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Размещенное изображение


1. Ileaun ocBOEHUS TUCHMILIMHBI

K oCHOBHBIM mesIM OCBOCHMS NHCUUILUIMHBI «TEXHOJIOTHMM HCHOJIb30BaHUS
BTOPUYHBIX  DHEPrOPECYpPCOB»  CIIEAyeT OTHECTH (OPMHpPOBAHWE 3HAHWH O
COBPEMEHHBIX MPUHIUIIAX, METOJIaX U CPEJCTBAX HUCMOJIb30BAHUS TEIUIOTH BTOPUYHBIX
SHEPrOpPECYPCOB B TEINIODHEPrETUUECKUX YCTAHOBKAX, MPOCKTUPOBAHUU CITCIIMATIBHBIX
TEIJIOOOMEHHBIX aIllapaToB, BhIPAOOTKAa HABBHIKOB (POPMYIHMPOBATH W PEIIATh 3a7a4d
aHajgu3a JYHEPreTHYECKOro mnoreHnuana BOP, BO3MOXKHOCTHM €ro HCHOJIB30BAHUS B
IPOMBIILJICHHBIX YCTAHOBKAX.

K ocHOBHBIM 3amayamM OCBOEHHSA AUCHUIUIMHBI « T€XHOJOTMHM HCIOJIb30BaHUSA
BTOPUYHBIX SHEPIOPECYPCOBY» CIEAYET OTHECTHU:

— BBIpA0OTaTh HAaBBIKM Yy aCHUPAHTOB CaAMOCTOATENBHO (POpMYIHMpOBaTh 3aJauu
yTUIN3aluu TeroTel BOP 1 rcnosib30BaHMs €€ B MPOMBIIUICHHBIX alllapaTax;

— HAy4YUTh aHAJIM3UPOBATH CYILIECTBYIOIIME CUCTEMbI YTUIIN3AUUU TeIIOTH BOP u
UX 2JIEMEHTBI, pa3padaThiBaTh U BHEAPATH HEOOXOAMMBIE U3MEHEHUSI B UX CTPYKTYpE C
MO3ULIHUN MOBBIIEHUS 3P PEKTUBHOCTH U SHEPTOCOEPEKEHNS;

— Jath WHGOPMAIMIO O HOBBIX METOAMKAX MCHOJIb30BaHUs TerioTel BOP B
OTEUYECTBEHHOW U 3apyOeXHOW TMpaKTUKE, pa3BUBATh CHOCOOHOCTH OOBEKTUBHO
OLICHUBATh MPEUMYILIECTBA U HEJOCTATKM CUCTEM YTHJIM3AIMU TETUIOTHI BOP.

2. Mecro nucuuminabl B cTpykrype OOII acnupaHTypbl

JNucunminHa «TEeXHONOTMH  WCIOJB30BaHUA BTOPUYHBIX  JHEPTrOPECYpPCOBY
OTHOCUTCA K  4Yucly  (aKyJIbTaTHUBHBIX  Y4Y€OHBIX  JIUCUUIUIMH  OCHOBHOM
oOpazoBarenbHO# nporpaMmbl actiupanTypsl (OT/.1).

«TexHonornm HCHOJIB30BAaHUSI BTOPUYHBIX JSHEPrOpPECYpCOB» B3aWUMOCBSI3aHA
JIOTUYECKU U COAEPKATEIBHO-METOIUUECKHU CO clieayromumu gucuumimiamu OOl

B 6a3oBoit vactu (b1.B):

— DJEKTPO- ¥ TEIIOIHEPTreTUYECKUE CUCTEMBI U KOMILJIEKCHI;

B Bapuartusnoii yactu (b1.B):

— [IpoMpbllIEHHAs TETIO3HEPTETUKA;

— Metoabl UHTEHCHU(DUKALIMK TETIO00OMEHA B DHEPTreTUUECKUX YCTAaHOBKAX.

B 65oke nuctunius o Beioopy (b1.B./JIB):

— MICTOYHUKY 3HEPTUH U T€HEpalMsl TEIVIOThl B SHEPrOyCTAaHOBKAX;

— MoaenupoBaHue MPOLECCOB U ANNAapPaTOB MIPOMBIIUIEHHON TEIUIOIHEPTETUKH.

3. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI M0 IMCHUILIMHE (MOAYJII0),
COOTHECEHHbIE ¢ IVIAHMPYEMbIMHU Pe3yJIbTATAMM 0CBOEHHS 00Pa30BaTeIbHOMI
NMPOrpaMMblI

B pesynbTaTe OoCcBOEHUS AMCIUIUIMHBI (MOIYJIs) y 0Oyyaromuxcsi GopMUPYIOTCS
CJIeIYIOIME KOMIIETEHLIUH U JOJIKHBI OBITh JOCTUTHYTBHI CIEIYIOUIME Pe3yJbTaThl
oOy4eHHs KaK 3Tarn (OpMUPOBaHUS COOTBETCTBYIOIIUX KOMIETEHIMMA:



B pe3yabTare ocBoOeHUA
Kon o0pa3oBaTe/bLHOI IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUS

KOMIIeTeHI[UH | IPOrpaMMbl 00y4aromuics 10 JMCUHUIIHHE

A0JI7KeH 00/1a/1aTh

OIIK-1 BJIAJICHUEM METOIOJIOTHEN 3HATD:
TEOPETUYECKUX U ® OCHOBHBIC METOJbI TEOPETUYECKUX U
JKCIIEPUMEHTAIIBHBIX 9KCIIEPUMEHTAIIBHBIX UCCIEA0BAHNUN B
UCCIIEIOBaHUN B 00JIaCTH o0ractu npodeccrnoHalbHOM 1eTeTbHOCTH
npogeccruoHaIbHON yMeThb:
ACATCIIBHOCTH ® IIPOBOJUTH TCOPETUYCCKHUEC U

IKCIIEPUMEHTAIbHBIC HCCIICIOBAHUS B
obnactu npodeccrnoHaBHOM NeATeTbHOCTH
BJIA/IeTh:
® METOJIOJIOTHUEH TEOPETHUCCKHUX U
OKCIICPUMCHTAJIBHBIX I/ICCJICZIOBaHI/If/'I B
obsacTu po(heCCUOHANTBHON IeATEIbHOCTH

I1IK-4 CIIOCOOHOCTH COCTABIIATE 3HATh:
MPaKTUYECKHE ® METOJIbI COCTaBJICHHUS MPAKTHYECKUX
PEKOMEHJAIIUU 110 PEKOMEHIalU 110 UCTIOJIb30BAHHUIO
UCIIOJIb30BAHUIO PE3YyJIbTaTOB pe3ybTaTOB HAYYHBIX UCCIIETOBAHHI B
HAYYHBIX HCCIIEOBAaHUN B TETJIOOHEPTETUKU
TETJIOOHEPTEeTUKH yMeThb:

® COCTaBJISATh MPAKTUUYECKUE PEKOMEHIALINH 110
WCIIOJIb30BAHUIO PE3YJIBTATOB HAYUHBIX
MCCJIEIOBAHUN B TEIIOAHEPTE€TUKHU

BJIA/IETh:
¢ MCTOAaMH COCTABJICHUSA NPAKTHYCCKUX
PEKOMEHIalMI IO UCITOJIb30BAHUIO
PE3yJIbTATOB HAYYHBIX UCCIIEIOBAHUN B
TETUIOPHEPTEeTUKHU

4. CTpyKTYypAa U CoJepKaHUue TUCUMUIINHBI

OO6miast TpyJI0eMKOCTh TUCHHUIIIUHBI « T€XHOJIOTUM HMCIOJIb30BAHUS BTOPUYHBIX
HYHEPTrOPECYPCOB» COCTABIISICT 2 3a4eTHAsl €UHUIIA, T.€. 72 aKaJeMUYECKUX 4acoB (U3
HUX 12 yacoB — €Kiy, 12 4acoB — CeMUHAPCKUX (MTPAKTUYECKUX) 3aHITHI U 48 yacoB
camocTosTeNbHasg paboTta aciupanToB). opma KOHTPOJIS - 3a4erT.

Crpyktypa © colepkaHue JUCHUIUIMHBI «TEeXHOIOTMH  HUCIOJIb30BaAHUS
BTOPUYHBIX SHEPrOpeCypcoB» IO CPOKaM W BHUJIaM pabOThl OoTpaxkeHbI B [Ipunoxenun
1.

Copepxanue pa3aesioB IMCHUTIIAHBI

Tpernii cemecTp

Tema 1. BBeaenue.

[Ipenmer, 3amaun U coaepkaHue MUCIHUIUIMHBIL. MECTO CHUCTEeM, MCIOJIB3YIOIIMNX
BTOPUYHBIE IHEPTOPECYPCHI B CTPYKTYPE SHEPre€TUUYECKOTO KOMILUIEKCA MPEAIPUSTHUS.
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[Ipununel 3PEeKTUBHOIO UCIOJIB30BAHUS HU3KOMOTEHIIMAIBLHON TEIJIOBOM SHEPTHUU.
OCHOBHbBIE TEPMUHBI U ONIPEECICHUS.

Tema 2. UcTOUHUKM BTOPUYHBIX JHepropecypcos (BIP)

I'oproune, temnoBeie BOP, BOP uz0biTounoro napnenus. Mcrounuku BOP Ha
MPEANPUATUSIX HEPTEra30BOr0 U SHEPreTUUECKOTO KOMIUIEKCA U UX 00beMbI. [IpudunHbI
HEJIOCTATOYHOTO MCIONb30BaHUsI BOP B pa3nuyHbIX OTpaACISIX MPOMBIILICHHOCTH.
TemnepaTypHblil ypOBEHb TEXHOJIOTUYECKHX W TEIUIOTEXHOJIOTUYECKUX IMPOLECCOB
(arperaroB). [lpuHnunel u oOUME YCIOBUS CO3JaHUSI TEXHOJIOTHYECKUX CXEM IO
UCIoJib30BaHnio BOP.

Tema 3. TensioTexHuyeckue pacuersbl JHepProcéeperawuuX yCTaHOBOK

TeroBoit Oananc mpouecca (arperara). KIIJ[ mpousBoacTBEeHHOro arperara c
JIOTIOJTHUTENIbHBIM ~ TEIUJIOUCIIONb30BaHUEM.  PereHepaTuBHbIE  (3aMKHYThIE) U
DHEPreTUYECKUE YCTAHOBKM C HCMOJIb30BAHHEM TEIUIOBBIX M roprounx BOP. Pacuer
SKOHOMHUH TOIUIMBA NPU PETCHEPATUBHOM HCIMOJIb30BaHMU TeIIoBbIXx BOP. Orenka
oobemMoB BDOP Ha NpOMBIIUIEHHOM NPEANPUSATAUA. YTPOILIEHHAs  METOJIHMKa
TETUIOTEXHUYECKUX PACUETOB IS ONMPEICIICHUS PECYPCOB TEILIOBBIX U roprounx BOP.

Tema 4. Temaoucnmoub3ywmee o000pydoBaHHe  3JHepProcoeperarmmx

YCTAHOBOK
Pereneparopel u pekyrneparopbl NPOMBIIUIEHHBIX TI€YEH, KOTJIOArPEratoB U
ra3oTypOMHHBIX YCTAaHOBOK — KOHCTPYKTHUBHBICE OCOOCHHOCTH U XapaKTEPHUCTHKH.

KoTapl-yTrnn3aTopsl, HCTIApUTENIbHBIE U BOJIOTPEUHBIE MTAKEThI - 00JIACTh MPUMEHEHUS,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKH, MNPUHIUIIBI MPOEKTHPOBAHUS M JKCILTyaTallUH.
KoHTakTHBIE M  KOHTaKTHO-TIOBEPXHOCTHBIE TEIIOOOMEHHUKH. lcmosib3oBaHue
CKpPBITOM TEIUIOTHl mapooOpa3zoBaHusi c menbto moBbimieHus KIIJ[ ycranoBku u
M3BJICUCHUS AUCTHILIATA. TerIoBbie TpyObl M TEPMOCU(POHBI U TEIUIOOOMEHHUKH Ha UX
ocHoBe. [lapokommpeccopHble U aICOPOIMOHHBIE TEIJIOBBIE HACOChI — OCHOBHBIE
XapaKTEPUCTUKU M OOJAacCTU MNpUMEHEHHs. TUNoBblE W HETPAAUIMOHHBIE CXEMBbI
KOMIUIEKCHOT'O MCTIOJIb30BAHUSI TETUIOTHI TPOTYKTOB CTOPaHHUs TOILJIMBA.

Tema 5. Ucnosib3oBanue BOP Ha koMIIpecCOpPHBIX CTAHIUAX

O6bembl BOP na KC marucTpanbHbIX Ta30npoBOAOB. PereHepaTuBHBIM Harpes
KOMIIPECCOPHOTO BO34yXa. BpICOKOTEMIIEpaTypHBIM MOAOTPEB TOIUIMBHOTO Tras3a —
TEXHOJIOTMUECKHE U TEIUIOTEXHUYECKHEe npeumyliectBa. Temnodukanus v ropsyee
BOJIOCHA0XeHHE Ha 0a3e TEmIoThl BBIXJIONHBIX ra3oB ['TY. Mcnons3oBanue cOpocHOro
raza KC B xauecTBe TOIUIMBHOTO rasa. [IpoMbliieHHbIE S3HEProcOeperaronme cXeMbl.
[Taporazossie yctaHoBKM Ha KC. [TaporazoBbie UKl — IPEUMYIIECTBA U TEXHUYECKHE
peuieHus. TexHonornyeckoe o0opy10BaHNE U TEXHUUYECKOE 00eCIIeYeHre Mapora3oBbIX
ycTtaHoBOK. KoMruiekcHoe ucnosib3oBanue raza Ha KC.

Tema 6. Jneprocoeperaroimme texnonoruu Ha YKIIT, I'TI3, HII3

[Tapk TexHOJIOTMYECKUX MeYel ra3zo- W HepTenepepaboTKH; TEMJIOTEXHUYECKHUE
MoKaszaTenu arperaroB, pe3epBbl BOP. llpuHnunuanbHble CXE€Mbl yTHUIM3AlUU
teroBeix BOP oT TpyOuarhix meueild, mojorpeBaresiedl MpUPOAHOrO raza u HedTu.
PexynepatuBHble (3aMKHYTBIE) U OTKPBIThIE (SHEPTETHUUECKHE) CXEMbI KOMIUJIEKCHOTO
MCIIOJIb30BaHUs Terjia. BoBieueHue B TOMIMBHO-YHEPTreTUYECKUN OaaHC NpearnpusTUI
cOpOoCHBIX ((haKkeTbHBIX) FA30B B KaU€CTBE KOTEIBLHO-TIEYHOTO TOTIJINBA.



Tema 7. Ucnosib30BaHUE MOMYTHOIO He(PTENMPOMBICJIOBOI0 ra3a

OO0bemMBbI M CTENEeHb YTWIM3AIMKM IMOMYTHOTO HE(PTSHOTO Ta3a Ha MPOMBICIIAX.
CocTaB M TEIUIOTEXHUYECKHNE XAPAKTEPUCTUKH TOIMyTHOTO Ta3a OCHOBHBIX HE(PTIHBIX
MectopoxaeHuii P®. CyrecTBytonme METOIbI TepepadbOTKA M CKUTAHUS HEPTIHOTO
raza. [IpuHIUNIUATBEHBIE CXEMBI KOMIUICKCHOTO HCIIOJIh30BaHUS HE(QTSHOTO rasa Ha
MIPOMBICIE C BBIPAOOTKOW SJIEKTPUUYCCKON JHEPruu Ha MOOMIIBHBIX IapOTa30BBIX
anektpoctanuusx (III'3). TennorexHuueckue, >KOHOMUYECKHE W DKOJOTHYECKHE
xapakrepuctuku [11'.

Tema 8. Jneprocoepexenune Ha HeTeXPAHUIMIIAX U HACOCHBIX CTAHLIUAX

«bonbpiive W Manble JAbIxaHUS» pe3epByapoB. KoiuyecTBEeHHbIE MOTEpPHU
YTIEBOAOPOIOB MPU XPAHEHUU HEPTEHPOIYKTOB. MeTOAbl COKpalleHUsi MOoTeph -
YMEHBIIIEHUE Ta30BOr0 00beMa pe3epByapoB; OXJaXJIeHHE HEPTEHPOIyKTOB IpHU
XpaHEHHH, NPUMEHEHHE Ta30BOM OOBS3KM PE3EPBYapHOro IapKa; HCIOJIb30BaHUE
IJIABAIOIIMX TIOHTOHOB; XpaHEHUE HE(MTENPOIYKTOB IMOJ, W3OBITOYHBIM JIaBICHUEM.
YTunuzanus NpOAYKTOB HCHAPEHUS PE3EPBYApOB B KAyeCTBE KOTEIHHO-TIEYHOTO
torutuBa. [I[puHIIMNIUATBEHBIE CXEMBI M TEXHUYECKUE XapaKTEPUCTUKHU METOIA.

Tema 9. Ucnosib3oBanue BIOP u30bITOYHOIO T1aBJIeHUS

OO0BbeMBbl TpPaHCHIOPTHUPYEMOrO0 Tra3a U TapaMeTpbl padOThl MarucCTPaIbHBIX
razonpoBooB. ['azopacnpeaenutenbibie cTaHuu U MyHKTHI (I'PC u ['PIT). Cucremsl u
AKCIUTYaTAIllMOHHBIE TOKA3aTeNd PACHpPEACIUTEIIbHBIX Ta30IPOBOJIOB. Y CTPOMCTBO U
TEXHUYECKUE XapaKTEPUCTUKHU NPOTUBOJABICHUYECKUX  Ta30BbIX  TypOUH
(typboneranaepoB). TexHonormyeckue cxembl yrunuzauuun BOP  u30wsiTouHOrO
JABJICHUS C WCIOJIB30BAHUEM TYpOOJETaHACPOB JUIsl BBIPAOOTKH DIEKTPUUYECKOMN
SHEPIuMu.

Tema 10. KomniexkcHoe ucnosb3osanue BOP

KommiekcHble MHOTOCTYNEHYAThIE CXEMbl MCIOJIB30BAHUSI TeIUla MPOIYKTOB
cropanusi yrieBojopojHoro toruBa. Ilomcuer S(PGEKTUBHOCTH KOMILIEKCHBIX
sHeprocOeperawmx yYCTaHOBOK Ha 0a3e OOOOIIECHHBIX XapaKTEPUCTUK TOILJIMBA.
OmnpeneneHrne MHTETPATBHOTO SKOHOMUYECKOTO 3((eKTa KOMIUIEKCHBIX YCTAHOBOK C
Y4ETOM YyMEHBIIICHUs YACJIBHOTO pacxojia TOIIMBA, METAUIOEMKOCTH YCTaHOBOK,
CHIDKCHMSI DKOJIOTMYECKOM Harpy3Kd Ha OKPYXKAIOIIyl0 Cpely U YyIydIleHus
TEXHOJIOTHUYECKHUX MOoKa3aTesel npolecca.

5. O0pa3oBaTre/ibHbIE TEXHOJOTHH

Mertoauka npenoaaBaHus JUCUUILIAHBL « T€XHOIOTUN UCIIO0JIB30BAHNS BTOPUYHBIX
JHEPropecypcoB» M peanu3alus KOMIIETEHTHOCTHOIO IIOAXOJa B W3JIOKEHUU U
BOCIIPUATUM MaTepuaia NPeIyCMaTpUBAET HMCIHOJIB30BAHME CIECAYIOIINX AKTUBHBIX U
MHTEPAKTUBHBIX (OpPM TPOBEACHUSA TPYIIOBBIX, WHAUBUAYAIbHbBIX, AayAUTOPHBIX
3aHATHI B COYETAHUU C BHEAYAUTOPHOU pabOTOM C Lenbio (POPMUPOBAHUS U PA3BUTHS
po¢heCCUOHANIBHBIX HABBIKOB 00YYaIOIINXCSI:

— TIOJITOTOBKA K BBHIMOJIHEHUIO MPAKTUYECKUX padOT B ayJIUTOPHSIX By3a M Ha
MOIIHOCTSX IPEAIPUATUN-TIAPTHEPOB;

— MOJITOTOBKA, MPEJCTaBICHUE U 00CYKJIEHHUE MTPE3CHTALIUN Ha 3aHATHUIX;



— OpraHu3alys U MPOBEICHUE TEKYIIEro KOHTPOJS 3HAHUI acIUpaHTOB B Gopme
OJIaHKOBOTO TECTUPOBAHUS;

— UCHOJBh30BAHWE WHTEPAKTUBHBIX (OpM TeKyIero KOHTPOJS B Qopme
ayJUTOPHOTO U BHEAYAUTOPHOTO HHTEPHET-TECTUPOBAHUSI;

— TIPOBEIEHHE MAacTep-KJIacCOB JKCIEPTOB M CHENUAIMCTOB IO METOAaM
COBPEMEHHOTO  TPOCKTHpPOBaHWUsS ¥  3D-MomenupoBaHUs  TEIUIODHEPTETHYECKUX
YCTaHOBOK, a Takke O(PQEKTUBHBIX METOJOB OJKCIUTyaTalli¥ IMPOMBIIIICHHBIX
TETUIOPHEPTETHUECKUX YCTaHOBOK.

6. OneHoYHbBIE CPeACTBA NJIA TEKYILIEro KOHTPOJIA yCIIeBAEMOCTH 110 UTOraM
OCBOCHUSI JUCHUILIMHBI U Y4eOHO-MeToAnYecKoe obecneyeHue caMoCTOATeIbHOI
padoThl ACMUPAHTOB

B mpomecce o00ydeHUsT HCHOJB3YIOTCS  CIEAYIONIME OLIEHOYHBIE  (POpPMBI
CaMOCTOSITENIbHOM pabOThl aCHMUPAHTOB, OILEHOYHBIE CPEACTBAa TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIIUN:

- TMOJATOTOBKAa M BBICTYIUICHHE C TMpe3eHTalMed U OOCYyXIECHHEM Ha TeMy
«CoBpeMEHHBIE  TEXHOJOTMU  HUCIIOJB30BaHUS  BTOPUYHBIX  DHEPTrOPECYpPCOBY
(MHIUBHUIYATIBHO JJISI KAXKJI0TO 00YUaroIIerocs);

- pEllIeHUE CUTYaIlMOHHBIX 3a7a4, aHAJIU3 IPUHATHIX MPOCKTHBIX PELICHUM;

- TECTUPOBAHUE.

OueHoYHbIE  CpelcTBAa  TEKYIIErO0  KOHTPOJS  YCHEBAEMOCTH  BKJIIOYAIOT
KOHTPOJIbHBIE BOMPOCHI W 3ajiaHusi B (opme OJaHKOBOTO W (MJIM) KOMIBIOTEPHOTO
TECTUPOBAHUS, JJI1 KOHTPOJIS OCBOCHUSI 00YYaIONUMUCS Pa3/eiOB TUCIUILITUHBI.

OO0pa3siel TECTOBBIX 33/JaHUM, KOHTPOJIbHBIX BOIIPOCOB U 3aJaHUM JJIsI TPOBEICHUS
TEKYIIETro KOHTPOJIS, IPUBEAEHBI B IPUJIOKEHUU 2.

6.1. ®oH/ OLICHOYHBIX CPEJCTB JAJIA NPOBeIeHUS MPOMEKYTOYHON aTTeCTALMHU
00y4arIIuXCcs M0 JUCUMUILIMHE (MOIYJII0)

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHUEM 3TANOB UX (P)OPMHUPOBAHMS B
npouecce 0CBOCHHs1 00pa3oBaTe/JbHOMH NPOrPaMMBblI.
B pe3yJabTate ocBOeHMS IUCHUILIMHBI (MOAYJas1) GopMUPYIOTCS CJIeyIoLIue

KOMIIeTEHIIUH
Koxa B pe3yabTaTte ocBoeHHs 00pa30BaTeJIbHON MPOrPaAMMBbI
KOMIIETEHIIUH o0yuaroumuiicst 10J15KeH 00J1a1aTh
OHK-I BJIAICHUEM MGTOHOHOFHCﬁ TCOPCTUUCCKUX U SKCIICPUMCHTAJIBHBIX I/ICCJ'ICIIOBaHI/Iﬁ

B 00J1acTH PO eCCUOHATBHON IeATETLHOCTH

[1K-4 CITOCOOHOCTH COCTABJISITH MPAKTUIECKUE PEKOMEHIAIINH TI0 HCTIOIB30BAHHIO
pPEe3yJIbTATOB HAYYHBIX UCCIIEIOBAHUI B TEIUIOOHEPTETUKHU




B mpouecce ocBoeHMsi 00pa3oBaTENbHON MPOrpamMMbl J1aHHbIE KOMIIETEHLIMH, B
TOM 4YHCII€ UX OTJENIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS MOATAIMHO B XOJI€ OCBOCHHS
0o0y4aronMMuUCs JUCHUIUIMH (MOAYJIEH), MPAKTHK B COOTBETCTBUU C YYEOHBIM IIJITAHOM
U KaJeHIapHbIM TpaduKkoM y4eOHOTO Ipoliecca.

6.1.2. Onucanue nokasareseid M KpuTepreB OLCHUBAHUSA KOMIIETEHIIUIA,
(popMHpyeMBIX 10 HTOIaM OCBOCHMS IMCHHUILIHHBI (MO1YJIs1), ONMUCAHUE KA

Ilokazarenem

OLCHUBAaHUA

OICHUBAaHHUA

KOMIICTEHIINHN

Ha

Pa3IN9IHbIX

oTaliax ux

(GbopMHUPOBaHUS SIBISETCS OCTIDKEHUE OOYYArOIMIMMHCS IUTAHUPYEMBIX DPE3yJIbTaTOB
00y4eHHUs 0 TUCHUILUIMHE (MOJIYIIIO).

OIIK-1 - BiageHHMeM MeTO0JIOTHEH TeOPeTHYECKHUX M IKCIEPUMEHTAJbHBIX HMCCJIEeI0BAHUN B
o0J1acTu NpogecCuOHATBLHOM 1eITeJIbHOCTH

Kpurepun onenuBanus

Ouenka Ouenka Ouenka Ouenka
«HEYIOBJIETBOPHUTE «Xopouio» UJjaim «OTIMYIHO» UJIN
Iloka3aTenn «YAOBJIETBOPUTEIb - o
JBbHO» NJIHN o NOBBIINICHHBIN BBICOKHH
HO» NJIN HU3KOU
OTCYTCTBHE YPOBEHb YPOBEHb
YPOBeHb OCBOEHHS
copMupoBaHHOCT O0CBOEHUA 0CBOEHUA
KOMIIETCHIIUN
H KOMIIETCHIIMHU KOMIIETCHIIMN KOMIIETCHIIUHU
3HATH: OoOyugatommiics OObyJatormmiics OO0yuatontmiics OO6yJatommiics
OCHOBHBIC JIEMOHCTPHPYET MOJHOE | JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
METOJIBI OTCYTCTBHUE WX HETIOJIHOE COOTBETCTBHE | YaCTUYHOE MOJIHO®
TEOPETHYECKHUX U | HEJOCTaTOYHOE CJIEIYIOLIUX 3HAHUM: COOTBETCTBUE COOTBETCTBHE
9KCIIEPUMEHTAb | COOTBETCTBHUE OCHOBHBIE METO]IbI CIIE/IYFOLIMX 3HAHHM: CJIE/TYFOLIMX 3HAHUM:

HBIX
HCCIIEIOBaHNH B
obiactu
po¢eCCHOHATBH
OH IeATEILHOCTH

CIEAYIOIINX 3HAaHUM:
OCHOBHBIE METO/IbI
TEOPETUYECKUX U
SKCIIEPUMEHTAIIBHBIX
HUCCIIEIOBAHUI B
obnactu
po¢eCCHOHATBHOM
JIeSITeIbHOCTH

TEOPETUIECKUX U
AKCIIEPUMEHTAITBHBIX
UCCJIEJOBAHUM B
oOnacTu
po¢eCCHOHATBHOM
JIESTENLHOCTH.
Homnyckarores
3HAYUTEIBHBIC OITHOKH,
TIPOSIBIISIETCS
HEJI0CTaTOYHOCTh
3HAHUM, 110 pAAY
rokazatese,
oOy4Jaromuics
UCTIBITHIBAET
3HAYUTENbHbBIE
3aTpyIHEHUS IpU
ONEepUPOBAHUU
3HAHUSIMHU [IPH UX
NepeHoce Ha HOBbIE
CUTYallUH.

OCHOBHBIE METOJbI
TEOPETUYECKUX U
IKCIIEPUMEHTATHLHBIX
HCCIIEIOBaHUI B
obnactu
npodeccHOHATBHOM
JIeITeILHOCTH, HO
JIOITY CKaFOTCS
HE3HAYMTEIbHEIC
OIIMOKHU, HETOYHOCTH,
3aTpyIHEHUS TIpU
AHAIMTUYECKUX
omepausx.

OCHOBHBIE METOJIbI
TEOPETUYCCKUX U
JKCIIEPUMEHTATBHBIX
HUCCIEIOBAHUI B
obmacTu
po¢heCCHOHATBHOMN
JIEITENBLHOCTH,
CBOOOIHO
orepupyer nproope-
TEHHBIMH 3HAHUSIMU.




yMeThb: OO0yuaronuiicst He ymeer | OOyvaroumuics OO0yuaromuiics OOyuaromuiics
MIPOBOIUTH WIH B HEJIOCTATOYHOM JEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPHPYET
TEOPETHYECKHE U | CTEHEHH yMEeT HETOJTHOE COOTBETCTBUE | YACTHYHOE HIOJTHOE
9KCIEPUMEHTANIb | MIPOBOIUTH CIIEAYIOMINX YMECHHUIA: COOTBETCTBHE COOTBETCTBHE
HEBIC TEOpETHUYECKIE U TIPOBOJIUTH CIICIYIOUINX YMCHHMN: CIIECYIOIINX
HCCIICIOBAHMA B | SKCIIEpUMCHTAIbHEIC TEOpETHYECKIE U TIPOBOIUTH YMEHHUH: IPOBOANUTH
obmactu HCCIICIOBAHMA B 00JIACTH | SKCIIEpUMEHTAIbHEIC TEOPETHICCKHE U TEOpETHICCKHE 1
mpodecCHOHANbH | MPO(eCCHOHATHHOM HCCIICOBAHMA B O0IACTH | SKCIIEPUMEHTAIHHBIE SKCIIEPUMEHTAIbHBIC
O IeSITeTPHOCTH | eI TeTFHOCTH po¢eCCHOHATBHO HCCIICIOBaHMA B HICCIICZIOBAHUS B
JIeATEILHOCTH. obnactu obyactu
Honyckatorest npodheCCUOHATBHOM npoQeCCUOHATBHOM
3HAYHUTENIbHBIC OMUOKY, | JEATCIBHOCTH. JIeATEeIILHOCTH.
MIPOSBIISICTCS YMenus ocBoeHbl, HO | CBoGOAHO
HEJI0CTaTOYHOCTh JIOITYCKaroTCs ornepupyer
YMEHUH, 10 psiLy HE3HAYUTEIILHBIC npUOOPETCHHBIMHU
ToKa3aTesei, OIMOKH, HETOYHOCTH, | YMEHHUSIMH,
oOygaromuiics 3aTpyAHEHUS MIPH MIPUMEHSET UX B
HCTIBITHIBACT AHATUTHYECKIX CUTYaIHsIX
3HAYUTENbHBIC orepanusix, IepeHoce | MOBEHIMICHHOM
3aTpyAHEHUS MIPH YMCHHI Ha HOBEIE, CIIO’KHOCTH.
OIIEPUPOBAHHUU HECTaHIaPTHBIC
YMCHUSAMH TPH UX CUTYAIHH.
NepeHoce Ha HOBbIE
CHUTYalHH.
BJIAIETh: OOyJatommiics He OOyJarommiics BIaaeeT OO0yuatontmiics OO6yJatommiics B
METOJI0JOTHEH BJIANICCT WA B METOJ0JIOTHEH YaCTUYHO BIIAJICET TTOJTHOM 00BbeMe
TEOPETHUYECCKHX U | HEJOCTATOYHOW CTETIEHH | TEOPETUYCCKUX U METOZIOJIOTHEH BIIANICCT
9KCIIEPUMEHTAb | BlaJIeeT METOOIOTHEN 9KCIIEPUMEHTAIIBHBIX TEOPETHYECKUX U METOJI0JI0T e
HBIX TEOPCTHYCCKUX U HCCIICIOBAHUI B 9KCIICPUMEHTATBHBIX TEOPETUYCCKUX U
UCCJIEJOBAaHUN B | 9KCIEPUMEHTAIIbHBIX obyactu HCCIICIOBAaHH B IKCIICPUMEHTATBHBIX
o0actu HCCIICIOBAHUI B poheCCHOHATBHOM o0acti UCCIICIOBaHUM B
npodeccHoHansH | 06aacTH JICATEILHOCTH B npodeccroHabHOI obyactu
Oif IESITEBHOCTH | MPO(eCcCHOHATBHON HETOJHOM 00BeMe, JIeSATENBHOCTH, npodeccroHaTbHOM
JeSITeTbHOCTH JIOITy CKarOTCS HaBBIKH OCBOCHEI, HO JeSTeTHHOCTH,
3HAYHUTEBbHBIC OIMUOKH, | JOIMYCKAIOTCS cBOOOTHO
TIPOSIBISIETCS HE3HAYUTEILHBIE TIPAMEHSET
HEIOCTaTOYHOCTh OIMUOKH, HETOYHOCTH, | TOJTYYCHHBIC HABBIKU
BIIAJICHUS HABBIKAMU TI0 | 3aTPyIHCHUS IPH B CUTYAIIHsIX
pAdy TOKa3aTelnei, AHATUTHYECKIX TTOBBITIICHHON
OO0yuatommiics omnepanusx, IepeHoce | CI0KHOCTH.
UCTIBITHIBACT YMEHHI Ha HOBBIC,
3HAYUTEJIbHBIE HECTaHIapPTHBIC
3aTpyIHEHUs PU CUTYyAIIHH.
NPUMCHEHUH HABBIKOB B
HOBBIX CUTYAIIHAX.
IIK-4 - cnoco0HOCTH COCTABJATHL TMNPAKTHYECKHE PEKOMEHJANUM MO0 MCHO0JIb30BAHUIO
peE3yJabTaTOB HAYYHBIX I/ICCJ'[CI[OBZIHI/Iﬁ B TENJIOOHEPI€TUKH
3HATh: OO6yuaromuiics OO6yuatrommiics OOGyuarouuiicst OGyuatouiics
METOJIBI COCTABIICHHUS | IEMOHCTPUPYET | JEMOHCTPUPYET HEHONHOE | JEMOHCTPHPYET JIEMOHCTPHUPYET
MIPAKTHICCKUX MIOJTHOE COOTBETCTBHUE CIICAYIONINX | YaCTHIYHOE MTOJTHOE COOTBETCTBHE
peKOMEeHAanui 1mo OTCYTCTBUE MJIM | 3HAHWUH: METOJIBI COOTBETCTBHE CIIEYOUINX 3HAHHN:
UCTIOJIb30BAHHIO HEIOCTaTOYHOE COCTaBJICHUS CJICIYIOIINX 3HAHUN: | METOJMBI COCTABJICHUS
Ppe3yJbTaToB COOTBETCTBUE MPAKTHICCKIX METOJIBI COCTABIICHHUS | TMPAKTHYECKUX
HAYYHBIX CJIETYFOLITIX pEKOMEHIaNuH 1Mo MPAKTUICCKUX peKOMEeHAanuii 1mo
HCCIIeIOBAaHUN B 3HAHUN: METOJBl | UCIOJB30BAHUIO pEeKOMEeHAAIHH 1o HCTIOJIB30BAHUIO
TETJIOIHEPTeTUKU COCTaBJICHUS Pe3yJIbTaTOB HAY4HBIX UCIIOJIb30BaHHIO pe3yJbTaToB
MPaKTHYECKHUX HCCIICIOBAHMIA B pe3yIbTaToB HaYYHBIX
peKoMeHIalui TEIJIOOHEPTeTHUKH. Hay4HBIX HCCIICIOBaHMH B




o JHomyckarorcst HCCIICIOBaHU B TEIUIO3HEPTETHKH,
WCTOJNB30BaHUIO | 3HAYUTEIHHBIC OIINOKH, TEIUIOIHEPTETUKH, HO | CBOOOHO ONEPUPYET
pe3yIbTaToB MIPOSBISICTCS JTOITY CKarOTCS MPHOOPETCHHBIMU
HAYYHBIX HEIOCTaTOYHOCTh 3HAHUH, HE3HAYNTEIBEHBIE 3HaHUSAMH.
HCCJICTOBAaHUHN B 10 psAy MOKa3aTesei, OIINOKH, HETOYHOCTH,
TEIUIOPHEPTETHK | O0yJaromuiics 3aTpyAHEHUS MIPH
u WCTIBITHIBACT 3HAYUTENBHBIC | aHATHTHICCKAX
3aTpyAHEHUS MIPH oTIepanusx.
OTIepPUPOBAHNH 3HAHUSAMH
MIPH UX TIEPCHOCE HA HOBBIC
CHUTYaIIHH.
yMeTh: OO0yuaromtuiics OObyuatommiics OO0yuatomtmiics OO0yuatontuiics
COCTaBIIATh HE yMeeT WU B JEeMOHCTPHPYET HEMOJTHOE | IEMOHCTPUPYET JIEMOHCTPHUPYET
MIPaKTUIECKHE HETOCTaTOYHOU COOTBETCTBHE CICAYIONINX | YaCTHIHOE MTOJTHOE COOTBETCTBHE
PEKOMEHAANH 110 CTETIeHU yMeeT YMEHHH: COCTaBIIATH COOTBETCTBHE CIIEIYIOUIIX YMEHHMN:
HCTIOE30BaHUIO COCTaBIIATH MIPAKTUIECKHE CIIEIYIOUINX YMEHHUIA: | COCTaBISATH
pe3yIbTaToB MPAKTUICCKUC PEKOMEHIANINY 110 COCTaBJISATh MPAKTUICCKHE
Hay4YHBIX PEKOMCHOAINU HCIIOJIb30BAHUIO MMPaKTUYCCKUC PEeKOMEHAAH 110
I/ICCJ'IeL[OBaHI/Iﬁ B 10 PE3YIbTATOB HAYYHBIX pPEeKOMEHAAU 11O HUCIIOJIb30BAHUIO
TEIUIO3HEPTETHKH HCIONB30BAHUIO | MCCIIEIOBAHUIl B HCTIOJIb30BaHUIO pe3yIbTaToOB
pe3yJbTaToB TEIUIOIHEPTCTUKH. pe3yIbTaToOB HaYYHBIX
HAYYHBIX Homyckatorcst HaYYIHBIX HCCIICIOBAaHUN B
WCCIICAOBAHNI B | 3HAYUTEIHHBIC OIIHOKH, HCCIICIOBaHUN B TEIUIOPHEPTETHKH.
TEIUIOPHEPTETHK | TPOSIBIISACTCS TEIUIOIHEPTETHKH. CB0OOIHO onepUpyeT
u HEIOCTaTOYHOCTh YMCHUH, | YMEHHUS OCBOCHBI, HO | MPHOOPETCHHBIMHU
IO PsTy MTOKa3aTeseH, JIOITY CKarOTCS YMCHHSMH,
oOygaromuiics HE3HAYUTEIEHBIE MIPUMEHSET UX B
HUCIIBITHIBACT 3HAYUTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTH, CUTyaluax
3aTpyAHEHHS IIPU 3aTPyAHEHUS IPU HOBBIIICHHON
OICpUPOBAHUN YMECHUAMU AHAJIUTUYCCKUX CJIO’KHOCTH.
MIPH UX TIEPCHOCE HA HOBBIC | OMEPAIUsIX, IEPCHOCE
CUTyaluu. yMeHI/Iﬁ Ha HOBBIC,
HECTaHIaPTHBIC
CUTYAIIHH.
BJIaJIeTh: OO6yuaromuiics OO0yyarommiics BIajeeT OOGyuarouuiicst OGyuatomuiicst B
METOZaMuU HE BJIQJICET WU METOJaMH COCTABJICHHUS YaCTUYHO BJIaJICeT MTOJTHOM 00beMe
COCTaBJICHU S B HeI[OCTaTO'—IHOfI MPaKTUICCKUX METOaaMH BJIa1€€T METOdaMH
MPAKTUICCKHUX CTCTICHH BJIAZICET | PEKOMEHIANHUH 110 COCTaBJICHUS COCTaBJICHUS
PEKOMEHAANKUH 110 METOaMU UCII0JIb30BAHHIO MPAKTUICCKUX MPAKTUICCKUX
HCTIOJIb30BaAHUIO COCTaBJICHUS Pe3yJIbTaTOB HAYYHBIX pEKOMEHAAITHH 110 pEKOMEHAAIUH 10
pe3yIBTaToOB MIPAKTHICCKUX HCCIICIOBAHUI B HCTIOJIb30BaHUIO HCTIOJTb30BaHUIO
HAYYHBIX peKoMeHmauit TETUIOYHEPTETUKU B pe3yIBTaToOB pe3yIBTaToOB
HCCIICIOBAaHUH B o HETIOTHOM 00BeMe, HaYYHBIX HaYYIHBIX
TEIUIO3HEPTETHKH WCTIONB30BaHUIO | JIOIyCKAIOTCS HCCIICIOBaHHUN B HCCIICIOBaHUH B
pe3yIBTaToB 3HAYUTEbHBIC OITHOKH, TEIUIO3HEPTETHKH, TEIUIO3HEPTETHKH,
Hay4YHBIX MPOABJIACTCA HaBBbIKU OCBOCHBI, HO CBO6OI[HO MPpUMCHSCT
I/ICCHeIlOBaHI/Iﬁ B HEAOCTATOYHOCTD BJIAACHUS JOITyCKaroTCA TOJIYYCHHBIC HABBIKH
TCIIOOHCPTCTUK HaBbIKaMH I10 pAOY HC3HAYUTCIIbHBIC B CUTyaludax
u rokazaTese, OIIIMOKHU, HETOYHOCTH, | TOBBIIICHHON
Obyuatommiics 3aTpyOHEHUS IPH CIIO’)KHOCTH.

HCTIBITHIBACT 3HAYUTEIbHBIC
3aTpyIHEHUs NpU
MIPUMEHEHNHU HaBBIKOB B
HOBBIX CUTYyallUsIX.

AHATUTUYIECKUX
onepauusx, nepeHoce
YMCHHH Ha HOBEIC,
HeCTaHAapTHbIE
CUTYAIHH.

[ITkabl OLIEHUBAHUS PE3YJILTATOB MPOMEKYTOYHON aTTECTAMUA U UX OIIUCAHUE:

dopma NpoOMeKyTOYHOM aTTeCTAIlUM: 3a4eT.




[IpomexxyTouHas arrectanusi oOydarommxcsa B ¢Gopme 3a4€Ta MPOBOAMUTCS IO
pe3yibTaTaM BBITIOJHEHUS BCEX BUOB yU4eOHOUW paboOThI, MPEIyCMOTPEHHBIX YUECOHBIM
IJJAHOM 10 JAHHOW AUCHUIUIMHE (MOAYJI0), MPU ATOM YUUTHIBAIOTCS PE3YyJIbTAThI
TEKYIIETo KOHTPOJISl YCIIEBAEMOCTH B TeueHue cemecTpa. OleHKa CTeNeHU JOCTUKEHUS
O0OyYaIOIUMUCS TUIAHUPYEMBIX PE3YJbTaTOB OOYyYEHUS MO AUCIUIUIMHE (MOJIYJIIO)
MIPOBOAUTCS MPEIOJIABATENIEM, BEYIIUM 3aHATUS MO AUCHUIUIMHE (MOAYJII0) METOAOM
AKCIIEpPTHOM oO1eHKU. [lo wurToram mNpoOMEXKYyTOYHOW aTTecTaid MO JAUCHUIUIMHE
(MOJTyJTI0) BBICTABIISIETCSI OLIEHKA «3aUTEHO» WIIU «HE 3a4TCHO».

HIxaJuaa
OLICHNBAHHUSA

Onucanue

BeolnosiHeHbl Bce BBl yueOHOW pabOThI, IPELyCMOTPEHHBIE YUYEOHBIM ILIAHOM.
AcnupaHT = IEMOHCTPUPYET  COOTBETCTBUE  3HAHMM, yMEHHM, HABBIKOB
IIPUBEICHHBIM B Ta0JIMIax MOKa3aTesed, OonepupyeT NpHOOPETEHHbIMU 3HAHUSAMU,
3auTeHO YMEHMSAMH, HABBIKAMH, IIPUMEHSET UX B CUTYallUsAX IOBBIIEHHOH ciokHOCTU. [Tpn
3TOM MOTYT OBITh JIOMYIICHBI HE3HAYUTEIbHBIE OIIUOKH, HETOYHOCTH, 3aTPy THECHHS
IpU AHAJIUTUYECKUX OIEpalusAX, IEPEHOCE 3HAHUNM W YMEHMIl Ha HOBBIE,
HECTaHJAPTHBIC CUTYyal[UH.

He BbimosnHeH oauH win Oosee BUAOB Y4eOHOMl paOOTHI, IpPerLyCMOTPEHHBIX
y4eOHBIM IUIAHOM. ACHHPAHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHMUH,
YMEHHM, HaBBIKOB IMPUBEICHHBIM B TaOMMUAX [OKas3aTesed, JOIyCKaloTCs
3HAYUTENIbHbIE OIIMOKH, NMPOSBIIAETCS OTCYTCTBHE 3HAaHUM, yMEHHUI, HaBBIKOB IO
psAoy ToOKa3aTesel, aclUpaHT UCHBITHIBAET 3HAYUTENbHbIE 3aTPYJHEHHUS IpU
OINEPUPOBAHUY 3HAHUSAMHU M YMEHUSMH IIPH UX NIEPEHOCE HA HOBBIE CUTYALIUH.

He 3auteno

@OHIIbI OIIEHOYHBIX CPEJCTB TPEJCTABIECHbl B MNPUIIOXKEHHUSIX K padouei
IIPOTPaMME.

7. YueOHO-MeTOANYeCKOe U HHPOpMAIIMOHHOE 00ecreuyeHre JUCHUIJINHbI

a) OCHOBHAas JiUTeparypa:

1. ITHCT 468-2020. «PecypcocOepexenne. BTopuuHbie pecypchbl B BTOPUYHOE
CBIPHE».

2. MouceeB b.B. IlpombllieHHas TEIIOdHEpPreTUKa [DIeKTpOHHBIM pecypc]:
yueb0. / b.B. Moucees, FO./[. 3emenkoB, C.FO. TopomoB. — DIeKTpoH. naH. —
Tromensn: TromMI HI'Y, 2014. — 236 c.

3. Cyxonkuii A.b. Bropuunbie 3HEpreTHYecKrue pecypcehbl: y4ed.-MeTo . mocooue
JUIsL CTYJIEHTOB YUYPEXJEHUU BbIcIIero oOpazoBaHusi mo crneuuaibHocTH 1-43 01 06
«OHeprod(PpHeKTUBHBIE TEXHOJIOTUU W JHEPreTHYeCKUil MeHemkmeHT» / A.b.
Cyxomkuit. — Munck: BI'TY, 2014. — 174 c. https:/elib.belstu.by/bitstream/
123456789/14215/1/suxockii_vtorichnye-ehnergeticheski e-resursy.2014.pdf

4. Tennosnepretuka u temnorexHuka: CnpaBounas cepus: B 4 ku. Ku. 4.
[IpombIliUIeHHAS TETUIOAHEPreTHKa W TEINIOTEXHHUKA: CIPABOYHHMK [ DJICKTPOHHBIN
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pecypc]: cnpaB. — DnekTpoH. gaH. — MockBa: Uznarensckuii jom MOU, 2007. —
632 c.

5. Ca3anoB b.B. [IpowmblllieHHBIE TEIUIOAHEPTETUYECKUE YCTAHOBKU U CUCTEMBI:
y4e0. mocobue ais By30B [DIEKTpOHHBIN pecypce]: yuebd. mocodue / b.B. Cazanos, B.1.
Curac. — DnekTpoH. naH. — Mocksa: U3narensckuii njom MOU, 2014. — 275 c.

6. IlporaceBuu A.M. DHeprocOepekeHMe B CHUCTEMaxX TEIIOra30CHA0XKEeHMUS,
BCHTWISALIMA ¥ KOHIUITMOHUPOBAHUS BO3ayXa [DIEKTPOHHBINA pecypc]: yded. mocobue
— DNeKTpoH. f1aH. — MuHck: HoBoe 3Hanue, 2012. — 286 c.

0) 1OMOJIHUTEILHAS JIUTEepaTypa:

1. Tpurenepaiuss 5SHEPruM B TYpOOJETAaHICPHBIX YCTAHOBKAX Ha JIMOKCHUJE
yriepoaa / A.B. Oscsuuuk, H.A. Banbuenko, I1.A. KoBanbuyk, A.W. ApmryHoB //
Bectauk ['omenbckoro rocyaapcTBEHHOro TeXHHMYECKOro yHupepcutera umenu I1.0.
Cyxoro. — 2019. — Ne 2. — C. 41-51. — ISSN 1819-5245. — TeKcT: 3IeKTpOHHBII //
Jlans: ANEKTPOHHO-OMOIMOTEUHAS cCUCTEMA. — URL:
https://e.lanbook.com/journal/issue/313255.

2. ABuiioBa, B.B. DHepreTuueckas u cbipbeBasi 0€30MaCHOCTD : yueOHOe rmocooue /
B.B. ABunoBa. — Kazans: KHUTY, 2017. — 300 c. — ISBN 978-5-7882-2326-1. —
Texcr: snexktponHslid /  JlaHb: 35eKTpoHHO-OMOMMoOTEeyHass cucrema. — URL:
https://e.lanbook.com/book/138411.

3. KpyrnoB I'.A. TennorexHuka [DaeKTpoHHBIN pecypc]: yueO. mocoodue / I'.A.
Kpyrnos, P.1. bynrakosa, E.C. Kpyrnosa. — Onekrpon. gaH. — Cankrt-IleTepOypr:
Jlanp, 2012. — 208 c.

4. Jluua A.I'. DHeprocOepekeHHe B CYIIWIBHBIX YCTAaHOBKaX [DIEKTPOHHBIN
pecypc]: yue6. mocodbue — DnektpoH. naH. — MBanoso: UI'XTVY, 2012. — 48 c.

5. KynunoB A.A. DHeprocOepexeHue B TEIJIOIHEPTETUKE U TEIJIOTEXHOJIOTHIX
[OnekTponnsiii pecypc] / A.A. Kynunos, C.K. 3uranmmna. — DJEKTpOH. JaH. —
Mocksa: Mammnoctpoenue, 2011. — 374 c.

6. IlapamonoB A.M. Cucrembl BO3AyXOCHAOXKEHUS MPEANPUATUNA [DIEKTPOHHBIN
pecypc]: yue6. mocodue / A.M. IlapamonoB, A.Il. CtapukoB. — DIEKTPOH. JAaH. —
Canxkrt-IletepOypr: Jlans, 2011. — 160 c.

7. beictpurikuii I'.®. CrnpaBouyHas KHUTa MO HEPreTUYECKOMY OO0OpYI0BAHUIO
NPEANpUsATAA W OOIIECTBEHHBIX 3JaHUN [DneKkTpoHHBIM pecypc]: cnpas. / [.O.
beictpunknii, 3.A. KupeeBa. — OnektpoH. 1aH. — MockBa: MammnocTtpoenune, 2011.
— 592 c.

B) IporpaMMHoe o0ecrieyeHue U MHTePHeT-pecypcehl:

[IporpamMMHOe obecrieueHue He MPeayCMOTPEHO.

BapuaHTbhl KOHTPOJIBHBIX 33aJlaHUM 1O AUCIUIUIMHE MPEACTABICHBI HA CalTax:
http://i-exam.ru.

[Tone3nbie yueOHO-MeTOAMYECKUE U WH(OPMAITMOHHBIE MAaTePUATBI TIPEACTABICHBI
Ha cauTax:

https://e.lanbook.com/journal/2560

https://e.lanbook.com/journal/2416

DnekTpoHHas oubsmoreka — https://online.mospolytech.ru/course/view.php?d=7621

OBbC «YHuBepcuteTckas oubnnoreka onnaitn» — https://biblioclub.ru

11


http://i-exam.ru/
https://online.mospolytech.ru/course/view.php?d=7621
https://biblioclub.ru/

OBC «Jlanp» — https://e.lanbook.com

OBbC «Znanium.com» — https://new.znanium.com

Oo6pazoBarenpHas wiatopma FOpaiit — https://urait.ru

HanmonanpHas anmekTponHas 6ubimorteka — https://rusneb.ru

Ha xkommbroTepax (kadenpbl, KOMIIBIOTEPHBIC KJIAcChl) — IO  MPSMOH
cceutke http://172.16.3.18:8080/docs/ cmpaBounas cuctema «Texskcmept» (AO
«Komexcy)

8. MarepuajibHO-TEXHHYECKOE O0ecnedeHrue UCIIMIIMHBI

CneunanusupoBanHas ydeOHas Jsaboparopusi kadenpsl  «lIpombinieHHas
tero3HepreTrka» Ayn. AB2406, ocHaleHHas 1a00paTOPHBIMU yCTAHOBKAMMU:

- «Ompenenenne kodpduimeHTa TEMIEPATYPONMPOBOAHOCTH CTadl METOJIO0M
PETYJISIPHOTO PEKUMAY;

- «Omnpenenenne kod(p(UUHEHTAa TEIUIONEPENAYnd MPU BBIHYKIECHHOM TEUEHUHU
XKUIKOCTH B TpyOe (TpyOa B TpyOe)»;

- «Onpegnenenne Ko3(pPpuuueHTa Teronepeaaud METOA0M PETYIISIPHOTO PEKUMAY;

- «Ompenenenne kod3(pPUIMEHTa TEMJIOOTAAYU MPHU IMY3bIPPKOBOM KHUIICHUH
KUJKOCTH HA [WIHHAPE»;

- «Ompenenenre kod3(pPUIMEHTa TEIUIONPOBOAHOCTH TBEPABIX TEJI METOI0M
LHUJUHAPUYECKOTO CIIOSD.

Mynbrumenuitnas ayautopus kKadeapbl «lIpombllieHHass TEMIOHEPTETUKA»
Ayn. AB2415, ocHanieHHasi OprTeXHUKONW U MyJbTUMeANa cpeactBamu (rpoextop, [TK
u 7ap.), a Ttakke ayautopuun kopmyca YPBAH.TEXHOI'PAJl WuHOBanmoHHO-
o0Opa3oBarenpbHOr0 KoMIuiekce «TexHorpam», KOTOPBIA PacloyioKEH Ha TEPPUTOPUHU
BJIHX.

9. MeToan4yecKkue peKOMEHIAIUU JIS PenogaBaTeJis

[IpenogaBanne  AuCUMIIMHBL ~ «TEXHOMOTMM  WCIMOJB30BAaHUSA  BTOPHYHBIX
HSHEPropecypcoB» HMMEET CBOEH LIEJbI0 O3HAKOMUTH ACIHUPAHTOB C JOCTHKCHUSIMH B
00J1acTh TEXHOJIOTUN MCHOIb30BaHUS BTOPUUHBIX 3HEPTOPECYPCOB, MPOEKTUPOBAHUS U
DKCIUTyaTallil  TETUIODHEPTreTUYECKUX  YCTAaHOBOK, JOOUTHCA  YSICHEHUS  UMHU
3G (PEKTUBHBIX METOJOB MOJEIUPOBAHMS, pacueTa MPOMBIIICHHOTO 000pYy/IOBaHUS U
HPHEPrOyCTAHOBOK, MOPAJIKA WX MPUMEHEHUS, MPUBUTh WM MPAKTUYECKUE HABBIKU
MCIIOJIb30BAHUS ATUX 3HAHUM.

[IpenogaBanye TMCIUILIMHBI ocyiecTBisieTcs: B cooTBeTcTBUU ¢ PI'OC BO.

Llenvto METOAMYECKUX PEKOMEHIAIMK SIBISICTCS TMOBBINIEHUE 3(PPEKTUBHOCTU
TEOPETUYECKIX M MPAKTHUECKUX 3aHATUN BCIEIACTBUE OOJiee YETKOW MX OpraHU3alluu
npernojaBaTesieM, CO3JaHMs IEJIeBBIX YCTAHOBOK MO KaXKIOM TeMe, CUCTeMaTH3alliH
MaTepuaga IO Kypcy, B3aUMOCBSI3M TE€M Kypca, TMOJHOTO MaTepUaTbHOTO W
METOJIMYECKOro o0ecrieueHus 00pa3zoBaTeIbHOrO Mpoliecca.

Cpeocmea obecneueHus 0C80eHUSL OUCYUNTIUHDBL

[Ipy wu3yyeHUM [AUCLUUIUIMHBI PEKOMEHIYETCS HCIIOJIb30BAaTh  CJIEAYIOLINE
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CpeACTBa:

— PEKOMEHyEMYI0 OCHOBHYIO U JONOJHUTENBHYIO JINTEPATYPY;

— METOJIMYECKHUE YKa3aHUs U MOCOOuS;

— KOHTPOJIbHBIE 33JIaHUs JUIsl 3aKPEIJIEHUS] TEOPETUYECKOTO MaTepraa;

— DIJIEKTPOHHBIE BEpPCUU (PelepalibHbIX 3aKOHOB, YYEOHHKOB M METOJUYECKUX
yKa3aHUW JJIs1 BBIMOJHEHHMS] TMPAKTHUYECKUX PAadOT M CaMOCTOSITENIBHON pPadOThI
aCIIUPaHTOB.

Memoouueckue pekomeroayuu no Opeanu3ayuy U3y4eHus OUCYUNIUHbI

Jns MaKCMMalbHOIO YCBOEHHSI JHUCHMIUIMHBI PEKOMEHAYETCS U3JIOKEHUE
JIEKIIMOHHOTO MaTepHalia ¢ 3JIeMeHTaMu 00CYKJICHHUS.

B xauecTBe METOAMKY NMPOBEICHUS NIPAKTUYECKUX 3aHITUI MOXKHO MPEITIOKHUTH:

1. Cemunap — 00Cy>KJieHUE CYIIECTBYIOIIMX TOUYEK 3pEHUs Ha MPoOJIeMy U IIyTH €€
pelIeHus.

2. TeMarnyeckue OOKJIaAbl, MO3BOJISIIOUIME BBHIPAOATHIBATh HABBIKK ITyOJIUUYHBIX
BBICTYILJICHHAM.

JIns MakCMMajabHOTO YCBOEHHSI JUCUMIUIMHBI PEKOMEHIYETCSl MpPOBEICHUE
MMCbMEHHOIO OmNpoca (TECTHPOBAaHME) AaCHUPAHTOB [0 MaTepHallaM JUCUUILIMHABI.
[TogOopka BOMPOCOB [JIsi TECTHUPOBAHUS OCYLIECTBISIETCS HA OCHOBE H3YYEHHOT'O
TEOPETHYECKOT0 MaTepuara.

JIns OCBOEHMS HAaBBIKOB ITOMCKOBOM W MCCIEAOBATEIBCKOW JEATEIBHOCTH
aCIUpaHT THUIIET KOHTPOJbHYIO paboTy wiam pedepar mo BbIOpaHHOU (CBOOOIHON)
TEME.

Jlexyuu IPOBOJATCS B OCHOBHOM ITOCPEICTBOM METOJA YCTHOTO H3JIOKEHUS C
3JIEMEHTaMU IPOOJIEMHOT0 10AX0/1a U OeceIbl.

Cemunapckue  3amamus MOTYT  UMEThb  pasHble  Qopmbl  (pabora ¢
HCCIIEIOBATENIbCKOW JINTEPATYpOW, AaHAIU3 JAaHHBIX HOPMAaTUBHOW U CHPABOYHOMU
JUTEpATyphl, CIyLIaHWE JOKJIaJA0B U [p.), BbIOMpaeMble IMpenojaBaTesieM B
3aBUCUMOCTH OT UHTEPECOB ACMHUPAHTOB U KOHKPETHOMN TEMBI.

Camocmoamenvnas paboma aCIUPAHTOB BKJIOYAET B ce0S  BJIEMEHTHI
pedepupoBaHisi M KOHCHEKTHPOBAHUS HAYYHO-UCCIEAOBATENIbCKOW JIUTEpaTyphl,
MOATOTOBKY M HANMCAHUSl HAYYHBIX TEKCTOB, OTPAOOTKY HAaBBIKOB YCTHBIX MyOJUYHBIX
BBICTYILJICHUM.

[IpoBepka kadyecTBa yCBOEHHUS 3HAHMA B TEYEHHE CEMECTpa OCYIIECTBISETCS B
yCTHOM ¢opMe, MyTeM O0OCyX AeHHUs MpoOsieM, BBIBOJUMBIX Ha CEMUHApax M
NUCHbMEHHOW, IyTEM BBINOJIHEHUS aClUpPAHTaMU DPAa3HBIX MO (OopME U COAEPKAHUIO
paboT U 3aaHUM, CBA3AHHBIX C MPAKTUUYECKHMM OCBOCHHMEM COJAEPIKAHUS TUCLUIUINHBI.
AcnupaHThl IEMOHCTPUPYIOT B XO0J€ NMPOBEPKH YMEHUE aHAJIU3UPOBATh 3HAYNMOCTD U
BBISIBJISTH CICHM(PUKY Pa3TUUHBIX MPOOJIEM U TEM B paMKaxX M3ydaeMON JUCLUILTUHBI U
ee KOMIIOHEHTOB, 3HaHHE HAy4YHOW U y4eOHO-METOJUYECKOW JIUTEepaTyphl. Tekylas
MpOBEpKa 3HAHMM MU YMEHUW aCHHUPAHTOB TAKXKE OCYIIECTBIISIETCS 4epe3 MpPOBEICHUE
psiga TPOMEXYTOUYHBIX TecTupoBaHuil. HrtoroBasi arrtecTaluss 1O JUCUUILIAHE
MpEANnojaraeT 3K3aMeH, Ha KOTOPBIX MPOBEPSETCS YCBOEHHWE MaTepuasia, yCBOCHUE
0a30BbIX MOHATUHN AUCLHUIIAHBI.
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[Iporpamma coctaBieHa B COOTBeTCTBUM ¢ DenepaibHbIM TOCYIApPCTBEHHBIM
o0pa30BaTeNbHBIM CTAaHAAPTOM BBICIIETO OOpAa30BaHMsI MO HAIMPABICHUIO MOATOTOBKH
13.06.01  «Dnextpo- u  TemwnoTexHukay U npopuwmo  «IIpomblneHHAs
TEIUIOAPHEPTETUKAY.

ABTOp

[Ipodeccop kadenprl «[IpombliiieHHas TEMIOIHEPTETUKAY
1.T.H., ipodeccop C.[. KopHees

[Tporpamma obcyxnena Ha 3acemannu Kadeapsl «I[poMbIIIIeHHAS TETIIOIHEPTCTHKAY.

ITpoTtoxon ot 30.08.2021 r. Ne 1.

3aBenyromuii kadeapoit «IIpompliiyieHHas! TETIOPHEPTETUKAY

K.T.H., JIOLICHT JILA. MapromuH

PykoBoautens OOII C.[. Kopueen
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[Tpunoxenue 1
CTpyKTypa U coepkaHue JMCHMILNINHBI « TeXHOJI0rnu UCIo/Ib30BaHNsI BTOPUYHBIX JHEPropecypcoB» Mo HANPaBJIeHUIO
noaAroTtoBkM 13.06.01 «3JIeKTPO- M TEMIOTEXHUKA»

Paznen

Cemectp

HC}ICJ’IH ceMECTpa

Bunpt yueOHOI paboThl,
BKJIFOYasi CAMOCTOSITEIILHYFO
paboTy CTyIECHTOB, U
TPYIOEMKOCTH B Hacax

Busl camocTosTeNnsHOM
paboTHI CTYyJEHTOB

DopMBI
aTTecTal|
uu

CP

Jq | II/C | Jlab C

T QA

K.II Pedepa

T

< -1

K/

Tperuii cemecTp

1.1

IIpeamer, 3amaul M cojepxkaHWe JUCHMIUIMHBI. MecTo  cHcTeM,
HCIOJIb3YIOIUX BTOPHMYHbIE JHEPropecypchl B CTPYKType 3HepreTu4ecKoro
KoMILIekca mnpeanpuaTus. IIpuHnunsl 3¢ @eKTHBHOrO HCNOJIb30BAHUS
HM3KONMOTEHIUANbHOH TemnoBoii JHeprnu. OCHOBHBIE TEPMHHBI U
onpeseeHHUs.

Toproune, Tenioppie BOP, BOP uzobiTounoro napiaenus. Mcrounuku BIOP
HA MpeINpUITHAX He(TerasoBoro M JHEPreTHYECKOro KOMILIEKCa M HX
o0bembl. [IpuyMHBI HEJOCTATOYHOrO HCNOJbL30BaHUsI BOP B pasimuHbIX
OTpaciasix NMPOMbIIJIEHHOCTH. TemmnepaTypHblii ypOBeHb TEXHOJOTHYECKHX
M TeIJIOTeXHOJOrnyeckux mnpoueccoB (arperaroB). IlpuHuunbl u o0uue
YCJIOBHUSI CO3aHUS TEXHOJOTHYECKHX CXeM II0 Hcnoab3oBannio BOP.

1.2

BbIx0[l BTOPUUYHBIX 3HEPIETUYECKUX PECYPCOB U HKOHOMHS TOILIMBA 34 CUET UX
UCIIOJIb30BaHMs1. PacueT mpoueccoB cxkUranusl U rasudukayuy TomimBa.
(mpakTHUYeCKOE 3aHITHE)

1.3

TenuioBoii 6ananc npouecca (arperara). KIIJl npon3BoacTBeHHOI0 arperara
¢ JONOJHUTEJBbHBIM TEIUIOUCIO0/Ib30BaHieM. PerenepaTuBHbie (3aMKHYTbIE)
U JHepreTHYecKHe YCTAHOBKHM € HCIOJIb30BAHMEM TEIUIOBBIX M TIOPIOYMX
BJP. Pacyer 3KOHOMHHU TOIUIMBA INPH pereHepaTHBHOM MCHOJIH30BAHMH
Tem10BbIX BIOP. Ouenka o6bemoB BOP Ha npoMbIIIeHHOM NpeANpPUSTHH.
YopoueHHasi MeTOAMKA TeIJIOTeXHHMYECKHX pacyeToB ISl ONpedeJeHHs
pecypcoB TellIoBbIX U roprounx BOP.

1.4

TernoBoit n MaTepuaIbHBIN OaaHC KOTENIHLHOW ycTaHOBKH. TenoBoi u
MaTepualbHbIA 0ataHCc MUPOIM3HON YCTaHOBKH (ITPAKTHUECKOE 3aHSITHE)
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1.5

PereHepaTopl,I U peryneparopbl NPpOMbIINIJICHHBIX neqeﬁ, KoT/JI0arperaToB

H FaSOTypGI/IHHLIX YCTAaHOBOK — KOHCTPYKTHUBHBLIE 0COOEHHOCTH H
XapaKTCePUCTUKHU. KOTJI])I-yTl/IJII/BaTOpr, HCHAPUTEJIbHBIE U Boaorpeﬁm,le
nmakerol - 00JaCTh NPUMEHCHHUHA, KOHCTPYKTUBHBIC XapaKTC¢PUCTUKH,

NMPUHIUNBI POEKTHPOBAHUA U IKCILTyaTauuu. KoOHTaKTHbIE 1 KOHTAKTHO-
MOBEPXHOCTHBIE Terioo0MeHHnkHn. Hcnoab3oBaHue CKPLITOH TeIIOThI
napooopa3zoBanus ¢ neiabio nopbimieHuss KIIJ[ ycraHoBkM M u3BjIeYeHUA
aucTu/IATa. TemyioBole TPyObl U TePMOCH(OHBI U TEIMI000MEHHUKH HA MX
ocuoBe. IlapoxommpeccopHble H aJACOPOIMOHHBIE TeMJIOBbIe HACOCHI —
OCHOBHbIE XaPAKTePHUCTHKH M 00JacTH mnpuMeHeHuss. TumoBbie W
HETPAAMIUOHHbIE CXeMbl KOMILIEKCHOTO  HMCHOJIH30BAHHSI  TEIJIOTHI
MPOAYKTOB CrOpaHus TOIJIMBA.

1.6

Pacuer OnoraszareHepatopoB (MeTaHTEeHKOB). IIpuMepsl pacueTa MaTepHaIbHOTO,
9HEPreTHYECKOr0 U IKCEePreTHYecKoro OanaHca TEXHOIOTMYECKHX IPOIECCOB.
(TIpakTHUYECKOE 3aHITHE)

1.7

Oo0bembr BOP na KC MarmcTpaiabHBIX ra3onpoBoioB. PereHepaTmBHBIN
HArpeB KOMIIPECCOPHOIO BO3AyXa. BeIicokoTeMnepaTypHblii MOAOrpeB
TOINIMBHOT'O I'a3a — TEXHOJIOTHYeCcKHe U TeIJIOTeXHH4YecKHue NMpeuMylecTBa.
Tennopukanusi ¥ ropsiuee BoJOCHAOKeHHe HA 0a3e TEMIOTbI BBIXJOMHBIX
razoB I'TY. Ucnoan3oBanue cOpocHoro raza KC B kavecTBe TOIIMBHOIO
raza. IlpombllieHHbIe 3HeprocOeperamomme cxembl. Ilapora3oBbie
yeranoBku Ha KC. Ilapora3oBble HUKJIBI — MPEUMYIIECTBA U TeXHUYECKHUE
pemienusi. TexHosoruyeckoe 000pyaoBaHMe U TeXHMYecKoe olecmeyeHue
NMAapora3oBbIX yCTAaHOBOK. KoMmiiexkcHoe ucnosnb3oBanue raza na KC.

Hapk TeXHOJIOrH4eCKUX neyei raso- " HedTenepepadoTKM;
TemJI0TeXHU4YecKne NMoKa3areJn arperartos, pe3epBbl BOP.
IIpyHOMNUanbHBIE CcXeMbl YTHJAM3AIUM TemaoBbIX BIP ot TpybuaThIx
nedyeii, mojporpesarteseii nmpupoaHoro rasa u HedTH. PexyneparuBHbIC
(3aMKHYTbIe) M OTKpBbITbIe (3HepreTHyeckHe) cXeMbl KOMILIEKCHOIO
HCNOJIb30BAHUSA TemJa. BoBiieueHne B TOINIMBHO-IHepreTHYeckuii 0ajaHc
npeANpUsTHii cOPOCHBIX ((paKkeabHBIX) FA30B B KayecTBe KOTEJIbHO-NEYHOI0
TOIJIMBA.

1.8

TemnoBoii n MaTepraIbHbIN OaJlaHC KOTJIA-YTHIM3aTOPa (TPaKTHUECKOE 3aHsTHE)

1.9

CocTaB M TeNJOTeXHHMYECKHE XAPAKTEPHUCTHKH MONMYTHOIO ra3a OCHOBHBIX
HeTaHbIX MecTOpo:kaeHui P®. CymecTBylomue MeToAbl NepepadoTKH H
cxuranns HedraHoro rasa. IIpmHDMNUHANBHBIE CXeMBbI KOMILIEKCHOIO
HCNOJIb30BAHUS HePTAHOrO0 Tra3a HAa TMPOMBICIEe ¢  BbIPa0OTKOI
JJeKTPHYECKOH JHEPrHH HA MOOMUIBHBIX NAPOra3oBbIX JJIEKTPOCTAHIHAX
(). TennorexHuueckue, IKOHOMHYECKHE " JIKO0JOTHYeCcKHre
xapakTtepuctuku .

«boabie W Majable IbIXaHu#» pe3epByapoB. KoanuyecTBeHHbIE INOTEpH
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YriieBoa0poaoB INpHu XPaHCHUU He(l)TeleO}IyKTOB. MeToabl COKpameHus
morepb - YMEHBUIICHHE Ta30BOIo o0bemMa pe3epByapoB; OXJIAKACHUE
Heq)TerOlIyKTOB npu XPpaHCHUH] NMPpUMEHCHUEC ra3’oBoi 00BSI3KH
pe3€pByapHOro mapka; MCINOJAb30BAHHEC IUIABAKOINUX IOHTOHOB; XpPaHCHHE
Heq)TerOlIyKTOB moa H30bITOYHBIM JaBJIEHHEM. Y THJIH3AIMS MpPOAYKTOB
HCHIapeHUusl pe3epByapoB B Ka4decCTBe KOTCJIBHO-IICYHOI'0 TOIIJIMBA.
HpHHHHHﬂaﬂbele CXE€MbI U TCXHUYCCKHUE XaAPAKTCPUCTHKH METOoda.

Mertoipl pacueTa armnapaTtoB CUCTEM OYHCTKH Ia30BOT0 MOTOKA OT BPEIHBIX
MpUMECEei, CONPSDKEHHBIX C YTUIN3AIMOHHBIMHE amnapaTaMu (IpakTHYeCKoe
3aHIATHE)

1.11

O0BbeMBbI TPAHCIIOPTHPYEMOTO ra3a M mapamMeTpsl padoThl MarucTpaabHbIX
razonpoBojoB. I'azopacnpenenureibible cTanun U nyHkTol (C'PC u I'PII).
CucreMbl ¥ JKCIUIyaTallMOHHbIE  MOKAa3aTell  pacHpeaeJHTeIbHBIX
ra3onpoBo/I0B. YcrpoiicTBo " TeXHUYeCKue XapaKTePpUCTUKH
NMPOTUBOABJIEHUYECKUX ra3oBbIX TypOuH (TypOoaeTaHiepoB).
TexHoJiorH4ecKue cxemMbl yTwiauzanud BIP u30bITOYHOro aBjieHHMs €
HCHOJIb30BAHMEM TYpPOOJAeTaHAepOB s BBIPA0OTKU JJIEKTPUUECKOI
JHEpPruu.

KoMnuiekcHble  MHOrOCTynmeH4YaTble  CXeMbl  HMCHOJB30BAHMS  TelJa
NMPOAYKTOB CropaHus YrjeBoaopoanoro tomausa. Iloacuer r3¢pdpekTuBHOCTH
KOMILIEKCHBIX JHeprocoeperaomux YyCTAHOBOK Ha 0a3e 00001EHHBIX
XapaKkTepUCTHK TomauBa. OmpenejeHne HHTErpajJbLHOT0 YKOHOMHYECKOTO
3pdeKTa KOMIUIEKCHBIX YCTAHOBOK € YYeTOM YMEHbIIEHHSI YAeJbHOI0
pacxoia TOILINBA, METAJJIOEMKOCTH YCTAHOBOK, CHIKEHHS IKOJOTrHIeCcKOit
HATPY3KH HAa OKpPY/KAOIIYI0 Cpely U YJIy4YIIeHHs TeXHOJOTrHIeCKHX
nokasarteJieil mpouecca.

Pacuer  xapakTepuCTHK  TypOOIETaHAEPOB. Pacuer  SKOHOMHYECKOMH
3(1)(1)CKTI/IBHOCTI/I HCIIOJIb30BAHUA DJHEPTETHUCCKUX OTXOHAOB TEXHOJOTHYECKOTO
mpoliecca (MPaKTUIeCKOoe 3aHATHE)

®dopwma aTTecTaluu

5-6

Bcero gacos mo JAUCHUIUIMHE B TPETHEM CEMECTPC

12

12

48
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[Tpunoxenue 2

MMHUCTEPCTBO OBPA30OBAHUS 1 HAVKU POCCUMCKOM OENEPAIIVN
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ/PKETHOE OBPA30OBATEJIBHOE YUPEXK/IEHWE BBICIIIEI'O OBPA3OBAHIA

«MOCKOBCKHUM HOJIHTEXHI{I"{ECKPII?'I YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

Hanpasnenue noarotosku: 13.06.01 DnekTpo- ¥ TEIIIOTEXHUKA
OIT (mpoduib): «IIpombIlIUIeHHAS TETUIOHEPTETUKAY
®opma 00yueHHs: OuHas

Kadenpa: «[IpoMbIneHHas TEIIOIHEPTETUKA»

®OHJA OHNEHOYHBIX CPEACTB
MO ANCIMIIVINHE

«TexHo010ruN UCTI0JIBL30BAHNS BTOPHUYHBIX IJHEPropecypcoB»
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2021



IHacnopt ¢oHIa O1LIEHOYHBIX CPEICTB

Tadmuma 1
K IPWIOKEHHUIO 2

TexHOJ0IruM UCII0J1b30BaAHUS BTOPUYHBIX JHEPIropecypcoB

®I'OC BO 13.06.01 Ds1ekTpo- U TeNJI0OTEXHUKA

KOMIIETEHIIUH Ilepeuenn TexHosorust dopma Crenenu ypoBHeil 0CBOEHHUS
MHAEKC, ®OPMYJIUPOBKA KOMIIOHEHTOB ¢dopmupoBanus OLIEHOYHOI'0 KOMIIeTeH Ui
cpe/icTBA
OIIK-1 | BmameHueM METOIO0JIOTHEH 3HATh: Jlexuusi, perieHue | DK3aMeH, ba3oBblii ypoBEHb: BiIajeeT
TEOPETUYECKHUX U OCHOBHBIE METO/IBI CUTYallMOHHBIX TECTUPOBaHUE, METOJIOJIOTUEH TEOPETHUUECKUX U
AKCTIEPUMEHTAIIbHBIX TEOPETHUYECKUX U 3aj1ad, perieHne AKCIIEPUMEHTAIIbHBIX UCCIICIOBAaHUN B
HCCJIEIOBaHMM B 00J1aCTH 3KCHEPUMEHTAIBHBIX CPC CUTYallMOHHBIX obnactu npodeccruoHanbHON
npodeCcCHOHAILHON WCCJICIOBAHHI B 00JIaCTH 3aja4 JIEATEIIbHOCTH.
JEeSITEIIbHOCTH npodeccuoHanbHOM [ToBbIlICHHBIN YPOBEHB: BIaICET
NeSATeTbHOCTH METO/0JIOTUEH TEOPETHUECKUX U
yMeTb: AKCIIEPUMEHTAIBHBIX UCCIEA0BAaHUN B

MIPOBOJIMTH TEOPETUICCKHE
U DKCIIEPUMEHTATbHbBIE
HCCIIEAOBAHUS B 00JIaCTH
npodeccuoHaNbHOM
JIEATENILHOCTH

BJIAJIETh:

METOJIOJIOTHEH
TEOPETUYECKHUX U
IKCIIEPUMEHTAITBLHBIX
HCCIIeIOBAaHUI B 001aCTH
npodecCuOHATbHON
JIeITeIIbHOCTH

obsactu mpodecCuoHAIbHON
JESTEIbHOCTH B HECTAHIAPTHBIX
CUTyaluAax € UX NOCICAYOIHUM
aHaIN30M




TIK-4

CIIOCOOHOCTH COCTaBIISTh
MPaKTUYECKHE
PEKOMEHIAIUHU 10
HCII0JIb30BAaHUIO
pe3yIbTAaTOB HAYUYHBIX
HUCCIENOBaHUN B
TEIJIOOHEPTETUKU

3HATD:
METOJIBI COCTaBJICHUS
MPaKTUYECKUX

pPEKOMEH AU 10
HCIIOJIb30BAHUIO
pe3yJIbTaTOB HAYYHBIX
HCCJICIOBaHUM B
TEIUIOPHEPTEeTUKHU
yMeTh:

COCTaBJISITh IPAKTUYECKHUE
PEKOMEHIallUH TI0
HCIIOJIb30BaHUIO
pe3yJIbTaTOB HAYYHBIX
HUCCIEOOBAaHUN B
TEIJIOOHEPTETUKU
BJIAaJ€Th:

METOJaMH COCTABJICHUS
MPaKTUYECKHUX
PEKOMEH AL 110
HCII0JIb30BAHUIO
pe3yIbTAaTOB HAYUYHBIX
HCCJICIOBAaHUM B
TEMJIO3HEPTETUKH

Jlexius,
CEMHUHAPCKHE
3aHATUS, PEILICHUE
CUTYaIMOHHBIX
3aj1ad,

CPC

DK3aMeH,
TECTUPOBAHUE,
penieHue
CUTYaIlMOHHBIX
3a7a4

ba3o0BbIil ypoBeHB: CITIOCOOEH COCTABIIAThH
MPAKTUYECKHE PEKOMEHIAIUU 110
HCII0JIb30BAHUIO PE3YyJIbTaTOB HAYUYHBIX
MCCJIEIOBAaHUM B TEIJIOPHEPTETUKHU B
CTaHJAPTHBIX CUTYaIIHSIX.
[ToBbIIICHHBINH YPOBEHB: CIOCOOEH
COCTaBJISATh IPAKTUYECKUE
PEKOMEH/Ialli1 110 UCIIOJIb30BAHUIO
pe3yIbTAaTOB HAYUHBIX UCCIEAOBaHUN B
TEIJIOPHEPTETUKU B HECTaHJAPTHBIX
CUTyaIUsAX C UX MOCJIETYIOUIUM
aHaIIM30M
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[Tpunoxenue 3

TunoBble KOHTPOJILHBIE 3aJaHUS WV HHbIE MATEPUAJIbI, HEOOXOAUMbIE JIJIf
OlleHKH 3HAHWI, yMEeHHUI1, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH,
XapakTepu3yoIMX 3Tanbl ((OPMUPOBAHNS KOMIIETEHIIHII B Npolecce 0CBOCHHS
o0pa3oBaTesIbHO MPOrpaMMbl B pAMKaX y4e0HO# JUCHUNIMHBI

HepequL NMPAKTHICCKUX paﬁoT o AMCIOMIIJINHE

1. BeIxoa BTOPUYHBIX SHEPTETUYECKUX PECYPCOB U SKOHOMUS TOIUIMBA 33 CUET UX
UCIIOJIb30BAHUS;

2. Pacuer npotieccoB c:kuraHus v razuduKaiy TOIINBA;

3. TennoBol M MarepuaibHBI OanaHC KOTEJIbHOM YCTaHOBKH. TemnjoBoil u
MaTepualbHbIA OalaHC MUPOIU3HON YCTaHOBKH;

4. Pacuet 6uorazareHepaTopoB (METaHTEHKOB);

5. Tlpumepsl pacuera MaTepUaTbHOTO, SHEPreTUYECKOIO0 M HKCEPreTHYECKOro
OaJlaHCca TEXHOJOTHUYECKUX MPOLIECCOB;

6. TernoBo¥i U MaTepuanbHbIN OagaHC KOTIa-yTUIN3aTOPa;

7. Metoapl pacuera anmnapaToB CHCTEM OYUCTKHA Ta30BOr0 MOTOKA OT BPEIHBIX
IIPUMECEH, CONPSDKEHHBIX ¢ yTWIN3alMOHHBIMU allllapaTamu;

8. Pacuer xapakrepucTuk TypOO1€TaH/IEPOB;
9. Pacuer 3xoHOMHUYECKON 3(DPEKTUBHOCTH HCIOIB30BAHUS IHEPTrEeTHUECKUX OTXOJ0B
TEXHOJIOTHYECKOTO MPOLECCa.

[Ipunoxenue 4
Bomnpocsl K 3K3aMeHy

I. Mecto cucTEM, HCHOOJIB3YIOUIMX BTOPUYHBIE SHEPTOPECYPCHl B CTPYKTYpE
JSHEPreTUYECKOr0 KOMIUIEKCA IIPEAIIPUSITUSA.

2. Ilpunnumner 3)@PEeKTUBHOTO HUCHOJIB30BAHUS HHU3KOMOTEHIIUATBHONW TETUIOBOM
SHEPIHUH.

3. l'oproune, Temnosiec BOP, BOP u30bsiTouHOrO NaBieHus.

4. Ucrounuku BOP Ha mnpeanpuatusx HedTErazoBoro M IHEPreTUYECKOTO
KOMILJIEKCAa U UX OOBEMBI.

5. IlpuunMHBI HEIOCTATOYHOTO HCIOJb30BaHUA BOP B pa3nuuHbIX OTpacisx
MPOMBIIIJIEHHOCTH.

6. TemnepaTrypHblii ypOBEHb TEXHOJOTMYECKUX M TEIJIOTEXHOJIOTHUYECKHUX
MPOIIECCOB (arperaTos).

7. llpuHuunbl W OOIIME YCJIOBUS CO3JaHUS TEXHOJOTHMUYECKUX CXEM TI0
UCIoabp30BaHui0 BOP.

8. TemnoBoit 6ataHc mporecca (arperarta).

9. KII/] mpon3BOICTBEHHOIO arperara ¢ J0MOJIHUTEIbHBIM TEIJIOMCIIOIb30BAHUEM.

10. PereneparuBHBIE  (3aMKHYTBIE) M  DSHEPr€TUYECKHE  YCTAaHOBKU C
HCIIOJIb30BaHUEM TEIIOBBIX U Toprounx BOP.
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11. Pacuer SKOHOMHMM TOIUIMBA MPH PEr€HEPATUBHOM HCIOJIb30BAHUM TEIIOBBIX
BOP.

12. Onienka 06bemMoB BOP Ha mpoMBIIIIIIEHHOM TPEITPUSTHH.

13. VYmpomeHHass METOAWKA TEIUIOTEXHUYECKUX PACUYETOB ISl ONPEACIICHUS
PeCypCcoB TEIJIOBBIX U roprounx BOP.

14. PerenepaTopbl U peKynepaToOpbl MPOMBIIUICHHBIX MEY€l, KOTIOarperaroB u
ra30TypOMHHBIX YCTAHOBOK — KOHCTPYKTHUBHBIE OCOOCHHOCTH U XapaKTEPUCTHKH.

15. KoTibl-yTUIn3aTopbl, UCHAPUTENIbHBIE M BOJOIPEWHBIE MaKeThl - 00JIaCTh
NPUMEHEHUS], KOHCTPYKTHBHBIE XApPAKTEPUCTUKH, TPUHIUIBI TMPOCKTUPOBAHUA U
AKCIUTYaTalUu.

16. KoHTakTHBIE U KOHTAKTHO-TIOBEPXHOCTHBIEC TETIJIOOOMEHHUKH.

17. Ucnonb30BaHWE CKPBHITOM TEIJIOTHI MapooOpa3oBaHUs C UEIbIO MOBBIIICHUS
KII/I ycTaHOBKH M U3BJICUECHHS JUCTUILIATA.

18. TemnoBbie TpyObl U TEPMOCU(DOHBI U TEIMIIOOOMEHHUKH Ha UX OCHOBE.

19. IlapoxomIipeccopHble M aACOPOIIMOHHBIC TEIUIOBbIE HACOCHI — OCHOBHBIC
XapaKTePUCTUKU U 00JIACTH IPUMEHEHHS.

20. TumnoBble U HETPAAUIIMOHHBIE CXEMbl KOMILIEKCHOTO UCIOJIH30BAHUS TEIJIOTHI
MPOAYKTOB CTOpaHUs TOIIUBA.

21. O6bembr BOP na KC MaructpanbHbIX ra30mpOBO/IOB.

22. PereHepaTUBHBIN HArpeB KOMIIPECCOPHOTO BO3ayXa.

23. BpicOokoTEMIIEpaTypHBIM MMOJOTPEB TOILUIMBHOIO Ta3a — TEXHOJOTHUYECKUE U
TEIUIOTEXHUYECKUE TPEUMYIIIECTBA.

24. Tennodukaius U Topsyee BOJOCHAOXEHHWE Ha 0a3e TEIUIOTHI BBIXJIOMHBIX
razoB I'TVY.

25. Ucnonb3oBanue copocHoro raza KC B kauecTBe TOIMIMBHOIO rasa.

26. [IpoMbIlIUIEHHBIE YHEPTOCOEPETAIOIINE CXEMBI.

27. ITaporazossie yctaHoBKM Ha KC.

28. [TaporazoBbie UKl — TPEUMYIIECTBA U TEXHUYECKUE PEIICHUS.

29. TexHoyioru4eckoe o0Opy/I0BaHUE U TEXHUYECKOE 0OecreYeHue mapora3oBbIX
YCTaHOBOK.

30. KommiiekcHoe ncnoas3oBanue raza Ha KC.

31. ITapk TEXHOJOTMYECKUX NE€UeH ra3o- u HedrenepepaboTKH; TEIIOTEXHUYECKHUE
TOKa3aTeu arperaTtos, pe3epesl BOP.

32. [lpuHnunManbHble CXeMbl YTHIIM3AIMU TEIIoBeIX BOP oT TpyOuaThix neuew,
MO/I0rpeBaTeliei MPUPOTHOTO Ta3a U HEPTH.

33. PekynepaTuBHble (3aMKHYTBIE) W OTKPBITBIE (PHEPIETUUYECKUE) CXEMBbI
KOMIUIEKCHOT'O MCTIOJIb30BaHHUS TEIIA.

34. BoBnedyeHue B TOIUTMBHO-YHEPTETUUYECKUN OanaHC MPEANpHUSATHN COPOCHBIX
(akenbHBIX) TA30B B KAYE€CTBE KOTEIBHO-TIEYHOTO TOTUIMBA.

35. O0beMbl U CTeNEeHb YTUIIM3ALMK MOIMMYTHOTO HEPTSAHOTO ra3a Ha MPOMBICIAX.

36. CocTaB M TEIUIOTEXHUYECKUE XAPAKTEPUCTUKH IMOMYTHOIO ra3a OCHOBHBIX
He(TaHBIX MecTOopoXIeHur PO.

37. CyliecTByOIIME METObI MEPEPabOTKU U CKUTAHUS HE(DTSIHOTO Tasa.

38. IIpuHIMNUAIBHBIE CXEMbl KOMIUJIEKCHOTO HCIIOJIb30BaHUsI HEQTIHOTO Ta3a Ha
MPOMBICJIE C BBIPAOOTKOM JJIEKTPUYECKOW HSHEPruM Ha MOOWJIBHBIX MapOTa30BbIX
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anektpoctanuusx (I11'9).

39. TennoTexHUYECKUE, SKOHOMUYECKHE U IKOJIOTHYECKUEe xapakTepuctuku I11'3.

40. «bosbive U Mable JbIXaHUS) PE3EPBYapOB.

41. KonnyecTBeHHbBIE OTEPH YTIEBOJAOPOAOB MIPH XPAHEHUU HEPTEIPOTYKTOB.

42. MeTo bl COKpaIIeHUS IMOTEPh - YMEHBIIICHHE Ta30BOT0 00beMa Pe3epByapoB.

43. MeToibl COKpAILEHUS MOTEPh - OXJIAKACHHE HEPTEIPOAYKTOB MPU XPaHEHUH;
MPUMEHEHHE Ta30BOM OOBS3KM PE3EPBYapHOro Mapka.

44. MeTo1bl COKpalIeHUs MOTEPh - UCIIOJIb30BaHUE IJIABAKOLIUX TOHTOHOB;

45. MeToJibl COKpaleHusi IoTeph - XpaHEeHUEe HEPTEHPOAYKTOB MO U30BITOUHBIM
JABJICHUEM.

46. Yrtunuszanus MNPOAYKTOB MCIAPEHUS PE3EPBYapoOB B KAayeCTBE KOTEJIBHO-
NIEYHOTO TOIIUBA.

47. IIlpuHIIMNINATIbHBIE CXEMBI U TEXHUYECKHE XaPAKTEPUCTUKHU METOIA.

48. OO0BEMBI TPaHCIOPTUPYEMOTO Tra3a W MHapamMeTpbl pabOThl MaruCTPaJIbHBIX
ra3onpoBOOB.

49. I'azopacnpenenutenbubie cTaniuu U myHKTHI (I'PC u ['PIT).

50. Cucrembl H DKCIUIyaTalMOHHBIE  TMOKA3aTEIM  PaCHpeaeIUTEIbHBIX
ra3onpoBOIOB.

51. YCTpoMCTBO M TEXHHUYECKHE XapaKTEPUCTUKA MNPOTUBOJABICHUYECKUAX
ra3oBbIX TypOUH (TypOOJIE€TaHIEPOB).

52. TexHonorumdyeckue cxembl yTuwiauzanuu BDOP M30bITOYHOTO daBieHUS C
UCIIOJIb30BaHUEM TypOOIETaH IEPOB JIJIsi BBIPAOOTKH JIEKTPUUYECKON YIHEPTHUH.

53. KoMIUIEKCHbIE MHOTOCTYIIEHYAThIE CXEMbI MCIIOJIb30BaHUs TEIUIa MPOMYKTOB
CrOpaHusi YriaeBOJOPOJHOTO TOIUIUBA.

54. TloacueT 3(PEeKTUBHOCTH KOMIUIEKCHBIX HHEProcOeperaronmx yCTaHOBOK Ha
6a3e 0000IIEHHBIX XapaKTEPUCTUK TOTUIUBA.

55. OmpegeneHre MHTErPaJbHOTO SKOHOMUYECKOTO 3(PQerTa KOMIIEKCHBIX
YCTAHOBOK C YYE€TOM YMEHbILIEHUS YACIBHOIO PAcX0/ia TOILIUBA.

56. OrmnpezneneHre MHTErPaJIbHOTO SKOHOMUYECKOTO 3(PQerTa KOMIIEKCHBIX
YCTAHOBOK C YYETOM METAJFIOEMKOCTH YCTaHOBOK.

57. OmnpeneneHre MHTErPaJbHOTO SKOHOMUYECKOTO 3(PQexTa KOMIIEKCHBIX
YCTAHOBOK C YYETOM CHIKEHHS IKOJIOTMUECKON Harpy3Ky Ha OKPY KaIOIIYIO CPEAY.

58. OrmpeneneHre MHTErPaJbHOTO SKOHOMUYECKOTO 3(PQerTa KOMIIEKCHBIX
YCTaHOBOK C YYETOM YJIYUYIIEHUS TEXHOJIOTUUYECKUX MOKa3aTesel npouecca.

[Ipunoxenue 5

Ipumepsl 32124 VIl CEMUHAPCKUX 3aHATUHI
3agaya 1. B mnpsIMOTOYHOM pEKymnepaTope CHUCTEMBI YTHUIU3AlWA TEIJIOTHI
JILIMOBBIX Ta30B IMPOUCXOJUT TMOJOTPEBAHUE BO31yXa, pacxoj KoTtoporo 3 Kr/c, oT

temneparypsl 15 °C go 180 °C. I'peroimuii TEMIOHOCHTEND - JIBIMOBBIE Ta3bl IIPHA STOM
oxnaxgarorca ¢ 450 °C mo 250 °C. HauanbHas OTHOCHTENHHAS BIIAXKHOCTH BO3TyXa
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60%. Omnpenenuth TpeOyeMylo IUIONIAJb MOBEPXHOCTH TemiooOMeHa, eciu: o, =60
B1/(M*K), a, =20 Br/(m*-K), 1 =50 Br/(MK), 0 =2 mwm.

3agaya 2. [Ipom3BOAUTENBHOCTh CYIIMJIKA TO ucnapeHHoil Bmare 0,2 kr/c.
HavansHoe cocTosHue Bo3ayxa: Temneparypa 25 °C, otHocurenbHas Biax)HOCTh 60%.
V orpaboTaHHOro Bo3myxa U3BeCTHa ero temueparypa — 80 °C u Temmeparypa MOKpOro
tepmometpa 42 °C. Onpenenurs MacCOBBIA pacxol BO3LyXa Ha BBIXOJE U3 CYIIUIKH U
BBIXOJ 3TOro Bujga BOP.

3amaya 3. JKuakoCTHOM aKKyMyJSTOp TEIJIa 3aKPbhITOrO THUMA CO BCTPOEHHBIM
pekyneparopom umeeT kopryc maccor 700 kr. YaenbHas TENMIOEMKOCTh MaTepuasa
kopryca 0,5 kJDx/(xkr-K). B momoctu ammaparta Haxomutcs 3500 kr Boawl. Haiitu
IUIOIIAJb TOBEPXHOCTH BCTPOECHHOI'O PpEKYIEepaTopa, OOECHEUYMBAIOIIETO Pa30rpeB
ammapara oT HadanbHOU Temmeparypel 20 °C mo xomeunoit — 90 °C 3a 30 mumyT.
[ToTtepsimu Temiia yepe3 CTEHKU anmnapara npenedpeus. Koadduument teronepenauu B
TermooOMeHHuKke npuHATE paBHeIM 900 Br/(M*-K). I'perommii TEIIOHOCHTENDL —
oTpaboTaBimMii map gaBieHueMm — 4 0ap u creneHplo cyxoctu — 0,35 oxnaxmgaercs B
JAHHOM TEIUIOYTUJIM3ALIMOHHOM yCTPOMCTBE A0 MOJIHON KOHAEHCAIUH.

3anaua 4. I[Ipumep pacuera u BhIOOpa CUCTEMBI 00ECIICUCHHUSI MUKPOKJIUMAaTa JJist
MIPOMBIIIUIEHHOT'O MOMEIIEHUS C YTUIIM3AIMel TeIIOThl BHIOPOCHOTO BO3/IyXa.

Hcxonnbie naHnHbIe:

Paiton crpoutenscTBa - MockoBckas 001. BMectumocts - 200 enunui, Bec - 500
KI. 3/1aHi€ OJHOATaXHOE, 0e3depJauHoe, C COBMEIICHHOW KpPOBIIEH, MPSIMOYTOJILHON
(Gopmel pazmepom B miane 21x78 m?. C IByX CTOPOH 3[aHHS Pa3MEIIEHBI IOACOOHBIE
MOMENICHHS U 1o 2 TaMOypa ¢ ABOMHBIMU BopoTamu. KonudectBo BOpoOT - 4, pazMep
3x3 m?. OKHa CIUIOLIHBIE, B A€pPEBIHHOM rnepemiere. [Inomans okon - (1,2x1,2)x109 =
156 m>.

[nomaab MOKPBITHS TEXHOJIOTMYECKOTO NoMeeHus - 21x69 = 1450 M2, IJI0IIa1b
IPOJOIBHBIX CTEH 33 BBIYETOM ILUIOLIAAN OKOH - (69%3,3) x2 - 156 = 300 m2. IInomans
TOPLEBBIX CTeH - (21x4,8)2 - 36 = 166 M>. Tlnomans AByXMETPOBOM 30HBI Moja - 280
M2, ITnomans noBepxHocTH moaa - 279 m2. Ilnomans OTKPLITOM BOAHON MOBEPXHOCTH -
3,94 M. PacyeTHbIE apaMeTPhl HAPYKHOIO U BHYTPEHHETO BO3LyXa:

- pacueTHas TeMIiieparypa X0JI0aHbIX cyTok -40 °C;

- pacueTHas TeMIieparypa XOJ0AHOU MATUAHEBKH -25 °C;

- OTHOCHUTEJIbHAS BJIAXKHOCTh HAPYKHOTO Bo3ayxa 82 %;

- HOpMHpyeMas TeMIiepaTypa Bo3ayxa B nomeuienuu +10 °C;

- HOpMHpYyEeMasi OTHOCUTEIIbHAS BIAXHOCTh 75 %o;

- MAaKCUMAaJbHO JOIYCTUMAasi OTHOCUTEIbHAS BIAXKHOCTH 85 %.

Pacyer HaumHaem c onpeneneHus TpeOYeMbIX MHUHHMMAJIbHBIX 3HAYEHUU
CONPOTHUBJICHUH TeIUIoNepeaaye CTeH U MOKpbITHil. B cooTBeTcTBUU ¢ dhopmynamu 28,
29 [3] umeem:

- IIS1 CTEHBI

(10 - 40)

R, =
o czmil[]—tpj,

5

- IJ1S1 IOKPBITHM
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pw __ (10-40)
T oy 0810 -t

TemnepaTypy TOYKH pochl (t,) OIpenenum 1o J — o guarpamme.
I[Mput,=10°Cuj,=75%,t,=6,0 °C.

[To popmynam 33 - 35 [3] onpeaernsieM 3HAYCHUS Olger, Ols ok

o = 166310 - 6 +575%0,95%0,94%0,75% (1,012 - 0,22+ 0,75)%

200010535002 2896
456

*013% '0,995'[ .

] =264 +7.0="964 Br/m® °C

o, =2162[08(10-61+575 095 0,63 0,7 0847 0,37 %

 2000,105-%/500? .0,995[28,9 -6
1450

rae: € = 0,94 - cTeneHb YepHOTHI CTEH U3 TIIMHSHOTO OOBIKHOBEHHOT'O KUPIIAYa;

€nox = 0,63 - CTENEHb YEPHOTHI TUIUTHI IEPEKPBITHS;

1, = 0,995 u t, = 28,9 °C - panguanumonHas cocrasisiomas npu t, = 10 °C;

Kporn = (1,012 - 0,225;) , T11€ js - B AOJIAX €IUHUIIBL;

Jer = 0,13, Jnox = 0,37 - npu mmpune 3nanus 21 m.

— 3| ]
£y, = 0,1054/5007 11 00BbeKTOB BecoMm 500 Kr.

] =32+392=712B0/m* "

Eu el
3Has Olger U Ol ok, OTIPEICTUM TPEOYEMbIC MUHUMAJIBHBIC 3HAUCHUS Foa u L
RE_= 10740 00740 0B
964010 - 6)
10 - 40

T =
TR 712:08010-6)
I[To dopmyne 27 [3] ompenensem TpedyemMoe TEPMUUECKOE COMPOTUBIICHUE

KOHCTPYKIIMU CTECHBI

R = 1297 SIS 115 w* = C/Br,
9,64 23

=219 w° * O/Br

I'ne: 0 - ykas3bIBaeT Ha OTCYTCTBUE (PAKTYPHOTO CIIOA.

[IpMHUMAIOTCS CTEHBI M3 KEPAMHYECKOr0 KMpIIHYa 10 NPHIIOKEHUIO 6, Tab. 1 mo
I'OCT 7484-69

d=10,72 m; Re; = 1,29 M?-°C/BT, ctoumocTts 34,2 py0./m°.

TpeOyemoe TEpMHUYECKOE CONPOTHMBIECHUE YTEIUISIOMIErO CJI0S COBMELICHHOTO

MOKPBITHSA COCTaBUT:
1 1

RER =104 - - -0,252=1759 u* * C/Br,
12 23

rae: 0,252 m*-°C/BT - cyMMapHOE TEPMHUYECKOE CONPOTUBIECHUE BO3MYLIHON
MPOCIIONKY PYJIOHHOTO MMOKPBITHS ¥ TUTUTHI TIEPEKPHITH.

[To mpunoxenuto 6, Tabn. 1 [3] B kauecTBe yTEIUTUTENS BHIOMPAEM TOTYKECTKUE
MUHEpAJIOBAaTHBIC TOKPHITHUS HAa OUTYMHOM CBSBYIOIIEM CO  CICAYIOIIUMHU
xapakrepuctukamu: d = 0,1 M; Ry = 2,17 M?-°C/BT, croumocts - 43,7 py6./m>.

dakTUYECKOe COMPOTUBIIEHUE TEIUIONepeaadye KOHCTPYKIUNA, MPUHUMAEMBIX K
CTPOUTENLCTBY, OYJIET CIEAYIOIIUM:
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E_ =129 P 1436 m* - CJBr,
b64 25
R_, =217+ IR 2,353m" * CJ/BT.
712 23

CornpoTuBiieHHE TeIIonepeaya IBOMHBIX OKOH B JIEPEBIHHOM IEpeIieTe:

Rox = 0,34 m?-°C/Br.

ConpoTHBIIEHHE TEIIONEPENAUY€ BOPOT:

R, =0,6-1,44 = 0,864 m>-°C/Br.

ConpoTuBIiIeHHE TEIJIONEpeaaye IBYXMETPOBOM 30HBI M0OJIA:

Ruor = 2,1 +0,7 =2,8 m*-°C/Br,

rae: 0,7 M?-°C/BT - CONPOTHBJIEHHE TEILIONEPEAYA YTEILIAIOMIEN KEpaM3UTOBOM
MIOJICHITIKH.

3Has BCE TeOMETPHYECKHE, TEIJIOTEXHUYECKUE W KIMMATUYECKUE MapameTphl,
IPOCYUTAEM TEIUIONOTEPH YEPE3 OrPaXAAI0IINe KOHCTPYKIUU 10 (hopMmyie 2:

O = 300 +ll?'1664_1450 N 156 N a6 N 280 y

ol 1436 1436 2,353 034 02864 2.8

Tennonorepu Ha WCHAPEHUE BJIATU C OTKPBITBIX BOAHBIX M CMOYEHHBIX
MOBEPXHOCTEH noJia onpenenstores o popmyse (3) [3]:

Q,=0,68(13-279 + 75-3,44) = 0,68-3923 = 2670 Br,

rae: 13 r/da'M? - KOIMYECTBO BIArM, UcHapsiomeics ¢ 1 M? MOBEpXHOCTH
CMOYEHHOTO T0J1a, ONPEAEIACTCS Mo Npuiioxkenuto 17, puc. 2 [3];

75 r/u'M?> - KOIMYECTBO BIArd, WCHAPAIONIENCSs C IOBEPXHOCTH IOUIOK,
omnpenessieTcs no npuioxenuto 17, puc. 3 [3].

Tennonorepu ¢ BEHTWIAIIMOHHBIM BO3ayXOoM ompeaenum mno dopmynam (7 - 10
[3]), mns yero paccuutaeM TpeOyeMoe KOJMYECTBO MPUTOYHOTO BO3AyXa U B
cootBeTcTBUM C hopmyiol (14) [3] moadepem TUTT U KOJUYECTBO YTUIU3ATOPOB.

_ 220045543520 94920 _ 70
59-033 557
TIe: Wx = 455 /9 - KOIUYeCTBO BJIard, BEIACISICMOE OJHUM KUBOTHBIM;
oz = 5,9 I/Kr cyxoro Bo3jayxa - Bllarocojiepkanue Bosayxa npu ty = 10 °C u j; = 75

(10+25)=49585Br.

03

ay = 0,33 r/Kr cyxoro BO3AyXa - BJArocoJiepKaHUe Hapy>KHOTO BO3JyXa MpHU
temrepatype -25 °C u j = 82 %.

K ycraHoBke mpMHHMaeM YTHUIM3aTOPhl Ha MOJIMMEPHOM OCHOBE CO CIIEAYIOIIUMHU
XapaKTEepPUCTUKAMMU:

Gy = 3600 kr/4, gyr = 15 kBT, Nyer = 0,74 xBrT.

Tpebyemoe MUHMMaIIbHOE KOJIMYECTBO YTHIIN3aTOPOB I XOJOJHOTO MEPUOA:

17040

o473
T 3600

B cBsa3u ¢ Tem, uto Zy= 3600 < 4000 kxr/4, k ycTaHOBKE NpPUHHUMAETCA 5
YTUIU3aTOPOB, TorAa (HaKTUUECKOE KOJWYECTBO MPUTOYHOIO BO3JIyXa OYyIET pPaBHO
Gyp =3600-5 = 18000 r/u.

dakTUYECKHUI TETIIOBO3BPAT OT YTHJIM3ATOPOB OMpEesieTcs: o popMyIie:

Qyr =5-503(10 + 25) = 88026 Br,
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rae: Ny =503 B1/°C onpegnensercs no npuiioxxenuto 10 [3].

TermmonoTepu ¢ MPUTOYHBIM BO3yXOM COCTaBSIT:

Q:=0,278-1-18000(10 + 25) - 88025 = 175140 - 88025 = 87115 Br,

riae: KoappuuueHT UHPUIbTPALNHU K¢ TPUHUMAETCS paBHBIM 1.

CB0OOIHbBIE TEIIOBBIJEICHHS JKUBOTHBIX COCTABSIT:

Qx®=200-682-1,163 = 158633 BrT.

OmnpenenseM NOTpeOHOCTH B JOMOTHUTEIBHOM KOJUYECTBE TETUIOTHI:

Quon = 158633 - 49585 - 2670 - 87115 =+19263 BT (M30BITOK).

Takum  oOpa3zom, TPHUHATOEC  TEIUIOYTHIM3AIIMOHHOE  OOOpYyJOBaHHE W
CTPOUTEIbHBIC KOHCTPYKIIMM 3JaHWS KOPOBHUKA OOECIIEUMBAIOT TMOJICPKAHUE
HOPMHPYEMBIX IapaMeTPOB MHUKpPOKIMMAaTa 0€3 JIOMOJHHUTEILHOTO IOJ0TpeBa
MIPUTOYHOTO BO3TyXa.

[Togcuntaem 3aTpaThl HA MPUHATYIO CHCTEMY 00€CTIeUeHUs MUKPOKINMATA.

B pacder npuBeIeHHBIX 3aTpaT BBOASTCS TOJIBKO TE€ MEPEMEHHBIC, KOTOPHIE MOTYT
MOBJIUATh HA BEIIMYMHY KalUTAIBHBIX M AKCIUTyaTallMOHHBIX 3aTpaT MPU W3MEHCHUU
Marepuana KOHCTPYKIIMM, MOBBIIICHUU WX TETUIO(QU3NYECKUX TTOKa3aTesiel, yCTaHOBKE
JPYTroro THUIA TEIJIOYTUIN3alIMOHHOTO U BEHTUIISIIMOHHOTO 000PY10BaHUS.

KanutanbHple 3aTpaTbl Ha OrPaKJAIONIME KOHCTPYKIUU OIPEACNSIOTCS 10
BhIpakeHusM (18) u (24) [3].

Kex = Fer'derber + Frox Aok brioxk T Foxbox + Fsbs = 300-34,2-0,72 + 1450-43,7-0,1 +
156-17,3 +36-12 =7387 + 6336 + 2699 + 432 = 16854 pyO.

DKCIUTyaTallMOHHBIE PAcXO0/bl HA CTPOUTEIbHBIE KOHCTPYKIIUU OMPEACIISIOTCS 10
dopmyae (25) [3];

Cec = 0,09-7387 + 0,06-6336 + 0,09:2699 + 0,09-432 = 665 + 380 + 240 + 39 =
1324 py®.

Kanutanbaple 3aTpaThl Ha CHCTEMY BEHTWIANMH C YTWIM3alUCH Teria
BBIOPOCHOTO BO3/yXxa omnpenensTcs no Beipaxkenuto (39) [3]. Ilpuuem, B cBsA3M C TeM,
YTO JOMOJHUTEIHLHOTO TEIlIa JUIsl TOI0TPeBa BEHTUIISIIMOHHOTO BO3TyXa HE TpedyeTcs,
3aTpaThl Ha JOTIOJHUTEIHHOE TETJI0 OyayT paBHbI 0.

Jlo Toro, Kak oOmpeneauTh 3aTpaThl Ha TEIUIOYTUIU3AIMOHHYIO CHCTEMY,
HEOOXOJMMO YTOYHUTH, O KaKOW TeMIlepaTypbl t, HapY>KHOTO BO3JyXa MOKHO
UCIIOJIb30BaTh BEHTWJISIIMOHHOE OO0OPY/IOBAaHUE TEIUIOYTHUIM3ATOPOB, T.€. N0 KaKou
t, Oyaer poctaTodeH pacueTHbI Bo3ayxooOMeH Gy, = 18000 xr/u. Ilpum sTom
TeMIepaTypa BHyTPEHHETO BO3yXa MOKET MOBBIMATHCS 40 15 °C, a BIaXKHOCTh MOXKET
KoJiebaThes B peaenax 5 %, 1.e. js <75 % £ 5 %.

Tak, npu t; = 10 °C u jy = 80 % o, = 1,4 1/kT;

ty = -5 °C, Ju = 80 %, o, = 2,00 r/kT}

ty =0 °C, Ju = 80 %, oy = 3,15 r/kr;

ty =16 °C, ju =75 %, o, = 8,15 r/kr.

Torna TpeOyembIii BO3TyX000OMEH COCTaBUT:

[Ipn

24520424
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845200 1,24

= 7  =19140s/y;
2 815-14
L HR0AA
215-315

rae: 1,24 - ko3pdulrMeHT yBeIndeHusl BiIaronoctyrieHuii npu t, = 15 °C.
VBennuenue Bnarocojepxkanus npu Gy, = 18000 xr/4 cocTaBur:

24920-1,24
Ilkl:—ﬁ:l = W + 2= 8,54 TJIII'CF,
Clgrny = % +3,15 =597 rh,

T.€. IpH ty, = -5 °C u Gy, = 18000 Kr/4 OTHOCUTENBbHAS BIAXXHOCTh B IIOMEIIEHUN
noBbicuTcs 10 78 % mipu t, = 15 °C, uto nonmyctumo; npu ty = 0 °C u Gy, = 18000 kxr/u
OTHOCHUTEJIbHAS BIAXXHOCTH B [IOMELEHUHU NTOBBICUTCS 10 88 %, 4TO HEJOIYCTUMO.

Takum o0pa3zoM, Ui AOCTHKEHHS TpeOyeMbIX TeMIepaTypHO-BIaXXHOCTHBIX
YCJIOBUI BO BCEM JMaIia30HE HApPYKHBIX TEMIIEpaTyp X0J0AHOro nepuona (ot -25 no 0
°C) HeoOXxoIMMO J00aBUTh €LIE OAWH TEIUIOYTHJIM3aTOp, TOIJa pacyETHBIN
BO311yx000MeH Oyzaet 21600 kr/4, mpu 3ToM t, = 15 °C 1 j, = 78 %.

KanutanbHble 3aTpaTbl Ha BEHTWISIMOHHYIO CHUCTEMY C YTWIM3aLUUEH Teruia
BBIOPOCHOTO BO3lyXa ONpeNestoTcs no npuioxkeHuto 10 [3] u cocTaBar:

Kis = lyr gyr-Zyr = 0,0545-17600-6 = 5760 py6.

OKCIUTyaTallMOHHBIE 3aTpaTbl B COOTBETCTBUM C BolpaxeHusmu 40, 45 [3]
COCTAaBAT:

Cre = ayr Ky +2=10,12-5760 + (0,74:6)-0,8-4320-0,01 = 691,2 + 154 = 845 pyO.,

rae: 0,74 - wucnonb3yemas YCTAHOBJIEHHAs MOIIHOCTh 3JEKTPOJBUTATEIICH
BEHTWIATOPOB, KBT; 4320 - mepuox pabotsl BeHTWisSITOpOB; 0,8 - KO03PduLMEHT
3arpy3KH 3J€KTPOIBUraTesIeii BEHTUISTOPOB.

ITo popmyne 16 [3] onmpenenuM mpuBEIEHHBIE 3aTpaThl HA MPUHATYIO CHUCTEMY
oOecreyeHnss MUKPOKIIMMATA:

[T, = 0,15(16854 + 5700) + (1324 + 845) = 3392 + 2169 = 6561 pyO.

AHaNOrMYHO TPOBEIECHHOMY pACUETy NPOCUUTHIBAIOTCS BapHAHTBI CHCTEMBI
o0ecnieyeHrss MUKpPOKJIMMATa ¢ JAPYTMMHU THIIAMM TEIUIOYyTHIU3aTopoB. OnTUMambHOE
pellleHre OIpeaeNnseTcss M0 MUHUMYMY NpUBEIACHHBIX 3aTpar. Ilpu HeoOxoaumocTu
JOTIOJHUTENBHOIO MOJAOTPEBA ONTHUMAJIBHOE PELICHHUE CIEAYET ONPENEIATh C y4EeTOM
BapUaHTHBIX PAaCYETOB M0 CUCTEME TEIJIOCHA0XKEHUS M PA3IMYHON CTETEHU YTEIUICHUs
3JIaHUN.
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