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1. llean u 3aga4u AU CIUILIHHBI

1. lleam u 3aaa494 AUCHMIIJIMHBI

OcHoBHasi meap Kypca: B pesynprate ocBoeHMs aucuuiuiiHbl «llaporasoBbie
YCTAHOBKHM» CTYAEGHT HpUOOpeTaeT 3HAHMSA, YMEHUS M HaBBIKM [0 OJKCIUIyaTallud M
00CIIyKMBaHUIO YCTAaHOBOK M OOOpYIOBaHUS COBPEMEHHOI'O INPOM3BOJACTBA 3JIEKTPUUECKON U
TEIUIOBOM SHEPruM C BBICOKOH 3()(PEKTHBHOCTBIO, BBIOJHEHUEM TPEOOBAaHMN 3aIIUTHI
OKpYXKarollled cpeapl W IpaBUil 0€30IIaCHOCTU IPOM3BOJCTBA; HAYYHO-HCCIEA0BATENbCKOW U
IIPOEKTHO-KOHCTPYKTOPCKOMN AEATENIbHOCTU B O0JIACTH COBPEMEHHBIX TEXHOJIOTUI MPOU3BOCTBA
EKTPUYECKOMN U TEINIOBOU SHEPIUHU.

3ajaum u3y4eHusi Kypca:
- IpuoOpeTeHNe CTYACHTaMU HEOOXOIMMBIX 3HAHHH 0 npuHIUNax padots [1I'Y;
IIOJIyYEHUS HABBIKOB PEIICHUs TEOPETUUECKHX 3a7a4 110 OIPEIEICHUIO TEPMOJUHAMUYECKUX
napametpos [1I'Y;
- OBJIJICHUE HABBIKAMM KOHTPOJII OCHOBHBIX [IapaMETPOB U PEXKUMOB pabOThI arperara;
- (hopMupoOBaHHE HABBIKOB ONTUMAILHOTO M PAIlMOHAILHOTO MCIIOIb30BaHUS COBPEMEHHBIX
TEXHOJIOTHH;
-IPUMEHEHUE MOJTyYCHHBIX 3HaHUH, HAaBBIKOB M YMEHUH B MOCIIEAYIOMIEH PO eCcCHOHATHHON
JESATEIIBHOCTH.

2. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
VYuebnast qucuuruinHa «[laporazoBeie yCTaHOBKIY SIBIISIETCS TUCIUILIMHON YacT (POPMHUPYEMOit
y4acTHUKaMU 00pa3oBaTEeNbHBIX OTHOLIEHWI B yueOHOM 1iaHe Hampasienus 13.03.01.
«TemnnosHepreTrka U TEIMJIOTEXHUKA» U IPEIyCMOTPEHA ISl U3YYEHUs B ceMecTpe 6 cemecTpe
Kypca, Oa3upyercs Ha 3HAHUU OOIIETEXHUYECKUX M CIELUAIbHBIX JUCLUIUIMH: «XUMHS,
«Du3uKa, «Bricmias MaTeMaTHUKa, «IIpukmagnas MEXaHUKa, «Texandeckas
TEPMOAUHAMUKaY, «[ uaporazoquHaMuKa.

3. Hepeqenb IJIAHUPYEMBIX pE3yJabTaTOB Oﬁy‘lel{]/lﬂ no JMCIUMIIJIMHE, COOTHECCCHHBIX C

HHIAUKATOPaAMHU JOCTUKCHUA KOMIIeTeHLInii

Taoéamnna 1
IInanupyemble pe3yJbTaThl
Kox mo ®1'OC NuaukaTopsl JocTHKeHUs1 | o0y4deHusi no aucuuniande (3YB)
OomenpodeccuoHaIbHBIE
OIIK-3 Cnocoben 3HaTh:
JEMOHCTPHPOBAThH — OIIK-3.1. JleMOHCTPUPYET | - THIIBI KOMOMHUPOBAHHBIX Ta30- U
MIPUMEHEHNE OCHOBHBIX MMOHNMaHHe OCHOBHBIX | MapOTypOMHHBIX YCTAHOBOK JJIsi
CIOCOOOB MOTYYECHHUS, 3aKOHOB ABWKEHUS | BBIDAOOTKH ~ DJIEKTPUYECKOH U
npeoOpa3oBaHus, KHJIKOCTH U rasa; TEIJIOBOM 3HEPIUH;
TPaHCIIOPTa U - 0ocobeHHOCTH paboyero mpoiiecca
ucnonb3osanus temnorel [ OIIK-3.2. [Ipumensier B IapOra3oBBIX DHEPrOyCTaHOBKAX
B TETUIOTEXHUYECKUX 3HaHuA OCHOB pasNUYHBIX CXeM Uil BBIPAOOTKH
YCTaHOBKAaX U CUCTEMAX. TUAPOTA30AMHAMUKHA UISL | 3eKTPUYECKON 51 TEIJIOBOM
pacucToB SOHEPIUuH;
TCIJIOTCXHUICCKUX - NyTM U MeToJbl obecrneueHus
YCTaHOBOK M CUCTEM; BBICOKOM TOIUIMBHOM
HSKOHOMHUYHOCTH M OO0OCHOBaHHOMU
— OIIK-3.3. Mcrome3yer HaJEKHOCTH Ha IIPOEKTHO-
3HAHUE TEIUI0(U3UUECKUX KOHCTPYKTOPCKOI -
CBOMCTB pabouuX Te Npu AKCIUTYyaTallMOHHON CTagusIX
pacuerax KU3HEHHOTO [MKJIa Hapora3oBbIX
TEIJIOTEXHUYECKUX




-OIIK-3.7.

YCTAHOBOK U CUCTCM;,

OIIK-3.4. IleMoHCTpUpYET
IMOHMMAaHHUE OCHOBHBIX
3aKOHOB TCPMOJUHAMUKNU
Y TEPMOJIMHAMHYECKUX
COOTHOILICHUIA;

OIIK-3.5. [Ipumensier
3HAHUS OCHOB
TEPMOJIUHAMUKH JIJIs
pacyeToB
TEPMOIMHAMUYECKUX
MPOIIECCOB, IIUKJIOB M UX
MoKa3aTelIeii;

OIIK-3.6. [leMmoHCTpUpYET
MMOHMMaHKUE OCHOBHBIX
3aKOHOB U CIIOCO00B
MepeHoca TerIoThl U
MAacCBI;

IIpumensier
3HaHUS OCHOB
TeIIoMaccooOMeHa B
TEIUIOTEXHUYECKUX
YCTaHOBKAX.

HHEPrOyCTAHOBOK;
- TepMOJAMHAMUYECKHE CBOMCTBA
III'Y ¢ KVY; ocHoBHBIE ITOKa3aTein
[ry; CXEMBbI Mapora3oBbIX
JHEPrOyCTaHOBOK  C KY c
JIO’)KUTaHUEM TOILINBA;

- III'Y ¢ mnapamienbHON CXeMOU
paboThI: TEIUIOBbIE CXEMBl,
koHCTpyKiuss KV, ocobGeHHoctn
TEXHOJIOTHYECKOI0 Ipolecca.

VYMerh:

- NPUHMMATh pPEUICHUs B 00JacTh
TEIJIODHEPTETUKH, TEIJIOTEXHUKH W
TEIJIOTEXHOJIOTUH c y4eTOM
ocobeHHOoCTeH TemIoBhIX cxeM [1I'Y
JUTSL BBIPAOOTKU DJICKTPUYCCKOU H
TETJIOBOM HEPTHUU;

- IPOU3BOJAUTH TEIUIOBOM pPACUET

aporazoTypOUHHBIX YCTaHOBOK
Pa3IMYHBIX CXEM Jisi BBIPAOOTKU
BIIEKTPUUECKOU " TEIUIOBOU
SHEPIrUu.
Baagern:

- METOAMKOHN pacyera, IPOCTOro U
CJIO’KHOT'O KOHTYPOB LIMPKYJIALINY;

- METOJUKON pacyera
KOHBEKTHBHBIX IIOBEPXHOCTEH
Harpesa,

- METOAMKOMN pacyeToOB BO3AYLIHOTO
U IBIMOBOI'O TPAKTOB KOTJIA;

- METOJAMM CpPaBHEHHUs TEIUIOBOU
YKOHOMUYHOCTH DHEPIOyCTaHOBOK.




4. O0beM AUCHUIIMHBI U BBl Y4eOHOH padoThI

Taéauma 2
Bcero Cemectpsl
Buj yueOHoit padoThI 4yacoB/ 3a4.e/. 6 9
(0010 300 (0010 300
KonTakTHas padora (Bcero) 64/1,8 22/0,7 64/1,8 22/0,7
B Tom uncne:
Jlexiuun 32/0,8 12/0,33 32/0,8 12/0,33
ITpakTHyecKue 3aHATUS 32/0,8 10/0,3 32/0,8 10/0,3
CeMuHapbl
JlaboparopHbie pabOTHI
CamocTosiTeIbHasi paboTa (Bcero) 116/3,1 158/4,3 116/3,1 158/4,3
B Tom uncne:
Kypcogas pabora (mpoekT)
PacuerHo-rpaduueckrie paboThI
UTP 44/1,2 86/1,2 44/1,2 86/1,2
Pedepatsr
Jokmnassl
IIpe3enTanuu
U (unu) opyeue 6uovl camocmosmenvbHol pabomoi:
IToaroroBka K 1a00paTOpHBEIM paboTaM
[ToaroToBka K MPakKTHYCCKUM 3aHSTHSIM 36/1,0 36/1,0 36/1,0 36/1,0
IlogroroBka K 3a4eTy
IToaroroBKa K SK3aMEeHy 36/1,0 36/1,0 36/1,0 36/1,0
Bun npomexxyTouHOl arrectTauuu
Bua oruerHocTn 9K3aMeH | OK3aMEH | OK3aMeH | DK3aMeH
Oo6mas Tpynoemkocts | BCEI'O B yacax 180 180 180 180
JTUCIHUIINHBI BCET'O B 3a4. equHHIaX 5 5 5 5




5. Conep:xaHue QUCHUIINHBI

5.1. Pa3aesansl AMCHUIINHLI M BUALI 3aHATHHA

Taoauma 3

HaunmenoBaHmue pa3aejia
AUCHMILIMHBI 110 ceMeCTpamM

Yacel
JIEKIHOHHBIX
3aHATHH

Yacsbl
J1a060paTOPHBIX
3aHATHI

Yacel
NPAKTHYECKUX
(ceMMHAPCKHUX)

3aHATHI

Bcero yacos

(010]0)

390

020

300

(0101]0)

390

101010

300

TexHonornueckue cxemsl
KOTEJbHBIX YCTaHOBOK, TOC n
ADC. OcobenHoctn
KOHCTPYKTUBHOTO O(OPMIICHHS

I'mpponunamuka u
TEeMIIepaTypPHBIN PEKUM
IIOBEPXHOCTEH Harpesa.
I'mppaBinueckuii pacyer

TemnooOMeH B d1eMeHTax
Kotia. TermnoBol u
KOHCTPYKTHBHBIN pacueThl
KOTJIA.

AspoauHaMuKa
ra3oBO3JIYIIIHOTO TPAKTA.
AdpoIMHAMHYECKUI pacdeT
KOTJa

DHepreTu4ecKue nNapora3oBbie
YCTaHOBKH.

OcHoBHbIe 351eMeHTHI [IT'Y.
TennoBol KOHCTPYKTUBHBIN U
MoBepoYHbIN pacyeTsl KY

[Tapora3oBsie ycTaHOBKHU C
KOTJIOM —yTHIJIN3aTOPOM.
[Tapora3oBsie yCTaHOBKH
cOpOCHOTO THTIA.

Pab6ora Mapora3oBbIX YCTaHOBOK
Ha Pa3JIMYHBIX TUIIAX TOIIJIMBA

ITaporazossie TexHONOrMH TOL]

10

Meroasl pacuera nmapaMeTpoB 1
skoHoMmukH I1I'Y B
TEIIOOHEPTETUKE

11

OKOHOMUYECKAs COCTaBJIAOIIaA
" OIIBIT pa60T51 mapora3oBbIX
YCTAHOBOK

UTOI'O:

32

12

32

10

64

22




5.2 JIeKIIHMOHHLIE 3aHATHSA

Tabaunna 4
e Haumenosanue
/i paszeJa Coaep:xanue pasaesa
AUCHHUILIHHBI
1 2 3
[TapocunoBble U ra3oBble TeILIOBbIE ABUrarenu. IlaporasoBble ycTaHOBKH
(IIT'Y) kak nepcreKTMBHOE HANPAaBIEHUE Pa3BUTHS TEIJIOOHEPIETUKHU.
[TpuHIMNMagbHBIE  CXEMBl  NApOTYpOMHHOM  3JIEKTPOCTAHLMHU  Ha
OpPraHUYECKOM U S,IEPHOM TOILIUBE.
TexHonmornueckue < .
MecTo KOTENBHOM YCTAaHOBKM M IIaporeHeparopa B TEXHOJOTMYECKOU
CXEMBI KOTEJIbHBIX o .
cxeme TOC u ADC. Cxembl KOTEIBHOM U MapOreHepaToOpHOil YCTAaHOBKH B
yctanoBok, TOC u
1 | ADC. Ocobermocty | KOMIVIEKCE CO BCOMOTATEbHbIM 000pyZOBaHUEM.
CxeMbl reHepanuy napa 1 XapakTepuCcTUKa IIPOLECCOB FeHEPaLlnu.
KOHCTPYKTUBHOT'O
oOpMICHU OcobeHHoct U KOHCTPYKTHBHO® O(bopMJ'I?HI/Ie NapoBBIX  KOTJIOB
IPSIMOTOYHOTO  JAEWCTBUSA, C€  €CTECTBEHHOM U  IPUHYAUTEIbHOU
LUPKyJIsnuen. XapakTepUCTUKA IIOBEPXHOCTEN HAarpeBa U MX KOMIIOHOBKA.
[TapoBOAAHOM,  TOIUIMBHBIM, Ta30BbId W  BO3AYIIHBIA  TPaKThI.
Knaccugukanus napoBbix KoTiaoB U obsactu ux npuMmeneHus. OCTrl Ha
KOTJIbl. DHEPreTUUECKHUE KOTJIbI, BHIITYCKAEMble OT€UECTBEHHBIMHU 3aBOJJaMU
['maponvHamMuka M HaJEKHOCTh PAabOTHI 3J€MEHTOB KoTia. OCHOBHBIE
YpaBHEHHUS FMAPOIMHAMUKHU U TEMJIOOOMEHA BOJJOHAIIOPHOI'O TPAKTA.
Oco0eHHOCTH TUAPOJIUHAMUKU CUCTEM C €CTECTBEHHON LIUPKYIIALUCH.
Knaccugukanuss ncnapuTenbHBIX CHCTEM KOTIOB. TemmepaTypa CTEHKH
TpyObl M €€ 3aBUCUMOCTb OT YCIOBMM oOorpeBa. OCHOBBI METOIUKHU
TUApOMHAMIKA 1 pacueTa  KOHTYpOB  ULUpPKyasquu. TemnoBas U THUApaBiIMyecKas
TeMTepaTypHBIii HEPAaBHOMEPHOCTh B o60rpeBaeMH>u< TpyOax. Kpusucel TemnoobMeHa B
pesKIM napooOpa3ymomux Tpydax. 3acTodl M ONPOKHUIBIBAHHE LMPKYISALHHU.
. I'mapoauHamMuKa CUCTEM C NPUHYIUTEIBHBIM JABM)KEHUEM TEIUIOHOCHUTEIIS.
2 EZ:;E:;{OCTGH I'mppoavHamuyeckas HEYCTOMYUBOCTh. [lynbcanus moToka M MepBI 1O €€
R — YCTpaHEHUIO.  YpaBHHUTEIbHOE M  PEryJupoBOYHOE  IaiiboBaHHUE.
pacuer ['unpaBnuueckass XapakTepUCTHKAa MHOTOTPYOHBIX CHCTEM. TeruioBas u
THJpaBIMyeCcKas pa3BepTka. ['MIpoauHamMHMKa HWCHApUTEIbHBIX CHCTEM
KOTJIOB C €CTECTBEHHOM WMpKyJsnued. Meroauka pacdera, NMpOCTOro M
CJIOKHOT'O KOHTYPOB LUPKYJIALUU. CXeMbl OPraHU3alud IBUKEHUS BOABI U
IIapOBOITHON CMECH. I'maponuHamuka  BOAOTPEWHBIX  KOTIIOB,
DKOHOMal3epoB U naponeperpesareneil. Ilopsmpok ruapaBandeckoro
pacdera KOTJIOB C ECTECTBEHHON U IPUHYIUTEIbHON UPKYJISALHACH.
I'mppasnnueckuii pacuer KY
TermioBoil OanmaHC W TeMIEpaTypHbI ypoBeHb TONKH. TemnooOMeH B
TonKe. TernoBble XapaKTEepUCTUKU HACTEHHBIX 3KpaHOB. M3myuarenbHas
crocobHocTh (hakena. Bpibop TemmepaTypbsl NpPOAYKTOB CrOpaHHs Ha
Ter1006MeH B BBIXOJIE M3 TONMOYHON Kamepbl. BbIOOp KOHEYHOTo OXJaKAECHUS ra3oB B
Tonmke. MeTonuka pacuera TertooOMeHa B Tomnke. JIyducTeiil TermiooomMeH
3JE€MEHTax KoTJa.
TenoBoi 1 B razoxojgax korna. Koadoumnuentsl Teruomepenaun U BBIOOD
3 ONTUMAJIBHOW CKOPOCTH MPOAYKTOB CrOpaHHs B KOHBEKTUBHBIX Ia30X0/ax.

KOHCTPYKTHUBHBIN
pacuersl KoTJIa.

Meronvka pacyera KOHBEKTUBHBIX [IOBEPXHOCTEN Harpesa.
WuTeHcudukanus pagualliOHHOTO M KOHBEKTHMBHOTO TEIIOOOMEHa B
JJIEMEHTaX KOTJIa. Pacnpenenenne  TEnIoOBOCIPUATHN MEXIY

IMMOBEPXHOCTAMHU Harpesa. TeXHUKO-2KOHOMHYCSCKHI BLI60p OXJIAXKJICHUSA
ra3oB B KOTIIC. 33,[[8."11/1 n MOoCJICHOBATCIIBHOCTE KOHCTPYKTOPCKOTO U
IMMOBEPOYHOI'0 paCuCTOB KOTJIA.
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AspoauHaMuKa
ra3oBO3/1yIIHOTO
TpakTa.
AspoIMHAMHYECKU I
pacdeT KoTJia

AspoaruHaMuKa TOTIKH.

AdpOIMHAMHYECKUE COMPOTUBIICHUS T'a30BO3YIIHOTO TPAaKTa U CIIOCOOBI
UX NIPEOJOJICHUS.

CxeMbl ra30BO3AYIIHbIX TPAKTOB KOTJIOB.

OCHOBBI METOJUKHM PAcyeTOB BO3AYIIHOIO M JBIMOBOIO TPAaKTOB KOTJIA.
Hasznauenue u npuHIMI pabOTHI ABIMOBOM TPYOBI.

Be100p BeHTUIIATOPA U IBIMOCOCA.

OcHOBBI peryJinpoBaHusl pacxoja Bo3ayxa. MeTorka a3poJuHaMU4ECKOI0
pacuera KOTEJIbHOM YCTaHOBKH.

AspoauHamuueckuii pacuet KVY.

DHepreTHyecKue
Hapora3oBble
YCTaHOBKH.

VY CcTpoHCTBO ra30TypOMHHON YCTAaHOBKU U €€ OCHOBHBIX JIEMEHTOB.
Kameps! cropanusi: HCTOpHs pa3BUTHUS, YCTPOMCTBO U IIPUHLIUII IEUCTBUS,
KJaccu(uKalus, OCII0KHEHUS, CBI3aHHbBIE C IKCIUTyaTal[HeH.
Kommpeccopsbl: ycTpoHCTBO U MPUHIIMIT ACHCTBUS, 0COOCHHOCTH
JKCILTyaTaluu.

TypOuHBI: yCTPONHCTBO U MPUHLIMII JEHCTBUS, 0OCOOEHHOCTHU IKCIUTYaTallUH.
Meroauka pacyera I'TY. IIpeumyniectsa 1 HEAOCTATKU NAPOCUIIOBBIX U
ra30BbIX TEIUIOBBIX JBUTATEIICH.

Tepmoaunamuyeckue ukIbl bpaiitona u bpalitona — Penkuna
npocrermux TemioBsix cxeM ['TY u pasnmnunbix tumnos II'Y.
["a3oTypOuHHAas ycTaHOBKA — OCHOBHOM 3J1eMeHT B TerioBbIx cxemax [1I'Y.
BinsiHME HaYanpHBIX U KOHEYHBIX ITAPaMETPOB.

BimsHue KIuMaTHUeCKUX XapakTepUCTUK Ha nokazarenu ['TY.

BinsHue Temneparypsl HapyKHOTO BO3/1yXa, JaBJICHUS U BJIIAXXHOCTH HA
xapakrepuctuku I'TY.

Binsanue kadectBa Bo3ayxa Ha nokasarenu ['TY.

Pexumbl pabotsl I'TY 1 BOIpOCH! SKCILTyaTaluy.

ITepemennsble pexxuMsbl I'TY, MyCKO-0CTaHOBOYHBIE PEXUMBL. TeXHUYECKOE
obciyxuBanue ['TY.

Bnusinue kauectBa Bo3nyxa Ha nokazarenu ['TY.

OcHOBHBIE
aneMeHTsl [11'Y.
TennoBon
KOHCTPYKTUBHBIN 1
IIOBEPOYHBIN
pacuetsl KY

Hcnonk3oBaHne Ta30TypOMHHBIX YCTAHOBOK B Kau€CTBE MPUBOAA
anexTporenepatopoB TOC. Cxembl U TUKIIBI dHEpreTudeckux [ TVY.
XapakTepuCTUKH TEIUIOBBIX cxeM sHepreTudeckux ['TY: mpuHuumn padoTsl,
nokazareiir. Cnoco0s! NoBEIeHU YKoHOMHUYHOCTH I TY. OcHOBHBIE
anemeHThl III'Y.

Kotnbl-yrunmuzaropst.

[TapoBbie TypOUHBI.

Turmbl 1 cXeMbl KOHCTPYKITUU KOTJIOB-YTHJIN3aTOPOB, UCIIOJIb30BaHUE TPYO
C HapY>KHBIM OpeOpeHHEM.

OCHOBHBIE TIOJIOKEHHS TETUIOBOT'O KOHCTPYKTOPCKOTO ¥ TTOBEPOUHBIX
pacuetoB KVY. [Joxxuranue tornua B KY, cioco6sl, Ha3HaueHue. [Tapossie
TypOuHs! B TeroBoii cxeme [II'Y ¢ KV, mapamerpsl mapa, ocoGeHHOCTH
KOHCTPYKIMHU U pacyeTa TeraIoBoi cxeMbl. OTHOBAJIbHBIE 1 MHOTOBAJIbHBIE
cxemsl [II'Y ¢ KV, perynupoBanue 371€KTpUUYECKON HATPY3KH.
Ornpenenenue nokazarenaeil 3KOHOMUYHOCTU. briounsie cuctemsl I'TY.
TomnuHOe Xx03sHcTBO I'TY.

CucTeMBl aBTOMAaTHU3aIlUH U 3aIUTEHI.

CucreMbl MOATOTOBKH BO3yXa.

CucTembl IyMOTTYIIEHHUS.

CucreMa MacIoCHaOKCHUS.

AnTHIOMITXXHAS CUCTEMA.
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[TaporazoBsie
YCTaHOBKH C
KOTJIOM —
YTUIIU3aTOPOM.
[TaporazoBsie
YCTaHOBKHU
cOpOCHOTO THIIA.

[IpyHUIMNIMANBHBIE TEIJIOBBIE CXEMBI IMApOTa30BbIX SHEPrOYCTAHOBOK C
KVY. Tepmoaunnamuueckue cpoiictBa III'Y ¢ KY. OcHoBHbIE mokazarenu
I[ITY. Cxembl mapora3oBblX SHEproyctaHoBok ¢ KVY ¢ noxuranuem
TOIINBA.

Xapakrepuctuku [II'Y ¢ noxuranuem Tormiauaa.

Crenenp  Ounapuoctu III'Y ¢ KY, nyrm  kapHoTH3auuu
KOMOMHHPOBAHHOTO IMKJA. BpiOop umcia KOHTYpOB TeHepaluu mapa B
KVY: ogHO-, 1ByX- U TPEXKOHTYPHBIE CXEMBbI, IIPOMEKYTOUHBIN IIEPETPEB
napa.

Beibop TemmepaTypHBIX HamopoB B IMOBEpXHOCTsAX HarpeBa KY,
noctpoenne Q,T —rpadukos.

IMazotypounnsie TOLl. Tunst Ternoseix cxem ['TY TOLI.

Pexxumbl paboThl, BBIOOP TEXHUYECKUX PEIICHUN IO PETyINPOBAHUIO
rpauKOB TEIUIOBBIX HArPy30K.

[Tokazarenmu skoHomuunoctu I'TY-TOLI.

Metoauka pacuera temioBbix cxem I'TY TOIIl. 4MozaenupoBaHue pexuMoB
pabotel ['TY TOLI.

OnTumu3zanus XapakTepuCcTUK, 000PYAOBAHUS U TEXHUYECKUX PEIICHUN
npu pazpabdotke ['TY-TOII.

Pabora
[apOra3oBbIX
YCTaHOBOK Ha
pasIMYHBIX THIIAX
TOIIJINBA

I[II'Y ¢ mnony3aBHCHMOM CcXeMOW pPabOThI Ha MBUICYTOJIBHBIX U
razoma3yTHbIX TOC — TemIoBbIe CXeMbl, 0COOEHHOCTH KOHCTpyKIuu KV,
nokazarenu skoHomuuHocTH III'Y co cOpocom razoB I'TY B mapoBoit
KOTEJ MapocuiioBoil ycTaHoBkU («cOpocubie» III'Y). TemnoBbie cxembl,
0COOEHHOCTH TEXHOJIOTUYECKOTO MPOIecca OT BUJA CKUTAaeMOro B KOTJIE
TOILJIMBA U [TAPAMETPOB BBIXOAHBIX Ta30B ['TY.

[Tokazatenu skoHoMu4HOCTH. III'Y ¢ BHYTpHIMKIOBOW Tazupuranuen
YIJIsL, CXEMBI U TIOKa3aTeNH.

[TV ¢ uMpKyIUPYIOIMKUM KAMSIIMM CJIIOEM B KOTJIE MOJI IABJICHUEM.

[Tapora3ossle
texHojoruu TOI]

[Taporaszossie Teruoanektpouentpanu (I1I'Y-TOL) — BapuaHThl TEIMIOBBIX
CXeM, CHocoObl M PEXUMBI TOKPBITHS TpapUKOB OTIYCKA TEMJIOTHI,
JIO’)KUTaHKEe TOIUINBA.

[TaporaszoBast TexHonorust Ha neuieyroapHeix TOC. III'Y ¢ napamiensHON
CXeMoi paloThl: TeIIOBbIE cXembl, KOHCTpykuus KY, ocoGeHHOCTH
TEXHOJIOTHYECKOI0 IIpolLecca.

[Toxazarenn  skoHomuuHoct  III'Y,  cmocoObl  peryampoBaHus
anekTpuyeckor Harpysku. KUII.

ABTOMaTHYECKUE PETYNIATOPHI, TeXHONornueckue 3amuTel 1 ACYTITIITY.
ITaporaszossie KOC, TOL] ¢ koTi1aMHu-yTHIIN3aTOPaMH.

TuIbI TETUIOBBIX CXEM.

[Toka3zarenn S5KOHOMUYHOCTH. PexuMbl paboThI.

Metoauka KOHCTpyKTOpCcKoro pacuera TermioBbix cxem III'Y KOC, TOI] ¢
KYV. IToBepounsie pacuetsl [IT'Y KOC, TOLI.

OnTtumuzanus napamerpoB u npoduis temiosbix cxeM [II'Y KOC ¢ KV.
YcTpoiicTBO 1 paboTa KOT/Ia-yTHIIN3aTopa.

Ocob6ennoctu otmycka Termiotsl Ha [1T'Y TOII,.

[IpumeHeHre mMapora3oBbIX TEXHOJIIOTMH Ul TEXIEPEBOOPYKEHUS
napotypounusix TOC.

TexHomornueckue pemeHus u  TemioBble cxembl [II'Y TOC mns
TEXTEePEBOOPYKEHUSI.
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Mertonbl pacueta
rapamMeTpoB U
sxoHoMuKH I1I'Y B
TEIJIOOHEPreTUKE

Meroauka pacyeTa 3Ha4eHUM MOKa3aTesiel TerI0BOM 3 KOHOMUYHOCTH
Mapora3oBbIX IHEPTrOYCTAHOBOK JIJIsl IPOU3BOICTBA JIEKTPUUECKON U
TEIJIOBOM SHEPIUH.

Pacuetnoe onpenenenre napaMmeTpoB TEILIOBOK 3KOHOMUYHOCTH [IT'Y ¢
KY u III'Y cObpocHoro Tuna.

Metobl CpaBHEHUS TEINIOBOKM SKOHOMUYHOCTH SHEPrOYCTaHOBOK.
TeroBoi pacyeT KoTJa-yTUiau3aTopa.

Pacuer napamerpos [II'Y-KOC ¢ onHokonTypHbIM KV

Pacuer mokazareneii TemnoBoi sakonomudHocTy [II'Y KOC u TOLI. Pacuer
IIPUHLMIIAAIBHON TEIUIOBOM cxembl napora3oBoil TOL] ¢ 0o JHOKOHTYpPHBIM
KOTJIOM YTHJIM3aTOpoM, KoHAeHcaunoHHou [1TY u ¢ noxxuranuem Tomniauaa.
Oo6mecranmnuonnsie cucteMbl ['TY u III'Y TOC. TonmnuBHOE X03SHCTBO.
Oco0eHHOCTH BOAOIOATOTOBKU U TEXHUYECKOTO BOAOCHAOKEHUS.
Cucremsl apromatu3aruu [1I'Y TOC u BeaeHus pexkMMOB PaOOTEHI.
KomnonoBku u renman I'T u I1I" TOC. Dxonornyeckue BONpPOCkI
skcmtyataruu I'T u [I'TOC.

[Tepcnexktussl pazButus [II'Y TOC. III'Y TOC ¢ razudpukanueit. [1II'Y TOC
Ha 6aze ['TY co cnoxxubivu muknamu. [II'Y TOC ¢ Bupeickom mapa/BofbI.
Cucremsl asroMatuzanuu I1TI'Y TOC.

11

DKOHOMUYECKas
COCTAaBJIAIOIIAS U
OTIBIT PabOTHI
Mapora3oBbIX
YCTaHOBOK

OneHka TEXHMKO-’KOHOMHUYECKOH 3(PQPEeKTUBHOCTH MojaepHM3auuu ['TY-
TOC ¢ wucnonb3oBaHUEM TMAPOTra30BOM TEXHOJOTUU. DKOHOMHYECKas
nenecoodpasHocty QgopcupoBanHoro BHeapenus IITY wu I'TY npu
OOHOBJIEHUH TEIUIOBBIX JIEKTPOCTAHLIUH.

KoMmmiekcHslli  1OAXOJ ~ K CTPOMTENBCTBY M PEKOHCTPYKLHUHU
aNeKTpocTaHnmi ¢ npuMenenuem IIY u III'Y.

OT1paboTKa TEXHUYECKUX pEIIEHU Ha COOCTBEHHBIX IEKTPOCTAHLUAX —
3aJI0T HAJEKHOW paboThl 00OpyAOBaHMS y 3aka3zunka. KoHaeHcanmmoHHAs
napora3oBast  JIEKTPOCTAHLHUSA  JUISL  HAJEXKHOTO  HHEProcHAOKEeHUs
IIPOMBIIIIEHHBIX TOTPEOUTENEH.

PexoHCTpyKIIUSI MapOTypOUHHBIX 3JEKTPOCTAHIUN - 3(PPEKTUBHBINA MyTh
NIEPEBOOPYKEHUSI SHEPTETHKHU.

OnbIT 3KCIUTyaTaluu  rasonapoTypOuMHHON ycraHoBku [TIV-16K ¢
BIIPBICKOM T1apa.

TennodukamoHHBIE Mapora3oBble YCTAaHOBKM JJIsI 3aMEHbl YCTApEBILETrO
obopynoBanus TOL[ OAO «Jlensneproy.

[ToBpIIEHNE  DKCIUIyaTalUOHHBIX  XapaKTEPUCTUK  DHEPreTUYECKHUX
YCTaHOBOK.

CpaBHeHue napocuiioBoro 0inoka ¢ T-265 u sHepro6isoka ¢ ayms I1T'Y-
170T.

Macmta6sl BHeapenus III'Y u I'TY B cpenHecpouHOii NepCHeKTHBE.




5.3. JlabopaTopHbIle 3aHATHS (He MPeLyCMOTPEHbI)

5.4. IlpakTnyeckue (CeMUHAPCKUE) 3aHITHSA

Taoauna 5
Ne
HaumenoBaHue pa3jaeia
n/n Conep:xanue paszjiena
AUCHHUILINHBI
Knaccudukanus UCIIApUTENBHBIX cucreM KOTJIOB.
Temmneparypa cTeHKH TpyObl U €€ 3aBUCUMOCTh OT YCIOBHH
I'mppoaunamuka u oborpeBa.  OCHOBBI ~ METOJMKHM  pacuyeTra  KOHTYPOB
1 TEMIIEPATYPHBIN PEXKUM LUpKyJsauuu. ['mapoauHamMuka CUCTEM C HPUHYIUTEIbHBIM
IIOBEPXHOCTEH Harpesa. JBUKCHUEM TEIIOHOCHUTEJIA. I'mppoaunamuka
I'mppaBinueckuii pacyer HCIIAPUTEIBHBIX ~ CUCTEM  KOTJIOB  C  €CTECTBEHHOH
LUpKyJsinued. Meroauka pacdera, IPOCTOrO M CIOXKHOTO
KOHTYPOB LIMPKYJISILIUH.
TenooOmeH B Torke. TerioBble XapaKTEPUCTUKN HACTEHHbBIX
TennooOMmeH B asieMeHTax | 3kpaHoB. M3inydarenbHas ciocOOHOCTH (pakena.
5 koTina. TemmoBout n Brei6op TemmepaTypbl IPOAYKTOB CrOpaHUS Ha BBIXOJE W3
KOHCTPYKTHBHBIN pacueTbl | TOIOYHOM KaMephl.
KOTJIA. Bb160p KOHEYHOro OXJIaX/IeHHUs ra3oB B Tomke. Meronuka
pacuera Temi000MeHa B TOIKE.
AsponrHaMKKa AdpoIMHAMUYECKUE COIIPOTHUBIICHHS Ia30BO3YIIHOTO TPaKTa
3 | ra30BO3AYIIHOIO TpaKTa. u cnocoObl ux npeonosieHus. CxeMmbl Tra30BO3TYLIHBIX
AdpOIMHAMMYECKUH pacyeT | TPAKTOB KOTIIOB.
KOTJIa Asponunamuueckuil pacuet KVY.
TepmoanHamuueckue nukibl bpaiitona u bpaiitona —
Penkuna npocreiimux ternoBbix cxeM ['TY u paznuyuHbix
tunos [II'Y. Temossie pacuersl npoctout I'TY.
OHepreTudyeckue
4 UccnenoBanue pexumoB paboThl sHepreTrueckux ['TY.
11apora3oBbl€ YCTAHOBKH.
HccnenoBanue BIUSAHAS KIMMaTHYECKUX XapaKTEPUCTUK HA
IIOKa3aTeNN
SKOHOMUYHOCTH dHepreTndeckux ['TY.
Tunsl U cXeMbl KOHCT WU KOTJIOB-YTUIN3aTOPOB
OcHoBHble 351eMeHTH [1T'Y. PYKIL yr OB,
. .. | Ucroap30BaHue TPyO ¢ HapyKHBIM opeOpeHreM. OCHOBHBIE
5 TemnoBoil KOHCTPYKTHUBHBIN
. TIOJIOXKEHUS TEIJIOBOIO KOHCTPYKTOPCKOTO ¥ ITOBEPOYHBIX
Y ITOBEpPOUHBIN pacueTsl KY N N
pacueroB KVY. Terosoit pacuer I'TY ¢ perenepanueil.
CxeMbl maporazoBbIX 9HEProycTaHoBok ¢ KV ¢ noxurannem
TOIUIMBA.
[TaporazoBsle ycTaHOBKM ¢ | Xapakrepuctuku I1I'Y ¢ noxxuranuem torumsa. Bei6op
6 | KOTJIOM —yTHIM3aTOPOM. 4yucia KOHTYPOB renepanuu napa B KY: ogno-, 1Byx- n
ITapora3oBsle yCTaHOBKH TPEXKOHTYPHBIE CXEMBI, IIPOMEXYTOYHBIN IIEPErpeB Mapa.
cOpOCHOTrO THMA. Pacuet ocHOBHBIX pa3MepoB U MoKazaresae 000pyA0BaHUS
I'TY (komnpeccopa,
KaMephbl CropaHusi, TYpOUHBI).
TennoBble cXeMbl, 0COOEHHOCTH TEXHOJIOTHYECKOTO
Iporecca OT BUAa CKUIaeMoro B KOTJE TOIUINBA U
PaboTa mapora3oBbix
rapaMeTpoB BbIXOIHBIX ra3os I'TY. Ilokasarenu
7 | yCTaHOBOK Ha pa3IMYHBIX

TUIIaX TOIIJIMBaA

skoHOoMHuYHOCTH. [II'Y ¢ BHYTpHUIIMKIOBOH razudukammei
yIiIs, cXeMbl U nokasarenu. III'Y ¢ uupkynupyromum
KHUISIIIUM CJI0€M B KOTJIE MO JABJICHUEM.




ITaporaszoBast TexHosorus Ha nbuieyronbHsix TOC. III'Y ¢
MapajuieTIbHON CXeMOU pabOThI: TETIOBBIE CXEMBI,
koHCTpyKus KY, 0cOOEHHOCTH TeXHOIOTHIECKOTO
nporiecca. [Tokazarenu s3xoHomuurOocTH [1IY, ciocoOs!
peryaupoBaHus JJIEKTPUUIECKON HArPy3KH.
Hccnenoanue padoTsl razoTypounnbeix TOLI. MccnenoBanue
paboThl OTHOKOHTYPHOU Tapora3oBoit TOC ¢ KoTIOM-
YTUITU3aTOPOM.
HccnenoBanue paboThl IByXKOHTYpHOM napora3osoii TOC ¢
KOTJIOM-
YTUIIU3aTOPOM.

TermoBol pacuet kotia-yruinuzartopa [1I'Y.

Pacuer III'Y ¢ nony3aBuCHUMON CXEMOM.

[Tapora3oBbie TEXHOJIOTHHU
T3L

PacueTHOe onpenenenue napameTpoB TEIIOBOM
skoHoMuuHOCTH [IT'Y ¢ KY u III'Y cOpocHoro Tuma.
MeTto/1bl cpaBHEHHUS TEMIOBONH IKOHOMUYHOCTH
SHEProyCTaHOBOK. TEIIOBOM pacyeT KOTJa-yTUIIN3aTopa.

Meronbl pacuera
rapaMeTpoOB U SKOHOMUKH
[II'Y B TemosHepreTuke

6. CamocrosiTeibHAsE padoTa CTYAEHTOB MO JUCIUNIHHE
6.1 Bonrpocs! 17151 caMOCTOSITEILHOTO H3YYeHHU S

Cxembl  KOTENbHOM W  IapoOreHepaTOPHON  YCTaHOBKM B  KOMIUIEKCE  CO
BCIIOMOTATeNbHBIM 000pynoBanueM. CXeMbl TEHepaluu Tapa M XapaKTepHCTUKa
IPOLIECCOB TeHEPALUH.

OCOOCHHOCTH H KOHCTPYKTHBHOE OGOpPMIIEHHE TApOBBIX KOTJIOB MPSMOTOYHOTO
JEWCTBHSA, C €CTECTBEHHON M NPUHYANTEIBHON HUPKYISIHEH.

Knaccugukarus napoBbix KOTiI0B U o6sact ux npuMeHeHus. 'OCTsI Ha KOTJIBI.

OHEPreTU4eCKUe KOTIIbl, BBIITYCKa€MbIE OTEYECTBEHHBIMH 3aBOIaMU
TexHUKO-2KOHOMHYECKHUH BEIOOP OXJIXKICHHSI Ta30B B KOTJIE. 3a/1a4d U
IIOCJIEIOBATEIbHOCTh KOHCTPYKTOPCKOTO ¥ ITOBEPOYHOI'O PAaCUY€TOB KOTJIA.

Crnoco6s1 ioBeItieHus: 3koHoMuaHOCTH ['TY. Texaunueckoe oocimyxuBanne ['TY.
Hasnauenue u npuHimn padboTs! AIMOBON TpyObl. BbIOOp BEHTMISITOpPA U BIMOCOCA.
Kamepsl cropaHus: uUCTOpUS pa3BUTHs, YCTPOMCTBO M HPUHLMII JACHCTBHI,
KJaccu(uKalus, OCI0KHEHUS, CBSI3aHHbBIE C HKCIUTyaTal[leH.

Kommnpeccopsbl: ycTpoHCTBO U MPUHIIUIT AEUCTBHSL, 0COOEHHOCTH SKCILTyaTalllu.
[TapoBsle TypOuHbI B TeruioBoii cxeme [II'Y ¢ KV, napameTpsl napa, 0coOeHHOCTH
KOHCTPYKIMHU U pacyeTa TEIJIOBOU CXEMBI.

[TpyHIMIIMATIBHBIE TEMJIOBBIE CXEMBI IAPOra30BbIX PHEProyCcTaHOBOK ¢ KV.

CxeMblI aporazoBbIX d3HeproyctaHoBok ¢ KV ¢ goxuranuem Tomivaa.
OnTumu3zanus XxapakTepuCcTUK, 000pYyA0BaHUS U TEXHUYECKUX PEIlIeHUH npu
pa3pabotke ['TY-TOLI.

[Tokazarenu sxoHOMHUuHOCTH. [II'Y ¢ BHYTpUIIMKIOBOM ra3udukanueil yris, CXeMsl U
[IOKAa3aTelIx




6.2. TeMbl HHAUBUAYAJIbHBIX 3a1aHuii 1 UTP:

1. Tennossle pacuers! npoctoi ['TY

2. TemmoBoii pacuetr I'TY ¢ perenepanueit

3. PacueT oCHOBHBIX pa3MepoB u mokaszateneii obopynoBanus ['TY (kommnpeccopa, Kamepsl
CropaHusi, TypOHHBI)

4. UccnenoBanue pesxxuMoB padoThl sHEpreTudeckux ['TY

5. UccnenoBanuie BIUSHUS U KIMMATHYECKUX XapaKTEPUCTHK Ha IMOKA3aTeIl 3KOHOMUYHOCTH
sHepreruueckux ['TY

6. ccnenoBanue paboThl 1a30TypOMHHBIX TOL]

7. UccnenoBanue paboThl OTHOKOHTYPHOH mapora3oBoit TOC ¢ KOTIOM-yTHIH3aTOPOM

8. UccnenoBanue paboThl ABYXKOHTYPHOH mapora3oBoil TOC ¢ KOTIOM-yTHIM3aTOPOM

9. TemmoBoii pacueT kotna-yrummuzaropa [1I'Y

10. Pacuer [IT'Y ¢ momy3aBUCHUMO# cXeMOu

11. Pacuer BriOpocoB I1I'Y B atmochepy

Texyiuit KOHTPOJIb MO TUCIUILIMHE O0ECIIeUNBACTCS MTyTEM YCTHOTO OIIpoca Mpu

3aluTe 33JaHUi U TecTUpoBaHUU. [IprMepbl BOIIPOCOB U TECTOB MPUBEJEHBI HUXKE.

Koumponvnas paboma Nel (npumMepbl BOIPOCOB)
. Cxema u IMKII IpocTeiIIei ra30TypOMHHON YCTaHOBKH OTKPBITOTO THIIA.
. Pabota Typbunsl, pabota nukia B ['TY mpocroro nukiia.
. Pacxon Bo3ayxa, ra3a u pacxon rormsa B I'TY npocroro nuknia.
. MomHocts I'TY npocroro mukia, repmudeckuiit KITJ1, abcomothbli anekTpuaeckuii KIT/I.
. CriocoOBbI MOBKIIIIEHUS TETUIOBOM SKOHOMHYHOCTH [ TY.
. loctouncTtBa u HegoctaTtku I ' TY.
. Cxema u nuki I'TY co cTyneHyaTbIM CokaTueM BO3yXa.
. Pabota Typ6unsl, pabora 1ukia B 'TY co cTyneHuaTsIM cxKaThueM BO3TyXa.
. Pacxon Bo3ayxa, ra3a u pacxon tommsa B ' TY co cTyneHuaTsIM C:kaThueM BO3yXa.
10. Momnocts I'TY, Tepmuueckuii KI1J1, abcomtotnsbrii anexrpuueckuii KIT I'TY co
CTYIEHYATHIM CXKaTHEM BO3/yXa.

O 00 1N DN K~ W —

IIpumepsl Bonpocos k TecTaM 1o aucuuninHe ««I[laporasoBbie ycTaHOBKI»

1. B ueM ¢u3uvecky 3aKIr04aeTCs BBIMTPHIII OT IPOMEXKYTOUHOTO OXJIaX/I€HUs paboydero Tena
P CXKAaTUH B KOMIIpeccope?

. 3a4eM HYKHO pa3JeJICHHE BO3/yXa Ha epBUYHbIN 1 BTOpuuHbIii B KC I'TVY?

. Kak nocturaercs pasznenenue Bo3yxa Ha nepBUyHbIA U BTopuuHbii B KC I'TY?

. Kak nocturaercs typOynuzaius notoka B kamepax cropanus ['TY?

. Kakue tunsl kamep cropanus ucnonb3ytores B ['TY?

. Uro Takoe crexuomeTpuueckuit koadpduuuent LO?

. Uemy npuMepHO paBeH crexuomeTpudeckuit kodddurment LO i yriieBog0pOIHBIX TOTIUB?
. Uro Takoe ko3 puueHT n30bITKa Bo3ayXa?

. B kakux npenenax HaxoAuTcs 3HaueHUe K03 duirenta n3opiTka Bo3nyxa B ['TY?

10. B ueM 3axirouaeTcss OCHOBHAs 3ajjada pacuyera TeriaoBod cxemsl ['TY?

11. Kakum 00pa3om oxJiaxaeHue 3J1eMeHTOB TypOuH no3BossieT ysenuuutb KIIJ I'TY?

12. [Touemy umeeTcs mpejes, BbIlle KOTOPOTo OXJIaXA€HUE JIONATOK U AUCKOB TypouH ['TY

He npuBoAMT K yBennueHnro KIT/1?

13. Yto Takoe xapakrepuctuka kommnpeccopa ['TY?

14. Yro Takoe xapakrepuctuka ['TY?

15. Kak onpeznensercs npuBeIeHHbIN pacxos Bo3ayxa B ['TY?

16. Kak onpenensercs npuBeneHHas yactora Bpamenus [ TY?

17. Ilouemy ans I'TY 3akpbITOro TMIIA MOXKHO 3HAYUTEIBHO MOBBICUTH €JUHUYHYIO

O 0N L B~ Wi



MOIIIHOCTb arperara 1o cpasHeHuto ¢ I'TY orkpeitoro tuna?
18. Kak npoucxoaut peryaupoBanue MomiHoctu ['TY 3akpeiToro tumna?
19. Kakast MomHOCTh TypOoarperara 0ombiie?

6.3 Tembl pedepaToB:

1. IlapocunoBsle u razoBbie TerioBbie qBuratenu. [laporasossie yctanoBku (I11'Y) kak
HEPCIEKTUBHOE HAIIPABICHUE PA3BUTUS TEIJIOIHEPI€TUKU

2.  IlpuHuunuambHbIE CXEMbI IAPOTYPOUHHON JIEKTPOCTAHLIMU Ha OPTaHUYECKOM U
AJIEPHOM TOILJIMBE

3. MecTo KOTEeNbHOM YyCTaHOBKH U ITaporeHeparopa B TexHojorunueckoi cxeme TOC u
ADC. CxeMbl KOTEJIBHON U TApOT€HEPATOPHONM YCTAHOBKH B KOMILIEKCE CO
BCIIOMOTATeNbHBIM 000PYA0BaHUEM

4.  Cxembl reHepaluy rnapa 1 XapakTepuCcTHKa IPOLECCOB I'eHEpaIiy.
Oco0eHHOCTH U KOHCTPYKTUBHOE 0(OPMIIEHHE ITAPOBBIX KOTJIOB IPSIMOTOYHOTO
JICHCTBHSI, C €CTECTBEHHOW U NIPUHYAUTEIBHON HUPKYJIALUEH

5.  XapakTepucTHKa MOBEPXHOCTEH HarpeBa u uX KOMIOHOBKA. [TapoBosHOM,
TOIUIMBHBIM, Ia30BbIM U BO3YIIHBINA TPAKTHI

6. Krnaccudukamnus mapoBsix KOTIOB ¥ 00sacTi ux npuMeHeHus. ['OCThI Ha KOTIIBL.
OHepreTuyecKre KOTJbl, BBIITYCKa€Mble OT€YECTBEHHBIMU 3aBOJIaMU

7. T'uppoavHamuKa M HaJIeXKHOCTb pabOThI 371eMEHTOB KOTJ1a. OCHOBHBIE YpaBHEHMUS
TUAPOJIMHAMUKHY U TEINIOOOMEHA BOJOHAIIOPHOTO TPAKTa

8.  OcoOOEHHOCTH THUIPOAWHAMHUKH CHCTEM C €CTECTBEHHOM LUPKYIISIIUCH.
Knaccugukanus ucrnapuTesbHbIX CUCTEM KOTJIOB

9. Temneparypa CTeHKH TpyOBI U €€ 3aBUCUMOCTh OT YCJIOBHI 00orpeBa. OCHOBBI
METOAMKH pacyeTa KOHTYPOB LUPKYJISALMH

10. TennoBas u ruapaBIndecKas HEPAaBHOMEPHOCTb B 000rpeBaeMbIx Tpyoax. Kpusucst
TETII000MEHa B Mapoo0Opa3yonux Tpyodax

11. 3acToii u ONPOKUABIBAHUE UUPKYIALMU. [ UIpOIMHAMMKA CUCTEM C
OPUHYIUTEIbHBIM JIBUKEHUEM TEIIJIOHOCUTEIIS

12. T'maponumHamuueckast HeycTOWYMBOCTb. [lynbcanys noToka U Mepsl o ee
YCTPaHEHUIO

13. VYpaBHuTEnbHOE U peryaupoBoyHoe maiiboBanue. I uapaBnuyeckas xapakTepuCTUKa
MHOTOTPYOHBIX CUCTEM

14. Temnnosas u rupaBiInyecKkas pa3Beprka. [ uapoanHaMuka ncnapuTeabHbIX CUCTEM
KOTJIOB C €CTECTBEHHOM LIUPKYJsAnuel. MeToauka pacyera, IpOCTOro U CJI0XKHOIO
KOHTYPOB LIUPKYJIALUN

15. Cxewmsbl opranu3anuu ABH>KEHHsI BOABI U TApOBOSHOM cMecH. [ uapoanHamuka
BOJIOTPEMHBIX KOTJIOB, 3KOHOMAN3EPOB U NaponeperpearTenei

16. Tlopsimox THAPABIMYECKOTO pacyeTa KOTIOB C ©CTECTBEHHOW W TPHHYAUTEIHLHOM
nupkysnuen. 'mapasnudeckuii pacuer KY

17. TemnnoBoi 6anaHCc U TeMIEPATYPHBIN YpOBEHb TONKHU. TenI000MeH B TOIIKE.
TemoBble XapaKTEPUCTUKU HACTEHHBIX DKPAHOB

18. MW3znyuarenbHas ciocoOHOCTH (pakena. Beibop Temneparypsl IpOAYKTOB CrOpaHUs Ha
BBIXO/I€ U3 TOMOYHON KaMepbl

19. BrIOOp KOHEYHOTO OXJIAXKICHHS Ta30B B TOIKEe. MeToIuKa pacyera TeIioooOMeHa B
Torke. JIyducThIil TEII00OMeH B Ira30X0ax KOTJa.

20. KoadduuuenTs! Temnaonepeaays U BbIOOp ONTUMAIBLHON CKOPOCTH MPOIYKTOB
CropaHMs B KOHBEKTHUBHBIX ra30X0/ax

21. Meroauka pacueTa KOHBEKTHBHBIX TOBEpXHOCTEH HarpeBa. IHTeHCcnpuKkanus
paZvalliOHHOTO U KOHBEKTUBHOI'O TEMJIOOOMEHA B 3JIEMEHTAX KOTJIa

22. PacnpeneneHne TEIIOBOCTIPUSATHIA MEXy TIOBEPXHOCTSIMHU HarpeBa

23. TeXHUKO-3KOHOMHUYECKHUI BHIOOP OXJIaXKAECHUS Ta30B B KOTJIE. 3a1a4H U

MOCJICA0OBATCIIBHOCTh KOHCTPYKTOPCKOI'O WU IMOBEPOYHOI'O PACUCTOB KOTJIa



24,

25.
26.

217.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.

52.

AdpoauHamMHMKa TONKH. AdSpPOJMHAMHYECKHE CONPOTUBIEHHUS Ta30BO3AYIIHOIO
TpaKTa U CIIOCOOBI UX MPEOOJICHUS

Ha3nauenne u npuHIU paboThl IIMOBOM TpyObl. BEIOOp BEHTHIIATOPA U TBIMOCOCA
OcCHOBBI peryaupoBaHus pacxoja Bo3ayxa. MeTroauka a3poilMHaMUYeCKOro pacuera
KOTEJIbHOW YCTaHOBKH. AdpoauHamuyeckuii pacuet KY

YcTpoiicTBO ra30TypOMHHOM YCTAaHOBKH U €€ OCHOBHBIX 3JIeMeHTOB. Kamepsl
CTOpaHUs: UCTOPUS Pa3BUTHS, YCTPONCTBO M MPUHLIUN IEHCTBHSA, KIacCUPUKAIMS,
OCJIOKHEHUS, CBA3aHHBIE C dKCIUTyaTaluen

Kommpeccopbl: yCTpOHCTBO U MIPUHIIMIT JEHCTBHUS, OCOOEHHOCTH IKCILTYaTaIHH
TypOuHBI: YyCTPONUCTBO U MPUHIIMIT JCHCTBUS, OCOOEHHOCTH IKCIUTYaTall|H.
Meronuka pacuera ['TY. [IpenmyiecTBa u HETOCTATKU NMTAPOCUIIOBBIX U T'a30BbIX
TEIJIOBBIX JBUTATENIEH

TepmoanHamuueckue HUKiel bpaiitona u bpaiitona — PeHknHa nmpocrenmmx
temioBbiX cxeM ['TY u paznuunbix Tumnos [11I'Y

["a3oTypOMHHAs yCTaHOBKA — OCHOBHOM AJIEMEHT B TEIUIOBBIX cxeMax 1Y
BiisiHue HavanbHBIX U KOHEYHBIX [1apaMEeTPOB.

BiusHne KIMMaTHYECKUX XapaKTepUCTUK Ha noka3arenu ['TY

BnusHue temneparypbl Hapy>KHOTO BO3/1yXa, IaBJICHUS U BIAKHOCTH Ha
xapakrepuctuku ['TY

Biustnue xauectBa Bo3nyxa Ha nmokazarenu I'TY. Pexumsl padotsl ['TY u Bompocsl
3KCIUTyaTaluu

ITepemennsble pexuMbl I TY, mycko-0CTaHOBOYHBIE PEXKUMBL. TeXHUYECKOE
ob0cnyxuBanue I'TY. BnusHue kauectBa Bo3nyxa Ha nokazarenu ['TY
Hcnonp3oBaHne ra30TypOMHHBIX YCTAHOBOK B KaueCTBE MPUBOAA
anexTporenepatopoB TOC. Cxembl u nuKIIbI F3HEpreTuyeckux [TY
XapakTepUCTUKH TEIUIOBBIX cXxeM sHepreTudeckux ['TY: mpunuun paboTsl,
nokazarenu. CriocoObl MOBbILIEHUS! 3KOHOMUYHOCTH ['TY. OCHOBHBIE 2JIEMEHTHI
[ry

Kotnbi-yrunusaropst. [lapoBeie TypOuHbI. THUIBI 1 cX€MbI KOHCTPYKIIUU KOTJIOB-
YTUIIU3aTOPOB, UCIIOIB30BaHUE TPYO C HAPYKHBIM OpeOpeHreM

OcCHOBHBIE TIOJIOKEHUS TEINIOBOTO KOHCTPYKTOPCKOTO U MOBEPOUYHBIX pacueToB KVY.
Hoxuranue TorummBa B KY, criocoObl, Ha3HaueHUe

[TapoBsie TypOunsl B TerioBoit cxeme [1I'Y ¢ KV, mapamerpsr napa, ocoOeHHOCTH
KOHCTPYKLMHU U pacyeTa TEIIOBOU CXEMBI

OpnnoBanpHele 1 MHOTOBaNIbHBIE cxeMbl III'Y ¢ KV, perynupoBanue anexkTpuueckoin
Harpy3ku

Ornpenenenue nokazareneil 3koHoMu4HOCTU. brounsle cuctemsl I'TY. TonnusHoe
xo03siicTBO ['TY. CuctemMbl aBTOMAaTH3aIUU U 3aIIUATHI

CucreMbl NOArOTOBKH BO3yXa. CUCTEMBI ITYMOTTYIIEHUS

Cucrema MacnocHaOXeHUs. AHTUIIOMIIaXKHAs CUCTeMa

[TpyHIMNIMATBHBIE TETUIOBBIE CXEMBI IAPOTa30BbIX YHEProyCTaHOBOK ¢ KY
Tepmoannamuueckue cBoiicta [II'Y ¢ KY. OcHoBuble nokazatenu [1I'Y

CxeMbl mapora3oBsIX 3HEproycraHoBok ¢ KY ¢ nokuranuem Tomimsa
Xapakrepuctuku [II'Y ¢ noxxuranuem ToIuimBa.

Crenenb 6unapuoctu I1I'Y ¢ KV, mytn kapHOTH3a11uu KOMOMHUPOBAHHOTO ITHKJIA
Br160p uncia kouTypoB renepauuu napa B KY: onHo-, 1ByX- 1 TpeXKOHTYpHBIE
CXEMBI, IPOMEKYTOUYHBIN NIEPErPEB Mapa

Br16op TemrepaTypHbIX HamopoB B moBepxHocTsaX HarpeBa KV, moctpoenne Q,T —
rpadukos. ['a3orypOunnsie TOLI. Tumnsl remnoseix cxem I'TY TOI]

Pexumbl paboThI, BBIOOP TEXHUYECKUX PEIICHUN MO PETyJIMPOBAHUIO IPaPUKOB
TEIUIOBbIX Harpy3ok. [lokaszarenu sxonomuunocTu ['TY-TOL]

Metoauka pacuera TemnoBbix cxeM I'TY TOLI. 4MoaenupoBaHue pexUMOB pabOThI
I'TY TOL.
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OnTumu3zanus XxapakTepuCcTUK, 000PYA0BaHUS U TEXHUIECKUX PEIICHUH Tpr
paspadotke ['TY-TOII.

[II'Y ¢ mony3aBUCUMOM CXEMOM pabOThl HA MBUICYTOIBHBIX U Ta3oMa3yTHRIX TOC —
TEIIOBBIE CXEMBbI, 0COOEHHOCTH KOHCTpYKIMK KV, mokazareian 3KOHOMUYHOCTH
III'Y co copocom razoB I'TY B mapoBoit KOTEN MApOCHIOBON YCTAHOBKHU
(«copocubiey [1I'Y)

TemoBbie cxeMbl, 0COOCHHOCTH TEXHOJIOTHYECKOI0 MPOIecca OT BUAA CKUTAEMOTO B
KOTJIE€ TOIJIMBA U [TapaMEeTPOB BBIXOAHBIX ra3os I'TY

[TokazaTenu sxoHOMUYHOCTH. [1I'Y ¢ BHYTpUIIMKIOBOM ra3u(pUKaIMEH YIIIsL, CXEMBI
Y TI0Ka3aTesn

[II'Y ¢ uMpKyIUPYOIKUM KUIIAIIMM CI0E€M B KOTJIE IO/ 1aBICHUEM

[Taporazossie TemnodnekrporeHTpanu (ITI'Y-TOII) — BapuaHThI TEIUIOBBIX CXEM,
CHOCOOBI ¥ PEKHUMBI TOKPHITHS T'PAPUKOB OTITYCKA TEIUIOTHI, JOKUTAHUE TOTLIIMBA
[Tapora3oBas Texnoznorus Ha nbuieyroiapHbix TOC. [II'Y ¢ mapamiensHOM cxemoi
paboThI: TEIIOBbIE cXeMbl, KOHCTPYKIHSA KY, 0cOOEHHOCTH TEXHOIOTrHYEeCKOTro
nmporecca

ITokazaTenu sxoHOMUYHOCTH [1I'Y, crTOCOOBI peryIupoBaHus IIEKTPUICCKOM
Harpy3ku. KUII

ABTOMAaTHUYECKHUE PETYJIATOPHL, TeXHOMOornueckue 3amutel © ACYTITIITY.
[Taporazossie KOC, TOL] ¢ koT/IaMH-yTUIN3aTOPaMHU.

Turbl TEMIOBBIX CXEM

[Tokxazarenu S3KOHOMUYHOCTHU. Pexumbl paboThl. MeToMKa KOHCTPYKTOPCKOTO
pacuera temoBbix cxeM [II'Y KOC, TOL ¢ KY. [ToBepounsie pacuets! [1I'Y KOC,
ol

OnTtumusanus napametpoB u npoduis termioBbix cxem [II'Y KOC ¢ KV.
VYerpoiicTBo u paboTta kotia-yruiuszaropa. OcoOeHHOCTH oTmycKa TeroTsl Ha [1I'Y
TOL

[TpruMeHeHre napora3oBbIX TEXHOJOTUH JJISl TEXIIEPEBOOPYKEHUS TAPOTYPOMHHBIX
TOC

TexHnonornueckue pemeHus 1 reriosbie cxemsl [II'Y TOC nns TexnepeBoopykeHus
Metoauka pacueTa 3Ha4€HUI NIOKa3aTeNel TEIUIOBOM SKOHOMUYHOCTH I1apOra3oBbIX
HHEProyCTaHOBOK JJIsl IPOU3BOJICTBA SJIEKTPUUECKON U TETJIOBON IHEPTUH
PacueTtnoe onpenenenne napaMeTpoB TemioBoi skoHoMuyHOCTH [IT'Y ¢ KY n [IT'Y
cOpOCHOTO TUTIA

MeToapl cpaBHEHMSI TEIIIOBOM SIKOHOMUYHOCTH 3HEPrOyCTaHOBOK. TeIuIoBoi pacyer
KOTJIa-yTUIIU3aTOpa

Pacuer mapamerpos I1I'Y-KOC ¢ ogHokoHTypHBIM KV .

Pacuer mokazareneii TemnoBoii sxkonoMuuHocTy [1I'Y KOC u TOI]

Pacyer npuHIMIHMAIBHON TEIIOBOM cxeMbl aporazoBoi TOL ¢ 0IHOKOHTYPHBIM
KOTJIOM YTHJIM3aTOPOM, KOHJeHcaunoHHOM 11TV u ¢ noxxurannem ronimsa
O6mecrannuonnsie cucteMbl [ TY u III'Y TOC. TomnuBHOE X0351CTBO
Oco0eHHOCTH BOAOIIOATOTOBKY U TEXHUYECKOTO BOAOCHA0XkeHUsI. CUCTEMBI
apromatuzanuu [II'Y TOC u Benenus: pe:kuMoB paObOTHI

KomnonoBku u rermian I'T u IIT" TOC. Dkonoruueckue Bonpocs! skcruryatanuu I'T
ullI'TOC

[Tepcnexktusl pazButus [II'Y TOC. III'Y TOC c razudukanueit. I1II'Y TOC na Oaze
I'TY co caoxubvu nukiaamu. [II'Y TOC ¢ BopbIckoM napa/BoJIbl.

CucreMmn! aTomMatuzanuu [TV TOC

Onenka TeXHUKO-3KOHOMUYeckon apdextuBHOCcTH MoaepHu3anuu ['TY-TOC ¢
MCII0JIb30BaHNEM NIapOTra30BOM TEXHOJIOTUU

DKoHOMUYEcKas 1enecoodpasHocTs GpopcupoBanHoro BHeapenus [ITY u I'TY npu
OOHOBJICHUHU TEIUIOBBIX AJIEKTPOCTAHIIUI
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KoMruiekcHbIi MOAX0 K CTPOUTEIBCTBY M PEKOHCTPYKLIUH SJEKTPOCTAHIIUIH C
npumeHenuem [1Y u IIT'Y

OTpaboTKa TEXHUYECKUX PEIICHUI Ha COOCTBEHHBIX AJIEKTPOCTAHIIUAX — 3aJI0T
HAJIeKHOM paboThl 000PYI0BaHUS Y 3aKa3UUKa

KonzgencannonHnas mapora3zoBasi 3JIeKTPOCTAHIUS JJIs1 HAJIEKHOTO SHEPrOCHA0KEHUS
NPOMBIIIJICHHBIX TOTpEeOHTEIeH

PekoHcTpyKIIMs TapOTypOUHHBIX AIEKTPOCTAHIUN - 3PPEKTUBHBIN TyTh
[IEPEBOOPYKEHUS SHEPTETUKU

OnpIT 3KcIUTyaTanuu razonapotypounHon ycranosku I'TIY-16K ¢ Brpsickom napa
TennodukaunoHHBIE TApOra3oBble  YCTAHOBKM Ui  3aMEHBI  YCTAapEBILETrO
obopynoBanus TOL[ OAO «JIensneproy.

[ToBbIlIEHNE SKCITyaTAllMOHHBIX XapAKTEPUCTUK IHEPTETUUECKUX YCTAHOBOK
CpaBHenue mapocuiioBoro 6oka ¢ T-265 u snepro6noka ¢ npyms I[I'Y-170T.
Macmta6s! BHenpenus [II'Y u I'TY B cpeHecpovYHOM MEePCIEeKTHBE

6.4 YueOHoO-MeTOANYeCKOe o0eclevyeHne CaMOCTOSITeIbHOM padoThl

Jlureparypa:

Tpyxuuit A.Jl. [Tapora3oBsie yCTaHOBKH JIEKTPOCTAHIIUN [ DIEKTPOHHBIN pecypc]:
yueOHoe rocooue st By3oB/ Tpyxuwuii A.J[.— DJIEKTpOH. TEKCTOBbBIE TaHHBIE.— M.:
Wznatenbekuit mom MOU, 2013.— 648 c.— Pexum mocryna:
http://www.iprbookshop.ru/33207.html.— 5BC «IPRbooks»

["a30TypOMHHBIE SHEPTETUYCCKIE YCTAHOBKH [ DJICKTPOHHBIN pecypc]: yueOHoe
noco6ue st By3oB/ C.B. IlaneB [u ap.].— DIIEKTPOH. TEKCTOBBIC JaHHBIE.— M.
Uznatenbckuii nom MOU, 2011.— 427 c.— Pexum noctyna:
http://www.iprbookshop.ru/33113.html.— 3BbC «IPRbooks»

Jeprowmes JI.I'. Bo3nyxonyBHbIE YCTAHOBKM U CTaHLUU [ DJIEKTPOHHBIN pecypc:
yuebHoe nocobue/ JlepromieB JI.I'.— DneKTpoH. TEKCTOBEIE NaHHBIC.— M.:
MocKOBCKHUI rOCYAapCTBEHHBIN CTPOUTENBHBIN YyHUBEpcUTeT, Al [Tu Op Menna, Ob5C
ACB, 2015.— 163 ¢.— Pexxum nocryma: http://www.iprbookshop.ru/39649.html.—
3BC «IPRbooks»

Pa3BuTHE TOMOYHBIX TEXHOJIOTUI B POCCUMCKON YHEPTETUKE [ DIIEKTPOHHBIN pecypc]:
yuebHoe nocobue/ B.JI. HlyneMan [u ap.].— DAEKTPOH. TEKCTOBbIE TaHHbIE.—
ExatepunOypr: Ypanbckuii penepansusiii yausepcuret, 9bC ACB, 2016.— 512 ¢.—
Pesxxum nmoctyna: http://www.iprbookshop.ru/66004.html.— DBC «IPRbooks»

[TpaBuiIa TEXHUYECKOM IKCIUTyaTallMu TEIJIOBBIX SHEPTrOYCTAaHOBOK [ DJIIEKTPOHHBIN
pecypc]/ — DnekrpoH. TekcToBble JanHbie.— M.: DHAC, 2017.— 208 c.— Pexum
nocryna: http://www.iprbookshop.ru/76184. html.— 9BC «IPRbooks»

AdanacreB B.H. Beimonnenue qomanHmux 3aianuif mo Kypcy «MeTo b
WHTEHCU(PHUKAIIUHU TETII00OMEeHa [ DNEeKTPOHHBIN pecypc|: MeToANYecKue yKazaHus/
AdanaceeB B.H., Mopckoit /I.H., SIxomackun A.A.— DAEKTPOH. TEKCTOBbIE TaHHbIE.—
M.: MockoBckuii rocy1apCTBEHHBIM TeXHUYECKUN yHUBEepcuTeT uMenu H.D. baymana,
2011.— 20 c.— Pexwum moctyna: http://www.iprbookshop.ru/30949.html.— BBC
«IPRbooks»




/. OnleHOYHBbIE CPeICTBA
7.1 Bomnpocsl Kk mepBoil py0dexHoil arrecranmu no aucuumnianHe «Ilaporasosbie
YCTAHOBKI»

1. | IlapocunoBsie u razoBbie TeruioBbie ABUratenu. [laporasossie yctanoBku (I1IY)
KaK IIEpCIEKTUBHOE HAIIPABJIICHUE PA3BUTHUS TEILUIOOHEPTETUKH

2. | [IpuHIMNMAIBHBIE CXEMbI MApOTYPOMHHON SJIEKTPOCTAHIIMH HA OPTaHMYECKOM U
AJIEPHOM TOILJIMBE

3. | Mecro KOTeNnpHOW yCTaHOBKH U MTaporeHeparopa B TexHoiorunyeckoit cxeme TOC u
ADC. Cxembl KOTEJIBHON U TapOT€HEPATOPHONU YCTAHOBKH B KOMILIEKCE CO
BCIIOMOTATeIbHBIM 000PYAOBaHUEM

4. | Cxembl reHepaluy rnapa 1 XapakTepUCTHKA IPOLIECCOB T'e€HEpaLiy.

Oco0eHHOCTH U KOHCTPYKTUBHOE 0(OPMIIEHHUE MTAPOBBIX KOTJIOB IPSIMOTOYHOIO
JICHCTBHSI, C €CTECTBEHHOW U NPUHYIUTEIBHON HUPKYJIALMEN

5. | XapakTepucTuKka IOBEpXHOCTEH HarpeBa u uX KOMIOHOBKA. [lapoBoisHOMH,
TOIUIMBHBIM, Ia30BbIM U BO3YIIHBIA TPAKTHI

6. | Knaccugukarus napoBbix KOTI0B U 06sacTy ux npuMeHeHus. 'OCThI Ha KOTJIBI.
OHEepPreTu4ecKue KOTIIbl, BBITYCKAEMbIE OTEUECTBEHHBIMU 3aBOAAMHU

7. | I'maponnHamMMKa U HaJIe)KHOCTb PabOThI 2JIeMEHTOB KOTa. OCHOBHBIE ypaBHEHHUS
TUIPOJIMHAMUKHU U TEIJIO0OMEHA BOJOHAIIOPHOTO TPAKTa

8. | OcoOeHHOCTH THUAPOTUHAMUKH CHCTEM C €CTECTBEHHOU IIUPKYIISAIIUCH.
Knaccugukaius ucrapuTesbHbIX CUCTEM KOTJIOB

9. | Temmeparypa CTEHKH TPYOBI M €€ 3aBHCHMOCTh OT yCIoBHA 000rpeBa. OCHOBBI
METOJMKH pacueTa KOHTYPOB LIUPKYJISLUU

10. | TeroBas u rUApaBINYECKas HEPABHOMEPHOCTH B 000rpeBaeMbIX TpyOax. Kpusucer
TeriooOMeHa B mapoo0pa3yomux Tpydax

11. | 3acToii 1 OnpOKUIbIBAaHUE LUPKYIALUU. [ HIAPOJUHAMUKA CUCTEM C
IPUHYAUTEIbHBIM JBUKCHUEM TEIUIOHOCUTES

12. | 'maponuHaMuyeckast HEYCTOWYHBOCTb. [lynbcanus moToka u Mepsl o ee
YCTPaHEHUIO

13. | YpaBHHUTENIBHOE U PETYIMPOBOYHOE MaiiboBanue. [ uapaBindeckas XapaKTeprucTUKa
MHOTOTPYOHBIX CHCTEM

14. | TernoBas u rupaBInveckas pa3pepTka. [ MIpoarMHaMuKa UCTIApUTEIbHBIX CUCTEM
KOTJIOB C €CTECTBEHHOM LIUPKYJsinue. Meroauka pacdera, IpoCcTOro U CI0KHOTO
KOHTYPOB LIUPKYJISILIN

15. | CxeMbl opranuzanuu ABM>KEHUS BOJABI M MAPOBOJASHON cMecu. ['uapoanHaMuka
BOJIOTPEHHBIX KOTJIOB, 2KOHOMA3€pOB U Naponeperpesareieu

16. | [TopsitoK TUAPABIUYECKOTO pacdyera KOTIOB C €CTECTBEHHOW W MPHUHYIUTEIHHOM
nupkyasnuen. I'napasandeckuii pacuer KY

17. | TennoBoii OanaHc U TeMIEPaTypHBI YpOBEHb TONKH. TermI000MeH B TOIIKE.
TemioBble XapaKTEPUCTUKU HACTEHHBIX DKPAHOB

18. | U3mydaTenpHas criocoOHOCTH (hakerna. BeiOop TeMrepaTypsl IpOIYKTOB CTOpaHUs
Ha BBIXOJI€ U3 TOIIOYHON KaMephl

19. | Be10op KOHEUHOTO OXJIAXK/ICHUS Ta30B B TONKe. MeToIMKa pacueTa TeIioo0MeHa B
tonke. JIyUUCTBII TEII00OMEH B Ia30X0Aax KOTia

20. | Koo duumeHTs! Teruionepeay ¥ BbIOOp ONTUMAIBLHON CKOPOCTH MPOIYKTOB
CropaHusi B KOHBEKTHBHBIX ra30X0Jax

21. | Meroauka pacyeTa KOHBEKTHBHBIX IOBEpXHOCTEH HarpeBa. HTeHCHpuKaus
pasiialliOHHOTO U KOHBEKTUBHOT'O TEIJIOOOMEHA B 3JIEMEHTax KOTJia

22. | PacnipesienieHre TEIIIOBOCTIPUATUI MEXKIY MTOBEPXHOCTSIMHU HarpeBa




23. | TexHUKO-7KOHOMHYECKUN BBIOOP OXJIAXKICHHUS Ta30B B KOTJIE. 3a/1a4ul U
IIOCJIEA0BATENBHOCTh KOHCTPYKTOPCKOT'O M IOBEPOYHOIO PACUETOB KOTJIa

24. | AbporuHaMMKa TOMKH. A’pPOJMHAMUYECKHE CONPOTUBICHUS Ta30BO3AYLIHOTO
TPAKTa U CIIOCOOBI X MPEOAOIECHUS

25. | Haznauenue u npuHIMI pabOTHI IBIMOBOI TpyOBbI. BEIOOP BEeHTHIIATOpA U ABIMOCOCA
26. | OCHOBBI peryJupoBaHMsl pacxoja Bo3ayxa. Meroanka aspoANHaMUUECKOro pacueTa
KOTEJIbHON YCTaHOBKHU. A3poanHamuueckuil pacuer KY

27. | YcTpoHCTBO Ta30TypOMHHON YCTAaHOBKU M €€ OCHOBHBIX AJIeMEHTOB. Kamepsl
CTOpaHUs: UCTOPUS Pa3BUTH, YCTPOICTBO M MPUHLIUI EHCTBUS, KIacCUpUKALMS,
OCJIOKHEHUS, CBA3aHHBIE C OKCIUTyaTaluen

28. | Komnpeccopbl: yCTpOHCTBO U IMPUHIIMI ACHCTBUS, 0COOEHHOCTH 3KCILITyaTalluu

29. | TypOuHBI: yCTPOICTBO M IPUHIIUI CHCTBUS, OCOOCHHOCTH SKCILTyaTalluH.
Meroauka pacuera I'TY. [IpeumyniecTBa 1 HEJOCTATKU NAPOCUIIOBBIX U Fa30BBIX
TEIJIOBBIX JBUraTENeH

30. | Tepmoaunamuueckue UKLl bpaiitona n bpaiitona — PeaknHa nmpocredmmx
TermoBbIX cxeM I'TY u paznuussix Tunos [11I'Y

31. | TazoTypOnHHAs yCTaHOBKA — OCHOBHOM DJICMEHT B TEILIOBBIX cxemax [1I'Y

32. | BausiHue HayaJIbHBIX U KOHEYHBIX [1aPaMETPOB.

BisiHue KnMMaTH4YeCcKUX XapakTepUCTHK Ha nokasareau ['TY

33. | BausiHue Temiieparypsl Hapy>KHOTO BO3/yXa, IaBJICHUS U BIAXKHOCTU Ha
xapakrepuctuku ['TY

34. | Biusnue kauecTBa Bo3ayxa Ha mokazatenu ['TY.

Pexxumbl pabotsl ['TY 1 Bonpockl 3kciulyaranuu

35. | Ilepemennsie pexxumsl [ 'TY, mycko-0cTaHOBOUHBIE PEXKUMBI. TeXHHUECKOE
oOcnyxuBanue I'TY. BnusHue kauectBa Bo3nyxa Ha nokazartenu ['TY

36. | Mcnonb3oBaHue ra30TypOMHHBIX YCTAHOBOK B Ka4eCTBE MTPUBOJA
anekTporenepaTopoB TOC. Cxembl U HUKIIBI SHEpreTudeckux [ TY

37. | XapakTepUCTHKH TEIUIOBBIX cxeM sHepretndeckux [ TY: npuHmm paboTsl,
nokasarenu. CriocoObl noBsieHns: 3KOHOMUYHOCTH ['TY. OcHOBHBIE 371€MEHThI
Iy

38. | Kotnel-yrunuzaropsl. IlapoBbie TypOuHbI. THUIIBI M CX€MbI KOHCTPYKIIMU KOTJIOB-
YTUIIM3aTOPOB, UCIOJIb30BaHUE TPYO C HAPYKHBIM OpeOpeHnEM

39. | OcHOBHBIE MOJOXKEHUS TEMIOBOT0 KOHCTPYKTOPCKOI'O M MOBEPOUYHBIX pacyeToB KVY.
Joxxuranue TorummBa B KY, criocoObl, Ha3HaueHne

40. | ITapossle TypOuHbI B TeroBoii cxeme I1I'Y ¢ KV, mapamerpsl mapa, ocobeHHOCTH
KOHCTPYKIMHU U pacyeTa TEIJI0BOU CXEMBbI

41. | OgnoBanbHble U MHOTOBaNIbHBIE cxeMbl I1I'Y ¢ KV, perynupoBanue snekTpuyeckon
Harpy3ku

OO0pa3zen Ouslera Kk nepBoii pyde:xHoi arrecranuu no aucuuniaude «llaporasoBbie
YCTAHOBKI»

I'po3HeHcKkHii rocyAapCcTBEHHBIN He(PTAHON TeXHMYecKHil yHuBepcureT uM. akal. M.Jl. MuUINOHINMKOBA
HucruryT "IHepreruxn'
Kadenpa "TennorexHuka u ruapapiauka’’
I'pynna "TIC-23"  Cemectp "6"
Jucuunauna "Ilapora3oBbie ycTaHOBKHU"
Bunersl k nepBoii py0esxHoii aTTecTanuu
Buner Ne 1

1. Knaccudukaryst napoBbIX KOTI0B 1 o0sacti ux npuMmeHeHust. 'OCToI Ha KOTIIbl. DHEpreTHYecKHue KOTIIb,
BBIITyCKa€MbI€ 0T€UECTBEHHBIMU 3aBOAAMU
2. Kimaccngukanus ncrapuTeIbHBIX CHCTEM KOTIIOB
3. TypOuHBI: YCTPOWCTBO U IPUHIMUII 1EHCTBHS, 0COOEHHOCTH AKCILTyaTary. Mertoauka pacuera ['TY.
IIpenmymiecTBa U HEJOCTATKY MAPOCHIIOBBIX M F'a30BhIX TETJIOBBIX JABHUTATEIEeH



Moanuchk mpenoaaBareJisi Moanuck 3aBenyromero kageapoii "T u I'" P. A-B. Typayes

7.2 Bonipochbl KO BTOpO# pyOeskHoii arTrectanmuu no aucuuiminne  «llapora3oBbie
YCTAHOBKI

1.

Noohkown

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24,

Omnpenenenue nokaszareneit skoHoMuuHocTu. binounsie cuctemsl I'TY. TomnuBHoe
xo03saiicTtBo ' TY. CucteMbl aBTOMAaTU3ALMUA U 3aIUTEI

CucremMpl TOArOTOBKM BO3yXa. CUCTEMBI IIIyMOTTTYLICHUS

Cuctema MacinocHaOXeHMs. AHTUIIOMIIaXHas cUcTeMa

[IpuHIMNIHANBHBIE TEIUIOBBIE CXEMBI ITAPOra30BbIX YHEProyCcTaHOBOK ¢ KY
Tepmonnnamuueckue coiictsa III'Y ¢ KVY. OcHoBnble nokaszarenu [1I'Y

Cxembl maporasoBsIX 3HeproycraoBok ¢ KY ¢ goxuranuem Tominusa
Xapakrepuctuku [1I'Y ¢ noxuranuem Tomnauaa.

Crenens 6unapuoctu I1I'Y ¢ KV, mytn kapHOTH3aI[Ml KOMOMHUPOBAHHOTO IIMKJIA.
Br160p uncna koHTypoB renepauuu napa B KY: ogHo-, 1ByX- 1 TpEXKOHTYpHbIE
CXEMBI, IPOMEKYTOUHBIN IIEPErpeB napa

Br16op TemmnepaTypHBIX HAamopoB B MoBepxXHOCTsIX HarpeBa KV, moctpoenne Q,T —
rpadukos. ['a3oTypounnbie TOLI. Tunsl Ternossix cxem I'TY TOI]

Pexumbl paOoThl, BEIOOP TEXHUUECKUX PELICHUH IO PErYIMPOBAHUIO IT'papUKOB
TEIUIOBbIX Harpy3ok. [lokazarenu sxonomuuynocty I'TY-TOL]

Metoauka pacueta temnoBbix cxem I'TY TOLl. 4MonenupoBanue pexuMoOB pabOThI
I'TY TOL

OnTumu3zanus XapakTepucTUK, 000pyAOBaHUS U TEXHUYECKUX PEIIEHUH Ipu
pazpabotke ' TY-TOL]

[II'Y ¢ nomy3aBucuMoii cxemoi pabOThl Ha NMbUIEYTOJIbHBIX U ra3oMa3yTHeIX TOC —
TEIUIOBBIE CXeMbl, 0COOEHHOCTH KOHCTpyKUuU KV, nokasarenu skonomuunoctu [1I'Y
co copocoM razos I'TY B mapoBoii KOTEJI NAPOCUIOBOI YCTAaHOBKH («COpPOCHbBIEN
Iry)

TennoBsle cxeMbl, 0COOEHHOCTH TEXHOJIOTMUECKOI0 MpoIecca OT BU/Ia CKUTaeMoro B
KOTJIE TOIUIMBA U TapaMETPOB BBIXOAHBIX razoB I'TY

IToxa3zarenu skoHoMuuHOCTH. [II'Y ¢ BHYTpUIIMKIOBO ra3udukanueit yris, CXeMbl U
ITOKa3aTeNH

[II'Y ¢ uupKyJIUPYIOMMM KUIISAIIAM CJIIOEM B KOTJIE MO TaBICHUEM

[Taporazosslie TemnoaiekTpouenTpanu (I1II'Y-TOLI) — BapuaHThI TEIIOBBIX CXEM,
CIOCOOBI M PEXKUMBI TIOKPBITHS TPaQUKOB OTIyCKa TEIJIOTHI, JOKUTaHUE TOIIINBA
[TaporazoBas TexHosorus Ha nsuieyroiabHsix TOC. III'Y ¢ mapannenbHON cxeMoi
paboThI: TErIOBbIe cXeMbl, KOHCTPYKIUSA KV, 0cOOEHHOCTH TEXHOIOTrHYECKOIro
rpoiecca

[Tokazarenu skonomuuHocTH [1I'Y, criocoObl peryarpoBaHus AIEKTPUIECKON
Harpy3ku. KHII

ABTOMaTHUYECKHE PETYIATOPBI, TexHOoorndeckue 3amutel 1 ACYTITIITY.
[Taporasossie KOC, TOL] ¢ koTnamu-yrunuzaropamu. THUIIBI TEMJIOBBIX CXEM
[Tokazarenn 5KOHOMHUYHOCTU. Pexumbl paboThl. MeToanKa KOHCTPYKTOPCKOTO
pacuera temnoBbix cxeM [II'Y KOC, TOL ¢ KVY. IToeepounsie pacuers! [II'Y KOC,
TOL

OntumMu3zarus napamerpoB 1 npoduis Temnosbix cxeM [II'Y KOC ¢ KY. YerpoiicTBo
1 pabora KoTia-yruiauzaropa. OcodeHHoCcTH oTirycka TerioTsl Ha [1I'Y TOIL]
[IpumMeHeHre napora3oBbIX TEXHOJIOTUH [T TEXIIEPEBOOPYKEHUSI TApOTYPOMHHBIX
T2C

Texnonornueckue pemienus u temnosble cxemsl [II'Y TOC m1s TexnepeBoopykeHus



25.

26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42.
43.

Meroauka pacyeTa 3HaUEHUN [MOKA3aTeNIed TENI0BOM IKOHOMUYHOCTH MapOra3oBbIX
SHEPTrOyCTAHOBOK JJIsl TPOU3BOJCTBA AIEKTPUUECKON U TEINIOBOM SHEPTUU
Pacuetnoe onpenenenrie napameTpoB TerioBoi 3koHoMuyHOCTH [IT'Y ¢ KY n III'Y
cOpocHOrO THTIA

MeTtopl cpaBHEHMS TEMJIOBOM AKOHOMUYHOCTHU PHEPrOyCTaHOBOK. TeraoBoi pacueT
KOTJIa-yTUJIM3aTopa

Pacuet napamerpos IIT'Y-KOC ¢ ognokonTypHbiM KV,

Pacuer nmokazareneit TeroBoi skoHomuyHoCcTH [1I'Y KOC u TOI]

Pacdet npuHIMNHuanbHON TEMIOBOM cxeMbl TaporazoBoi TOL] ¢ 0IHOKOHTYPHBIM
KOTJIOM YTUJIM3aTOPOM, KOHAeHCcalMOHHOM IITY u ¢ noxxuranuem toruivba
Oo6mecranmuonnbie cuctembl [ TY u III'Y TOC. TonmnuBHOE X03SHCTBO
Oco0OeHHOCTH BOOMOATOTOBKU U TEXHUYECKOT0 BOAOCHA0)eH . CUcTeMBbl
aromatuzanuu [1I'Y TOC u BeaeHus pexxuMoB paboOThI

KomnonoBku u renmian I'T u III' TOC. Dkonorunueckue Bonpocsl skcrryaranuu I'T
u I[II'TOC

[TepcnextuBsl pazsutus [II'Y TOC. I[IT'Y TOC c¢ rasudukanueit. [1I'Y TOC Ha 6aze
I'TY co cnoxusivMu nukiaamu. II'Y TOC ¢ BupeickoM napa/Bojisl. CUCTEMBI
apromatuzanuu I1I'Y TOC

OreHka TeXHUKO-d3KOHOMUYecKor dpextuBHOocTH MOoaepHu3anuu [ ' TY-TOC ¢
HCII0JIb30BaHUEM IapOTa30BOM TEXHOJIOTUU

DkoHOMHUYEcKas 1enecoodpasHocTs popcupoBannoro BHenpenus [ITY u I'TY npu
OOHOBJICHUH TETUIOBBIX 3JIEKTPOCTAHIUI

KommiekcHbIM MOAX0/] K CTPOUTENBCTBY U PEKOHCTPYKLIMH 3JIEKTPOCTAHIUMN C
npuMenenuem I1IY u III'Y

OTtpaboTKa TEXHUYECKHX PEIICHUI Ha COOCTBEHHBIX IEKTPOCTAHIIMAX — 3AJIOT
HAJEKHOM paboThl 000PYAOBaHUS Y 3aKa3UHKa

Konnencannonnas naporazoBasi 2JIEKTPOCTaHLIUA U1 HAJ€KHOTO S3HEPrOCHAOKEHUS
MIPOMBIIIJICHHBIX TOTpeOuTENeH

PekoHcTpyKIHs TapOTypOMHHBIX 3JICKTPOCTAHITNH - 3P (EKTUBHBIN ITyTh
[IEPEBOOPYKEHUS IHEPTETUKHI

OmnbIT BKCcIUTyaTauu razonapoTypounnoit ycranoBku ['TIY-16K ¢ Brpsickom mapa
TemnopukalmoHHble  Mapora3oBble  YCTAHOBKM  JJII  3aMEHbl  YCTapeBILIEro
obopynoBanusi TOL[ OAO «Jlensnepro».

[ToBbIIEHNE 3KCIUTYyaTallHOHHBIX XapaKTEPUCTUK SHEPTETUUECKUX YCTAHOBOK
Cpasnenue napocuiioBoro 6yoka ¢ T-265 u sneprodioka ¢ neyms [1I'Y-170T.
Macmrads! BHeapenus [II'Y u I'TY B cpenHecpouHoil nepcnekTuBe

O0pa3en 0OusleTa KO BTOPOIi pyde:kHoil atTecTaunu no gucuuminne «Ilapora3zoBbie

YCTAaHOBKH»

I'po3Henckmii rocygapcTBeHHbIH He(pTAHON TeXHMYecKMil yHUBepcuTeT UM. akaa. M.JI. MuaiuoHmukosa

Hucruryr "JHepreTtuxu”
Kadenpa "Temiorexunka u rugpaBiauka’
I'pynna "TIC-23"  Cemectp "6"
Jucuunauna "Ilapora3oBbie ycTaHOBKHU"
Bunersl ko BTOpoii py0e:kHOM aTTecTalUK
Buaer Ne 1

1. Cuctema MacnocHaOXeHUSA. AHTHIIOMITaXKHAS CHCTEMA

2. ABTOMaTHUYECKHE PETYJIATOPHI, TexHonorudeckue 3amutel 1 ACYTII TIT'Y. ITaporazoseie KOC, TII] ¢ koTnamu-
yTHIn3aTopamMy. THUIIbI TETJIOBBIX CXEM

3. TennomkannoHHBIE MTapOra30Bble YCTAHOBKH JUIs 3aMEHBI ycTapesiero oobopyznosanus TOL OAO
«Jlenanepro.

Hoanuce npenonasarens IMoanuce 3aBeayromero kadenpoii "T u I'" P.A-B. Typayes



7.3 Bonipocsl K 3k3aMeHy no qucuuiiinae «IlaporasoBbie yCTAHOBKI

Bomnpocsl

1. | IlapocunoBsie u razoBbie TeroBbie ABuratTenu. [Taporasossie yctanoBku (I1IY)
KaK [IepCIEKTUBHOE HAIIPABJICHUE PA3BUTHS TEINIOIHEPI€TUKU

2. | llpuHIMnMaIbHBIE CXeMbI MapOTYPOMHHON 3JIEKTPOCTAHIIMH HA OPTaHMYECKOM U
SJICPHOM TOILJIMBE

3. | MecTo KOTenbHOI yCTAaHOBKH U MaporeHeparopa B TexHosiorunyeckoi cxeme TOC u
ADC. Cxembl KOTEJIBHON U TapOT€HEPATOPHOM YCTAHOBKH B KOMILIEKCE CO
BCIIOMOTATeIbHBIM 000PYAOBaHUEM

4. | Cxembl reHepanuy rnapa 1 XapakTepucTHKa POLIECCOB IT'eHepaluy.
Oco0eHHOCTH ¥ KOHCTPYKTHBHOE 0(OPMIICHHUE MTAPOBBIX KOTIOB MPSIMOTOYHOTO
JIEMCTBUS, C €CTECTBEHHON M IPUHYIUTENIbHON IIUPKYJIALUEH

5. | XapaKkTepucTuKa MOBEPXHOCTEHW HarpeBa u ux KOMNoHoBkKa. [lapoBosiHoMH,
TOIJIMBHBIH, Fa30BbIi U BO3AYLIHBIN TPAKThI

6. Knaccudukanus napoBeix KOTJIOB U o0actu ux npuMmenenus. ['OCToI Ha KOTIIBL
OHepreTuyecKre KOTJIbl, BBIITYCKAEMble OTE€YECTBEHHBIMU 3aBOJIaMU

7. | I'maponnHamMMKa U HaJIe)KHOCTb PaOOTHI 2JIEMEHTOB KOTa. OCHOBHBIE ypaBHEHHUS
THJIPOAMHAMHUKY M TETNI00OMEHA BOJJOHATIOPHOTO TPAKTA

8. | OcobeHHOCTH TUAPOJMHAMUKU CUCTEM C €CTECTBEHHON LIUPKYIIALUCH.
Knaccugukaius ucrnapuTelbHBIX CUCTEM KOTJIOB

9. | Temmeparypa cTeHKU TpyObI U €€ 3aBUCUMOCTb OT YCJI0BH 000rpeBa. OCHOBBI
METOJMKH pacyeTa KOHTYPOB IUPKYJIISIHH

10. | TerutoBas u rupaBInYecKas HEPaBHOMEPHOCTh B 00orpeBaeMbIx Tpyoax. Kpusucsl
TETII000MEHa B MapooOpa3yonux Tpyodax

11. | 3acToil 1 OnpOKKUABIBAHNE UMPKYIALUUH. [ HapoinHaMKUKa CUCTEM C
NPUHYIUTEITHHBIM JIBKCHHEM TETIJIOHOCUTEIIS

12. | I'maponuHaMudeckast HeyCTOWIMBOCTb. [lynbcanns motoka u Mepsl o ee
YCTPaHEHUIO

13. | YpaBHUTEIbHOE U PETYIHPOBOYHOE MaiiboBanue. ['unpaBnuyeckas
XapaKTEPUCTHKA MHOTOTPYOHBIX CHCTEM

14. | TeroBas u ruApaBINYecKas pa3BepTka. [ MIpoaMHaMUKa UCTIAPUTENBHBIX CHCTEM
KOTJIOB C €CTECTBEHHOH LUPKYJsiMeld. MeToauka pacueTa, IpOCTOTO U CI0XKHOTO
KOHTYPOB IIUPKYJISIIH

15. | CxeMbl opraHu3anuy IBUKEHUS BOJIBI U MAPOBOASAHOM cMecH. I naponnHamMuka
BOJIOTPEMHBIX KOTJIOB, 3KOHOMAN3€pPOB U NaponeperpeBaTeien

16. | Ilopsiiok TMApaBIMUYECKOro pacueTa KOTJIOB C €CTECTBEHHONW M HMPUHYIUTEIbHON
nupkyssinuen. I'napasnndeckuii pacuer KY

17. | TemnoBoii 6anaHC U TeMIIEpaTypHbIN YPOBEHb TONKHU. TemI000MeH B TOIKE.
TennoBble XapaKTEPUCTHKN HACTCHHBIX YKPaHOB

18. | U3nyuaTenpHas criocoOHOCTh (hakerna. BeiOop TeMmepaTypsl IpPOIYKTOB CTOpaHUs
Ha BBIXOJI€ U3 TOMOYHON KaMephl

19. | BriOOp KOHEYHOTO OXJIAKICHHUS T'a30B B TONKE. MeToauKa pacyera TeriooOMeHa B
tonke. JIyducTeii TeriooOMeH B ra30xoJ1ax KoTja

20. | Koa(duiumenTs! Teruionepeadu U BBIOOP ONTUMAIbHON CKOPOCTH MPOAYKTOB
CropaHusi B KOHBEKTHBHBIX ra30Xx0J1ax

21. | Meronuka pacyera KOHBEKTHBHBIX TIOBEPXHOCTEH Harpesa. IHTeHCHpUKaIHS

paarualilMOHHOI'O 1 KOHBCKTUBHOI'O TEIUIOOOMEHA B 3JIEMEHTAX KOTJIa




22.

PacnpeneneHue TeIIOBOCIPUATUN MEKY TIOBEPXHOCTSIMU HarpeBa

23. | TeXHUKO-2KOHOMHYECKHI BHIOOD OXJIAK/ICHUS ra30B B KOTJIE. 3a/1a4u U
1I0CJIEA0BATENBHOCTh KOHCTPYKTOPCKOTO M IOBEPOYHOI'O PacueToB KOTJIa

24. | A’poayuHaMHKa TOTIKH.
AdpoarHaAMUYECKHUE CONPOTUBIIEHUS FA30BO31YILIHOTO TPAKTA U CIOCOOBI UX
MIPEOJI0ICHUS

25. | Ha3znauenue u mpuHIMI PabOTHI ABIMOBOM TPYOBHI.
Br160p BeHTUIISITOpPA M IBIMOCOCA

26. | OCHOBBI peryIMpoBaHus pacxoja Bo3ayxa. MeToauka aspoJuHaMHUECKOTo pacyera
KOTEJIbHOW yCTaHOBKHU.AdpoanHaMuueckuid pacuer KY

27. | YcrpolcTBO ra30TypOMHHON YCTAaHOBKHU M €€ OCHOBHBIX 3J1eMEeHTOB. Kamepbl
CTOpaHUs: UCTOPUS Pa3BUTHS, YCTPONCTBO M MPUHLIUT EHCTBHS, KIacCUPUKAIMS,
OCJIO)KHEHUS, CBA3aHHBIE C dKCIUTyaTaluen

28. | Kommpeccopsl: yCTpOMCTBO U MPUHITUT ICUCTBUSI, 0COOCHHOCTH IKCILTyaTaIlluu

29. | TypOuHBI: YCTPOMCTBO U MPUHIIUII JEHCTBUSI, OCOOCHHOCTH IKCILTyaTaI[|H.
Meronuka pacuera ['TY. [IpenmyiiecTBa 1 HETOCTATKU MTAPOCUIIOBBIX U T'a30BbIX
TEIJIOBBIX JBUTATENEH

30. | Tepmoamaamuyeckue Kbl bpaiitona u bpaiitona — Penkuna nmpocreimmx
TemIoBbIX cxeM ['TY u paznuunbix tunos [11'Y

31. | Ta3oTypOMHHAs ycTaHOBKA — OCHOBHOM DJIEMEHT B TEIIOBBIX cxemax [1'Y

32. | BiusHue HaYanbHBIX ¥ KOHEYHBIX MMapaMeTpoB. BausHue KIMMaTHYECKUX
XapakTepUCTUK Ha nokazarenu [ TY

33. | BausiHue TeMiieparypsl Hapy>KHOTO BO3/1yXa, IaBJICHUS U BIAYKHOCTH Ha
xapakrepuctuku I'TY

34. | Biusaue kadecTBa Bo3ayxa Ha mokaszarenu ['TY.
Pexumbl pabotel I'TY 1 Bompockl sKkcmtyaranuu

35. | [lepemennsie pexxumbl I TY, MycKO-OCTAaHOBOYHBIE PEXKHUMBI. TeXHUYECKOE
ob0ciyxuBanue ['TY. Bnusnue kauectBa Bozayxa Ha nokazarenu ['TY

36. | Mcmonp30Banue ra30TypOMHHBIX YCTAHOBOK B KaU€CTBE MIPUBO/IA
snektporenepaTopoB TOC. Cxembl v IMKIbI S3Hepretuyeckux ['TY

37. | XapaKTepUCTHKH TEIUIOBBIX cxeM dHepretndeckux [ TY: npuHmm paboThl,
nokasarenu. CriocoObl noBsieHuss 3KOHOMUYHOCTH ['TY. OcHOBHBIE 71€MEHTHI
I[ry

38. | Kotnsi-yrunuzaropsl. [lapoBbie TypOuHBI. THUIIBI U CXEMbI KOHCTPYKIIMH KOTJIOB-
YTUIIM3AaTOPOB, UCIOJIb30BaHHE TPYO C HAPYKHBIM OpeOpeHnEM

39. | OCHOBHBIE MOJOKEHUS TEMJIOBOI0 KOHCTPYKTOPCKOI'O M MOBEPOUYHBIX pacyeToB KVY.
Joxxuranue TorummBa B KY, criocoObl, Ha3HaueHHE

40. | IMapogsie TypOuHBI B TeruoBoi cxeme [II'Y ¢ KV, mapamerpsl mapa, 0cOOCHHOCTH
KOHCTPYKIIMHU U pacueTra TEMI0BOU CXEMBbI

41. | OnnoBanbpHbIe U MHOTOBaTbHBIE cxeMbl [II'Y ¢ KV, perynupoBanue snekTpuyeckon
Harpy3ku

42. | OnpeneneHue mokasaresneil 5KOHOMUIHOCTH. biiounsie cucremsr ['TY. TommBHOE
x03sicTBO I ' TY. CucTteMbl aBTOMATHU3aIlMU U 3aIUTHI

43. | Cucrembl MOATOTOBKY Bo3yxa. CHCTEMBI ITyMOTITYIICHUS

44. | Cucrema MaclioCHaOKeHUsI. AHTHUIIOMIIaXKHAsl CUCTEMA

45. | IlpuHuunuanbHble TEMJIOBbIE CXEMBI TAPOra30BbIX YIHEProycTaHoBok ¢ KY

46. | Tepmonunamuueckue cporictBa III'Y ¢ KY. OcHoBuble nokaszarenu [1T'Y

47. | Cxembl mapora3oBbIX FHeproyctaHoBok ¢ KY ¢ nokuranuem Tormmsa

48. | Xapakrepuctuku [1I'Y ¢ moxxuranuem TOTUIMBA.
Crenens 6unapaoctu I1I'Y ¢ KY, nytu kapHOTH3a1[Ml KOMOMHUPOBAHHOT'O IIMKJIA

49. | Beibop unciia KoHTYpoB reHeparuu napa B KY: omgHo-, AByX- M TPEXKOHTYpPHBIC

CXEMBI, IPOMEKYTOUHBIN NIEPErPEB Mapa




50.

Br160op TemriepaTypHbIX HarmopoB B oBepxHOCTAX HarpeBa KV, mocrpoenue Q,T —
rpadukoB. ["azoTypounnbie TOLl. Tunsl TermmoBeix cxem ['TY TOI

51. | Pexxumsbl paboThl, BEIOOp TEXHHUUECKUX PEUICHUH 110 PeryInpoBaHUIO rpaduKoB
TeIIoBbIX Harpy3ok. [Tokazarenu sxonHomuuHocT [ TY-TOIL

52. | Meroauka pacdera TerioBbix cxeMm I'TY TOL. 4MoaennpoBanue pexxuMoB pabOThHI
I'TY TOI]

53. | OnTuMu3zanus XapakTepUCTHK, 000PYIOBaHHUS U TEXHHUECKUX PELICHUN PU
paspabotke ['TY-TOI]

54. | III'Y ¢ mony3aBUCUMOM CXEMOW pabOThl Ha MBUICYTOIBHBIX U Ta3oMa3yTHhIX TOC —
TEIUIOBBIE CXEMbl, 0COOCHHOCTH KOHCTpYKIMK KV, mokazarenn 5KOHOMHUYHOCTH
[II'Y co copocom razoB I'TY B mapoBoii KOTE MAPOCHIIOBON YCTAHOBKU
(«copocHbiey [1TY)

55. | TemnoBbie cxeMbl, 0COOEHHOCTH TEXHOJIOTUYECKOTO MPOIIecca OT BUJA CKUTAEMOT0
B KOTJI€ TOILIMBA U I1APAMETPOB BbIXOAHBIX ra3oB I TY

56. | [Tokazarenu skoHOMUYHOCTH. [II'Y ¢ BHYTpUIIMKIOBOM ra3upUKaAIMEH YT, CXEMBI
Y TI0Ka3aTesn

57. | IIT'Y ¢ uMpKyIupyOIUM KUIAIIM CIIOEM B KOTJIE MO JaBJICHHEM

58. | ITaporazossie TeruoanekTporeHTpanu ([II'Y-TOL]) — BapraHTHI TEIJIOBBIX CXEM,
CrocoObI M PEXKUMBI TOKPHITHS TpapuKOB OTITYCKA TEIJIOTHI, JOKUTaHHE TOTINBA

59. | ITaporazosas TexHonorus Ha meUIeyrodbHbIX TOC. III'Y ¢ mapamiensHONl cXeMoui
paboThI: TEIIOBbIE cXeMbl, KOHCTPYKIHSA KY, 0cO0EHHOCTH TEXHOIOTHYECKOTO
nporecca

60. | ITokazarenu sxonomu4HoCcTH [1IY, cr1OCOOBI perynmupoBaHUs FMEKTPUUECKOM
Harpy3ku. KNI

61. | ABTOMaTHUECKHUE PETYIATOPHI, TexHOomorndeckue 3ammtel © ACYTITIITY.
ITaporazossie KOC, TOI] ¢ koTiiamu-ytunnzaropamu. THUIIbI TEMJIOBBIX CXEM

62. | [loka3zarenu SKOHOMHUYHOCTH. Pexumbl paboThl. MeTorKa KOHCTPYKTOPCKOTO
pacuera temnoBbix cxeM [II'Y KOC, TOL ¢ KY. [ToBepounsie pacuets! [1I'Y KOC,
TOI

63. | Ontumuzanus napamerpos u npoduis TemnoBsix cxem [II'Y KOC ¢ KV.
VYerpoiicTBo u paboTta KoTaa-yruiuszaropa. OCOOEHHOCTH OTITyCKa TETUIOTHI Ha
Iy TOIQ

64. | [IpumeHeHnEe TapOTa30BBIX TEXHOJIOTHH TSI TEXTIEPEBOOPYKEHUS TAPOTYPOHMHHBIX
TOC

65. | Texnonormueckue pemenus u TerioBbie cxemsl [II'Y TOC mns
TEXIEPEBOOPYKEHUS

66. | Meronuka pacdera 3HaUCHUI MMOKa3aTeNeH TEIIOBOH IKOHOMHYHOCTH MAapOTa30BBIX
HHEProyCTAHOBOK JJIs1 IPOU3BOJICTBA 3JIEKTPUUECKON U TEINIOBOW DHEPTUU

67. | PacueTHoe ompeseneHue mapaMeTpoB TerioBoi skonomuaHocTr [II'Y ¢ KY u III'Y
cOpOCHOTO THTIA

68. | MeTonbl cpaBHEHUS TEIJIOBOM SKOHOMUYHOCTH 3HEProycTaHOBOK. TerioBoil
pacyder KoTJIa-yTUIIN3aTropa

69. | Pacuet nmapamerpoB III'Y-KOC c ogokonTypHBIM KV
Pacder nokazareneit TermoBor sSkoHoMuyHOCTH [TI'Y KOC n TOI]

70. | PacueT npMHIMITHAIILHON TEIJIOBOM cxeMbl mapora3oBoil TOL ¢ 0AHOKOHTYpHBIM
KOTJIOM YTHJIM3aTOpOoM, KoHJeHcannoHHoM IITY u ¢ noxxuranmem tormsa

72. | Obowmecrannuonnbie cucteMsl [ TY u IITY TOC. TomuBHOE X03SIHCTBO

73. | OCOOEHHOCTH BOJIOTIOATOTOBKH M TEXHUYECKOTO BOIOCHAOKEHHUs. CHCTEMBI
asromaruzanuu [1I'Y TOC u BeneHus pe:kuMoB pabOTHI

74. | Komnonosku u renmuiad ['T u III' TOC. Dxonornyeckue BOMPOCkl dKCILTyaTalluu
I'Tulll'TOC

75. | llepcnextussl pazputus [II'Y TOC. [IT'Y TOC c razuduxanueit. [1I'Y TOC na 6aze




I'TY co cnoxubvu nukiaamu. II'Y TOC ¢ BopeickoM napa/Bojibl. CUCTEMBI
asroMatuzanuu I1I'Y TOC

76. | OneHka TeXHUKO-3KOHOMUYecKoi 3¢ exkruBHOCTH MoaepHu3anuu I TY-TOC ¢
MCIIOJIb30BAHUEM IAPOTa30BOH TEXHOJIOTHH

77. | DxoHOMHUYECKas 1esecoobpaszHocTs GpopcupoanHoro Bueapenus [ITY u I'TY npu
OOHOBJICHHH TETJIOBBIX JICKTPOCTAHIIUH

78. | KoMIieKCHBIN MOAXO0/ K CTPOUTENBCTBY M PEKOHCTPYKIIUH JIEKTPOCTAHIIUHN C
npumeHenuem 1Y u [IT'Y

79. | OrpaboTKa TEXHUYECKUX PEIICHUN HAa COOCTBEHHBIX JEKTPOCTAHIIUSIX — 3aJI0T
HaJIeKHOM paboThl 000PYAOBaHUS Y 3aKa3urKa

80. | KonneHcaunoHHas napora3osas 3JIEKTPOCTAHLUSA JUIsl HAZIEKHOTO
HHEProCHA0KEHUS TPOMBIIIIIEHHBIX IOTPEOUTENEH

81. | PekoHCTpyKIIMS MapOTypOMHHBIX AIEKTPOCTAHIHM - Y)PEKTUBHBINA MTyTh
MIEPEBOOPYKCHUSI YHEPTETHKU

82. | OnbIT 3KCIUTyaTanuu razonaporypounHoi ycranoBku ['TIY-16K ¢ Bipsickom mapa

83. | TemnodukarmoHHbIC MAPOra30BbIe YCTAHOBKHU IS 3aMEHBI YCTapEBILIErO
ob6opynoBanus TOL[ OAO «Jlenaneproy.

84. IToBeITIIEHME OKCILTYaTAMOHHBIX XapPaKTCPHUCTHUK OHCPICTUYCCKNX YCTAHOBOK

85. | CpaBHenue napocunoBoro 6moka ¢ T-265 u sHepro6noka ¢ asyms [1I'Y-170T.
Macmrabel BHeapenus [II'Y u I'TY B cpennecpouHoil nepcnekTuse

Oo0pasen OuJiera k Ik3amMeny no gucuuminHe «Ilaporazosbie yCTAaHOBKU»

I'po3HeHckHii rocyAapcTBeHHbIH He(PTAHOM TeXHMYeCKHil yHUBepcuTeT uM.akal. M.JI. MuLIMOHIIMKOBA
HucrutyT "IHepreruxu’
Kageapa "Temiorexunka u rugpaBiauka’
I'pynna "T3C-23"  Cemectp "6"
Jucuuniuna "IlaporasoBbie ycTaHOBKHU'"
Buiersl k 9x3amMeny
Buner Ne 1

1. Bb10op KOHEYHOTO OXJIaXK/AECHHUS ra3oB B ToNKe. MeToanka pacdera TeluooOMeHa B Tonke. JIyaucTsiit
TEIJIO0OMEH B ra30XoJax KoTia
2. TenoBoii OanaHc U TeMIepaTypHbI ypOBeHb TONMKH. TermiooOMeH B Tonke. TemnoBbie XapaKTepUCTUKH
HACTEHHBIX YKPAHOB
3. Tepmoaunamuueckue cBoiictsa I1I'Y ¢ KY. OcHoHble noka3zarenu [1I'Y

Hoanucey npenoxaBarest Hoanuce 3aBenyromero kagenpoi "T u I'" P.A-B. Typayes

Texkymuii KOHTPOJIb
Bonpocel k NIpakTHYeCKUM 3aHATHAM
1.I'unpaBnuyeckuil yKJIOH U CPeIHAS CKOPOCTh IIPU TypOYJIEHTHOM JIBU’KEHUU BOJIBI.
2. lunamudeckux KOdQQPUIIMEHT ISl ONPEIEICHUs PacXo0/ia KHUIKOCTH.
3.MccnenoBanne OTKPBHITOrO MOTOKA.

4.T'uipaBnudecKoe MOJICTMPOBAHUE KOJIBIIEBBIX BOJIOTIPOBOJHBIX CETEH.
5.01eHKa YHEPreTUYECKOT0 COCTOSIHUSI IIOTOKA U TOCTPOCHHUE KPUBBIX CBOOOAHON MOBEPXHOCTH.

6.MccnenoBanue mporecca HCTEYEHUS BO3/1yXa Yepe3 CyKUBAIOIIEecs COIIO.
7.TenmooTiaya BEPTUKAJIBHOTO HWIMHAPA IIPU €CTECTBEHHON KOHBEKIUH.

8.Iporecc TemmooOMeHa Ha TOPU30HTATLHOM TPYOOIPOBO/IE.

9.Crioco6 n3MepeHus pacxoja rasa: pacxogomep, poramerp. CueTdyuk rasa.
10.Crioco6 u3Mepenust pacxoja ra3a o u3MepuTeNbHOM nuadparme.



BOl'lpOCbI K IPAKTUYC€CKUM 3aHATUAM

1.TenniooOmeH B Tomke. TemnoBble XapaKTePUCTUKN HACTEHHBIX SKPAHOB.

2.W3zny4arenbHasi ClIOCOOHOCTH (paxena.

3. Be1bop Temmiepatypbl IpoAYKTOB CTOPAaHHUs HA BBIXO/IE U3 TOTIOYHON KaMephl.

4.Bp160p KOHEYHOT'O OXJIaXK/IEHUS ra30B B TONKe. MeToHKa pacyeTa TerIoo0MeHa B TOTIKE.
5.A’poaHAMHYECKHE COIMPOTUBIEHUS Ta30BO3AYIIHOIO TpaKTa M CIOCOOBI UX MPEOAOTICHHUS.
CxeMbl ra30BO3/1YIIHbIX TPAKTOB KOTJIOB.

6.AsponuHamudeckuii pacuer KVY.

7. TepmoauHamuueckue HuKIbl bpaiitona u bpaiitona — PeHknHa nmpocTeimux TemioBsix cxem I'TY
U paznnuHbix Tynos [1I'Y.

8.TemnoBrle pacuetsl mpoctoii ['TY.

9. UccnenoBanue pesxuMoB padoThl dHepreTudeckux ['TY.

10.UccrnenoBanue BIUSHUS KIUMATHYECKUX XapaKTEPUCTUK HA MOKA3aTeIl SKOHOMUYHOCTH
sHepretuueckux ['TY.



7.4. Onucanve mokasarejeii U KpuTepHeB OLEHMBAHHMS KOMIIETeHUMii HA Pa3IM4YHBIX 3Tanax UX (OpPMHPOBAHUS, ONMHCAHHE HIKAJIBI

OLICHUBAaHMUA.
Tabanuna 7
IInanupyemble pe3yJbTaThbl 0CBOCHHUS Kputepuu oneHnBanus pe3y;ibTaToB 00yueHus HaumeHnoBanue
KOMIETCHIINH MeHee 41 6au10B 41-60 6ams10B 61-80 6a10B 81-100 6ans10B OLIEHOTHOT'0
(Hey10BJI€TBOPUTEIbHO) | (YI0BJIE€TBOPUTEIbHO) (xopo1o) (0TJIMYHO) cpeacTBa

OIIK-3 CriocobeH JeMOHCTPpUPOBATh MPUMEHEHHE OCHOBHBIX CITIOCOOOB IMOJIYYEHUsI, TPe0Opa30BaHusl, TPAHCIIOPTA U UCIIOIL30BaH

TCINIOTCXH

HYCCKUX YCTAHOBKAX U

CHCTCMaAX.

us TCIIJIOTHI B

3HATH:
- TUIIBI KOMOMHUPOBAHHBIX I'a30- U MapOTypOUHHBIX|
YCTAaHOBOK JUIS BBIPAOOTKH  JIEKTPUYECKOH U
TETJIOBOH 3HEPIHH;

- 0coOeHHOCTH pabodvero mporecca B Mapora3oBbIX|
SHEProycTaHOBKAaX Pa3JIMYHBIX CXeM IS BEIpaOOTKH
RIIEKTPUYECKOH M TEIUIOBOH YHEPTHH;

- IyTH ¥ METO/IbI 00ECTICUCHNSI BBICOKOH TOIUTMBHOM
SKOHOMHYHOCTH M OOOCHOBaHHOHM HaaE&XHOCTH Ha
[IPOEKTHO- KOHCTPYKTOPCKOM M 3KCIUIyaTallMOHHOM
CTaIusIX  KU3HEHHOIO

IMUKJIa mapora3oBbIX

YHEPTOYCTAHOBOK.

(DpaFMEHTapHLIe 3HaHUA

Henonneie 3Hanus

CdopmupoBaHHbIE, HO
cofiepKaIlie OTACTbHBIC
npoOeITbl 3HAHUS

CdopmupoBaHHbIE
CHCTEMaTHYECKUE

3HaHUA

YMeTh:

- IPUHUMATH PEIICHHS B 00JIACTH TETTIOPHEPTETHKH,
TEIUIOTEXHUKHM M TEIUIOTEXHOJOTUU C  Y4ETOM
ocobeHHOCTeH TetToBhIX cxeM [1I'Y st BeIpaboTKH
DJIEKTPUYECKON U TEINIOBOU YHEPTUY;

- IIPOU3BOJUTH TEIJI0BOM pacuér
Mapora3oTypOMHHBIX YCTAaHOBOK Pa3IMYHBIX CXEM
nuece TETJIOBOM

BBIPAOOTKM  DJIEKTPHYECKOH U

SHEpPruu.

YacTtuaHbIie YMEHUA

Henonaeie YMCHUA

‘YMeHus 1oJIHbIE,
ITOITyCKArOTCST HEOOIBIINE
OIIHOKU

CdopmupoBaHHbIE

yMEHHUS

Bonpocwr k
pyoexcHvim
ammecmayusam,
8onpocwl K
npaKmu4eckum
3aHAMUAM, BONPOCHL K
1a6OpamopHuIM

3AHAMUAM



Baagern:

- HaBBIKaMH pabOTHl C HOPMAaTHBHOM M TEXHUYECKOH

TOKyMEHTaLUEH;

- METOJaMH ITIOCTPOCHHA COBPEMEHHBIX TCIIJIOBBIX

CXEM Imapora3oBbIX

9HEPrOyCTaHOBOK

IS

BBIPAOOTKH AJIEKTPHUYECKOH U TEIJIOBOW 3HEPTHY;

- HOpUHOUIIAMU TIOCTPOCHHA AJITOPUTMOB pacyeTa

TCIIOTCXHHUYCCKUX

IHEProyCTaHOBOK

I

YacTuyHOE BlaJIeHUE
HaBBIKAMU

Hecucremaruueckoe
MIpUMEHEHNE HaBBIKOB

B cucremarnueckom
MIPUMEHEHUH HAaBBIKOB
JIOMTYCKAKOTCS IPOOEIIBI

Ycnentnoe u
CHCTEMATHYECKOE
MIpUMEHEHNE HaBBIKOB




8. OcobennocTu peanqu3aini TUCHUILIMHBI AJ THBAJIUI0B M JUII ¢ OrPAHHYCHHBIMU

BO3MOKHOCTSAMMU 310POBbA

JInst  ocymiecTBIEHHsT TPOLEAYpP TEKYHIEro KOHTPOJS YCIEBAeMOCTH M IPOMEKYTOYHOM
aTTeCTallMyd OOYYAIOLINXCS CO3MaHbl (POHIBI OICHOYHBIX CPENICTB, aJalTHPOBAHHBIC JJIS1 WHBAIUIOB H
JHII C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbSI M IO3BOJISIOLIME OLIEHUTH JOCTH)KEHHE HMHU
3aIUIAHMPOBAHHBIX B OCHOBHOH 00pa30BaTENFHON MNpOrpaMMe pe3yibTaTOB OOYYeHHS W YPOBEHB
c(OPMUPOBAHHOCTH BCEX KOMIICTCHIMH, 3asBICHHBIX B oOpa3zoBaresbHON mporpamme. dopma
NpOBENEHUS TEKYIIEH aTTecTalMd s CTYJCHTOB-MHBAJIUIOB YCTAHABIMBACTCS C  YYETOM
WH/IMBUYAIBHBIX TICUXO(U3NYECKHX OcoOeHHOCTEeW (YCTHO, MMCbMEHHO Ha Oymare, MUCHbMEHHO Ha
KOMITBIOTEpe, B (opme TecTupoBaHus U T.m.). [Ipm TectupoBaHum aist craOOBHISIINX CTYAECHTOB
UCTIONB3YIOTCST (DOHIBI OLIEHOYHBIX CPEACTB C YKPYIMHEHHBIM mpudToMm. Ha sk3ameH mpuriamaercs
COIIPOBOXKIAIOIINH, KOTOpPBI  OOecreYnBaeT TEXHUYECKOE COMPOBOXKIEHHE CTyaeHTy. [lpwm
HEOOXOIMMOCTH CTY/ACHTY-UHBAIMAY MPEIOCTABISACTCS JOTOTHUTEIBHOE BPEMs JJIsl TOJITOTOBKH OTBETA
Ha O9K3aMmeHe (wiM 3adere). OOydarolgyecs ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSAMH 3[0POBbS U
oOydJaromyecs: WHBAJIHIBI O0ECHEYMBAIOTCS IEYAaTHBIMU M DJCKTPOHHBIMH  O0Opa3oBaTEeIbHBIMU
pecypcamu (mporpamMmbl, ydeOHBIE IOCOOHMS IS CaMOCTOSATEIbHOW paboTel W T.1.) B Qopmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM HX 3I0POBBS U BOCTIPHUATHS UHPOPMALIUH:

1) JUISl HHBAJIUOB M JIAI] C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/JOPOBBSI 110 3PEHUIO:

- S COembIX: 33JaHUs U BBINOJHEHHS Ha CEMHHApaX U TPAKTUYECKUX 3aHATUAX
oopmisitoTest  penbedHO-TOUeYHBIM mpudTOoM bpaiinsg uam B BUAE 3IIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TMOMOINBIO KOMIIBIOTEpA CO CHEIHAIM3MPOBAHHBIM IMPOrPAMMHBIM OOECTIeUeHHEM ISt
CJIETIBIX, JINOO 3aUMTHIBAIOTCS ACCUCTEHTOM; ITMChbMEHHBIE 33/1aHUS BHINOIHAIOTCSA Ha Oymare penbedHo-
TOYEUHBIM MIpUGTOM bpailass wuaM Ha KOMIBIOTEPE CO CHENMAIM3UPOBAHHBIM POrPaMMHBIM
oOecrieyeHneM ISl CJENbIX JHOO HAaTUKTOBBIBAIOTCS ACCHUCTEHTY; OOYYArOIIUMCS ISl BBIOJHEHUS
3aaHusl TIPU HEOOXOIMMOCTH TIPEIOCTABISIETCS KOMITJIEKT MUCHhbMEHHBIX NPUHAUICKHOCTeH U Oymara
Ul TUChbMa  penibe(HO-TOYeUHbIM MIpupTOM bpaiinsg, KoMmmbeloTep €O  CleNUaTu3UPOBAHHBIM
IPOTrpaMMHBIM 0OecrieYeHHEM IS CIIETBIX;

- VI cAa00BHASIIMX: 00eCTieunBaeTCs MHIMBUAYAIbHOS PAaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOywaromuMmcsl JJs  BBINOJHEHMsI 3aJaHMUsl TPH HEOOXOAMMOCTH MPENOCTaBISETCS
YBEJIMYMBAIOIIEe YCTPOWCTBO; BO3MOXKHO TAaK)K€ HCIIONb30BAaHUE COOCTBEHHBIX YBEIMYMBAIOIIUX
YCTPOMCTB; 3a/laHus JUIs BBIMIOJIHEHUS 3a/1aHUi 0(OPMIISIOTCS YBEITMYSHHBIM HIPU(DTOM;

2) JUTSE THBITUIOB ¥ JIUII C OTPAaHNYEHHBIMI BO3MOKHOCTSIMH 37I0POBBS MO CJYXY:

- VISl TUIYXUX ¥ CJIA00CTBIIAIIMX: 00ECTIeYMBACTCSl HAJTMYNE 3BYKOYCHIIMBAIOIICH armapaTypsl
KOJIJIEKTUBHOTO MOJIb30BAHHUA, npu  HEOOXOAMMOCTHU o0yJaromuMmcsi  TPeAOCTaBIsAETCS
3BYKOYCWJIMBAIOLIasl — ammaparypa HWHAWBUIYAIbHOTO TIOJb30BAaHUS; MPEJOCTAaBISAIOTCS  YCIYTH

CYpIONepEeBOIYHKA;



- A8 CJEeNOrJayXux JIOMyCKAaeTCs NPHUCYTCTBHE AaCCUCTEHTa, OKAa3bIBAIOMIETO YCIYTH
TudIOCYypaOTIEpEBOIUNKA (MIOMUMO TpeOOBaHMI, BBHIMOTHSIEMBIX COOTBETCTBEHHO [UIsI CHEMBIX U
TITyX¥X);

3) JUIA JIMIl C TSDKEIBIMH HAPYIICHUSMHU PEUYH, TIYXHX, CIa0OCHBIIIANUX JCKIHH U
CEMHUHApHI, IPOBOJUMBIC B YCTHOU opMe, MPOBOIATCS B TUCBMEHHOH (opMe;

4) JUIST. MHBAIHJOB W JIUI[ C OTPAHHMYEHHBIMH BO3MOXKHOCTSMH 37I0POBBS, HMEKIIUX
HapPYIIEHHUs ONMOPHO-ABUTaTeILHOI0 anmapara:

- JUIA JIMIl C HAPYHICHUSMHU OIMOPHO-IABUTaTEeIBLHOIO ariapara, HapyIICHUSMHU JIBUTATEIbHBIX
(GYHKIIMH BEpXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEUHOCTEH: MHUCHMEHHBIC 3aJaHHUS
BBITIOJHSIOTCS. HA KOMITBIOTEPE CO  CICUUATM3UPOBAHHBIM IPOTPAMMHEIM  OOCCIICUCHUEM  HITU
HA/IMKTOBBIBAIOTCSl ACCUCTEHTY; BBIMOJIHEHUE 3a/laHUil (TECTOB, KOHTPOJLHBIX paboT), MPOBOJAMMEIC B

NUChbMEHHOU (hopMe, IPOBOAATCA B YCTHOHM opMe MmyTeM orpoca, 6eceibl ¢ 00ydaroumcs.

9. YuebHo-MeTOoAMYecKOe U MH(OPMALIMOHHOE o0ecnieuenue Jucumanubl «[lapora3osbie
YCTAaHOBKH

9.1. JIuteparypa:

1. | Tpyxuwuit A.Jl. [Tapora3oBsie yCTaHOBKH 3JIEKTPOCTAHIINI [ DIEKTPOHHBIN pecypc]:
yuebHoe nocoodue ais By30B/ Tpyxuuii A.J[.— DyeKTpoH. TeKCTOBbIE JaHHbIEe.— M.:
Nznarenbckuit tom MOU, 2013.— 648 c.— Pexum pocryma:
http://www.iprbookshop.ru/33207.html.— DBC «IPRbooks»

2. | T'a3oTypOHMHHBIC SHEPTETUIECCKIE YCTAHOBKH [ DIIGKTPOHHEBIHN pecypc]: yueOHoe mocooue
muis By30B/ C.B. LlaneB [u 1p.].— DnekTpoH. TeKCTOBbIe nanHble.— M.: M3naTenbckuii
nom MOMU, 2011.— 427 ¢c.— Pexwum noctyna: http:// www.iprbookshop.ru/33113.html.—
O9BC «IPRbooks»

3. | SxoBneB b.B. IloBeimenne 3¢ EKTUBHOCTH CUCTEM TEIUIO(DUKAIIMKA U TETIIOCHAOKEHUS
[DnexTponHbIit pecypc]: MmoHorpadus/ SxosieB b.B.— DnekTpoH. TEKCTOBBIE TaHHBIE.—
M.: HoBoctu temnocHa0xenus, 2008.— 448 ¢c.— Pexwum nocryna:
http://www.iprbookshop.ru/5031.html.— 5BC «IPRbooksy.

4. | O6ononckuit M.O. Texunueckas puznka [ IIeKTpOHHBINA pecypc]: yuedHoe mocooue/
O6omnoucknit M.O.— DnekTpoH. TekcToBble qaHHble.— CaparoB: Hayunas kaura, 2019.—
159 ¢.— Pexxum nmocryma: http://www.iprbookshop.ru/81064.html.— D5B5C «IPRbooks»

5. | Heprome JI.I'. Bo3ayxoayBHBIE YCTAHOBKH U CTAHIIMH [ DJIEKTPOHHBIN pecypc]: yueOoHoe
nocodue/ Jlepromen JI.I'.— DnekTpoH. TekcToBble JaHHbIe.— M.: MOCKOBCKuUit
rOCyZAapCTBEHHBIN CTPOUTENbHBIA YHUBEpCUTET, Al [Iu Op Menna, ObC ACB, 2015.—
163 c.— Pexxum nocryna: http://www.iprbookshop.ru/39649.html.— 3B5C «IPRbooks»

6. | IIpaBuia TeXHUYECKOH IKCILTyaTalluU TETJIOBBIX 3HEPTrOYCTAaHOBOK [ DIEKTPOHHBIN
pecypc]/ — DnektpoH. TekcToBble JanHbie.— M.: DOHAC, 2017.— 208 c.— Pexum
nocryma: http://www.iprbookshop.ru/76184.html.— 3BC «IPRbooks»

7. | AdpanacneB B.H. BoinonHnenue nomamHux 3aanuii mo kypcy «Meroabl HHTEHCU(pUKAIH
TerI000MeHay [ DIeKTPOHHBIN pecypc]: MeToanueckue ykazanus/ Adanacse B.H.,
Mopckoit JI.H., SAxomackun A.A.— DIEKTPOH. TEKCTOBBIC AaHHBIE.— M.: MOCKOBCKHUIA




rocyJIapCcTBEHHBIN TeXHUYeCKU yHuBepcuteT nMenn H.D. baymana, 2011.— 20 ¢.— Pexuy
nocryma: http://www.iprbookshop.ru/30949.html.— 3BC «IPRbooks»

8. Bacunpuenko HO.B. ITpomblIlieHHBIE TETIOBBIE 3JICKTPOCTAHIIMK [ DIEKTPOHHBINA pecypc]:
yaebHnoe nmocodue/ Bacunpuenko F0.B., ['ybapeB A.B.— DneKTpoH. TEKCTOBBIC JaHHBIC.—
benropoa: bearopoackuii rocy1apcTBEHHbBINA TEXHOIOTHYECKU YHUBEPCUTET UM. B.I'.
[yxoBa, 9bC ACB, 2017.— 180 ¢.— Pexum noctyma:
http://www.iprbookshop.ru/80438.html.— 3BC «IPRbooks»

9. | Onpenenenue XxapakTEPUCTUK TEIUTO(DUKAIIMOHHON TAPOBOI TYpOUHBI [ DIIEKTPOHHBIH
pecypc]: MeToauvecKue ykazanus/ — DIJIEKTPOH. TEKCTOBbIE JaHHble.— Hrokauii HoBropos
Hwuxeropoackuii rocyaapcTBEHHBIN apXUTEKTYpHO-CTpoutenbHbii yHuBepcuret, ObC ACB,
2009.— 39 c.— Pexwum pocryna: http://www.iprbookshop.ru/16033.html.— 5bC
«IPRbooks»

10. | Pa3BuTHE TOMOYHBIX TEXHOJOTHIA B POCCUHCKON dHEPTETUKE [ DIEKTPOHHBIN pecypc]:
yuebnoe nmocodue/ B.JI. lllyneman [u ap.].— DIEKTPOH. TEKCTOBBIC TaHHBIC.—
ExarepunOypr: Ypanbckuii henepanpabiii yauepcuteT, 9bC ACB, 2016.— 512 ¢.— Pexu
nocryma: http://www.iprbookshop.ru/66004.html.— 3BC «IPRbooks»

9.2. Meroanueckoe odecrevyenue (MIpUI0KeHNE)

10. MaTepuabHO-TEXHUYECKOE 00ecneyeHHe T CIHUIITUHBI

Jlns obecrieueHus] OCBOCHMSI IUCLUILIMHBI UMEIOTCSI B HAJIMUUU yuyeOHble ayIuTOpUU Kadeapsl,
CHAOKEHHbIE MYJbTUMEAUMHBIMU CPEICTBAMU ISl NPEACTABICHUS INPE3eHTAaluil JEeKUMH M IoKasza
yueOHBIX (UITBMOB.

Knacc ¢ mnepcoHalbHBIMM KOMIBIOTEpAMHU Ui IPOBENEHUS MPAKTUUYECKUX 3aHATUH U
BUPTYaJIbHBIX Ja0OPATOPHBIX paboT.

HopmaruBHas 6a3a ctaHIapTOB M peKOMEHAANWK- uMeeTcs (OHJ CTaHAApTOB MO BCEM BUAAM
O00BEKTOB CTaHJApTU3ALMM paccMaTpUBAaeMbIX B IMpOrpaMMe M METOJUYEcKas JUTeparypa Julsl
NpUOOpPETEHNUs MPAKTUYECKUX HABBIKOB 10 TAHHOW JUCLMILIUHE.

Taxke chopMmupoBaHa 37€KTpoHHAs 0a3za JaHHBIX, BKIIOYANOLIAs CTaHIApPThI, OTAEIbHBIC BHU[IbI
O0LIEPOCCUMCKUX  KIIACCU(PUKATOPOB, MOAOOPKY HOPMAaTUBHBIX U TIPAaBOBBIX JOKYMEHTOB JJIf
MOJTBEPK/IEHUSI COOTBETCTBHUSI.

JlaGopaTopus TEXHUYECKUX U3MEPEHUI OCHAIllEHa Pa3IMYHBIMU CPEJICTBAMH U3MEPEHUH.

Ha3Banue cpeactB u3aMepeHMii: KOHIIEBbIE U YIIIOBbIE, MUKPOMETPBI, HyTPOMEpPHI HHAUKATOPHBIE
1 MUKPOMETPUUYECKHE, MUKPOCKOII HHCTPYMEHTAJIbHBIM.

NPOrpaMMHOe 1 KOMMYHUKAaIlHOHHOe o0ecnieyeHne

OJEeKTPOHHBIN KOHCIEKT JIeKuuid. BupryansHas nabopaTtopus.

[Iporpamma cocraBiieHa B cooTBeTcTBUH ¢ TpeOoBanusmMu OI'OC mo HampaBiIeHUIO TOATOTOBKU
maructpa 13.03.01 «TennosHepreTuka 1 TEIIOTEXHUKAY.

Hammuue o6opynoBanust 1 TCO no nucuuniune «IlaporazoBbie JHEProyCcTaHOBKH IS
NMPOU3BOACTBA YIEKTPUYECKOI U TENJIOBOIl JHEPTrUM»
Buaeopuabmbl:

- JIBm>xeHne )KuaKocTH B pabodem KoJece;
- Kak paboraer TOC;

- TermmooOMeHHHKH;

- Typ6una K-800-240;

- Pozxwur xoTia;

- I'panupHu;

- [Ipunnun paboTs! Hacoca

- Pszanckas 'POC




- Xabapogckas TOLI;

Ipunoxenune

MeTOIlI/I‘IeCKI/Ie YKa3aHHUA 110 OCBOCHUIO TUCIHUIIJIMHBI «Haporasosme YCTAaHOBKHW»

1. Meroauueckue yka3aHus JJsi o0y4aloIUXCs MO IUIAHHMPOBAHWIO W OPraHM3alUHU
BpeMeHH, He00X0IMMOro0 1JIsl 0CBOCHHUS JHCIHUIIJIMHBI.

W3yuenne pekoMeHayeTcs HavyaTh C O3HAKOMJICHHA ¢ pabodell mporpamMMol AUCUUILIMHBI, €€
CTPYKTYpOH M cojep:KaHueM pa3zienoB (Mojysei), GOHIOM OIEHOYHBIX CPEICTB, O3HAKOMMTBHCS C
yu4eOHO-METOIMYECKUM M HH()POPMAIIMOHHBIM 00ECTIEYCHUEM TUCIUTLTUHBI.

HucuuruinHa «[lapora3oBble yCTaHOBKH» COCTOUT M3 11 CBsI3aHHBIX MEXAY COOOI0 TeM,
o0ecreYnBaONIUX MMOCIeI0BATEIbHOE H3YUEHUE MaTepraa.

OOyuenne no aucuumuiuHe «llaporazoBble yCTaHOBKHM» OCYILECTBIISETCS B CIEAYIOIIHUX
dbopmax:

1. AynuTopHble 3aHATHS (JCKIUH, MTPAKTHYCCKUE/CEMHUHAPCKHIE 3aHATH).

2. CamocrositenbHast pabora cryaeHTa (IOArOTOBKA K JIGKIMSIM, HPAKTUYECKUM/
IPAKTUYECKUM 3aHSATHUSIM, TecTam/pedeparam/nokiagam/scce, U UHBIM (opmMaM MUCBMEHHBIX padorT,
BBINTOJIHEHUE aHAJIN3a KEHCOB, HHIUBUAYyaJIbHAS KOHCYJIBTAIUS C IPETIOAABATEIIEM ).

3. NntepakTuBHbIE (OpMBI NIpOBENEHUS 3aHATUN  (KOJUIOKBUYM, JIEKLHUSA-AUCKYCCHUS,
IpyNIOBOE pelIeHNe Keiica u Ap. GOpMBI).

VYuebHblil MaTepuan CTpYKTYpUPOBaH U U3y4eHHUE JUCLUIUIMHBI IPOU3BOAUTCS BTEMATHUECKON
MOCJIeIOBATENbHOCTA. KaaoMy HpakTHYeCKOMY/ CEeMHUHAPCKOMY 3aHATHIO U CaMOCTOSITEIHHOMY
M3YyYEHHUIO MaTepuasa NpeAllecTBYeT JeKUMs o AaHHoW Teme. OOywarolmiuecs caMOCTOATENbHO
MIPOBOJIAT MIPEIBAPUTENLHYIO TIOATOTOBKY K 3aHITHIO, TPUHUMAIOT aKTUBHOE M TBOPUECKOE ydacThe B
00CYXJIEHUM TEOPEeTHYECKUX BOIPOCOB, pa3dope MNpoOJIEMHBIX CHTyalluUd M IOUCKOB IyTed HX
pemenust. MHorue mpoOJieMbl, HW3ydaeMmble B Kypce, HOCSAT JUCKYCCHOHHBIM XapakTep, dTO
Ipe/rnoiaraeT MHTEPaKTUBHBIN XapakTep MPOBEICHUS 3aHATHH Ha KOHKPETHBIX MpUMepax.

Ornucanue mocie10BaTeIbHOCTH IEUCTBUIM 00y4aromerocs:

IIpu wu3ydeHuum Kypca cielyeT BHHMMATEIIBHO CIyllaTb M KOHCIIEKTUPOBaTb MaTepHal,
U3JaraeMelii Ha AayAMTOPHBIX 3aHATUAX. /IS ero NOHMMaHMA W KAuYeCTBEHHOTO YCBOCHUS
pEeKOMEeHAyeTCs CleyIolIast ocae10BaTeIbHOCTb JHCTBUI:

1. Tlocne okoHYaHUS Y4YEOHBIX 3aHIATHH JUIA 3aKpeIUICHWs Marephaja TpPOCMOTPETh |
0o0ymMaTh TEKCT JIEKIUH, MPOCIYIIAaHHON CEeroJHs, pa3o0parh paccMOTpeHHble mpumepsl (10 — 15
MUHYT).

2. IIpn moAroTOBKE K JIEKIMM CIEAYIOIIEro JHS IMOBTOPUTH TEKCT MpPEAbIAYIIEH JEeKIUH,
MOJyMaTh O TOM, Kakasi MOKeT ObITh cieaytomas rema (10 - 15 munyT).

3. B Teuenue Henenu BbIOpaTh BpeMs Ui paOoOThI ¢ auTeparypoi B Oubianoreke (mo 1

qacy).

4. Ilpr MOATOTOBKE K MPAKTHYECKOMY/ CEMUHAPCKOMY 3aHSTHIO TIOBTOPUTH OCHOBHBIE ITOHSTHUS
M0 TeMe, W3YYUTh TNPUMEpHL. Pemias KOHKPETHYIO CHTYallWIO, - MPEIBAPUTEILHO IOHSATH, KaKOU
TEOPETHYECKH MaTepHuaid HYXHO HCIOJb30BaTh. HaMeTWTh IaH pemieHus, MmompoOOoBaTh Ha €ro
OCHOBE pelnTh | - 2 mpakTuyeckue cuTyanuu (Jad.padboTsl).

2. MeToauyeckue yka3aHus o padore o0y4aomuxcs BO BpeMs NMPoBeIeHus JeKIUii.

Jlekuu  nmaroT  OOy4arOImMMCS  CHCTEMAaTH3WPOBAaHHBIE  3HAaHUS 10  JUCIHIUIMHE,
KOHIIGHTPUPYIOT MX BHHMMaHHE Ha Hauboyiee CIOXKHBIX M BaXXHBIX Bolpocax. Jlekunu OOBIYHO
M3JIaraloTcsl B TPAIUIIMOHHOM WM B TIPOOJIeMHOM cTuiie. J[Jisi cTy/IeHTOB B OOJBIIMHCTBE CIIy4acB B
npobiremMHoM cruie. [IpoOneMHBIN CTUIL TO3BOJSET CTHUMYJIMPOBATh AKTHUBHYIO MO3HABATEIbHYIO
JESTeTHbHOCTh OOYYAIONIMXCS W WX HHTEpeC K IUCIHUILINHE, (POPMUPOBATH TBOPUYECKOE MBIILICHHE,
npuberaTh K MPOTUBOIOCTABICHUSIM U CPaBHEHUSM, JiesIaTh 000O0IIEH!s, aKTHBU3UPOBATh BHUMAHUE
00yJaroImuXxcs MyTeM MTOCTAHOBKH TPOOJIEMHBIX BOIIPOCOB, OOIIPSITH AUCKYCCHIO.

Bo BpeMs JEKIIMOHHBIX 3aHATHH PEKOMEHIYETCS BECTH KOHCIEKTHpPOBAaHWE Yy4eOHOTO
MaTepHuaia, oopamarh BHUMaHHE Ha (POPMYTHUPOBKM M KATETOPHH, PACKPBIBAIOIINE CYTh TOTO WU
MHOTO SIBJICHUS, UJIH MTPOLIECCOB, BHIBOJIBI U MPAKTHUECKUE PEKOMEHJAIUH.




KoHcnekT neknuu sydiine moapasfeNiarTh Ha MyHKTHI, cOOJI0[as KPacHyl CTPOKY. DTOMY B
OonbION cTeneHu OyayT crocoOCTBOBAThH BOMPOCH IIaHA JIKIIMHU, MTPEJIOKEHHBIE MPETIOAaBaATEIISM.
Cnenyer oOpamiath BHUMaHHE Ha aKIIEHTBHI, BBIBOJbI, KOTOpBIE JI€JaeT MpEernojaaBaTeib, OTMedas
HanboJiee Ba)KHbIE MOMEHTHI B JICKIIMOHHOM MaTepHalie 3aMe4aHusIMHU
«BAXHOY», «XOPOIIO 3allOMHUTH» M T.Nl. MOXHO JAeJaTh 3TO U C MOMOIIBIO Pa3HOLBETHBIX MapKEPOB
WIN PYy4eK, TOJYEPKUBAsi TEPMUHBI U ONIPEICIICHHS.

[enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpAIllCHHI, a00OpeBUATyp U CHUMBOJIOB.
Opnako npu nanpHEHIel paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIyUIlIe 3aMEHUTh OOBIYHBIMU CIIOBAMH JIJIsI
OBICTPOTO 3PUTEIHLHOTO BOCIPUSITHS TEKCTA.

PaboTtast Hajg KOHCHEKTOM JIeKUIWH, HEOOXOAMMO HCHOJb30BaThb HE TOJBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JUTEpPaTypy, KOTOPYIO JAOMOJHUTEIBHO PEKOMEHI0BAJ MpernoaaBareib. ViMeHHO
Takas cepbe3Has, KpPOIOTiuBas padoTa C JEKIHMOHHBIM MAaTEpUATIOM IO3BOJUT IIyOOKO OBIAICThH
TEOPETUYECKIM MaTEpPHAIIOM.

Tematuka nekuil qaercs B pabodeit mporpamme TUCIHUITIHHEI.

3. MeTtoanyeckue yKa3aHusA o0y4yaomumcs no NOAr0TOBKE K
NPAKTHYeCKUM/CEeMUHAPCKUM 3aHATUSIM.

Ha npakTuyecknx/ceMHMHApCKUX 3aHATUSAX MPUBETCTBYETCS aKTHBHOE ydacTue B 0OCYKIIEHUU
KOHKPETHBIX CHUTYallMid, CIIOCOOHOCTh Ha OCHOBE TIOJTYYEHHBIX 3HAHUH HAXOAWUTh Hambosee
3¢ (deKTUBHBIE pPELICHUS TOCTABICHHBIX MPOOIEM, YMETh HAXOAUTh IOJE3HBIA JOMOJTHUTEIbHBIH
MaTepHall M0 TEMaTHKE CEMUHAPCKUX 3aHATHI.

CTyneHTy peKOMEH IyeTcsl CIeAyIomIas cxeMa MOArOTOBKU K CEMHHAPCKOMY 3aHSATHUIO:

1. O3HakOoMJIEHHE C IUIAaHOM MPAKTHYECKOTO/CEMUHAPCKOTO 3aHATHS, KOTOPBIH OTpakaeT
CoJIep>KaHUETPEITIOKEHHON TEMBI;

2. [TpopaboTaTh KOHCIIEKT JICKIIHIA;

3. [IpounTath OCHOBHYIO U JOTIOJTHUTEIBHYIO JIUTEPATYPY.

B mporniecce mOArOTOBKM K MPAKTHYECKUM 3aHATHIM, HEOOXOAMMO 00paTuTh 0COO0E BHUMAHHE
HAa  CaMOCTOSITEIbHOE  W3YyYeHHWE PEKOMEHJIOBaHHOW  mnuTepaTypel. [lpm  Bcelt  monHOTe
KOHCIIEKTUPOBAHUS JICKIIMHM B HEW HEBO3MOXKHO M3JIOKHUTH BECh MaTepHall M3-3a JMMHUTA ayIUTOPHBIX
yacoB. [losTomy camocrositenbHas pabota ¢ ydeOHHKamMH, Y4eOHBIMU MOCOOHMSIMH, HAY4YHOH,
CIPAaBOYHOM JIMTEpaATypol, MaTepuaiaMy NMEepUOJUYECKUX M3/1aHui U VIHTepHeTa sBisieTcs Haubosee
3G(}HEeKTUBHBIM ~ METOJOM  IMOJIyYE€HHUs JOIMOJHUTENbHBIX 3HAHUM, MO3BOJISIET 3HAYUTEIHBHO
aKTUBHU3WPOBATh MPOIECC OBIAJACHHUS WH(MOpMaNuen, crocoOCTByeT 0Oojee TIIyOOKOMY YCBOCHHUIO
M3y4yaeMoro marepuana, GopMHpYeT y CTYJEHTOB OTHOIIEHHE K KOHKpPEeTHOM mpobieme. Bce HOBbIe
MOHATUSL TI0 W3Yy4aeMOW TeMe HEOOXOAMMO BBIyYHUTh HAaW3YCTh W BHECTH B TJIOCCAPHIA, KOTOPBIHA
11eJ1eco00pa3HoO BECTH € CaMOr0 Havajla U3y4eHUs Kypca;

4. OTBETUTH Ha BOMPOCHI TIJIaHA MPAKTUIECKOT0/CEMUHAPCKOTO 3aHATHUS,

5. BEIIOTHUTE JOMAaIIHEe 3aJaHue;

6. [IpopaboTaTh TECTOBBIC 3a/IaHUS U 33/1a4H;

7. Ilpu 3aTpyaHeHUsIX chOpMyJIMPOBATH BOIPOCH! K IIPENOAABATEIIO.

Pesynbrar Takoii paboThl JOJKEH MPOSIBUTHCS B CIOCOOHOCTH CTY/IEHTa CBOOOIHO OTBETUTH Ha
TEOPETUYECKHE BOMPOCHI MPAKTHUKyMa, BBICTYMaTh W Y4acTBOBAaTh B KOJIJIEKTUBHOM OOCYXICHUU
BOIIPOCOB HW3Y4YaeMOM TEMbl, MPABWJIBHO BBIMOJIHATh MPAKTUYECKUE 3aJaHUs ¥ HWHBIE 3aJIaHus,
KOTOpBIE JatOTCs B POHJIE OLIEHOUHBIX CPEJICTB AUCIUILITHHBIL.

3. Meroanyeckue yKazaHus 00y4arOMMMCS 110 OPraHU3alUM CAMOCTOATEIbHOI padoThl.
enbp opranuzanuu camocTOSITENbHOM paboThl mo aucHumiinHe «llaporazoBele yCTaHOBKH» -
3TO yriiyOJeHHe U pacuIMpeHre 3HaHU| B 00JacTH METPOJIOTHH; (OPMHUPOBAHUE HABBIKA U MHTEpEca K
CaMOCTOSITENIbHOM 1M03HAaBATEIbHON JeSITENIbHOCTH.

CamocrodarenbHas paboTa 00ydaroOUIMXCs SBISETCS BXHEUIIIMM BUAOM OCBOEHUS COJCPKAHUS
JUCHUIUTMHBL, TOATOTOBKH K MPAaKTUYECKUM 3aHATHSIM U K KOHTpOJIbHOH padote. Cro/a ke OTHOCSTCS
U CaMOCTOSTENIbHOE YIIyOJeHHOe H3ydyeHue TeM JaucuuruimHbl.  CamocrosdrenbHas pabota
Mpe/ICTaBIsIeT COOOM MOCTOSHHO JIEHCTBYIOIIYI0 CHUCTEMY, OCHOBY 0O0pa30BaTeIbHOrO Ipolecca U
HOCUT HCCIIEIOBAaTENIbCKUI XapaKkTep, 4YTO IOCIYKUT B OyaylleM OCHOBaHMEM JUIs HalMCaHHS
BBIIYCKHON KBaJTM(UKAIIMOHHOW pabOThl, IPAKTHUECKOTO IPUMEHEHHUS IOJTyYEeHHBIX 3HAaHUH.

Opranuzanus caMoCTOSTEIbHON paboThl 00YUAIOIIMXCSI OPUEHTUPYETCSI Ha aKTUBHbBIE METOMbI



OBJIQJICHUS] 3HAHUSMH, pPa3BUTHE TBOPYECKUX CIOCOOHOCTEH, TMepexoA OT MOTOYHOTO K
WHIUBUAYAIN3UPOBAHHOMY O0YYEHHIO, C YI€TOM MOTPEOHOCTEH M BO3MOYKHOCTEH JIMYHOCTH.

[IpaBuibHasg oOpraHu3anus CaMOCTOATEIbHBIX YYEOHBIX 3aHSATUH, HX CHCTEMaTHYHOCTD,
1enecoo0pa3Hoe IIaHUPOBAHUE Pa0dOYero BPEMEHH IIO3BOJISET CTYICHTaM pPa3BUBATh yYMEHHS H
HABbIKM B YCBOGHUU M CHCTEMaTH3alluu MpUOOpeTaeMbIX 3HaHHM, oOecreynBaTh BBICOKUN YpPOBEHD
YCIIEBAEMOCTH B TIEPUO OOYUCHUS, TOTYIUTh HABBIKU MOBBIIICHUS MPOPECCHOHATHLHOTO YPOBHSI.

[loaroroBka K NPaKTUYECKOMY 3aHATHUIO BKJIIOYAET, KpPOME MpOpabOTKH KOHCIEKTa U
MPE3CHTALMK JICKIIMH, TOUCK JUTEpaTypbl (10 PEKOMEHJIOBAHHBIM CIIMCKAM U CaMOCTOSTEIBHO),
MOATOTOBKY 3aroTOBOK Ui BBICTYIUIEHMH IO BOIPOCaM, BBIHOCUMBIM JJsi OOCYXXIEHUS IO
KOHKpETHOW Teme. Takue 3aroTOBKM MOTYT BKIIIOYATh LUTATHI, (PAKTHI, COTIOCTABICHHUE PA3TMUHBIX
no3unuii, coOcTBeHHble MbIcaU. Eciu mnpobiema 3auHTEpecoBaja 00YyYaromerocs, OH MOXET
MOATOTOBUTH pedepaT u BBHICTYIUTh C HUM HA MPAKTUYECKOM 3aHATUU. lIpakThueckoe 3aHsITHE - 3TO,
MPEKIE BCEro, IUCKyCCHs, OOCYXJIEHHE KOHKPETHOH CHUTyallud, TO €CTh MpeArojaraeT yMeHUe
BHHUMATEJIbHO CIIYIIaTh WIEHOB MAJOM TPYNIbl U MOJEPATOpPA, a TAKXKE CTApaThCs BBICKA3aTh CBOE
MHEHUE, BBICKAa3bIBaTh COOCTBEHHBIC MJIEU U MPEUIOKEHUSI, YTOUHITH U 3a/1aBaTh BOMPOCH KOJIEram
10 00CYXIECHUIO.

[Ipn moAroToBKE K KOHTPOJIBHOW paboTe OOydYarOIIMICS JOKEH TOBTOPSATH NMPOUICHHBIN
MaTepual B CTPOIOM COOTBETCTBUM C Y4eOHOH IpOorpaMMoOM, HCIOJIb3ysd KOHCIEKT JIEKIMH U
JTUTEepaTypy, PEKOMEHIOBaHHYIO mpenoAaBareneM. [Ipy HEOOXOAMMOCTH MOXXHO OOpaTUTHCS 3a
KOHCYJIbTallUeN U METOINYECKOM MTOMOIIBIO K IPETIOAABATEIIIO.

CamocTtosTenbHas paboTa peanu3yercs:

— HETOCPEJICTBEHHO B MPOIECCE ayTUTOPHBIX 3aHATUM - HA JICKUIUSIX, TPAKTUYCCKUX 3aAHITHIX;

— B KOHTakTe C MpernojaBaTelieM BHE PaMOK PAaclMCaHUs - HAa KOHCYJIbTAlUAX MO Y4eOHBIM
BOIIPOCAM, B XOJI€ TBOPUYECKHX KOHTAKTOB, MPU JUKBUIAIIUU 33JI0JDKEHHOCTEH, TPHU BBIIOJHEHUU
WHIUBUAYAIbHBIX 33/1aHUN U T.1.

— B OuOimoreke, moma, Ha Kadeape TPH BHINOJHCHUH OOYYAOIIUMCS YYCOHBIX U
MPAKTUYECKHX 3a]1a4.

Bunst CPC u kputepuu o1ieHOK

(mo 6amnbHO-periTunroBoil cucreme ' THTY, CPC ouenuBaercs B 15 6anioB)
Pedepar
Jlokman
Occe
Yyactue B MEpONPUATHIX

APwnh e

Tembl ans camocToSITENbHOM pabOThl HpomnucaHsl B padoued mporpamme JAUCLUIIIHHBL.
O} heKTUBHBIM CPEJCTBOM OCYIIECTBICHUSI OOYYAIOIIMMCS CaMOCTOSTEIbHOW pPaOOTHI SIBISIETCS
3JIEKTpOHHAast MHQOPMAIIMOHHO-00pa30BaTeNlbHasl cpe/la YHUBEPCUTETA, KOTOpas 00eCeunBaeT JOCTYII
K Yy4yeOHbIM IIaHaM, pabouyuM MporpaMmaMm JUCHMIUIMH (MOAyJied), NpakTHK, K H3JaHUSIM
3JIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.



CocTaBHUTEIb.:

JlonieHT Kadeaps
«TemnoTeXHUKa ¥ TUAPABIHKAY

COI'ZTACOBAHO:

3aB. BeIMycKaromiei kadenpoit
«TermoTexHnKa U ruIpaBInuKay

Hupexrop AYMP, nonent

/ P.A-B. Typnyes/

/ P.A-B. Typnyes/

[ M.A. Maromaena /




