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1. e ¥ 3212494 TUCHUATIIMHBI

[lenpto wm3ydeHus AUCHMIUIMHBI «COBpPEMEHHBIE 3HEPreTMYECKHE TEXHOJIOTUU»  SBISAETCS
NOArOTOBKAa 0OakaJllaBpoB, CHEHHAIU3UPYIOIIUXCS B 00JacTH HKOHOMHUKHM CBSI3aHHOM C
sHeprooOecneyeHneM npeanpusaThi. Llenplo n3ydeHus AUCUHUILIMHBL SBJSIETCS NpUOOpeTeHue
3HaHUH O THNAaX ¥ KOHCTPYKLHMSAX HApOBBIX, BOJOTPEHHBIX M MapOBOAOIPEHHBIX KOTJIOB, 00
OpraHu3allMi C)KUTaHUS OPraHMYECKUX TOIUIMB B TONKaX KOTJIOB, O TEMJIO()U3MYECKHX U
TUAPOra30MHAMUYECKUX MPOLIECCAX, IPOTEKAIOIIMX B Ta30BO3IyIIHOM U [1apOBOSHOM TPAaKTaX
KOTEJIbHON YCTaHOBKH, 00 YCIIOBHSIX paOOThl IOBEPXHOCTEH Harpesa

3agaveli u3yyeHHsl JAUCHUILUIMHBI  SBISIETCS  NPUOOpETEHHUE  HABBIKOB  I10
KOHCTPYHPOBAHHUIO KOTJIOB, BBINOJHEHUIO TEIUIOBBIX, TMAPABINYECKUX, a3POJMHAMUYECKUX U
OPOYHOCTHBIX ~ PAcyeTOB  MPU  YCIOBUM  OOECHEYEHHS  3a/laHHbIX  XapaKTePUCTHK:
MIPOU3BOUTEIIEHOCTH, TApaMETPOB PAa0OUMX Cpeld, HAJACKHOCTH M SKOHOMHYHOCTH PabOTHI
KOTJIa U BCIIOMOTaTeJIbHOTO 000PYI0BaHHUS.

2. MecTo IMCHUIIMHBI B CTPYKTYype 00pa30BaTeibHOM MPOrPaMMbl
VYuebHasa aucuuiuinHa «COBpeMEHHbIE YHEPreTUYEeCKUe TEXHOJIOIHN» SBIseTCS 0053aTesIbHOM
JUCHUTUTMHOW TIO BBIOOPY CTYAEHTAa MaTeMaTHYeCKOTO W ECTECTBEHHOHAYYHOTO IHUKJIA B
yuebHoM 1uiane OII nanpasnenus 38.03.01. «DkoHOMUKa» U npeaycMOTpeHa s u3yueHus B 1
ceMecTpe Kypca, 0a3upyercs Ha 3HAaHWW OOUICTEXHWYECKHX M CIEMUAIBHBIX IHCHUIUINH:
«Xumus, Pusuka, MaremaTnka, MupoBas 3KOHOMHMKA W MEXIAyHApOJHbIE SKOHOMHYECKHE
OTHOIIEHHs, TEeXHOJIIOTUYEeCKOe  NPEANPUHUMATEIILCTBO, ODKOHOMHKA  JHEPreTHYECKUX
NPEANPUATHIA.

3. IlepeueHb NJIAHMPYEMBIX Pe3yJIbTATOB OOy4YeHHs] MO JAUCHHUILIAHE
(Moay.J110), COOTHECEHHBIX c HHAUKATOPAMH JOCTHKEHUS

KOMIIeTeHIIMH

Hpouecc HU3YyUYCHUA  JUCHUINUIMHBI  HAIIPpAaBJICH Ha (1)OpMI/IpOBaHI/Ie CJICAYIOIUX

KOMIIETECHLINN:
Tabumuna 1
Kon mo ®I'OC NuaukaTopsl 10CTHKEHUSA Ilnanupyembie pe3yabTaThl
o0yuenusi no gucuumianue (3YB)
YHuBepcaibHbIE
YK-1 Crnocoben VK-1.1 BpiOupaer HUCTOYHHMKH | 3HATH:
OCYILECTBIATh MOUCK, | HH(OpMaIUH, aZIcKBaTHBIE | — NPUHLIMIT ~ JEHCTBUS U
KPUTHUYECKMM aHAJIN3 | IIOCTaBJICHHBIM 3aJa4aM KOHCTPYKTHBHBIE 0COOEHHOCTH
u CHUHTE3 YK.1.2. JleMOHCTpHUpYET | KOTEIBHBIX arperaTtoB
uHpopManuy, YMEHHE OCYIICCTBISATh TMOWCK | €CTECTBEHHOW LUPKYJSIMUEH U
IIPUMEHSITD uHopMalMu  paccMaTpUBaTh | MPUHYAUTEILHBIM JBUKCHHEM
CUCTEMHBI  TOAXOJ | paziuYHble TOYKH 3PEHMS] A | TEIUIOHOCHUTES, METO/IBI
TUISL pElIeHNs | pELIeHUs IOCTAaBJIEHHBIX 3a7a4 BBITIOJTHEHUSI KOHCTPYKTOPCKUX U
ITOCTaBJIEHHBIX 3a/1a4 MIOBEPOYHBIX PACYETOB KOTJIA U €ro
ITOBEPXHOCTEN;
- HMCTOYHUKHU SHEpruH,
UCIIONIB3yEMBIE B KOTEJIBHBIX
arperarax, TU/IpaBIMYECKUE
CXEMbI JBHKEHHsI padouell cpeibl




B TPaKTax KOTJIOB;
- CIIOCOOBI HOIATOTOBKH
pa3JII/I‘-IHbIX TOIIJINB Hepez[ nux
C)KUT'aHUEM, CII0COOBI
MOJJEpKaHUsT paboyero pexuma
KOTJIa (mapameTpoB napa,
pacxo/10B, IABJICHHUS);

- KOHCTPYKTHBHBIE
0COOEHHOCTH TOpeJIoK TS
CKUTAHUS Ta3000pa3HbIX, KUJIKHUX,
TBEPJbIX TOTUINB;

— METOIbI CHMDKEHUS
BpeI[HBIX BLI6pOCOB KOTCJIIBHBIMU
arperaTamu.

yMeThb:
~ aHaJIM3UPOBATh Hay4HO-
TCXHUYCCKYIO JOKYMCHTAUWIO H
MHGOPMALIUIO [0 SHEPreTHYECKUM
TCXHOJIOTUAM, IIPOU3BOACTBA n
HOJIyYeHHUs TEIUIOBOM U
AIEKTPUYECKON JHEpruu,
KOTEJIbHOU TEXHHUKE;

- CaMOCTOSITEIbHO pPa30upaThCcs B
HOPMAaTHUBHBIX METOJIMKAX pacyera
U TOPUMCHATL HUX I PCIICHHUA
[IOCTaBJIEHHOMW 3aj1auy;

- HCIIOJIB30BaTh METOOUKHU
TEIUIOBOTO U THPOJANHAMHYECKOTO
pacdyera DJIEMEHTOB KOTEIHHOTO
arperara;

BJIa/1eTh:

- HEO0OX0ANMOM
TEPMHHOJIOTHEH B obnactu
HHEPreTUYECKUX TEXHOJIOT Ui
TEIIO0 u HHEProCHA0XKEHUS
NpPENpUSTHIA, HaBBIKAMU PacyeToB
TOpEHUs pa3IMYHBIX BUJIOB
TOIJINBA, COCTaBIICHUS
MaTepHalbHBIX W TEIJIOBBIX
0ajaHCcOB B DJHEPreTHYECKHX

arperarax;

- OCHOBHBIMH METOAMH
pacuera KOHCTPYKIIMI
SHEPreTUYECKON KOTEJIbHOMN

TEXHUKA M €ro IOBEPXHOCTEH
Harpesa.




4. O0beM IMCUMILUIMHBI M BUABI y4e0HOiI1 padoThI

Taoauna 2
Bcero CemecTpsl
Buj yueOHoi padoThl yacos/ 3a4.e]. 1

0390 0390
KonTakTHas padora (Bcero) 34/1,9 34/1,9
B Tom uncne:
Jlexuuu 17/0,5 17/0,5
IIpakTHyecKue 3aHsATUS
CemuHapsl
JlabopaTopHbie paboThI 17/0,05 17/0,5
CamocrosiTeibHas padoTa (Bcero) 110/3,1 110/3,1
B ToMm uncie:
KypcoBast pabota (mpoekr)
PacuetHo-rpaduueckne paboThl
TP
Pedeparsr 38/1,1 38/1,1
Jlokmagel
ITpe3enTaunu
U (umu) Opyeue 6udvl  camocmosmenbHou
pabomul:
ITonroroBka K 1a00pPaTOPHBIM paboTaM
[ToaroToBKa K MPaKTUYECKUM 3aHATHIM 36/1,0 36/1,0
[ToaroToBKa K 9K3aMeHY 36/1,0 36/1,0
Buj orueTHOCTH 3auer 3a4yer
OBmast TPy10eMKOCTH BCETI'O B yacax 144 144

BCET'O B 3ad4.
JUCHUTIIMHBI 4 4
eTMHHIAX




5. Conep:xaHue TUCHUININHBI

5.1.1 Pa3gespl fMCOMIVIMHBI H BUALI 3aHATHH

Ta0auma
3.
Ne HaumenoBanue pasjea Hacer Hacnt npal:ii:[:cxnx Beero
JICKIIMOHHBIX HaﬁOpaTOpr[X qJacoB
n/n AUCHHILTHHBI IO ceMecTpam I saHsTHil (ceMuHapCKuX)
3aHATHH
1 MecTo 1 poJib KOTEJIbHBIX YCTAaHOBOK 1 1 5
Ha MPOMBINUICHHBIX  MPEANPHUSITHIX.
2 OOmiasi  xapakTepuCTHKa W 1 1 5
3JIEMEHTHI KOTEJIbHBIX YCTaHOBOK.
TexXHOIOTHUECKUE CXEMbI KOTEIBHBIX
YCTaHOBOK.
3 | MarepuasbHBbIii TETIIOBOH H, 1 1 2
JKCEpreTUYecKUi OaaHChl KOTEIbHOM
YCTaHOBKH
4 TexHOIOrnuecKue cXxembl KOTEJIbHbIX 1 1 2
ycranoBok TOC u ADC.
VICTOYHUKHN TEmIOThI
S | IPOMBILUIEHHBIX KOTEIbHBIX 1 1 2
yCTaHOBOK. ['a3000pa3Hoe TOIINBO
6 | )Kuzakoe TOIIMBO 1 1 2
7 | TBepaoe TOMINUBO 1 1 2
8 DHepreTuuecKoe TOIUMBO U €T0 1 1 5
XapaKTEePUCTUKH.
9 | OcHOBBI TeOPHH TOIOYHBIX MTPOLIECCOB 1 1 2
Posib TemIOBBIX ¥ aTOMHBIX CTAHILIMI
10 | Poccuu B DKOHOMHUKE U COLIUAIBLHOMN 1 1 2
cthepe
11 | Knaccudukauuu u tunsl u TOC. 1 1 2
12 OcHoOBHbIE SHEPreTHecKue 1 1 2
MIOKA3aTeNH IEKTPOCTAHLIUH.
Knaccuduxanuu nu tunst u ADC.
13 | OcHOBHBIE 3HEpreTHYecKue 1 1 2
IIOKA3aTeJIN dJIEKTPOCTAHIUM.
14 | Meroas! pactumpenus TOC. 1 1 2
15 PazBepnyTsle TermtoBsie cxeMbl TOC 1 1 5
1 ADC U UX 3JIEMEHTBHI.
Opranu3zanys dKCIuryaTanuu
16 | snexTpocraniuii. PexumMel paboThl 1 1 2
TOC u ADC.
17 KomOunupoBanHast BeIpaboTKa 1 1 5
AJIEKTPOIHEPTUH U TeT1oThl Ha TOC
HUTOI'O: 17 17 34




5.2. .]IeKIII/IOHHLIe 3aHATHUA

Taoauna 4
Ne HaumenoBanue pasjaena
Coaepsxanue pasgea
n/n JTUCIUIIINHBI
1 2 3
Mecto ¥ poiab KOTEIbHBIX YCTAaHOBOK B  CHCTEMax
9HEProxX035A1UCTBA IIPOMBIIUICHHBIX IPEANPUITHIH.
MecTo 1 poJIb KOTEIBHBIX
Hcropust pa3BUTHS U COBPEMEHHOE COCTOSIHME KOTJIOCTPOCHUS
YCTaHOBOK Ha .
JUIS HYXK] ITPOMBILIJICHHON TEIUIODHEPTETHUKH,
1 | npoMBIIUIEHHBIX .
KOTJIOCTPOUTENIbHBIE 3aBOJbl. POJb pPOCCHMCKMX YYE€HBIX B
IpEeANPUATHSIX. .
pa3BUTUH KOTEJIBbHOM TeXHUKU. COCTOSHUE M NEPCIEKTHUBBI
pa3BuTus dHepreTuku B PO u apyrux crpaHax.
[Iporpammbl pa3BUTHS u 3aKOHOJATEIbHbIE aKTBI
npaButenbctBa PO B 001acTH 3HEPreTMKM M TOIJIMBHO-
sHepretuueckor 0as3el crtpanbl. [lman ['ODJIPO. Bompocst
9KOHOMMH TOIUIMBHO-3HEprernueckux pecypcos. Pons TOC un
OO0mass  xapakTepuCTHUKa ADC B  yJOBIETBOpEHMHM  NOTPEOHOCTEN  CTpaHbl B
2 | ¥ 3JIEMEHTHI KOTEIbHBIX NEKTPUYECKON M TEIUIOBOM 3Hepruu. OCHOBHBIE TEHIECHLUU
YCTaHOBOK. passurtus TOC.
O6mmas kinaccuduKanus KOTIOB.
WcTounuky sHEPruu 1Sl KOTIOB POMIIPEATPUATHI.
Koren kak MCTOYHMK 3arps3HEHUs OKPYIKAIOLIEH CpeIbl
XapakTepucTUKa U 00IIMe TEXHOJIOTMUECKUE CXEMbI KOTEIbHBIX
YCTaHOBOK IPOMBIIUIEHHBIX TpeanpusTuii. CXeMbl U OCHOBHbBIE
| bl IPOU3BOJICTBA M1apa, BOABI U IPYTUX TEIl 7
TexXHOIOrnuecKne CXeMbl POTECCLT IPOU3BOAC Pa, BOJIBT M AIPY CIUIOHOCHTEIICH
B KOTJax.
KOTEJIbHBIX YCTAHOBOK. 0 60 a 5 p
. . AQBHEHHUE TEIUIOBOT aJlaHca.
3 | MarepuansHsiii TermioBoit u, II€€ YPaBHEHHME TEIIOBOIO " c acriojaraemasi ¥
. MOJIE3HO 3aTpayeHHas TeIuloTa. TEpU TEIUIOTBI U HUX
AKCEpreTU4ecKuil OanaHchbl p n ai Te IJZOHa oTep C CIIo 5
. I JICHHE. IIJI0BOM .
KOTETBHOI YCTAHOBKH oInpeleacHue emnopoid K I xotna aMonoTpeOeHne
sHeprun u dHeprernueckuit KIIJ[ koTenbHONW yCTaHOBKH.
Okcepreruueckuit 6ananc u KI1J[ kotia
[TpuHIMNIMATbHBIE CXEMBI TAPOTYPOUHHON 3JIEKTPOCTAHIIUU Ha
OPraHMYECKOM U SIEPHOM TOIIMBE. MECTO KOTEIbHOU
TexHOIOrnYeCKHe CXEMBI YCTAaHOBKHM M IaporeHeparopa B TexHojornyeckon cxeme TOC u
4 | KOTEIBHBIX yCTAHOBOK TOC | ADC.

u ADC.

CxeMbl KOTEIIBHOW MW IApOT€HEPAaTOPHOW YCTAHOBKH B
KOMILJIEKCE CO BCIIOMOTaTeIbHBIM 000PY0BaHHEM.

CxeMbl TeHepalMM Iapa M XapaKTEpPUCTHKA IIPOLIECCOB
reHEepaLuu.




N CTOYHUKH TEIIOTHI
MIPOMBIIIIEHHBIX
KOTEJIbHBIX YCTaHOBOK.
["a3000pa3Hoe TOIIHUBO

CocraB razoo0pa3Horo TtoruBa. Kraccudukamus Troprovmux
razoB. Termnogpusnyeckue cBOWCTBA ra3000pa3HOTo TOILIUBA.
[lonroToBka K CXHMrMaHMIO TIa30BOTO TOIUIMBA: TPAHCIOPT,
XpaHeHHue, MOI0TPEB, BOIPOCHI OXPaHbI TPYa.

Opranuszauus  cxuranus  rasoB.  JlupdysuonHoe  u
KMHETHYeCKoe ropeHue. JlamuHapHbli W TypOyJICHTHBIH
¢akensl. CpbIB, OTpbIB M MPOCKOK IIaMeHU. M3iyuenue
ra3zoBoro (akerna.

3

Kunnxkoe TOmINBO

TomiuBo KOTENbHBIX yCTaHOBOK. JKHIKOE TOIUIMBO (MasyT).
Knaccudukammss  masyroB.  Teruodusumdyeckue  CBOWMCTBA
Ma3zyToB. OCOOEHHOCTM M NPUHLMIIBI OPraHU3ALMU CHKUTAHUS
KHUJKOTO TOIIMBA.
Koncrpykuun wma3yTHeIXx ¢opcyHokK. [openku MasyTHbIE,
KOMOMHHPOBaHHBIE.

TBepI[OC TOIIJIMBO

Bunet T1Bepabix TomnmmB (yrosb, TOopd). CocraB TBEpHOro
TOIJIMBA M ero Temiopusnyeckue cpoiictBa.  Iloaroroska k
C)KMTAaHUIO  TBEPJIOTr0  TOIUIMBA:  TPAHCIOPT, pas3rpyska,
XpaHeHHue, 1oj1a4ya K KOTIy.

[TpuHIMNHATBHBIE CXEMBI CKUTAHHSI TBEPIOTO TOTLIIHBA.
Cymka ©  pa3mMoa  TOIUIMBA,  OCHOBHBIE  CHUCTEMBI
nputenpuroropiaeHus. Cymika JbIMOBbIMU razamu. CBOHCTBaA U
XapaKTePUCTUKH YTOJIBHOW IbUIH. 3aKOHOMEPHOCTH pa3MoJa.
Bri6op ontumManbHOW creneHu pa3moia ToruBa. OCHOBHBIE
TpeOoBaHUS TpaBWJ TexHUYecko skcmuyarauuun (I1T3)
MBIICTIPUTOTOBUTEILHBIX YCTAHOBOK.

DHEepreTHyecKoe TOTUTUBO U
€ro XapaKTePUCTHUKU.

[TonsiTre 06 sHepreTudeckoM TorauBe. OpraHnyeckoe u
SIZIGPHOE TOIUTUBO. TOITMBHBIE PECYPCHI U TOTIMBHO-
sHepreTHdeckuii 6ananc PO.

DneMeHTapHBIN cOCTaB TOIIMBA. PacueTHhIe MacChl TOTUIMBA.
[Iepecuer ameMeHTapHOTO COCTaBa C OJTHOW MacChl Ha APYTYIO.
DHEProTeXHOJIOTUYECKOE UCIIOJIb30BAHUE IHEPTETUUECKUX
TOILJIUB.

OCHOBBI TEOPUH TOMTOYHBIX
TPOIIECCOB

OcHOBHBIE XapaKTEPUCTUKH roproyeit maccel. Termnora
CrOpaHHs TOIUIMBA U METOBI €€ ONPENEICHUS. Y CIIOBHOE
TOTUTHBO. Bixox neryunx BemniecTB. CBOWCTBA TBEPIOTO
rOpIOYEro OCTaTKa.

XapakTepucTUKU OaiacTa TOIIMBa. 3014, IIJIaK, O4aroBble
OCTaTKH, UX XMMUYECKHH COCTaB, TEMIEPATypHbIE
XapaKTEPUCTHUKH, UCIIOJIb30BAHHUE.

BnaxxnocTs TomnBa. Coniep:kaHue cepbl B TOILINBE.
IIpuBeneHHbIE BIaXXHOCTD, 30JIbHOCTD, KAK XapaKTEPUCTUKH
SHEPreTHYECKO IIEHHOCTH TOIUIMBA.

Knaccudukanus u MapkupoBka ToruBa. OCHOBHBIE
MECTOPOKJICHHS HCKOIAEMBbIX TOILIUB.




Ponb TemIoBEIX 1 aTOMHBIX

CtpykTypa ymnpaBieHusi sHepreTukoil Poccuu. IlepcrniekTuBbl

pazeutugs TOC u ADC B Poccun. CocrosiHuE 3HEPreTHKU
10 cTaHimi Poccuu B _ UYeuenckoit PecryOinkm.
SKOHOMHKC H COITHATEHOH OcHoBHble 3koHOMMUeckue nokazarenu TOC nu ADC, 3aTpatsl
chepe Ha CTPOUTEIBCTBO, CPOKM OKYHaeMOCTH 3JIEKTPOCTAHIIUH.
DHepreruyeckue pecypcesl. I'paduku Harpy3ox.
Knaccudukanus  TemiaoBbIX  DIEKTPOCTAHIUMH 1O  BUAY
OTITyCKa€MOW DSHEPruu, HCIOJB3YeMOMY TOIUIUBY, THUITY
OCHOBHBIX TYpOUH ISl IPUBO/IA AJIEKTPOTEHEPATOPOB.
T e mp——— EnuHuYHbIE MOIIHOCTM W TapaMeTpbl Mapa 3HEProOJIOKOB,
11 TSC paboTarIIMX Ha OPTaHUYECKOM U SIICPHOM TOTUIHBE.

' Texnonoruueckue cxembl TOC. TemnoBeie cxembl TOC.
Texnonoruueckass cxemMa MNapOTYpOMHHON 3IIEKTPOCTAHIIUH,
paboTaroleif Ha OpraHMYECKOM TOTUIHBE.

1 2 3
Tunsl 3MEKTPOCTaHLUN, HCHOJB3YIOMIMX HETPATUIMOHHBIE U
OCHOBHBIE 3HEPreTHYECCKUE | BO30OHOBIISICMBIC HCTOYHUKH SHECPTUU.
1p | mMoKasatenn I'azorypOunnsie u naporazossie TOC. TermnoBas cxema
AIEKTPOCTAHLIMM. sHeprernueckor ['TY orkpertoro nukina. Tunsl maporazoBbix
TOC. TemnoBblie cxembl naporazoBbix TOC u ux
9KOHOMHYHOCTb. ["'a3oTypbunnsie TOLI. [Taporazoseie TOLL.
TemnoBsie cxembl ADC. OCOOEHHOCTH TEXHOJIOTHYECKUX CXEM
ADC.
[TapoTypOuHHBIE CXEMBI JJIEKTPOCTAHIIMMA, padoTalIUX Ha
SIIEPHOM TOTLITUBE.
Knaccudukanus  aToMHBIX  JJEKTPOCTAaHIMA 1O  THUIY
YCTaHOBJICHHOTO PEaKTOpa: OJJHOKOHTYPHEIE, IBYXKOHTYPHBIE U
TpexkoHTypHbIe. ATOMHBIE ATOI[ n ACT.
DNEeMEHTHI IPUHITUITHATBHBIX TEIIOBBIX CXEM.
Knaccuduranuu u THIB X | Hasyauenue u cojiepKaHue TPHHIMITHATIBHBIX TEIJIOBBIX CXEM
ADC. OcHosHble 3JIEKTPOCTAHIMN HA OPTaHUYECKOM M SJIEPHOM TOILIMBE.
13 | sHepreTuyecKue MoKa3aTean

AJIEKTPOCTAHIIU M.

[MpunnunuansHele  cxeMbl 3HeprotiokoB TOC u  ADC.
Hupkynaunonnsie kKoHTYpsl ADC. JleaspaTtopbl U nuTaTelbHas
ycranoBka. Hacocel TOC u ADC

VYcnoBHbIE 0003HAYEHUST 000PYI0BAHUS U TPYOOIPOBOIOB.
PerenepatuBHble M CETEBblE IMOJIOTPEBATEIM M CXEMbI HX
BKITFOUCHHS.

Tunossle cXeMbl 3HEPrOYCTaHOBOK.

Iloka3atenn TemIOBOM SKOHOMUYHOCTH KOHJIECHCAIIMOHHBIX
TOC u ADC, aHanu3 uX COCTaBIIAIOIIUX.
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Meronb! pacuimpenns TOC.

Pacmiupenue pAeicTByromel 2JIEKTPOCTAHIIMU KakK CIOCO0
OJHOBPEMEHHOT'O0  pEIIeHUs  3aJa4d  MOJEPHMU3ALUU |
yIJIydIIEeHHUS ee 0OIUX SHEPreTHUYeCKUX MoKa3aTeeH.

Bunsl paciupeHus JEHCTBYIOIINX AJIEKTPOCTAHLIMMN:
MIPUCTPOIKa (ycTaHoBKa HOBBIX KOHJICHCALIUOHHBIX
TypOoarperatoB ¢ 6oJyiee BHICOKUMHU HAa4aJbHBIMHU MapaMeTpaMH
rapa) ¥ HaJICTPOMKa ¢ YCTAaHOBKOHM TYpOMHBI 00Jiee BBICOKUX (TI0
CpPaBHEHHIO C TypOMHaMHU JCUCTBYIOLIUX 3JIEKTPOCTAHLIUH)
HaYyaJIbHBIX TAPaMETPOB C IPOTHUBO/IaBJICHUEM.

Oueprernyeckas 3pHEeKTUBHOCTh IPUCTPORKH U HAJICTPOUKH.

15

Pa3BepHyTHIC TEIIIOBHIC
cxeMbl TOC u ADC u ux
SJIEMEHTEL.

Ha3nauenue, coxmepkaHue M COCTaB pa3BEPHYTOH TEMJIOBOM
CXEMBI AJIEKTPOCTAHIIUU U YHEPTETUIECKOTO OJIOKA.

Beibop u cocraBieHHE CXeMbl CTAaHIMOHHBIX TPyOOIPOBOJOB
650uHBIX AneKTpocTaHuui 1 DC ¢ MONepeyHbIMU CBSI3SIMH.
Bribop matepuana, KOJIMUECTBA HUTOK, JUAMETPOB U TOJILIMH
CTEHOK  TJaBHBIX  TPyOOIIPOBOJOB (cBexxero  mapa,
IIPOMEKYTOUHOTO MEeperpeBa v MUTATeIbHOM BObI).

Bp160p OCHOBHOTO ¥ BCIIOMOTATEIILHOTO 000y IOBaHHUS.
Tpy6omposoast TOC u ADC.

Apmarypa CTaHIMOHHBIX TPYOOIIPOBOJOB U €€ XapaKTEPUCTUKH.
CxeMbl BOCIIOJIHEHHMsI HOTEPb BOJbl B IMKJIE, OOECHeYeHHs
[apoM J1ea’paTopoB, IHKEKTOPOB, KOHIIEBBIX YIIOTHEHUN
TYpOUH B IIyCKOBBIX PEKUMaX.

Cxemsl BKIIIOUeHHSI 00BOHBIX ycTpoiictB BPOY u POY

3
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Opranuzanus SKCIuTyaTanuu
ANEKTPOCTAHIUHI. Pexnmbl
pabotel TOC u ADC.

Opranuzanus sxcruryatanun TOC u ADC.

[Tyck ocnoBHOTO 060pynoBanus TOC u ADC.

ITyckoBbIe cXeMBbl OJIOKOB.

MaHeBpeHHOCTh OJIOYHBIX 3JIEKTPOCTAHIUH.

Pexumbr  paborst TOC u  ADC.  DHepreruueckue
XapakTepUCTUKU. MeToapl TOKpPHITHUS MUKOB. Bompocsl
skcrutyatatun - TOC o ADC  um TexoOcmy>KuBaHHS
o0opyI0BaHUA.

OcrtanoB arperatoB M 0s0k0B. OOIIECTaHIIMOHHBIE CHCTEMBI
TOC n ADC. TonmusHoe xo03sictBO TOC u ADC. CucreMsl
TEXHUYECKOTO  BOJOCHAOXEHHMS U 30JIOILIAKOYIAJECHUS.
Bpeansie BeiOpockl TOC u ADC.

Monepauzamuss  u pekoHcrpykuua — TOC.  Ilokasarenun
SKOHOMHMYHOCTH.

17

KomOunMpoBaHHast
BbIpa0OTKA 3JIEKTPOIHEPT U
1 TeraoTel Ha TOC

KoMOuHMpoBaHHas BhIPaOOTKA SJIEKTPOIHEPTHUH U TEIJIOTHI Ha
TOC. Temnosbie cxeMbl TOL. Tennoseie Harpy3ku TOLI.
Ouepretuueckue nokazarenn TOL[. CxeMbl oTmycka Teruia OT
TOILI. PerynupoBanue oTmycka Teria.

CnocoObl TOBBIIIEHHS TEII0BOM d3KoHOMHYHOCTH TOC u ADC.
Havanphblie u koHeuHble mapameTpsl napa Ha TOC u ADC.
Comnpsixennble napameTpsl. [I[pomMexxyTOUHBIN eperpes napa Ha
TOC nu ADC. PerenepatuBHbIN MTOJOTPEB KOHJEHCATA U
MUTATENbHON BOABL. ONTUMATIBHOE paclpeesieHne
pEereHepaTuBHOTO MOIOTPEBA




JlekinOHHBIE 3aHATHSA TPOBOJATCS B (pOpME JEKIMHA ¢ UCIOIb30BAHUEM JEMOHCTPAIIMOHHBIX
CJIaliIOB, TpE3EHTAUUH M BUICOPOJIMKOB, TNPUMEHSAIOTCS HHPOPMALUOHHBIE TEXHOJIOTHH.
IIpoBogutca  neMOHCTpanMss ~ KOHCTPYKIMHM — 2JIEMEHTOB — CHCTeM, cxeM. Ilepeuens
JEMOHCTPUPYEMOIO0  MaTepuajlla M CaMM MarTepuanbl IIPEACTABICHBI B DOCax.
ITpemycmaTpuBaeTcsi CaMOCTOSITENIBHOE BBIIIOJIHEHUE OTIENBHBIX MIUIFOCTPAUi B Pa3laTOYHOM
MaTrepuaiie.

5.3. JlabopaTopHble 3aHATUA (HE IPEITYCMOTPEHBHI)

5.4. IlpakTnuyeckue (CEeMUHAPCKHE) 3AHATHS

Tadauuna 5
Ne | HammeHoBaHue pa3jesa
Coaep:xanue pasaesia
n/n JUCIUIIJIINHBI
TexHonornyeckne cXeMbl KOTEJIbHBIX YCTAHOBOK,
TexHOIOrnuecKne cXeMbl
1 paboTarIIMX HAa TBEPIOM, KUJIKOM U ra3000pa3zHOM
KOTEJIbHBIX YCTaHOBOK TOILIUBAX
TOC u ADC. ]
9 TexHomornuecKne cXeMbl KOTEIbHBIX YCTAHOBOK,
paboTaronyXx Ha KUIKOM M ra3000pa3HOM TOILTUBAX.
Kiaccugukanus KoTenbHbIX TOIUIUMB (Ta3000pa3Hoe U
3 KHUJIKOE TOIIUBO) U UX XMMHYECKHI COCTaB.
OCHOBBI TEOPUU TOIIOYHBIX .
Tennoduznyueckne cBOWCTBA KOTEIBHOTO TOILINBA.
IIPOLIECCOB
4 Pacuetsl ropeHus TBEpABIX, XKUIKHX U ra3000pa3HbIX
TOTUTHB. AHAJIU3 PE3yJIbTaTOB pacueTa ropeHus TOTUINBA.
MarepuanbHbIi, TEMIIOBON
5 Y DKCEPreTUYECKHI MarepuanbHbIi U TEMJIOBOW OanaHC mporecca TOpeHus
OanaHChl KOTETbHON TOILIMB.
YCTaHOBKH
5 Cxkuranue ra3000pa3HOTO U KHUAKOTO TOIUIMBA B
N cToUYHUKH TEIIOThI KOTEJIbHOM arperare.
MPOMBIIIIEHHBIX
KOTEJIbHBIX yCTAHOBOK. .
N3yueHnne KOHCTPYKIIUIA COBPEMEHHBIX TOPEIIOK ISt
["a3000pa3Hoe TOMIMBO
7 CKUTaHMs Ta30BOro TomauBa. OCBOEHME METOIMKHU pacuera
CMECUTEIBHOM ra30BOM FOPEIIKH.
XapakTepucTrka
Knaccudukanus ropenok asis ra3oBoro tormimsa. Pacuer
8 Hporecca rOpeHus N .
HEHTPOOEIKHOI MeXaHN4eCKOH (OPCyHKH.
TOTUTMBA
Tomnku mIst CKUTaHus
9 | )KMJKOTO M TBEPJIOTO Cikuranue raza COBMECTHO C IpyTMMH BUIaMU TOILIMBA
TOIIJTMBA
Texnonoruueckue cxembl TOC. Temmoeie cxembl TOC.
10 Knaccudukanuu u tunsl | TexHonornueckas cxema MnapoTypOMHHOW 3JIE€KTPOCTaHIUH,

u TOC.

pa60TaromeI71 Ha OPraHnv4cCKOM TOIIJIMBEC.




OCHOBHEIE

Temunoas cxema sHeprerrudeckoi I'TY OoTKpbITOro nuKia.

1 13-11({)?}; EZ:ZIESICKHG Tunsl napora3zoBsix TOC. TenmoBbie CXeMbl TAPOTa30BbIX
SICKTPOCTAHIIHIL, TOC u ux skoHOMU4HOCTh. ["a30TypOuHHbBIE TOLI.
[Taporazossie TOLI.
Buasl  pacmmpeHus — JEHCTBYIOIIUX — 3JIEKTPOCTAHIIMIA:
npucTpoiika  (ycTaHOBKa  HOBBIX  KOHJEHCAIIMOHHBIX
MeTojb! paciumpenus TypboarperatoB ¢  Ooiee _ BBICOKHMA  HAYaJIbHBIMH
12 | e napameTpamM mapa) ¥ HaJCTpOHKa C yCTaHOBKOM TYpOMHBI
' 0oJiee BBICOKHX (110 CPaBHEHHIO ¢ TypOMHAMH JEHCTBYIOIINX
JIEKTPOCTAHIIUN) Ha4aJIbHBIX [1apaMeTpoB C
IIPOTUBO/ABIICHUEM.

IIpakTnyeckue (J1aGopaTopHbIe) 3aHATHS TIPOBOIATCA C HCIOJIB30BAHHEM HEOOXOIUMBIX
TEXHUYECKUX U WH(POPMAIMOHHBIX MAaTEPUAJIOB: MMOATOTOBJICHHBIE B BHJC TAOJHII, TPAQHUKOB,
CXeM, IPUHIUIHAIBHBIX TEXHOJIOTUYECKUX cXeM U T.A4. CTyIeHTaM Iepenaercs MaTepuan Ha
AJIGKTPOHHOM HOcHTeNe. MaTepualibl epelatoTcs CTyACHTaM Ha Kadeape nin B OMOIHOTEKE B
ANIEKTPOHHOM BHJIe. Ha 1abopaTOpHBIX 3aHATHAX MaTEpHAIBI TPEAOCTABIISIOTCS METOJUYECKUM
nocoOueM, B KOTOPOM HU3JIOXKEHBI TCOPETUYECKUE ACTCKThl M3y4aeMOW TEMbI, MPEICTaBJICHBI
CXeMa YCTaHOBKHM HEOOXoauMmble Tpaduku pacdeTHbie Qopmynsl. JlabopaTopHas pabora
BBIMOJIHSCTCSI HAa CIICIUATM3UPOBAHHBIX CEPTH(DUIIMPOBAHHBIX CTEH/AX, a TAKKE Ha OCHOBE
pa3paboTaHHOH KOMITBIOTEPHOM MPOrpaMMbI B BUPTyaJIbHOU (opme.

6. CamocrosiTesibHast padoTa Mo JUCUUILIMHE

6.1 BOl'lpOCbI AJIA CAMOCTOATECIBHOIO H3YYCHUA

rf/i Tembl 17151 CAMOCTOSITEILHOTO M3Y4CHHSA
1 Ponp poccuiickux yYeHBIX B Pa3BUTHH KOTENbHOW TeXHHKU. CocTosiHuE U
NEPCIIEKTUBBI Pa3BUTHs SHepreTuku B P u npyrux crpaHax.
2 [TporpaMMbl pa3BUTHSI U 3aKOHOAATEIbHBIE aKThI ITpaBUTeNibcTBa PO B 0Osactu
SHEPreTUKHU U TOIJIMBHO-3HEpreTuyeckor 6a3sl crpansbl. [Tnan 'ODJIPO.
3 XapakTepucTuka M O0IIHMe TEXHOJIOTMYECKHE CXEMbl KOTEIbHBIX YCTaHOBOK
IIPOMBIIUIEHHBIX PEANPHUSATHIA.
4 CucreMbl TEXHUYECKOTO BOJOCHA0KEHUS U 30JI01IaKoy 1aieHus. BpeaHbie BEIOPOCH
TOC u ADC. Moaepnuzanus u pekoHcTpykuus TOC. [lokazarean 5KOHOMUYHOCTH.
5 CnocoObl moBbilieHust TermoBoi 3xkoHoMuyHocTH TOC um ADC. HavanbHble u
KoHeuHble nmapameTpsl napa Ha TOC u ADC.
6 | 'a3orypOunHBIe U maporazosbie TOC.
7 CucTeMbl TEXHUYECKOT'O BOJIOCHAOKEHHSI U 30JI0IIUTaKOY 1aieHus. Bpeanbie BEIOpOCH
TOC u ADC. Monepauzanust u pekoHcTpykis TOC. Tlokazarenn SKOHOMUIHOCTH.
8 | IMorepu mapa u koHeHcata Ha TOC 1 ADC, crmocoOBI UX CHMYKEHUS ¥ BOCITOJTHECHHSI.
9 Pacmmpenue neficTByIoIIeH 2IEKTPOCTAHIIMU KaK CIIOCO0 OHOBPEMEHHOI'O PEICHUs
3aJ1a4u MOJICPHU3AIMH U YIYUIIEHUs €€ 00X YHEPreTHIECKUX TOKa3aTeleH.
10 | OnpeneneHue TEXHUKO-9KOHOMHUYECKUX MOKa3zaresnen TypboycranoBku U TOC.
11 | Knaccudukauusi TEMI0BbIX IEKTPOCTAHIMN MO BULy OTIYCKaeMON SHEpPIrHH,




UCIOJIb3YEMOMY TOIUIMBY, TUIIY OCHOBHBIX TYpOUH sl IPUBO/IA
AJIEKTPOTE€HEPATOPOB.

12 | KoHcTpykuuu Ma3yTHBIX popcyHOK. ['openku Ma3yTHble, KOMOMHHUPOBAHHBIE.

13 [TpenoTBpatienne BpeaHbIX BEIOPOCOB. Bompock! sKkcIuTyaTanuu 1 oXpaHa Tpy/a npu
COKUT'aHUH JKUJKOI'O TOIJIMBA

Br160p ontumainbHOM cTeneHu pa3Moia ToruBa. OCHOBHBIE TPeOOBaHUS MPaBUII

14 .
texHrueckoi sxcrutyatauuu (I1T3) nbuienpuroToBUTEIbHBIX YCTAHOBOK.

6.2 Tembl peepaToB

1 | UcTtopus pa3BUTHS U COBPEMEHHOE COCTOSIHUE KOTJIIOCTPOEHUS ISl HY XK1
IPOMBIIIJICHHOHN TEIJIO3HEPreTUKH, KOTJIOCTPOUTEIbHBIE 3aBOIbL.

2 | MecTo U poiib KOTEIBHBIX YCTAHOBOK B CUCTEMAaX SHEPrOX03s1CTBA MPOMBIIUICHHBIX
PEINPUATHIA.

3 | Posb poccHCKUX YUEHBIX B PA3BUTHH KOTEIHHON TEXHUKH.

4 | CocTosiHME U IEPCIIEKTUBBI pa3BUTHsL SHepreTuku B PO u npyrux crpaHax.

5 | [IporpaMMsbl pa3BUTHS U 3aKOHOZATENIbHBIE aKThI IpaBuTenbcTBa PO B o0nactu
SHEPreTUKU U TOIIMBHO-?)HEPIeTHUECKOM 0a3bl CTpaHsbl.

6 | Ilman TODJIPO.

7 | Bompockl 5KOHOMMH TOILIMBHO-3HEPT€TUYECKUX PECYPCOB.

8 | Ponp TOC u ADC B y10BIETBOPEHUH MTOTPEOHOCTEN CTPaHBI B AIIEKTPUUECKON U
TEIJIOBOW SHEPTHUH.

9 | OcHoBHbIe TeHaeHIUK pa3BuTHs TOC.

10 | McTOYHHMKH SHEPTHH 15l KOTIOB MPOMIIPEATIPHSITUH.

11 | Kores Kak HCTOUYHHUK 3arpsi3HEHUS] OKPYIKaroIel cpelibl

12 | XapakrepucTuka U 00IIHe TEXHOJIOTHIECKHE CXEMBI KOTEIBHBIX YCTAaHOBOK
IPOMBIIIJICHHBIX TPEANPHUITUH

13 | CxemBl 1 OCHOBHBIE TIPOIIECCHI TPOM3BOJICTBA Mapa, BOJIBI U IPYTHX TEIIIOHOCUTENEH B
KOTJIaX.

14 | Camonotpebsienue sHeprun 1 sHeprerudeckuil KITJI koTeapHONH yCTaHOBKH.

15 | MecTto KOTeNnbHOM YCTaHOBKH M IaporeHepaTopa B TexHosoruyeckoit cxeme TOC u ADC.

16 | Knaccudukanuus naposbix KOTi10B U 001acTi ux npuMeHeHusi. [OCTrI Ha KOTJIbI.

17 | Knaccuduxkanus roprounx razon. Temnodusnueckie cBONCTBA 1a3000pa3HOTo TOILIMBA.

18 | Opranusaiiysi CKUraHus ra3oB

19 | OcoOeHHOCTH ¥ IPUHIIHITBI OPTAHU3AINN CKUTAHUS JKUIKOTO TOTLIHMBA.

20 | TormmuBO KOTEIHHBIX YCTAHOBOK. JKHJIKOE TOITHUBO (Ma3yT).

21 | Borpochl 3KCIUTyaTallMy U OXpaHa TPyAa IPU COKUTAHUU SKUAKOTO TOILUIMBA.

22 | Buasl TBepabIxX TOTUMB (yroub, Topd). CocTaB TBEpAOTO TOITUIMBA U €TI0
TEII0OPH3NUECKUE CBOMCTBA.

23 | IloaroroBka K CKMTaHHIO TBEPJIOTO TOILTMBA: TPAHCIIOPT, pa3rpy3Ka, XpaHEeHHUe, 1mo1ava K
KOTJIy.

24 | Borrpocsl 0XpaHbl Tpy/ia MpH padoTe KOTEIbHBIX YCTAHOBOK HA TBEPJOM TOILIHBE.

25 | CocrosHue sHepreTuky Yeuenckoil PecriyOnmku.

26 | Tumel  DNEKTPOCTAHIMA, HWCIOJNB3YIOMNX HETPAIUIIMOHHBIE W  BO30OHOBIISIEMBIC
UCTOYHUKHU DHEPIUH.

27 | ITapoTypOUHHBIE CXEMBI AJIEKTPOCTAHIIMI, pabOTAIONIMX HA SASPHOM TOILIMBE.

28 | Terossie cxembl ADC. OcobenHoCTH TexHONIoTnYeckux cxem ADC.

29 | Ilpunuunuanshelie cxembl 3Heproo61aokoB TOC u ADC. Iupkynsunonsusie KOHTYpbl ADC.

30 | [Jeasparopsl u nutarenpHas yctanoBka. Hacocet TOC u ADC

31 | TunoBble CXeMbI SHEPTOYCTaHOBOK.




32 | MicxonHble TaHHBIE O XapakTepe W BEJIMUYMHAX dHEproHarpy3ok TOC

33 | Onpenenenue TEXHUKO-PKOHOMUYECKHX MOKazartenel TypooycranoBku u TOC.

34 | Bunel pacmupeHust AEMCTBYIOUIMX JJIEKTPOCTAHIMN: MPUCTPOiKa (yCTaHOBKA HOBBIX
KOHJICHCAIIMOHHBIX TypOoarperaros ¢ 60see BBICOKUMH Ha4aJIbHBIMH MapaMeTpaMHu mapa)

35 | Pacmmmpenue AeicTBYIOLIEH AJIEKTPOCTAHLIMM KaK CIOCOO OJIHOBPEMEHHOTO pEelIeHUs
3a/1a4d MOJCPHU3AIIMHU U YJIYUILICHUS €€ 00X YHEPreTUYECKUX MTOKa3aTeIeH.

36 | Haactpoiika ¢ ycTaHOBKOW TypOWHBI Oojiee BBICOKMX (IO CPaBHEHHUIO C TypOMHAMU
JICUCTBYIOIINX DJICKTPOCTAHIIUI) HAYAJIbHBIX MAPAMETPOB C MPOTHBOIABICHHUEM.

37 | Duepreruueckas 3 PeKTUBHOCTh NPUCTPONKHU M HAJCTPOINKH.

38 | Beibop THIa ¥ MOITHOCTH JIEKTPOCTAHITUH.

39 | KomnonoBka riaBHoro kopmyca TOILL.

40 | Iloka3zaTenn TEIUIOBOM 3KOHOMHUYHOCTH KoHAeHcanmuoHHbBIX TOC m ADC, aHamu3 HX
COCTABJISIOIIHNX.

41 | I'eHepaibHBIM TUIAH aTOMHOM ayekTpocTaHimu. Bmusaue tuna TOC Ha KOMIIOHOBKY
[JIABHOTO KOPIyCa U T'€HILIAH.

42 | Monepuu3anus u pekoHcTpyKuus TOC. [Tokazarenu 5KOHOMHUYHOCTH.

43 | KomOunmpoBaHnHasi BbIpabOTKa IeKTpodHepruu u Temiotsl Ha TOC.

44 | Tpy6ompooasl TOC u ADC

45 | KoMIIOHOBKA IJIaBHOTO KopIryca SHCKTPOCTaHHHﬁ Ha OPraHu4CcCKOM TOILJIMBE.

6.3 Y4yeOHO-MeTOaUYECKOE OOeclieYeHHe CAMOCTOATEIbLHOH padoThI

Jlureparypa:

1. [TaporenepaTopsl MPOU3BOIUTEIBHOCTHIO 2,5...25 T/4 [DNeKTpOHHBIN pecypc|: METOUYECKHe
YKa3aHHUs K BBITOJIHEHUIO KypPCOBOT'O MPOEKTA 110 AUCHHUILUIMHE «I'eHepaTopsl Tera u
aBTOHOMHOE TEIUIOCHA0KEHUE» JIJIs CTYIEHTOB OakajaBpuaTa OuHOU (OpMbl 00yUeHHS
HanpassieHus: noaroroBku 08.03.01 CtpoutenbcTBo/ — DNEKTPOH.TEKCTOBbBIE TaHHbIe.— M.:
MockoBckuii rocyiapcTBeHHbIN cTpouTenbHblid yHuBepeutet, 9bC ACB, 2016.— 48 ¢c.—
Pexxum noctyna: http://www.iprbookshop.ru/62626.html.— 3BC «IPRbooks»

2. OcHOBBI pacueTa SHEpPreTHYECKNX YCTAaHOBOK [DNEeKTpOoHHBIN pecypc]: npakTukym/ CepOuH
B.I1., Menemnn B.B. — DnexrpoH.TekcroBsle AanHbie.— CTtaBponoib: CeBepo-KaBkasckuit
denepanbHbIil yHUBepcuteT, 2016.— 102 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/66104.html.— 5BC «IPRbooks»
http://www.iprbookshop.ru/65620.html.— 3BC «IPRbooks»

3. Cannesuu B.U. briouno-MoaynpHas BogorpeiiHas KoteabHas [ DIeKTPOHHBIN pecypc]:
npakTrudeckoe nocodbue/ CanneBny B.M.— D1eKTpOH.TEKCTOBbIE aHHbIe.— MUHCK:
TerpaCucremc, 2013.— 64 ¢.— Pexum noctyma: http://www.iprbookshop.ru/28055.html.—
3BbC «IPRbooks»

4. I'y6ape A.B. [1apoTemioreHepupyroiue yCTaHOBKH MPOMBIIIUIEHHBIX TPEIIPUITAN
[DnexkTpoHHEBI pecypc]: yuebHoe mocobdue mist By30B/ ['yoapeB A.B.— D1eKTpOH.TEKCTOBBIE
naHHble.— benropoa: benropockuii rocy1apcTBEHHBINH TEXHOJIOTUYECKUN YHUBEPCUTET UM.
B.I'. lllyxosa, ObC ACB, 2013.— 240 ¢.— Pexwum nocryma:
http://www.iprbookshop.ru/28379.html.— 3BC «IPRbooks»

5. TerutoBas 31eKTpUYecKas CTAHLUSA - 3TO OYEHb IPOCTO [DIEKTPOHHBIHN pecypc]: yuedHoe
nocobue/ K.3. ApoHCoH [u 1p.].— DNeKTpoH. TEeKCTOBbIE JaHHbIe.— EKxaTepuHOypr:
VYpansckuii penepanbubiii yuusepcuret, 9bC ACB, 2016.— 204 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/66209.html.— 3BC «IPRbooks»




VY cTpoiCTBO MapOBBIX KOTEIBHBIX arperaTos [ DJIEKTPOHHBIN pecypc]: MeToAnYeCKas
pa3zpaboTka/ — DIIEKTPOH. TeKCTOBbIe nanHble.— Hmkunit HoBropoa: Huxeropoackuit
rOCyJIapCTBEHHBIN apXUTEKTYPHO-CTpouTeNbHbIl yHuBepcutet, 96C ACB, 2010.— 48 ¢.—
Pexxum noctyma: http:// www.iprbookshop.ru/16069.html.— 3BC «IPRbooks»

7.ATOMHBIE CTaHITUHU TEIUIOCHA0XKEHUS [ DIEKTPOHHBIN pecypc]: yueObHoe mocodue/ —
DJEKTPOH. TEKCTOBbIE 1aHHble.— BopoHex: BopoHexckuil rocyjapcTBEHHBIN apXUTEKTYPHO-

crpoutenbHblil yauBepcutet, ObC ACB, 2016.— 64 ¢.— Pexum nocrymna:
http://www.iprbookshop.ru/72907.html.— 3BbC «IPRbooks»

/. OueHO4YHBbIE CPeCTBA

7.1. Boupochl K NepBOii py0eKHOM aTTeCTAIIHN

1. Mecto u poib KOTENBHBIX YCTAaHOBOK B CHCTEMaxX SHEProXo3sHUCTBA IMPOMBIIIICHHBIX
NPEANPUATHIA.

2. CoBpeMEeHHOE COCTOSIHME KOTJIOCTPOSHMS VIl HY /1 IPOMBIIIIICHHOH TEIIO3HEPTreTHKH.

3. CocrosiHHE U IEPCTIEKTUBBI Pa3BUTHI YHEpreTuku B POD.

4. Pons TOC B y10BI€TBOPEHUH OTPEOHOCTEH CTpaHbl B 3JIEKTPUUYECKON U TEIIOBON SHEPrUU.
5. Posib ADC B y10BIIETBOpPEHNHU IOTPEOHOCTEN CTPAHBI B 3JIEKTPUUECKOM U TEIJIOBOM YHEPIUH.
6. OcHoBHbIE TeHACHITUHU pa3Butus TOC.

7. IloHsiTHE KOTENbHAS YCTAHOBKA M €€ COCTaBJISIOLIHE.

8. IcTOUHUKYM 3HEPTUuM [yl KOTJIOB IPOMBILIUIEHHBIX TPEIIPUATHIH.

9. Kimaccuguxarysi “ICTOYHUKOB YHEPTUN KOTEIBHBIX arperaTros.

10. IlpupoaHble ¥ UCKYCCTBEHHbIE TOIIIIMBA.

11. TemoBbIE OTXO/IBI TETUIOTEXHOJIOTUUECKHUX MPOIIECCOB.

12. TlpomblieHHbIE M OBITOBBIE OTXOJbBl HPU MPOU3BOJCTBE AIIEKTPUUECKOW M TEIJIOBOM
DHEPTHUH.

13. KoTen kak MCTOUHUK 3arpsi3HEHUSI OKPYKAOLIEH CpeIbl.

14. O6mue TeXHOIOrMYECKHE CXEMbI KOTEIbHBIX YCTAHOBOK MPOMBIIUIEHHBIX IPEIIPUSITUHN.
15. CxemBbl U OCHOBHBIE TPOLECCHI MPOM3BOJCTBA Mapa, BOJBl U JIPYIMX TEIUIOHOCHTEIEH B
KOTJIax.

16. Obuiee ypaBHEHHE TEIJIOBOro OanaHca KOTia.

17. HaznaueHue TEmaoBOro U 3KCEPreTH4eckoro 0ajaHcoB KOTEIBLHOTO arperara.

18. Ha3znauenue maTepuajibHOro OajaHca mpoliecca ropeHust TOIJINBaA.

19. PacueT BbIX0/1a ¥ COCTaBa MPOJAYKTOB FOPEHHUS TOTUIHBA.

20. TenoBbIe MEKTPOCTAHIIMU U UX Ha3HAYEHUE

21. MarepuanbHble OaaHChl padOYNX BEIIECTB B KOTEIBHOM arperare.

22. O01ee ypaBHEHHE TEIIOBOIO M 9KCEPreTHUECKOro OaaHca KoTa.

23. Pacrionmaraemasi ¥ IoJjie3HO 3aTpavyeHHas TEIUIOTa.

24. Tlotepu TEMIOTHI B KOTEILHOM armapare U UX olpeJieeHue.

25. Ternosoii KI1J] kotna.

26. CamonoTpebnenue sneprun u sHeprerndeckuit KITJ koTenbHOM ycTaHOBKH.

27. DKcepreTHIecKuit OamaHc KoTa.

28. Dkcepreruueckuit u KI1/1 kotna.

29. [1yTn CHIKEHHS TTOTEPh TETUIOTHI

30. TerutoBoit u skcepretrueckuii KI1J] xormna.

31. Biusitaue Harpy3KH KOTEIBHOTO arperata Ha TersioBoit KI1/I.

32. [IpyHIMOIATBHBIE CXEMBI TAPOTYPOUHHON MEKTPOCTAHIIMY HA OPIaHUYECKOM TOTLITUBE.
33. [IpuHIMTIHATEHBIE CXEMBI TTAPOTYPOMHHOM AJIEKTPOCTAHIINY HA SACPHOM TOIUIHBE.



34. KorenbHble YCTAaHOBKM MPOMBIIICHHBIX MPEIOPUATHA U OOBEKTOB  KUIJIMIIHO-
koMMmyHanbHOrOo  xo3siictBa (OKKX) kak »3ieMeHThl  TEIIOTEXHOJIOTMYECKHUX  CUCTEM
IIPOU3BOJICTBA TEIJIOBOW U 3JIEKTPUUECKON SHEPTHH.

35. MecTo KOTeNbHOH YCTaHOBKM M IaporeHepaTopa B Texnonorunueckoit cxeme TOC u ADC.
36. CxeMbl KOTEJIbHOM YCTAaHOBKH B KOMILIEKCE CO BCIIOMOTaTEeNIbHBIM 000PY/1I0BaHUEM.

37. Cxembl TapOTreHEePaTOPHOI YCTAHOBKH B KOMIUIEKCE CO BCIIOMOTATeIbHBIM 000PYAOBaHUEM.
38. Cxembl TeHepaly napa U XapakTepUCTHKa MPOLIECCOB TeHEpaIlHH.

39. OcobOeHHOCTH U KOHCTPYKTUBHOE O(OPMIICHHE MAPOBBIX KOTIIOB MPSIMOTOYHOTO JICHUCTBUS, C
€CTECTBEHHOU LIUPKYJISAIUCH.

40. OcobeHHOCTH M KOHCTPYKTHUBHOE 0(hOpMIICHHE TAapOBBIX KOTJIIOB MPSIMOTOYHOTO ACUCTBUS, C
MPUHYIUTEIbHOU HUPKYJISIIIUCH.

41. XapakTepucTHKa IOBEPXHOCTEN HarpeBa U UX KOMIIOHOBKA.

42. TlapoBOAsSHOWM, TOIUIMBHBINA, Ta30BBIA M BO3MYIIHBIA TpakThl. Kiaccudukamus mapoBbIX
KOTJIOB X O0JIACTH UX MPHUMEHEHHUS.

43. DHepreTUuecKue KOTIbI, BHITYCKaeMble OTE€UECTBEHHBIMU 3aBOJAMHU

44. CocraB razooOpasHoro TormBa. Kiaccupukanus ToOproumx ra3oB. Teruropusmueckue
CBOIiCTBa ra3000pa3HOro TOTIMBA.

45. Pa3BeTBIIEHHBIE LIEITHBIEC PEAKIIMH [IPU CKUTAHUU ra3000pa3HOro TOIIUBA.

46. I'oproune 371eMEHTHI TOILITUB M OCHOBHBIE PEAKITHH.

47. CoctaB IPOJLyKTOB CrOpaHUsl, TEOPETUUYECKUE U PEAIbHBIE 00bEMBI.

48. IloaroroBka K CXKMTaHUIO TA30BOTO TOILIMBA: TPAHCIIOPT, XpaHEHHE, TIOJIOTPEB.

49. TIpuHIMTIBI OPTaHU3AINH CKUTAHHUS Ta3000pa3HOTO TOTUINBA.

50. OcobeHHOCTH CHKUTaHUS Ta3000pa3HBIX TOIIMB C BHICOKOW M HU3KOW TETUIOTON CrOpaHHsL.
51. OcobeHHOCTH U XapakTepuUCTHKU (akena mnpu JUPPY3HOHHOM, KHHETHUYECKOM U
1 y3MOHHO-KMHETUYECKOM MTPUHIIUIIAX OPraHU3allii COKUTaHUS TOTUIHBA.

52. YCcTON4YMBOCTh TOPEHUS FA30BOT0 TOTUIMBA.

53. Crabunu3arysi ropeHus TOTUINBA.

54. Kiaccudukanuss ra3oBbIX Tropenok. [IpuMepbl Tra30BbIX TOpPEOK, pPeaTu3yIONINX
T dy3nOHHBIN, KHHETUYECKUN U TU(PPY3HOHHO-KUHETUUECKUN TPUHIIUIIBI CKUTAHUS TOIIMBA.
55. OxpaHa TpyAa npU CKUTAHUU Ta30BOTO TOIUIMBA.

56. Opranmzanus cxuranus ra3oB. Jnddy3noHHOE 1 KHHETHYIECKOE TOPEHHUE.

57. JlamuHapHbIi U TypOyJIEHTHBIN (hakessl.

58. CpsIB, OTPHIB M MPOCKOK TIaMeHH. 3mydenue razoBoro gaxena.

59. OCHOBBI METOJTUKHU pacyeTa ra3oBbIX FOPEJIOK.

60. Crpykrypa ymnpaBneHus dHepreTukoi Poccum. IlepcnextuBbl pazsutus TOC u ADC B
Poccun.

61. Cocrosinue sHepretukn YedeHckoii PecyOmuku.

62. OcHoBHbIe SkoHOMHYeckue Tokazatenu TOC u ADC, 3aTpaThl Ha CTPOUTENHCTBO, CPOKH
OKYIAaeMOCTH 3JIEKTPOCTaHIIMH. DHepreTudeckue pecypcesl. I'paduku Harpy3ox.

63. Kraccupukanus TEIUIOBBIX 3JEKTPOCTAHIMH 1O BHJIY OTIYCKaeMOHl dHepruu,
UCIIOJIb3YEMOMY TOIUIMBY, TUILY OCHOBHBIX TYPOUH JUIsl IPUBO/IA AJIEKTPOT€HEPATOPOB.

64. Texnomormueckue cxembl TOC. TemmoBble cxembl TOC. TexHojoruueckas cxema
NapoTypOMHHOMN 3JIEKTPOCTAHIIUH, pabOTaIOIIe Ha OPraHUYECKOM TOIUIHBE.

65. Tumsl 37eKTPOCTAHIMN, UCIOIB3YIOIMX HETPAAUIIMOHHBIE U BO30OHOBIIsIEMble HCTOUHUKU
SHEPIHH.

Kaprouka Ne 1
Kageopa «Tennomexnuxa u cuopasnuxay I'THTY

IlepBas pyOexHas arrecTamnus

Huciunnmuua: « COBPEMEHHBIE OHEPI'ETMYECKUWE TEXHOJIOI' I

1 | BeiObop wMmaTepuana, KOJIMYECTBA HHUTOK, JAMAMETPOB U TOJIIWH CTEHOK IJIABHBIX
TpyOONPOBOJIOB (CBEXKETO Mapa, MPOMEKYTOUHOTO IEeperpeBa 1 MUTATEIbHON BOJIbI).




2 | YcraHoBineHne HamOolsiee NPEACTaBUTENBHBIX PACUETHBIX PEKUMOB /s BBHIOpaHHOU
kareropuu TOC

3 | OmpenesneHue TUIOB, YKCIA, €IUHUYHBIX MOIIHOCTEN TypOOreHepaTOPOB U MapOBbIX
KOTJIOB.

3aB. kadeapoii «T u I'y P.A-B. Typiyes « »

7.2. Bonpocbl KO BTOPOH PYOEKHOM ATTECTAIIMU

1. XKunkoe TormnuBo (MasyT) Uisl KOTEIbHBIX YCTAHOBOK.

2. Kimaccuduxkanus mazytoB. Ternopusndyeckue CBOWCTBA Ma3yTOB.

3. Oco0eHHOCTH Y PUHLIUIIBI OPTaHU3alUU COKUTAHUS JKUKOTO TOIUIUBA.
4. OcOOEHHOCTH CKUTaHUS KUJKOTO TOTUIMBA.

5. Mexanusm npouecca. CriocoObl pacnbUIMBaHUS KHUIKOTO TOILIHBA.

6. Tonku 1Sl CKUTAHUS KUJIKOTO TOTUIMBA U MX XapaKTEPUCTHKH.

7. XapaKTepuCTUKU TMpollecca TOPEeHUs TOIUIMBA.

8. Mexanndyeckue (GOpPCYHKH, (OPCYHKH C paCHbUIMBAIONICH Cpelnoi, KOMOWHUPOBAHHEIC
dbopcyHKH.

9. dakTopHI, BIUAIONINE HA PACTIBUT TOIIMBA B (DOPCYHKAX.

10. KomOuHMpoBaHue ra3o-Ma3yTHbIE TOPETKUA KOTJIOB.

11. KorcTpykunu Ma3yTHBIX (DOpPCYHOK. Ma3yTHbIe, KOMOMHUPOBAHHBIE TOPEIKH.

12. TlpenoTBpailieHue BpPEIHBIX BBIOPOCOB. Bompochl 3KcmlyaTanud U OXpaHa TpyAa MpH
C)KUTaHUU SKUKOTO TOTLIHBA.

13. Buns! tBepabix TorumB (yrosb, Topd). CocTaB TBEpAOTrO TOIIUBA U €0 TEIIo(pHu3nvecKue
CBOMCTBA.

14. TloaroroBka K CXKUTAaHUIO TBEPJOTO TOILIMBA: TPAHCHOPT, pa3rpy3Ka, XpaHEeHHUe, mojaavya K
KOTITY.

15. IlpuHIMNUaIbHBIE CXEMbI CKUTaHHsI TBEPOTO TOTIIIMBA.

16. Knaccudukarus crmoco00B CKUTaHUS TBEPAOTO TOTUIMBA B TOTIKaX KOTEJIBHBIX arperaTos.

17. XapakTepuCTHKU Tpoliecca TOpeHHs. XapaKTePUCTHUKU CIOEBBIX TOMOK M OCHOBBI HX
pacuera.

18. Tomku g GakenbHOrO CXKHUTaHUs YroibHOW mblIM. C)KUraHue TBEPAOTO TOIUIMBA B
TBIJIEBHTHOM COCTOSTHUH.

19. CxeMmsl pacrioyioskeHus TOPENIOK B TOTIKE.

20. BnmsiHME BIQXXHOCTH, 30JBHOCTH, BBIXOJA JIETYYMX W TEIUIOTHI CTOpPaHWs TOIUIMBA Ha
KOHCTPYKIIMIO TOITOYHON KaMepBhl.

21. Cymka u pa3MoJ TOIUTMBA, OCHOBHBIE CHCTEMBI NMbUIENpUTOTOBICHHS. CyIIKa TIMOBBIMHU
ra3amu.

22. CBOMCTBA U XapaKTEPUCTUKU YTOJIHHOH IMBUTH. 3aKOHOMEPHOCTH pa3MoJia.

23. MenpHUIIB! 715 pa3MoJia TOIUTMBA UX KOHCTPYKIMM: 11apoBast 6apabaHHast MEIbHHULIA.

24. Opra"u3anus C)KUTaHus TBEPAOTro TorumBa. CTaTuu TOpeHHs.

25. BnusiHue BIa)KHOCTH, 30JIbHOCTH M BBIX0/1a JIETYYHX Ha MPOLECC TOPEHUsI.

26.ITyTi "HTEHCU(UKAIMH CXKUTAHHUS TBEPIOTO TOTUIHBA.

27. Bonpochl oxpaHbl TpyJa MpHu paboTe KOTEIBbHBIX YCTAHOBOK Ha TBEPAOM TOILIUBE.

28. OCOOCHHOCTH W OpraHHW3alMs CKUTAHWUS PA3TUYHBIX MPOMBINUICHHBIX OTXOJIOB- T'a30BBIX,
KHUJIKUX U TBEP/BIX.

29. CpaBHHUTEIBHBII aHAIN3 PA3IMIHBIX TOIOK.

30. PerynupoBaHue ropeHust py CXKUTaHUU KUJKOTO, TBEPJOTO M ra3000pa3HOro TOILIMBA.

31. Bompocs! 0XpaHbl Tpy/1a P SKCILTyaTaIluX HUICYTOIBHBIX TOTIOK.

32. TennoBble CXeMbl KOTEJIBHBIX arperaroB, pa0OTalOMIMX Ha Trase, MasyTe, TBEpPAOM
MBUIEBUIHOM TOIUIMBE, OTXOIAIINX T'a3aX TEXHOJIOITMYECKUX arperaTtos.




33. KoHBeKTHBHbBIE HCMApUTENIbHbIE TOBEPXHOCTH HarpeBa W  MapoleperpeBaresy;
panuaoHHbIE U IMPMOBBIE TAPOTIEPETPEBATENN YCIOBUS pabOThI MeTasuia TpyoO.

34. TlapomeperpeBaTenn KOTJIIOB M CXEMbl MX BKJIIOYEHHMS B Ta30BbId TpakT.MeTomsl
peryJIupoBaHMs TEMIIEPATYpPhI IIEpErpeBa napa.

35. UyryHHble U CTaJIbHbIE BOJASIHbIC SKOHOMa3epbl KOTJIOB U MX BKJIIOYEHHE B MUTATEIbHbBIE
MarucTpajiv: TUIbl, KOHCTPYKIUS, KOMIIOHOBKA, PaCIPEEIIEHNE TEMIIEPATyPHBIX HAIIOPOB

36. PexynepaTuBHbIE U pereHepaTUBHbIE BO3AYIIHbIE MTOIOTpeBaTENU. TEeXHUKO-3KOHOMUYECKHE
IpeJienbl I0J0rpeBa BO3/1yXa BO/bl, rasa.

37. Mexanu3Mm oOpa3zoBaHus OTJIOKeHUH. OYHNCTKa MOBEPXHOCTEH HarpeBa. AOpa3uBHBIA U3HOC
IIOBEPXHOCTEN Harpesa.

38. Ilonsarue o0 3HEepreTyecKoM ToruBe. OpraHndyeckoe u sepHOE TOILIUBO.

39. YcnoBHoe TomnuBo. Beixon seryumx BemiectB. CBOMCTBa TBEpIOrO TOPIOYETO OCTATKa
SHEPreTUYeCKOro TOIIUBA.

40. DneMeHTapHBIA COCTAaB PHEPreTHUYECKOro TOIuMBa. PacuerHble Macchl ToruBa. Ilepecuer
3JIEMEHTapHOI0 COCTaBa C OJIHOI Macchl HAa JPYTYIO.

41. TonnuBHBIE peCypChl U TOIIMBHO-3HEpreTuyeckuii 0ananc PO.

42. BnaxHOCTh TOIUIMBA »JHepreTuueckoro torumBa. ConepkaHue cepbl B TOIUIMBE.
[IpuBeneHHbIE BIAXXHOCTb, 30JbHOCTb, KaK XapaKTEPUCTUKH DSHEPreTUYECKOM IIEHHOCTH
TOTLIINBA.

43. XapakTepuCTUKH Oajtacta SHEPreTHYECKOro TOIUIMBA. 30J1a, IIJIaK, 04aroBble OCTAaTKH, MX
XUMHUYECKHH COCTaB, TEMIIEPATYPHBIE XapaKTEPUCTUKHU.

44, Knaccudukanus 1 MapKHpPOBKA SHEPTETHUECKOTO TOTUIHMBA.

45, Tloka3aTenud TEIUIOBOM SKOHOMHMYHOCTH KoHAeHcAlMOHHBIX TOC um ADC, aHaiu3 HX
COCTaBJISOLIUX.

46. Opranuzanus sxcruryatauuu TOC u ADC.

47. T'eHepallbHBIN IUTaH aTOMHOW 3nekTpocTaHuuu. Biusaue tuna TOC Ha KOMIOHOBKY
[JIaBHOT'O KOpPITyca W I'eHILIaH.

48. Mopaepuuzanus u pekonctpykuus TOC. [lokazarenu 53KOHOMUYHOCTH.

49. Pexxumbl pabotel TOC um ADC. DHepreTndeckne XapakTepUCTHKH. MeETOABl TOKPBITHS
IIMKOB

50. Bonpocs! skcrmryatamnu TOC u ADC u Texo0cmyKuBaHus 000pyA0BaHHS.

51. TommuBaoe xo3sgiictBo TOC um ADC. CucreMbl TEXHUUYECKOTO BOJOCHAOXKEHHUS WU
3ononuiakoyaanenus. Bpenusie Beiopocst TOC u ADC.

52. Cxembl otycka temia ot TOLI.

53. Tl'azorypOunHbie U maporazoBeie TOC. TemnoBas cxema sHepreTudeckord ['TY OTKpBITOrO
UK.

54. Tunel mapora3zoBbix TOC. TemnoBsie cxembl napora3oBbix TOC U UX IKOHOMUYHOCTb.

55. l'azoryp6unnsie TOLI. ITaporazossie TOLI.

56. TTotepu mapa u kouaeHcara Ha TOC u ADC, crmocoObl UX CHIKEHUS U BOCTIOTHEHHS. CXEMBI
BKJIFOUEHUS UCTIAPUTENBHBIX YCTAHOBOK.

Kaprouka Ne 1
Kageopa «Tennomexnuxa u cuopasnuxay I'THTY

Bropas pyOexHas arrecTaius

Juciunnmuua: « COBPEMEHHBIE OHEPI'ETMYECKUWE TEXHOJIOI'

1 | Bompocs skcmuryataiuu TOC u ADC u Texo0cmyXkuBaHus 000py10BaHHS.

2 | Pexxumbr paboter TOC m ADC. DHepreTndeckne XapaKTepPHUCTUKU. METONbI TOKPBITHS
MTUKOB.

3 | MaHeBpeHHOCTh OJIOYHBIX AJIEKTPOCTAHLIUH.




\ 3ag. kadenpoit «T u I'» P.A-B. TypnyeB «

»

7.3. Bonpochl K 3a4eTy no aucuuiuinae «CoBpeEMEHHBIE SHEPIeTHUECKIE TEXHOTOTHI»

Kon
KOMIIeTeHIINH

Mecto 1 poib KOTEJIBHBIX YCTAHOBOK B CHCTEMAaX SHEProxo3sicTBa
POMBIIUICHHBIX MPEANPHUSITHIHA.

YK-1

CoBpeMEHHOE COCTOSIHME KOTIOCTPOSHUS AJIsl HY K IPOMBIIIIEHHOM
TEIJIO3HEPIreTUKH.

CocTosiHME U IEpCIEKTUBHI pa3BUTHs dHepreTuku B PO. Pons TOC n
ADC B yIOBIETBOPEHUH MTOTPEOHOCTEN CTPAHBI B AJICKTPUICCKOMN 1
TEIUIOBOW SHEPTHUH.

OcHoBHbIE TeHJeHIIH pa3BuTus TOC.

IlonsTHE KOTENBHAS YCTAaHOBKA U €€ cocTaBisitomue. Mcrounnkn
SHEepruu A KotiaoB. Kiaccudukanusi HCTOYHUKOB SHEPTUU KOTEJIbHBIX
arperaToB IPOMBIIUICHHbIX PEITPUATUI.

HpI/IpO,I[HLIe 1 UCKYCCTBCHHBIC TOILIIMBA. TemnnoBbie 0OTXObI
TCIIOTCXHOJOI'MYCCKHUX ITPOLICCCOB. HpOMBIIJ_UIeHHLIC 1 OBITOBEIE
OTXO/JbI IIPpHU ITPOU3BOJACTBE SHCKTpHHCCKOﬁ H TEIUIOBOM OHCPI'UH.

KoTten kak MCTOUHUK 3arpsi3HEHHs OKpYyXKaromieit cpemasl. Oomrue
TEXHOJIOTMYECKHE CXEMbI KOTEJIBHBIX YCTAHOBOK IPOMBILIUIEHHBIX
IPEANPUATHI.

YK-1

CxeMbl 1 OCHOBHBIE ITPOLIECCHI TPOU3BOJICTBA Mapa, BOJIbI U JPYTUX
TEIUIOHOCHTENEH B KoTiax. O0Iee ypaBHEHHE TEIIOBOTO OaaHca
KOTJIA.

HaznaueHnue TeIioBoro u OKCCPreTUICCKOro 0aJIaHCOB KOTEJIBLHOTO
arperara. Haznauenue MaTCpruaJIbHOT'O Oananca nponecca ropeHus
TOIIJINBA.

10.

Pacuer TCOPCTUUCCKU HeO6XOI[I/IMOFO u ,HCP’ICTBI/ITGJILHOFO pacxoaoB
BO3J1yXa Ha C)KUTAaHUEC TOIIJIMBA. Pacuer BbIXOJa U COCTaBa IMPOAYKTOB
TOpCHUA TOILJIMBA.

11.

MarepuanbHble 6aaHChl pabo4MX BEIIECTB B KOTEIHLHOM arperare.
OO11ee ypaBHEHHE TEIJIOBOTO M HKCEPreTHYEecKOoro 0anaHca KoTia.

12.

Pacnionaraemast 1 mosie3Ho 3aTrpadeHHas Temnora. Ilorepu TenaoTsl B
KOTEJIbHOM anmapate u ux onpenenenue. Tennosoi KII/I kotna.

YK-1

13.

Camonotpebnenue suepruu 1 sHeprerudeckuit KITJ{ korenpHoM
YCTAaHOBKH. DKCEPreTUUECKHil OajlaHC KOTJa.

14.

Oxceprernueckuil u temoor KIIJI kotna. Ilytu cHmkeHns norepp
TeNI0Thl. BimsiHUe Harpy3Kku KOTeapHOTo arperata Ha remioBoi KIIJI.

15.

[TpuHIMNHAIBHBIE CXeMbI TapOTYPOUHHON 3JIEKTPOCTAHIIMH Ha
OpraHNYECKOM TOILIHBE.

16.

HpI/IHI_II/Il'[I/IaJ'IBHLIC CXCMBI HaPOTyp6HHHOﬁ QJICKTPOCTAHIWU HA AACPHOM
TOIIJINBCE.

17.

KoTenbHble YCTAaHOBKU MPOMBIIUIEHHBIX NMPEINPUATHI U 00BEKTOB
KUIHMIHO-KOMMYHalIbHOT0 X03sicTBa (JKKX) kak aneMeHTs
TEIJIOTEXHOJIOTUYECKUX CUCTEM IIPOU3BOACTBA TEIUIOBOU U
3JIEKTPUUYECKON IHEPTUU.

YK-1

18.

MecTo KOTeNbHOM YyCTaHOBKH U TApOTe€HepaTopa B TEXHOJIOTMUECKON
cxeme TOC u ADC. CxeMbl KOTEJIbHOM YCTaHOBKH B KOMILJIEKCE CO




BCIIOMOTaTeJIbHBIM 000PYIOBAHHUEM.

19. | CxeMbI maporeHepaTOPHON YCTAHOBKU B KOMILJIEKCE CO YK-1
BCIIOMOTaTeNbHbIM 000pyJoBaHreM. CXeMbl TeHepaIuu mnapa u
XapaKTEPUCTHKA MPOLIECCOB I'eHEePAIHH.

20. | OcoO6eHHOCTH U KOHCTPYKTUBHOE 0(OPMIICHHE TTAPOBBIX KOTJIOB
MPSMOTOYHOTIO JIEUCTBHUSI, C €CTECTBEHHON LIUPKYJISILHEH.

21. | OcoO6eHHOCTH U KOHCTPYKTUBHOE 0(OPMIICHHE TTAPOBBIX KOTJIOB
IIPSIMOTOYHOT'O ACHCTBUS, C IPUHYIUTEIbHON IIMPKYJISALHCH.

22. | ITapoBOsIHOM, TOTTMBHBIN, Ta30BBIM M BO3AYIIHBIA TPAKTHI.
Knaccugukalus mapoBbIX KOTIOB U 00JIACTH UX IPUMEHEHHUSI.

23. | Cocra razoo0pasznoro romnusa. Knaccudukanus roprodmx razos.
Tennoduznyeckue cBoicTBa ra3000pa3HOro TomanuBa. Pa3BeTBieHHbIE
IICMHbIC PEAKIMU IPU CKUTAHUU ra3000pa3HOro TOILJIMBA.

24. | I'oproune 3JIEMEHTHI TOIUIMB U OCHOBHBIE peakiiui. CoCcTaB IPOyKTOB YK-1
CTOpaHUsl, TCOPETUYECKHE U pealibHble 00beMbl. [TonroToBka K
C)KMTaHUIO Ta30BOr0 TOIJIMBA: TPAHCIIOPT, XpaHEHHE, MIOJIOTPEB.

25. | IlpuHIMIIBEI OpraHU3anyy CKUTAHUS Ta3000pa3HOTO TOTLIHBA.
Oco0eHHOCTH CXKUTaHUs Ta3000pa3HBIX TOIUIUB C BHICOKON M HU3KOM
TEIJIOTOW CrOPAHUsI.

26. | )Kuakoe TorumBo (Ma3yT) ANl KOTENbHBIX ycTaHOBOK. Kiaccudukanus
Ma3yToB. Termrogu3nuecknue CBONCTBa Ma3yTOB.

27. | OcOOEHHOCTH U MPUHIIMITBI OPTaHU3ALNUN CKUTAHUS )KUJIKOTO TOILITHBA.
OCco0EHHOCTH CXKUTAHUS KUAKOTO TOIUIMBA. MexaHu3M mpoliecca.
CniocoObl pacbUIMBaHUS JKUIKOTO TOIUIMBA.

28. | OcoOEHHOCTH M MIPUHLIUIIBI OPTaHU3AIMH CYKUTAHUS KHUIKOTO TOTLTHBA. YK-1
Oco0eHHOCTH CKUTaHus )KUJIKOTO TOITMBA. MexXaHU3M Ipoliecca.
Crioco0b! pacTibUIMBaHUS KUAKOTO TOILIHBA.

29. | Kinaccudukanust cioeBpIXx TOMOK. MexaHudeckue (OpCyHKH,
($OpPCYHKH C paclbUIMBAIONIEH Cpeioi, KOMOMHUPOBAHHBIE (DOPCYHKH.
@DakTOpBbl, BAUSIOIIKE HA PACHIBII TOIIMBA B (POPCYHKAX.

30. | KomOuHupoBaHue ra3o-ma3yTHble Topenku kKoTioB. Knaccuduxanus u
CXEMBI PACTIBTMBAHMS KHUIKOTO TOIUTNBA. KOHCTPYKIIMK Ma3yTHBIX
¢dopcyHok. Ma3yTHble, KOMOMHUPOBAHHBIE TOPEIIKH.

31. | OkcmmyaTanys U peXXKUMbI pabOThI: 0COOCHHOCTH CKUTAHUSI CEPHUCTBIX
Ma3yToB, MaJble H30BITKH BO3/yXa, UCIIOJIb30BaHUE MTPHUCATIOK,
PELMPKYJISAIHUS Ta30B.

32. | IIpenoTrBpaiienne BpeJHbIX BEIOpOCOB. Bompock! skciutyaTanuu u YK-1
OXpaHa TpyJa MMPH CKUTAHUH KHUJIKOTO TOTLTHBA.

33. | TomMBHbIE pecypchl U TOIUIMBHO-IHEpreTuueckuii 6ananc PO.

34. | BnaxxHOCTB TOIUIMBA YHEPTeTHUECKOro ToruBa. CopepikaHue cephl B
toruBe. [IpuBeeHHbIE BIa)KHOCTD, 30JbHOCTD, KaK XapaKTePUCTUKH
YHEPreTUIECKOM IEHHOCTH TOTIINBA.

35. | Knaccugukaiusi 1 MapKHUpOBKa SHEPreTHYECKOT0 TOTIMBA.

36. | ITokazaTenu TEIIOBOM SKOHOMHUYHOCTH KoHaeHcarmoHHbIx TOC u ADC,
aHaJIU3 UX COCTABJISIONIHX.

36. | Opranmzauus sxcmryarain TOC u ADC.

37. | 'enepanbHBI 1aH AaTOMHOU dJeKTpocTaHun. Biustane Trma TOC Ha
KOMITOHOBKY T'JIaBHOT'O KOpIyca W T'€HIUIaH.

38. | Moaepuuzanus u pekonctpykiust TOC. [Tokazarean 5SKOHOMHUYIHOCTH.

39. | Pexxumsl pabotsl TOC n ADC. DHepreTniyecknue XapakTepUCTUKH.
MeTobl TOKPHITHS THKOB

40. | TormHoe x03s1#icTBO TOC 1 ADC. CucteMbl TEXHUYECKOTO YK-1




BOZI0OCHAOKEHUS U 30J0nuIakoyaanenus. Bpenusie Beiopocst TOC u
ADC.

41. | Cxemsl otmrycka teruia ot TOLI.

42. | I'azotypOunuble u naporazoBsie TOC. TerioBast cxema SHEPTeTUIECKOM
I'TY oTKpbITOrO 1UKIIA.

43. | Tumsl maporazoBbix TOC. Temmossie cxemsl mapora3oBbix TOC u ux

9KOHOMHUYHOCTb.
44, | T'azotypounnsie TOLI. ITaporazoseie TOLI.
45. | Ilotepu mapa u kouaencata Ha TOC u ADC, cnocoObl X CHIXKEHHS U YK-1

BocIioJiHeHUs. CXeMbI BKIIOUCHUS HCIIAPUTCIIbHBIX YCTAHOBOK.

Oﬁpa3eu KapTOo4YKHU K 3a4€Ty 110 JUCHHUIIJINHE

I'PO3HEHCKUI IT'OCYIAPCTBEHHBIN HEDTSIHOW TEXHUYECKWUI YHUBEPCUTET
KADEJIPA "TEIJIOTEXHUKA U I'J]PABJIUKA"

I[I/ICI_II/IHJ'II/IHB. ((COBpeMeHHLIe OQHCPICTUYCCKUC TCXHOJIOTUU»

Cemectp - 1

I'pynna TIOK-21

Kaprouka Ne 1 (x 3aueTy 1o JUCHMILIMHE)

1. | MecTto KOTenbHOI YCTaHOBKH U MaporeHepaTopa B TexHonorudeckoit cxeme TOC u ADC.

2. | CocraB IpOIyKTOB CrOpaHusi, TCOPETHYECKHIE U pPeaTbHBIE 00HEMBI.

3. KJ'IaCCI/I(I)I/IKaI_II/IH CIIOCOOOB CKUTAHUS TBEPAOTO TOIJIMBA B TOIIKAaX KOTCIILHBIX arperaTos.

4. | KOHCTpYKIIUHU TOTIOYHBIX SKpaHOB. CXeMbI BKIIIOUCHUS TAHEJIeH SKPaHOB, YCIOBUS UX
paboThl. MeTo bl OBBILIEHHE HAIE)KHOCTH TOMOYHBIX YKPAHOB.

3aB. kadenpoii
«TennoTexHuka U TUAPABINKA» P.A-B. Typnyes




7.4. Onucanue noka3aTeyieil 1 KpUTEPHUEB OLIEHUBAHUS KOMIIETEHIMI Ha Pa3lMYHBIX 3Tanax uxX (popMupoBaHUS, OMUCAHHE

IIKaJIbl OOCHHUBAHUA.

Tabanuna 7
IlnanupyemMble pe3yJbTaTbl 0CBOCHHS Kpurepun oueHnBaHus pe3y/ibTaToOB 00yYeHHs HaumenoBanue
KOMITETECHITNH MeHee 41 6aJ110B 41-60 6aLi10B 61-80 6as10B 81-100 H6asL10B OLICHO'{HOT'0
(HEey10BJIETBOPHUTEJIBLHO) (Y10BJ1€TBOPUTEJIHHO) (Xopo1o) (OTJIMYHO) cpeacTsa

IIugpp komnemenyuu: YK-1 CrocooeH

OCYIIECTBIIATH IIOUCK, KP

UTHYECKUM aHAIU3 U CHHTE3 UH(OPMALIMH, IPUMEHSITh CUCTEMHBIN OAXO ISl PEIICHUS
nocTtaBiaeHHbIX 3aa4 (cornmacao @PI'OC BO)

3HATB: IPUHINII ICHCTBUS U
KOHCTPYKTHBHBIC OCOOCHHOCTH
KOTEJTbHBIX arperaTtoB ¢ €CTCCTBECHHOM

KOHmpoaupyowue

o CdhopmupoBaHHEIE, HO CchopmupoBaHHBIE

LUPKYJIALUEH U IIPUHY TATEIbHBIM
®parMeHTapHbIC 3HAHUSA Henonuele 3HaHUA | comeprKaiue OTACIbHBIC CUCTEMAaTHUYECKUE
JABHOKCHHEM TCIIJIOHOCUTCIIA, MCTOAbI
npoOeITbl 3HAHUS 3HaHUS
BBITIOJIHEHUS KOHCTPYKTOPCKUX U
IMOBCPOYHBIX paCYCTOB KOTJIa U €I'0
ITOBEPXHOCTEH.
YMmeTh: AHAJIN3UPOBATL HAYYHO-
TEXHUYCCKYIO TOKYMCHTAIWIO U v
MEHHS MOJTHBIE
I/IH(I)OpMaLII/IIO IO SHCPIreTHYCCKUM ’ CdopmupoBaHHbIe
YacTuuHble yMEHUS Henonnele yMeHus  |10mycKarTCsi HEOOIBIITUE

TEXHOJIOTHUAM, IIPOU3BOJICTBA U yMeHHs

[IOJIyYEHUS TEIJIOBOU U DJIEKTPUUECKOU
SHEPI'MH, KOTEJIIbHON TEXHUKE.

OILINOKHU

mamepuanst no
oucyuniune, 8 Yucie
KOMOPbIX MO2Ym
Obimb. Kellc-3a0aHusl,
3a0anus OJst
KOHMPOILHOU
pabomul, mecmogule

Baaaern: HeoOX0aUMOI
TEPMHHOJIOTHEN B 00J1aCTH
BHGPFGTI/I‘IGCKI/IX TCXHOJ’IOFI/Iﬁ TCIIJIO U
SHEProcHa0KEeHUSI IPEATIPUATHIA,
HaBbBIKAMHU paC‘—IeTOB I‘OpeHI/IH
pa3IMYHbIX BUJIOB TOTLINBA,
COCTaBJICHUSA MaTepI/IaJ'II)HI)IX nu
TEIUIOBBIX 0allaHCOB B SHEPTETUUECKUX
arperarax.

YacTuyHOE BlaJIeHUE
HaBBIKAMH

Hecucrematnueckoe
TIPUMEHEHNE HABBIKOB

B cucremaTrueckom
MPUMEHEHUU HaBBIKOB
JIOITY CKArOTCS TIPOOEITBI

VYcnentHoe u
CUCTEMATHYECKOE

MPUMEHCHHEC HABBIKOB

3a0aHusl, memol
\pepepamos, 0ok1a0os
u opyeue.




8. OcobenHocTH peajn3anuu TUCUUILTHHBI 1151 MHBAJIU/IO0B U JIUIL €

OrpaHMY€HHBIMHA BO3MOKHOCTHMHU 310POBbS

JUiss  ocyllIecTBIEHHsS MpOLEAYyp TEKYWIEro KOHTPOJII  yCIEBAEMOCTH U
IPOMEXYTOUHOM aTTecTaluy OO0y4arolmMXcsi CO3AaHbl (OHIBI OLEHOYHBIX CPEICTB,
aJanTHPOBAHHBIE JIJI1 MHBAJIUAOB U JIUI[ C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMHU 370POBbS U
NO3BOJISIIOIIME  OLEHUTh  JIOCTMOKEHHWE HWMH  3alJJAaHUPOBAHHBIX B OCHOBHOM
o0pa30BaTesIbHON MIporpamMme pe3yJbTaTOB OOY4YEHHS U YpOBEHb C(HOPMHUPOBAHHOCTH
BCEX KOMIIETEHIIMI, 3adBJICHHBIX B 0Opa3oBaTeiabHOM mporpamme. dopma mpoBenECHUS
TEKyILIEeHd aTTecTauuu Ui  CTYACHTOB-UHBAJIMAOB  YCTAaHABIMBACTCA C  YYETOM
WHIUBUIYAIBHBIX TCUXO(PHU3NYECKUX OCOOCHHOCTEH (YCTHO, NMHCHbMEHHO Ha Oymare,
NMCbMEHHO Ha KOMIbIOTEpE, B (OopMe TECTUpOBAaHMS U T..). Ilpu TecTupoBanum nms
CIa0OBUASIIUX CTYJEHTOB HCIOJIB3YIOTCS (DOHABI OIIEHOYHBIX CPEJICTB C YKPYIHEHHBIM
mpudToMm. Ha s3K3aMeH mnpuriamaercs COMPOBOXKIAIOIIMM, KOTOpPbIA 00€cleuynBaeT
TEXHUUYECKOE COMPOBOXKIACHUE CTyJIeHTY. IIpu HEOOXOAMMOCTH CTYyIEHTY-HUHBAIUIY
NPENOCTABISIETCA AOMOJIHUTENBHOE BpEMS JJI1 MOATOTOBKM OTBETa Ha 3K3aMeHe (WiH
3auere). OOydaronyecs: ¢ OrpaHUYCHHBIMA BO3MOXHOCTSIMU 37I0POBbSl U 00yUaromuecs
UHBAJIMJBI  00ECIEYMBAIOTCS IMEYAaTHBIMU UM 3JEKTPOHHBIMH  00pa3oBaTeNIbHBIMU
pecypcamu (NpoOrpaMMbl, yuyeOHbIE MOCOOMS ISl CaMOCTOSITETbHOM pabOThl U T.1I.) B
(dopMax, aJanTUPOBAHHBIX K OIPaHUYECHUSIM UX 340POBbs U BOCIPUATHS UH(OPMALIUU:

1) JUISI MHBAJIUAOB M JIMI C OTPAaHUYECHHBIMU BO3MOYKHOCTSIMH 3J0POBBS MO
3pPeHMIO:

- IJIS CJIeNBIX: 33JaHMs JJIs BBIITOJIHEHHS HA CEMUHAPAX U MIPAKTUYECKUX 3aAHITHUIX
0pOopMIISIOTCS  pelibePHO-TOUeUHbIM MWpUPTOM bpailnsg winm B BHIE SJIEKTPOHHOIO
JOKyMEHTa, JIOCTYITHOTO C TIOMOILIBIO KOMIIbIOTEPAa CO  CHEIUATH3UPOBAHHBIM
OpOrpaMMHBIM ~ OO€cTieueHHUeM ISl CIIETbIX, JUOO 3aYUTHIBAIOTCS aCCHUCTEHTOM;
NMCbMEHHBIE 33JIaHUs BBINOIHIIOTCA Ha Oymare penbeHO-ToueYHbIM mpudToM bpaitns
WIM Ha KOMIBIOTEPE CO CHEHHATU3UPOBAHHBIM MPOTPAMMHBIM OOECTI€UeHUEM ISt
CJIETIBIX JTUOO HAMKTOBBIBAIOTCS ACCUCTEHTY; OOYYAIOUIMMCS JJIsi BBITIOJHEHUS 3aaHMUsI
npyu HEOOXOJUMOCTH MPEIOCTABISAETCS KOMIUIEKT MUCbMEHHBIX MNPUHAIICKHOCTEH U
Oymara nns TuchMa pelibeHO-TOYeUHbIM ImpudToM bpaiinsg, KoMmmbloTep €O

CIICHUAIIM3UPOBAHHBIM ITPOTPAMMHBIM obecreueHuEM JJIA CJIICTIBIX,



- Aa8  caaboBUASAIIMX: O0ECIEeYMBACTCS HMHIWBUIYabHOE PaBHOMEPHOE
ocemieHue He MeHee 300 urokc; oOydarolMMCsl JAJisl BBIIOJHEHUS 3aJaHusl IpU
HEOOXOMMOCTH TPEAOCTABJIAETCS YBEIMUYUBAIOIIEE YCTPOMCTBO; BO3MOYKHO TaKXkKe
UCITIOJIb30BAaHUE COOCTBEHHBIX YBEJIMYMBAIOIIMX YCTPOWMCTB; 3aJaHUsl JJI BBIIOJHEHHUS
3a/1aHuil 0hOPMIIAIOTCS YBEIUUYEHHBIM HIPU(PTOM;

2) JUISl UHBAJUAOB M JIMI C OTPAaHUYECHHBIMU BO3MOKHOCTSIMU 3J0POBBS MO
CJIyXy:

- IJIS1 TJIYXHMX M ¢J1a00C/abIIamux: 00ecrneynBaeTcsl HAIMYUe 3ByKOYCHUIMBAIOLIEH
anmapaTypbl KOJUIEKTUBHOTO TOJB30BaHUS, MpPH HEOOXOJUMOCTH OOYYarOUIMCS
IPEIOCTABIIAECTCS 3BYKOYCHJIMBAIOLIAs anmnapaTypa HWHAWBUIYAJIbHOTO I0Jb30BaHMUS;
IIPEIOCTABIIIOTCA YCIIYTH CypAONIEPEBOIUMKA;

- VI CJICNOIJIYXMX JOIIyCKaeTCsl IHPHUCYTCTBUE AaCCUCTEHTA, OKA3bIBAIOIIETO
yCIIyTU TUQIJIOCYPAONEPEBOTUNKA (TIOMUMO TPEOOBAHUMN, BBIIOJIHAEMBIX COOTBETCTBEHHO
JUTSL CIIETIBIX U TITYXUX);

3) Ul JUL C TSDKEIBIMU HapyUICHUSIMH pEeYM, IIIYXHX, CJIa0O0CIbIIIAIINX
JIEKLIIMA U CEMUHAPBI, IPOBOJIUMBIE B YCTHOU (popMe, MPOBOAATCS B TUCbMEHHOM (hOpME;

4) JUISl MHBAJIMAOB W JIUI C OrPAHUYEHHBIMU BO3MOKHOCTSMH 3]I10POBbS,
MMEKIIMX HAPYIIEHHUS ONMIOPHO-ABUIaTEJIbHOIO aNapara:

- JUIA JIMIl C HapyLUIEHUSAMH ONOPHO-IBUIaTEIbHOTO almapaTa, HapylIICHUSIMH
JBUTATEIbHBIX (PYHKIMH BEPXHUX KOHEUHOCTEW MIIM OTCYTCTBUEM BEPXHUX KOHEUHOCTEH:
NUCBMEHHBIE 33JaHUSl BBINOJHSAIOTCS Ha KOMIIBIOTEPE €O CIEUUATU3UPOBAHHBIM
IPOrpaMMHBIM 00ECTIEYEHUEM WJTU HAAUKTOBBIBAIOTCSI ACCUCTEHTY; BBIMOJIHEHUE 3aJlaHU
(TecToB, KOHTPOJIbHBIX padoT), MPOBOAUMBIE B NUCHBMEHHON (opme, MPOBOISATCS B

ycTHOH (hopMme mmyTeM ompoca, 0ecelibl ¢ 00yUYaroIIMMCH.



9. YueOHo-MeTOAUYEeCKOEe U HH(OPMAINIMOHHOE OOecneyeHue JUCITUTNTIMHBI

a) OCHOBHAsl JIMTepaTypa:
1. TemnosHepreTrka u TerioTexHuka. Kuura 3. TenaoBbie 1 aTOMHBIE AJEKTPOCTAHIIUY [ DJIEKTPOHHBIN
pecypc]: cipaBounuk/ M.C. AnxyToB [u Jip.].— DIEKTPOH.TEKCTOBBIC JaHHbIe.— M.: M3maTenbekuii
nom MBOU, 2007.— 648 ¢c.— Pexxum noctymna: http://www.iprbookshop.ru/33155.html.— 9bC
«IPRbooks»

2. TeruiosHepreTuka u temorexHuka. Kuura 4. IlpomblliuieHHas TEIIOHEPreTUKA U TEIVIOTEXHUKA
[DnekTponHbIi pecypc]: cipaBouHuk/ b.I'. bopucos [u 1p.].— DneKTpoH.TeKCTOBBIC JaHHBIE.— M.:
Wznatensckuit ntom MOU, 2007.— 631 ¢.— Pexxum nocrymna: http://www.iprbookshop.ru/33156.html.—
ObC «IPRbooks»

3. Tpyxuuii A.Jl. [lapora3zoBbie yCTaHOBKH 3JIEKTPOCTAHIIUHN [ DJIEKTPOHHBINA pecypc]: yueOHOe mocooue
it By3oB/ Tpyxuuit A.Jl.— DneKTpoH.TeKCTOBbIe AaHHble.— M.: M3narensckuii jom MOU, 2013.—
648 c.— Pexum nocryna: http://www.iprbookshop.ru/33207.html.— DbC «IPRbooks»
TennosHepreTnyeckre yCTaHOBKU [ DIIEKTPOHHBIN pecypc|: COOpHUK HOPMAaTUBHBIX JTOKYMEHTOB/ —
OnekTpoH.TekcToBbie AanHbie.— M.: OHAC, 2013.— 384 c.— Pexum gocryna:
http://www.iprbookshop.ru/17819.html.— 3BbC «IPRbooks»

4. TennosHEpreTHIEeCKUE YCTAHOBKH. TEOPETHIECKHE U TPAKTHUSCKUE OCHOBBI TUCITUTUIHHEI
[DnexTpoHHbIi pecypc]: yue6Hoe mocobue/ C.B. LHluTtoB [u ap.].— DIEKTPOH.TEKCTOBBIEC JaHHBIC.—

5. baroBemienck: J[anbHEBOCTOYHBIN rOCy1apCTBEHHBIN arpapHblil yHuBepcureT, 2015.— 266 ¢.—
Pexxum noctyna: http://www.iprbookshop.ru/55914.html.— 3BC «IPRbooks»

la3oTypOuHHBIC SHEPTETHUECKHUE YCTAHOBKH [ DJICKTPOHHBIN pecypc]: yaeoHoe mocodue st By3os/ C.B.
[{aneB [u ap.].— DnekTpoH.TeKcToBbIe AaHHbIe.— M.: M3natenbckuii jom MOU, 2011.— 427 c.—
Pexxum moctyma: http://www.iprbookshop.ru/33113.html.— 3BC «IPRbooks»

5. TerutoBas 35eKTpUYeCKasi CTAaHIUS - 3TO OYCHB IMPOCTO [ DIEKTPOHHEIN pecypc]: yueOHoe mocodue/
K.3. ApoHcoH [# 1p.].— DAEKTPOH. TEKCTOBBIE NaHHble.— ExarepunOypr: Ypanbckuil GpenepaibHbIi
yauBepcuteT, ObC ACB, 2016.— 204 ¢.— Pexxum nocrtymna: http://www.iprbookshop.ru/66209.html.—
3BbC «IPRbooks»

6. YcTpoIiCTBO MapOBBIX KOTEIBHBIX arperaToB [DIEKTpOHHBIN pecypc]: MeToandeckas pa3padboTka/ —
OneKTpoH. TekcToBble naHHble.— Huxuuit HoBropon: Huxeropoackuii rocyapcTBeHHBIH
aApXUTEKTypHO-cTpoutTenbHbIl yHUBepcuTeT, DbC ACB, 2010.— 48 ¢.— Pexum noctyna:
http://www.iprbookshop.ru/16069.html.— 3BC «IPRbooks»

7. ATOMHBIE CTaHIIMH TETUIOCHA0KEHUS [ DJIEKTPOHHBIN pecypc]|: yueOHoe mocodre/ — DIEKTPOH.
TEKCTOBBIE JaHHBIe.— BopoHex: BopoHexckuit rocy1apcTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN
yauBepcuret, 9bC ACB, 2016.— 64 c.— Pexum noctyna: http://www.iprbookshop.ru/72907.html.—
3BbC «IPRbooks»

B) UHTEpHET-pecypcehl
HNuTepHer pecypc - Www.gstou.ru nsnektponHas 6ubimoreka OBC: «IPRbooksy,
«KoncynbTant crymenta», «Ibooks»

eknigi.org»...kotelnye-ustanovki...parogeneratory.html
paruem.rwrol...teploenergetike. .. kotelnye-ustanovki/

bwt.ruy/Iyst npomeinuieHHOCTI)Y TerutoanepreTrkayboiler
twirpx.com>Bce mns ctynenTa»1144528

el R A



http://www.gstou.ru/
http://eknigi.org/
http://eknigi.org/tehnika/103556-kotelnye-ustanovki-i-parogeneratory.html
http://paruem.ru/
http://paruem.ru/rol-kotlov-v-promyshlennoj-teploenergetike/konspekt-lekcij-na-temu-kotelnye-ustanovki/
http://www.bwt.ru/
http://www.bwt.ru/prom/
http://www.bwt.ru/prom/teplo/
http://www.bwt.ru/prom/teplo/boiler/
http://www.twirpx.com/
http://www.twirpx.com/file/
http://www.twirpx.com/file/1144528/

vunivere.ru»J1eMeHTbI TEOPHH TOPESHUS
book-gu.ru»2013/03/water/

gazovik-teploenergo.ruyindex.php?id=1272
BiblioFond.ru>view.aspx?id=525430

SGAU.ruxfiles/pages/4699/13926150811.

10 | enlightenmebook.coms...koTenpHBIC-yCTaHOBKH
11 | zadocs.ruxfizika/45340/index.html

12 | bibliozal.ru».. .kotelnye-ustanovki-parogeneratory

© ©N| o O

9. MarepuaJibHO-TEXHHYECKOE O0ecnedeHue QU CIUILTMHBI

s obecnieyeHUs OCBOCHMS MUCHIUILIMHBI HEOOXOJIMMO HAJIMYWE YYeOHOW ayJauTOopuu, CHAOKEHHOU
MYJIbTUMEANHHBIMU CPEACTBAMH ISl IPEACTABIICHUS IPE3CHTALNH JICKIMIA U TTOKa3a y4eOHBIX (PHIIEMOB.

Knacc ¢ mepcoHalbHBIMH KOMIBIOTEPAMU ISl IPOBEICHUS MPAKTHUYECKUX 3aHSATUA U BUPTYaIbHBIX
naboparopHbIX padoT. BupryansHas mabopatopus « TernoBeie 3JeKTPUYISCKHE CTAaHITHI.

VYueOnas aynutopus kadeapsr "T u I, No2-21, Nel-19°  chaGxenHas MYJIbTUMEAUMHBIMU CPEACTBAMU
JUTSI TIPEJICTABIICHUS TPE3CHTAIIMH U ITOKa3a yIeOHBIX (PUIIHMOB.

Habops! cnaii1oB ¢ TEXHOJOTHUECKUMH CXeMaMH KOTeIbHBIX ycTaHoBOK, ADC, TOC u TOLI, rpadhukamu
IIyCKOB, C KOHCTPYKLUHMEH y3JI0B M 3JIEMEHTOB, TEXHOJOIMUECKUMH CHCTEMaMu OOecreueHHs
KU3ZHEJECATEIIbHOCTH CTAaHIUH.

B) NPOrpaMMHOE H KOMMYHHKAIIMOHHOE 00ecrieYeHue

Pacuetnbie komnbsrotepubie mporpammbel: MATHCAD, EXEL.
DNEKTPOHHBIA KOHCIIEKT JICKIIHA U AJICKTPOHHO-00yYaOIUi KOMIUICKC IO TUCITUTUTHHE
TecTbl 17151 KOMIBIOTEPHOTO TECTUPOBAHUSI CTYICHTOB

[lporpamma cocTaBieHa B COOTBETCTBHM C [ OCyIapCTBEHHBIM OOpa30BaTENbHBIM CTaHAAPTOM
BBICIIETO TTpodeccHOHaBFHOTO 00pa3oBanus o HanpasieHnto 38.03.01. «DxoHomuKa»

KoTtesbHbIe ycTAaHOBKH U naporeHeparopbl (Hanuuue obopynoBanus u TCO)

1 JIaGoparopnsrii komruieke "Temonepenada npu kouseknuu u 06yse" TITK-010-9J1P-01
(9 naboparopHbIx padoT)

2 VYuebHo-mabopaTopHbIit KOMITIEKC « TermIo00MEeHHUKI
(4 nabopaTopHbIX pabOTHI)

3 BupryanbHblif yueOHbINH KOMIUIEKC « TeIIOBbIe AIEKTPOCTAHIIMI»

Kommekc npegHa3HaueH JUis HCCIEIOBAaHUS MPOIECCOB HACTPOIKU U HANIaAKU CHCTEM TEIUIOBOH 37€KTPOCTAHIUH, a TakyKe KOHTPOIIS
1 MOHHTOPHHTA COCTOSIHUSI DJIEMEHTOB CHCTEM BO BpeMsI UX PabOTHI M IeMOHCTPAIMH BIMSHUS H3MEHEHNS TapaMeTPOB JIEMEHTOB.
IIporpamma coiepxHT rpadIecKyro HHPOpMaIUIo, H300paKEeHNsI MOHUTOPOB, TAHEH YIIPABIICHHS M COOOIIEHHS aBapHITHOM
CUTHAIM3AIMY AHAJIOTUYHBIC PealbHBIM.

4 KoMILIeKT m1aKkaToB 560x800 mv, M300pakeHne HAHECEHO Ha IJIACTUKOBYIO OCHOBY TOJIIMHOM 4 MM
u pazmepom 560x800 mm. Mzo0pakenne obmagaeT BOJIOCTONKIMH CBOMCTBaMH. KaXk/IbIii T1aKaT MeeT
OJICMCHTBI KPCTIJICHUA K CTCHE.

5 TemnoBsie dnekTpudeckue craniuu (16 mr.)

9.1 | «Tennomaccoodmen» (16 mit.)

5.2 | Typbunsl u 000py/10BaHUE TEIUIOBBIX cTaHIMi (16 mT.)

5.3 | KorenbHble ycTaHOBKH U 0b6opyaoBanue (16 mT.)

6 3J16KTp0HHbIe IIJIAKAThI JleMOHCTpalHOHHBIE KOMIUIEKCHI Ha 0a3e MyJIbTUMEANA-IPOEKTOPA (KOMILJIEKT
AEKTPOHHBIX MIakaToB Ha CD, mynsTuMenua-npoektop BENQ, HoyTOYyK, 2kpan 1,5x1,5 m):):
a. Tenmomaccoodmen (122 mmr.)

0. Buapl 1 HazHAYEHUE KOTEIBHBIX YCTAHOBOK (27 MIT.)



http://vunivere.ru/
http://vunivere.ru/work10535
http://book-gu.ru/
http://book-gu.ru/2013/03/water/
http://gazovik-teploenergo.ru/
http://gazovik-teploenergo.ru/index.php?id=1272
http://www.bibliofond.ru/
http://www.bibliofond.ru/view.aspx?id=525430
http://www.sgau.ru/
http://www.sgau.ru/files/pages/4699/13926150811.pdf
http://www.enlightenmebook.com/
http://www.enlightenmebook.com/%D1%82%D1%80%D1%83%D0%B1%D0%BE%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D1%8B/%D0%BA%D0%BE%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5-%D1%83%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BA%D0%B8/
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IIpe3enTanuu:

1 Tennonepenaya

2 TenyioBble U aTOMHBIE 3IEKTPOCTAHINU

3 BI/I):[LI, COCTaB 1 Ha3HA4YCHHC Typ6HH TCIIJIOBBIX CTaHL[I/Iﬁ

4 XapakTepucTHKa U 00LIME TEXHOJIOIMUECKUE CXEMbI KOTEJIBHBIX YCTAHOBOK
IIPOMBIIIJIEHHBIX PEANPUATHI.

5 [TpuHIMNMATBHBIE CXEMBI TAPOTYPOUHHON 3JIEKTPOCTAHIIUM HA OPraHUUECKOM U
SIEPHOM TOILJIUBE.

6 OcCoOeHHOCTH M KOHCTPYKTUBHOE O(OpPMIIEHHE NapOBBIX KOTJIOB HPSIMOTOYHOIO
JICHCTBHUSI, C €CTECTBEHHOW U IPUHYIUTEIbHON LIUPKYJIALMEH.

7 KoHcTpykuuu Ma3yTHbIX opcyHOK. I'opesiku Ma3yTHble, KOMOMHHPOBAHHBIE.

8 Tonku Juist c)KUraHus XKUAKOTO U TBEPJIOTO TOIUIMBA

9 OcHOBHBIE CXeMBI 00pa0OTKH MUTATENBHON BO/IbI. ICTOUHUKH, COCTABHI U
XAPaKTEPUCTUKH CTOYHBIX BOJI IPEANPUSITHSL.

10 | Bomonoaroroska.

11 OKclulyaTanus KOTJIO0B IPOMBIIUICHHBIX TPEANPUSITHH.

12 OO6cny’KMBaHKE KOTEJIBHOTO arperara Bo BpeMsi paboThbl, OCTAHOB KOTJa.

13 | KoHCTpYKTUBHBIE CXE€Mbl IAPOBBIX U BOJOTPEHHBIX KOTJIOB.

14 [TaporeHepaTopbl aTOMHBIX CTAHIIMH.

Buneobunianmbi:

- [IpuHIIMn paboThI KOTIA;

- [TapoBoii koTed;

- [lapoBbie TYpOUHBL;

- [l;mamst ropenku;

- KopoTkoe 3ambIkanue;

- TemiooOMEeHHNKY;

- Pozxur kotna;

- ['papupHy;

- [IpuHuun paboTsl Hacoca

- [IpuHiun paboThl LIEHTPOOEKHOr0 HACcOCa;

- MHorocrynenuarslii Hacoc;

- Hacoc ITHC-1.

- Xabapogckas TOLI;

- Pazanckas ['POC

- DKCIuTyaTaIys 3HeprodJ0KoB;

- Ipunnmn paboTsl AIMOCOCA;

- JIBM>KEeHHE KUJIKOCTH B paboyeM KOJece;




Ipunoxenune

MeToauuyecKkue YKazaHusd 10 OCBOCHHIO THCHUIIJIMHbBI «COBpeMeHHbIe IHEPreTuieCKue
TEXHOJOInm»

Metoauyeckue ykazaHusl s OOydaroluxXcs M0 IUIAHUPOBAHMIO M OpraHU3allid BPEMEHH,
HE00XO0IMMOTO JJIs OCBOCHHUS AUCLUTUINHBL.

N3yyenune pekoMeHAyeTCs HauyaTh C O3HAKOMJICHUS ¢ pabouel MmporpamMMmoil TUCIHUILIMHBI, €e
CTPYKTYpPOH U coJepKaHHeM pa3ieioB (Momyiei), (oHIOM OLEHOYHBIX CPEICTB, O3HAKOMHUTHCS C
y4e0HO-METOINYECKUM 1 UH(POPMALIMOHHBIM 00€CIIeYeHUEM JUCIUILINHBL.

JucuumumHa «CoBpeMEeHHbIE YHEPTeTHYECKUE TEXHOJIIOTUHY COCTOMT U3 17 CBSI3aHHBIX MEKIY
co0oro Tem, oOecreunBaroIMX MOCIeI0BaTEIbHOE H3yUeHUE MaTepHraIa.

OOyuenue no aucrumuinHe «COBpeMEHHBIE SHEPreTUYECKHE TEXHOJIOTMU» OCYIIECTBIISICTCS B
clenyromux popmax:

1. AynuTtopHble 3aHSTHs (JEKIHUH, TA00PATOPHBIC 3aHATHS).

2. CamocrosiTenbHas padoTa cryAeHTa (IMOATOTOBKAa K JIEKIMSIM, JIAOOPATOPHBIM 3aHATHUSIM, U
UHBIM (OpPMaM THUCBMEHHBIX paboT, MHANBUIYAIbHAS KOHCYJIBTAIHSA C TIPETIOAABATEIIEM ).

3. MnrtepaktuBHbIe (HOPMBbI POBEIACHHS 3aHATUN (KOJUIOKBHYM, JIEKIUS-AUCKYCCUs, TPYIIIOBOE
peleHue kerica u aApyrue Gopmel).

VY4eOHblii MaTepuall CTPYKTYpPUPOBAH U U3YUYCHHE TUCIHUIUIMHBI MPOU3BOAUTCSA B TeMaTHUYECKON
MIOCJIEI0BATENBHOCTH. KakaoMy NpakTHUeCKOMY/TabopaTOpHOMY 3aHATHIO M  CAMOCTOSTEIHLHOMY
M3YYCHHIO MaTepualia MpeAliecTBYeT JeKIus o JaHHoiW TeMe. OOydaromuecs CaMOCTOSITEIBHO
IPOBOJAT MPEABAPUTENHFHYIO TIOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTHBHOE M TBOPYECKOE ydacTHE B
00CYyKJIEHUU TEOPETUUECKUX BOMPOCOB, pazdope MpoOIeMHBIX CUTYyallui U TOUCKOB IyTeil UX pPelIeHus.
MHorue mnpoOneMbl, H3ydaeMble B Kypce, HOCST AMCKYCCUOHHBIM XapakTep, 4YTO IIpeaIoJiaraet
WHTEPAaKTUBHBIN XapaKTep MPOBEICHUS 3aHATUN Ha KOHKPETHBIX MPUMEpPaX.

OrnrcaHue Mociae10BaTeIbHOCTH ACHCTBUN 00yYaroerocs:

[Ipn wu3yueHHMM Kypca cleayeT BHHMATENbHO CIylmIaTh M KOHCHEKTUPOBAThH MaTepual,
M3JIaraeMblil Ha ayJJUTOPHBIX 3aHATHAX. /)1 €ro MoOHNMaHus ¥ KaYe€CTBEHHOTO YCBOCHHS PEKOMEHIYETCS
CIIEAYIOIIAs MOCIEI0BATENBHOCTD IEUCTBUN:

1. [locne oxkoHuUaHUsl y4eOHBIX 3aHATHM ISl 3aKperieHus MaTepuaia MpoCMOTPETh U 00 yMaTh
TEKCT JICKIUH, IPOCTYIIAaHHON CEeTOAHs, pa3odpaTh paccMoTpeHHble mpuMepsl (10 - 15 MunyT).

2. Tlpy moAroToBKE K JEKIMH CIEAYIOMEro JHS IMOBTOPUTh TEKCT TPENbIIyIIeH JIeKIUH,
MoyMaTh O TOM, Kakast MOXKeT ObITh cienyromas tema (10 - 15 munyT).

3. B Teuenue Henenu BEIOpATh BpeMsi JIsl pabOoTHI ¢ JIUTepaTypoi B Oubimmoteke (o 1 gacy).

4. IIpu MoAroTOBKE K JIaOOPATOPHOMY 3aHATHUIO TOBTOPUTH OCHOBHBIE TIOHATHS 110 TEME, U3yUHUTh
IpPUMEpPBI, U3YUUTh CXEMY, ONHCAaHUE M TMOPSIO0K IMPOBENEHUs J1a0OpaTOpHOM pabOThl, PAaCCMOTPETH
rpaduku W AuarpaMMmbl. Pemias KOHKPETHYIO CHUTyallMio, - TMPEABAPUTENLHO TIOHSATH, KaKOM
TEOPETUUECKHUI MaTepual HyKHO HCI0JIb30BaTh. HaMeTUTh 1u1aH pelienus, nonpodoBaTh Ha €ro OCHOBE
pemuTh 1 - 2 mpakTU4yeckue CUTyaluu (J1abopatopHbie paboThl).

2. MeToanyeckue yKasaHus 1o padore 00y4aromuxcs BO BpeMs IIPOBeACHUS JEKIM .

Jlexuuu Aar0T 0OydYaroUMMCSl CUCTEMATU3UPOBAHHBIE 3HAHUS M0 JTUCHUIUIMHE, KOHIEHTPUPYIOT
UX BHUMaHHE Ha HauOoJiee CIOXKHBIX M BaXHBIX Bompocax. JIeKkiuu oObIYHO U3JararoTcs B
TPaJMLMOHHOM WJIHM B MpoOsieMHOM cTuiie. [isi cTyAeHTOB B OOJBIIMHCTBE CIy4aeB B MPOOJIEMHOM
crunie. [IpoOieMHBIN CTUIL TMO3BOJIIET CTUMYJIUPOBATh AKTUBHYIO ITO3HABATEIbHYIO ESTEIbHOCTD
oOydaroluxcsi 1 UX HMHTEpeC K AUCUUIUIMHE, (OPMHUpPOBATH TBOPUECKOE MBIIIJIEHHE, Npuberats K
IPOTHBOIIOCTABJIEHUSIM U CPABHEHUSM, KellaTh 00001IeHNs, aKTUBU3UPOBATh BHUMaHHE 00yUarOIIUXCs
yTeM IOCTAaHOBKH MPOOJEMHBIX BOIPOCOB, MOOUIPATH TUCKYCCHIO. BO BpeMs JEKIIMOHHBIX 3aHATUI
pEKOMEH/yeTCcss BECTH KOHCIIEKTHpOBaHME y4yeOHOro MaTepuana, oOpamaTb BHHMaHHE Ha
(bOopMyIIMPOBKHU U KaTETOPUH, PACKPHIBAIOIINE CYyTh TOIO WJIM MHOTO SIBJICHHUS, WIH MIPOLIECCOB, BHIBOABI U
NpakTUYecKHe peKoMeHaauu. KOHCIeKT IeKIuu JIydIie mopas3AeisTh Ha MyHKTHI, COOII0Aas KPAaCHYIO



CTPOKY. DTOMY B OOJBILION CTENEHH OyIyT CIIOCOOCTBOBATH BOINPOCHI IUIAHA JICKIMH, MPEIJIOKECHHBIE
npenoaasatesiM. Ciieyer oOpaiiaTth BHUMaHNWE Ha aKIICHTHI, BBIBOJIBI, KOTOPHIE JIETIaeT MPeToiaBaTeb,
oTMeudass Haubojee BaKHbIE MOMEHTHI B JICKIIMOHHOM MaTepHaje 3aMEYaHUsIMH «Ba)KHO», «XOPOIIO
3alIOMHHTH» U T.I. MOKHO ZIeTIaTh 3TO U C MTOMOIIBIO Pa3HOIBETHBIX MapKEPOB MM PYUeK, HOAYEpKUBAs
TepMHHBI U omnpezaeneHus. llenecooOpazHo pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpAlCHUH,
ab0peBuatyp u cuMBOJIOB. OTHAKO TPH JajbHEHIIEH paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIyUIlle 3aMEHHUTh
OOBIYHBIMH CJIOBAMU JIJIs1 OBICTPOTO 3PUTEIBHOTIO BOCIIPUATHUS TeKCTa. PaboTast HaJl KOHCIIEKTOM JICKIIHH,
HEOOXOAMMO HCHOJIB30BaTh JIMTEPATYpy, KOTOPYIO PEKOMEHAOBaJl MpenojaBaTenb. VIMEHHO Takas
Cepbe3Has, KpONOTIMBas pPaboTa C JIEKIUOHHBIM MATE€pPUAJIOM IIO3BOHUT TIIyOOKO OBIAJCTh
TEOPEeTHYECKUM MaTepuanoM. TemaTHka JeKIni 1aeTcs B; pabodeli mporpaMMe AUCIHUIUIAHBL.

3. MeToanueckue ykazaHusi 00y4arIuMcs M0 MOAT0TOBKE K NPAKTHYECKMM/CeMHUHAPCKUM
3aHATHSIM.

Ha mpakTuyecknx/CeMHMHApCKUX 3aHATUSX NPUBETCTBYETCS AKTUBHOE Y4YacTHE B OOCYKICHHU
KOHKPETHBIX CHUTyalllif, CIOCOOHOCTh Ha OCHOBE IIOJIYYEHHBIX 3HAHUH HaxoIUTh Hauboiee
3 EeKTUBHBIE PEIICHHUs IOCTABICHHBIX MPOOJIEM, yMETh HAXOJUTh MOJEe3HBbIHA. JlOMOTHUTEIbHBIH
MaTepHal o TEMaTHUKE CEMUHAPCKUX 3aHATHI.

Crynenry PEKOMEHIyeTCsI clelylomas cxema IMOATOTOBKH K
PaKTUYECKOMY/CEMHUHAPCKOMY 3aHSATHUIO:

1. O3HakoMJIeHHE C IUJTAHOM MPAKTHYECKOTO/CEMHUHAPCKOTO 3aHATHS; KOTOPBIA .. OTpa)Kaer
coJiepKaHue MpPeIIoKEHHON TeMbl;

2. [IpopaboTaTh KOHCIIEKT JICKITUH;

3. IlpounTaTth OCHOBHYIO JIUTEPATYPY.

B mporecce moAroToBKM K MPaKTUIECKAM 3aHATHAM, HEOOXOMMO 00paTHTh 0coboe

BHUMaHHME Ha CaMOCTOSITEJIbHOE M3Y4YeHHME PEKOMEHJI0BaHHOW JuTepaTypbl. Ilpu Bcell monHoTe
KOHCIIEKTUPOBAHUS JIEKIIMM B HEHl HEBO3MOXKHO M3JI0KHUTh BECh MaTepuajl M3-3a JIMMUTA ayAUTOPHBIX
yacoB. [loaTromy camocTosTenpHas paboTa ¢ Yy4yeOHUKaMH, Y4eOHbIMM IOCOOWSMH, Hay4yHOH,
CIIPaBOYHOM JIMTEPATYPOU, MaTEPUATIAMU NIEPUOJNYECKUX U3IaHUN 1

WntepHera siBisiercss Hanbosee 3pPEKTUBHBIM METOJIOM MOJYUYSHUS JONOJHUTEIbHBIX

3HAHWW, TI03BOJISIET 3HAYMUTEIBHO AaKTHUBU3UPOBATH MPOIECC OBIAJACHUS HHPOpMaIuei,
criocoOCTByeT Oosiee TIyOOKOMY YCBOEHHIO H3ydyaeMoro marepuana, (GopMupyeTr y CTYACHTOB
OTHOLIEHHE K KOHKPETHOI mpobseme. Bce HOBBbIE MOHATHS MO M3ydaeMOM TeMe HEOOXOAMMO BbIyYUTh
Hau3yCTh M BHECTH B TJI0ccapuil, KOTOPBIN 11e1ecO00pa3HO BECTU C CaMOT0 Hayaa U3yueHHs Kypca;

4. OTBETUTH Ha BOIMPOCHI MJIaHA MPAKTUYECKOT0/CEMUHAPCKOTO 3aHATHUS;

5. BBINOMHUTE AOMAIIIHEE 3a/IaHHUE;

0. [IpopaboTaTh TECTOBBIC 3a/IaHMS U 3a]a4H,

7. Ilpu 3aTpynHeHUIX cPOpMYyINPOBATH BOIPOCH K MPENOAaBATENIO.

Pe3ynbTat Takoi paboThl JOJKEH MPOSIBUTHCS B CIIOCOOHOCTH CTYJIEHTa CBOOOIHO

OTBETUTbH HA TEOPETUUYECKUE BONPOCHI IPAKTUKYMa, BBICTYIIaTh U y4acTBOBAaTh B

KOJUIEKTUBHOM OOCY>KJIEHUU BOIPOCOB M3Y4aeMOMN TEMbl, PABUIBHO BBIMOJIHATH MPAKTHUECKHE
3aJjaHMsl U MHbIE 3aJIaHMsl, KOTOPbIE Jat0Tcs B (DOHJIE OLEHOUYHBIX CPEACTB AUCLUIUINHBL.

4. Meroauyeckue yKazaHus 00y4alOMMMCs 110 OPraHU3allii CAMOCTOATEIbLHOH padoThl.

[enbp opranuzanuy caMoCTOSITENbHON paboThl Mo AucuuiinHe «CoBpeMEHHbIE IHEPreTHUECKUe
TEXHOJIOTUMY - 3TO yIIIyOJIeHHE U paclIupeHre 3HaHui B 00acT (popMupoBaHHe HaBbIKa U MHTEpeca K
CaMOCTOSITENIbHOM 1M03HABATEIbHON JAESITENbHOCTH.

CamocrodarenbHas paboTa 00ydyaroMIMUXCsl SBISETCS Ba)KHEHIIMM BHJIOM OCBOCHMS COJEpPKAHUS
JUCIUIIIMHBL, TOJATOTOBKU K MPAKTUYECKUM 3aHATHIM U K KOHTPOJIbHOU padoTe.

Croza e OTHOCATCS U CAaMOCTOSITEIIbHOE YTIyOJIeHHOE U3yUeHUE TEM JUCIUIIINHBL.

CamocrosarenbHas paboTa MpeACTaBIsieT cO00M MOCTOSHHO JEMCTBYIOIIYIO CHCTEMY, OCHOBY
00pa30BaTeNbHOTO MPOIEcca U HOCUT UCCIIEIOBATEIbCKUN XapaKTep, YTO MOCTYKUT B



OyIyIieM OCHOBAaHUEM JJIsl HATMCAHUS BBIMTYCKHON KBATH(DHKAIIMOHHON pabOThI, MPAKTHIECKOTO
NPUMEHEHHUS TIOJTYYCHHBIX 3HAHUH.

Opranuzaiiys caMOCTOSITENIBHONH PabOThl 00ydYaloOIUXCs OPUEHTUPYETCS HAa AKTHBHBIE METOIBI
OBIIQJICHUSl 3HAHUSIMHM, pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, TEepexox OT TOTOYHOTO K
WH/IMBUIYIM3UPOBAHHOMY OOYUEHHIO, C YUYETOM MOTPEOHOCTEN M BOZMOKHOCTEH TIMYHOCTH.

[IpaBunbHAasE OpraHU3aIlMM CAMOCTOSTCIBHBIX YUYEOHBIX 3aHATHH, WX CHCTEMAaTHYHOCTD,
nenecooOpasHoe IIaHUPOBaHKE pabovYero BpEMEHH MO3BOJIAET CTYJCHTAM Pa3BUBATh YMEHHS M HaBBIKU
B YCBOCHUH M CUCTEMAaTHU3aIlH TPUOOPETaeMBbIX 3HAHUH, 00€CIICUNBATh BHICOKHIA

YPOBEHb  YCIIEBAEMOCTH B  MEpUOA  OOydYeHHUs, TOJYYUTh  HABBIKM  IIOBBIIICHUS
poeCCHOHATBHOTO YPOBHSI.

CamocrosiTenbHast paboTa peanu3yercs:

- HENIOCPEJICTBEHHO B MPOIECCE ayAMTOPHBIX 3aHITHI - Ha JICKIUAX, TIPAKTUICCKUX 3aHITHUSAX,

- B KOHTaKTe C NpenojaBaTejeM BHE PaMOK PACHUCAHUS - HAa KOHCYJIbTALUAX MO Yy4eOHBIM
BOIPOCaM, B XOJ€ TBOPYECKMX KOHTAKTOB, MpPU JIMKBHIAIMH 33{0JDKEHHOCTEH, MPH BBITOJIHCHUH
WHIUBUIYAIBHBIX 3aJJaHUH U T.1.

- B Oubimorteke, qoMa, Ha Kadeape Mpy BHIMOJTHEHUN 00YJYaIOIUMHKCS YIeOHBIX M MTPAKTUYECKHUX
3a1ad.

Buast CPC u kputepuu o1ieHOK

(o 6amnbHO-periTunroBoit cucreme I THTY, CPC ouenuBaercs B 15 6amioB)
1. Pedepar

2 Hoxman

3. Occe

4. Yyactue B MEpPOIPHUITHIX

Tembl a5 caMOCTOSITENBHONW pPAa0OTHI MPOMHCAHBI B palouell mHporpamMme JAUCHUILIIHHBL
O PEeKTUBHBIM CPEICTBOM OCYIIECTBICHHUS OOYYAIOIIUMCS CaMOCTOSITCIILHON pabOThI  SBISETCS
AEeKTpoHHas HHGOPMAIMOHHO-00pa3oBaTeIbHas Cpea YHUBEPCUTETa, KOTOpasi 00ecreurnBaeT JOCTyH K
y4eOHBIM IUIaHaM, pabOYUM MpOrpaMmam JUCHUIUIUH (MOAyJIeH), IPAKTUK, K U3AAHHUSIM SJIECKTPOHHBIX
OMOTMOTEYHBIX CUCTEM.
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3aB. xadenpoit

«TermorexHuka u IruapaBINKay
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