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1. Heap u3axauu AUCHUNIHHBI

OcHoBHasi Hejb Kypca: «VICTOYHUKH M CHUCTEMBl TEIJIOCHAOXKCHUS» SBIISCTCS IMOATOTOBKA
0aKaiaBpoB, CHEIUATM3UPYIONIMXCS B OOJIACTH JHEProoOecredeHus MPEIIPUITHNA, K PEHICHHUIO
BOIIPOCOB  IPOEKTUPOBAHUS, OKCIUTyaTalldd M  COBEPIICHCTBOBAHUS CHUCTEM OOecredeHHs
NPEINPUITHH TEIJIOTOM 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 IIpUHOUIIAMU U
MCTOAaMHU COBCPUICHCTBOBAHUSA CUCTEM U UX 3JICMCHTOB.

2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
VYuebnas aucuuruinHa «VICTOYHMKM W CHCTEMBI TEIUIOCHAOXKEHUS» SBISIETCS IUCIHUILIMHON IO

BBIOOpY CTyAeHTa 4YacTH, (GOpMHUPYEMON y4acTHHUKAMH OOpa30BaTEeNbHBIX OTHOLICHHNA B Y4eOHOM
mane OOII nampasnenust 13.03.01 «TemnosHepreTuka M TEIUIOTEXHUKA» W MPEAYCMOTpEHA JJis
u3ydeHus: B 8 cemectpe, 0a3upyercss Ha 3HAHMM OOIIETEXHUYECKUX U CIEHHATIBbHBIX JUCIUIUINH:
«Xumus», «Dusukay, «Beicimas Marematukay, «[Ipukimagnas MexaHukay, «TexHuueckas
TepMOJMHAMUKay, «[ MaporazoquHaMuKa.

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

COOTHECCHHBIX ¢ MHAUKATOPAMH JOCTHKCHUA KOMHeTeHHHﬁ.



Taoauna 1

I[Inanupyemble pe3y/bTaThl

Koa mo ®I'OC NHIuKaTOpPHI 10CTHKEHUS o0y4enust mo qucuunianne (3YB)
Ob6menpodeccnoHalbHbIE

OIIK-3 Cnocoben OIIK-3.1. JleMOHCTpUpYeT
JIEMOHCTPUPOBATH IMOHUMAaHHE OCHOBHEIX 3aKOHOB | 3HATH:
NMPUMEHCHUE  OCHOBHBIX JBUKEHHUS )KUJIKOCTHU U Iasa; —  obmme 3aKOHOMEPHOCTH
Croco0os [IOJIy4CHHNA, OIIK-3.2. IlpumeHsieT 3HaHUSA H3MEHEHHS norpetieHus
npeoOpa3oBaHus, OCHOB THUIPOTra30dMHAMUKH JIsI TEILIOTHl MPEAIPUATHSAME IIPH
TpanCHopTa u pacdyeToB  TEIIOTEXHUYECKUX U3MEHEHMIX 1apaMeTpoB
UCIIOJIB30BaHHUA TCIIJIOTHI B YCTaHOBOK U CUCTEM; HAPY)KHOTO BO3AyXa U IO
TEIUIOTEXHUYECKUX

YCTAaHOBKAaX U CUCTCMaAX.

OIIK-3.3. Mcnonb3yer 3HaHHE
Ter10(U3N4YeCKUX CBOMCTB
paboumx TeJs IpU pacueTax
TEIUIOTEXHUYECKUX YCTAaHOBOK

U CHCTEM;

OIIK-3.6. JlemoHCTpHUpYET
MOHMMAaHHUE OCHOBHBIX 3aKOHOB
U CTIIOCOOO0B TIEPEHOCA TETIOTHI
Y Macchl;

OIIK-3.7. Ilpumensier 3HaHHS
OCHOB TemiomMaccooOMeHa B
TETUIOTEXHUYECKUX YCTAHOBKAX.

yacam paboueil CMEHBI;
— METOAbl ONPEIEICHUsI BETUYNH

pacxonoB TOIUTUBHO-
SHEPreTHYECKHUX pecypcoB
pa3HbBIMU TUTIAMU
TEIIOTeHEPUPYIOLINX
YCTaHOBOK;

yMeTh:

— BbBEABJIATH PAaCUCTHBIC PCIKHUMbI
pa6OTBI KaXXJ0ro #n3 3BCHLCB

CUCTEMHI ;

BJIAJAETh:

— HaBBIKAMH  pacyeTa  CHUCTEM
TEIIOCHAOKEHUS u ee

DJIEMEHTOB C HCHOJIL30BAaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHU;
— MeToAaMH OIpeeNeHus

pacyeTHBIX  PACcXOOB
BOABl W mapa 1o
y4acTKam TETIOBOM

CETH




4. O0beM IMCHUIIMHBI M BUIbI Y4eOHOH PadoThI

Taoauma 2
Bcero
4acoB/3.e. CemecTpnl
Buj yueoHoii pa6oThl 8 9
0oD0 300 0O 300
KonrakTHas padora (Bcero) 60/1,7 14/0,4 60/1,7 | 14/0,4
B toMm uncne:
Jlexnun 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 Tom uucine:
PacueTHO-rpadrueckre paboThI 30/0,8 58/1,6 30/0,8 | 58/1,6
U (unu) opyeue 6uovi camocmosmenvHol pabomoi:
[ToaroToBKa K MPaKTHYECKUM 3aHATHIM 18/0,5 36/1,0 18/0,5 | 36/1,0
[ToaroroBka K 3a4ery 36/1,0 36/1,0 36/1,0 | 36/1,0
Bun otyeTHOCTH sadet sadet 3a4eT 3a4eT
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 Pa3gennl AUCHMILIMHLI 1 BUABI 3AHATHI

Taoauna 3
Yacer
Ne HaumenoBaHue pa3iena Hacwr Hacer npaxkruyeckux | Bcero yacos
/0 | TMCHUILIAHBI [0 ceMecTpaM ACKIHOMHLIX | 1aG0paTopH (ceMHHAPCKHX)
3aHATUHU bIX 3AHATUHU 3aHsSTHi
0O®0O | 300 (010]0) 300 (00]0) 300 0O®0O | 390
1 TenoBbIe CETH U TEIUIONOTPEOIAIOIINE 2 9 5
CHUCTEMBI.
Mertoap! onpenieseHus MoTpeOHOCTEN
2 | IPOMBINUICHHBIX MPEANPUATHH B 1 1 2 3 2
TEIUIOBOM YHEPTUU
3 CucTeMbl TOPSYETO BOJJOCHA0KCHHSI, 5 9 5
OTOILJICHHS
[IpucoeauHeHne MOTPEOUTENEH TETIIOTHI
4 | X TCTUIOBBIM CETAM. MeTtoauka 5 9 3
THJPABIIMYECKOTO PACCTa TEMIOBBIX 1 1 )
cereit
5 TemnoBo M NPOYHOCTHOM  pPacyeThbl 2 5 3
TEIJIOBBIX CETEH.
6 [Tpon3BOICTBEHHBIC U OTONUTEILHBIC 1 9 5
KOTEJIbHBIE. 1 5
7 TemnoBble cXeMbI KOTENbHBIX U 1 4 1
METOJMKA UX pacyeTa.
8 3KCHJ‘IyaTaI_II:I}I CHCTEM TEIJIOCHAOKEHHS 2 9 3
TIPEATPUSATHIA 1 1 5
9 Opranu3zaiys oO0CIy>KMBaHUS U PEMOHTA 1 9 3
TEIUIOTEXHUYECKOTO 000pYI0BAHHS.
[Taporyp6unnsie TOL[ kak HCTOYHHUKH
10 | remepammm  TEIUIOTBI B cUcTemax | 1 2 3
TEIUIOCHAOXKECHUS. 1 2
11 CxeMblI OTITyCKa TEXHOJIOTHYECKOTO TTapa 2 9 3
u ropsiueit Boas! ot TOIL]
12 Br160p 0CHOBHOTO ¥ BCITIOMOTATEIHLHOTO 1 9 1
obopynosanus TOII.
13 ["a3oTypOuHHBIE U TApOTa30BbIE 1 1 9 1 3 2
ANEKTPOCTAHIIUN
14 | AToOMHBIE UCTOYHUKH TEIIJIOCHAOKEHHUS 1 2 3
MI'I-31eKTpOCTaHIIMK U UCTOYHUKH
15 | TemnocHaOXkeHUS Ha BO30OHOBIIIEMBIX 1 2 1
SHEpropecypcax 1 2
16 PerynupoBanue oTmycka TEmaoThHl B 1 9 4
CHCTEMAaX TEIJIOCHAOKEHHS.
VICTOYHHMKHU TEIIOTHI CUCTEM
17 TEII0CHA0KEHNSI BTOPUYHBIX 2 1 9 1 5 9
SHEPropecypcoB. DKOHOMHUS TOILIIHBA.
OnTuMu3aIys CUCTEM TEIIOCHA0KEHMS.
HUTOI'O: 24 8 36 6 60 16




5.2 JIeKIIMOHHBIC 3aHATHA

Taoauua 4

HaumenoBanue
pa3aeia JTUCHHUNJIMHBI

Conep:xkanue pasaena

2

3

TemoBbIe ceTH U
TEIUIONOTPEOIAIONNe
CUCTEMBI.

Brenenue. [Ipeamer u conepkanue Kypcea.

Hasznauenme u 001acTh NPUMEHEHHS HWCTOYHHUKOB U CHCTEM
TeriocHaOkeHuss npeanpusaTuii. COBpEeMEHHOE COCTOSIHUE |
MEePCIIEKTUBBI Pa3BUTHSI TETUIODHEPTETUKHN B Poccuu u 3a pyOekoM.
[TepcriekTrBBI pa3BUTHS TEMNI0CHA0KEHUS B Poccun.
Dkonorudeckue 3aaa4u. OUUCTKA TPOU3BOJCTBEHHBIX CTOYHBIX BOJ]
OT BPEIIHBIX BBIOPOCOB.

TemoBeie CeTH W TEIUIOMOTPEOJIAIONMINE CHCTEMbl KaK OCHOBHBIE
3BE€HbS CHCTEMBbI TeruiocHaOkeHus. (OCHOBHBIC HANpPaBIICHUS
pa3BUTHUS CHCTEM TEIUIOCHAOKEHUST B JPYIMX CTpaHax. 3agadu
COBEPIIICHCTBOBaHUSI  CHCTeM  TeriocHaOxkeHus.  I[IpoGiemsr
nanpHero  TeruiocHaOxkeHus.  KomOuHHMpoBaHHas — BeIpaOOTKa
TEIJIOBOM M DJJIeKTpuuyeckod  sHepruil.  [IpombimieHHOE
TEIUIONOTPEOJICHUEe, YPOBHU  TEIUIOMOTPEOICHHSI  Pa3IUYHBIX
oTpacjeii IPOMBIIIICHHOCTH.

Meroas! onpenencHus
notpeOHoCTEH
IIPOMBIIITIEHHBIX
MPEATIPUATHI B
TEIJIOBOM YHEPIUH

CucTteMbl OTOIUICHHS, BEHTHIALUHU, TOPSYETO BOAOCHAOKEHHUS WU
napocHa0)xeHus npeanpusaTuid. MIx HazHauenue. TexHOIOTHYeCKOe
norpebieHne mapa W Topsyed BOJbI. MeTOAbl OINpeeICHHs
pacueTHOl moTpeOHOCTM B mape M ropsueil Boae i
TEXHOJIOTUYECKUX HYXKJ. XapaKTepHbIE pPEKUMBI U Tpaduku
TeronoTpedaeHus. ['opsiuee BOJOCHAOXKEHUE, €ro Ha3HaveHUe,
TpeOyeMble mapaMeTpbl. MeToAbl  ONpeneieHuss PacueTHOMN
noTpeOHOCTH B TemioTe. XapakTepHble IpapUKu HOTpeOIeHus.
OtomnneHue MNPOMBIIUIEHHBIX 34aHUM. Pacyer  BHYTpeHHHX
TETUIOBBIICTICHUH B MPOM3BOJCTBEHHBIX leXaxX. TerioBoi OanmaHc
MIPOU3BOJICTBEHHBIX  noMemieHuid.  OmpeneneHne  pacyeTHOIO
pacxoza TEIUIOTBI Ha OTOIUIeHME npeanpustuid. CyTouHblE U
roJoBele  TpapuKu  TEIUIONOTPEOJIEHUS. Omnpenenenue
notpeOHOcTell B TemioTe W xojoje. Pexxumbl paboThl U METOJIbI
pEerylIupoBaHMsl MPOMBILIUIEHHBIX CHCTEM KOHAMIIMOHUPOBAHUS
Bo3ayxa. Pexumel pabotel. TpeOyemble mapamerpbl Tera.
CyTouHbIE U CMEHHBIE TpaUKU TEIUIONOTPEOIEHUS.

Metonuka OIpeneiacHusT MaKCUMaJbHBIX, CPEOHMX M TOJOBBIX
noTpeOHOCTEN B  TEIJIOTE KaXAbIM TUIIOM IOTpeOUTENEH.
Knaccugukanus TernoBsix Harpy3ok. Ce30HHBIE U KPYTJIOTO10BbIE
Harpy3sku. Meroauka pacdyera TOTepb TEIJIOTHl  3/1aHUSMHU.
Tennossle Harpysku MPEATPUITHIA. Hopmuposanue
TETUIONOTPEOICHUS B MPOMBIIUIEHHOCTH. OTlpeienieHue TerIoBOM
HAarpy3kd TMpOM. IUIOWAAKH, padoHa. COCTOSHUS W MYTH
MOBBIIIEHUS]  HAJKHOCTH  TEIUIOCHAOXKEHHs. DHepreTuyeckas
CYIIHOCTh  TETUIO(HKAIINH. PammonansHoe  pasmenieHue
HUCTOYHUKOB TEIJIOTHI, TEIUIOBBIX IOACTAHLUUN LEHTPAIbHBIX
TEIUIOBBIX TYHKTOB.




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

CuHcTeMBbl TopsYero
BOJIOCHAOKEHMUS,
OTOILJICHUS

AkkymynupoBaHue ropsiueir Boabl. [Ipubopsl, TpyOsl U apmarypa.
OO6opynoBaHWe YCTaHOBOK Topsdyero BojaocHaOxeHus. Pacuer
MOJIAIOIINX U HUPKYJISIUOHHBIX TPYOOIIPOBOIOB.

CucreMbl BOJISHOTO, TMAapoOBOIO U  BO3AYIIHOTO  OTOILICHUS
MPOMBIIIJICHHBIX W JKWIBIX 31aHuil. OTomuTenbHBIE MPUOOPHL
Bri6op 1 ux pasmemenue. TpyObl M UX cOoeauHEHUE. YKIIOH TPYO.
[lepememienue u ynajieHue Bo3Ayxa. PacmmpurenbHblii  Oak.
W3omnsmus tpy6. [IpuHIKIBI TPOEKTUPOBAHUS CUCTEM OTOILICHUS.

IIpucoenunenune
noTpeduTeneit TeroThI
K TEIUJIOBBIM CETSIM.
Metoaguka
TUIAPABIAYECKOTO
pacyera TEeIIOBBIX CETel

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

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

KauecTBeHHBII M KOJIMYECTBEHHBIM METOJbI OTIIyCKa TEILIOTH B
TEIUIOBBIX CETSX.

Bonsuble  TemsoBble  ceTM M TeMIleparypHble  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 pacuera. OCHOBHblE TpeOOBaHUS K pPEXKUMY
JABICHUM B BOASHBIX TEIUIOBBIX CETAX. Meronuka pacuera
[IapoNPOBOJOB, TEIUIOBBIX CETEM U KOHJEHCATONPOBOAOB. MeTo bl
U QJITOPUTMBI T'MIPABIMYECKOT0 pacyeTa ¢ UCIoJab30BaHueM DBM.
[Ibe30MeTpuueckue rpadukd U BBHIOOP BHJAA NPUCOEIUHEHUS
notrpeOuteneil K TerioBeIM ceTsM. OrmpenesneHue napamMeTpoB
CETEBBIX, MOANMUTOYHBIX U KOH/JIEHCATHBIX HACOCOB.

MeTtoapl omnpeneneHuss pacueTHBIX pPacxoJOB BOJABl M Iapa Io
y4acTKaM TEIUIOBOW CETH

MeTtoauka  TUAPaBIMYECKOIO  pacdyeTra  TEIUIOBBIX  CETEH.
I'mppaBinueckre XapakTEpPUCTHKM YYaCTKOB TEIJIOBOM  CETH,
HAacOCOB U PETyJISATOPOB.

[ToHsiTHE O THUAPABIMYECKOW YCTOWYHMBOCTH W Pa3pEryIUpPOBKE
TEIUIOBOM ceTh. Meroauka pacdera THAPABIMYECKOIO pEKUMa
CUCTEM TEIUIOCHAOKEHUS.

CxeMmbl 3aKpeIUIeHMsl JaBJIEHHS B «HEWUTPAJIbHBIX» TOYKaX.
I'unpaBnuueckuil ynap u cpeactsa 00pbObl ¢ HUM.
I'mapaBnuueckuii  pexum pabotbl  cereid. IIbezomerpuueckue
rpadUKH B TETJIOBBIX CETSX.

CriocoObl  mopzepkaHus JABIEHUS B «HEUTPAJIbHBIX» TOYKax
TEIJIOBBIX CETEH.

Br160p ceTeBbIX, MOMUTOYHBIX, OAKAUYNBAIOIIMX U KOHJCHCATHBIX
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 MaJCHUS TEMIIEPATYPhl TEIUIOHOCUTEIS IO JJTMHE

y4JacTka.
OnpeneneHre ONTUMAIBLHOW TOJIIMHBI  TEIJIOBOM  M3OJISLIMM.
W3onsamuonnsie KOHCTPYKITUH TEIJIOPOBOIOB Hosrle

MPOTPECCUBHBIE CIIOCOOBI MPOKIAIKU M U30JIALIUHU TETUIOBBIX CETEH.
OmnpeneneHne TEIUIOBBIX IOTEPh y4acTKa TEIUIOBOM CETH M MaJCHUS
TEeMIIepaTyp TEIUIOHOCUTENS 110 UX JJIMHE.

TennouzonAumoHHble MaTepuanbl U KOHCTpYKUMU. TpyObl M HX
COCIMHEHMS. Bupl IPOKIaa0K.

IIpo4HOCTHOM pacyeT y4yacTKOB TEIIOBBIX CETeH ¢ BBIOOPOM THUIIOB
U KOJMYECTB MOABMXKHBIX M HEMOJIBHUXHBIX OIOp, CIIOCOOOB
KOMIIGHCAllUM  TEMIIEPATYPHBIX  PACIIMPEHHMH,  BUIOB U
KOHCTPYKLHUH PETYIUPYIOLIEH apMaTyphl.

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.

HpOI/ISBO,I[CTBCHHBIe n
OTOITUTCIIbHBIC
KOTCJIbHBIC.

[Ipon3BOACTBEHHBIE U OTONUTENIBHBIE KOTEIbHBIE.

Knaccupukamuss w  mapameTpsl TMapoOBBIX H  BOJOTPEHHBIX
KOTEJIbHBIX.

Haznauenue, TersioBble CXE€Mbl, OCHOBHOE€ M BCIIOMOIAaTEIbHOE
000pyJJ0BaHUE MTPOU3BOICTBEHHBIX KOTEIbHBIX. PeKUMBI paboThl U
pacmpeieieHne  Harpy3kd — MexAy — KOoTIaMH.  TeXHHKO-
9KOHOMMUECKHE NOKa3aTeNn KOTEJIbHBIX. KomnonoBka
MIPOU3BOJICTBEHHBIX KOTEIbHBIX.

[Tpuniun BeIOOpa OCHOBHOTO M BCIIOMOTATENILHOTO 00OPYAOBaHUS.
Bbibop  OCHOBHOIO M BCIOMOTaTelIbHOIO  00OpYHOBaHUS
KOTEeNbHBIX. BpIOOp MeToma M CcXeMbl BOJIONIOATOTOBKH B
MIPOM3BOJICTBEHHBIX KOTEIbHBIX

TermioBble CXEMBI
KOTEIbHBIX U METOIMKA
WX pacuera.

TenmoBble CXeMbl M METOAMKA MX pacyera. MeToauka M pacuer
TEIUIOBBIX CXEM KOTENbHBIX C TMpPUMEHEHHEM H 0e3 MpHUMEHEHUs
IK.

Iyt coBepIIEeHCTBOBaHUS TEIJIOBBIX CXeM, OOOpyAOBaHUSA U
PEXKUMOB paboThI MIPOU3BOACTBEHHBIX KOTEJIbHBIX.
DHEpPreTUYeCKue, IKOJOTHYECKHE U DKOHOMHYECKHE IOKa3aTesln
KOTEJIbHBIX.

ABTOMaTH3alMs TEIUIOBBIX MOJCTAHIMA. TerioBble MYHKTHI
MHUKPOPANOHOB U NPEAIIPUATHH.

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

TexHomoruuecKkne CXeMbl W KOMIIOHOBKA HACOCHBIX CTaHIIHM.
AKKYMYJIMPOBAaHUE TEIUIOTHI. 3allldTa OT KOPpPO3UHU, IIIaKa U
HaKHUITH MECTHBIX YCTAHOBOK TOPSYETO
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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 MHOTOTPYOHBIC BOJSIHBIE CHCTEMBI, MX CXEMBI,
00JIaCTH TPUMEHEHHUs, OCHOBHBIC IPEUMYIIECTBA U HEIOCTATKH.
Boasnbie cucteMbl ¢ OJHOTPYOHOH TpaH3UTHOW M NBYXTPYOHOM
pacnpeeNnTeNbHbIMU CETSIMM.

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

CHUCTEM

Opranuzanus
00CITyKHBaHUS u
peMOHTa
TEIUIOTEXHUYECKOTO
000pyIOBaHUSI.

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 HaJIaJIK1 TEIUIOTEXHUYECKOTO
000pYJIOBaHUS M TEIUIOBBIX ceTed. BHIOOp ONTUMAIILHBIX PEKUMOB
paboTHI.

Metobl O0OHApYCHHS U JTMKBUIAIUH Pa3pPhIBOB M HEIUIOTHOCTEH B
TEIUIOBBIX CETSX.

[ToBbImeHNe HaJIC)KHOCTH TEILIOCHAOKEHMUS.
IManporHeBMaTHYeCKast IPOMBIBKA TETIOMOTPEOISIFOIIIX CUCTEM.
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[Tapotypbunnsie  TOL]
Kak UCTOYHUKHU
TeHepaluu TEeIUIOTH B
cucremMax
TEII0CHA0KEH U

Haznauenne u knaccudukanus TOLl, ucrnonp3yemMbix B cUCTEMax
TEIIOCHAOKEHUSI.

Haznauenue, TemioBbie CXeMbI, COCTaB 00OPYAOBaHUS, TapaMETPhI
U 00IacTH TPUMEHEHHUS TMPOM3BOACTBEHHBIX MapOTYPOMHHBIX
3JIEKTPOCTAHIUH.

Bre16op onTHUManbHBIX HaualdbHBIX M KOHEUHBIX MapaMeTpoB mapa
Ha TOL. D¢ddexTuBHOCTH MPOMEKYTOUHOTO MEperpeBa mapa Ha
TOII.

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

Oco0OeHHOCTH TPUMEHEHHsI CMEIIUBAIONIUX M TOBEPXHOCTHBIX
MOJI0TpeBaTENEH.

MMUTaTEIbHON BObI n €ro




3
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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 HArpy30K MeEXIy OTOOpaMH 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
TeIJI0(UKAIIMOHHBIX TYPOHH.

JuarpamMmbl peskuMoB TeruiopukauonHeix TypouH tuma T, [T u
P. Beibop ocHoBHOro o0OOpymoBaHus npoMbinuieHHOW TOLI.
Co6ctBennble Hyxabl TOLl. Iyt cHM>KeHus 3aTpaT SHEPruu Ha
COOCTBEHHBIE HYKIbl. BbIOOp THUMa mNpHBOJAa BCHOMOIAaTEIbHBIX
MEXaHHU3MOB
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BeiGop ocHOBHOTO U
BCIIOMOTaTeIbHOI0
obopynoBanus TOLI.

[IpunuunuaneHas u nonHas cxembl TOIl. Mertonuka pacuera
NPUHLUIIAATBHON TerioBor cxembl TOLl. Anroputm pacuera
TerI0BoM cxeMbl Ha DBM. Metoasl aHanu3a TeraoBeix cxem TOL]
Y U3MEHEHUH B HUX: DKCEPreTHUUECKU, KOIPPUIMEHTOB IIEHHOCTH
TETUTIOTHI ¥ KO3()(PHUIIMEHTOB N3MEHEHHUST MOIITHOCTH.

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

Omnpenenenue pacxoja TOIUIMBa, MnoTpedinsemoro Ha TOL, wu
CIIOCOOOB  pacmpeieNieHuss ero 3arparbl Ha  MPOHU3BOJICTBO
3JEKTPO3HEPruu U TemioThl, ormnyckaemor ot TOL. Texuuko-
SKOHOMHUYECKHE MOKa3aTen coBpeMeHHbIX TOLI.

UYactasie KIIJ| u yzaenbHble pacxoibl TOIJIMBA Ha MPOU3BOJCTBO
3JIEKTPOIHEPTUHU U TETUIOTHI.

Koaddunment temnodgukanuu u onpeaesieHne ero OnTUMaIbHOTO
3Ha4YeHHs. [eHIIaH W KOMIIOHOBKAa mpombinuieHHoW TOLI.
Texauueckoe BomocHaOkenue TOI[. Mcmonp3oBaHWe MHKOBBIX
BOJIOTPENHBIX KOTJIOB.
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l'azorypOunHBIC U
aporazoBbIe
ANEKTPOCTAHIIUN

[lpuHnunuanbHBIE  CXEMBI, HapaMeTppl U 00OpyHOBaHHE
SHEPTeTUYECKNX Ta30TypOuMHHBIX ycTtaHoBOK (I'TY). Metombt
noBbleHUsT  TerwioBoi  sddextuBHocTH ['TY. OcobenHoctn
TEIJIOBBIX cXeM Temnodukamonasix ['TY. Metonuka pacdera
TEIJIOBBIX ~ cxeM Ta3oTypOuHHBIX TOLl.  Pexumbl  paboTh
ra3orypOunubix TOIl. TexHuUKO-5KOHOMHUYECKHE IOKa3aTesu
razorypounusix TOLI.

[IpuHuunuanbHBle  CXEMBI, HapaMeTppl U 00OpyAOBaHHE
naporazoBeix ycraHoBok (IIT'Y). Ocobennoctu cxem IITY c
BHYTPULIMKIJIOBOM Trasu(uKanueil TBEpIOro TOIUIMBA. Y CIOBUS
npuMeHMMOcTH  pasnuuHbelx  tunoB  [II'Y.  Ocobennoctu
TeIIOQUKAlMOHHBIX ~ ycTaHOBOK ['Y.  Metoauka  pacuera
[1apora3oBbIX. TOL.
ConocTaBUTEIbHBIN aHaIu3 TE€XHUKO-3KOHOMUYECKHX

nokaszaTesiel MmapoTypOMHHBIX, Ta30TYpOMHHBIX M MapOra3oBBIX
TOLI.

3

14

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-351eKTpOCTaHLIMK 1
HCTOYHHKHU
TEIUIOCHA0KEHUS Ha
BO300HOBJISIEMBIX
JHEpropecypcax

MI ' JI-mMeTon mpeoOpa3oBaHus SHEPTHH B ero mpuMeHeHue Ha MI'/]-
9JCKTPOCTAHIMAX JJII KOMOMHUPOBAHHOTO HSHEPrOCHAOKCHHUS.
Cxewmbl, mapameTpbl U oOopynoBanue MI'J[-anekTpocTanumii Ha
OPraHNU4eCKOM U SIIEPHOM TOILIHBE.

TexHuko-3koHOMUYECcKue  mnokaszarenu  MI'JI-asexTpocTaHuuii.
Cxempbl, mapaMeTpbl, 00OpPYyIOBaHWE M TEXHUKO-DKOHOMUYECKHE
MOKa3aTeNIM MCTOYHUKOB TEIUIOCHAOKEHUS Ha BO300HOBIISIEMBIX
SHEpPropecypcax.

16

PerynupoBanue otmycka
TEIUIOTHI B CHCTEMAX
TEII0CHA0KEHUS.

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.

LlenTpasibHOE pETyIUpPOBAHHE OJHOPOAHOM M  Pa3HOPOIAHOMN
TEIJIOBBIX ~ Harpy3ok. ['paduku  Temmeparyp W pacxoja
TEIJIOHOCHUTEIIS. MeToasl  LEHTPaJbHOTO  PEryJIMPOBAHUS
CYMMapHBIX Harpy3ok 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.
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VCTOYHHKH TEIIOTHI
CHCTEM
TEIJIOCHAOKEHHUS
BTOPUYHBIX
HEPTOPECYPCOB.
OKOHOMHUS TOILJIMBA.
OnTuMu3alus CUCTEM
TEIIOCHA0KEHMUSI.

BropuuHble 3HEpropecypcbl MNPOMIIPEANPUITHI, HCIIOIb3yEMbIE
Ul TeHepauuu TemioTel. KoinuyecTBo, mnapamerpel, 101
MOJIE3HOTO HWCIONb30BaHuss BDOP B cucremMax TeriocHaOXeHUsI.
Bunpl, mapamerpsl u rpadguku Bbixoga BOP, mcmonb3yembix s
MPOU3BOACTBA Iapa W TOpAYE BOABI B  YTUIM3ALUMOHHBIX
yctadoBkax (TYVY). Yrunuzauuonnsie kotenbHbie 1 TOILI.

Tunel yTuIN3allMOHHBIX YCTAHOBOK ISl BRIPAOOTKH Mapa v ropsiaei
BoAbl. CXeMbl, peXHUMbl pabOThl, KOHCTPYKIHMH 0OOpyIOBaHUS,
TEXHUKO-IKOHOMHUYECKHE ToKa3zarenu. OmnpenesieHne 3KOHOMUHU
TOIUIMBA MpHU paboTe YTUIM3ALHUOHHBIX YCTAaHOBOK MapalIeNIbHO C
3aBoJcKkuMU KoTenbHeIMH M TOL[.  Meroabl pacuera cxem u
obopynoBanus TYY c npumenennem DBM. Ontumuzanus cxem,
MapamMeTpoB W pexXuMOB pabotel TYY mpu aBTOHOMHOU U
COBMECTHOM 3KCIUTyaTalluu C MPOU3BOJICTBEHHBIMU KOTEJIBHBIMU U
TOL. MeToabl TEXHUKO-?KOHOMHYECKUX PACUETOB B HHEPreTHUKE.
PacuérHpiil mepuoa M €ro COCTABISIIOUIME TPU CTPOUTEIIHCTBE
CHCTEM TEIUIOCHAOKEHUsS. YKpPYNMHEHHAs OIEHKAa KalHUTalbHbBIX
BJIO)KEHUI B TEIUION€HEPUPYIOIIME HCTOYHUKH, TEIUIOBBIE CETH U
TeTonoTpedstomume cucreMbl. CTPYKTypa W COCTaBIISIOLIHE
ce0ecTOMMOCTH MPOAYKIIUU B CUCTEMAX TEIIOCHAOKEHUSI.
OnTuMu3anus CUCTEM TEIUIOCHAOXKeHus. PerieHne TeXHUUYECKHX
3aJ1a4 ONTUMAJILHOTO MPOEKTUPOBAHUS CUCTEM TEIJIOCHAOXKEHUS.

5.3. [IpakTnyeckne (CEeMUHAPCKNE) 3aHATHSA

Taoauna 5
Ne HaumeHnoBaHue pasjaesa .
HanMeHoBaHMe NMPAKTHYECKUX 3aHATHI
n/n AUCHUIIMHBI
TennoBbie ceTH U
TemnepatypHbie rpadUKi BOJSHBIX CUCTEM
1 TEIUIONOTPEOIAIONINe
TEIUIOCHAOKEHUS
CHUCTEMBEL.
Mertoasl onpenieneHus
notpeOHoCcTEN .
Mertoapl onipeiesieHus: pacueTHON MOTPEOHOCTH B
2 MIPOMBIIIITIEHHBIX
. . TerioTe. XapakTepHble rpaduku MOTpeOIeHuUsI.
MPEINPUATHIA B TEIUIOBOM
SHEPTUH
Meroanka onpeereHus: MAaKCUMAJIbHBIX, CPETHUX U
3 Meroavka onpeneneHus TOJIOBBIX MOTPEOHOCTEH B TEIIOTE KaXKIbIM TUIIOM
MaKCHMAJTbHBIX, CPETHUX U notpedurtenei
4 TOJIOBBIX MOTpeOHOCTEl B Pacyer momaromux 1 HUPKYASIUOHHBIX TPYOOIIPOBOIOB.
TEIUIOTE KAXKIBIM TUIIOM [TpuHIUTIBI TPOEKTHPOBAHUSI CUCTEM OTOTUICHHS.
5 norpedurenei MeToapl peryupoBaHust OTITYCKA TEIJIOTHI U3 CUCTEM
[EHTPATN30BaHHOTO TEIUIOCHAOKEHUS
CucreMsl ropsyero .
Meroanka pacuera napornpoBOAOB, TEIJIOBBIX CETEH U
6 BOJOCHA0KEHHUS, OTOIUIEHUS
KOHJIEHCATOTIPOBOIOB.
Meroanka ruipaBInyecKoOro pacueTa TeIjoOBbIX CEeTEH.
[Ipucoennnenune
. WccnenoBanue ruipaBIndecKoOro peskuma
7 MOTpeOUTENeH TeIIOTH K
pa3BETBIECHHBIX
TEIUIOBBIM CETSM. .
BOJSHBIX TEIUIOBBIX ceTeil
8 PacueThl TEIUIOBBIX CETEMN. TennoBbie MOTEPU OT YYACTKOB TEIJIOBOM CETH MpHU

Pa3IMYHBIX crocobax IIPOKJIaIKN




IIpouHOCTHOM pacuer
Y4aCTKOB TEIUIOBBIX CETEH

MeTO,Z[I/IKa " pacCyCT TCIJIOBBIX CXEM KOTCJIbHBIX C
npuMeHeHueM u 6e3 npumenenus [1K.

5.3 IIpakTnyeckue (ceMUHAPCKHe)3aHATHS (ITPOI0IKEHHE)

Tabauna 5
Ne HaumenoBaHue pasjaeia .
HaumeHoBaHHe NPaKTHYECKUX 3aHATHH
n/n AUCHHUILIMHBI
Omnpeznenenue oNTUMAIBLHOTO 3HAYEHUS K0d(hhuienrta
tertodukanuy naporypounnsix TOLl. Beibop
9 [Taporyp6unnsie TOL] ONTUMAJIBHBIX HAYAJIBbHBIX U KOHEUHBIX [1apaMETPOB I1apa
Ha TOLl. DpheKTUBHOCTh MPOMEKYTOTHOTO TIEpPETpeBa
napa Ha TOLI.
Cxempbl oTIycKa
TEXHOJIOTMYECKOrO T1apa i | <APAKTCPHCTHKH COBPEMCHHBIX KOTEIBHBIX YCTAHOBOK H
10 ropstaeii Bozbl o1 TOL] Ter10(UKalMOHHBIX TYpOUH. JMarpaMMbl pexX1uMOB
teriodukanuoHHeix TypOun tuna T, 11T u P.
["a3oTypOuHHBIE U [TpuHIMNIMATBHBIE CXEMBI, TApaMETPhl U 000pPYy10BaHUE
11 | napora3oBbie napora3oBbix ycTaHoBOK (III'Y). Ocobennoctu cxem IITY
3JIEKTPOCTAHIIUU C BHYTPHIIMKIIOBOH ra3uduKaiueil TBeporo TOMINBA.
Cxewmpbl, mapameTpsl 1 o0opyaoBanue MI'/]-
MI'I-anexTpocTaHiiuu u .
AJIEKTPOCTAHLIMI HAa OPraHUYECKOM U JIEPHOM TOILIUBE.
UCTOYHUKU
12 | TerrocHaOxeHUS HA TexHuko-3x0HOMUYECcKre nokaszarenu MI'/I-
BO300HOBJISIEMBIX AIIEKTPOCTAHLIUH.
JHEpropecypcax
PerynupoBanue otmycka MeTo b1 KOPPEKTUPOBKHU TEMIIEPATYPHBIX TpapuKOB Ha
TEIUIOTHI B CUCTEMAaxX BBOJaX MPEINPHUATHI, TOTyYaIOLUX FOPSYYIO BOAY OT
13 | rerocHaGxkenus parionnsix TOII.
TexXHUKO-I)KOHOMUYECKUI .
Maremaruueckass MoJelb W NPOTPaAaMMHBIA MPOAYKT
pacuer cUcTeM .
TUAPABIMYECKOrO  pacuera  TEIUIOBBIX  ceTel
14 | TeIIOCHAOXCHHS

OnruMu3aIms CUCTEM
TEIIOCHA0KEHHUS

MbE30METPUUECKOTO IpaduKa.




6. CamocrosiTeibHast padoTa MO AMCHMUIIJIMHE

6.1 Bompocs! Ay151 CaMOCTOSITEIbHOTO H3YYeHHU S

Ta6auna 7
Ne
/i Bonpocs! 1J1s1 cCaMOCTOATEIbHOTO U3YYeHU S
1 CoBpeMeHHOE COCTOSIHME U MEPCIIEKTUBBI Pa3BUTHS TeII03HepreTuku B Poccun u 3a
py6exxom. IlepcriekTHBBI pa3BUTHS TeTUIOCHAOKeHUs: B Poccuu. DKonornyeckue 3agadu.
TemuoBoii Gananc MpoOU3BOJACTBEHHBIX MOMelIeH. OnpeeneHne pacueTHOro pacxoaa
2 TEIUIOTHI Ha OTOIICHUE NpeAnpusaTHidi. CyTOYHBIE M TOJJOBbIE rpaduKu
TEIUIONOTPEOICHUSI.
CocTosIHMSIT M TYyTH TIOBBIIICHUS HAJEKHOCTH TEIJIOCHAOXKEHUSA. ODHepreruyeckas
3 CYILIHOCTh  TETIO(PHUKAIUH. PanmonansHoe pa3MelleHue HCTOYHUKOB TEILIOTHI,
TEIUIOBBIX MOJICTAHIIMI LIEHTPAIbHBIX TEIUIOBBIX ITYHKTOB.
JlenieHTpanu30BaHHbIE M LIEHTPAJU30BAaHHBIE CUCTEMbl. AKKYMYJIUPOBaHHUE Topsuei
4 BOJIBI.
5 Cucremsl KOHAWIOMOHUWPOBAHWA BO3/1yXad, NX HA3HAYCHUC, oOnactu IMPUMCHCHU .
Cucremsl BCHTHUJIIIMU IIPOMBIIIICHHBIX HOMemeHHﬁ; HUX CXCEMbl WU MCTOAbLI pacycTa.
6 VYerpoiicTBa i HarpeBaHus BO3/1yXa.
Meroasl  peryJMpoBaHHs — OTIIyCKa TEIUIOTBI U3 CUCTEM  LIEHTPAIM30BAHHOIO
7| TennocHaGxeHus.
BopsiHbIe TEMIOBBIE CETH M TeMIIEpaTypHbIE TpadUKH PETYIHMPOBAHUS OTITYCKA TEIUIOTHI
8 JUTSL KXKII0TO THIIA €€ MoTpeduTenei.
CHOCO6BI noAACPKaHus JaBJICHUS B ((HCfITpaJIBHBIX)) TOYKaX TEIUIOBEIX CETEIl.
9
BBI60p CCTCBbIX, IIOAIIUTOYHBIX, IIOAKAYUBAKOIINX U KOHJACHCATHBIX HACOCOB
OcHOBBI BEIOOPA TPACCHI U CTIOCOOOB MPOKIIATKU TEIIOBBIX ceTeil. CXeMbl, MPOKIAIKU U
10 KOHCTPYKIMU TEIJIOBBIX CETEM.
Tennon3ongaroHHbIe MaTepuadbl U KOHCTPYKUUU. TpyObl M uX coeAuHEeHHs. Bumbl
11 | npoxmamoxk.
KomneHncanuss TemmepaTypHBIX HampsbKeHHH B TpyOONMpoBOJaxX TEMJIOBOW  CETH.
12

Hcnonp3oBaHue U pacyeT €CTECTBEHHOM KOMIICHCAITUU

6.1.2 Kommuaekr 3agaunii p1jsa PI'P

Cucrema TerIocHaA0KEeHHS )KHJIOT0 MUKpOpaiioHa ropojia OT HCTOYHHUKA TETIIOCHA0KEHHUS

(xotenbHas, TOL).

Cucrema TemnocHa0KeHHsI POU3BOICTBEHHOTO 11exXa(ydacTka) OT UCTOUYHHKA

TeruiocHabkeHust (korenbHast, TOL).




6.2 Bonpochl 17151 CAMOCTOSITEJIbHOTO U3Y4YeHM I

Ta6auna 8
Ne
u/n Tembl 17151 CAMOCTOSTEILHOIO H3YYCHUS

1 Oco0eHHOCTH NPUMEHEHUS CMENIMBAIOIIMX U TOBEPXHOCTHBIX MOJOIPEBATEIEH.
OnTumuzanus napaMeTpoB U CXEM CHCTEMbl PEreHEpaTUBHOIO IMOJOrPEBa MUTATEIbHOMN

2 BOJIbI

3 CoBmecTHas paboTa KOTeJIbHBIX M TOL] B cucTeMax TermiocHa0XEHUsI.

4 OCOOEHHOCTH HCIIONIb30BaHMUS Ta30TYPOMHHBIX arperaroB W JBUTATeleld BHYTPEHHETO
Cropanus Jyisi KOMOMHUPOBAHHOM reHepalluu TeIJIOTHI U AJIEKTPOIHEPTHH.
Texnuko-3xoHOMUYecKue nokazarenu coppemeHHbix TOL. Yactusie KII/ u ynenbHbIe

5 pacxo/ipl TOIJIMBA HA ITPOU3BOCTBO 3JIEKTPOIHEPTUU U TEIIOTHI.

6 Mertoap! noBeieHus TemioBoi 3¢ dexruBroctr I'TY. OCOOEHHOCTH TETIIOBBIX CXEM
rertodukannoHHeix I'TY. MeTonuka pacuera TeIIoBbIX cxeM razoTypOouHasix TOIL.
ConocTaBUTEIbHBIA aHANU3 TEXHUKO-IPKOHOMUYECKHUX MOKa3aTesel napoTypOMHHbIX,

7 ra3oTypOMHHBIX U mapora3oBbix TOLI.

HcnonwszoBanue atoMubix TOL[ (ATDLI), cranumii terocHadxkenus (ACT) u craHmmii

3 npousBoacTBeHHOro TeruocHabxkenus (ACIIT) mist oTnycka mapa u ropsiaeid Boabl
PEANPUITUSIM.

LlenTpanbHOE peryaupoBaHrEe OJHOPOJHON U Pa3HOPOJIHON TEIIOBBIX Harpys3ok. ['paduxu

9 TEMIIEPATYP U Pacxo/ia TEMIOHOCUTES.

6.3 YueOHO-MeTOqHYECKOE M MH(OPMAIIMOHHOE 00ecTIeYeHHEe CAaMOCTOSITEIbHOIH PadoOThI:

1. Sxosnes b.B. IloBbienne 3¢ (peKTUBHOCTH CHCTEM TEINIOPUKALIUU U TETJIOCHA0XKEHUS
[DnexTpoHHbIH pecypc]: MoHOrpadus/ SIkosneB b.B.— DnekTpoH. TeKCTOBbIE JaHHbIE.—
Mocksa: HoBoctu Temmocuabxenwst, 2008.— 448 c.— Pexum poctyma:
http://www.iprbookshop.ru/5031.html.— DBC «IPRbooks»

2. lapamos B.M. TexHonoruu odecriedeHns TMKOBOI HArPy3KH CHCTEM TEIUIOCHA0KEHUS
[DnexTpoHHbIH pecypc]: MmoHorpadus/ [llapanos B.U., OpioB M.E.— DneKkTpoH. TeKcTOBbIE
nanabie.— Mocksa: HoBocTu ternocHa0xenus, 2006.— 208 ¢.— Pexum moctymna:
http://www.iprbookshop.ru/4490.html.— DBC «IPRbooks»

3. Iapamor B.M. PerynmupoBanue Harpy3Ku CUCTEM TETUIOCHAOKEHUS [ DJIEKTPOHHBIN pecypc]:
moHorpadust/ [lapanos B.1., Poros [1.B.— DnekTpoH. TekcToBble TaHHbIe.— MOCKBa:
Horoctu TerutocHadxkenus, 2007.— 165 ¢.— Pexum gocryma:
http://www.iprbookshop.ru/4488.html.— 5BC «IPRbooks»

4. Hlynskos B.I'. Onpenenenue TEMIOBbIX OTEPh U30JIUPOBAHHBIM U HEU30JIUPOBAHHBIM
TpyOONpPOBOJaMHU B CHCTEME BOSIHOTO TEIUIOCHA0XKEeHUs [ DEeKTpOHHBIH pecypc:
MEeTOAMYECKHe yKazaHus K jabopatopHoit padote/ lynsaxos B.I'., Ctepnuros B.A.,
CeBocTbsiHOB B.B.— D5ekTpoH. TekcToBble JaHHble.— Jlunenk: Jlunenkuit
roCyJIapCTBeHHBIN TexHnyeckni yausepcutet, D6C ACB, 2017.— 27 ¢.— Pexxum nmocryma:
http://lwww.iprbookshop.ru/74405.html.— 3BC «IPRbooks»




5. Pacuer cucrembl BO31yXOCHA0KEHUS POMBIIUIEHHOTO MPEANPUSATHS [ DIeKTPOHHBIN
pecypc]: MeToarYecKue yKa3aHus K BBITTOJIHEHHIO KYPCOBOW paboThl/ — DIIEKTPOH.
TekcTOBLIe maHuble.— Ka3ann: Kasanckuil HalimoHaabHBIN UCCIIEA0BATEILCKUH
TEXHOJIOTHYEeCKUH yHHBepcHuTeT, 2015.— 32 ¢.— Pexxum moctyma:
http://www.iprbookshop.ru/62262.html.— 3BC «IPRbooks»

7. OnleHOYHBIE CpeICTBA

7.1. Bonpockl K 1epBOii py0esKHOM aTTeCTAINI

1. CoBpeMEHHOE COCTOSTHUE U MEPCIIEKTUBHI Pa3BUTHS TEIUIOOHEPreTHKH B Poccuu 1 3a pyOex oM.

2. Hasnauenue u 001acThb IMIPUMEHCHUA NCTOYHUKOB U CUCTEM TEIJIOCHAOKEHUS HpC,Z[HpHﬂTHfI.
HepCHeKTI/IBH Pa3sBUTHUA TemnocHa0xenus B Poccun. DKonornyeckue 3aJa4du TEMI0CHA0KEHNS.

3. Ouncrtka MMPOU3BOJACTBCHHBIX CTOYHBIX BOJ OT BPCAHBIX BBI6pOCOB.

4. TemuoBble CceTH U TeHJ'IOHOTpe6J'I$[IOH_II/Ie CUCTCMbl KaK OCHOBHBIC 3BCHbBA CHCTCMBbI
TEIJIOCHAOKEHHSL.

5. OcCHOBHbIE HaNpaBICHUS PA3BUTUS CUCTEM TEIUIOCHAOKEHHS B JPYIMX CTpaHax. 3aJauu
COBEpPILIEHCTBOBAHM CUCTEM TeriocHa0xeHus. [Ipobaembl nanbHero TeniocHa0X eHus.

6. KomOuHnpoBaHHast BBIpaOOTKA TETNIOBOM U AJIEKTPHYECKON SHEPTUH.

7. llpoMBIIUIEHHOE TEIJIONMOTPEOJICHHE, YPOBHU TEIIOMOTPEOJICHUS PA3IMYHBIX  OTpacieit
IMPOMBIIIJICHHOCTH.

8. CucTteMbl OTOIUICHHS, BEHTHJISIIUU, TOPSIYET0 BOJOCHAOKCHHS M TTAPOCHAOKEHUS MTPEATIPUSTHIH.
x na3znauenue.

9. Texnomormueckoe moTpebiieHHe mMapa U ropsiueil Bojbl. Mcmoib3yemble TEMJIOHOCHUTENH, UX
apaMmeTphl.

10. HOpMI/IpOBaHI/IC pacxodoB TCIJIOTHI. MeTtoapl OIIPECACIICHUA pacquHoﬁ HOTpC6HOCTI/I B IMapc¢ u
ropﬂqeﬁ BOAC IJId TEXHOJIOTUYCCKUX HYXK/I.

11. XapakrepHble peKUMBI U TpaGUKH TEIIONOTPEOICHHUSL.
12. T'opsiuee BogocHaOxeHHE; €ro Ha3HaYeHue, TpeOyeMble TapaMeTphl.

13. Metoap! onpeneneHus pac4eTHON NOTPeOHOCTH B TEIUIOTE. XapaKTEpHbIE rpapuKu
noTpedIIeHNS.

14. Oronnenne NpOMBIIIIEHHBIX 31aHNN. PacueT BHYTpEeHHUX TEIUIOBBIACIICHUN B
ITPOU3BOJICTBEHHBIX LI€XaX.

15. TennoBoii 6anaHc MPON3BOACTBEHHBIX MToMelIeHUH. OnpesienieHne pacieTHOr0 pacxo/ia TeTIOThI
Ha oToruieHue npeanpustuid. CyTouHble U roJI0BbIe TpaUKH TEIIONOTPEOICHNUS.

16. BeHTHIIAIMS NPOMBINIIEHHBIX Ie€X0B. HOpMBI 1 mapaMeTpbl CAHUTAPHOTO COCTOSIHUS
BO3IYIIHOM Cpeibl MPOMBIIUIEHHBIX U OOIIECTBEHHBIX TOMEIIEHUH.



17. MeTonbl onpeAeneHus KOJIMYEeCTBA BPEIHBIX BBIJCICHUM, UX MPEIETbHbIC U JOMYCTUMBIE
KoHIeHTpanuu. O61acTy MPUMEHEHHS BEHTUIISIIUN, METOIBI TIOJITOTOBKH M 00PaOOTKH BJIAKHOTO
BO3/yXa.

18. Onpenenenne NOTpeOHOCTH B TEILIOTE JAJIS1 BEHTHIISILIMOHHBIX YCTAaHOBOK, TpaUKH UX
TerutonorpedeHusi. CUCTEeMbl KOHAUIMOHUPOBAHUS BO3/1yXa, UX Ha3HAUCHUE, 00JIACTH MPUMEHEHUSI.

19. Onpenenenne MOTpeOHOCTEH B TEIIOTE M XOJIOJE.

20. PexxuMel pa6OTBI N MCTOABI PEryIupOBaHUA IIPOMBIIIJIICHHBIX CUCTEM KOHAUIIMOHUPOBAHUSA
BO3ayXa.

Pexumbr  paborel. TpeOyembie mapamerpsl Temna. CyTouyHble M CMEHHBIE Trpaduku
TETIONOTPEOICHNUS.

21. Meroauka onpeaencHuss MAaKCUMAIIBHBIX, CPETHUX U TOAOBBIX MOTPEOHOCTEH B TEIIIOTE KAXKIBIM
THUTIOM MTOTpeOUTENEH.

Knaccugukarus TeruioBsix Harpy30k. Ce30HHBIE U KPYTIIOTOJOBBIE HATPY3KH.
22. Mertoauka pacyera noTephb TEIIOTHI 3JaHUSAMU. TerIoBble HArPy3KU MPEANPUSTHI.
23. HopMupoBaHu€e TEIIONOTPEOICHHS B TPOMBIIIJICHHOCTH.

24. Onpez[eneHI/Ie TEIUIOBOU Harpys3kKu nmpomInionazakuy, paﬁOHa. CocrostHus 1 IIYTU IOBBIIICHU
HaJCKHOCTHU TEII0CHA0KEHUS.

25. 3HepreTquCKa;I CYHIHOCTDb TCHJ'IO(i)I/IKaI_[I/II/I. PannonansHoe pPasMCIICHUEC NCTOYHUKOB TCILJIOTHI,
TCIIJIOBBIX HOI[CTaHI_II/Iﬁ HCHTPAJIBbHBIX TCIJIOBBIX ITYHKTOB.

26. Knaccudukarus CuCTeM Topsiaero BOAOCHAOKEHUS TPOMBIIIIICHHBIX, KHJIBIX U O0IIECTBEHHBIX
3naHuid. JleneHTpain30BaHHbIC U IICHTPAJIM30BAHHbBIC CUCTEMBI.

27. AxkymynupoBaHue ropsiuei Boabl. [Ipubopsl, TpyOs! u apmaTypa. OG0opynoBaHuE YCTaHOBOK
ropsiuero BogocHa0xeHus. Pacuet moaromux 1 MUPKYJISLUOHHBIX TPYOOIIPOBOJIOB.

28. CucremMbl BOASIHOTO, TAPOBOTO M BO3YIIHOTO OTOIJIEHHUSI IPOMBIIUIEHHBIX U KUJIBIX 3JJaHUH.
OtonurenbHble TpUOOpHL. Boi0op 1 nx pazmenienue. TpyObl 1 UX COeUHEHHE. Y KIIOH TPYO.
[lepemerienue u ynanenue Bo3ayxa. Pacumpurensueiii 6ak. M3onsauus tpy6. [Tpuniumnst
IIPOCKTUPOBAHUS CUCTEM OTOILIICHUS.

29. CucTtemMbl BEHTHISIIIUH TPOMBIIIIEHHBIX TIOMEIIEHUH; UX CXEMBbI U METOJIbI pacuera. Y CTpOrCTBa
JUIS HATPEBAHMS BO3/1yXa.

30. ®unpTpsl A7 OYUCTKHU Bo3ayxa. Bo3myxoBoibl u kamepsl. Bozayxonpuemusie u
BO3/yXOpa3iarume ycTpoiicta. Perynupyromue ycrpoiicTaa.

31. TenoBbIe ceTH, X Ha3HAYCHHE, KITacCH(PUKAIK. 3a1a4i THIPABINIECKOTO pacuera. OCHOBHBIE
Tpe60BaHI/ISI K pe>1<HMy )IaBJ'IeHI/Iﬁ B BOAAHBIX TCIJIOBBIX CETAX.

32. Merouka pacyeTa naponpoBOIOB, TEIUIOBBIX CETEM U KOHJIEHCATOMPOBOI0B. METO bl U
AITOPUTMBI THAPABIMYECKOrO pacyeTa ¢ UCIoab30BaHneM DBM.



33. IIse3omeTpuueckue rpaduKu U BHIOOP BH/Ia IPUCOCTUMHEHUS TTOTPEOUTENICH K TETUIOBBIM CETSIM.
Omnpenenenre napaMeTpoB CETEBbIX, MOMUTOYHBIX U KOHJEHCATHBIX HACOCOB.

34. MeToibl OIpeAeIeHUsl PACYETHBIX PACX0JI0B BOJIbI U Mapa MO y4aCTKaM TEIJIOBOM CETH.

35. MeTOI[I/IKa THAPAaBINYCCKOIO pacdeTa TCIIJIOBBIX CeTeH. FI/I,Z[paBJ'II/ILIeCKI/IC XapaKTCPHUCTUKHU
Y4aCTKOB TEIJIOBOM CCTH, HACOCOB U PETYIATOPOB.

36. IloHsATHE O TUIPABIMYECKON YCTOWYMBOCTH U Pa3peryIMpOBKE TEIUIOBOM ceTu. MeToauka
pacuera ruJIpaBJINuecKOro pekuma CUCTEM TEINIOCHA0KEHUSI.

37. CxeMmbl 3aKpeIuIeHUs JaBJICHUS B «HEUTPAJIbHBIX» TOUKaX. [ uapaBnuueckuil yaap u cpeacTsa
OOpBOBI C HUM.

I'uapaBnuueckuii pesxum padotsl ceteil. [Ibe3oMeTpuueckue rpaduku B TeIUIOBBIX ceTsaX. CrnocoOsl
MOAICpKAHUS JABJICHUS B «HEUTPAIBHBIX» TOUYKAX TEIUIOBBIX CETEH.

38. Bb10op ceTeBbIX, MOAMUTOYHBIX, TOAKAYMBAIOIIUX U KOHACHCATHBIX HACOCOB

39. OcHOBBI BBIOOpA TPACCHI U CLIOCOOOB MPOKIIAAKHU TEIUIOBBIX ceTeid. CXeMbl, IPOKIAJAKU U
KOHCTPYKIMH TeTIoBbIX ceTeil. 10. CxeMbl n KOH(UTYpanus TemIoBbIX ceteil. Tpacca u mpoduiib
TEIJIONPOBOJIOB.

40. 33.,[[21‘11/1 TCIIOBOI'O pacdcTa. MeTtoab1 pacdc€Tra TCIUIOBBIX IIOTCPb B TCILIOIIPOBOAAX W IIAACHUSA
TEMIICPATYPhbI TCINIOHOCUTEIIA 1O JJIMHEC yYaCTKa.

41. OmnpeneneHue ONTHUMAIBHOM TOJIIMHBI TEIUIOBOM H30MsAUUU. M30M41HOHHBIE KOHCTPYKIIUU
TeronpoBo10B HoBbie nmporpeccuBHbIEC CIOCOOBI MPOKIIAIKH U U30JIAIIMH TETIOBBIX CETEH.

42. OnpenesneHre TEIIOBLIX OTEPh YYaCTKa TEIJIOBOM CETH U MaJECHUS TEMIIEpaTyp TeIJIOHOCUTES
10 MX JuiMHe. Tenaou3oysauOHHbIE MaTepuanbl U KOHCTPYKUUU. TpyObl U uUX coenuHeHus. Bunsl
IIPOKJIAJIOK.

43 HpO‘lHOCTHOfI pacyeT y4aCTKOB TCIIJIOBBIX ceTel ¢ BLI60pOM THUIIOB U KOJIMYCCTB INOABHKHBIX H
HCIIOABUKHBIX OIIOP, CII0CO00B KOMIICHCAlluU TEMIICPATYPHBIX paCHII/IpeHPlﬁ, BUIOB U KOHCTPYKI_II/Iﬁ

PETYJIMPYIONIEH apMaTypBhl.

44. Pacuer u moadbop KomIieHcaTopoB. Pacuer ycwinit Ha MOJBMXKHBIE M HETOABHYKHBIE OIOPHI.
KomneHcanus temnepaTypHbIX HanpspKeHUH B TpyOOIpoBojax TEMIOBOM CeTH.

45. Mcnionb30BaHUE U pacueT €CTECTBEHHOW KoMiieHcannu. KoHCTpyKIuu TenaonpoBoAoB. ONopskl.
Kowmmnencatopsl. Apmatypa. Kamepsr wu  komoampl. OOmmue BOMPOCH  MPOEKTUPOBAHUS
TEIJIONPOBOJIOB.

46. IIpon3BOACTBEHHBIE 1 OTOMUTEIbHBIC KOTENbHbBIE. Kiaccudukaiys u mapaMeTphl MapoBbIX U
BOJIOTpENHBIX KOTeNbHBIX. 18. HazHaueHue, TemnoBbie cXeMbl, OCHOBHOE U BCIIOMOTaTEIbHOE
000pyI0BaHNE TPOU3BOJACTBEHHBIX KOTEIbHBIX.

47. Pexxumbl pabOTHI M pacripesieieHne Harpy3Ku MeXay KOTIaMH.
48. TexHUKO-32KOHOMUYECKHE NT0Ka3aTeIN KOTEIbHBIX. KOMIIOHOBKA PON3BOACTBEHHBIX KOTEIbHBIX.

49. Ilpunmun BbIOOpa OCHOBHOIO M BCHOMOIaTeIbHOro oOopynoBaHus. BbiOOp OCHOBHOrO u
BCIIOMOTATeNILHOTO 000PY/I0BaHUS KOTEIbHBIX.



50. Bwibop meTona 1 cXeMbl BOJOIOATOTOBKH B TPOU3BOACTBEHHBIX KOTEIbHBIX

51.TermioBble CXEMbI 1 METOJIMKA UX pacyeTa. MeToauKa U pacyeT TEIJIOBBIX CXEM KOTEIbHbBIX C
npuMeHeHueM u 6e3 npumenenus [1K.

52. IlyTtu coBepiIeHCTBOBAHUS TEILIOBBIX CXEM, 000PYIOBaHUS U PEKUMOB PaOOThHI
MIPOU3BOJICTBEHHBIX KOTEIbHBIX.

3HepF€TI/I‘-IeCKI/Ie, 9KOJOTHMYCCKHUEC N SKOHOMUYCCKUC ITOKA3aTCIIN KOTCIBHBIX.

53. TenyioBBIE MyHKTHl MUKPOPAHOHOB U MpenpusTHiA. PacueT u BEIOOp 000pyHOBaHMS TEIIOBBIX
IIYHKTOB (3JIEBATOPOB, HACOCOB, I1OAOIPEBATEIEH).

54. TexHOJIIOrMYECKHE CXEMbl U KOMIIOHOBKA HACOCHBIX CTAaHUUN. AKKYMYJHPOBAHHUE TEILJIOTHI.
3ammrTa oT KOPpPO3UH, NIUIAKA U HAKUIIA MECTHBIX YCTAaHOBOK TOPSYETO BOAOCHAOKEHHUS.

55. ABToMaTu3anus TEIUIOBBIX ITOACTAHLINIA.

56. Cucrembl TeriocHa0KEHUs MPEANPUATHI. BUIBI crcTeM TeI0CHA0KEHHUS TPEATIPUATHIA; UX
CTPYKTYpa ¥ 0coOeHHOCTH. [lapoBble cUCTEMBI TEIUIOCHAOKEHUS; HX CXEMBI, COCTAaB 000pYyI0BaHUS,
PEKUMBI Pa0OTHI, METO/IBI 0OECTICUeHHS HAJIe)KHOCTH TAPOCHA0KECHHUS.

57. Boasiuble CUCTEMBI TEIIOCHAOXKEHUS NpenpuaTuil. JByXTpyOHbIe 1 MHOTOTPYOHBIE BOJSTHBIC
CUCTEMBbI, X CXEMbI, 00JIaCTH IPUMEHEHHS], OCHOBHbIE MPEUMYIIECTBA U HETOCTATKH.

58. BojstHbIE CHCTEMBI C OJJHOTPYOHOM TPAH3UTHOW ¥ JIBYXTPYOHOMH pacrpeaeTuTeIbHBIMU CETSIMU.
TemIoHOCUTENN ¥ UX XapaKTEPUCTHKA. TEXHUKO-9KOHOMHUYECKOE COMOCTABICHUE CHCTEM
TEIIOCHAOXKEHHUS.

Oo0pa3sen Ousera k nepBoi py0eKHOM ATTECTAIMN 1O AUCHUILIHHE

T'PO3HEHCKMI TOCYIAPCTBEHHBI HEGTSHON TEXHUYECKHUIA YHUBEPCUTET
KADEIPA "TENJIOTEXHUKA U I'/IPABJIUKA"

I[I/ICHI/IHJ'II/IHaI «ACTOYHMKH M CHCTEMBI TEIJIOCHAOKEHUS»

BUJIET Ne 1

1. | Tennosele ceTn, WX Ha3HayeHWe, KiIacCHPUKALUA. 3aJaud THAPABIMYECKOTO
pacueta. OCHOBHBIC TPEOOBAHMS K PEKUMY JIABJICHUI B BOJISHBIX TEIIJIOBBIX CETSX.

2. | IIse3omerpuueckue rpadyku ¥ BBIOOp BHIA MPHUCOCAMHEHHS MOTpeOUTENed K TEIJIOBBIM CETSM.
Omnpenenenre mapaMeTpoB CETEBBIX, MOANUTOYHBIX U KOHASHCATHBIX HACOCOB.

3. | Metoap! onpesieieHns pacu€THRIX PACX0I0B BOJIBI U Iapa MO yIacTKaM TEeTUIOBOM CeTH

3aB. xadeapoi
«TennoTexHUKa U TUAPABIINKA P.A-B. Typmayes

. Boripochbl KO BTOpOi pPyOesKHOM aTTecTAlHH

1. Haznauenue u KHaCCI/I(I)I/IKaL[I/I}I TSH, HCIIOJIB3YEMbIX B CUCTEMaX TEIUIOCHAOKEHUS.



2. Ha3znauenwue, TeIIOBBIE CXEMBI, COCTaB 000OpYAOBaHUS, TaApaMETPhI M 00JIaCTH TPUMEHEHUS
IIPOU3BO/ICTBEHHBIX NAPOTYPOMHHBIX 3JIEKTPOCTAHIIHH.

3. DHeprernyeckas 3pPEKTUBHOCTh TEIUIOPHUKALIMU U €€ 3aBUCUMOCTh OT KO3 uIenTa
Tero(puKanuu.

4. BpiOop onTUMaNbHBIX HAYaJbHBIX M KOHEYHBIX TapameTpoB napa Ha TOLI.

5. D PexTUBHOCTH MPOMEKYTOUHOTO TIeperpesa napa Ha TOLI.

6. PereHepaTuBHBIN 10JIOTPEB MUTATEILHON BOJBI U €0 PACIPEAEICHUE MO CTYIIECHSIM.

7. OnTuMu3alus NapaMeTpoB U CXEM CUCTEMBI PETEHEPATUBHOIO NIOJIOTPEBA MUTATEIBHON BOJBI.
OcoOeHHOCTH TPUMEHEHHUSI CMEUIHBAIOIINX U TIOBEPXHOCTHBIX MOIOTPEBATEICH.

8. CxeMbl OTIyCKa TEXHOJOTHYECKOTO Mmapa u ropsiueit Bojsl ot TOLI.

9. [IpuHnumuaneHeIe TeIIOBBIE cxembl TOII ¢ mapom u ropsyeit Bogoi u ux 3pPeKTUBHOCTH
(TeruioBasi 5)KOHOMUYHOCTb, HaJIC)KHOCTb U KallUTAJIbHbIE 3aTPAThI).

10. Pacnpenenenue TEMIOBBIX HAIPY30K MKy 0TOOpaMu TypOMH M MUKOBBIMH BOAOIPEHHBIMU
KOTJIaMH U BBIOOp ONTHMAaIbHBIX 3HAYEHUH KO((DUIIMEHTOB TEIUIO(PHKALHIH.

11.CoBMmecTHas pabora KoTenbHbIX U TOL] B cucTeMax TenaoCHa0KEeHNUS.

12. OcoOeHHOCTH UCIIOIB30BAHNUS Ta30TYPOMHHBIX arperaToB U JIBUTATENIel BHYTPEHHETO CrOpaHuUs
111 KOMOMHUPOBAHHOM Fe€HEPALUHU TETJIOTHI M 3JIEKTPOIHEPTHH.

13. XapakTepuCTUKU COBPEMEHHBIX KOTEJIbHBIX YCTAHOBOK U TETJIO()UKALUOHHBIX TYpOHUH.
Juarpammbl pexxumMoB Teroukanuonsbix Typoun tuna T, I1T u P.

14. Bei6op ocHoBHOr0 060pynoBanus npomeinuieHHONH TOLl. CobctBennsie Hyx bl TOLL. ITytu
CHIDKEHHMSI 3aTpaT SHEPTUU Ha COOCTBEHHBIEC HYK/IbI.

15. Be16op Tuma nmpuBoAa BCIOMOTATEIbHBIX MEXaHW3MOB. BEIOOpP OCHOBHOTO M BCTIOMOTaTEIbHOTO
o0opyIoBaHUsI.

16. IpuanunuansHas u moiaHas cxembl TOL[. Metoauka pacyera MpUHIMITHATEHOW TETIOBOM
cxembl TOII.

17. Anroputm pacueta TerioBoi cxembl Ha DBM. Metonbl ananu3a TemioBbix cxem TOL] u
M3MEHEHHUH B HUX: 3KCEPreTHUecKuil, Koa(UIHMEHTOB LIEHHOCTH TEIUIOTHI U K03 puLmeHToB
U3MEHEHHNs MOIIHOCTH. HazHaueHue, MPUHLMIIBI IEHCTBUSA U METOABI PACUETA YIIEMEHTOB TEILNIOBOU
cxembl TOII.

17. Metonpl B ¢XeMBI BOIonoATroToBKH Ha TOII,

18. Ompenenenne pacxoja TOIUIMBA, motpedssiemoro Ha TOLl, u cmocoOOB pacrpenesieHusl ero
3aTpaThl Ha MPOU3BOJICTBO 3JIEKTPOIHEPTUHU U TEIJIOTHI, OTIyckaeMoil ot TOLI.

19. TexHUKO-IKOHOMHYECKHE TTOKa3aTe i COBpeMeHHbIX TOLI.

20. Yactasle KI1/] 1 ynenpHbIe pacxo/bl TOIJIMBA HA TPOU3BOJCTBO IEKTPOIHEPTUH U TEIUIOTHI.
21. Yyer BaustHUsSL COOCTBEHHBIX HYXJI Ha moka3zartenu TOLl.  VYaenbHble KanmuTajabHBIE 3aTpaThl,
yJeJIbHas YUCIIEHHOCTh MepcoHaina u cedbectoumocts 3Hepruu TOL.

22. KoadpunueHT TermnopuKaim 1 orpeesieHue ero ONTHMaIbHOIO 3HAUeHUSL.

23. Tpeboanus K BeIOopy mutomaaku i TOLl. ['ennan u koMnoHoBKa npoMeinuieHHo TOLT.
Texunueckoe BogocHaOxenne TOLI.

24.0xpaHa OKpyKarollen cpeapl OT BpeaHbIX BbIOpocoB TOLI.

25. Ucnions30BaHKE MUKOBBIX BOJOTPENHBIX KOTJIOB.

26. llpuHuMNUanbHBIE CXEMBbl, MapaMeTpbl M 00O0PYJOBAHHME HHEPreTHUECKUX Ta30TypOMHHBIX
yctaHoBok (I'TY).

27. Meto/b! IOBbIIIEHHS TeI0BOK 3¢ dextuBHocTr ['TY.

28. Oco0eHHOCTH TEIUIOBBIX CXeM TeIIopUKauOHHbIX ['TY.

29. Meronuka pacyera TEIUIOBBIX cXeM razoTypOMHHbIX TOL[. Pexxumbl pa®oThl ra3oTypOMHHBIX
TOL.



30.TeXxHUKO-?KOHOMHYECKHE TTOKa3aTeNd ra30TypOuHHbIX TOLI.

31. [IpuHIIMTIHATIBEHBIE CXEMBI, TApaMEeTPhl B 000pyA0BaHKE Mapora3zoBbix yctaHoBOK (I1T'Y).
Oco6ennoctu cxem I1TY ¢ BHyTpUIIMKIOBOM razuduKkamnuei TBEp0Tro TOILINBA.

32. YcnoBus NpuMEHUMOCTH pa3iuyHbIX TUTIOB [1I'Y. Oco0eHHOCTH TeTUIO(UKAITMOHHBIX YCTAHOBOK
I'Y. Metoauka pacuera napora3zoBsix TOLI.

33. ConocTaBUTENbHBIN aHAIN3 TEXHUKO-I)KOHOMHUYECKUX MOKa3aTesel napoTypOHMHHBIX,
ra3oTypOMHHBIX U Tapora3zoBsix TOLI.

34. Vcnionp3oBanue aromabix TOL (ATOL), crannuii TeriocHadxkenus (ACT) u cranuumit
pou3BoACTBEHHOTO TerutocHadkenus (ACIIT) qs ormycka napa u ropsiaeid BOJIbI IPEAIPUSTHSIM.
35. Oco0eHHOCTH KOHCTPYKIUN U PEKUMOB pabOThI AAEPHBIX peakTopoB. IIpuHIMIINANbHbBIE CXEMBI,
napameTpsl ¥ 000pyi0BaHNE aTOMHBIX UCTOUYHUKOB TeruiocHadxeHus (AUT).

36. OcOOEHHOCTH TEIUIONOATOTOBUTEIBHBIX YCTAHOBOK M CXEM OTITYCKa TEXHOJIOTMYECKOTr0 Mapa
AUT.

37. IlepcrieKTUBBI U YCIIOBUS BHEAPEHUS! aTOMHBIX XEMOTEPMHUUYECKHX CHCTEM JTAIbHEr0
tertocHabxkenust (ACIT) na 6a3e BbICOKOTEMIIEpAaTyPHBIX siJepHBIX peakTopoB (BTP).

38. Texnuko-sxonomuueckue nokaszarenun ATOLl, ACT, ACIIT, ACAT u AUT.MI'JI-metox
peoOpa3oBaHus SJHEPTUH U ero npuMeHenue Ha MI'J[- anexTpocTaHIusIX 17151 KOMOMHUPOBAHHOTO
SHEProCHA0KEHUS.

39. Cxemsbl, mapameTpsl 1 00opynoanue MI'J[-35ekTpocTaniiuii Ha OPraHUYECKOM U SAEPHOM
ToruiuBe. TexXHUKO-3KOHOMHYECKHE noKazaTenu MI'Jl-35iekTpocTanumii.

40. CxeMbl, mapamMeTpbl, 000py10BaHUE U TEXHUKO-3KOHOMUYECKHE [TOKa3aTeIN HCTOYHUKOB
TEIUIOCHA0)KEHUSI Ha BO30OHOBIISIEMBIX BHEpropecypcax - sHepruu ConHia, OMOMAcCHl,
[IyOMHHOH TeryioTe 3eMJIH, TEIUIOBOW SHEpruu MUpPOBOTO OKeaHa.

41. Ha3znaueHue U CTPYKTypa CUCTEMbI peryiupoBaHusi. Bo3MokHbIe METOIbI peryIMpOBaHuUs
TEIJIOBOM Harpy3Ku B CUCTEMaXx LIEHTPAIN30BAHHOTO TEIJIOCHA0KEHUSI, UX COIIOCTABJICHHE.

42. PerynupoBaHue OTIyCKa TEMJIOThI U3 NApOBBIX CETeH. AKKYMYJIATOPHI Iapa; X IPUMEHEHUE U
pacuer.

43. IlenTpanbHOE peryaupoBaHie 0JTHOPOTHON M pa3HOPOIHOM TEIUIOBBIX HAarpy3ok. ['paduku
TEMIIEPATYP U PACX0J1a TETNIOHOCUTEIIS.

44. Metoabl HEHTPAIbHOIO PETYINPOBAHNS CYMMapHBIX HAarpy30K OTOIIEHUSI U TOPSIYETro
BOJIOCHA0KEHUS, UCTIOIb3yEMbIE B CUCTEMAaX TEIJIOCHA0KEHUSI TOPOJIOB.

45. MeTtoabl KOpPpEKTUPOBKHU TEMIIEPATYPHBIX IpapUKOB Ha BBOJIAX MPEANPUATUH, MOTYHAIOIINUX
ropsiayro Boay ot paiioHHbIX TOLL.

46. D (PeKTUBHOCTD PA3IUYHBIX CUCTEM PETYIUPOBAHUS OTITYCKA TEIIOTHI. AKKYMYJIUPOBaHUE
Ter1oThl. CXeMbl, pacueT U PeXUMbI pabOT TEIUIOAKKYMYIUPYIOLUINX YCTAHOBOK.

47. BropuuHble 3HEpropecypchl MPOMIPEANPUATHHA, HCIIOIb3yeMble A TeHepalu TeroTsl. WX
KOJINYECTBO, TapaMETPHl, JA0JIs MOJIE3HOTO UCTIOIb30BaHUS B CUCTEMAaX TEIUIOCHA0XKEHUS.

48. Bunpl, mapaMeTpsl U rpaduku Beixoga BOP, ncnonp3yeMbIx 17s1 pOM3BOACTBA Mapa U ropsyeit
BOJIbl B YTUJIM3ALMOHHBIX ycTaHOBKax (TYYVY).

49. Ytumm3anuonssle kotenbHble U TOLl. Tumbl yTuan3almoHHbIX YCTaHOBOK JIIsl BBIPAOOTKH IMapa
U ropsiyeil BOJbI: CXEMbI, TapaMeTpbl, COCTaB O0OPYAOBaHUS U PEXUMBI padOThl CXeMBbI, PEXKUMbI
paboThl, KOHCTPYKIUU 000pYyI0BaHUS, TEXHUKO-3KOHOMHYECKHE [TOKa3aTeH.

50. OmnpezneneHre >KOHOMHMM TOIUIMBA MpHU paboTe YTHIIM3ALMOHHBIX YCTAaHOBOK MapajlIeIbHO C
3aBOJICKMMH KOTeNIbHEIMH U TOLI.

51. Metoas! pacueta cxeMm u obopyaoBanus TYY ¢ npumenennem DBM. OnTumusanus cxem,
apaMeTpoB U PeXUMOB padboThl TYY npu aBTOHOMHOW U COBMECTHOM IKCIUTyaTaIlH C
MIPOU3BOJICTBEHHBIMU KOTEJIbHBIMU 1 TOILL.



52. MeTtonuka onpeeneHus 3KOHOMHUH TIEPBUYHOTO TOTUTMBA U TEXHUKO-YKOHOMHYECKUX
nokazareneit TYY. MeTozsl 3a1uThl OKpYKaroLel cpebl pu IKcIuryatanun TYY.

53. Ucnonp3oBanre BOP B HCTOYHMKAX TEIIOCHAOKEHUS

54. TemnoBble HACOCHI K OCOOCHHOCTH MX HCIIOJb30BaHMSL.

55. MaremaTudeckass MOJEIb U KOMIIBIOTEpPHas MpOorpaMma IOCTPOCHUSI U HCCIEAOBAHUS
TEMIEPATYPHBIX TPA(UKOB BOJSHBIX CHCTEM TEIUIOCHA0KCHHUS.

56. MaremaTtu4deckasi MOJIeTIb M IPOTPAMMHBIN MTPOIYKT THIPABINYECKOTO pacyeTa TEIIOBBIX CETeH
Y TIb€30METPUUYECKOT0 rpaduka.

57. Maremarnueckass MOJEIb M TNPOrPaMMHBIA TMPOAYKT TEIUIOBOIO pacyeTa TEIUIOBBIX CeTeH
Pa3IMYHOTO CIIOCO0a MPOKIIAIKH.

58. Maremarnueckass MOJIeJIb M MPOTPaAaMMHBIN MPOAYKT BBIYMCICHUS ONTHUMAIBHOTO 3HAUYCHHS
KodpunrenTa reropukanuu naporypounnoit TOLI.

59. MeTo1bl TEXHUKO-3KOHOMUYECKUX PACUETOB B SHEPreTHUKe. PacuéTHbIN nepuos 1 ero
COCTaBJISIONINE IPU CTPOUTEIHCTBE CHCTEM TETUIOCHAOKEHUSI.

60. JleiicTByromias METOIMKa OIICHKU () (PEKTUBHOCTH WHBECTHIIMI B CTPOUTEIHCTBO CUCTEM
TEIUIOCHAOKEHHS. Y CIIOBUS COITOCTABUMOCTH aJIbTEPHATUBHBIX BAPHAHTOB CUCTEM TETUIOCHAOKCHHUSI.

Oo0pa3en Oustera KO BTOPOM py0eskHO aTTecTanuu

buner Ne 1
Kageopa «Tennomexnuxa u euopasruxay» ITHTY

Bropas pyOexHas arrecranus

I[I/ICI_II/IHJ'II/IHB.I «MCTOYHNKH H CHCTEMBbI TEIIOCHAOKEHH SI»

1 | VkpynHEHHAs OLICHKA KalUTAJIbHBIX BIOXKEHHH B TEIJIOI€HEPUPYIOIINE UCTOUYHUKH, TEIUIOBBIE CETH
U TEIUIONOTPEOISIIOIINE CUCTEMBI.

2 | MeTtoabl TEXHUKO-PKOHOMHYECKUX PACUETOB B dHEpreTuke. PacuéTHblil mepruo u ero
COCTaBJIAIOIINE [IPU CTPOUTETHCTBE CHCTEM TEIUIOCHAOKEHHUS.

3 | MaTtemarnueckass MOAETb W TPOTPAMMHBIA TPOAYKT BBIYHCICHHS ONTHMAJIBHOTO 3HAYCHUS
ko3 umenta rerodukanuu naporypounHon TOLL.

3aB. kadpenpoit «T u I'» P.A-B. Typnyes « »

7.2. Bonpocsl k dk3aMeHy no AucuuiuinHe «MCTOYHUKH U CHCTEMBbI TEMJIOCHAOKEHU»

1. Ha3nauenue u knaccudukanus TOLI, ucrnonb3yeMbIX B CUCTEMAaxX TEIIOCHAOKEHUS.

2. Ha3HaueHue, TEMIOBbIE CXEMBI, COCTaB 000PYAOBaHUs, TapaMETPhl U 00JIACTH TPUMEHEHHUS
MIPOU3BOJICTBEHHBIX NapOTYPOUHHBIX JIEKTPOCTAHLIUH.

3. DHepreruyeckas 3 PEeKTUBHOCTb TEMIO(PUKAIIMM U €€ 3aBUCUMOCTb OT Kod(duinenrta
tertodukanui. BeiOop onTHManbHBIX HaYaIbHBIX U KOHEYHBIX TTapamMeTpoB napa Ha TOLI.

5. DddexTuBHOCTH MPOMEKYTOUHOTO neperpesa napa Ha TOLl. PereneparuBHblii mogorpes
IIATATEIbHON BOJABI U €r0 PACIPEAETICHUE 10 CTYIIECHSM.

6. OnTumu3anus NapaMeTpoB U CXEM CUCTEMbI PEF€HEPATUBHOIO MOJOIPEBA MUTATEIBHON BOJIBI.
Oco6eHHOCTH TPUMEHEHUSI CMEUIHBAIOIIMX U TTOBEPXHOCTHBIX MOJIOTPEBaTENEH.

7. CxeMbl OTITyCKa TEXHOJIOTUYECKOro napa u ropsueit Boast o TOL.

8. IlpunnunuanbHble TemoBble cxembl TOL ¢ mapom u ropsiueit Bogoi 1 ux 3pPeKTUBHOCTD
(TeroBasi 5KOHOMUYHOCTb, HAJIS)KHOCTh U KallUTaJIbHbIE 3aTPAThI).



9. PacnipenienieHne TEIIOBBIX HAIPY30K MEXKIY OTOOpaMU TypOMH U MUKOBBIMH BOJOTPEHHBIMU
KOTJIaMH{ ¥ BBIOOP ONTHUMAJIbHBIX 3HaYeHUH KOA(DPHUITMEHTOB TETUIO(DUKAIIAHN.

10. CoBmecTHas pabora kotenbHbIX 1 TOL] B cuctemax rerocHabxkenus. OcobeHHoCcTH
MCIIOJIb30BAHUS Ta30TYPOMHHBIX arperaToB U JIBUTaTelIeld BHYTPEHHETO CrOpaHus Jis
KOMOWHHUPOBAaHHOHN reHEepaIMy TETUIOTHI U SJICKTPOIHEPTHH.

11. XapakTepuCcTUKHA COBPEMEHHBIX KOTEIBHBIX YCTAHOBOK M TEIUIO(PHKAIIMOHHBIX TYPOUH.
JlnarpamMmbl pexuMoB TetutopukarmoHHbeIx TypouH Tuna T, 1T u P.

12. Bei6op ocHoBHOTO 000pynoBanus npomeiiuieHHoN TOLl. CooctBennbie Hy) bl TOL. [TyTtn
CHIDKEHHUS 3aTpaT SHEPruu Ha COOCTBEHHBIE HYXK/IbI.

13. Be16op THMma npuBoia BCHOMOTaTeIbHbIX MEXaHU3MOB. BEIOOD OCHOBHOI'O M BCIOMOTaTeIbHOTO
00opyIoBaHUsI.

14. IlpuHuunuansHas 1 nonaHas cxembl TOLl. MeTonuka pacuera NpUHIUMINAIBHOMN TETJIOBON
cxemnl TOLI.

15. AnroputmM pacuera TenaoBoit cxeMbl Ha 9BM. Mertoas! ananu3a teroBsix cxem TOL u
W3MEHEHUN B HUX: dKCEPreTUuYecKuil, K03(pPUIMEHTOB IIEHHOCTH TEIIOTHI U KO3 (OULIMEHTOB
M3MEHEHUs1 MOIIHOCTU. Ha3HaueHue, MpUHUMUIIBI IEUCTBUS U METOJIbI pacyeTa 3JIEMEHTOB TEIJIOBOM
cxembl TOI]

16. Metoabl 1 cxeMbl BOAONOAroTOBKH Ha TOLI.

17.0npenenenue pacxoja TomiMBa, norpedasemoro Ha TOLI, u cmocoboB pacmpeneneHus ero
3aTpaThl Ha POU3BOJICTBO 3JIEKTPOIHEPIUU U TEIIOTHI, oTIyckaeMoil ot TOLL.

17. Texnuko-3xoHOMHUEcKHE Mokazareiau coBpeMeHHbIX TOLl. YactHbie KI1/] u yaenbHbIe pacxoabl
TOIUIMBA HA IPOU3BOCTBO AJIEKTPOIHEPTUU U TEILIOTHI.

18. Yuert BnusHUsS COOCTBEHHBIX HYXK] Ha mokazarenu TOLl. VYienpHble KamuTalbHbIE 3aTPaThI,
yllelbHas YUCICHHOCTh MepcoHana u cebectouMoctsb sHepruu TOLL.

19. Kosdhduuuent temnodukanuu v ompeesieHne ero ONTHUMAalbHOTO 3HaueHus. TpeOoBaHHS K
BbIOOpY miomaaku s TOIl. T'enruian u kommoHoBka mpombiinuieHHOM TOL[. Texnuueckoe
BojocHaOxenue TOII,.

20. OxpaHa Okpy»Karolei cpezbl oT BpeaHbiX BbiOpocoB TOLL.

21. HWcnonp30BaHME THKOBBIX BOJOTPEHHBIX KOTJIOB. [IpHHIMNHMANBHBIE CXEMBI, MapaMeTpbl H
000py/10BaHUE SHEPTETUYECKUX ra30TypOMHHBIX ycTaHOBOK (I'TY).

22. Metoap! noBeimenus TerioBoi 3¢ dexrnBroctr ['TY. OCOOEHHOCTH TEIUIOBBIX CXEM
TeriopukaoHHbIX ['TY.

23. MeToauka pacueTa TeIUIOBBIX cxeM ra3oTypOuHHbIx TOLI. Pesxxumbl paboThl ra30TypOMHHBIX
TOL. TexHUKO-7KOHOMHUYECKHUE MTOKa3aTeNu ra3oTypOorHHbIX TOLI.

24. TIpyHIMIIHANIBHBIE CXEMBI, TApaMeTpbl U 000py10BaHKE Mapora3oBbix yctaHoBok (III'Y).
Ocob6ennoctu cxem [ITY ¢ BHyTpuLIMKII0BO razudukanuei TBepaoro ToIInBa.

25. YcnoBus npuMeHnMOoCTH pazninaHbix TUTOB [1I'Y. OcobeHHOCTH TeTIO(hUKAIIMOHHBIX YCTaHOBOK
I'Y. Metoauka pacuera napora3zoBsix TOLI.

26 CormocTaBUTENbHBIN aHaIu3 TEXHUKO-9)KOHOMMYECKUX TIOKa3aTesleld MNapoTypOMHHBIX,
ra3oTypOMHHBIX U apora3zoBsix TOLI.

27. HUcnonw3oBanue atomubix TOIl (ATOI), cranmmii temnocHaOGxkenus (ACT) u craHnmii
pou3BoicTBEHHOTO TerutocHatxkenus (ACIIT) ns ormycka nmapa u ropsiaeid BOJIbl IPEAIPUSTHSIM.
28. OcoOeHHOCTH KOHCTPYKIUI 1 pEKUMOB pabOTHI SAEPHBIX PeakTOpoB. IIpuHIMIIHANIBHBIE CXEMBI,
nmapameTpsl 1 000pyI0BaHUE aTOMHBIX HCTOYHHKOB TeruiocHa0xeHus (AUT).

29. OCco0eHHOCTH TEIUIOTOATOTOBUTEILHBIX YCTAHOBOK M CXEM OTITYCKa TEXHOJOTHYECKOTO IMapa
AUT.



30. TlepcrieKTHBBI ¥ YCJIOBUS BHEAPCHHS AaTOMHBIX XEMOTEPMHYECKHX CHCTEM JajbHEro
tertocHaOxkenus (ACJIT) na 6aze BICOKOTEMITEpaTypHBIX siiepHBIX peakTopoB (BTP).

O0pazen OuJiera K 3a4eTy 0 JUCHHUILVINHE

'PO3HEHCKUI I'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKNIT VHUBEPCUTET
KA®EJPA "TEIVIOTEXHUKA U TH/IPABJIUKA"

Jucnunnuna: «MCTOYHUKH M CHCTEMbI TeNJIOCHAOKEHU»

BUWJIET Ne 1

1. | DOHepreruyeckas 3pGEKTUBHOCTH TEIUIOGUKALIMY U €€ 3aBUCUMOCTh OT K03 duimeHTta
TeTTOUKAITHH

2. | Boibop onTUManbHBIX HAYaJIbHBIX M KOHEUHBIX apamMeTpoB mapa Ha TOL]

3. | DddexTrBHOCTL MPOMEKYTOUHOTO Meperpena napa Ha TOL]

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

KommnuiekT 3aannii 111 BHINIOJIHEHHSI pacdeTHO-Tpaduueckoil padoThl

«Pacder cxempl TapOKOMITPECCHOHHOTO TpaHChOpMaTopa Teruia (XOJI0IMIbHON YCTAaHOBKH MITH
TEIUIOBOI'0 HAcOCa.)»

2 OHTI/IMI/ISaIII/ISI MapaMCTpoOB U CXCM CUCTEMBI PCIrCHCPATUBHOI'O IOJ0I'PEBA MMUTATSIBHOM BOJbI.

Omnpenenenne pacxo/ia TOILINBA, moTpedsiemoro Ha TOLI, u cioco6oB pacmpeaeneHus ero
3 3aTpaThl HA MPOU3BOJICTBO AIEKTPOIHEPTUH U TEILIOTHI, OTIyckaemoit 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 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. 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.— Jlumnenk: JInnenkuii rocyjapcTBEHHbIN TEXHUYECKUNA 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 [ DIeKTpOHHBIN pecypc]: MoHorpadus/ Koctun B.M.—
DneKTpoH. TeKCToBbIe NaHHble.— HoBocubupck: HoBocubupckuii rocynapcTBeHHbIN
apXUTEKTypHO-CTpoUTeNbHbIN yHUBepcuteT (Cubcrpun), 9bC ACB, 2015.— 188 ¢c.—
Pexxum noctyma: http://www.iprbookshop.ru/68866.html.— 3BC «IPRbooks»

5. Knumos I''M. Hetpaauunonssle 1 BO30OHOBIsIEMble HCTOYHUKH SHEPTUHU JJIS TTOTY4YEHUS
TEIUIOThI B CHCTEMaX TEIUIOCHA0KeHUs (Tra30rupaThl €CTECTBEHHOTO rasa) [ DIeKTpOHHBIN
pecypc]: yaue6Ho-MeTonnyeckoe nocooue/ Knumos I'.M., Knumos A.M.— DnekTpoH.
TeKCcToBBIe JaHHble.— Hxuuit HoBropoa: Huxeropoackuil 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.



CocraBureinb:

Houent kadenps
«TennoTexHuKa 1 ruipaBInKay

COI'TACOBAHO:

3aB. BblycKarouen Kad.
«TennoTeXHNKa U rHAPABINKA»

, //%/// / P.A-B Typayes /

Hupekrop JIYMP

7

/}/ / / P.A-B. Typnyes /
7

R
A%A Maromaena /




