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1. OFBEM JIUCIIAITJINHBI

Bcero: 4 3aueTHBIX eMHULIBI TPY10eMKOCTH (144 akajieMUYECKUX yaca)

3aouHas Gopma oOydeHHs

Bun yuebHoli paboThl Ha Bcro Cemectp

JTUCHUIUTUHY 7

AyauTopHble 3aHATHS (KOHTAKTHasi padora ¢ 8 8

npenojaBarejeM), BCEro 4acoB

B TOM 4HcJIe:

Jlexknnu 4 4

JlaGopaTopHbie pabOThI 2 2

[IpakTuueckue 3aHATUS 2 2

CamocrosiTesibHasi padoTa, BCero 4acoB

B TOM 4YHCJIe: P , 136 136

ITonroroBKa KOHTPOJIBHOM pabOThI 18 18

[TonroroBka Kk 3aueTy 18 18

Jpyrue Buapl caMOCTOSTEIbHON pabOThI

(caMocTOATENBHOE U3YUCHUE TEM (Pa3eioB) 100 100

JUCIUATIITUHBI)

Bu npoMe:KyTOUHOI aTTecTalNu 3auer 3a4yer

O01mas Tpy10eMKOCTb JIMCIUILIMHBI M TPY10€MKOCTh 144 144

10 ceMecTpaM, 4acoB




2. MECTO JNCIIUAIIJIMHBI
B CTPYKTYPE OBPA30OBATEJBbHOM TPOT'PAMMBI

Jucuunnuza «9HeprocOepeKeHue B TEIJIOPHEPTeTUKE U TEIIOTEXHOIOT MM
OTHOCHUTCSI K 4YacTd, (OpPMUPYEMOM Y4YaCTHHKaMH OOpa30BaTEIbHBIX OTHOLIEHUI
bnoka 1.(b1.B.16)

W3ydyeHne AMCUMIUIMHBI Oa3upyeTcsl Ha 3HAHUAX, YMEHMSX, HaBbIKaXx,
MPUOOPETEHHBIX 00YUYAIOUTUMHUCS NMPU U3YUYECHUU CICAYIOIUX TUCIUTUINH!

duzuka;

TepmoanHaMuka.

TernooOMeHHbIE anmapaThl
Pe3ynbrarsl 00yueHus MO AUCUUTIIIMHE HEOOXOIUMBI JJTsl U3YUCHHS! TUCIUTUIAHBI
«KoTtenpHbIE yCTAHOBKY U TAPOTEHEPATOPHI».

3. IJNTAHUPYEMBIE PE3YJbBTATBI ObYUEHUSA

[lenbto M3y4YEeHMs] NUCLUUIUIMHBI «DHEProcOEpekeHUEe B TEIJIOSHEPreTUKE U
TEIUIOTEXHOJIOTUNY SIBIISIETCS U3YUCHHE:

- c1oco0oB 3(PPEKTUBHOTO U pPalMOHAIBHOIO HCIOJIb30BaHUS TOILIMBA,
UCKJTIOYAIOLINX 3aTrpsI3HEHUE OKPY>KAIOIIEH Cpe/Ibl;

- OCBOEHHUE METOJIOB aHaln3a 3(PPEKTUBHOCTU FHEPrO- U PeCypcocOepekeHUs
B TETUIOTEXHOJIOTMYECKUX KOMILIEKCAX U CUCTEMAX.

3aayaMy AUCLUILIUHBI SBJISFOTCS:

—  TIO3HAKOMHUTH OOYYaIONIUXCS C OCHOBHBIMH HAIPABJICHUSIMHU TOBBIIICHUS
3hdeKTUBHOCTH PAaOOTHl TEIUIOTCHEPUPYIOIIUX KOMIUJIEKCOB M CHUCTEM IPOU3BOJICTBA
TETUIOTHI,

— natb  uHOpPMANMIO O  MYTAX  COBEPIICHCTBOBAHUSI  DHEPro-u
PECYpPCOHCIIONIB30BaHMS B JSHCTBYIOIIUX CUCTEMAaX TEIJIOCHAOKCHUSI.

Komnerenmnun, hopMupyeMbIe B pe3yJIbTaTe OCBOSHUS JUCIIATLINHBL:
- TOTOBHOCTH K pa3paboTKe MEPOIPHSITHIA IO SHEPTO- U PECYPCOCOCPEIKESHUIO Ha
npousBoacTee (I1K-6).

NuaukaTopel W JACCKPHUIITOPHI YaCTH COOTBETCTBYIOHICH KOMIIETCHIIUH,
dopMupyeMoli B TMpolecce M3YyYeHHUs JUCIMIUIMHBI «DHEProcOepekeHHe B
TCIUIOAHEPTCTHKE U TETUIOTEXHOJIOTHUH », OIICHHBAIOTCS TPHU IMOMOIIM OLEHOYHBIX
CPE/CTB.

[Inanupyemsble pe3yabTaTbl OOY4YEeHHS MO JUCHUIUIMHE «DHeprocOepexeHue B
TEIMJIOIHEPTeTUKE U TETIOTEXHOJIOTUH », UHIUKATOPBI TOCTHXKEHUSI KOMIETEHIIUU
[TIK-6, nepeyeHb OLIEHOYHBIX CPECTB.

Ne Kon HaumeHnoBanue Kon [Tnanupyemble | HaumeHoBanue
/Tl | MHAMKATOpa HHINKATOpa IJIAaHUPYEMOTO pe3yNbTaThl OLIEHOYHBIX
JOCTUKECHUS JOCTUKEHUS pe3yJiprarta 00y4YeHHS CPEICTB




KOMITIETEHIINH KOMITETEHINH oOyueHus

W-1nks 3HaTh: nobie | 3 (M-1pk-6) 3Haer: HOBBIE | TecToBhIC
sHEeprocOeperaron| sHeprocOeperar0 | BOMPOCHI
M€ U DKOJIOTUYCCKU ue u
Oe3omacHble HKOJIOTMYECKU
TEXHOJIOTHH u Oe3oracHbIe
CHOCOObI TEXHOJIOTUHI B
UHTETpAllUl WX B CUCTEMax
CYLIECTBYIOIINE MIPOU3BOJICTBA
CUCTEMBI TEIUIOTHI
MIPOU3BOJICTBA
TETUIOTHI

NJ-2nx-6 VYMeTs: Y (M-2mx-6) VYmMmeer: Komruiexr
OCYIIECTBIISTh aHAITM3UPOBATH 3aaq TUTST
MTOHUCK u Hay4YHO- MPAKTUYECKUX
aHATM3UPOBATH TEXHUYECKYIO 3aHATUN
Hay4HO- uH(pOpMaILIHIO,
TEXHUYECKYIO U3y4aTh
uH(pOpMaIIHIO, OTEUECTBEHHBIN U
n3y4yaThb 3apyOeKHbIN
OTEYECTBEHHBI H OTIBIT, Jienath
3apyOeXHBIA OIBIT BBIOOPKY
B obnactu uHpopmanuu,
MTOBBIIICHUS HAIPaBIICHHOW HA
a¢ddexTuBHOCTH MTOBBIIICHHS
MIPUMCHCHHUS 3¢ (HEeKTHBHOCTH
TEIIOTeHEPUPYIOL] TEIIOTeHEPUPYIO
WX KOMIUICKCOB U X KOMIUICKCOB
CHIDKEHUE Tex-
HOTEHHOTO
BO3JEHUCTBUSA Ha
9KOJIOTHIO

NJ1-3nk-6 Bmagers: B (M1J-31k-6) Bmaneer: Bompocsl st
METOTUKAMH METOITaMHU C/Iauyu 3a4era
oTpeaeNeHus ompeeneHus
HE0OXO0TMMBIX ONITHMAJTEHBIX
napameTpoB napaMeTpoB
TEXHOJIOTHYIECKOTO COBPEMEHHOTO
COBPEMEHHOTO TEIJIOTeHEPUPYIO
TETIOTCHEPUPYIOIT Iero
ero obopynoBaHus, obopynoBaHus, U
ONTUMATHHBIX obecrieueHue
PEKUMOB pPabOTHI U BbICOKO3(h(heKTUB
UX  TOJJepKaHue HBIX  PEXHUMOB

BO BpeMs
IKCIUTyaTaIluu

€ro paboThI.

4. COAEPKAHUE JUCIUITJINHBI

4.1. YyeOHO-TeMATHUYCCKHI IIJIAH




3aounHas hopma oOydeHHS

H KoanuectBo yacon
pa;;:;i HaumenoBanme pa3aeJa, KOHTAKTHOM paldoThl ¢ mpenogaBarTeieM
TEeMbI Hpakruu. | JlaGopaTopH
TeMBbI Jlexknun
3aHATHSA ble padoThI
Beenenue. - - -
Hcnonbs3oBaHne HU3KOMOTEHIMATBHBIX
1 1 - -
TerioBeix BOP
2 MeTob1 3HEpProcOepeKeHUs B CUCTEMaX 1 1 2
TEIJIOCHAOKEHHUS.
3 DHeprocOepexeHre B TEIIOTeHEPUPYIOIIIX 1 _ )
YCTaHOBKAaX
4 Hcnonbs30BaHue roprounx BTOPUYHBIX
SHEPropecypcoB i i
5 Kommiekcroe wucnonbszoBanre BOP B 1 1 )
HCTOYHHUKAX TCILIIOThI
Bcero: 4 2 2

4.2. Conep:kanue JIEKIIMOHHBIX 3aHATHI

Tema 1. Hcnonv3oeanue Hu3KonomeHuuaaibHulx meniogvix BIP.

PesepBrl sHEprocOepekeHuss B CHCTEMax TEIUIOCHAOKCHHUS, B IMPOMBIIUICHHOCTH W JKHIIMIIHO-
KOMMYHAJIbHOM XO3SHCTBE. OcHOBHEBIE HaYYHO-TCXHUUYCCKUC MCPOIIpUATHUA 10
sHeprocoepekenno. HopMaTtuBHO-IpaBoBass 0a3a DHEProcOCPEIKCHHS]  TCIUIOTEXHHUYECKUX
OpeAnpUsITHl.  DHEPreTHYeCKUd  MacmopT  MOTPEOUTENs]  MPOMBIIUICHHBIX  TOIIUBHO-
OQHCPICTHYCCKUX PCCYPCOB. OpraHI/BaI_II/ISI H IPOBCACHHUC OHCPICTUYCCKUX O6CJ'I€)IOBaHI/II71
TEIJIOTEHEPUPYIOIIUX ~ TpeAnpusasTuil. TeroBble MNOTEPH MNPOMBINIICHHBIX 3JaHUM W HUX
HOPMHPOBAHHUC. CHIXeHne INOTCPhb TCIIIOTBI YCPE3 CTCHBLI IIPOMBIINIIICHHBIX 3,HaHHfI. CHuxeHUe
TCIJIOBBIX IIOTCPHb YCPE3 3aIlOJHCHUE CBCTOBBIX IMPOCMOB. CHI/I)KGHI/IG IOTEPhL TCIIOTBI 4YC€PE3
ICPCKPLITHA U HAPYKHBIC ABCPH. HpI/I60pBI yucTa pacxoaa TEIUIOBOM OHCPIrur U TCIINIOHOCHUTCIIA.
VYder TemioBou OHEPTMM W TCIUIOHOCUTECIIA, OTIIYHICHHBIX TCINIOUCTOYHUKAMH B BOASHBIC
CHCTEMBI TEIUIOCHAOMXKEHUS. YUET TEIIOBOHI OHCPIvur U TCIIOHOCHUTECIIA, IMOJYYCHHBIX BOJIAHBIMH
cucrteMaMu TemocHaOxkeHus. OCHOBHblE TpeOOBaHWS K Yy3JlaM YdeTa TeIJIOBOM »HEpPIrHH.
DHeprocoeperaromye MeponpusTHs IPU TPAaHCIOPTUPOBKE U Mepeiaue TeII0BON SHEPTHH.

Tema 2. Memoowl 3uepzocoepedicenus ¢ cucmemax menioCHadIceHus.
CoBepIIIEHCTBOBAHUE CTPYKTYPHI CHUCTEM TEIUIOCHAOXKEHHUs. TeXHOJOTUH HU3KOTEMIIEPaTypHOTO
TEIUIOCHAOKEHUS C KOJIWYECTBEHHBIM M KauyeCTBEHHO-KOIMYECTBEHHBIM PETYIUPOBAHUEM
TEIUIOBOM HAarpy3ku. ABTOMAaTH3alMsl M PEryJIMpOBaHUE TOJA4YM TEIUIOTHl IMOTPEOUTENSIM.
Tpe6OBaHI/I}I, NpCAbABIIACMBIC K TEMJIOBOH HU30JII1UHU prﬁOHpOBOI{OB. TCHJ'IOI/BOJ'ISII_[I/IOHHLIG
KOHCTPYKIIUH TPYOOIIPOBOJOB. AHTHKOPPO3UOHHAS HW3OJSIUS TpyOompoBoaoB. OmpeacncHue
KOJIMYECTBA MTOTEPHh TETUIOHOCUTENSI M MECT MOBPEXKICHHUH TETUIONPOBOIOB. DHEprocOepeKeHne 3a
CUCT HCIHOJb30BaHMA HACOCOB C YACTOTHO-PCryJIMpPyCMbIMU IIPHUBOJAMMU. Hcnonp3oBanue
3¢ PEeKTUBHOTO  TEMJIOOOMEHHOTO  O0OpyAoBaHUsA.  MoJepHU3amKMsl CHCTEM  OTOTUICHHS
AJCHCAIIlMOHHBIX TEIIOOOMEHHUKOB I YTUIW3allyuyu TCIUIOTBI IIPOAYKTOB CropaHu:A. yTI/IHI/IBaHI/IH
TEIUIOTHl YXOMAIIWX Ta30B C WCIOJIb30BAaHWEM Ta30TypOMHHBIX YCTaHOBOK. OOopymoBaHHWE It
aKKyMyJIMPOBaHUS TeIUIOBOM »JHepruu. [IpuMeHeHune TypOOJETaHIEPHBIX arperaToB IS
HCIIOJIB30BAHHA SHEPIrUU CXKATBIX Ia30B. Hcnonp3oBaHue TEIIOTHEI U MAacCCHI HpOJIYBOqHOﬁ BOJIbI
MapOBbBIX KOTJIOB. IToBbI1IEHTE 3(1)(1)CKTI/IBHOCTI/I nmponeccoB Jacrasanu BOIOBI. Hcnonb3oBanue



HU3KO03aTPAaTHBIX TEXHOJNOTWUH 3amuThl OT Hakumu. OleHKa SKOHOMUYecKoi 3(hdekTHBHOCTH
sHeprocOeperaronx Meponpuatuid. CUCTeMbI ra30BO3AYIIHOTO JTyYUCTOr0 OTOIIeHu. CUcTemMbl
OTOIJICHUSI C TMIOJABECHBIMU U3JIYYAOIIMMHU TaHEIsIMU. ODHeprocOepekeHue B CHUCTEMax
BEHTHJIALIMY IPOU3BOJICTBEHHBIX 3JaHUI

Tema 3. Dnepzocoepesricernue ¢ menio2eHepupyroOuiux yCmanoeKax.

OCHOBHBIC  HampaBJICHHS  JHEProcOCpekeHUsT B  TCIUIOTCHEPHPYIOUIMX  YCTaHOBKaX.
DHeprocOeperamnme  MEeponpHusiTus B TEIUIOTEHEPUPYIOIIMX  YCTAaHOBKaxX  TEIJIOBBIX
AJIEKTPOCTaHIUK. Vcronp30BaHHE Tra30TypOMHHBIX M IapOra30BbIX TEXHOJOTHH. OpraHu3amus
KOMOMHHPOBAHHOTO IPOM3BOJCTBA TEIJIOBOH W AJIGKTPUYCCKOW IHEPTHU TMPU PEKOHCTPYKIIMH
KOTeNbHBIX. COBEpIICHCTBOBAHME IAapPOBBIX KOTEIBHBIX arperatoB. MoOJEpHH3alusl CTalbHBIX
BOJIOTPENHBIX KOTJIOB. PalimoHaIbHOE pacpeelIeHue Harpy3Ku MEX 1y HECKOJIbKUMU KOTIaMHU

Tema 4 Hcnonv3oeanue 2opouux 6mopuydHbvlX IHEP2OPECyPCOE.

O6mue cBenenus 00 3(pPEKTUBHOCTH CHIDKEHUS MOTEPh TEIUIOTHI C YXOMASIIUMHU Ta3aMu
KOTJIOB. Vcronmp30BaHME KOHJ/ICHCAIIMOHHBIX TEIUIOOOMEHHUKOB JIISl  YTHIIM3AllUU  TETJIOTHI
MPOJIYKTOB CTOpaHus. Y THIIM3AIMS TEIIOTHl YXOASIINUX Ta30B C UCHOIB30BAHUEM Ta30TYPOUHHBIX
ycraHoBOK. OOopymoBaHue JUisi aKKyMYJIMPOBAaHHS  TEIUIOBOW dJHepruu. [IpuMmeHeHHE
TypOOJeTaHICPHBIX arperaToB Ui KCIOJIB30BAaHUS HSHEPIMU CXKATBIX Ta3oB. Mcmoib3oBaHue
TEIUIOTHI M MAcChl MTPOyBOYHOM BOJIBI TAPOBBIX KOTIIOB. [ToBBIMIeHNE 3P (HEKTUBHOCTH TIPOIIECCOB
Jera3aiuu Bojbl. Vcroap30BaHNEe HU3KO3aTPATHBIX TEXHOJIOTHIA 3allIUThI OT HAKUIIH.

Tema 5. Komnnexcnoe ucnonvszosanue BIP ¢ ucmounuxkax meniomeot.
Onenka »KkoHOMHUYECKOW 3G (GEeKTUBHOCTH 3Heprocoeperaromux meponpusituii. CHcTeMbl
ra30BO3AYUIHOI'O JY4YHUCTOI'O OTOILJICHMA. CI/ICTGMI)I OTOINICHHA C IIOABCCHBIMH H3JIy4YAarOIIUMU
IMIaHCIISIMU. 9Heproc6epe>KeHI/Ie B CUCTCMaX BCHTUJIAIIUU ITPOU3BOACTBCHHBIX 3,[[8.HI/II71

4.3/1abopaTopHble 3aHATHS

Hopmartus BpeMeHu,

Homep HaumenoBanmue gac.
azzesa Hanvenosanue JJabopaTopHoOi 3aounas ¢popma
pasieia, pasaena, TeMbl parop p
TEMBI padoThI 00y4eHust
7 cemecTp
MeTtozapl sHEProcoOepeKECHUS B VYcerpolictBo u
2 CHCTEMAaXx TEILTOCHAOKEHNS. MPUHIIUIT I[eﬁCTBHﬂ 2
ABTOHOMHOW CHCTEMBI
OTOIUICHHUS
Bcero: 2
4.4 . TlpakTHYecKHe 3aHATHSA
Hopmartus
Homep HaunmeHnoBanue BpeMeHH, 4ac.
HaumeHoBaHHe NPaKTHYECKOI0
pasjaeia, pasjaeia, 3aounas popma
3aHATHA
TeMbI TeMbI o0yueHust
7 cemecTp
Merozer sHeprocoepexkenns | p o
acyeT TEeIUIOBOW MOIIHOCTH
2 B CHCTEMax . 1
TE€XHOJOTMYECKON YCTaHOBKHU.
TEIUIOCHA0KEHMSL.




KommiekcHoe Pacyer sxoHOMMUECKas
S) ucronb3oBanue BOP B 3¢ (EKTUBHOCTH HCIIOIB30BaHUS 1
MCTOYHHUKAX TETUIOTHI TETJIOTHI TAPOBOT0 KOHAEHCATA.
Bcero: 2

4.5 KonTpoabHas padora
(s oOy4Jaronuxcs 3a04HOM (POPMBI 00yUEHUS )

KoHTposbHas padoTa 1o IUCHMILIMHE « DHEPrOCcOEPEKEHHNE B TEIUIOIHEPTETUKE U
TEIMJIOTEXHOJIOTHIY BBITIOJIHAETCS B hopMe pedepaTa

Chnucok NMPUMEPHBIX TEM 1JIA BbINNOJTHCHUA KOHTpOJ’lLHOﬁ paGOTbI

1. HOTGHHI/IEU'I H PC3CPBLI 3H€pI‘OC6epe)K€HI/IH B CHCTEMaX TEINIOCHAOKCHUS

2.

o o

MPOMBIIUIEHHOCTHU U KHIJIMIIHO-KOMMYHAJIBHOTO X031 CTBA.
HopmatuBHO-1ipaBoBast 0a3a 3HeprocOepeXeHus AJis1 TOIIUBHO-
OHEPIreTUYECKUX MIPEATPUATHH.

Opranu3zaiys 1 MpoBEJEHUE SHEPreTUUECKUX 00CIe0BaHUN
TEIJIOTEHEPUPYIOIINUX TPEATPUATUM.

TeruioBble TOTEpU MPOMBINUICHHBIX 3JaHUI U UX CHUKEHUE.
[Tpubops! yueTa pacxoa TEIIOBOM SHEPTUU U TEIUIOHOCUTEIIS.
VY4eT TemnoBoil 3HEPrUu U TEIIOHOCUTENISL B BOJSHBIE CUCTEMBI
TEIUIOCHA0KEHUSI.

7. Y37bl yueTa TEIJI0OBOM SHEPTHH B MEPOIIPUATHUSAX SHEProcOepeKEHUS.
8.
9.

CnocoO0bI peryIMpoOBKHA B CUCTEMAX TEIJIOCHAOKEHUS. .
CTpyKTypa CHCTEMBI TETUIOCHAOXKEHHS M €€ BIIUSHKIE Ha SHEPTOCOEpEKeHNE.

10. ABTOMaTH3aIUs U PETYJIUPOBAHUE MTOJIAYU TEIJIOTHI MOTPEOUTEISIM.
11. TpebGoBaHusl, MPEIBABISIEMbIE K TETNIOBOM U30JISAIIMU TPYOOITPOBOIOB.
12.9HeprocOepexeHne 3a CYeT UCTIOIb30BaHUSI HACOCOB C YaCTOTHO-

pEryJIMpyEMBIMU ITPUBOJAMH.

13.9ddpexTrBHOE TEMIT00OMEHHOE 000PYI0BAHHUE.

14. HamipaBnieHust YHEProcOEpeKeHUs B TETIOTCHEPUPYIOIINX YCTAHOBKAX.
15. Ucrionb30BaHue Ta30TYPOMHHBIX U MApOra30BbIX TEXHOJIOTHUH.
16.cmonp30BaHne KOHICHCAIIMOHHBIX TEIIJIO00OMEHHUKOB IS YTHITU3AIAH

TCIIOTHI IIPOAYKTOB CIrOpaHus.

17.CHm>XeHUS IOTEPh TEIUIOTHI C YXOIAIMMHU Ira3aMH KOTJIOB.
18.Opranu3anus KOMOMHUPOBAHHOTO MPOU3BOJICTBA TEIJIOBOM U AJEKTpHUYE-

CKOM OHCPI'UU MpHU PCKOHCTPYKIMU KOTCIIbHBIX.

19. AKKyMyJIMPOBaHHUS TEIJIOBOM SHEPTUH.
20.Ucrionp30BaHUE HU3KO3aTPATHBIX TEXHOJIOTUM 3a1IMThI OT HAKHUIIU.

5. METOANYECKUE YKA3ZAHUA U151 OBYYAIOLIUXCA
IO OCBOEHHIO JTUCHUIT/IMHbI




[Ipn npociaymmBaHMM JIEKIMH PEKOMEHIYETCS B KOHCIIEKTE OTMEYaTh BCE
Ba)KHbIE MOMEHTBHI, HA KOTOPBIX 3a0CTPSIET BHUMAHUE IIPETI0AaBATEIb.

[IpenonaBaresneM 3alUIAaHUPOBAHO HCIIONB30BAHWE IIPU YTEHHUH JIEKLIUN
TEXHOJIOTMH yueOHOHU nuckyccuu. [loatomy pekoMeHayeTcss pUKCUpOBaTh s ce0st
MHTEPECHBIE MOMEHTBHI C LEJIbI0 UX AKTUBHOTO OOCYKJIEHUS HAa JUCKYCCHU B KOHIIE
JIEKIIMH.

[Ipn npoBeneHNM NPAKTUYECKUX 3AHSATHN HCIOJIB3YETCS WIUTIOCTPATUBHBIN
MaTrepual, TaKXke PEKOMEHIYeTCsl MOArOTOBKAa M IPOBEICHUE JICJIOBBIX UIP C Iie-
7610 (OPMUPOBAHUSA U PA3BUTHUS IPOPECCUOHATBHBIX HABBIKOB O0YUYaOIIUXCSL.

Ha mpakTudeckux 3aHATHSIX OOydYaromuecs BBIMOJHAIOT MPAKTHUYECKHE
3a/1aHusl, pEIIatOT KOHKPETHBIE 3aauH.

3amoroM KayeCTBEHHOI'O BBIMOJIHEHUS JITAOOPATOPHBIX pPalbOT  SBISETCS
CaMOCTOATENIbHAsA TMOATOTOBKA K HUM HAaKaHyHE IyTEM NOBTOPEHHS MATEpUaJIOB
nexuuii. Pekomenayercs noaroToBUTh BOIPOCHI IO HESICHBIM MOMEHTaM U 00CYJIUTh
UX C IperoaBaTesieM B Hauase J1abopaTopHO paboThI.

[TpenogaBaTeneM 3amjaHUPOBAHO NMPUMEHEHHE Ha JIAOOPATOPHBIX 3aHATHUSIX
TEXHOJIOTUH Pa3BUBAIOIICHCS KOOIEpalUy, KOJUIEKTUBHOIO B3aUMOJCHCTBUA,
pa3bopa KOHKPETHbIX cuTyauui. IlosToMy mnpuBETCTBYEeTCS TpYIIIOBOM METOJ
BBINOJIHEHUS J1a00paTOPHBIX pabOT M 3aAIIUTHI OTYETOB, @ TaKXKE B3aUMOOLICHKA U
00Cy’KJIEHHE Pe3yJIbTaTOB BBINOJIHEHUS J1a00paTOPHBIX PaldoT.

PekomenayeTrcsi TmiaTeNnbHO MpopadaThiBaTh MaTepuan JUCLUIUIMHBL IPU
CaMOCTOSTENIbHOM paboTe, ydacTBOBaTh BO Bcex (opmax oOCYyXIEeHHS U
B3aUMOJICUCTBUS, B LEJSAX JIYYIIEr0O OCBOCHMS MaTepHalla U IMOJIYYEHHUS BBICOKON
OLICHKH IO pe3yJibTaTaM OCBOCHHUSI IUCUUILIIUHBI.

BrlloniHEHHE CaMOCTOSITENBHOM PadOThl MOJPAa3yMEBAET CAMOCTOSITENBHOE
M3Y4YEHUE pas3[eioB JHUCLUMIUIMHBI, BBIINOJHEHUE KOHTPOJBbHOM padoThl (IS
oOyyJaronuxcst 3a04HOM (opMbI OOYUEHHSI ), TOATOTOBKY K 3aU€Ty.

PekoMenayemasi TpyZOEMKOCTh CaMOCTOSITENIbHOM pabOThl IpencTaBicHa B
Tabauue:

PexomeHnayemblil pesKMM CaMOCTOSATEIbHOI Pa00ThI

Pexomennyemas
HaumeHoBaHnue TPYOEMICOCTE,
BH/Ia CAMOCTOSITEJILHOI PadoThI aKaj. 1ac.
3aounas popma
o0yueHust
CamocrosiTesIbHOE M3YUYCHHE TeM AUCHUIIHHBI: 96
Beenenne. Heo0XoauMoCTh U MOTEHIHAT YHEPTOCOSPEKEHUSI. 12
Hcnonb30BaHne HU3KOMOTEHIIMAIBHBIX TEmIOBbIX BOP 18
MeTtop SHEPTOCOEPEKEHUS B CHCTEMaX TEIUIOCHA0KEHUSI. 16
OHeprocOepexeHre B TEINIOTeHEPUPYIOLINX YCTaHOBKAX 16
Hcnonb30BaHie TOPIOYHMX BTOPHYHBIX SHEPTOPECYPCOB 18
KomiuiekcHoe wucrojb3oBaHue BOP B HCTOYHMKAX TEIUIOTHI 16
IToaroToBKa K MPaKTUYECKUM 3aHATHUIM 2




(mo 2 Jaca Ha KaXJ10€ 3aHATHE)
[ToaroToBka k MabopaTOpHEIM paboTam 5
(mo 2 Jaca Ha KaXxJ10€ 3aHATHE)
BrlnonHeHre KOHTPOJIbHOU pabOThI 18
IoaroroBka K 3a4ery 18
Bcero: 136

6. ®OHJI OIEHOYHDLIX CPEJICTB
JUISI ATTECTALIMY MO JUCHMUILIAHE

6.1. IlepeyeHb OLIEHOYHBIX CPEICTB
1. KontposnbHas padota. (111 3a04HOM (HOpPMBI O0yUCHHUS).
2. baHK 3a1a4 1 IPAKTUYECKUX 3AHATUN.
3. OtuéThl OOyUJarOUIUXCs M0 Ja00paTOPHBIM paboTaM.
4. IlepedeHb BOIIPOCOB K 3a4ETY.

6.2. IIpouenypa oueHUBAHUSA Pe3yJIbTATOB OCBOCHUS TUCHMUILIMHBI

[Tocne kaxmoir sabopaTopHOM paboThI TpoxoAuT e€ 3ammura. lIpemomaBarelnb
OLICHMBAET BBIIIOJIHEHHE JTA0OpaTOPHOM paboOThl M TPABWIBHOCTH OTBETOB Ha
KOHTPOJIBHBIE BOTIPOCHI.

Jlis momycka K 3a4eTy oOydaroIuxcsi 3a04HON (OpMbl OOyUeHHUS MTOJDKEH CAaTh
KOHTPOJIbHYIO paloTy, BapuaHTBhl KOTOpOHW mpuBeAcHbl B myHKTe 4.5. [lpemomaBarenn
MIPOBEPSIET U OLICHUBAET MPABWIBHOCTD BBHIMOJIHEHUS KOHTPOJIBHOM paOOTHI.

3adeT mpoBOAMUTCS MO OuiieTaMm. buileT cOCTOUT U3 2 BOMPOCOB, HA KOTOPHIC
00yyJaroIuiics JaeT pa3BEpPHYTHIA OTBET. Bpemsi, 0TBOqMMOE 00yUJaroIeMycsi Ha OWIIeT,
cocTaBisieT | acTpOHOMUYECKHI yac.

Pe3ynprarsl TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH 3a4€Ta 3aHOCATCS MPETNOIaBaTEIeM
B 3a4YETHYIO BEJIOMOCTh, KOTOpasi CAAETCS B OPraHW3alMOHHBIN OTJE MHCTUTYTA B JCHb
3a4yeTa, a TAK)Ke BBICTABJISIOTCS B 3aUETHYIO KHUKKY 00y4aromerocs.

6.3. IlpuMepbI OLIEHOYHBIX CPEACTB ISl 3aUeTa
IIpuMepHbIii cIUCOK BONPOCOB /1151 3a4eTa (7 cemecTp)

1.  Pe3epBbl 3HEProcOEpeKEHUs B CUCTEMAaX TEIIOCHA0KEHUS, B
MPOMBIIUIEHHOCTHU U KHJIUIHO-KOMMYHAJIBHOM XO35IHCTBE.

2. OCHOBHbIE HAYYHO-TEXHUYECKHUE MEPOTIPUSATHSI 10 IHEPTOCOEPEKEHUIO.

3. HopwmaruBHo-mipaBoBas 0aza sHEpProcOepekeHus. JHEPTETUICCKUN TACIOPT
MOTPeOUTENS POMBIIIIEHHBIX TOTUIMBHO-YHEPTE€THUECKUX PECYPCOB

4. OpraHu3zauys ¥ IpoBeJACHUE SJHEPreTHUECKUX 00CIIeTOBaHNN TEIIOreHEPH -
PYIOLIUX TIPEMIPUATUH.

5. TemnoBble MOTEPU NPOMBILIJIEHHBIX 3JaHUNA U UX HOPMUPOBAHUE.



6. CHMKeHME pacUETHBIX MOTEPh TEMIOThI U€PE3 CTEHBI MPOMBIILICHHBIX
3JIaHUN.

7.  CHMXEHHE TEIUIOBBIX MOTEPh YEPE3 3aMI0JIHEHUE CBETOBBIX MPOEMOB.
8.  CHmxeHHUe MOTEPh TEIJIOTHI Yepe3 MEPEKPHITUS U HAPYKHBIE IBEPH.
9.  IIpubopsl yuera pacxoja TEIIOBON YHEPTUHU U TETLIOHOCUTEIIS.

10. VYwuer TernoBON YHEPTUU U TEIIOHOCUTEIISA, OTITYILEHHBIX
TEIJIONCTOYHUKAMH B BOJISIHBIE CUCTEMBI TEIIOCHAOKEHHUS.

11.  VYyer TenaoBOi SHEPTUH U TETUIOHOCUTEJIS, TTOTYyUYCHHBIX BOJISHBIMU
CUCTEMAMU TEIJIOCHAOKEHMS.

12. OcHoBHBIE TpEOOBaHUS K y3JaM y4yeTa TEIIOBOW SHEPTUU.

13. DHeprocbeperaroiye MEPONPUATHS IIPU TPAHCIIOPTUPOBKE U MEepeaaye Ter-
JIOBOM DHEPTHH.

14. CoBepHIeHCTBOBAHUE CTPYKTYPhI CUCTEM TEIJIOCHAOKEHUS.

15. TexHonoruu HHU3KOTCMIICPATYPHOI'O TETIOCHA0KEHMS C KOJTUUYECTBEHHBIM
N KaYCCTBCHHO-KOJINYCCTBCHHBIM PCTYJINPOBAHUCM TEILUIOBOM Harpys3KHu.

16. ABTomaTu3alMs U peryJupoBaHue MOJaYu TeIUIOThI TOTPEOUTESIM.
17. TpeGoBaHus, IpeabABIIEMbIC K TEILIOBON U30JIAIIMHA TPYyOOITPOBOIOB.
18. Temion3oas1MOHHBIE KOHCTPYKIIUU TPYOOTPOBOIOB.

19. AHTHKOPPO3UOHHAs U30JISIIIUSL TPYOOIIPOBOIOB.

20. OnpeneneHne KOJIMYECTBA OTEPH TEIIIOHOCUTEIISI 1 MECT OBPEKACHUN
TETUIONPOBOJIOB.

21. DHeprocOepeXeHHe 3a CUET UCTI0Ib30BaHUS HACOCOB C YACTOTHO-PETYIUPY-
€MBIMH [PUBOJAMHU.

22. Hcnonb3oBanue 3¢ (HEKTUBHOTO TEIIIOOOMEHHOTO 000PYA0OBaHHUS.
23. MopaepHu3zanuus CUCTEM OTOIJICHHUS.

24. OCHOBHBIE HaIPaBJIEHUS YHEPTOCOEPEIKEHUS B TETIOTCHEPUPYIOIIHNX
yCTaHOBKAX.

25. DHeprocOeperamplre MEpONpUsITHS B TEIUIOTEHEPUPYIOUTUX YCTaHOBKAX
TEIJIOBBIX IEKTPOCTAHLUN.

26. Micnionp3oBaHue Ta30TYPOMHHBIX M MAPOTA30BbIX TEXHOJIOTHUH.

27. Opranuzanusi KOMOMHUPOBAHHOTO MPOU3BOJICTBA TEIJIOBOM U 3JIEKTpUYE-



CKOW DHEPIUU IIPU PEKOHCTPYKLIMU KOTEIbHBIX.
28. CoBepHIEHCTBOBAHUE MAPOBBIX KOTEIbHBIX arperaTos.
29. MopaepHusanus CTAIBHBIX BOJOTPEUHBIX KOTJIOB.
30. PanmonanpHOE pacnpeneneHue Harpy3Ku MeXAy HECKOIbKUMU KOTJIaMHU.

31. Oo6mwue cBeaeHus 00 3 (PEKTUBHOCTH CHUKEHUSI TIOTEPh TETUIOTHI C
YXOSAITUMU Ta3aMU KOTJIOB.

32. Hcnonb30BaHKME KOHIAEHCAIIMOHHBIX TEMJI0OOOMEHHUKOB JIJIs1 YTUIU3AIMU
TETUIOTHI MPOIYKTOB CTOPAHUSL.

33.  VYTunauzauus TEmIoThl YXOASIIHUX Ta30B C HCHOJIb30BAHUEM Ia30TypOHMHHBIX
YCTaHOBOK.

34. OOopynoBaHHe ISl aKKYMYJIHUPOBAHUS TETNIOBOM SHEPTHH.

35. Ilpumenenue TypOOIETaHICPHBIX arperaToB JJIsl UCIIOIb30BaHUS SHEPTUU
CXKaTbIX T'a30B.

36. Hcnonb3oBaHME TEMIOTHI U MACCHI TPOAYBOYHOM BOJBI NAPOBBIX KOTIIOB.
37. TloBbimenue 3¢(peKTUBHOCTH MPOLIECCOB JI€Ta3ally BOBI.
38. Hcnonb30BaHME HU3KO3aTPATHBIX TEXHOJOTHM 3aIIUTHI OT HAKHUIIH.

39. Onenka s5koHOMUYEeCKOH 3(HEKTUBHOCTH SHEPTOCcOEpEraronmx
MEPOIPHUSITHH.

40. Cuctembl ra30BO3yIIHOTO JIYYUCTOTO OTOIICHUSI.
41. Cuctembl OTOIUIEHUS C MMOABECHBIMH M3TYyYaAIOIUMHU ITAHEISIMHU.
42. DHeprocOepeKeHrne B CUCTeMaxX BEHTUIISIIUU MPOU3BOJACTBEHHBIX 3/TaHUM

Tembl pedpepaToB 1151 HeyCIIeBAKOIIUX

1. [ToBbImienne > PEeKTUBHOCTH CUCTEM OTOIIIICHUSI.

2. PannonaapHOE HCIIOIB30BaHNUE TEIIJIOBOM SHEPTHH B OBITY U
Ha TIPOU3BOJICTBE.

3. OCHOBHBIE METOJIBI IOCTHXKCHHSI HU3KOTO SHEPTOMOTPEOICHUS B OBITY.

4. KauecTBo TENI0BOI 3HEPTHUU.

5. B3auMoCBs3b 9KOJIOTHS U DHEProcOepeKeHUSI.

6. O} dexTUBHOCTh UCIMONB30BAHUS U MOTpeOsieHns sHepruud B PD wu
JIPYTUX CTpaHax.

7. Anamm3 notpebnennss TOP m moreHnman sHeprocOepeKeHHsS IO

Pa3IMYHBIM OTpaciAM X03sicTea PO.
8. [Ipsimoe npeoOpa3oBaHUE COTHEYHOM SHEPTUH B TEIUIOBYIO SHEPTHUIO.



9. CniocoOsbl YMCHBUICHUSA MOTEPb DOHEPTHUH B TCIINIOBBIX CCTAX.

10. Haubounee SHEProeMKHe TEXHOJIOTUYECKHE POLIECChI B
MPOMBINICHHOCTH U IyTH YMEHBIIICHUSI UX YHEPTOEMKOCTH.

11. [ToBbIienue 3HeprodHPeKTUBHOCTU B CTPOUTENHCTBE 3aHUM.

12.

6.5 @oH/1 OLIEHOYHBIX CPEACTB

[Tonueii OaHK 3agaHUN JUIS  TEKYIIErO KOHTPOJISI M MPOMEKYTOYHOM
aTTeCTallud IO JUCHMUIUIMHE, IIOKAa3aTelIu, KPUTEPHUM, IIKaJbl OLCHUBAHUA
KOMITIETEHIINI, METOJIMYECKUE MATEPUATIBI, OPEAECIAIOIIME NPOLIEAYPbI OLICHUBAHUS
00pa3oBaTeNbHBIX PE3yJbTaTOB, MPHUBEACHHI B YUECOHO-METOIUYCCKOM KOMILICKCE
JTVCLUIUINHBL.

7. OCHOBHASA U JONNOJIHUTEJIBHASA YUYEBHAS INTEPATYPA
7.1. OcHOBHas1 yueOHAasl JIUTEPATypa

7.1. OcHOBHas1 yueOHas1 JINTEPATypa

1. DHeprocbepekeHre B TEIUIOIHEPTETHKE U TEIUIOTEXHOIOTHAX [DIIEKTPOHHBIN pecypc] :
yaeOnuk s By30B / O JI. Jlanunos , A.b. I'apsieB, U.B. SlkoBneB u np.; mox pexa. A.B.
Kimmenko. - M. : U3parensckuit nom MOU, 2010. - Joctyn n3 3bC «KoHCYIbTaHT CTyI€HTa
«Studentlibrary.ruy - http://www.studentlibrarv.ru/book/ ISBN9785383003633.html.

2. Dueprocbepexenue [DneKTpoHHbIi pecype] : yueOnuk / Ctpensaukos H.A. -
Hosocubupck : U3n-so HI'TY, 2014. - Jloctyn u3 9bC «KoHCynbTaHT CTyACHTa»
«Studentlibrary.ruy» http://www.studentlibrarv.ru/book/ ISBN9785778224087.html

7.2. lonoJIHUTEIbHASA Y4eOHas JuTeparypa

1. DOueproadpdekTuBHOCTD B chepe cHabKeHus: ceTeBbIM razoM: B nmouckax HecTaHz.
OTBETOB Ha He3aJaHHbIe Borpockl: MoHorp. / 3.B.bparuna, E.A.Maxosa - M.: HUI]
Wudpa-M, 2012 - 118 c. - http://znanium.com/catalog/product/305796.

2. 3Heproc6epe>I<eHI/Ie B KOTCJIbHBIX YCTaHOBKax TOC u cucTeM TENMI0CHAOKEHM:
Mounorpadus/Kyaunos A.A., 3uranmuna C.K. - M.: HUI] MTHOPA-M, 2016. - 320 c. - loctyn u3
3BC «znanium.comy.

3. DuHeprocOepexeHue B TEIJIOIHEPTETUKE U TETUIOTEXHOJIOTHAX [ DIEKTPOHHBIN
pecypc] : yuaeb. mocodue / OBunnnukoB FO.B. - HoBocubupck : MU3n-so HI'TY, 2015. -
Hoctyn uz ObC«KoHCynbTaHT CTyIeHTa»
http://www.studentlibrary.ru/book/ISBN9785778226067.html.

8. YHEBHO-METOIUYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOILIINXCSA

1. Metoanueckne peKOMEHAANHU K BBITOJIHEHUIO KOHTPOJIBHOU pabOThI IS
CTYJeHTOB 3a04HOi GopMm oOyuenus / Tutos C.B. - Kypran, 2016. - 4 c.


http://www.studentlibrarv.ru/book/
http://www.studentlibrarv.ru/book/
http://znanium.com/catalog/product/305796
http://www.studentlibrary.ru/book/ISBN9785778226067.html

2. Meronuyeckue yka3aHus K BBIIIOJIHEHUIO JJAOOPAaTOPHBIX padOT MO JUCLIUILIIMHE
«OHeprocoepexeHue B TEMJI0IHEPreTUKE U TEIIOTEXHOJIOT UM ISl CTYACHTOB
HanpasieHud 13.03.01 Temnosnepreruka u terorexuuka / Turos C.B. Kypran
2016. - 10 c.

9. PECYPCBI CETU «<MHTEPHET»,
HEOBXO/IMUMBLIE U1 OCBOEHUA INCIUAITINHBI

1. dist.kgsu.ru - Cuctema noauepsxku yueonoro mporecca KI'Y.

2. http://mwww.rosteplo.ru - PocTerno.RU. HWubopMmarmonHas cuctemMa 1o
TeIIIOCHAOKEHNUIO0. [ DIIEKTPOH-HBINA pecypc]. —Pexxum mocTyma: cBOOOIHBIN. —.

3. http://www.edu.ru/ - denepanbHblii moptan «Poccuiickoe oOpazoBaHme)

4. ObC KTI'V: http://dspace.kgsu.ru

5. BBC «KoHucynpTanT cryaeHTax: http://www.studentlibrary.ru

6. ObC «znanium.comy: http:// znanium.com

10. TH®OPMALIMOHHBIE TEXHOJIOI'MN,
ITPOTPAMMHOE OBECIIEYEHHE
N UTHOOPMAIINOHHBIE CITIPABOYHBIE CUCTEMBI

1. OBbC «Jlanb»

2. ObC «KOoHCynbTaHT CTYJEHTa»

3. OBC «Znanium.comy

4. «'apanT» - CIpaBOYHO-IIPABOBAs CUCTEMA

11. MATEPUAJILHO-TEXHUYECKOE OBECITIEYEHUE
TV CTUTLIAHBI

MarepualbHO- TEXHUYECKOE OOeCleueHHe MO0 peau3alud JUCHUTIIMHBI
ocyuiecTBisiercss B cooTBeTcTBUM ¢ TpeboBanus @OI'OC BO mno npanHo#
00pa3oBaTenbHON NpOorpaMMme.

12. JIA OBYYAKOIINXCSA C UCITOJIB3OBAHUEM

JIMCTAHIIMOHHBIX OBPA3OBATEJBHBIX TEXHOJIOT I

[lpy  WCHONB30BAHMU  AJIEKTPOHHOIO  OOyYeHUS W JAUCTAHIIMOHHBIX
oOpazoBarenbHbix TexHosoruin (masee D0 u JIOT) 3aHATHUS TOJHOCTHIO WIH
YaCTUYHO TMPOBOAATCS B pekuMe oHsaliH. O0BbeM TUCHUIUIMHBI U paclpeesieHue
Harpy3kd Mo BuaaMm pabotr cooTrBeTcTByeT 1. 4.1. Pemenue xadeapsr 00
MCIOJIb3YEMBIX TEXHOJIOTUAX U CHUCTEME OLICHUBAHMS JOCTIKEHUN OOydaroluxcs
NPUHUMAETCS C YYeTOM MHEHHMsS BEAYILIero NpernojaBarenss U JOBOAMUTCS [0
CBEJICHUS 00YyYarOIMnXCsl.


http://www.edu.ru/
http://dspace.kgsu.ru/
http://www.studentlibrary.ru/

[MPMJIOXXEHME 1

AHHOTaIMs K padoydeil mporpaMme JUCIHUILUTHHBI
«JHeprocoepe:keHne B TEIVIOIHEPTreTHKE U TEMJIOTEXHOJIOT MM

00pa3oBaTebHON MPOTPAMMBI BBICIIIETO 00pa30BaHUS —
porpaMMbl OakairaBprara
13.03.01 — TemiodHepreTuka U TeNJI0TEXHUKA

HamnpasneHHOCTS:
JHeproodecneyeHne nNpeanpuATHl

Tpynoemxocts nucuuminibl: 4 3E (144 akageMuyeckux yaca)
Cemectp: 7 (3aouHas popma oOydeHUs)
dopma NpOMEKyTOYHON aTTECTALlMU: 3a4ET

ConeprxaHue TUCIUILIAHBI
CHmkeHle MoTeph TEIJIOTHl B 3AaHUSAX. TpaHCIOPTUPOBKA W Tepeaada TerioBOM
sHepruu. [Ipubops! u yuyeT TemnoBoit sHeprun. M30ms1ust 1 KOHCTPYKITMHU TETUIOMPOBO/IOB.
Hampasnenust sHeprocOepexeHusi B TEIUIOTEHEPUPYIONUX ycTaHoBKax . OpraHuszanus u
MOJICpHM3allUsI MPOIECCOB BHIPAOOTKM TEIUIOBOM UM JJIEKTPUYECKON DHEPTrUd C
MPUMEHEHHEM IMapOra30BbIX TEXHOJIOTUH.



JIMCT
perucTpanuv U3MeHeHH (10M0JTHeHUl) B pado4yIo Nporpammy
y4eOHOH JUCHUNIUHBI

«JHeprocoepe:keHne B TEIVIOIHEPreTHKE U TENJIOTEXHOJIOTHI»

HN3meHnenus / nonoJiHeHUs: B pa00o4yo NporpaMmmy
Ha20 /20 y4eOHwblii roa:

OTBeTCTBEHHBIN MTPEMNO/IaBaTEIb / ®.1.0. /

N3meHenust yTBepKIeHbI Ha 3aceTaHuM KadeIphl «  » 20 1.,
[Iporokoi Ne

3aBenytouuid kadenpoit « _» 20 T

N3meHeHus / 10M0THEHNS B pa004YyI0 NPOrpaMmmy
Ha20 /20 y4eOHwbIii roa:

OTBeTCTBEHHBIN MTPENO/IaBaTEellb / ®.1.0. /

N3meHeHust yTBEpKIEHBI HAa 3aceaHuK Kadeapbl « _ » 20 r,
[Tporokoi Ne

3aBenyromuii kaheapon « » 20 T.




