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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Heap: nopbiieHre KBanupUKaMU ciayniareneil myreM ¢GopMUPOBaHUA y ciyluaTesen
npoeCCUOHATIBHBIX KOMITETCHIIUH, HEOOXOMUMBIX s NPOPECCHOHATIBHON AEATENbHOCTH B
o0nacTh SHEProdaJaHCOB MPENIPUSITHN, HX pPa3pabOTKH, aHalu3a M MPAKTHYECKOTO
IIPUMEHEHHUS..

IIporpamma cocTaBjieHa B COOTBETCTBHU:

- ¢ @enepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTENIbHBIM CTAHJAPTOM  BBICHIETO
oOpa3oBaHusl 10 HampaBieHuto moaroroBku 13.04.01 TerutodHepreTHka MW TETUIOTEXHUKA,
YTBEP)KJICHHBIM ITpuKka3oM MuHoOpHayku oT 28.02.2018 r. Ne 14622.03.2018 r. Ne 50472.

- ¢ IlpodeccuonanpapiM crangaproM 16.113  «Coenuanuct 1O  TPOBEACHHIO
SHEPrOCEPBUCHBIX MEPOIPHUATHI Ha O0BEKTaX KaMUTAJIBbHOTO CTPOUTEIHCTBAY, YTBEPKICHHBIM
npukazoM Muntpyna 15.02.2017 r. Ne 188H, 3apeructpupoBanHbiM B Muntocte Poccun
16.04.2017 r. Ne 45984, ypoBenb kBanupukanuu 7.

®opma peajau3anuu: oOyuyeHHE C MPUMEHEHUEM JMCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJOTHMU.

®opma 00yueHHs: OUHasl.

Pesxxum 3ansTHii:

Pacniucanme 3aHsATHII 1O JOMOJHHUTENHHOW 0Opa3oBaTeNbHON MpPOTpaMMe MOXKET
YCTAHABJIMBATHCS B 3aBUCHMOCTH OT Habopa B rpyninbl. KOHKpeTHbIe JaThl IPOBEICHUS 3aHITHI
yKa3bIBAIOTCS B JIOTOBOPE Ha OKa3aHHE 00pa3oBaTeIbHBIX yCIyr. J[aHHbIe pacriucaHus XpaHsITCs
B DJIGKTPOHHOM CHCTEME ydeTa XoJAa peanu3auuu nporpammsbl. [Ipu mo0Oom rpaduke 3aHATHI
yueOHasi Harpys3ka ycTaHaBiuBaeTcsi He Oosiee 40 yacoB B HEJENIO, BKIOYas BCE BH[bI
ayJIMTOPHOM U BHEAYJIUTOPHOM (CaMOCTOSATEIHHOMN) Y4eOHOM paObOThI CIIyIIaTels.

TpeGoBanuss K YPOBHIO TMOATOTOBKHU CJYIIATEJsl, HeOOXOAUMBbIE [IJisi OCBOEHUSI
NPOrpamMMbl: JIMIIA, KENAIIINe OCBOUTH JOMOIHUTENIbHYIO MPOPECCHOHANBHYIO MPOTPaMMy,
JOJDKHBI  MIMETh  BBICIIee oOpa3oBanume. Hammume yka3aHHOTO 00pa3oBaHUS — JOJKHO
MOATBEPHKIATHCS JOKYMEHTOM TOCYJapCTBEHHOTO WM YCTaHOBJIEHHOTO 00pasila, Mpu 3TOM
YAOCTOBECPCHUC (0} IIOBBIIIICHUU KBaIII/Iq)I/IKaHI/II/I BbIJACTCS TII0CJIC mpeaoCTaBICHUA
COOTBETCTBYIOIIETO MOATBEPHKIAONIETO JOKYMEHTA O TMOJYYEHUU COOTBETCTBYIOIIETO YPOBHS
o0pa3oBaHus..

BeigaBaemblil JOKYMEHT: IIPH YCIIEIIHOM ITPOXO0XKI€HUH MPOrPaMMBbI U CJade UTOTOBOM
aTTeCTAllUU BBIJAETCS yJJOCTOBEPEHHE O MOBBIIIEHUH KBAIM(UKAIIMN YCTAHOBIEHHOTO 00pasia.

Cpok eiicTBUSI HTOTOBBIX TI0OKYMEHTOB

Cpox neificTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHUPYETCSl Ha OCHOBE MPaBUII MO padoTe
C TepcoHAIOM B cdepe AesITeNbHOCTH JAaHHOM NpOrpaMMbl, YCTaHABJIMBAETCS Ha OCHOBE
coJIepKaHusl IPOrpaMMBbI U COCTaBIISET (B rojiax): 6€CCpoUHoO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu

B pesynprare OCBOEHHS JOMOJHHUTEIBHON 00pa30BaTEIbHON IMPOrpaMMBI CIIYIIATEIh
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 1).

Taonuua 1

KoMmneTeHTHOCTHO-OpUEHTHPOBAHHBIE TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHUS IPOTPAMMBI

Komnerenis

TpeboBanus K pe3yabTaram

OIIK-2: Cnocoben
IIPUMEHSTh COBPEMEHHbIE
METO/bI UCCIIEIOBAHNA,
OLICHUBATh U
IIPEJCTABIATH PE3YIbTATHI
BBIIIOJTHEHHOW padOThI

3HaTh:

- TIPUHIIATIBI npoiecca MPOU3BOJICTBA, nepeaayu,
pacupeneneHuss W IMOTPEOJICHUS DJIEKTPOIHEPTUH, TEIUIOTHI,
X0JIOla, CXKAThIX Ta30B, TMapa U IKUJIKOCTEH, OCHOBBI

KOHCTPYKTUBHOT'O BBIIIOJIHEHHS JJIEMEHTOB TEILIOBBIX CETEH,
AIIEKTPOCHAOKEHUS TPEANPUATUH, NPUHIUINAIBHBIE CXEMBbI
TUIOBBIX  CHCT€M  TOIUIMBOCHAOXKEHUS,  TEIUIOCHAOKEHUs,
XOJIOJJHOTO M TOPSYEr0 BOJOCHAOKEHUS, CHAOKEHUS CHKATBHIMH
ra3aMi CeTed U HUX OCHOBHBIE KOHCTPYKTMBHBIC U DPEKHUMHbBIC
IapameTpsl.

VYMeTs:

Bnaners:

- METOJaMHM pacuera, HMHCTPYMETAJIBHOTO OMNpENCICHUs M
aHanM3a nokasareneil 3QPEeKTUBHOCTH UCIOIb30BAHUS SHEPTUU
B TEIUIOOHEPTeTUYCCKUX M TEIUIOTEXHOJOTHYCCKUX CHCTEMax
000py/ZOBaHUS M CHCTEM, DSHErocOeperaronymMi MeToJaMu
(OCM) u cmocobamu, METOJaMH U CIIOCOOAMH TOBBIIICHUS
sHeprodhPpexkTUBHOCTH TEIIOAHEPTETHUECKUX u
TETIOTEXHOJIOTHYECKUX CHCTEM U 000PYTOBaHUSI.

VK-2: Cnocoben
YIIPaBIIATH IPOCKTOM Ha
BCEX dTamax ero
YKU3HEHHOTO I[UKJIa

3HaTh:

- OCHOBHBIE€ TEPMHHBI, ONIPEACIICHUS U TIOHATHUSI TPUMEHUTEITHHO
K  DJJIEMEHTaM M  CXeMaM  TEIJIODHEPreTUYEeCKUX U
TEIUIOTEXHOJIOTUYECKUX CHUCTEM, TEIIOBBIM CETSIM, CHCTEMaM
HHEPrOCHAOXKEHUS MTPEANIPHUATHIA,

- TepeYeHb U OCHOBHOE COJIEp’KaHUE HOPMATHBHO-TIPABOBBIX U
HOPMaTHUBHO-TEXHUYECKHUX JIOKYMEHTOB, coJiepKaImnx
HOpPMATHBHBIE TIOKa3aTelu, HEOOXOAMMBbIC [JIsi pacuera WIu

MHCTPYMEHTAIBHOTO OINpeeIICHUs COCTaBIISAIOIIUX
sHeprodaNaHcoB  mpeanpustuii  (morpedurenei) mnpu  UX
IIPOEKTUPOBAHUH, JKCILTyaTalH, MOJIEpHU3aLUU "

PEKOHCTPYKIHUU.




YMeTh:

- OTIPEICTIATh napameTpbl OCHOBHBIX 2JIEMEHTOB
TEIJIOPHEPTreTUYECKUX M TEIUIOTEXHOJOTMUYECKUX CHCTEM H
ceTed, BBHIOMPATH PEXKUMBI PAOOTHI TEIUIODHEPTETUYECKUX U
TEIUIOTEXHOJIOTHYECKUX CHCTEM U 00OPYIOBaHMsI, MPUMEHSITh U
MIPOU3BOJUTL BBIOOP O00OPYIOBAaHUS TEIIOIHEPICTHUYCCKUX U
TEIJIOTEXHOJIOTUYECKUX CHUCTEM M CHCTEM DSHEpProcHaOKeHUs
MIPEANPUSITHH, paccYMTHIBaTh MOKAa3aTeNIn
TEIJIOPHEPIreTUYECKUXU U TEIUIOTEXHOJOTUYECKUX  CHCTEM,
CHCTEM MX DJHEProcHaOXXEeHMs, a TaKXKe COCTaBJISAIONINC
MaTepUaIbHBIX, TEIUIOBBIX U YHEProOAIAHCOB.

Bnaners:

- METOJaMH pacyeTa M MHCTPYMEHTAJIBHOTO OIpeaeieHUs
COCTABJISIONIMX  DHEProOAIaHCOB  TEIUIODHEPTETUYCCKUX U
TEINIOTEXHOJIOTHYECKHUX CUCTEM.

B pesynbrare ocBOeHUS MPOrpaMMbl CIYyIIATETh JOJDKEH ObITh CIIOCOOEH peain30BhIBAThH
TpYyI0BbIe GYHKIIUU B COOTBETCTBHH C TPO(ECCHOHATLHBIM cTaHAapTOM (Tabi. 2).
YpoBeHb KBaMpUKaIH 6.

Tabnuia 2
[TpakTHKO-OpHeHTHPOBaHHbBIE TPEOOBAHNUS K PE3YJIbTaTaM OCBOCHHS MPOTPaMMBbl
TpynoBeie QyHKIINU TpeboBaHus K pe3ynbTaTaM
16.113 «Cnenuanuct no mpoBeIeHUIO YHEPTOCEPBUCHBIX MEPOTIPUATHI HA 00BEKTAX
KalUTaJIbHOTO CTPOUTENILCTBA»
[1K-973/B/01.6/1 TpynoBbie neiCTBHS:
CIOCOOEH OCYIIECTBIIATh - CocraBneHue OpraHM3allIOHHOM CXEeMbl 3KCIUTyaTaluu
000CHOBaHME HATUYHUS 00BEKTOB KalUTAILHOTO CTPOUTENHCTBA;
MIPaBOBBIX PUCKOB - OnmnpeneneHne U ONUCAaHUE TOPSAJKAa B3AaUMOJIECHCTBUS
3aKJIIOYEHUS U YYaCTHUKOB  pEAM3allUd  DHEPrOCEpBUCHOIO  JOroBopa
HCIIOJTHEHUS (xoHTpakKTa), BKJIFOYAst pecypcocHadkaroume 51
9HEPrOCEPBUCHOTO AKCIUTYaTUPYIOLIE OpraHu3alliy;
JoroBopa (KOHTPAKTa), - BoisiBneHMe MpaBOBBIX PUCKOB MO PeaIU3alMU TEXHUYECKOIO
HaIlpaBJIEHHOTO Ha pEILIEHNUs IPU IPOBEIEHUHU SHEPTOCEPBUCHBIX MEPOIIPUATHI;
sHEeprocOepeKeHue 1 - TlogroToBka OpPUANYECKOTO OOOCHOBAaHUS MEPOIPHUSATHI MO
MOBBIIICHHE MUHMMM3ALMA  TOPaBOBBIX  PHUCKOB  NpH  pealu3aluu
SHEPTreTHYECKOU HYHEPrOCEPBUCHBIX MEPOIPHUITHH;
3¢ HEKTUBHOCTH - CocraBjeHHe OpraHN3allMOHHO-TIPABOBOI CXEMBl pealu3aluu
WCTIOTB30BaHUS HYHEPTOCEPBUCHOTO JOTOBOpa (KOHTPAKTA).
SHEPreTUYECKUX PECYPCOB
Ha 00BbeKTax YMmenus:
KanuTaJIbHOTO - OcCyllecTBIATh NPABOBYIO 3KCIEPTU3Y, HANPABICHHYIO Ha
CTPOMTENHCTBA BBISIBIICHHE MIPABOBBIX PHUCKOB npu peanuzanuu
HHEPrOCEPBUCHBIX MEPONIPUATHUIL;
- AHanmM3upoBaTh Pe3yibTaThl IPABOBON SKCIEPTU3BI O HATUYUU
IIPABOBBIX PUCKOB PEaIN3alli SHEPTOCEPBUCHBIX MEPOIIPUATHIA.




3HaHuA:

- OCHOBHBIC  OpPraHHM3aIlMOHHO-NIPABOBBIC  CXEMBI  IIpHU
peaM3anuy YHEProCEPBUCHBIX MEPOTIPUATHI;

- HopmaruBHble MpaBOBBIC aKThl, PErIAMEHTHPYIOIINE
MIPOBEJICHUE YHEPTOCCPBUCHBIX MEPOIPHSITHIA.

2.2. XapakTepuCTMKAa HOBOr0 BHJIa NPo¢ecCHOHAIBHOH 1eAITeJbHOCTH, HOBOI
KBaJTM(PUKaAuu
He npenycmorpeno

3. CTPYKTYPA U COJIEPKAHUE IIPOI'PAMMBI (PABOYUE IIPOI' PAMMBbI
TACIATIIAH (MOJTYJIEW)

3.1. TpyaoeMKOCTb IPOrpaMMbl

TpynoemMKOCTs IporpamMmbl BKJIXOYas BCE BHJABl ayJIUTOPHOW U BHEAYAUTOPHOMN
(camocTOsATENLHOM ) pabOThI COCTABIISAET:

- 4 3a4eTHBIX €IUHHIL,

144 ax. 4.

CtpykTypa mporpamMmbl € yKa3aHMEM HAaWMEHOBAHHS JUCUUIUIMH (MOIyJied) M UX
TPYJIOEMKOCTH IIpECTaBiIeHa B TabI. 3.

Y4eOHBI TUIaH JOMOJIHUTEIBHONW 00pa3oBaTeNLHON MPOTrpaMMbl TPEJCTABICH B
MPUIIOKEHUE A., IBISIOIINNCS HEOTHEMIIEMOU YaCThIO MPOrPAMMBI.

Tabnuna 3
CrtpykTypa nporpaMMsl U (POpMBI aTTECTAIIUN
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1 Poccuiickoe 1
8| 4 4 2 Her
3aKOHOJIATEJIbCTBO 0
1.1. | BBenenue 1
8| 4 4 2
0
2 Kraccudukarms
CHCTEM U
0060pyI0BaHUS TIPH 918 2 6 1 Her
MPOU3BOACTBE,
TPaHCIOPTHPOBAHHU




u otpebnernn TOP

2.1.

Knaccudukarms
CHCTEM U
000pyIOBaHUS IPU
HPOU3BOACTBE,
TPaHCIIOPTHPOBAHUU
u norpedsennu TOP

3amacel, MacITa0bl
1 3¢ PEeKTUBHOCTD
npousBojictBa TOP

Her

3.1

3amacel, MaciTalsl
1 3¢ EeKTUBHOCTD
npousBojictBa TOP

3amacel, MacITalsl
u 3¢ dexTuBHOCTH
norpebienus TOP

o

Her

4.1.

3anacel, MacIITa0bl
1 3¢ dexTuBHOCTH
norpebienus TOP

(el )

Hasnauenue, BUBI,
METO/BI M CITIOCOOBI
COCTAaBJICHUS
GaaHcoB

=

10

Her

5.1.

Haznauenue, BuabI,
METO/BI M CITOCOOBI
COCTaBIICHUS
OaaHCcOB

=

10

MarepuanbHsle,
TEIUIOBHIC,
SHEPreTUYECKUE U
JKCEepPreTUYecKue
OalraHChI

10

Her

6.1.

MarepuanbHbie,
TEIUIOBHIE,
SHEPTreTUYCCKUE H
IKCEPreTHIEeCKHE
OaaHChI,
MoKazaTean

3¢ HEKTHBHOCTH
ucnons3oBanus TOP
SHEPTETUUECKUX
00BEKTOB

=

10

TpancnoptupoBanue
SHEpPruu

Her

7.1.

Temnossie,
JNEKTPUUECKHE U
THJIPaBIIHYECKHE
noTepw,

3¢ PEKTHBHOCTD
TPaHCIIOPTHPOBAHUS
SHEPTUH B TEIUIOBBIX
U DJIEKTPUYECKHX
ceTsx

ITokazarenu
s exTuBHOCTH

Her




ucnop3oBanus TOP
TEXHOJIOTHYECKHUX
00BEKTOB

8.1.

MarepuanbHble,
TETIO-BBIE,
SHEPreTUYECKUEe U
JKCEepPreTUYecKue
OaslaHChI,
TOKa3aTeIu

3¢ HEKTUBHOCTH
ucrnonb3oBanus TOP
TEXHOJIOTUYECKHUX
00BEKTOB

Iloxazarenu

3¢ PEeKTHBHOCTH
ucnop3oBanus TOP
Ha 00bekTax JKKX

Her

9.1.

MarepuanbHble,
TEIUIO-BEIE,
SHEPIreTUUCCKUE
OaaHChI,
MoKa3aTean

3¢ HEKTHBHOCTH
ucrnons3oBanus TOP
Ha oOBbekTax JKKX

10

Mertoel, criocoOBI 1
cpencrea coopa,
00paboTku u
aHaN3a
HHPOPMALIUHU O
morpebnenun TOP
TP MIPOBENICHUU
JHEProayuTa

Her

10.1

MeTtompl, cioCOObI U
cpencTBa coopa,
00paboTKK U
aHanM3a
nHpopmanuu o
morpebienun TOP
IIPH POBEICHUH
SHEeproayamra

11

OCHOBBI
SHEeproayanra

14

Her

111

OCHOBBI
SHEeproayaura

O |00 Bk

14

12

[Ipob6nems! u
MIEPCIICKTHBBI
norpebienus TOP B
SHEPreTHKE,
texHonoruu u JKKX

Her

12.1

[IpoGaemsr u
TIEPCICKTHUBBI
notpebsienus TOP B
DHEPTETHKE,
TexHoyioruu u JKKX




13 Hrorosas 3
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0 3 7
HTOIO: 1
4|88 5.
4| 3 481 0 |4]03 5|0
0
3.2. Copepxanue nporpamMmmsl (padbouyue mMporpaMmMsbl JMCHHMILIMH (Moay 1ei)
Coneprxkanue TUCIUILIAH (MOIYJICH ) IpeACTaBiIeHO B Ta0. 4.
Tabnuua 4
ConeprkaHue TUCHUILTAH (MOTYJICH )
Ne HanmenoBanue
JUCLUILTUAH (MOIYJICH) CopepxaHue TUCIUILIAH (MOIYJIEH)
1. | Poccuiickoe 3aKOHOJATENBCTBO
1.1. | BBenenue Beenenue. O6mme cBenenus. Kinaccuduxarus TOP u
HSHEPrOHOCUTEICH
2. | Knaccudukanus cucteM u 000pyI0BaHUS TIPU MIPOU3BOCTBE, TPAHCTIOPTUPOBAHUN U
norpebnenuu TOP
2.1. | Knaccudukanus cucrem nu | Knaccudukanus TOP u sHepronocureneid, HICTOUHUKOB
000py0BaHUs NPU AJIEKTPUUYECKON IHEPTUH, TEIUIOTHI, X004, CKAThIX ra30B U
MIPOU3BOJICTRBE, BO3/yXa; CXeM B 000pyIOBaHHS CUCTEM TEIJIO-, SHEPTO,
TPaHCHOPTUPOBAHUU U XO0JI010-, BOJI0-, BO3/1yX0- ¥ Fa30CHA0KEHUs, BUIIbI U
notpebnenun TOP MapaMeTpbl SHEPro-, TeIJIO- U XJIaJOHOCHTEINEH,
TEXHOJIOTUYECKUX CUCTEM U 000PYA0BaHMS IPEIIPUSATHIH;
noTpeduTeneil 3Hepruu, CUCTEM BOIOCHA0XKEHUSI 0OBEKTOB
JKKX; BTOpHUHBIX 3HEPropecypcoB 0OBEKTOB Pa3IMYHOTIO
Ha3HAYCHMUSI.
3. | 3amacsl, MmacTadsl ¥ 3¢ (heKTUBHOCTD Mpou3BoacTBa TOP
3.1. | 3amacsl, MacITadbl U 3amnacel, 00beMbl ¥ 3()(HEKTUBHOCTH TPOU3BOJICTBA U
3¢ (HEeKTUBHOCTh notpebenus, skcropta u umnopra TOP B mupe u B Poccun.
npousBojcTea TOP
4. | 3amacel, MacITadbl U 3QGeKTUBHOCT NOTpedaeHust TOP
4.1. | 3amacel, MacITalObl U [ToHsATHE O KOHLENIIMK YCTOWYMBOTO Pa3BUTHUS, O BIUSHUU
3¢ (HEeKTUBHOCTh JIeATEIIbHOCTH YeJI0OBEKa Ha pupoay. Pacnpenenenue
notpebienus TOP J0OBIBaEMBIX, TPOU3BOIUMBIX U OTPEOIIIEMBIX PECYPCOB B
MUpe
5. | Ha3znauenue, Bubl, METOJIbI M CITIOCOOBI COCTABICHUS OalaHCOB
5.1. | Haznauenwue, BUbI, Ha3nauenue u kinaccudukanus 0anaHcoB: MaTepHalIbHBIE,

METOIBI U CIIOCOOBI
cocTaBJIeHUs 0aIaHCOB

TETUIOBBIE, SHEPTETUIECKHUE U KCEPreTHUECKUE OaTaHCHI;
CBOJIHBIE O0IIIME U YacTHBIE (110 BUJAM YHEproHocuTeneil),
anamutudeckue 6amancel TOP. CTpykTypa ¥ COCTaBIISIONINE
OanaHcoB U OaaHCOBBIX ypaBHEHU. CBsI3b 0anmaHCOBBIX
ypaBHEHUH ¢ nokazaTensiMu 3((HEKTUBHOCTH MPOU3BOJICTBA




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

u notpebaeHuss TOP. Meroas! u criocoObl cOopa u
noJTydeHust uHpopMaIuu (HHCTPYMEHTAIBHBIH,
JIOKYMEHTaJIbHBIN, paCYETHBIHN, paCU€THO-HOPMATHBHBIN)
IIPY COCTaBJICHUH OaJlaHCOB. METO/ bl COCTaBIICHUS
0aJaHCOB M0 MOTOKAaM, CBSI3bIBAIOIIMM OOBEKT C BHEIITHUMHU
HMCTOYHUKAMU U TIOTPEOUTEISIMHA WU CTOKaMH BEIIECTB U
SHEPruM (METOJl «YEPHOTO SIIUKA»), U 110 Pa3HOCTHOU
cXeMme, T.e. C OIpeeNICHHEM COCTAaBIIAIONINX OalaHca,
MI0JIE3HO UCIOJIb3YEMbIX Ha 00BEKTE, U MOTEPh BEUIECTB U
sHepruu. balaHCchl Kak CpeCTBO MPOBEPKH MOJHOTHI U
JIOCTOBEPHOCTH HH(POPMAIINH O POU3BOACTBE U
notpebdnenun TOP Ha o6bekTe. CBsi3b 0aIaHCOBBIX
ypaBHEHUH ¢ MoKazaTensaMu 3 (HEeKTUBHOCTH
ucnonb3zoBanus TOP (KII/, KITW TOP, ynensHbM
notpebnenueM TOP). OcobeHHoCTH cocTaBlieHUsI OaaHCOB
00BEKTOB, KOTOPHIE MIIM 9aCTh 000PYIOBAaHUS KOTOPBIX
paboTaer B eprHoOIUIECKOM U MEPEXOTHOM PEKUMAX.

MaTepI/Ia.HBHBIG, TCIIJIOBBIC, DOHEPICTUYCCKUEC U SKCEPICTUYCCKUC 0ajiaHChI

MarepuanbHble, TEIIOBBIE,
SHEPIreTUYECKUE U
JKCEpPreTUYEeCKre OaaHChl,
MOKa3aTesun

s dexTuBHOCTH
ucnons3zoBanus TOP
SHEPTETUUECKUX 0OBEKTOB

TonnuBHBINM, MapO-KOHACHCATHBIN, BOJHbBIN, TEIJIOBOM,
HHEPreTHUECKUN U IKCEPTreTHUECKU OallaHChl HCTOYHUKOB
AJIEKTPO-, TETUIO-, XJIAJJOCHA0KECHHUS, CHAOKEHUS CIKATHIM
BO3/IyXOM, CUCTeM BojocHaOxenus. [lone3nnie
COCTABJISIIOIIME OAJIAHCOB U MOTEPH BEIIECTB, SHEPTUU U
sKcepruu. BeiBoa ¢popMyn Anis pacueTa nokaszarenei

s dextuBrocTr ucnonbzoBanus TOP: KIT KOC u TOLI;
anekTpuueckoro u teruoBoro KIIJ[ TOL; sxcepreTrnueckoro
KIT KOC u TOLI; TermoBoro u sxcepreruyeckoro KITJI
[IapOBOW U BOJOTPEHHON KOTEIBHOU; YACIBHBIX
notpebsenuit TOP Ha enuHuUIly BeIpabaThIBaeMoi,
npeoOpazyemoii SHepruu. AGCOMIOTHBIN U OTHOCUTENIbHBII
XOJIOMIBHBINA KOAPPUIMEHT U KOAPPUITUEHT
TpaHcGopMaIlK SHEPTUU U UX CBSI3b C IHEPTETUUECKUM
OaaHCOM XOJIOMIBHON MAIlIMHBI U TEIJIOBOIO Hacoca.
BropuuHbIe 3HEPropecypchl SJHEPreETUYECKUX CUCTEM U
YCTaHOBOK. BO3MOHOCTH MPUMEHEHHS TETJIOBBIX HACOCOB
Ha MUCTOYHMKAX 3JIEKTPO-, TEIJI0-, XJIaJ10-,
BO3JIyXOCHA0XEHUsI, CUCTEM BOJOCHa0)eHus. [oBbIIeHHEe
3¢ (HEeKTUBHOCTH MPOU3BOICTBA YHEPTHUH HA OCHOBE
MIPUMEHEHNE Ta30TyPOMHHBIX U MapOTa30BbIX YCTAHOBOK,
npeBpauieHust KotenabHbIX B TOLl u Munu-TOLI.
[IpumeneHue neTaniep-reHepaTopHbIX arperaToB B
CUCTEMaXx TOIJTMBOCHAOKECHHUS.

TpancriopTupOBaHHE SHEPTUH
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7.1. | TennoBble, ANIEKTPUUYECKUE | DIEKTPUUECKUE CETH, HOPMATUBHbIE U (PaKTUYECKUE ITOTEPU
Y TUAPABIMYECKHE TOTEPH, | DIIEKTPOIHEPTUH B CETAX, FIPPEKTUBHOCTD MEpeaadn
3¢ HEKTUBHOCTD 3JIEKTPOIHEPTUU OT UCTOUYHUKOB 3JIEKTPOCHAOKEHHUS 10
TPAHCIIOPTUPOBAHUS norpeduteneil. TernaoBbie ceTu U 000pPYAOBaHHUE MAPOBBIX U
SHEPI'UHU B TEIJIOBBIX U BOJIIHBIX CUCTEM TeIulocHa0xeHus. HopmatuBHbIe 1
NEKTPUUYECKUX CETAX (akTHUECKUE TOTEpH TEIUIOTHI U JaBJICHUS B
TpybomnpoBoax TerioBbix cereit, KIT/I tpancropra
TEIUIOTHI B TEIUIOBBIX CeTsAX. BiusHue cxeM npucoennHeHus
notpeduTesnei (3aBUCUMBIX U HE3aBUCUMBIX, OTKPBITBIX U
3aKpBITHIX ) K UICTOYHUKAM TEIUIOCHA0KEHUS, COBPEMEHHOI'O
TEII00OMEHHOr0 000pYyI0BaHUS Ha pa3Mephl U pa3MelleHue
TEIUIOBBIX MYHKTOB. LleHTpanbHble (IpynnoBbie) u
WH/IMBU/yaJIbHbIE TETJIOBbIE MYHKTHI U UX BIUSHUE Ha
BEJIMYMHY TEIJIOBBIX ITOTEPh B CUCTEMAX TEIIOCHAOXKEHUSI.
[TprMeHeHHe 4aCTOTHO-PErYIMPYEMOTro IPUBOIA HACOCOB U
ABTOMATUYECKUX PETrYJISITOPOB JUIsl CHUKEHUS TIOTPEOICHUS
3JIEKTPOIHEPIUU B CUCTEMaXx TersiocHa0xeHus. [IpobnemMsl
BO3BpaTa KOHJIeHCaTa Ha HCTOYHUKU NTapOCHAOKEHUs
OpeanpusTHii. 3aMeHa rnapa ajJlbTepHaTUBHBIMU
BBICOKOTEMIIEPATYPHBIMU OPTraHUYECKUMHU U MUHEPAJIbHBIMU
TEIIOHOCUTEISIMU
8. | Ilokazarenu 3 (EeKTUBHOCTH HCIIONB30BaHMS TOP TeXHOIOTHIECKNX 00BEKTOB
8.1. | MarepuanbHbIe, TETUIO- CBOJHBIE U YAaCTHBIE, aHAIMTUYECKUE MaTepHaIbHBIE,
BBIE, JHEPIE€TUYECKHE U TEIUIOBBIE, SHEPreTUYECKHUE U IKCEPreTHUeCKue OalaHChl
JKcepreTudeckue 0anaHchl, | 0ObEKTOB, CUCTEM U YCTAaHOBOK MPEAIPUATUI
IIOKa3aTeNx oOpabaTbIBarOIINX oTpaciiel 3KoHOMUKH. [lone3Hble
3¢ (HeKTUBHOCTH cocCTaBJstolMe 0aTaHCOB U OTEPH BEILIECTB, SHEPTUU U
ucnoiubs3oBanus TOP sKcepruu. BeiBoa hopMyn it pacueTa nokasatesneit
TEXHOJIOTHYECKUX s pexkruBHOCTH Hcnionb3oBanus TOP: KIIU, yaenbHbIx
00BEKTOB pacxonoB TOP TeXHOIOrMYECKUX CUCTEM U yCTaHOBOK.
BropuuHsbie sHEpropecypchl TEXHOIOTMUECKUX CUCTEM U
YCTaHOBOK. BO3MOKHOCTH IPUMEHEHMSI TEMIJIOBBIX HACOCOB
B TEXHOJIOTMH. PereHepaTuBHOE 1 BHEIIHEE UCIIOJIb30BaHNE
BOP TeXHOJIOTHYECKUX CUCTEM U YCTAHOBOK.
9. | INokazarenu 3¢ pexTuBHOCTH Hcnonb3oBaHus TOP Ha oObexTax JKKX
9.1. | MarepuanbHble, TEIIO- MarepuanbHble, TEIIIOBBIE, YHEPreTHYecKre OanaHChl

BbI€, SHEPreTUYECKHUE
OajlaHChI, IOKa3aTeIu

s dexTuBHOCTH
Hcroib3oBanus TOP Ha
o0bekTax JKKX

00BEKTOB JKHJIBIX M OOIECTBEHHBIX 3JaHUI, CHCTEM
OTOILICHHUS, BEHTWIALIMYA U KOHJIMLIMOHUPOBAHUS BO3lyXa,
CHCTEM Topsiuero BojocHabkeHus. GakTudeckoe u
HOpMaTuBHOE noTpedienne TOP, oTHOcHTENbHBIE,
y/IeNbHBIC U HOPMATUBHBIC MMOKa3aTeau 3G (HEKTUBHOCTH
HCIIOJb30BaHus TOP B JKUJIBIX U OOIIESCTBEHHBIX 30aHUSX,
CHUCTEMax OTOIUJICHUS, BEHTUJISIIINN U KOHIUITMOHUPOBAHMS
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BO3JIyXa, CHCTEMax TopsYero BOAOCHAOKEHHUS 31aHHH.
DHepro- U pecypcocdeperaroiiye TeXHOJIOTHH,
MEpOIPHUATHS U TEXHUUYECKHUE PEIICHUS, peaTu3yeMble Ha
o0bekTax JKKX, B cucremMax OTOILICHUS, BEHTHIISAINM,
KOHJIUITMOHUPOBAHMS BO3TyXa U TOPSYETO BOJOCHAOKEHUS
37aHU.

10.

Mertoapl, ciocoOBI U cpeAcTBa cOOpa, 00pabOTKH M aHaIM3a HHGOPMAIIMH O TTOTPEOICHUN
TOP npu npoBeieHUN 3HEproayuTa

10.

MeTobl, CIIOCOOBI U
cpenctBa coopa,
00paboTKH M aHaTN3a
nHpopManuu o
notpebnennu TOP mpu
MIPOBE/ICHUY SHEProayIuTa

[TonsiTHe 06 SHEPreTHYECKOM 00CIeI0OBaHNH, SKCIIPECC- U
yrayOJIeHHOM 2HEProayauTe 00beKTOB Pa3TUIHOTO
Ha3HAYEHUS, 3aKOHOIATEILHON OCHOBE M HCTOYHHKAX
¢dbunancupoBanus ux nposeneHus. Llens u 3agaun
DHEProayAnTa: OLEHKA COCTOSHUS SHEPrOX03sHCTRa,
MaciTaboB u 3¢ HeKTUBHOCTH UcToIb30BaHus TOP Ha
00beKTe, pa3padoTka pe3epBoB s3koHOMUN TOP (moTennumana
sHEprocOepeKeHuns ), pa3padboTka 3HeprocOeperaroIIux
MEPOINPUATHIN U TEXHUYECKUX PELICHUU, OLIEHKA
1eJ1ecO00Pa3HOCTH UX peai3alliii Ha OCHOBE TEXHHUKO-
HKOHOMUYECKOTO aHau3a, Ou3HeC-IIaHUPOBaHUS,
COCTaBJICHUE UJIM KOPPEKTUPOBKA IHEPTETHUECKOTO
MacropTa, 0T4eTa O MPOBEACHUH SHEPTroayAUTa, IPOrPaMMBI
peanu3aiyy YHeprocOeperarIuX MEPONPUITHI 1
TEXHUUYECKUX PEIICHHIH.

11.

OcHOBBI 3HEproayura

11.

OcHOBBI 3HEproayaura

HHCTpyMeHTaIbHBIE CPE/ICTB U JOKYMEHTAIbHbIE
MCTOYHUKU MH(pOpMalny, MoTy4eHne nudopmanuu oo
o0bemax u apdexTuBHOCTH noTpednenus TOP npu ocmoTpe
DHEPTETUYECKUX U DHEPTOMOTPEOISIONINX CUCTEM U
000pyI0BaHUs 00BEKTA, ONPOCAX aIMUHUCTPATUBHO-
YIPaBIE€HYECKOr0, IKCIUTYaTAl[MOHHOT0, IEKYPHOTO U
PEMOHTHOTO nepcoHana. [IpumeneHre MeToa0B
CTAaTUCTUYECKOTO aHajIn3a coOpaHHON nH(pOpPMAIUH, METO 1A
0aJaHCOB IPH €€ aHaJIM3e, pacyeTe MoKa3arenen

s dexruBrOCcTH Ucnionb3zoBanus — K11/, KIIU, ynensHOTO
notpebnenust TOP.

12.

[Ipo6nems! u nepcnekTuBsl noTpedienus TOP B snepretuke, TexHomoruu u KKX

12.

[IpoGeMbl 1 TepCHEKTUBBI
notpebnenust TOP B
SHEPreTUKe, TEXHOJIOTUU H
KKX

Bnusinue coctostHusi 000py0BaHMSI U TEIUIOBBIX CETeH
CHCTEM TEIJIOCHA0XKEeHUS U TeIUIONOTpeOIeHus Ha
palMOHAaIbHOE PACIPENEICHUE HarPY3KH Ha
LEHTPAJIM30BAHHBIC U IELIEHTPAIIM30BAHHBIC ICTOYHUKU U
cuctembl TeriocHa0xeHus. [Ipuunnsl orctaBanus Poccun
OT IPOMBIIIJIEHHO PAa3BUTBIX CTPAH U MEPCIIEKTUBbI
IIPUMEHEHHs TEIJIOBBIX HACOCOB MPH NMPOU3BOJICTBE,
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TpaHcnopTUpoBaHuHu U notpednerHuu TOP. OcHoBHBIE
HaTpaBIICHUs TOBBIICHHS Y()PEKTUBHOCTH UCTIONB30BAHUS
TOP nipu npou3BOACTBE, TPAHCIIOPTUPOBAHUU U
notpebdseHun TOP.

AnHOTamu paboyux MporpaMM AUCHUIUINH (MOYJICH) IpeACTaBIeHbI B IPHI0OKeHHH b.

4. IPAKTUYECKASA ITIOAI'OTOBKA

Nudopmanus o0 mOpakTHYECKOH TMOATOTOBKE B CTPYKTYpE  JAOIMOJHUTEIbHON
00pa30BaTeNbLHON MPOTrPaMMEI TPEACTABIICHA B TIPHUIIOKEHUE B.

B pamkax y4yeOHOro IulaHa JONOJIHUTENbHOM 0Opa3oBaTEeNbHOM  MPOrpaMMbl
UCHOJb3YIOTCS TPAJUIMOHHbIE O0pa30oBaTeIbHbIC TEXHOJOIMM, a TaKXe HHTEPaKTHBHbIC
TEXHOJIOTUH, IIPEJCTABICHHBIE B TA0M. 5.

Tabnuua 5
XapakTepuctuka 00pa3oBaTelbHON TEXHOJIOTUU
HaumeHnoBanue Kparkas xapakrepucruka
Cemunap B pamkax cemMuHapoB, CIyLIATENIH PELIAIOT 3aa4M MO KypCy.

5. OOHEHOYHBIE U METOANYECKHUE MATEPUAJIBI 1JIs1 KOHTPOJIA
OCBOEHMA PE3YJIBTATOB OBYYEHUA

5.1. Tekyumuii KOHTPOJIb

Texymuil KOHTPOJIb IMPOBOAUTCA B COOTBETCTBUU C XapaKTEPUCTUKAMU KOHTPOJIBHBIX
3aaHuil u npeacrasieH B Tabnuue 1 npunoxenus I

5.2. IIpomeskyTOYHAs aTTeCTALMSA

[IpomexyTouHas arTecTalys o MporpaMMme MpoBoaUTCs B (popme 3auera, IK3aMEeHa WU
OT4eTa O CTAXHPOBKE B COOTBETCTBUU C YYEOHBIM IUIAHOM. XapaKTepUCTUKA 3aJaHUN
npencrasieHa B Tabnuue 2 npunoxxenus I

5.3. UtoroBasi arrecranus
WroroBas arTtecranus Mo MporpaMMe MPOBOIUTCS B (opMe umoz06020 sK3amena.
XapakTepHucTuKa 3a7aHuil npeacrasiena Tabnune 3 npuioxxeHus [

5.4. HezaBucHMBbIHi KOHTPOJIb Ka4ecTBa 00yueHHsl




[Topsimox  HE3aBUCHMMOM  OLIEHKM KayecTBa JONOJHHUTENBHOM  00pa3oBaTeNbHOM
MIPOrpaMMBbI NPEACTaBIEH B IPUIOKeHUU [

6. OPTAHUBAIIMOHHO-NIEJAT'OI'HYECKHE YCJIOBUA U PECYPCHOE
OBECIIEYEHHE

6.1. YueOHO-MeTOAMYecKOe M HHPOPMALIMOHHOE 00ecIiedeHue

a) mureparypa HTb MOU:

1. [TpaBua TeXHUYECKON IKCILTyaTaI[UU TETUIOBBIX YHEProyCTaHOBOK / M-Bo »Hepr. Poc.
Oenepanun . — M. : UTHOPA-M, 2017 . — 184 c. - ISBN 978-5-16-011778-2 .;

2. CrnpaBOYHHK TIO SHEProCHa0KEHUIO U AJIEKTPOOOOPYIOBAHUIO TPOMBIIUICHHBIX
npeanpusaTiuii 1 obmectBeHHbix 3ganuit / O6m. pen. C. W. I'amasun, b. U. Kyapun, C. A.
eipyk . — M. : U3natenbekuii om MOU, 2010 . — 745 c¢. - ISBN 978-5-383-00420-3 .
http://elib.mpei.ru/elib/view.php?id=4217;

3. CupaBounuk 3Hepreruka / B. W. I'puropses, u np. ; O6m1. pea. A. H. Yoxonenumze . —
M. : Koioc, 2006 . — 488 c. - ISBN 5-10-003918-3 .;

4. TemmoBele cxeMbl u 000pynoBaHHE >HEProd(h(EKTUBHBIX CHCTEM TEIUIOCHAOKEHHUS.
JlaGopaTopHblii MpakTUKyM : ydeOHOe mocoOue [uisi BTy30B 1o HampasieHuto 140100
"Terosnepreruka", cnenuanbHoctTsM 140104 "Ilpombiunennas temnosnepreruka” u 140106
"Oueproobecnevenue npeanpusatuit" / Mock. suepr. uH-t (MOU TVY) ; Pen. A. . Ulenrunckuid,
A. JI. Epumos . — M. : U3garensckuii jom MOU, 2008 . — 232 c. - ISBN 978-5-383-00279-7 .,

5. DHeprocbepekeHre B TEIIOIHEPTETUKE U TEIIIOTEXHOJIOTHX | Y4eOHUK ISl BY30B 1O
Harnpasienuto "Ternosnepreruka" / O. JI. Jlanunos, A. b. T'apsies, U. B. Sxosnes, [u ap.] ; pen.
A. B. Knumenko . — 2-e u3a., crep . — M. : Usnarensckuit nom MOU, 2011 . — 424 c. - ISBN
978-5-383-00609-2 ..

6) nmutepatypa ObC u B/I:

1. "IIpombllsIeHHas: TEIUIOAHEpPreTHKa U TeIuloTeXHuka: crnpaBouHuk" K. 4, (4-e u3n.,
ctepeot.), M3narensctBo: "U3natensckuii tom MOU", Mocksa, 2007 - (632 c.)
http://e.lanbook.com/books/element.php?pll_id=72303.

B) ucnoiab3zyembie JbC:

He npedycmompeno

6.2. KagpoBoe o0ecrieuenmne

Jia  peanuzanuu  JOTIOJHUTEIBHOW 00pa30oBaTeNbHON MpOrpamMMmbl MPHUBIEKAIOTCS
IperoiaBaTeNld U3 YMCla MTATHBIX Hay4dHO-Tiegarornyeckux padornukos ®I'bOY BO «HUY
«MOBOW» wm numa, npencTtaBuTeNM paboTojaTenel WM O0OBeAUHEHWUW paboTomaTelNei.
Wudopmanus o KagpoBoM oOecreueHUH JOTMOJHUTENBHOM 00pa3oBaTelbHON MpOrpaMMBI
IpeACTaBJIeHa B IPpHJIOKeHUH /1.

CBeneHuss O  pYKOBOJAMTENE  JIOMOJHUTEIbHOH  00pa3oBaTeNbHOM  MPOrpaMMBI
Mpe/icTaBjIeHbl B mpusoxenue E.



6.3. ®DuHaHCcOBOE o0€ecreuyeHue

[Inam pacxomoB W pacdyer OOOCHOBaHHMS CTOMMOCTH IO  JONOJHUTEIBHON
o0pa3oBaTeNbHON MPOrpaMMe MPEICTaBICHBI B puiiokeHue XK.

duHAHCHPOBAHKME MPOrPAMMBI OCYIIECTBIISICTCS 32 CYCT JUYHBIX CPEJICTB CIIyIIATEIICH
WIM 3aKa3YUKOB, 10 HAMPABICHHUIO KOTOPHIX MpoBOAMTCS oOydeHue. B kadecTBe 3aka3dmka
MOTYT BBICTYyIaTh pPabOTOAATENW, YHHBEPCUTETHI (B TOM uucie MOU), rocymapcTBEHHBIC
CTPYKTYPHI U TPOYHE YIACTHUKH 00pa30BaTEIHHOTO PHIHKA.

6.4. MaTepuajJbHO-TeXHHYECKOE o0ecneuyeHue

MatepuanbHO-TEXHUYECKUE YCIOBHS peaju3alliy JOMOJIHUTEIBHOW 00pa3oBaTEIbHON
IIporpaMMsl npezactasieHsl B [Ipunoxenun 3.

Kanenmapusiii rpadgux yyeOHOro mporecca paspadbaTbiBaeTcsl ¢ Y4eToM TpeOOBaHHM K
KauecTBy OCBOCHHS M 10 3ampocam oOyuarommxcsi ([Ipunoxenue W). Pacnmcanue 3ansatuit
paspabaThiBaeTCs Ha KaXKIYI0 pealu3yeMyI0 IporpamMmmy.

JIMCT UBMEHEHMI (AKTYAJIM3ALIAN)

| Nen/u | Copnepxanue usMeHenus (akTyanusauuu) | Jlata yTBep)KIEHHs U3MEHEHHiH |

PYKOBOI[I/ITGHB MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o CeeneHuna o enagensue L3N M3KU
O6pa30BaTeJ'ILHOI/I Bnageney Ty»oB C.B. C.B.

HporpaMMH * MU < WaeHTUdMKaTOp Rd88495da-GuzhovsV-ecd93f0e Fy)KOB




