MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3oBare/ibHON NMPOrpaMMbl: Y CTOYHBOE Pa3BUTHE B JHEPreTUKe H MPOMbIIILJIEHHOCTH
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
METO/JbI HIOBBIIIEHUSA 9OPEKTUBHOCTH
SHEPI'OTEXHOJIOTNYECKHUX YCTAHOBOK

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 4,

Yacos (Bcero) no yueoHomy
IIAHY:

144 yaca

Jexnun

3 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

3 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 77,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYas:
Pedepar
KontpoabsHnas padora
JomainHee 3aganue

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

MocksBa 2024




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu CTporoHoB K.B.

[IpenomaBaTelib * Mol + Naentudmeatop  |Rad748820-5trogonovkV-3134a28 K.B. Ctporonon
COI''TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PykoBogutens L) manene 3A6iBKO OB,
00pa30BaTeILHOM IIPOrPaMMEBI * Mol + Nnenmudnkatop Ra785d4c/-ZlyvkoOV-49c 11249 0O.B. 31bIBKO
p porp

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnageneu Poranes A.H.

WaeHTUdMKaTOp Rb956ba44-RogalevAN-6233a28H

A.H. Poranes




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heab ocBoeHMsi TMCUMILVIMHBI. V3ydeHne OCHOBHBIX MpUHIMIOB 3¢ dekTuBHON padotel BTY,
ATAINOB Pa3pabOTKU MPOCKTHO-KOHCTPYKTOPCKOW TOKYMEHTALMU COBPEMEHHBIX BBICOKOTEMIIEPATYPHBIX
TEXHOJIOTMYECKUX U DHEPreTUYECKUX YCTAHOBOK, OIPEICIICHUE OCHOBHBIX 3a/lad M MPAaBUJl IIPOBEACHHUS
nycka u ocraHoBku BTV, mycka, HMCHbITaHMNA, HalaAKd U SKCIUIyaTalUd YCTAaHOBOK, PEMOHTOB
TEIIOTEXHUYECKOI'0 000PYA0BaHUS.

3agauu AMCUMIIMHBI

- — U3Y4EHHUE COJIEPKaHMs U OCHOBHBIX 3TANOB pa3pabOTKU NPOEKTHO-KOHCTPYKTOPCKON
JOKYMEHTAIIUN COBPEMEHHBIX CUCTEM DHEProoOecnedeHus 1 NCI0Ib30BAHUS TOILUINBA /IS
IIPOMBIIIICHHBIX 1 KOMMYHAJIbHBIX IIPEAIPUATUNL;

- — U3Y4YECHHE COJIEePKaHUs TUIIOBOM MPOEKTHO-KOHCTPYKTOPCKON TOKYMEHTALUA COBPEMEHHBIX
CHCTEM 3HEproodecneyeHus U UCIO0Ib30BAHMUS TOIUIMBA JIUIsl IPOMBILIUIEHHBIX U KOMMYHAJIbHBIX
IPEANPUATHH;

- — IpUOOpEeTEeHNe 3HAaHUMN JJIs BBIIIOJHEHUS PACYETOB U KOHCTPYUPOBaHUs OOMYPOBKH IIPH
Pa3IMYHBIX PeKUMax pabOTHl CHCTEM SHEProoOeceueH s U UCTIOIb30BaHUS TOIUINBA JIJIs
IIPOMBIIUIEHHBIX 1 KOMMYHAJIbHBIX IPEAIPUATUN;

- — MpUOOpETEHNE 3HAHUH JJISl BBITTOJTHEHUS pacdyeTa M ONTUMHU3AINH HAZCKHOCTH SKCILTyaTalluu
CHCTEM 3HEproodecneueHus 1 CI0Ib30BaHUS TOIUIMBA JIJIsl IPOMBILUIEHHBIX U KOMMYHAJIbHBIX
HIPEANPHUITHIH;

- — IpHOOpEeTEeHNe 3HAaHUM J1JIS BBIIIOJHEHUS PAllMOHAIbHOM KOMIIOHOBKH 000pY/10BaHUS U3
KOHCTPYKTUBHBIX 2JIEMEHTOB U pPa3MEIICHUS B LIEXE;

- — OCBOCHME OCHOBHBIX IIPaBUJI U 33]1a4 IIPOBEICHUS IIyCKAa U OCTAHOBKH, UCIIBITAHUH, HAJIAJKU U
AKCIUTyaTal[Ml CUCTEM YHEProo0eceYeH s U NCI0JIb30BaHUs TOIIMBA JJIs IPOMBIIIJICHHBIX U
KOMMYHAaJIbHBIX NPEIIPUATHI, PEMOHTOB TEIUIOTEXHUUECKOT0 000py10BAHNUS;

- — U3yYeHUE MyTel 00eCTIeYeHUsT IKOJIOTHUECKOM OE30MTaCHOCTH CUCTEM YHEProoOeceueHus 1
MCII0JIb30BaHUs TOIJIMBA JIJISl IPOMBILUIEHHBIX U KOMMYHAJIbHBIX NIPEATPUATUI.

dopmupyemble y 00y4aromerocss KOMIneTeHI U 1 3alUIaHUPOBaHHbIE Pe3y/IbTAThl 00y4eHUsl 110
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIN

Kox u HaumMeHoBaHue Koa m HauMeHOBaHMe 3amiaHupoBaHHBIE PE3YJIbTATHI 00YUEeHHS
p pe3sy. M
KOMIIETEeHI MU HHAUKATOPA JOCTUKEHUSI
KOMIICTCHIINU
I1K-2 Cniocoben NJI-2nk-2 Pa3pabaTsiBaeT 3HATh!
OCYIIECTBIISATh Pa3pad0TKy, | MEPONPHUSTHUS MO PHEPro- U - — lpaBuJa, UHCTPYKIHH H 33/1a19H1 I10
MOJIEpHH3AIUI0 00BEKTOB pecypcocOepexeHHIo B OKCILTyaTallui CUCTEM
TETIOPHEPTETHKH SHepreTHKe U HHEProoOecreyeH s U UCIIOJIb30BAHUS
TEIUIOTEXHUKH, B TOM YUCJIE | IIPOMBILUIEHHOCTH TOIIMBA I IIPOMBIIIJICHHBIX 1
C y4ETOM KPUTEPUEB KOMMYHaJIbHBIX MPEANPUITHI 17151
KOHIIETIIIMH YCTONYMBOTO o0ecreyeHns FIKOJIOTUIECKOM
pa3BUTHS 0e30macHOCTH;

- — IpuHIUIBI 3G (HEKTUBHON PabOTHI
CHCTEM 2HeproodecnedeHus u
MCIIOJIb30BaHUs TOILJINBA JIJIS
IIPOMBIIIJIEHHBIX 1 KOMMYHAJIbHBIX
MPEATPHUITHIH;

- — METOABI OLIEHKH U HOPMAaTHUBBI
BBIOPOCOB 3arpsI3HAIOLIMX BEIECTB B
OKPY’KaIONIYIO Cpey JUIsl 0ObEKTOB
TEIJIOPHEPTETUKHU U TETJIOTEXHUKHU;

- — METO/Ibl PHEPTO- U PeCypcocOepesKeHHs
CHCTEM PHEProoOecIeueHus u
VICII0JIb30BaHUs TOIIJINBA JUIsS




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

IIPOMBIIIJICHHBIX 1 KOMMYHAJIbHBIX
HPEANPUATHIA.

YMETh:

- — QaHAJTM3UPOBATh KOHCTPYKLIUU CUCTEM
9HEProoOECIeYCHNS U UCIIOJIb30BAHUS
TOIIMBA YISl IPOMBIIIICHHBIX U
KOMMYHAJIbHBIX MPEITPUITHH 110
4yepTekaM U OLIeHUBATh 3 (HEKTUBHOCTH
JIOITOJTHUTEIIbHOW TEIIOBOW M30JISILUN
KOHCTPYKTUBHBIX 3J1IeMeHTOB BTV ;

- — IPUMEHSATh MEPOIPUSITHS TI0
CHUKEHHIO BBIOPOCOB 3arps3HAIOIINX
BEILIECTB B OKPYKAIOILIYIO CPEeay IS
00BEKTOB TEINIOIHEPTETUKH U
TEIUIOTEXHUKHU;

- — co0Jr01aTh MPaBUIIA, HHCTPYKIUH U
3a/1auy 1O IKCIUTyaTallud CUCTEM
HHEProoOecreyeH s U UCII0JIb30BAHUS
TOIUTMBA JJIsSl IPOMBINIJIEHHBIX U
KOMMYHAJIBHBIX TIPEINPUITUN JUIS
obecreueHust 3K0JIOTHIECKOM
0€301aCHOCTH;

- — BBINIOJIHSATH TETJIOBBIE PACUEThI
OTpaKJICHUN MPHU PA3IUYHBIX PeKUMAaX
paboTHI CUCTEM DHEProoOeceueHus u
MCII0JIb30BaHUSI TOIUINBA AJIs
MIPOMBIIIUICHHBIX ¥ KOMMYHQJIBHBIX
IPEANPUATHIA.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI BO

JlucuumivHa OTHOCHTCS K OCHOBHOM IpogeccHOHATbHOW —00pa3oBaTelnbHON Iporpamme
VYcroiiunBoe pa3BUTHE B dHEpreTuke U npomeinuieHHOCTH (nanee — OIIOII), HampaBieHrs MOATOTOBKH
13.04.01 TennosHepreTuka M TEIUIOTEXHHWKA, YpPOBEHb 0Opa3oBaHuUs: BhIcllee o0Opa3oBaHUE -
MarucTparypa.

BazupyeTtcs Ha ypoBHE BhICIIEro oOpa3oBanus (OakataBpuar, CIIeIUATUTET).

Pe3ynbrarel 00yueHus, MOJTy4EHHbIE IPYU OCBOEHUH THUCHUIUIMHBI, HEOOXOIUMBI IPU BBITOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNINHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 3HayeHue 8 3 4 - - - - - - - 4 - Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
MIPOU3BOJICTBEHHBIX W3yyenne Matepuana no pazaeny "3HadeHue
TEIUIOTEXHOIOTUYECKUX MIPOU3BOJICTBEHHBIX TEIIOTEXHOJIOTMYECKIX
o0nbexToB BTV B 00bekTOB BTY B MPOMBIINIICHHOCTH, OIICHKA UX
MIPOMBIIIJICHHOCTH, MPOM3BOJICTBEHHBIX, YHEPTETUUECKUX,
OIIeHKa UX 9KOJIOTHUECKUX U TEXHUKO-3KOHOMHUUECKUX
MIPOU3BOJICTBEHHBIX, nokazaresieil. TepmuHsl U onpeneneHus"
SHEPreTUYECKHX, MOZITOTOBKA K BBITIOJIHCHUIO 3aJaHNi Ha
9KOJIOTHIECKUX U MPAaKTHYECKNX 3aHATHIX
TEXHHUKO- Ilodz0mogKa K meKyuiemy KOHmpoJio:
9KOHOMMYECKUX [ToBTOpEHUe Marepuaa no pasaeiny "3HaueHue
nokaszaresieil. TepMuHBI TIPOM3BOJICTBEHHBIX TEIUIOTEXHOJIOTHYECKUX
U OTIPElIEICHNUs 00BbexTOB BTY B MIPOMBIIIJICHHOCTH, OIIEHKA X
11 3HayeHue 8 4 - - - - - - - 4 - [IPOU3BOJCTBEHHBIX, SJHEPIETUUECKUX,
MPOU3BOJICTBEHHBIX 9KOJIOTHYECKUX U TEXHUKO-3KOHOMHUYECKUX

TEIJIOTEXHOJIOrMYECKUX
o0bekToB BTY B
MMPOMBIIIJIEHHOCTH,
OLIEHKA MX
MIPOU3BOJICTBEHHBIX,
3HEPreTUYECKUX,
SKOJIOIMYECKHUX U
TEXHHUKO-
SKOHOMMYECKUX
nokasarenen. TepMuHsl
U OIIPENETICHUS

nokaszareneid. TepmuHsl u onpeneneHus”
Iloozomoska 0oknada, 6bICHyRACHUSA:
[HoaroroBka noknana no teme "Usyuenue
npousBojcTBeHHOW BTY". CTyaeHThl u3yyator
yeprexu BTY, oTBedaroT Ha nocTaBlIeHHbIE
BOTIPOCHI IT0 KOHCTPYKIIUHU, OCOOCHHOCTSIM
BTV, naroT npeioxkeHus Mo yCTPAHEHUIO
HepoctatkoB BTY. 3amanue cBs3aHo ¢
YTIyOJIeHHBIM H3YYE€HHEM Pa3/ieiioB
IMCIUIUIMHBL K CAMOCTOSATEIbHBIM ITOMCKOM
MaTepHaJoB JIJIsl PACKPBITUS TEMBI JOKIIAA.
Marepwuaisl BHIIOTHEHHONW PaOOTHI
MIPEJICTABIISIOTCS B DJIGKTPOHHOM BHUJIE UITH B
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(dbopMe pacrieyaTaHHBIX MPE3CHTAIUOHHBIX
ClIaiiI0B.

H3yuenue mamepuanog 1umepamypHsix
UCHLOUHUKOB:

[1], 2-25
2 OO0I1111e OCHOBHI U 12 Iloozomoska K ayoumopHbim 3aHAMUAM:
OpTaHU3aAITH [IpopaboTka JIeKIIH
IIPOEKTUPOBAHUS Ilo020moeKka K KOHmMPOIbHOU padome:
TEIUIOTEXHOJOTHYECKOT Wzydenne MaTepHaioB 1o pa3ieiny 3HaueHHUe
0 o0vekta BTY [IPOU3BOJICTBEHHBIX TEIJIOTEXHOJIOTUYECKUX
2.1 OO01re OCHOBBI H 12 00bekTOB BTY B IMPOMBIINIICHHOCTH, OIICHKA UX
opraHu3aIus MIPOU3BOJICTBEHHBIX, SHEPTETUUECKHX,
MIPOECKTUPOBAHUS 9KOJIOTUYECKUX U TEXHUKO-3KOHOMHUYECKHX
TEIJIOTEXHOJIOrHYECKOT nokasareseil. TepMUHBI U OIIPEJENICHUS U
0 oobekra BTY OO11re OCHOBBI U OpraHU3alus
MIPOEKTUPOBAHMSI TETJIOTEXHOJIOTHUECKOTO
00pexTa BTY 1 moAaroToBKa K KOHTPOJIEHOU
pabote
Iloozomoeka K npaKmuuecKum 3anHsamusim.:
Wzyuenne matepuana mo paszaeny "Oomruie
OCHOBBI M OpTaHU3aIUs MPOCKTUPOBAHHS
TEIIOTEXHOJIOTHUeCcKoro oobekra BTY"
MOJATOTOBKA K BHITIOJIHCHHIO 33/IaHUIA Ha
MPAKTUYCCKUX 3aHATUIX
H3yuenue mamepuanos iumepamypHslx
UCHOYHUKOG:
[1], 33-41
3 Pacuer u onTuMu3anus 20 IloozomoeKka K ayOumopHblm 3aHAMUAM:
OTpaXkIeHUH pabodnx [IpopaboTka JIEKIIUH, BHITOIHEHHE U
KaMep MOJITOTOBKA K 3alIuTe J1a0. paboTHI
TEIJIOTEXHOJIOTHYECKOT Iloozomoska domauinezo 3a0anus:
0 oobekTa BTY [ToaroroBka qOMaIIHEro 3aJaHusl HaIlpaBJIeHa
3.1 | Pacuer u onTuMu3anus 20 Ha OTPabOTKY YMEHUI peleHus

orpaxkaeHuit pabounx
Kamep
TEIUIOTEXHOJIOTHYECKOT
0 oovekta BTY

npodeccnoHABHBIX 3a/1a4. JlomalHee 3aaHue
BBIIAETCA CTYACHTAM I10 U3YYEHHOMY B pa3iene
"PacdeT u onTUMH3ANNS OTPAXKICHIH PadOIIX
KaMep TeTUIOTeXHOJoTHIecKkoro oobekra BTY"
Marepuainy. JlONOJHUTEIBHO CTYACHTY
HE00X0IMMO U3yUUTh JUTEPATYPY U pa3o0path
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MIPUMEPHI BBITIOTHEHUSI TOTOOHBIX 33 JaHHH.
[TpoBepka goMalIHEro 3aaaHus MPOBOANTCS 110
MPECTaBICHHBIM TUCBMEHHBIM paboTaM.
Ilo0zomoeKka K npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTepuana mo paszgeny "Pacuer u
ONTUMU3AIMA OTPAXKICHUH pabodnx Kamep
TEIUIOTEXHOJIOTHIecKOoTro 00sekTa BTY"
MOJITOTOBKA K BHITTOJTHEHHIO 3aJaHUN Ha
MIPAaKTUIECKUX 3aHATHIX

Ilod2omogxa pacuenmnvix 3a0anuii: 3aiaHus
OPHUCHTHUPOBAHLI Ha PCIICHUA MUHU3ada4 110
pazneny "PacueTr u onTUMH3AIMS OTPaXKACHUIMA
pabo4mx KaMep TeIIOTEXHOJIOTHYECKOTO
ob0bekta BTY". CtyneHTbl He00X0UMO
MOBTOPUTH TEOPETHYECKUI MaTepHall,
pa3o0paTs mpUMepHI PEIICHU aHATIOTUIHBIX
3a[ad. MPOBECTH PACUETHI IT0 BAPHAHTY 3aJaHUs
U CIIeNIaTh BRIBOIBL. B KauecTBe 3amaHus
HCTIONB3YIOTCS CICIYIOIIUE YIPAKHEHUS:
Iloozomoeka K meKyuiemy KOHmMPOJIio:
[ToBTOpeHune marepuana no pasaeny "Pacuer u
ONTHUMM3AIIMSI OTPaXKACHUN pabounX Kamep
TEIUIOTEXHOJIOTH4ecKkoro oorexta BTY"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], 127-155
[4], 10-42
4 HanexHocTh 16 IToozomoeka Kk KOHmMPOIbHOU padome:
TEIIOTEXHOJOTHYECKOT Wzydenne MaTepuaioB Mo pas3uery
0 oowekra BTV, ee HaneXHOCTh TEIIOTEXHOIOIHYECKOTO 00bEKTa
pacdeT U ONTHMHU3AIUSL BTY, ee pacdeT u onTUMH3ALUS U TOJTOTOBKA
4.1 HagexHocTs 16 K KOHTPOJIbHOW padoTte
TEIIOTEXHOJIOTHUECKOT H3yuenue mamepuanos 1umepamypHslx
0 oonexra BTV, ee UCMOYUHUKOG:
pacyeT ¥ ONTHMHU3AIUS [2], 4-48
5 KommnonoBka 14 Iloozomoeka domawnezo 3a0anus;

TEIUIOTEXHOJIOTHYECKOT
0 oonekra BTY u
pasmerieHne

[MoaroroBka JoMaIlHero 3a/1aHus HAIIpaBiIeHa
Ha OTpabOTKy yMEHUI pemeHus
npo¢eccHOHANIBHBIX 3a/1a4. JloManHee 3a1aHue
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000pyIOBaHUS B IIEXE

BbIAACTCA CTYACHTAaM 10 U3YUCHHOMY B pa3acic

5.1 KomnonoBka 14 4 "KoMIOHOBKA TEMJIOTEXHOJIOTHUECKOTO
TEIUIOTEXHOJIOTHYECKOT o0bekta BTV u pasmernienre 000py10BaHus B
o oobekra BTY n nexe" Matepuany. JlOMOIHUTENBHO CTYICHTY
pa3merneHne HEOOXO0ANMO H3Y4HUTh JINTEPATYPy U pazo0paTh
000pyIOBaHUS B IIEXE MIPUMEPHI BBITOIHEHUS TOJOOHBIX 3aTaHHUMH.
ITpoBepka gOMaIIHETO 33AaHUS MPOBOANTCS 110
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:
[1], 125-131
6 IIpoexTHas 22 12 CamocmoamensHoe usyuenue
JOKyMEHTAIMs meopemuueckozo mamepuana: N3ydenne
TEIUIOTEXHOJIOTHYECKOT JIOTIOJTHUTEIBHOTO MaTepraa 1o pasaery
0 oobekta BTY "ITpoekTHast TOKyMEHTaLUs
6.1 IIpoexTHas 22 12 TEIUIOTEXHOJIOTHYeckoro oobekra BTY"
JOKyMEHTAIHs H3yuenue mamepuanog 1umepamypHbix
TETIOTEXHOJIOTHYECKOT UCIOYHUKOG:
0 00sexTa BTY [3], 4-28
7 ITyck n Hananka BTVY. 8 - Ilo020mo6Ka K meKyuiemy KOHmpoJio:
Opranuzauys 1 3aJjauu [HoBTOpenue marepuana no pasaeny "Ilyck u
AaBTOPCKOI'0 Haj30pa Hanaznka BTY. Opranuzanus u 3agaun
7.1 Ilyck n Hamanka BTY. 8 - aBTOPCKOTo Hamzopa"
Opranuszanus 1 3a/1a4u Camocmoamenvroe usyuenue
aBTOPCKOTO HaJ30pa meopemuyuecko20 mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"[Tyck n Hanmanka BTY. Opraausanus u 3agadn
aBTOPCKOTO Haja30pa"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[2], 31-32
8 OxcnyaTanus 8 - Ilodzomogka K mexkyuiemy KOHmMpOiio:
TETUIOTEXHOJIOTHYECKUX [ToBTOpEHNEe MaTepuaa Mo paszaery
00BeKTOB. 3a/1a4u 1 "DKcIuTyaTanus TerI0TEXHOJIOTHUECKUX
OpraHM3aIys 00BEKTOB. 3a/1auil ¥ OpraHu3alys
9KCIUTyaTaluH 9KCILTyaTaly TeIUIOTEXHOIOTHUECKIX
TEMJIOTEXHOJIOIrMYECKUX 00BEeKTOB"
00BEKTOB Iodzomoeka Kk KOHmMpPOLHOU padome:
8.1 DKcmTyatanus 8 - W3yueHue matepualoB 1o pazaeny




TEIUIOTEXHOJIOTMUECKUX
00BEKTOB. 3a71a4u U
OpraHu3aIus
IKCILTyaTaIUH
TEIUIOTEXHOJIOTHYECKUX
00BEKTOB

DKcIuTyaTanusl TeII0TEXHOJIOIHYECKUX
00BEKTOB. 3a/1auu ¥ OpraHu3alys
9KCILTyaTaly TeIUIOTEXHOIOTUIECKIX
00BEKTOB U IMOATOTOBKA K KOHTPOJIBHOH padoTte

DK3aMeH

36.0

0.5

335

Bcero 3a cemecTp

144.0

32

32

0.5

44

335

Hroro 3a cemecTp

144.0

32

32

2

0.5

775

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — nnauBuIyansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoIis; [TA — npoMexyrodHas
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. 3HaueHue npouzeo0cmeeHHbIX meniomexHoiocudeckux 0ovekmos BTY 6 npomviuiiennocmu,
OYEHKA UX NPOU3BOOCHBEHHIX, IHEPLeMUYECKUX, IKONOSULECKUX U MEeXHUKO-IKOHOMUYECKUX
nokazameneu. Tepmunbvl u onpedenenus

1.1. 3HaueHne MPOU3BOJCTBEHHBIX TEINIOTEXHOJIOTHYECKUX 00bekTOB BTY B
MPOMBIIUIEHHOCTH, OIICHKA WX MPOU3BOJICTBEHHBIX, JHEPIETUUECKUX, IKOJIOTUUECKUX U TEXHUKO-
SKOHOMMUECKUX MoKazaTeneil. TepMuHbI u onpeaencHus

3HaueHHe MPOU3BOACTBEHHBIX BBICOKOTEMIIEPATYPHBIX TEXHOJIOTMYeCKH ycTaHOBOK (BTVY) B
MPOMBIIIJICHHOCTH, OLIEHKAa MX MPOU3BOJACTBEHHBIX, SHEPreTUUECKHUX, IKOJIOTMUYECKUX U TEXHHUKO-
HIKOHOMHUECKHUX MoKa3aTeneil. HeoOxoaumocTs ux nosbimeHus. [Ipuauumns! 3¢ pekTuBHOM pabOThI
BTY. Otanel co3ganuss BTY 0T umaewm 10 NPOMBINUICHHOTO OOBEKTA. 3agaydl M CTPYKTypa
JUCLUTITUHBI.

2. O6M4M€ OCHOBbl U OpeaHU3aAuUUA nPpOEeKMuUpPOBaruUsAl meniomexnoiocuiecKoco obvexma BTY

2.1. O0urie OCHOBBI M OpPTraHU3ANHUs TPOSKTHPOBAHUS TEIIOTEXHOJIOTHUecKoro o0rexTa BTY

OOmue OCHOBBI M oOpraHu3amus npoektupoBaHus BTY. Hcnonbs3oBaHue €IMHONW CHCTEMBI
MPOEKTHO-KOHCTpYKTOpcKOoi aokymentanuu (ECKJl) mpu npoexktupoBanun BTY. IlateHTHbIiM
nouck. CTanuu nmpoekTupoBanus. Beibop u pacuer o0opyaoBaHusa. JKOJIOrHUYECKHE TPEOOBaHUS K
BTY. HanpaBnenus coBepIIeHCTBOBAHUS MPOCKTHBIX PadoT.

3. Pacuem u onmumu3ayusd oepasfcdeHuﬁ pa6oqux Kamep menjionexnoiocudecKkoco obvexma
BTY

3.1. Pacuet 1 ontumu3aiys orpakaeHui pabounux Kamep TeIIOTEXHOJIOIMYECKOr0 00bEKTa
BTY

Konctpykuuu orpaxaenuii pabounx kamep BTY. OcobeHHOCTH NPUMEHEHUS IPUHYAUTEIBHO
oxJjaxaaemon rapuuccaxsHoi ¢yrepoku (IIOI'®) B xoHcTpykTHBHBIX 31eMeHTax BTY. Hosble
TEXHUYECKHE PEIICHU KOHCTpYKIui BTY.

4. Haoexcrnocmob menaomexnonocuyecko2o obvekma BTY, ee pacuem u onmumusavyus

4.1. HamexHocTh TerioTexHonorudeckoro oobekta BTY, ee pacuer u ontuMuzanus

Hanexxnocts BTY, ee pacuer u ontumuzanus. OCHOBHBIE MOHSTHS W XapaKTEPUCTUKU
HanexxHocTu. Pacuer HanexxHoctu BTY kak cuctembl 31neMeHTOB. (OCHOBHBIE MPUYUHBI
NOBPEKACHUM M aBapuil. [IyTm mHOBBIIIEHMS HAAEKHOCTU: pe3epBUpoBaHHE d31eMeHTOB BTY,
UCIIONIb30BaHNE 0o0Jiee KaueCTBEHHBIX KOHCTPYKIMOHHBIX MaTepuanoB. PacueT onTumanbHON
HajexxkHocTn BTY, BO3MOXXHBIE BapuaHThl. AHaau3 HAaJACKHOCTH THUIOBBIX TEIUIOTEXHHYECKUX
sneMeHToB BTY 1 ciocoOFb! ee MOBBIIICHHUS.

5. Komnonosxka meniomexunoao2uyecko2o obvekma BTY u pasmewenue obopydosanus 6 uexe

5.1. KomnoHoBKa TemiorexHonornyeckoro oorexkra BTY u pazmerienue o60pynoBaHus B 1iexe

KomnonoBka BTV u pa3menienune o00pyaoBaHus B 1iexe. XapaKTEpUCTUKA MPOU3BOICTBEHHBIX
3nanuif. Kpurepun onenku kauyectBa komnoHoBkd BTY. Ipuniuns! 3¢¢hekTuBHON KOMIIOHOBKU
BTY.

6. [lpoexmuas ooxymenmayus menaomexuoaocuiyecko2o obvexkma BTY

6.1. IlpoekTHast JOKYMEHTAIHS TEIUIOTEXHOJOTHUECKOro o0bekTa BTY
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Nzyuenne IIpoexkta mnpomsBoactBa 1o  obe3BpexkuBanuto IIXb —  coxmepxkatero
AJIEKTPOTEXHUUECKOTO OO0OpYJOBaHUS M TepMHUYECKOro oOe3BpexkuBaHus wu3BiedeHHoro I1Xb.
IIpoexT BritO4aer cuepywoomue paszaensl: [losgcHutenbHas 3anucka, ['eHepalbHBI IUIAH U
TpaHcopT, TeXHoNOruyeckue peuieHus, YIpaBJICHHWE NPOU3BOJACTBOM, MPEANPUATHEM H
OpraHu3aisl YCIOBHH M OXpaHbl TpyAa pabouyuxX U CIyKalluX, APXUTEKTYPHO-CTPOUTEIILHBIC
pewenus, HMHxeHepHoe oOopynoBaHue, ceth M cuctembl, OXxpaHa OKpyXkaroled cpemsl,
WNHXeHepHO-TEXHUYECKUE MEpOIpHUATUS IO TPaXKAAHCKOM obOopone. Meponpuarus 10
HpeIyNpexIeHUI0 Ype3BblYalHbIX cuTyaunii, CMeTHas 1oKyMeHTauus, I'paduueckre maTepuaisl.

7. Ilycx u nanaoxa BTY. Opzanuzayus u 3a0ayu aémopcko20 Hao3o0pa

7.1. Ilyck u Hanaaka BTY. Opranuzanus v 3ajlayd aBTOPCKOTO HaJ130pa

Ilyck u nanagka BTY. Opranuzanus v 3agadyd aBTOpPCKOro Hajzopa. IlpoBenenue mycko-
HajaaouHbeiXx padot. Cymka u pazorpeB BTY u3 xomomHoro cocrosiHus. 3aadyd U 0COOCHHOCTH
MIPUEMOYHBIX UCTIBITAHUH.

8. 9Kcnfwamauuﬂ MENJIOMEXHONI02UYECKUX 00beKkmos. 3adaqu u OopcaHu3ayusd sKcniayamayuu
MENJIOMEXHON02UHECKUX 00BEKIMO8

8.1. Dkcmyaranus TeIUIOTEXHOJIOTMYECKUX 00BbEKTOB. 3a/1aui U OpraHU3aIlHs SKCILTyaTaluu
TEIJIOTEXHOJOTHYECKUX 00BEKTOB

Okcmnyarauus BTY. 3agaun u opranmszanus skcmtyatanuu BTY. Cinyx0a ¢yTepoBok,
MEXaHM3M €€ HM3HOCa. 3aJaud U OCOOEHHOCTU 3KCIUIyaTallMOHHBIX uchblTaHuid BTY. PeMoHTHI
BTY. Knaccudukanuss u o0mumii xapakrtep peMoHTOB. OpraHuzamusi ¥ TPOBEICHHUE PEMOHTOB.
ITporHo3Hast oneHKa AJIUTEIbHOCTH MEKPEMOHTHOM pabouel kamnanuu BTVY.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. TeruioBo#i pacueT orpakaeHui npu nukiInyeckoil pabore BTY. Onpenenenue
TEPMHUUYECKOH TOJILMHBI CI0s. AITOPUTM pacyeTa IBYCIONHON CTeHKU. Pacuer
VHAMBU1YaJIbHOTO BapUaHTa 3aJaHMs;
2. TeruoBoii pacuet orpaxxaeHuil npu pasorpese BTY u3 xonogHoro cocrosiHus. Pacuer
TEIUIONOTJIOIEHHS OJJHOCIOWHOM CTEHKH 3a 3a/laHHOe BpeMs (Tieproj1 pa3orpesa). AJIroputM
pacuera. Pacuer MHAMBHIyalbHOTO BapyUaHTa 3aJaHMsl.;
3. IIpoexTHas JOKyMEHTAaIMs TeroTexHojaornueckoro oorexkra BTY. Ueprexu annapaTtos
TEXHOJIOTUYECKOM CXeMbl MPOM3BOCTBA M0 00e3BpexuBanuio [1Xb — conepxkaiero
AIIEKTPOTEXHUYECKOTO 000PYAOBaHUS U TEPMUUYECKOTO 00€3BPEKUBAHMSI U3BIEUEHHOTO
ITXBb, obue BubI, COOPOUYHBIE YEPTEXKH, NeTalu. L{UKIOHHBINA peakTop, Kamepa JOKUTaHUs,
CKpyOOephI epBOil U BTOPOI CTYIEHHU;
4. Komnonoska BTY u3 anemMeHTOB 1 pa3MelieHne o6opyaoBanus B 1exe. Pacuetnoe
MCCJIEIOBAHME U OTpeiesIeHne MUHUMAIIbHOU TiTomaau 3anumaemoit BTY. Onpenenenne
MUHUMAaJIbHOH JJIMHBI COEIUHUTENIBHBIX I'a30X0/10B, B TOM YHCJIE BBICOKOTEMIIEPATYPHBIX;
5. PacuetHoe ucciiegoBanue cnoco0oB ontuMusanusa Hagexuoctd BTY. Pacuer
VMHAVBHUYaJIbHOTO BapUaHTa 3aJaHus;
6. TeroBoii pacueT u obecrieyeHre HaJe)KHON pabOThl MPUHYIUTEIBHO OXJIAXKIAEMON
rapHuccaxHoi QpyrepoBku. OcoOOEHHOCTH PabOThl MPUHYIUTEIHFHO OXJIaX1aeMON
rapHuccaxHoit ¢pyrepoku. Ousnueckast 1 MaTeMaTHUeCKas MOJIETN (PYHKIITMOHUPOBAHUS
NPUHYIUTEIHHO OXJIaXK1aeMOM TapHUCCaXKHON (DyTEPOBKH.;
7. DKCIIEpUMEHTAIbHOE U3yUYEeHHE U aHanu3 KoHCTpykuun BTY. BeisgBnenne HenocTaTkoB
KOHCTPYKLMU U IYTEW UX YCTPAHEHUS.
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3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OO6cyxneHnne MaTepuaJioB 1O Keiicam pasgena "3HaueHHE IPOHM3BOJICTBEHHBIX
TEIUIOTEXHOJOTH4ecKuX  00bekToB  BTY B NpPOMBINUIEHHOCTH,  OLEHKAa  HX
MIPOU3BOJICTBEHHBIX, JHEPreTUYECKUX, OKOJOTUYECKHMX M TEXHUKO-3KOHOMUYECKHX
nokaszaresneil. Tepmunbl 1 onpeneneHus"”

2. OOcyxkIeHHe MaTepwaloB IO Keiicam pazgena "Pacduer W onTUMH3AIUs OTpa)JaCHUN
pabounx KaMep TEIIOTEXHOJIOTHIYecKoro oobekra BTY"

3. OOcyxaeHue MarepwalioB IO Keiicam pasnena "HameKHOCTh TEMIOTEXHOJIOTHYECKOTO
oowekTa BTV, ee pacuet u ontumm3anus"

4. OOcyxJaeHue MaTepuaioB 1o Keicam paszzgena "KoMIOHOBKAa TEIJIOTEXHOJIOTHYECKOTO
oobekta BTY u pazmenienne 060pyaoBaHus B rexe"

5. OOcyxneHnue MmarepuanoB 1o Kkeiicam  pasgena  "lIpoexkTHas — JOKyMEHTaIus
TeIJIOTEXHOJIorn4eckoro oobekra BTY"

6. OOcyxneHne marepuasioB mo keiicam pasnena "llyck m Hamanka BTY. Opranmsanus u
3a7a4¥ aBTOPCKOro Hajazopa'

7. OOcyxaeHue MaTepHaloB IO KekcaMm paszierna "DKCIUTyaTanusl TETUIOTEXHOJOTUYECKUX
00BEKTOB. 3a1a4u ¥ OPraHU3alUs HKCILTyaTaI[MH TeIJIOTEXHOJIOTHYECKUX 00BEKTOB"

Texywuti konmpoas (TK)

1. KoxcynpTanuu HamnpapjeHbl Ha MOJY4YEHUE MHAMBUIYAIbHOTO 3a/1aHUS /7Sl BBIIOJHEHUS
KOHTPOJbHBIX ~ MEpONpUSITHUA 1Mo  pasjeny  "3HaueHHWE  IPOU3BOJCTBEHHBIX
TEIUIOTEXHOJIOrHYeckux  o0bekToB  BTY B NpPOMBIIUICHHOCTH,  OLIEHKAa  UX
IIPOU3BOJICTBEHHBIX, JHEPreTUYECKUX, DSKOJOTMYECKHMX M TEXHUKO-3KOHOMHYECKHX
nokasaresei. TepMuHbI U onpeneneHus”

2. KoHcynpranuu HampaBieHbl Ha MOJyYSeHHE WHAWBUIYAIBHOTO 3a/JaHUs ISl BHIIOJTHEHHUS
KOHTPOJIbHBIX ~ MeponpusATHid 1o pasgeny "OOmmue OCHOBBI W OpraHu3alus
MIPOEKTUPOBAHMSI TEIJIOTEXHOJIOIHUecKoro oorekra BTY"

3. Koncynpranum HampasieHbl Ha MOJyY€HHE WHIAMBHYaIbHOTO 33JJaHUs Ul BBINOJIHEHUS
KOHTPOJIbHBIX MEPONPUITUN MO pazfeny "Pacuer u onTuMu3anus OrpakAaeHU pabouux
KaMep TeII0TeXHOIorn4eckoro oobexkra BTY"

4. KoHCynbTallUM HaIlpaBJIEHbl Ha MOJTYYEHHE WHIUBUIYATbHOTO 3a/aHUs JUIsl BHITOJIHEHUS
KOHTPOJIbHBIX MEPONpUATHI 1o paszzieny "HamexHOCTh TEIIOTEXHOIOIMYECKOI0 00bEKTa
BTV, ee pacuer u ontumuzarus"

5. Koncynpranuu HampapieHbl Ha MMOJyY€HHE WHIUBHYaIbHOIO 3aJaHUs JJISi BBITOJIHEHHS
KOHTPOJIbHBIX MEPOIPHUATHI 10 pasaeny "KoMIOHOBKa TEMIOTEXHOIOTHYECKOr0 00bEeKTa
BTY u pasmemenue obopyaoBanus B mexe"

6. KoHcynbranuu HanmpaBiIeHbl Ha MOJMyYSHHE WHAWBHUIYAITBHOTO 3a/aHUS JIJISl BHITTOJTHEHHUS
KOHTPOJIbHBIX MEPOIPUATHH 1o pazzneny "ITpoekTHas JOKyMEHTalus
TEIUIOTEXHOJIoruyeckoro oobekra BTY"

7. KoHcynbTanuu HampapJeHbl Ha MOJyYeHHE WHAWBUIYAIbHOTO 3a/aHUs /ISl BHIIOJHEHUS
KOHTpPOJIBHBIX Mepompusatuid o pasgeny "[lyck m nananka BTY. Opranuszanus u 3agauu
aBTOPCKOTO Haza3opa"

8. KoHcynpranuu HampaBieHBl Ha MOJNyYeHHE WHAWBUIYATBHOTO 3a/aHUS JIJISl BHITTOJTHEHHUS
KOHTPOJIBHBIX MEPONPUATUH 1O paszneny "OKcIlyaTalusi TEIUIOTEXHOJIOTMUYECKUX
00BEKTOB. 3a1a4u ¥ OpPraHu3alus HKCIUTyaTal[M TeMJI0TEXHOJIOTMYeCKUX 00BEKTOB"
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3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3amaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 10

Howmep pasznena aucruruivHs (B

O1eHOYHOE CPEACTBO

Konanr
JUCLUIIIINHE COOTBETCTBUMU C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
WHIUKATOPOB
(B COOTBETCTBUH C pazaeaom 1) 1]12|3]4]5[6]7]8

3HaTh:

— METOJIBI DHEPTO- U PECYPCOCOEPEIKECHUS CHCTEM Jomamnee 3aganne/KM-3 TemnoBoi

SHEProoOecreYeHrs: ¥ UCIIOIb30BaHUS TOTLIMBA TS pacuer orpa)KJIeHU Ipu pa3orpese

MIPOMBILIJIEHHBIX 1 KOMMYHaJIbHBIX IPEANPUATHIA BTY 13 X0101HOTO COCTOSIHUS
Jlomamnee 3aganne/KM-4 TemnoBoi

V202 P I pacyer OrpaKJeHUM MpH LUKINYECKOMN

pabore BTY
Homamnee 3aganne/KM-5 TemnoBoi
pacyeT u obecrieyeHre HaAeKHOU
paboThl IPUHYAUTEIHHO OXJIAKIAEMON
TapHUCCAKHON QyTepOBKHU

— METOJIbI OIICHKH W HOPMATHUBBI BHIOPOCOB Kontposnbnas padbora/KM-2

3arpsA3HAIONINX BEIIECTB B OKPYKAOIIYIO CPENy IS V2112 + Kontponbnas padota Nel «3nauenue

00BEKTOB TEMJIOPHEPTETUKU U TEIUIOTEXHUKH npou3BoAcTBEHHBIX BTY. OcHOBBI
opranusanys npoektupoBanus BTY»

— NPUHIHUIBI 3G EKTUBHON pabOThI CHCTEM Pedpepar/KM-1 HU3yuenue u ananus

AHEProoOecrneyeHus U UCIOIb30BaHMsI TOIUINBA JUIs KoHcTpykunu BTY

MIPOMBILIIEHHBIX U KOMMYHaJIbHBIX MPEANPUATHIA W12 ola KouTponsHas paGota/KM-2
KonTponbnas padora Nel «3nauenue
npous3BoAcTBEHHbIX BTY. OcHOBBI
opranusanys npoektupoBanus BTY»

— IIpaBUJia, UHCTPYKIMHU U 33/1a4¥ 10 SKCIUTyaTaluu /KM-6 PacueT u onTuMu3anus

CHCTEM DHEProoOecIeueHns U UCII0Th30BaHUS TOTUTHRA HagexHoctu BTY

wis ofcereucs oxonoricckofi besonacuocn | -2k # | + | + | Kommponssar paora/KM-7

KonTponbnas pabora Ne2 «Pacuer u
ontumusanus orpaxxaeHui BTY.
Kommnonoska BTV. Ilyck, Hanagka u
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‘ skcruryatanus BTY»

YMmerh:

— BBIIIOJIHATH TEIUIOBBIE PAaCUEThl OTPakACHUM IIpU
Pa3IUYHBIX PEKUMAX pabOTHI CUCTEM
SHeproodecrneyeHrs 1 UCI0JIb30BaHUs TOILIMBA IS
IIPOMBILIICHHBIX 1 KOMMYHaJIbHBIX IIPEANPUATHN

Homamnee 3aganne/KM-3 TemnoBoi
pacyeT OrpakJIeHUM MPU pa3orpeBe
BTY u3 x0101HOro coOCTOIHUSA

Jowmamnee 3aganne/KM-4 TemnoBoi
pacyer OrpaxJaeHU Py HUKINYECKON

W1-2nk2 pabore BTY
Homamnee 3aganne/KM-5 TemnoBoi
pacyeT u obecrieyeHre HaICKHOU
paboThI MPUHYAUTENIBHO OXJIAXKAAEMON
TrapHUCCAXXHON (QyTEpOBKHU
— cOo0I0AaTh NpaBUIIa, HHCTPYKLUH U 337a4Hl 110 Pedpepar/KM-1 HU3yuenue u ananus
HKCIUTyaTaIllil CUCTEM YHEPTOOOECTICUCHUS U KoHcTpykiuu BTY
UCII0JIb30BAaHNUs TOILIMBA JJISl IPOMBILUICHHBIX U N-2nk-2
KOMMYHAJIBHBIX IPEANPUATUN 1)1 00ecrieueHUs
HKOJIOTHYECKOI 0€301MacHOCTH
— IPUMEHSATh MEPOIPUSITUS [0 CHUYKEHUIO BEIOPOCOB KonTtponsHas pabora/KM-2
3arpsI3HAOIIMX BELIECTB B OKPYKAIOLLYIO CpENy IS V202 KonTtponbHas padora Nel «3HaueHue
O00BEKTOB TETJIOIHEPTEeTUKU U TETNIOTEXHUKU npou3BoicTBeHHBIX BTY. OcHOBBI 1
opranusanys npoekruposanus BTY»
— aHAJIM3UPOBATh KOHCTPYKLIUU CUCTEM /KM-6 PacueT u onTuMu3anus
SHEPTro0OECIIeUeHUs U UCTIOIB30BAHMS TOILIIUBA TSI HanexHoctu BTY
IIPOMBIIIJIEHHBIX U KOMMYHAJIBHBIX IIPEIIPUITHN 1O W20

yepTeKaM U OLIeHUBaTh 3 (PEKTUBHOCTD

JIOTIOTHUTEIbHON TEIIOBOM H30JISALNU KOHCTPYKTUBHBIX

yneMeHToB BTY
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®opma peanuzaiuu: BeinonHeHue 3ajaHus
1. KM-3 TemoBoii pacueT orpaxaeHuid mpu pazorpese BTY u3 xono01HOro cocrosnus
(lomamHee 3amanue)
2. KM-4 TemuioBoii pacyet orpaxaeHuii npu nukianueckoit padore BTY (omamnee 3aganue)
3. KM-5 TemnnoBoii pacdeT u oOecrieueHre HaIe)KHON paboThl MPUHYAUTEIIBHO OXJIaXIaeMOU
rapHUccaxHoi QpyrepoBku ([lomaminee 3a1anue)
4. KM-6 Pacuer u ontumu3zanus HaaesxxHoctd BTY ()

®Popma peanuzaruu: Ilucemennas padbora
1. KM-2 KontpomnbHas pabora Nel «3nauenue npousBoactBeHHbIX BTY. OcHOBBI 1
opranusanus npoektupoBanus BTY» (Kontponbhas padorta)
2. KM-7 KontponbHas padora Ne2 «Pacuet u ontumuzanus orpaxaeanit BTY. KomnonoBka
BTYV. Ilyck, nananka u skcrutyataus BTY» (KonTponbshas pabota)

Dopma peanuzanuu: [IpoBepka 3axanus
1. KM-1 Usyuenwne u ananu3 korctpyknuu BTY (Pedepar)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:xyTOYHAS aTTeCTALUSA 110 TUCHUIJIMHE

Orzamen (Cemecmp Ne3)
WrtoroBast oleHka Mo Kypcy BBICTaBisieTcs corjiacHo IlomokeHuto o OauibHO-pEUTHHTOBOM
cucreMe i cryaeHToB HUY «M3OW» Ha OCHOBaHUM CEMECTPOBOM U 3a4€THOM COCTaBIIAIOIINX.

B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Tposiukus, IO. B. IIpoexkTupoBanue u 3KCIUIyaTalys BBICOKOTEMIIEPATYPHBIX TEXHOIOTMYECKUX
YCTaHOBOK : Y4eOHoe mocodue /1t By30B 1o criennaibHocTsM 100700 "TIpombruienHas
terosHepreTuka” n 100800 "OHepreTuka TemorexHoaorun" HamnpasieHus 650800
"Termmosnepreruka" / 0. B. TpostakuH . — M. : U3n-Bo MDU, 2002 . — 324 c. - ISBN 5-7046-0773-
X

2. TposinkuH, FO. B. Yue6Hoe mocobue no kypey "OnTumu3zanus KOHCTPYKTUBHBIX YCTaHOBOK':
Pacuer u onTuMu3aIus HaJEKHOCTH BBICOKOTeMIIEpaTypHbIX ycTaHoBok / FO. B. Tposinkun ; Pen.
. N. Tlepeneros ; Mock. arepr. uH-T (MOU) . — M. : U3a-80 MDOU, 1986 . — 51 c.;

3. bepnaaunep, . M. /IMOKCHHBI U IpyTHe TOKCUKAHTHI IIPU BBICOKOTEMIIEPATypHO nepepadoTke
1 00€3BpEKUBAHUN OTXOOB : YdeOHOe mocobue mo kypcam "[IpoexkTupoBaHre U IKCILTyaTaIHs
BTV", "KoTenbHble yCTaHOBKH U naporeHepaTopsl”, "OxpaHa OKpy>Karolel cpesl B
TeroTexHonorusax" mo Hanpasiennto "Temmosnepretuka" / Y. M. bepranunep ; Pen. M. B.
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Kucenera ; Mock. auepr. un-t (MOU TVY) . — M. : I3parensckuit sjom MOU, 2007 . — 48 c. - ISBN

978-5-383-00086-1 .

http://elib.mpei.ru/elib/view.php?id=3358;
4. B. A. YabsHoB, M. A. Jlapun, B. H. I'ynun- "Orueynopssie, TeIOU30JISIIITUOHHBIC U
CTpOUTENIbHBIC MaTepualsl yist eueit", 3narensctBo: "NUndpa-Nmxenepus", Mocksa, Bonora,

2019 - (153 ¢.)

https://biblioclub.ru/index.php?page=book&id=564327.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Buneoxondepenuu (Maitna, Coepmxas, BK u ap);
5. AutoCAD/ T Flex CAD (Bepcus At 00ydaromuxcs v MpernojaBaTeieii).

5.3 UntepHeT-pecypchl, BKIWYas nNpodeccuoHaIbHble 6a3bl JAHHBIX U HH(OPMAIMOHHO-

CIIpaBOYHbIC CUCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTpoHHasi Gub.moreka - https://elibrary.ru/

©O© 00 ~NO O

. baza nanasix BUHUTMH online - http://www.viniti.ru/

. Baza nannbIx ;)xypHasoB m3nareabcrsa Elsevier - https://www.sciencedirect.com/
. DJIeKTPOHHBIE pecypchbl U3aaTebeTBa Springer - https://link.springer.com/

. baza nannbix Web of Science - http://webofscience.com/

. ba3za mannbix Scopus - http://www.scopus.com

. HanuoHabHast 3J1eKTpoHHas 0ubamoTeka - https://rusneb.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAaMMCHOBAHHUC
YueOHbIC ayAUTOPUH IS 111-206, CTOJI TIPENO/IaBATEIs, CTOJI KOMITBIOTEPHBIH,
IIPOBEJECHUS JIEKIIMOHHBIX JlexumoHHas BeIlajKa Jyis 0J1eXK/Ibl, TyMOa,
3aHATUN U TEKYILETO ayAUTOpHUs MYJIbTUMEAUNHBIN IPOEKTOP, YKa3Ka Ja3epHasd,
KOHTPOJIS JI0OCKa MapKepHasl IepeiBH>KHAsA, KOJIOHKH,
KOHJIULIUOHEDP, HHCTPYMEHTHI [
IPAKTUYECKUX 3aHATUN
VYueOHbIC ayAUTOPUH IS 111-205, CTOJI TIPEMO/IaBaTEIsl, CTOJI KOMITBIOTEPHBIH,
IIPOBEJICHUS KomnerorepHslit TyM0a, MyJIbTUMEIUHHBIN TPOEKTOP, TOCKA
MIPAKTHUYECKUX 3aHATUH, KJ1ace MapKepHas IepeBUKHasI, KOJIOHKH,
KP u KII KOH/IUITUOHEP, HAOOPBI AEMOHCTPALIMOHHOTO
000py0BaHuUs, THCTPYMEHTBHI JIJIs
MIPaKTUYECKUX 3aHATUN
VYyeOHble ayIUTOPUH IS [1-205, CTOJI MIPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
IIPOBEICHUSA KomnbrorepHsii TymOa, MyJIbTUMEIUHHBII TPOEKTOP, T0CKA
IIPOMEKYTOUHOU KJ1ace MapKepHas IIepeIBUKHAs, KOJIOHKH,
aTTecTaluu KOHIUIMOHEDP, HAOOPHI AEMOHCTPALIMOHHOTO
000py10BaHUs, HHCTPYMEHTHI JIs
MPAKTUYECKUX 3aHITUN
ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI IUCbMEHHBIM,
CaMOCTOSITENIbHOM paboThI JlexunoHHas BEIIAJIKA JUIsl OJI€XKAbl, KOMIIBIOTEPHAs CETh C
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ayuTopus BbIX0I0M B IHTEpHET, KOMITbIOTED
MePCOHANIbHBIN, TPUHTEP, KOHIUIIUOHED
[Tomemenus asns [11-206, CTOJI MPEMNoiaBaTesi, CTOJI KOMIBIOTEPHBIH,
KOHCYJIbTUPOBAHUS JlexunoHHas BeILIaJIKa JUIsl OJIeXKAbI, TymMOa,
ayuTopus MYJIBTUMEAUMHBIN POEKTOP, YKa3Ka JiazepHas,

JIOCKa MapKepHas IepeABUKHAas, KOJIOHKH,
KOHIULIMOHEDP, UHCTPYMEHTBHI JJIs
MIPAKTUYECKUX 3aHATUN

IMTomemnenus misa
XpaHeHus: 000pyIOBaHUS
1 y4eOHOI0 MHBEHTaps

11-107/2, Cknan
yueOHOro
unseHrtaps 111-107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MCTOI[BI ITOBBIIICHUA 3(1)(1)CKTI/IBHOCTH OHCPTOTCXHOJIOTHYCCKUX YCTAHOBOK

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4
KM-5

KM-6
KM-7

KM-1 Uzyuyenue n anaim3 kouctpykiuu BTY (Pedepar)

KM-2 Kontponbnas pabora Nel «3nauenue npousBoactBeHHbIX BTY. OcHOBBI 1 opranuzanus
npoektupoBanus BTY» (KonTtponsHas padota)

KM-3 TennoBoii pacuer orpaxaenuii npu pasorpese BTY u3 xononnoro cocrosinus (lomaiinee
3aJIaHHE)

KM-4 TennoBoii pacuer orpaxJeHuil npu nukianyeckoil pabore BTV ([lomainee 3ananue)
KM-5 TemnoBoii pacuer u obecrieueHre HaIeKHOU pabOThl MPUHYAUTEIHHO 0XJIAXK1aeMO
rapHUccaxHoi QyrepoBku ([lomaminee 3ananue)

KM-6 Pacuet u ontumusanusa Hagexxuoctd BTY

KM-7 KoutpoabHas padora Ne2 «Pacuer u ontumuszanus orpaxaenuit BTY. Komnonoska BTVY.
[Tyck, nananka u sxcruryarauust BTY» (Kontponbnas padota)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Howmep
paznena

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Pasgen nucHuIuinye! KM: 1 2 3 4 0 6 !

Henens 4 8 10 12 14

KM:

3HaueHUEe MPOU3BOACTBEHHBIX
TEIIOTEXHOJIOTMYecKUX 00bekToB BTY
B [IPOMBILLITICHHOCTH, OLIEHKA UX
IIPOU3BOJICTBEHHBIX, SHEPT€TUYECKHX,
JKOJIOTUYECKHUX U TEXHUKO-
HDKOHOMHUYECKHX NOKazarenel. TepMuHbl
U ONpelIeICHUS

11

3HaueHue MPOU3BOICTBEHHBIX
TEMIO0TEXHOJOTNYECKUX 00heKTOB BTY
B POMBIIIJIEHHOCTH, OLIEHKA UX
MIPOU3BOACTBEHHBIX, YHEPTETUUECKHX, + +
SKOJIOTMYECKUX B TEXHHUKO-
SKOHOMMYECKHX IOKa3aresei. TepMuHbl
Y OTIpECIICHUS

OO01re OCHOBBI U OpraHU3aIUs
MPOEKTUPOBAHUS
TEIUIOTEXHOJIOrM4eCKOro oobexkra BTY

2.1

OO611re OCHOBBI U OpraHU3aus
MPOEKTUPOBAHUS + +
TEIUIOTEXHOJIOTNMYECKOTro 00hekTa BTY

Pacuer u onTuMu3zanus orpaxiacHun
pabounx Kamep
TEIUIOTEXHOJIOrM4eCKOro oorexkra BTY
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3.1

Pacder u ontumu3anus orpaxxacHun
pabounx kamep
TEIUIOTEXHOJIOTMYECKOro 00nexkTa BTY

HanexHocTh TemIoTeXHOIOTHUECKOro
obbekTa BTV, ee pacuer u
ONTUMU3ALIMS

4.1

Hane:KHOCTh TeTI0TEXHOIOTHIECKOTO
o0wekta BTV, ee pacuet u
ONITUMHU3AIHS

KoMIIoHOBKA TEIIOTEXHOJIOrMYECKOT0
obbekTa BTY u pazmenienue
000py/1I0BaHUs B 1I€XE

5.1

KoMITOHOBKa TETIIIOTEXHOJIOTHYECKOTO
o0wvexta BTV u pazmenienue
000py/IOBaHUS B LIEXE

IIpoekTHast TOKyMeHTauUs
TEIUIOTEXHOJIOrNYeCcKOro oorexkra BTY

6.1

[IpoekTHas qOKyMeHTalus
TEIIIOTEXHOJIOTnUecKoro o0rexkra BTY

[lyck n Hanaaka BTY. Opranuzauus u
3a7]a4M aBTOPCKOr0 HaJ30pa

7.1

[lyck n Hanaaka BTY. Opranuzauus u
3a7]a4M aBTOPCKOr0 HaJ30pa

OKcIuTyaTalus TeMJI0TeXHOJIOTHYECKUX
00BEKTOB. 3a7a4uu U OpraHu3alus
9KCIUTYaTalUH TETIOTEXHOJIOTHIECKIX
00BEKTOB

8.1

OKcIuTyaTanus TeMI0TeXHOIOTHYECKUX
00BEKTOB. 3a7auu U OpraHu3alus
HKCIUTYyaTallMH TEIUIOTEXHOIOTUYECKUX
00BEKTOB

Bec KM, %:
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