Lokyve MBHRCBERC TRO HAY KN BBBICILIEIO OBPA3BOBAHUS U POCCUMCKON ®EJIEPALIMUA
gﬁoﬁwﬁg (¢} 1 TOCYJIAPCTBEHHbBIN HE®TSHON TEXHUYECKU YHUBEPCUTET

en laBanosuy

LlonxHocto: Pextop uMeHn akaaemuxka M. |/I. MMIUIMHOHIIUKOBA
[ata nognucanus: 18.11.2025 13:48:38
YHUKanbHbI MPOrpaMMHbIA KIKOY:

236bcc35¢c296f119d6aafdc22836b21db52dbc07971a86865a5825f9fa4304cc

YTBEPKIAID»

U. L. l“aﬁpa()‘qlv(ou.._u 7
« 1INy Ll 2025r.
PABOYAS ITPOTPAMMA
JUCLUTITIUHE

«MCTOYHUKHA U CUCTEMBI TEIIVIOCHABKEHUS»

HanpasJieHue noAroToBKu:

13.04.01 - TermmosHepreTHKa U TEMJIOTEXHUKA

HanpasJjieHHOCTDH
TerutosHepreTrka v TEIIOTEXHUKA

KBanupukanus

Marwuctp

I'on mavana noarorosku — 2025

['po3usrii — 2025



1. Hear u3agaum JTUCHUILITHHBI

OcHoBHasi 1Hejb Kypca: «VICTOYHUKH M CHUCTEMBl TEIJIOCHAOXKCHUS» SBIISCTCS IMOATOTOBKA
00yJaromuXxcst , CIeUATU3UPYIOMUXCST B 00JacTH SHEProoOecneyeHus MPeAnpUsTUid, K PEIICHUIO
BOIIPOCOB  IPOEKTUPOBAHUS, OKCIUTyaTalldd M  COBEPIICHCTBOBAHUS CHUCTEM OOecredeHHs
NPEINPUITHH TEIJIOTOM mapa v ropsiuei BOJIbI.

33}13‘11/1 JAUCHUILIMHBI. O3HAKOMJICHUEC CTYJACHTOB C OCHOBHBIMH CXCMHBIMH U KOHCTPYKTUBHBIMU
PEICHUAMM, UCITIOJIB3YEMBIMU B COBPEMCHHBIX CUCTEMAX Tel'IJ'IOCHa6)KeHI/IH, " C IIpUHOUIIAMU U
MCTOAaMHU COBCPUICHCTBOBAHUSA CUCTEM U UX 3JICMCHTOB.

2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl
VYuebnas aucuuruinHa «VICTOYHMKM M CHCTEMBI TEIUIOCHAOXKEHUS» SBISIETCS IUCIHUILIMHON IO

BbIOOpY YacTd, GOPMHUPYEMOI y4acTHUKAMH 00pa30BaTeIbHBIX OTHOIIEHHH B yueOHOM mrane OOIT
HanpasiieHus: 13.04.01 «TennosHepreTuka U TEIUIOTEXHUKA» M NPELyCMOTPEHA Ul U3ydeHus B 4
ceMmecTpe, Oa3upyercss Ha 3HaHUM OOIIETEXHUYECKUX M CIELUAIbHBIX AUCUUIUIMH: VIH)XeHepHbIH
skcnepuMeHT, COBpeMEHHbIE MPOOJIEMbl TEMJIOIHEPIeTUKU, TEIIOTEXHUKM M TEIUIOTEXHOJIOTH,
VIHHOBaIlMOHHBIE TEXHOJOIMHM HPOM3BOJCTBA 3JIEKTPUUECKOM W TemaoBoil sHepruu, IIpoGiemsl
HEPro- M PpPecypcocOepekeHUs B TEIUIODHEPreTHKE, TEIJIOTEXHUKE U  TEeIUIOTEXHOJIOTUsX,
TermomaccooOMeHHBIE — TIpollecCBl W OOOpYIOBAaHHME  SHEPIeTHKH,  METOJBl  pacydeTa
TEIIOMAacCOOOMEHHBIX MPOLECCOB, BOIHO-XMMUYECKHE PEKUMBI TEIUIOOHEPTETHUECKUX YCTAHOBOK.

3. IlepedyeHb IIAHHPYEMBIX pe3yJbTATOB OOy4eHUs] IO AUCHMILIMHE (MOAYJIIO),

COOTHECCHHBIX ¢ THAUKATOPAMU T0CTHKCHUSA KOMIIeTEHIIMI.



Taoauna 1

I[Inanupyemble pe3y/bTaThl

Ko mo ®I'oC NHaukaTopsl J0CTHKEHUS 0o0y4eHHUsI O AUCHHILINHE
(3YB)
npogeccuoHaJbHbIE
IK-2 CIIOCOOHOCTBIO K — TIK-2.1. AHanu3upyer
paspaboTke MEpONPHSTUH 110 uH(popMarHIo 1o Hopeiimuym | SHATH:
COBCPINCHCTBOBAHHIO B MHPOBOM Maciirade — obmue 3aKOHOMEPHOCTH
T66XHOJIOI‘I/II/I 6HpOI/13BgI[STBav, pa3paGoTKaM TeXHOJIOTHiA U3MEHEHHUS notpeOieHus
obecrieuenuto OecriepeOonHON
P . NPUMEHSEMBIX Ha JAHHOM TEIUIOTHI MPEANPUATHIMU MIPH
paboTsl, MIPaBUILHOMN WU3MEHEHUSX 1apaMeTpoB
MNPEINPUATHH U TIpeiaract
JKCITyaTallid, pEeMOHTa U Hapy)KHOTO BO3AyXa U 1O
TOTOBBIE PELICHUS 10 UX "
MOJIepHHU3aUU p yacaMm pabouell CMEHBI,
SHEPreTHYECcKOro, BHC/PCHHIO; —  MeTOoJbl ornpezeneHus
TEIUIOTEXHUUECKOTO u — [IK-2.2. BoipabaTbiBaeT BEJIMYMH PACXOJI0B TOIIMBHO-
TEIUIOTEXHOIOTMYECKOTO TJTaH MEPOTIPUATHH U AHEPreTUUECKUX pecypcoB
000py0BaHUS. IIOCJIEI0BATEIbHOCTD Pa3sHbIMH THITaMH
MPOBEJICHUS OIepalnii Mo TCITOTCHEPUPYIOIIIX
YCTaHOBOK;
COBEPIICHCTBOBAHUIO
TEXHOJIOTUYECKUX pemeHnit | YMeTh:

U N10CJIE0BATENILHOE
BHCIPCHHUC UX B
IIPOU3BOJCTBEHHBIN IPOLECC;

— ITIK-2.3. Ucnons3yer
COBPEMEHHbIE HOPMATUBHBIE
METO/Ibl OIIPEEIICHHUS
paboTOCIIOCOOHOCTH
000py10BaHUs1, HA OCHOBE
rpaMOTHON pabOTHI C
TE€XHOJIOTUYECKON
JIOKYMEHTaIEMH,
TEXHUYECKUMHU
perJamMeHTaMy U nacnopTamu
CBOEBPEMEHHO COO0IIaeT
PYKOBOJICTBY O
HE00XO0AUMOCTH MPOBEICHUS
€ro peMOHTa U
MOJIEpHU3ALIMH.

—  BBIABJIATH PACUETHBIE PEIKUMBI
paboThl KaXJIOTO W3 3BCHBLEB
CHCTEMHI ;

BJAJ1€Th:

— HaBbIKaMH pacye€Tta CUCTEM
TEIUIOCHAOKEHUS )51 €
9JICMCHTOB C HMCIIOJIb30BAHUEM
KOMITIBIOTCPHBIX TeXHOHOFI/Iﬁ;

—  METOJaMu
OnpeeaeHus
pacyeTHBIX  PacxoJ0B
BOJBI M Tapa 10
y4JacTKaM  TEIJIOBOM
CeTH




4. O0beM IMCUMILVIMHBI M BUABI Y4e0HOI padoThI

Taoauna 2
Bcero Cemectpsl
Bun yueOHo# padoThl HacoB/ 3a4.ex. O(]I-)O 3;0
(01010) 300
KonrakTHas pa6oTa (Bcero) 48/1,3 20/0,6 68/1,9 20/0,6
B toMm uncne:
Jlexuuu 32/0,9 10/0,3 32/0,9 10/0,3
[TpakTHYecKHe 3aHATHS 16/0,4 10/0,3 16/0,4 10/0,3
CeMuHapbl
JlaGopaTopHbie pabOThI
CamocrosiTejbHasi padora (Bcero) 96/2,1 124/3,3 76/2,1 124/3,3
B ToMm uncne:
KypcoBas npoekt (pabora)
Pacuerno-rpaduueckue paboTsl
UTP
Pedepatsr 24/0,7 52/1,4 24/0,7 52/1,4
Jlokmaasl
[Ipe3enTanuu
U (unu) opyeue 6udvl camocmosmenbHol pabomoi:
[TonroroBka k 1a00PaTOPHBIM paboTaM
[ToaroroBKa K MPaKTHYECKUM 3aHSITHSIM 36/1,0 36/1,0 36/1,0 36/1,0
[ToaroroBka k 3auery
IToxroroBka K dK3aMeHy 36/1,0 36/1,0 36/1,0 36/1,0
Bun npomexyTouHOM arTecTauuu
Bun otueTHOCTH SK3aMeH | oK3aMeH | ok3amen | o oaMCH
144
BCETI'O B uacax 144 144 144

O0uas Tpy10eMKOCTh
AHCIHUIIHHEL BCETI'O B 3a4. equHHIIaX 4 4 4 4




5. Coaep:xanue TUCHUIINHBI

5.1 Pasne.mﬂ AUCHUIIJIMHBI 1 BH/IbI 3aHATHH

Taoauna 3
Yacwl
Ne HaumenoBaHue pa3iena Hacwt Hacer npaktudeckux | Bcero uacos
/0 | TMCHUILIAHBI 10 ceMecTpam JCKIHOMALIX | 1abopaTopy (ceMHHAPCKHUX)
3aHATHUH bIX 3AHATHHU T
0P0 | 300 | OP0 | 3@0 020 300 | OPO | 300
1 TemoBbie CETH U TEIIOMOTPEOIIAIONINE 2 9 4
CUCTEMBEI.
Mertoap! onpenieseHus MoTpeOHOCTEN
2 | IPOMBINUICHHBIX MPEANPUATHH B 2 1 2 2 3
TEIJIOBON YHEPTUH
3 CuHcTeMBbI TOPSYETO BOJJOCHA0KCHHSI, 5 9 4
OTOIUICHUS
[Ipucoenunenue norpedUTENEH TEMIOTHI
4 | X TCTUIOBBIM CETAM. Metoauka 5 9
THJPABIIMYECKOTO PACCTa TEMIOBBIX 1 5 3
ceTeit
5 TemnoBo # NPOYHOCTHOM  pacyeTsl 2 5 4
TEIUIOBBIX CETEH.
6 [Tpon3BOICTBEHHBIC U OTONUTEILHBIC 2 5 4
KOTEJIbHBIE. 1 1 5
7 TemnoBbie CXeMbI KOTENBHBIX H 2 5
METOJIMKA UX pacyera.
8 DKcITyaTalus CUCTEM TeIJIOCHA0KEeHUS 2 9
TIPEATTPUSTHI 1 1 5
9 Opranuzaius oO0CIy>KUBaHUS U PEMOHTA 2 9
TETUIOTEXHUYECKOTO0 000pYI0BAHHSI.
[Taporyp6unnsie TOL[ kak HCTOYHHUKH
10 | reHepamum  TEIUIOTBI B CHUCTeMax | 2 2 4
TETJIOCHAOKEHUSI. 1 1 2
11 CxeMBbI OTITyCKa TEXHOJIOTHYECKOTO Tapa 2 5
u ropsiueit Boas! ot TOIL]
12 BBI60p OCHOBHOT'O ¥ BCIIOMOTaTEILHOTO 2 2
obopynosanus TOII.
13 ["a3oTypOuHHBIE U TApOTa30BbIE 2 2 9 1 4 3
ANEKTPOCTAHIIUN
14 | ATOMHBIE HCTOYHUKH TEIUIOCHAOKEHUS 2 2 4
MTI'I-31eKTpOCTaHIIMN U UCTOYHUKH
15 | remmnocHaGxeHMsI HA BO3OOHOBIISEMBIX 1 1
SHEpropecypcax 2 1 3
16 PerynupoBanue oTycka TEmaoTH B 2 1 3
CHUCTEMAaX TETUIOCHAOKEHUSI.
HcTOYHUKH TETUIOTHI CUCTEM
17 TEII0CHA0KEHNSI BTOPUYHBIX 1 1 1 1 5 9
SHEPropecypcoB. DKOHOMHUS TOILIIHBA.
OnTUMHU3aIs CUCTEM TEIUIOCHAOKEHUS.
HUTOI'O: 32 10 16 10 48 20




5.2 JlekKuMOHHBIE 3AHATUA

Taoauna 4

Haumenosanue
pa3aeia TUCHUNJIMHBI

Coaeprxanue pasiena

2

3

TemnoBbie ceTH U
TETUIONOTPEOIIAIONINE
CHUCTEMBI.

Brenenue. lIlpeamer u conepkanue Kypcea.

Ha3nauenue u o00sacTb NIPUMEHEHUS HCTOYHMKOB M CHUCTEM
TeriocHaOkeHust  npeanpustuii. COBpeMEHHOE COCTOSIHHE H
NePCIEKTUBBI Pa3BUTH TEIIOIHEPreTuku B Poccun u 3a pyoGexom.
IIepcniekTuBBI pa3sBUTUA TEIUIOCHA0KEHUS B Poccun.
Okosnorudeckue 3anadu. OUnCTKa IPOU3BOJACTBEHHBIX CTOYHBIX BOJ
OT BPEIHBIX BEIOPOCOB.

TennoBele cetn U TEIIONOTPEOIAIONIME CUCTEMbl KaK OCHOBHBIE
3BEHbS CHUCTeMbl TermocHaOxkeHus. (OCHOBHBIE HaIpaBICHUS
pa3BUTHS CHUCTEM TEIUIOCHAOXKEHUS B JAPYrHMX CTpaHax. 3ajayu
COBEpIICHCTBOBAaHUSA  cHUCTEeM  TerulocHaOxkeHus.  [IpoGnembl
JanpHero  TerocHaOxeHus.  KomOuHMpoBaHHas — BbIpaOOTKa
TEIUIOBOM W DJEKTpUYECKOM  3Hepruil.  [IpombluieHHOE
TEIUIONOTPEOJCHUE, YPOBHM  TEIUIONOTPEeOJICHUsS  pa3IMuYHbIX
OTpaciiel IPOMBILLICHHOCTH.

Mertob1 onpeneseHus
noTpedHoCcTeH
MIPOMBIIIIJIEHHBIX
NPEATNPUATHHI B
TEIUTIOBOM SHEPTUn

CucreMbl OTOIUICHHUS, BEHTUJISILIUU, TOPSYEr0o BOJOCHAOKEHUS U
napocHaOxeHus: npeanpusTuid. Mx HazHaueHue. TexHOIOTHYECKOE
norpediieHne mapa W Topsiueld BOAbl.. MeToabl ompeseNeHus
pacyeTHOM mMOTpeOHOCTM B Tape ¢ Topsdyer Boae s
TEXHOJIOTUYECKUX HYXKJ. XapakTepHble pPEXKUMBbl U Tpaduku
teronorpediienus. ['opsiuee BomOCHAOXKEHHE, €ro Ha3zHA4YCHHE,
TpeOyemble mapameTpbl. MeToabl  ONpelesieHuss  PacyeTHOU
MOTPeOHOCTH B TEIUIOTE. XapaKTepHble TpaduKu TOTPeOICHUSI.
Oronnenne MNpPOMBIIUIEHHBIX 34aHM. Pacder  BHYTpEeHHHX
TEIUIOBBIIETICHUI B MPOM3BOJCTBEHHBIX II€XaxX. TeroBoi OaiaHC
IIPOU3BOJCTBEHHBIX  NoMeleHnid.  OmnpenesneHne  pacyeTHOTO
pacxoia TEIUIOThl Ha OToIvieHHe npeanpustuid. CyTouHble U
rofioBele  rpaduku  TemiIonoTpedieHus. Onpenenenue
MoTpeOHOCTEH B TEIJIOTE W XO0Jiofie. PexuMbl pabOThI U METOJIbI
pETYJIMPOBaHMsI MPOMBILUIEHHBIX CHCTEM KOHAMIIMOHUPOBAHUS
Bo3ayxa. Pexumbl paborel. TpeOyemble mapameTpbl TeIuIa.
CyTouHble U CMEHHBIE TpaQUKH TEIIONOTPEOICHHS.

Metoauka omnpeneneHuss MaKCUMAIbHBIX, CPEAHMX M TOJ0BBIX
norpeOHOCTEl B TEMJIOTE KaXAbBIM THIIOM IOTpeOuTeINeH.
Knaccudukanus TemnoBsix Harpy30K. Ce30HHbIE U KPYIJIOTOJ0BBIE
Harpy3sku. Meroauka pacyera TOTepb TEIJIOTHl  3/IaHUSMHU.
Tennossle Harpysku MPEATPUITHI. Hopmupoanue
TETUIONOTPeOIeHUsST B MPOMBIIUIEHHOCTH. OmpesieneHne TemIoBoi
HAarpy3kd TMpOM. IUIOWAAKH, pahoHa. COCTOSSHUS W MYTH
MOBBIIIEHUS!  HAJCKHOCTH  TEIUIOCHAOXKEHHs. DHepreTuyeckas
CYIIHOCTh  TETUIO(HKAIIHH. PammonansHoe  pasmenieHue
HUCTOYHUKOB TEIJIOTHI, TEIUIOBBIX MOACTAHLUUN LIEHTPAJIbHBIX
TEIUIOBBIX ITYHKTOB.




2 3
Knaccudpukanus CUCTEM ropsiuero BOJOCHA0XEHUS
MPOMBIIIIJICHHBIX, JKWIBIX 5 00IIIECTBEHHBIX 3JaHUIA.
JlenieHTpan30BaHHbBIE 5 [EHTPATN30BAHHbBIC CHCTEMEI.

CuHcTeMbl TOpSYEro
BOJIOCHAOKEHMUS,
OTOILJICHUS

AxkymynupoBanue ropsued Boabl. [IpuGopsl, TpyObl U apMatypa.
OObopynoBaHue YyCTaHOBOK ToOps4Yero BoaocHaOxeHus. Pacuer
MOJIAIOIINX M UPKYISIIUOHHBIX TPYOOIIPOBOJIOB.

CuctemMbl BOJSHOTO, TAPOBOIO W  BO3AYIIHOTO  OTOILICHHUS
MPOMBIIUICHHBIX M JKWIBIX 3AaHui. OTonuTenbHbIE TPUOOPHI.
Bri6op u ux pasmemenue. TpyObl 1 UX coequHEHHEe. YKIOH TPYO.
[lepememienne wu ygaieHue Bo3ayxa. PacmumpurenbHbId Oak.
W3zonsiust Tpy6. [IpHHIMTIBI IPOSKTHPOBAHUS CHCTEM OTOIUICHUSI.

IIpucoenunenune
noTpeduTeneit TeroThI
K TEILUIOBBIM CETSM.
Metoaguka
TUIAPABIAYECKOTO
pacyera TEeIIOBBIX CETel

[Ipucoenunenne nOTpeOUTENCH TEIIOTHI K TEIUIOBBIM CETSIM.
Beibop  Buzma  npucoeauHeHus.  Cxembl  NPUCOEAMHEHUS
noTpeduTeNell ¢ pa3HOPOJAHBIMU TEIIJIOBBIMU Harpy3KaMmu.

Metonpl  peryaupoBaHHs — OTIIyCKa  TEIUIOTBI U3 CHCTEM
LEHTPAIM30BAHHOT'O TEIIIOCHA0KEHNUS.

KauecTBeHHBII M KOJIMYECTBEHHBIM METOJbI OTIIyCKa TEIJIOTHI B
TEIUIOBBIX CETSX.

Boasuble  TemyoBble  ceTM M TeMIepaTypHble  rpaduku
peryaupoBaHusl OTIyCKa TEIUIOTHI JUI KaKIOro TUIa ee
norpeduTene.

[TapoBbie TEIUIOBBIE CETU M METOABI PEryJUpOBaHUs OTIIyCKa Iapa
OT HUX.

TennoBble ceTH, UX Ha3HaueHWe, Kiaccupukanus. 3anadyu
rupaBiInueckoro pacdera. OCHOBHblE TpeOOBaHUS K PEXKUMY
JABICHUA B BOASHBIX TEIUIOBBIX CETAX. Meronuka pacuera
MapoNpPOBOJOB, TEIUIOBBIX CETEM U KOHJEHCATONPOBOAOB. MeTo bl
U QJITOPUTMBI T'MIPABIMUYECKOTO pacyeTa ¢ UCIOoIb30BaHueM DOBM.
[Ibe30MeTpuueckue rpadukd U BBHIOOP BHJAA NPUCOEIUHEHUS
notrpeOuteneil Kk TeroBeIM ceTsiM. OrmpeneneHne napaMeTpoB
CETEBBIX, MOANMUTOYHBIX U KOH/JIEHCATHBIX HACOCOB.

MeTtoapl omnpeneneHuss pacueTHBIX pPacxoJOB BOJABl M Iapa Io
y4acTKaM TEIUIOBOW CETH

MeTtoauka  TUAPaBIMYECKOIO  pacdyera  TEIUIOBBIX  CETEH.
I'mppaBinueckre XapakTEpPUCTHKM YYaCTKOB TEIJIOBOM  CETH,
HAacOCOB U PETyJISTOPOB.

[ToHsiTHE O THUAPABINYECKOW YCTOWYHMBOCTH W Pa3peryIMpPOBKE
TEIUIOBOM ceTu. Meroauka pacdera THAPABIMYECKOIO pEKuMa
CUCTEM TEeIUIOCHAOKEHUSI.

Cxempl 3aKpeIUIeHMsl JaBJIEHHS B «HEHUTPAJIbHBIX» TOYKaX.
lMunpaBnuueckuit ynap u cpeactsa 60pbObl ¢ HUM.
I'mapaBnuueckuii  pexum pabotsl  cereid. IIbezomerpuueckue
rpadUKH B TETJIOBBIX CETSX.

CriocoObl  mopzepkaHus JABIEHUS B «HEUTPAJIbHBIX» TOYKax
TEIJIOBBIX CETEH.

Br100p ceTeBbIX, MOJMUTOYHBIX, TOAKAUYMBAIOIINX U KOHJEHCATHBIX
HacoCOB
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TemnoBoit "
MMPOYHOCTHOM  pacyeThl
TEIUIOBBIX CETEH.

OcHOBBI BbIOOpaA TPACCHl M CIIOCOOOB MPOKJIAJIKU TETIOBBIX CETEH.
Cxembl, TPOKIaJAKA M KOHCTPYKIIMHU TEIUIOBBIX ceTeid. CxeMbl U
KOHHUrypanuss  TeIoBbIX  ceteil. Tpacca u  mpoduib
TETJIONPOBOIOB.

3amaun TEIIOBOrO pacueTa. MeToabl pacdyera TeIUIOBBIX MOTEPh B
TEIJIONPOBOAAX M MaJCHHUS TEMIIEPATYPhl TEIUIOHOCUTEIS IO JTMHE

y4acTKa.
OmpeneneHre ONTHUMAIBHOW TOJNIIMHBI TEIUVIOBOM  M3OJISALHH.
W3onsumonnsle KOHCTPYKIIUU TETJIONPOBOIOB Hogssie

MPOTPECCUBHBIE CIIOCOOBI MPOKIAIKU M U30JIALIUHU TETUIOBBIX CETEH.
Omnpenenenne TEIUIOBBIX IOTEPh y4acTKa TEIJIOBON CETH U MaJeHUs
TEeMIIepaTyp TEIUIOHOCUTENS 110 UX JJIMHE.

TennouzonAuuonHble MaTepuanbl U KOHCTpYKUMHU. TpyObl M MX
COCIMHEHMS. Bupl IPOKIaa0K.

IIpo4HOCTHOM pacyeT y4yacTKOB TEIIOBBIX CETeH ¢ BBIOOPOM THUIIOB
U KOJMYECTB TMOABMKHBIX M HEMOJABUXHBIX OIOpP, CIOCOOOB
KOMIIGHCAllUM  TEMIIEPATYpHBIX  PAaCIIMPEHUH,  BUIOB U
KOHCTPYKLUH PETYIUPYIOLIEH apMaTyphbl.

Pacuer u nonbop xomieHcaropoB. Pacuer ycunuii Ha OABUKHbBIE U
HEIIOJBUKHBIE OIIOPBI.

KomneHcanuss TemnepaTypHbIX HamnpspKeHHH B TpyOompoBojax
TEIUIOBOM CETH.

Hcnonbp30BaHne U pacyeT eCTECTBEHHON KOMIIEHCALIUU
Koncrpykuun TEILIONPOBOOB. Onopsl. Kommnencaropsl.
Apwmartypa. Kameps! u konoausl. O61mue Bonpockl IPOEKTUPOBAHUS
TEIUIOIPOBOIOB.

HpOPBBOI[CTBCHHBIe 151
OTOITUTCIIbHBIC
KOTCJIbHBIC.

[Ipon3BOACTBEHHBIE U OTONUTENIBHBIE KOTEIbHBIE.

Knaccupukanus u mapaMerpsl NapoBbIX M BOJOTPEHHBIX
KOTEJIbHBIX.

Haznauenue, TermsioBble CXE€Mbl, OCHOBHOE M BCIIOMOTaTeIbHOE
000py/JI0BaHUE MPOU3BOICTBEHHBIX KOTEIbHBIX. PeKUMBI paboThl U
pacmpesieieHne  Harpy3kd — MexAy — KOoTIaMH.  TeXHHKO-
9KOHOMMUECKHE NOKa3aTeNn KOTEJIbHBIX. KommnonoBska
MIPOU3BOJICTBEHHBIX KOTEIbHBIX.

[Tpuniun BbIOOpa OCHOBHOTO M BCIIOMOTATENILHOIO 000PYAOBaHMUS.
Bbibop  OCHOBHOIO M BCIOMOTaTelIbHOIO  00OpYHOBaHUS
KOTEeNbHBIX. BpIOOp MeToma M CcXeMbl BOJIONIOATOTOBKH B
MIPOM3BOJICTBEHHBIX KOTEIbHBIX

TermtoBbie CXEMBI
KOTEIbHBIX U METOIHKA
WX pacuera.

TenmoBble CXeMbl M METOAMKA MX pacyera. MeToauka M pacuer
TEIUIOBBIX CXEM KOTENBHBIX C TMpPUMEHEHHWEM H 0e3 TpHUMEHEHUs
K.

[yt coBepIIEHCTBOBAaHUS TEIUIOBBIX CXeM, OOOpyAOBaHUSA U
PEXKUMOB paboTsI MPOU3BOACTBEHHBIX KOTEJIbHBIX.
DHEpPreTUYeCKue, IKOJIOTHYECKHEe W DKOHOMHUYECKHE IOKa3aTeNH
KOTEJIbHBIX.

ABTOMaTH3alMs TEIUIOBBIX MMOJCTAHIMN. TerioBble MYHKTHI
MHUKPOPANOHOB U NPEAIIPUATHH.

Pacuer u BbIOOp 00OpYyNOBaHUS TEIUIOBBIX IMYHKTOB (3JIEBATOPOB,
HACOCOB, IOJIoTpeBaTeneit).

TexHomornueckne CXeMbl W KOMIIOHOBKA HACOCHBIX CTaHIUH.
AKKYMYJIMPOBAaHUE TEIUIOTHI. 3allldTa OT KOPpPO3UHU, IIIaKa U
HaKUIIM MECTHBIX YCTAHOBOK TOPSTYErO
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OKcIuTyaTtanus CUCTEM
TEIUIOCHA0XKEHUS
HNpEATPUITHI

CucTeMbl TEIIOCHA0XKEHUS TPEATIPUATHH.

Bunsl cuctem TennocHaOXeHUs NPEANpPUATUH; UX CTPYKTypa U
OCOOEHHOCTH.

[lapoBble  cuUCTEMBI  TEMJIOCHAOXKEHMS; MX CXEMbl, COCTaB
0o0OpyIOBaHUs, PpPEXHUMbl  pabOTBl, METOAbl  OOecledYeHus
Ha/IeKHOCTH [TapOCHAOKEHUS.

BonsiHbie cCTEMBI TETIIOCHAOKEHHSI TPEIIPUSATHIHA.

JIByXTpyOHBIE W MHOTOTPYOHBIE BOJASIHBIE CHCTEMBI, MX CXEMBI,
00JIaCTH TPUMEHEHHUs, OCHOBHBIC IPEUMYIIECTBA U HEIOCTATKH.
Boasnbie cucteMbl ¢ OJHOTPYOHOH TPaH3UTHOW M JBYXTPyOHOMU
pacnpeeNnTeNbHbIMU CETSIMM.

TennoHoCuTeNN U UX XapaKTEPUCTHKA.
TexHUKO-3KOHOMUYECKOE COIIOCTaBJICHUE
TETJIOCHAOKEHHUS.

CHUCTEM

Opranuzanus
00CITyKHBaHUS u
pEeMOHTA
TCINIOTECXHUYCCKOI'O
000pyI0BaHUs.

ITapoBble CcHCTEMBI M CHCTEMbI cOOpa M BO3BpaTa KOHJCHCATA.
Cucrempr cObopa W BO3BpaTa KOHACHCATa OT MPOMBIIIICHHBIX
notpeOuTeNeil; X Ha3HAYEHUE, COCTaB OOOPYAOBAHUS, PEKHUMBI
paboTHI.

Mepbl CHIDKEHHS TTOTePh KOHJICH CaTa.

Opranuzanus OOCITYy)KMBaHUS M PEMOHTA TEIUIOTEXHHYECKOTO
000py/I0BaHUs.

DKCIUTyaTanus TOILUTUBHOTO XO3SHCTBA, KOTJIOB, MAPOBBIX TYpOWH,
TATOYTHEBBIX MAIWH, HACOCOB, TCILIOMCIIONB3YIOIINX YCTAHOBOK,
BHYTPHIIEXOBBIX TPYyOOIIPOBOJIOB, TEIUIOBBIX CETCH.

[TyckoBas u peKUMHAS HaJIaJIKu TEIUIOTEXHUYECKOTO
000py/nOBaHUs M TEIJIOBBIX ceTeil. BeIOOp ONTUMAaNIbHBIX PEKUMOB
paboTHI.

MeTtoabpl 0OHApPYKEHUS U TUKBUIAIIUU PAa3PhIBOB M HETNIOTHOCTEH B
TEIUIOBBIX CETSX.

[ToBbImeHNe HaJI)KHOCTH TEIIOCHAOKEHHUS.
IManporHeBMaTHYeCKast IPOMBIBKA TETIOMOTPEOISIFOIIIX CUCTEM.
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[Maporypbunnsie  TOL]
KaK UCTOYHUKHU
TeHepaluu TEIUIOTH B
cucremMax
TEII0CHA0KEH U

Haznauenne u knaccudukanus TOLl, ucrnonp3yemMbix B cUCTEMax
TEIIOCHAOKEHUSI.

Haznauenue, TemioBbie CXeMbI, COCTaB 00OPYAOBaHUS, TapaMETPhI
U 00IacTH TPUMEHEHHUS TMPOU3BOACTBEHHBIX MapOTYPOMHHBIX
AJIEKTPOCTAHITUH.

Br160op onTHManbHBIX HAualdbHBIX U KOHEUHBIX MapaMeTpoB mapa
Ha TOL. DddexkTuBHOCTH MPOMEKYTOUHOTO MEperpeBa mapa Ha
TOLI.

PerenepatuBHblii  1OJOTpEB
pacrnpeieIeHne MO CTYMEHSIM.
OntuMuzanus MapaMeTpoB M CXEM CHCTEMbl PEreHEepaTUBHOIO
MOJIOTPEBa MUTATEIIHLHON BOBI.

Oco0OeHHOCTH TPUMEHEHHsI CMEIIUBAIONIUX M TOBEPXHOCTHBIX
MOJI0TpeBaTENEH.

NUTaTEIbHON BOJbI n €ro
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Cxempbl OTITyCKa
TEXHOJIOTUYECKOIO Mapa
u ropsiaueit Boabl ot TOL]

CxeMbl 0TIIyCKa TEXHOJOTUYECKOI0 napa 1 ropsueii Boasl ot TOLI.
[Ipuniunuaneaeie TemioBble cxeMbl TOL[ ¢ mapom u ropsueit
Bogod ® uX OJPPEKTUBHOCTh (TEIIOBass HAKOHOMHUYHOCTb,
HAJC)KHOCTb U KallUTaJbHbIE 3aTPAThl).

Pacnipenenenue TEIUIOBBIX HAarpy3ok MeEXIy OTOOpaMu TypOWH U
MMUKOBBIMU BOJOTPEMHBIMH KOTJIaMH M BBIOOP ONTHMAaJIbHBIX
3HauUeHUH KOI(PPUIMEHTOB TETUTOPUKAIUH.

CoBmectHas  pabora koTenmpHBIX ®  TOI[ B cucremax
TeriocHabxeHuss. OCOOEHHOCTH HCIIONb30BaHMs ra30TYpPOMHHBIX
arperaroB M JBUraTejledl  BHYTPEHHETO  CrOpaHus  JUIs
KOMOMHHPOBAHHOM TIeHepaluu TEIUIOTBl W AJIEKTPOIHEPIHUU.
XapakTEepUCTUKU  COBPEMEHHBIX  KOTEJIBHBIX  YCTAHOBOK U
TeII0(UKAIIMOHHBIX TYPOHH.

JlnarpaMmbl pesKUMOB TerutopuKaonHbix Typoun tuna T, IIT u
P. Beibop ocHoBHOro o0OOpymoBaHus npoMbinuieHHOW TOLI.
Cob6ctBennbie Hyxabl TOLl. IlyTu cHM>XKeHus 3aTpaT SHEPruu Ha
COOCTBEHHBIE HYKIbl. BbIOOp THUMa MpHBOJAa BCHOMOTaTEIbHBIX
MEXaHHU3MOB
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BbiGop OCHOBHOTO U
BCIIOMOTATEIILHOTO
obopynoBanust TOLI.

[lpunnunuaneHas U nonHas cxembl TOLl. Meronuka pacuera
NPUHLUIIAATBHON TerioBor cxembl TOLl. Anroputm pacuera
TerI0BoM cxeMbl Ha DBM. Metoasl aHanu3a TeraoBeix cxem TOL]
Y U3MEHEHUH B HUX: DKCEPreTHUeCKU, KOIPPUIMEHTOB LIEHHOCTU
TETUTIOTHI ¥ KO3()(PHUIIMEHTOB N3MEHEHHUST MOIITHOCTH.

Ha3nauenue, npuHUMIBI JEHCTBUS U METOJbI pacyeTa 3JIEMEHTOB
teruioBo cxembl TOILl. MeToapl W CXeMBI BOJOMOJATOTOBKH Ha
TOL.

Omnpenenenue pacxoja TOIUIMBa, MnoTpedinsemoro Ha TOL, wu
CrocOOOB  pacmpeliesieHuss €ro 3arpaTbl Ha  POU3BOJICTBO
AJEKTPO3HEPrUM U TemioThl, ormnyckaemor ot TOL[. Texnuko-
SKOHOMHUYECKHE MOKa3aTe I coBpeMeHHbIX TOLI.

Yactasie KIIJ u yzaenbHble pacxoiabl TOIJIMBAa Ha MPOU3BOJICTBO
3JIEKTPOIHEPTUHU U TETUIOTHI.

Koaddunment temnodgukanuu u onpeaesieHne ero OnTUMaIbHOTO
3Ha4YeHHWs. [eHMIaH W KOMIIOHOBKAa mpombinuieHHOW TOLI.
Texauueckoe BogocHaOxenue TOIL[. Mcmonp3oBaHWe MHKOBBIX
BOJIOTPENHBIX KOTJIOB.
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l'azorypOunHBIC U
aporazoBbIe
ANEKTPOCTAHIIUN

[lpuHnunuanbHBIE  CXEMBI, HapaMeTppl U 00OpyHOBaHHE
SHEPTeTUYECKUX Ta30TypOMHHBIX ycraHoBok (I'TY). Mertomasl
noBbIIeHUsT  TerwioBoi  sddextuBHocTH ['TY. OcobGeHHOCTH
TEIJIOBBIX cXeM Temnodukamonasix ['TY. Metonuka pacdera
TEIJIOBBIX ~ cxeM Ta3oTypOuHHBIX TOLl.  Pexumbl  paboTh
ra3orypOunubix TOIl. TexHuUKO-5KOHOMHUYECKHE IOKa3aTesu
razorypounusix TOLI.

[IpuHuunuanbHBIE  CXEMBI, HapaMeTppl U 00OpyAOBaHHE
napora3oBblx yctaHoBok (III'Y). Ocobennoctu cxem IITY ¢
BHYTPULIMKIJIOBOM Trasu(uKanueil TBEpIOro TOIUIMBA. Y CIOBUS
npuMeHMMOcTH  pasnuuHbelx  tunoB  [II'Y.  Ocobennoctu
TeIIOQUKAlMOHHBIX ~ ycTaHOBOK ['Y.  Metoauka  pacuera
[1apora3oBbIX. TOL.
ConocTaBUTEIbHBIH aHam3 TE€XHUKO-3KOHOMUYECKHUX

nokaszaTesieil MmapoTypOMHHBIX, Ta30TYpOMHHBIX M MapOra3oBBIX
TOLI.

3
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ATOMHBIE UCTOYHUKHA
TEIIOCHAOXKEHUS

Hcnonb3oBanue ATOMHBIX TOL (ATDL), CTaHUUU
teriocHaOxkenuss (ACT) w  cTaHmmidc  TIPOM3BOACTBEHHOTO
teriocHabxkenus: (ACIIT) mns oTmycka mapa W ropsiueil BOAbBI
npeanpusaTisM. OCOOEHHOCTH KOHCTPYKLMHM U PEXHUMOB DPAaOOTHI
SIEPHBIX peakTopoB. [IpMHIMNHMANBHBIE CXEMBbI, HapaMeTpbl U
000py/IOBaHNE aTOMHBIX UCTOYHUKOB TerutocHaOkenust (AUT).
[lepcrieKTHBBI U YCIOBHSI BHEIPEHHS] aTOMHBIX XEMOTEPMHUYECKHX
cucteM  ganpHero  rtemnocHaOxkenus — (ACHT) wa  Oaze
BBICOKOTEMIIEPATYPHBIX sJiepHbIX peakTopoB (BTP). Texuuxo-
sxoHommudeckue nokazarenu ATOLl, ACT, ACIIT, ACAT u AUT.
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MTI'I-351eKTpOCTaHIINKU U
HCTOYHHKU
TEIJI0CHA0XKEHNS Ha
BO300HOBJISIEMBIX
JHEpropecypcax

MI'I-meToz npeobpa3zoBaHus SHEPTUU U ero mpuMeHeHue Ha MI'/]-
ANEKTPOCTAHIMSIX JUIS KOMOWMHUPOBAHHOTO JHEProCHAOKEHUS.
Cxemsbl, mapamerpsl M oOopynoBanue MIJl-31ekTpocTaHInii Ha
OpPraHUYECKOM U SJEPHOM TOIUIMBE.

Texnuko-3koHOMHUeckue  mokaszarenu  MI'JI-anexTpocTaniuil.
Cxembl, mapameTpbl, 00OpyJOBaHHE U TEXHUKO-DKOHOMUYECKHE
MOKa3aTeN UCTOYHUKOB TEIUIOCHAOXKEHUsT Ha BO300HOBISEMBIX
JHEpropecypcax.
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PerynnpoBanune otycka
TEIUIOTHI B CUCTEMAX
TEII0CHA0KEH U

Haznauenue m cTpykTypa CUCTEMBI peryiaupoBaHusi. Bo3moxHbIe
METOJIbl ~ PEryJaupoBaHUSl TEIUIOBOM HAarpy3ku B  CHUCTEMax
LHEHTPAIIM30BAaHHOTO  TEIJIOCHAOXEeHMsS, HUX  COIOCTaBIICHUE.
PerynmpoBanne oTmycka TEIIOTHI U3 TAPOBBIX CETEH.
AKKyMYJSTOPBI Iapa; UX IPUMEHEHUE U pacuerT.

[lenTpasibHOE pETryIUpPOBAaHHE OJHOPOAHOM M  Pa3HOPOIHOMN
TEIJIOBBIX ~ Harpy3ok. ['padukn  Temmeparyp W pacxoja
TEIJIOHOCHUTETIS. MeToasl  LEHTPaJbHOTO  PEryJIHPOBAHUS
CYMMapHBIX Harpy3oKk OTOIUIEHHS U TOpSYEero BOJOCHAOXKEHMS,
HCIIOJIb3YEMBIE B CUCTEMAX TEIIOCHAOKEHUS TOPOIOB.

D¢ (HeKTUBHOCTh PpPa3IMYHBIX CUCTEM pPETYIMPOBAaHUS OTIYCKa
TEIUIOThL. AKKyMYJIHpOBaHHUE TEIIOThl. CXEeMbl, pacyeT U PEeKUMBbI
paboT TEMI0AKKYMYIUPYIOIIUX YCTAHOBOK.




Bropuunsie sHepropecypchl MNpPOMIPEANPUSTUMA, HCIOIb3yEMbIE
Ul TeHepauuu TemioTel. KoinuyecTBo, mnapamerpel, 101
MOJIE3HOTO HWCIONb30BaHuss BDOP B cucremMax TeriocHaOXeHUsI.
Bunpl, mapamerpsl u rpadguku Bbixoga BOP, mcmonb3yembix s
MPOU3BOJICTBA Tapa W Tropsiueid BOAbI B  YTUIM3AIMOHHBIX
yctadoBkax (TYVY). Yrunuzauuonnsie kotenbHbie 1 TOILI.

Tunel yTuIN3allMOHHBIX YCTAHOBOK ISl BRIPAOOTKH Mapa v ropsiaei

M cTOYHMKH TEIIOTHI Bo/bl. CXeMbl, pexXHUMbl pPaOOThl, KOHCTPYKLMH OOOpYIOBaHUS,
CUCTEM TEXHUKO-IKOHOMHUYECKHE ToKa3zarenu. OmnpenesieHne 3KOHOMUHU
TEIUIOCHA0XKEHUS TOIJIMBA MpU padoTe YTUIM3ALMOHHBIX YCTAHOBOK IapajljIesIbHO C
17 | BTOPHUHBIX 3aBoJcKkuMU KoTenbHeIMH M TOL[.  Meroabl pacuera cxem u
SHEPropecypcoB. obopynoBanus TYY c npumenennem DBM. Ontumuzanus cxem,
OKOHOMMUS TOIUIMBA. napameTpoB M pexUMOB paborel TYY mnpu aBTOHOMHOW W
OnTumuszanus cCUCTeM COBMECTHOH DKCIUIyaTallud C IPOU3BOJCTBCHHBIMU KOTEJIBHBIMU U
TETIOCHAOKEHHUSL. TOL. MeToapl TEXHUKO-3KOHOMHYECKHUX PacueTOB B JHEPIeTHUKE.

PacuérHpiil mepuoa M €ro COCTABISIIOUIME TPU CTPOUTEIIHCTBE
CHCTEM TEIUIOCHAOKEHUS. YKPYMHEHHAs OIEHKAa KalHUTalIbHBIX
BJIO)KEHUI B TEIUION€HEPUPYIOLIME HCTOYHUKH, TEIUIOBBIE CETH U
TeTonoTpedstomume cucreMbl. CTPYKTypa W COCTaBIISIOLIHE
ce0ecTOMMOCTH MPOAYKIIUU B CUCTEMAX TEIIOCHAOKEHUSI.
OnTummzanusi cucteM TemulocHaOXeHus. PeleHne TeXHUYeCKUux
3aJ1a4 ONTUMAJILHOTO MPOEKTUPOBAHUS CUCTEM TEIJIOCHAOXKEHUS.

5.3. JlaGopaTopHbIe 3aHATHS (He MPeXyCMOTPEHbI)

5.4 IlpakTuyecKkue 3aHATUSA

Taoauna 6
Ne HaumenoBanue pasjaeia .
HaumeHoBaHUe NPAKTHYECKHX 3aHATHIT
n/n AUCUMIITUHBI
OnpezaeneHye oNTUMAIBHOTO 3HaUEeHUS K03 uIenTa
terodukanuu naporypounusix TOLl. Beibop
1 [Taporyp6unnsie TOL] ONTUMAJIbHBIX HaYaJIbHBIX U KOHEYHBIX NTapaMEeTPOB Mapa
Ha TOLl. D¢ hekTUBHOCTH TPOMEKYTOUHOTO TIEpeTrpeBa
napa Ha TOLI.
CxeMmbl OTIycKa
TEXHOJNOTHYECKOro apa i | ~<APAKTEPHCTHKH COBPEMEHHBIX KOTEIIBHBIX YCTAHOBOK
2 ropstaeit Boast o1 TILI TETUTO(UKAIIMOHHBIX TypOuH. /lnarpaMMbl peXKMMOB
teriodukanroHHbIX TypOuH tuna T, I1T u P.
["a3oTypOuHHBIE U [TpuHIMNMATIBHBIE CXEMBbI, TapaMeTPhl U 000PYAOBaHUE
3 MaporasoBbIe napora3oBbix ycTaHoBOK (I1I'Y). Ocobennoctn cxem I[ITY
ANEKTPOCTAHIINN C BHYTPHUIIUKJIOBOH ra3u(uKanmeil TBEpAOTO TOTUTBA.




Cxewmpbl, mapaMmeTpsl 1 obopyaoBanue MI'/]-
MI'I-351€eKTpOCTaHIIMK 1 .
AIIEKTPOCTAHIIUN HA OPTaHUYECKOM U SICPHOM TOIUIHBE.
HMCTOYHHUKHU
4 TEIUIOCHAOKCHHUS Ha TexHuko-3x0HOMHUYecKHe moka3arenn MI'J]-
BO300HOBJISIEMBIX AJIEKTPOCTAHIINMA.
AHEpropecypcax
PerynupoBanue ormycka MeTopl KOPPEKTUPOBKU TEMIIEPATyPHBIX IPapUKOB Ha
TEIJIOTHI B CHCTEMax BBOJIaX MPEANPHUATHN, TTOJYIAOITUX TOPSIIYIO BOJTY OT
5 TeIJIOCHAOKEHUS parionnbix TOII.
TeXHUKO-29KOHOMHUYECKUH .
MareMaruueckass MOJEIb M IMPOTPAMMHBIA TPOIYKT
pacyer cuCTeM .
THAPABIMYECKOTO0  pacueTa  TEIUIOBBIX  CeTed |
6 TeIJIOCHAOKEHUS
MbE30METPUUYECKOTO0 IpaduKa.
OnTuMu3anys CUCTEM
TeIJIOCHAOKEHHUS

6. CamocTosiTeibHAs padoTa Mo JUCIHUIJINHE

6.1 Bonnpocs! Ay191 caMOCTOSITEILHOTO H3YYeHHU S

Taoauna 7
Ne
u/n Bonpoch! 1J1s1 caMOCTOATEIBLHOT0 H3YUYeHH s

1 CoBpeMEHHOE COCTOSIHHE U TIEPCIICKTHBBI PA3BUTHS TETUIO3HEPTeTHKH B Poccuu u 3a
py6exxoM. [lepcriekTuBbI pa3BUTHS TemaocHa0keHus B Poccun. Dkonornyeckue 3agauu.

9 TerutoBo# OaraHc MPOU3BOICTBEHHBIX MTOMeNIeHud. Onpe/ie]IeHHe pacueTHOTO pacxo/1a
TEIUIOTHI Ha OTOIUIeHHe npeanpustuii. CyTodHbIe ¥ TOI0BbIe rpaUKu TEMIONoTpeOIeHMS.
COCTOSIHHSI ¥ ITYTH TIOBBITIICHHS HAJISKHOCTH TETUIOCHAOKEHUS. DHEPreTHIeCKast CYIITHOCTh

3 terioukanuy. ParuoHaapHOE pa3MeNIeHne HCTOYHUKOB TETUIOTHI, TEIIOBBIX IMOACTAHIIAN
[EHTPATBHBIX TEIIOBBIX ITYHKTOB.

4 JlerieHTpaTM30BaHHbBIE W [IEHTPAIM30BAHHBIC CUCTEMBL. AKKYMYJIMPOBAHHE TOPSICH BOJIBI.

5 CucreMbl KOHTUITMOHUPOBAHUS BO3/IyXa, X HA3HAYCHHE, 00aCTH MPUMEHEHHUS.

CucreMbl BEHTWISIIIMM TPOMBIIUICHHBIX TIOMENICHUH; WX CXEMbl W METOABl pacyera.

6 VYcTpoiicTBa st HarpeBaHus BO3AyXa.

Metonbl  perylmupoBaHHUS — OTIYCKa  TEIJIOTHI W3  CHUCTEM  IEHTPATU30BAHHOTO

7 TEINIOCHA0KEHUS.

BonsHbie TerioBble cCeTH W TeMIIEpaTypHble TpadUKH PEryIUPOBAHHS OTIYCKA TETUIOTHI

8 JUTSL KQKJIOTO TUTIA €€ TIOTPpeOuTENeH.

CrrocoOsl MoAACPIKAHUS NAaBJICHUS B «HGﬁTpB.JIBHBIX» TOYKaX TEIJIOBBIX CETEH.




BBI60p CCTECBbIX, ITOAINMUTOYHBIX, ITOJKAYUMBAIOIINX U KOHACHCATHBIX HACOCOB

OCHOBBI BHIOOpA TPACCHl M CIOCOOOB MPOKIAAKH TEIUIOBEIX ceTeif. CXeMbl, MPOKIAIKH H
10 | koHCTpYKIHHM TETIOBHIX CETeH.

TCHJ'IOI/I?)OJ'IHI_II/IOHHI)IG MaTCprajibl U KOHCTPYKIHH. T]Z)Y6BI N HUX COCIHUHCHMHA. BI/II[BI
11 ITIPOKJIaJIOK.

KomneHncanuss TemMnepaTypHbIX HampshkKeHHH B TpyOONpoBoJax TEIJIOBOM  CETH.
12 | Hcnonk3oBaHne u pacyeT eCTECTBEHHOH KOMITEHCAITNH

6.1.2 Kommuaekr 3agaunii njsa PI'P

1. Cucrema TeruiocHaOKeHUS )KIIIOTO MUKPOpPaioHa ropo/ia OT UCTOYHUKA TETUIOCHAOKEHUS
(xorenpHas, TOLI).

2. Cucrema TeIIOCHa0XKEHUS MPOU3BOACTBEHHOTO IeXa(y4acTKa) OT UCTOYHHUKA
TeriocHaOxeHus (xorenbHasi, TOLL).

6.2 Bonpochl 1J1s1 CAMOCTOATEIBHOT0 M3y4YeHUs

Tadaunua 8
Ne
w/n TeMbl 1J1s1 CAMOCTOATEIBHOTO0 H3YYCHHUS

1 Oco0eHHOCTH IPUMEHEHUs] CMEUIMBAIOIIMX U ITOBEPXHOCTHBIX MTOI0rpeBATENEH.
OnTumuzanus MapaMeTpOB M CXEM CHCTEMBl PEreHEpaTMBHOIO  IOAOIpEeBa

2 MATATENbHON BOJEI

3 CoBmecTHas paboTa KoTeNbHBIX U TOL] B cucTeMax TeriocHa0XeHusI.

4 Oco0eHHOCTH HCTIONb30BaHMS Ta30TYpOMHHBIX arperaroB W JBUTraTesiell BHYTPEHHEIrO
CropaHus JUlsi KOMOMHUPOBAaHHOM reHepaliy TeIJIOThl U 3JICKTPOIHEPTUH.
TexHuko-sKkoHOMUYeckue nokasarenau coppemeHHsix TOLl. Yacthbie KIIJ[ u ynensHbie

5 pacxobl TOIIMBA HA TPOU3BOJICTBO JIEKTPOIHEPTUU U TEIUIOTHI.

6 MeTtobl noBbieHus TemioBoi 3 dextruBHOCTH I'TY. OCOOEHHOCTH TEMIOBBIX CXEM
teriogukanoHHbIX I'TY. Metonnka pacdyera TenaoBbIX cXeM razoTypOouHHbix TOLI.
ConocTaBUTENbHBIN aHAN3 TEXHUKO-?KOHOMHUYECKHX IOKa3aTesel mapoTypOuHHBIX,

7 ra3oTypOMHHBIX U aporazoBbix TOLI.

HcnonwszoBanue atoMubix TOL (ATDLI), cranumii TeriocHabxenus (ACT) u ctanmmii

3 npoun3BoIcTBEHHOTO TeruiocHa0xeHus (ACIIT) s otmycka mapa v ropstueit BoJibl
IPEIITPUITHSIM.

IlenTpanbHOE pETYINPOBAHME OAHOPOJHOW U PA3HOPOJHOM TEIMJIOBBIX HArpy30K.

9 ['paduxu TemnepaTyp U pacxoaa TEIIOHOCUTES.

6.3 YueOHO-MeTOAUYecKOe U MHPOPMAIMOHHOE o0ecTiedeHre CAMOCTOSITeILHOI padoThI:

1. Sxosnes b.B. [loBbimenne 3(eKTUBHOCTH CUCTEM TETUIO(UKAITMN U TETUIOCHAOKEHUS
[DnexTpoHHbIH pecypc]: MoHOrpadus/ SAkosneB b.B.— DiekTpoH. TeKCTOBbIE JaHHbIE.—



Mocksa: HoBoctu Temnocuabxenusi, 2008.— 448 c.— Pexxum moctyma:
http://www.iprbookshop.ru/5031.html.— DBC «IPRbooks»

2. Iapamnos B.M. TexHonoruu odecrnedeHns TMKOBOI Harpy3KH CUCTEM TEIUIOCHA0KEHUS
[DnexTponHsbIit pecypc]: Mmonorpadus/ [llapanos B.U., OpioB M.E.— DieKTpoH. TEKCTOBBIC
nanabie.— MockBa: HoBocTu TernocHa0xenus, 2006.— 208 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/4490.html.— DBC «IPRbooks»

3. IHapamor B.M. PerynupoBanue Harpy3Ku CUCTEM TETIOCHAOKEHUS [ DJIEKTPOHHBIN pecypc]:
monorpadust/ [llapanos B.H., Poros I1.B.— DnekTpoH. TekcToBbIE n1aHHBIe.— MOCKBa:
HoBoctu TeruiocHabxkenus, 2007.— 165 ¢.— Pexum gocrymna:
http://www.iprbookshop.ru/4488.html.— DBC «IPRbooks»

4. Illynskos B.I'. Onpenenenue TEIIOBBIX MOTEPh U30JIUPOBAHHBIM U HEU30JIUPOBAHHBIM
TpyOOIpPOBOJaMU B CHCTEME BOJASIHOTO TeIJIOCHAOXKEHUS [ DIEeKTPOHHBIN pecypc]:
METOJIMYECKUE YKa3aHusl K JlabopaTopHoii pabote/ Illynskos B.I'., Crepiuros B.A.,
CeBocTbsiHOB B.B.— D5ekTpoH. TekcToBble JaHHble.— Jlunenk: Jinneukui
rocyJapCTBeHHbIN TexHnueckuil yausepeuter, DbC ACB, 2017.— 27 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/74405.html.— 3BC «IPRbooks»

5. Pacuer cucteMbl BO31yXOCHA0KEHUSI TIPOMBILIIEHHOTO IPEANPUITUS [ DIEKTPOHHBIN
pecypc]: MeToIM4ecKre YKa3aHus K BBIIOJIHEHUIO KYPCOBOH pabOThl/ — DJIEKTPOH.
TeKCTOBBIE JaHHble.— Ka3anb: KazaHCKUI HAITMOHAJIBHBIN UCCIIEI0BATEIbCKUI
TEXHOJOTHYeCKHil yHuBepcuteT, 2015.— 32 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/62262.html.— 3BC «IPRbooks»

7. OueHoYHbIE CpeaCTBa

7.1. Boripocsl Kk nepBoii pyoe:kHOM aTTecTAlMN

1. COBpeMeHHOG COCTOSIHUEC U ICPCICKTUBLI PA3BUTHSA TCIINIOOHCPICTUKH B Poccuu u 3a py6e>1<0M.

2. Haznauenue u 0061acThb MNPUMCHCHUA UCTOYHUKOB U CUCTEM TEIUIOCHAOKEHUS Hpe,[[HpI/IHTPlﬁ.
HepCHeKTI/IBLI Pa3BUTHA temocHaOxeHus B Poccuu. Dxonornueckue 3agadn TEIUIOCHAOKEHUS.

3. Ouunctka MPOU3BOJACTBCHHBIX CTOUYHBIX BOJ OT BPCAHBIX BBI6pOCOB.

4, TemioBele CceTH U TGHJIOHOTp€6J'I$[IOHII/Ie CHCTCMBI KaK OCHOBHBIC 3BCHbA CHCTCMbI
TEIUIOCHAOXKECHUS.

5. OcHOBHBIE HaIlpaBICHUS Pa3BUTHSI CHCTEM TEIJIOCHAO)XKEHUsS B JPYruUX CTpaHax. 3ajaudu
COBEpIICHCTBOBAHUS CUCTEM TerlocHa0xeHus. [IpobiieMbl JanbHEro TermiocHa0KeHus.

6. KomOuHnpoBaHHas BbIpaOOTKa TEIJIOBOM U AJIEKTPUUECKON SHEPTHil.

7. TlpoMBIIUIEHHOE TEIJIOMOTPEOJICHHE, YPOBHU TEIIOMOTPEOJICHUST PA3IMYHBIX  OTpacieit
IMPOMBIINIJIICHHOCTH.

8. CucTteMbl OTOIUICHHSI, BEHTUJISIIIUU, TOPSIYET0 BOJOCHAOKEHHSI M TTApOCHAOKEHUS MPEATIPUSITHIA.
x na3znaueHue.

9. Texnomormueckoe moTpebiieHHe Mapa U ropsiueil Bojbl. Mcmoib3yemble TEMJIOHOCHUTENH, UX
napamMeTphl.



10. HopMupoBaHue pacxoAoB TEIJIOTH. METObI OMpeeeHUsI pacueTHON MOTPEOHOCTH B Mape U
ropsiuei Bojie JUIsl TEXHOJIOTHYECKUX HYXI.

11. XapakTepHble pexXUMBbI ¥ TpadUKH TETUIONOTPEOICHUSI.
12. T'opsiuee BogocHaOXeHHE; €T0 Ha3HAYCHUE, TPEOyeMbIe TapaMETPHI.

13. MeTozp! OIpeesieHus: pacueTHOH MOTPEOHOCTH B TEIJIOTE. XapaKTepHble rpaduku
noTpe0IeHusl.

14. OtoruieHre NpOMBIIIIEHHBIX 31aHUH. PacueT BHyTpEHHUX TEIUIOBBIIEICHUH B
IIPOU3BOJCTBEHHBIX LIEXAX.

15. TennoBoii 6anaHc NPOU3BOACTBEHHBIX NTOMeEIIeHUH. OnpeesieHne pacieTHOIO pacxo/1a TEIIOThI
Ha oToIUIeHUe npeanpuiatuii. CyTouHbIe U TOA0BbIE TPAPUKH TEIUIONOTPEOICHHS.

16. Bentunsauus npoOMBIIUIEHHBIX 1eX0B. HOpMBI 1 mapaMeTpbl CAaHUTAPHOTO COCTOSIHUS
BO3YIIHOM CpeIbl IPOMBIIIICHHBIX U OOIECTBEHHBIX IOMEIICHHA.

17. Metonpb! ornpeielIeHHsI KOTUYECTBA BPEAHbBIX BbIACIECHUHN, UX MpPEeNbHbIE U JOMYCTUMbIE
KoHIeHTpauuu. O61acTi MPUMEHEHHS] BEHTUIISIIIUN, METO/IbI IIOJITOTOBKH M 0OPaOOTKH BJIaXKHOTO

BO3/yXa.

18. Onpez[eneHI/Ie HOTpC6HOCTI/I B TCILJIOTC Il BEHTUJIIIIMOHHBIX YCTAHOBOK, Fpa(I)I/IKI/I Hux
TCHJIOHOTpC6JI€HI/I$I. Cucremsl KOHAWIMOHUPOBAHHWA BO3/1yXad, UX HASHAYCHUC, obractu IMPUMCHCHUA.

19. Onpenenenre MoTpeOHOCTEH B TEIJIOTE U XOJIOJIE.

20. Pexxumbl pabOThl M METO/IbI PETYIMPOBAHUS MPOMBIIIIEHHBIX CUCTEM KOHAMLMOHUPOBAHUS
BO3/yXa.

Pexxumbl  pabotel. TpeOyemble mapamerpsl Temia. CyTouHble M CMEHHBIE TIpaduKH
TEIUIONOTPEOICHHS.

21. Metoauka onpeieneHusi MAaKCUMalIbHBIX, CPEJHUX U TOJOBBIX MOTPEOHOCTEN B TEIIIOTE KaXKIABIM
TUIIOM NOTpeOUTENEH.

Knaccudukanus TerioBeix Harpy30k. Ce30HHbBIE U KPYTJIOIOJJ0BbIE HATPY3KH.
22. Metoauka pacdyera noTepb TEIIOTHI 3JaHUSAMU. TerIoBble Harpy3KU MPeANpPUSTHIA.
23. HopMupoBaH#€e TEIIONOTPEOICHHS B TPOMBIIIJICHHOCTH.

24, OHpC,Z[CJ'ICHI/IC TEIUIOBOMU Harpys3kKu nmpomIiiionazaku, paﬁOHa. CocTosiHUSA U IIYTHU IOBBIIIICHUA
HaaACKHOCTHU TEIIOCHAOKEHMSI.

25. 3HepreTH‘{CCKaH CYHIHOCTDb TCHJ'IO(I)I/II(&LII/II/I. PanumonansHOE pasMCIICHUC NCTOYHUKOB TCIIJIOTHI,
TEIUIOBBIX IIOACTaHIINI HCHTPAJIbHBIX TCIJIOBBIX ITYHKTOB.

26. KHaCCI/I(I)I/IKaI_II/ISI CUCTCM T'OpsAYCTO BOJIOCH&6)KCHI/I$I IMPOMBIINIJICHHBIX, )KUJIBIX U 06H_IeCTBCHHLIX
3JaHUH. I[e].leHTpaJ'II/BOBaHHBIC U NCHTPAJIM30BAaHHBIC CUCTCMBI.

27. AkkymynupoBaHue ropsiueit Boasl. [Ipubopsl, TpyOsl 1 apMarypa. O00pyI0BaHHE YCTAaHOBOK
ropsuero BoAocHa0keHus. Pacuer momarwomux u MUPKYyISIIUOHHBIX TPYOOIIPOBOIOB.



28. Cuctemsbl BOASHOIO, IAPOBOTO U BO3AYIIHOTO OTOIJIEHUSI TPOMBIIUIEHHBIX U JKUJIBIX 3/1aHUM.
OtonutenbHbIC TPUOOPHI. Br100p 1 X paszmernieHue. TpyObl 1 uX coequHEeHNE. YKIIOH TPYO.
[lepemerienue u ynanenue Bo3ayxa. Pacummpurensusiii 6ak. M3omsmus tpy6. [Tpunuumnst
MIPOCKTUPOBAHUS CUCTEM OTOILJICHUS.

29. CuctemMbl BEeHTHISIIIUM MPOMBIILIEHHBIX TIOMEUIEHUH); UX CXEMbl U METOJIbI pacuera. Y CTporcTBa
JUIS HATPEBAHMS BO3/1yXa.

30. ®unbTpsl J1s1 OUUCTKH BO3yXxa. Bo3myxoBoabl U kaMepbl. Bo3nyxonpueMHbie U
BO3/yXOpa3Jaruue ycTpoiicTea. Perynupyromue ycTpoicrsa.

31. TennoBwie CE€TH, UX HAa3HAYCHUC, KJ'IaCCI/I(i)I/IKaI_[I/IH. 3az[aq1/1 THApaBINYCCKOro pacucra. OcCHOBHEBIE
Tpe6OBaHI/I5[ K pEXUMY ,Z[aBJ'IeHI/Iﬁ B BOJAHBIX TCIIJIOBBIX CETAX.

32. Mertoiuka pacyeTa naponpoBOI0B, TEIUIOBBIX CETEM U KOHIEHCATOMPOBOI0B. MeTO bl U
AJITOPUTMBI THIPABINYECKOTO pacyeTa ¢ UCMoJib3oBanrueM DBM.

33. IIre30omeTpuueckue rpaduku 1 BHIOOP BUAA MIPUCOSAMHEHUS TOTPEOUTENEH K TETIIOBBIM CETSIM.
Omnpenenenue napaMeTpoB CETEBbIX, MOIMUTOYHBIX U KOHJEHCATHBIX HACOCOB.

34, MeTtoabl OIIPCACIICHUA PACUCTHBIX paCXO040B BOABI U I1apa I10 y4aCTKaM TEIUIOBOM CETH.

35. Meroauka ruipaBIM4ecKoro pacueTa TEIJIOBBIX ceTel. [ napaBnndyeckue XapakTepucTUKu
Y4aCTKOB TEIUIOBOI CETH, HACOCOB U PETYJIATOPOB.

36. IloHsATHE O TUIPABIMYECKON YCTOWYMBOCTH U Pa3peryIMpoOBKe TEIUIOBOM ceTu. MeToauka
pacdera rHIpaBIMIECKOT0 PEXUMA CUCTEM TEIUIOCHAOKEHNUS.

37. CxeMmbl 3aKpeIuIeHUs JaBIeHUs B «HEUTpaNbHBIX» TOUKaxX. [‘uapaBirueckuil yyap u cpencraa
OOpBOBI C HUM.

I'unpaBnuueckuil pexxum paboTsl ceteil. [IbesomeTpuueckue rpaguky B TEIIOBBIX ceTsax. CriocoObl
MO/JIEP’KAaHUS JABIICHUS B «HEUTPAIBHBIX» TOUKaX TEIUIOBBIX CETEH.

38. BLI60p CCTCBBIX, MIOAMUTOYHEIX, ITOAKAYUBAIOIINX U KOHACHCATHBIX HACOCOB

39. OcHOBBI BbIOOpA TPAcChl M CIOCOOOB MPOKJIAAKH TEIUIOBBIX ceTei. CxeMbl, MPOKIaaKU U
KOHCTPYKIIMU TerioBbIX cereil. 10. CxeMbl u KOH(pUTrypalus TenaoBbIX cetell. Tpacca u mpoduiib
TEIJIONPOBOJIOB.

40. 38.2[2[111/[ TCIIJIOBOI'0 pacycTa. Mertoasl pacucTa TCIUIOBBIX MOTEPb B TCIUJIOMPOBOAAX WU MAICHUSA
TCMIICPATYPhI TCIJNIOHOCUTECIIA MO JJIMHC y4acCTKa.

41. OHpCI[CJ'ICHI/IC OIITUMAJIbHON TOJIIWHEI TEIUIOBOM H3OJSIUM. M30I4IMOHHBIE KOHCTPYKIINU
TCIUIOMPOBOJA0OB Hosrie IMPOrpECCUBHELIC CIIOCOOBI NPOKIIAAKU U U30JIAIHUN TCTIJIOBBIX CeTel.

42, OHpCIleJ'IeHI/IC TCIIJIOBBIX TTOTCPL YHaCTKa TEIUIOBOM CETHU W MaJCHUS TCMIICPATYP TCIIJIOHOCUTCIIA
o uxX AiuHe. Tennou30isauoHHEIe MaTepHraibl 1 KOHCTPYKIUU. Tp}/6LI U UX coeauHeHus. Buasl
IIPOKJIAZIOK.

43 TIpoyHOCTHON pacyeT Y4acTKOB TEIUIOBBIX CETEeil ¢ BBIOOPOM THIIOB M KOJWYECTB MOJBUXKHBIX U
HETOJBI)KHBIX OTIOp, CIIOCOO0B KOMIICHCAIIMH TEMIIEPATypHBIX PACIIMPEHUN, BUIOB U KOHCTPYKIIHA
peryaupymolIle apMarypsl.



44. Pacuer u moabop KommeHcaTopoB. Pacyer ycuiamii Ha MOABMKHBIE M HEMOJBHKHBIE OIOPHI.
Kommnencarus TemnepaTypHbIX HaIllPsSHKEHUH B TPYOOTIPOBOaX TETJIOBOM CETH.

45. Vcnonb30BaHUE U pacyeT €CTECTBEHHON KommeHcanuu. KOHCTpyKiuu TernaonpoBoaoB. ONopsl.
Komnencatopsl. Apmatypa. Kamepst wu  komoaubl. OOmmue BOINPOCHl  ITPOEKTUPOBAHUS
TEIIONPOBOIOB.

46. IIpon3BoJCTBEHHBIE M OTONUTEIbHBIC KOTeNbHbIE. Kiaccudukanus v napameTpbl apoBbIX U
BOJOIpeHHBIX KOTeNbHbIX. 18. HaznaueHue, TemioBbie CXeMbl, OCHOBHOE U BCIIOMOTaTEIbHOE
00opynoBaHUE MPON3BOACTBEHHBIX KOTEIbHBIX.

47. PexxuMbl paboThI U pacrpeielieHue Harpy3Ku MKy KOTIaMH.
48. TexHUKO-2KOHOMHUYECKHE MTOKa3aTean KoTeabHbIX. KOMITOHOBKA MPON3BOACTBEHHBIX KOTEIbHBIX.

49. IlpuHnun BBHIOOpPa OCHOBHOTO M BCIIOMOTATEIBHOTO 00OpymoBaHHs. BbIOOp OCHOBHOTO U
BCIIOMOT'aTeNILHOTO 000pYI0BaHHS KOTEIbHBIX.

50. BI)I60p MCTOAAa U CXEMbI BOAOIIOATOTOBKU B ITPOMU3BOJACTBCHHBIX KOTCIBbHBIX

51.TennoBbie CXeMbI M METO/IMKA UX pacyeTa. MeTOIMKa U pacyeT TEIJIOBBIX CXEM KOTEJbHBIX C
npuMeHenueM u 6e3 npumenenus [1K.

52. Hy'TI/I COBCPUICHCTBOBAHUS TCIJIOBBIX CXEM, O60py,I[OBaHI/I$I " PCKUMOB pa6OTbI
IMPONU3BOJACTBCHHBIX KOTCIIbHBIX.

3HepreTI/I‘leCKI/IC, SKOJIOTHYCCKHEC U OKOHOMHUYCCKHUEC ITOKA3aTC/IN KOTCIbHBIX.

53. TensoBble MyHKTHI MUKPOPAlOHOB U NpeAnpHusaTuil. Pacuer u BIOOp 000py10BaHUS TETIIOBBIX
IIYHKTOB (3JIEBaTOPOB, HACOCOB, MOJIOrpeBaTeNeil).

54. TexXHOJIOTUYECKHE CXEMbl M KOMIIOHOBKA HACOCHBIX CTaHIIUM. AKKyMy.TIPIpOBaHI/Ie TCIIJIOTBI.
3aH_[I/ITa OT KOppO3HuH, NIJIaka 1 HAKUITA MECCTHBIX YCTAHOBOK IOpA4YCTO BO,Z[OCHa6)KeHI/I$I.

55. ABToMaTH3aUA TEIUIOBBLIX MOACTAHIINHN.

56. Cuctemsl TemIoCHAOXKEHUS NpeanpusaTuil. Buabl cucreM TeriocHaOXeHust NpeInpUusITui; ux
CTpYKTypa u ocobeHHocTH. [TapoBbie cUCTEMBI TEIITIOCHAOKEHHUS; UX CXEMBI, COCTaB 000PYyI0BaAHNUS,
PEXUMBI PabOTHI, METO/IbI 0OECTIeUeHHs HaJeKHOCTH NMapoCHa0KEeHNUSI.

57. BoasiHble cuCTEMbI TEIUIOCHAOXKEHUS NpeanpuaTuil. JByXTpyOHbIE 1 MHOTOTPYOHBIE BOJSTHbIE
CUCTEMBI, X CXEMbI, 00JIaCTH IPUMEHEHHS], OCHOBHbIE MPEUMYILIECTBA U HETOCTATKH.

58. BoasiHble cUCTEMBI C OTHOTPYOHOM TPaH3UTHOU U ABYXTPYOHOH pacnpeeuTeIbHbBIMU CEeTIMU.
TennoHOCUTENN U UX XapaKTEPUCTHKA. TEXHUKO-3KOHOMHYECKOE COIIOCTABIEHUE CUCTEM
TEIUIOCHA0XKEHUSI.

Oo0pa3sen OusteTa K mepBoOi py0eKHOI aTTecTAUMM 10 JUCHUILIUHE

MMHUCTEPCTBO HAaYKM U BbicLLero obpasoBaHus PP
[PO3HEHCKMI rocyaapCTBEHHbI HEPTAHOM TEXHUYECKUI YyHUBEPCUTET UM. aKag. M.[. MuannoHwmKkosa
MHCTUTYT SHEepreTukun
Kaghedpa «TernnomexHUKa u 2uopasauKka»




I[I/ICL[I/IHJII/IHB.Z «ACTOYHMKH M CHCTEMBI TEIIOCHAOKEHU

BUJIET Ne 1

1. | TennoBble ceTH, HMX Ha3HAYCHUE, Kiaccupukanusa. 3agayd  TUIPaBIUYECKOTO
pacueta. OCHOBHBIE TPEOOBaHMS K PEKUMY JABJICHUM B BOJSHBIX TEIUIOBBIX CETAX.

2. | Ilre3omerprueckre rpaduku ¥ BBHIOOP BUAA MPUCOCTUHEHHS TMOTpEeOMTENel K TEIUIOBBIM CETSM.
OnpeesieHre MapaMeTPOB CETEBBIX, MOIMUTOYHBIX U KOHJICHCATHBIX HACOCOB.

3. | Metoap! ompeneneHus paCIeTHBIX PacXO0B BOJBI U Mapa Mo y9acTKaM TEIJIOBOH CeTH

3aB. kadenpoii
«TennoTexHUKa U TUAPABIINKAY P.A-B. Typayes

7.2 Bonipockl KO BTOPOii py0eskHOii aTTecTalluu

1. Ha3nauenue u knaccuduxanus TOLI, ncrnoiab3yeMbIX B CUCTEMAX TEIIOCHAOKEHUS.

2. Ha3HaueHwue, TEIJIOBbIE CXEMBI, COCTaB 000PYAOBaHUS, TAPaMETPBI U 00JIACTH TPUMEHEHHS
MIPOU3BO/ICTBEHHBIX NTAPOTYPOHMHHBIX dJIEKTPOCTAHIIHH.

3. DHeprernyeckas 3pPEKTUBHOCTH TEIUIOPHUKAIIMH U €€ 3aBUCUMOCTh OT KOd(h(HUIeHTa
TEIUIO(UKAIIHH.

4. Bp10op onTUMalbHBIX HaYaJbHBIX U KOHEUHBIX ITapamMeTpoB napa Ha TOLI.

5. Db dexTUBHOCTh IPOMEXKYTOUHOTO Neperpesa napa Ha TOLI.

6. PereHepaTuBHBIN 0JIOTPEB MUTATEIBHON BOJBI U €0 PACIpEeAeICHUE O CTYIEHSIM.

7. OnTuMu3anus NapaMeTpoB U CXEM CUCTEMBI PETEHEPATUBHOIO NIOIOTPEBA MUTATEIBHON BOJBI.
Oco6eHHOCTH MPUMEHEHUSI CMELIMBAIOIIUX U TTOBEPXHOCTHBIX MOJIOTPEBaTENEH.

8. CxeMbl OTIIyCKa TEXHOJIOTHYECKOTO Mapa v ropsiueit Boasl ot TOILL.

9. IlpunnunuanbHble TemoBbie cxembl TOLI ¢ mapom u ropsiueit Boj10i 1 ux 3pPeKTUBHOCTD
(TeroBasi 5KOHOMUYHOCTb, HAJIS)KHOCTh U KallUTaJIbHBIE 3aTPAThI).

10. Pacnipenienienne TEMIOBBIX HArpy30K MeXay oT0OpaMu TYpOUH U TMKOBBIMU BOAOTPEHHBIMU
KOTJIAaMH U BBIOOP ONTUMAJIbHBIX 3HaYEHUH KOA((OULIUEHTOB TEIIO(PUKAIIH.

11.CoBmecTHas pabota koTenbHbIX U TOL] B cucreMax TenaocHa0KeHUs.

12. Oco0eHHOCTH UCIIOIb30BAHNUS Ta30TYPOMHHBIX arperaToB U JIBUTaTeleld BHYTPEHHETO CropaHus
111 KOMOMHUPOBAHHOM reHepaluy TEIJI0Thl U 3JEKTPOIHEPTHH.

13. XapakTepuCTHUKU COBPEMEHHBIX KOTEJIBHBIX YCTAHOBOK U TETJIO()UKALMOHHBIX TYpOHH.
JlnarpamMmbl pexHMOB Tero(ukannonHbelx Typous tuna T, [1T u P.

14. Be1i6op ocHoBHOTO 000opyaoBanus mpombiniuieHHOW TOL. CobctBennsie Hyx bl TOLL. [TyTu
CHIDKEHHUS 3aTpaT SHEPTruu Ha COOCTBEHHBIE HYK/IbI.

15. BeiOop Tuna npuBojaa BCIIOMOTraTelbHbIX MEXaHU3MOB. BBIOOpP OCHOBHOIO 1 BCIIOMOTaTeIbHOTO
00opyIOBaHUA.

16. IMpunnunuansHas u nonHas cxemsl TOLl. Metoauka pacyeTa NpUHIMIAATBHOMN TEIIOBON
cxemnl TOLI.

17. AnroputmM pacuera TemiaoBoi cxeMbl Ha OBM. Mertoas! aHanu3a termnoBsix cxem TOL u
M3MEHEHHMH B HUX: 3KCEPreTHUECKUi, KOA((PUIIMEHTOB LIEHHOCTH TEIUIOTHI U K03 puimeHToB
M3MEHEHUs MOITHOCTH. Ha3HaueHne, MpUHIUIIBI IEUCTBUS U METOJIBI pacyeTa 3JIEMEHTOB TEIIJIOBOM
cxemnl TOLI.

17. Metoapl 1 cXeMbl BogonoAroToBku Ha TOII,



18. Ompenenenne pacxona TOIUIMBA, moTpedisiemoro Ha TOILl, m cmocoOOB pacrpencsieHus] ero
3aTpaThl HA IPOU3BOJICTBO JICKTPOIHEPTUH U TEIUIOTHI, OTIycKaemoit ot TOLI.

19. TexHUKO-7KOHOMHYECKHE TTOKa3aTenu coBpeMeHHbIX TOLI.

20. Yactusle KI1/ u ynenpHble pacxo/bl TOIIMBA HA IPOU3BOJCTBO IEKTPOIHEPTUH U TEIUIOTHI.

21. Yyer BnustHUS COOCTBEHHBIX HYXK]I Ha mokazarenu TOLl.  VYjaenbHble KanmuTajgbHBIC 3aTpaThl,
yJeJIbHAs YUCIIEHHOCTh MepcoHana u cedbectonmocts 3uepruu TOL.

22. KoogdunueHt termnodukanmuy u onpeaeseHue ero ONTUMalIbHOTO 3HAYECHHUS.

23. TpeboBanus k BeIOOpY mtomanku st TOLI. ['ennian u komnoHoBKa npoMebIiuieHHon TOIL.
Texunueckoe BogocHaOxenue TOLI.

24.0xpaHa OKpyXarolel cpeapl OT BpeIHbIX BbIOpocoB TOII.

25. Ucnonbp30BaHuE MUKOBBIX BOJOTPEUHBIX KOTJIOB.

26. IlpuHOMOUATBHBIE CXEMBI, HapaMeTpbl M 000pYIOBaHHME DJHEPreTHUECKUX TIa30TypOMHHBIX
yctanoBok (I'TY).

27. Meto/p! IOBbIIIEHHS TETIOBOK 3¢ dextuBHocTr ['TY.

28. OcoOEHHOCTH TETUIOBBIX cXeM TeruopuKkanuoHHbIX [ TY.

29. Metoauka pacuera TEIUIOBBIX cxeM ra3oTypOuHHBIX TOLl. Pexumbl paboThl ra3oTypOMHHBIX
TOLI.

30.TexHUKO-3KOHOMHUYECKHE MTOKa3aTeau ra3oTypounnbsix TOLI.

31. [IpyHUMOMaTBHBIE CXEMBI, TAPAMETPbl U 000pYA0BaHUE NMAapOra3oBbix ycTaHoBoK (I1I'Y).
Oco6ennoctu cxeM [ITY ¢ BHyTpULIMKIOBOM razugukanyiei TBepJoro TOIUIHNBA.

32. YcioBus NpUMEHUMOCTH pa3ianyHbIX TUIOB [1I'Y. OcoGeHHOCTH TerIopHUKaMOHHBIX YCTAHOBOK
I'V. Meroauka pacuera mapora3oBbix TOLI.

33. ConocTaBUTENbHBIN aHAM3 TEXHUKO-dKOHOMHUYECKUX MOKa3aTesel mapoTypOHMHHBIX,
ra3oTypOUHHBIX 1 Tapora3zoBsix TOLI.

34. Ucnons3oBanne atoMHbIx TOLL (ATOLI), cranmuii rerutocaadxkenus (ACT) u ctaHnunit
pou3BOICTBEHHOTO TerutocHabxkeHus (ACIIT) nns oTmycka napa u ropsiaeid BoJibl PEeAIPUATHSIM.
35. Oco0eHHOCTH KOHCTPYKIUN U PEKUMOB pabOThI AAEPHBIX peakTopoB. [IpuHIMIINANBHBIE CXEMBI,
napamMeTpsl ¥ 000pyI0BaHHE aTOMHBIX HCTOYHHKOB TertocHadxeHus (AUT).

36. OCOOEHHOCTH TEIJIONOATOTOBUTENBHBIX YCTAHOBOK M CXEM OTITYCKa TEXHOJIOTHYECKOT0 Mapa
AUT.

37. IlepcrieKTUBBI U YCIIOBUS BHEPEHUS aTOMHBIX XEMOTEPMHUYECKIX CHCTEM JTATbHErO
teriocHabxkenus (AC/IT) Ha 0a3ze BbICOKOTEMIIEpAaTYpHBIX AJepHbIX peakTopoB (BTP).

38. Texuuko-sxonomuueckue mokaszarenn ATOIl, ACT, ACIIT, ACAT u AUT.MI'JI-metox
peoOpa30BaHUs SHEPTUH U ero puMeHeHne Ha MI'JI- anekTpocTaHIMsIX 111 KOMOMHUPOBAHHOTO
OHEPTOCHA0KECHHUS.

39. Cxembl, mapameTpsl 1 00opynoBanue MI'J[-a5ekTpocTaniuii Ha OPraHUYECKOM U SIIEPHOM
ToruMBe. TexXHUKO-dKOHOMUYecKue nokasarenu MI'Jl-aimekrpocTaniuii.

40. CxeMbl, mapamMeTpbl, 000pyI0BaHHE U TEXHUKO-DPKOHOMHUYECKHE MTOKa3aTeIN HCTOYHUKOB
TEIUIOCHAOKEHHUSI Ha BO300OHOBIISIEMBIX PHEpropecypcax - sHepruu CoyiHIla, OHOMACCHI,
rIyOUHHOMH TeryioTe 3eMiM, TEIUIOBOM sHepru MUpOBOro okeaHa.

41. Ha3zHaueHue U CTPYKTypa CUCTEMBbI peryiupoBaHus. Bo3MokHbIe METO/IbI PEryIHpPOBAHUS
TEIJIOBOM Harpy3Ku B CHCTEMax LIEHTPAIN30BAHHOTO TETJIOCHA0KEHUSI, UX COMIOCTaBJICHHE.

42. PerynupoBaHue OTIYCKa TEMJIOTHI U3 NApOBBIX CETe. AKKYMYJIATOPHI Napa; X IPUMEHEHUE U
pacuer.

43. LlenTpanbHOE peryaupoBaHie OJTHOPOTHON M Pa3HOPOJHOM TEIUIOBBIX HAarpy3okK. I'paduxu
TEMIEPATYP U PacXo/1a TEINIOHOCUTEIIS.



44. MeTobl LIEHTPAIBHOTO PErYJINPOBAHUS CYMMAapHBIX Harpy30K OTOIUICHUS U TOPSTYEro
BOJIOCHA0>KEHUS, UCIIOJIb3yEMBIE B CICTEMaX TEINIOCHA0KEHHs TOPOJIOB.

45. MeTopl KOPPEKTUPOBKH TEMIIEPATYPHBIX TpagUKOB Ha BBOJAX MPEANPHUIATUHN, MTOITYyYAOIIHUX
ropsiuyro Boay ot paiioHHbIX TOLL.

46. DPPEeKTUBHOCTD PA3IUYHBIX CUCTEM PErYJIIMPOBAaHUS OTITYCKA TEIUIOTHI. AKKYMYJIUPOBAaHHE
Ter0Thl. CXeMBbl, pacyeT U peXUMbI paboT TEIIOAKKYMYJIUPYIOIIUX YCTAHOBOK.

47. BropuuHble 3HEpropecypchbl NPOMIPENNPUATHH, UCIONb3yeMble JUIsl TeHepaluu TermioTsl. Mx
KOJINYECTBO, ITapaMeTpPhl, A0JIs OJIE3HOTO UCIOIb30BaHUS B CUCTEMAaX TEIUIOCHA0XKEHUS.

48. Bupapl, mapaMetpsl U rpaduku Beixoga BOP, ncnonp3yeMbIx 171 IpOM3BOACTBA Mapa U ropsyeit
BOJIbI B YTHJIM3AIIMOHHBIX ycTaHoBKax (TYVY).

49. Yrummzanuonssle kotenbHble U TOLI. Tumbl yTuan3alnnoHHbIX YCTaHOBOK JUIsl BBIPAOOTKH Iapa
U TOpSIYEH BOJBI: CXEMBI, MTApaMEeTPhl, COCTaB 00OPYJOBAHUS U PEKUMBI pabOThl CXEMBI, PeKUMbI
paboThI, KOHCTPYKIIUU 00OPYIOBAaHUS, TEXHUKO-3KOHOMUYECKHUE TIOKA3aTEIH.

50. OnpezneneHre >KOHOMHMM TOIUIMBA MPH paboTe YTHIIM3ALMOHHBIX YCTAaHOBOK MapajlieIbHO C
3aBOJICKMMH KOTeNIbHBIMH U TOLI.

51. Meroas! pacuera cxem u obopyaoBanusa TYY ¢ npumenennem DBM. Ontumuzanus cxem,
apaMeTpoB U PexXUMOB paboThl TYY npu aBTOHOMHON U COBMECTHOM IKCIUTyaTallH C
IIPOU3BOJICTBEHHBIMU KOTEJIBbHBIMU U TOI.

52. Meroauka onpee’aeHusi SKOHOMHUHM [IEPBUYHOIO TOIIMBA U TEXHUKO-3KOHOMHYECKUX
nokazaresneit TYY. Merozsl 3aluThl OKPYKArOLIEH cpebl pu dKcIuryaranu TYY.

53. Ucnonb3oBanue BOP B nctouHnkax TemiocHa0KeHus

54. TertoBBIE HACOCHI U OCOOEHHOCTH MX MCIIOJIB30BAHMUS.

55. Maremaruyeckass MoOJellb M KOMIIBIOTEpHAas IporpamMma IIOCTPOCHHUS M HCCIeIOBaHMs
TeMIepaTypHbIX I'papUKOB BOASHBIX CUCTEM TEIUIOCHA0XKEHUS.

56. MaremaTtuueckast MOJIEJIb U MPOTPaMMHBIN MPOAYKT FMIPABIMYECKOT0 pacyeTa TEIUIOBBIX ceTel
U TIbE30MEeTPUUECKOTro rpaduka.

57. Matemaruueckass MOJeNb M TNPOTPaMMHBIA TPOIYKT TEIUIOBOIO pacyera TEMJIOBhIX CceTel
pa3aMYHOro croco0a MpoKIaaKH.

58. Matemaruueckas MOJeNb U MPOrPAMMHBIM MPOJYKT BBIUMCIEHUSI ONTHMAJIbHOTO 3HAYECHUS
koa¢dunrenTa remnopukanuu naporypounnoit TOLL.

59. MeTo1bl TEXHUKO-2KOHOMHYECKHUX PAacyeTOB B SHEpreTHuke. PacuéTHelil epros 1 ero
COCTABJISOLINE IPU CTPOUTEIHCTBE CUCTEM TEIUIOCHA0XKEHUSI.

60. [leiicTByromas METOIMKA OLIEHKU 3(PPEKTUBHOCTH UHBECTULIUI B CTPOUTEIBCTBO CUCTEM
TEIUIOCHA0XKEHUS. Y CIIOBUS CONIOCTABUMOCTH AIbTEPHATUBHBIX BAPMAHTOB CUCTEM TETJIOCHAOKEHMS.

O0pasen OuJiieTa Ko BTOpPOii pyOesKHOH aTTecTaluu

MUHUCTEPCTBO HAaYKM U1 Bbiclero obpasoBaHus PP
[PO3HEHCKMI rocy4apCTBEHHbIN HEPTAHOM TEXHUYECKUIN YHMBEPCUTET UM. akag,. M.[. MunnanoHwuKosa
MHCTUTYT SHEepreTnukun
Kagedpa «TennomexHUKa u 2u0pasauka»

buaer Ne 1

Bropas pyOexuas arrecranus

I[I/ICL[I/IHJII/IHB.Z «MACTOYHMKH U CHCTEMBI TEIIOCHAOKEHU

1 pryHHéHHaH OIICHKa KaIlluTaJIbHBbIX BJIOJKCHUH B TCIUIOTCHCPUPYIOIINEC UCTOYHUKH, TCIIJIOBBIC CCTU
)4 TeHHOHOTpC6JI}IIOHII/Ie CUCTCMBI.




2 | MeTroabl TEXHMKO-35KOHOMHUYECKUX PacueTOB B SHEPreTUKe. PacuéTHbIi eproa 1 ero
COCTABJISIONINE TP CTPOUTEIHCTBE CUCTEM TEIIOCHAOKCHHSL.

3 | MaremaTtuueckass MOJENb M TMPOTPAMMHBIA MPOMYKT BBIUMCICHHUS ONTUMAILHOTO 3HAUCHHS
ko3¢ duienTa Temiodukanuy naporypounsoi TOLI.

3aB. xadenpoit «T u I'» P.A-B. Typayes « »

7.3. Bonpocsl Kk dk3aMeHy no fucuuiuinie «VMCTOYHUKHN U CHCTEMBI TEILUIOCHAOKEHUsI
npeanpuATHI»

1. Haznauenue u knaccudukarus TILI, ncrnonp3yeMbIX B CHCTEMax TEIJIOCHA0KEHUS.

2. Ha3HaueHue, TEMI0BbIE CXEMBbI, COCTaB 000PYAOBaHUs, TapaMeTPhl U 00JIACTH IPUMEHEHMUS
MPOU3BO/ICTBEHHBIX NAPOTYPOMHHBIX dJIEKTPOCTAHIIHH.

3. DHeprernyeckas 3pPEKTUBHOCTH TEIUIOMHUKAIIMN U €€ 3aBUCUMOCTh OT KO3 UIeHTa
TeruiopuKayy. BeIOOp onTHManbHBIX HAYaJIbHBIX U KOHEUHBIX MMapaMeTpoB mapa Ha TOLI.

5. D dexTUBHOCTD MPOMEKYTOUHOTO TieperpeBa napa Ha TOLl. PereneparuBublii mogorpes
IIUTATEJILHOM BOJIBI U €r0 PAaCIPEIEICHHE IO CTYIICHM.

6. OnTumusanus nNapaMeTpoB U CXEM CUCTEMBI PEr€HEPATUBHOIO IOJ0IPEBA TUTATEIBHON BOJIBL.
Oco6eHHOCTH IPUMEHEHUS CMELIMBAIOIIMX U TTOBEPXHOCTHBIX MOJIOTPEBaTEIEH.

7. CxeMbl OTITyCKa TEXHOJIOTMYECKOro napa u ropsueit Boast ot TOL.

8. [IpuHIMIIManbHbIe TeIIoBbIe cxeMbl TOL] ¢ mapom u ropsiaeit Bogoi u ux 3¢hHeKTHBHOCTH
(TenoBasi 5KOHOMUYHOCTb, HAJIE)KHOCTb U KallUTaJIbHbIE 3aTPAThI).

9. Pacnipenienenue TEIUIOBBIX HArPY30K MEXLy OTOOpamMu TypOUH U MUKOBBIMU BOJOTPEHHBIMU
KOTJIAaMH U BBIOOP ONTUMAJIbHBIX 3HaYEHUH KOA((OULIUEHTOB TEIIO(PUKAIIH.

10. CoBmecTHas pabora koTenbHbIX U TOL] B cuctemax TernnocHabxkeHus. OcobeHHOCTH
HCIOJIb30BAaHUS Ta30TYpOMHHBIX arperaToB U JIBUraTeseld BHyTPEHHEro CropaHus s
KOMOWHUPOBAaHHOHN reHepaly TeIIOThl U 3JIEKTPOIHEPTHH.

11. XapakTepuCTUKHA COBPEMEHHBIX KOTEIbHBIX YCTAHOBOK M TEIUIOPUKAIIMOHHBIX TYPOUH.
JlnarpaMmbl pexHMOB TeraodukannonHelx Typous tuna T, [1T u P.

12. Beibop ocHOBHOTO 0060pynoBanus npombinuieHHONH TOL. CobctBennbie Hyx b1 TOLL. [TyTu
CHIDKEHHUS 3aTpaT SHEPruu Ha COOCTBEHHBIE HYK/IbI.

13. BeiOop THIIa IpHUBO/Ia BCTIOMOTAaTEIbHBIX MEXaHIN3MOB. BIOOP OCHOBHOTO M BCTIOMOTaTEIIBHOTO
000opyI0BaHUA.

14. IlpuHuunuansHas 1 noaHas cxeMmsl TOLl. MeTonuka pacuera NpUHIMINAIBHON TEIJIOBON
cxemnl TOLI.

15. AnroputmM pacuera TemiaoBoi cxeMbl Ha OBM. Mertoas! aHanu3a termnoBsix cxem TOL u
M3MEHEHHMH B HUX: 3KCEPreTHUECKUi, KOA(PUIIMEHTOB IEHHOCTH TEIIOTH U KO3(PULneHToB
M3MEHEHUs MOIIHOCTH. HazHayeHue, mMpUHLIMIIBI IEHCTBUS M METO/bI pacyeTa 3JI€MEHTOB TEIIOBOM
cxembl TOL]

16. MeToabl ¥ cXeMbI BOAOIOAroTOBKH Ha TOII.

17.0mnpenenenue pacxoja ToIminBa, norpediasemoro Ha TOLI, u cmocoboB pacnpeneneHus ero
3aTpaThl Ha POU3BOJCTBO 3JIEKTPOIHEPTUHU U TEIIOTHI, OTIyckaeMoil ot TOLI.

17. Texnuko-3xoHOMHUYECKHE MToKazarenan coBpeMeHHbIX TOLl. Yactabie KII/I u ynenpHbIe pacxoabl
TOIIMBA HA MPOU3BOACTBO 3JIEKTPOIHEPTUU U TEIIOTHI.

18. Yuer BnusHUSA COOCTBEHHBIX HYXK/ Ha okazarenn TOLl.  VYienpHble KamuTalbHbIE 3aTPATHI,
yAeJIbHAs YUCIEHHOCTh TIEpCcoHaa u cebecTonMocTh sHeprun TILI.



19. Koaddumuent termodukamu u ONpEAeICHHEe €ro ONTUMAIbHOTO 3HaueHus. TpeboBaHUs K
BeIOOpY mmomanku st TOLl. T'enrmman u kommonoBka mnpombinuieHHoW TOIL[. TexHuueckoe
BojmocHaOxenue TOLI,

20. OxpaHa Okpy»Karolei cpezbl oT BpeaHbIX BbliOpocos TOLI.

21. HWcnonbp30BaHME NHKOBBIX BOJOTPEHHBIX KOTJIOB. [IpMHIMNHMANBHBIE CXEMBI, MapaMeTpbl H
000pyI0BaHUE SHEPTETUYECKUX Ta30TYpPOMHHBIX ycTaHOBOK (['TY).

22. Metonpl oBbIIeHUs TeI10BoM 3¢ dexktuBHOCTH [ TY. OCOOCHHOCTH TEIIOBBIX CXEM
TertopukaoHHbx ['TY.

23. Meroauka pacdera TEIIOBBIX cxeM ra3oTypOouHHbIX TOLI. Pesxumbl paboThl ra30TypOHHHBIX
TOII. TexHUKO-?KOHOMHYECKHE TTOKa3aTeNd ra3oTypOuHHbIX TOIL.

24. TlpyHIMITHATIBHBIE CXEMBI, ITApaMeTpbl 1 000pyJ0BaHKE Mapora3oBbix ycTaHoBok (I1I'Y).
Oco6ennoctu cxeM [ITY ¢ BHyTpHIMKIOBOH razuukaniei TBepJoro TOIUINBA.

25. YcnoBus npuMeHuMocTH pazaunuHbix TUNoB [II'Y. OcobenHOCTH TeIIO(hUKAIIMOHHBIX YCTAHOBOK
I'Y. Metoauka pacuera napora3zoBsix TOLI.

26 CormocTaBUTENbHBIH aHanu3 TEXHUKO-9)KOHOMHMYECKUX TIOKa3aTelell MapoTypOMHHBIX,
ra3oTypOUHHBIX U napora3zoBsix TOLI.

27. Ucnonw3oBanue atomubix TOL (ATOL), cranmmii temnocHabxkenus (ACT) u craHnmii
npousBojicTBeHHOro TeruiocHadxkenus (ACIIT) mist oTnycka napa u ropsiueil BoAbl IPEIPUSITHSIM.
28. OcobeHHOCTH KOHCTPYKIUI 1 PEXKUMOB pabOTHI SAEPHBIX peakTopoB. [IpuHIMNHAIBHBIE CXEMBI,
napaMmeTpsl U 000pyI0BaHUE aTOMHBIX UICTOYHHKOB TeriocHa0xkenus (AUT).

29. OcoOEHHOCTH TEIUIOMOATOTOBHTEIBHBIX YCTAHOBOK M CXEM OTITYCKa TEXHOJIOTHYECKOTO Iapa
AUT.

30. IlepcrekTHBBI ¥ YCIOBHSI BHEIPEHHS AaTOMHBIX XEMOTEPMHUYECKHX CHCTEM JlalbHEro
teriocHabxkenus (AC/T) na 6a3e BoIcOKOTEMIIEpaTypHBIX AepHbIX peakTopos (BTP).

O0paszen OmiIeTa K 3K3aMeHy N0 JMCIHILIHHE

MWHMUCTEPCTBO HayKu U Bbiclero obpasoBaHua PO
IPO3HEHCKMNI rocyAapCcTBEHHbIN HeDTAHOW TEXHUYECKUIA YHUBEPCUTET UM. aKad. M.[. MUAnnOHLLMKOBa
WMHCTUTYT aHepreTmkm
Kagedpa «TennomexHuUKa u 2udpasauxka»

I[I/ICI_II/IHJ'II/IHaI «ACTOYHMKH U CHCTEMBI TEII0CHAOKEHU

BUWJIET Ne 1

1. | Oueprernueckas 3pHEKTUBHOCTH TETTOMGUKAIINH U €€ 3aBUCUMOCTh OT KO QHIINEHTa
TermnoduKanumn

2. | Beibop onTUManbHBIX HaYa bHBIX M KOHEUHBIX TapameTpoB mapa Ha TOL]

3. | DddexTrBHOCT MPOMEKYTOUHOTO Meperpesa napa Ha TOL]

3aB. kadeapoi
«TennoTexHuka v TUAPABIUKAY P.A-B. Typnyes

KoMiuiekT 3a5aHuil 11 BBINIOJTHEHUS PACYETHO-TPa(puuecKoii padoThI

TEIJIOBOTO HACOCA. )»

«PacueT cxembl MapOKOMIIPECCUOHHOTO TpaHcpopMaTopa Teria (X0J0IUIbHON YCTaHOBKU MIIH




OnTumu3zanus napaMeTpoB U CXEM CUCTEMbI PET€HEPATUBHOIO MOJOrPEBA MUTATEIBHON BOJIBI.

Omnpenenenue pacxoja TOIUMBa, motpedisemoro Ha TIII, u crmocoboB pacnpeneneHus ero
3aTpaThl HA MIPOU3BOJICTBO JICKTPOIHEPTUH U TEIUIOTHI, 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
IInanupyemble pe3ybTaThbl 0OcBOeHHs1 | KpuTepuu oneHnBaHus pe3yJbTaToOB 00y4eHHs HanmeHnoBanu
KOMIIeTeHI[HH e
menee 41 6amon 41-60 6an108 61-80 6as10B 81-100 6a10B OLEHOYHOTI'0
(HeynoBJIeTBOPUTEIb | (YI0BJETBOPUTEIbH
HO) 0) (xopoo) (OTJIMYHO) cpeacTsa

IIK-2 cnocoOHOCThIO K pa3paboTKe MEpONpUSTHUI IO COBEPIICHCTBOBAHUIO TEXHOJOTMM IPOU3BOJCTBA; obecreueHuto Oecriepe0oitHON padoThl,

HpaBHJIBHOﬁ 9KCILTyaTaiuu, pECMOHTA U MOACPHU3ALUN SHCPIETUYCCKOI0, TCINIOTEXHUYCCKOT'O U TCINIOTEXHOJIOTHYCCKOI0O O6OPYI[0BaHI/I$I.

CdhopmupoBaHHBI CdopmupoBanHbI
3HATh: e, HO e
— oO0mue 3aKOHOMEPHOCTH HW3MEHEHHUS colepKatine CHCTEMATHICCKIIC
OT/ETbHbIC
NOTpeOIeHUS TETIOTHI 5
poOeIbl 3HAHUS
OPEANPUATHSIMA T[PH  M3MEHEHUSX dparmeHTapHbIe
DEATD P p P HenonHblie 3HaHMS SHaHUA
napaMeTpoB Hapy>KHOT'O BO3/yXa U 1O 3HaHUS
yacaM pabodeil CMEHBI,
— METOJbl  ONpeAeNeHUs  BEIUYUH
pPacxoJl0B TOIUIMBHO-YHEPT€TUIECKUX
pecypcoB pa3sHbIMU TUTIAMHA
TETUIOTEHEPUPYIOIINX YCTAaHOBOK;
YMeTh: YMeHus nojHsle, CdopmupoBaHHBI
Hemonubie JIOTTYCKAFOTCS e
BBISIBIISITh PACUETHBIE PEXHUMBI PaOOTHI YacTruHble yMEHHS HeGOBIIIHE
. YMEHHS YMenus
KaXJI0T0 U3 3B€HbEB CUCTEMHI ; OLIUOKH
B Ycneunoe u
BJIaJeTh:
q CHUCTEMaTHYECKOM | CHCTEMATHYECKOe
— HaBBIKAMH pacueta CUCTEM | YacTHyHOE BIAJCHHE CCHCTEMATHHICCKOC MPUMEHCHHUU pUMEHEHUE
TENIOCHAOKEHNS U €€ JJIEMEHTOB C HABBIKAMI TIPUMCHCHHC HABBIKOB HABBIKOB
UCIIO0JIb30BaHUEM KOMITBIOTEPHBIX HaBBIKOB JIOTTyCKaroTCA
TEXHOJIOTHIA; pooebl
— MeToJlaMHu OIpeIeIeHuUs

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




pacUeTHBIX PAacXoJ0B BOABI U 3HAHUU
rnapa IO y4acTKaMm TEIUIOBOU
ceTu




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

OIrpaHUH4Y€¢HHBIMHA BO3MOKHOCTHMH 310POBbHA

Jns ocymiecTBiIeHHS TPOLEAYP TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U MPOMEXKYTOYHOH aTTecTaluu
00yJaromuxcsi Co3JaHbl (OHABI OLEHOYHBIX CPEICTB, AaJalTUPOBAHHBIC MJIsi WHBAJUIOB 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
TECTHPOBAHHUH JUIS CIA00BHAIINX CTYIECHTOB MCIONB3YIOTCS (POHMBI OLEHOYHBIX CPEACTB C YKPYMHEHHBIM
mpudrom. Ha »5sK3aMeH TpuUTIANIaeTcs COMPOBOXKAAIONINN, KOTOPBI O00ECIeUnBaET TEXHUYIECKOE
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) JUIsl MTHBAJIMOB U JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 340POBbBSI 110 3PEHHUIO0:

- IJISl CJIelbIX: 3a/laHUs JUIS BBIIOJHEHHUS] Ha CEMHHApax M MPAKTHYECKUX 3aHATHUAX O(OPMIISIOTCS
penbedHO-ToueuHbIM WpudTOM bpaiins uian B BuAe 3JEKTPOHHOIO JAOKYMEHTA, JOCTYHMHOI'O C MOMOLIBLIO
KOMIIBIOTEPA CO CIELUATU3UPOBAHHBIM HPOTrPaMMHBIM OOECHEUCHHEM JUIS CIEMBIX, JUO0O0 3a4MTBHIBAIOTCS
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,

- JIdA cnaﬁosw_‘mmnx: obecreunBaeTcs HUHIAUBUAYAJIBHOC PABHOMCPHOC OCBCILICHUC HE MCHCC 300
JIFOKC; O6y‘{aIOH_[I/IMC$I AJI BBIIIOJIHCHUA 3adaHUA IIPpU H€O6XOI[I/IMOCTI/I IpeaOCTaBIACTC YBCINYNBAIOLICC
YCTPOﬁCTBO; BO3MOXKHO TaK)Xe MCIIOJIBE30BAHHE COOCTBEHHBIX YBCINMYHBAOIIUX YCTpOﬁCTB; 3agaHuA  1IJIAd

BBITOJIHEHHS 331aHUI OQOPMIISIFOTCS YBEIMYESHHBIM MPU(TOM;

2) JJIs1 UHBAJIMJOB U JIMI C OTPaHUYCHHBIMU 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,

- A8 CAeNOrJyXHX JIOYCKaeTcs MPUCYTCTBHE  ACCHCTEHTa, OKAa3bIBAIOMIETO  YCIYTH

TI/I(l)J'IOC}’p,I[OHCpeBOI[‘-II/IKa (HOMI/IMO Tpe60BaHI/H>’I, BBITIOJTHACMBIX COOTBETCTBCHHO JIsA CJICIIBIX U I‘J'IYXI/IX);



3) JUTS JTAT] C TSDKETBIMUA HapyIICHUSMHU PedH, TIyXUX, CIa0OCTBIIIAINX JIEKIUA U CEMUHAPHI,
MPOBOJIIMEIC B YCTHOHM (popMe, TPOBOJATCS B TUCHMEHHOM (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 qanHble.— CankT-IleTepOypr: YHuBepcurer
NTMO, UuctutyT X0n0aa u OuorexHonoruit, 2014.— 66 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/68090.html.— 3BC «IPRbooks»

2. TlocamkoB M.B. DHeprocbepexeHne B cucTeMax TerocHabkeHus [ DNeKTpOHHBIN pecypce]:
yuebnoe nocooue/ [locamkos M.B., Hemuenko B.U., TutoB I'.11.— DnekTpoH. TEKCTOBBIE
nanable.— Camapa: Camapckuii rocy1apCTBEHHBIA apXUTEKTYPHO-CTPOUTETHHBIN
yausepcuret, DbC ACB, 2014.— 192 ¢.— Pexwum nocryma:
http://www.iprbookshop.ru/29799.html.— 3BC «IPRbooks»

3. CrepmuroB B.A. LleaTpann3oBaHHOE 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.— Jlumnenk: JInnenkuii rocyjapcTBEHHbIN TEXHUYECKUNA YHUBEPCUTET,
OBC ACB, 2013.— 105 c.— Pexwum noctyna: http://www.iprbookshop.ru/55175.html.—
3BbC «IPRbooks»

4. Koctun B.1. DueproadpdexrrupHas paboTa HACOCOB U BEHTUJISITOPOB B CUCTEMAxX
TEIUIOCHA0XKEHUS M BEHTHIIALUY [ DIEeKTpOHHBIN pecypc]: MoHorpadus/ Koctun B.M.—
DneKTpoH. TeKCTOBbIE NaHHble.— HoBocubOupck: HoBocubupckuii rocynapcTBeHHbIN
apXUTEKTYpHO-CTpoUuTeNbHbIN yHuBepcuteT (Cubcrpun), ObC ACB, 2015.— 188 ¢.—
Pexxum moctyma: http://www.iprbookshop.ru/68866.html.— 3BC «IPRbooks»

5. Knumos I''M. Hetpaauunonssie 1 BO30OHOBIsIEeMble HCTOYHUKH SHEPTUHU IS TOTY4YEHUS
TEIUIOTHI B CHUCTEMaX TEIUIOCHA0KeHus (Tra30ruIpaThl €CTECTBEHHOTO rasa) [ D1eKTpOHHBIN
pecypc]: yae6Ho-MeTonuueckoe nocodoue/ Knumos .M., KnumoB A.M.— DneKkTpoH.
TeKCcToBBIe JaHHble.— Hxuuit HoBropoa: Huxeropoackuil rocy1apcTBEHHBIN
apXUTEKTYpHO-CTpouTeNbHbIN yHUBepcuTeT, DBC ACB, 2016.— 29 ¢.— Pexum nocryma:
http://www.iprbookshop.ru/80911.html.— 3BC «IPRbooks»

B) UHTEepHET-pecypebl
HNuTtepHer pecypce - Www.gstou.ru, snexktpoHHble Oubnuoteunslie cuctembl (ObC): «IPRbooksy,
«KoncynbTaHT cTynenTay, «Ilbooksy, «Jlanby.


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 kommbrorepusie mporpammbl: MATHCAD, EXEL.

ONEKTPOHHBIM KOHCIEKT JIEKUMH M 3JEKTPOHHO-OOYYarolMi KOMILIEKC 10 JUCLUIUINHE
«VCTOUHUKH U CUCTEMBI TEIUIOCHAOKEHUS IPEIPUSITUI

TecTbl 17151 KOMIIBIOTEPHOTO TECTUPOBAHMSI CTYIEHTOB

9.2 MeToanuyecKue YKa3aHUs M0 OCBOEHHUIO THUCHMILIHHBI (Tpunoxenue 1)

10. MaTepHaJbHO-TeXHHYECKOE 00ecneuyeHrue TUCIUIIINHBI

Jliia obGecrnieueHus: OCBOCHUS JUCHMILIMHBI HEOOX0AUMO Hajauuue y4eOHOM ayTuTOpuH, CHAOKEHHOM
MYJbTUMEAUMHBIMU CpPEACTBAMU JJI NPEACTABICHUS NPE3EHTALUN JIEKIMA M IO0Ka3a y4eOHbIX
(buIbMOB.

Kracc ¢ nepcoHaabHBIMU KOMIBIOTEPAMU JIJISl TPOBEICHUS MPAKTUYECKUX 3aHATUN U BUPTYaJbHBIX
aboOpaTOPHBIX padoT.

VYuebuble ayauropun kadenps! "Temnorexuuka u rugpasnuka” B 'YK ITHTY — Ne 4-20, Ne4-45,
Ned4-47u  Ned4-49, cHaGxeHHbIE MYIbTUMEIUMHBIMUA CPEACTBAMU /TSl IPE/ICTABIICHUS MPEe3eHTALUI
U TI0Ka3a y4yeOHBIX (PUIBMOB

11. lonoJiHeHMs1 M U3MeHeHUsI B paboyeii mporpaMMe Ha yuyeOHbIN roa

JloronHeHHs ¥ HU3MEHEHMsI B paboune MporpamMMmbl BHOCSTCS €XKETrOJHO Iepes] HavyajloM HOBOTO
yueOHoro roga no gopme. M3menenuss n1omxHbl 0QOPMIISATECS JOKYMEHTAIbHO M BHOCATCS BO BCE
YYTEHHBIE IK3EMILIAPBI.

[Iporpamma coctaBneHa B cootBeTcTBUM ¢ TpeOoBaHusiMu PI'OC u ¢ ydyeToM peKOMEHIalHi 1o
HanpaieHuto moarotoBku 13.04.01 «TemnosHepreTrKa 1 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

Hannuue o6opynosanus u TCO no njucuuniiuge
«MCTOYHUKH U CHCTEMBbI TEIIOCHAOKEHUsD)

JlabopaTophsbrii komiuieke "Terutonepenayda nmpu kouBekiuu u ooayse" TITK-010-9JIP-01
(9 nabopaTopHBIX paboT)

VYuebHo-1abopaTopHbIil KoMIUIEKC «TermiooOMeHHUKIY
(4 nabopaTopHBIX pabOTHI)

BuptyansHbiii mporpaMMHBIii 1abopaTtopHblii komiuieke "Temnorexnuka"
(6 nabopaTtopHbIX padboT)

BuptyanbHbiii yaeOHbINH KOMIUIEKC «TeIoBbIe 3JEKTPOCTAHITUNY

Kommiekc npeHa3HaueH sl UCCIIeI0BaHUsI IPOLECCOB HACTPOMKH M HAJIAJKU CUCTEM
TEIUIOBOM 3JIEKTPOCTAHIMH, & TAKKE KOHTPOJISI U MOHUTOPUHIA COCTOSIHUS 3JIEMEHTOB
CHCTEM BO BpeMs UX pabOThI U JEMOHCTPAIIMH BIUSHUS U3MEHEHUS TapaMeTPOB
anemeHToB. [Iporpamma comepxut rpaduueckyro nHGOpMaIUio, H300paKeHUS
MOHHUTOPOB, IAHEJIN YIPABJICHUS U COOOIIEHNS aBapUITHON CUTHAIN3AllMU AHAJIOTUYHbIE
peaJIbHbIM.

B cocras Bxogurt:

1. [lepcoHanbHbIN KOMIIBIOTEP, MOHUTOD, KJIABUATYPa, MbIIIIb.

2. [IpenycTaHoBIeHHOE CHEIHAIM3UPOBAHHOE IPOrpaMMHOE 0OecTieueHIe

Kommnekt makaroB 560x800 mm, M300paxeHre HaHECEHO Ha TIACTUKOBYIO OCHOBY
TonmuHON 4 MM 1 pazmepoM 560x800 mm. M300paxkenne 061a1aeT BOJTOCTONKUMH
cBoricTBaMu. Ka)xplil iakaT UMEET 3JIEMEHTBI KPETUJIEHUS K CTEHE.

5.1

DKcIuTyaTanus TeIIOAHEPreTUUECKUX YCTaHOBOK U ceTeit (16 mit.)

5.2

«Tennomaccoodmen» (16 mit.)

5.3

TypOunsl 1 060pyI0BaHME TEMIOBBIX cTaHLUi (16 1mT.)

DJEeKTPOHHBIE TUIaKaThl J[eMOHCTpaIllMOHHBIE KOMILIEKCHI Ha 6a3e MyJbTUMeIua-
poeKTopa (KOMIUIEKT 3JEKTPOHHBIX M1akaToB Ha CD, mynsTumMeauna-npoextop BENQ,
HOYTOYK, 3kpaH 1,5x1,5 m):):

TennmomaccooOmeHn (122 mir.)

TypOunbI Ter1oBbIX cTaHmii (21 mT.)

[Ipeszenranun:

Termnonepenaua

TenmoBbIe U aTOMHEIC QJICKTPOCTAaHIIUU

Bunpl, coctaB 1 HazHaueHWE TYPOWH TETUIOBBIX CTAHIIMA

TennoBeie ceTH U TCHHOHOTpC6HHIOIJ_II/IC CHUCTCMEI.

Ol B W N -

Metoasl OIIPCACIICHUA pacquHoﬁ HOTpC6HOCTI/I B IIapc u ropﬂqeﬁ BOJC JJIsA
TCXHOJIOTUYICCKUX HYKI.

XapakTepHble peKUMbI U TpapUKU TEMIONOTPeOICHUS.

TemnnoBo# 6anaHc MPOU3BOICTBEHHBIX TTOMEIIICHHH.

CyTouHbIE U CMEHHBIE TpaQUKU TEIIONOTPEOICHHUS.

KHaCCI/I(I)I/IKaI_II/ISI TCIIOBBIX HAI'PYy30K. Ce3oHHEIC U KpYTJIOTOAOBBIC HAI'PY3KH.

Cucremnl rops4ero BO,Z[OCHB.G)KCHI/IH, OTOIIJICHUA

Knaccudukanus CHCTEM ropsraero BoJOCHA0KEHHS IPOMBITIUICHHBIX, JKAJIBIX
0OIIIECTBEHHBIX 3MaHUM.




12

Cucremsl BCHTHUJISIIHMU U KOHAWIIUOHHUPOBAHUSA BO3AyXa MPOMBIINIJIICHHBIX HOMCH_ICHI/Iﬁ

13 Krnaccudukanus cucteM KOHIUITMOHUPOBAHUS BO3TyXa.

14 | Meroapl  peryaupoBaHUs OTIYCKAa TEIUIOTHI M3 CHUCTEM IEHTPATU30BAHHOTO
TETIOCHAOKEHHS.

15 [IpucoennHeHnE NOTPEOUTENEH TEIUIOTHI K TETVIOBBIM CETSIM.

16 | Meroab! ornpeneieHus pacueTHBIX PACX0JI0B BOJIbI U Mapa M0 y4acTKaM TeIJIOBON CETH.

17 DKCIUTyaTalus CHCTEM TEIUIOCHA0KEHUS TPEATPHATUN

18 Hasnauenue u knaccudukanus TILI, uconb3yeMbpIX B cCHCTEMaX TEIJIOCHAOKEHUSI.

19 CxeMbl OTITYCKa TEXHOJIOTMYECKOT0 napa u ropsiueit Boas ot TOLI.

20 MeTozapl U cxeMbl BOOOIIOATr0TOBKH Ha TOLI.

21 Pexxumpl paboTel razoTypOunHbIX TOLI.

BuneoduibMel:

[Tpuniun paboThl KOTIA;

- [TapoBoii koredn;

- [TapoBble TypOUHBI;

- [lmamst ropenku;

- JIBM>KeHME )KUIKOCTH B paboyeM KoJece;

- Kopotkoe 3ambIkanue;

- TennooOMeHHUKWY;

- Typ6una K-800-240;

- Posxur kotna;

- 'panupHy;

- [IpuanMn paboTsl Hacoca

- 9KCHJ’IyaTaI_[I/IH 3HepFO6HOKOB;

- Pabora neasparopa;

- Ipunnmn paboTs! AIMOCOCA;

- [IpuHiun paboTel 1EHTPOOEKHOTO HACOCa;

- MHOroctyneH4aTslii Hacoc;

- Hacoc ITHC-1.

- Kak paboraer TOC;

- Pszanckas I'POC;

- Xabaposckas TOL]




[Tpunoxenue 1
MeToanyeckue yKa3aHusl 10 OCBOCHHIO 1M CHUILIIUHbBI
«MCTOYHUKH H CHCTEMBI TENJIOCHAOKEHU

1. MeToauuyecKue YKazaHnusa JJid Oﬁy‘lalOIIII/IXCH o IMJIAHUPOBAHUI0 U OpPraHu3alvuu
BPEMEHH, H606X0}1HMOF0 AJIF OCBOCHUSA TUCHUIIJIHHBI.

W3yueHre peKkOMEeHyeTcsl HayaTh ¢ 03HAKOMJICHHS C padoveld MporpaMMoOi JUCIUTUIAHBL,
€e CTPYKTypOoll 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.

I[I/ICHI/IHJ'II/IHa «CTOYHMKM M CHCTEMBI TEIIOCHAOKEHMSI» COCTOMT U3 18 CBsI3aHHBIX
MCKOY co0or0 TEM, 06€CHG‘II/IBaIOHII/IX MMOCJICA0OBATCIIbHOC U3YUCHUC MaTCpHraia.

OO6yuenue no quctuminHe «ICTOYHUKU U CUCTEMBI TETUIOCHAOKEHUS» OCYILECTBISETCS B
cnenyromux popmax:

1. AyauropHble 3aHSTUS (JICKLIUU, TPAKTHYCCKHE/CEMUHAPCKUE 3aHATHS).

2. CamocrostenbHas pa0oTa CTyAeHTa (MOArOTOBKAa K JIEKLUSAM, NPaKTHYECKUM/
OPaKTUYECKUM 3aHATHSAM, Tecrtam/pedeparam/moknanam/scce, U WHBIM (popMaM MUCHMEHHBIX
paboT, BEIOJHEHUE aHAM3a KeHCOB, MHANBUAYaIbHAsI KOHCYIBTAIHSA C IIPETIOaBATEIIEM).

3. UntepaktuBHBIe (OPMBI TPOBEACHUS 3aHATHH (KOJUIOKBUYM, JIEKIHUS-IUCKYCCHS,
IPYIIOBOE pelIeHHue Keica u Ap.popMBI).

VueOHBIE MaTepuand CTPYKTYpHPOBaH M H3y4YCHHE IMCHUIUIMHBI HPOU3BOAUTCS B

TEMATUYECKOH MOCIEI0BAaTEIbHOCTH. Ka)KI[OMy HDaKTI/I‘{eCKOMV/ CCMHUHAPCKOMY 3aHATUIO H
CaMOCTOATCIIBHOMY H3YUCHUIO MaTCpHraJia IPpCAMCCTBYCT JICKIUA T10 JTaHHOM TeMe. O6yqa10u1nec51

CaMOCTOATENIBHO MPOBOJAT IPEIBAPUTEIBHYI0 NOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOE H
TBOPUYECKOE y4acTHE B OOCYX JAEHUHM TEOPETHUUECKUX BOIPOCOB, pa300ope MpoOIEeMHBIX CUTYallul U
MOMCKOB MyTel uX peuieHus. MHorue mnpoOiembl, U3ydyaeMble B Kypce, HOCAT JUCKYCCHOHHBIN
XapakTep, 4TO MPEIIoIaracT MHTEPAKTUBHBIA XapaKTep MPOBEACHUS 3aHATHI HA KOHKPETHBIX
puMepax.

Ornucanue mociieTI0BaTeIbHOCTH IEHCTBUM 00y4aroerocs:

IIpn m3yueHHMH Kypca CieayeT BHUMATEIbHO CIYIIaTh M KOHCIIEKTUPOBATH Marepual,
HSHaFaeMBIfI Ha aYJII/ITOpHBIX 3aHATUAX. JIJ'ISI €0 IIOHMMAHUIA MU KAUYCCTBCHHOI'O yCBOGHI/ISI
PEKOMEHYETCS CIAEAYIONIAs MOCIIEI0BATEIbHOCTD JEUCTBUM:

1. Tlocne oxoHuaHHsI Y4eOHBIX 3aHATHHA JUIsL 3aKpEIJICHHWs MaTepuaia MPOCMOTPETh U
00IyMaTh TEKCT JIEKIIMH, IPOCTYIIaHHOW CEeToJIHs, pa3o0paTh paccMoTpeHHbie mpuMepsl (10 — 15
MHUHYT).

2. [Ipy mOATrOTOBKE K JISKIIUH CIIEAYIOMIETO JHS TOBTOPUTH TEKCT MPEABLAYINEH JESKIHH,
HOAYMaTh O TOM, Kakasi MOKeT ObITh cieayromast tema (10 - 15 munyT).

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

4. Tlpu NOArOTOBKE K HOPAKTHUYECKOMY/ CEMHUHApPCKOMY 3aHSTHIO MOBTOPUTH OCHOBHBIE
MOHATHS IO TEME, U3YYUTh NPUMEPBI. Pellas KOHKPETHYIO CUTYyalMIo, - NPEABAPUTENBHO MOHATH,
KaKOi TeOopeTHUeCcKUii MaTeprall Hy>KHO UCIOIb30BaTh. HaMeTuTh Tuian peuieHus, nonpoooBaTh Ha
€ro OCHOBE pelIuTh | - 2 nmpakTHuecKkue cutyanuu (J1ad.padoTsr).




2. MeToauuecKkue YKa3aHus 1o paﬁoTe oﬁyqamnmxcsl BO BpE€Ms NPOBEACHUSN JeKIUH.

Jlekuyu  nal0T  OOy4YarOIIMMCS  CUCTEMATU3UPOBAHHBIE 3HAHUS 1O  JUCLHUIUIMHE,
KOHIIEHTPUPYIOT X BHUMaHHE HA HauWOOJee CIOXKHBIX U BAXKHBIX Bompocax. JIEKuu 0ObIYHO
U3JIATal0TCs B TPATUIIMOHHOM WM B IPOOJIIEMHOM CTHIIC. JIJIsl CTY/ICHTOB B OOJIBITUHCTBE CIIY4acB
B mpobnemHoM ctuie. [IpoGnemMHBI  CTUIL  MO3BOJSET  CTUMYJIHUPOBATh  AKTUBHYIO
MO3HABATENIbHYIO JESITEeNbHOCTh OOYYalolMXCSd W WX HMHTEpec K AUCUUIUIMHE, (POpMHpOBATh
TBOPUYECKOE MBIIIIJICHHE, MTPUOEraTh K MPOTUBONOCTABICHUSIM U CPaBHEHUSAM, JeJaTh 0000IIeHNUs,
AKTHBU3UPOBATh BHUMAHHE 00YYarOIIUXCS IMyTeM MOCTaHOBKU MPOOJIEMHBIX BOIPOCOB, MOOIIPSAThH
JUCKYCCHIO.

Bo BpCMs JICKOHUMOHHBIX 3aHATUH PCKOMECHAYCTCA BCECTU KOHCICKTUPOBAHHUC yqe6H0ro
MaTtcepuaiia, o6pamaTL BHHUMAHHEC Ha (bOpMy.TII/IpOBKI/I H KaTCropuu, paCKpbIBarOmune CyTb TOro UJiIn
HHOTI'O ABJICHUA, UJIX NPOUCCCOB, BBIBOJABLI U MMPAKTUYCCKUC PEKOMCHOAIINH.

KoHcnekT nekuuu Jiyuiie noapasieisTh Ha IMYHKThI, COOII0/1asi KPAaCHYIO CTPOKY. DTOMY B
Oonpliod cremeHH OyAyT CHOCOOCTBOBAaTh  BONPOCHl IJIaHA JIEKLUH, MPEJIOKEHHBIE
npenogasarensiM. Crnenyer oOpamaTb BHUMAaHHE HA aKIEHTHI, BBIBOJbI, KOTOpBIE JEJIaeT
npenojaBaresb, 0OTMeuasi HauboJiee BaKHbIE MOMEHTBHI B JIEKIIMOHHOM MaTepuajie 3aMeyaHUsIMU

«BAXHO», «XOpOmIO 3aliOMHUTL» H T.II. Mo:xHO ACIaTb 3TO MW C IMOMOLIBIO Pa3HOUBCTHBIX
MapKCPOB WJIH PYYCK, IOAUYCPKHUBAA TCPMUHBI 1 OIPCIACIICHUSA.

[lenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpallleHHi, aOOpeBuatyp H
cuMBoOJIOB. OJIHaKO TIpU JaibHEHIIEHl paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIydllle 3aMEHHTh
OOBIYHBIMH CJIOBAMH JJIsA 6I)ICTp0FO SPUTCIILHOIO0 BOCIIPUATUA TCKCTA.

PaGoTast Hajg KOHCIEKTOM JEKIMHA, HEOOXOJMMO HCIOJb30BaTh HE TOJIHKO OCHOBHYIO
JUTEpaTypy, HO U Ty JHUTEpPaTypy, KOTOPYIO JONOJHUTEIBHO PEKOMEHI0BAN IpernojaBaTelb.
HMmenHO Takas cepbe3Has, KponomiuBas padoTa C JEKIMOHHBIM MaTepHaJIOM IO3BOJIUT IIyOOKO
OBJIAJIETh TEOPETUYECKUM MATEPUATIOM.

Temaruka nekuuil gaercs B paboueil mporpaMmme JTUCHUIUIMHBIL.

3. Mertoauyeckue yKa3aHus o0y4aromumcest no MOAr0TOBKeE K
npaKanecng/ceMnHapcmlM 3aHATUAM.

Ha HDaKTI/I‘-ICCKI/IX/CCMI/IHaDCKI/IX 3aHATUAX TPUBETCTBYCTCA AKTHBHOC YYAaCTUC B

00CYXXJIEHUM KOHKPETHBIX CHTYyalllii, CIOCOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAHUN HAXOIUTh
HanOosiee A((PEeKTUBHBICE PEIICHHUS TIOCTABICHHBIX TPOOJIEM, YMETh HaXOJUTh IOJIE3HBII
JIOTTOJTHUTENbHBIMATEPUA MO TEMATUKE CEMUHAPCKUX 3aHATHIA.

CTyI[CHTy PECKOMCHAYCTCH CIICAYIOIIAad CXEMa NOATOTOBKU K CCMUHAPCKOMY 3aHATUIO:

1. O3HakoMJIeHHE C IUIAHOM IPAKTUYECKOT'0/CEMUHAPCKOT0 3aHATHS, KOTOPBIM OTpa)kaeT
CoJIep>KaHUEIPEITIOKEHHOM TEMBI,

2. [IpopaboTaTh KOHCIIEKT JICKIIHIA;

3. [IpounTaTh OCHOBHYIO M JOTIOTHUTEIBHYIO JTUTEPATYPY.

B mporecce MmMOArOTOBKM K MPaKTUYECKUM 3aHSATHSAM, HEOOXOJUMO OOpaTUTh 0coboe



BHUMaHHME Ha CaMOCTOATEJIBHOE M3Y4YEHHE PEKOMEHIO0BaHHOH smTepatypsl. Ilpu Beeit momHoTe
KOHCIIEKTUPOBAHMs JIEKIMM B HEW HEBO3MOXKHO M3JIOKUTh BECh MaTepual H3-3a JIMMHUTA
ayaUTOpHBIX yacoB. [loaTomMy camocrosiTensHas paboTa ¢ yueOHMKamMH, Y4eOHBIMU IOCOOHSIMH,
Hay4HOM, CIIPaBOYHOW JINTEpaTypod, MaTepHallaMM IMEPUOAUYECKUX H3laHui u MHTepHera
sBisieTca HanOojee (PPEKTUBHBIM METOJOM TOJXYYEHHUS JIOTOJHUTEIBHBIX 3HAHUM, MO3BOJISET
3HAUUTENBHO aKTUBH3UPOBATh MPOIECC OBJAJAeHUS WHPOpMaIMel, crocodbcTByeT Ooree
rJ1yOOKOMY YCBOEHHIO U3y4aeMOro Marepuaia, (GOpMUpPYET y CTYJ€HTOB OTHOLIEHHE KKOHKPETHOM
npobieme. Bce HOBbIE MOHATHS 110 U3y4aeMOH TeMe HEOOXOAMMO BBIYYMTh HaU3yCThb U BHECTH B
rJI0CCapUid, KOTOPBIN 11eJ1ecO00pa3HO BECTH € CaMOro Hayaja U3y4eHus Kypca;

4. OTBETUTH HA BOMPOCHI TIaHA MPAKTUYECKOI0/CEMUHAPCKOTO 3aHSTHS;

5. BbINONHUTB JOMAIIIHEE 33/[aHuE;

6. [IpopaboTarh TECTOBBIC 3aJaHUS U 33]1a4H;

7. Ilpu 3atpyaHeHUsX cHOPMYITUPOBATH BOPOCHI K IPEIO1aBATEIIIO.

Pesynbrar TakoW pabOThl JODKEH MPOSIBUTHCS B CIIOCOOHOCTH CTYJCHTa CBOOOIHO

OTBCTUTH HAa TCOPECTHYCCKUC BOIIPOCHI IIPAKTHKYMA, BBICTYIIATh U YYACTBOBATH B KOJUICKTHBHOM
06CY)KI[6HI/II/I BOIIPOCOB H3y‘-IB,€MOfI TEMbI, IIPABUJIbHO BBIIIOJHATH NPAKTUYICCKHUC 3a/laHUS W WHBIC
3alaHuA, KOTOPBIC JAaI0TCA B (1)OHI[€ OLCHOYHLIX CPEACTB AN CHUILINHBI.

3. Meroanuyeckue YyKa3aHMs OOYYAKIIMMCH @0 OPraHM3aLMH CAMOCTOSTEIbLHOMN
padoThl.

Ilenp opraHM3amuMu  CaMOCTOSTENIBHOW paboOThl MO JAUCHUIUIUHE «VICTOYHMKM H  CHCTEMBI
TEIUIOCHAOXKEHUS» - 3TO YIIyOJICHWE W pacUIMpeHHe 3HAaHWW B OO0JIACTH 3HEProoOecredeHus
Hpe[[HpHﬂTHﬁ, K PCHICHUIO BOIPOCOB IIPOCKTUPOBAHUA, IKCIUIyaTallUM KW COBCPHICHCTBOBAHUA
cucTeM oOecreueHus MPEANpUsATHI TEIJIOTOW mapa W ropsiuedl Boabl; (opMHUpOBaHUE HaBBIKA M
MHTEpeCa K CAMOCTOSATEIILHOM IMO3HABATEIBHOM I TETHHOCTH.

CamocrositennbHass paboTa OOydYalOMUXCA SIBIAETCS BaXKHEUIIMM BUJIOM OCBOEHUSA
COJIep’KaHUsl JUCUHUIUIMHBI, MOATOTOBKM K MPAKTUYECKUM 3aHATHSAM U K KOHTPOJBHOW paborte.
Croma e OTHOCATCS M CaMOCTOATENIbHOE YIIyOIeHHOEe W3yYeHHUE TEeM JUCIHUILTUHBL
CamocTosTenbpHass paboTa MpeacTaBIseT CO0OW MOCTOSHHO JAEUCTBYIONIYIO CHCTEMY, OCHOBY
00pa30BaTeNbHOTO MPOIecCa U HOCUT MCCIEAOBATEIbCKUN XapaKTep, YTO MOCIYKUT B OyIayIiemMm
OCHOBaHMEM I HAaIllMCaHUS BBIMYCKHOM KBaJM(UKAIIMOHHOW paboOThl, MpPaKTHYECKOIO
IIPUMEHEHHS MTOJTYYEHHBIX 3HAHUM.

OpraHuzanus caMOCTOSATENbHOM paboThl 00ydaromuXxcs OpPUEHTHpYeTCsl Ha aKTHBHbBIE
METO/Ibl OBJIA/ICHUS 3HAHWUSIMH, Pa3BUTHUE TBOPUYECKUX CIIOCOOHOCTEW, MEPEXOo]l OT MOTOYHOIO K
VMHAUBUAYAIM3UPOBAHHOMY 00YUYEHHIO, C YU€TOM NMOTPeOHOCTEN 1 BO3MOXKHOCTEN JINYHOCTH.

[IpaBuiibHAs OpraHU3alUs CAMOCTOSTEIBHBIX YUEOHBIX 3aHSITHN, UX CHUCTEMATHUYHOCTb,
1enecoo0pa3Hoe MIaHMpOBaHHE pabovyero BpeMEHU MO3BOJISET CTY/IEHTaM pa3BUBAaTh YMEHUS U
HAaBBIKH B YCBOCHHH M CHCTEMATH3allMH MPUOOPETaeMbIX 3HAHUM, 00€CTIeUnBaTh BHICOKUH YPOBEHD
YCIIEBAEMOCTH B MEPUOI O0YyUCHHUSI, TOTYyUUTh HaBBIKHM TIOBBIIEHUS MPOGECCHOHATHHOTO YPOBHS.

[ToaroToBka K NPaKTUYECKOMY 3aHITHIO BKIIOYAET, KpPOME MPOPAOOTKH KOHCIEKTa M
NPE3CHTAIMH JICKIIUH, TIOUCK JIUTEPATyphl (0 PEKOMEHJIOBAaHHBIM CIFICKAaM M CaMOCTOSITENLHO),
MOJTOTOBKY 3aroTOBOK JUIS BBICTYIUICHHHA 110 BOIIPOCaM, BBIHOCHUMBIM It OOCYXICHHUS TIO
KOHKpeTHOU Teme. Takue 3aroTOBKM MOTYT BKJIFOUATh ITUTATHI, (DAKTHI, COMIOCTABIICHUE PA3IMIHBIX
NO3ULMH, cOOCTBeHHBIE MbIciaH. Ecnu mpoGrnema 3amHTepecoBana 00ydarouierocs, OH MOXKET
HOJATOTOBUTH pedepar M BHICTYNHUTH C HUM Ha MPAKTUYECKOM 3aHATHU. [IpakTHyeckoe 3aHATHE -



9TO, TPEXAE BCEro, IUCKYCCHUs, OOCYXJE€HHE KOHKPETHOM CHUTYyallMH, TO €CTh MpEAINojaraet
YMEHHE BHHUMATEIBHO CIyIIAaTh WIEHOB MaJIOM TPYNIbl M MOJEpaTopa, a TakkKe craparbcs
BBICKA3aTh CBOE MHEHHE, BBICKA3bIBATh COOCTBEHHBIC UJIEU U MPEAJIOKEHUS, YTOUHSTh U 33/1aBaTh
BOIIPOCHI KOJJIEraM 10 00CYXIEHHUIO.

[Tpu mOAroTOBKE K KOHTPOJILHOW paboTe 00yUaIOMIMIACS TOJKEH IMOBTOPSTH MPOiiICHHBIN
MaTtepuajl B CTPOTOM COOTBETCTBHM C Y4EOHOH MpOrpaMMOM, HMCIONb3ys KOHCIEKT JEKIUH U
JUTEpaTypy, PEKOMEHJOBAHHYIO MpernonaaBaTeneM. [Ipn HEOOXOIUMOCTH MOXKHO OOpaTHThCS 3a
KOHCYJIbTALIUEN U METOANYECKON ITOMOILBIO K IIPEIOJaBaTEIO.

CamocrosiTenbHas padoTa peau3yercs:

— HEMOCPEJICTBEHHO B MPOIECCEe AyTUTOPHBIX 3aHSATUN - Ha JICKIUSAX, MPAKTHYCCKHUX
3aHITHUAX,

— B KOHTAKTE C MPEMNoJIaBaTe]IeM BHE PAMOK PaCIMCaHUs - Ha KOHCYJBTAIUAX 110 y4eOHBIM
BOIIPOCaM, B XOJI¢ TBOPUYECKHX KOHTAKTOB, MPH JIMKBUIAIIUU 33JI0JDKCHHOCTEH, TIPH BBITIOJIHCHUH
WHMBUIYAIbHBIX 3a/IaHUN U T.1I.

- B Oubmnuoreke, noma, Ha Kadeape MNPH BHIMOJHEHUU OOYyYarOMIMMCS YYEOHBIX U
MPAKTUYECKHX 3a7ad.

Buast CPC u kputepuu o1ieHOK

(o 6amtpHO-periTuaTroBO# cucreme [ THTY, CPC onenuBaercs B 15 6amioB)

Pedepar

Jloxmazg

Occe

YyacTtue B MEpOIPUATHIX

NS

Tembl A7 caMOCTOATENBHOM PabOTHl MPOMHCAaHBI B pabouell mporpamme TUCIUTUIMHBI.
D¢ GhEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS OOYYaIOMIMMCA CaMOCTOSITEILHOM pabOTHI SBISAETCS
AJNIEKTPOHHAsT MH(POPMAIMOHHO-00pa30oBaTeNbHasl Cpela YHUBEPCUTETA, KOTOpas oOecreuynBaeT
JOCTYI K y4yeOHBIM IJIaHaM, pabouyuM IporpaMmmaM JUCHUIUIMH (MOJYJel), MpakTUK, K U3JaHUSIM
AJIIEKTPOHHBIX OMOTMOTEUHBIX CHCTEM.
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