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

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3zoBare/ibHOI NporpamMmbl: CHUCTEMBI TENJI0IHEPTrOCHAOKEHUS TOPOI0B
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
SHEPI'OCBEPEXEHHUE B TEIIVIOODHEPIT'ETUKE U

TEIVIOTEXHOJIOT'UH

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Ui

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.08

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

8 cemectp - 42 yaca;

IIpakTnyeckue 3aHATHSA

8 cemectp - 28 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

KoncyabTanuu

8 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

8 cemectp - 107,5 yacos;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYas:
TecTrupoBanue
KontpoabsHnas padora
KoJssnokBUYM

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

3 CseneHva o snagensuye L3N M3K
; i Bnageneyu apsaes A.b.
[IpenomaBaTelib * Mol NaerTbnratop R75984319-GarlayevAB-ab831eal A.b. I'apsieB

COI'ZTACOBAHO:

PyKOBOI[I/ITe.]—H) MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
o CseneHva o snagensuye L3N M3K
06pa3OBaTeJ'ILHOI/I Bnagenes, Tawo ET.
HpOFpaMMBI WaenTudmKaTop R913dalfa-GashoYG-ebOefeld E.F. FaH_IO

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
CeeneHuna o enagensue L3N M3KU IO.B.

Bnageney, fAsopoBckui K0.B. o
Waentudmnkatop H7e35b260-YavorovskyYV-dabb149 HBOpOBCKI/H/I

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leabp ocBoeHMSs] IMCHUIJIMHBI. U3YUYE€HHE THUIIOBBIX DJHEProcOEpEeramIux MEpONpUsLTHH U

METO/IOB OILEHKHM 5SKOHOMHUM SHEPreTHUYECKUX PpECypCcoB IIpU IPOU3BOJICTBE,

NOTPeOICHUH TETJIOBON YHEPTHH.

33[[3‘11/1 AUCHHUIIIMHBI

pacnpeieiecHud U

- U3y4YEeHHE CTPYKTYPhI MPOU3BOACTBA U MOTPEOICHUS TOIUIMBHO-IHEPTETHUECKUX PECYPCOB B

Poccun n mupe;

- U3y4YCHUE TUIOBBIX YHEProcOEPEratoNINX MEPONIPHUITUSAX B SHEPIeTHUECKUX U TEXHOJIOTHUECKUX
YCTAHOBKAX, TETUIOBBIX M JIEKTPHUECKUX CETAX, 3MAHHUIX U COOPYKEHUSX;

- OBJIaJICHNE HAaBBIKAMH NTPUHATHA U 000CHOBAHUS KOHKPETHBIX TEXHUYECKUX PEIICHUH MPH
HOCJIEAYIOLIEM IPOBEJCHNUH PadoT M0 pallMOHAIBHOMY HCIIOIb30BAHUIO SHEPTETUYECKUX PECYPCOB HA
00BbeKTax CBOCH MPOoQecCHOHATBHOMN AEATEIBHOCTH;

- IpuoOpeTeHNE HaBBIKOB pacyeTa MoKa3areneld S HePreTHIecKoi 3 (HEeKTUBHOCTH Pa3IMYHbBIX

00BEKTOB.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHH S
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

VK-8 CriocobeH co3maBaTh
U TIOJIEPKUBATh B
IIOBCEIHEBHOM J)KU3HU U B
po(hecCHOHATTLHOM
NesITeIbHOCTH Oe30I1acHbIe
YCIIOBHS
AKU3HEJCATEIIBHOCTH IS
COXpaHEHHUs IPUPOTHON
cpensl, o0ecreyeHus
YCTOWYHBOTO Pa3BUTHUSA
o01iecTBa, B TOM YHCI€E MIPH
yrpo3€ U BO3HUKHOBEHUU
YPE3BbIYAMHBIX CUTYALUN U
BOCHHBIX KOH(IUKTOB

U-4yk-s JeMoHCTpHpYET
MOHWMaHHE BIUSHUS 00BEKTOB
npodeccruoHaIbHON
JEeSITETLHOCTH Ha COCTOSTHUE
HIPUPOJHOM Cpeibl U
YCTOMYHBOE Pa3BUTHE
oOrrecTBa

3HATH:
- OCHOBHBIE NOJXO/bI K HOPMUPOBAHHUIO
HETaTUBHOTO BO3/ICHCTBHSI OOBEKTOB
npodecCHOHAILHOMN 1eATEIbHOCTH Ha
OKPYKAIOIIYIO CPENy;

- OCHOBHbIE NPUHIIMIIBI 00ECTIeUSHHUSI
HKOJIOTUYECKON O€301acHOCTH U
YCTOWYMBOI'O pa3BUTHS;

- OCHOBHOM M NOHATHIHBIN armapar B
00J1aCcTH 3KOJIOrHYecKoi 0€30MacHOCTH U
YCTOWYMBOTO pa3BUTHSL.

YMETB:
- YYUTBIBATh IIPUHIIUIIBI yCTOWYUBOIO

Pa3BUTHS IPH IPOSKTHPOBAHUH H
HKCIUTyaTalii 0OBEKTOB

PO eCCUOHAIBHON JEATETHHOCTH;

- IPOBOJIUTH OLICHKY CTENEHH HEraTUBHOTO
BIIUSIHUSL O0BEKTOB NMPOPECCHOHAIBHON
JIESITEJIBHOCTH Ha OKPYKAIOIIYIO Cpely.

[TK-1 Cnocoben
y4acTBOBATh B
MPOEKTUPOBAHUU U
AKCIUTyaTaIllui 00bEKTOB
TEIJIO3HEPTeTUKU U
TCIIJIOTCXHUKHN

NJ-1nk-1 Ciocoben
HCII0JIb30BaTh HOPMATHBHYIO
JIOKYMEHTAIUIO TIPH
pa3paboTKe 00BEKTOB
TETUIOPHEPTETHKU U
TCIIJIOTCXHUKN

3HATh:
- HOPMaTUBHO-TIPABOBYIO 1 HOPMATHUBHO-
TEXHUUYECKYIO JOKYMEHTAIHIO,
UCTIOJIb3YEeMYIO IIPU pa3paboTKe 0OBEKTOB
TEIJIOPHEPTETUKHU U TETJIOTEXHUKH.

[TK-1 Cnocoben
y4acTBOBATh B
MPOEKTUPOBAHUU U
AKCIUTyaTaIlluu 00bEKTOB
TEIJIO3HEPTeTUKU U

N-2nk-1 [IpuHumaer yuactue
B pa3paloTke
NPUHIUIHAIBHBIX CXEM U
000pymoBaHus 17151 0O BEKTOB
TEIJI0PHEPTETUKU U

3HATh:
- IPUHIIUITHATIEHBIE CXEMBI
TETIOPHEPTETHICCKUX U
TEIUIOTEXHUYECKUX CHUCTEM U
sHeprodhpexTrBHOE 000PYyI0BAHUE,




Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIIETCHIINH HHAUKATOpPa JOCTHXKCHUSA
KOMIICTCHIIUHA
TCIINIOTCXHUKH TCINNIOTCXHUKH IIPUMEHACMOE B SOHEPI'CTUKE,

MPOMBIIIIEHHOCTH U Ha 00bekTax KKX
KomnokBuywm;

- KJTacCU()MKALUIO TOTUIUBHO-
HHEPreTHUECKUX PECYPCOB, 00JIACTH UX
IIPUMEHEHHUS U NIEPEBOJ] SHEPreTUUECKUX
BEJIMYMH.

YMETb:

- OTIPENIENSATh 3aTPAThl PA3INYHBIX BUI0B
TOIUTMBHO-?HEPIeTUYECKUX PECYPCOB,
HEOOXOAUMBIX JUIst oOecrieueHus paboThl
TETUIOPHEPTETUYECKUX U
TETUIOTEXHHUYECKUX CHCTEM.

TIK-1 Cnocoben
y4acTBOBaTh B
MPOEKTUPOBAHUH U
IKCIUTyaTalui 0ObEKTOB
TCHHO3HepF€TI/IKI/I nu
TEIUIOTEXHUKHU

N 1-4nk-1 [IpuHumaer yyactue
B OLICHKE YHEPTreTHYECKOM

3¢ (HEeKTHBHOCTU OOHEKTOB
TETUIOOHEPTETHKH U
TETUIOTEXHHUKH

3HATH:
- I0KA3aTeu YHEPTreTUYECKON

3P PEKTUBHOCTH TEIUIO3HEPIreTUUECKUX U
TCINIOTEXHUYCCKUX CUCTEM.

YMETh:

- IPOBOJIUTH pacueThl MOJIE3HbIX 3aTPaT U
[IOTEPb IHEPreTUUECKUX PECYPCOB HA
00BEKTaX TEIUIOAHEPTETUKHU U
TEIIOTEXHUKH, COCTABIIATH U
aHAJIM3UPOBATh SHEPreTHIecKue OanaHchl
MIPOMBIIIJIEHHBIX MPEANPUATHUH,
TEXHOJIOTUYECKHUX YCTaHOBOK, aIIaparos,
3JIaHUN U COOPYKECHUI;

- OIPEIENATh SKOHOMHIO JHEPIeTUYECKUX
pPECYPCOB IIPHU BHEIPEHUS
HHEeprocOeperarox MeponpusTHHA,
OLICHUBATh SKOHOMHUYECKUH 3PPEeKT U
HKOJIOTMUECKHE IPEUMYILECTBA OT UX
BHEJIPEHHUS.

PTIK-1 Cniocoben
OTpeNieNsTh
sHeprodPeKTUBHOCTH
TETMIOTEXHUYECKOTO
o0opynoBaHus B cepe
npohecCuOHANBHOM
JeSITeTbHOCTH

N/I-2prik-1 Onpeenser
MOKa3aTeNu
sHeprodhPpexTUuBHOCTH
TEIIOTEXHUYECKOTO
00opyIoBaHUS

3HATh!

- IOKAa3aTeIu YHEPreTUYECKOM

3¢ dexTHBHOCTH 000PYIOBAHMUS,
NPUMEHSIEMOTO B SHEPTETHKE,
MIPOMBINIJICHHOCTH 1 Ha 00BbekTax JKKX,
0ayaHCOBBIE COOTHOIICHHUS TSI aHATTN3a
HHEPronoTpedIeH s, IPUHIUIBI PaOOTHI
sHeprocOeperaroiero 060py10BaHus,
METO/IbI YUeTa TEeIUIOBOH U DJIEKTPUYECKOM
SHEPTHH.

YMETB:
- OIIPEACIIATH 3aTPAThl Pa3IUYHBIX BUIOB

TOTUTMBHO-DHEPTETHIECKUX PECYPCOB,




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpPa JOCTHXKCHUSA
KOMIICTCHIIUHA

HEOOXOUMBIX IS 0OeCTieYeHHs pabOThI
000pyIOBaHUsI.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumuimHa OTHOCUTCS K OCHOBHOW MpOoQecCHOHaNbHOM 00pa3oBarenbHOM nporpamme CHcTeMbl
TeriodHeprocHabkenuss roponoB  (manee —  OIIOII), wampaBnenuss moaroroBku  13.03.01
TennosHepreTuka M TEIUIOTEXHHUKA, YPOBEHb 00pa30BaHMsL: BhICIIEE 00pa3oBaHue - OaKalaBpHar.

TpeGoBaHMs K BXOIHBIM 3HAHHUSAM U YMCHHSIM:

- 3HAaTh OCHOBBI TeXHI/I‘{eCKOfI TepMOI[I/IHaMI/IKI/I nu TGHHOMaCCOO6MeHa, FI/IIIpOFaSOIII/IHaMI/IKI/I

- 3HaTh BUJIbl HETPATUITMOHHBIX U BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTUHU

- 3HAaTh OCHOBBI MECTOJI0B BKOHOMI/I‘ICCKOﬁ OILICHKHN HpOGKTOB

- 3HaTh BUJIbI U IPUHIIUIIBI PAOOTHI TEIUIONEPEIAIOIETO U TEIJIOUCIIONB3YIONIEro 000py10BaHus,
AJIIEKTPOOOOPYIOBAHMS, OCHOBBI SJIEKTPOCHAOKEHUS TIPEATNPUITHIMA

- 3HaTh OCHOBBI ¥ IPUHIUIIBI PA0OOTHI KOTENBHBIX YCTAHOBOK U MAPOT€HEPATOPOB, TEIJIOBBIX CETEH U
CHCTEM TEIJIOCHAOKEHHST 0OBEKTOB

- YMETb MOJIb30BATHCS TEIJIOTEXHUUYECKUMHU CIIPABOYHUKAMU U TEPMOJIMHAMUYECKHMH TUarpaMMaMu

- YMETh MOAOUPATh TEIUIOTEXHHUECKOE 00OPYIOBAHKE TO/1 3a/IaHHBIC TTapaMETPhI

- YMETh MPOBOJUTH TEINIOTEXHUYECKHUE PACUETHI AJIEMEHTOB H Y3JI0B TEIJIOTEXHUKU

- YMeTI) YUTATh TCIINIOTCXHUYCCKUC U TCIIJIOTCXHOJIOTHUYCCKUC CXEMBI

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE TP OCBOCHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasnenbl/TeMbl § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 AKTyaJbHOCTB 33 8 12 - 5 - - - - - 16 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
3HEProcOEPEKCHUS U IToBTOpEeHNE MaTepuana o pasiery
HOpMaTHBHas 06aza " AKTyaJIbHOCTb SHEPTrocOepeIKEHUS U
11 AKTyanbHOCTb 11 4 - 1 - - - - - 6 - HOpMaTuBHas 6a3a"
PAaIMOHAIBHOTO IIoozomogka Kk KOHmMpoLHOU padome:
UCIIONIb30BaHUS W3ydeHne MaTepHasoB 10 pa3Aeny
9HEPreTUIECKUX AXTyaJIbHOCTB SHEepProcoepeKeHus 1
pecypcoB B Poccuut u B HOpMaTHBHas 0a3a U MOATOTOBKA K
MHpe KOHTPOJILHO# padore
1.2 MeTomp!l 1 KpUTEpHH 12 4 - 2 - - - - - 6 - Camocmoamenvroe usyyenue
OLICHKU meopemuueckozo mamepuana: Vzyuenue
s dexTuBHOCTH JOTIOJTHATEIEHOTO MaTepHalia 1o pasueiny
HCTIOJIb30BaHUS " AKTYyaJIbHOCTh DHEPTOCOEPEKECHUS U
SHEpruu HOpMaTuBHas 6a3a"
1.3 | HopmaruBHo-mpaBoBas 10 4 - 2 - - - - - 4 - Iloozomogka pacuemnvix 3a0anuii: 3a1aHus

1 HOpMATHUBHO-
TexHU4Yeckas 6aza
9HEprocOepeKeHusl.
HopmupoBanue
OTpeOIeHNUs
SHEPropecypcoB

OPHUEHTUPOBAHBI HA PEIICHUS] MUHHU3a/1a4 110
pazneny "AKTyalnbHOCTh DHEPTOCOEPEIKEHUS U
HopMatuBHas 6a3a". CTyJeHTH HEOOXOIUMO
MTOBTOPUTH TEOPETHIUCCKIIA MaTepHal,
pa3o0path MpUMepHI PEIICHUS aHATIOTUIHBIX
3a7a4. MPOBECTH PACUYCTHI [T0 BAPHAHTY 3aaHUS
U CJeNaTh BEIBOJAEL. B KauecTBe 3aaHus
HCTIOJIB3YIOTCS 3a/1a4H, KOTOPBIC pa3OHparoTcs
Ha MPAKTHYCCKUX 3aHITHIX
H3yuenue mamepuanog 1umepamypHulx
UCHOUHUKOB:

[1], 28 - 76; 106 - 145

[3],4-11




[4], 28 - 76; 106 - 145

2 Mertob 91 26 19 46 Ilo0dz0mogKa K meKyuiemy KOHmpoio:
9HeprocOepexeHus B [ToBTOpeHue Marepuaia 1o paszaery "MeToasl
TEIUIO3HEPreTUKE U sHeprocoepexeHus"
TEIUIOTEXHOJIOTHA Ilo020moeKka K KOHMPOIbHOU padome:
2.1 OHepreTuyecKue 15 4 3 8 W3ydenne maTepuanoB o pasueny MeTtoast
OanaHch MOTpeOuTENeH 9HEprocOepexeHus 1 MOATr0TOBKA K
TOIUINBHO- KOHTPOJIBHOH paboTe
9HEPreTUIECKUX Camocmoamenvhoe usyuenue
pecypcoB meopemuueckozo mamepuana: VIzyaeane
2.2 Mertost 17 4 3 10 JIOIOJIHATEIILHOTO MaTepraa o pa3aeiy
SHEpProcOepeKeHHS IpU "Merto/p1 S3HEprocoepexeHus"
MIPOU3BOJICTBE Ilodzomoeka pacuemuvix 3a0anuil: 3a1aHus
TEIJIOBOW SHEPTHU OpPHEHTHPOBAHBI Ha PEIICHH MUHU3a/1a4 110
2.3 DHeprocbepexeHue B 15 4 3 8 paszzaeny "AKTyaabHOCTh SHEPTOCOCPESIKCHHS U
cucTeMax TpaHCIopTa U HopMatuBHas 6a3a". CTyJeHThl HE00X0IUMO
pacnpeeneHus MOBTOPUTH TEOPETHUECKUI MaTepHall,
TEIJIOBOW SHEPTHU pa3o0paTth NpUMeEpHI PEIICHNS aHATOTHYHbBIX
2.4 BTopuuHbIe 13 4 3 6 3a71a4. IPOBECTU PAcUETHI 110 BAPHAHTY 3aTaHUS
SHEpPreTUYECKHe U cIeNaTh BHIBOABL. B kauecTBe 3amaHus
pecypehl UCTIONB3YIOTCS 33/1a4M, KOTOPhIE pa30uparoTcs
25 DHeprocOepekeHne B 12 4 2 6 Ha MPaKTHICCKHX 3aHATHAX
TEILIOTEXHOIOTHIX H3yuenue mamepuanog 1umepamypHbix
2.6 PammonansHoOe 11 4 3 4 UCMOUHUKOE:
UCTIONIb30BaHHE [1], 77 - 96; 145 - 352
SHEPIUH B 31aHUAX 1 [2],5-21;24 - 43; 161 - 170; 280 - 329
COOPYIKEHHSIX [3], 11 - 24; 43 - 53
2.7 DHeprocoepexeHne 8 2 2 4 [4], 77 - 96; 145 - 352
pu
ANEKTPOCHAOKEHUH
noTpeduTenei
3 DHeproayaur M y4yer 20 4 4 12 ITodzomoeka Kk mexyuiemy KOHmMpoao:
SHEPreTUIECKUX [ToBTOpeHe MaTepuaa Mo paszieny
pecypcoB "DHEeproayauT U y4eT SHePreTHIECKUX
3.1 YueT sHepreTHuecKux 9 2 3 4 pecypcoB"
pecypcoB Ilo020mo6Ka K KOHMPOIbHOU padome:
3.2 | OcHoBBI 3HEprOayaHUTA 11 2 1 8 N3y4yenue marepualioB 1o paszieiny

DHeproayur U y4eT SJHEpPreTHUECKHX PecypcoB
U MIOJITOTOBKA K KOHTPOJIbHOW paboTte

7




Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
"DHeproayauT U y9eT YHePreTHIECKUX
pecypcos"
Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OPHEHTHPOBAHBI Ha PEIICHI MHUHU3a/1a4 110
paszeny "AKTyaJbHOCTh YHEPTOCOEPEKESHHS 1
HopMartuBHas 6a3a". CTyJeHTH HE0OXOIUMO
MOBTOPUTH TEOPETHYECKUI MaTepHall,
pazo0path IpUMeEpHI PEIICHUS aHATTOTUIHBIX
3aj1a4. IPOBECTU PAcUYETHI 110 BAPHAHTY 3aAaHUs
u cacjiaTtb BBIBOABI. B kauectBe 3aJaHus
UCTIONB3YIOTCS 331241, KOTOPhIE pa3douparoTcs
Ha MPaKTUYCCKUX 3aHATUAX
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 87 - 90; 96 - 104; 352 - 373; 390 - 402

[4], 87 - 90; 96 - 104, 352 - 373; 390 - 402

OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 42 - 28 05 74 335
Hroro 3a cemecTp 180.0 42 - 28 2 - 0.5 107.5

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU MO KYPCOBBIM
npoektam/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii kKoHTpodb; [TA — npomexxyrouHas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. AkmyanvHocmb d9HepeochbepedceHus U HOpMamusHas 6aza

1.1. AkTyanbHOCTh pallMOHAIBHOT'O MCIOJb30BaHUs YIHEPIETUUECKUX pecypcoB B Poccuu u B
Mupe

OcHOBHBIE BHJIbI TOIUTUBHO-IHEPIeTUYECKUX PECyYpCOB, UX KIaCCU(PHUKAUS U EIUHUIBI
u3MepeHus. TemnoTBopHas CIOCOOHOCTh pAa3iIMYHBIX BUIOB TOIUIMBA. YCIOBHOE TOIUIMBO.
[TepBuunoe torumBo. Hedrsnoit skBuBanent. CTpykTypa 3HEPreTHKH CTpaHbl M aKTYalbHOCTb
paIMOHATBHOTO HCIIOIB30BAHMS YHEPrOPECYpPcOB. MHUPOBOI SHEPTeTUYCCKUHN OaslaHC, TEHACHIINN
ero u3mMeHenusi. OCHOBHbIE MPUYUHBI HEOOXOAUMOCTH 3 (HEKTUBHOTO HUCIIOJIB30BAHUS YHEPTHU B
Poccun. Duepretudeckuii 6ananc Poccuu u mepcrnekTuBbl €ro U3MEeHEeHHs. J[nHamMuKa TOILTUBHO-
SHEpreTHYecKoro OanaHca U MokazaTellu MoTpedieHus suepropecypcoB B Poccun u B Mupe. CBs3b
3 PEKTUBHOTO HCIOJIB30BaHUS TOIUTMBHO-IHEPTETUYECKHX PECYpPCOB M COCTOSIHHUS OKpY’Karomien
cpenbl. DHEProeMKOCTh BHYTPEHHETO BaJOBOrO0 MpOAYKTa. IIpHuYmMHBI BBICOKOrO yAEIBHOIO
norpebnenuss suepruu B Poccun. [lomsrtne mnoreHnmana »sHeprocoepexenus. IloreHnuman
sHeprocOepexkeHuss B Poccunm u myrtu ero peanusanuu. DyHKIMOHAJIbHAs CXeMa SHEPreTHUKU
ctpanbl. [IpuoputeTHOCTH 3HEprocoepexenus y norpedurenein TOP.

1.2. Metoabl u KpuTepuu OLEHKHU 3()(HEKTUBHOCTH MCII0JIB30BaHUSI SHEPTUN

banancoBble COOTHOLIEHUS JUIsl aHalM3a SHEpronorpediieHus. TemnoBble M MaTepUajbHbIE
OanmaHcbl. DKcepreTuyeckuil OanmaHc. DHeprobasaHchl MPOMBIIUICHHBIX HOpeanpusaTuid. OneHka
3 PEKTUBHOCTH HCIIOIB30BAaHUS OSHEPIMM HAa PETMOHAIBHOM, OTpPACI€BOM YpOBHSX, Ha
OPEANpUATHIX, B TEIUIOTEXHUYECKUX YycTaHOBKaX. OcHOBHbIe Kputepuu 3¢ddeKTuBHOCTH
ucnonp3oBanuss TOP. WX Buzabl M KpaTkas XapakTepucTHKa. TepMoaMHAMUYECKUE KPUTEPUU
3¢ (}EeKTUBHOCTH HCHOJIb30BAHUS BSHEpruu. TepMoAMHaMUYecKue KpUTEpUH APPEKTUBHOCTU
UCIIONIb30BaHus dHepruu. Kpurepun oCHOBaHHBIE HA IIEPBOM M BTOPOM 3aKOHAX TEPMOJAVHAMUKH.
Okcepretnueckuit  KIIJI.  TexHudeckue  (HaTypajipHble) — MokazaTenud  3ddekTuBHOCTH
WCIIOJIB30BAaHUsl HHEPIrUU. TEeXHOIOrM4ecKoe TOIUIMBHOE 4YHCIIO, KakK II0Ka3aTeiab IOJHOU
DHEPrOEMKOCTH TOTOBOM NPOAYKIHMH. ODKOHOMUYECKHE ITOKA3aTEIM OLIEHKH DHEPreTHYEeCKON
3¢ PeKTUBHOCTH.

1.3. HopmaTuBHO-IIpaBOBasi © HOpMaTUBHO-TEXHUYECKast 6a3a sHEprocOepekeHusl.
HopmupoBanue notpe6iieHus SHEpropecypcoB

HopmatuBHO-IIpaBoBasi 1 HOPMAaTUBHO-TEXHUYECKask Oa3a sHeprocOepexxenus. Hopmuposanue
pacxolia TOIUTMBHO-DHEPTEeTHUECKUX pecypcoB. HopmupoBanme NOTpeOJICHHS SHEPrOpecypcoB
3aHUSIMH M cOOpyKeHUsiMU. HopMupoBaHue sHEpropecypcoB MPOMBIIIIEHHBIMUA TOTPEOUTEISIMH.
HopmaTtuBHO-3KCIUTyaTallMOHHBIE TEXHOJOTMYECKHE 3aTpaThl M TIOTEPH TEIUIOBOW JHEPTrUU B
TEIIOBBIX CETSIX.

2. Memooui 3H€DZOC6€D€WC€HM}Z 6 menjiodrepzeniuKe U menjiomexrHoaiocuu

2.1. DHepreTrueckue OaMaHCHl MOTPEOUTENEH TOIUIMBHO-YHEPTETUUECKUX PECYPCOB

OCHOBHBIE TIPOMBINUICHHBIE M JKWIHUITHO-KOMMYHAJIbHBIE TIOTPEOUTENH HSHEPreTHUECCKUX
pecypcoB. Ux kpatkas xapaktepuctuka. OCHOBHBIE BHUIBI JHEPreTHUECKUX OamaHcoB. Mx
Ha3HadeHue. VICTOUHUKYM WX COCTaBICHUS. DHEPreTHUYECKU OamaHc perrnoHa. XapaKTepUCTUKA €To
OCHOBHBIX  COCTAaBJISIONIMX. OHEPreTHUecKuid  OamaHC  MPOMBIIIICHHOTO  MPEANpPUSTHS.
XapakTepucTHKa €ro OCHOBHBIX COCTAaBISIONIMX. PacmnpenesieHHe OCHOBHBIX  IMOTOKOB
noTpebIIIeMoil YHEPTUHN Ha MTPOMBIIITICHHOM MPEANPUITAN. DHEPreTUYECKUi OanaHc 3AaHUs U ero
OCHOBHBIE OCTaBJISIOIINE.

2.2. MeTtobl sHeprocOepexeHus pHu MPOU3BOCTBE TEIJIOBOM SHEPTHH



Bunbl MCTOYHMKOB TEMJIOBON SHEpruM. Buabl TemioBeIX anekrpudeckux craHuuil, ux KII/.
Cnoco6nr moBbIieHUs1 dHepreTuueckoi 3ddexkruBaoctn TOC. IlpenmymiectBa MU HEIOCTATKH
ABTOHOMHBIX MCTOYHUKOB 3Hepruu. Korenepauus u tpurerepauus. KIIJ[ xoTeabHOM yCTaHOBKH.
OcHOBHBIE 3HeprocOeperalomue MepOoIpUATUs A MapoBbIX U BOJOTPEMHBIX KOTJIOB B
IIPOU3BOJCTBEHHBIX KOTEJIbHBIX. METOI palMOHAIBHOIO PpaclpeleieHHs] TEIJIOBOM Harpy3Ku
MEXy KOTJIOarperaTaMy B IPOU3BOJACTBEHHON KOTEIbHOM.

2.3. DHeprocOepexeHne B cCUCTEMaxX TPAHCIIOPTA U PACIIPEAEICHUS TEIJIOBON IHEPTUU

OO6mue cBeneHUs O mepeAade TEIUIOBOM sHepruu. PannoHalbHOE 3HEPrOMCIONB30BAaHUE B
cucTemMax MPOU3BOJCTBA M paclpelesicHus 3HeproHocureneil. TemnoBble cetd. WX Buabl u
OCHOBHBIE AJIeMEHTbl. OCHOBHBIE BHJIbI IIOTEPh SHEPIMU U PECYPCOB B TEILIOBBIX ceTsax. [loTepu
SHEPTUU C TIOBEPXHOCTH H30JMPOBAHHBIX M HEU3OJIMPOBAHHBIX TPYOONPOBOAOB. Mephl MO HX
cokpaieHnto. OCHOBHBIE 3Tallbl pacyeTa MOTepPh YHEPTUU C MOBEPXHOCTU TPYOONPOBOIOB IMPHU
NOJ3eMHON OeCKaHAIbHOW W TpU KaHAJIbHOW mpokiazke. OCHOBHBIE STambl pacueTa MOTEPh
SHEPTUU C MOBEPXHOCTU TPYOONIPOBOIOB MPH Ha/A3eMHOM Mpokianake. [loTepu sHepruu u pecypcon
C yTCHKaMH TCIUIOHOCUTECIIA B TCIIJIOBBIX CCTAX. 3anaTI)I OHECPIrUH, CBA3AHHBIC C ICPCKAYHMBAHUCM
TEIJIOHOCUTENSI B TEIUIOBBIX ceTax. [loTepu sHepruu, CBs3aHHBIE C HAPYIIEHHUEM TEIUIOBBIX U
TUAPABINYCCKUX PEIKUMOB TCIIJIIOBBIX ceTeit. Mepm 10 UX COKpalICHUIO.

2.4. BropuuHbI€ YHEPreTUYECKHUE PECYPCHI

Bropuunsie snepreruyeckue pecypebl (BOP). X Buabl 1 kpaTkas XxapakTepuCTHKA. DKOHOMMUS
sHepru npu yruiuzauuu BOP. IlpuHnunuanbHble BO3MOXKHOCTH HMCIIOJIB30BAaHUS BTOPHYHBIX
sHEpropecypcoB. Meroasl ucnosib3oBaHue TemioBbix BOP. PereneparuBHoe u BHeEIIHEe
ucnoip3oBanue Temiotel BOP. Bropuunbie sHepreTueckue pecypchbl M30BITOYHOTO JABJICHUS.
Metonbpl HMX UCIONB30BaHUA. TemnoBble Hacochbl. VX Ha3HayeHWEe M MPUHLMN JEHCTBUSA.
Koaddunument tpanchopmanuu. VCTOYHMKM HHU3KOMOTEHLUUATBHOW TEIUIOTHI IS WX PabOTHI.
O6nactu npumeHeHusi. Mcnosib3oBaHWE HU3KOMOTCHIIMAIBHOTO TEIUIa C IMOMOIIBIO TEIIOBBIX
HAacOCOB.

2.5. DHeprocOepekeHHE B TEIUIOTEXHOJIOTHSIX

[TpuHIMIUATBHBIE CXEMBI TEXHOJOTHA U 00IAacTH WX MPHUMEHEHHs. BbrIcOKoTemmepaTypHbIe
TEIUIOTEXHOJIOTHYECKHE YCTAHOBKH. MeTOMbl JHEProcOCpeKeHHMs B BBICOKOTEMIIEPATYPHBIX
ycTaHOBKax. TemjaoBoi OamaHC BBICOKOTEMIIEPATYPHONH TEMIOTEXHOJIOTUYECKOW YCTaHOBKH.
Buemmnee wun PEreHCPaTUBHOC HCIIOJIb3OBAHUE BTOPHUYHBLIX OHEPICTUUCCKHUX PECYPCOB B
BBICOKOTEMIIEPATYPHBIX yCTaHOBKax. Hu3koTemmepaTypHbI€ TEIUIOTEXHOJOTMUYECKHUE YCTAHOBKHU.
DHeprocOeperaronx MEpONpHUsATAS B CYIIMIBHBIX ycTaHOBKaxX. CrocoObl YKOHOMHUHM YHEPTUU B
BBIMIAPHBIX U PEKTU(PUKAIIMOHHBIX YCTAHOBKAX.

2.6. PanionanbHOE UCMONIb30BAaHUE SHEPTUU B 3JaHUIX U COOPYKEHUAX

OcHOBHBIE TIOTEpU TEIUIOTHI 37aHMeM. [lyTH yMeHbIIEHHs TeIUIOBBIX MoTepb. CrocoObl
sHeprocOepexeHuss B 3aaHusAX. Kiaccudukanus Mep MO DHEProcOEpexeHHI0 B IKWIBIX U
OOIIECTBEHHBIX 3JaHMX. [IpUHIMIHUANBHBIE CXEMBbl CHCTEM OTOIUJICHHS, BEHTWISLHMU U
KOHIWUITMOHUPOBaHHUS Bo3ayxa. CrocoOBbl CHIDKEHHS HArpy3KH Ha CHCTEMY OTOIUICHHS 3aHMS.
OHeprocOepe)keHHE B CHUCTEMax BEHTWIILIMM W KOHIMIMOHMPOBaHUS. Peuumpkymsuus.
Hcmonp30BaHne TEIUIOTHl BEHTWJISIMOHHBIX BHIOPOCOB TMPH TOMOIIM PEKYIEpaTHBHBIX U
pereHepaTUBHBIX TEMJIOOOMEHHMKOB M TEIUIOBBIX HAacocoB. THIIOBBIE 3Heprocoeperaromye
MEPOTIPUSITHS B CUCTEMAaX TETUIOCHAOKESHHS 3/IJaHUI 1 OIICHKA WX dHeprocOeperaroniux 3pphexTos.

2.7. DHeprocOepexeHue Mpy EKTPOCHA0KEHUH TOTpeduTeneit
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OOmme cBeneHUs O CHUCTeMax »HleKTpocHaOkeHus. PeakTuBHas MomiHOCTh. KaudecTBo
anexkTposHeprun. Hanmpasnenus sHeprocoepexeHus B CHCTEMax 3JIeKTPOCHAOKEHUS.

3. Duepzoayoum u yuem 3Hep2emudecKux. pecypcos

3.1. Yyer sHepreTuyecKux pecypcon

3HayeHUEe ydera JHEpreTHYeckux pecypcoB. llpubopbl yuera TteruioBoii sHepruu. Coctas
TEIUIOCYETYUKA. YUeT TEIUIOBOW HSHEPrUM M TEIUIOHOCHUTENS B OTKPBITBIX U 3aKPBITBIX CHCTEMax
TEIUIOCHAOXKEHUS. YueT »ieKkTpudeckod »sHepruu. [Ipubopsl ydera TEmIOBOM »JHEPrud M
TerioHocuTens. OCOOEHHOCTH y4eTa TeMJIOBOM SHEPriH B Pa3JIMYHBIX CHCTEMAaxX TEMJIOCHA0KEHHUS.

3.2. OcHOBBI PHEpProayaAuTa

OHepreTryeckue OOCIEeNOBaHUS IPOMBIIUICHHBIX NpeAnpustuii. Buapl sHeproayauTa,
OCHOBHBIC 3Talbl OpPTraHU3allMM W MPOBEACHUS pabOT MO JKCIpecc-ayIuTy U YriyOJIeHHOMY
00CIIeZIOBaHUIO YHEPrOXO3SAUCTB NMPEeNNPUATUIl U opraHu3auuii. 3a7a4u, BUJbl U OCHOBHBIE 3Tallbl
sHeproayaura. Meronuka U OpraHusanus IpOBeICeHUs dHeporayauTa. IHCTpyMEHTaIbHbIN ayauT.
[TpubopHoe obecreyeHuss 53HeproayauTa. OHEpreTMYeckuil mnacnopt norpebuteneit TOP.
Ouepreruyecknii macropt 3aaHus. CoaepKaHuWe pacyeTHO-TIOSICHUTEIBHON 3amucku U (opm
nacropTa.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. 3. DHeprocbeperaroire MEpONPUITHS IIPU MPOU3BOICTBE Ter1oBo sHepruu. KI1J1
KoTJIoarperara OpyTTo 1 HETTO;
2. 11. BropuuHble 3HEpreTUYECKUe pecypchl U30bITOYHOrO naBienus. Jleranaep-
reHepaTOpHBIC YCTAaHOBKH;
3. 10. TennoBble BTOPUYHBIE SHEPTETUYECKUE pecypchl. VX HCIIONb30BaHHE C TOMOIIIBIO
TEIUIOBBIX HACOCOB;
4. 9. DHeprocOeperarone MEpoONpUATHs B TEINIOTEXHOIOTUHU. BrlnapHble yCTaHOBKY;
5. 8. DHeprocoOeperaronie MEpONPUITHS B TEIIIOTEXHOJIOTHH. CyIUIbHBIE YCTAHOBKH;
6. 6. DHeprocOeperarone MEpONpUATHUs IPU paclpeie]IeHnH TeraoBoi sHeprun. Ilorepu c
yreukamu. [ mapaBimueckas pa30aqaHCHPOBKA TEIUIOBOW CETH;
7. 5. DHeprocOeperaromye MEpOIpUITUs IIPU pacipeaeseHnH TeroBoil snepruu. Ilorepu c
MMOBEPXHOCTH TPYOONPOBO/IA;
8. 13. KomnokBuywm;
9. 2. AKTyaJIbHOCTb SHEPTrOCcOEPEKEHHS y TOTpeOuTemsi. JHeprocOepeKeHus u
DKOJIOTMYECKasl CUTYaIlUs;
10. 1.0npenenenre noTpeOHOCTH B SHEPTETUUYECKUX PECYPCAX B €IMHUIIAX YCIOBHOTO U
NEPBUYHOTO TOIUIMBA HA Pa0OTy TEXHOJIOTHYECKOTO 000pyI0BaHMs. Y CIOBHOE TOIIUBO U
DHEPTEeTUYECKUH OaraHC MPEeATPHUSITUS,
11. 14. DHeprocbeperaroiire MEPONPHUATHS B CUCTEMaX OTOIJICHHS] U BEHTUJISIINH;
12. 12. KonTpomabHas padora Ne2;
13. 4. DHeprocOeperarone MEpONPHUATUS TIPU IPOU3BOICTBE TEIIJIOBON YHEPTHH.
Hcnionb30BaHKe TEIIIOBOM 3HEPTUH MPOLYBOYHOM BOABI. ONTUMAIBHOE paclpeesICHUE
Harpy3ku MeXJy KOTJIoarperaraMu;
14. 7. KoutpomnbHas pabota Ne 1.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO
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3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

1. OOGcyxneHue marepuajoB IO Keiicam pasnena "AKTyaJlbHOCTh JHEProcOepexeHus u
HOpMaTHBHas O6aza"

2. OOcyxkneHHe MaTepuayioB MO0 Keicam pazgena "MeTonbl JHEProcOepeKeHHs B
TEIUIO3HEPTeTHKE U TEILIOTEXHOJIOTUH"

3. OOcyxaeHne MaTepHaloB IO KelicaMm paszzaena "DHeproayauT M Y4eT IHEPreTHUECKUX
pecypcoB"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeSyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTCUUILTAHEI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

3aIIaHUPOBAaHHbBIE PE3YIbTAThl 00YUYEHUS 110 TUCLUILIIMHE Kozs!
COOTBETCTBUHU C
(B COOTBETCTBHHM C pazneiiom 1) HWHJIUKAaTOPOB n3.1)
1]12] 3
3HaTh:
OCHOBHBIE ITOIXO/IbI K HOPMUPOBAHUIO HETaTUBHOT'O Komnoksuym/Kosmnokuym «Kpurtepun
BO3JIEHCTBUS OOBEKTOB NMPOPECCHOHAIBHOM 1E€ATEILHOCTH Ha VT-Ayics + + 9HEProdPPeKTUBHOCTH OOBEKTOB
OKPY>KAIOILYIO CpELy TEIUIOPHEPTETUKU U TEIJIOTEXHOJIOTUU U METOIbI
UX OLEHKN»
OCHOBHOH Y NOHATUIHBIN annapaT B 00J1aCTH 3KOJIOTMUECKON TectupoBanue/Tect o nexuusm «OCHOBHbIE
0€30MaCHOCTH M YCTOHYHMBOTO Pa3BUTHS TEPMUHBI U ONIPENEICHUS], IPUHIIUITUATIbHBIE
N-4vk-s + + CXeMBbI ¥ 3HeprodpheKkTuBHOE 000PYI0BaHHE
TEIJIOPHEPTeTUYECKUX U TEIJIOTEXHUUECKUX
CUCTEM»
OCHOBHBIE ITPUHIIMIIBI OOECTIEUEHUS IKOJIOTUYECKOM Konrponsnas pabora/Konrponsaas padora Nel
0€30IaCHOCTH U YCTOHYMBOTO pa3BUTHS V/T-Ayics + + «OrnpeneneHue 3aTpaT YJHEPreTUYECKUX PECYPCOB
) JUTsl 0OecTieueH sl TETJIOOHEPTeTUYECKUX U
TEIUIOTEXHUUYECKUX CUCTEM U 000pyIOBAHHUS»
HOPMAaTUBHO-TIPABOBYIO 1 HOPMATUBHO-TEXHUYECKYIO Konnoksuym/Komnoxsuym «Kputepuu
JOKYMEHTAINI0, UCIIOIb3yEeMYIO ITPH pa3padoTke 0O0bEKTOB V-l + + 9HEeprodPpPeKTUBHOCTH OOBEKTOB
TEIJIOPHEPTeTUKU U TETJIOTEXHUKU TEIJIOPHEPTETUKHU U TEMJIOTEXHOJIOTUN U METO bl
UX OLEHKN»
KJIacCU(UKALIMIO TOIUITMBHO-9HEPT€THYECKUX PECYPCOB, V-2 + + TectupoBanue/Tect «IlepeBo 3HEpreTUYECKUX
00J1acTH UX IPUMEHEHMSI U NIEPEBOJ] SPHEPTETUUECKUX BEJTUUNH ) BEJTMYMH»
IIPUHLMIIAAIBHBIE CXEMBI TEMJIOIHEPTeTUUECKUX U TectupoBanue/Tect o nexiusmM «OCHOBHBIE
TEIJIOTEXHUYECKUX CHUCTEM U 3HEProdp(eKTUBHOE TEPMUHBI U OIpeIeTeHHs], TPUHIIUITUATIbHBIE
00opy/ZI0BaHUE, TPUMEHSIEMOE B SHEPTeTHKE, N-2nk-1 + + cxeMbl U 3HeprodddekTuBHOE 000pYJ0BAHNE
npoMblnieHHoCTH U Ha o0bekTax KKX Komnoksuym TEIUIODHEPIreTUYECKUX U TEIIIOTEXHUYECKUX
CUCTEM»
MIOKAa3aTeIH dSHEPreTuueckon 3peKTHBHOCTH NI-4rx1 + + + | Komokeuym/Komroksuym «Kpurepun
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TEINIOOHEPTCTUUCCKUX U TCIIJIIOTEXHUYCCKHUX CUCTEM

sHeprodhHeKTHBHOCTH 0OBEKTOB
TETIOPHEPTETUKHU U TeTJIOTEXHOJIOTHH H METO IbI
UX OIICHKH»

MoKa3aTesy SHepreTnyeckoil 3 dekTnBHOCTH 000PYAOBAHMS,
IIPUMEHSEMOI'0 B SHEPreTUKE, IPOMBIIIJIEHHOCTH U Ha
o0bekTax JKKX, OanaHcoBble COOTHOIICHUS JIsS aHAIM3a

Komnoksuym/KomnokBuym «Kpurtepun
sHEeprodhHeKTUBHOCTH 0OBEKTOB
TEIUIOPHEPTETHKH U TETTIOTEXHOJIIOTUH U METO/IbI

AHEPTONOTPEOICHUS, TPUHIUIIBI PAOOTHI UA-2pmes UX OILICHKH»

sHEprocOeperaroniero 000pyI0BaHus, METOIBI yIeTa

TEIUIOBOU U 3JIEKTPUUECKON SHEPrun

Ymersb:

YUUTBIBATh IPUHLUIIBI YCTOWYMBOIO Pa3BUTHUS IIPU Komnoksuym/KosmnokBuym «Kpurtepun

MPOSKTHUPOBAHNY M HKCILTyaTallil OO BEKTOB -4 9HEProdPPeKTUBHOCTH OOBEKTOB

poeCCHOHATILHOM J1eATEbHOCTH HrAvics TEIUIO3HEPIreTUKH U TETJIOTEXHOJIOTUN U METO/IbI
UX OIICHKI»

MIPOBOJIUTH OIICHKY CTEIICHH HEraTUBHOTO BIMSHUS OOBEKTOB Komnoksuym/KomnokBuym «Kpurepun

po¢eCCHOHATILHOM 1eATEIbHOCTH Ha OKPY’KAIOIIYIO Cpey W/-4yics 9HEeprodPpPpeKTUBHOCTH OOBEKTOB
TETUIOPHEPTETHKH U TETTIOTEXHOJIOTUH U METO/IbI
UX OIICHKI»

OTIpEeEIIATh 3aTPAThl PA3IUYHBIX BUJIOB TOIUIMBHO- KonTponbnas padota/KontposnbHas padota Nel

HHEPreTHYECKUX PECYPCOB, HEOOXOAUMBIX JJIsl 0OecTeueHUs V-2 «OmnpezneneHue 3aTpaT SHEPreTHUECKUX PECYPCOB

paboTHI TEIUIOOHEPTETHUECKUX M TEIUIOTEXHHUECKUX CUCTEM ) JUTSE 00ECTICYeHHS TeTUIOIHEPTETUIECKUX H
TEIUIOTEXHUUYECKUX CUCTEM U 000pyIOBAHUS»

MIPOBOAMTH PacueThl MOJIE3HBIX 3aTpaT U MOTEPh KonTponbnas padota/KonTposbHas padbota Ne2

HHEPreTHYECKUX PECYPCOB Ha 00BEKTAX TEIIIOIHEPTETUKHU U «PacyeTpl 5KOHOMHH SHEPTUU OT BHEIPEHUS

TEIUIOTEXHUKH, COCTABIIATh U aHAJIM3UPOBATh dHepreTuueckue | MI-4rk-1 SHEprocOeperaroIuxX MEPONPUITUN B SHEPTETHKE,

0ayaHChl IPOMBIIUICHHBIX MPEANPUATHHA, TEXHOIOTHYECKUX npomslieHHOCTH U JKKX»

YCTaHOBOK, allllapaToB, 3JaHUN U COOPYKEHUN

OIIpeIeNIATh SKOHOMUIO SHEPIeTUUECKUX PECYPCOB IPH Komnoksuym/KosmnokBuym «Kpurtepun

BHEJIPEHUS YHEPTOCOEPETAIOMNX MEPOTIPUATHIMA, OTICHUBATh V-4 sHeprodhHeKTHBHOCTH 0OBEKTOB

HSKOHOMHYECKHUH 3((HEKT 1 FIKOIOTHYeCcKre IPEUMYIIEeCTBa OT ) TEIUIO3HEPTeTUKH U TETIJIOTEXHOJIOTUH U METO/IbI

WX BHEJAPEHHUS UX OIICHKI»

OIIpEeJIeNIATh 3aTPaThl PA3TUYHBIX BHIOB TOITUTUBHO- V=20 Komnoksuym/KosmnokBuym «Kpurtepun

SHEPTETUYECKUX PECYPCOB, HEOOXOMUMBIX JIJII 00ECTICUCHHS

sHEProdhHeKTHBHOCTH 0OBEKTOB
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paboThl 000PYIOBAHUS

TETJIOOHEPTETUKH U TETJIOTEXHOJIOTHH M METOTbI
UX OLIEHKI)
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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
8 cemecTtp

Dopma peanuzauuu: ITucbmenHas padora
1. Konrponbnas padora Nel «Ormnpenenenue 3aTpaT SJHEPreTHIECKUX PECYPCOB IS
o0ecreyeHns TeII0IHEPreTUYECKUX U TeIUNIOTEXHUYECKUX CUCTEM U 000pYyJOBAHUS»
(KontpomnwsHas pabota)
2. KonrponbHas padora Ne2 «PacueTbl 5)KOHOMUU 3HEPTUH OT BHEAPEHHS SHEProcOeperaroInx
MEPONPUATUH B d3HEpreTHKe, npombinuieHHOCTH U JKKX» (KonTponbHas padora)
3. Tect «IlepeBon sHepreruueckux Beanuun» (TectupoBanue)
4. Tect no nexkuusaM «OCHOBHBIE TEPMUHBI U ONPEENICHUS, TPUHLIUITUAIBHbBIE CXEMBI U
3HEeprodpGeKTUBHOE 000PYAOBAHUE TEINIOIHEPIETUYECKUX U TEIUIOTEXHUUYECKUX CUCTEM»
(TectupoBanue)

®dopma peanmsanuu: Y cTHas Gpopma
1. KommokBuym «Kpurtepun s3HeprodhHeKTHBHOCTH 0O0BEKTOB TEIIJIOIHEPTETUKU U
TEIUIOTEXHOJIOTHH U METOJIbI UX oleHKn» (KommokBuym)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOoUYHAs aTTECTALUS MO JUCIUIJIMHE

Oxzamen (Cemecmp Ne§)
OneHka ompenenseTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
crynentoB HUY «MBOW» Ha oCHOBaHWMM CEMECTPOBOM M IK3aMEHAIIMOHHOW COCTaBJISIONINX. B
MPUJIOKEHUE K TUIIJIOMY BBIHOCUTCS OLIEHKa 3a 8 ceMecTp.

B numiom BeICTaBIsIETCS OIICHKA 3a 8§ CEMECTP.

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

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 ITeyaTHBIE U YJIEKTPOHHBbIE H3TAHNS

1. DHeprocbepekeHre B TEIUIOPHEPTETHKE U TETIOTEXHOJIOTHIX : y4eOHHK JIJIsl BY30B 10
HarpasieHuto "Ternosnepreruka" / O. JI. lanunos, A. b. I'apsies, W. B. Sxosnes, [u np.] ; Pen. A.
B. Kimumenko. — M. : U3gatensckuii jom MOU, 2010. — 424 ¢. — ISBN 978-5-383-00363-3.
http://elib.mpei.ru/elib/view.php?id=4203;

2. Kynunos, A. A. DHeprocOepexeHne B TeIUIOPHEPreTUKe U TerioTexHonorusx / A. A. Kyaunos,
C. K. Buranmmnaa. — M. : MamuHoctpoenue, 2011. — 374 ¢. — ISBN 978-5-94275-558-4.;

3. DHeprocbepexkeHne mpu MPOU3BOJICTBE U paclpeIeIeHHH TEIUI0BOH sHepruu. (B mpumepax u
3a/ayuax) : yaeOHoe mocodue mo Kypey "DHeprocoepexeHre B TeII0IHEPTETUKE U
TeIIoTeXHONIOTusAX " Mo HarpasieHuto "TemnosHepreruka u teriorexuuka” / A. b. I'apses, U. B.
Sxosnes, I'. I1. [llanoBanosa, B. C. Ara6a6os, Ham. uccrnen. yu-t "M3OU" ; Pexn. }0. M. TlaBnos. —
M. : Uznparenbckuii jom MOU, 2012. — 64 ¢. — ISBN 978-5-383-00645-0.
http://elib.mpei.ru/elib/view.php?id=3563,;
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4. Hanmnos O. JI., I'apsieB A. b., fxosnes U. B., Knumenko A. B.- "DHeprocoepexenue B
TEIUIOAHEPreTUKe u TernoTexnonoruax", M3narensctBo: "U3narensckuit sjom MON", Mockaa,

2010 - (424 c.)

http://e.lanbook.com/books/element.php?pll_id=72344.

5.2 JIuueH31M0HHOE 1 CBOOO/IHO PacpoCTPaHsieMoe NPOrpaMMHoOe odecreyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema ceMmeicTpa Linux;
4. Buneoxondepenuuu (Maiiua, Coepmkas, BK u np);

5. Latex;
6. Notepad++;
7. Python.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurTerckas 6u0J1M0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. ba3za naHHbIX )KypHasioB m3nateabcrBa Elsevier - https://www.sciencedirect.com/
5. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

6. ba3za nannbix Web of Science - http://webofscience.com/

7. ba3za nannbix Scopus - http://www.scopus.com
8. 3BC "Koncyabrant cryaenta' - http://www.studentlibrary.ru/

9. Dnexrponnas oudmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

10. IopTaa oTKpHITHIX AaHHBIX Poccuiickoit Mexepamuu - https://data.gov.ru

11. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COLUAIBLHOI 3amuThl PO -

https://rosmintrud.ru/opendata

12. Ba3za OTKPBLITBIX TaHHBIX l'lpO(l)eCCI/IOHaJIbH])IX CTaHAApTOB MHHI/ICTepCTBa Tpyaa u
couuaabHoii 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

13. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3Butus P® -

http://www.economy.gov.ru

14. Ba3a oTKpBITBIX 1aHHBIX PochmamonnTopunra - http://www.fedsfm.ru/opendata
15. DnexkTpoHHas oTkpbITas 6a3a naHHbIX ''Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HaNMeHOBaHuUe
YueOHbIe ayAUTOPUH IS I'-400, YueOHas rmapTa, CKaMbsi, CTOJI MPEIO/IaBaTes,
[IPOBEICHHUS JIEKIIHOHHBIX ayIUTOpHUS JI0CKa MeJIOBas, KOMIIBIOTEPHAs CETh C

3aHSATHN U TEKYIIETO

BBIX0JI0M B MIHTE€pHET, MyJIbTUMEINHHBIN

KOHTPOJIA MPOEKTOP, IKPAH, KOMITBIOTEP
MePCOHAJIBbHBIN
Y4eOHble ayAUTOpHUH IS I'-405, Yuebnas rapra, CTOJ IPEnoAaBaresis, CTyl, 10CKa
MIPOBEACHUS IPAKTHIECCKUX ayIUTOpHS MenoBas

3ansatui, KP u KII

VYyeOHble ayAUTOPUH IS
MIPOBEJICHUS

I'-405, Yyebuas
Ay TOPUS

mapTa, CTOJ NpeunoJaBaTreiid, CTyJI, JOCKa
MEJI0Bas
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MPOMEKYTOUHOMN
aTTeCTaluu

IMTomemenus misa

HTB-303, JleknuoHHas

CTOJI KOMHBI-OTCpHBIfI, CTYJI, CTOJI

CaMOCTOSITENTHON PabOTHI ayuTopus MMCbMEHHBIN, BEIIANIKA I OEKIbI,
KOMIIbIOTEPHAs CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTED NIEPCOHANIBHBIN,
IPUHTEP, KOHAULIUOHED
[Tomemienus aus B-104-5, CTOJ, CTYI, IKa( I JOKYMEHTOB,
KOHCYJIbTUPOBaHMSI [TpenonaBaTenbckas KOMIIbIOTEPHAs CETh C BBIXOJIOM B
kag. "TMITY" HHTepHeT, KOMIIBIOTED NIEPCOHANIBHBIN,
JIOKYMEHTBI, ’KYpHaJbl, KHUTH, YUCOHUKH,
nocooust
B-104-6, CTOJI, CTYJI, KaQ SIS JOKYMEHTOB,
[IpenonaBarenbckas KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
kad. "TMITY" NHTepHeT, KOMIIBIOTEP MEPCOHAIBHBIN,
JOKYMEHTBI, ’KYpHaJIbl, KHUTH, YIeOHUKH,
nocooust
[Tomenienus i XxpaHeHus B-02, Apxus CTEeJUIaX I XpaHEHUs KHUT, CTOJI 1A

o0opynoBaHus U y4eOHOTO
WHBEHTAPS

pa60TbI C JOKYMCHTAaMH, CTYII
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

3HCpFOC6CpC)K€HI/Ie B TCINIOOHCPI'CTUKE U TCINIOTCXHOJIOTHUHU

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

KM-5

Tect «IlepeBox sHeprernueckux Benuuun» (TectupoBanue)

KonTponbaas padora Nel «Onpenenenne 3arpaT SHEPreTUIECKUX PECYPCOB It 00eCIIeUCHHUS
TEIUIO3HEPreTUYECKUX U TEIUIOTEXHUUYECKUX cucTeM U o0opynoBanus» (KonrponabsHas pabora)
Tect 1o nexkuusiM «OCHOBHBIE TEPMUHBI U ONIPEAEICHUS, IPUHIIUIINATIBHBIE CXEMBI U
9HEeprodpPeKTUBHOE 000PYAOBAHUE TEIUIOIHEPIETUUECKUX U TEIUIOTEXHUUYECKUX CUCTEM
(TectupoBanue)

KonrtponbHas pabora Ne2 «PacueTbl 5SKOHOMUU 3HEPTUH OT BHEAPEHHsI SHEProcOeperaroImnx
MEPONPUITHI B 3HEpreTHKe, npombinuieHHOCTH U JXKKX» (KonTponbHas padbora)
Komnoksuym «Kpurepun snepro3ppekTuBHOCTH 00BbEKTOB TEIIIOIHEPTETUKHU U
TEIUIOTEXHOJIOTMH U METO/Ibl UX oueHKn» (Komnoksuym)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Wnpnexc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4 S
paznena Henens 3 7 10 12 13
KM:
1 AKTYaJlbHOCTb SHEProcOepeKeHHsI U HOpMaTUBHAs

6a3a

11 AKTYaJlbHOCTh PallMOHAILHOTO MCIIOJIb30BAHUS + + + +
DHEPreTHUYECKUX pecypcoB B Poccuu u B mupe

12 MeTto/1bl ¥ KpUTEPUHN OLIEHKH 3(PPEKTUBHOCTU + + + + +
UCIIOJIb30BAaHUS SHEPTHH
HopmatuBHO-TIpaBOBasi 1 HOpMaTHBHO-TEXHHUECKAs

13 6a3a sHeprocoepexxenus. Hopmuponanue + + + +
oTpeOIEHUs] PHEPTOPECYPCOB

2 Metozabl SHEPTOCOEPEIKEHHS B TETUIOIHEPTETUKE U

TEIJIOTEXHOJIOTUU

21 OHepreruyeckue OagaHCchl HOTpeOUTENEH TOMINBHO- + + +
DHEPreTHYECKUX PECYPCOB

29 MeTOHLIVBHepFOC6epe}KeHI/I$I MIpH POU3BOJICTBE + + + + +
TEIJIOBON SHEPTUHU

23 DHeprocoepexeHue B CHCTEMaX TPAHCIOPTa 1 N + N +
pacnpeneseHus TEMIOBOW SHEPruu

2.4 BTopuuHbIe SHEPreTHYECKHE peCypChl + + +

2.5 DHeprocOepexKeHNe B TEMIOTEXHOIOTHIX + + +

26 ParmonanbHOe NCIIOIB30BAHUE SHEPTHH B 3JIAHUSX U + +
COOPYKEHHSIX

27 OHeprocOepekeHue MpH ANEKTPOCHAOKEHUN + +
norpedureneit
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OHeproayauT U y4eT SJHEPreTUUECKUX PECYPCOB

3.1 VYyeT 3HepreTHYecKux pecypcoB +
3.2 OCHOBBI 3HEproayauTa +
Bec KM, %: | 15 | 25 10 25 | 25
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