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B ¢denepanpHbIX TOCYTapCTBEHHBIX CTaHAApTax BBICIIETO OOpa3oBaHus [1],
obOpazoBatenbHOM ctanaapre TITY no nanpasiaenuto 13.03.02 “OnexktposHepreTuka
U DJEKTPOTEXHUKA” [2] 3aJ0KEeH psAl KOMIIETCHLHH, JTEMOHCTPUPYIOUIUX 3HAHUS
HKOJOTMYECKUX aCIEKTOB KOMIUIEKCHOM WH)KEHEPHON JAEsTENbHOCTH, BOIPOCOB
OXpaHsbl 310POBbS U O€30MACHOCTH KUZHEIEATEIbHOCTH.

JIJ1st OTICHKH KOJIOTHYECKUX KOMITETEHIIUHA aBTOPOM pa3pabdoTaH KeWc, KOTO-
pBIil MPENIaraeTcs MUCIOIb30BaThCAB KAaYECTBE IMPOMEKYTOUYHOM AaTTECTAllUH BBbI-
IMyCKHUKOB TEXHUYECKUX HANpaBiI€HUN TOMCKOroO MOJUTEXHUYECKOTO YHUBEPCUTE-
Ta/

[Tucanue keiica MOXKET OBITh IPEICTABICHO CIIEAYIONIEM 00pa3oM:

Ha tepputopuun peruona N B HeOOJIBIIIOM TOPOJKE C HACEJICHUEM Mopsiaka 15
THICAY YEJIOBEK HAXOAUTCA MENCIUIaBWIIbHBIA 3aBOJ MO IMPOU3BOJICTBY NEPBUYHOU
Meau. OObIYHAS TeMIlepaTypa YXOI[IIUX ra30B HauboJjee KpymHbIX IeYe Meernia-
BUJIbHBIX 3aBOJIOB JIOCTaTOYHO BEJIWKA. OTH TEIUIOBbIE HCTOYHHUKH OTJIMYAIOTCA
00JBIIMM BBIXOJIOM M KOHIIEHTparwuei sHepruu [3]. Ha paccmarpuBaeMom 3aBoje
MPEyCMOTPEHBI YCTAHOBKH 10 BTOPUYHOMY HCHO0JIb30BaHnio BOP, oOpazyromuxcs B
MpOILIECCE MOITYUYEHUS MEH.

Henopaneky OoT ykazaHHOTO 3aBO/Ia IPOTEKAET peKa, HUKE MO TEYEHHIO, KOTO-
POl pacrosiararoTcs Kujble ropoja.

[Ipu pon3BoICTBE KOHEUHOTO MPOYKTa HA 3aBOJIE B KAUYECTBE ChIPhS UCIIOb-
3YIOTCS CJIOKHBIE PYAbl, © TOMUMO MUHEPAJIOB MEIH B 3TUX PYJaxX COJIEPIKATCS CBH-
HEIl, MBIIIbSK, KaJIMUH, cepa U IPYrHe XUMUYCCKHE SIeMEHTHI [4].

B kayectBe TOmuMBa ISl TTOJYYEHHSI NMEPBUYHOM MEAW HA OJTHOM M3 CTaJIUM
TEXHOJOIMUYECKOro mpoliiecca [5] B KauecTBe TOIUIMBA UCHOJIb3yeTcs Ma3yT. MasyTo-
XPaHWIUIIE HAXOJIUTCS B HEMOCPEICTBEHHON OJM30CTH C CHIPHEBBIM CKIIAJIOM ME/I-
HOU pyAbI.

B pe3ynbTaTe aHTpONMOTeHHON OIIMOKH, MPHU 3aMOJHEHUU OJIHOTO U3 3 pe3ep-
ByapoB MazytoxpaHwivina npousouuia YC co B3phIBOM, MOBJIEKIIMM 3a COOOMU
HapyILIEHUE BCETO0 TEXHOJIOTMYECKOTO IMpOIlecca, pa3pylIeHHEe CTEHOK, OCTABIIMXCS
IBYX PE3€pBYapoB C Ma3yTOM. YJapHasl BOJIHA B3pbIBA BbIBEJIA U3 CTPOSI YCTAHOBKY
[0 BTOPUYHOMY HCIIOJIb30BAHUIO TEIUIOBOM SHEPIHM, a TaKXKe HApYIIMUJA LEJIOCT-
HOCTh TEXHOJIOTHYECKOTO anmnapara 1o nepepadoTKe ChIPbS.

Jisi cipaBKM: DHEPreTUYECKUe BBHIOPOCHI MOTYT CYIIECTBEHHBIM 00pa3zom
BJIMSITh Ha COCTOSIHME OKPYXAIOIIel cpelbl U 310pOBbe yenoBeka.Tak, aHamu3 BbI-
OpOCOB TEIJIOTH B aTMOC(HEPYOT COBOKYITHOCTH MTPOMBITIUICHHBIX 00bEKTOB MTOKA3bI-
BACT HAIMYHE PErMOHOB IUIOMABI0 10 10 ThIC. KM® ¢ TerUIoBbIAeIeHHeM oT 10 10
200 Br/m*. Pe3ynpTaToM Takoro TEIJIOBOTO BO3JCUCTBHS SBIAECTCS OOpa3oBaHUE
YCTOMYMBOIO «OCTPOBA TEILIOTHI» C Temmeparypoi, Ha 1-4°C npeBsllatonien ecre-
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CTBEHHYIO i1 BO3JYIIHON cpeabl. DTO NPUBOAUT K BOSHUKHOBEHHUIO B OCTPOBAaX
TEIUIOTHI TYMAaHOB, 00JIAYHOCTH, YBEITMYCHHUIO aTMOC(epHBIX 0caakoB [3].

B3P - BTOpHUYHBIE S3HEPTOPECYPCHL.

O6bem 1 pesepByapa Mazytoxpanuiuiia 160 ky0. M, CTENEHb 3aMOJTHEHHOCTH
pesepByapoB 80%.

JI1st ieMOoHCTpaly pe3yabTaToB 0Oy4YeHHs 00ydaroIMuMcs Ipe/jiaratoTcs 3a-
TAHUSA:

1. PaccMoTpeTh BO3MOXKHBIC JIJIsi perrnoHa NmociencTBus 1t Guiopsl u day-

HBI.

2. IlepeunciuTh BCE IKOJIOTMUECKH HEOJAroNMpUATHBIC, HA BaIll B3I, (ak-
TOpBI, 0Opa3oBaBiuecs B pe3yiabrare YC, criocoOHbIE HAHECTH YPOH PETH-
OHY.

3. Ykazarb, Kakue TOCIEICTBUS paccMaTpHBaeMas aBapvs MOXKET HAHECTH
3I0POBBIO JIFOJEH, TPOKUBAIOIINX HA TEPPUTOPUH peruoHa N?

4. KakumMu JOKyMEHTaMHu CIEAyeT PYKOBOJCTBOBATHCS MPH OMNpE/EICHUU
HKOJIOTHYECKO 00CTAaHOBKHM B PETMOHE U BO3JICUCTBUS Ha MECTHOE Hacelie-
Hue?

Takum 00pa3om, NMpeIOKEHHBIN KEHC HAIIPaBJICH Ha:

1. BbIsSIBIIEHHE CIOCOOHOCTH periaTh KOMIUIEKCHBIE MPOOJIEMBI;

2. ymeHue pabotaTth ¢ HHGOpMAIIHEH;

3. BBIABJIICHHE 3HAHWH OCHOBHBIX METOOB 3aI[UTHI MPOU3BOJCTBEHHOTO TEp-
COHajla W HaceJeHUs OT BO3MOXKHBIX MOCIEICTBUN aBapuii, KaTacTpod,
CTUXUUHBIX O€JICTBUIN YMEHUS UX UCTIOIb30BaTh;

4. y4er 3KOJIOTMYECKUX OTPAaHUUYCHUI MPU PELICHUH 3a]1a4;

5. pa3BUTHE CUCTEMHOIO MBIILJICHUS.

K kputepusiMm OlIEHKH BBIMOJHEHUSI O0YyJarOIUMCs Keiica MOTYT OBbITh: TOJIHO-

Ta OTBETOB Ha BOIIPOCHI C YUETOM CTAPTOBBIX YCIOBUH 3a/laHHs (OT HECOOTBETCTBUS
YCJIOBHSIM 3a/1aud JI0 TIOJIHOM, JIOTUYECKU BEPHOU MPOpadOTKU), KPEaTUBHOCTH (OT-
X0l OT TIaOJIOHHOCTH), MCIOJIB30BAHME HOPMATHBHBIX HOPM M CTaHIAPTOB (IO/I-
KpeIJIEHUE KaXKJI0T0 PelieHUsI HOPMAaTUBHON 0a30MIIPU HAJTUYHH), OLIEHKA PUCKOB (C
Y4ETOM aHajM3a IMOCICACTBUM NEHCTBUI) M T.J. 3aJlaHWe OLICHWBACTCS IO JCCSATH-
OaJITEHOM TIKae JJIs YIPOIIEHUS BKIIOYEHUSI B MaTepUalIbl TIPOMEKYTOYHOU aTTe-
CTaluu ypoBHA cPOpMUpOBaHHHOCTH KommeTeHIui.Heqoctatkom Takoro merona
OIICHUBAHUS SIBJISIETCS. OTCYTCTBUE OIBITA pa3pellieHrs CUTYallMu B peajbHbIX YCIIO-
BUSIX, HEJIOOIIEHKA TICUXO0JIOTHYECKOTO (JINYHOCTHOTO) (hakTopa U T.I.

B 3axmitoueHue cienad BBIBOJ O TOM, YTO (POPMHUPOBAHUE IKOJIOTHUECKUX KOM-
METEHUMI BO3MOXHO C MCIOJIb30BaHUEM case-studyB oOpa3oBaTenbHOM Mpolecce, a
TaKXEB OIICHKEPE3yJbTaTOB OOYy4YeHHUs] OYIyIIMX CHEHHAIUCTOB HHEPreTUYECKUX
HaIlpaBJICHUM.
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Abstract. The experience in the creation of modern educational programs for
engineers in the field of smart grids at National Research Tomsk Polytechnic Univer-
sity for the past three years has shown the need for upgrading a basic technical educa-
tion through the initiation of interdisciplinary courses such as Systems Engineering,
Policy Analysis and Management. Another way is the organization of Master Pro-
gram for Systems Engineering for all students, graduated from technical baccalaure-
ate programs. The latter initiative has been developed in the elaboration of master's
program "System analysis and management” (according to the Russian education
standard), which was agreed with the standards of international SEPAM program
(Systems Engineering, Policy Analysis and Management). The project have been pre-
sented at the annual forum where top managers of large and medium-sized Russian
companies were interviewed about present-day engineer priority qualities. The results
showed that the leaders of the industry share the view that in order to overcome the
economic stagnation the technical education should combine competencies of sys-
tems thinking and multidisciplinary approach. These contributions are valid for the
training of engineers for smart grids. It requires the further research for other sectors
of the economy and industry in the Russian Federation.

Keywords: economy, industry, stagnation, smart grids, education, competen-
cies, interdisciplinary approach, systems thinking.

Introduction. The higher education system, which forms the future engineers
on whose activity is directly related security and sustainable development of civiliza-
tion, is obliged to impart to students of technical specialties humanistic and interdis-
ciplinary way of thinking, because the application of scientific results is the question
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