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1.  Heawn, 3an0aum 1 IUIaHUPYeMble Pe3yJbTAaThl 00yUeHUsl 10 JUCHUIITIHHE

K OCHOBHBIM I©ENSIM OCBOGHHS JUCLHUIUIUHEI
HPOMBIIUICHHBIX PEANPHUATHID CIeTyeT OTHECTH:

— (hopMHUpOBaHKE 3HAHUI O COBPEMEHHBIX IPUHIUIIAX, METO/IaX U CPENICTBAX (DOPMUPOBAHHS
U pabOTHl YHEPrOTEXHOJIOTUYECKOTO KOMILIEKCA IPOMBIIIIICHHOTO MPEANIPUATHUS;

— W3y4YeHHEe CHoco0OB TOBBIIIEHUS dS()(EKTUBHOCTH METOJ0B (OPMHUPOBAHHSA U
9KCIUTyaTalluyl SHEPTOTEXHOJIOTMYECKOTO0 KOMILIEKCA MPOMBIIIIICHHOTO MPEeIIpUsTHS, BHIPAOOTKa
HaBBIKOB y CTYJIEHTOB CaMOCTOATENBbHO (OPMYJIMpPOBATH W pelIaTh 3aJadyd ONpeAeTCHHUs
TEXHUYECKUX MapaMeTpOB 00OPYAOBaHUS B COCTABE YHEPTETHUECKUX CUCTEM M KOMIUIEKCOB.

— TOATOTOBKA CTYIEHTOB K JESATEIBHOCTH B COOTBETCTBHM C KBAIM(HUKAIMOHHON
XapaKTEPUCTUKON MarucTpa o HalpaBJICHUIO, B TOM YHCiIe GOPMUPOBAHNE YMEHHI 110 BBISIBICHUIO
HEOOXOJIMMBIX YCOBEPIICHCTBOBAaHMI M pa3padOTKe HOBBIX, Oojee APPEKTUBHBIX METOH0B
dopMHpOBaHHS W IKCIUIyaTallkd HHEPTOTEXHOJIOTMYECKOTO KOMIUIEKCAa IMPOMBIIIIICHHOTO
HPEATIPUSATHSL.

K OCHOBHBIM 3agadaM OCBOEHHS JAWCHMIUIMHBI «DHEPrOTEXHOJOTMYECKUH KOMILIEKC
MPOMBIIIICHHBIX TPEANPHUATHI CIETyeT OTHECTH:

— BbIpa0OTaTh HAaBBIKM y CTYACGHTOB CaMOCTOSTEIbHO (OPMYJIHPOBATH  3aJauu
UCIIOJIb30BAaHUS AJIEMEHTOB YHEPrOTEXHOJIOTUIECKOT0 KOMIUIEKCA MTPOMBIIUICHHOTO MPEIPHSTHS;

— HAy4YUTh MBICIIUTh CHUCTEMHO Ha MPHMEpax MOBBIIICHUS 3()(PEKTUBHOCTH SKCIUTyaTalluu
HIIEMEHTOB SHEPrOTEXHOJIOTUIECKOTO KOMIUIEKCA IPOMBIIIJICHHOTO MPEIIPUSTHS;

—  HayuydTh  aHAIW3UPOBATh  CYIIECTBYIOIIWE  MpaBwia  (YyHKIMOHUPOBAHUS
9HEProTEXHOJIOTMYECKOTr0 KOMIUIEKCA MTPOMBIIUICHHOTO MPEANPHUATH, pa3padaTeiBaTh U BHEAPSTH
HE00XO0IMMBbIC U3MEHEHHUS B X METOJIMKE C IMO3UIHIA MOBBIIEHUS () ()EKTHBHOCTH;

— 1aTtb WH()OPMAIUIO O HOBBIX HANPABICHUSX B COBEPIIEHCTBOBAHUH JAHHBIX METOJIOB B
OTEYECTBEHHON U 3apyOeXHOW IpaKTUKE, pa3BUBATh CHOCOOHOCTH OOBEKTUBHO OIIEHUBATH
OperMyIIecTBa M HEJOCTaTKM  METOJOB  (OpPMUpOBaHUS ¥ (YHKIIMOHHPOBAHHS
HHEPTOTEXHOJIOTMYECKOTO KOMIUIEKCA MPOMBIIIICHHOTO MPEANPHUATHS, KaK OTE€UYECTBEHHBIX, TaK U
3apyOexHbIX;

— Hay4YWTh AaHAIM3UPOBATh TApaMETPhl TEXHHYECKUX CHCTEM C TOYKH 3PEHUS HX
(YHKIMOHMPOBAaHHSA B  COCTaB€ OSHEPrOTEXHOJIOTHYECKOTO  KOMIUIEKCA  IPOMBIIIIICHHOTO
NPEINPUSATHSI, TPOU3BOANTH IMOWCK ONTHMH3AIMOHHOTO PEIICHUS C IMOMOIIBI0 BCEBO3MOKHBIX
METO/IOB.

B pesynbrare ocBoeHus1 00pazoBaTeIbHOM MPOrpaMMbl 00YUAIOIIUNACS TOJIKEH

— 3HaTh OCHOBHBIE METO/bl MOJEPHHU3AIMHM TEXHOJOTHYECKOro 00OpYyIOBAHHUS; METOJIbI
obOecnieueHus OecniepeOOiHON pabOThl, MPABWIBHOM JKCIUTyaTallud, PEMOHTAa W MOJEpPHHU3ALUU
HHEPTEeTUYECKOTO, TETUIOTEXHUIECKOTO M TEIUIOTEXHOIOTUIECKOTO 000PYAOBaHMUS;

— y™MeTh (GOpMyJIHpOBaTh 3aJaHUs Ha pa3pabOTKy MPOEKTHBIX PEIIEHHH, CBA3aHHBIX C
MOJIEpHU3AIIMEH TEXHOJIOIMYECKOTO 00OpYJ0BaHMS M CHCTEM; BBIIOJHATH MPOEKTHBIE PacueThl;
obecrieunBath OecriepeOOiHYI0 padOoTy, MPABWIBHYIO JKCIUTyaTallMio, PEMOHT M MOJCPHU3AIUIO
DHEPTEeTUYECKOT0 000PYI0BAHUS, CPEJCTB aBTOMATH3AIMY U 3aAIIUTHI, IEKTPHUECKUX U TETIIOBBIX
ceTel, BO3TyXOIPOBO/IOB U Ia30IIPOBOJIOB;

— BJAJeTh METOJAaMM YIYyYLIEHHUsS SKCIUTyaTallMOHHBIX XapaKTEPUCTUK SHEPreTHYECKOro
00OpYIOBaHUSI M CHCTEM, TOBBIIICHUIO HYKOJIOTUYECKON O€30MacHOCTH, YKOHOMHH PECYPCOB;
METOJaMHU JKCIUTyaTallii, PEMOHTa M MOJCPHHM3AINN YHEPTeTHYECKOTO, TEIUIOTEXHHYECKOTO W
TEIIOTEXHOJIOTUYECKOT0 000PYA0BaHUS.

OOydeHue 1O JUCHUIUIMHE «DHEProTEXHOJIOTHYECKUH KOMIUIEKC IMPOMBIIUIEHHBIX
NPEINPUSATHIT» HAITPABICHO Ha (DOPMUPOBAHKE y 00YUAIOIIMXCS CIESTYFOIINX KOMIIETECHITHIA:

«BHCI)FOTGXHOJ'IOFI/ILIGCKI/Iﬁ KOMILJICKC

Koa n HauMeHoBaHNe KOMIIETEHIIHIA
InK-2

NHauKaTopsl 10CTHKEHUS KOMIIETEH MU

NIIK-2.1. BeiGupaet cuctemsl odbecreueHus

CrocoOGHOCTh K OpraHu3aluu padoThl
MIPOEKTHOTO TOIPa3/IeIeHHs IO pa3paboTKe
CHCTEM BHYTPEHHET0 TeIIOCHA0KEH U,
OTOTUICHHSI, BEHTUJISALINH,

TEIUIOBBIX PEKUMOB 000pYy10BaHUS B
3aBHCHUMOCTH OT €T0 THIIa, TEXHUYECKUX
XapaKTePUCTUK U PEKUMOB pabOTHI.
NIIK-2.2. IIpoBOANT TEMIIOBBIE U
T'HJIpaBIMYECKUE pacyeThl 00BEKTOB




KOHJIUIIMOHUPOBAHUS BO3/TyXa, BO3AYIITHOTO | TETUIODHEPTETUKH M TETUIOTEXHUKH U CUCTEM
OTOIUJICHUSI, TPOTUBOILIMHOM BEHTHIISITUN obecreueHnsl TEIUIOBBIX PEKUMOB PaOOTHI
000pyI0BaHUSI.

HIIK-2.3. CocTaBaseT, CONOCTABIISIET U
BBIOMPAET CXEMBI CHCTEM O0eCIIeUeHUs
TETJIOBBIX PEKHMOB.

NIIK-2.4. TlpumeHsieT MeTOo1bl ONITUMH3ALIUN
Y COBpEMEHHBIC KOMIIBIOTEPHBIE TPOTPAMMBI
MIPU IPOSKTHUPOBAHUH 00OPYI0BAHUSI U
BBIOOpE ONTHUMAIBHBIX PEKUMOB €r0 PadOTHI.
NIIK-2.5. BeiOupaet u KOHCTPYyUPYET
000pyI0BaHHE CUCTEM O0CCIICUCHUS
TEIJIOBBIX PEXKUMOB pabOThI TPHOOPOB U

000pYIOBaAHHUSL.
K-3 NIIK-3.1. Crioco0OeH 3KCIIyaTupoBaTh
Cnoco6HOCTh K OpraHu3anuu padbot mo SHEPreTUYECKOE U TEMJIOMEXaHUYECKOTro
9KCIUTyaTaluu TeIIOMEXaHUYECKOTO 000pyAOBaHUS.
o0opyaoBaHus NIIK-3.2. CiocobeH peMOHTUPOBATh
SHEPreTHYECKOE M TEIIIOMEXaHHIECKOTO
000py10oBaHuUs.

NIIK-3.3. CriocobeH MOAepHU3UPOBATD
HHEPreTHUECKOE U TEIIIOMEXaHUYECKOTO
000pYI0BaHHUSI.

2. MecTo TMCUMILTHHBI B CTPYKTYpe 00pa30BaTeIbHO MPOrpaMMbl

Juctuminza «lcrnonap30oBaHre HU3KOMOTEHIMAIBHBIX UCTOYHUKOB TEIUIOTHD» OTHOCHUTCS K
YUCITy JIEKTUBHBIX AUCHUIUIMHBI «biok 1. JIucuuminHer (MO TN )».

(<3HepFOTeXHOHOFI/I‘IeCKHI7I KOMIIJICKC TIPOMBINIJICHHBIX HpeI[Hpr[THfI» B3anMOCBA3aHa
JIOTUYCCKU U COACPKATCIBbHO-METOAUYCCKHU CO CICAYIOINMU AUCHUILIMHAMU U IIPaKTUKaMH OOII:

— [IpoekTrpoBaHKE U HKCILTyaTaLUs] CUCTEM OTOIUICHUS M BEHTWISILIUY;

— [IpoexkTupoBaHye 1 SKCILTyaTalHsl TEINIOIHEPTreTUYECKHX YCTaHOBOK;

- HpOCKTI/IpOBaHI/Ie H OKCILTyaTauus UICTOYHHUKOB U CUCTEM TCHJ'IOCH36)KCHI/I$[;

—IIpobnembl 3Hepro- u pecypcocOepexeHHs] B TEIUIOIHEPreTHKE, TEIIOTEXHUKE H
TEIIOTEXHOJIOTHH.

3. CrpykTypa u coaepkaHue TUCUUIIIMHBI

OOmiast TpyAOEMKOCTh JUCLMILIMHBI COCTABISET MO O4YHOW (opme oOyueHUs 4 3aueTHbIC
eauHuLbl (144 gacos).

3.1 Buabl yueOHO# padoThbI U TPYA0EMKOCTH



3.1.1. Ounas popma oOydeHUs

Bup yueOHoii padoTbl

KoaunuecTtBO
JacoB

CemecTpbl

2

AYIUTOpPHBIE 3aHATHUS

36

36

B Tom uucie:

1.1

Jlexuun

18

18

1.2

CGMI/IHapCKI/Ie/ IIPAKTUYCCKNUE 3aHATHA

18

18

1.3

JlaboparopHble 3aHATH

CamocrosiTeibHast padoTa

108

108

IIpomeskyTOUHAsI aTTecTALMS

3auet/aud.3auer/sIK3aMeH

IK3aMCH

OK3aMCH

Hrtoro

144

144

3.2
(o popmam oOyueHus)

3.2.1. Ounas popma oOydeHUs

TemaTuyeckuii njiaH N3YYCHHUSA NTUCHHUIIINHBI

Pa3zgenanl/TeMbl
JUCHMILINHBI

TpyaoeMkocTh, yac

Bcero

AyautopHasi pabora

Jlexuu

Cemunapckue/

3aHATHUS
JlaboparopHbie
3aHATHUS

[IpakTnueckas

IIOATrOTOBKA

pabora

Tema 1. Beenenue. Knaccuduxarus
CUCTEM U 000pyAOBaHUS
SHEPTOTEXHOJIOTUUECKOTO0 KOMIUIEKCa
NPEIPUSITHH.

\S}

N1 mpakTHyeckue

— | CamocrosiTeJibHAs

\S]

Tema 2. Macmta6s! 1 3¢ (heKTHBHOCTh
notpebienus TOP npu npousBoacTBe U
npeoOpa30BaHUN SHEPTHH.

16

Tema 3. MacmtaObl 1 3¢ (EeKTUBHOCTh
notpebnenus TOP B cuctemax
SHEpProcHa0KeHuUs1, TPAaHCIIOPTUPOBAHHUS
U pacipeie]IeHUs] YHEPrOPECYPCOB.

16

12

Tema 4. MacmtaObl 1 3¢ (EeKTUBHOCTh
notpebnenus TOP B THIOBBIX
TEXHOJIOTMYECKUX TPOoLeccax
IIPOMBIIITICHHBIX MPEANPUSTHI.

16

12

Tema 5. MacmtaObl 1 3¢ (heKTUBHOCTh
SHEPTOMOTPEOTCHHS OOIIEHHKEHEPHBIX
CHCTEMBI )KU3HEe00ecieueH s
NPEPUSITHH.

16

12

Tema 6. MarepuaiibHbI€, TEIJIOBBIE,
JHEPreTHYCCKHUE OAJTAHCHI, TOKA3aTEITH
s hekTHBHOCTH HCcTONb30BaHus TOP
Ha aJIMUHUACTPATUBHO-OBITOBBIX
00BeKTaxX MPEANPHUITHI.

16

12

Tema 7. Metox OaaHCOB U €r0
MIPUMEHEHHUE, TTOKa3aTelIn

16

12




s dexTuBHOCTH HCTIONB30BaHus TOP
YHEPreTUYCCKUX OOBEKTOB.

8 Tema 8. MaTtepuanbHbie, TEIJIOBBIE, 16 2 2 - - 12
JHEPTEeTHYECKHUE U IKCEPreTUICCKHE
OaytaHchl, okasarenu 3 (HEKTUBHOCTH
HCIT0JIB30BaHus TOP TeXHONIOTrnYecKux
00BEKTOB.

9 Tema 9. MeToib1, CITIOCOOBI U CPECTBA 16 2 2 - - 12
cOopa, 00pabOTKH 1 aHaIU3a
nHpopmanuu o norpediienun TOP npu
MIPOBEJICHUU DHEPToayIuTa U
COCTaBJICHUH 0aJIaHCOB.

Htoro | 144 18 18 - - 108

3.3 Conep:kanue THCUMIINHBI

Tema 1. BBenenue. Knaccudgukauus cucrem 1 060py10BaHUsI IHEPTrOTEXHOJIOTHIECKOTO
KOMILJIEKCA NPeANnPUATHM.

Cucrembl 1 000py0BaHKE IPOMBIIUIEHHBIX UCTOYHHUKOB 3JIEKTPUYECKON 3HEPTUH, TEILIOTHI,
XO0JI0/a, CXKAThIX Ia30B U Bo3ayxa. CUcTeMbl U 000pyI0OBaHME Ul TEIUIO-, SHEPro, X0I040-, BOJO-,
BO3/JyX0- U ra3ocHa0xeHus npeanpustuil. Ilpombinuiennsie TexHonorunueckue norpedurenu TOP.
Cucrembl u 00o0pylnoBaHHE OOECHEUCHMs JKU3HENESITENbHOCTH MpeanpuaTuil (OToIIeHus,
BEHTWISILIMM, KOHIUIIMOHUPOBAHUS BO3JyXa, TOpSYEro BOJOCHAOKEHMs, KaHAJIM30BaHUSA U
00e3BpEeKMBAaHMs CTOKOB, ra3000pa3HbIX BBIOPOCOB M TBEPIBIX OTXOJ0B). Buabl m mapamerpbl
9HEpro-, TEIIo- U XjagoHocutesneld. Bropuuneie snepropecypesl (BOP). llentpanusoBannsie u
aBTOHOMHBIE CHCTEMBl SHEpProcHaOKeHus M Ku3HeoOecnedueHus mnpennpustuil. [lonarue o
KOHUENIMM YCTOWYMBOIO pa3BUTHSA, O BIUSHUU JIEATEIbHOCTUM YEJIOBEKa Ha MPHUPOAY.
Pacnpenenenue n1o0bIBaeMBbIX, IPOU3BOJUMBIX U MOTpeOIsieMbIX pecypcoB B mupe. IIpodiaemsr u
nepcrneKkTuBbl notpedseHuss TOP B aHepreTuke U TEXHOIOTHH.

Tema 2. Macmradbl n 3¢pdexTuBHOCcTh noTpedienuss TOP npu mpomsBoacrBe u
npeodpa3oBaHNU IHEPTUH.

[IpyHIMIIMATBHBIE CXEMBI TETUIOBBIX AIEKTPOCTAHIIMMN, TAPOBBIX U BOAOIPENHBIX KOTEIbHBIX,
XOJIOMWIBHBIX CTAaHIMH M YCTAHOBOK, BO3AYIIHBIX KOMIIPECCOPHBIX CTaHIUI. ABTOHOMHBIE
BO3JYIIHBbIE KOMIIpecCOpbl. OCHOBHBIE 3aBUCHMOCTH JUISI pacdyeTa HX IPOU3BOIAUTEIBHOCTH,
notrpebnenuss TOP, kospduumentsr mnonesnoro nedctus (KIIJ), ynenbHble mokazaTenu
notpebnenuss TOP. Jlomn mnotpebGnenus umu TOP B oOmem noTpebiieHUM NpPEanpUSTHIA.
[ToBbimenne 3¢ HEeKTUBHOCTH MPOU3BOACTBA SHEPIrUU HA OCHOBE MPUMEHEHHUE ra30TypOMHHBIX U
[Iapora3oBbIX YCTAaHOBOK, NpeBpameHus korenbHbX B TOL[ u munan-TOLL. Ilpumenenue nerannep-
TEeHEpaTOpPHBIX arperatoB B cHUCTEMax TOIUIMBOCHaOeHus. Ilpuumnbl orcraBaHusi Poccun ot
IPOMBIIUIEHHO Pa3BUTBIX CTPAaH M INEPCIEKTUBBI INPUMEHEHHUS TEIUIOBBIX HAcOCOB IpHU
MIPOU3BOJICTBE, TPAHCIIOPTUPOBAHUM U NTOoTpedieHun TOP.

Tema 3. Macmradbsl u 3¢ppexTuBHOCTs mnoTpednenns TIP B cucremax
JHEProcHadKeHnsl, TPAHCIIOPTHPOBAHUS U paclipeaeeHUs JHEPropecypcos.

[TpuHIMNMATIBHBIE CXEMbl U OCHOBHBIE BHJBI O0OPYAOBAaHUS CUCTEM TOIUITMBOCHAOXKEHUS,
MapoBbIX U BOJSHBIX CHCTEM TEIMJOCHA0KEHUs, aBTOHOMHBIX CHCTEM TEIUIOCHAOKEHUs C
BBICOKOTEMIIEPATYPHBIMU MUHEPAJIBHBIMA U OPraHMYECKMMM TEIUIOHOCUTENAMU. TenoBble ceTu.
TerioBble MyHKTB. CXxeMbl MPUCOECTUHEHHS NOTpeOUTerNe K HMCTOYHUMKAM TETJIOCHAOKEHHUS.
TemmneparypHblif rpaduK BOASHBIX TEIUIOBBIX CETEH, KaUeCTBEHHBIN M KOJUYECTBEHHBIM METOMbI
pEeryJlupoBaHMsl OTIyCKa TeIUIOThl. PacueT HOpPMAaTHUBHBIX M (PAKTHYECKHX TMOTEPb TEIUIOTHI,
TU/IPABIMYECKUX MOTEPH B TEIUIOBBIX CETSX, 3aTPaT 3HEPTUM Ha MEPEMELICHUE TEIUIOHOCHUTENEH.
Bnusinue cocrosstHus TpyOONpPOBOAOB Ha TEIUIONOTEPU. DJIEKTPUUYECKUE CETH, HOPMATHUBHBIE U
(akTHUECKHE MOTEPH SIIEKTPOIHEPTUU B CETIX, d(P(HEKTUBHOCTh Mepelauyd >JIEKTPOIHEPTUU OT




UCTOYHUKOB DJIEKTPOCHAOXKEeHHUsT 10 mnoTrpedureneid. IIpuMeHeHHME YacTOTHO-PEryIUpyeMOro
3IEKTPONPUBOJIA B CUCTEMaX TEIUIO-, XOJIOI0- U BOJAOCHAOKEHUS IPEITPUIATUM.

Tema 4. MacmrTadésl u 3¢dekTnBHOCT, mnoOTpedenuss TIOP B THHOBBIX
TEXHOJOTHYeCKHUX NMPOoLeccax NPOMBIILJICHHBIX NPeInpuATHIA.

TunoBble TEXHOJIOTMYECKHE IPOLECCHI, allapaTbl U YCTAHOBKM: HarpeB U OXJIAXJEHUE,
BbIMIApUBAHUE, CYIIKA, IEPEroHKa M peKTU(UKAIMsA, COPOLMOHHBIE MPOILECCHl, XUMHUYECKUE
peaxkToppl, ¥ Ap. YpaBHEHUS MaTEPUAIbHBIX, TEIUIOBBIX, SHEPreTUYECKMX M HKCEPreTHYECKUX
0aJIaHCOB THUITOBBIX TEXHOJIOTMYECKUX MpoIieccoB. Macmtadsl 1 3¢ hexkTuBHOCTD oTpedaeHus TOP
B THUIIOBBIX TEXHOJOTHMYECKMX mporeccax. [lokazarenu sddextuBHOCTH Hcnonb3oBanus TOP B
TEXHOJOTMH. THUINOBBIE DJHEPro— M pecypcocOeperamliue pemeHuss B IPOMBIIIICHHBIX
TEXHOJIOTMYECKUX Mporeccax BHyTpeHHee (pereHepaTHBHOE) M BHEIIHEE HCMojab30BaHne BOP B
TexHosioruu. CTyleHyaToe UCIoJIb30BaHue NoTeHnnana. [[puyMeHenre npoMexyTOuHOro o10rpeBa
U PELMPKYJSIIUM CYLIWJIBHOTO areHTra B Ipoleccax CylkHu. lIprMeHeHue TEeIuloBbIX HAacoOCOB B
TEXHOJIOTMHU. DHEProTeXHOJOTHYeK0e KOMOMHUPOBaHKEe. MeTO bl TOIUTMBHBIX YHCET U MTPEAETIHLHOTO
MHTEHCUBHOTO SHEProcOepekeHNsl U UX MPUMEHEHUE NPy OleHKe 3()(HEKTUBHOCTH MCIOIH30BAHUS
TOP B TEXHOIOTUYECKUX CUCTEMAX.

Tema 5. MacmTadbbl H 3¢ (eKTUBHOCTH JIHepronorpedeHUss OOLIEHHKEHEPHbIX
CHCTEMBbI )KU3Heo0ecneYeHnsi npeanpusiTHii.

TemioBeie cXeMbl U 000PYOBAHUE CUCTEM OTOIUIEHMSI, BEHTUJISLIMM, KOHAUIIMOHUPOBAHUS
BO3/yXa, TOPSIUEro BoJOCHa0KeHUs npeanpusaTuii. OCHOBHbBIE ypaBHEHU S MaTEPUATbHBIX, TETLIOBBIX
U DHEPreTHYeCKux OajaHCOB HJisi pacuera MOIIMHOCTH, motpedsenuss TOP nHa pabory cucrem
*Ku3zHeobOecrieueHus: npeanpustuii. OCHOBHBIC HAIPABJICHUSA MO SKOHOMHH DHEPIMH B CHUCTEMax
KU3HEOOECIIeUeHNs C TPUMEHEHHEM COBPEMEHHBIX CpPEJCTB aBTOMATH3AlMH, YTHIN3aTOPOB
TEIUIOTHI BEHTHIILIMOHHBIX BEIOPOCOB, PALIMOHAIILHOTO BHIOOPA BUA CUCTEMBI OTOIUICHHUSI (TIapOBOE,
BOJISTHOE, BO3AYIIHOE), NTPUMEHEHHS MaHEIbHO-TYYHCTHIX OTONUTENBHBIX MPUOOPOB, TEITJIOBBIX
HACOCOB, HCIIOJIb30BaHMS TEIJIOTH BO30OHOBIISIEMbIX HCTOYHUKOB 3Hepruu u BOP.

Tema 6. MarepuajbHble, TeIJIOBble, 3JHeprernyeckue OaJlaHChl, IOKa3aTelu
3ppexTBHOCTH Hcnoab30BaHusd TOP Ha  aAMHMHHCTPATHBHO-OBITOBBIX O00BEKTAX
npeanpusaTH.

MarepuanbHble, TEIUIOBBIE, DJHEpreTHYeckue OanaHchl OOBEKTOB aJMHHHUCTPATUBHO-
OBITOBBIX 37JaHUI U MOMEIIEHUHN, CUCTEM OTOIJICHHSI, BEHTUIISIIUM ¥ KOHIUIIMOHUPOBAHMSI BO3/1yXa,
cucteM Tropsdero BojocHaOxeHus. DakTuyeckoe U HOpMaTHBHOE moTpedneHue TOP,
OTHOCHUTEIIbHBIE, yJIelbHbIE U HOPMAaTUBHBIE MOKa3aTeslu 3PGEKTUBHOCTH ucmnoiib3oBaHus TOP B
KHWIBIX U OOIIECTBEHHBIX 3[aHUSAX, CHCTEMaX OTOIJICHHS, BEHTWISLUU U KOHIUIMOHUPOBAHMS
BO3JlyXa, CHCTEMax TOpSYEro BOJOCHAOXKEHHUS 3JaHMA. DHEPro-u pecypcocOeperarme
TEXHOJIOTUH, MEPONPUATHS U TEXHUUECKUE pelleHus, peaan3yeMble Ha oobekTax JKKX, B cucremax
OTOIUICHHUSI, BEHTUJISILIMY, KOHAUIIMOHUPOBAHUS BO3/yXa U TOPSYEro BOAOCHAOKEHUS 3/1aHU M.

Tema 7. Merony OajaHCOB M ero NpUMEHEHHe, MOKa3aTeJu JIPPEeKTHBHOCTH
ucnoJjib3oBanus TOP 3Heprernuecknx 00beKTOB.

MarepuanbHble, TEIUIOBbIE, YHEPreTHYECKHUe U IKceprerndyeckue OanaHchl. TOMIMBHBIN,
Napo-KOH/IEHCATHBIM, BOAHBIMA, TEIUIOBOM, DSHEPreTHYEeCKU M JKCepreTH4ecKuil OamaHChl
UCTOYHHUKOB 3JIEKTPO-, TEIJIO-, XJaJO0CHAOKEHUs, CHA0XKEHUS C)KAaThbIM BO3IYyXOM, CHCTEM
BoJlocHaOeHus. [lone3nble cocTaBisionie 0aJaHCOB M MOTEPH BEIIECTB, SHEPTUM U IKCEPIUU.
BriBon ¢popmyn ans pacuera nokaszareneit adpdextuBHocTy ucnonb3oBanus TOP: KIT KOC u TOLI;
anektpuueckoro u termiooro KIIJ[ TOLI; skceprernueckoro KIIJ[ KOC u TOILI; temnoBoro u
skceprerudeckoro KIIJ[ mapoBoif u BomorpeilHON KOTenbHOM; yAeNnbHBIX nmorpedneHuit TOP Ha
eIMHUIy BbIpaOaThIBaeMON, mpeoOpazyemMoil sHepruu. AOCOTIOTHBII W OTHOCHUTENbHBIN
XOJOMWIBHBIA  KOApGUIMEHT U Ko3(pPUIHMEHT TpaHcPopMalK >SHEPTUM U UX CBI3b C
HHEPreTUYeCKUM OalaHCcOM XOJOAMJIBHOM MAaIIMHBI M TEIJIOBOrO Hacoca. BropuuHble
HHEPropecypchl PHEPreTUYECKUX CUCTEM U YCTAaHOBOK. BO3MOXXHOCTHM MPUMEHEHMsI TEIUIOBBIX
HACOCOB Ha UCTOYHHKAX JIEKTPO-, TEIJIO-, XJ1aJJ0-, BO3JyXOCHA0XKEHHS, CHCTEM BOAOCHAOKEHHUS.



Tema 8. MartepuaibHble, TelJIOBble, JHEPreTHYeCKHe W JIKCepreTu4eckue 0aJIaHChI,
nokazarejn 3¢ pekTHBHOCTH UCNI0JIb30BaHUA TIP TexHo/0rn4ecknx 00beKTOB.

CBoaHBIE M YACTHBIC, AHAIMTUYECKHUE MAaTEpHUAIbHBIE, TEIUIOBBIE, 3HEPreTUUYECKUE U
JKcepreTuyeckue OanaHchl OOBEKTOB, CUCTEM M YCTAHOBOK MPEANPUSATHI 00padaThIBAIOLINX
oTpaciiell 5koHOMUKU. [losie3Hble cocTapistone OalaHCOB U TOTEPHU BELLIECTB, YHEPIUU U SKCEPTUU.
BriBog gopmyn juist pacuera nmokasatenei addextuBHOCTH Bcnoib3oBanus TOP: KIIW, ynenbHbIX
pacxonoB TOP TeXHONOrMYeCKHX CHCTEM U YCTAaHOBOK. BTopuuHBIE 3HEpropecypcsl
TEXHOJOTMYECKUX CHCTEM U YCTAaHOBOK. BO3MOXXHOCTM NpUMEHEHUS TEIUIOBBIX HAcOCOB B
TEXHOJOIMU. PereHeparuBHOe M BHEIIHEE HCIOJIb30BaHME BOP TexHonmormueckux cucreM u
YCTaHOBOK.

Tema 9. MeTtoanl, ciocodbl H cpeacTBa coopa, 00padoTKu M aHaJIM3a HH(OpPMALUH O
norpedaenun TOP npu npoBegeHUN IHEProayIuTa U COCTABJICHUMN 0AJIAHCOB.

Hasnauenne u kinaccu(ukanuss MaTepUANbHBIX, TEIUJIOBBIX, HSHEPreTUYECKUUX U
JKCEepreTMyeckux OallaHCOB; CBOAHBIC OOIIME M 4YacTHbIe ([0 BHJAAM DHEPrOHOCHUTENEH),
aHautryeckue 6amancel TOP. CTpykTypa U COCTaBisIONINE OallaHCOB U OATAHCOBBIX YPaBHEHUHU.
CBs3p 0anaHCOBBIX ypaBHEHMI ¢ MOKaszaTensiMu 3((HEKTUBHOCTH MPOU3BOJICTBA M MOTPEOICHUS
TOP. Meronst u cmocobbl cbopa u  monmydeHHs HH(popManmuu (MHCTPYMEHTAIBHBIN,
JIOKYMEHTaJIbHBIA, PACUETHBINA, PACUYECTHO-HOPMATUBHBIN) MPH COCTaBICHHH OarnaHCcOB. MeTObI
COCTaBJIEHUS] OaJIaHCOB MO TMOTOKAaM, CBS3BIBAIOIIAM OOBEKT C BHEUIHMMU HMCTOYHUKAMH U
NOTPEOUTENSIMU UJIM CTOKAMH BEIIECTB M SHEPTrUU (METOJ| «U4EpPHOro SIIHUKa»), U MO Pa3HOCTHOMN
CXEME, T.€. C OIPEJCIICHUEM COCTABIISIFOIINX OanaHca, I0JIE3HO UCTI0NIb3yEMbIX Ha O0BEKTE, U TOTEPh
BEIIECTB U SHepruu. banaHcel Kak CpeCcTBO MPOBEPKU MOTHOTHI U IOCTOBEPHOCTH MH(OPMALIUU O
npou3BoJcTBE U notpedieHun TOP Ha oObekTe. CBA3b 0alaHCOBBIX YpaBHEHUH C MOKa3aTeIsiMU
s dextuBHOCcTH uHcnonb3oBanus TOP (KIIJ, KIIM TOP, ynensusiM mnotpebnenuem TOP).
OCOoOEHHOCTH COCTaBJICHUSI 0alaHCOB OOBEKTOB, KOTOPHIE WJIM YacThb OOOPYIAOBAaHUS KOTOPBIX
paboTaer B MepHOUIECKOM U MEPEXOAHOM pexkumax. [TonsTre 06 sHEpreTHUecKOM 00CIIeJOBaHHH,
JKCIIpecC- U YINIyOJIEHHOM 3HEproay/iuTe OOBEKTOB pa3jIM4YHOIO HAa3HAYEHMS, 3aKOHOJATEIbHON
OCHOBE M MHCTOYHHMKAaX (UHAHCHUPOBaHUS HX mNpoBedeHus. Llenb u 3amaun SHeproayauTa.
[TocnenoBarenbHOCTh €ro mnpoBeaeHus. ConaeplkaHuWe SHEPreTHYecKoro IMacrnopra, OT4eTa o
IPOBEIEHUH SHEProayIuTa U MPOrpaMMBbl pealn3alii S3HeprocoOeperaonx MeponpHusITHH.

3.4 TemaTukKa CEeMMHAPCKHUX/NPAKTHYECKHX U JTa00PATOPHBIX 3aHATHH

CCMI/IHapCKI/IC/HpaKTI/I‘IeCKI/Ie 3aHATHA

1. TloBTopeHue MNPUHLUMIIHMAIBHBIX CXeM, OOOpYyIOBaHMSA, NPUHIMIA JCUCTBUS MU
M300paKeHUsI IIMKJIOB POU3BO/ICTBA AJIEKTPUUECKOM SHEPTHH, TEIIJIOTHI M X0JIOAA, CKATOr0 BO3/1yXa,
00OpOTHBIX CUCTEM BOIOCHA0XKEHHUSI.

2. CocraBjieHHE TEIUIOBBIX U SHEPreTHUECKUX OajdaHCOB Ul MapoOBBIX U BOJOTPEHHBIX
KOTJI0B, KoTeabHbIX, TOLl 1 KOC.

3. Pacyer TEIUIOBBIX M THUIPABIMYECKUX IMOTEPh B TEIUIOBBIX CETSIX C Y4YETOM crocoda
IIPOKJIAJKN TETUIOBBIX CETEH M yTEUEK TEIUIOHOCHUTENEH, JOJU BO3BpaTa KOHIEHCATa HA MCTOYHMK
napocHaOKeHUs.

4. CocraBneHHe MaTepUAIbHBIX, TEIUIOBBIX M DSHEPreTUYecKHX OajaHCOB, OICHKa
3¢(deKTUBHOCTH  HcHoib30BaHus TOP B TEXHONOrMYeCKUX  YCTAaHOBKax  (BBINAPHBIX,
PEKTHU(PUKALMOHHBIX, CYMIMJIBHBIX M Jp.) MO KO3(PHUIMEHTaM IMOJE3HOrO0 HCIOIb30BaHUA,
yaenpHOMY TToTpeOaeHuto TOP.

5. CocTaBieHHE U aHAINU3 UMEIOLIUXCS B JUTEpaType dKCEpPreTHUecKuX OallaHCOB, pacyer
skceprerudeckux KIIJ[ m KIIM u aHanu3 nuMeromuxcs B IuTepaType TaHHBIX [0 SKCEPreTUYECKUM
KIIA u KIIM a1 HMCTOYHMKOB TEIUIO- M 3JEKTPOCHAOKEHMs, TEXHOJOTHMYECKHX alllapaTos,
YCTaHOBOK U CHCTEM.
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6. Pacuer moka3areneid 3((EKTUBHOCTH HCIOJIB30BAHHUS TOIUIMBHO-IHEPre€TUYECKUX
peCypcoB.

7. CpaBHeHHE pPACcXOAOB TOIUIMBA HA pAa3JEIbHYI0 M KOMOWHHPOBAHHYIO BBIPAOOTKY
JJIEKTPOIHEPTUU U TETIIOTHI.

8. Pacuer KIIJI KOC u TOLI, mapocuioBbIX U ra30TypOUHHBIX LIUKJIOB.

4. Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE 00ecIeYeHne

4.1 Hopmatusnsbie 1okyMeHTbI 1 'OCTsb1

1. TOCT P 58177-2018. Enunas sHepreTudeckas CUCTeMa M M30JIMPOBAHHO paboTaromiue
SHeprocucTteMbl. TeruioBble dJiekTpuueckue craHiuu. OOopyJoBaHHE TEIIOMEXaHUYECKOe
TEIUIOBBIX ANeKTpocTaHuuii. Kontposs coctosinus meramia. Hopmsl u TpeboBanus

2. TOCT 12.1.004 Cucrema ctangaptoB Oe3omnacHocTd Tpynaa. IloskapHas 0e30MmacHOCTb.
OO6mue TpedoBaHwUs.

3. TOCT 12.1.005 Cucrema cranmapToB Oe3omacHoctu Tpyaa. OOmme caHUTapHO-
TUTUEHUYECKHE TPEOOBAHMS K BO3IyXy pabodeil 30HBI.

4. TOCT 12.1.007 Cucrema cranmaptoB 0e30macHOCTH Tpyaa. BpenHsle BeriecTsa.
Knaccudukanus u obmire TpeboBaHus 6€30MMaCHOCTH.

5. TOCT 12.1.030 Cucrema craHgapToB O€30MAaCHOCTH TpyJa. DIEKTPoOe30MacHOCTb.
3aluTHOE 3a3€MIIEHUE, 3aHYJICHHE.

6. T'OCT 12.2.007.0 Cucrema craHgapToB Oe3omacHoCTH Tpyna. M3genus
anekTporexuuyeckue. O6mme TpedoBanus 0€30MacCHOCTH.

7. TOCT 12.2.032 Cucrema craHgaptoB Oe3omacHOCTH Tpyna. PabGouee mecto mpu
BBITIOJIHEHUH paboT cujig. OO0IIre S3proHOMUYECKHE TPEOOBaHUSI.

8. T'OCT 12.2.033 Cucrema crangaptoB Oe3omacHocTd TpyAa. Pabouyee mecto mpu
BBITIOJIHEHUH paboT cTos. O0IIMe SproHoMUYEcKre TpeOOBaHUS.

9. TOCT 12.2.061 Cucrema crangaptoB Oe3omacHoctu Tpyna. OOopynoBaHue
npou3BojicTBeHHOE. OO1IMe TpeOboBaHMs 0€30MaCHOCTH K pab0uYUM MECTaM.

10. TOCT 12.2.062 Cucrema cranmaptoB Oe3zonmacHoctu Tpyna. OOopynoBaHue
npou3BOACTBeHHOE. OTpaXACHUS 3alUTHEHIE.

11. TOCT 27.002 HanexHOCTh B TEXHUKE. TE€pMUHBI M ONPEEIICHNUS.

4.2  OcHoBHas JuTEeparypa

1. KoTenbHble YCTAaHOBKH M MTAPOTEHEPATOPHI [ DNEKTPOHHBIN pecypc]: yueb. / B.M. Jlebener
[1 ap.]. — DnektpoH. nan. — Mocksa: YMI] XK/T, 2013. — 376 c.

2. Ocuka JILLK. MHXuHUpPUHT OOBEKTOB MHTEUIEKTYaJbHOM 3HEPreTUYECKON CHCTEMBI.
ITpoextupoBanue. CtpoutenbeTBo. busHec u ynpasieHue [DNEKTPOHHBINA pecypc] — OJIEKTPOH.
nan. — Mocksa: U3ngarensckuit tom MOU, 2014. — 780 c.

3. MouceeB b.B. I[IpomblnieHHas TeruiosHepreTuka [DneKTpoHHbIH pecypc]: yueb. / B.B.
Moucees, FO./1. 3emenkos, C.}O. ToponoB. — DnekTpoH. aaH. — Tiomens: TroM[HI'Y, 2014. —
236 c.

4. Maruamyk C.B. Kommenrapuii k @enepanbHoMy 3akoHy ot 27 uronst 2010 r. Ne 190-03
«O TemmocHabxeHUM» (MOCTATEHHBIN) [DIEKTPOHHBIM pecypc| — DIeKTpoH. naH. — MockBa:
KOctunmudopm, 2011. — 160 c.

5. CemenoB b.A. VHXEHEpHBI SKCHEPUMEHT B NPOMBIIUICHHOW TEIJIOTEXHHUKE,
TEIUIO3HEPTeTUKE U TEIUIOTEXHOIOTUAX [DNeKTPOHHBIN pecypc]: yueb. mocobne — DIIeKTpOH. J1aH.
— Camnkr-IletepOypr: Jlans, 2013. — 384 c.
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4.3 JlomonHWTeJbHAs JUTEPATypa

1. ITIwmnenko H.B. DHeprocOepexeHne M MOBBIIMICHHE YHEPTETHUYECKON 3P (HEKTUBHOCTH
WHXCHEPHBIX CHCTEM M ceTell [DneKTpoHHBIN pecypc]: yueb. mocobue / H.B. ITwmmnenko, M.A.
CuBakoB. — DnekTpoH. gaH. — Cankrt-IletepOypr: HUY UTMO, 2013. — 274 c.

2. ITonysnoBuu H.K. MonTax, Hamaaka, O3KCIUIyaTanuss W PEMOHT CHUCTEM
3JICKTPOCHAOKEHUSI TPOMBIIIICHHBIX MPEANPHUATUN [DIEeKTpOoHHBIA pecypc]: y4ebd. mocobue —
OnekrpoH. gan. — Cankr-IletepOypr: Jlans, 2017. — 396 c.

3. Jlebene B.M. MCTOYHUKH M CHCTEMBl TEIUIOCHAOXKEHUS MPEANPUITHIA [DICKTPOHHBII
pecypc]: yueb. / B.M. Jlebenes, C.B. IIpuxoapko. — DnekTpoH. gan. — Mocksa: YMII X/T, 2013.
— 354 c.

4. TennosHepreruka u TeriorexHuka: CrnpaBounas cepus: B 4 k. Ku. 4. IIpombinuienHas
TEIUIOAPHEPTeTHKA U TeIIOTEXHHUKA: CIIPABOYHHUK [ DIIEKTPOHHBIN pecypc]: crpaB. — DJIEKTPOH. JIaH.
— Mocksa: M3parenbckuit njom MOU, 2007. — 632 c.

5. AwnvapoBa T.B. CnpaBoyHHMK TI0 SHEPrOCHAOKEHHI0O U DJIEKTPOOOOPYI0BAHHUIO
MPOMBINUICHHBIX TMPEANPHUATAN W OOMIECTBECHHBIX 3JaHUN [DNEeKTpOHHBIA pecypc]: cmpas. /
Amnuaposa T.B., bogpyxuna C.C., bype A.b.. — Dnekrpon. nan. — Mocksa: WU3natenbckuii jom
M3U, 2010. — 745 c.

6. Kopones A.T. Opranu3zanusi IpOeKTHPOBAHUS OOBEKTOB TETIOCHAOKEHHS : KypC JISKIIHI
[DnexTpoHHBIH pecypc]: yued. mocobue — Dnektpon. naH. — KemepoBo: Ky3['TY umenu T.O.
['opbaueBa, 2010. — 160 c.

4.4 DjaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypPChl
[IpoBenenue 3aHATHI U aTTECTAUI BO3MOXKHO B TMCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM

CUCTeMbl JUCTaHIMOHHOTO oO0yueHus yHuBepcuteTa (CIO-LMS) Ha ocHOBe pa3paOoTaHHBIX
kaderpoii AIeKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB (DOP) o BceM paszaenam mporpaMMel:

Haszpanue DOP Cchlika
DHEProTeXHOJIOTHUCCKUN
KOMILIEKC IMPOMBIIIIICHHBIX https://online.mospolytech.ru/course/view.php?id=3326
NPEIPUATHI

PazpaGoranneiii DOP Bkmrouaer B ceOs: JEKUMOHHBIA M MpPaKTMYECKHH Marepua,
CaMOCTOSITENIbHYIO pabOTy; BUIEOMATEPUAIIbL; IPOMEXYTOUHBIN U UTOTOBBIA TECTHI.

ITopsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU
pacnopspKeHUSIMU TTPOPEKTOpa Mo y4eOHOU paboTe U/Uiu IIEHTPOM y4eOHO-METOIUYECKON paboTHI.

Kaxnplii cTygeHT obOecniedeH MHIMBUAYaJbHBIM HEOTPAHWYEHHBIM JIOCTYIIOM K
AJIEKTPOHHBIM OMOIMOTEKaM yHuBepcuteta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Ccplka Ha JIEKTPOHHYIO0 OMOIHOTEKY:

https://online.mospolytech.ru/course/view.php?id=762 1 &section=1

4.5 JluneH3WOHHOe ¥  CBOOOJHO  pAacCHpOCTpaHseMOe NPOrpaMMHOe
odecreyeHue

1. MoiiOduc — poccuiickas KOMIAHUSA-Pa3padOTUUK Oe30MaCHBIX O(UCHBIX PEIICHUH A
oOuieHus: W CcoBMecTHOM paboTel ¢ gokymeHTamu (AnbrepHatuBa MS  Office)
https://myoffice.ru/

2. Ilnarpopma nanoCAD — 5310 poccuiickas minatdpopMa i MPOSKTUPOBAHUS MU
MOJICIMPOBaHMs 00BEKTOB paznuuHoi ciaoxHocTh. [Tonaepxka popmaros *.dwg u IFC
JenaeT ee OoTaMyHbIM pemieHueM s coBMmemeHuss CAIIP- m BIM-texnosorui.



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/
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OyHKIHOHAT TUIaT(HOPMBI MOKET OBITh PACIIUPEH C MOMOIIBIO0 CHEIMATBLHBIX MOMYJICH
https://www.nanocad.ru/support/education/

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

4. VALTEC.PRG.3.1.3. IIporpamma il TEMJIOTEXHUYECKUX U TMIPABIMUECKUX PACUETOB
https://valtec.ru/document/calculate/

5. Ounnaiin pacyetsl ABOK-CO®T https://soft.abok.ru/help desk/

4.6 CoBpemenHble npodeccnoHaATbHbIe 0a3bl TAHHBIX U UH(POPMAIMOHHbIE
CIIPABOYHbIE CUCTEMBI

Poccuiickas HanmmonanbHas oudiauoreka http:/www.nlr.ru

OBC «YuuBepcurerckas Oubauorexa onnain» https:/biblioclub.ru/index.php

Hay4nas snektponHas 6ubnmoreka http://www.elibrary.ru

Poccuiickas rocynapcrsennas 6udauoreka http://www.rsl.ru

O6pazosatenbHas miardopma FOPAUT http://www.urait.ru

«TexakcnepT» — CrpaBoYHasl CHCTEMA, MPEAOCTABIISAIONIAs HOPMATUBHO-TEXHUYECKYTO,

HOPMAaTHUBHO-TIPaBOBYIO HH(pOpManuio https://Texakcnepr.caiit/

7. HII «ABOK» — mnOMOIIHMK HWHXEHEpa 10  OTOIUICHHIO, BEHTWJISIUH,
KOHAWIIMOHUPOBAHUIO BO3AyXa, TEIUIOCHAOKEHUIO M CTPOUTENBHOW Temopu3nKe
https://www.abok.ru/

8. E-JIOCBE - Dnektponnbiii skonor. HezaBucumas wuHdpopMamuss O POCCUHUCKHUX
opraHm3anusax, 0a3a HOPMATHUBHBIX JIOKYMEHTOB H 3aKOHOJATCJIBHBIX  aKTOB
https://e-ecolog.ru/

9. MW wuxenepnas canrexuuka VALTEC (karajor mnpoaykuud W HOpMaTUBHAas

nokymeHTanus) https://valtec.ru/

S S

5. MarepuajibHO-TeXHHYECKOe o0ecreyeHmne

JUia TnpoBeneHUs JIEKLIMOHHBIX 3aHATUN HCIHOJB3YIOTCA AayAUTOPHM, OCHAIllEHHBIE
KOMIIBIOTEpaMH, WHTEPAKTUBHBIMU JIOCKaMH, MYJIbTUMEIUWHBIMH IPOEKTOPAMH U 3KPaHAMU:
AB2404, AB2415 u ayautopun obiero ¢gouaa. Jlins npoBeaeHUs CEMHUHAPCKUX U 1aOOpaTOPHBIX
pabot ucnonws3zyrotcs aynuropun: AB2406, AB1101 u aynutopun xoprmyca YPBAH. TEXHOI'PA /]
MHHOBanMoHHO-00pa3oBaTeIbHOM KoMILiekce « TexHorpa , KOTOpbIi pacroioKeH Ha TEPPUTOPUN
BJIHX.

6. MeToanuyeckue peKoMeHAauu

6.1 Meroauyeckne peKOMEHJANUM ISl TPeENoAaBaTe/isi MO0 OPraHU3aALMU
00y4eHust

6.1.1 TIlpenomaBaTens OpraHu3yeT MpenojJaBaHue AUCHUILNIMHBI B COOTBETCTBUHU C
TpeboBanusimMu «IlomoxkeHust 00 opraHuzanMu 00pa30BaTENBHOrO Ipolecca B MOCKOBCKOM
MOJTUTEXHHYECKOM YHUBEPCUTETE U €T0 (DHIIHaIax»», yTBEPKIECHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2 Ha mepBoM 3aHATHM NpenojaBarelb AOBOJUT JI0 CBEIEHHUS CTYJIEHTOB COJEp)KaHUE
paboueii mporpamMMmsel qucturuiuHbl (PIL).

6.1.3 IIpenonaBaresb 0cobeHHO 00palaeT BHUMAaHKE CTY/IE€HTOB Ha!


https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
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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— BuAbl U GOPMBI MPOBEICHUS 3aHATUN MO AUCHMIUIMHE, BKIIOYAs MOPSAIOK MPOBEACHUS
3aHATUH C TPUMEHEHHEM TEXHOJOTMH JUCTAHIMOHHOTO OOYYEHHUS W CHUCTEMBI
nuctannonHoro ooydenus yauBepcuteta (CJIO Mockosckoro I[Tonurexa);

— BUJBL, COAEpXKaHUE U MOPSAIOK IMPOBEIEHHUS TEKYIIEro KOHTPOJI YCIIEeBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

— ¢Qopmy, copepkaHHE € TOPAJOK TPOBEACHHUS IPOMEXKYTOUHOH aTTecTanuud B
COOTBETCTBUU C (POHIOM OIICHOUYHBIX CPEACTB, perycMoTpeHHbM PIT/I.

6.1.4 IlpenonaBarenb TOBOJUT JI0 CBECHHS CTYIEHTOB I'paMK BHIMOIHEHUS Y4eOHBIX padoT,

npeaycMoTpeHubix PIT/I.

6.1.5 IIpeniogaBaresb peKOMEHAYET CTYJCHTaM OCHOBHYIO M JJOIIOJHUTEIBHYIO JIUTEPATYPY.

6.1.6 IlpernogaBarens MPEAOCTABIIACT MEPE]] MPOMEKYTOUHON aTTeCTalluel (9K3aMEHOM HJIN
3a4€TOM) CIICOK BOTIPOCOB JUISI TOJATOTOBKH.

6.1.7 IlpenonaBarenu, KOTOpbIE MPOBOJIAT JICKIIMOHHBIE U MPAKTUYECKUE (CEMUHAPCKHE)
3aHATHUS, COTJIACYIOT TEMAaTHYECKUH IUIaH MPAKTUYECKUX 3aHATHH, YTOOBI MCIOJB30BATH €IUHYIO
cucteMy 0003HAYCHUI, TEPMUHOB, OCHOBHBIX IMOHSATHI JIUCIUIUIMHBL.

6.1.8 Ilpm TNOArOTOBKE K CEMHHAPCKOMY 3aHSATHIO TI0 MEPEYHI0O OOBSBICHHBIX TEM
MpernojaBaTeNio HeOoOXOAUMO YTOYHHWTH IUIaH UX mpoBeaeHus, cornacHo PIIJ[, mpomymats
(GOpMYIHPOBKH U cozepKaHHe Y4eOHBIX BOIPOCOB, BRIHOCHMBIX Ha OOCYX/IEHUE, O3HAKOMHUTHCS C
MIEpPEYHEM BOIIPOCOB MO TEME CEMHHApA.

B xozme cemmHapa BO BCTYNMUTEIBHOM CIIOBE PACKPBITH MPAKTHYECKYIO 3HAYMMOCTH TEMBI
CEMHUHAPCKOT0 3aHATHUS, ONMPENEIUTh MOPSAIOK €ro MPOBEICHUS, BpeMsi Ha 00CYXKIEeHUE Ka)kI0To
yuebHoro Bompoca. Mcmonb30BaTh (POHTANBHBIA ONMPOC /AaBas BO3MOXHOCTH BBICTYIHTH BCEM
CTYJI€HTaM, IPUCYTCTBYIOIINM Ha 3aHATHH.

B 3aximouuTenbHON 9acTH CEMHUHAPCKOTO 3aHSATHS CIEIyeT MOJIBECTH UTOTH: JaTh OLIEHKY
BBICTYIUICHHI KaXKIO0T0 CTYJ€HTa U y4eOHOM TPYIIIbI B IEJIOM. PaCKpBITh MOT0XKUTENbHBIE CTOPOHBI
¥ HEIOCTAaTKH MPOBEIEHHOTO CEMHHAPCKOro 3aHsATHS. OTBETUTHh Ha BOMIPOCH! CTYJIEHTOB. BbInaTh
3aJJaHus JJIs1 CAMOCTOSITENIbHOM pabOTHI MO MOATOTOBKE K CIEAYIONIEMY 3aHITHIO.

6.1.9 LlenecooOpa3Ho B X0z 3amuUTh pedeparos, 1a00OpPaTOPHBIX padbOT, KYPCOBBIX PabOT U
IPOEKTOB 3a/1aBaTh BBHICTYMAIOUIUM U ayJUTOPUHU JOMOJHUTEIbHbIE M YTOUYHSIOIINE BONPOCHI C
LeJIbI0 BBISICHEHUS UX MO3ULMHI MO CYLIECTBY 00CYK/1aeMbIX IPoOIIeM.

Bo3MoxHO mTpoBeieHne 3aHATUH U aTTeCTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CUCTEMBI AucTaHIIMOHHOro o0yueHus: yuusepcuteta (C/1O Mockosckoro [lonurexa).

6.1.10 Tlopsnok mnpoBeneHHss pabOT B JUCTAHIMOHHOM (oOpMare YyCTaHABIMBACTCS
OTJIENBHBIMU PACTIOPSIKEHUSMH TPOpPEeKTOopa Mo y4eOHOM padoTe W/WiIM ILEHTPOM YueOHO-
METOANYECKON PabOTHI.

6.2 Meroauueckue yKazaHus AJIs 00y4AKOIMXCH 10 OCBOCHHUIO TN CHMILTHHbI

6.2.1 CtyneHty HeoOXOAMMO COCTAaBUTH JJIs ceOsi TpauK BBINOJHEHHS Y4eOHBIX paldoT,
npexycmorpeHHbix PIIJ] ¢ yuérom TpeOGoBaHUM ApYyruxX IUCIHUIUIMH, M3Yy4YaeMbIX B TEKYILIEM
ceMecTpe.

6.2.2 Ilpu mpoBeneHUU 3aHATUH W TPOLEAYP TEKYLIEH M NMPOMEKYyTOYHOW aTTeCTallUU C
UCITOJIb30BAHUEM HHCTPYMEHTOB WH(OPMAIIMOHHON 00pa3oBaTenbHON cpeapl AMCTAaHIIMOHHOTO
obpazoBanust yausepcurera (C1O Mockorckoro [lonmurexa), kak BO BpeMsi KOHTAaKTHON pabOTHI C
npernojiaBaTeseM, Tak U BO BpeMs CAaMOCTOSTENbHOW paboThl CTYIEHT JOJKEH 00eCleduTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JHCTaHIMOHHOIO
oOyuenust. [Ipy OTCYTCTBHMM TakoH BO3MOXKHOCTH OOCYJIUTh CHUTYyallMI0 C TpernojaBareieM
JTUCIUTUIAHBI.

6.2.3 K nmpomMexyTOuHOM aTTecTaliy JOMyCKAITCS TOJBKO 00yYaroIiyecsi, BHIIOIHUBILINE
BCE BUbI yueOHOU padoThl, MpeaycMOTpeHHbIe paboueit mporpammoit nuctumuiuas (PTLT).
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7. DoH/] OLIEHOYHbIX CPECTB

7.1 Meroabl KOHTPOJISI M OLICHUBAHUSA Pe3yJbTATOB 00y4YeHHs

KOHTpOHB YCIICBAEMOCTH M Ka4deCTBa IOATIOTOBKHM MHPOBOAUTCA B COOTBETCTBUU C
TpeboBanusamu "[lonoxxeHus 00 opraHuzanuu 00pa3oBaTENBHOrO mpouecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpCUTETE" .

JI71s1 KOHTPOJISA yCIIeBaeMOCTH U Ka4eCTBa OCBOCHHs JAMCLUILIMHBI HACTOAIIEH MpOrpaMmoit
MPEeTyCMOTPEHBI CIIEAYIOIMUE BUALI KOHTPOJIA:

— KOHTPOJIb TEKYIEH yCIIeBaeéMOCTH (TEKYIHHA KOHTPOJIb);

— MIPOMCIKYTOYHAA aTTCCTAllH.

B mponecce 00ydeHus: HCHIONB3YIOTCS CIECIYIOIIUE OLEHOYHbIE (DOPMBI CAMOCTOSITENILHOM
paboThI CTY/EHTOB, OLICHOYHBIE CPEJCTBA TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M ITPOMEXKYTOUYHBIX
aTTeCcTallui:

— [IOATOTOBKA M BBICTYIUICHHEC HA CCMHUHAPCKOM 3aHATHU C JOKJIAA0M U O6C}’)KI[CHI/ICM;

— TECT, SK3aMEH.

OneHOYHBIE CPEe/ICTBA TEKYILET0 KOHTPOJIS YCIIEBAEMOCTH BKJIFOYAIOT KOHTPOJIBHBIE BOIIPOCHI
¥ 3a7aHus B popMe OJIaHKOBOTO TECTHUPOBAHUS, AJIsI KOHTPOJISI OCBOCHHS 00YUYarOIIMMUCS Pa3eioB
JAUCHUIITIMHBI — PCIHICHUEC 3a1a4.

OOpa31bl TECTOBBIX 33aHHUH, KOHTPOJIBHBIX BOIPOCOB U 331aHUH U1l IPOBEICHUS TEKYILETO
KOHTPOJIA, 9K3aMCHAIIMOHHBIX 6I/IJI€TOB, IMMPUBCACHLI B ITPHUJIOKCHUH.

7.2 lIkana u KpUTEPHH OLIECHMBAHHUSA Pe3ya1bTATOB 00yYECHUSA

[Toka3zarenem olleHUBaHMS KOMIIETSHIIMIA Ha PA3JIMYHBIX dTamax ux (OpMUPOBAHUS SBIISIETCS
JOCTIKEHUE 00YJaIOIUMUCS IUNITAHUPYEMBIX Pe3yJIbTaTOB 00Y4eHHUS 10 AUCHUILIHHE (MOIYJIIO).

®opMa MPOMEKYTOUHON aTTECTALUU: IK3aMEH.

[TpomerxyTouHas aTTecTaiys o0yJaromuxcs B GopMe 3K3aMeHa IPOBOIUTCS 0 pe3yIbTaTaM
BBIMIOJIHEHUSI BCEX BUAOB Y4eOHOIl palOThI, NPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAHHOMN
JTMCLMIUIUHE (MOJYJIIO0), IPH 3TOM YYUTHIBAIOTCS PE3yIbTaThl TEKYILETro KOHTPOJIS YCIIEBAaEMOCTH B
teueHue cemectpa. OIeHKA CTETMEHW JOCTHKEHUS OOYYaIOIMMUCS TUIAHUPYEMBIX PE3YIhTaTOB
oOydeHHs TO IUCHMIUIMHE (MOAYJIO) TPOBOJAMUTCS MpenojaBaTeleM, BEAYLIMM 3aHATHA II0
JUCIUILINHE (MOIYJII0) METOJIOM 3KCHEepTHOM ouleHKH. [1o uToram npomMexyTouyHOM aTTecTaliu 1o
JTMCLMIUINHE (MOJYJIIO0) BBICTABIACTCS OLIEHKA «OTINYHO», «XOPOILO», «YAOBIETBOPUTEIBHOY» WIIH
«HEY/IOBJICTBOPUTEIHHO.

K mpomexyTouHO#l aTTecTalMu JOMYyCKArOTCsl TOJIBKO CTYAEHTHI, BBHITTOJHUBIINE BCE BUMBI
y4ueOHOM paboTHI, MpeyCMOTPEHHBIE paboueii porpaMMon o JUCLIUATIITUHE
«OHEeProTexXHONIOrHYECKUH KOMIUIEKC TPOMBIIUICHHBIX MPEIIPHATHI».

IIIkajia OeHUBAHUA Onucanne

BoinonHeHs! Bce BUbl yueOHOU padoThl, MPEeAyCMOTPEHHBIE YUeOHBIM
m1aHoM. CTyZE€HT IEeMOHCTPUPYET COOTBETCTBUE 3HAHMUN, YMEHMIA,
HaBBIKOB TMPUBEJACHHBIM B TaOJHWIAX IOKa3aTeseil, ornepupyer
NpUOOPETEeHHBIMU 3HAHUSIMU, YMEHUSIMH, HaBbIKAMH, IPUMEHSET UX B
CUTyallMsiX TOBBIIIEHHON cnoxkHocTH. [Ipm 3TOM MoOryt ObITh
JIOMYIIEHbl HE3HAUNTENIbHbIE OITMOKH, HETOYHOCTH, 3aTPYJHEHHUS MIPH
AQHAJIMTUYECKUX OINepalusaxX, NepeHoce 3HAHUW U YMEHUN Ha HOBBIE,
HECTaHIapPTHBIC CUTYALUH.

BrinonHens! Bce BUbI yueOHOU padOThI, MPEeayCMOTPEHHBIE yUeOHBIM
Xoporo mi1aHoM.  CTyZeHT  JI€eMOHCTpUPYET  HEIOJHOE, IPaBUIIBHOE
COOTBETCTBUE 3HAHMW, YMEHUH, HAaBBIKOB MPHUBEACHHBIM B TaOIHIaxX

O1ianyao
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nokaszatenei, JubO ecaum Tpu ITOM ObUIM  JOmyHIeHbl 2-3
HECYIIECTBEHHbIE OLIHOKH.

BrimonHeHs! Bece BUIBI y4eOHOM paboThl, MPeyCMOTPEHHBIE yUeOHBIM
w1aHoM. CTyZIeHT I€MOHCTPUPYET COOTBETCTBHE 3HAHUM, B KOTOPOM
OCBEIll€HAa OCHOBHAs1, Han0oJiee BaXKHas YaCTh MaTEePUalIa, HO IIPU 3TOM
JIONYILIEHA 0JIHA 3HAYUTEIbHAsI OIIMOKA UM HETOYHOCTb.

He BbmonHen oauH win Oonee BUAOB yueOHOW  paboThl,
IPEIYCMOTPEHHBIX Y4eOHbIM IUIAaHOM. CTYAEHT JEeMOHCTpUpPYeT
HEIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUN, HaBBIKOB IPUBEACHHBIM B
TabaMIax TOKa3arened, JOIMYCKAalOTCS 3HAUYUTENIbHBIE OIIMOKH,
MPOSABIIAETCS OTCYTCTBHE 3HAHWM, YMEHHUW, HABBIKOB 110 psLy
NoKa3aTese, CTYJeHT UCHBITHIBACT 3HAYUTEIbHbBIC 3aTPYIHEHUS MIPU
ONEPUPOBAHUHU 3HAHUSAMHU M YMEHMSIMH NP UX IIEPEHOCE HA HOBBIE
CUTYalHH.

Y 10BIETBOPUTETILHO

HeynosnerBopurensHo

7.3  OueHo4Hble cpeacTBa

7.3.1. Tekymuii KOHTPOJIb
JJis TpOBeIEHUST TEKYIIEro KOHTPOJISI TPUMEHSIFOTCSI CIIeAyIoNe GOPMBI: Pa3HOYPOBHEBBIC
3aJa4M U 3aJjaHus; JOKIa1, COOOIeHUe; YCTHBIN onmpoc, cobeceJoBaHue; TECT.

7.3.2. [IpomexxyTouHasi aTTecTarus

[IpomexxyTouHasi arrecTanmus MPOBOMUTCS HA COOTBETCTBYIOIMX (opmMaM o0OydeHuUs
cemecTpax B (hopme 3K3aMeHa.

DK3aMeH MPOBOJUTCS MO OUIeTaM, OTBETHI MPEJAOCTABIIAIOTCS TUCBMEHHO C MOCIEAYIOLUM
YCTHBIM cobeceioBanueM. buiersl GopMupyroTcs 3 BOIPOCOB MPEICTaBIEHHOIO HUXKE repeyHs. B
OuJIeT BKIIIOYAETCS JiBa BONPOCA U3 PA3HBIX Pa3/IeioB AUCLUUIUIMHBI U OJTHO MPAKTUYECKOE 3aJjaHHe.
ITepeueHp BOIPOCOB COOTBETCTBYET TEMaM, U3YUEHHBIM Ha JIEKIIMOHHBIX U CEMUHAPCKUX 3aHATHUAX
(mpunaraetcsi). Bpemst Ha MOArOTOBKY MUChbMEHHBIX OTBETOB — A0 40 MUH, yCTHOE coOeceloBaHuE —
10 10 MuUHYT.

7.3.3. Bonpocs! [u1s 3aueTa/sK3aMeHa

1. Cuctembl U 000pyJOBaHHME NPOMBIIUIEHHBIX HCTOYHUKOB 3JIEKTPUYECKOM SHEPIUH,
TEIUIOTHI, X0JI0/a, CKATBIX Fa30B U BO3AyXa.

2. Cucrembl U 000pyIOBaHHE JUIsl TEIUIO-, DJHEPro, XOJOAO-, BOJIO-, BO3AYyXO- U
ra30CHa0XEeHUsI IPEIPUATHIHA.

3. [IpoMblinieHHbIe TEXHOIOTHYeckue norpedurtenu TOP.

4. Cucremsbl U 000py10BaHUE 0OECTIEUEHUS KU3HEIEATETbHOCTH IPEANPHUITUI (OTOIIeHNS,
BEHTWISILIMM, KOHIWIIMOHUPOBAHUS BO3JyXa, TOpSYEro BOJOCHAOXKEHMs, KaHAJIM30BaHUS U
00e3BpeKMBaHMs CTOKOB, Ta3000pa3HbIX BEIOPOCOB U TBEP/IBIX OTXO/O0B).

5. Buasl u mapameTpel 3HEPTo-, TEIJIO- U XJIAJOHOCHTEIIEH.

6. Bropuunsie snepropecypcsl (BOP).

7. LlenTpanu3oBaHHbIE U aBTOHOMHBIE CHCTEMbI 3HEProcHaOKeHUs U >KU3HeoOecreueHus
MPEANPUATHINA.

8. [loHsATHE O KOHIIENUNU YCTOWYMBOTO Pa3BUTHS, O BIUSHUU JESTEIBHOCTH YEJIOBEKa Ha
IpUpoay.

9. Pacnipenienenue 100bIBa€MbIX, TPOU3BOJUMBIX U MOTPEOIISIEMBIX PECYPCOB B MHUPE.

10. IIpo6Gsiemsbl U nepcriekTUBbI oTpediaenus TOP B sHepreTHke U TEXHOIOTUH.
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11. IlpuHUMNUANBHBIE CXEMbl TEIJIOBBIX 3JIEKTPOCTAHIINM, MHapOBBIX M BOAOTPEHHBIX
KOTEJIbHBIX, XOJOJMIbHBIX CTAHIIMM U YCTaHOBOK, BO3IYIIHBIX KOMIIPECCOPHBIX CTAHIUI.

12. ABTOHOMHBIE BO3AYIIIHBIE KOMIIPECCOPHI.

13. OcHOBHBIE 3aBHCHMOCTH JUIsl pacdyeTa WX IPOU3BOAUTEIBHOCTH, morpediienus TOP,
kod¢¢urmenTs! noneznoro aevicteus (K1), ynensabie mokazarenu notpednenus TOP.

14. Nonu notpebiaeHuss umu TOP B o01iemM noTpeOieHrH npeapusTHi.

15. TloBeimenne > ¢GEKTUBHOCTH MPOM3BOJACTBA HSHEPrUM HA OCHOBE MPHUMCHEHUE
ra3oTypOWHHBIX M ITApOTa30BbIX YCTAHOBOK, MpeBpaIieHust KoteabHbiX B TOLl u muau-TILI.

16. IIpumenenme netanep-reHepaTOpPHbIX arperaToB B CHCTEMax TOIUIMBOCHA0KEHUSI.

17. Ilpuuunel oTcTaBanusi Poccuu OT NMPOMBINUIEHHO Pa3BUTHIX CTPAH U IMEPCIEKTUBBI
MIPUMEHEHHUS TETUIOBBIX HACOCOB MPHU MTPOU3BOJICTBE, TPAHCIIOPTHPOBAHUH U TTOTpedieHnu TOP.

18. [IpuHIMIHaTBbHBIE CXEMbI U OCHOBHBIE BUIBI 000PYAOBAHUS CUCTEM TOILIMBOCHAOKEHMUS,
MapoOBBIX M BOJSHBIX CHCTEM TEIJIOCHA0KCHHS, aBTOHOMHBIX CHCTEM TEIUIOCHAOKEHUS C
BBICOKOTEMIIEPATyPHBIMI MUHEPAIBHBIMU U OPTaHUYECKHUMHU TEIIJIOHOCUTEIISIMHU.

19. TennoBsle ceTH.

20. TennoBbI€ MyHKTBHI.

21. Cxembl IPUCOEAUHEHUS TOTPEOUTENEH K UICTOYHUKAM TEIJIOCHA0KEHHUS.

22. TemnepatypHblil TpaduK BOASHBIX TEIJIOBBIX CETEH, KAUeCTBEHHBIN U KOJTMYECTBEHHBIN
METO/Ibl PETYJIMPOBAHUSI OTITYCKA TEILJIOTHI.

23. Pacuer HOpMAaTUBHBIX U (DAKTUYECKUX MOTEPh TEIJIOTHI, TMAPABIMYECKUX IMOTEPh B
TEIUIOBBIX CETSX, 3aTpaT SHEPruu Ha MepeMeIleHUE TEIIIOHOCUTEIIEH.

24. BausiHue cOCTOSIHUS TPYOOIPOBOIOB HA TEIIONOTEPH.

25. DreKTpuUYeCcKHe CeTH, HOPMATUBHBIE U (PaKTHUECKUE MOTEPH DICKTPOIHEPTHH B CETSIX,
3¢ peKTUBHOCTD NIEpeaun AMEKTPOIHEPTUH OT UCTOUHUKOB AJIEKTPOCHAOKEHHS 10 MOTPEOUTENECH.

26. IIpuMeHeHne 4YacTOTHO-PETYIMPYEMOTO 3JIEKTPOIIPUBO/IAa B CUCTEMAX TEIUIO-, X0JIO0- U
BOJIOCHAOKEHUS IPEIITPUITUH.

27. TunoBble TEXHOJIOTUYECKUE MIPOLIECCHI, alnapaThl 1 YCTAHOBKU: HArpeB U OXJaKICHUE,
BbIMIApMBAHUE, CYIIKA, IEPEroHKa M peKTU(UKAIMs, COPOLMOHHBIC MPOILECCHl, XUMUYECKUE
peaKTopsbl, U Ap.

28. YpaBHEHHs] MaTepUANbHBIX, TEIIJIOBBIX, SHEPTETUUYECKUX U IKCEPreTUYecKux OaraHcoB
TUTIOBBIX TEXHOJIOTHYECKUX MPOIECCOB.

29. Macmtabsl u 3¢¢ekTuBHOCT, TOTpebaeHuss TOP B TUNOBBIX TEXHOIOTUYECKUX
nporeccax.

30. Ilokazatenu 3¢ heKTUBHOCTH UCTIONb30BaHus TOP B TeXHOTIOTHH.

31. TunoBele »SHEPro- M pecypcocOeperamIre pemeHuss B MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX MPOIEccax.

32. BHyTpeHHee (pereHepaTHBHOE) U BHEIIIHEE UCTIOIb30BaHne BOP B TexHomOTHN.

33. CryneHuyaToe UCMOIb30BAHUE MTOTEHIINANIA.

34. I[lpumeHeHHEe MPOMEXKYTOUYHOTO IMOJOTPEBA W PEIUPKYJISIIIMN CYIIUIBHOTO areHTa B
MPOILIECCaX CYIIKH.

35. IlpumeHeHre TerI0OBbIX HACOCOB B TEXHOJIOTHH.

36. DHEproTexXHOJOTHYEKOEe KOMOMHUPOBAHHE.

37. MeToapl TOIUTMBHBIX YKCET W MPENEIbHOIO0 MHTEHCHBHOTO SHEProcOEpe:KEHUs U HUX
MpUMEHEHHUE TIPH OlIeHKe YP(HEKTUBHOCTH UCTIONb30BaHUs TOP B TEXHOIOTHYECKUX CHUCTEMaX.

38. TemmoBble cxemMbl H  OOOpyJOBaHHWE CHUCTEM  OTOIUICHUS,  BEHTHUIISIIHH,
KOHJIUITMOHUPOBAHUS BO3yXa, TOPSYETO BOJAOCHAOKEHUS TPEATTPUSITHIA.

39. OcHOBHBIE YypaBHEHHUS MaTepUATbHBIX, TEIUIOBBIX U JHEPreTUYECKHX OallaHCOB s
pacueTra MOUTHOCTH, oTpebienust TOP Ha paboTy cucteM xu3HeoOecredeH sl MPeAnpUsSTHIL.

40. OcHOBHBIE HAmNpPaBIEHUS MO DKOHOMHUHU JHEPIHMH B CHUCTEMax >KH3HEOOECHEUeHHUs C
MIPUMEHEHHUEM COBPEMEHHBIX CPEACTB aBTOMATHU3AIIHH.
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41. OcHOBHBIC HAIpaBJIECHHUsS MO SKOHOMHMU PHEPTUU B CHCTEMaX MXH3HEOOECHEUEHUs C
IIPUMEHEHUEM COBPEMEHHBIX YTHJIN3aTOPOB TEIIOThl BEHTHIILIMOHHBIX BEIOPOCOB.

42. OcHOBHBIC HAIpPaBJICHHsS IO SKOHOMHU PHEPTUU B CHCTEMaX XH3HEOOECHEUEHUs C
IIPUMEHEHHEM COBPEMEHHBIX PALIMOHAIBHOIO BEIOOpA BU1a CUCTEMBI OTOILIEHUS (ITapOBOE, BOJSHOE,
BO3JIYIIHOE).

43. OcHOBHbBIC HAIIPaBJIEHHUsS 10 3KOHOMHMU SHEPIUU B CHCTEMaX >MXH3HEOOECHEUEHUs C
NPUMEHEHUEM COBPEMEHHBIX NMaHEIbHO-TYYHCTHIX OTOMUTEIbHBIX TPUOOPOB.

44. OcHOBHbIC HAIIPaBJIEHHUS 10 3KOHOMHMU SHEPIUU B CHCTEMaX >XH3HEOOECHEeUeHUs C
IIPUMEHEHUEM COBPEMEHHBIX TEIJIOBBIX HACOCOB.

45. OcHOBHbBIC HAIIPaBJIEHUS 10 3KOHOMHMU SHEPIUU B CHCTEMaX >XH3HEOOECHEeUeHUs C
NPUMEHEHHEM COBPEMEHHBIX HCIIOJIb30BAaHUS TEIUIOTHI BO30OHOBIISIEMBIX MCTOYHHUKOB SHEPTHH U
BOP.

46. MarepuanbHble, TEIUIOBBIE, SHEPreTUYECKHE OallaHChl OOBEKTOB AIMHHHUCTPATHBHO-
OBITOBBIX 3JJaHUN U MOMEILEHHH, CUCTEM OTOIJICHUS, BEHTUJISILIMY U KOHIUIIMOHUPOBAHUS BO3/1yXa,
CHCTEM TOpsYero BOJIOCHAOKEHHUSL.

47. ®akTueckoe U HopMatuBHoe norpedbnenue TOP.

48. OrHOcUTENbHBIC, YyJACTAbHBIE W HOPMATHBHBIE IOKa3aTenu dA((HEKTUBHOCTH
ucnonb3oBaHuss TOP B KWIBIX U OOIIECTBEHHBIX 3JaHUAX, CUCTEMAaX OTOIUIEHUS, BEHTHIALUHU U
KOHJUIIMOHUPOBAHUS BO3/yXa, CUCTEMAaX IrOPsYEr0 BOJOCHA0KEHUS 3/1aHUH.

49. DHepro-u pecypcocOeperamnue TeXHOIOIUN, MEPOIIPUATHS U TEXHUYECKUE pPeIIeHus,
peanuzyemblie Ha oObekTax JKKX, B cucremax OTOIUICHHS, BEHTHISAIMH, KOHIUIIMOHUPOBAHMS
BO3/1yXa U ropsYero BOJIOCHAOKEHUs 3/1aHUi.

50. MarepuaibHbIe, TEIUIOBBIC, SHEPTETUIECKHE U SKCEPreTHUECKUE OalaHCHI.

51. TomnnuBHBIM, NapO-KOHACHCATHBIA, BOJHBIA, TEIUIOBOM, DSHEPreTUUYECKUU U
IKCEPreTUYEeCKUid OaaHChl HCTOYHUKOB 3JIEKTPO-, TEIJIO-, XJIaJ0CHA0XKEeHNS, CHA0KEHUS CHKAThIM
BO3/1yXOM, CUCTEM BOJIOCHAOKEHMUS.

52. Ilone3Hble cocTaBisAONIIME OATAHCOB U NOTEPH BEILIECTB, SHEPTUU U IKCEPTUU.

53. BeiBoa opmyn mist pacuera nokaszateneit a3gpdextuBHOCTH ucnonb3oBanus TOP: KITJ]
K3C u TOL; snexrpuyeckoro u terooro KIIJ TIII; skceprernueckoro KITJ KOC u TOLI;
TeroBoro u skceprerndeckoro KI1J[ mapoBoii n BogorpeitHON KOTENbHOM; yIeNbHbBIX MOTpebIeHUH
TOP Ha enuHuiy BelpabaTbiBaeMOM, IpeoOpa3yeMoi SHEPTUH.

54. AGCOMIOTHBIN U OTHOCUTENbHBIN XOJIOIMIBbHBINA KO3 PULIUEHT.

55. Bropu4HbI€ SHEPrOpPECYPCHl SHEPTETUUECKUX CUCTEM U YCTAaHOBOK.

56. Bo3MOXHOCTH IPUMEHEHUS TEIJIOBBIX HACOCOB Ha UICTOYHMKAX AJIEKTPO-, TEILJIO-, XJIaJ10-
, BO3JlyXOCHa0KeHUs!, CUCTEM BOJIOCHAOXKEHUSI.

57. CBoaHble M 4YacTHble OalaHChl OOBEKTOB, CHUCTEM U YCTAaHOBOK MpPEeANpUATHI
o0pabaTbIBaroIIMX OTpacyieil dKOHOMHUKH.

58. [lone3Hple cocTaBIsAOLIME OaTAHCOB U MOTEPH BELIECTB, SHEPTUU U HIKCEPIHH.

59. BeiBox dopmyn mis pacuera nmokasarenen 3¢pdekTuBHOCTH ucnonb3oBanus TOP: KIIN,
YAEIBHBIX pacxoJoB TOP TeXHOIOTNYECKUX CUCTEM U YCTAHOBOK.

60. Bropuunble 3HEpropecypchl TEXHOJIOTUYECKUX CUCTEM U YCTAHOBOK.

61. Bo3M0OXHOCTH TPUMEHEHHUS TEIUIOBBIX HACOCOB B TEXHOJIOTHH.

62. PerenepatmBHOE M BHEIIHEE MHCNOIb30BaHME BOP TexHOmOrmyeckux cucreM u
YCTaHOBOK.

63. Hasnauenume u KiaccUpUKaAMs MaTepUAIBHBIX, TEIJIOBBIX, JHEPreTHUECKUUX U
HKCEPreTHUecKuX OaraHCoB.

64. CtpyKTypa 1 cocTaBisitomue 0anancoB U 0aTaHCOBBIX YPaBHEHUH.

65. CBsa3b 0ajaHCOBBIX ypaBHEHUH C MOKazaTensiMu 3(PGEKTHUBHOCTH IPOU3BOJCTBA U
notpednenus: TOP.

66. Metonel u crocoObl cOopa M TMoNydeHHs UHPOpMauu (MHCTPYMEHTAJIbHBIN,
JIOKYMEHTaJIbHbIH, paCUeTHBIH, paCueTHO-HOPMATHUBHBIN) MPU COCTABICHUN OAJTAHCOB.
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67. MeTonpl cocTaBicHUs OallaHCOB IIO ITOTOKAM, CBS3BIBAIOIIUM OOBEKT C BHEIIHUMH
MCTOYHUKAMHU.

68. bamaHchl Kak CpeICTBO MPOBEPKH MOJHOTHI W JOCTOBEPHOCTH HMH(POPMALUHU O
pou3BOCTBE U noTpednennn TOP Ha oObekTe.

69. CBs3p OanaHCOBBIX YpaBHEHHH C MOKazaTessiMu 3(PGEKTUBHOCTH HCIONb30BaHus TOP
(KI1d, KIT1 TOP, ynensubiM notpediieanem TOP).

70. OcobeHHOCTH cOCTaBiIeHUSI OalaHCOB OOBEKTOB, KOTOPBIE WM YacTh OOOPYIOBaHUS
KOTOPBIX paboTaeT B NEPUOAUUYECKOM U IEPEXOTHOM pexKUMaXx.

71. TlousTre 00 3HEPreTUIECKOM 00CIIEIOBAHNUU.

72. llenb u 3aj1aun SHEproayIuTa.

73. IlocnenoBaTeIbHOCTD POBEACHUS SHEPTOAYANTA.

74. CopepkaHHe SHEPreTUYECKOro Iacropra, OT4eTa O MPOBEIECHUU HHEpProayauTa u
IPOTPaMMBbI peaTu3aliy YHEProcOeperaroInx MEpOnpUsTHIA.

75. IlousTreE 0 KCIIpecc- U YIIIyOJIEHHOM SHEProayauTe 00bEKTOB Pa3IMYHOrO Ha3HAYCHUS

76. Ilonatue O 3aKOHOAATENHBHOM OCHOBE M HCTOYHUKAX (PUHAHCHPOBAHUS MPOBEICHHS
SHEproayauTa.

77. Meroabl cocraBieHHsl 0ajJaHCOB II0 CTOKAM BELIECTB M 3HEPIUU (METOJ «YEPHOTO
SIIIAKAY).

78. Meronpl cocTaBieHHsT OallaHCOB 10 Pa3HOCTHOW CXEMe, T.e. C ONPEICJIEHUEM
COCTaBISIONIUX OalaHca, MOJIE3HO UCIIOJIb3YEeMbIX Ha O0BEKTE, U TOTEPh BEIIECTB U IHEPTHH.

79. CBonHble O0mIME W YacTHBIE (11O BUJAM YHEPTrOHOCHUTEIICH), aHAIMTHYECKUE OamaHChl
TOP.

80. AHanmuTuueckue MaTepualbHbIE U TEIUIOBbIE OajgaHChl OOBEKTOB, CUCTEM M YCTAaHOBOK
IpennpusaTHii 00pabaThIBAIONINX OTpACIel YKOHOMHUKH.

81. DHepreTMyecKkue M HKCEPreTUYeCKHe OallaHChl OOBEKTOB, CHUCTEM M YCTaHOBOK
IpeanpusaTHii 00pabaThIBAIONINX OTpACIeld YKOHOMUKH.

82. Koapdumment tpanchopManuu 3HEPTHH U €r0 CBS3b C JHEPreTHYCCKHM OallaHCOM
XOJIOIMILHON MAIIMHBI M TEIUIOBOTO HAacoca.
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IIpunoxenue 1

Ilepedyenb npakTHYECKUX padoT:

Pacuernas pabora. [IpakTrueckas paboTta HanpaBieHa Ha GOPMUPOBAHHE YMEHUH 1 HABBIKOB
[0 pacyeTy MapaMeTPOB CETEBBIX TI'Pa(UKOB INPOBEACHUS MOHTAXHBIX M PEMOHTHBIX padoT
’HEProoOOpyAOBaHUS Ha IPOMBIIUIEHHOI MIommaake. Pe3yasraToM paboThl SBISIOTCS BBIYUCIICHUS
apaMeTpOB CETEBBIX TpapUKOB MOHTAXKHBIX M PEMOHTHBIX pPabOT, MOAOOpP MOHTAXKHOTO
000py/IOBaHUs, CIEHUATM3UPOBAHHBIX KOHCTPYKIMH, apMaTypbl, CpPEICTB aBTOMATH3alUU U
JHCIIeTYePH3ALINY.

IIpunoxenue 2

BOl'lpOCbI AJIA CAMOCTOATECIBHOI0 U3YICHUSA

1. Yuer n KOHTPOJIb Ha/l UCII0JIb30BAHUEM 3H€pI‘OHOCHTCJ’ICﬁ B 3JaHHAX U COOPYIKCHUAX.

2. HTeHcndukanus mpolecca TemwiooOMeHa Il OTOIHMTENBHOrO  00O0pyHOBaHUS,
00ecIIeunBarOIIET0 MUKPOKINMAT 37aHUH.

3. aTeHcudukanys nepeaayn Teria JIy9eucIryCKaHHEeM.

4. CTpyKTypa 23HEpPronoTpedIeHUs MPEATPUATHI JHEPrOEMKHX OTPACIICH IPOMBIIUICHHOCTH.

5. I'paduku TEMIOBBIX HArpy30K MPOMBIIUICHHOTO MPEATIPHSATHSL.

6. BropuuHsie 3HEpreTHUECKHe PEeCypChl TEIIIOTEXHOIOTUH

7. Cucremsl napocHadxeHus. Cxemsl cOopa U BO3BpaTa MPOMBILIUIEHHOTO KOHJIEH CaTa.

IIpunoxenue 3

IIpumepsl 3124 1J11 CEMUHAPCKUX 3aHATHI

3anauva 1. /[Burarens pe3epBHOM 3HEProyCTaHOBKH NMpeANpUaTus padoraer no uukiay OTTo.
CocTosiHKe BO3/lyXa Ha BXOJI€ B JJBUraTellb: JaBleHue ps = 1 6ap, Temneparypa £ = 20 °C. MaccoBblii
pacxo]; Bo3ayxa Ha Bxojie B jnBurarens G, = 1 kr/c. Ctenenp cxarus pabouero tena paBHa 7,2.
Onpenenuts TeMIeparypy pabouero Tena B KOHIIE Mpoliecca CKaThs U K.I1.J. UKJIA.

3apgaya 2. J[purarenb pe3epBHONW SHEPrOyCTAHOBKHU MpPENNpPUATHS paboTaeT Mo IHUKITY
Juzens. CocTosiHUE BO3/yXa Ha BXOJIE B IBUTATeNb: JaBlIeHue ps = 1 6ap, Temmeparypa t; = 20 °C.
MaccoBslit pacxo] Bo3ayXxa Ha BxoJie B ABuratens G, = 1 kr/c. Ctenens cxarus padouero Teja paBHa
12,7. Onpenenuts TemMneparypy pabouero Tejaa B KOHIIE MpoIiecca CKaTus U K.11.J1. IUKJIIA.

3apgauya 3. ['a30TypOnHHas SHEproycTaHOBKa MpeANpHATHs paboTaeT mo 1ukiy bpaiiToHa.
CocTosHuE BO3/IyXa Ha BXOJIe B KOMIIPECCOp: JaBleHue ps = | 6ap, Temneparypa t; = 20°C. CTenens
CKaTUs Bo3Ayxa B koMmmpeccope — 8. Ompenenuts Temreparypy pabdodero Teia Ha BBIXOJE U3
KOMIIpeccopa U K.II.J. IIUKJIA.

3agauya 4. TemIoTeXHOJIOIMYECKHE YCTAHOBKHM I11€Xa MPOMBIIIJICHHOTO MPeIIpUsTHS
MOJIy4aroT M3 3aBOJICKOM KOTEJIBHOM map JaBieHHeM p, = 4 Oapa u cteneHbto cyxoctu x = 0,97.
[TposieT napa B KOHJIeHCaTe, BO3BPALIIAEMOM M3 1ieXa B KOTEIbHYI0 ¥ = 25%. MaccoBslii pacxos napa,
norpebnsemoro nexoMm D, = 7,2 kr/c. Onpenenuts pacxo] mapa, KOTOpbI OyIeT MmoTpedsiarh
000pyI0BaHHKE IIeXa MOCJIE YCTAHOBKM KOH/IEHCATOOTBOIYMKOB C MMACIIOPTHBIM 3HAYECHHEM IpoJieTa
napa B KoHaeHcate 3%.

3agaya 5. B kanopucdep 0AHO30HHON KOHBEKTHBHOM CYIIMJIBHOM MAIIMHBI MOCTYIAET
BO3.IyX, pacxoj kotoporo Gs = 3,2 kr/c, Temnepatypa fs = 20 °C, oTHOCHTeNbHAS BIAKHOCT @) =
60%. TemmnepaTypa Bo3yxa Ha BbIXoje U3 Kanopudepa tx = 110 °C. OnpeenuTh TEMIoBoi HOTOK,
pacxoyeMblil Ha HarpeBaHUe BO3/1yXa.

3agavya 6. Terora B xonuuectBe ¢ = 800 kJ[X/Kr mepemaercst oT Tena ¢ TeMIepaTypoit
T1=1500 K k Teny c 601ee nuzkoii Temnepatypoii T2 =400 K. Temneparypa okpy:xatomeii cpezst To
=290 K. Onpenennts NOTEPIO IKCEPTUU TETIOTHI.
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3agauya 7. [lpu pacmienienuu 1 Kr ypaHa B peakTope aTOMHOMN JIEKTPOCTAHLIUU KOJIMYECTBO
BBIICIISIEMO# TEILIOTHI OIleHUBaeTCs BeMnurHOM 22,9+ 10° kBT u/kr. Onpenenuthb, Kakoe KOJINYECTBO
yrast ¢ termnoroit cropanus 29300 k/[k/kr motpeOyeTcst Uisl MOMYYeHHsI TAKOTO ke KOJIUYeCTBa
TEIUIOTHI.

3agaya 8. CpaBHHUTE OKCEpreTMYECKHi K.I.J. JBYX TEIIOOOMEHHBIX Aammaparos,
WCITONIB3YIOMIUXCS I ToAorpeBa Boabl oT 75 mo 95 °C npiMOBBIMH razamu. B mepBoMm W3 HUX
TEMIIEpaTypa JIbIMOBBIX I'a30B Ha BXoJie B anmapar cocrasisieT 450 °C, a Ha BbIxoze u3 Hero — 320
°C. Bo BTOpOoM ammapare TemriepaTypa AbIMOBBIX Ta30B Ha BXO/Ie M Bbixoze paBHbI 250 u 120 °C.
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