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1. Henu, 3a1a4u ¥ IJIaHUPYyeMble Pe3yJbTAThl 00y4eHHs N0 AUCHUIIIHHE

K OCHOBHBIM 1LEISIM OCBOEHHS JUCLMILUIMHBI
POMBIIIICHHBIX TPEATNPHUATHID CIETyeT OTHECTH:

— (hopMUpOBaHME 3HAHUI O COBPEMEHHBIX TPUHIUIIAX, METO/IaX M CPeICTBaX (POPMUPOBAHHUS
U pabOTHI PHEPrOTEXHOJIOTHYECKOI0 KOMILIEKCA IPOMBIIIIEHHOTO MPEANIPUSTHUS;

— U3y4yeHHE CIOCOOOB MOBBIMIEHUS APPEKTUBHOCTH METOMO0B (OPMHPOBAHUSA U
OKCIUTyaTallil YHEPrOTEXHOJOTHUECKOT0 KOMIUIEKCA MPOMBIIIICHHOTO MPEIIpPUsATHS, BBIPaOOTKa
HaBBIKOB Yy CTYJEHTOB CaMOCTOATENBHO (OPMYJIMPOBATH W pEUIaTh 3aJadd OINpEACICHUs
TEXHUYECKUX MapaMeTpoB 00OPYAOBaHUS B COCTABE YHEPTETHUECKUX CUCTEM U KOMIUIEKCOB.

— IOATOTOBKAa CTYJEHTOB K JESITEIbHOCTM B COOTBETCTBMM C KBaJU(UKALMOHHON
XapaKTEPUCTHKON MarkucTpa Mo HarpaBJICHUIO, B TOM YnCiie JOPMHUPOBAHUE YMEHUH 110 BBISIBICHUIO
HEOOXOJMMBIX YCOBEPIICHCTBOBAaHMNA M pa3padOTKe HOBBIX, Oojee APPEKTHBHBIX METOH0B
dopMHpOBaHUS W IKCIUIyaTalldd >HEPrOTEXHOJOTMYECKOr0 KOMIUIEKCA MPOMBIIIJICHHOTO
OPEAIPUATHSL.

K oOCHOBHBIM 3asadaM OCBOCHHS JHCHUIUIMHBI «DHEPTOTEXHOJIOTHYECKHA KOMILIEKC
POMBIIIICHHBIX TPEANPHUATHID CIETyeT OTHECTH:

— BbBIpa0OTaTh HAaBBIKM Y CTYACHTOB CaMOCTOSTEIbHO (OPMYJIMpPOBATh  3aJauu
UCIIOJIb30BaHUS 3JIEMEHTOB SHEPIOTEXHOJIOIMUECKOr0 KOMIIEKCA IPOMBIIUIEHHOTO IPEAIPUSATHS;

— Hay4YUTh MBICIIHTH CHUCTEMHO Ha NpHMEpax MOBBIIICHUS 3(PPEKTUBHOCTH SKCILTyaTalluu
3JIEMEHTOB 3HEPrOTEXHOJIOTUYECKOTO KOMIUIEKCA POMBIIIJICHHOTO MPEIIPUSATHS;

—  HAyyuTh  AaHAJU3UPOBATh  CYLIECTBYIOIIME  MpaBuia  (QyHKIMOHUPOBAHHUS
9HEProTEXHOJOIMUECKOr0 KOMIUIEKCa MPOMBILIUIEHHOI'O IPEANPHUTHS, pa3padaTbiBaTh U BHEIPSThH
HEOOXOIMMBbIC N3MEHEHHS B X METOJIMKE C IMO3UIIHIA TOBHIIIEHUS 3 ()EeKTHBHOCTH;

— JaTh MH()OPMAILIMIO O HOBBIX HANpPABJICHUSX B COBEPIICHCTBOBAHUM ITAHHBIX METOJOB B
OTEYECTBEHHONM M 3apyOeXHOH MpaKTHKe, pa3BUBaTh CHOCOOHOCTH OOBEKTUBHO OLEHMBATH
opeuMyliecTBa M HEJOCTaTKu  MeToJoB  (GopMUpoBaHMA M (YHKIMOHMPOBAHUSA
9HEPrOTEXHOJOTHUECKOTO KOMIUIEKCA MTPOMBIIICHHOTO TPEATPHUSTHS, KaK OTCUYECTBEHHBIX, TaK U
3apyOexKHbIX;

— HAy4YUTh AaHAJIU3UPOBATh MApPAMETPbl TEXHMYECKHMX CHCTEM C TOYKH 3pEHHUs HX
(YHKIIMOHMPOBAHUS B  COCTaBE€ SHEPrOTEXHOJIOTMYECKOIO  KOMIUIEKCA  HPOMBIIIJIEHHOTO
NPEINPUATHS, MPOU3BOANTH IMOWCK ONTHMH3AIMOHHOTO PEUICHUS C TOMOIIBI0 BCEBO3MOYKHBIX
METO/IOB.

B pesynbrare ocBoeHus1 00pazoBaTeNbHON MPOrpaMMbl 00YUAIOIIMNACS TOJIKEH:

— 3HaTh OCHOBHBIE METO/bl MOJEPHHU3AIMHM TEXHOJIOTMYECKOro 00O0pYyIOBaHHUS; METOJIbI
oOecrnieueHus OecriepeOoifHON pa®OTHI, MPABHIBHON 3KCIUTyaTallid, PEMOHTAa U MOJEpPHU3ALNU
HHEPTEeTUYECKOT0, TETNIOTEXHUIECKOTO M TEIIOTEXHOIOTUIECKOT0 000PYI0BaHUS,

— yMmeTh (OpMYIUpPOBaTh 3aJaHUs Ha pa3pabOTKy MPOEKTHBIX PEIIEHUH, CBSI3aHHBIX C
MOJIEpHU3ALMEeH TEXHOJIOIMYECKOro OOOpYAOBaHMS M CHCTEM; BBIIOJHSATH MPOEKTHBIE pPacueThl;
obecrieunBaTh OecniepeOOiHYI0 paboTy, MPABWIBHYIO JKCIUTyaTalMio, PEMOHT U MOJCPHH3AIIUIO
HHEPTEeTUUECKOT0 000PYI0BAHUS, CPEJCTB aBTOMATH3AIMU U 3aIIUTHI, HIEKTPHUECKUX U TETIOBBIX
ceTei, BO3IyXONpPOBOIOB U Ia30MpOBOJIOB,;

— BJIAJETh METOJAaMM YIIyYLIEHHs SKCIUTyaTallMOHHBIX XapaKTEPUCTUK SHEPreTHYEeCcKOro
00OpYIOBaHUSI M CHCTEM, MOBBIIICHUIO SKOJIOTUYECKOH Oe30MacHOCTH, 3KOHOMHHU PECYPCOB;
METOAAMHU HKCIUTyaTallid, PEMOHTa M MOJEPHM3ALUU IHEPTeTHUYECKOT0, TEIUIOTEXHHYECKOTO MU
TEIIOTEXHOJIOTUYECKOT0 000PYAOBaHHUS.

OOydeHue 1O JUCHUIUIMHE «DHEProTeXHOJIOTMYECKUH KOMIUIEKC MPOMBIIUIEHHBIX
NpEINPUATHIN» HAIPAaBICHO HAa (HOPMUPOBAHHE y 00YUAIOIIMXCS CIIETYIOIINX KOMITETESHIIHIA:

«JHEProTEXHOJIOTUYECKUN KOMILIEKC

Koa m HanmMeHoOBaHHe KOMIIETCHIINH
InK-2

NHaukaTopbl J0CTHXKEHUS] KOMITETEHITHH

NIIK-2.1. BeiOupaet cuctembl 00ecredeHus

CrocoOHOCTh K OpraHu3aluu padoTh
MIPOEKTHOTO TOAPA3ACICHHS M0 pa3padoTKe
CUCTEM BHYTPEHHETO TEIUIOCHAOKEHUS,
OTOTUICHHMSI, BEHTHJISIINH,

TEIJIOBBIX PEKUMOB 000pYOBaHUS B
3aBUCUMOCTH OT €r0 THIIa, TEXHUYECKUX
XapaKTePUCTHK U PEKUMOB PaOOTHL.
UIIK-2.2. IIpoBOOUT TETIIOBBIE U
THIPABINYECKUE PACYEThl 00BEKTOB




KOHAUIIMOHUPOBAHUS BO3/yXa, BO3AYIIHOTO | TEIJIOPHEPTETUKHU U TEIJIOTEXHUKU U CUCTEM
OTOIUIEHHUS, TPOTUBOIBIMHON BEHTUIISILIUM o0ecrnevyeHns TEIIOBbIX PEKUMOB pabOThI
000pyAOBaHUS.

HIIK-2.3. CocraBiseT, COIOCTABIACT U
BBIOMPAET CXEMBI CUCTEM OOeCIIeUeHUs
TEIUIOBBIX PEKUMOB.

NIIK-2.4. IIpuMeHsieT METObI ONTUMU3ALNH
Y COBPEMEHHBIE KOMIIBIOTEPHBIE IPOTrPaMMBbl
[pU IPOEKTUPOBAHUM 000PYIOBAHUS U
BbIOOPE ONTUMAJIBHBIX PEKUMOB €T0 PabOTHI.
NIIK-2.5. Beibupaet u KOHCTPYUpyeT
000py/I0BaHUE CUCTEM 0OeCIIeueHUs
TEIUIOBBIX PEKUMOB pabOThI MPUOOPOB U

000pyI0BaHHS.
MK-3 HIIK-3.1. Cioco6eH sKCIuryaTupoBaTh
CrniocoOHOCTB K OpraHu3anuu padot mo HSHEPreTUYECKOEe U TEIIIOMEXaHUYECKOTro
AKCIUTyaTaluy TeTJIOMEXaHUYEeCKOTO 00opyIoBaHUsl.
000opyIoBaHUs NIIK-3.2. CnocoGeH peMOHTHPOBATH
SHEPTETUYECKOE U TEIJIOMEXaHUIECKOTO
00opyIoBaHUsI.

HNIIK-3.3. CriocobeH MoaepHU3UpPOBATh
YHEPreTUYECKOE U TEINIOMEXaHHYECKOTO
000pyI0BaHHS.

2. MecTo TMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuuminunza «Vcrnonb30BaHue HU3KOMOTEHIIMAIBHBIX UCTOYHUKOB TEIUIOTHI» OTHOCHUTCS K
YHCITY JIEKTUBHBIX TUCUMIUIMHBI «biok 1. Jlucuummuasl (MOLyIn)».

«OHEeProTeXHOJOTHYECKUM KOMIUIEKC TMPOMBILIUICHHBIX MPEANpUATHID B3aUMOCBS3aHa
JIOTUYECKH U COJIEP)KATEIbHO-METOJUUECKH CO CIEAYIOMNUMU AUCIUIIIMHAMU U nipakTukamu OOIT:

— IIpoexTupoBaHne U 3KCIUTyaTalusi CHCTEM OTOIUIEHUS U BEHTWIISALIUN;

— IIpoexTupoBaHne U 3KCIUTyaTalys TEIUIOPHEPIETUYECKUX YCTaHOBOK;

— IIpoexTupoBaHue U 3KCIUTyaTalllsi ICTOYHUKOB U CUCTEM TEIUIOCHAOKEHUS;

—IIpoGneMbl 5HEPro- W pecypcocOEpekeHUs] B TEIUIOIHEPTeTUKE, TEIUIOTeXHUKE U
TEIIOTEXHOJIOTHH.

3. CTpyKkTypa U cogepkaHue QUCHUILIHMHBI
OO6mas TpyA0EMKOCTh JHUCHUUIUIMHBI COCTaBIISIET MO OYHOU ¢opMe oOyueHus 4 3aueTHbIe

enuaAIEI (144 qaco), o 3aouHoit popme oOyueHwust 3 3aueTHbie enuHUIlBI (108 gacos).

3.1 Buabl yueOHOii padoThI U TPYA0EMKOCTH
(mo hopmam 0OyueHMsI)



3.1.1. Ounas popma oOydeHUs

Ne But yueHoii pagoThI KosmuectBo | CeMecTpbl
n/n 4acoB 2
1 | AyauTopHble 3aHATHS 36 36
B ToMm uncie:
1.1 | Jlexknun 18 18
1.2 | CemuHapcKue/PaKTHUECKUE 3aHITUS 18 18
1.3 | JJabopaTtopHbIe 3aHATHS - -
2 | CamocTosiTeJIbHAsI padoTa 108 108
3 | IIpomeskyTouHasi aTTecTAlMUS
3auer/nud.3a4eT/7K3aMeH IK3aMeEH 3K3aMEH
Hroro 144 144
3.1.2. 3aounas ¢popma oOydeHus
ifi[ Bun yueOHoii padoThI KOJ:::?);TBO CeMeZCTp bl
1 | AyaruropHble 3aHATHSI 22 22
B ToMm unciie:
1.1 | Jlexuuu 12 12
1.2 | CemuHapCKHe/IPAKTHUECKUE 3aHITHS 10 10
1.3 | JIabopaTopHble 3aHITHS -
2 | CamocTosiTesibHasi paboTa 122 122
3 | ITpomekyTouHasi aTTECTAIUS
3auvet/nud.3a4eT/7K3aMeH IK3aMeH JK3aMeH
Hroro 144 144




3.2 TemaTnueckuii NJaH U3y4eHUs TUCHUIIMHBI

(mo popmam oOyueHUs)

3.2.1. Ounas popma oOydeHUs

Pa3zgenabl/TeMbl
JTUCIHUILIMHBI

TpynoeMKOCTb, Yac

Bcero

AynuTopHasi padora

Jlexnun

Cemunapckue/
3aHATHS
JlaGopaTopHbie
3aHATHSA

IIpakTryeckas

IIoAroTOBKA

Tema 1. Benenue. Knaccuduxarus
CUCTEM U 000pyIOBaHUS
SHEPTOTEXHOJOTUYECKOr0 KOMILIEKCa
MPEeATPUATHH.

N

™| mpakTHYeCKHe

— | CamocTosiTEILHAS
paéoTa

Tewma 2. Macmta6s! 1 3 PEeKTHBHOCTD
norpebnenust TOP npu npousBoacTBe U
peoOpa3oBaHUM SHEPIHUH.

16

Tema 3. Macmra6sl 1 3¢ (HheKTHBHOCTH
notpebnenus TOP B cucremax
SHEProcHa0KEeHHUsI, TPAHCTIOPTUPOBAHUS
U pacrpeie]eHUus] YHEPIOPECYPCOB.

16

12

Tema 4. Macmra6sl 1 3¢ (heKTHBHOCTH
notpebnenus TOP B THIOBBIX
TEXHOJIOTMYECKUX MPOLECCax
IPOMBIIIJICHHBIX PEATNPUSTHI.

16

12

Tema 5. Macmra6s! 1 3¢ (HheKTHBHOCTH
SHEPTroNOTPeOICHNS OOIENHKEHEPHBIX
CUCTEMBI )KM3HeOO0eCTIeueHu s
MPEITPUATHIA.

16

12

Tema 6. MarepuanbHbie, TEIIIOBbBIE,
SHEpreTHYecKrue OallaHChl, TOKA3aTeH
a¢ddexTuBHOCTH HcTIONb30BaHus TOP
Ha a/IMHHHACTPATUBHO-OBITOBBIX
00BEKTaX MPEANPHUSITHIA.

16

12

Tema 7. Meton 6anaHCOB U €r0
MpUMEHEHUE, TToKa3aTeNn
a¢ddexTuBHOCTH HcTIONb30BaHus TOP
YHEPreTUYECKUX 00BEKTOB.

16

12

Tewma 8. MarepuanbHbie, TEIIOBbBIE,
OHEPTEeTUYECKHE U IKCEPTeTUIECKIE
OayraHChl, ToKazarenu 3 (HEeKTHBHOCTH
ucnonab30BaHusa TOP TexHOIOrnuecKux
00BEKTOB.

16

12

Tema 9. Meto1b1, CIOCOOBI M CpPENICTBA
cOopa, 00pabOTKH 1 aHaIH3a
nHpopmanuu o norpediernn TOP npu
MIPOBEICHUH SHEPTOAyIUTA U
cocTaBlieHUH 0aJIaHCOB.

16

12

HToro

144

18

18 -

108




3.2.2. 3aounas ¢popma oOydeHus

Pa3gennl/TeMbI
JUCIHHMILINHBI

TpynoeMKoOCTB, Yac

Bcero

AyauTopHasi padora

Jlexuun

Cemunapckue/
3aHATHS
JlaGopaTopHbie
3aHATHS

[TpakTrueckas

IoAroToBKa

Tema 1. Begenue. Knaccudpukanus
CUCTEM U 000pYAOBAHUS
HHEPrOTEXHOJIOIMYECKOT0 KOMILJIEKCa
pEeAIPHUITHIH.

P mpakThueckue

— | CamocTosiTeIbHASE
paborta

Tema 2. MacmtaObl 1 3¢ (HEeKTUBHOCTH
notpebnenuss TOP npu nponsBoacTse U
peoOpa3oBaHUM SHEPTHH.

16

13

Tewma 3. Macmta6s! 1 3 PEeKTUBHOCTD
notpebnenus TOP B cuctemax
SHEProcHa0KEeHUs!, TPAHCTIOPTUPOBAHUS
U pacnpeeseHus SHEPropecypcoB.

16

0,5 -

14,5

Tema 4. Macmira6s! ¥ 3¢ (heKTUBHOCTh
notpebaenus TOP B THOBBIX
TEXHOJIOTUIECKUX MPOIECcCcax
MPOMBIIIICHHBIX TPEANPUITHHA.

16

13

Tema 5. Macmita6sl ¥ 3¢ (heKTUBHOCTh
HHEPronoTpedsIeHUs OOLEHHKEHEPHBIX
CHCTEMBI )KH3HE00eCTICUeHHSI
MPEITPUATHIA.

16

14,5

Tema 6. MarepuanbpHble, TEIIOBBIE,
SHepreTudeckre O0anaHchl, IOKa3aTeNln
s dexTuBHOCTH HcTIONB30Banus TOP
Ha a/IMMHUACTPATUBHO-OBITOBBIX
00BEKTaX MPENNPUATHII.

16

13

Tema 7. MeToj 0ajtaHCcoOB U €ro
MIpUMEHEHHUE, TTOKa3aTeNIn

3¢ (heKTHBHOCTH HCTONb30BaHusS TOP
SHEPreTUYECKUX 00BEKTOB.

16

12

Tema 8. MarepuanbHble, TEIIOBbBIE,
SHEPreTUYECKUE U IKCEPTETUUECKHUE
OanaHchl, Toka3aTesnu 3¢ (HEeKTUBHOCTH
HCoab30BaHus TOP TeXHOIOrnuecKux
00BEKTOB.

16

12

Tema 9. MeTtoapl, CioCOOBI M CpeICTBA
cbopa, 00pabOTKH 1 aHaIK3a
uHpopmanuu o norpednenun TOP npu
MPOBEACHUH HEProayIuTa u
COCTaBJICHUU OaIaHCOB.

16

12

Hroro

144

12

10 -

122




3.3 CoaepxxaHue TUCHUITHHBI

Tema 1. BBenenne. Kinaccndukanus cucreM 1 000py10BaHUsI JHEPTrOTEXHOJIOTHYECKOI0
KOMILJIEKCA MPeaNnpUusiTHid.

Cuctemsl 1 000pyIOBaHHE IPOMBIIIUIEHHBIX UCTOYHUKOB JIEKTPHUECKON SHEPTUH, TETUIOTHI,
X0JI0]1a, CKAThIX ra30B U Bo3ayxa. CucTeMbl U 000pyOBaHUE IS TEIIO-, SHEPTO, XOI00-, BOJIO-,
BO3JIyXO- M ra3ocHa0xeHus npeanpustuil. [Ipomelniennbie TexHonornueckue norpeourenu TOP.
CucremMbl u o000OpynoBaHHE OOECHEUYEHUS >KU3HEAEATEIbHOCTU MPEANPUATUN (OTOIUICHHUS,
BEHTWISIIMH, KOHIUIIMOHUPOBAHMUSA BO3/AyXa, TOPSYEro BOJOCHAOKEHHS, KaHAIM30BAaHHUS U
00e3BpeKUBaHUSI CTOKOB, I'a3000pa3HbIX BHIOPOCOB M TBEPIBIX OTXOM0B). Bumael u mapamerpsl
JHEpro-, TEIIo- U XJyagoHocuTenel. Bropuunele snepropecypesl (BOP). llentpanusoBansble u
ABTOHOMHBIE CHUCTEMBI JHEprocHaOkeHuss U xKuzHeoOecrieueHus mnpeanpustuil. [lonstue o
KOHUENIMY YCTOWYMBOIO pA3BUTHUS, O BIHSHUM JCSITEIBHOCTH 4YEJIOBEKa Ha IPUPOLY.
Pacnipenenenue n00bIBaeMbIX, MPOU3BOJAUMBIX U MOTpeOiseMbIX pecypcoB B Mupe. [IpoGiemsl u
nepcreKTHBHI MoTpedaeHust TOP B sHepreTHKe U TeXHOJIOTHH.

Tema 2. MacmrTadbl U 3¢p¢pekTuBHOCTL NOTpedaeHuss TOP npum npousBoacTBe M
Nnpeodpa3oBaHMH IHEPTHUMH.

[IpyHUIMNIHATBHBIE CXEMBI TEIIOBBIX 3JIEKTPOCTAHIINMI, TAPOBBIX U BOJAOIPEHHBIX KOTEJbHBIX,
XOJIONWIbHBIX CTAaHIUMM M YCTAHOBOK, BO3AYLIHBIX KOMIIPECCOPHBIX CTaHUUN. ABTOHOMHBIE
BO3JylIHbIE KoMIpeccopbl. OCHOBHBIE 3aBUCHUMOCTH [UIsl pacdyeTa HMX IPOU3BOJUTEIBHOCTH,
notrpebnenuss TOP, kosddunmentsr monesnoro neiictus (KIIJ), ynenbHble TmoKa3aTenu
notpebaenuss TOP. [lonmu mnotpebnenuss umu TOP B obmem mnorpeOlieHHMH TpeanpHsITHIA.
[ToBbimenue 3¢pGEeKTUBHOCTH MPOU3BOJICTBA SHEPTHHM Ha OCHOBE NMPHMEHEHHE I'a30TypOMHHBIX U
Mapora3oBbIX YCTAHOBOK, IpeBpamieHust KoTeabHbIX B TOL[ u munu-TIL. [Ilpumenenune neranaep-
TE€HEpAaTOPHBIX arperaroB B CHCTEMax TOIUIMBOCHaOkeHus. Ilpuumnbl orcraBaHus Poccum ot
MPOMBIIIIEHHO Pa3BUTBIX CTPaH M TMEPCIEeKTHBBl TMPUMEHEHUS TEeIJIOBBIX HACOCOB MpHU
IPOM3BOJICTBE, TPAHCIOPTUPOBAHUH U TIoTpedienun TOP.

Tema 3. Macmradbl u 3¢pPexTuBHOCTL nOTpPedsenus TIP B cucremax
IHEProcHa0KEeHNsl, TPAHCIIOPTHPOBAHUS U pacnpeae/IeHHs JHEPropecypcoB.

[IpuHIMNIMATBHBIE CXEMBbl U OCHOBHBIE BHUJbI 00OpY/IOBAaHUS CHCTEM TOILTMBOCHAOXKEHMUS,
NapoBBIX U BOJASHBIX CHCTEM TEIJIOCHAOXEeHHs, aBTOHOMHBIX CHCTEM TEIJIOCHAOXKeHUs C
BBICOKOTEMIIEPATYPHBIMI MUHEPATbHBIMU U OPTraHUYECKHUMH TETUIOHOCUTENSIMU. TerioBble CETH.
TennoBble MyHKTHl. CXeMbl NPUCOEAMHEHUS NOTpeOHTENeH K HMCTOYHUKAM TEMI0CHAOXKEeHHUS.
TemmepaTypHbIil TpadUK BOISHBIX TETUIOBBIX CETEH, KaUeCTBEHHBI M KOJIMYECTBEHHBIM METOIBI
pPEeryIUpOBaHMsl OTIMYyCKa TEIUIOTHl. PacueT HOpPMATHUBHBIX W (PAKTUYECKMX TOTEPh TEIUIOTHI,
TUIPABIMYECKHUX MOTEPh B TEIJIOBBIX CETSAX, 3aTPAaT PHEPIHU Ha MEpeMEelleHUE TEIIOHOCHUTENEH.
BnusiHue coctostHus TpyOONpPOBOJOB HAa TEIUIONOTEPH. DJIEKTPUUYECKHE CETH, HOPMATHUBHBIE U
(dakTUYecKue MOTEPU AIIEKTPOIHEPTUU B CETIX, YPPEKTUBHOCTH MEperaydl 3JIEKTPOIHEPTHH OT
UCTOYHUKOB 3JIEKTPOCHAOXXeHUst [0 mnorpedureneil. IlpumMeHeHHe YacTOTHO-PErylIupyeMoro
3JIEKTPONPUBOIA B CUCTEMAX TEIUIO-, XOJIO/I0- U BOJOCHAOKEHUS IPEIPUITUH.

Tema 4. Macmradsl u 3¢dexkTnBHOCT, mnoTpedieHuss TIOP B THNOBBIX
TeXHOJIOTHYEeCKHUX Mpoueccax NPOMBbIIIIEHHBIX NPeANpPUATHIA.

TunoBele TEXHOJOTMYECKUE MPOLECCHI, anmapaTbhl U YCTAHOBKU: HAarpeB M OXJIAXKICHUE,
BbIMIApMBAHUE, CYIIKA, IEPEroHKa M peKTHU(PUKAIUsA, COpPOILMOHHBIE MPOIECCHl, XMMHYECKHE
pEaKkTophl, U Jp. YpaBHEHUS MaTE€pPUAIbHBIX, TEIUIOBBIX, DHEPreTUYECKUX M HKCEPreTHUECKUX
0aJTaHCOB THUIIOBBIX TEXHOJIOTMYECKHUX MpoIieccoB. Macmtadsl u 3¢ pexTuBHOCTS TOTpedaeHuss TOP
B THUIIOBBIX TEXHOJOTHUECKUX mporeccax. llokazarenn s¢dexTuBHOCTH HUcmonb3oBaHus TOP B
TEXHOJOTMH. THUIOBBIE JHEPro— U pecypcocOeperaroniye pemeHus B IPOMBIIUIICHHBIX
TEXHOJIOIMYECKHUX Mpoleccax BHyTpeHHee (pereHepaTuBHOE) M BHEIIHEE ucnojb3oBaHue BOP B
TexHosiornu. CTyleHyaToe UCIoNIb30BaHNe NoTeHInana. [ [puMenenne npomexyTo4Horo moaorpesa
U PELMPKYJSIIUM CYLIWIBHOTO areHTra B Ipoleccax cymku. IIpuMeHeHue TeroBbIX HAacOCOB B
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TEXHOJIOTUH. DHEPTOTEXHOJIOTHUEKOe KOMOMHUPOBAaHUE. MeTO bl TOTTMBHBIX YUCEIT U MTPEIEIIEHOTO
WHTEHCHUBHOTO SHEPTrocOepeKeHHs U UX MPUMEHEHHUe MpH olleHKe 3P(HEKTUBHOCTH UCTIOIB30BaAHUS
TOP B TEXHOTOTHYECKUX CUCTEMAX.

Tema 5. Macmradébl ¥ 3(p(eKTHBHOCTH 3IHEPromorpedieHus OOUIeHHKEHEPHBIX
CHCTEMBbI KU3Heo0ecreYeHus peInpUsATHI.

TensoBble cxeMbl U 000PYZAOBaHUE CUCTEM OTOIJICHUS, BEHTWISLIUU, KOHAUIIMOHUPOBAHUS
BO3/yXa, TOpsiUYero BoJOCHa0KeHUs npeanpuaTuil. OCHOBHbIE ypaBHEHUS MaT€PHAIIbHBIX, TEIIOBBIX
U DHEepreTMveckux OajlaHCOB JUId pacuera MOIIHOCTH, mnoTpebinenus TOP Ha pabory cucrem
KuzHeoOecriedeHus: npeanpusatuil. OCHOBHBIE HAINpPaBICHUSI IO 3KOHOMHHM DHEPrHMH B CHCTEMax
KHU3HEOOECIIeUeHUsI C NPUMEHEHHEM COBPEMEHHBIX CpEICTB aBTOMATH3allMM, YTHIM3aTOPOB
TEIUIOThl BEHTWIILIMOHHBIX BEIOPOCOB, pallMOHAIBHOTO BBIOOPA BUIa CUCTEMBI OTOIIEHUS (ITapOBOE,
BOJIIHOE, BO3AYIIHOE), NPUMEHEHUs IMaHEIbHO-TYYUCThIX OTONUTENBHBIX MPUOOPOB, TEILIOBBIX
HACOCOB, HCIIOJIb30BaHUS TEIJIOTHI BO30OHOBIIIEMbIX HCTOYHUKOB 3Hepruu u BOP.

Tema 6. MarepuajbHble, TeIUIOBble, 3JHepreTuyeckue OajlaHChl, IOKa3aTe/ln
dppexTBHOCTH ucnoab30BaHuss TOP Ha  aAMHMHMCTPATHBHO-OBITOBHIX 00beKTax
NnpeanpuATHH.

MarepuanpHble, TEIUIOBBIE, JHEPreTHUecKne OajaHChl OOBEKTOB aJIMUHHCTPATUBHO-
OBITOBBIX 3JAHUI U MOMEILIEHUH, CUCTEM OTOIUICHHSI, BEHTUJISILIMM U KOHIUIIMOHUPOBAHUS BO3/lyXa,
CHUCTEM TOpsuero BojocHaOkeHus. DakTUdeckoe © HOpMaTuBHOE moTpedineHue TOP,
OTHOCHUTEJIbHBIC, YJIeIbHbIE U HOPMAaTUBHBIE Moka3aTenu 3(p(GEeKTUBHOCTH Hcmoiib3oBanus TOP B
KHWJIBIX U OOIIECTBEHHBIX 3[aHUSAX, CHCTEMaX OTOIUICHUS, BEHTWIALMU U KOHIUIIMOHHPOBAHUS
BO3JlyXa, CHUCTEMax TOpsYero BOJOCHAOXKEHUS 3JaHM. OHEpro-u pecypcocdeperarome
TEXHOJIOTUH, MEPOTIPUATHS U TEXHHUECKUE pelIeHHsI, peann3yemble Ha o0bekTax JXKKX, B cucremax
OTOIUICHUS, BEHTWISILIMY, KOHAUIIMOHUPOBAHUS BO3yXa U rOpSYEro BOJOCHA0KEHHUS 31aHUH.

Tema 7. Meroag 0OajaHcOoB M ero npHMEHeHHe, MOKa3aTeJn I(PPeKTHBHOCTH
ucnoJb3oBanus TIOP 3Heprernuecknx 00beKTOB.

MarepuanbHbie, TEIUIOBBIE, YHEPTETUUECKHE W DKCepreTudeckue OanaHchl. TOTUIMBHBIN,
Mapo-KOH/ICHCATHBIA, BOAHBIN, TEIJIOBOM, OSHEPreTHYEeCKHil M JKCepreTHYecKuii OajaHChl
HUCTOYHUKOB JJIEKTPO-, TEIJIO-, XJaJ0CHAOKEHHs, CHA0XEHHUS C)KaThIM BO3JYXOM, CHCTEM
BojiocHaOeHus. [lone3npie cocTaBisomue OaTaHCOB M MOTEPU BEIIECTB, SHEPTHUH U SKCEPIUU.
BriBon hopmyn mutst pacuera nmokazateneit agppexruBrHocTr ucnonbzoBanus TOP: KT/ KOC u TOL;
anekTpudeckoro u temiaoBoro KIIJ TOLI; skceprernueckoro KII[ KOC u TOILI; TemioBoro u
skceprerndyeckoro KIIJ[ mapoBoil m BOAOrpeifHON KOTENbHOH; yIenbHBIX moTpebnenuii TOP Ha
eIMHUILy BbIpaOaThIBAa€MOH, TIpeoOpa3yemMoil JHEpruu. AOCONIOTHBIM M  OTHOCUTEIBHBIN
XOJNOAMIBHBIN KO dumenT u KodQUIMEHT TpaHCPOpMAMM DHEPTUH M HUX CBA3b C
SHEpreTHYeckuM OajdaHCcOM XOJOJWJIBHOM MaIlMHBI M TEMJIOBOIO Hacoca. BTopuuHbie
HHEPropecypchl PHEPreTUYECKUX CUCTEM U YCTAaHOBOK. BO3MOXXHOCTH NPUMEHEHMSI TEIUIOBBIX
HACOCOB Ha MCTOYHMKAX AJIEKTPO-, TEIIO-, XJIaJ0-, BO3AYXOCHA0KEHHUsI, CUCTEM BOJAOCHAOKEHUSI.

Tema 8. MartepunanbHble, TeIUIOBble, JHEPreTHYecKHe U IKCepreTudyeckue 0aJlaHChl,
nokaszarein d3pekTHBHOCTH UCN0JIb30BaAaHUA TIP TexHo/ornuyecknx 00bEeKTOB.

CBoaHBIE M YaCTHBIE, AHAIMTUYECKHWE MaTepHUajbHbIe, TEIUIOBBIE, 3HEPreTUYECKUE U
JKcepreTnyeckue OanmaHchl OOBEKTOB, CHCTEM M YCTAaHOBOK MPEANPUSATHI 00padaThIBAIOLINX
oTpaciei 5koHoMuKH. [Tonie3HbIe cocTaBsIomue 6aqaHCOB U MOTEPH BEIIECTB, JHEPTUH U DKCEPTHH.
BriBoa popmyn juist pacuera nmokasatenei dddextuBHOCTH Bcnoiab3oBanus TOP: KIIW, ynenbHbIX
pacxogoB TOP TexHONOrMYeCKMX CHCTEM UM YCTAHOBOK. BTOpHuYHBIE SHEPropecypcsl
TEXHOJIOTUYECKUX CHUCTEM M YCTAaHOBOK. BO3MOXHOCTM NPUMEHEHUs TEIUIOBBIX HACOCOB B
TEXHOJOTMH. PereHeparuBHOEe M BHEIIHEE HCIOJIb30BaHHE BOP TexHonmormyeckux cucreM Hu
YCTaHOBOK.

Tema 9. MeToabl, cnoco0bl U cpeacTBa cHopa, oOpadOTKU M aHAJAM3a MHGOPMAIIUN O
norpedaennu TOP npu npoBeaeHnu JHEProayauTa U COCTABJICHHH 0AJTaAHCOB.
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Ha3nauenme w kmaccuukanmsi MaTepUANbHBIX, TEIUIOBBIX, JSHEPreTUYECKUUX U
9KCEpreTUYecknXx OalaHCOB; CBOJAHBIE OOLIME M dYacTHble (IO BUAAM SHEPrOHOCUTEINEH),
aHaymtrdeckue 6amancel TOP. CTpykTypa U cOCTaBisIONINE OAIAHCOB M OAJTAHCOBBIX YPABHCHHH.
CBs3bp 0aJaHCOBBIX YpaBHEHHUIl C mMokazarensMu 3(p(GEKTUBHOCTH NMPOU3BOACTBA U MOTpeOIeHus
TOP. Meroapt u cmnocoObl cbopa U mnonydeHuss UHPopManuu (MHCTPYMEHTAJIbHBIM,
JIOKYMEHTAJIbHbIM, pacyeTHbIM, pacyeTHO-HOPMATHBHBIM) MpPHU COCTABICHUU OajmaHCOB. MeTojbl
COCTaBJICHUS] OaJaHCOB IO TOTOKAaM, CBS3BIBAIOIIMM OOBEKT C BHEUNIHMMH HMCTOYHUKAMHU W
HOTPEOUTENAIMH WJIM CTOKAMU BEILIECTB M SHEPTUU (METOJ «YEPHOro SLIMKa»), U MO Pa3HOCTHOU
CXEMe, T.€. C OIPEICIICHUEM COCTABIISIIOIIMX OanaHca, MOJIE3HO UCTI0NIb3yEeMbIX Ha 00BEKTE, U OTEPh
BEIIIECTB U SHEPruH. bamaHChl Kak CpeCcTBO MPOBEPKH MOJHOTHI M JOCTOBEPHOCTH MH(OPMAIMH O
npou3BoACcTBe U norpediienuun TOP Ha oObekTe. CBs3b 0allaHCOBBIX YpaBHEHUU € MOKa3aTeNsiMU
s dexkruBHocTn ucnonszoBanus TOP (KIIHA, KIIM TOP, ynenbubiM mnotpedienuem TOP).
OcoOeHHOCTH cOCTaBiieHHUs OalaHCOB OOBEKTOB, KOTOpbIE WJIM 4YacTh OOOpPYAOBaHUS KOTOPBIX
paboTaeT B IepUOANYECKOM U NEPEXOAHOM pexxuMmax. [lonstre 00 sHepreTuueckoM o0CiIeI0BaHUM,
JKCIIpecC- U YIIyOJIEHHOM 3HEproayaure OOBEKTOB Pa3jMYHOIO HAa3HAYEHUS, 3aKOHOJATEIbHOU
OCHOBE W MHCTOYHHMKAaX (UHAHCUPOBaHMA UX MpoBeldeHHs. Llenp M 3agauu SHeproayaura.
[TocnenoBarenbHOCTh €ro npoBeAcHUs. ConaepikaHWe >SHEPreTUYECKOoro Imaclnopra, OT4eTa o
IPOBEICHUH SHEProayIuTa U MPOrpaMMBbl peau3aliy SHEProcOeperaroIux MEpOIpUsSTHH.

3.4 TemaTrnka ceMHHAPCKHUX/MPAKTHYECKUX H JIAOOPATOPHBIX 3aHATHH

CeMuHapCKUE/TPAKTUUCCKHUE 3aHITUS

1. TloBropeHue NPHUHIMIHATBHBIX CXEeM, OOOPYIOBaHHS, TMPUHIUNA JCUCTBUA W
M300paKeHHsI IIMKJIOB MPOU3BO/ICTBA AJIEKTPUUECKOM SIHEPTHH, TETIOTHI M X0JI0/a, CKATOTO BO3/1yXa,
00OpPOTHBIX CHCTEM BOJIOCHAOKEHUS.

2. CocraBiieHHE TEIUIOBBIX M JHEPreTHMYeCKUX OajaHCOB Ui MapoBBIX U BOAOTPEHHBIX
KOTJIOB, KOoTenbHBIX, TOL] 1 KOC.

3. Pacyer TEmIOBBIX U THUIPABINYECKUX MOTEPh B TEIUIOBBIX CETAX C Y4eTOM crocoba
IPOKJIAJKU TEIUIOBBIX CETEH M yTEUEK TEIUIOHOCHUTENEH, OJM BO3BpaTa KOHJEHCAaTa Ha UCTOYHUK
MapoCHaOKEHHUS.

4. CocraBiieHHE€ MaTEPHAIBHBIX, TEIUIOBBIX W DHEPreTUYECKUX OanaHCOB, OIICHKA
s¢dexTrBHOCTH  HcHONB30BaHUS TOP B TEXHONOTMYECKMX  YCTAaHOBKax  (BBIMAPHBIX,
PEKTU(UKANMOHHBIX, CYMIWIBHBIX M Jp.) N0 Kod()QUIMEeHTaM TMOJIe3HOTO WCIIOIh30BAHMS,
yaenpbHOMY TIoTpebneHuto TOP.

5. CocraBieHHe M aHAJIW3 UMEIOUIMXCS B JIMTEPAType IKCEPreTUUEeCKUX OanaHcoB, pacuer
skcepretudeckux KIIJ u KITN u ananu3 uMeronumxcs B JIUTEPAType JAHHBIX MO IKCEPreTUYECKUM
KITA w KIIM g1 MCTOYHMKOB TEIUIO- W 3JIEKTPOCHAOKEHHUS, TEXHOJOTHYECKHX alllapaTos,
YCTaHOBOK U CHCTEM.

6. Pacuer moxkasareneil 3PPEKTUBHOCTH WCIOIH30BAHUS TOILTUBHO-IHEPTETUICCKUX
PECYPCOB.

7. CpaBHeHHE pacxOZ0B TOIUIMBA Ha pa3JelbHY0 UM KOMOWHHPOBAHHYIO BBIPAOOTKY
3EKTPOIHEPTUH U TETUIOTHI.

8. Pacuer KII/] KOC u TOLI, napocuinoBbIX U ra30TypOUHHBIX LIUKJIOB.



12

4, Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0eceyeHue
4.1 HopmatusHbie 1okyMeHTbI 4 'OCThI

1. TOCT P 58177-2018. Eaunasi sHepreTuyeckas cucTeMa U M30JUPOBAHHO paboTaroiue
PHEpProcucTeMbl. TeruioBele dieKTpudeckue cTaHnuu. OO0OopyJoBaHHE TEIUIOMEXaHHYECKOe
TEIUIOBBIX ANeKTpocTanuuil. KoHTponb coctosiHus metanina. HopMer u TpeboBanust

2. TOCT 12.1.004 Cucrema cranmapToB Oe3omacHocTH Tpynaa. [lokapHas 0e30macHOCTS.
OO6mmue TpeGoBaHwUs.

3. TOCT 12.1.005 Cucrema crapmapToB Oe3omacHOCTH Tpyaa. OOmme caHUTapHO-
TUTUEHUYECKUE TPeOOBaHUs K BO3yXy pabodeil 30HHI.

4. TOCT 12.1.007 Cucrema cranmapToB O0€30MacHOCTH Tpyna. BpemHbeie BemiecTsa.
Knaccugukarus u obmme TpeboBaHus 0€30MaCHOCTH.

5. TOCT 12.1.030 Cucrema cTtaHmapToB O€30MAaCHOCTH TpyAa. DJIEKTPOOE30MaCHOCTb.
3amuTHOE 3a3eMIIeHUE, 3aHyJICHHE.

6. TOCT 12.2.007.0 Cwucrema craHgapToB Oe3omacHocTH Tpyna. M3gemus
aneKTpoTexHuueckue. Oomue TpedoBanus 6€30MaCHOCTH.

7. TOCT 12.2.032 Cucrema cranmapToB Oe3omacHocTu Tpyna. PabGodee mecto mpu
BBIMIOJTHEHUH paboT cujis. OO1ue 3proHoMudeckue TpeOoBaHus.

8. TOCT 12.2.033 Cucrema cranmapToB Oe3omacHOCTH Tpyaa. PabGouee mecTo mpum
BBIMIOJTHEHUH paboT ctos. OO1IMe 3proHoMuIecKrue TpeOoBaHMs.

9. TOCT 12.2.061 Cwucrema craHgapToB Oe3omacHocTH Tpyna. OOopynaoBaHHe
npousBoacTBeHHOE. O0IMe TpeOoBaHUs O€30MACHOCTH K paOOYUM MECTaM.

10. TOCT 12.2.062 Cucrema craHgapToB Oe3omacHOCTH Tpyaa. OOopyroBaHue
MPOU3BOJACTBEHHOE. OTpak/IeHus 3alUTHEIE.

11. TOCT 27.002 HanexxHOCTh B TeXHUKE. T€PMUHBI U ONIPEICIICHUS.

4.2  OcHoBHasl JuTepaTypa

1. KoTenpHbIe YCTAHOBKH M ITApOTEHEPATOPHI [ DNEKTPOHHBIN pecypc]: yueo. / B.M. Jlebener
[u 1p.]. — DnexTpoH. naH. — Mocksa: YMII X/T, 2013. — 376 c.

2. Ocwuka JI.LK. MHXUHUPUHT OOBEKTOB HHTE/UICKTyIBHOW SHEPIeTHUYECKOW CHCTEMBI.
[IpoextupoBanue. CtpoutenbcTBo. busHec U ympaBieHHe [DJIEKTPOHHBIN pecypc] — DIJIEKTPOH.
nmaH. — Mocksa: U3garensckuit om MOU, 2014. — 780 c.

3. MouceeB b.B. [IpombinieHHas TeIUIOdHEpreTHKa [DneKTpoHHBIH pecypc]: yueb. / B.B.
Moucees, F0./l. 3emenkoB, C.IO. ToponoB. — DnektpoH. nadH. — Tromens: TroM[HI'Y, 2014. —
236 c.

4. Marusiyk C.B. Kommenrtapuii k @enepanbHomy 3akony ot 27 urois 2010 . Ne 190-D3
«O TemnocHabxeHUW» (MOCTATEHHBIN) [DNEKTPOHHBIM pecypc] — DnekTpoH. naH. — Mocksa:
KOctummuadopm, 2011. — 160 c.

5. CemenoB b.A. UHxeHepHBI SKCIEPUMEHT B MPOMBIIIIEHHON TEIIOTEXHUKE,
TEIUIOAPHEPTETHKE U TEIUIOTEXHOJIOTUAX [DIEKTPOHHBIN pecypc]: yued. mocodue — DIEKTPOH. JaH.
— Camnkr-IletepOypr: Jlans, 2013. — 384 c.

4.3  JlonmoJHHUTeJbHAs JUTEpPaTypa

1. IMumunenko H.B. DHeprocOepexeHne M MOBBINICHHE YHEPTETHYECKON 3(P(HEKTUBHOCTH
WH)KEHEPHBIX CUCTEM U ceTeil [DnekTpoHHBIN pecypc]: yueb. mocodue / H.B. IMununenko, U.A.
CuBakoB. — DnekTpoH. aaH. — Cankrt-IletrepOypr: HUY UTMO, 2013. — 274 c.
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2. ITonysnopnu H.K. MoHTaxx, Hamagka, O5SKCIUIyaTallsi W PEMOHT CHUCTEM
3JIEKTPOCHA0XKEHHS MPOMBIIUICHHBIX NPEANpUATHA [DNeKTpoHHBINH pecypc]: yued. mocobue —
OnektpoH. naH. — Cankt-IlerepOypr: Jlanb, 2017. — 396 c.

3. Jlebene B.M. McTouHMKN U CHCTEMBbl TEMJIOCHAOXKEHUS NPEANPUATHN [DIIeKTpOHHBIN
pecypc]: yue6. / B.M. Jle6enes, C.B. [Ipuxoapko. — DnexTpoH. nan. — Mocksa: YMII KT, 2013.
— 354 c.

4. TemosHepretuka u teriotexnuka: CrpaBouHas cepusi: B 4 xu. Ku. 4. [Ipombinuiennas
TEIUIOPHEPTETHKA U TEIUIOTEXHUKA: CIIPABOYHUK [ DIIEKTPOHHBIN pecypc]: cripaB. — DJIEKTPOH. JaH.
— Mocksa: M3garenbckuit njom MOU, 2007. — 632 c.

5. AwnuvapoBa T.B. CmopaBouHUK 10 HHEPrOCHAOXKEHUIO U 3JIEKTPOOOOPYIOBAHUIO
MPOMBINIUICHHBIX TPEANPUATUA MU OOIIECTBEHHBIX 3JaHMM [DJIEKTPOHHBIN pecypc|: cmpas. /
Amnuaposa T.B., bogpyxuna C.C., bype A.b.. — DnexkrpoH. nan. — Mocksa: WU3natensckuii jom
M3U, 2010. — 745 c.

6. Koponie A.T. Opranusanysi IpoeKTUPOBAaHHUS 0OBEKTOB TEIJIOCHAOKEHUS | KYPC JIEKLIUI
[DnexTponHbIi pecype]: yueb. mocobue — DnektpoH. naH. — KemepoBo: Ky3I'TY umenu T.O.
['op6auesa, 2010. — 160 c.

4.4  JjaekTpoHHbIE 00pa3oBaTeIbHbIE PeCypPChl
HpOBCI[eHI/Ie 3aHATHH U aTTCCTaHI/IfI BO3MOXHO B JUCTAHIIMOHHOM (I)OpMaTC C IPUMCHCHUEM

CUCTEeMbI JucTaHIMOHHOro o00yueHusi ynuBepcurera (CHO-LMS) nHa ocHoOBe pa3zpabOTaHHBIX
Kadepoii AIeKTPOHHBIX 00pazoBaTeNbHBIX pecypcoB (DOP) mo BceM pa3zzenaM mporpaMMsl:

Hazpanue 0P Cchuika
DHEProTeXHOJOTHUECKHUI
KOMILIEKC IPOMBIIIUIEHHBIX https://online.mospolytech.ru/course/view.php?id=3326
OpEanpUATUN

Pazpaboranneiii DOP BkmiowaeT B ceOs: JEKIMOHHBIA W TPAKTUYECKUH MaTepual,
CaMOCTOSITENIbHYIO padOoTy; BHI€OMAaTEPUAIIBI; TPOMEXYTOYHBIA U UTOTOBBIN TECTHI.

[Mopsmox mpoBeneHUs: pabOT B AMCTAHIIMOHHOM (popmare yCTaHABIMBAETCS OTACIbHBIMH
PaCTOPSDKEHHUSIMU TIPOPEKTOPA 1O y4eOHOH padoTe W/WIH IIEHTPOM yueOHO-METOINYECKON PabOTHI.

Kaxnapiii  cTymeHT oOecrneueH HWHAWBHUAYalbHBIM  HEOTPAHHMYEHHBIM  JIOCTYIIOM K
aseKTpoHHBIM Onbmorekam yuusepcutera (http://lib.mami.ru/lib/content/elektronnyy-kataloq).

Cchuika Ha DIIEKTPOHHYIO OMOTHOTEKY:

https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5 JluneH3uoHHOe W  CBOOOAHO  pacnpocTpaHseMoe NPOrpaMMHOe
ol0ecmeuenmne

1. MoitOduc — poccuiickasi KOMIaHUA-pa3pabOTUNK Oe30MaCHBIX O(QUCHBIX PEIICHUH st
oO0meHnss M CoBMeCTHOM paboTel ¢ pokymeHTamu (AnprepHatruBa MS Office)
https://myoffice.ru/

2. Ilnarpopma nanoCAD — »T10 poccuiickas tuiarpopma uisi TPOSKTHPOBAHHUS |
MOJICIIMPOBaHMs 00BEKTOB paznuuHoOl cioxHocTh. [lognepxka popmaros *.dwg u IFC
Jenaer ee OTIMYHBIM pemeHreM s coBMemieHus CAIIP- u BIM-texHomoruid.
OyHKIMOHAT TUIAT(HOPMBI MOKET OBITh PACIIUPEH C MMOMOIIBIO CIICIIHATBLHBIX MOMYJICH
https://www.nanocad.ru/support/education/

3. Cucrema TPEXMEPHOTO MOJICIIUPOBAHUS «KOMITAC-3D»
https://edu.ascon.ru/main/download/freeware/



https://online.mospolytech.ru/course/view.php?id=3326
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
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4. VALTEC.PRG.3.1.3. [Iporpamma Juis TEMJIOTEXHUUECKUX U THIPABIMYECKUX PACUETOB
https://valtec.ru/document/calculate/
5.  Ommaiin pacuetst ABOK-CO®T https://soft.abok.ru/help_desk/

4.6 CoBpemeHHble npodeccHoHAIbHbIE 0a3bl JAHHBIX U MH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMbI

Poccuiickas HarmoHansHas 6ubnuoreka http://www.nlr.ru

OBC «YuuBepcurerckas oubmuorexa ommain» https://biblioclub.ru/index.php

Hayunas snexrponnas 6ubnunoreka http://www.elibrary.ru

Poccuiickas rocyaapcrBennas oudmunoreka http://www.rsl.ru

O6pasoBarenbHas miathopma FOPAUT hitp://www.urait.ru

«TexakenepT» — CIpaBoOvHAsI CHCTEMa, MPEIOCTABIISIONIAs HOPMAaTUBHO-TEXHUUECKYIO,

HOPMAaTHBHO-TIPaBOBYIO MH(popMaIuio https://Texskcnept.cait/

7. HII «ABOK» — m[OMOIIHMK WHXEHEpa 1O  OTOIUICHUIO, BEHTHJISAIUH,
KOH/IMIIMOHUPOBAHUIO BO3/yXa, TEIJIOCHAOKEHUIO M CTPOMTENBHOM Temaopusnke
https://www.abok.ru/

8. E-JIOCBE — Onexrponnslii 3kojor. HezaBucumas uHpopmanus O pPOCCHUCKHUX
opraHm3anusax, 0a3a HOPMATHBHBIX JOKYMEHTOB M 3aKOHOJATEIBHBIX AaKTOB
https://e-ecolog.ru/

9. MWmxkenepnas cantexunka VALTEC (karamor mnpoaykKuud W HOpPMAaTHBHAs

nokymenranusi) https://valtec.ru/

ook wdE

S. MarepuajbHO-TEXHHYECKOe 00ecneyeHue

JUia  npoBeneHHs JIEKIMOHHBIX 3aHATUM HCIOJB3YIOTCA ayAUTOPHM, OCHAIllEHHBIE
KOMIIBIOTEPaMH, WHTEPAKTUBHBIMU JIOCKaMHU, MYJIbTUMEIUWHBIMH IPOEKTOPAMH U SKpaHaMHU:
AB2404, AB2415 u ayauropuu obmero ¢gouaa. Jinsg npoBeaeHUs CEMUHAPCKUX U 1aOOpaTOPHBIX
pabot ucnonsaytores ayauropun: AB2406, AB1101 u ayagutopun kopriyca YPBAH. TEXHOI'PA ]
MHHOBaIIMOHHO-00pa30BaTeIbHOM KoMILIekce « TexHorpam», KOTOpbIi pacioioskeH Ha TEPPUTOPUU
B/IHX.

6. MeroauuecKkue peKOMeHAANHU

6.1 MeToanueckue peKOMEHAANMH JJisl TIpenoJaaBaTelisi MO0 OPraHU3aANUHU
00y4eHuUs

6.1.1 IlpenonmaBarenb OpraHu3yeT NpenoJlaBaHUe AUCIUIUIMHBI B COOTBETCTBUU C
TpeboBanusimu «llomoxkenuss 00 opraHuzanuu oOpa3oBaTeIbHOrO Mmporecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCHUTETE U €T0 (Prihanax», yTBepKAECHHBIM PEeKTOPOM YHHBEPCUTETA.

6.1.2 Ha mepBOM 3aHATHM TpenoAaBaTellb JOBOAMUT JO CBEACHUS CTYJIEHTOB COJEp)KaHUE
paboueii nporpammel aucuuruinas (PTII).

6.1.3 TlpenogaBarens 0cOOEHHO OOpaliaeT BHUMaHUE CTY/ICHTOB Ha:

— BUABl U POPMBI MTPOBEJCHUS 3aHATUIN MO AUCLUUIUIMHE, BKIIIOYAs MOPSAIOK MPOBEACHUS
3aHATUA C TPUMEHEHHEM TEXHOJOTUH JUCTAHLIMOHHOTO OOy4YeHUS U CHCTEMBbI
nuctaHionHoro ooyyenus ynusepcureta (CO Mockosckoro [lonuTexa);

— BUJbI, COJCPKaHUE U TOPSIOK MPOBEACHUS TEKYIIErOo KOHTPOJS YCIIEeBA€MOCTH B
COOTBETCTBHUH C (DOHJOM OLIEHOUHBIX CPEJICTB;


https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
https://e-ecolog.ru/
https://valtec.ru/
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— d¢opMmy, coaepxkaHHe U TOPSAIOK TPOBEIACHHS MPOMEXKYTOUYHOM arTecTalud B
COOTBETCTBHUHM C (DOHJOM OLIEHOUHBIX CPENCTB, peaycMoTpeHHbIM PI1/I.

6.1.4 [IpenogaBaTenb JOBOJUT A0 CBECHUS CTYICHTOB rpaduK BHIIOTHEHUS yUeOHBIX padoT,
npeaxycMmorpenssix PIT/I.

6.1.5 [IpenonaBatesib pEKOMEHIyET CTYA€HTaM OCHOBHYIO U JIOIIOJHUTENIBHYIO JIUTEPATypy.

6.1.6 IIpenogaBarenp MpenoCTaBiIsIeT Epe] MPOMEKYTOYHOHM aTTecTanueil (9K3aMEHOM HITH
3a4€TOM) CIIMCOK BOIIPOCOB JJIsl IOJTOTOBKHU.

6.1.7 IlpenomaBaTenu, KOTOPBIE MPOBOJIAT JICKIIMOHHBIE W NMPAKTUYCCKUE (CEMHUHApPCKHC)
3aHATHUS, COMIACYIOT TEeMAaTUYECKUN IJIaH NPAaKTUYECKUX 3aHATHUI, 4TOObI MCHOJIb30BATH €IUHYIO
cucteMy 0003HAaUEHHH, TEPMUHOB, OCHOBHBIX IMOHATHI TUCUUIUIMHBIL.

6.1.8 Ilpm MNOArOTOBKE K CEMHUHAPCKOMY 3aHATHIO [0 IEPEYHI0 OOBSABICHHBIX TEM
IpernoAaBaTeslo HeoOXOAMMO YTOYHMTH IUIaH MX MpoBeaeHus, corjmacHo PIIJI, mpomgymats
(bOpMYIMPOBKH U CcOlEpKaHHE Y4eOHBIX BOIPOCOB, BHIHOCUMBIX Ha OOCYX/I€HUE, 0O3HAKOMUTHCS C
IIEPEYHEM BOIIPOCOB 10 TEME CEMHUHApA.

B xone cemuHapa BO BCTYNHTEIBHOM CJIOBE PACKPBITh NMPAKTUYECKYIO 3HAUUMOCTb TEMBI
CEMUHApPCKOI0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 00CYXKJIEHUE Ka)JI0Tro
yuebHoro Bompoca. Mcrnosnb30BaTh (PpOHTAIBHBIA OMPOC J1aBasi BO3MOXKHOCTb BBICTYIIUTh BCEM
CTYyJI€HTaM, IPUCYTCTBYIOIIUM Ha 3aHATUH.

B 3aKimr0uMTENBHON YacTH CEMUHAPCKOIO 3aHATHS CIENYET MOABECTH UTOTHU: J1aTh OLICHKY
BBICTYIUIEHUH KaXKI0r0 CTYJI€HTa U y4eOHOMU TPYMIIbI B LIEJIOM. PaCKpBITh MOJIO0KUTEIbHbBIE CTOPOHBI
Y HEJOCTaTKU MIPOBEIEHHOIO CEMMHAPCKOTO 3aHATHA. OTBETUTh HA BOIPOCH! CTYIEHTOB. Bhinarh
3a/laHus JJI CaMOCTOSITENIbHOM pabOThI 110 MOATOTOBKE K CIIEAYIOIIEMY 3aHATHIO.

6.1.9 [lenecooOpa3Ho B X0€ 3alIUTHI pedepaToB, 1a0OPaTOPHBIX padOT, KYpCOBBIX padoT U
IIPOEKTOB 3a/1aBaTh BBICTYMAIOIIMM M ayJUTOPUU JOMOJHUTEIbHbIE U YTOUHSIOIINE BOIPOCHI C
LEJIBIO BBIACHEHUS UX MO3UIMIA MO CYILIECTBY 00CYKIaeMbIX IPOOIIeM.

Bo3moxHO mpoBeieHue 3aHATUHN U aTTeCTallil B IUCTaHIIMOHHOM (opMaTe ¢ MPUMEHEHHEM
CHCTEMBI JUcTaHIIMOHHOTO 00y4yenus: yuusepcuteta (CO Mockosckoro [Tomutexa).

6.1.10 Ilopsmox mpoBeneHHs pabOT B TUCTAHIIMOHHOM (opMaTe yCTaHABIMBACTCS
OTJENBHBIMU PACIOpPSHKEHUAMH TPOPEKTOpa MO YyueOHOW paboTe W/HMIM LEHTpOM Yy4eOHO-
METOANYECKON pabOTHI.

6.2 MeTOIlI/l‘{eCKI/Ie YKazaHus 1Jisi oﬁyqamumxca 0 OCBOCHHUIO TMCIMIIJINHBI

6.2.1 CryneHTy HEOOXOJMMO COCTaBUTH i ce0si TpaduK BBIMOJHEHUS y4eOHBIX paldor,
npexycmorpeHnbix PIIJ] ¢ yuérom TpeOGoBaHUMN APYrUX OUCHUIUIMH, H3yYaeMBIX B TEKYIIEM
CeMECTpe.

6.2.2 Tlpu mpoBeneHUU 3aHATUN U TPOLEAYP TEKyLIeH M MPOMEKYTOYHOW aTTeCTallUU C
UCIIOJIb30BAaHUEM HHCTPYMEHTOB MH(MOPMAlMOHHOM 0Opa30BaTeNbHOM Cpeabl JAUCTAaHIMOHHOIO
obpazoBanus yausepcurera (CIO Mockosckoro ITonurexa), Kak BO BpeMsi KOHTAaKTHON pabOTHI C
npenojaBaTesieM, TaKk U BO BpPEMs CaMOCTOSITENIbHOM pabOThl CTYAEHT AOKEH OOECHeunTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHIMOHHOTO TMOJAKIIOUEHUS K CHCTEMaM JUCTaHIIMOHHOTO
oOyueHus. Ilpm OTCYTCTBUM TakOW BO3MOXHOCTH OOCYIUTH CHUTYallMI0 C IpenojaBaTesieM
JUCITUTUIAHBI.

6.2.3 K mpomexyTOYHON aTTeCTallMy TOMYCKAITCS TOIHKO OO0YYarOIUeCs, BBIIOJIHUBIINE
BCE BUbI yueOHOU padoThl, MpeayCcMOTpeHHbIe paboueii mporpamMmmoil nucuuruinasl (PIL).

1. @DoH OLIEHOYHBIX CPEICTB
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7.1  MeToabl KOHTPOJISI H OLEHUBAHMS Pe3yJbTATOB 00y4eHUs!

KonTpons ycmeBaeMOCTHM M KadecTBa IIOATOTOBKUM IPOBOJUTCS B COOTBETCTBUU C
tpeboBanusiMu "[lonokeHust 00 opraHu3anu 00pazoBaTEIBHOrO IMporecca B MOCKOBCKOM
MOJTUTEXHUYECKOM YHUBEpCHUTETE".

Jlsist KOHTPOJIA YyCIIEBAeMOCTH M KauecTBa OCBOCHHS AMCLMIUIMHBI HACTOSIIEH MpOrpaMMoit
IPEIYCMOTPEHBI CIIETYIOIUE BUJIbI KOHTPOJIS:

— KOHTPOJIb TEKYILIEH yCIIeBAEMOCTH (TEKYIINI KOHTPOJIb);

— IPOMEXKYTOYHAsl aTTeCTaLMsL.

B npouecce 00yueHHs HCIOIb3YIOTCS CIEAYIOIUE OLIEHOYHbIE (POPMBI CAMOCTOSATEIILHOMN
paloThl CTY/IEHTOB, OLIEHOYHBIE CPEJCTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEXYTOUYHBIX
aTTeCTaluN:

— MOArOTOBKA U BBICTYIJICHHE HA CEMUHAPCKOM 3aHATHH C JOKJIAIOM U 00CYKJICHUEM;

— TECT, K3aMeEH.

OneHouUHBIE Cpe/ICTBA TEKYLIETO KOHTPOJIS yCIIEBAEMOCTHU BKIIOYAOT KOHTPOJIbHBIE BOIIPOCHI
U 33/1aHUs B opMe OIaHKOBOTO TECTUPOBAHUS, JUISI KOHTPOJISE OCBOCHHS 00YUYaIOLIMMUCS Pa3IeIoB
JUCLUIUIMHBI — pellIeHHe 3a/1au.

OO0pa31pl TeCTOBBIX 33/1aHUI, KOHTPOJIBHBIX BOIIPOCOB M 3aJaHUM JIJIsl TPOBEACHUS TEKYILEro
KOHTPOJIs1, 9K3aMEHAIIMOHHBIX OUJIETOB, IPUBE/ICHBI B IIPUIIOKEHUH.

7.2 lllkana u KpUTEpHUH OLIEHUBAHUS Pe3yJIbTATOB 00yUYeHHs

IToka3zaresnem OLCHUBAHUS KOMIIETCHIMI Ha PAa3IMYHBIX 3Tanax UX (GOPMUPOBAHUS ABIACTCS
JTOCTI)KCHHE 00yYarOIIMMUCS TUIAHUPYEMBIX Pe3yIbTaTOB O0YUECHHS 0 TUCIUTIINHE (MOIYIIIO).

dopma MPOMEeKyTOUHOM aTTeCTalUK: YK3aMEH.

[TpomerxyTouHast aTTecTalys o0yJaromuxcs B GopMe IK3aMeHa ITPOBOAUTCS MO Pe3yIbTaTaM
BBITIOJIHEHUSI BCEX BHUJOB y4eOHOW pPabOThHI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JTaHHOM
JUCHUITIINHE (MO)Iy.TIIO), IIPpU 3TOM YUHUTBIBAIOTCA PE3YJIbTAThI TCKYIIETO KOHTPOJIA YCIICBAEMOCTH B
TeyeHne cemecTpa. OLEHKAa CTENEHH AOCTIKEHHUS OOydYaromIMMUCS IIAHHUPYEMBIX DPe3yJIbTaToB
0o0y4eHus: MO JUCHUIUIMHE (MOIYJI0) TPOBOAUTCS TMPEMOJaBaTeieM, BEAYIIUM 3aHATHS TIO
JMCIMIUTIHE (MOJYJII0) METOJIOM 3KCIEePTHOH omeHKH. [1o uToraMm mpomexyTouHOH aTTecTaluy 1o
IUCUIUIUINHE (MOJYJIIO) BBICTABIISACTCS OLEHKA «OTIMYHO», «XOPOIIO», «yIOBICTBOPUTEIHEHO» WIIH
«HEYIOBIIETBOPUTEIHHO.

K HpOMeH(YTOqHOﬁ aTTeCTAllU OOIMYCKAIOTCA TOJBKO CTYACHTBI, BBIIOJIHUBIOINE BCC BUbI
yuyeOHOH  paboTBl,  NpeaycMOTpeHHBle  paboyeld  mporpaMMod  TO  JAUCHUIUIMHE
«OHEProTeXHOJOTUYECKUI KOMIIJIEKC TPOMBIIIIEHHBIX TPEATIPUATHII.

IlIkaja oneHUBaHUS Onucanue

BrinmonHeHs! Bce BUIBI yaeOHOM paboThl, MPeyCMOTPEHHBIE YIeOHBIM
m1aHoM. CTyJIeHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHWW, YMEHHI,
HaBLIKOB TMPUBEICHHBIM B Ta0OJMIaX TOKa3aTeled, Oomepupyer
MpUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH, HaBBIKAMH, TIPUMEHSIET UX B
CUTyallMsX TOBBIINIEHHON CcIoXHOCTH. [Ilpm 3TOM MOryT OBITH
JOTYIIIEHbl He3HAYUTEIbHBIE OMMMOKH, HETOYHOCTH, 3aTPYAHEHUS TIPU
AQHAJTUTUYECKUX Olepalusix, MepeHoce 3HaHUM U yMEHUN Ha HOBBIE,
HECTaHJIaPTHBIC CUTYAITUH.

BrinmonHeHs! Bce BUIBI yaeOHOM paboThl, MPeyCMOTPEHHBIE YIeOHBIM
miaHoM.  CTyA€HT  JAEMOHCTPUPYET  HEMOJHOE,  MPaBUIBHOE
Xopor1o COOTBETCTBUE 3HAHWUW, YMEHUH, HABBIKOB MPHUBEICHHLIM B TaOIHIIAX
rmokaszaTeneit, Jubo eclid Tpu dATOM OBUTM  JOMyIIeHBl 2-3
HECYIICCTBEHHBIC ONTHOKH.

OTIIMYHO
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BoinonHeHsl Bce BUbI yueOHOM pabOThl, IPEayCMOTPEHHBIE YU€OHBIM
wiaHoM. CTyJIeHT €MOHCTPUPYET COOTBETCTBHUE 3HAHUi, B KOTOPOM
OCBElICHA OCHOBHAs, Han0oJIee BaXKHasl 4aCTh MaTe€pUaa, HO IIPU 3TOM
JIONYIIIEHA 0J1HA 3HAYUTEIbHAasl OINOKA UM HETOYHOCTb.

He BbmmonHeH onxuH wian  Oonee BUAOB  y4yeOHOM  paboThI,
PEeIyCMOTPEHHBIX Y4eOHbIM IUIaHOM. CTYAEHT JEeMOHCTpUpPYET
HEIOJIHOE COOTBETCTBHE 3HAHUM, YMEHUN, HAaBBIKOB IPUBEACHHBIM B
TabaMIax TOKa3arenel, JOMYCKAlOTCS 3HAUMUTENbHBIE OIIMOKH,
MPOSABIIAETCS OTCYTCTBHE 3HAHWM, YMEHUW, HaBBIKOB 110 pALY
NoKas3aTesiei, CTYJIeHT UCHBITHIBACT 3HAUUTEIbHBIC 3aTPyIHEHUS MIPH
ONEPUPOBAHUHU 3HAHUSMU M YMEHHUSIMHU NPU MX NEPEHOCE HAa HOBBIC
CUTYalLlUU.

VY 10BIIETBOPUTEITHHO

HeynosnerBopurensHo

7.3  OueHoYHBbIE CPEICTBA

7.3.1. Texyuuii KOHTPOIb
Jli1st mpoBeIeHHsI TEKYIIETO KOHTPOJISI IPUMEHSIOTCS CIIeayomue (GOpMbL: pa3HOypOBHEBEIC
3aa4u ¥ 3a/laHusl; TOKJIa, COOOIIeHHE; YCTHBIN OIpoc, co0ece10BaHue; TecT.

7.3.2. IIpomexxyTouHas aTTecTanus

[IpomexxyTounast arrectansi NPOBOAUTCA HA COOTBETCTBYIOIIMX (opMaM 0O0ydeHHs
cemecTpax B opme dK3aMeHa.

DK3aMeH MPOBOJUTCS MO OUIeTaM, OTBETHI MIPEJAOCTABIISIFOTCS MUCBMEHHO C MOCIEAYIOIUM
YCTHBIM cobeceioBanneM. busetsl GopMupyroTcs U3 BOIPOCOB MPEICTaBIEHHOI0 HIDKE nepeyHs. B
OuIIeT BKIIIOYAETCS JBa BOMPOCA U3 PA3HBIX Pa3/IeioB AUCHUIUIMHBI U OJTHO MPAKTHUYECKOE 3aJjaHHe.
[TepeueHb BOIPOCOB COOTBETCTBYET TeMaM, M3yYEHHBIM Ha JIEKIIMOHHBIX M CEMUHAPCKHUX 3aHATHIX
(mpunaraetcsi). Bpemst Ha MOArOTOBKY MUCHbMEHHBIX OTBETOB — 10 40 MUH, yCTHOE coOeceloBaHuE —
10 10 MuHyT.

7.3.3. Bonpocsl Amns 3aueTa/sK3aMeHa

1. Cuctembl U 000pyJOBaHHE NPOMBIIUIEHHBIX HCTOYHUKOB 3JEKTPUUECKON HHEpPIrHH,
TEIUIOTHI, X0JI0/1a, CKATBIX I'a30B U BO3/1yXa.

2. Cuctembl U 000pyIOBaHHME [JIsi TEIUIO-, JHEPro, XOJIOAO-, BOJO-, BO3AYXO- U
ra30CHa0XeHUs PEIIPUATHH.

3. [IpoMbliieHHbIE TEXHOJIOTHYECKUE oTpeduTenu TOP.

4. Cuctembl U 000pyZO0BaHHE 00ECTICUEHUS )KU3HEACATEIbHOCTH MPEINPHUITHIA (OTOTUICHHS,
BEHTWISILIMM, KOHAMIIMOHUPOBAHUS BO3JyXa, TIOpAYEro BOJOCHAOXKEHUS, KaHAJIW30BaHUA U
00€3BpeKMBaHMS CTOKOB, Ta3000pa3HbIX BBIOPOCOB U TBEP/IBIX OTXO/O0B).

5. Buzsl u mapameTpsl 3HEPTo-, TEIJIO- U XJIaJOHOCUTEIIEH.

6. Bropuunsie suepropecypcsl (BOP).

7. LleHTpanu3oBaHHbIE U aBTOHOMHBIE CHCTEMbI 3HEPTrOCHAOKEHUS U >KU3HeoOecreueHus
IIPEANPUATHIN.

8. [loHsATHE O KOHLIENNUU YCTOWYMBOTO Pa3BUTHS, O BIMSHUU JESTEIBHOCTH YEJIOBEKa Ha
IPUPOLY.

9. Pacnipenenenuie 1oObIBa€MbIX, IPOU3BOIUMBIX U MOTPEOISIEMBIX PECYPCOB B MHpE.

10. IIpoGuiemsl u epcnekTuBbI noTpedbaeHus TOP B sHepreTuke u TEXHOJIOTHH.

11. IlpuHuMNHanbHBIE CXEMbl TEIUIOBBIX AJEKTPOCTAHIUMN, MAPOBBIX MU BOAOTPEUHBIX
KOTEJIbHBIX, XOJIOAWIBHBIX CTAHIIUI U YCTAaHOBOK, BO3YITHBIX KOMIIPECCOPHBIX CTAHIIU.

12. ABTOHOMHBIE BO3IYIIIHBIE KOMIIPECCOPBHI.

13. OcHOBHBIE 3aBUCHUMOCTH JJISi pacueTa UX HPOU3BOIUTEIBHOCTH, MOoTpebneHus TOP,
koa(urmentsr nmonesnoro aeicteus (KI1/), ynensHbie mokaszarenu notpediaeHus TOP.
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14. lonu notpebsienus umu TOP B 0o01ieM noTpediieHnu npenpusTUi.

15. TloBbimienne 3¢ ¢GEKTUBHOCTH MPOU3BOJACTBA HHEPrUM Ha OCHOBE MPHUMEHEHHE
ra30TypOMHHBIX M TAPOTA30BBIX YCTAHOBOK, peBpameHns KoTenbHbIX B TOL| n Muan-TOLI.

16. IlpumeneHmne neTaHaep-TeHEPATOPHBIX arperaTtoB B CUCTEMaX TOIITUBOCHAOKECHHS.

17. Ilpuuunel oTcTaBaHusi Poccuu OT NMPOMBIINUIEHHO Pa3BUTHIX CTPAH U IMEPCHEKTUBBI
IPUMEHEHHUS TeIJIOBBIX HACOCOB MIPU MPOU3BOJICTBE, TPAHCIOPTUPOBAHUM U noTpednenun TOP.

18. [IpuHIMIHaTbHBIE CXEMbI U OCHOBHBIE BUJIbI 000PYOBAHUS CUCTEM TOILIIMBOCHAOKEHMS,
HapoBBIX U BOJASHBIX CHCTEM TEIJIOCHAOXKEHHs, aBTOHOMHBIX CHCTEM TEIJIOCHAOXKEeHUs C
BBICOKOTEMIIEPATYPHBIMU MUHEPAIBHBIMU U OPraHUYE€CKUMHU TEIIIOHOCUTEIISIMU.

19. TenoBble ceTu.

20. TennoBel€ MyHKTBHI.

21. CxeMbl IPUCOECTUHEHNUS IOTPEOUTEICH K HCTOUHUKAM TETJIOCHA0KEHMUS.

22. TemneparypHblii TpaduK BOJSHBIX TEIUIOBBIX CETEH, KAYECTBEHHBIN W KOJIMYECTBEHHBIN
METO/Ibl PETYJIMPOBAHMSI OTIIyCKa TEIJIOTHI.

23. Pacuer HOpMaTHBHBIX U (AKTUYECKUX IOTEPh TEIJIOTHI, I'MAPABIMYECKUX IOTEPH B
TEIUIOBBIX CETSX, 3aTpaT SHEPIrUU Ha NIEPEMEILECHUE TEINIOHOCUTEINIEH.

24. BausiHue cOCTOSHUS TPYOOIIPOBOIOB HA TEIIONOTEPH.

25. DAeKTpUYeCKUue CeTH, HOPMATUBHbIE U (DAKTHUECKHE MOTEPU AJIEKTPOIHEPTUU B CETSX,
3P PEKTUBHOCTH MEPeaaun dJIEKTPOIHEPTUH OT UCTOYHUKOB AJIIEKTPOCHAOKEHUS /10 TOTpEOUTENEH.

26. IlpuMeHeHue 4acTOTHO-PETYIUPYEMOT0 IEKTPOIIPUBOA B CUCTEMAX TEILIO-, XOJI0/I0- U
BOJIOCHA0KEHUS TIPEITPUATHI.

27. TunoBble TEXHOJOTUYECKUE MPOLIECCHI, alapaThl U YCTAHOBKU: HATPEB U OXJIAKICHHE,
BBIIAPUBAHUE, CYIIKAa, IMEPETOHKA M PEKTHU(PHUKAIMA, COPOLMOHHBIE IPOLECCHl, XUMHUYECKHE
PEaKTOpHL, U Jp.

28. YpaBHEHHS MaTEpUANbHBIX, TEIUIOBBIX, SHEPIETHUECKUX U IKCEPreTUYECKUX OaJaHcoB
TUTIOBBIX TEXHOJOTUYECKUX MPOIIECCOB.

29. Macmtabsl U 3¢ ¢hekTuBHOCTh ToTpebieHuss TOP B THUMOBBIX TEXHOJIOTHYECKUX
mporeccax.

30. IMokazatenu 3¢ (HeKTUBHOCTH HCTIONBb30BaHus TOP B TeXHOIOTHH.

31. TumoBesle »dHepro- U pecypcocOeperampiiie pemeHuss B  MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX Ipoleccax.

32. BHyTpeHHee (pereHepaTUBHOE) U BHEIIIHEE UCTIOIb30Banne BOP B TexHOMOTHY.

33. CryneHyaToe UCTOIb30BaHNE MMOTEHIIUANIA.

34. IlpuMeHeHHEe MPOMEXKYTOYHOTO IMOAOTPEBa W PEUUPKYJIALUU CYIIWIHHOTO areHra B
IpoLeccax CYIIKH.

35. [IpuMeHeHre TerI0BbIX HACOCOB B TEXHOJIOTHH.

36. DHEProTexXHOIOTHYeK0e KOMOMHIPOBAHNE.

37. MeToapl TOIUIMBHBIX YMCEN U MPENeIbHOT0 MHTEHCHBHOTO JHEProcOepeskeHuss U HX
npUMEHEeHHE TpH OlieHKe 3(h(PeKTUBHOCTH HCTIONB30BaHMs TOP B TEXHOJIOTHUYECKUX CHCTEMAaX.

38. TemmoBble cxemMbl M OOOpyJAOBaHHWE CHCTEM  OTOIUICHUS,  BEHTUJISAINH,
KOHJMIIMOHUPOBAHUS BO3/yXa, TOPSYETO BOJIOCHAOKEHUS IPEATIPUATHH.

39. OcHOBHbBIE ypaBHEHHUS MaTepUaIbHBIX, TEIUIOBBIX M SHEPreTUYECKHX OalaHCOB s
pacuera MomHoCTH, noTpedaeHuss TOP Ha paboTy cucteM ku3HeoOecIeueHUs IPEIPUITHH.

40. OcHOBHBIE HaMpaBIICHUS IO 3KOHOMHUHU HDHEPrHH B CHUCTEMax XH3HEOOECNedeHUs ¢
IIPUMEHEHUEM COBPEMEHHBIX CPEJCTB aBTOMATU3ALINH.

41. OcHOBHBIC HaMpaBIICHUS IO 3KOHOMHUHU DHEPrHH B CUCTEMaxX XKHU3HEOOECNEUeHUs C
IPUMEHEHUEM COBPEMEHHBIX YTUIN3AaTOPOB TEIJIOTHI BEHTUIISLIUOHHBIX BEIOPOCOB.

42. OcHOBHBIC HAMpaBIICHUS IO 3KOHOMHUHU HDHEPrHH B CUCTEMaxX XKHU3HEOOECNEUeHUs C
IPUMEHEHNEM COBPEMEHHBIX PAllMOHAJILHOTO BHIOOpA BUJIa CUCTEMBI OTOIIIEHUS (ITapOBOE, BOSHOE,
BO3/YIITHOE).
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43. OCHOBHBIC HAIPABJICHUS IO dKOHOMHHU DHEPIHH B CUCTEMaxX MXHU3HCOOSCICUYCHUS C
MPUMEHEHUEM COBPEMEHHBIX MaHEeIbHO-TyYUCTHIX OTOMUTEIBHBIX MPUOOPOB.

44. OCHOBHBIC HAIPABJICHUS IO dKOHOMHHU DHEPTHHM B CUCTEMaxX MXHU3HCOOSCICUYCHUS C
MPUMEHEHUEM COBPEMEHHBIX TETIOBBIX HACOCOB.

45. OCHOBHBIC HANPABJICHHS MO AKOHOMHH SHEPTUM B CHUCTEMax >XKHU3HEOOECIICUCHUsS C
MPUMEHEHUEM COBPEMEHHBIX HCIIOJIb30BAHUS TEIUIOTHI BO30OHOBIISIEMBIX MCTOYHUKOB DHEPTHU U
BOP.

46. MartepuanbHbie, TEIUIOBBIE, SHEPreTUYecKhue OamaHChl OOBEKTOB aIMUHUCTPATUBHO-
OBITOBBIX 37]aHUI U TTOMEIICHHH, CHCTEM OTOIUICHUS, BEHTWISIIIUYA U KOHIUIIMOHUPOBAHUS BO3/IyXa,
CUCTEM TOpsSYero BOJIOCHAOKECHHS.

47. ®akTuueckoe U HopMaTuBHOE noTpediaenue TOP.

48. OtHOcUTeNnbHBIE, YACNbHbIE M HOPMATUBHBIE TMOKa3atenud dPPEKTUBHOCTH
UCTONb30BaHusA TOP B JKUIBIX U OOIIECTBEHHBIX 3/IaHMIX, CUCTEMAaxX OTOIUICHHS, BEHTHIAINHN U
KOHAMIIMOHUPOBAHUS BO3/yXa, CHCTEMaX ropsYero BOJOCHA0KESHHSI 3TaHUN.

49. DHepro-u pecypcocodeperaronyue TeXHOJIOTHH, MEPOIIPUATHS U TEXHUYECKHUE PEIICHUS,
peanuzyembie Ha o0bekTax JKKX, B cucTeMax OTOMIIEHUS, BEHTWISIIMH, KOHIUIIMOHUPOBAHUS
BO3JlyXa U TOPSTYEro BOJIOCHAOKEHUS 3JaHUN.

50. MarepuanbpHbie, TEIIOBbIE, YHEPIEeTHUECKHE U IKCEPreTHUECKHUE OallaHChI.

51. TonnuBHbIM, NapoO-KOHJAEHCATHBIM, BOJHBIN, TEIUIOBOH, SHEPreTHUYECKUN U
JKCepreTHYecKuil 6amaHchl HCTOYHUKOB AJIEKTPO-, TEIUIO-, XJIaI0CHA0XKEHHS, CHA0KEHHSI CIKAaThIM
BO3JIyXOM, CUCTEM BOJOCHAOKEHUS.

52. Tlonesnsie cocTapmstonue 0aJaHCOB U OTEPH BEILIECTB, SHEPTUU U IKCEPTHUU.

53. BeiBog popmyn st pacdera mokaszateneid agpdexTuBHOCTH ncnonb3oBanus TOP: KI1/]
KOC u TOL; snektpuyeckoro u temiooro KIIJ TIII; skcepreruueckoro KIIJ KOC u TIILI;
TeroBoro u sxkceprerndeckoro KIIJ[ napoBoii n BogorpeiiHON KOTENbHOM; yAEIbHBIX NOTPEOICHUIM
TOP Ha enunuIly BeIpabaThIBaeMOM, IpeoOpa3yeMoil SHEPTUH.

54. AGCOMIOTHBIN M OTHOCUTEIBHBIN XOJOMIBHBINA K03 (DUITHEHT.

55. BropuuHble sHEpPropecypchl JHEPreTHYECKUX CUCTEM U YCTAaHOBOK.

56. Bo3MOXHOCTH TPUMEHEHUS TEIUIOBBIX HACOCOB HA UCTOYHHUKAX JIEKTPO-, TEIUIO-, XJ1a10-
, BO3JIyXOCHa0KEHUsI, CUCTEM BOJIOCHAOKEHUSI.

57. CBonmHble M 4YacTHble OanaHChl OOBEKTOB, CHCTEM U YCTAHOBOK HPEANpPUATUN
o0OpabaThIBalONIMX OTpacyield YKOHOMHUKH.

58. Tlone3nbie cocTaBistonue OaTaHCOB U MOTEPH BEIIECTB, SHEPTUU U IKCEPTUH.

59. BeiBox opMy: utst pacuera nmokasareneid 3¢ hekTuBHOCTH ncnonb3oBanus TOP: KIIH,
YACNIBHBIX pacx0a0B TOP TEXHOJOTUYECKUX CUCTEM U YCTAaHOBOK.

60. BropuuHble 3HEpropecypchl TEXHOIOTUYECKUX CUCTEM M YCTAaHOBOK.

61. BO3MOXXHOCTH TPUMEHEHUSI TEIIJIOBBIX HACOCOB B TEXHOJIOTHH.

62. PereHepaTuBHOE M BHEIIHEE HCIONb30BaHHe BOP TexHomornmueckux cucreM u
YCTaHOBOK.

63. Haznauenune u KiaccuUKAIUs MaTEpUANBHBIX, TEIUIOBBIX, JHEPIeTUYECKUUX U
IKCEPreTUIECKIX OAIaHCOB.

64. CTpyKTypa B COCTaBJISAIONINE O0aTaHCOB M 0aTaHCOBBIX YPaBHEHUH.

65. Cps3p OanaHCOBBIX ypaBHEHHMH C TMoOKa3zaTelsiMu 3()()EeKTHBHOCTH TPOU3BOJICTBA U
notpebiaeHust TOP.

66. Meronel u cmocoObl cOopa ¥ TOdy4deHUs: uHPoOpMaMU (MHCTPYMEHTAJIBHBIH,
JIOKYMEHTaJIbHBIN, paCYETHBIN, paCueTHO-HOPMATHUBHBIN) IIPU COCTaBICHUH OaIaHCOB.

67. Metonnl cocTaBjicHHS OallaHCOB II0 ITOTOKaM, CBS3BIBAIOIINM OOBEKT C BHEIIHHMU
HUCTOYHUKAMHU.

68. bamaHChl Kak CpeICTBO TPOBEPKH TMOJHOTHI M JIOCTOBEPHOCTH HWH(POPMALUU O
pou3BOACTBE U noTpediennn TOP Ha oObekTe.
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69. CBs13p OaNaHCOBBIX YpaBHEHHH C TMOKazaTesiMu 3(P(GEKTUBHOCTH HCIIONb30BaHus TOP
(KIL, KIT1 T3P, yaensHbiM noTpebnenuem TOP).

70. OcoOeHHOCTH cOCTaBJiI€HMsI OalaHCOB OOBEKTOB, KOTOPbIE MM YacTb OOOpYyIOBaHUS
KOTOPBIX pPabOTaeT B NEPUOIUIECKOM U NEPEXOAHOM PEKUMAX.

71. Ilonstue 06 3HEPreTUYECKOM 00CIIEJOBAHUH.

72. lenp u 3aa4n YHEProayAUTa.

73. IlocnenoBaTeabHOCTh IPOBEICHUS SJHEPrOAYAUTA.

74. CopepkaHHME DHEPreTUYECKOro Iacropra, OT4eTa O IIPOBEIEHUM HHEpProayaura u
IPOrpaMMbl pean3aliy SHeprocOeperarwIux MEpOIPUsITHIA.

75. IloHsTHE O 3KCHpecc- U yriyOJIeHHOM SHEProayauTe 0ObEeKTOB pa3IMYHOr0 Ha3HAYCHHS

76. lloHATHE O 3aKOHOAATEIBLHOM OCHOBE M HCTOYHMKAX (PUHAHCUPOBAHMS NPOBEICHUS
JHEproayauTa.

77. Metoabl cocTaBiieHUs] OaJaHCOB II0 CTOKAM BEIECTB U 3HEPIHMH (METOJl «UEpPHOIo
SIIUKAY ).

78. Meronpl cocTaBieHUs OallaHCOB 10 PA3HOCTHOW CXe€Me, T.e. C ONpEJesICHUEM
COCTaBJIAIONIUX OajlaHca, MOJIE3HO UCIIOIb3yEeMbIX Ha 0OBEKTE, U MOTEPh BEILECTB U YHEPTUU.

79. CBoanble oOLIMEe W 4YacTHbIE (MO BHJAM SHEPrOHOCUTENEH), aHATUTHUYECKHE OallaHChI
TOP.

80. AHanuTHYeCKHE MaTepHaIbHbIC U TEIUIOBBIE OaTaHChl OOBEKTOB, CUCTEM M YCTaHOBOK
peanpusTHiA 00pabdaThIBaOIIUX OTpaciiell SKOHOMUKHU.

81. DHepreTnyecKkue H OKCEPreTUYecKhe OallaHChl OOBEKTOB, CHUCTEM M YCTaHOBOK
peanpusTHiA 00pabdaThIBaOIIUX OTpaciiell SKOHOMUKHU.

82. Koaduuument tpanchopmanuu >HEPTUM U €r0 CBSA3b C IHEPreTUUYECKUM OaTaHcoM
XOJIOAWIBHON MALIMHBI U TEIJIOBOI'O HACOCA.
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IIpuaoxenune 1

IlepeyeHnb mpakTHYECKUX PadOT:

Pacuernas padota. [Ipaktuyeckas paboTa HampaBjieHa Ha OPMUPOBAHUE YMEHUN 1 HABBIKOB
[0 pacyeTy MapaMeTpoOB CETEBbIX TI'paUKOB MPOBEACHHUS MOHTAXXHBIX U PEMOHTHBIX padoT
9HEProoOOPYIOBAHMS HA MMPOMBIIICHHON IJIOMAAKe. Pe3ynbraToM paboThI SBISIOTCS BBIYUCICHUS
MapaMeTpoB CETEBBIX TIpa(UKOB MOHTAXHBIX W PEMOHTHBIX paboOT, MOAOOP MOHTAXKHOTO
000pyIOBaHUs, CHEIHMATM3UPOBAHHBIX KOHCTPYKIMHA, apMarypbl, CpEICTB aBTOMATHU3alUU U
TCTICTYCPU3ALIHH.

Ipnioxenue 2

BOHpOCbI A CAMOCTOATECIBHOI0 U3YICHU S

1. YueT u KOHTPOJIb HAJ UCIOIB30BAHUEM SHEPIrOHOCUTENIEH B 31aHUSAX U COOPYKEHUSX.

2. UnTencudukamus mporecca TEIUIOOOMEHa JUIs  OTONHTEIBHOTO  000pYIIOBaHWUS,
00ecIIeunBaroIero MUKPOKINMAT 3aHUi.

3. HTeHcudukanms nepeaadu Teria JIy4eucyCKaHueM.

4. CTpyKTypa 3HepronoTpeOaeHus NpenpusTuii SJHEProeMKHUX OTpaciieil IPOMBIIIJICHHOCTH.

5. I'paduku TETIIOBBIX HArpy30K MPOMBIIUICHHOTO MPEATPHATHS.

6. BropuuHbie sHEpreTHUECKUEe PECYpPChl TEIJIOTEXHOJIOTUU

7. CucreMmsbl napocHa0xeHus. Cxempl cOopa ¥ BO3BpaTa IPOMBIIUIEHHOTO KOH/IEHCATa.

Ipunoxenune 3

IIpuMepsl 32124 119 CEMUHAPCKUX 3aHATHH

3agaua 1. J[puraTens pe3epBHON SHEProyCTaHOBKH NpeaNpUaThs padoTaeT no nukiay OTTo.
CocTosiHME BO3/lyXa Ha BXOJIe B JIBUTaTeNb: aBieHue Pe = 1 6ap, Temneparypa t. = 20 °C. Maccosbiit
pacxon Bo3ayxa Ha Bxoje B jasurarenb Gs = 1 kr/c. Crenenp cxxaTusi pabodero tena paBHa 7,2.
Onpenenuts TeMIeparypy pabouero Tena B KOHIIE Mpoliecca CxKaTus U K.I.J. [UKJIA.

3agauya 2. JlBurarenb pe3epBHOW SHEPrOyCTAHOBKH MPEANPHUATHS pPadOTaeT MO IHKITY
Juzens. CocTosiHUE BO3yXa Ha BXOJIE B JBHTaTeNb: JaBieHne Ps = 1 6ap, Temmeparypa te = 20 °C.
MaccoBslii pacxo]1 BO3ayxa Ha Bxojie B iBuratenb Gq = 1 kr/c. Ctenenp cxatus pabodero Tena paBHa
12,7. Onpenenuts TeMnepatypy pabouero Tena B KOHIIE Mpoiiecca CxKaTus U K.I1.J. KA.

3agaua 3. ['a30TypOMHHAS SHEPrOyCTAaHOBKA MPEANPHUATHSL paboTaeT mo mukiy bpaiiToHa.
CocTosiHKE BO3/IyXa Ha BXOJIE B KOMIIpeccop: JaBienue Pe = 1 6ap, Temneparypa ts = 20°C. Crenens
cKaTusl BO3Ayxa B KomIipeccope — 8. OmpenenuTh TemiiepaTypy pabodero Teja Ha BBIXOAE U3
KOMIIpeccopa U K.II.J. IIUKJIA.

3agauya 4. TemoTEXHOJIOIMYECKHE YCTAHOBKM II€Xa MPOMBIIUIEHHOTO NPEANpUATUs
HOJIy4aroT U3 3aBOJICKOM KOTeNbHOM map aaBieHHeM Pn = 4 Gapa u crteneHsto cyxoctu X = 0,97.
[Iponer mapa B KoHAEHCATE, BO3BpAIlAEMOM M3 11€Xa B KOTeNbHYIO0 Y = 25%. MaccoBslii pacxoj napa,
notpebnsemoro nexom D, = 7,2 kr/c. OnpenenuTs pacxoj mapa, KOTOpBI OyJeT MmoTpedisTh
000py/I0BaHKE IeXa MOCJIe YCTAHOBKU KOH/IEHCATOOTBOIYMKOB C MACHIOPTHBIM 3HAYEHHEM ITpOJIeTa
napa B KouaeHcate 3%.

3agauya 5. B xanopudep OIHO30HHON KOHBEKTHBHOW CYIIMJIBHOW MAIIWHBI TOCTYIAET
BO31yX, pacxos kotoporo Ge = 3,2 kr/c, Temnepatypa ts = 20 °C, oTHOCHTENbHAS BIAKHOCTH @ =
60%. Temnepatypa Bo3yxa Ha BbIxoje u3 kanopudepa ta = 110 °C. OnpeenuTs TeMI0Boi HOTOK,
pacxoayeMblil Ha HarpeBaHUe BO3/1yXa.

3agaua 6. Terora B xomuuectBe = 800 k/[x/Kr mepemaercst oT Tena ¢ TeMIepaTypoi
T1=1500 K k Teny c 601ee Huzkoi Temnepatypoii T2 =400 K. Temneparypa okpy:xaroreii cpezst To
=290 K. Onpenenuts NOTEPIO IKCEPTUU TEIIOTHI.
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3anaua 7. [Ipu pacmernenuu 1 Kr ypaHa B peakTope aTOMHOM 3JIEKTPOCTAHITNN KOJIMYECTBO
BBIIEIISIEMOIT TEIUIOTHI OLleHUBaeTcs BennuuHoi 22,9108 kBt u/kr. Onpenenutpb, KAKOe KOJIUYECTBO
yriast ¢ Termiotoi cropanus 29300 k/[x/kr motpeOyercst UIsl MOMYyYeHHs TaKOTO K€ KOJIWYEeCTBa
TEIIOTHI.

3agaya 8. CpaBHuTE OKCEpreTUYeCKMd K.I.J. JIBYX TEIUIOOOMEHHBIX allapaTos,
UCIOJB3YIOIMXCA Ul noxorpesa Boabl oT 75 no 95 °C gpIMOBBIMM razamu. B mepBom w3 HHMX
TeMIIepaTypa JIBIMOBBIX Ta30B Ha BXojie B ammapat cocraniser 450 °C, a Ha Beixoae u3 Hero — 320
°C. Bo BTOpOM anmnapare TemrepaTypa IbIMOBBIX ra30B Ha BXoJ€ U Beixoze paBHbl 250 n 120 °C.



