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1. OBBEM JUCIHUIIJIMHBI
Bcero: 6 3aueTHBIX eAUHUIL TPYA0EMKOCTH (216 akajeMUYeCcKUX yaca)

3aounas ¢popma oOyueHus

Cemectp

Bun yaeOHO# paboThI 8
AyauTOpHBIE 3aHATHS (KOHTAKTHAs padoTa ¢ npenojasarejem), Bcero 4a-
COB 10
B TOM 4HcJIe:
Jlextum 6
JlaGopaTopHblie 3aHITHS -
IIpakTueckue 3aHsATUS 4
CamocrosiTeibHas paboTa, Bcero 4acoB 206
B TOM YHCJIe:
Kypcosast pabota 36
[ToaroToBka K 3K3aMeHy 27
Jpyrue Buapl caMOCTOSTENIbHON pabOThI 143
(caMoCTOATEIHHOE U3YUYECHHE TEM (Pa3/IesIOB) NUCIUTUIMHBI)
Buja npoMexyTOYHOI aTTeCTALMH JK3aMeH
OO01mas Tpy10eMKOCTh JHCHUILIMHBI M TPYI0EMKOCTDb 110 CEMeCTpam, 4acoB 216

2. MECTO JUCIIUITJIMHBI
B CTPYKTYPE OBPA30OBATEJIBHOMN ITPOT'PAMMBbBI

HuciunnnHa «VCTOYHUKM MPOM3BOJCTBA TEIUIOTHD» OTHOCUTCSA K AMCIIU-
IUIMHAM 4acTH, OPMUPYEMOM yHaCTHUKAMH 00Opa30BaTeIbHbIX OTHOIIECHUN OJI0Ka
1 yueOGHOro 11aHa NOJAroTOBKU OakanaBpoB. M3yueHne AUCIUIUIMHBI SABIISIETCS He-
00XOJIMMBIM 3JIEMEHTOM IPHU MOATOTOBKE BBICOKOKBAIM(DUIIMPOBAHHBIX OaKaiaB-
POB-MH)XEHEPOB 10 YKa3aHHOMY HaIpaBIICHUIO.

N3ydyenne aucUUIUIMHBI Oa3upyeTcs Ha pe3yjbpTaTax oOyueHus, chopmu-
POBAHHBIX NPU H3YyYEHUU CICAYIOMIMX AUCHUIUINH: «Marematuka», «Dusmkay,
«['mpporazogunamuka», «TemmomaccooOMen», «TexHHueckas TEpMOAMHAMUKAY,
«IToTpebuTtenu TEMIOTHI.

Pesynbrarel oOydenus no aucuuiinHe «MICTOUHUKY MPOU3BOACTBA TEILIO-
ThDY HEOOXOIUMBI ISl M3YyYEHHUS CIEAYIOUMX IUCHUIUIMH: «TexHomornueckue
HHEPrOHOCUTENN NpeanpudaTuin», «TemmomaccooOMeHHOE 000pynOBaHHME IpeEn-
NpUATUI, «IIpOU3BOACTBEHHAS ITPAKTUKAY.




3. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUA

Lenpto u3ydeHUsT AUCHMIUIMHBI SIBJISIETCS TOJy4YeHHUE HE0OXO0IUMBIX
MPAKTUYECKUX W TEOPETHUYECKMX 3HAHUW B TMPOCKTUPOBAHMM M HAAEKHOU
OKCIUTyaTalliM  CUCTEM  TEIUIOCHAOKEHHWS  MPOMBIIUICHHBIX  MPEInpUsSTHI
Opyl MHUHUMAIbHBIX 3aTpaTax »HEPreTUYECKUX, MaTepUabHbIX U TPYIOBBIX
pecypcoB.

3agayamMu JUCHUILIMHBI SBJISIIOTCS U3YYCHUE:

- METOJIOB OMNpEeNeNiCHUs] MOTPEOHOCTH MPEANPUITHS B TEIUIOTE Mapa
Y TOpSYEH BOJIBI HA TEXHOJIOTUYECKUE U CAHTEXHUYECKUE HYKIBL;

- CcXeM, cocTaBa OOOPYIOBaHUS W PEKUMOB pPabOTBI COBPEMEHHBIX
Y TIEPCIIEKTUBHBIX UCTOYHUKOB TETUIOCHAOKEHUS TPEANPUITU;

- TMPUHIIMIIOB W METOJOB TIOCTPOCHHUSI W PETrYJIUPOBAHUS CHUCTEM
TETJIOCHAOKEHU .

Komnerenumu, popmupyembie B pe3ysibTaTe OCBOCHUS JUCITUTUIHHBIL:

— CMOCOOHOCTh MPUHUMATh YYacTHE B MPOEKTUPOBAHUU OOBEKTOB IMpodec-
CHUOHAJIBHOMN NIESITEIbHOCTU B COOTBETCTBHM C TEXHUYECKUM 3aJlaHMEM M HOpMa-
TUBHO-TEXHUYECKON JTOKyMEHTAIlUEH, COONI0as pa3iuvHble TEXHUYECKUE IHEP-
rosddexTrBHBIC U 3KoJornyeckue TpedoBanus (I1K-1).

NHnukatopsl ¥ JECKPUNTOPHI YaCTU COOTBETCTBYIOIIEH KOMIIETEHIIUH,
dbopmupyemMoil B mpoliecce M3ydeHUs: AUCHUILIMHBI «VICTOUHMKU TPOU3BOJICTBA
TEIUIOThI», OIEHUBAIOTCS TIPU MOMOIIU OIEHOYHBIX CPEJICTB.

[Inanupyemble pe3ynbTaThl 0Oy4YeHUs MO AucHUIUIUHE «ICTOUHUKU TTpom3-
BOJICTBA TEIUIOTH», WHAMKATOPHI AocTiwkeHus kommnereHuuu I[IK-1, mepeuyenp
OLICHOYHBIX CPEICTB:

Nen/n | Kox mnnuka- | Haumenosanue | Kox mmanupy- | Ilnanupyemsie | HaumenoBanue
TOpa JOCTHU- HHAUKATOopa €MOT'O pEC3YyJib- PE3YIbTATHI OLCHOYHBIX
KEHHUS KOM- JOCTUXKCHUA TaTta 06yquH;1 O6y‘IeHI/I}I CpeaAcTB
IICTCHIINU KOMIICTCHIINN
1. N-1nxa 3uate: Buabl cu- | 3 (M-1pk.1) 3HaeT: mapoBble W | 3amaHus pyOex-
CTEM TEIIOCHA0- BOJSIHBIC CHCTEMBI | HOTO KOHTPOJIA |
JKCHHS TPEIIPHUs- TEIMI0CHAOKEHNS,
THH M OCHOBHBIE MIPOU3BOICTBCHHBIC
HWCTOYHUKHA  Tel- KOTEJIbHBIC, Mapo-
JIOCHAOKESHHMSI TypOHHHBIE, ra-
30TypOvHHbIE, TIIa-
pora3oBble  DJICK-
TPOCTAaHI[UU,  WUC-
nonb3oBanue BOP
B UCTOYHHMKAX Terll-
JIOCHAOKCHUS
2. WN-21k1 3uare: npuHOunsl | 3 (M-2nx.1) 3HaerT: CXeMbl, | 3amanusi PyOex-
PpaboTHI TEIJIOBBIX MPOKITAAKA M KOH- | HOTO KOHTPOJIS 2
ceTeil CTPYKLIMH  TEIUIO-
BBIX CETEH, THJ-
paBIUYECKHUI u
TEIUIOBOM PacyEThl
TEIJIOBBIX ceTel




3. WUI-3pk1 Ymers: npoektu- | Y (UI-3pk.1) YMmeeT: mpoekTH- | 3ajgaHue KypcoBO-
poBaTh TEXHOJO- poBaTh TEIJIOBYIO | IO MPOEKTa
THYECKoe 00opy- cxemy TOC
JOBaHHUE B COOT-
BETCTBUU C TeX-
HUYCCKHUM 3a4a-
HUEM
4, N4 Bnagets:  Mero- | B (M-4pk.1) Bnaneer: nHaBwmika- | bunersl mus cha-
JaMu pacuéra MU pacuéTa Temyio- | YU dK3aMeHa
TCIIJIOBBIX CXEM U BBIX CXEM U CETCHU
ceTen
4. COIEP) KAHUE JUCIHUIIJIMHBI
4.1. YuyeOHO-TEMATHUYECKHH IJIAH
3aouynas popma 00yueHHs
8 cemectp
KoanuyecTBo yacoB
KOHTAKTHOM padoThI ¢ mpenojaa-
Homep pa3s- HaumenoBanue pa3sjge.ia, BaTeJeM
jeJia, TeMbI TEeMbI MpakTny.
Jlekuun 3aHATHSA
1 BBenenue 0,5 -
2 CucreMbl TEIIOCHA0KEHNUS :
21 [TapoBbIe cHCTEMBI U CUCTEMBI cOOpa 1 0.5 i
BO3BpaTa KOHJIEHCaTa
2.2 BoasHble cucTeMBI TEIIOCHAOKEHUS 0,5 -
3 M CTOYHUKHY TEIIOCHAOKEHUS
3.1 [Tpon3BOACTBEHHBIE KOTEIbHBIC 0,5 -
3.2 [TapoTypOHHHBIE NEKTPOCTAHIIUN - 2
33 ["a30TypOMHHBIE U TAPOTA30BhIE IJIEK- 0.5 i
TPOCTAHITUHN
3.4 ATOMHBIE UCTOYHHUKH TEIUIOCHAOKEHUS 0,5 -
MI'JI-51€eKTpOCTaHIIMY 1 HICTOYHUKH
3.5 TEIIOCHA0KEHUS Ha BO30OHOBIIEMBIX 0,5 -
SHEpropecypcax
36 Hcnons3oBanne BOP B HCTOYHHKAX TETI- 05 )
JIOCHAOKEHUS '
4 PerynupoBanue oTIrycka TeIIOTH B CH- 1 i
CTEMAax TEIIOCHAOKEHUS
5 TemnoBele ceTn
51 CXxeMbI, TPOKJIaJKa ¥ KOHCTPYKIIHH TETI- 1 i
JIOBBIX CETeH
52 Fnz[paBaneCKIEﬁ U TEIJIOBOU pacy€Thl ) 5
TEIUIOBBIX CETEH
Bcero: 6 4




4.2. Conep:kaHue JeKIMOHHbIX 3aHATHI
Tema 1. Beeoenue
Llenp, 3amaun ®W 3HAYCHHWE AUCHUTUIMHBI «VICTOYHMKK TPOU3BOJICTBA
TerI0Th». OCHOBHbBIC TOHATHUS U ONPECIICHHUS.

Tema 2. Cucmemot mennocHabdIHceHUs
2.1 Hapoebvie cucmemol u cucmemsl cOOpa u 803epama KOHOeHcama
Bunel cuctem TemocHa0KeHHsI IPEANPUATHI; HX CTPYKTYpa U OCOOCHHOCTH.
[TapoBble cucTeMBbI TEIUIOCHAOKEHUS; X CXEMBI, COCTaB 000PYI0BaHUS, PEKUMbI
paboThl, METOBI 00eCTIeYeHNs HAAEKHOCTH MapOCHA0XKEHHUA.
Cucrembl cOopa ¥ BOo3BpaTa KOHAEHCATA OT MPOMBIIIJIEHHBIX MOTPEOUTENEH;
UX Ha3HAYEHUE, COCTaB 000PYIOBAHUS, PEKUMBI pad0Thl. Mepbl CHUKEHUS TOTEPh
KOHJIEHCAaTa.

2.2 Booanvie cucmemvt mennocHadIceHUA
Bonsablie CHCTEMBI TEINIOCHAOKEHUS PEINPUSITUH.
JIByxTpyOHBIE U1 MHOTOTPYOHBIC BOJISHBIE CHCTEMBI, X CXEMbI, 00JIACTH TIpHUMeE-
HEHMS, OCHOBHBIC€ TIIPEUMYIIIECTBA W  HEIOCTaTKU. BoJasHbIE CUCTEMBI
C OJHOTPYOHOM TpPaH3UTHOM M ABYXTPYOHOH pacHpeAcIUTEeIbHBIMU CETSIMH.
TermIoHOCUTENN U UX XapaKTEPUCTUKA. TEXHUKO-DKOHOMHYECKOE COMOCTABJICHUE
CHCTEM TEIIOCHAOKESHUS.

Tema 3. Hcmounuku mennocnaoiicenus

3.1 Ilpou3eoocmeennvle KomebHble

HazHnauenwue, TemioBble CXeMbl, OCHOBHOE U BCTIOMOTATEILHOE 000pYyI0BaHUE
MPOU3BOJICTBEHHBIX  KOTEIbHBIX. MeTOAbl W CXEMBl  BOJIOMOJATOTOBKH
B ITPOU3BOJICTBEHHBIX KOTEIbHBIX.

Pexxumbl  paboThl W pacmpenesieHue Harpy3kd MEXAy  KOTJIaMHU.
TexXHUKO-2KOHOMUYECKHE MOKa3aTeM KOTeIbHBIX. KOMIOHOBKA MPOU3BO/ICTBEH-
HBIX KOTENbHBIX. [lyTH COBEpIIIEHCTBOBAHMS TEIJIOBBIX CXEM, OOOPYIOBaHUS H
PEKUMOB pabOTHI TPOU3BOJICTBEHHBIX KOTEIHHBIX.

Tema 3.2. Ilapomypounnsvie 31eKmpocmanyuu

Has3nauenue, TemgoBble CXEMbI, COCTaB OOOpPYJIOBaHUS, IMapaMeTpPhbl
U 00JIaCTH TPUMEHEHHS TMPOM3BOJICTBEHHBIX MApPOTYPOMHHBIX JJICKTPOCTAHIUH.
OHepreruueckas  d(pdekTuBHOCTh  Temopukanmuu U €€ 3aBUCUMOCTH
oT Ko3(puimenTa TermiopuKanuu.

BriOop onTuManbHBIX HayaJdbHBIX U KOHEYHBIX MapaMmeTpoB mapa Ha TOLI.
YCTpoiicTBO ¥ IPUHIIMT ACHCTBUS MAPOBLIX TYpOWH. (PPEKTUBHOCTD MPOMEKY-
ToyHOTO Tneperpera napa Ha TOL[. Cxembl pabOThI KOHICHCAITMOHHOM u
TeII0PUKAIMOHHON TYypOrH. MapKupoBKH TypOUH.

[TpuHnunuansHas u nojaHas cxema TOLI.

PerenepatuBHbI IOAOTPEB NWTATEIBHOW BOABI M €r0 pacHpeicieHue
no cryneHsMm. OnTuMH3alUs TapaMeTPoB U CXEM CUCTEMBI PEr€HEPATHUBHOIO TO-
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JoTpeBa MUTaTeabHOW BOABI. (OCOOCHHOCTH TPUMEHEHUS CMEIIMBAIONTUX
Y TIOBEPXHOCTHBIX MMOJOTPEBATENEH.

Cxewmsl otiiycka terotsl oT TOL] ¢ mapoMm u ropsiueit Bogoi u ux sgdex-
TUBHOCTD (TEIJIOBAasi SKOHOMUYHOCTbh, HAIEKHOCTh U KanuTaldbHbIe 3aTpaThl). Pac-

IpeIelICHNe TEIJIOBBIX HArPy30K MEXIy 0TOOpamMu TypOuH U [THUKO-
BBIMH BOJOTPEHHBIMU KOTJIaMHU U BRIOOP ONTHMAILHBIX 3HAUCHUH KO(PPHUITUECHTOB
tertopukanun. CoBMecTHas paboTa KOTelbHbIX U TOL] B CUCTEMaX
TEIUIOCHAOKEHHUS.

Meroanka pacuéra NpuHIMIUAIBHON TersioBoi cxeMbl TOLI.

TexHuko-3kOHOMHUYECKUE Mokazatenu coBpeMeHHbIX TOILl. Yactawie KII/]
W yJIEJbHBIE PacXoAbl TOIUIMBA HA IMPOMU3BOJCTBO JJIEKTPOIHEPIMU U TEIJIOTHI.
VY4ér BnusiHUS COOCTBEHHBIX HYXJ Ha rnmokazatenu TOLI.

Tema 3.3. I'azomypounnsie u napozazoevie 31eKmMpoCmManyuu

[TpuHIIMTIUATBHBIE CXEMBI, TapaMeTPbl U 000PYI0BAaHNE YHEPTETUUECKUX Ta-
30TypOMHHBIX ycTaHOBOK (I'TY). MeTronabl MOBbIIIEHUS TEIIIOBON A(h()HEKTUBHOCTH
['TY. OcobenHoctu TEIIOBBIX cxeM TermogukanuoHHbIX ['TY. Pexxumbl paboThl
ra3orypOuHHbIXx TOIl. TeXHUKO-?PKOHOMHUYECKHE IIOKa3aTeau Tra3oTypOMHHBIX
TOLI.

[TpuHIIMTIUATBHBIE CXEMBI, TApaMETPhl U1 000PYI0OBAaHKE MAPOTa30BBIX YCTa-
HOBOK (III'Y). Ocobennoctu cxeMm III'Y ¢ BHYTpULIMKIOBOM Tazudukamueit TBEp-
JIOTO TOIJIMBA. YCJIOBHS NPUMEHMMOCTU pasznuuHbix THHOB III'Y. OcoOenHoctn
TerogukannoHHbIX ycraHoBok [II'Y. ComocTaBUTENbHBIM aHAIU3 TEXHUKO-
HPKOHOMHUYECKHUX MOKa3aTeaell napoTypOMHHBIX, Fa30TypOMHHBIX U mna-
poraszoBbix TOLI.

Tema 3.4. Amomnvle uCmMOYHUKU MENIOCHADICEHUA

Ucnonb3oBanue atoMubix TOLl (ATOLI), cranmuit temnocHabxkenus (ACT)
U CTaHIui mnpou3BoAcTBeHHOTO TerutocHaOxkenus (AIICT) mns ormycka mapa
U ropsiaeil Bobl mpeanpustusiM. OCOOEHHOCTH KOHCTPYKIIMM U PEKUMOB PabOTHI
AIEpHBIX peakTopoB. [IpuHIMIIUATBEHBIE CXEMBI, MapameTpbl U 000pyT0BaHUE
ATOMHBIX UCTOYHHKOB TeruiocHaOkeHus: (AUT). OcoGeHHOCTH TEeIIOmOArOTOBH-
TEJIbHBIX YCTAHOBOK U CXEM OTITYCKa TEXHOJOTHYECKOTO napa AUT.

[lepcrieKTHBBI U YCJIOBUS BHEAPEHUS ATOMHBIX XEMOTEPMHUYECKUX CHUCTEM
nanbHero terocHadxkenus: (ACJIT) Ha 6aze BhICOKOTEMIIEPATYPHBIX SIACPHBIX pe-
aktopoB (BTP). Texuuko-skoHomuueckue mnokazarenu ATOIL], ACT, ACIIT,
ACAT u AUT.

Tema 3.5. MI'/[-3nekmpocmanyuu u UCMoOYHUKU MENI0CHAOHCEHUA
Ha 60300H061AE€MbIX IHEP2Opecypcax
MI'JI-meTon npeoOpa3oBaHus JHEPIrUU 51 ero IIPUMEHEHUE
Ha  MI/I-onekTpocTaniusx it  KOMOMHMPOBAHHOTO  JHEPrOCHAOKEHUS.
Cxewmbl, mapametpsl U obopyaoBanue MI'J[-3aeKTpoCTaHIIU HA OPraHUYECKOM
Y SJICPHOM TOIUIMBE. TeXHUKO-3KOHOMUYECKUE nokazarenu MI'Jl-3mekTpocTanui.



CxeMbl, mapaMmeTpbl, 000pyJ0BaHUE U TEXHUKO-IKOHOMUYECKHE MTOKA3ATEIH
HMCTOYHUKOB TEIUIOCHAO0XEHUsI Ha BO30OHOBIIIEMBIX JHEPropecypcax — HEPruu
Conuila, OuoMaccel, TIyOMHHOW  TeIUIOTe 3eMJIM, TEIUIOBOM  DHEPIrHuH
MupoBoro okeaHa.

Tema 3.6. Hcnonv3zoseanue BIP ¢ ucmoynuxkax meniocHadyiceHus

OcHoBHbIe BHIbI BOP NpOMBINUIEHHBIX TPEANPUITUN PAa3IUUYHBIX OTpaciIe
IPOMBIIIJICHHOCTH M UX BbIXOJA. Bunel, mapamerps! u rpaduku Beixoga BOP, uc-
MOJIb3YEMBIX U1 IPOU3BOJICTBA Napa W TOpsiued BOABI B YTHUIM3AUMOHHBIX YyCTa-
HOBKax (TVYYVY). Tumbsl yTHIW3aIMOHHBIX YCTAaHOBOK JJIS BBIPAOOTKH Mapa
Y TOpSYEH BOJIBI: CXEMBI, TapaMeTPhl, COCTaB 00OPYIOBAHUS U PEKUMBI paOOTHI.

OnTuMusamust  cxeMm, MapaMeTpoB U pexumoB  pabotel  TYVY
IPY aBTOHOMHOM M COBMECTHOW JKCIUTyaTallud C MPOU3BOJCTBEHHBIMU KOTEIIb-
HbiMU 1 TOLl. MeToauka onpeaeneHus 3SKOHOMUHU IEPBUYHOTO TOIIIMBA 151
TEXHUKO-ODKOHOMUYECKUX ToKazarened TYY. Meroasl 3aluThl OKpPYXKArOLIEH
cpensl npu dKcruryarauuu TYYVY.

Tema 4. Pezynupoeanue omnycKka meniomol 6 CUCHEMAX MENTOCHADHCEHU
Has3naueHne u CTpyKTypa CUCTEMBI PEryIUpOBaHHUs. BO3MOKHBIE METOJbI
peryJMpoBaHUs TEIJIOBOM HArpy3Kd B CUCTEMaxX IEHTPAIM30BAHHOIO TEIIOCHAO-
YKEHUSI, ux COTIOCTaBJICHUE. PerynupoBanue OTIyCKa TETUIOTHI
u3 MapOBbIX ceTeH. AKKYMYJISITOPBI napa, ux PUMEHEHHE.
[leHTpanbHOE pEryIMpOBaHUE OJHOPOAHONW M PA3HOPOJIHOM TEIJIOBBIX HATPY30K.
['paduku TemnepaTyp u pacxoaa TEIIIOHOCUTEIICH.

Tema 5. Tennoevie cemu
Tema 5.1. Cxemblt, npoK1a0Ka u KOHCMPYKYUU MENI08bIX cemeil

CxeMbl 1 KOHUTYpaIUs TEIUIOBbIX ceTeil. Tpacca u nmpoduib TEIIONPOBO-
noB. KoHCTpyKuus TemonpoBoaoB. Terion30/sIMUOHHbIE MaTephanbl U KOH-
ctpykuun. TpyObl u ux coeauHenusi. Bunbl npoknanok. Onopel. KommneHncatopsr.
Apmarypa. Kamepsr u kool OO61ue BOMPOCH! MPOSKTUPOBAHUS TETLIOMPOBO-
JIOB.

Tema 5.2. I'uopasnuueckuit u menyiogoii pacuénmuvl menaoswvlx cemeil

3anauu ruApaBiryeckoro pacuéra. OCHOBHbIE TpeOOBAaHUS K PEXHUMY J1aB-
JICHUW B BOASHBIX TEIUIOBBIX ceTAX. [IoHATHE O TMAPABIMYECKON YCTOUYUBOCTH U
pa3peryMpoBKe TEIJIOBOM ceTu. ['mapaBiuyeckuil yjaap M cpelnctBa OOphOBI ¢
HUM.

3agaun TEIIoBOro pacuéra. Meroasl pacuéra TEIJIOBBIX MOTEPh B TEILIO-
MpOBOJAX M MAJICHUs] TeMIEpaTypbl TEIIOHOCUTEN MO JUIMHE y4acTka. Omnpene-
JICHUE ONTUMAaIbHOMN TOIIIWHBI TETIOBON U30JISIIIAH.



4.3. IlpakTyecKue 3aHATHS

3aounas ¢popma o0yuenus (8 cemectp)

Howmep Hopmarus Bpe-
HaumeHoBaHue HaumeHoBaHuMe NpaKkTHie- MEHIL 4ac
pasaea, > .
pazaeJia, TeMbl CKOT'0 3aHATHS
TeMbI 3aouHnas
[TapoTypOuHHBIE 3TEKTPO- N .
3.2 POTYP p Pacuér Terooit cxembr TOC 2
CTaHLUU
I'uppaBiuyeckuii U Ter- I'mppaBnnyeckuii pacyeér 1
5.2 JIOBOM pacy€Thl TEIMJIOBBIX
ceren TerutoBoi pacuér 1
Bcero: 4

4.5. KypcoBasi padora

KprOBaH pa60Ta 10 AMCHUIIIIMHC «HcTouHukmn IIPpONU3BOACTBA TCILIIOTBI»
HNMCCT LCJIBIO yrHY6I/ITI> 3HAHUA, ITIOJIYIAaCMBIC O6y‘{aIOHlHMI/ICSI IIpyu HN3YUYCHUU

Kypca,

U JIaTh UM TPEJCTABICHUE O TEIJIOBOM cXxeme MpoMbiinuieHHONH TOC,

Ha3HAYE€HUHU OCHOBHOT'O M BCIIOMOrareiabHoro ooopynoBanus TOC, a Takke NpuH-

Unax pacy€ra TeIIOBOM CXEMBI U TEXHUKO-3KOHOMUUYECKHUX nokaszarenein TOC.

B kypcoBoM npoekrte s 3a1aHHON TemoBor cxeMbl TOC Ha cpenHue mna-

pameTpbl napa HeoOX0AUMO ONPEAECIUTh apaMeTphbl Mapa B XapaKTEPHbIX TOUKAX

CHUCTEMBbI, OIMPCACIUTD MaKCHUMaJILHBIN pacxoa 1mapa BHCHIHUMHA HOTp€6I/IT€J'I$IMI/I,

paccuuTaTh pacxo]l mapa TypOMHaAMU U UX MOIIHOCTb, BEIOPATH TUI U YUCIIO TYP-

OuH, BBIOpATh THI W YKCIO MAPOBBIX KOTJOB, PACCUUTATH MOKA3aTENIH TEILIOBOM

sakonoMuuHoctu TOC.




oope;

Hcxoonvimu oanuvimu 07151 pacuéma Aensomcs.

P =3,5 MIIa u t =435°C - nHauanpHbIe TapaMeTPhl Napa;
Naj, MBT — snekTtpuueckas Harpys3ka;

Qyr, MBT — oTOnuTENbHAS HATPY3KA,;

tric/toc, °C - Temneparypa ceTeBOM BOJIbI;

D1, 1/9 — pacxo mapa Ha MPOU3BOJICTBO 1;

Prl, MlIla — naBnenue mapa B MpOU3BOJICTBEHHOM OTOOpE 1;
Dn2, 1/4 — pacxo/ napa Ha MpOU3BOJICTBO 2;

Pn2, MIla — naBnenue napa B IpOU3BOJICTBEHHOM OTOOpE 2;
GrBc, T/4 — pacxoj ropsiueid BOJIbI;

QB, MBT — pacxo/ TemI0Th Ha BEHTHIIAIHUIO;

Por, MIIa — naBneHue nmapa Ha TeTUIO(PUKAIIHIO;

I[IBJ1: P = 0,575 MIla — naBienue napa B IEPBOM HEPETYIHPYEMOM OT-

IMH/I: Pn= 0,01 MIla — naBneHue napa BO BTOPOM HEPETYJIUPYEMOM OTOOpE.
Bup TorumBa — yroisib onpenenéHHoN MapKH;

MecTo pacnonoxeHust — ropoJ.
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Pucynok 1 — TenmoBas cxema TOC Ha cpenHre napameTpsl mapa
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BapuanTs! 111 KypcoBoii paboThI

Mapamerp | Bl | B2 | B3 | B4 | B5 | B6 | B7 | B8 | B9 | BI0 | BIl | B12 | BI3 | Bi4 | BI5
Nom, MBr | 39 | 30 | 3L | 39 | 36 | 37 | 34 | 37 | 36 | 32 | 35 | 37 | 31 | 31 | 34
Qor, MBr | 215 | 254 | 242 | 240 | 290 | 243 | 299 | 207 | 27.2 | 247 | 254 | 240 | 255 | 234 | 24,3
tl'[C/tOC, °C 150/48 | 150/48 | 150/48 | 150/48 | 150/48 | 150/48 | 150/48 | 150/48 | 150/48 | 150/48 | 150/48 | 150/48 | 150/48 | 150/48 | 150/48

Dnl, /4 75 | 70 | 80 | 70 | 90 | 85 | 70 | 80 | 90 | 70 | 80 | 80 | 75 | 70 | 80
Pol.MIla | 10 | 09 | 10 | 09 | 1.0 | 10 | 1.0 | 08 | 09 | 085 | 09 | 09 | 09 | 08 | L0
D2, /4 55 | 40 | 90 | 50 | 60 | 50 | 65 | 55 | 50 | 85 | 70 | 40 | 90 | 65 | 50
Pm2.MIla | 05 | 06 | 075 | 05 | 0.65| 055 | 0.65| 07 | 055|085 | 05 | 05 | 0.7 | 06 | 05
Grec, 1/4 90 | 105 | 100 | 95 | 90 | 105 | 95 | 105 | 90 | 90 | 105 | 90 | 110 | 95 | 100
Os,MBr | 94 | 51 | 68 | 60 | 80 | 7.6 | 60 | 64 | 7.9 | 7.6 | 93 | 81 | 63 | 85 | 56
Por, MIla | 012 | 012 | 012 | 012 | 042 | 012 | 012 | 042 | 012 | 012 | 012 | 012 | 012 | 012 | 0.12
HB&E:B’ 0,575 | 0.575 | 0,575 | 0.575 | 0,575 | 0,575 | 0.575 | 0,575 | 0.575 | 0,575 | 0,575 | 0,575 | 0,575 | 0.575 | 0,575
Hlﬁ[ﬁfﬂ’ 0,01 | 001 | 001|001 | 001|001 001]|001|001]001]001]001|001]001]001
Bun tonnusa % — < C % = % C = < C % % = -
5 5 5 2 & 2 & 2 & & 2 & & & g
s | E | E|E| £ & g | B E| BN E| £ g E| %
< =N = a = = = = = = = = = = 2

Mecro pacno- o i 5 5 o 5 =

TOACHHS = 8| €| s | 5| s | €| | 5| | 8| g g| )| e
2 2 2 2 2 z = = 2 2. z S & g =
g 5 2 2 S = 2 g 5 = g = 2 s -
= 2 | U 2| X | < =




5. METOINYECKHE YKA3AHUA JIAA OBYUYAIOIIIUXCA
ITO OCBOEHUMIO JUCHUITJIMHBI

IIpy mpociaymmBaHUM JIEKIMM PEKOMEHIYETCsl B KOHCIEKTE OTMEYaTh BCE
BOKHBIE MOMEHTBI, Ha KOTOPBIX 3a0CTPSIET BHUMAaHUE IIPENOJABATEIb,
B YaCTHOCTH T€, KOTOPBIC HAIIPaBJICHBl Ha KAYECTBEHHOE BBINOJHEHUE COOTBET-
CTBYIOIIICH MPAKTUYECKON paOOTHI.

IIpenonaBareseM 3aIIaHUPOBAHO MCIIOJIB30BAHUE MPU YTCHUM JIEKIIUNA TEX-
HoJloruu  y4eOHOl  nuckyccuu. [loatomy pexomeHmyercss (PUKCHpOBAThH
JUis  ce0sl WHTEpPEeCHbIE MOMEHTBl C I1EeNbI0 HMX AaKTUBHOTO OOCYXICHUSA
Ha JUCKYCCUU B KOHLE JICKIIUU.

[IpakTrueckue 3aHATUS O JUCUUIUIMHE TOCBSILIEHBI PEIICHHIO 3a]ad.
PekomeHnyeTcsl TIIATENBHO MpOpadaThiBaTh MaTepuUall JUCLUUIUIMHBI MPU CAMO-
CTOSITENIbHOM padoTe, y4acTBOBaTh BO BceX (opMax OOCYX IAEHUS U B3aHUMOJEH-
CTBUS, KaK Ha JICKIUAX, TaK U HA IPAKTUYECKHUX 3aHATUAX B LEJAX JYyYLIETO OCBO-
€HUsl MaTepuaja U MOJYy4YEHUs BBICOKOW OLIEHKH IO PE3yJIbTaTaM OCBOCHMS M C-
LUIIJIUHBL.

BoinonHenne camMocTodTenbHOW paboThl MOJpa3yMeBaeT CaMOCTOSATEIbHOE
U3YYEHUE PpA3ACIIOB AUCLHUIUIMHBL, INOATOTOBKY K IHPAKTUYECKUM 3aAHATHUAM,
BBITNIOJIHEHHE KYPCOBOM pabOThI, MOATOTOBKY K 9K3aMEHY.

PekoMeHayeMblIil pexkuM caMOCTOSATENbHON pabOThI:

3aounas ¢popma

Pexomenayemas
HauMeHoBanue
N TPYAOEMKOCTD,
BHUIAa CAMOCTOATECJIBbHOUN paﬁoTbI
aKaa. gac.
CamocTosiTe/IbHOE U3YyYEeHHE TeM U CIUIIIUHBI: 141
BBenenue 1
CucTteMbl TEIIOCHA0KEHUS 20
M CTOYHUKH TEIUIOCHAOKEHUS 50
PerynupoBaHue OTITyCKa TEIUIOTHI B CHCTEMAaX TEIUIOCHA0KCHUS 20
TemioBbie ceTn 50
IMoaroroBka K NPakKTUYeCKUM 3aHATUAM 9
(mo 1 yacy Ha Kaxaoe 3aHATHE)
BroinosiHeHue KypcoBoii padoThl 36
IToaroroBka K 3K3aMeHy 27
Bcero: 206




6. ®OH/I OHEHOYHbLIX CPEJICTB
JJIA ATTECTAIUA 11O JUCIHHAITIJIMHE
6.1. IlepevyeHb OLIEHOYHBIX CPEACTB
1. bank 3aganuii 4151 TPaKTUYECKUX 3aHSATUM;
2. KypcoBas pabora.
3. IlepeueHb BOIIPOCOB K DK3aMEHY.

6.2. IIpouenypa oueHMBaHus Pe3yJIbTATOB OCBOCHUS JUCHUIIIMHBI

DK3aMEHALMOHHBIN OUJIET COCTOUT M3 2 BONPOCOB U 1 3a/1auu, Ha KOTOpPbIE
oOydJaromuiicss maeT pa3BEPHYTHIM OTBET. Bpemsi, oTBomuMoe oOydaromemMycs: Ha
9K3aMEHALMOHHBINA OUIIET, COCTABIAET | aCTPOHOMHUYECKHIA Yac.

Pe3ynbTaThl TEKyIIErO0 KOHTPOJSA yCHEBAEMOCTH JK3aMEHA 3aHOCATCA IIpe-
IIOJaBaTeNIEM B K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpask CAAETCS B OPraHU3alHOH-
HBI OTAEJI MHCTUTYTa B JIEHb JK3aMEHA, a TaK)XE BBICTABILIIOTCS B 3aYETHYIO
KHIDKKY 00Yy4aromerocs.

6.3 IIpumMepbI O1LIEHOYHBIX CPEACTB sl IK3aMeHa
IIpuMepHBIN CIMCOK BOIPOCOB K IK3aAMEHY

1. Ilepeunciure 4 BU1a CHCTEM OTOIUICHHS U PACCKAXKUTE MPO KAKBINA BU/I.

2. PacckaxuTte, Kak pab0TalOT MapOBbIE CUCTEMBI TEIIJIOCHA0KEHHUS C BO3BPATOM
KOHJIEHCaTa (cXeMa IMpeCTaBIeHa Ha PUCYHKE).

10

3. Cucremsbl cOopa 1 BO3BpaTa KOHAEHCATa OT MPOMBILUICHHBIX TOTPEOUTENEH.
VYerpoiicTBo Oaka KOHIEHcATA.
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4. Tlorepu B cucTeMax KOHACHCALMH Mapa.

5. BoasiHble CUCTEMBI TETNIOCHA0KEHUSI: OTKPBITHIE U 3aKPBIThIE, OAHOTPYOHBIC U
JNBYXTPYOHBIE, C 3aBUCUMOI CXEMOW MPUCOETUHEHHS U HE3aBUCUMOW CXEMOM
IIPUCOEINHEHHS.

6. DeBaTOPHBIN y3€J1 CUCTEMBI OTOILJICHUSI.

7. Yto Takoe KOTCJIbHAs, QHCPICTHICCKAA KOTCJIbHAs, IIPOU3BOJACTBCHHAA KOTCJIb-
Hasl, IPOU3BOJACTBCHHO-OTOIIUTCIIbHAA KOTCIIbHAA.

8. OOBsICHUTE MPUHIIAT PAOOTHI TETUIOBON CXEMBI OTOIUTEILHO-
MIPOM3BOJCTBEHHON KOTEIBHOM C MAPOBBIMH KOTJIAMHM JJISI 3AKPBITON CUCTEMBI

TEIUIOCHAOKEHMS.
|
15 Zr 12 13
. 2
= T ¥ |
j ~-D< . 6

”

U]

| 1/ >
1< 9 —
'8
A—/

; Ml t ' Vé_r\_

[ToTepn

k,

Texnnuecka 4 /] ) 11

BOJa ~
: »

9. O0BsicHUTE TPUHIIUI PAOOTHI CXEMBbI OTONUTEIHLHON KOTEIBHOM C BOJIOTPEHHbBI-
MH KOTJIAMH.
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Hcxoanas 7

BOJa 4 —5—/

10. BomonoAroToBka B KOTEIbHBIX.
11. Ipunnun padoTsl r060ro kotia (Ha BeiOOp): JAKBP, JIE, BK3, IITBM

12. Jlaiite onpenenenue Teruodukanuu, kKo3gduinenTa TerioQpuKaimu.
UTto Ha3bIBAIOT TETIOBOM AiekTpuueckoi cranimen? Knaccuduxanus TOC.

13. YcTpoicTBO M NpUHLKI padO0ThI TApOBOM TYPOUHBI.

14. ITpuBeanTe NPUHUUIIHAIIBHBIE CXEMbI KOHACHCAIIMOHHON TYpOUHBI U TYpOUHBI
C IpOoTUBOAABJIEHNEM. PacckaxkuTe, B 4EM UX OTINYHE.

15. IlpuBeanTE NPUHUMIIUATIBHBIE CXEMBI TYPOHH C PEryJIMpyeMbIM 0TOOpOM Hapa
(tuna T u tuna I1T) u cxemy TypOHHBI ¢ 0OTOOPOM Tapa v MPOTUBOIABICHUEM.

16. Knaccudukauus 1 MapKupoBKa MapoBbIX TypOUH.
17. Jalite onpenenenue TemioBoit cxeme TOC. 3auem HyKEH J1ea’parop.

18. Pacckakxute mpo pereHepaTUBHBIN MOJOTPEB OCHOBHOTO KOH/ICHCATa U IIKUTa-
TE€IHHOMN BOJIEL.

19. BiusiHue Ha4aqbHOTO IaBJICHUS HA TEIUIOBYIO SKOHOMUYHOCTh KOHACHCALIU-
OHHBIX TypOHH.

20. BausiHre HayallbHOM TeMIlepaTypbl Ha TEIJIOBYI0 SKOHOMUYHOCTb KOHJCHCa-
IIUOHHBIX TypOHH.

21. BiusiHME KOHEUHBIX TApaMETPOB Iapa Ha TEIIOBY 3KOHOMUYHOCTh TOC.

16



22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33

[IpomMexxyTOUHBIN ITEPETPEB Mapa.

[ToTtpebnenue suepruu. I'paduk Harpy3Ku.

[TokpbITHE OCHOBHOM M MUKOBOM OTONMUTENIbHBIX HArpy30k Ha TOILI.
["azoTyp6unnsie IC.

[Tapora3oBbl€ yCTaHOBKH C BBICOKOHAIIOPHBIM MapOre€HEPaTOPOM.
[Tapora3oBble yCTaHOBKHM C HU3KOHAIIOPHBIM apOT€HEPATOPOM.
[Tapora3oBble yCTAHOBKH C KOTJIOM YTHJIN3aTOPOM.

MI ' JI-ycTranoBka, paboTaromias no OTKPhITOMY UK.
MI'/I-ycTaHOBKA C 3aMKHYTBHIM LIUKJIOM.

PerynupoBanue oTiycka TEIIOThl B CHCTEMaX TETIOCHAOKECHHUSI.
AKKyMYJISITOPBI apa.

. UTto Takoe HEOOXOIUMBIN pexuM pabOThl TEIJIOBOM ceTu. YeMm omnpenensercs

cxema TerminoBou cetu? OCHOBHBIC IMPUHOUIIBI, KOTOPBIMH CJICAYCT PYKOBOIACTBO-

BaThCsI MPU BHIOOPE CXEMBI TEIIJIOBOM CETH.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

Tpacca u mpoduib TEMIONPOBOAOB.

Tennon3o0naurOHHbIE MaTEPUAIIb U KOHCTPYKIIUH TETUIOBBIX CETEH.
Buabl MpoKIagoK TEIIOBBIX CETEN.

KomriencaTopsl TeNIoBbIX CETEM.

ApMarypa TerioBbIX ceteil. Kamepbl U KOJTOALIBI.

3aJa4y rUIpaBIMYECKOro pacuéra.

['unpaBnuyeckuii ynap u cpectsa 60pbObl C HUM.

ITopsAIoOK THAPABINYECKOIO pacy€Ta TEILUIOBBIX CETEH.
[Tpe30MeTpuUeckmii rpaduxk.

3ajaun TENI0BOro pacyéra TEIIOBOM CETH.

Onpenenenue yneabHbIX MOTEPH TEIUIA MIPH MOA3EMHON OeCKaHAIbHOM Mpo-

KJIQJIKE TPYOBI.

45

. OHpGI[GJICHI/Ie IMOJIHBIX IMOTEPH TCILIA.
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6.3. @oHI OLICHOYHBIX CPeICTB
[TonHbI OaHK 3aJaHUM JJIS TEKYIIEro KOHTPOJS M MPOMEKYTOUYHOU aTTe-
CTallMd MO JUCUHUIUIMHE, TOKA3aTEIU, KPUTEPUH, IIKAJIbl OLEHUBAHUS KOMIIETEH-
UH, METOJUYECKHUE MaTepHUallbl, ONpPEEAIoNIne MPoLeypbl OlEHUBaHUS 00pa-
30BaTEJNIbHBIX PE3YJIbTATOB, IPUBEACHBI B YUEOHO-METOJUUECKOM KOMIUIEKCE JHC-
LUTUIAHBL.

7. OCHOBHAS 1 JONOJIHUTEJIBHAS YYEBHAS JIMTEPATYPA

7.1. OcHOBHasl yueOHasl JJUTEeparypa

1. KynunoB A. A. TemoBble 3ieKTpudeckre cTaHiuu. CxeMbl U 000pyI0BaHUE
[DnexTpoHHBIN pecypc]: Yuebd. nocodue. — M.: UHOPA-M, 2015. — 325 c.: . -
http://znanium.com/bookread2.php?book=474183.

2. Kyounos A. A., 3uranmmuna C. K. OCHOBBI IIEHTPATM30BAHHOTO TEIIOCHA0-
KEHHsT [OnekTpoHHBll pecypc] — M.: HMHOPA-M; 2015. — 176 c. -
http://znanium.com/bookread2.php?book=520046.

7.2. JlonoJiHUTEJIbHAS yU4eOHas JuTEepaTypa

1. Bapdonomeer HO. M., Kokopun O. . OrtorsieHHME M TEIUIOBBIE CETH
[OnexkTponublii pecypc]: Yuebnuk. — M.. HUHDPA-M, 2013. 480 c. -
http://znanium.com/bookread2.php?book=395420.

2. CeménoB 1O. II., Jleeun A. b. TemmoTexHuka [DIeKTpOHHBIA pecypc]:
Yyebnuk. — 2-¢ u3g. — M.: UH®OPA-M, 2015 — 400 c. + Jlom. maTepwabl -
http://znanium.com/bookread2.php?book=470503.

3. Kynunos A. A., 3uranmmna C. K. DHeprocOepexeHne B KOTEIbHBIX

yctaHoBkax TOC u cucteM TEIIOCHAOXKEHUs [DNEeKTPOHHBIN pecypc]: MoHorpa-
bus. - M.:. HHOPA-M, 2016. 320 c¢. + Jlom. wmarepuansl -
http://znanium.com/bookread2.php?book=514944.

8. YA EBHO-METOAUYECKOE OBECIIEYHEHHE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI

l. [Tanduiona AL HNcrounuku IIPOU3BOJCTBA TEIUIOTHI.
Pacuér temioBoit cxembl TOC. Metonnueckne yka3aHus K BBIIOJIHEHUIO KYpCOBO-
ro IpOeKTa AJsl CTyACHTOB Bcex (opm oOyuenus HampasieHus 13.03.01 «Temo-
JHEpreTvKa M TeroTexHuka». - Kypran, 2016. — 29 c.
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9. PECYPCBI CETU «MHTEPHET»,
HEOBXO/IUMBLIE U1 OCBOEHUA INCIUIIINHBI

Ne HNurepHer-pecypce Kparkoe onucanue

1 | http://ru.wikipedia.org Duimkinoneausa Bukumne s

10. TH®OPMAILMOHHBIE TEXHOJIOI'UU,
ITPOTPAMMHOE OBECIIEYEHHME
N UTHOOPMAIINOHHBIE CIIPABOYHBIE CUCTEMBI

1. 9bC «Jlanp»

2. ObC «KOoHCYynbTaHT CTYJEHT»

3. OBC «Znanium.comy

4. «'apanT» - CIipaBOYHO-IIPABOBAs CUCTEMA

5. Ilpn yTeHnH JIEKIUI UCTIOIB3YIOTCS CIAUOBBIE IPE3CHTALINH.

11. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHUATUIMHBI

MarepuanbHO-TEXHUYECKOE O00€cleueHne M0 pean3alluu JTACHUTLTAHBI
ocymiecTBisieTcs: B cooTBeTcTBUU ¢ TpeboBaHusimu GI'OC BO no ganHoit oOpa3o-
BATEJIBLHOU MPOrPaMME.

12. JISA CTYAEHTOB, OBYYAIOLIUXCA C UCITOJIB3OBAHUEM
JJUCTAHIIMOHHBIX OBPA30BATEJIbHBIX TEXHOJIOT'UHA

[Tpu ucmoNb30BaHUM AIEKTPOHHOTO OOYyYEHHUs AUCTAHIMOHHBIX 0Opa3oBa-
TenabHBIX TexHosoruit (nanee 30 u JJOT) 3aHATHSA MOTHOCTHIO WM YACTUYHO MIPO-
BOJIATCS B pEKUME OHJIANH.

OO0BEM AUCUHUIUIMHBI U paclipeiesieHe Harpy3ku Mo BugaMm padoT COOTBET-
CTBYIOT 1. 4.1, pacnpesienienre OaIJIOB COOTBETCTBYET M. 6.2, TMOO MOXKET OBIThH
U3MEHEHO B COOTBETCTBUM C pelieHHeM Kadenpsl, B ciaydae nepexona Ha 0 u
JOT B mporiecce oOyuenus. Pemenne kadenpsl 00 UCMONB3yeMbIX TEXHOJIOTUSX U
CHCTEME OLICHUBAHMSI TOCTIKEHUH 00yUYaroluXCsl IPUHUMAETCS ¢ Y4ETOM MHEHHUS
BEYLIETO MPEeroiaBaTess U JOBOJUTCS 10 00yUYarOUTXCS.
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[MPMJIOXKEHME 1

AHHOTaIMs K pabodeil mporpaMmme JUCHUILIUHBI

«ACcTOYHUKHU MPOU3BOACTBA TEILIOThD)
o0pa3oBaTeIsHOM MPOTPaMMBI BEICIIIETO O0OPa30BaHUS —
nporpaMMbl OakanaBpHuara
13.03.01 — Tem1o3HepreTuKa M TEMJIOTEXHUKA
HamnpaBneHHOCTB:
JHeproodecneyeHue npeanpusTHil

TpynoemkocTs aucturivHel: 6 3E (216 akagemuueckux yaca)
Cemectp: 8 (3aouHas hopma oOydeHuUs)
dopma NpOMEKYTOUHOM aTTECTALMN: IK3aAMEH

Conepxanue TUCIUTLTAHBI

Cucrembl TermnocHaOxeHus. [lapoBbie cucTeMbl W cUCTEMBI cOOpa M BO3Bpara
KOHJeHcaTa. BoasHble cucTeMbl TemocHa0XkeHusl. ICTOUHUKY TEII0CHA0KEHUSI.
[IpousBoacTBeHHBIE KOTENbHBIE. [[apoTypOMHHBIE 3NEKTpOCTaHIMH. ['a30TypOuH-
HbI€ U TApOra3oBbl€ 3JIEKTPOCTAHUMHU. ATOMHBIE HWCTOYHUKU TEIUIOCHAOKEHUS.
MI'/I-351eKTpOCTaHIIMN U UCTOUYHUKHU TETJIOCHA0KEHHUSI Ha BO3OOHOBIISIEMBIX SHEP-
ropecypcax. PerynupoBaHue OTIyCKa TEIJIOTHI B CHCTEMax TEIUIOCHAOKEHUSI.
TennoBeie ceTu. Cxembl, NMPOKIIAIKa U KOHCTPYKIIMU TEIUIOBBIX ceTei. | nupapiu-
YECKUU U TETJIOBOM PACUETHI TEIIOBBIX CETEU.
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JIMCT
perucTpanuv u3MeHeHu (10MoJTHeHUui) B pado4yI0 NporpaMmmy
y4eOHOH JUCHUIIIHMHBI

«MUCcTOYHUKH NPOU3BOJACTBA TEMJIOTBHD»

N3meHnenus / nonojiHeHUs B pado4yyo nNporpaMmmy
Ha20 /20 y4eOHwlii roa:

OTBETCTBEHHBIN MTPENOIaBATEIb / ®.1.0. /

W3meHeHust yTBEPKIAEHBI HA 3acCeTaHuH Kadeapbl « _ » 20 r.,
[TpoTokos Ne

3aBenyromuii kadenpoit « _» 20 T.

N3meHenus / 1onoiHeHUs B pad04yro nNporpaMmmy
Ha20 /20 y4yeOHbIii roxa:

OTBETCTBEHHBIN MTPENoIaBaTelb / ®.1.0. /

W3meHeHust yTBEpKIeHbI Ha 3aceTaHuy Kadeaphl «  » 20 r.,
[Tporokoi Ne

3aBenyromuii kadeapoin « _» 20 T.
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