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1. Heap u3axauu AUCHUNIHHBI

OcHoBHasi Hejb Kypca: «VICTOYHUKM ¥ CHUCTEMBl TEIJIOCHA0XKECHUS» SBISCTCS IMOATOTOBKA
0aKaiaBpoB, CHEIUAIM3UPYIOMINXCA B OOJIACTH JHEProoOecredeHus NPEIIPUITHNA, K PEHICHUIO
BOIIPOCOB  IPOEKTUPOBAHMS, OKCIUTyaTalldd M COBEPIICHCTBOBAHUS CHUCTEM OOecredeHHs
NPEINPUITHH TEIJIOTON mapa v ropsiuei BOJIbI.

33}13‘11/1 AUCHUIIJIMHBI: O3HAKOMIJICHHUC CTYACHTOB C OCHOBHBIMH CXCMHBIMU U KOHCTPYKTUBHBIMU
PEICHUAMM, UCITIOJIB3YEMBIMU B COBPEMCHHBIX CUCTEMAX Tel'IJ'IOCHa6)KeHI/IH, " C IIpUHOUIIAMHU U
MCTOAaMHU COBCPIICHCTBOBAHUSA CUCTEM U UX 3JICMCHTOB.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl
VYyeOHnas aucuunianHa «ICTOUHUKY U CUCTEMBI TEIJIOCHA0KEHUS» OTHOCUTCS K IUCLUIUIMHAM 110

BEIOOPY CTYJEHTA, YacTu, (GOpMHUPYEMOI YyJaCTHHKaAMH 00pa30BaTeIbHBIX OTHOMICHUH B y4eOHOM
mnane HanpasieHus 13.03.01 «TemnosHepreruka u TemioTexuuka» M3ydaercs B 8 cemectpe.

basupyercss Ha 3HaHUM OOIIETEXHUYECKUX M CIECHHAIBHBIX AUCHMIUIMH: «XuUMUA», «DuU3nkKay,
«Bpiciag  maremarukay, «llpuknagHas — mexaHukay, «TexHHUeckas  TEPMOJMHAMUKAY,
«'unporazoguHamMuKay.

3. IlepedyeHb IUIAHUPYEMBIX pe3yJbTATOB O0y4YeHUS] IO AUCHMILIMHE (MOAYJIIO),

COOTHECCHHBIX ¢ HHAUKATOPAMH JO0CTHKCHU S KOMIIeTEHIIMIA.



Taoauna 1

Koa mo ®I'OC

I/IH)II/IKaTOPLI JOCTHIKCHUSA

IlnanupyemMble pe3yjibTaThbl 00y4eHUs M0
aucuunanne (3YB)

Ob6menpodeccnoHalbHbIE

OIIK-3 Cnoco0eH JIeMOHCTPpUPOBATH
NPUMEHEHHE OCHOBHBIX  CIOCOOOB

MOJTy4eHUS, npeoOpazoBaHus,
TpaHcIopTa u HCII0JIb30BaAHUS
TEIUIOTHI B TEIIOTEXHUYECKUX

YCTaHOBKAaxX U CUCTCMaAX.

OIIK-3.1. JleMOHCTpUpPYET MOHUMaHUE
OCHOBHBIX 3aKOHOB JIBIKEHUS KUAKOCTU
U rasa;

OIIK-3.2. IlpuMeHsieT 3HaHHS OCHOB
THIPOTa30AMHAMUKH ISl PacyeToB
TEIJIOTEXHUYECKUX YCTAHOBOK U CUCTEM;
OIIK-3.3. Mcnonb3yeT 3HaHUE
Ter10(GU3NYECKUX CBOMCTB pabounx Tel
MIPU pacueTax TeTIOTEXHUYECKUX
YCTaHOBOK M CHCTEM;

OIIK-3.6. leMoHCTpHUpYyET TOHUMAHKE
OCHOBHBIX 3aKOHOB U CII0CO00B
MepeHoca TerI0Thl U MaccChl;

OIIK-3.7. IlpumeHsieT 3HaHUS OCHOB
TEIIoMaccooOMeHa B
TEIIOTEXHUYECKUX YCTAHOBKAX.

3HaThb:

— o0mme 3aKOHOMEPHOCTH HM3MEHEHHUsl MOTpeOIeHus
TCIIJIOTHI npeanpusATuAMu npu N3MCHCHUAX
napaMeTpoB HApYy)XHOTO BO3JyXxa H IO 4Yacam
paboueii CMEHBI;

— METOJIbI OTPE/ICICHUS BEJIMYUH PACXOI0B TOIUIMBHO-
DHEPreTUYECKUX  PECYpCOB  pPa3HBIMH  THIIAMHU
TEIUIOTCHEPUPYIONTUX YCTAHOBOK;

yMeTh:

— BBIABJIATH PACUYCTHBIC PCIKUMBI pa60T]i>I KaXXa0oro us3
3BCHBCB CUCTCMEI ,

BJIAJIeTh:

— HaBBIKAMHM pacyeTa CHCTEM TEIUIOCHAOXKEHUs U ee
JJIEMEHTOB C  HCIOJIb30BaHUEM  KOMIIBIOTEPHBIX
TEXHOJIOTHIA;

— METOJIaMU ONpPENEIEHUS PACUETHBIX PACXO0B
BO/IbI M T1apa IO y4acTKaM TEIUIOBOM CETH




4. O0beM IMCUMILVIMHBI M BUABI Y4e0HO# padoThI

Taoanma 2
Bcero
4acos/3.e. Cemectpel
Buj yueoHoii pa6oThI 8 9
000 | 390 | 990 | 300
KonrakTHas pagora (Bcero) 60/1,7 14/0,4 60/1,7 | 14/0,4
B toMm uncne:
Jlexuun 24/0,7 8/0,22 24/0,7 | 8/0,22
[TpakTHYecKHe 3aHATHS 36/1,0 6/0,17 36/1,0 | 6/0,17
CamocTosiTe;IbHasi paboTa (Bcero) 84/2,3 130/3,5 | 84/2,3 | 130/3,5
B ToMm uncne:
PacueTHO-rpaduueckre paboThI 30/0,8 58/1,6 30/0,8 | 58/1,6
U (unu) opyeue 6uovi camocmosmenvHol pabomoi:
[ToaroToBKa K MPaKTHYECKHM 3aHATHIM 18/0,5 36/1,0 18/0,5 | 36/1,0
[ToaroToBka K 3a4ety 36/1,0 36/1,0 36/1,0 | 36/1,0
Bua oryeTrHocTH satet 3a9CT | sager 3auer
BCEI'O B uacax 144 144 144 144
OO0masi Tpy10€eMKOCTh
AHCIHILTHHBI BCEI'O B 3au./equHHAIIAX 4 4 4 4




5. Coaep:xanue TUCHUIINHBI
5.1.1 Pa3npeanl JUCHUILIMHBI U BUABI 3AHATHI

Taoauna 3
Yacsl
Ne HaumeHoBaHue pasena Hacer Hacet npakTHuecknx | Beero wacos
n/n AUCHUILJIMHBI 110 ceMeCTpamM neKHHOHH.,MX naﬁoparoplj (ceMnHapcxnx)
3aHATHH bIX 3AHATHUH SAHSTHL
090 | 390 | O®0 | 390 (01010} 300 | OPO | 300
1 TemmoBsIe CETH U TEIUIOMOTPEOJISIONINE 2 2 5
CUCTEMBI.
MeTos! onpeiesieHrst TOTPEOHOCTE M
2 | MPOMBIIIJIEHHBIX PEANPUITHI B 1 1 2 3 2
TEIJIOBOM SHEPrUU
3 CucreMbl ropsiYero BOJOCHA0KEHMUS, 2 9 5
OTOTUICHUS
[IpucoenuHenue noTpedUTENEH TETIIOTHI
4 | K TTIOBBIM CeTAM. Mertonuka 2 2 3
TMAPABIIMYECKOTO PaceTa TeMIoBbIX 1 1 5
ceTei
5 TemnoBort wu § MPOYHOCTHOM  pacyeThl 2 2 3
TETUIOBBIX CETEH.
5 [Ipou3BoICTBEHHBIE U OTONMUTENbHBIE 1 9 5
KOTEJIbHBIE. 1 5
7 TemmoBbie CXEMBI KOTEIBHBIX H 1 4 1
METOJIMKA UX pacyera.
8 3KcnﬂyaTaqum CUCTEM TEIUIOCHAOKEHUS 5 9 3
MpeNPUATHIA 1 1 9
9 Opranu3zaiuys oO0CITy)KUBaHUS U PEMOHTA 1 9 3
TEIUIOTEXHUYECKOTO 000pyI0BaHUSI.
[Taporypbunnsie TOLl kak HCTOYHUKU
10 | renepauuu  TEIUVIOTBI B  CHUCTeMax 1 2 3
TEIJI0CHA0KEHUSI. 1 2
11 CxeMblI OTITyCKa TEXHOJIOTHYECKOT0 Tapa 5 9 3
u ropsiueit Bojb! ot TOL]
12 Br160p OCHOBHOT'O ¥ BCIOMOTaTe€ILHOTO 1 2 1
obopynoBanus TOILI.
13 I"a30TypOuHHBIE U TApPOTa30BbIE 1 1 2 1 3 2
AJIEKTPOCTAHIIAN
14 | ATOMHBIC HCTOYHUKH TETUIOCHAOKEHUS 1 2 3
MI'I-351eKTpOCTaHIIMK U UCTOYHUKHU
15 | rermnmocHa0keHUs HA BO30OHOBIISIEMBIX 1 2 1
JHEpropecypcax 1 2
16 PerynupoBanue oTITycKa TEIJIOTH B 1 9 4
CHCTEMaX TETJIOCHAOKESHHSI.
W cTOYHUKH TETUTOTHI CUCTEM
17 TETUIOCHA0KEHUST BTOPUYHBIX 2 1 9 1 5 9
SHEPropecypcoB. DKOHOMHUS TOTIIMBA.
OnTumu3aIus CUCTEM TEIUIOCHAOKEHUSI.
HNUTOI'O: 24 8 36 6 60 16




5.2 JleKLIMOHHBIE 3aHATHA

Taoauna 4

HanmenoBanue
pasjaesa TUCUMIIJIMHBI

Coaeprxanue pasnena

2

3

TemnaoBbie ceTH U
TETUIONOTPEOIISIONINE
CHUCTEMBEL.

Beenenue. lIpeamer u conepkanue Kypcea.

Ha3znauenne u 001acTh MNpPUMEHEHHS HWCTOYHUKOB U CHCTEM
TeriocHaOkeHust  npeanpusTuii. COBpeMEHHOE COCTOSIHHE H
MEePCIIEKTUBBI Pa3BUTHsI TEIUIOHEPreTUKH B Poccuu u 3a pyOGexoM.
IIepcniekTuBBI pa3sBUTUA TEIUIOCHA0KEHUS B Poccun.
Oxosiornueckue 3agauu. O4ncTKa NpOrU3BOACTBEHHBIX CTOUYHBIX BOJ
OT BPEIHBIX BEIOPOCOB.

TemnoBele ceTu M TEIIOMOTPEOIIAIOININE CHUCTEMbl KaK OCHOBHBIE
3BEHbS CHUCTeMbl TermiocHaOxkeHus. (OCHOBHBIE HaIpaBICHUS
pa3BUTHUS CHUCTEM TEIUIOCHAOXKEHUsI B JPYrHMX CTpaHax. 3ajgadu
COBEPIICHCTBOBAHMS ~ CUCTeM  TeruiocHaOkeHus.  [IpoGiiembl
nanpHero  temiocHaOxkenus. KomOuHupoBaHHas — BbIpaOOTKa
TEIUIOBOM W DJEKTpUYECKOM  3Hepruil.  [IpombluieHHOE
TEIUIONOTPEOIeHHEe, YPOBHU  TEIUIOMOTPEOJICHHS]  pa3iIHMYHBIX
OTpaciiel IPOMBILLICHHOCTH.

Mertob1 onpeneeHus
noTpedHoCcTeR
MIPOMBIIIIJIEHHBIX
NPEATIPUATHI B
TEIUIOBOM DHEPTUU

CucreMbl OTOIUICHHUS, BEHTUJISIIUU, TOPSYEr0 BOJOCHAOKEHUS U
napocHaOXeHus: npeanpusTuid. Mx HazHaueHuwe. TexXHOIOTHYECKOE
norpebiieHne mapa W Topsiueid BOJbl. MeToabl ompeseNeHus
pacyeTHOM mMOTpeOHOCTM B Tape ©W Topsdyer Boae s
TEXHOJOTHYECKUX HYXKJ. XapakTepHble pPEKUMbI U Trpapuku
Terionorpednenus. ['opsdee BomocHaOXeHHE, €ro Ha3HAYCHHE,
TpeOyemble MmapamMeTpbl. MeToAbl OmpeleleHHs  PacyeTHOU
MOTPEOHOCTH B TEIUIOTE. XapaKTepHbIe TpaduKud MOTPEOJICHUS.
OroruieHre NOPOMBIIUICHHBIX — 34aHUi. PacueT BHYTpeHHHX
TEIUIOBBIIETICHUI B IPOM3BOJCTBEHHBIX I€XaxX. TeIioBoi OayaHC
IIPOU3BOJCTBEHHBIX  noMeleHnid.  OmnpenerneHne  pacyeTHOTO
pacxoia TEIUIOTHl Ha oOToIuieHHe npeanpustuil. CyTouHble U
rofioBele  rpaduku  TemionorpedieHus. OmnpenencHue
nmoTpeOHOCTEH B TEIJIOTE W X0Jiofe. PexxuMbl pabOThI U METOJIbI
pETYJIMPOBaHMsI MPOMBILUIEHHBIX CHCTEM KOHAMIIMOHUPOBAHUS
Bo3ayxa. Pexumbl paborel. TpeOyemble mapameTpbl TeruIa.
CyTouHble U CMEHHbIE TPaQUKH TEIUIONOTPEOICHHS.

Metonuka omnpeneiaeHuss MakCUMalbHBIX, CPEAHUX U TOJO0BBIX
norpeOHOcTell B TEMJIOTE KaXAbBIM THIIOM IOTpeOuTesel.
Knaccudukanus temnoBsix Harpy30K. Ce30HHbIE U KPYIJIOTOJ0BbIE
Harpy3sku. Meroauka pacdyera TOTepb TEIJIOTHI  3/1aHUSMHU.
TeruoBble Harpysku MPEANPUATHIA. Hopmuposanue
TEIJIONOTPEOJICHUsI B MPOMBINIIEHHOCTH. Omnpenenenre TerioBoi
Harpy3kd IpoM. IUIOIIAAKH, paiioHa. CocTosHuS U IMYTH
MOBBIIICHUS  HAJIEKHOCTH  TEIUIOCHAOXKEHMs. DHepreTuyeckas
CYIIHOCTb  TEIUIO(pUKAIIH. PanmonaneHoe  pa3melieHue
WCTOYHUKOB TEIJIOTHI, TEIUIOBBIX MOJCTAHLMUN I[EHTPAIbHBIX
TEIUIOBBIX ITYHKTOB.




CucreMsl ropsyero
BOJOCHA0KEHN,
OTOILICHUS

Knaccudpukanus CUCTEM ropsiuero BOJOCHA0XEHUS
MIPOMBIIIIJICHHBIX, HKUITBIX u 00LIECTBEHHBIX 3/1aHui.
JleneHnTpain3oBaHHbIE u LEHTPAIM30BaHHBIC CUCTEMBEI.
AkkymynupoBaHue ropsiueir Boabl. [Ipubopsl, TpyOsl U apmarypa.
O6opynoBaHre YCTaHOBOK Topsyero BojgocHaOxeHus. Pacder
MOJIAIOIINX U HUPKYISIUOHHBIX TPYOOIIPOBOIOB.

Cucrembl BOASHOTO, IapOBOTO M  BO3AYIIHOTO  OTOILICHHUS
MPOMBIIIJICHHBIX W JKWIBIX 34aHuil. OTonureiabHble NPUOOPHI
Bri6op u ux pasmenienue. TpyObl 1 UX coenuHeHHE. YKIOH TPYO.
[lepemenienne wu ynajeHwe Bo3ayxa. PacmmpuTenbHbId Oak.
W3onsmus py0. [IpuHIKTIBEI TPOSKTUPOBAHUS CHCTEM OTOTUICHUS.

[Ipucoenuuenue
MOTpeOuTeNei TeTI0ThI
K TEILIOBBIM CETSIM.
Metoauka
TUAPABINYECKOTO
pacyera TeIIOBbIX CeTel

[Ipucoenunenne mOTpeOUTENCH TEIIOTHI K TEIUIOBBIM CETSIM.
Beibop  Buzma  mpucoeauHeHus.  Cxembl  NPHCOEAUHEHMS
notpeduTeneil ¢ pa3sHOPOAHBIMU TETJIOBBIMH HATPY3KaMHU.

Metoabl  perynMpoBaHus — OTIycKa  TEIUIOTBI U3 CHUCTEM
LEHTPAIM30BAaHHOT'O TEIJIOCHA0KEHNUS.

KayecTBeHHBII M KOJIMYECTBEHHBIH METOABI OTIYCKa TEIJIOTHl B
TEIUIOBBIX CETSX.

Boasuble  TemyoBble  ceTM M TeMIeparypHble  rpaduku
peryiupoBaHMsi OTHycKa TEIJIOTHl JJIs KaXJO0ro TUMA €€
norpeduTene.

[TapoBble TemIOBBIE CETU U METOJbl PETYJIIMPOBAHMS OTIIyCcKa mapa
OT HHX.

TermnoBble ceTw, WX Ha3HauyeHHWe, Kiaccupukamus. 3amadu
THJIPaBINYECKOro pacyera. OCHOBHbIE TpeOOBaHMUS K PEXKUMY
JaBICHUW B BOJASHBIX TEIUIOBBIX ceTAX. Meronuka pacuera
[apONpPOBOIOB, TEIJIOBBIX CETEH W KOHJIEHCATOMPOBOAOB. MeTo 1bl
U JITOPUTMBI THJIPABIMYECKOT0 pacyera ¢ UCIojab30BaHueM OBM.
[Ibe3omeTpuueckue TrpapuKkd U BbHIOOp BHUJAA NPHUCOCAUHEHMS
norpedbuTeneil K TEIIOBBIM ceTsiM. OmpeseneHne mapamMeTpoB
CETEBBIX, NOANMUTOYHBIX U KOHJIECHCATHBIX HACOCOB.

MeTtoapl omnpeneneHusl pacuyeTHBIX pacxXxoJ0B BOJBl M Mapa Mo
y4JacTKaM TEIUIOBOH ceTn

Metoauka  TUAPAaBIMYECKOIO  pacyera  TEIUIOBBIX  CETEeH.
I'mppaBnuueckne XapakTEpUCTHKH Y4YacTKOB TEIUIOBOM  CETH,
HAacCOCOB U PEryJsiTOPOB.

IlonsiTE O THUAPABINYECKOW YCTOMYMBOCTH M pa3perynpOBKeE
TEIJIOBOM ceTH. Meroauka pacdera THIPaBIMYECKOTO pPEXHMa
CHCTEM TEIIOCHA0KEHHUS.

CxeMbl 3aKpeIUieHMsl JaBJI€HHUS B «HEUTpaJbHBIX» TOYKaXx.
I'uapaBnrueckuil ynap u cpeactsa 60pbObl ¢ HUM.
l'unpaBnuueckuid  pexum pabotsl  ceredl. I[Ibe3omeTrpuueckue
rpaduKyu B TEIUIOBBIX CETSX.

CrocoObl mojepKaHHs JaBJIE€HUS B «HEHUTPAJIbHBIX» TOYKaX
TEIJIOBBIX CETEH.

Br160p ceTeBbIX, MOANUTOYHBIX, TOAKAYUBAIOIINX U KOHAEHCATHBIX
HacoCoB




Tennosoi u
IIPOYHOCTHOM  pacyeTsl
TEIUIOBBIX CETEH.

OcHOBBI BbIOOpaA TPACCHl M CIIOCOOOB MPOKJIAIKU TETUIOBBIX CETEH.
Cxembl, TPOKIaJAKA M KOHCTPYKIIMHU TEIUIOBBIX ceTeid. CxeMbl U
KOHQHUrypanuss  TeIoBbIX  ceteil. Tpacca u  mpoduib
TETIJIONPOBOIOB.

3amaun TEIIOBOrO pacueTa. MeToabl pacdyera TeIUIOBBIX MOTEPh B
TEIJIONPOBOAAX M MaJCHHUS TEMIIEPATYPhl TEIUIOHOCUTEIIS IO JJTMHE

y4dacTka.
OnpeneneHre ONTUMAIBHOW  TOJIIMHBI  TEIJIOBOM  M3OJISALIMM.
N3onsunonHbIe KOHCTPYKLIAU TETUIOIPOBOJOB Hossie

MIPOrPECCUBHBIE CITOCOOBI MPOKJIAJKU U U30JISALIUU TEINIOBBIX CETEH.
OmnpeneneHne TEIIOBBIX IOTEPh y4acTKa TEIJIOBOM CETH U MaJCHUS
TEMIIepaTyp TEIJIOHOCUTENS 10 UX JJIMHE.

Termmon3onauoOHHbBIE MaTepHaAbl U KOHCTPYKIHMH. TpyObl M HX
coeIMHEeHMs. Buapl npokinaaok.

[IpodHOCTHOI pacyeT y4yacTKOB TEIJIOBBIX CETEH C BHIOOPOM THUIIOB
U KOJUYECTB TMOJBMKHBIX M HEMOJBHKHBIX OIOpP, CIOCO00B
KOMIICHCAIIUM  TEMIIEpaTypHBIX  pacHIMpEeHH,  BUIAOB U
KOHCTPYKUUU PETYIUPYIOLIEH apMaTyphl.

Pacuer u moxpbop xommneHncatopoB. PacueT ycuiuii Ha MOJBUKHBIE U
HETOJABUXKHBIE OIOPBI.

KomneHcamuss teMneparypHbIX HanpskeHU B TpyOompoBoaax
TEIJIOBOM CETH.

Hcnonb30BaHue U pacyeT eCTECTBEHHON KOMIIEHCALIUU
Koncrpykuuun TEIJIONPOBOIOB. Omnopsl. Komnencaropsl.
Apwmarypa. Kameps! u konozisl. O61mye BOpockl NPOEKTUPOBAHUS
TEIJIONPOBOJOB.

[IpousBoaCTBEHHBIE U
OTONUTENbHBIC
KOTEJbHEIE.

[Ipon3BOICTBEHHBIE U OTONUTENIbHBIE KOTEIbHbIE.

Knaccudpukanms u mapamerpbl NapoBBIX M BOAOTPEHHBIX
KOTEJIbHbIX.

Ha3nauenue, TemyioBble CXEMbl, OCHOBHOE M BCIIOMOTIaTEIbHOE
000py10BaHUE NPOU3BOICTBEHHBIX KOTENbHBIX. PeskuMbl paboThl U
pacmpesnesieHHe  Harpy3kd — MEXIy — KoTiaMu.  TexHuko-
SKOHOMMYECKHE nokaszaTesu KOTEJIbHBIX. Kommnonoska
MPOU3BOJCTBEHHBIX KOTEIbHBIX.

[IpuHIMI BEIOOpPa OCHOBHOTO M BCIIOMOIaTEIbHOIO 000PY/I0BaHUS.
BbiOop  OCHOBHOrO ¥ BCHOMOTraTeNBbHOIO  00OPYHOBaHMS
KOTEeNbHbIX. BpiOOp MeToma u  cXxembl BOJONOJATOTOBKU B
MIPOU3BOJICTBEHHBIX KOTEJIbHBIX

TenaoBbie CXEMEBI
KOTCJIBbHBIX W METOJHKa
HX pacucTa.

TermnoBsle cXeMbl M METOJIMKA MX pacuera. Meronmka W pacder
TEIUIOBBIX CXEM KOTEJNbHBIX C NMPUMEHEHHEM M 0e3 NMpUMEHEHHs
K.

IIyTu coBeplICHCTBOBaHMS TEIUIOBBIX CXE€M, OOOpYIOBaHUS H
PEXKUMOB paboThI IIPOU3BOCTBEHHBIX KOTEJIbHBIX.
OHepreTu4ecKue, SKOJIOTMUECKHE U 3KOHOMHYECKHE I10Ka3aTeIn
KOTEJIbHBIX.

ABTOMaTH3aIMs TEIUIOBBIX TMOJACTAaHUMHA. TeEruloBblE IYHKTBI
MHKPOPANOHOB U MPEAIPUITHH.

Pacuer u BBIOOp 000pYyNOBaHMS TEIUIOBBIX MYHKTOB (3J€BATOPOB,
HaCcOCOB, TMOJIOTpeBaTeNeH).

TexHOIOrnyeckne CXeMbl U KOMIIOHOBKA HACOCHBIX CTaHIIMM.
AKKyMyJIMUpOBAaHHE€ TEIUIOTHI. 3alldTa OT KOPpPO3WH, IIIaKa |
HAKHUIIM MECTHBIX YCTAHOBOK IOPSYEro

3




DKcIuTyaTanus CUCTeM
TETUTOCHAOKEHUS
NPEINPUITHI

CucTeMbl TEIUIOCHA0XKEHUS TPEATIPUATHH.

Bunel cuctem TerocHaOXeHUs NMpEANpPUATUN; UX CTPYKTypa M
0COOEHHOCTH.

[TapoBble  cucTeMBl  TEIJIOCHAOXKEHHUS; HX CXEMBl, COCTaB
0o0OpyIOBaHUs, PpPEXHUMbI  pabOTBl, METOAbl  OOeCIeYeHUs
HAJe)KHOCTH MapOCHA0XKEHUS.

BopnsiHbie cCTEMBI TETIIOCHAOKEHHS TPEIPUSATHIHA.

JIByXTpyOHBIE U MHOTOTPYOHBIE BOJSIHBIC CHCTEMBI, UX CXEMBI,
00JIaCTH TPUMEHEHHUs, OCHOBHBIC NPEUMYIIECTBA M HEJOCTATKH.
BogasiHple cucTteMbl ¢ OIHOTPYOHOM TPaH3UTHOM M JIBYXTPYOHOM
pacnpeesuTeNbHbIMU CETSIMHU.

TennoHocUTENN U UX XapaKTEPUCTHKA.
TeXHUKO-32KOHOMUYECKOE COIIOCTaBJIEHUE
TEIIOCHAOKEHUS.

CUCTEM

Opranuzanus
o0CITyKHUBaHU u
peMoHTa
TETIOTEXHHYECKOTO
o0opyoBaHUsI.

[lapoBble cucTeMBl M cUCTEMbI cOopa M BO3Bpara KOHJEHcCATa.
Cuctembl cOopa W BO3Bpara KOHAEHCaTa OT MPOMBIIIICHHBIX
notrpeOuTeneil; UX Ha3HAuYE€HUE, COCTaB OOOPYAOBAHMS, PEXKHUMBI
paboTHI.

Mepbl CHUKEHUS IOTEPh KOHJIEH CaTa.

Opranuzauus oOCHyKMBaHUS W PEMOHTa TEIUIOTEXHUYECKOTO
000pyI0BaHUs.

DKcIlyatalus TOILUIMBHOTO XO3SMCTBA, KOTJIOB, MapOBBIX TYpOuH,
TATOLYTHEBBIX MAILWH, HACOCOB, TEILUIOMCIONb3YIOIINUX YCTaHOBOK,
BHYTPHIIEXOBBIX TPYOOIIPOBO/IOB, TEIUIOBBIX CETEH.

IlyckoBas M peXuUMHas  HAJAQAKA  TEINIOTEXHUYECKOIO
000py/10BaHUs M TEIJIOBBIX ceTeil. BEIOOp ONTHUMAaNbHBIX PEXUMOB
paboTHI.

Metonbpl 00HapYXEHHS U JTUKBUIAIUH Pa3phIBOB M HEIUIOTHOCTEH B
TEIUIOBBIX CETSX.

[ToBpiIEHHNE HaJIe)KHOCTH TEIIOCHA0KEHUS.
I'maponHeBMaTHUeCKask MPOMBIBKA TETJIONOTPEOISIOIIUX CUCTEM.
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[Taporypbunnsie  TOL]
KaK UCTOYHUKHU
TeHepaluu TEeIUIOTHl B
crcTemMax
TETIOCHAOKEHHS.

Haznauenne u knaccudukanus TOLl, ucrnonp3yemMbix B cUCTEMax
TETIOCHAOKEHHUS.

Haznauenue, TenioBble cXeMbl, COCTaB 000pYAOBAaHUS, TAPAMETPbI
U 00acTH TPUMEHEHHUS TNPOM3BOACTBEHHBIX MapOTYPOMHHBIX
3JIEKTPOCTAHIUH.

Bre16op onTHUManbHBIX HaualdbHBIX U KOHEUHBIX MapaMeTpoB mapa
Ha TOLl. DddexkTuBHOCT MPOMEKYTOUYHOTO IEperpeBa mapa Ha
TOL.

PerenepatuBHBII  1TOAOTPEB
pacrpeeseHue o CTYIEHsM.
OntrMusanus napaMeTpoB M CXEM CHCTEMBI PEreHEPaTUBHOIO
IOJIOTPEBA NUTATEIHHON BOBI.

Oco0OeHHOCTH TMPUMEHEHMSI CMEIIMBAIOLIIUX M TMOBEPXHOCTHBIX
IIOJOTPEBATENECH.

MUTaTEILHON BO/JBI n €ro
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Cxempbl OTITyCKa
TEXHOJIOTMUECKOT0 mapa
U ropsiueit Boanl ot TOL]

CxeMbl 0TIIyCKa TEXHOJOTUYECKOI0 napa u ropsueii Boasl ot TOLI.
[Ipuniunuaneaeie TemioBble cxeMbl TOL[ ¢ mapom u ropsueit
Bogod ® uX OJPPEKTUBHOCTh (TEIUIOBass HKOHOMUYHOCTb,
HaJEKHOCTb U KallUTaJbHbIE 3aTPaThl).

Pacnipenenenue TEIUIOBBIX HArpy30K MeEXIy OTOOpaMH TypOWH U
MMUKOBBIMU BOJOTPEMHBIMH KOTJIaMH M BBIOOP ONTHUMAaJbHBIX
3HauYeHUH KOI(PPUIMEHTOB TETUTOPUKAIUH.

CoBmectHas pabora koTenmpbHBIX ®  TOI[ B cucremax
TeriocHa0xeHust. OCOOCHHOCTH HCIIONIb30BAaHHUSA Ta30TypOMHHBIX
arperatoB M JBUTaTeNell  BHYTPEHHETO  CropaHus Ul
KOMOWHUPOBAaHHON TIeHEepaluyd TEIUIOTBI W DJIEKTPOIHEPTHUH.
XapakTepUCTUKU  COBPEMEHHBIX  KOTENbHBIX  YCTAaHOBOK U
TETIO(PUKAIIMOHHBIX TYpOUH.

JluarpamMmbl pexxuMoB TeruiopukarmoHHbix Typoud tuna T, IIT u
P. BeiGop ocHOBHOTO 00OpymoBaHus mnpombinuieHHoW TOLI.
Cob6ctBennbie HYxabl TOLl. IlyTu cHMXeHUs 3aTpaT dHEPrud Ha
coOCTBEeHHBIE HYXIbl. BbpIOOp THIa mHpuBOIA BCIIOMOTATEIbHBIX
MEXaHH3MOB
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Beibop ocHOBHOrO U

BCIIOMOTaTeIILHOTO
obopynoBanust TOLI.

[lpunuunuaneHas U nonHas cxembl TOIl. Mertonuka pacuera
NPUHLUIIAATBHON TerioBor cxembl TOL[. Anroputm pacuera
TerI0BoM cxeMbl Ha DBM. Metoasl aHanu3a TeraoBeix cxem TOL]
Y U3MEHEHUH B HUX: DKCEPreTHUYeCKU, KOIPPUIHEHTOB IIEHHOCTH
TETUIOTHI ¥ KO3()(PHUIIMEHTOB N3MEHEHHUST MOIITHOCTH.

Ha3nauenue, npuHIMIBI JEHCTBUS U METOJbl pacyeTa 3JIEMEHTOB
teruioBo cxembl TOILl. MeToapl W CXeMbl BOJOMOJATOTOBKH Ha
TOLI.

Ompenenenue pacxoja TOIUIMBa, morpedisemoro Ha TOLl, wu
CrocoOOB  pacmpeieNieHuss ero 3arparbl Ha  MPOU3BOJCTBO
AJEKTPOIHEPTUU U TemIoThl, ormyckaemor ot TOLl. Texuuko-
SKOHOMUYECKHE MOKa3aTenu coBpeMeHHbIX TOLI.

Yactaele KIIJ u yzaenbHbIE pacxoabl TOIIMBA Ha IPOU3BOJCTBO
3JEKTPOIHEPTUU U TEIUIOTHI.

Kosdpdunment rennopukanuu 1 onpeaesieHne ero OnTUMaibHOIO
3HaueHus. [eHmIaH ¥ KOMIIOHOBKa mpomsbinuieHHoW TOILI.
Texauueckoe BogocHabxkenue TOILl. Vcmonb3oBanue MNHUKOBBIX
BOJOI'PENHHBIX KOTJIOB.
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I"a3oTypOuHHbBIE U
aporas3oBbIe
AJIEKTPOCTAHLIUU

[IpuHuMnUanbHBIE  CXEMBI, HapaMeTppl U 00OpyAOBaHHE
SHEpreTUYecKux ra3oTypOuHHbIX ycraHoBok (I'TY). Meroast
noBbleHust  TemwioBoi  sddextuBHOocTH  ['TY. OcobenHocTn
TEIUIOBbIX cxeM TemiopukannonHslx ['TY. Meroauka pacuera
TEIJIOBBIX ~ cXeM Ta3oTypOuHHbIX TOILl.  Pexumbr  paboTs
razorypOuHHbIx TOIl. TexHUKO-2KOHOMHUYECKHE IOKa3aTeslu
razotypounnsix TOLI.

[IpyHnMnuaneHple  CXE€MbI, HapaMeTpsl U 00OpyAOBaHHE
naporazoBelx ycraHoBoK (IIT'Y). Ocobennoctu cxem IITY c
BHYTPULIMKIIOBOM Ta3u(uUKalueld TBEpAOro TOIUIMBA. Y CIOBUS
OpUMEHUMOCTH  paszauuyHbix  tumoB  [II'Y.  OcoGenHoctu
Tero(UKalMOHHBIX ~ ycTaHOBOK ['Y.  Metoquka  pacuera
[1apora3oBbIX. TOL.
ConoctaBUTETbHBIN aHaJIN3 TEXHUKO-3KOHOMHUYECKHUX
nokaszaTesiel MmapoTypOMHHBIX, Ta30TYpOMHHBIX M Mapora3oBBIX
TOL.




3
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ATOMHBIE UCTOYHUKHU
TEIUIOCHA0XKEHUA

Hcnonb3oBanue ATOMHBIX TOL (AT3DL), CTaHILUI
terocHabxkennss (ACT) w  craHmuid  TPOW3BOJCTBEHHOTO
teriocHabxkenust (ACIIT) ans oTmycka mapa W Topsdei BOJIBI
npeanpusaTusiM. OCOOEHHOCTH KOHCTPYKLIHMM U PEKHUMOB DPaOOTHI
SIEPHBIX PeakTOpoB. [IpUHIMNHMAIBLHBIE CXEMBI, TapaMeTpbl U
000pyI0BaHNE aTOMHBIX HCTOYHHKOB TeruiocHa0xkeHus (AUT).
[TepcrieKTHBBI U YCIOBHSI BHEIPCHHSI aTOMHBIX XEMOTEPMHUYECKHIX
cucteM  ganpHero  termtocHaOxkenms — (ACHT) wa  0Oase
BBICOKOTEMIIEpATypHBIX siiepHbIX peakTopoB (BTP). Texnuko-
skoHomuueckue nokazarenu ATOL, ACT, ACIIT, ACAT u AUT.
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MTI JI-351eKTpOCTaHIIMK U
HCTOYHUKHU
TEIJI0CHA0KEHNS Ha
BO300HOBJISIEMBIX
AHEpropecypcax

MI'I-meTon npeoOpa3zoBaHus SHEPTUU U ero npuMeHenue Ha MI'/]-
ANEKTPOCTAHIMSIX JUIS KOMOWHUPOBAHHOTO JHEProCHAOKEHUS.
Cxewmbl, mapameTpbl u obopymoBanue MI'Jl-anekTpocTannmii Ha
OpPraHUYECKOM U SIIEPHOM TOIUIMBE.

TexHuko-3xkoHOMUYECKUE  mnokaszarenu  MI'J[-35eKTpocTaHLMiA.
Cxembl, mapameTpbl, 00OpyAOBaHHE U TEXHUKO-DPKOHOMUYECKUE
[I0Ka3aTeIN UCTOYHUKOB TEIUIOCHAOKEHUSI Ha BO300OHOBIISIEMBIX
SHEpropecypcax.
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PeryJII/IpOBaHI/Ie OTITyCKa
TCIIJIOTHI B CUCTEMAX
TEIJIOCHAOKEHHSL.

Ha3nauenue m CTpykTypa CHCTEMBI perysnpoBaHus. Bo3mokHbIe
METOAbl  PEryjJupoBaHusl TEIUIOBOM HArpy3Kd B  CHUCTEMax
LEHTPAJIU30BAaHHOIO  TEIUIOCHAOXEHUs, UX  COIOCTaBJICHHUE.
PerynupoBanue oTnycka TEIIOTHI U3 APOBBIX CETEH.
AKKyMyJIATOpPBI I1apa; UX IPUMEHEHHUE U pacyer.

LlentpanbHOoe peryaupoBaHUE OJHOPOJHOM H  Pa3HOPOIHOMN
TEIUIOBBIX ~ Harpy3ok. ['padmkum  Temmeparyp W pacxojia
TEIJIOHOCUTETIS. Mertonbl LEHTPAJIbHOTO pEryJaupOoBaHUs
CYMMapHBIX Harpy3oK OTOIUIEHHS W TOpS4YEero BOJAOCHAOKeHUs,
HCIOJIb3YEMBIE B CUCTEMaX TEIUIOCHAOKEHUS TOPOIOB.

D¢ (HeKTUBHOCTh pPa3IMYHBIX CHUCTEM pPETYIHPOBAHUS OTIYCKa
TEIJIOThl. AKKYMYJIUPOBaHUE TEIJIOThl. CXEMBbI, pacueT U PeKUMBI
paboT TEII0AKKYMYJIUPYIOIIUX YCTAHOBOK.
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M cTOYHUKH TEIIIOTHI
CHUCTEM
TEIJIOCHAOKCHHS
BTOPUYHBIX
3HEPropecypCcoB.
OKOHOMMUS TOILJIMBA.
OnruMu3aims CUCTEM
TEIUIOCHAOKEHUS.

BropuuHnble »HEpropecypcsl NpPOMIPENNPUITHNA, HCIOIb3yEMbIE
JUIsL  TeHepauuu TemioTel. KoimuecTBo, mapamerpsl, 101
MOJIE3HOTO HMCIONb30BaHud BOP B cucremax TeriocHaOXeHus.
Bunel, mapametpsl u rpaduxu Bbixoga BOP, ucnonszyemsix asis
IIPOMU3BOJCTBA Iapa MW TIopsA4ed BOAbI B  YTHWJIM3ALMOHHBIX
ycranoBkax (TYYVY). Yrunuzanuonnsie kotenabHbie u TOLI.

Tunsl yTUIM3alMOHHBIX YCTAaHOBOK JJIs1 BBIPAOOTKHM Mapa U ropsiuent
BoAbl. CXeMbl, pEeXHUMbl pabOThl, KOHCTPYKIMH 0OOpYyIOBaHUS,
TEXHUKO-)KOHOMHYECKHE ToKa3arenu. OmnpeznesieHne >KOHOMHHU
TOIUIMBA MpHU paboTe YTUIM3ALHMOHHBIX YCTAaHOBOK IMapalIeNIbHO C
3aBoAcKMMHU KoTenpHeIMH M TOLl.  Meronsl pacuera cxem u
obopynoBanusa TYY c npumenennem DBM. Ontumuzanms cxem,
napamMeTpoB U pexuMOB pabdotel TYY mpu aBTOHOMHON U
COBMECTHOM JIKCIUTyaTalluy C MPOU3BOJICTBEHHBIMU KOTEJIBHBIMUA U
TOL. MeToapl TEXHUKO-DKOHOMHYECKHX PacueTOB B JHEPIeTHUKE.
Pacu€THpiil mEepuoAg M €ro COCTABJISIONIME TPU CTPOUTEIHCTBE
CHCTEM TEIUIOCHAOKEHUsS. YKPYNHEHHAs OIIEHKAa KalHUTalbHbBIX
BJIO)KEHUHN B TEIUIOT€HEPUPYIOIIME HCTOYHUKH, TEIUIOBBIE CETH U
TeronoTpedstonume cucrembl. CTpyKTypa U COCTaBIISIOLIME
ce0ecTOMMOCTH MPOAYKIIUU B CUCTEMAX TEIIOCHAOKEHUSI.
OnTtuMuzanusi CUCTeM TeIlsIocHaOXeHus. PeleHne TeXHMYECKHX
3aJ1a4 ONTUMAJIbHOTO MPOEKTUPOBAHUS CUCTEM TEIJIOCHAOXKEHNS.




5.3. [IpakTnyeckne (CeMUHAPCKNE) 3aHATHSA

Tadoauma 5
Ne HaumeHoBaHue pa3jaesa .
HanMeHoBaHMe NPAKTHYECKUX 3aHATHI
n/n AUCIHILIMHBI
TemoBble ceTu U
TemmnepaTtypHbie rpaduKu BOJSHBIX CUCTEM
1 TEIUIONOTPEOIAIONINe
TETUIOCHAOKECHUS
CHCTEMBI.
Meroapl onpeencHus
notrpeOHOCTEH .
MeTo/b1 OTpe/ieNieHUsT PaCYETHONW TOTPEOHOCTH B
2 MIPOMBIIIIICHHBIX
. . TeroTe. XapakTepHble rpaduKy moTpedIeHus.
MPEANPHUATHIA B TEIUIOBOI
SHEPTHH
Meroauka onpeieieHus MAKCUMAJIbHBIX, CPETHUX U
3 | MeToauka onpeaeacHus T'OJIOBBIX IMMOTPEOHOCTEN B TEIJIOTE KAXKIBIM THIIOM
MaKCHMAJIbHBIX, CPETHUX U norpedurenen
4 | ronoBbIx nmoTpeOHOCTEH B Pacyer moparomux u HUPKYISIUOHHBIX TPYOOIIPOBOIOB.
TETUIOTE KaXIbIM THIIOM [TpuHIUIIBI TPOEKTHUPOBAHUS CUCTEM OTOTUICHHUSI.
5 norpeodurenen MeTo1b1 peryIupoBaHus OTIYCKa TEIUIOTHI U3 CUCTEM
HEHTPAIIM30BAHHOTO TEIJIOCHA0KEHUS
CucreMsl ropsyero .
Mertoarka pacuera napornpoBOAOB, TEIJIOBBIX CETEH U
6 BOJIOCHA0KEHMS, OTOILICHUS
KOH/JIEHCATOIPOBOIOB.
Meroarka THApaBINYECKOr0 pacuyeTa TeIJIOBBIX CETEH.
IIpucoennnenue
. WccnenoBanue ruipaBIudecKoro pesxkuma
7 nmoTpeduTenel TErIoThI K
Pa3BETBJICHHBIX
TETUIOBBIM CETSIM. .
BOJISTHBIX TEIIOBBIX CETEH
8 PacueTs! TemIoBbIX ceTei. TemnoBbie MOTEPU OT YYACTKOB TEILIOBOW CETH MPU
Pa3IMYHBIX CIIOCO0AX MPOKIIATKU
9 [IpouHocTHOI pacuer MeTtoauka u pacyeT TEIUIOBBIX CXeM KOTEIbHBIX C
Y4AaCTKOB TEIUIOBBIX CETEMN npuMeHeHrueM u 6e3 npumenenus [1K.
5.3 IIpakTnuyeckune (ceMUHAPCKHUE)3aHATHS (IPOIOJIKEHHE)
Tadauua 5
Ne HaumenoBanue pasjaeia .
HaumeHoBaHHe MPaKTHYECKUX 3aHATHH
n/n JUCHUILIMHBI
Omnpenenenre ONTUMAIBHOTO 3HAY€HUS KOdppuimeHTa
teriodukanyuu napotypounusix TOLl. Bridop
9 [Tapotypounnsie TOL] ONTUMANFHBIX HAUaTbHBIX U KOHEYHBIX [TapaMeTPOB Mmapa

Ha TOL. D¢ deKTHBHOCTH MPOMEKYTOUHOTO IEPErpeBa
napa Ha TOLI.




CxeMmbl OTIycKa
TEXHOJIOTMYECKOT0 napa u

XapakTepUCTUKH COBPEMEHHBIX KOTEJIbHBIX YCTAHOBOK U

10 | ropsueii Bomb! ot TALL TeIUIO(PHUKALIMOHHBIX TypOuH. /lnarpaMmsl pexxuMoB
tertopukannoHHbX TypOuH tuna T, I1T u P.
["a3orypOuHHBIE U [TpuHIMNIHATBHBIE CXEMBI, TApaMeTPhl U 000PYI0BaHUE
11 | mapora3zoBsie napora3oBbix ycTaHoBOK (I1I'Y). Ocobennoctu cxem I[ITY
AIEKTPOCTAHIIUHI C BHYTPHIMKIIOBOH Ta3uduKaIueii TBEp0ro TOILINBA.
Cxewmpbl, mapaMmeTpbl 1 obopyaoBanue MI'/]-
MI'I-351eKTpOoCTaHIMK 1 .
AJIEKTPOCTAHIIMM HAa OPTaHUYECKOM U SJIEPHOM TOILIUBE.
UCTOYHUKU
12 | TermocHaOKeHHS Ha TexHHuKO-3KOHOMHUYECKHEe noka3aTteian MI'/]-
BO300HOBJISIEMBIX AIIEKTPOCTAHILIUH.
JHEpropecypcax
PerynupoBanue oTmycka MeTo 161 KOPPEKTUPOBKHU TEMIIEPATyPHBIX TpapuKOB Ha
TEIUIOTHI B CUCTEMAX BBOJIaX MPEINPHUATHIA, TOTYyYAIOIUX TOPSIYIO BOAY OT
13 | rertocHaGxkenus paiionnsix TOLI.
TexHNKO-3KOHOMHUYECKUI .
Matematuueckass MoJelb W MPOTPAMMHBIA MPOAYKT
pacuer cucTem .
THIPaBIMYECKOTO  pacyeTa  TEIJIOBBIX  CceTed U
14 | TCIIOCHAOXCHHS

OHTI/IMI/IBaI_II/IH CHUCTEM
TENI0CHA0KEHUS

MbE30METPUUYECKOTO rpaduka.

6. CamocrosiTeibHAs padoTa Mo JUCIHUIJINHE

6.1 Bonnpocs! 17191 caMOCTOSITEILHOTO H3YYeHHU S

Taoauna 7
Ne
u/n Bonpocsl 1J11 caMOCTOATEIbHOT0 H3y4YeHHUs
1 COBpCMGHHO@ COCTOSIHHUEC U ICPCICKTUBLI PA3BUTHA TCIIJIOOHCPICTHKU B Poccun u 3a
py6exxom. [lepcriekTuBbl pa3BUTHS TemaocHa0keHus B Poccun. Dkonornyeckue 3agauu.
TennoBoii 6anaHC MPOU3BOICTBEHHBIX TOMeENIeHHH. OnpeneneHne pacueTHOTO pacxoaa
2 TEIUIOTHI Ha OTOIUIeHHE Tipeanpustuil. CyTo4HbIe ¥ TOI0BbIE Tpaduku
TETJIONOTPEOJICHHUS.
CocTosiHMSIT M TIyTH TIOBBIIICHUS HAJSKHOCTH TEIJIOCHAOKEHUs. ODHepreThdeckas
3 CYIITHOCTh  TETUTO(PHUKAIUH. PaumonanbHOoe pa3MmeleHre HCTOYHUKOB TEIUIOTHI,
TEIJIOBBIX MOACTAHIINI LIEHTPAJIbHBIX TEIJIOBBIX ITyHKTOB.
4 JleueHTpain30BaHHbIE U ILIEHTPATU30BAHHBIE CUCTEMBbI. AKKYMYJIMPOBAHHUE TOpsUei




BOJIBI.
5 CucTteMbl KOHIUIIMOHUPOBAHUS BO3/lyXa, UX Ha3HAUYE€HUE, 001aCTH IPUMEHEHUSI.

CucreMbl BEHTWISALUU TPOMBIIUICHHBIX MOMEUICHUH; MX CXEMbl M METOIbl pacuera.
6 YcTpoiicTBa 7151 HArpeBaHUs BO3AyXa.

Metoapl  peryinMpoBaHUsl OTIyCKa TEIUIOTBI W3 CUCTEM  LIEHTPAIM30BAHHOTO
7 TEII0CHA0KEHNS.

BopsiHble TemIoBbIe CETH M TeMIIEpaTypHbIe TpadUKH PETyIUPOBAHUS OTITYCKA TEIUIOTHI
8 JUISL KQKJIOTO THIIA €€ MOTpeOuTeNeH.

Crioco0bl moepKaHus JaBICHHUS B «HEHTPAIBbHBIX)» TOYKAX TETUIOBBIX CETEH.
9

Br160p ceTeBbIX, MOANMUTOYHBIX, TOJJKAYUBAIOLINX ¥ KOHACHCATHBIX HACOCOB

OcHOBBI BEIOOpA TPACCHI M CIIOCOOOB MPOKIIAIKU TETUIOBBIX ceTeil. CXeMbl, MPOKIAIKU U
10 | xoHCTpyKIMY TemNOBHIX ceTeil.

Tennon3onsaunoHHbIe MaTepHalbl U KOHCTPYKUMHU. TpyObl M MX coeauHEHUs. Buibl
11 | npoxmamoxk.

KomneHncanuss TemmepaTypHbIX HaNpsbKEHUH B TpyOONpoBOJgax TEIJIOBOW  CETH.
12 | Yicnonk3oBanue u pacder ecTeCTBEHHOI KOMIICHCAIIHH

6.1.2 Kommuaekr 3agaumnii p1ja PI'P

1. Cucrema TermocHaOXEeHUS )KUIIOTO MUKPOpPaOHa Tropo/ia OT UCTOYHUKA TETIOCHAOKECHUS
(xorenpHas, TOLI).

2. Cucrema TeIIOCHa0KEHUS MPOU3BOACTBEHHOTO TeXa(y4acTKa) OT HCTOYHHKA
TeriocHaOkeHus (xorenbHasi, TOLI).

6.2 Bonmpoch! 17151 CaMOCTOSITEILHOTO M3Y4CHHSA

Tadauuna 8
Ne
w/n Tembl 17151 CAMOCTOSITEILHOIO U3y4CHHSA
1 Oco0eHHOCTH MPUMEHEHHS CMENIMBAIOIIMX Y TOBEPXHOCTHBIX MOAOrPEeBATENEH.
OntrMusanus mapaMeTpoB M CXEM CHCTEMBI PEr€HEPATHUBHOIO IMOAOrpEeBa MUTATEIbHOU
2 BOJIbI
3 CoBmecTtHas paboTa KoTenbHbIX U TOLl B cucTeMax TemocHa0KeHMsl.
4 Oco0OeHHOCTH HCHOJb30BaHUS Ta30TYpOMHHBIX arperatoB W JABHUraTeled BHYTPEHHETO
CropaHus JUIsi KOMOMHUPOBAHHOM reHepaliy TeIJIOThl U 3JICKTPOIHEPTHH.
5 TexHuko-skoHOMHUYeckue nokasarenu coppemenHsix TOLl. Yactubie KIIJ[ u ynenbHbie




pacxoJbl TOIJIMBA HA ITPOU3BOACTBO IJICKTPOSHECPIUN U TCIIJIOTHI.

Mertoap! noBeieHus TemnoBoi 3¢ dexruBrocTr I'TY. OCOOEHHOCTH TETIIOBBIX CXEM
terodukanoHHbIX [ ' TY. MeTtoauka pacyeTa TETUIOBBIX CXeM ra3oTypOuHHbIX TOILI.

ConocTaBUTENbHBIN aHAIN3 TEXHUKO-?KOHOMHYECKHX IOKa3aTesel MapoTypOUHHBIX,
7 ra3oTypOMHHBIX U nmaporazoBbix TOLI.

Hcnonb3oBanue aromubix TOL (ATOLY), cranumii TeruiocHaoxkenus: (ACT) u cranmuit
8 npoun3BoIcTBeHHOTO TeruiocHa0xenus (ACIIT) s ormycka mapa u ropsiaeit BoJbl
TPEITPHUSITHSIM.

LlenTpanbHOE peryaupoBaHre OJHOPOIHON U Pa3HOPOJHOM TEIIOBBIX Harpy3ok. ['paduxu
9 TEMIIEPATYP U PacX0/ia TEMIOHOCUTES.

6.3 YueOHO-MeTOAUYecKOe U HHPOPMAIHOHHOE o0ecTiedeHne CAMOCTOSITeILHOI PadoThI:

1. Sxosnes b.B. IloBbimenue 3¢ (heKTHBHOCTH CUCTEM TETUTO(PHUKAIIMY U TEIUIOCHA0KEHUS
[DnexkTpoHHbI pecypc]: MmoHorpadus/ AkoBneB b.B.— DnekTpoH. TEKCTOBBIE TaHHbBIE.—
Mocksa: HoBoctu temmocuabxenwsi, 2008.— 448 c.— Pexum mocryma:
http://www.iprbookshop.ru/5031.html.— DBC «IPRbooks»

2. lapamor B.M. TexHonoruu odecriedeHns TUKOBOM HArPy3KH CUCTEM TEIUIOCHA0KEHUS
[DnexTpoHHbIil pecypc]: moHorpadus/ [llapanos B.U., OpnoB M.E.— DnekTpoH. TeKCTOBBIE
nanable.— MockBa: HoBoctu ternocna0xenus, 2006.— 208 ¢.— Pexum moctyna:
http://www.iprbookshop.ru/4490.html.— DBC «IPRbooks»

3. IHapamor B.M. PerynupoBanue Harpy3Ku CUCTEM TETUIOCHAOKEHUS [ DJIEKTPOHHBIN pecypc]:
monorpadus/ [llapanos B.U., Potos [1.B.— DnekTpoH. TekcToBbIe JaHHBIE.— MOCKBa:
Hogroctu TerutocHabxkenus, 2007.— 165 ¢.— Pexum gocrymna:
http://www.iprbookshop.ru/4488.html.— DBC «IPRbooks»

4. Illynskos B.I'. Onpenenenue TEMIOBBIX MOTEPh U30JIUPOBAHHBIM U HEM30JIUPOBAHHBIM
TpyOOIIPOBOJAMH B CHCTEME BOJISTHOTO TeTIOCHA0XEeHUS [ DIIeKTPOHHBIN pecypc]:
MEeTOAMYECKUe yKazanus K jabopatopHoit padote/ lynsaxos B.I'., Crepnuros B.A.,
CeBocTbsiHOB B.B.— DnekTpoH. TekcToBbIe JaHHble.— Jlunenk: Jinnenkwuii
roCyJapCTBeHHbIN TexHnyeckuid yausepcutet, D6C ACB, 2017.— 27 ¢.— Pexxum nmocryma:
http://www.iprbookshop.ru/74405.html.— DBC «IPRbooks»

5. Pacuer cucteMbl BO31yX0CHA0KEHUS IPOMBILIUIEHHOTO IPEANPUATHS [ DIEKTPOHHBIN
pecypc]: MeToIMuecKre YKa3aHus K BBIOJIHEHHIO KYPCOBOH pabOThl/ — DJIEKTPOH.
TeKCTOBBIE JaHHble.— Ka3anb: KazaHCKUI HAITMOHAIBHBIN UCCIIE10BATEIbCKUI
TEXHOJIOTHYECKUH yHuBepcurert, 2015.— 32 ¢.— Pexxum nocryna:
http://lwww.iprbookshop.ru/62262.html.— 3BC «IPRbooks»

/. OnleHO4YHBIE CpeCTBA

7.1. Bonipochl K nepBoii py0e:KHOIi aTTecTANI

1. COBpCMCHHOC COCTOSIHUEC U ICPCICKTUBLI PA3BUTHA TCTIJIOOHCPICTUKU B Poccuu u 3a py6C)KOM.

2. Haznauenue u 001acTh MNPUMCHCHUA NCTOYHUKOB U CUCTCM TEIIOCHAOKEHMS HpCﬂHpHHTHﬁ.
HepCHeKTI/IBLI Pa3BUTHA temocHaOxeHus B Poccuu. Dxonoruueckue 3agadu TEIUIOCHAOKEHHUS.



3. OuncTKa MPOU3BOICTBEHHBIX CTOYHBIX BOJ OT BPEIHBIX BHIOPOCOB.

4. TemnoBele CETH W TEIUIONOTPEONSIONINE CHCTEMbl KaK OCHOBHBIC 3BEHbS CHCTEMBI
TEIUIOCHAOKEHHU .

5. OcHOBHBIE HAIpaBICHUS PA3BUTHS CHCTEM TEIJIOCHAOXKEHUS B JAPYruX CTpaHax. 3ajauu
COBEpIICHCTBOBAHUS CUCTEM TerlocHa0xeHus. [IpobieMsl fanbHEro TeriocHa0XeHusl.

6. KomOuHnpoBaHHas BHIpaOOTKA TEIJIOBOM M AJIEKTPUUECKON SHEPTUH.

7. TlpoMbIIIJIEHHOE TEIUIONOTPEOJIeHHe, YPOBHU TEIUIONOTPEOJICHUsT PA3IUYHBIX OTpacien
IIPOMBIILIIIEHHOCTH.

8. CucTteMbl OTOIUICHHS, BEHTHUIISIIIUU, TOPSIYETO BOJOCHA0KCHHS M TTApPOCHAOKEHUS MPEATIPUSTHIA.
x na3znauenwue.

9. Texnomormueckoe moTpebiieHHMEe Tapa W Topsiuedl Boxbl. VIcmonp3yemble TEIIOHOCHTENH, HX
IapaMeTpBhl.

10. HopMupoBaHue pacxoJ0B TEIUIOTh. METOAbI OMpEeeNIeHUs pacyeTHON MOTPeOHOCTH B IMape u
ropsiueit BoJA€ JJIsl TEXHOJOTUYECKUX HYXK/I.

11. XapakrepHble pexxuMbl U TpaduKH TEIUIONOTPEOICHUS.
12. Topsiuee BogocHaOXeHHE; €ro Ha3HaYeHHEe, TpeOyeMble apaMeTphl.

13. MeTozp! OIpeesieHus pacueTHOH MOTPEOHOCTH B TEIJIOTE. XapaKTepHble rpaduku
oTpeOICHUS.

14. OtoruieHyre NpOMBIIIIEHHBIX 31aHUN. PacueT BHYTpEHHUX TEIUIOBbIIEICHHH B
IIPOU3BOJICTBEHHBIX LIEXaX.

15. TennoBoii 6anaHc MPOU3BOACTBEHHBIX NoMelIeHuH. OnpeseneHne pacueTHOT0 pacxo/ia TeTI0ThI
Ha oToruieHue npeanpusatuidl. CyTouHble U roJ1oBble IpauKH TEIIONOTPEOICHNUS.

16. Bentunsuus npoOMBIIUIEHHBIX 1eX0B. HOpMBI 1 mapaMeTpbl CAaHUTAPHOTO COCTOSIHUS
BO3YLIHOM Cpeibl MPOMBIIUIEHHBIX U O0IIECTBEHHBIX TOMELEHUH.

17. MeTo/ib! onipeiesieHHs] KOJIMUeCTBA BPEIHBIX BBIJEICHUH, UX TIPEICIbHBIE U I0MYCTUMBIC
KoHIeHTpanuu. O61acTi MPUMEHEHHS BEHTUIISIIIUN, METOIbI IIOJITOTOBKH M 00OPaOOTKH BJIAYKHOTO

BO3/yXa.

18. Onpenenenne NOTPeOHOCTH B TEIJIOTE /JIs1 BEHTHUIISILIMOHHBIX YCTAaHOBOK, I'pa)UKH UX
terutonotpednenusi. CHCTeMbl KOHIUIIMOHUPOBAHUS BO3/lyXa, UX Ha3HAUYEeHHUE, 001aCTH MPUMEHEHUS.

19. Onpenenenne NoTpeOHOCTEN B TEIJIOTE U XOJIOJIE.

20. Pesxxumbl pabOThI M METO/IBI PETYTMPOBAHUS TIPOMBIIIICHHBIX CHCTEM KOHIMIIMOHUPOBAHUS
BO3JyXa.

Pexumbl  pabotel. TpeOyemble mapamerpsl Tema. CyTouyHble M CMEHHBIE Trpaduku
TETIONOTPEOICHHUS.



21. Meroauka onpeieseH!ss MaKCUMaIbHBIX, CPETHUX U TOJOBBIX TOTPEOHOCTEH B TEIUIOTE KaXKIbIM
THUTIOM TTOTpeOUTENeH.

Knaccudukanus TemioBsix Harpy3ok. Ce30HHbIE U KPYTJIOTOJJ0BbIEe HArPYy3KH.
22. Metoauka pacyera noTepb TeIIOTHl 3IaHUSIMU. T eIIOBbIC HArpy3KU MPEAIPUATHI.
23. HopMupoBaH#€e TEIIONOTPEOICHHUS B TPOMBIIIJICHHOCTH.

24. Onpejenenue TeIIOBON HArpy3KH MPOMILIOIAIKH, paiioHa. COCTOSIHUS U ITyTH TOBBILLICHUS
HAJC)KHOCTH TEIJIOCHAOKEHUSI.

25. DHepreTuveckas CyIIHOCTh TeIIopuKanuy. PannoHalbHOE pa3MenIeHHe HCTOYHUKOB TEIUIOTHI,
TEIUIOBBIX MOJICTAHINH IEHTPATBHBIX TETUIOBBIX MTYHKTOB.

26. Kitaccudukanmsi CCTeM ropsiaero BoI0CHA0KEHHS TIPOMBIIIICHHBIX, )KUJIBIX U OOIIECTBEHHBIX
31aHui. [leneHTpaln30BaHHbIE U LIEHTPAIN30BAHHBIE CUCTEMBI.

27. AxkymynupoBanue ropsiueii Boasl. [Ipubopsl, Tpyos! 1 apmaTypa. O00opynoBaHuEe YCTaAHOBOK
ropsiuero BofocHa0xeHus. Pacuer moiaromux U HUPKYISIUOHHBIX TPYOOIIPOBOIOB.

28. CucremMbl BOASHOTO, TAPOBOTO M BO3IYIIHOTO OTOTICHHUS IPOMBIIUICHHBIX U KUJIBIX 3JJaHHM.
OtonurensHble TpUOOpHL. Bo1O0Op 1 nx pasmenienue. TpyObl U UX coequHEHHE. Y KIOH TPYO.
[lepememenue u yaanenue Bo3ayxa. Pacimpurensubiii 6ak. Vzomsiust Tpy6. [IpuHiuns
MIPOCKTUPOBAHUS CUCTEM OTOILJICHUS.

29. CucreMbl BCHTHUJIALIUMHA ITPOMBIIIJICHHBIX HOMemeHHﬁ; HX CXEMbI U METOJbI pacycTa. yCTpOﬁCTBa
AJI Harpe€BaHus BO3ayXxa.

30. GunbTphI A7 OYUCTKU Bo3Ayxa. Bo3myxoBoibl u kamepsl. BozayxonpueMHusie u
BO3IyXOpa3Jalolue yCTporucTBa. Perynupyromiue ycTpoicTsa.

31. TennoBsie CCTHU, UX HA3HAYCHUC, KJ'IaCCI/I(i)I/IKaI_[I/ISI. 38.,[[3‘11/1 rHapaBIAYCCKOro pacucra. OcHoBHbBIE
Tpe6OBaHI/I$I K PCKUMY JIaBJICHUM B BOJSHBIX TEIIOBBIX CETIX.

32. Metoauka pacucTa nmapornpoBog0B, TCIUIOBBIX ceTer u KOHACHCATOIIPOBOOAOB. Mertoas! u
AITOPUTMBI TUAPABIIMYCCKOTO pacucTa C UCIIOJIb30BAHUEM OBM.

33. HLCSOMeTpI/I‘IeCKI/IC Fpa(l)I/IKI/I u BLI60p BHUJla IPUCOCANHCHU A HOTpe6HTeHeﬁ K TCIIJIOBBIM CCTSAM.
OnpeﬂeneHI/Ie mapaMeTpoOB CCTCBLIX, MMOAIMMUTOYHBIX U KOHJACHCATHBIX HACOCOB.

34. MeToibl OTIpeIeICHHs] paCUETHBIX PACX0/I0B BOABI U Mapa MO ydyacTKaM TETUIOBOW CETH.

35. Meroauka rujpaBIM4ecKoro pacueTa TEIJIOBBIX ceTel. [ mapaBnnyeckue XapakTeprucTUKU
Y4acCTKOB TEIUIOBOI CETH, HACOCOB U PETYJIATOPOB.

36. [loHsTHE O TMAPABIMYECKON YCTOMUYNBOCTH U Pa3peryanpoBKe TEIIOBOU ceTn. MeToanka
pacuera ruJIpaBIM4ecKOro pekuma CUCTEM TEINIOCHA0KEHUSI.

37. CxeMsbl 3aKpeIUICHNs JaBICHUS B «HEUTPAIBHBIX» TOUKaX. [ MApaBIMYeCKuil yap 1 CpeacTBa
OOpBOBI C HUM.

I'uapaBnuueckuil pesxxum padotsl ceteil. [Ibe3oMmeTpuueckre rpaduku B TEIUIOBHIX ceTsX. CrnocoOsl
MO/JIEP>KaHUS AABIICHUS B «HEUTPATbHBIX» TOUKaX TEIUIOBBIX CETEH.



38. Bb100Op ceTeBbIX, MOAMUTOYHBIX, TOAKAYMBAIOMINX U KOHACHCATHBIX HACOCOB

39. OcHOBBI BBIOOpPA TPACCHI M CTTIOCOOOB MPOKJIAIKU TEIJIOBBIX ceTel. CXeMbl, MPOKIIAIKU U
KOHCTPYKITUHU TEIIOBBIX ceTeil. 10. Cxembl 1 KOHPUTYpaIus TEIIOBBIX ceTei. Tpacca u mpoduiib
TEeIJIONPOBOIOB.

40. 3&,[[3‘11/1 TEIIJIOBOI'0 pacydeTra. MCTO,I[BI pacdueTa TCIUIOBBEIX IIOTEPH B TCILIOIPOBOAAX W IAJACHUMA
TEMIICPATYPHBI TCINIOHOCUTEIIA IO JJIMHE yUaCTKa.

41. OmnpeneneHve ONTUMAIBLHOW TOJIIMHBI TEIUIOBOM M30JSUUU. M30JMIIMOHHBIE KOHCTPYKIIUU
Ter1onpoBo10B HoBbIe MporpeccuBHBIC CIIOCOOBI MPOKIIAIKH U U30JIAIMHA TETIOBBIX CETEH.

42. OnpeneneHue TEIJIOBBIX IOTEPh ydacTKa TEIIOBOM CETU U MaJEHUS TEMIIEPATyp TEIIOHOCUTEIS
10 MX JuiMHe. Tenaon3oysuOHHbIE MaTepuanbl U KOHCTpYKUUHU. TpyObl M uUX coenuHeHus. Bunsl
IIPOKIA/IOK.

43 T[IpoyHOCTHOM pacueT y4acTKOB TEILJIOBBIX CETEH C BHIOOPOM THUIIOB M KOJUYECTB IMOJBHKHBIX U
HEMOJIBXKHBIX OIOp, CIOCOOOB KOMIIEHCALIUK TEMIIEPATYPHbBIX PACIIUPEHUN, BUJIOB U KOHCTPYKIIHA
perynupymoiei apMaTypsbl.

44, Pacuer u HO,Z[60p KOMIICHCATOPOB. Pacuer y'CI/IJ'II/Iﬁ Ha IOJABH)XHBIC W HCIIOJABHIKHBIC OIIOPBI.
KOMHGHC&HI/IH TEMIICPATYPHBIX HaprI)KeHI/Iﬁ B Tp}I60HpOBOI[8.X TEIJIOBOM CETH.

45. Vicnonb30oBaHUE U pacyeT ecTeCTBEHHOW koMmneHcanuu. KoHcTpykuuu TemnaonpoBooB. Onopsl.
Komnencatopsl. Apmatypa. Kamepsr u  komoxusl. OOmme BONPOCHl  MPOEKTUPOBAHMS
TEIUIONPOBO/IOB.

46. IIpon3BOACTBEHHBIC M OTOMUTEIbHBIE KOTENbHBIE. Kitaccudukanus u mapaMeTpbl MapoBbIX U
BOJOI'PEHHBIX KOTENBHBIX. 18. HazHaueHue, TEIIIOBBIE CXEMBI, OCHOBHOE U BCIIOMOTaTEIbHOE
000pyZI0BaHUE MTPOU3BOACTBEHHBIX KOTEIbHBIX.

47. Pexxumbl pabOTHI M paclipesieieHne Harpy3Ku MeXay KOTIaMH.
48. TexHUKO-2KOHOMHUYECKHE [T0Ka3aTean KOTeIbHbIX. KOMITIOHOBKA MPON3BOICTBEHHBIX KOTEIbHbIX.

49. Ilpuniun BbIOOpa OCHOBHOIO M BCIOMOIAaTeIbHOro oOoOpynoBaHHs. BbIOOp OCHOBHOrO u
BCIIOMOTATENIbHOTO 000PY10BaHUS KOTEIbHBIX.

50. BH60p METOAa U CXEMbI BOAOIIOATOTOBKHU B IPOU3BOJACTBCHHBIX KOTCIIBHBIX

51.TennoBble cXeMbl U METOJIMKA UX pacdyeTa. MeToquKa U pacyeT TEIUIOBBIX CXEM KOTEJbHBIX €
npuMeHeHneM u 0e3 npumenenus [1K.

52. HYTI/I COBCPUICHCTBOBAHUS TCIIJIOBBIX CXEM, O6OPYI[OB8.HI/I$I H PCIKUMOB pa6OTBI
MMPOU3BOJACTBCHHBIX KOTCJIbHBIX.

3HepreTH‘{CCKI/IC, 9KOJOTHYCCKHUEC N OKOHOMHUYCCKHUEC IMTOKA3aTCIIN KOTCIBHBIX.

53. TemnioBble MyHKTHI MUKPOPAOHOB U MpeanpusaTHii. Pacuer u Bb100p 000pya0BaHNs TEIIOBBIX
MIYHKTOB (2JIEBATOPOB, HACOCOB, MOAOTPEBATENEH).

54. TexHOJIOTMYECKHE CXEMbl M KOMIIOHOBKA HACOCHBIX CTAHIHMHU. AKKYMYJIMPOBAHHE TEIUIOTHI.
3amuTa OT KOppO3uH, 1IUTaKa U HAKUIIH MECTHBIX YCTAaHOBOK IOPSTYET0 BOJOCHAOKEHHUS.



55. ABTOMaTH3aIU TEIIOBLIX NOICTAHIINN.

56. CucreMbl TEIUIOCHA0XKEHUS TIPEANPUITHI. BUabl cucteM TenIoCHA0KEHUS PEAIPHUATHI; UX
CTpYKTypa 1 ocoOeHHOCTH. [TapoBbie cucTEeMBbI TEMIIOCHAOKEHNUS; UX CXEMbI, COCTaB 000pPYI0BaHUs,
PEXUMBI pabOThI, METOJIbI OOECTIEUeHHUS Ha/IeKHOCTU TapOCHAOKEHUSI.

57. BoastHble cUCTEMBI TEIIIOCHAOKEHHUS MpeAnpUATHI. JIByXTpyOHBIE U MHOTOTPYOHBIE BOASHBIC
CUCTEMBI, X CXEMbI, 00JIaCTH IPUMEHEHHS], OCHOBHbIE MPEUMYIIECTBA U HETOCTATKH.

58. BoasiHbie cUCTEMBI ¢ OTHOTPYOHOM TPaH3UTHOM M IBYXTPYOHOM pacrpeaeuTeIbHBIMU CETIMU.
TennoHocuTenu U UX XapakKTepUCTUKA. TEeXHUKO-3KOHOMHUYECKOE COMOCTABICHUE CUCTEM
TEIIOCHAOKEHUSI.

Oo0pa3en OusteTa K mepBOM PyOeKHOI aTTecTANMM 10 JUCHUILIIMHE

MuHHCTEpCTBO HayKHU U BhICIIETo oOpa3oBanust PO
I'po3HEeHCKMIT TOCyIapCTBEHHBII HEPTAHON TeXHHYECKUH YHUBEpCUTET uM. akaa. M./l. MuuroHImkoBa
HHcTuTyT 3HEPreTUKU
Kageopa «Tennomexuuxa u euopagnuxay

I[I/ICIII/IHJII/IHaI «ACTOYHMKH M CHCTEMBI TEIJIOCHAOKEHUS»

BUJIET Ne 1

1 TenoBkie CCTHU, HMX HA3HA4YCHUC, KJIaCCI/I(l)I/IKaIII/ISI. Baﬂa‘II/I rHAPaBINYICCKOTIO pacycra.
OcHOBHEIC Tp€6OBaHI/I$I K PCKUMY IIaBJIeHI/Iﬁ B BOASAHBIX TCIIJIOBBIX CCTAX.

2. | [Tpe3oMeTpuueckue rpadukud U BBHIOOP BUAA MPUCOCTUHEHHUS MOTPEOUTENCH K TEIUIOBHIM
cetsiM. OripeziesieHne MapaMeTpoB CETEBBIX, MOAMUTOYHBIX U KOHJEHCATHBIX HACOCOB.

3. | MeTo/1bl onpeieNieHrsl pacueTHBIX pacX00B BOJIbI U IIapa MO y4acTKaM TEIUIOBOM ceTu

3aB. xadeapoi
«TennoTexHuka v rTUAPaBINKA P.A-B. Typnyes

. Boripochbl KO BTOpOi pPyOe;KHOM aTTeCTAHH

1. Ha3nauenue u knaccudukanus TOL], ucrnonb3yeMbIX B CUCTEMAaxX TEIIOCHAOKEHUS.

2. Ha3HaueHwue, TEMIOBbIE CXEMBI, COCTaB 000PYAOBaHUs, TapaMEeTPhl U 00JIACTH TPUMEHEHHS
MIPOU3BO/ICTBEHHBIX NAPOTYPOMHHBIX 3JIEKTPOCTAHIIUH.

3. DHepretuyeckas 3(pPeKTUBHOCTb TEIUIOPHUKAILIMU U €€ 3aBUCUMOCTb OT KO3 PHUIMEHTa
TeroUKaIuu.

4. Bo10op onTuManbHbIX HaYaJIbHBIX U KOHEUHBIX ITapaMeTpoB napa Ha TOLI.

5. D heKTUBHOCTH MPOMEKYTOUHOTO TIeperpena napa Ha TOLI.

6. PerenepaTuBHBII OIOTPEB MUTATEIBLHON BOJBI U €TI0 PACIPEIEICHUE IO CTYIEHSIM.

7. OnTuMHU3anys MapaMeTpoB U CXEM CHCTEMBI PETEHEPATUBHOIO MOJOTPEBA MUTATEIBHOU BOJIBI.
Oco0eHHOCTH MPUMEHEHHUSI CMEIINBAIOIINX U MIOBEPXHOCTHBIX MOI0TpEBaTENEH.

8. CxeMsbl OTIyCKa TEXHOJIOTMYECKOTO Napa u ropstaer Boael oT TOLL.

9. IlpunnunuanbHble TeroBbie cxeMmbl TOLI ¢ mapom u ropsiueit Boj1oi 1 ux 3pPeKTUBHOCTD
(TennoBasi 5)KOHOMUYHOCTb, HAJIEKHOCTh U KAIIUTAJIbHBIE 3aTPAThI).



10. Pacnipenienienrie TEIIOBBIX HAarpy30K MEXIy 0TOOpamMu TypOMH M MMKOBBIMHU BOJAOTPEHHBIMH
KOTJIaMH{ ¥ BBIOOP ONTUMAJIbHBIX 3HAYEHUHN KOA(OUIIMEHTOB TETUIO(UKAIIH.

11.CoBmecTHas pabota koTenbHbIX U TOL] B cucTemMax TenaocHaOXeHUs.

12. Oco0eHHOCTH UCIIOIB30BAHNUS Ta30TYPOMHHBIX arperaToB U JABUraTeseil BHyTPEHHETO CrOpaHHs
111 KOMOMHUPOBAHHOM Fe€HEPaLU TETJIOTHI M 3JIEKTPOIHEPTHH.

13. XapakTepruCTHKU COBPEMEHHBIX KOTEJIBHBIX YCTAHOBOK U TEIUIO(UKAIMOHHBIX TypOUH.
JlnarpamMmbl pexuMoB TetutopukarmoHHbeIx TypouH Tuna T, 1T u P.

14. Be16op ocHoBHOTO 000pyaoBanus mpombiniuieHHoW TOLI. CobctBennsie Hyxabl TOLL. ITyTu
CHIDKEHHUS 3aTpaT SHEPruu Ha COOCTBEHHBIE HYXK/IbI.

15. BeiOop Tuna npuBojaa BCIIOMOTraTeNbHBIX MEXaHU3MOB. BbIOOp OCHOBHOTO U BCIIOMOTATENIbHOTO
00opyIoBaHUsI.

16. [MpuntunuansHas U monHas cxembl TOLl. MeTtoanka pacyera NpUHIUITHAIBHON TEIIOBON
cxemnl TOLI.

17. AnroputM pacuera TeriaoBoi cxeMbl Ha O9BM. Mertoas! ananu3a terioBsix cxem TOL u
W3MEHEHUN B HUX: SKCEPreTuyeckuil, K03(pPpUIMEeHTOB IIEHHOCTH TEIJIOTHI U KO3 (OULIUEHTOB
M3MEHEHUs MOIIHOCTU. Ha3HaueHue, IpUHUKIIBI IEUCTBUS U METO/Ibl pPacueTa 3JIEMEHTOB TEIIOBOM
cxembl TOII.

17. Metoapl 1 cxembl Bogooarorosku Ha TOLI.

18. Ompenenenne pacxona ToIuMBa, norpedssiemoro Ha TOLl, M cocoOOB pacnpeneneHus: ero
3aTpaThl Ha POU3BOJICTBO 3JIEKTPOIHEPIUU U TEIIOTHI, oTIyckaeMoil ot TOLL.

19. TexHUKO-IKOHOMHYECKHE TTOKa3aTe i COBpeMeHHbIX TOLI.

20. Yactusle KI1/] 1 ynenpHble pacxo/bl TOIJIMBA HA IPOU3BOJCTBO IEKTPOIHEPTUU U TEIUIOTHI.

21. Yder BausiHUS COOCTBEHHBIX HYXJ Ha moka3atenu TOL[. VYzaenbHble KamuTaldbHBIE 3aTPaThI,
yllelbHas YUCICHHOCTh MepcoHana u cedbectouMoctb suepruu TOLI.

22. Koo dunueHt rermnodukaimuy u onpeaeneHiue ero ONTHMaIbHOTO 3HAYCHHUS.

23. TpeboBanus k BeIOOpY 1wiomaaku st TOL. ['ennnan 1 komrnoHoBKa npombliiuieHHoH TOLL.
Texunueckoe BogocHaOxkenue TOLI.

24.0xpaHa OKpyKarollel cpepl OT BpeAHbIX BbIOpocoB TOLI.

25. Hcnonp30BaHUE MUKOBBIX BOJOTPEUHBIX KOTJIOB.

26. llpuHuMnuanbHBIE CXEMBbl, MapaMeTpbl M O00O0PYJOBAHHME HHEPreTHUECKHUX Ta30TypOMHHBIX
yctaHoBok (I'TVY).

27. Meto/b! OBbIIEHUS TeI0BOM 3¢ dextuBHoCcT [TV

28. Oco0eHHOCTH TEIUIOBBIX CXeM TeropukannoHHbx ['TY.

29. Meronuka pacyera TEIUIOBBIX cXeM razoTypOuMHHbIX TOL[. Pexxumpl pa®oThl ra30TypOMHHBIX
TOLI.

30.TexHUKO-3KOHOMHUYECKHE MTOKa3aTeau ra3oTypounubsix TOLI.

31. [IpyHIMOHaTBHBIE CXEMBI, TAPAMETPbl U 000pYA0BaHUE NMapora3oBbix ycTaHoBok (I1I'Y).
Ocob6ennoctu cxeM [ITY ¢ BHyTpUIMKIOBOH razu¢ukauei TBep1oro TOIMBA.

32. YcnoBus mpuMEeHUMOCTH pa3inundHbIX TUHOB [1I'Y. OcoOeHHOCTH TETTOPHUKAIIMOHHBIX YCTAHOBOK
I'Y. Meroauka pacuera napora3oBbix TOLI.

33. ConocTaBUTENbHBIN aHAIN3 TEXHUKO-D)KOHOMHUYECKUX MOKa3aTeseid mapoTypOMHHEIX,
ra3oTypOMHHBIX U maporazoBbix TOLI.

34. Ucnonp3oBanue aroMubix TOL (ATIOL), cranuuit TernocHabxkenus (ACT) u cranuuit
pou3BOICTBEHHOTO TerutocHatkenus (ACIIT) mis oTmycka mapa ¥ ropsiueid BOJbI IPEANPUSTHSIM.
35. Oco0eHHOCTH KOHCTPYKIIUN M PEKUMOB PabOTHI SIJIEPHBIX peakTopoB. [IpHHIMITHATBHBIE CXEMBI,
napamMeTpsl ¥ 000pyI0BaHHE aTOMHBIX HCTOYHHKOB TerutocHadxeHus (AUT).



36. OcCOOEHHOCTH TETIONOATOTOBUTEIBHBIX YCTAHOBOK U CXEM OTITYCKa TEXHOJIOIMYECKOTO Mmapa
AUT.

37. IlepcnieKTUBHI U YCIIOBHUS BHEAPEHHUSI aTOMHBIX XEMOTEPMHUUYECKUX CHCTEM JTaTbHETO
terutocHaOxenust (ACJIT) Ha 6aze BEICOKOTEMIIEPATYPHBIX sepHbBIX peakTopoB (BTP).

38. Texuuko-sxkonomuueckue nokaszarenu ATOLl, ACT, ACIIT, ACAT u AUT.MI'JI-metox
peoOpa3oBaHus SHEPTUH U ero puMeHeHne Ha MI'/[- aeKTpocTaHIMsIX 11l KOMOMHUPOBAHHOTO
SHEPrOCHA0KEHHUS.

39. Cxewmsl, mapaMmeTpsl 1 00opyaoBanue MI'J[-351eKTpoCTaHIIM Ha OPTaHUYECKOM U SIECPHOM
TormuBe. TexHUKo-3KOHOMUYeckue rnokazarenu MI'Jl-3mekrpocTanuuii.

40. Cxembl, mapaMeTpbl, 000PYIOBaHHE U TEXHUKO-IKOHOMUYECKHE TIOKa3aTeNId UCTOYHUKOB
TEIUIOCHAOKEHUsT Ha BO30OHOBISIEMBIX JHEpropecypcax - 3Hepruu CoiHIla, OMOMACCHI,
TIIyOWHHOM TeryioTe 3eMJIM, TEIUIOBOW SHEpruu MUpPOBOTO OKeaHa.

41. Ha3znaueHue 1 CTpYKTypa CUCTEMBI peryJIMpoBaHus. Bo3MoXXHbIE METOABI PETYIUPOBAHUS
TEIUIOBOM HATrPYy3KH B CHCTEMaX IEHTPATM30BAHHOTO TEIJIOCHA0KEHHUS, UX COMIOCTABIICHHE.

42. PerynupoBaHue OTIYCKa TEIUIOTHI U3 MAPOBbIX ceTeil. AKKYMYJISTOPHI Mapa; UX MPUMEHEHUE U
pacyer.

43. llenTpanbHOE pEeryaIupoBaHre OJHOPOJHON U Pa3HOPOJAHON TEIIOBBIX HArpy30K. I'paduku
TEMIIepaTyp U pacxo/a TEIIOHOCUTES.

44, MeTtoapl IEHTPAIBHOTO PEryJIUpPOBaHUSI CYMMapHBIX HArPY30K OTOIUICHUS U TOPSTYETO
BOJIOCHA0KEHUS, UCTIOIh3yEMbIE B CHCTEMAaX TEIIOCHA0KCHHSI TOPOJIOB.

45. MeTtoabl KOPPEKTUPOBKHU TEMITEpaTypHBIX rpaMKOB Ha BBOJAAX MPEANPHUATUN, TTOTYIAFOITNX
ropsiayro Boay ot paiioHHbIX TOLL.

46. D PeKTUBHOCTD PA3NUYHBIX CUCTEM PETYIUPOBAHUS OTIYCKA TEIUIOTHL. AKKYMYIUPOBaHUE
Ter10Thl. CXEMBI, pacyeT U PEKUMBI pabOT TEMIOAKKYMYIUPYIOLIUX YCTAHOBOK.

47. BropuuHble YHEPropecypchl MPOMIIPEANPHUATHHI, UCIONb3yEeMbIe ISl TeHEpallud TeIUIoThl. WX

KOJIMYCCTBO, MMAapaMCTpPbI, JOJIA ITOJIC3HOT'O UCIIOJIb30BaAHHA B CUCTCMAX TEII0CHA0KEHHUS.

48. Buapl, napametpsl u rpaduku Beixoga BOP, ucnonb3yeMbIx A IpoOM3BOACTBA Mapa U ropsyeit

BOJIbl B YTUJIM3AMOHHBIX ycTaHOBKax (TYYVY).

49. Ytummzanuonssle kotenbHble U TOLl. Tumbl yTuan3alnoHHbIX YCTaHOBOK ISl BBIPAOOTKH Mapa

U ropsideil BOJbI: CXEMbI, TapaMeTpbl, COCTaB O0OPYAOBaHUS U PEXUMBI pad0Thl CXeMBbl, pEKUMbI

paboThl, KOHCTPYKIIMH 000PYAOBaHUS, TEXHUKO-DKOHOMHYECKUE TTOKA3aTEIH.

50. OnpeﬂeneHI/Ie 9KOHOMHHU TOIIIMBa IIpU pa60Te YTUIN3AaOUOHHBIX YCTAHOBOK IIapaJlJICJIBHO C

3aBOJICKMMU KOTeNbHBIMU U TOLI.

51. Metoas! pacueta cxeMm u obopyaoBanus TYY ¢ npumenennem DBM. Ontumusanus cxem,
napaMeTpoB U pexXUMOB paboTel TYY npu aBTOHOMHON U COBMECTHOM IKCIUTyaTaIlH ¢
MIPOU3BOJICTBEHHBIMHU KOTEIbHBIMHU U TOLI.

52. Meroauka onpeeneHusi 5SKOHOMHH MEPBUYHOTO TOIIMBA U TEXHUKO-3KOHOMHUYECKHUX
nokazareneit TYY. MeTosl 3aluThl OKPYKArOLIEW cpebl pu dKcIutyatanu TYY.

53. Ucnonb3oBanue BOP B nctounnkax TemniocHa0KeHust

54. TenoBbIe HACOCHI U OCOOEHHOCTH UX UCIIOJIb30BaHMUA.

55. Maremaruueckas MOACIIb U KOMIIBIOTCpHAA IporpamMma IIOCTPOCHUA W HCCICIOBAHUA

TCMIICPATYPHBIX T’ pa(bI/IKOB BOJAHBIX CUCTEM TEIUIOCHA0KEHMS.

56. MaremaTndeckas MOACIIb U HpOTpaMMHBIﬁ MNPOAYKT 'MAPABINYCCKOr0 pacdyeTa TCIIJIOBBIX ceTen

Y TIb€30METPUUYECKOTO rpaduKa.

57. Maremaruyeckass MojJieldb M NPOTPaMMHBIA MPOJYKT TEIJIOBOIO pacueTa TEIUIOBBIX CeTel

Pa3In4IHOTIO crocoba IMPOKJIaJIKH.



58. Maremarnuyeckass MOJEIb U IMPOrpaMMHBIM MPOMYKT BBIYMCICHHMS ONTHUMAJIBHOIO 3HAYEHHUS
kod(urmenta Ternodukanuu naporypounnon TIII.

59. MeToibl TEXHUKO-3KOHOMUYECKUX PACUETOB B SHEPreTUKe. PacuéTHBIN epuo 1 ero
COCTABIISIIOLIHME MTPU CTPOUTEIHCTBE CHCTEM TEIUIOCHA0KEHUSI.

60. [leiicTByromas METOIMKA OLIEHKU 3(PPEKTUBHOCTH MHBECTUIIUI B CTPOUTEIHCTBO CUCTEM
TETIOCHAOKEHUS. Y CIIOBHSI COTIOCTABUMOCTH aJIbTEPHATUBHBIX BAPUAHTOB CHCTEM TEIUIOCHA0KEHUSI.

O0pasen OuJiieTa Ko BTOPOii pyOesKHOH aTTecTaluu

MuHHCTEpCTBO HAYKHX ¥ BEICIIETO 0Opa3oBaHus PO
I'po3HeHCKHIt rocynapcTBEHHBIN HE(DTAHON TEXHHYECKIH yHUBEPCUTET UM. akad. M./[. MuroHImuKkoBa
WHCTUTYT 3HEPreTUKU
Kagpeopa «Tennomexnuxa u euopagiuxay

Buaer Ne 1

Bropas pyOexHas arrecranus

I[I/ICIII/IHJII/IHaI «ACTOYHMKH M CHCTEMBI TEILIOCHAOKEHH S

1 | VkpynHEHHAS OLEHKA KalUTAIBHBIX BIOKEHHUH B TEIUIOT€HEPUPYIOIINE UCTOUHUKH, TETUIOBBIE CETH
U TEIUIONOTPEOISIIOLINE CUCTEMBI.

2 | MeTtonpl TEXHUKO-3KOHOMHYECKUX PACcUETOB B 3HepreTuke. PacuérHblil mepruoa u ero
COCTaBJIAIOIINE [IPU CTPOUTETHCTBE CHCTEM TEIUIOCHAOKEHHUS.

3 | MaremaTtuyeckass MOJeNlb M TPOTPAMMHBIH MPOAYKT BBIYMCICHHUS ONTUMAIBHOTO 3HAYCHHS
koadduimenta Termodukanuy naporypouaHon TOLI.

3aB. kadenpoit «TeroTexHuKa 1 THAPABIHKa P.A-B. Typayes

7.2. Bonpocsl k 3k3aMeHy Mo Jucuuiuinie «MCTOYHUKH U CUCTEMBbI TeNJIOCHAOKEHU»

1. Haznauenue u knaccudukaius TILI, ncrnonp3yemMbIx B cCUCTEMax TEIJIOCHA0KEHUS.

2. Ha3HaueHwme, TETJIOBbIE CXEMBI, COCTaB 000PYAOBaHUS, TAPaMETPBI U 00JIACTH TPUMEHEHHS
MIPOU3BOJICTBEHHBIX NapOTYPOUHHBIX JIEKTPOCTAHLIUH.

3. DHepreruyeckas 3pPEeKTUBHOCTH TEIIO(UKAIMY U €€ 3aBUCUMOCTb OT KO3 puinenTta
TeriopuKayy. BeiOop onTHUManbHBIX HauyaJIbHBIX U KOHEUHBIX MapaMeTpoB napa Ha TOLI.

5. D dexTUBHOCTH MPOMEXYTOUHOTO neperpeBa napa Ha TOLI. PerenepatuBHsbii mogorpes
IIUTATENILHOM BOJIBI U €r0 PaCIpeleICHHUE M0 CTYIICHIM.

6. OnTumu3zanus NapaMeTpoB U CXEM CUCTEMBI PEr€HEPATUBHOIO MOJOrPEBA MUTATEIBHON BOJIBI.
Oco0eHHOCTH TPUMEHEHHUSI CMEIINBAIOIINX U IOBEPXHOCTHBIX MO/I0TpEBaTEINEH.

7. CxeMbl OTIYCKa TEXHOJIOTMYECKOro napa u ropstueit Bojbl ot TOLL.

8. IlpuHnunuanbHble TemoBsle cxembl TOL ¢ mapom u ropstueit Bogoi 1 UxX 3pPEeKTUBHOCTD
(TeroBasi 5KOHOMHUYHOCTb, HAZIS)KHOCTh U KallUTaJIbHBIE 3aTPAThI).

9. Pacnipenienienue TEIUIOBBIX HArPY30K MEXIy OTOOpamMu TypOWH M MUKOBBIMU BOJIOTPEHHBIMU
KOTJIaMH U BBIOOp ONTHUMAJIbHBIX 3HaYEHUH K03((HUIIMEHTOB TEII0(DUKAIIUH.

10. CoBmecTHas paboTa koTenbHbIX 1 TOL] B cuctemax remnocHabxeHus. OcobeHHOCTH
MCIOJIb30BAaHNUS Ta30TYPOMHHBIX arperaToB U JIBUraTesIeld BHYTPEHHET0 CropaHus Jis
KOMOWHUPOBAaHHOHN reHepaluy TeIIOThl U 3JIEKTPOIHEPTHH.

11. XapakTepuCTHUKU COBPEMEHHBIX KOTEIBHBIX YCTAHOBOK U TEIUIO(UKAIIMOHHBIX TYpOUH.
Jnarpammbl pexxuMoB Teriopukanuonsbix Typoun tuna T, I1T u P.



12. Bei6op ocHoBHOTO 000pynoBanus npomeiuieHHoN TOLl. Co6ctBennbie Hy )bl TOL. [Tytn
CHIDKEHHUS 3aTpaT SHEPTruu Ha COOCTBEHHBIE HYK/IbI.

13. BeiOop THIa mprBOIa BCIIOMOTaTEIbHBIX MEXaHN3MOB. BHIOOP OCHOBHOT'O M BCIIOMOT'aTEILHOTO
o0opymoBaHUsI.

14. IlpunuunuansHas 1 nonaHas cxembl TOLl. MeTonuka pacuera NpUHIUMINAIBHOMN TETJI0BON
cxemnl TOLI.

15. Anroput™ pacyeta TerioBor cxembl Ha DBM. MeTtoasl anann3a TemioBbix cxeM TOI u
W3MEHEHUN B HUX: SKCEPreTuyeckuil, K03(pPpHUIMEeHTOB IIEHHOCTH TEIJIOTHI U KO3 (OULIUEHTOB
M3MEHEHHUs MOIIHOCTH. HazHayeHue, MpUHLIMIIBI IEHCTBUS U METO/bI pacyeTa SJI€MEHTOB TEeIIOBOM
cxembl TOL]

16. MeTtoabl 1 cXeMbl BOAONOArOTOBKHY Ha TOII,

17.0npenenenue pacxoja TommBa, norpedisemoro Ha TOII, u ciocoboB pacmpeneneHus ero
3aTpaThl Ha POU3BOJICTBO 3JIEKTPOIHEPIUU U TEIJIOTHI, oTIyckaeMoil ot TOLL.

17. Texnuko-3xoHOMHUYECKHE MTOKa3zarean coBpeMeHHbIX TOLl. Yacthbie KIIJ[ 1 yaenbHble pacxoasl
TOIUIMBA HA IPOU3BOCTBO AJIEKTPOIHEPTUU U TEILIOTHI.

18. Yuer BiustHuS: COOCTBEHHBIX HYXK/ Ha TTokazaTenn 1Ol  YienbHble KamuTaJbHBIC 3aTPATHI,
yleibHas YUCICHHOCTh MepcoHana u cebectouMoctsb suepruu TOLL.

19. Kosdhduument temnopukanuu v ONpeaesieHne ero ONTUMAaIbHOTO 3HaueHHsd. TpeGoBaHHsS K
BbIOOpy momanku ans TOLl. I'enruian m kommoHoBka mnpombinuieHHOW TOLl. TexHudeckoe
BojocHaOxenue TOILI.

20. OxpaHa OKpy»Karolei cpezsl oT BpeaHbIX BbiOpocoB TOLL.

21. Hcnonbp30BaHME NHKOBBIX BOJOTPEHHBIX KOTJIOB. [IpHHIMIHMANBHBIE CXEMBI, MapaMeTpbl |
000pyIOBaHUE SHEPTETUYECKUX ra30TypOMHHBIX ycTaHOBOK (['TY).

22. Metoab! noBbltieHus TernoBoit apdextunoct ['TY. OcoOeHHOCTH TETIIOBBIX CXEM
tertopukaonHex ['TY.

23. Metoauka pacyera TeIUIOBbIX cxeM razoTypOounHbix TOLI. Pexumbl paboThl ra30TypOMHHBIX
TOLI. TexHUKO-3KOHOMHUYECKHE MTOKa3aTeau ra3oTypounubsix TOLI.

24. IlpuHuMnuanbHbIE CXEMBI, TApaMeTPbl U 000py10BaHUE Mapora3oBbix ycraHoBok (III'Y).
Ocob6ennoctu cxem [ITY ¢ BHyTpuLIMKI0BO razudukanuei TBepaoro ToIInBa.

25. YcnoBus npuMeHnMocTH pazninaHbix TUNOB [II'Y. OcobenHocTH Termio(uKaMOHHBIX YCTaHOBOK
I'Y. Metoauka pacuera napora3zoBsix TOLI.

26 ComnocTaBUTEIbHBIN aHaJIN3 TEXHUKO-3KOHOMUYECKHUX TIIOKa3zaTellell MapoTypOMHHBIX,
ra3oTypOUHHBIX U apora3zoBsix TOLI.

27. Ucnons3oBanue atomubix TOL (ATOI), cranmmii temnocuaGxkenus (ACT) u craHuumit
pou3BoIcTBEHHOTO TerutocHatxkeHus (ACIIT) muis oTimycka napa v ropsiuei BOJbl IPEANPUATHSIM.
28. Oco0eHHOCTH KOHCTPYKIIUNA U PEKUMOB pabOThl AEPHBIX peakTopoB. [IpuHIIMIINATbHBIE CXEMBI,
napameTpsl 1 000pyI0BaHUE aTOMHBIX HCTOYHUKOB TeruiocHa0xkeHus (AUT).

29. OcoOeHHOCTH TEIUIONOATOTOBHTENBHBIX YCTAHOBOK M CXEM OTITyCKa TEXHOJOTHYECKOTO Iapa
AUT.

30. IlepcieKTMBBI M YCIOBHSI BHEIPEHHS AaTOMHBIX XEMOTEPMHYECKMX CHCTEM JIAIbHETO
tertocHabxkenust (ACZT) Ha 6a3e BbICOKOTEMIIEpAaTypHBIX sepHBIX peakTopoB (BTP).



O0pazen OuJiera K 3a4eTy 0 JUCHHUILINHE

MUHUCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus PO
I'po3HeHCKHI rocynapcTBEHHBIN HE(DTAHOW TEXHHYCCKHUIA yHUBEPCUTET UM. akaj. M.J[. MuiinoHImukoBa
HHCTUTYT 2HEPreTUKHI
Kageopa «Tennomexuuxa u cuopagnuxay

Juctnunnuna: «MCTOYHUKHN M CHCTEMbI TEeIJIOCHAOKEeHU»

BUWJIET Ne 1

1. | Ouepreruyeckas 3(pPEeKTHBHOCTH TEIUIOGUKAIINN U €€ 3aBUCUMOCTH OT K03 ummenTa
TeTTOQUKAITHH

2. | BeiOop onTHMaNbHBIX HAYAIBHBIX U KOHEYHBIX MapaMeTpoB mapa Ha TOL]

3. | DddexTrBHOCTL MPOMEKYTOUHOTO Meperpena napa Ha TOL]

3aB. xadempoi
«TennorexHuka v rUAPABIUKA P.A-B. Typnyes

KommnuiekT 3aannii 111 BbINOJIHEHHSI pacyeTHO-Tpaduueckoil padoThl

«Pacuer cxempl MapoOKOMIIPECCHOHHOTO TpaHc(hopMaTopa Teria (XO0J0AUIbHON YCTAaHOBKH WIIN
TEIJIOBOTO HAcOCa.)»

2 OHTI/IMI/IBaHI/IH MMapaMCTpPOB U CXEM CUCTCMbI PCTCHCPATUBHOI'O ITIOJJOTI'PEBA MMUTATEIHbHON BOJBI.

Omnpenenenue pacxona TOIUIMBa, notpedissemoro Ha TOLL, u cnocoOoB pacnpeaeneHus ero
3 3aTpaThl Ha MPOU3BOJICTBO 3JIEKTPOIHEPIUU U TEIIOTHI, oTIyckaeMoil ot TOLI.




7.4. Onucanue TokasaTejed u KPUTECPHUECB OLCHHBAHHA KOMHGTGHHI/Iﬁ Ha PAa3JIMYHbIX 3TallaX HX (1)0pMI/IpOBaHI/I}I, OIIMCAaHUEC

IIKaJIbl OLCHUBAHUSI. Taoauna 7
I[Inanupyemble pe3ybTaThbl ocBOeHHs1 | KpuTepuu oneHnBaHusi pe3yJjbTaToOB 00y4eHHs HanmeHnoBanu
KOMIIeTeHI[HH e
menee 41 6amon 41-60 6am108 61-80 6as10B 81-100 6a10B OLEHOYHOTI'0
(HeynoBJIETBOPUTEJIb | (YI0BJETBOPUTEIbH
HO) 0) (xopoo) (OTJIM4YHO) cpeacTsa

OIIK-3 - Cnocoben JACMOHCTPUPOBATE IPUMCHCHNEC OCHOBHLIX cIoco0oB MMOJIy4CHHU, npeo6pa30BaHI/m, TpaHCIIOpTa U UCIIOJIb30BAHUA TCIJIOTHI B
TCINIOTCXHUYCCKUX YCTAHOBKAX U CUCTCMAX.

CdhopmupoBaHHBI CdopmupoBaHHbI
3HATh: e, HO e
— 00mue 3aKOHOMEPHOCTH HW3MCHCHHS COACpKaINCe
OT/IC/IbHBIC CHCTEMaTHUYECKHUE
oTpeOICHUS TEILIOTHI 5
po0OeIIbl 3HAHUS

HNPEeAIPUATUIMH IIpH  U3MEHEHUSIX ®parMeHTapHbIC 3HAHUSA

PP p p P Henonnble 3Hanus

napamMeTpoOB HAPYKHOI'O BO3AYyXa U MO 3HAHUS

yacaM pabodeil CMEHBI,
— METOAbl  ONpENENeHUs  BEIUYUH

pPacxoJI0B TOIUIMBHO-3HEPreTHUYECKUX

pecypcoB pa3HBIMH TUITAMU

TEMJIOT€HEPUPYIOIINUX YCTAHOBOK;
yMeTh: YMeHus nosiHele, CdopmupoBaHHBI

HemonHbie JIOTTYCKAIOTCSI e
BBISIBJIAITH PACUYETHBIE PEKUMBI PaOOTHI YacTuuyHbIE yMEHHUS HeGOIbIIHE
' YMEHHS YMenus
Ka)XJI0TO U3 3B€HbEB CUCTEMHI ; OIINOKH
B YcnenHoe u
BJIA/I€Th:
q Hecuctematnueckoe | CHCTEMATUYECKOM CUCTEMATHUYCCKOC
aCTMYHOE BIIAJCHU

— HaBBbIKaMH pacucra CHUCTEM ¢ 0c ACHNC [IPUMEHEHUE IIPUMEHEHNHU MIPHUMCHCHUC

TEIUIOCHAOKEHUSI U €€ DIEMEHTOB C HaBbIKaM1 HARBIKOR HABBIKOB HAaBBIKOB

HCTIOJIb30BAaHUEM KOMITbIOTEPHBIX JIOITyCKAIOTCS

TEXHOJIOTHI;

Bonpocsr k
pPyOEKHBIM
aTTeCTalUsM,
YCTHBIU OITPOC,
PI'P tempbl
MPAKTUYECKUX
"
1a00paTOPHBIX
pa0or.




METOAAMH onpeneaeHus
pacyeTHBIX PACXOAOB BOJbI U
rnapa IO y4acTKaM TEIUIOBOU
ceTu

pooebI

3HAHUH




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

OIrpaHUH4Y€¢HHBIMHA BO3MOKHOCTHMH 310POBbHA

Jns ocymiecTBiIeHHS TPOLEAYP TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U MPOMEXKYTOYHOH aTTecTaluu
00ydJarommxcsi Co3JaHbl (OHABI OLEHOYHBIX CPEICTB, AaJalTUPOBAHHBIC MJS HWHBAJIMIOB M JIUI C
OrpaHUYEHHBIMH BO3MOXXHOCTSMH 370POBBS M MO3BOJISIOIINE OLEHUTH JOCTH)KEHUE UMH 3aIUIAHUPOBAaHHBIX B
OCHOBHOM 00pa3oBaTelbHOW NpOrpaMMe pe3ylbTaToB OOydYeHHs W YpPOBEHb C(OPMHUPOBAHHOCTH BCEX
KOMIIETEHIINH, 3asBICHHBIX B 00pa3zoBaTenbHON mporpamme. dopMa mpoBeneHHus TEKYIIEH aTTecTaluy IS
CTYICHTOB-MHBAINUJOB YCTaHABIMBAETCS C YYETOM HHIUBHAYAIbHBIX TCUXO(QH3MYECKHX OCOOEHHOCTEH
(ycTHO, THCbMEHHO Ha Oymare, MUCBMEHHO Ha KOMIbIOTepe, B (opMme TecTUpoBaHus u T.m.). [lpu
TECTHPOBAHUM JUIS CIAa0OBHISAIIMX CTYIEHTOB MCIOJB3YIOTCS (POHMABI OLEHOYHBIX CPEACTB C YKPYMHEHHBIM
mpudTomM. Ha »dK3aMeH mNpUIIAMAETCS COMPOBOXIAIONINM, KOTOPHIH o00OecIeunBaeT TEXHHIECKOE
COIIPOBOXIEHHE CTyAeHTY. Ilpn HeoOXooMMOCTH CTyIEHTY-WHBIWAY NPEAOCTABISIETCS AOMOJIHUTEIbHOE
BpeMs IJIs1 IOATOTOBKH OTBETA Ha 3Kk3aMeHe (i 3adere). OOyyaromuecs ¢ OrpaHUICHHBIMU BO3MOKHOCTSIMU
3I0pOBbs M OOy4YaroLIuecs MHBAJIMIbl 00ECIIeYMBAIOTCS MEYATHBIMU M 3JIEKTPOHHBIMH 00pa30BaTeIbHBIMU
pecypcamu (TporpaMMbl, yd4eOHBIE TIOCOOWS [UISI CaMOCTOSITEIhbHOHW paboTel W T.O.) B  (opmax,

alanTUPOBAHHBIX K OFPAaHUYCHUSIM HX 3[0POBbS U BOCIPHUATHS HH(OpMAIHH:

1) JUIs MTHBAJIMOB U JIUI C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 340POBbBSI 110 3PEHHUIO0:

- IJIl CJIenbIX: 3aJaHUs JUIS BBIIOJHEHHUSI Ha CEMHHApax M MPAKTHUECKUX 3aHATHUAX O(OPMIISIOTCS
penbedHO-TOueuHbIM puGTOM bpaiins wiam B BuAe 3JEKTPOHHOIO AOKYMEHTa, NOCTYHMHOI'O C MOMOLIbIO
KOMIIBIOTEPA CO CIELUATU3UPOBAHHBIM HPOTrPaMMHBIM OOECHEUCHHEM JUISL CIEMBIX, JUO0O0 3aYMTBHIBAIOTCS
ACCHCTEHTOM; ITMCbMEHHBIE 3a/1aHUsl BBIOJHAIOTCSA Ha Oymare penbedHO-ToueqHBIM LmpudToM bpaiins umm
Ha KOMIIBIOTEpE CO CIEHUaIM3UPOBAHHBIM INPOrPAaMMHBIM  OOecliedeHHeM JUIs  CIeNbIX  J0o
HQ/IMKTOBBIBAIOTCA ~ ACCHCTEHTY; OOyd4aromuMcs Ui BBIIOJHEHMS 33JaHUsl TP HEOOXOIMMOCTH
MPENOCTABIAETCS KOMIUIEKT HMHCbMEHHBIX NPHHAMISKHOCTEH M Oymara uisi mHchbMa peibe(HO-TOYSUHBIM

H_IpI/I(i)TOM Bpaﬁnﬂ, KOMIIBIOTEP CO CICIHUAIM3UPOBAHHBIM ITPOTrPaMMHBIM obecneueHuEM JJIA CIICTIBIX,

- 1A cJa00BUAANIMX: O00eCTieunBaeTCs WHANBHUIyabHOE paBHOMepHOe ocBemeHne He MeHee 300
JIIOKC; OOyYaromIuMcsl AJIsS BBITIOJHEHUs 3aJaHusi MPU HEOOXOIWMOCTH TPEAOCTABISETCS YBEIHYUBAIOIICE
YCTPOMCTBO; BO3MOXXHO TaKXe HCIOIb30BAHHE COOCTBEHHBIX YBEIMYMBAIONIMX YCTPOWCTB; 3aJaHUS IS

BBITOJIHEHNS 331aHUI OQOPMIISIFOTCS. YBEIUYECHHBIM MIPU(TOM;

2) JJIs1 UHBAJIMIOB U JIMI C OTPAaHUYCHHBIMU BO3MOKHOCTAMU 3/10POBbA IO CIAYXY:
- AJId TJIYyXUX H CJIaﬁOCJILIHJa]].II/IX: 0o0ecreuynBaeTCsl HaJIMUKe 3BYKOYCI/IJ'II/IBaIOH.[€I>i afrapaTrypsl
KOJUICKTUBHOT'O IIOJIb30BaHUA, IPU HGO6XOI[I/IMOCTI/I O6y‘laIOH_II/IMC$[ npeaAOCTaBIACTCA 3BYKOYCHUJIIMBAKOIIAA

arnmnaparypa MHAUBUAYAJIbHOTO IMOJIB30BAHWA; IPCAOCTABIISIFOTCA YCIIYI'U CypAOIICPECBOAYNKA,

- IJIS CJICIIOITTYXHUX OO0IyCKacTCA IIPUCYTCTBUC aCCHUCTCHTA, OKa3bIBAKOIICTO yCiayru

TI/I(I)JIOCYP,I[OHepeBOI[‘II/IKa (HOMI/IMO Tpe60BaHI/If/'I, BBITITOJTHACMBIX COOTBETCTBCHHO JJIsA CJICIIBIX U I‘J'IYXI/IX);



3) JUTS JTAT] C TSDKETBIMUA HapyIICHUSMHU PedH, TIyXUX, CIa0OCTBIIIAINX JIEKIUA U CEMUHAPHI,
MPOBOJIIMEIC B YCTHOHM (popMe, MPOBOJATCS B TUCEMEHHOM (hopMe;

4) JUTSE HHBAJIMIOB U JIUII C OTPaHWYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS, HMEIOIIMX HAPYILIEHHUSA
OMOPHO-IBUIraTeJLHOI0 annapara:

- JUTSI JIUI] ¢ HAPYIICHUSMHU OTIOPHO-JIBUTATEILHOTO arnaparta, HapyIICHUSIMHA JTBUTATEIBHBIX ()yHKITHI
BEPXHUX KOHCYHOCTEH WM OTCYTCTBHEM BEPXHHMX KOHEUHOCTEH: MHCHbMEHHBIC 3aJaHUS BBITIOJHSIOTCS Ha
KOMITBIOTEPE CO CIEIUAM3UPOBAHHBIM MPOTPaMMHBIM OOECIICUCHUEM WU HAJIUKTOBBIBAIOTCS ACCUCTEHTY;
BBITIOJTHCHHUE 3a/laHuil (TECTOB, KOHTPOJBHBIX PaboT), MPOBOJUMBIC B MHCBMEHHOU (OpME, MPOBOIATCS B

yCTHOU opMe ImyTeM ompoca, Oeceabl ¢ 00yIaroIIMCs.

9. YueOHO-MeTOAUYECKOE U HHPOPMAIIMOHHOE OOecneyeHne JUCHUIINHbI

9.1 /lurepartypa

1. Kucc B.B. Pacuér mapoBoii cucTemMbl TeIUIOCHA0KEHUS TTHILEBOTO TPEATPUSITHS
[DnexkTpoHHBIH pecypc]: yueOHo-MeToauueckoe nocodue/ Kuce B.B., Kazakos A.B.,
PaxmanoB F0.A.— DnektpoH. TekcToBbie nanHble.— CankT-IleTepOypr: YHuBepcurer
NTMO, UuctutyT X0n0aa u OuorexHonoruit, 2014.— 66 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/68090.html.— 3BC «IPRbooks»

2. Tlocamxkos M.B. DHeprocbepexeHne B cucTeMax TeIIocHaOKeHus [ DNeKTpOHHbBIN pecypc]:
yuebnoe nocooue/ [locamkos M.B., Hemuenko B.U., TutoB I'.11.— DneKTpoH. TEKCTOBBIC
nanHble.— Camapa: Camapckuii rocyapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN
yausepcuret, DbC ACB, 2014.— 192 ¢.— Pexwum nocrymna:
http://www.iprbookshop.ru/29799.html.— BBC «IPRbooks»

3. CrepmuroB B.A. LlenTpann3zoBaHHOE TEIUIOCHA0KEHUE TIPEANIPUATHH, TOCETICHUN
ropojcKuX oKpyro. KypcoBoe u AMIIOMHOE IPOEKTUPOBaHUE [ DIEKTPOHHBIN pecypc]:
yauebnoe nmocodue/ Ctepnuros B.A., Manykosckas T.I'., KpamuenkoB E.M.— DnektpoH.
TeKCTOBbIe JaHHble.— Jlumenk: JInnenkuii rocyjapcTBEHHbIN TEXHUYECKUN YHUBEPCUTET,
OBC ACB, 2013.— 105 ¢.— Pexwum moctyna: http://www.iprbookshop.ru/55175.html.—
3BbC «IPRbooks»

4. Koctun B.1. DueproadpdexrrupHas paboTa HACOCOB U BEHTUJISITOPOB B CUCTEMAxX
TEIUIOCHA0XKEHUS M BEHTHIIALUY [ D1eKTpoHHBIN pecypc]: MoHorpadust/ Koctun B.M.—
DneKTpoH. TeKCToBbIe NaHHble.— HoBocubupck: HoBocubupckuii rocynapcTBeHHbIN
apXUTEKTypHO-CTpoUTeNbHbIN yHUBepcuteT (Cubcrpun), 9bC ACB, 2015.— 188 ¢c.—
Pesxxum noctyna: http://www.iprbookshop.ru/68866.html.— 35C «IPRbooks»

5. Knumos I''M. HetpaauunonHsle 1 BO30OHOBIsIEeMble HCTOYHUKH SHEPTUHU IS TOTY4EHUS
TEIUIOThI B CHCTEMaX TEIUIOCHA0KeHUs (Tra30rupaThl €CTECTBEHHOTO rasa) [ DIeKTpOHHBIN
pecypc]: yaue6Ho-MeTonnyeckoe nocooue/ Knumos I'.M., Knumos A.M.— DnekTpoH.
TeKCcTOBBIe JaHHble.— HxHuit HoBropoa: Huxeropoackuii rocy1apcTBEHHBIN
apXUTEKTYpHO-CTpouTeNbHbIN yHUBepcuTeT, DBC ACB, 2016.— 29 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/80911.html.— 3BC «IPRbooks»

B) UHTEepHET-pecypebl
HNuTtepHer pecypce - Www.gstou.ru, snexktpoHHble Oubnuoteunslie cuctembl (ObC): «IPRbooksy,
«KoncynbTaHT cTynentay, «Ibooksy, «Jlauby.


http://www.gstou.ru/

pandia.ru>text/77/220/10017.php

bwt.ruyJnsimpombinuienHocTy Teruosneprerikarboiler

twirpx.comyBce mis crynenta>357677

book-gu.ru»2013/03/water/

gazovik-teploenergo.ruyindex.php?id=1272

03-ts.ru>index.php?fla=stat&idd=593&nma=downloads

irbis.amursu.ruyDigitalLibrary/AmurSU_Edition

@ N0~ W

upload.studwork.org/order/58845/u cucreMsl TemIOCHAOKEHN

B) IPOrpaMMHOE 1 KOMMYHUKAIIMOHHOE 00ecreyeHue

CpencTBa obecrieueHUs] OCBOEHUS TUCIIUITIIMHbI

Pacuernsie kommnbrorepusie mporpammbl: MATHCAD, EXEL.

DJEKTPOHHBI KOHCIEKT JIGKIMH H  DJIEKTPOHHO-O0YYArOIMH KOMIUIEKC MO JIMCLUIUINHE
«VCTOUHUKH U CUCTEMBI TEIUIOCHAOKEHUS IPEIPUITUI»

TecTsl U1s1 KOMIIBIOTEPHOI'O TECTUPOBAHUS CTYICHTOB

9.2 MeToanyecKue yKa3aHHs 10 0CBOCHHIO THCHHIIMHBI (Iprioxenue 1)

10. MaTepHaJbHO-TeXHHYECKOE 00ecneuyeHrue TUCIHIIINHBI

Jnst obecniedueHus] OCBOCHHS TUCIUILTMHBI HE00X0IMMO HalMune y4eOHOH ayauTOpuH, CHaA0KEHHON
MYJbTUMEIUHHBIMA CpPEACTBAMH Ul TIPEICTABICHUS IPE3CHTAIM JIGKIUH M TIOKa3a Y4eOHBIX
(bUIBMOB.

Knacc ¢ mepcoHaIbHBIMHA KOMITBIOTEPAaMU JJIsl POBEACHUS MPAKTHUECKUX 3aHITUNH U BUPTYaJIbHBIX
aboOpaTOPHBIX padoT.

Vuebnas ayautopus kapempsl "T u T, Ne2-21, Nel-19° cHaGxeHHas MyIbTUMEIUHHBIME
CpeACTBaMHU JUIsl MTPEJICTaBICHHs TPE3eHTANH U TIOKa3a y4eOHBIX (HIBMOB.

11. lonoyiHeHHs M M3MEHEHHUs B pa0oyeil mporpaMmMe Ha y4eOHbIN roj

I[OHOJ'IHCHI/I?[ U HM3MCHCHUS B pa60qne ImporpaMmMbl BHOCATCA CXKCETOAHO IIEPC] HaA4YajlOM HOBOI'O
yqe6H0ro roaga 1o (bopMe. HN3meneHus JOJIXKHBI OCI)OpMJIHTBCH JOKYMCHTAJIBHO U BHOCATCA BO BCC
YUYTCHHBIC 3K3CMILIIAPBI.

IIporpamma cocraBieHa B cooTBeTcTBHM ¢ TpeboBaHusMH PI'OC u ¢ yueToM peKOMEeHJIAIHH 1o
HanpasiyieHUto noarotoBku 13.03.01 «TemnosHepreTuka v TEMIOTEXHUKA.


http://www.pandia.ru/
http://www.pandia.ru/text/77/220/10017.php
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/357677/
http://book-gu.ru/
http://book-gu.ru/2013/03/water/
http://gazovik-teploenergo.ru/
http://gazovik-teploenergo.ru/index.php?id=1272
http://03-ts.ru/
http://03-ts.ru/index.php?fla=stat&idd=593&nma=downloads
http://irbis.amursu.ru/
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/3900.pdf
http://upload.studwork.org/order/58845/%D0%B8%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D1%8B%20%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D1%81%D0%BD%D0%B0%D0%B1%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F.doc

Hanuume ob6opynoBanusi u TCO nmo aucuunijmue
«MCTOYHHKHU M CHCTEMBI TEIJIOCHAOKEHH S

1 JIaGoparopusrii kommieke "Temonepenaya npu kousekuuu u 06ayse" TIIK-010-9J1P-01
(9 naboparopHbIx padoT)

2 VYuebHo-1ab0paTopHbIil KOMIUIEKC «TemiooOMeHHUKIY
(4 nabopaTopHBIX pabOTHI)

3 BupryansHbIil mporpaMMHBIN J1abopaTopHbIi KomIuieke "TemmorexHuka"

(6 nmabopaTopHBIX padboT)

4 Buptyansubiii yaeOHbIN KOMIUIEKC «TenIoBbie 3IeKTPOCTaHIINN
Kommieke npeanasHadex 171 UCCIeI0BaHUS MTPOIIECCOB HACTPOMKH U HAJIAJKH CUCTEM
TETIOBOM JICKTPOCTAHIIMH, @ TAKXKE KOHTPOJISI © MOHUTOPUHTA COCTOSIHUS 3JICMEHTOB
CUCTEM BO BpeMs UX pabOThI U JEMOHCTPAIIMH BIUSHUS U3MEHEHUS TapaMeTPOB
anemeHToB. [Iporpamma comepxut rpaduyeckyro HHGOpMaIuio, H300paKeHUS
MOHHUTOPOB, TAHEJIN YIPABJICHUS U COOOIICHUS aBapUITHON CUTHAIN3AUU AaHAJIOTUYHbIE
peaIbHBIM.

B cocraB Bxoaur:
1. [lepcoHanbHbIN KOMIIBIOTEP, MOHUTOP, KJIABUATYPa, MbIIIIb.
2. [IpenycTaHoBIEHHOE CHIEMATM3UPOBAHHOE TPOTPAMMHOE 0OecTieueHIe

S) Kommrekt mimakatoB 560x800 mm, M300pakeHne HaHECEHO HA TUIACTHKOBYIO OCHOBY
TonmuHON 4 MM 1 pazmepoM 560x800 mm. M300pakenne 061a1aeT BOJTOCTOMNKUMH
cBoiicTBamu. Kaxkplii T1akaT UMeeT 3JIeMEHThI KPEIUICHUS K CTEHE.

5.1 | Dkcmyaranus TEIIOYHEPTeTUYECKUX YCTAaHOBOK U ceTeit (16 mit.)

5.2 | «Temmomaccoodmen» (16 mrT.)

5.3 | TypOunbl u 060pyAOBaHHE TETUIOBLIX cTaHImiA (16 1mT.)

6 DJNEeKTPOHHBIE TUIAKAThl J[eMOHCTpAIMOHHBIE KOMILIEKCHI Ha 0a3e MyJIbTHME 1A~
MPOEKTOpa (KOMIUIEKT 3JIeKTPOHHBIX Mm1akatoB Ha CD, mynbTumMenua-npoextop BENQ,
HOYTOYK, sKkpaH 1,5x1,5 m):):

a. TenmomaccooOmen (122 mmt.)

TypOunb! TeroBbIX cTaHiuii (21 mT.)
[Ipesentanuu:

1 Tennonepenaua

2 TemnoBbie U aTOMHBIE AIEKTPOCTAHITUH

3 Bunel, coctaB 1 HazHaueHHE TYpOWH TEIJIOBBIX CTAHIUI

4 TernoBbIie ceTH U TEMIOMOTPEOISFOIINE CHCTEMBI.

5 Metob! onpefieNIeHnst pacYeTHOW MOTPEOHOCTH B Mape U ropsiaeid BOJIE IS
TEXHOJIOTUIECKUX HYXK]I.

6 XapakTepHble peKUMBI U TpapUKU TEIIONOTPEOICHUS.

7 TemnnoBoii 6alaHC MPOU3BOACTBEHHBIX TOMELICHUH.

8 CyTouHbIE M CMEHHBIE TpaQUKU TEIIONOTPEOICHHUS.

9 Knaccudukanus TermnoBeix Harpy30k. Ce30HHBIE H KPYTIIOTOIOBBIE HATPY3KH.

10 Cuctembl TOPSYETO BOAOCHAOKEHHUS, OTOTUICHHUS

11 | Knaccudukamus cucteM ropsiuero BOJA0CHaA0KEeHUsI IPOMBIIUICHHBIX, KHUIIbIX U
OOIIIECTBEHHBIX 3JaHUH.

12 CuHcTeMbl BEHTHISIMN M KOHTUITHOHUPOBAHUS BO3TyXa MPOMBIIIUICHHBIX TTOMETIICHUI

13 Knaccudukanms cuctem KOHAUIIMOHUPOBAHUS BO3/IyXa.

14 | Meroxbl peryavpoBaHHs OTHYCKa TEIUIOTBI M3 CHCTEM  IICHTPAIU30BAHHOTO




TEIUIOCHAOKEHHU .

15 [IpucoeauHenne MOTPEOUTENEH TETIIOTHI K TETLIOBBIM CETSIM.

16 MeTob1 OnpeIeNieHrsT PACUETHBIX PAaCX0I0B BOJBI U TIapa MO y4acTKaM TEIJIOBOW CETH.
17 DKCIuTyaTanus CHCTeM TeTTIOCHAOKEHUSI IPETPUSATUHI

18 Haznauenue u knaccudukanusa TOL, ucnonab3yembIx B cucTeMax TEMI0CHAOKEHUS.

19 CxeMmbl OTITyCcKa TEXHOJIOTUYECKOT0 Mapa 1 ropsiueit Boasl ot TILI.

20 MeToan! U cXeMbl BOLOIIOAr0TOBKY Ha TOL.

21 | Pexwumsl paboTsl razoTypOuHHbIX TOLI.

BuneodmieMel:

[Tpunumn paboThl KOTIIA;

- [TapoBoii kored;

- [TapoBble TypOUHBI;

- [Iimams ropesnku;

- HBI/I)KGHI/IC KHUJIKOCTH B pa6oqu KOJIECE,

- KOpOTKOC 3aMbIKaHUCEC,

- TennooOMeHHUKWY;

- Typbuna K-800-240;

- Posxwur kotia;

- ' pagupHu;

- [Ipuniun paboTsl Hacoca

- DKCIuTyaTalus 3HeproodJoKoB;

- Pabora neasparopa;

- Ipunuun paboTs! AbIMOCOCA;

- [Ipuniun paboTel 1IEHTPOOEIKHOTO HACOCA;

- MHOFOCTynquaTLIﬁ HacCoC,

- Hacoc [THC-1.

- Kak paboraer TOC;

- Psizanckasg I'POC;

- Xabaposckas TOL]




[Tpunoxenue 1
MeTtoauyeckue yKkazaHusi 10 OCBOECHHIO U CUMIIJIMHBI
«CTOYHUKHU U CUCTEMBI TGHJIOCH8.6)I(CHI/IH»

1. MeToaunuyecKue YKazanusa i Oﬁy‘lalOIIII/IXCH 0o IMJIAHUPOBAHUI0 U OpraHu3alum
BPEMEHH, H606X0}1HMOF0 AJIF OCBOCHUSA TUCHUIIJIUHBI.

W3ydeHne pekoMeHayeTCcsl HauyaTh ¢ 03HAKOMJICHHSI ¢ pabodeil mporpaMmoii JUCIUTUIINHBI,
€e CTPYKTypOll U coAepKaHHEeM pa3lenoB (Moaynei), (OHIOM OILEHOYHBIX CPEACTB,
O3HAKOMUTHCA C yT-IGGHO-MeTO[[I/I'-IGCKI/IM u I/IH(l)OpMaHI/IOHHbIM 06GCH6‘-IGHI/ICM JUCHUITIINHBI.

Jucturmiuaa «MCTOYHMKM M CHCTEMBl TEIUIOCHAOKCHHS»  COCTOMT M3 18 CBS3aHHBIX
MEXIy 0000 TeM, 00ECIIeYMBAIOIIUX MTOCIIEI0BATEILHOE U3YUCHHE MaTepurara.

O6Y‘ICHI/IC 10 JUCHHUIIIINHE «VICTOUYHHUKH U CUCTEMEI TeHHOCHaG)KeHI/IH» OCYHICCTBJIACTCA B
clenyrImux GopMax:

1. AyauropHble 3aHTUS (JICKIUU, TPAKTHYCCKHE/CEMUHAPCKUE 3aHATHS).

2. CamocrostenbHas pa0oTa CTyAeHTa (MOArOTOBKAa K JIEKLUSAM, NPaKTHYECKUM/
OPaKTUYECKUM 3aHATHsAM, Tecrtam/pedeparam/moknanam/scce, U WHBIM (popMaM MUCHMEHHBIX
paboT, BHIIIOJHEHHUE aHAIM3a KeMCOB, MHAMBUIyalbHAsl KOHCYJIBTAIUS C IPENOIaBaTeIeM).

3. UntepaktuBHBIE (OPMBI TPOBEACHUS 3aHATHH (KOJUIOKBUYM, JIEKIUS-IUCKYCCHS,
IpYMNIIOBOE pelieHue Keica u 1p.opMel).

VuebHbIl MaTepuall CTPYKTYPUPOBAaH M H3Y4YEHUE JUCLMIUIMHBI TNPOU3BOJUTCA B

TEMATHYCCKOU IoCICa0BAaTCIBHOCTH. Ka)KIIOMy HDaKTI/I‘-IeCKOMV/ CCMHUHAPCKOMY 3aHATUIO H

CaMOCTOSTEJIbHOMY M3YyYEHHIO MaTepuaa MpeIIecTBYeT JIEKIUs 10 JaHHOH TeMe. O0yyaroimuecs
CaMOCTOSITENILHO MPOBOJAT MPEABAPUTENBHYIO MOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE U
TBOPUYECKOE y4acTHE B OOCYX JAEHUHM TEOPETHUUECKUX BOIPOCOB, pa300ope NMpoOIEMHBIX CUTYallul U
IIOUCKOB MyTeH ux pemeHus. MHorue mpobiaembl, U3ydaeMble B Kypce, HOCAT AMCKYCCHOHHBIN
XapakTep, YTO NpEeANoyaraeT MHTEPAKTUBHBIA XapakTep IMPOBEICHUS 3aHATUH Ha KOHKPETHBIX
npUMepax.

Onucanue MOCJIEIOBAaTEIbHOCTH ASHCTBUI 06yqafomerocsl:

IIpn u3yueHMHm Kypca cieayeT BHUMATEIbHO CIYIIaTh M KOHCIIEKTUPOBATH MaTrepHall,
W3JIaraéMblii Ha ayJWTOPHBIX 3aHATUAX. JUIA1 ero NHOHMMaHUS M KadeCTBEHHOIO YCBOCHMS
PEKOMEHYETCs CIIEYIOLIas ITOCIIEI0BATEIbHOCTD JEUCTBUN:

1. Tlocne oxoHuaHHsI Y4eOHBIX 3aHATHH JUIs 3aKpeIJIeHHs MaTepuana MPOCMOTPETh U
001yMaTh TEKCT JIEKIIMH, IPOCITYIIaHHOW CEeroJiHs, pa3o0paTh paccMOTpeHHble npuMepsl (10 — 15
MHUHYT).

2. IIpy mOATrOTOBKE K JISKIIUH CIEAYIOMIETO JHS MOBTOPUTH TEKCT MPEABLAYINEH JeKIHH,
HOyMaTh O TOM, Kakasi MOXKeT ObITh crieyromas Tema (10 - 15 munyT).

3. B Teuenue Henmenu BeIOpaTh BpeMs JUIS pabOTHI ¢ JIMTEpaTypoil B Ombmmoreke (mo 1
qacy).

4. Tlpy DOATrOTOBKE K MPAKTHYECKOMY/ CEMHUHAPCKOMY 3aHSATHIO MOBTOPUTH OCHOBHBIE
MOHSTHS IO TEME, U3YUUTh NPUMEPHI. Pellas KOHKPETHYIO CUTYyallHIo, - NPEABAPUTENBHO MOHSITH,
KaKol TeopeTH4ecKUii MaTeprall Hy»KHO UCIOb30BaTh. HaMeTuTh uiaH pemieHus, nornpoooBaTh Ha
€ro OCHOBE pelInTh | - 2 mpakTHuecKue cuTyanuu (J1ad.padoTsr).



2. Meroauveckue yKa3zaHus 1o padore o0yyarommxcsi BO BpeMsl POBeAeHUs JIeKIUii.

Jlekiuu  fal0T  0OydYaroOUIMMCS  CHCTEMAaTU3MPOBAHHBIE 3HAHMA IO  JUCIHIUIMHE,
KOHIEHTPUPYIOT X BHUMaHHE Ha HaumOoJjee CIOXKHBIX U BaXKHBIX Bompocax. JIekiuu oObIYHO
U3JIAraloTCs B TPAIUIIMOHHOM WM B MIPOOJIEMHOM cTHiie. JIJis CTy/I€HTOB B OOJIBIIMHCTBE CIIy4aeB
B mpobnemHoM ctwie. IlpoGnemMHBI  CTUIL  MO3BOJSET  CTUMYJIHUPOBATh  AKTUBHYIO
MO3HABATENIbHYIO JESITEeNbHOCTh OOYYarolMXCSd W WX HMHTEpec K AUCUHUIUIMHE, (POpMHpOBaATh
TBOPYECKOE MBIIUICHUE, TPUOETaTh K MPOTHBONOCTABICHUSM U CPAaBHEHHUSM, JIEJIaTh 0000LIICHUS,
AKTUBU3UPOBATh BHUMaHUE O0YUYAIOMIUXCS IIyTEM MOCTAHOBKU MPOOJIEMHBIX BOIIPOCOB, MOOUIPSATH
JUCKYCCHIO.

Bo Bpemsi NEKIMOHHBIX 3aHATUH PEKOMEHAYETCS BECTH KOHCIIEKTHPOBAaHHE Y4eOHOTO
Marepuaia, oopaiars BHUMaHue Ha (POPMYITUPOBKU U KaTETOPHUHU, PACKPBIBAIOIINE CYTh TOTO HIIU
WHOTO SIBJICHUS, WU IIPOLECCOB, BBIBOJBI U IIPAKTUYECKUE PEKOMEHIALIUN.

KoHcnekT nekuuu aydiie noapas3aessaTh Ha MYHKThI, COOI0/1as KPacHYI0 CTPOKY. DTOMY B
OonpmION cremeHW OyAyT CcrHocoOCTBOBaTh  BOMPOCHI  IUIAHA  JIEKIMM, IPEII0OKEHHBIE
npenogaBarensiM. Crnenyer oOpamaTb BHUMAaHHE Ha aKIEHTHI, BBIBOJbI, KOTOpBIE JEJIaeT
npenoaaBarejib, OTMCUasa HauOoJiee BaKHbIE MOMEHTHI B JICKHMOHHOM MAaTCpUaJIC 3aMCHaHHUAMU

«BAXHO», «XOpOIIO 3aliOMHUTL» H T.II. MoxHO ACIaTb 3TO MW C IMOMOMLIBIO Pa3HOUBCTHBIX
MapKCPOB NI PYYCK, IOAUYCPKHUBAA TCPMUHBI U OIPCIACIICHUSA.

[lenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpallleHHi, a0OpeBuaTyp u
cumMBOJIOB. OnHAKO MpW JajbHEHIIeld padoTe C KOHCIEKTOM CHMBOJIBI JIYYIIE 3aMEHHUTH
OOBIYHBIMH CIIOBAMH JJISL 6I)ICTp0FO SPUTCIILHOIO0 BOCIIPHUATUSA TCKCTA.

PaboTtast Hajg KOHCHEKTOM JIEKIMH, HEOOXOIUMO HKCIIOJIF30BaTh HE TOJIBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JMTEPaATypy, KOTOPYIO JONOJHUTEIBHO PEKOMEHJIOBAJ IpernojaBaTellb.
HmeHHO Takas cepbe3Hasi, KpOnominBas padoTa C JIEKIIMOHHBIM MaTepUajioM IO3BOJUT TITyOOKO
OBJIAJIETh TEOPETUYECKUM MATEPUATIOM.

Temaruka nexuuil gaercs B paboueil mporpaMmme JTUCHUIUIMHBIL.

3. Mertoaunyeckue YKa3aHus o0yuarommmcst no MOAr0TOBKE K
NPaKTHYeCKUM/CEeMHUHAPCKUM 3aHSATUSIIM.

Ha HDaKTI/I‘IeCKI/IX/ CCMHUHAPCKUX 3aHATUAX TMPUBETCTBYETCA AKTHBHOC Y4YaCTUC B

00CYX/ICHUM KOHKPETHBIX CHUTYyallui, CIIOCOOHOCTh HAa OCHOBE MOJYYEHHBIX 3HAHWNA HAXOIUTh
HauOosiee A(PEKTUBHBICE PEIICHUS TOCTABJICHHBIX NPOOJIEM, yMETh HAaxOJWUTh TOJIE3HBIN
JIOTIOJTHUTENbHBIMATEPUA MO TEMAaTUKE CEMUHAPCKHUX 3aHATHIA.

CryneHTy peKoMeHayeTcs CIeAyIoas CXeMa MOATOTOBKU K CEMUHAPCKOMY 3aHATHUIO:

1. O3HakoMJIeHHE C IUIAHOM IPAKTUYECKOT'0/CEMHUHAPCKOT0 3aHATHS, KOTOPBIM OTpa)kaeT
CoJIep>KaHUEIPEITIOKEHHOM TEMBI,

2. [TpopaboTaTh KOHCIIEKT JICKIIHIA,

3. [IpounTaTh OCHOBHYIO U JOTIOTHUTEIBHYIO JTUTEPATYPY.

B mpormecce MmMoOArOTOBKM K MPaKTUYECKUM 3aHATHSAM, HEOOXOJUMO OOpaTUTh 0coboe

BHUMAaHHE HAa CaMOCTOATEIIbHOE HM3YYEHUE PEKOMEHJIOBaHHOM Jteparypel. [Ipu Bceil momHOTE



KOHCIIEKTUPOBAaHUS JIEKIIMM B HEM HEBO3MOXKHO W3JIOKUTh BECh MaTepual H3-3a JUMHUTA
aynmuTopHbIX 4acoB. [loaTomy camocTosiTenbpHas paboTa ¢ ydeOHHMKaMU, Y9€OHBIMU TTOCOOHSIMH,
HAay4HOM, CIIPaBOYHOW JINTEpaTypod, MaTepHallaMM I[EPUOAUYECKUX u3NaHui U MHTepHera
sBsieTcs Hanbosee PPEKTUBHBIM METOJOM TOJYYEHHUS JOTOJHUTENBHBIX 3HAHUHM, MO3BOJISET
3HAUUTENBHO aKTUBH3UPOBATH MPOIECC OBJAJACHUS WHGpOpMaIMel, crocodcTByeT Oonee
rI1yOOKOMY YCBOGHHUIO M3y4aeMoro Marepuaia, GOpMUPYET y CTYyJEHTOB OTHOILIICHHE KKOHKPETHOM
npobsieme. Bce HOBbIE MOHATHSA MO U3y4aeMOW TeMe HEOOXOAMMO BbIYYUTh HaW3YCTh M BHECTU B
rioccapuii, KOTOPbIH 11eJ1eco00pa3HO BECTH C CaMOT0 Hauaia U3ydeHHs Kypca;

4. OTBETUTH Ha BOMPOCHI IIJIaHA TPAKTUYECKOTO/CEMUHAPCKOTO 3aHSTHS;

5. BBINIOJIHUTE JJOMallIHEE 3alaHuE;

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

7. Ilpu 3aTpynHeHusIX cHOpMyIUPOBaATH BOMPOCHI K MPENOAaBaTENIO.

PesynpTar Takoil pabOThI JODKEH NPOSBUTHCS B CIHOCOOHOCTH CTYyJIEHTa CBOOOIHO

OTBCTUTH HAa TCOPETHYCCKUEC BOIIPOCHI IIPAKTHKyMa, BBICTYIIATh U Y4aCTBOBATh B KOJIJICKTHBHOM
06CY)KI[GHI/II/I BOIIPOCOB H3y‘la€M0ﬁ TEMBI, IIPAaBUJIbHO BBIIIOJHATh IPAKTHYCCKHUE 3alaHUs W MHBIC

3alaHuA, KOTOPBIC JAaOTCA B (1)OH,[[€ OLCHOYHLIX CPCACTB AUCHHUILINHBI.

3. Meroanuyeckue YyKa3aHMs OOYYAKIIMMCH 10 OPraHM3aLMH CAMOCTOSTEIbLHOMI
padoThl.

Ilenp opraHM3amuMu  CaMOCTOSTENIBHOW paboThl MO JAUCHUIUIUHE «VICTOYHMKM M CHCTEMBI
TEIUIOCHAOXKEHUS» - 3TO YIIyOJICHWE W paclIMpeHHe 3HAaHWW B OO0JIACTH 3HEProoOecredeHus
NPEINPUATHA, K PEHICHUIO BOIPOCOB IPOCKTUPOBAHUS, JKCIUTyaTallMM W COBEPIICHCTBOBAHHMS
cucTeM oOecreueHus MPEANpUsATHI TEIJIOTOW mapa W ropsiuedl Boabl; (opMHUpOBaHUE HABBIKA M
MHTEpeCa K CAMOCTOSATEIIbHOM MMO3HABATEIBHOM I TETLHOCTH.

CamocrositenbHass paboTa OO0ydYalOMMUXCA SBIAECTCS BaXKHEWUIIMM BUJIOM OCBOEHUSA
COACPpIKAaHNA OUCHUILIMHBI, MOATOTOBKHW K MNPAKTHUYCCKHUM 3aHATUAM U K KOHTpOJIbHOfI pa60Te.
Croma e OTHOCATCS M CaMOCTOATEIbHOE YIIyOJIeHHOEe M3yYeHUE TEeM JUCIHUILTUHBL
CamocTosTenbpHass paboTa MpencTaBIseT CO0OW TMOCTOSHHO JAEUCTBYIONIYIO CHCTEMY, OCHOBY
00pa30BaTeNBLHOTO MpOIlecca U HOCHT HCCIEAOBATEIbCKUN XapaKTep, YTO MOCIYKUT B OyAyIIeM
OCHOBaHWEM JJI1 HalWCaHUS BBIMYCKHOM KBaTU(UKAIIMOHHOW paboOThl, MPaKTHYECKOTO
IIPUMEHEHHS MTOJTYYEHHBIX 3HAHUM.

OpraHu3anus caMOCTOSATENbHOM paboThl 00ydaromuXxcs OpUEHTHpYeTCsl Ha aKTHBHbBIE
METO/bI OBJaJIeHHUs] 3HAHUSMH, pa3BUTHE TBOPYECKHX CIIOCOOHOCTEH, Mepexoj OT MOTOYHOro K
MHAUBUAYAIN3UPOBAHHOMY 00YUYEHHIO, C YUETOM NMOTPEOHOCTEN M BO3MOXKHOCTEHN JINYHOCTH.

HpaBI/IHLHaH opranu3anusa CaMOCTOATCIbHBIX yLIe6HBIX SaHHTHﬁ, X CHCTCMAaTUYHOCTD,
uenecoo6pa3Hoe IJIaHUPOBAHUEC pa6oqer0 BPEMCHHU IMO3BOJIACT CTYACHTAM pPAa3BHUBATb YMCHUS H
HaBbIKHM B YCBOCHHWU U CUCTEMATU3allNN npno6peTaeMr,1x 3HaHI/II\/JI, o0ecreynBaTh BHICOKUI YPOBCHB
YCII€EBAEMOCTHU B ICPUOJ O6y‘l€HI/I${, IMMOJIYYHUTH HABBIKU IMOBBIIICHUA HpO(i)eCCI/IOHaJ'H)HOFO YPOBHA.

[TonroroBka K MPakTUYECKOMY 3aHSATHIO BKJIOYAET, KpoMe MpopabOTKHM KOHCHEKTa U
MPEe3EHTALMU JIEKIIMH, TIOUCK JIUTEpPaTyphbl (II0 PEKOMEHIOBAaHHBIM CIIMCKaM M CaMOCTOSATEIbHO),
MOJTOTOBKY 3arOTOBOK JUIsl BBICTYIUIEHHH IO BOMPOCAM, BBIHOCHUMBIM JUIsl OOCYXKACHHS IO
KOHKpEeTHOM TeMe. Takue 3aroTOBKM MOTYT BKJIIOUATh LIUTATHI, (PAKThl, COMOCTABICHHE PA3IMUHbIX
no3uiuii, codctBeHHble MbIciu. Ecnau mpobiiema 3auHTEpecoBaja 00y4aroIIerocs, OH MOXET
HOJATrOTOBUTH pedepar M BHICTYNHUTh C HUM Ha MpPaKTU4YecKoM 3aHATHH. [IpakTHueckoe 3aHATHE -
3TO, MpPEXJae BCEro, TUCKYCCUs, OOCYKICHHE KOHKPETHOH CHTyallMM, TO €CTh Ipearnojaraer



YMEHHE BHHUMATEIBHO CIyIIaTh WIEHOB MaJON TPYNIbl M MOJEpaTopa, a TakkKe craparbcs
BBICKA3aTh CBOE MHEHHUE, BHICKAa3bIBaTh COOCTBEHHBIE UJIEU M MPEAJIOKEHHUS, YTOUHATh U 3a/1aBaTh
BOTIPOCHI KOJIIEraM M0 0OCYXKICHHUIO.

[Ipu mOArOoTOBKE K KOHTPOJIBHON paboTe 00y4YarOmUNUCs TOJDKEH TOBTOPATH MPOMICHHBIN
MaTepuajl B CTPOTOM COOTBETCTBHM C Y4EOHOH NpOrpaMMOM, MCIONb3ys KOHCIEKT JEKIUH U
JUTEpaTypy, PEKOMEHJIOBAaHHYIO MpernonaaBaTeneM. [Ipn HEOOXOIUMOCTH MOXKHO OOpaTHThCS 3a
KOHCYJIbTallUeH U METOIMYECKON TOMOLIBIO K IIPEI01aBATENIO.

CamocrosTenbHas padoTa peau3yercs:

— HETMOCPEICTBEHHO B MPOIECCEe ayTUTOPHBIX 3aHSATUN - Ha JICKIUAX, MPAKTHYCCKHUX
3aHATHUSAX;

— B KOHTAKTE C MMPETNOJIaBaTe]IeM BHE PAMOK PaCIMCaHUs - Ha KOHCYJBTAIUAX 110 y4eOHBIM
BOIIPOCaM, B X0Jieé TBOPUYECKUX KOHTAKTOB, IPHU JIMKBUJAIUH 33J0KEHHOCTEH, IPHU BBINOJTHEHUN
WHAWBUIYAIbHBIX 3a/IaHUHN U T.1I.

- B OumOimoreke, noma, Ha Kadeape NpHU BBITOTHEHUU OOYYAOIIMMCS YYEOHBIX H
MPAKTUYECKHX 3a7ad.

Buast CPC u kputepuu o1ieHOK

(o 6amnbHO-peiTuHroBoM cucteme [ THTY, CPC onenuBaercs B 15 6amios)

Pedepar

Jloxmazg

Occe

YyacTre B MEpOIPUATHIX

NS

Tembl 111 caMOCTOSITEIbHOM paboThI IpomnucaHbl B paboueil mporpamMme AUCLUILIUHBL.
D¢ eKkTUBHBIM CPEACTBOM OCYILECTBIECHUS O0OYYalOLUIMMCS CaMOCTOSITENIbHOM pPabOTHI ABISETCA
AIIEKTPOHHAsT MH(POPMALMOHHO-00pa3oBaTelbHasl cpella YHHBEPCHTETa, KOTOpas OOeCIeYrBaeT
JOCTYI K y4yeOHBIM IJIaHaM, pabodyuM IporpaMmmaM JUCHUIUIMH (MOJYJel), MpakTUK, K U3AaHUSIM
AIIEKTPOHHBIX OMOJIMOTEYHBIX CUCTEM.
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