepHbIe dopma
n/n BBINOJTHEHUS padoTsI HOPMBI BpeMeHH KOHTPOJISAA
HA BbINOJIHEHHE

1 5 cemectp W3ydeHne ocHOBHOH, 10 YO-1.1-5
JOTIOJTHUTENbHON
JTUTEPATypHl U
HOPMAaTUBHBIX
JIOKYMEHTOB, IO TEME
«DHEpreTHIecKoe
TOILITUBO»

2 5 cemectp Wzyuenne 0CHOBHOM, 8 YO-1.6-9
JIOTIOJTHUTENIBHOM
JUTEPATYPHI U
HOPMAaTHUBHBIX
JOKYMEHTOB, TI0 TEME
«KoHcTpykunu
KOTEJIbHBIX arperaTtoBy»

3 5 cemectp N3yueHnue 0oCHOBHOM, 10 Y0-2.1-12
JIOTIOJIHUTEIBLHOM
JUTEPATYPHI U




HOPMATHBHBIX
JIOKYMEHTOB, I10 TEME
«TennoBoii Oamanc
KoTaay, «CKUranue
TOILTHBAY

4 6 ceMecTp Kypcoroii mpoekt 71 I1P-1

5 6 cemecTp [ToaroroBka k sK3aMeHy 27 DK3aMeH
Bompocsr 1-174

XapakTepuCcTHKA 3aJaHUI JJI1 CAMOCTOSITEJIbHOM PadoThl 00y4a0IIUXCS

1 MeTOHYeCKHE PEKOMEHIAIMH 10 UX BbINMOJTHEHHIO.
3amanne Nel-3 (m.1-3). U3yuenue y4eOHMKOB, METOAMYECKHX MOCOOMN U
HOPMATHBHOW  JUTEPATyphl, TPHUBEAECHHBIX B  CIHUCKE OCHOBHOH |

n

BCIIOMOTATEJIbHON  JINTEPATYphl [HA TeMy '"OHEPreTHYECKOE TOIUIMBO ',

KoHcTpyknuu kotenbHbIx arperatoB ", " TeruoBoi OanmaHc koTia», «CokUranue
ToIuMBa "|.

CTyneHThl CaMOCTOATENbHO H3Y4YalOT 3JIEKTPOHHOE yuyeOHOE MocoOue Mo
3aJlaHHBIM TeMaTUKaM. B XoJe oOpraHu3anuv CaMOCTOATEIIBHOTO H3y4YEeHUs
y4e0HOT0 MOCOOUS CTYACHTAMHU PEILaloTCs CIEAYIOIIMNE 3a/1a4u:

e yYTIIyOJIATh U PACHIUPSTH MPOdheCcCUOHATBHBIC 3HAHUS CTYICHTOB;

ec(hopmHpoBaTh UHTEPEC K YUEOHO-TI03HABATEIBHON JAESITEIHOCTH;

®HAYYUTh CTYJICHTOB OBJIa/IEBaTh MPUEMAMH MPOLECCA TTO3HAHUS;

®pa3BHUBATh Y HUX CAMOCTOSITEIbHOCTh, aKTHBHOCTh, OTBETCTBEHHOCTB;

®pa3BMBaTh [103HABATEIbHBIE CHIOCOOHOCTH OYIyIIUX CIIELHUAIUCTOB.

3amanue Ne4,6 (m. 4,6). KypcoBoii npoekT. CTyJaeHTaMu CaMOCTOSITEIIBHO
BBINOJIHSIETCS [MOBEPOYHBIM TEIUIOBOM pacyeT MapoBOr0 KOTJIA 3aJaHHOU
MOIIIHOCTH € 33/IaHHOM BJIQKHOCTBIO TOIUIMBA U TEMIIEPATYpO YXOMSIIUX Ta3oB.
[IpousBoasTCS mepecyeT TOIUIMBA Ha 3aJaHHYI0 BIAXHOCTb. Onpenenstorcs,
K03 PUIMeHTsl M30BITKAa BO3AyXa W TNPHUCOCH, B MEJIbHUYHOM CHCTEME, U
razoxogax kKotia. IIpom3BOAWTCA pacyeT HHTANBIMN BO3IyXa M MPOIYKTOB
CrOpaHus IO Tra30Xxo0jJlaM KOTjIa. BeIMoNHsAETCS pacueT TEIIOBOro OanaHca KOTJa.
[Ipo3BOATCS KOHCTPYKTHUBHBIE PACU€Thl TONKU M IOBEPXHOCTEW HArpeBa, s
YEero COCTABIISIIOTCA WX 3CKu3bl (popmar A4), Tak ke ICKU3HO H300pakaroTcs
CXEMBI TIaporieperpeBarens 1 mapoBoasiHoro tpakra (popmar A4). [lpousBoaurcs
BBIOOp M pacyeT CyHIWIbHO-MEIbHUYHOM CHUCTEMbl, MPUHLUIIMAIbHAS CXeMa
KOTOPOM TaK e 3CKU3HO h300paxaercs. Jlanee Npou3BOAATCS TEIUIOBBIE PACUEThI
TONKA M KOHBEKTHMBHBIX ITOBEPXHOCTEH HarpeBa. PaccuuTbhiBaeTcs HEBA3Ka
TEIJIOBOro0 OanaHca. BeImonHseTcss OCHOBHAs Tpaduueckas 4acTh- MPOJOIBHBIN
paspes kotioarperara (hopmar Al).

3aganue Ne5,7. TloarotoBka Kk 5k3ameHy. CTyIEHTBI CaMOCTOSITEIBLHO
TOTOBATCS K 3a4E€Ty U SK3aMEHY 10 TPUBEAEHHBIM BOIIPOCAM.




TpeGoBanuss K mnpeACTABJIeHHIO W O(QOPMJICHHIO pPe3yJabTAaTOB
CaAaMOCTOATEILHOM PadOThI

3aganus Nel-3. 3amaHusg TOTOBATCS YCTHO W TIPEJACTABISAIOTCS B BHUIE
OTBETOB TMIpU TMpOBEACHUM cobecenoBanus. [[Is KOHTpOJIA MCHOJIB3YIOTCS
OIICHOYHBbIE CpeAcTBA TeKyIlIero KoHTpoiass YO-1 u YO-2 npusenennsie B OC.

3amanne Ne4, 6. BroimonHseTcss B BHAC IIOSCHUTEIBHOM 3aIllMCKA  C
rpadguyueckuM MarepualoM: NPUHLUIMHUANIBbHAS CXEéMa W KOMIIOHOBKAa KOTJa
(popmat A4), >cku3bl TONKH W TOBEpXHOCTeH HarpeBa (popmar A4), cxema
naponeperpebatens (dhopmatr A4), cxema mapoBojsHOro Tpakta (popmar A4),
NPUHIIMIIHATBHAS CXeMa CHCTeMbl mblienpurotonienus (hopmar A4) u deprex
POJI0JIBHOTO pa3pe3a kotioarperata (popmar Al). OdopmieHue npou3BOIUTCS
cornacHo "ITPOLIEJAYPA TpeboBanus k 0QOpPMIIEHHIO MNUCBMEHHBIX pPadoT,
BBITIOJIHAEMBIX CTyJIEeHTaMH U caymarerssmu JBOVY", r. Bnagusocrok, 2011 rox.
JInsi KOHTpOJISI MCTIONB3YIOTCA OLIEHOYHBIE CpPEACTBA TeKyliero koHTpois [1P-1
npuseneHnsle B @OC.

3ananue NeS,7. BrINOIHAETCS TUCBMEHHO B BUJIE OTBETOB Ha BOIIPOCHI IIPU
IPOBEJCHUM 3a4eTOB WM OJK3aMeHa, Qopma odopmieHus cBodbomHas. s
KOHTPOJISL HCIIOJIB3YIOTCS OLEHOYHBIE CPEACTBA IPOMEXYTOYHOM aTTecTaluu B
BHJI€ BONPOCOB NpuBencHHBIX B DOC.

Kpurepuu oueHKH BbINOJHEHHUS CAMOCTOATEIbHON PadoThI
Kpurepuu ouenku (YCTHBIN 0TBET) Ha co0ece10BaHUM

v 100-85 GamioB (OTIIMYHO) - €CIM OTBET IOKA3bIBAET MPOYHBIE 3HAHUS
OCHOBHBIX MPOIECCOB U3y4aeMOU MPEIMETHON 007acTH, OTIMYAETCS TITyOUHOUN U
MOJIHOTOW PACKPBITUSI TEMBI; BIaJCHUE TEPMUHOJIOTUYECKUM aIIapaToM; yMEHUE
OOBSCHATH CYIIHOCTH, SIBJICHHWH, IPOIECCOB, COOBITHH, JenaTh BBIBOIALI U
00001IeHNs, JaBaTh apryMEHTHPOBAHHBIE OTBETHI, IPUBOAWTH IMPUMEPHI,
CBOOOJHOE BIIJICHUE MOHOJIOTHYECKOH pedbio, JIOTUYHOCTH "
MOCJIEIOBATEILHOCTh OTBETA; YMEHUE TMPUBOJUTH MPUMEPHI COBPEMEHHBIX
mpo0sIeM u3ydaemMoii 00J1acTy.

v/ 85-76 - GaIoB (XOpOILIO)- OTBET, OOHAPYKUBAIOIIMI POYHBIE 3HAHUS
OCHOBHBIX TPOIECCOB U3y4aeMOM MPEIMETHON 007acTH, OTIMYACTCS TITyOUHON U
TIOJTHOTOW PACKPBITUS TEMBI; BIaJCHUEC TCPMHHOJIOTUYCCKUM aIIapaToM; YMECHHUE
OOBSCHATH CYIIHOCTH, SIBJICHUH, IIPOIIECCOB, COOBITHH, IenaTh BBIBOIABI U
0000IIeHNs, JaBaTh apryMEHTHPOBAHHBIE OTBETHI, IPUBOJWTH IPUMEPHI,
cB0OOIHOE BJIa/ICHUE MOHOJIOTUYECKON pedbio, JIOTUYHOCTh u
MOCJIeIOBATEIbHOCTh OTBeTa. OJHAKO JOIMYCKAaeTCs OJHA - JIB€ HETOYHOCTH B
OTBETE.



v 75-61 - Oamn (yIOBJIETBOPMTEILHO) —  OLEHHMBAETCH  OTBET,
CBUCTEILCTBYIOINNA B OCHOBHOM O 3HAaHWH IMPOIIECCOB M3YYaeMOH IMPEIMETHOM
o01acTv, OTIMYAIONIMIACS HEIOCTATOYHOW TIIyOMHOW W TIOJHOTOW pPaCKPBITHS
TEMBbI, 3HAaHWEM OCHOBHBIX BOIIPOCOB TEOpUH; cIab0 cPOpMUPOBAHHBIMU
HAaBBIKAMH aHaJM3a SBJICHUH, IPOIECCOB, HEIOCTATOYHBIM YMEHHEM JaBaTh
apryMEHTHUPOBAHHBIC OTBETHI U MPUBOANTH IMPUMEPHI; HEJOCTATOYHO CBOOOIHBIM
BIAJICHUEM MOHOJIOTHUECKOW pEeYbl0, JOTUYHOCTHIO W IOCIIECIOBATEIHLHOCTHIO
orBeTa. JlomyckaeTcsi HECKOJBKO OIMMUOOK B COJEPKAHWHM OTBETA; HEYMCHHE
NPUBECTH TPUMEP Pa3BUTHS CUTYallMH, MPOBECTH CBsI3b C JAPYTUMHU aCIEKTaMH
u3ydaeMoi 00acTu.

v 60-50 0amioB (HEYIOBJIETBOPUTEILHO)— OTBET, OOHAPYKMBAIOLIMIA
HE3HAHHWE TMPOIECCOB H3ydyaeMoOW MpeIMETHOM 001acTH, OTIWYaAIOIINICS
HETJIyOOKMM PAacKphITHEM TEMbI; HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPHH,
HeC()OPMUPOBAHHBIMA HAaBBIKAMH aHAIHW3a SBJICHUH, IPOIECCOB, HEYMEHHEM
JaBaTh apTyMEHTHUPOBAHHBIC OTBETHI, CJIa0BIM BIIAJICHUEM MOHOJOTHYECKON
peublo, OTCYTCTBHEM JIOTUYHOCTH M IOCJEN0BAaTENbHOCTH. Jlomyckarorcs
Cepbe3Hble  OMMOKM B  COJEpPX)AHUU  OTBETA; HE3HAHHE COBPEMEHHOM
poOIeMaTHKU U3y4aeMoil 001acTH.

Kpurepuu oueHku npu orsere (IMCbMEHHBIN U YCTHBIN O0TBET) Ha
3a4eTHbIC U IK3aMEHALIMOHHbIE BOIIPOCHI

v' 100-86 OGamioB (OTAMYHO) - €CIIM OTBET IIOKAa3bIBAET TIIyOOKOE W
CUCTEMATHYECKOE 3HAHUE BCEr0 MPOTPAMMHOIO MaTepualia M CTPYKTYpPHI
KOHKPETHOTO BOMPOCA, & TAKKE OCHOBHOTO COJICP>KaHUS U HOBAIMM JIEKIIMOHHOTO
Kypca IO CpaBHEHHUIO C Yy4yeOHOU smrepaTypoi. CTYIEHT JIEeMOHCTPHUPYET
OTUYETIIMBOE W CBOOOJHOE BJIAJICHUE KOHIIETITYIBHO-TIOHATUIHHBIM ammapaToM,
HAayYHbIM SI3BIKOM M TEPMHHOJOTHEW COOTBETCTBYIOIIEH Hay4dHOW 00JacTu.
3HaHWE  OCHOBHOW  JIUTEpaTyphl W  3HAKOMCTBO C  JIOMIOJIHHTEIHHO
PEKOMEHAOBaHHON JuTeparypoi. Jlormyecku KOppeKTHOe U yOeauTelIbHOe
W3JI0)KCHHE OTBETA.

v' 85-76 - GamIoB (XOpOILIO) - 3HAHME Y3JIOBHIX MPOOJIEM MPOrpaMMbI
OCHOBHOTO  COJIEp’KaHUSI ~ JIGKITMOHHOTO  Kypca; YMEHHE  TOJb30BaThCS
KOHIICTITYQJIbHO-TTIOHSATUHHBIM ~ allllapaTOM B TIPOIecCe aHaM3a OCHOBHBIX
npo0jeM B paMKaxX JaHHOW TEMbI, 3HAHWE BaXKHEHUIIUX pabOT M3 CHHCKa
PEKOMEHIOBAaHHOM JTUTEPATyphl. B 1EIOM JIOTMYECKH KOPPEKTHOE, HO HE BCeraa
TOYHOE U apTyMEHTHUPOBAHHOE U3JIOKEHHUE OTBETA.

v 75-61 - Gann (yIOBIETBOPHUTENLHO) — (PparMeHTapHBIE, IIOBEPXHOCTHBIE
3HAHWS BAKHEUIUX PA37CNIOB MPOTPAMMBI U COJEPKAHMS JICKIIMOHHOTO KypCa;



3aTPYJHEHUS C HCITOJIb30BAHUEM HAyYHO-TIOHSATHIHHOTO arapara i TePMUHOJIOTHA
y4eOHOM AMCIUIUIMHBL, HEMTOJHOE 3HAKOMCTBO C PEKOMEHIOBAHHOM JINTEPATYPOU;
YACTUYHBIC 3aTPYAHCHUS C BBIIOJHCHUEM TPEAYCMOTPEHHBIX MPOTPaMMOi
3aJlaHUN; CTPEMJICHHUE JIOTUYECKH OINPEICICHHO M IOCICI0BATCIBHO H3JI0XKHTh
OTBET.

v' 60-50 6amioB (HEYAOBIETBOPUTEIBHO) — HE3HAHUE, JINOO OTPHIBOYHOE
NpeICTaBICHUE O JJAHHOW MPOo0JIeMe B paMKax y4eOHO-TIPOTPaAMMHOTO MaTepHana;
HEYMEHHE WCIOJIb30BaTh MOHATHWHBIA aIapar; OTCYTCTBHEC JIOTHYECKON CBS3H B

OTBCTC.
V. KOHTPOJIb JOCTUXEHUSA IIEJIEfI KYPCA
Kontponupyemsbie Kozs! 1 sramsl O1ieHOYHBIE CPEJICTBA -
Ne | momynu/ pa3aeinsi / TEMBI (dbopMUpOBaHHUS HAauMEHOBAaHHE
/1 JIUCLIUILINHBI KOMIIETEHIUHA TEKYIIUH | MPOMEKYTOUHAS
KOHTPOJTb arTecTanus
1 | Paznen L. Uctopun u 3Haer Y0-2.1 1,2
MIEPCIICKTHBBI PA3BUTHS K-2 Veer VO-2.2 3
TETUIOPHEPTETHKH
Bmageer Y0-2.3 4
2 Pazgen II. O6mue 3HaeT YO-1.1 5
CBeIEHUA 00 YmMmeer YO-1.3- 7-9
I1K-2
HHEPTeTHYECKOM TOIIJIUBE YO-15
Bnaneer
3Haer YO-1.2 6
[1K-2 VYmMeer YO-15 10
Bnaneer
3 | Pasnen III. Kotiel u 3Haer YO-1.7 32,34
CXEMBbI KOTEJIbHBIX IK-2 Ymeer YO-1.8
YCTaHOBOK Braneer
3Haer YO-1.6 31
[1K-2 YmMmeer YO-1.9 33-35
Bnaneer
4 | Pazmen IV. 3Haer Y0O-1.10- 42,43
MarepuanbHblii OanaHc YO-1.11
rporecca ropeHust [1K-2 Ymeer
Bnaneer
3Haer YO-1.12 44
[1K-2 YmMmeer Y0O-1.13 45
Bnaneer
5 Pasnen V. Temnosoii u [1K-2 3HaeT YO-1.14 46,47




AKCEPreTUIeCKuil Oananc Ywmeer
KOTJIa Bnaneer YO-1.15 48
3Haer VO-1.14
YmMmeer YO-2.7, 51-53
HK-2 v0-2.8
Bianeer YO-2.6 49
6 | Pasmen VII. Cxxuranue 3Haer
HEPreTHYECKOTO ITK-2 Ymeer Y¥0-2.9 67-74
TOILIMBA Bnaneer V0O-2.10 80,82,86
3Haer Y0-2.12 75-79,81
ITK-2 VYmeer Y0O-2.11 83-85
Bnaneer
7 Pasznen VIIL 3HaeT YO-1.17 87,109,110
[TputenpuroToBICHUE U [IK-2 YmMmeer Y0O-1.19 88,93
MBUICYTOJILHBIC TOTIKA Bianeer
3HaeT Y0-1.20 89, 91-92
I1K-2 Ymeer YO-1.21 94,97,107
Bmageer YO-1.22 96,105,108
3Haer vV0.1.24 95-103
ITK-2 YmMmeer YO-1.23 99-102, 106
Bnageer
8 Pazgen IX. TermmooOmen 3HaeT YO-1.25 118, 125
B dJIEMEHTaX KOTJa ITK-2 VYmeer
Bnaneer Y0O-1.26 119-124
3Haer YO-1.30 126,127
ITK-2 YMmeer YO-1.27 133,135,136
Brnaneer
3HaeT YO0O-1.28 128,138
YMmeer YO-1.31- 129-132, 137
-2 vV0-1.33
Brnaneer
9 | Pazmen XIV. 3Haer Y0-2.13 153
AOpa3uBHBIN U3HOC, [1K-2 Ymeer Y0O-2.15 155
KOPpO3Hsl, 3arpsI3HCHUE U Brnageer Y0-2.18 154,156
OYKCTKA MOBEPXHOCTEMN 3HaeT vV0-2.14 148-150
Harpesa I1K-2 YmMmeer Y0-2.16 151,152
Bnaneer
3Haer Y0-2.19 157,159
ITK-2 Vmeer YO-2.17 158
Brnaneer
10. | Pazmen XV. 3ammura 3Haer Y0-2.20 160,170
OKpY’KaIoIen Cpebl OT ITK-2 VYmeer Y0-2.23 171
BPEJIHBIX BHIOPOCOB MpPH Bnaneer V0-2.28 164
SKCILTyaTalluH KOTJIOB [IK-2 3HaeT V0-2.21 163,168




Ymeer YO-2.24 165,169
Bmageer Y0-2.22 161,167
3Haer YO-2.27 162
[1K-2 YmMmeer Y0-2.25 173
Bnaneer YO-2.26 172

V. CIIUCOK JIMTEPATYPbBI U UHOOPMAILIMOHHO-
METOJIUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
OcHoBHas JuTepaTypa
(onnexmponnwvie u neuammvie uz0anus)

1. Jlunos KO.M. u np. , Camoiinos 10.®., Bunenckuii T.B. KoMmnoHoBka u
TEIJIOBOM pacyeT mapoBOro kotia: YuebHoe mocooue aig By3oB / FO.M. Jlumos,
10.®. Camoiinos , T.B Bunenckuii. — M.: , 2012. — 208 c.: ui.

2. JlaOynmos, JI.A. MexaHnuka AByX(}a3HbIX cHcTeM: yuel. mocolue s
By30B / JI.A. JIaGynuos, B.B. fros. — M.: U3nar. Jlom MOU, 2016.

3. Tenmorenepupytomye ycraHoBku. Yacth 2: yueOHOe mocobue / A.B.
['y6apes, FO.B. Bacuibuenko; Iloa o6m. pea. FO.B. Bacuibuenko. — benropog:
N3p-Bo BI'TY um. B.I'. lllyxosa, 2008. — 148 c.

4. AdpoarHAaMUYECKUN pacyeT KOTEIbHBIX YCTAHOBOK. YueOHOe mocooOwue.
E.A. boiiko, 1.C. epunr, T.1. Oxop3una, 2006.

5. BeiOop u pacuer yriepa3MOIbHBIX M TOPEIOYHBIX YCTPOUCTB. YdeOHOE
nocobwue. E.A. boiiko, N.C. [lepunr, T.1. Oxop3una, 2006.

6. Pacuér ecTecTBeHHON IUPKYIANMK B KOHTypax OapaOaHHBIX KOTJIOB.
VYuebnoe nocodue. E.A. boii- ko, U.C. lepunr, T.U. Oxop3una, 2006.

/. TennoBoii pacu€t mapoBoro korja. YuedHoe nocodue. E.A. boiiko, N.C.
Hepunr, T.1. Oxop3una, 2005.

8. KotenbHble yCTaHOBKM W TaporeHeparopbl. YueOHoe mocobue. E.A.
Bboiiko, 2005.

9. HanmnoB O.JI., I'apsie A.b., SIxoBneB 1.B. u ap. DHeprocOepexeHre B
TEIJIOOHEPTCTHKE M TEIUIOTEXHOJOTHUAX: YdeOHOoe MmocoOue s By30B — M.
W3matensckuii nom MBOU, 2010. — 424 c. http://www.nelbook.ru/?book=60.

10. TynoB B.b., ®aktopsl ¢usnueckoro BozgeiictBus TIC Ha
OKpYXarolyto cpeny: YueOnoe nocoone — M. Uznatensckuii jom MOU, 2012, —
284 c. http://www.nelbook.ru/?book=182.

11. Tapacrok B.M., Dkcrutyatamus kotioB: [IpakTudeckoe mocoOue mis
oneparopa korenbHoii — M. DHAC, 2015. 272 c.

https://e.lanbook.com/book/104553

JlonosHUTEIBLHASA JUTEPATYypa

(neuammwvie u snexmponnvie uz0anus)



http://www.nelbook.ru/?book=60
http://www.nelbook.ru/?book=182
https://e.lanbook.com/book/104553

1. IBoitnuimnankoB, B.A. KOHCTpyKuuss M pacyer KOTJIOB U KOTEIbHBIX
yctaHoBok / B.A. JIoiiHumnuukos, JI.B. JeeB, M.A. MWziomoB. — M.:
Mammunoctpoenue, 1988.

2. KotenbHble yCTaHOBKU MTPOMBIIIUICHHBIX MPEANPUATUN : y4eO. /ISl BYy30B 10
cruen. "[Ipomeinnennas Temosnepreruka” / JLH. CunenvkoBckuii, B.H. FOpenes. -
U3n. 4-e, penp . - M. : bacrer, 2009. - 527 c.

3. PesuukoB M.U. TlapoBble KOTIBI TEIUIOBBIX AyekTpocTtanuuii / M.U.
Pe3nukoB, FO.M. Jlunos. — M.: Dueprousaar, 1981.

4. KoTibl-yTUIU3aToOpsl U 3HEeprorexHosnorndeckue arperatsl / A.Il. BouHos u
1p. — M.: DHeproarom- uzgart, 1989.

5. lllaranmosa C.JI. Cxxuranue TBEpAOro TOIUIMBA B TOMKAX MaporeHepaTopos /
C.JI. lllaranosa, N.H. [lIauuep. — JI.: Dueprus, 1976.

6. benssee A.A. PemoHT KOTIOB BBICOKOTO naBieHus / A.A. bemseB. — M.:
Dneproaromusaart, 1989.

/. TenaoTeXHNYECKHUE UCTIBITAHUSI KOTENbHBIX ycTaHOBOK / B.1. TpemOoBns u
ap. — M.: DHeproaromus- aat, 1991.

8. TeroBoil pacyeT KOTEJIbHBIX YCTAHOBOK: HOpPMAaTHUBHBIN Merton. — Cmo.:
N3a-so HITO LIKTH, 1998.

9. AdpoarHaAMHYECKUN pacdeT KOTENbHBIX YCTAHOBOK: HOPMATHUBHBIN METOJI. —
M.: Oneprus, 1977.

10. I'mppaBarueckuii pacyeT KOTEJIBHBIX arperaToB: HOPMATHUBHBIM METON. —
JI.: 1978.

11. HopMmsbl pacuera Ha MPOYHOCTH CTAIIMOHAPHBIX KOTJIOB U TPYyOOIPOBOJIOB
napa u ropsiueit Boabl. PJI 10 — 249 — 98. Cepus 20. Beimyck 4. / Komn. aBt. — M.:
3akpeiToe akiuoHepHOe o0mecTBo «HaydHO-TeXHUYECKUH WEHTP HCCIe0oBaHUMN
po0seM MpOMBIIILIEHHOM O6e30macHocTY, 2010. — 344 .

12. KOHCTpYKIIMOHHBIE ~ XapaKTEPUCTUKUA  DHEPTeTHYECKHMX  KOTEIhHBIX
arperatoB. CripaBounoe nocodue. E.A. boiiko, A.A. IlInukoB. — Kpacnosipck: MIIL]
KI'TY, 2004. - 230 c.

13. Coxkomnos, E. {. Tenodukamms 1 TerioBble CETH : Y4eOHHK 117151 By30B / E.
4. Coxomnos. - 9-e u3n. , crepeot. - Mocksa : M3gatensckuit jom MOU, 2009. - 472 c.

14. Temnmomoii pacuétr mapoBoro kotia. Yuednoe mocodbue. E.A. boiiko, 1.C.
Hepunr, T.1. Oxop3una, 2005.

15. KotenbHble ycTaHOBKH U maporenepatopbl. E.A. boiiko, T.M. Oxop3uHa,
2008.

16. biiunoB E.A. KoTenbHble YCTaHOBKUM W IMaporeHepaTopbl: Meroandeckue
yKa3aHUs K BBIIIOJIHEHUIO KypcoBoro npoekTa. - CI16.: C3TY, 2004. - 35 c.

17. KoTenbHble YCTAaHOBKM M IApOT€HEpPATOpbl. MeToauvecKkue yKa3zaHHs K
KypcoBoMy npoektupoBannio. B.M.Tuxounos, 2001



18. KotenpHble yCTAaHOBKH M Maporeneparopsl. YueoHoe nocodue. E.A. boiiko,
2005.

19. ®okun, B.M. Temnoreneparopel kotenbHbIx / B.M. ®okuH.—
M.:MammnoTtpoenue-1, 2005. - 160 c.

Ilepevyenb pecypcoB HHGPOPMANUOHHO-TEJICKOMMYHUKANMOHHOU CeTH

«AHTepHET»
1. U3narensckmii nom MOU http://idmei.ru/.
2. DnexTpoHHass OuONMOTeKa [UIsi WHXXEHEPOB - TEIUIOTEXHUKOB H
Teruto3HepreTukoB http://03-ts.ru/index.php?nma=downloads&fla=tema&ids=49.
3. ®u3uka, XUMHA,  MaTeMaThKa, CTyACHTaM ¥  LIKOJbHHUKaM.
OO6pazoBaTebHBIN IIPOEKT A.H. Bapruna

http://www.ph4s.ru/book_teplotehnika.html.
4. Karanor Hay4HO-TEeXHHUECKOM JuTeparypsl hitp://techlibrary.ru/.

5. Pacuetnsriit cepep HUY MOU. UHTepakTHBHBIA HHTEPHET-CIIPABOYHUK
MDBMU http://twt.mpei.ac.ru/ochkov/VVPU_Book_New/mas/index.html.

HopMmaTuBHO-IPaBOBBbIE MaTEePHAJIBI

1. "Meroaudeckoe IMocoOue IO pacueTy, HOPMHPOBAHUIO M KOHTPOJIIO
BBIOPOCOB 3arps3HSIONIMX BEIIECTB B aTMOc(epHbIit BO3ayX" (BBEJEHO MUCHMOM
Pocrexnanzopa ot 24.12.2004 N 14-01-333)

http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=L AW;n=146580;
dst=0;rnd=180312.5196075688581914;NOQUERYLOG=1;SRDSMODE=QSP_G
ENERAL;SEARCHPLUS=%EF%FO%EEY%ESY%EAY%F2%E8%FO%EEYE2%EOQ
YEDY%ES%ES%20%EAYEE%F2%ESYEBY%FCYUED%FBY%FS;EXCL=PBUN%
2CQSBO%2CKRB0O%2CPKBO;SRD=true;ts=1994763008180312699349995935
3358.

2."CIT  89.13330.2012. CBom  mnpaBwi.  KorenbHble  yCTaHOBKH.
AxrtyanusupoBanHas penakiuss CHull 11-35-76" (ytB. Ilpmkazom Munperuona

Poccun ot 30.06.2012 N 281) u3 undopmarmonHoro 6anka "CTpouTenbcTBo"
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=STR;n=16271;dst=0
:rnd=180312.8512318897992373;NOQUERYLOG=1;SRDSMODE=QSP_GENERA
L;:SEARCHPLUS=%EF%F0%EE%E5%EA%F2%E8%F0%EE%E2%E0%EDY%E8%
E5%20%EA%EEY%F2%ES%EBY%FCY%ED%FB%F5;EXCL=PBUN%2CQSB0%2C
KRBO%2CPKBO;SRD=true;ts=1994763008180312684015036560595.

Ilepeyenb HGPOPMANUMOHHBIX TEXHOJIOTHIT U POTPAMMHOI0 00ecneYeHmst

[IporpammHoe oOecniedeHne, IOCTYMHOE CTYyACHTaM JJisg BBITIOJHEHUS
WHMBUAYAJBHBIX 33JIaHUM, a TAKXKE ISl OpraHU3aIlii CaMOCTOSATEIbHOM pabOThI:


http://idmei.ru/
http://03-ts.ru/index.php?nma=downloads&fla=tema&ids=49
http://www.ph4s.ru/book_teplotehnika.html
http://techlibrary.ru/
http://www.mpei.ru/
http://twt.mpei.ac.ru/ochkov/VPU_Book_New/mas/index.html
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=LAW;n=146580;dst=0;rnd=180312.5196075688581914;NOQUERYLOG=1;SRDSMODE=QSP_GENERAL;SEARCHPLUS=%EF%F0%EE%E5%EA%F2%E8%F0%EE%E2%E0%ED%E8%E5%20%EA%EE%F2%E5%EB%FC%ED%FB%F5;EXCL=PBUN%2CQSBO%2CKRBO%2CPKBO;SRD=true;ts=19947630081803126993499959353358
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=LAW;n=146580;dst=0;rnd=180312.5196075688581914;NOQUERYLOG=1;SRDSMODE=QSP_GENERAL;SEARCHPLUS=%EF%F0%EE%E5%EA%F2%E8%F0%EE%E2%E0%ED%E8%E5%20%EA%EE%F2%E5%EB%FC%ED%FB%F5;EXCL=PBUN%2CQSBO%2CKRBO%2CPKBO;SRD=true;ts=19947630081803126993499959353358
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=LAW;n=146580;dst=0;rnd=180312.5196075688581914;NOQUERYLOG=1;SRDSMODE=QSP_GENERAL;SEARCHPLUS=%EF%F0%EE%E5%EA%F2%E8%F0%EE%E2%E0%ED%E8%E5%20%EA%EE%F2%E5%EB%FC%ED%FB%F5;EXCL=PBUN%2CQSBO%2CKRBO%2CPKBO;SRD=true;ts=19947630081803126993499959353358
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=LAW;n=146580;dst=0;rnd=180312.5196075688581914;NOQUERYLOG=1;SRDSMODE=QSP_GENERAL;SEARCHPLUS=%EF%F0%EE%E5%EA%F2%E8%F0%EE%E2%E0%ED%E8%E5%20%EA%EE%F2%E5%EB%FC%ED%FB%F5;EXCL=PBUN%2CQSBO%2CKRBO%2CPKBO;SRD=true;ts=19947630081803126993499959353358
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=LAW;n=146580;dst=0;rnd=180312.5196075688581914;NOQUERYLOG=1;SRDSMODE=QSP_GENERAL;SEARCHPLUS=%EF%F0%EE%E5%EA%F2%E8%F0%EE%E2%E0%ED%E8%E5%20%EA%EE%F2%E5%EB%FC%ED%FB%F5;EXCL=PBUN%2CQSBO%2CKRBO%2CPKBO;SRD=true;ts=19947630081803126993499959353358
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=LAW;n=146580;dst=0;rnd=180312.5196075688581914;NOQUERYLOG=1;SRDSMODE=QSP_GENERAL;SEARCHPLUS=%EF%F0%EE%E5%EA%F2%E8%F0%EE%E2%E0%ED%E8%E5%20%EA%EE%F2%E5%EB%FC%ED%FB%F5;EXCL=PBUN%2CQSBO%2CKRBO%2CPKBO;SRD=true;ts=19947630081803126993499959353358
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=STR;n=16271;dst=0;rnd=180312.8512318897992373;NOQUERYLOG=1;SRDSMODE=QSP_GENERAL;SEARCHPLUS=%EF%F0%EE%E5%EA%F2%E8%F0%EE%E2%E0%ED%E8%E5%20%EA%EE%F2%E5%EB%FC%ED%FB%F5;EXCL=PBUN%2CQSBO%2CKRBO%2CPKBO;SRD=true;ts=1994763008180312684015036560595
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=STR;n=16271;dst=0;rnd=180312.8512318897992373;NOQUERYLOG=1;SRDSMODE=QSP_GENERAL;SEARCHPLUS=%EF%F0%EE%E5%EA%F2%E8%F0%EE%E2%E0%ED%E8%E5%20%EA%EE%F2%E5%EB%FC%ED%FB%F5;EXCL=PBUN%2CQSBO%2CKRBO%2CPKBO;SRD=true;ts=1994763008180312684015036560595
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=STR;n=16271;dst=0;rnd=180312.8512318897992373;NOQUERYLOG=1;SRDSMODE=QSP_GENERAL;SEARCHPLUS=%EF%F0%EE%E5%EA%F2%E8%F0%EE%E2%E0%ED%E8%E5%20%EA%EE%F2%E5%EB%FC%ED%FB%F5;EXCL=PBUN%2CQSBO%2CKRBO%2CPKBO;SRD=true;ts=1994763008180312684015036560595
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=STR;n=16271;dst=0;rnd=180312.8512318897992373;NOQUERYLOG=1;SRDSMODE=QSP_GENERAL;SEARCHPLUS=%EF%F0%EE%E5%EA%F2%E8%F0%EE%E2%E0%ED%E8%E5%20%EA%EE%F2%E5%EB%FC%ED%FB%F5;EXCL=PBUN%2CQSBO%2CKRBO%2CPKBO;SRD=true;ts=1994763008180312684015036560595
http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=STR;n=16271;dst=0;rnd=180312.8512318897992373;NOQUERYLOG=1;SRDSMODE=QSP_GENERAL;SEARCHPLUS=%EF%F0%EE%E5%EA%F2%E8%F0%EE%E2%E0%ED%E8%E5%20%EA%EE%F2%E5%EB%FC%ED%FB%F5;EXCL=PBUN%2CQSBO%2CKRBO%2CPKBO;SRD=true;ts=1994763008180312684015036560595

Mecto pacnosioxeHus
KOMIIBIOTEPHOU
TEXHUKH, Ha KOTOPOM
YCTaHOBJICHO
MPOrpaMMHOE
obecreueHue,
KOJIMYECTBO Pabounx
MecCT

IepeyeHp mporpaMMHOTO 00ECIICYCHUS

KommbrotepHsIii kiacce
Kagenpbl
TemnosnepreTuky u
TEIJIOTEXHUKH,
Ayn. E-559 a, Ayn. E-

— Microsoft Office Professional Plus 2016 — odwucHBI TakeT, BKIIOYAFOIIHIA
IporpaMMHOe obecredeHne Ui paboThl € pa3IMYHBIMM THIAMU JOKYMEHTOB
(TexcTamu, 3JIeKTPOHHBIMHU TabJIMLAMHU, 0a3aMU TAaHHBIX U 1Ip.);

— 7Zip 9.20 - cBoGojHBI (ailIoBBIl apXUBATOP C BBICOKOI CTEMCHBIO CHKATHS
JIaHHBIX;

559,24 — Adobe Acrobat XI Pro - mnaker mporpaMm i CO3[aHMS M [POCMOTpa
AIeKTPOHHBIX IMyOnukamuii B popmate PDF;

— AutoCAD 2017 - TpéxmepHast cicTeMa aBTOMaTH3HUPOBAHHOTO MPOCKTUPOBAHUS H
YepUCHNS;

— WaterSteamPro — cBoiicTBa BOABI 1 BOISHOTO T1apa;

— WinDjView 2 — maker mporpaMm Jisi CO3[aHUsT M IPOCMOTpPa SJIEKTPOHHBIX
nyonukanuii B popmate DIVU;
- KOMIIAC-3D V16 x64
MIPOCKTUPOBAHUS U YSPUCHHS;

— TIK «KoncynbranT [Tntocy - opucHBIH TaKeT HOPMATUBHBIX IOKYMEHTOB,;

— ITIK «MC Texskcnepr 6.0» - oQuCHBIII NakeT HOPMATUBHBIX TEXHHYECKHX
JIOKyMEHTOB;

TpEXMEpHasT CUCTEMa  aBTOMATH3UPOBAHHOTO

— «BoilerDesigner 9.8.2.0» - makeT NPHUKIATHBIX MPOTPAMM s PEUICHHS 3a1ad
TEIIOIHEPTETHKH.

VI. METOANYECKUE YKA3AHUA 10 OCBOEHHUIO TUCHUIIJIMHBI

YcnemHoe ycBoeHHE Kypca MpeArnonaraeT akTUBHOE, TBOPUECKOE ydacTue
CTyJA€HTa Ha BCEX JTalax €€ OCBOCHHs IyTeM IJIJAaHOMEPHOW, IOBCEIHEBHOM
pabotel. Obwue pexomenoayuu: WIyHYCHUE AUCIUIUIMHBI CIEAYyEeT HAYMHATH C
npopabOTKM HacTosmiel pabodeil mporpamMmbl U pa3pabdOTOK, YKa3aHHBIX B
nmporpamme, CTPYKType W
coliepKaHuio Kypca. Paboma c kouwcnekmom nekyuil. IIpocMOTpUTE KOHCIEKT

oco00e BHUMaHHE YJEseTcs IeisaM, 3ajadam,

cpasy mnociie 3aHaTud. [lomeTpTe MaTepuanm KOHCIEKTa JEKIUWA, KOTOPBIU
BBI3BIBACT 3aTPyAHEHMS Ui MoHMMaHuA. [lomblTaiiTech HaWTHM OTBETHI Ha
3aTPYJHUTENIBHBIE BOIIPOCHI, HCIIOJIB3Yys IIpeuiaraemMyro Jmreparypy. Eciam
CaMOCTOSITENIFHO HE YAaJIOCh pa300paThCs B MaTepuae, chopMynupyiTe BOIPOCH
U oOpaTuUTeCh Ha TEKylled KOHCYJIbTAallMM WM Ha Onwkaiier ekuuu 3a
MIOMOILIBIO0 K mpenojaBaTento. Kaxayro Henelro peKOMEHAYETCSl OTBOOUTH BpPEMs
JUIS TIOBTOPEHMS MPOMIAEHHOIO MAaTepHalia, IPOBEPSS CBOM 3HAHUS, YMEHUS U
HAaBBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.



BaxxHo npoBOAMTH [OMOJHUTENBHYIO pabOTy C TEKCTOM KOHCIEKTa:
BHUMATEJIbHO IMPOYUTATh €ro; JOMOJHUTH 3aliCh MaTepuallaMH U3 JIPYyTUX
HMCTOYHUKOB, PEKOMEHJOBAaHHBIX IpPENojaBaTeieM; BBIICTUTh BCE HE3HAKOMBIE
MOHSTHUS U TEPMUHBI U B JTaJIbHEHIIIEM TOMECTUTh UX B cllioBapb. Hanuuue cnoBaps
OTIpE/IETISICT CTENEeHb TOTOBHOCTH CTY/ICHTA K K3aMEHY U paboTaeT Kak JIOMYyCK K
3aKJIIOUYUTEIPHOMY 3Tamy arrectanuu. HeobxoauMo crucTeMaTudeckd TOTOBUTHCSA
K MPAKTUYECKUM 3aHATUSAM, M3ydaTh PEKOMEHJIOBAHHBIE K IPOUYTEHUIO CTAaThU U
Ipyrue marepuanbl. MeToAuuecKkuili marepuan, OO0eCTeYMBacT pPalMOHAIBHYIO
OpraHu3alnIo CaMOCTOSITEIIbHOM paboThI CTYJICHTOB Ha OCHOBE
CUCTEMATU3UPOBAHHON MH(POPMAIIUK 110 TEMaM 3aHITHI Kypca.

[IpakTrka — oguH U3 HauboJiee CIOXKHBIX U B TO K€ BpPEeMs IJI0JJOTBOPHBIX
BUJI0B (pOopM) BY30BCKOTO OOyUEHHS U BOCIHUTAHMS. B yCIIOBUAX BBICIIEH IIKOJIBI
IpaKkTUKa — OJWH W3 BUJOB MPAKTUYECKUX 3aHATUH, MIPOBOJUMBIX MOJ
PYKOBOJICTBOM MPENO/IAaBaTelNsd, BEAYIIEr0 HAayYHbIE MCCIEIOBAHUSA M0 TEMAaTUKE
MPAKTUKU U SIBJSIIOLIErOCS 3HAaTOKOM JIaHHOM MPOOJIEMBI WM OTPACIN HAYYHOTO
3Hanus. [IpakTuka npeaHazHavyaeTcs i yriayOJeHHOTO U3YYEHUSI TOW UM WHOM
JUCHMIUIMHBL W OBJIQJCHHUSI METOJOJIOTMEW MNPUMEHUTEIBHO K OCOOCHHOCTSIM
U3y4aeMoil oTpacii HaykKu. MOXHO OTMETUTh, OJHAKO, YTO IIPU H3YyYEHUU
JUCUUIUIMHBI B By3€ MPAKTUKA SBIIAETCS HE MPOCTO BUJIOM NPAKTUYECKUX 3aHATUM,
a, Hapsay C JeKiued, OCHOBHOM Qopmoii yueOHOro mporuecca. Bemymiei
TUAAKTAYECKOM LEbl0 MPAKTHYECKUX 3aHATUM SBIAETCS CHCTeMaTu3auus Hu
00001lIeHHE 3HAaHUN TO M3y4aeMoWl TeMe, paszeny, (popMupoBaHHEe YMEHH
paboTaTth C JOMOJHUTEIBHBIMH HCTOYHHKAMU WHOOPMAIMH, COMOCTABISTH U
CpaBHUBATh TOYKU 3PEHUS, KOHCIEKTHPOBATh MPOUYUTAHHOE, BBICKA3bIBATH CBOIO
TOYKY 3pe€Hus U T.JI. B COOTBETCTBUM C BEAYIIEH AUAAKTUYECKOM LEIIbIO
COJIEp’)KaHUEM MPAKTUYECKUX 3aHATHUI SBJISIFOTCS Y3JI0BbIe, Haubojee TpyIHbIE IS
NOHUMAaHUSI U YCBOEHUS TEMbI, pa3lieibl IUCUUIIMHBL. Cnenudukoil TaHHON
bopMbl BelEeHMSI 3aHATHS SIBJIETCA COBMECTHas padoTa mpenojaaBaTels Hu
CTYJEHTOB HaJ pPEIICHUEM MPaKTUYECKUX 3a7ad, a caM IMOMCK BEPHOrO OTBETa
CTPOMTCS HA OCHOBE YEpPEAOBaHUS HWHAMBUAYAJBHOM M  KOJUIEKTMBHOM
nesrenpHOocTH.  OIleHKa  NPOM3BOJUTCS  4Y€pe3  MEXaHW3M  COBMECTHOIO
OOCYXKIeHHs,  COMOCTAaBJIICHHUS  MPEUVIOKEHHBIX  BapUaHTOB  OTBETOB  C
TEOPETUYECKUMU U HMIIUPUYECKUMU HAYYHBIMU 3HAHUSIMH, OTHOCSIIUMUCS K
JAHHOW TpeIAMETHOM o00sacTu. DOTO BeIeT K BO3PACTaHMIO BO3MOXKHOCTEU
OCYILIECTBJIICHUSI CaMOOIIEHKM COOCTBEHHBIX 3HAHWW, YMEHUW W HaBBIKOB,
BBISIBJICHUIO CTYJEHTaMU «O€JbIX MATEH» B CUCTEME CBOMX 3HAHUM, MOBBIIICHUIO
MI03HABATEJIbHON aKTUBHOCTH.

YHuuBepcuter obecmeunBaeT y4eOHO-METOAMYECKYI0 M MaTepHUalbHO-
TEXHUUYECKYIO 0a3y Ui OpraHu3allii CaMOCTOSITENIbHON paboThl CTYIEHTOB.



bubnnoreka yHuBepcuTeTa 00€CIIeYnBacT:

e y4yeOHBIH TpPOIECC HEOOXOAUMON JUTEepaTypod U HHPOpMAaIUe
(koMILJIeKTyeT OuOnMuoTeuHbld  (OHJ y4uyeOHOH, METOJMYECKOM, Hay4HOH,
MIEPUOANYECKOM, CIPABOYHOU M XYJI0KECTBEHHOM JINTEPATYPOU B COOTBETCTBUHU C
y4eOHBIMHU TUTAHAMHU U TIPOTpaMMaMH, B TOM YHKCJIE€ Ha JIEKTPOHHBIX HOCUTESX );

® JIOCTYIl K OCHOBHBIM HH(OpPMAIMOHHBIM 00pa30BATEIbHBIM peCcypcam,
nH(pOopMaIIMOHHOM 6a3e TaHHBIX, B TOM uuciie Onbarorpaduyeckoi, BO3MOKHOCTb
BbIX0J1a B IHTEpHET.

Kadenpa:

e obOecrieunBaeT  JOCTYIHOCTH  BCEr0  HEOOXOAMMOro  y4yeOHO-
METOJIUYECKOTO U CIIPaBOYHOIO MaTepuaa;

e pazpabarbiBaeT: y4EOHO-METOJIUUECKHE  KOMIUIEKCHI, IPOTrpaMMBbl,
nocobusi, Marepuaigbl 1O Yy4YyeOHBIM JUCHUUIUIMHAM B  COOTBETCTBUU C
denepanbHBIMH TOCYAAPCTBEHHBIMUA 00pa30BaTEIbHBIMU CTaHAAPTAMU;

® METOJUYECKHE pPEKOMEH 1Al H, nocoous o OpraHu3aluu
CaMOCTOSITENIbHON pabOThI CTYIEHTOB;

® 3a7aHUS IJIS1 CAMOCTOSITENIEHOM PaboThI;

e TeMbI peepaToB U TOKIAIOB;

® BONPOCHI K K3aMEHaM U 3a4eTaM.

W3ydyeHne AMCUMIUIMHBI 3aKaHYMBACTCSl  ONPEICICHHBIMH  METOJaMU
KOHTPOJISI, K KOTOPBIM OTHOCATCS: TEKyLlas aTTecTalus, 3a4eThl U 3K3aMEHBI.
TpeboBanust K OpraHuM3allMd MOATOTOBKM K 3K3aMEHaM Te€ K€, YTO M  IpHU
3aHATUSAX B TEUEHUE CEMECTpa, HO COOIIOJAThCS OHM JOJDKHBI OOjee CTpOoro.
[Tpu moaroTOBKE K YK3aMEHaM Y CTYACHTa JOJDKEH OBITh XOPOIIHUK YYEeOHHK
WIA KOHCHEKT JHUTEepaTyphl, MPOYMUTAHHONW MO YKa3aHUIO IMIpernojaBaTelisi B
TeueHue cemecTpa. [lepBoHavanbHO clieyeT MNPOCMOTPETh BECh MaTepHal Io
CllaBaeMOM AMCLMILIMHE, OTMETHTh JJsi ceOsl TpynHble Bompochl. OOs3aTeNbHO
B HHUX pa3zoOparbcsi. B 3akitoueHue eme pa3 1enecooOpa3HO IOBTOPUTH
OCHOBHBIEC IMOJIOKEHUS, HUCIHOJB3Yys MPU STOM OINOPHBbIE KOHCHEKTHI JICKLHUH.
CucremaTnueckass TMOATOTOBKA K 3aHATHUSM B TEUCHHE CEMECTpa MO3BOJIUT
UCTIONb30BaTh BpEMsl SK3aMEHAI[MOHHOM CECCHM I CHCTEMaTH3alliu 3HAHWM.
Ecin B mporecce caMOCTOATENBHONW pabOThl HAA HW3YYCHHEM TEOPETUYECKOTO
MaTepuajga WIM TpHU pPEIIeHWHd 3a7ad y CTYICHTa BO3HHUKAIOT BOTMPOCHI,
pa3pelnTh KOTOPhIE CaMOCTOSITENIbHO HE YyAaeTcs, HEOOXOAMMO OOpaTUThCS K
IIPENOAABATEIIO Ul MOJyYeHUsI Y HEro pas3bsiCHEHWM MM yKa3aHuu. B cBomx
BOMNPOCaxX CTYACHT JOJDKEH YEeTKO BBIpAa3UTh, B YEM OH HCIBITHIBAET
3aTpyQHEHHS, XapakTep OTOro 3aTpyaHEHHUs. 3a KOHCYJbTallueil cleayer
oOpamaThCs ¥ B Cloy4ae, eClIM BOSHUKHYT COMHEHHUS B TPAaBUILHOCTA OTBETOB Ha
BOTIPOCHI CAMOTIPOBEPKH.



VII.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

JTUCHUATIIMHBI

I[JI?I IMPOBCACHUA I/ICCHG,ZIOBaHHﬁ, CBJ3aHHBIX C BBIIIOJHCHUCM 3aJddaHHUA IIO
IMPAKTHUKC, a4 TaKXC MIJIs1 OpraHu3allin CaMOCTOSITEJIBHOM pa6OTI>I CTyACHTaM

JOCTYITHO CJIEAyIollee JadopaTOpHOE OOOpPYNOBAHHE W CHELUATH3UPOBAHHBIC
KaOWHETHI, COOTBETCTBYIOIINE JIEHCTBYIOMIUM CAHUTAPHBIM U TTPOTHUBOIIOKAPHBIM

HOpMaM, a TaKkke TPeOOBaHUSIM TEXHUKU O€30MaCHOCTH MPHU MPOBEACHUH YI€OHBIX

Y HAy4YHO-TIPOM3BOJICTBEHHBIX padoT:

HaunmeHoBaHue 000py10BaHHBIX
NOMEIeHUH ¥ MoOMelleHUu i 11
CaMOCTOSITEJIbLHOH padoThl

IlepeyeHb 0OCHOBHOIO 000PYAOBAHMS

JlabopaTopust BOJOIIOATOTOBKH, ay/.
E559 B

Kanopumerp C6000 global standard Bepcus 1/10, Apromarmdeckuit

mUppPOBOH HM3MEpHTENb IUIOTHOCTH/ynempHOro Beca DA-640 , Kyoto
Electronics, Becet mabopatopusie CAS wmogens CUW-6200 HV,
l'azoananuzarop «Ilomap», Mukpomerp rnankuii undposoit  3YBP

OKCIIEPT 34482-75, Tepmomerp koHTakTHbIH TK-5. 09 6e3 30HIOB,
VYcraHoBKa JUId OYMCTKH BOABI, ['MapoanHamuyeckass ycraHoBka "3eBc',
YcranoBka Y®-o6e33apakuBanus "aguapro"SS316 60PM, Crpyiinblit
neaspatop CBJI-4./1y50, YcranoBka "I'mapoduoy" C-45, YmMsaruurensHas
YCTaHOBKa, DJIEKTPOIMANHU3HBIA MOyJb cepust MX,

Komnerorepnsiii knace, Aya. E 559 r

Momno6ok HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-4150T,
4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-
1-1 Wty

Komnerorepnsiit knace, Aya. E 559 a

Momno6ok HP ProOmne 400 All-in-One 19,5 (1600x900), Core i3-4150T,
4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-
1-1 Wty

Uuranpable 3anbel HayuHoil
6ubmuorexku IBOY ¢ oTKpHITEIM
JIOCTYIOM K (oHTY

(xopmyc A - yposens 10)

Mowno6m0k HP ProOmne 400 All-in-One 19,5 (1600x900), Core i3-4150T,
4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-bit),1-
1-1 Wty

Ckopoctb focryna B UarepreT 500 Mout/cek.

PaGoune mecra JIIA HIO,I[Gﬁ C OrpaHUYCHHBIMHU BO3MOKHOCTAMHU 300POBBSI
OCHAIlleHBl  JHCIUICIMA W TpuUHTEpaMu  bpaiindg;  oOopymoBaHEL:
NOPTAaTUBHBIMHA YCTpoﬁCTBaMH JJs1 4YTCHHA IIIIOCKOIICYaTHBIX TCEKCTOB,
CKaHUPpYHOIIUMHU W YUTAOIIMMH MalllUHAMU BUJACOYBCIIMYUTCIIEM C
BO3MOXHOCTBIO  PETyJIAIIMKM  LBETOBBIX CHEKTPOB; YBCINMYUBAOUIUMU
QJICKTPOHHBIMHU JIYITAMH U YJIBTPA3BYKOBBIMU MAPKHPOBUIMKAMU

MynbsTuMenuitHas ayautopus E-933,
E-934, E-433

npoekrop 3-chip DLP, 10 600 ANSI-nmm, WUXGA 1 920x1 200 (16:10)
PT-DZ110XE Panasonic; skpan 316x500 cm, 16:10 ¢ »1. mpuBomoMm;
KperuieHne HacTeHHo-motosiouHoe Elpro Large Electrol Projecta;
npodeccuonanshas KK-nmanens 47", 500 Kn/m2, Full HD M4716CCBA
LG; nonmcuctema  BHACOMCTOYHMKOB  jJokymeHT-kamepa CP355AF
Avervision; [MOICUCTEMA BHUJICOKOMMYTAIIHH; MoJACHUCTEMA
ayTUOKOMMYTAlUd W 3BYKOYCHIJICHUS; TIOACHCTEMa WHTEPAKTUBHOTO
ynpasienust; OecripoBoansie JIBC obecrieuensl cucreMoit Ha 0aze Todek
jocryna 802.11a/b/g/n 2x2 MIMO(2SS)

B nensix oGecnieuenus crieliMalIbHBIX YCIOBUN 00YUYEHUsI MHBAJIUIOB U JIUII C

OTrpaHUYEHHBIMUA BO3MOXHOCTSIMU 370poBbsi B JIBDY Bce 3maHusa 000py10BaHBI




naHjaycamu, JH(QTaMH,
OCHAIIIEHHBIMU

HaBUTAIIMOHHOM MOJIICPKKH.

INOABbCMHUKAaMMU,
TyaJICTHBIMU

CIICHUAIIMBUPOBAHHBIMHU ~ MCCTAaMM,

KOMHAaTaMu, TaOIMYKaMH I/IH(bOpMaHI/IOHHO-

VI, ®OHJAbI OONEHOYHBIX CPEJICTB

IHacoopr

(l)OHI[a OIICHOYHbLIX CPEACTB
o TMCIOMIIJIMHE KoTeibHbIe YCTAHOBKH U IAPOreHEPATOPbI

(HaI/IMCHOBaHl/Ie JUCIUITIIMHBI, BH]] HpaKTI/IKI/I)

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHXCHHA KOMIICTCHIIMH

HanMeHnoBaHwue mokasarens OlleHUBaHUS
(pe3ynpraTa 00y4eHHs 1O TUCIUILINHE)

[TK-2. Onpenensier coctaB u
HIOCJIE/IOBATEILHOCTD
HEOOXOIUMBIX JIEHCTBUN
OIIEPAaTHBHOTO MIEPCOHAIA CMEHBI
TOC mnst cobmoaeHUs HOPM
pacxo/ia TOILIMBA U BCEX BUJIOB
SHEPrUM

3HaeT OCHOBHOE M BCHOMOraTelbHOe 00O0pYyJOBaHUE
KOTEIBHBIX ~ YCTAaHOBOK  TEIJIOBBIX  AJIEKTPHYECKUX
CTaHIIM{, a TaKXke IPOIECCh, MPOTEKAIoIUe B HHX.
OOnagaer 3HaHUSAMU [0 JKCIUIyaTallud, IYCKy H
OCTaHOBKE KOTEJIbHOI'O 000py0BaHusl. 3HaeT
KOHCTPYKIIUH, TEXHOJIOTHIECKUE HPOLIECCHI,
NPOTEKAIOIINE B JJIEMEHTaX KOTEIbHOW YCTAaHOBKH |
(bakTopoB, BIUSIOMMX Ha JPPEKTHBHOCTH CXKUTAHUS
TOIUIMBA, TIOJIy4CHUS Tapa WM TOpsYeil BOIBI TOA
JABIICHUEM.

[1K-2.1. OnepatuBHO
OTCJIC)KUBAET, CUCTEMATU3UPYET U
AHATU3UPYET MOCTYHAIOUIYIO
MH(pOpMaLIKIO 0 HOPMax pacxoja
TOIIJIMBA U BCEX BUJIOB SHEPTUH;
ornpezenseT TEXHUKO-
HKOHOMHUECKHUE MTOKa3aTen
paboThl OCHOBHOTO U

YMmeet OLICHUBATb COCTOsHUC KOTCJIBHOI'O
O6Op}II[0BaHI/I$[, IIOBUTUBHOC MW HCTraTUBHOC BJIHUAHHC
Pa3JIMIHBIX PCIKUMHBIX n BHCITHUX (1)aKTOp0B .

[IpuHuMarh peuieHusi, odecrneynBaroie IPaMOTHYIO U
0e3aBapHilHyI0 SKCIUTyaTallUl0 KOTEJIbHBIX YCTAHOBOK.
BeimonHATe  TEIUIOBBIE, TUAPOJUHAMUYECKHE U
a>pPOAUHAMUYECKUE pPACYeThbl KOTEJIbHBIX YCTaHOBOK,
MOJIB3YSICh 3HAHMSMH, IOJIYYEHHOTO B XOJE H3YyYCHHUS

BCIIOMOTaTEJILHOTO Kypca. IIponsBoauth BBIOOp OCHOBHOT'O u
TEIUIOIHEPIreTHYECKOTO BCIIOMOTATENIbHOTO  O0OpYyNOBaHUsS, MpPU PA3IUYHBIX
000pyI0BaHUS TEXHUUYECKUX YCIOBHUSX.

[1K-2.2. Onpexensier coctaB u

MOCJIE0BATEIBHOCTD

HEOOXOIUMBIX TEeHCTBUI
OTIepaTUBHOTO MEPCOHATA CMEHBI
TOC nst cobmoieHuss HOpM
pacxo/ia TOIIMBA U BCEX BUJIOB
SHEPTUHU

[T1K-2.3. 3naetT HOpMBI pacxoaa
TOIINBA U BCEX BUJIOB SHEPTUHU B
3aBHCUMOCTH OT KOHCTPYKTHUBHBIX
Y DKCIUTYaTallUOHHBIX
XapaKTepUCTHK 000pYyI0BaHUS;
0COOEHHOCTH JKCILTyaTalluu B
HOpPMAaJIbHBIX U aBAPUITHBIX
pexXUMax

Brnazneer 3HaHusIMH B 00JIaCTH YCTpOICTBa 1 O€30macHON
OKCILTyaTalluu KOTCJIbHBIX YCTAHOBOK. MGTOHaMI/I
pacyera v OnpeAesieHHs ONTUMAIIbHBIX TapaMeTPOB
KOTJOB. MCTOJII/IKaMI/I COIIOCTAaBJICHUA U OLICHKU
3aBUCUMOCTHU TEXHUKO-3KOHOMHUYECKHUX MOKa3aTenei
AKCIUTyaTaluy KOTEILHOr0 000pYAOBaHUS OT KaueCcTBa
TOILIINBA, PEKUMOB paObOTHI 000PYAOBAHUS U UHBIX
(hakTOpOB.




KonTpouab 1ocTHKeHUsI HeJieil JUCIHUILTHHbI

No KonTponupyembie Konpl u sTamnst O1ieHOYHBIE CpEJICTBA -
n/m | Momynu/ pa3aeibl / TEMbI dhopMHUpOBaHHS HaMCHOBAaHHE
JUCIUILTAHBI KOMIIETeHIINHA TEeKYIIMA | MPOMEXYTOYH
KOHTPOJIb | as aTTecTanus
1 Paznen 1. Uctopuu n 3HaeT YO-2.1 1,2
MEPCIIEKTUBBI PA3BUTHUS [IK-2 Veer VO-2.2 3
TEIUIOPHEPTETHKU
Brnaneer Y0-2.3 4
2 | Pazgen II. Obmue 3Haer YO-1.1 5
CBEIICHHSI 00 K-2 Ymeer YO-1.3- 7-9
SHEPreTHYECKOM YO-1.5
TOIIIINBE Bnaneer
3HaeT YO-1.2 6
IK-2 Ymeer YO-15 10
Bnaneer
3 Paznen III. Kotnbl 3HaeT YO-1.7 32,34
CXEMBbI KOTEIbHBIX IK-2 Ywmeer YO-1.8
YCTaHOBOK Braneer
3HaeT YO-1.6 31
IK-2 Ymeer YO-1.9 33-35
Braneer
4 Paznen IV. 3HaeT Y0O-1.10- 42,43
MarepuanbHblii OanaHc YO-1.11
mporecca ropeHus IK-2 Ymeer
Bnaneer
3HaeT YO-1.12 44
IK-2 YwMmeer YO-1.13 45
Bnaneer
5 Paznen V. Temnosoii n 3HaeT YV0O-1.14 46,47
JKCepreTuyecKkuii 6asanc IK-2 Ymeer
KOoTJIa Bnaneer YO-1.15 48
3HaeT YO-1.14
Ymeer YO-2.7, 51-53
Tk-2 v0-2.8
Brnaneer YO-2.6 49
6 | Pasmen VII. Cxuranue 3HaeT
SHEPTreTHIECKOTO IK-2 Ymeer Y0O-2.9 67-74
TOIIJINBA Bnaneer YO0-2.10 80,82,86
IK-2 3HaeT Y0O-2.12 75-79,81




YwMmeer Y0O-2.11 83-85
Bnaneer
7 Pasznen VIIL 3HaeT YO-1.17 87,109,110
[Teu1enIPUTOTOBJICHHE U T1IK-2 VYmeer Y0O-1.19 88,93
MBUICYTOJIBHBIC TOMTKH Bnaneer
3HaeT YO0O-1.20 89, 91-92
I1K-2 YMmeer YO-1.21 94,97,107
Bmaneer YO-1.22 96,105,108
3HaeT v0.1.24 95-103
[1K-2 YwMmeer YO0O-1.23 99-102, 106
Bnaneer
8 Paznen IX. TerwtoooMmen 3HaeT YO-1.25 118, 125
B DJIEMEHTAaX KOTJa [1K-2 Vmeer
Brnaneer YO0O-1.26 119-124
3HaeT YO0-1.30 126,127
I1K-2 YMmeer YO-1.27 133,135,136
Bnaneer
3HaeT YO-1.28 128,138
YMmeer YO-1.31- 129-132, 137
TK-2 Yy0-1.33
Bnaneer
9 Paznen XIV. 3HaeT Y0-2.13 153
AOpa3uBHBII U3HOC, [1K-2 Ymeer Y0O-2.15 155
KOppO3usi, 3arpsA3HEHUE U Brnaneer Y0-2.18 154,156
OYMCTKA MOBEPXHOCTEN 3HaeT vV0-2.14 148-150
Harpesa I1K-2 Ymeer Y0O-2.16 151,152
Brnaneer
3HaeT Y0-2.19 157,159
I1K-2 VYmeer YO-2.17 158
Bnaneer
10. | Pazpmen XV. 3amura 3HaeT Y0-2.20 160,170
OKPY>KaIOIIEeH Cpeibl OT I1K-2 Vmeer Y0-2.23 171
BpPEIHBIX BEIOPOCOB MIPH Bnaneer V0-2.28 164
SKCIUTyaTaluu KOTJIOB 3HaeT VO0-2.21 163,168
I1K-2 YMmeer Y0-2.24 165,169
Bmaneer Y0-2.22 161,167
3HaeT YO-2.27 162
[1K-2 VYmeer YO-2.25 173
Bmaneer Y0O-2.26 172




HIkana oueHuBaHUs YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIIMH

Koa u popmynuposka Srtansl GOpMUPOBAHMSA KPUTepUH IHoka3zarenu
KOMIeTeHIuH KOMIeTeHIHU
OcHOBHBIE 3HaHHME OCHOBHBIX | MOXeT 1aTh
TEXHHUKO- TEXHHKO- OIpeZIeIeH ST OCHOBHBIX
9KOHOMHUYECKHE HKOHOMHUYECKHX TEXHHUKO-
3HaeT XapaKTePUCTUKU | XapaKTEPHCTHK 9KOHOMHUYECKHX
(TTOpOTOBBIN | OCHOBHOTO U OCHOBHOTO 1 XapaKTEPUCTUK
YPOBEHB) BCIIOMOTaTEIBHOTO | BCIIOMOTATEIbHOTO | OCHOBHOTO H
00opynoBaHUA o0opynoBaHUs BCIIOMOTATEIFHOTO
KOTENIBHBIXYCTAaHOB| KOTEIBHBIX 000pyIOBaHUS
KH YCTaHOBOK KOTEJBHBIX YCTAHOBOK
YMenue YMeer pemaTh 3a1a4u ¢
IIpumensTs B
NPUMEHSTH B NPUMEHEHUEM OCHOBHBIX
pacyerax TEXHHUKO-
pacderax TEeXHUKO- | TEXHUKO-
9KOHOMHUYECKHE
KOHOMHUYECKHE 9KOHOMHUYECKHX
yMeeT XapaKTePUCTUKU
XapaKTEepUCTUKH | XapaKTEPUCTHK
(pon- OCHOBHOTO H
N OCHOBHOTO U OCHOBHOTO 1
BUHYTBIH) BCIIOMOT'aTeIBHOTO
BCIIOMOT'aTEJILHOTO | BCIIOMOTATENBEHOTO
obopynosanus o0opynoBaHUs o0opynoBaHUsA
KOTEJBHBIX Py Py
KOTEJBHBIX KOTEJBHBIX yCTAHOBOK
YCTaHOBOK
YCTaHOBOK
Bnagenue Bnaneer npuemamu
IIpuemamu ! o P o
pUeMaMH OpTaHM3aIN TPAMOTHOH
OpTaHM3aINA
M OpTaHM3aIN 9KCIUTyaTalllH, pEMOHTA
IrpaMOTHON M
IK-2 Crocoben TpaMOTHOH ¥ 00CITy)KUBaHHS
9KCILTyaTal}H,
OIIPEJEIICHUIO HOPM eMOBTA 1 9KCILTyaTal|y, TEXHOJIOTHYECKOTO U
pacxoja TOIIMBa 1 BCEX P peMoHTa 1 TEIJIOHEPTETUUECKOTO
00CITy>)KUBaAHHSI
BUJIOB SHEPTUH, Bnaneer o0cCITyKMBaHUs 00opynoBaHus
. TEXHOJIOTHYECKOTO
OIIPEJIETICHUIO TEXHUKO- (BBICOKHIA) " TEXHOJIOTUYECKOT'0 | KOTEJIbHBIX YCTaHOBOK
HKOHOMHUUECKHX u
o TeIJIO3HEepreTHYeC
nokazaTesnel paboTsl <Oro TETIORHEPreTHYIEC
OCHOBHOT'O H KOTO
o0opyIoBaHUSL
BCIIOMOTaTEIHHOTO o0opynoBaHus
KOTEJBHBIX
TETIOPHEPTeTUUECKOTO U KOTEJBHBIX
YCTaHOBOK
IIEKTPOIHEPTETUIECKOTO YCTaHOBOK
obopynoBaHus OcHOBHBIE 3naer  ocHOBHBIE CriocoOeH nath
TIPUHIINTIBL TIPUHIIATIEI OTIpeeIIeHNs] IPUHINIIBI
yIpaBJICHUsI yIpaBieHuUs yIpaBICHUS
napaMeTpamu napameTpamu napaMeTpamu
KOTEJIbHBIX KOTEJbHBIX KOTEJIbHBIX YCTaHOBOK,,
YCTaHOBOK, YCTaHOBOK,, MOXET pacckaszarb
sHaeT METOJIMKH pacyera] METOAWKH pacyera OCHOBHbBIE MOJIOKEHHS
., | TexHHKO- TEXHHUKO- METOJIMKH pacueTa
(ToporoBsIit
oBeHb) 9KOHOMHYECKHUX KOHOMHYECKHUX TEXHHUKO-
P roKazaTesen noKazaTesen 9KOHOMHUYECKHUX
paboTBl OCHOBHOTO| PabOTHI OCHOBHOTO| TOKa3aTelieil paboThl
u u OCHOBHOTO 1
BCIIOMOT'aTEeJILHOTO | BCIIOMOTATEIBEHOTO | BCIOMOT'aTeNILHOTO
obopymoBaHus o00opynoBaHus obopymoBaHus
KOTEJIbHBIX KOTEJbHBIX KOTEJIbHBIX YCTaHOBOK
YCTaHOBOK YCTaHOBOK
Hcnonb3oBath YMeHnue Ymeet 000cHOBATH
TIPUHIIATIBI HCIIOJIb30BaTh UCIIONIb30BaHKE
yMeeT yIpaBICHUS OCHOBHbBIE NPUHLUIIOB YIIPaBICHUS
(pon- rnapamerpamu MPUHIIUIIBI napaMeTpamu
BUHYTBIH) IIPOMU3BOJICTBA yIpaBieHUs KOTEJBHBIX YCTaHOBOK,,
KOTEJBHBIX napamMeTpamu TIPUMEHSATH METOIUKH
YCTaHOBOK,, KOTEJBHBIX pacyera TeXHHKO-




MIPUMEHSTh YCTaHOBOK,, SKOHOMHUUYECKUX
METOJUKH pacueTa | IpUMEHSTh rokasatesyiel paboTsl
TEXHUKO- METOJMKH pacyeTa OCHOBHOIO U
SKOHOMHUECKUX TEXHUKO- BCIIOMOTaTeIbHOI0
nokasaresnen 9KOHOMHUYECKUX 000opyoBaHUs
paboTHI OCHOBHOTO | MOKa3aTesen KOTEJIbHBIX YCTaHOBOK
u paboTBl OCHOBHOTO
BCIIOMOTATENBHOTO | U
000pyIOBaHUS BCIIOMOTATEIbHOTO
KOTEIbHBIX o0opynoBaHuUs
YCTaHOBOK KOTEIIbHBIX

YCTaHOBOK

Bnanenue Bnaneet npuemamu
IIpuHuMnamMu & & p

MeTOoAaMU yIpaBIeHUs
yIpaBJIeHUs

yIpaBIeHUs napameTpamu
napameTpamu

napameTpamu KOTEJbHBIX YCTAaHOBOK,,
KOTEIbHBIX

KOTEJIbHBIX METOAMKAMHU pacyera
YCTaHOBOK

Bnaneer YCTaHOBOK,, TEXHUKO-IKOHOMHUYECKHUE
o METOAUKaAaMU -

(BBICOKHIA) METOIUKAMHU nokasarenei paboThl

pacueTa TEXHUKO-

pacueTa TEXHUKO- KOTEIbHBIX YCTAHOBOK,
SKOHOMHUECKHE

9 9KOHOMHYECKHE

MoKasaTenen .

noKasaresen
paboTHI KOTEIBHBIX

paboOTHl KOTENbHBIX
YCTaHOBOK

YCTaHOBOK

MeToanueckune PEKOMEHIAIUNA, OIIPECACIAIONINE NTPOLUHCAYPHLI OCHUBAHUA
pe3yabTaToB OCBOCHHUA TUCHMUIIJIMHDBI

Texymass arrecrauusi CTyAeHTOB. Texkymias arrectanusi CTyJACHTOB IO
auciuiuinae  «KoTenbHbIE YCTAaHOBKM W MAPOrEHEPATOPB» MPOBOAUTCS B
COOTBETCTBHUM C JIOKaJbHBIMA HOpMaTUBHbIMU akTamu JIBDY wu sBisercs
00s13aTENLHOM.

Tekymass arrectanuss 10 gucHuIUIMHE «KOTelnbHBIE YCTAaHOBKH U
MapoTreHEePaTOphl»  IPOBOAMTCA B (POpME  KOHTPOJBHBIX  MEPONPHUATHIA
(KOHTpOJIbHBIE PAOOTHI, cOoOEceqOBaHUsI, PEIICHHBIE 3aJadyu) MO OIECHUBAHUIO
(hakTUYeCKUX pe3yabTaTOB OOYYEHHMs] CTYJEHTOB U OCYILIECTBIISIETCS BEIyIIUM
MPETO/IaBATEIIEM.

OOBeKkTamMu OIICHUBAHUS BBHICTYIIAOT:

- ydyeOHas gucuuiuinHa «KOTenbHBIE YCTaHOBKM M IapOreHepaTOpPhD»
(aKTUBHOCTh Ha 3aHATUSAX, CBOCBPEMEHHOCTH BBINIOJIHEHHUS Pa3IMYHBIX BHJIOB
3a/IaHU#, TOCENIAEMOCTh BCEX BUAOB 3aHITUH MO aTTECTyEMOMN AUCHUILINHE);

- CTENECHb YCBOEHHS TEOPETUUYECKUX 3HAHUW MO auciuiuinHe «KortenbHbie
YCTaHOBKH U MTapOrE€HEPATOPHD»;

- YPOBEHb OBJIQJICHUS MPAKTUYECKUMH YMEHHSIMH M HABBIKAMHU IO BCEM
BUJaM y4eOHOI paboThI;

- pPE3yNbTaThl CAMOCTOSITEIIBHON PaOOTHI.

HpOMG)KyTO‘IHaﬂ arrecranusa CTYACHTOB. HpOMG)I(yTO‘—IHaH arrecrangus



CTYACHTOB MO jucuuiuinHe «KoTenbHble YCTaHOBKM U MaporeHepaTopbD)
IPOBOJIUTCS B COOTBETCTBUU C JIOKAIbHBIMM HOPMAaTUBHBIMU akTamMu [IBOY wu
SBIISIETCS 0053aTENbHOI.

[TpomexxyTouHasi arrectanus Mo auciuIUinHe «KoTenbHble yCTaHOBKH H
naporeHepaTopbl» MPOBOAUTCS B POpPME KOHTPOJIBHBIX MEPOTIPUATHiL (5 cemecTp -
9K3aMeH, 6 CEMECTp - 3a4eT) B MUChbMEHHON (hOopMe B BHAE OTBETOB Ha BOMPOCHI
IpUBEJICHHBIC B pa3jielie 3a4eTHO-IK3aMeHanoHHbIe MaTepuaisl @OC.

OueHo4YHbIE CPeACTBA ISl POMEKYTOUYHOM aTTecTauuu
Bonpocsl k 3a4ery (6 cemecTp).
CoBpeMeHHOE COCTOSIHUE MUPOBOM SHEPTETUKHU
DHepreTuka Poccuu, HCTOPHUS U TIEPCTIEKTUBEI
Ocob6ennoctu sHepretuku lansHero Bocroka
OO6m1as cxema mapoBOro KotJia
DHEPreTUIeCcKOe TOITUBO
Knaccudukanus suepronocuteneit st TOC
CocTaB TBEpPAOTO U KUKOTO TOTINB
CoctaB raz000pa3HOro TOIIUBa

© oo NOO Ok, WNE

[Iepecuer coCcTOSTHUA U3 OHOW MACChl HAa IPYTYIO

=
o

. Beicmas u au3mnias yACJbHad TCIIJIOTAa CTOpaHWA TOIIJIMBA

[HEN
[HEN

. Buzpl TBEporo Toniamea

[N
N

. Bnaxxunocts TBEPAOI'0 TOIIMBA

=
w

. MuHepasnbHas 4acTh TBEPJIOrO TOIIMBA

[EEN
IS

. BI)IXOI[ JCTy4UX M CIICKACMOCTb

=
ol

. Temnoduznyeckre XxapakTEPUCTUKU TBEPAOTO TOTUIMBA

=
»

. 'panynomerpruecknii COCTaB U KPYITHOCTh TOILJIMBA

|
\l

. MexaHnueckrne CBOMCTBA TBEPAOTO TOILINBA

=
(00]

. Knaccuduxkanus 6yporo yris
. Knaccudukanus kaMeHHOTO yTiist

N
o ©

. Knnaccuduxanus topda

N
[E=Y

. OcHOBHEIC BUABI XKMAKOI'O TOIIJINBA

N
N

. Termodu3nyeckre CBOMCTBA KUAKOTO TOILINBA

N
w

. TeMnepaTypH BCIIBIIIIKH B BOCIINIAaMCHCHU A

N
~

. Peonoruveckue cBoiCTBa Ma3yTOB

N
o1

. Mapku mMa3yToB

N
(o))

. PazHOBHAHOCTH Ta3000pa3HOIo TOMIMBA

N
~

. Termou3ndeckre CBONCTBA ra3oB

N
[09)

. TOKCHYHOCTH Ta3000pa3HOTO TOTUTHBA

N
(o)

. Pacuer npuBeIeHHBIX XapaKTEPUCTUK TOILINBA



30. YcnoBHOE TOIIINBO
31. TerioBoii SkBUBaJICHT. Pacxo1 yCIIOBHOTO TOILIMBA.

Bonpocsl k 3k3amMeny (5 cemecTp).
Krnaccuduxkariys KOTI0B MO BUY TETUTIOHOCHTEIIS
Krnaccudukaruys mapoBbsix KOTJIOB 110 MOIITHOCTH
Krnaccudukanys mapoBsix KOTJIOB IO TTapaMeTpaMm mapa
MapkupoBKa MapoBbIX KOTJIOB
Buibl KOMIIOHOBOK KOTJIOB
MapkupoBKa BOJOTpEHHBIX KOTJIOB
/. TexHonorumyeckas cxema KOTEJIbHON YCTAaHOBKM Ha TBEPJOM TOIUIMBE

o0k whE

(cJ10€BO€ CIKUTAHUE)

8. Texuomormyeckass cxema KOTEIbHOM YCTAaHOBKM Ha TBEPAOM TOIUIHMBE
(bakenpHOE CHKUTAHUE)

9. TexHonmormveckasi cxema KOTeJIbHOW YCTAaHOBKH Ha KHUIKOM TOTLITUBE

10. TexHonormueckas cxeMa KOTEIbHOM YCTAaHOBKM Ha Tra3000pa3HOM
TOILIINBE

11. Koaddunuent u3bdbiTka Bo3ayxa. [Ipucocs Bo3myxa

12. MatepuanpHbIii 6aiaHc TpoIiecca TOpeHust

13. MarepuanpHbIii OaiaHC HAarpeBaEMOU Cpeibl

14. Teopetnueckue 00ObEMbI BO3lyXa U IPOIYKTOB CTOpPaHUs

15. TenioBoit O6ananc KoTia

16. TemioTa nmone3Ho 3aTpadeHHasi B KOTJIe

17. Pacxox ToruinBa

18. KII/] xoT/a ¥ KOTETBHOM YCTaHOBKH

19. TloTepu TEMIOTHI B KOTJIE

20. TToTepst TEMJIOTHI ¢ yXOASIINMU Ta3aMH

21. TloTepst TEMIOTHI ¢ XMMUYECKON HETIOJTHOTOW CTOPaHHUS

22. TloTepst TEMIOTHI ¢ MEXaHUYECKOM HETIOIHOTON CTOpaHuUs

23. TloTeps TEMIOTH OT HAPY>KHOTO OXJIAKICHUS

24. Tloteps TemnoTh ¢ GPU3MUECKUM TETUIOM IIIaKa

25. [Ipoune motepu TEIIIOTHI, HE YYTCHHBIE B TEIJIOBOM OanaHce

26. Jluddy3nonHas, KAHETUYECKAass U TMPOMEKYyTOUHas O0JIAaCTH TOPEHUS
TOTLTUBA

2. KuHeTnka XMMHUYECKUX PEaKINil

28. BpeMsi TmpoTekaHuss TOpPEHHUS U €ro 3aBUCHUMOCTb OT YCJIOBHUH
NpOTEKaHus mpolecca

29. YpaBHeHue Appenuyca

30. [IpocThie peakiuy ropeHust



31. CaoxHble peakuy ropeHus

32. CMmelIaHHble PeaKiuy TopeHus

33. 'openue yacTuIlsl yrieposa

34. AspoMHaMHUYeCcKHe XapaKTePUCTUKHU Mpoliecca TOpEeHHUsI

35. Knaccudukanus Tomnox

36. IIpuHIMnIUaNbHBIE CXEMBI OpTaHU3AIUU CKUTAHHS TBEPAOTO TOILTUBA

37. OCHOBHBIE MOKa3aTeNu padOThl TOMOYHBIX YCTPONCTB

38. Cxembl CkUTaHus Ta3000pa3HOTO TOIUIMBA

39. Bnugnue crnocoba CKUTaHWEe HA TEOMETPUUECKHE XapaKTEPUCTUKU U
YCTOMYUBOCTH (hakesna

40. Tonky ¥ TOPENKHU JJI C)KUTAHUS Ta3000pa3HOro TOMIIUBA

41. Cxuranue ra3za ¢ HU3KOM TEeIUIOTOW CropaHus

42. CxxuraHue ra3a ¢ HU3KOH TEIIOTOM CrOpaHHs

43. CxxuraHue ra3a COBMECTHO C APYTMMHU BUJAMH TOIUTMBA

44, OcoOeHHOCTH pacyeTa ra3oBbIX FTOPeoK

45. [TonroroBKa *HUAKOTO TOIIMBA K CKUTAHUIO

46. dopcyHKH 15 )KUJIKOTO TOIUIMBA

47. Ilpucanku K Ma3yTy U UX Ha3HAuUCHUE

48. KoMOMHUpOBaHHBIEC Ta30-Ma3yTHBIE TOPEITKH

49, Kimaccudukanust CI0eBbIX TOTIOK

50. XapaKkTepuCTHKU TOPEHUS CII0s TBEPIOTO TOILINBA

51. Tomnku AJist CKUTaHUsI TBEPJOTO TOTUIMBA B CJIOE

52. TONKY KUIISIIETO CIIOsS

53. OcoOEHHOCTH CKUTAHUS YTOJIBHOW TBLIN

54. T'openue yrojibHOW MbLUIN

55. Knaccuduxkanuys nbuieyroabHbIX TOPEIoK

56. dusnveckre CBONCTBA YTOJIbHON MBLTH

57. TOHKOCTBh IOMOJIa YTOJIbHOM IbLITN

58. OcHOBHBIE 3aKOHBI U3METTBLUYCHUS MAaTEPHUATIOB

59. Onpenenenre oNTUMaIbHON TOHKOCTH IIOMOJIA YTOJIBHOM MbUTH

60. IIpouecc cymiku

61. TeroBoit 6anaHC CyMIMIbHO-MEITbHUYHON CUCTEMBI

62. MeToabl CyIIKU ¥ BUABI CYIIMIIOK JJIsl yTOJIbHOM MbUTH

63. UnnuBuyasibHbIE CUCTEMBI TBUICTIPUTOTOBIICHUS 0€3 MpoMOyHKepa

64. UnnuBuyalibHbIE CUCTEMBI TBUICTIPUTOTOBJICHUS ¢ MPOMOYHKEPOM

65. PazoMKkHyTast cructemMa nblIeHpUTrOTOBICHUS

66. [lenTpasibHas cucTeMa MbIJICHPUTOTOBIICHUS

67. Ilutarenu chlporo yris

68. CemapaTtopsb! (MbLIEpa3ACIUTEIN)



69.
70.
71,
72,
73.
74,
75.
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.

IIemeoTnennrenn

Muranku

IIuTaTenu nelamn

[Ip11eyronpHbIe OYHKEPHI

[IapoBbie 6apabaHHbIE METBEHUIIBI

BBICTpOXO/IHBIE MOJOTKOBBIE MEILHHUILIBI

[ITaxTHBIE MOJIOTKOBBIE MEIBLHUIIBI
MenbHULIBI-BEHTUISTOPBI

CpenHexoaHbIe MEJTbHUIIBI

TonKu ¢ )KUJIKKUM IUTAKOYAAJICHUEM

Tonku ¢ TBEPABIM IUIAKOYAAJICHUEM

[{uKIOHHBIE ¥ BUXPEBBIE MBLUICYTOJIbHBIE TOMKU
OO611re moJI0KEHUsI O PaJUaAllMOHHOM TETIO0OMEHE
OCHOBBI pacyeT TeMmJI000MeHa B TOMKE
PannanmonHsle CBOMCTBA MPOAYKTOB CrOPAHUS
TemnepaTypa ra3oB Ha BbIXOJIC U3 TOIIKU
be3pasmepHass TemmepaTypa Ta30B Ha BBIXOJE

bu3nUecKuil CMBICIT

86.
87.
88.
89.
90.
91.
92.
93.
94,
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.

WNHuTeHcudukanys 1y4ucToro TermioooMeHa
Buapl 5KpaHHBIX TOBEPXHOCTEN HAarpeBa
PaboTa 3kpaHHbIX TPyO

DecTOHbI

Knaccudukanus naponeperpeBareneit
KoHncTpykuus nmapomneperpeBareiien

PaGoTta maponeperpeBareneit
PerynupoBanue temrieparypsl Ieperperoro napa
Knaccudukanus BoASIHBIX SKOHOMAa3epoB
YyryHHbIE 9KOHOMaNU3EPHI

CrasibHbIE 5KOHOMAN3EPHI

Oco0Oble peskuMbI padOThI SKOHOMANH3EpPOB

N3 TOIIKC H €€

Ha3HaquHe, THUIIBI U KOHCTPYKIIUU Bo3,uyxon0norpeBaTeneI71

PexynepaTuBHbIe BO3AYyXONIOAOTPEBATENN
PerenepatuBHbIE BO3yXOIIOIOIPEBATEIN
UyryHHbIE BO31YXOIIOA0OTPEBATENIN

TemooOMeH B 3kOHOMai3epax
TemooOMeH B BO31yXOMOIOTpeBATENAX

OO6mrue cBeIeHHs O TEII00OMEHE B KOHBEKTHBHBIX MTOBEPXHOCTIX
TeruoBoi pacyeT MUPMOBBIX IIOBEPXHOCTEH HarpeBa
TerioBou pacyeT KOHBEKTUBHBIX NTapoIeperpeBareieu



107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144,
145.

HNuTencudukanus KOHBEKTUBHOTO TEIJIO0OMEHA.

Kapkac xoTiia u ero Ha3HaueHue

TpeOGoBaHus K KapKacy

Buasl 06MypoBKku

TpeboBanus kK 0OMypOBKE KOTJa

KoucTpykius oOMypoBKH

TennoBoii pacuer 0OMypOBKHU

YcnoBust pabOTHI MeTaJlIa UCTIAPUTETBHBIX MTOBEPXHOCTEH U OapabaHa
VYcnoBust paboThI MeTasIa MaponeperpeBaTenei

VYcnoBust paboThl MeTaIa KOHBEKTUBHBIX TTOBEPXHOCTEHN HarpeBna
MeTan 1uist 5KpaHHBIX TOBEPXHOCTEHW HarpeBa

Mertann ajis u3rotopiieHus: OapabaHoOB

Merann nig naponeperpeBarenein

[Ipoune MeTamInyecKkue 3JeMEHThI KOTJia

PacueT Ha NpOYHOCTH AEMEHTOB KOTJIA

[TpuunHbl a0pa3uBHOTO U3HOCA

BnusHue u3Hoca Ha HaJIEKHOCTh PaOOTHI KOTJIA
HuskoremneparypHas KOppO3Hsl 2JIEMEHTOB KOTJIa
BricokoTemneparypHast KOppo3ust 3JIEMEHTOB

Koppo3us BHyTpeHHUX IOBEPXHOCTENW HArpeBa

3arpsi3HEHHE 3JIEMEHTOB TOBEPXHOCTEN Harpena

OuncTka HapyKHBIX TOBEPXHOCTEN HArpeBa OT 3arpsi3HEHUI
Bubl 3arpsa3HeHus, BO3eHCTBYIONIME HA OKpYKarolyto cpeay ot TOC
Krnaccuduxkaius BpeHbIX BEIOPOCOB

OOpazoBaHuE OKCHUIOB a30Ta IIPU FOPEHUU

OO6pazoBaHUE OKCUIOB CEPHI

[Ipoune BpeaHbIE BELIECTBA B MPOAYKTAX CrOpaHUs
30J10y1aBIIMBAHUE

Tunsl 3010y10BUTENEH

CHuxeHue BHIOPOCOB OKCUIIOB a30Ta

OuncTKa ABIMOBBIX Ia30B OT OKCUIOB CEPBI

[IInak u ero cBoMCTBA

CBoiicTBa 30J1bI

Mexanudeckasi cucTeMa 30J101IIaK0y 1ajleHus
[THeBMaTHUEcKasi CUCTEMA 30JI0LUUIAKOYJATCHUS
['unpaBnuyeckas cucTeMa 30J01LIaK0yAaICHUS

CucreMbl ra30-BO3AYLIHOIO TPAaKTa

ABpoJIMHaMHYECKHE CONTPOTHBIICHHUS

AbdpoIMHaMHKa JTHIMOBOM TPYOBI



146. Be16op TAronyTheBOro 060py10BaHUs

147. PexxuMm, CTPYKTypa M XapaKTEPUCTUKH pabodero Teja B AJIEMEHTax
KOTJa

148. XapakTepuCTHUKH JIBYX(a3HOTO MOTOKA

149. 3acToit 1 ONPOKUIBIBAHUE LUPKYIIALUN

150. YcnoBus HaaeXHOM pabOTHI AJIEMEHTOB KOTJIa

151. XapaKTepUCTUKU CUCTEM UCHIAPEHUS

152. EctecTBeHHAs HUPKYIIALUS

153. IoHBIHA U MOJIE3HBIC HATIOPHI ITUPKYIISAIIUN

154. 'uppoauHaMHUYECKHEe COITPOTUBIICHUS

155. BiusiHue KOJUIEKTOPOB Ha pacipeesiCHUE mapa 1 BOJbI 110 TpyOam

156. 'mapoauHamMuka MpSIMOTOYHBIX KOTIIOB

157. 'mpnpoauHaMuka naporneperpeBareneit

158. O6pazoBaHne HaKUITH

159. TpebGoBaHMs K MUTATETHHOU BOJIE

160. CucreMbl TOATOTOBKH ITUTATEILHON BOJIBI

161. BoaHblii pesxum U MPOIyBKa KOTJIA

162. KaudectBo mapa.

163. Brnusinue pa3nuyHbIx (PaKTOPOB HA KAUYECTBO Mapa

164. YctpoiicTBo 6apabaHOB KOTJIOB

165. Cenaparus napa

166. KoHCcTpyKIInM cemapupyromumx yCTPOICTB

167. IlpombiBKa mapa

168. Ctynenuaroe ucnapeHue

169. CraTudeckue XapakKTepUCTUKH KOTJIa

170. HecranmoHapHbIe MPOIECCHI B KOTIIAxX

171. IlunamMuueckre XapakTepuCTUKH KOTIa

172. Opranuzanus ynpaBieHUs] KOTIaMU

173. DkcmryaTarus KOTJIOB

174. Tloka3arenu paboThl KOTEIHHBIX YCTAHOBOK.

KoMiieKkT olleHOYHBIX CPeCTB JJIsl TeKylleH aTTecTalun
YO-1 CobecenoBanue
Bomnpock! o Temam/pasienam TUCIUTITUHBI
Paznen II. O0mue cBegeHust 00 IHEPreTHYECKOM TOILIMBE
1. DHeprernueckoe TOTUIUBO
2. Knaccuduxanus snepronocureneit pist TOC
3. CocTaB TBEPJIOTO M KUJIKOTO TOTLIHB
4. CocrtaB razo00pa3HoOro TOIJINBA



5. Beicmas u HU3MmAs yaenbHas TEMI0Ta CrOpaHus TOTUTUBA
Paznean II1. KoTiibl 1 cXeMbl KOTEJIbHBIX YCTAHOBOK

6. Krnaccuduxaius KOTIOB 1O BUY TETUIOHOCUTEIIS

7. Knaccuduxaius napoBbiX KOTJIOB 10 MOIIIHOCTH

8. Kiaccuduxkarus mapoBsix KOTJIOB 110 TTapaMeTpaMm mapa
9. BwuIbl KOMIIOHOBOK KOTJIOB

Paszpes IV. MarepuajbHbiid 0aj1aHC pouecca ropeHus
10. Koapunment nzdpITKa BO3IyXa

11. TIpucocsl Bo3ayXxa

12. MarepuanbHbIii OajaHC HarpeBaeMOU CpPeIbl

13. TeopeTnueckue 00bEMBI BO3yXa U MPOJYKTOB CTOPaHUS
Paznen V. TenioBoii u 3xkcepreTudecKuil 0ajJIaHc KOTJIA
14. TennioBoit 6anaHc KoTIa

15. KIIJI xoTna

16. I[ToTepu TEMIOTHI B KOTJIE

Pazngen VIII. IIbuienpuroroBjieHle U NbLIEYI0JbHbIE TONKU
17. O6opyioBaHHE CUCTEM TBUICTIPUTOTOBICHUS

18. [llapoBbie OapabaHHbBIE METHHUIIBI

19. BeICTpOXOIHBIE MOJIOTKOBBIE MEITLHUIIBI

20. IlaxTHBIE MOJTOTKOBBIE MEJILHUIIBI

21. MenbHUITBI-BEHTHIITOPHI

22. CpeaHexoHbIe MEITbHUIIBI

23. Tomnku ¢ TBEpIbIM NIIAKOYAAICHUEM

24. TonKH C )XHUAKUM IIJaKOYIaJIeHUEM

Paznes IX. Termioo0MeH B 3J1eMeHTaX KOTJIA

25. PannarnmmonHblie CBOMCTBA MPOIYKTOB CrOPaHUs

26. Temneparypa ra3oB Ha BBIXOJIC U3 TOIKH

27. Buppl 25KpaHHBIX TOBEPXHOCTEH Harpena

28. PaboTta dKkpaHHBIX TPYO

29. decToHbI

30. TerioBO#M pacyeT MIUPMOBBIX TIOBEPXHOCTEH HarpeBa
31. TenoBOM pacdeT KOHBEKTUBHBIX MaporneperpeBarenei
32. TennooOMeH B IKOHOMai3epax

33. TenooOMeH B BO3yXOMOIOTPEBATEIAX

YO-2 KosnokBuym
Bormpocsl o Temam/paszenam TUCIUTLTAHBL
Paznen I. UcTopum U nepcneKTUBHI Pa3BUTHS TEIJIOIHEPreTUKH
1. CoBpeMEHHOE COCTOSIHUE MUPOBOM SHEPTrETUKHU



2. DHepretuka Poccun, nctopusi U mepcrneKTUBbI

3. Ocobennoctu snepreruku Jlanbuero Boctoka

Paznen V. TenioBoii u 3kcepreTudecKuii 0ajIaHc KOTIA

4. Tlotepst TEMIOTHI C YXOJAIIMMHU Tra3aMu

5. IloTeps TEMIOTHI C XUMUYECKON HEMOJIHOTOM CrOpaHus

6. [ToTtepst TEMIOTHI C MEXaHUYECKOW HEMOTHOTOM CropaHus

7. IloTepst TEMIOTHI OT HAPYKHOTO OXJIAKICHUS

8. [loTepst TEMIOTHI ¢ PUBNYECKUM TEIIOM LIUTaKa

Paznen VII. Cxxuranue 3HepreTu4ecKoro TonjinBa

9. Tonku ¥ TOPENKYU AJI CKUTAHUS Ta3000pa3HOT0 TOIUIMBA

10. dopcyHKH IS )KUAKOTO TOILIMBA

11. KoMOuHHMpOBaHHBIE ra30-Ma3yTHbBIEC TOPETKU

12. Knaccudukanus ciIoeBbIX TOTIOK

Paznesa XIV. AOpa3uBHBIN M3HOC, KOPPO3Hsl, 3arpsi3HEHHE M OYMCTKA
IOBEPXHOCTEH HArpeBa

13. Tlpuuunbl abpa3uBHOTO U3HOCA

14. BnusHuE M3HOCA Ha HAJIEKHOCTH pabOTHI KOTJIa

15. HuzkoreMmmeparypHas KOPpO3us JIEMEHTOB KOTJIa

16. BricokoTeMiiepaTypHast KOPpO3Us IJTE€MEHTOB

17. Koppo3usi BHyTpEHHUX [TOBEPXHOCTEN HAarpeBa

18. 3arps3HeHUe MIEMEHTOB IMOBEPXHOCTEH HarpeBa

19. Ouncrtka Hapy>KHBIX TOBEPXHOCTEH HarpeBa OT 3arps3HEHUI

Paznesn XV. 3ammura okpyxkawiueil cpeabl 0T BpeIHbIX BbIOPOCOB NpH
IKCIIYAaTALMU KOTJIOB

20. Bwuapl 3arps3HeHus, BO3ICUCTBYIONINE Ha OKpYyKaromyto cpeay oT TOC

21. Knaccudukaiys BpeaHbIX BBIOPOCOB

22. OO6pa3oBaHHE OKCUAOB a30Ta MPU TOPEHUU

23. OO6pa3oBaHHE OKCHAOB CEPHI

24. Tlpouue BpeaHbIC BEUIECTBA B MPOIYKTaX CTOPAHHMS

25. 3o050ynaBIMBaHUE

26. Twunsl 30J0yJI0BUTENEH

27. CHmxeHne BEHIOPOCOB OKCHIOB a30Ta

28. OuncTKa ABIMOBBIX Ta30B OT OKCHJIOB CEPhI

IIP-1 KypcoBoii nmpoekT
TeMbl KypcOBBIX IIPOEKTOB

BpInonHUTE MOBEPOYHBIM TEIUIOBOM pacyeT IbUICYTOJBHOIO IapOBOro
KOTJIA C 3aJaHHBIMHU BJIAXKHOCTBHIO TOILJIMBA U MTAPONPOU3BOIUTEIHHOCTBIO.
IIpeaBapureibHble pacyersbl



[IpousBecTu mepecueT cocTaBa M yAEIbHOM TEIJIOTHI CrOpaHUs TOIUIMBA HA
3aJIaHHYIO BIAXHOCTh. OnpenenuTsb KO3PHUIUEHTHI U30bITKa BO3yXa U MPUCOCHI
0 JIEMEHTaM KOTJa. BUUCIuTh TeOpeTUYeCKre U AEHCTBUTEIbHBIE 00bEMBI
BO3]lyXa U MPOJIYKTOB CTOPAHUSI.

TenoBble pacueTsl

[IpousBecTu pacueTsl TEIUIOBOTO OanaHca U TEINIOOOMEHa B 3JIeMEHTaxX
KOTJIa TIPH 3a/1aHHOM KOH(UTYpaIIH.

KoHcTpyKTHBHBIE pacyeTsbl

BbINONMHUTE KOHCTPYKTUBHBIE PacyeThl TOMKW W DJIEMEHTOB KOTJA IpH
3aJlaHHOM KOH(UTypaluu

Bb10op o6opynoBanusi

BrimonHuTh BBIOOpP 000pyI0OBAaHUS MBIIECHCTEMBI H TOPEIOYHBIX YCTPOMCTB

I'padpuyeckast yacTp

Pa3paboTaTh cxemy KOMIIOHOBKH KOTEJIbHOTO arperata (popmar A4), cxemy
CUCTEMBI MbUIeNpUroToBiieHus (popmat A4), cxemy napoBOJSHOIO TPaKTa
(popmat A4), cxemy maponeperpeBareis (popmar A4), cxeMmy MPUCOCOB BO3TyXa
(popmat A4), TuarpamMmy U3MEHEHHS TeMIepaTypsl pabouux ten (popmar A4),
ACKU3BI K KOHCTPYKTUBHBIM pacdeTam (popmatsl A4), Ipo0JbHBIN pa3pe3
KoTeNbHOro arperata (dhopmar Al).

3aaHus 10 BapruaHTaM

No Mapka MecropoxaeHue 3anaHHas Harpy3ka | Temmneparypa
BapHaHTa KOTEJIBHOTO 1 Mapka BJIQXKHOCTb, KoTia, % YXOASIIUX
arperara TOILJINBA % ra3os,
(3aBojaCcKOE
0003Ha4YeHUE)
1 bK3-75-39 bukunckoe 1b 45 100 165
2 bK3-75-39 Paxosckoe 1b 44 100 167
3 bK3-75-39 Wpmia- 36 70 148
boponunckoe 2b
4 BbK3-75-39 JIunosenkoe /] 10 70 150
5 bK3-210-140 bukunckoe 1b 40 100 172
6 bK3-210-140 [TaBnoBckoe 1b 42 100 168
7 BbK3-210-140 PertuxoBckoe 38 100 170
1b
8 bK3-210-140 PaiiunxuHCKOE 48 100 165
2b
9 BbK3-210-140 Wpma- 34 70 144
boponunckoe 2b
10 BbK3-210-140 | Xapanopckoe 1b 42 70 146
11 TI1-170-110 [MapTuzanckuit 6 100 174
6acceitn 2K
12 TI1-170-110 Jlunosenkoe ] 10 100 169




13 TI1-170-110 Heprourpunckoe 9 70 150
K
14 TI1-170-110 VYpransckoe I' 12 70 149
15 bK3-220-110 HOxHbIi 11 100 166
Caxamun I
16 bK3-220-110 Hepronrpunckoe 11 100 168
3CC
17 BbK3-220-110 [TapTuszanckuit 7 100 170
Oacceiin I
18 bK3-220-110 Huxonsckoe /] 8 100 162
19 bK3-220-110 ApTeMOBCKOE 25 70 143
3b
20 bK3-220-110 VYpranscko I' 12 70 145
21 BbK3-670-140 bukunckoe 1b 42 100 169
22 bK3-670-140 [TaBnoBckoe 1b 39 100 170
23 bK3-670-140 PerTuxoBckoe 39 70 149
1b
24 BbK3-670-140 PaitunxuHckoe 39 70 145
2b
25 bK3-320-140 [Mapruzanckuit 7 100 163
6acceitn T
26 bK3-320-140 Kaaxemckoe I' 6 100 160
27 bK3-320-140 YynbmakaHCKOE 8 70 138
X
28 BbK3-320-140 HOxubII 12 70 140
Caxanun ]

Kpurepuu ouenku (YCTHBII 0TBET) HA co0eceI0BaHUMN

v 100-85 GamtoB (OTJIMYHO) - €CIM OTBET IMOKA3BIBACT MPOYHBIC 3HAHUS
OCHOBHBIX MPOIECCOB M3y4aeMOM MPeMETHON 001acTH, OTJIMYAETCs TIIyOMHON U
MOJIHOTOM PaCKpBITUSI TEMBI; BIaJCHUE TEPMHUHOJIOTUYECKUM aIMapaToM; yMEHUE
OOBSICHATh CYIIHOCTb, SIBICHHUW, TMPOLIECCOB, COOBITHI, J€1aTh BBIBOJABI U
000O0mIeHNs, JaBaTh AapryMEHTUPOBAaHHbIE OTBETHl, NPUBOAUTH IPUMEPHI;
cB0OOIHOE BJIaZICHUE MOHOJIOTUYECKON pedblto, JOTUYHOCTh u
MOCJIEIOBATEIBHOCTh OTBETA; YMEHUE TMPUBOAUTH MPHUMEPHl COBPEMEHHBIX
npo0semM u3ydaemMoi 00J1acTu.

v’ 85-76 - GamtoB (XOpOIIO)- OTBET, OOHAPYKUBAIOLIHMIA MTPOYHBIC 3HAHUS
OCHOBHBIX MPOIIECCOB M3y4aeMOU MPeIMETHON 001acTH, OTIMYACTCs TIIyOMHOU U
MOJIHOTOM PaCKPBITUSI TEMBI; BIaJCHUE TEPMHUHOJIOTUYECKUM aIMapaToM; yMEHUE
OOBSICHATH CYIIHOCTb, SIBICHHUH, TMPOLIECCOB, COOBITHI, JAenaTh BBIBOJABI U

00001IeHNsI, JaBaThb AapryMEHTHPOBAHHBIE OTBETHI, MPHUBOJUTH TMPUMEPHI,



cB0OOIHOE BJIaJICHUE MOHOJIOTHYECKOU peublo, JIOTUYHOCTb U
HOCJIEI0BATENBHOCTh OTBETa. OJHAKO JOIYCKAeTCsl OJHA - JABE HETOYHOCTU B
OTBETE.

v 75-61 - OGamr (YIOBIETBOPHMTENLHO) —  OLIEHMBAETCS  OTBET,
CBHUJICTEJILCTBYIOIMKA B OCHOBHOM O 3HAHHMM IPOLECCOB M3YyYaeMOW IPEAMETHOMN
o0nacTd, OTIMYAIOUIMICS HEIOCTATOYHOM TIIyOMHOW M TOJHOTOM pPaCKpBITHS
TEMBbI, 3HAaHHEM OCHOBHBIX BOIPOCOB TEOpUHU; cIab0 CcHPOPMUPOBAHHBIMU
HAaBBIKAMM aHaJW3a SBJICHUM, MPOLIECCOB, HEAOCTATOYHBIM YMEHHEM JaBaTh
apryMEHTHUPOBAHHBIE OTBETHl U MPUBOAUTH MPUMEPHI; HEJOCTATOUYHO CBOOOHBIM
BJIQ/ICHUEM MOHOJIOTMYECKONH pPEUbl0, JOTMYHOCTBIO M TIOCJEI0BATEIBHOCTHIO
orBeTa. Jlomyckaercsi HECKOJIbKO OIIMOOK B COJEP)KaHWU OTBETa; HEYMEHHE
NPUBECTU TMPUMEP Pa3BUTHS CHUTyallMd, NMPOBECTU CBSI3b C JPYTUMHU ACHEKTaMU
U3y4aemMoil 001acTu.

v' 60-50 OamioB (HEYIOBICTBOPUTEIBHO)— OTBET, OOHAPYKUBAIOIIHIA
HE3HAHHWE TMPOIECCOB H3ydyaeMoOW MpeIMETHOM 001acTH, OTIWYaAIOIINICS
HErnyOOKMM pacKpbITUEM TEMbl; HE3HAHHUEM OCHOBHBIX BOIIPOCOB TEOPUH,
HEC(OPMUPOBAHHBIMM HAaBbIKAMHU aHalM3a SIBJICHHUM, NPOIECCOB; HEYMEHUEM
JlaBaTh apryMEHTHPOBAHHbIE OTBETHI, CJIA0bIM BJIaJIEHUEM MOHOJOTUYECKON
peubl0, OTCYTCTBUEM JIOTUYHOCTH U ToOcienoBaTeiabHOoCcTH. JlomyckaroTcs
cepbe3Hble  OMMOKM B  COAEpPXKAHUM  OTBETA; HE3HAHHE COBPEMEHHOMU
poOIeMaTUKU U3y4aeMoil 001acTH.

Kpurtepuu BbIcTaB/IeHHSI OLIEHKHU CTY/IEHTY HA 3a4eTe/ IK3aMeHe
no aucuuiuiniHe «KoreabHble yCTAHOBKH M MMAPOTreHEPATOPbI»

bansl Ouenka 3auera/
(pEeUTHUHTOBO IK3aMeHa TpedoBanus k chopMUPOBAHHBIM KOMIIETEHIUAM
1 OIICHKH) (crangapTHas)

OneHka «OTIMYHO» BBICTABISIETCA CTYIEHTY, €CIH OH
IyOOKO W TMPOYHO YCBOWJI MPOrPaMMHBIA MaTepuall,
HCYEpIbIBAIOIIE, IOCIEI0BATEIbHO, YETKO M JIOTUYECKHU
CTPOMHO €ro M3JIaraeT, yMeeT TECHO YBS3bIBATh TEOPHIO C
MPaKTUKON, CBOOOJHO  CHpaBiseTCs C  3aJadyaMu,
BOIpOCAMM W JAPYTMMH BUJAaMU TPUMEHEHUs] 3HAHUU,
MpUYeM HE 3aTPYIHSAETCS C OTBETOM TPU BHIOW3MEHEHUH
«3aumenoy/ 3a/1aHu, UCIIOJIb3YET B OTBETE Marepuan
«OMAUYHON MOHOrpaduyeckoit JTUTEPATYPHI, MIPaBUIILHO
000CHOBBIBAET MIPUHATOE pelieHue, BIIAJICET
Pa3HOCTOPOHHUMH HaBBIKAMU W TPUEMAMH BBIOJTHEHUS
MPaKTUYECKUX 3aJad. YBEPEHHO 3HAeT OCHOBHBIE
MPUHIMIIBI  HAJACKHOU, Oe3omacHO U 3¢ HEeKTUBHOM
JKCIUTyaTalldd M PEMOHTa MaporeHepaTopoB M HX
BCIIOMOTaTEJIbHOTO O0OPY/IOBaHMS, OCHOBBI BBITOJTHEHUS
TEIJIOBBIX, THAPOJAMHAMUYECKUX, a’pOAMHAMUYECKUX U

100-86




Bbamisl
(pEeHTHHTOBO
1 OIICHKH)

Onenka 3auera/
IK3aMEHA
(crannaptHas)

TpeodoBanus kK chopMUPOBAHHBIM KOMIIETEHIIUAM

NPOYHOCTHBIX  pacueToB.  OmpenensaTb  TEXHUKO-
HSKOHOMHYECKHE TapamMeTpbl pabOThl KOTIAa M KOTEIbHOU
YCTAaHOBKH. YMEET INPHUMEHSTH IOJydeHHBbIC 3HAHHUSA B
o0lacTH  TpaMOTHOM  JKCIUTyaTalldd, pEeMOHTa U
00CITy’)kKMBaHHs MapOBBIX KOTJIIOB W BCIIOMOTATEIBHOTO
obopynoBanusi. CBOOOJHO OIEpHPYeT ClEHUATLHBIMU
TEXHHYECKUMH  TEPMUHAMU.. OtnuuHO  BiAzeeT
TCOPCTUUCCKUMU 3HAHUAMU U YMCCT UX HCIIOJIB30BAaTh HaA
NPaKTHKEe, OCHOBBIBASCH IIPM 3TOM HE TOJBKO Ha
JIEKIIMOHHBIN MaTepHa, a CTaBsi B OCHOBY HH(POPMALIUIO U
HaBBIKH, IPUOOPETEHHBIE ITPHU CAMOCTOSATEIILHOM padoTe.

85-76

«3aumeHnoy/
«xopoutoy

OrneHka «XOpOIIO» BBICTABISACTCS CTYICHTY, €CJIH OH
TBEPJO 3HAET Marepuaj, TPaMOTHO M IO CYIIECTBY
W3JIaraeT ero, He JIOIYCKasl CYIIECTBEHHBIX HETOYHOCTCH B
OTBETE Ha BOIPOC, NMPABWIBHO PUMEHSIET TCOPETUUICCKUE
MOJIOKCHUST TIPH PEIICHUU MPAKTUICCKUX BOIPOCOB U
3aja4, BJaJiceT HEOOXOIUMBIMU HABBIKAMH M TPUEMaMU
WX BBINOJHEHUA. JlOCTAaTOYHO XOPOIIO 3HACT OCHOBHBIC
MPUHIMIIBI  HAJACKHOW, Oe3omacHO u 3¢ dEKTUBHON
IKCIUTyaTalldd H PEMOHTA TMaporeHepaToOpoB U WX
BCIIOMOTATEIILHOTO O00OPYJOBAaHHUS, OCHOBBI BBIITOJIHECHHUS
TEIUIOBBIX, THJIPOJUHAMHYCCKHUX, adPOJUHAMUYCCKUX U
MPOYHOCTHBIX  PacyeToB. Onpenensitb ~ TEXHHUKO-
SKOHOMHYECKHE TMapaMeTphbl padOThl KOTJA W KOTEIBHON
YCTaHOBKHU. YMEeT NPHUMEHATh MOJyuyeHHbIe 3HaHUS B
o0jacT  TpaMOTHOW  OJKCIUTyaTalldd, pPEMOHTa |
0o0CTyXKMBaHUSI TAPOBBIX KOTJIOB U BCIIOMOTATEILHOTO
obopynoBanus. JlomyckaeT Mpu OTBETe MHUHUMAIBHOE
KOJMYEeCTBO  He  ToyHocTed. B momaBnsromem
OOJIBIIMHCTBE CITy4aeB yMEET IMPUMEHSTh ITOTYICHHBIE
3HaHHUA B O0JIACTH TPaMOTHOM JKCIUTyaTallMH, PEMOHTa U
00CTyXKMBaHUS TAPOBBIX KOTJIOB W BCIIOMOTATEIIEHOTO
obopynoBanusi.  JlocTaTOYHO  yBEpEHHO  OMEpUPYET
CHEIMATLHBIMI  TEXHUYCCKUMH TEPMHUHAMHU. XOPOIIIO
BIIAJIEET TEOPETHUECKUMH 3HAHUSIMH.

75-61

«3aumenoy/
«yoosnemeopumen
bHOY

OHCHKa «YOOBJICTBOPUTCIILHO» BBICTABJIACTCA CTYACHTY,
€CIIM OH UMEET 3HaHUS TOJIbKO OCHOBHOI'O MaTepHasa, HO
HE YCBOMJI €T0 JIeTaJIeH, TOMyCKaeT HETOYHOCTH,
HE/I0CTaTOYHO MPaBUIIbHBIE (POPMYITUPOBKH, HAPYIIEHUS
JIOTMYECKOH MOCIIEOBATEIEHOCTH B U3JI0KCHUN
IPOrpaMMHOT0 MaTepuaa, UCIIbIThIBAET 3aTPYAHEHUS MPH
BBITIOJTHEHUH MpakTH4Yeckux padot. [loBepxHOCTHO
BJIaJI€CT 3HAHUSMHU OCHOBHBIX NPUHIIUIIOB HAIEKHOH,
6e3omacHoi 1 3¢ (HEeKTUBHON HKCIUTYaTallMK U PEMOHTA
MaporeHepaToOpPOB U X BCIIOMOTaTeIbHOI0 000PYA0BaHUS,
OCHOBBI BBITIOJTHCHHA TCIJIOBBIX, THAPOANHAMHUYCCKUX,
a’pOMHAMUYECKHUX M TPOYHOCTHBIX pacueToB. B
JIOCTATOYHOM CTETNIEHU YMEET ONPEIEATh TEXHUKO-
HYKOHOMHYECKHUE MapaMeTpbl paboThI KOTJIA U KOTEIbHOM




Bbaniabl
(pEeHTHHTOBO
1 OIICHKH)

Onenka 3auera/
IK3aMEHA
(crannaptHas)

TpeodoBanus kK chopMUPOBAHHBIM KOMIIETEHIIUAM

YCTAaHOBKH. I[OHYCKaCT IIpu OTBETEC OIIMOKH K HETOYHOCTH
HC ABJIAIOMIUCCA KPUTUICCKUMU. Yactuaao YBCPCHHO
OIICpUPYET ClICHHUAJIBHBIMHA TEXHUYCCKUMU TEPMUHAMMU.
yI[OBJICTBOpI/ITCHBHO BJIaACCT TCOPCTUICCKUMU 3HAHUAMMU.

60-50

«He 3aumenoy/
«HEYO0BIIeMBEOPUM
elIbHO»

O1eHKa «HEeyI0BIETBOPUTEILHOY BBICTABIISETCS
CTYIEHTY, KOTOPBII HE 3HAET 3HAUYUTEIBHON YacTH
MIPOrpaMMHOT'0 MaTepuaa, JOMyCKaeT CyIeCTBEHHbIC
OLIMOKHU, HEYBEPEHHO, C OOJBIINMHU 3aTPyIHEHUSIMU
BBITIONTHSIET MpaKkTU4IecKue padboTel. Kak mpaBuio, omeHka
«HEYIOBJIETBOPUTEIIbHO» CTABUTCS CTYACHTaM, KOTOpbIE
HE MOT'YT IIPOJIOJDKUTH 00y4YeHue 0€3 JOMOTHUTETbHBIX
3aHSTHI IO COOTBETCTBYIONIEH nuciuminHe. He 3Haer,
WJTY 3HAET JIUIIh MAJIyIO0 YaCTh MaTepHalia o0 OCHOBHBIM
MIPUHIIAIIAM HAJIEKHOM, Oe301acHoi U 3G (HEeKTUBHOMN
JKCIUTyaTalliy U PEMOHTA MaporeHepaTopoB U UX
BCIIOMOTaTeNbHOT0 00opyaoBanusi, C TPyIOM BBINIOJIHSET
WJIM HE MOJKET BBITIOJTHATD BHITIOJTHEHHS TEILJIOBBIE,
TUAPOIMHAMUYECKHE, a9POAMHAMUYECKUE U MIPOYHOCTHHIE
pacueTsl KOTJIOB U BCIIOMOTaTeNIbHOTO o0opynoBaHus. He
YMEET OMPEILISTh TEXHUKO-9KOHOMHYECKHUE TTapaMeTphl
paboThI KOTJIA U KOTENBHOHN yCTaHOBKH. [{omyckaeTr mpu
OTBETE TPyObIe OMIUOKH, UITN HE MOKET JIOTUYECKH
BBICTPOHUTH OTBET. He ymeeT onepupoBath crielualbHBIMU
TEXHHYECKUMHU TepMHUHAMU. [loKka3pIBaeT HE 3HAHUE
0oJbIIIeH YacTH TEOPETHUECKOT0 MaTepuaa.
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