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BbICILIEr0 00pa30BaHuA
«HaumonanbHbIA HCCIEeA0BATEIbCKUN YHUBepcuTeT «MIWN»
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Hanpasnenue noaroropku: 13.03.01 TennosnepreTuka U TeMJIOTEXHUKA

HaumenoBanue o0pa3oBaTesibHOI mporpaMmbl: Temio3HepreTuyecKue CUCTeMbl H HU(POBbIEC TEXHOIOTHH,
HHaTe/utekTyanbHas pacnpeaejieHHasi 3Hepreruka, I{udgpoBblie cucTteMbl ynpabjeHHsI TeXHOJIOTMYeCKUMH
npoueccamu

YpoBens 00pa3oBanusi: 6akaaaBpuaT

®opma 00y4eHHUsI: O4HASA

Pabouasi nporpaMmma QM CIUILIHHBI

IKOJIOT' U
Baok DT/
YacTb 00pazoBaTeIbHOI NPOrPaMMbI ®aKyJbTATHBHbIC THCIHUILIMHBI
HHaeKke IMCOUILNIMHBI 110 y4eOHOMY ILIaHY ®OTH.03

1 cemecTp — 2
TpynoeMKocTb B 3a4eTHBIX €IMHUIIAX

Yacos (Bcero) no yue0HoMy IJIaHy 72

1 cemecTp — 10 yacoB
Jlekuun p

1 cemectp — 10 yacoB
IIpakTHYeckue 3aHATHSA

JlabopaTopHbie padoThI y4eOHbIM IJIAHOM He Ipe1yCMOTPEHbI
KoHcynbTanuu no KypcoBomy npoekty/ padore y4eOHbIM IJIAHOM He Ipe1yCMOTPEHbI
CamocTosiTeibHas padoTa 1 cemecTp — 34 yaca

HpOM €XKYTOYHAA aTTeCTALlUA:

3a4er ¢ OLEHKOM 1 cemectp — 0,3 yaca
KonTtpous:
3ader ¢ OLEHKOH 1 cemectp — 17,7 uaca

BoJskexknii 2022



IMPOI'PAMMY COCTABWJIL:

JoueHT kahenpsl DHEPreTHKH % I".A. [Ipockynuna
(IODKHOCTD, y4€Has CTENEHb, YYEHOE 3BaHHE) (nmoanuce) (pacmu(ppoBKa NOJIHCH)
3aBenyromui kabenpoi DHEPreTHKU W E.I'. 3enuna
(HasBanme Ka(eIpsi) (To/mHCh) (pacmu(ppoBKa NOJNHCH)

PyxoBoauTens 06pa3oBaTebHOM MporpaMMbl TemIosHepreTHIecKre CHCTEMBI B IA(POBbIE TEXHO-
noruy, IHTeIUIeKTyalbHas pacipe/ieieHHast SHepreTuKa

3asenyrommit HAJI LT, k.1.H., oneHT W % M.M. CynranoB

(IO/DKHOCTB, y4eHas CTENeHb, Y9eHOE 3BaHHE) (pacmH(ppoBKa NOHCH)

PykoBomurens o6pazosarenbHOM nporpamMMel [Ind)poBbie CHCTEMBI YIIpaBiIeHHs TEXHOIOTHYECKHU-
MH IIPOIECCaMH

JoneHT kadeapsl DHEPreTHKH, <é 2____
K.T.H., IOIIEHT W.A. BonasipeB

(IOJDKHOCTB, YYEHas CTENEHb, YYCHOE 3BAHHUE) (noammce) (pacmu(poBKa NOANKCH)
COI'JIACOBAHO:
3aBeayrommii kadenapoi DHEPreTHKU W E.I'. 3enuna

(nazBanue Kadenpsl) (Toamucs) (pacmmuppoBKa NOJIKCH)



1. HEJIX U 3AJAYHN OCBOEHU A JUCIIAITIJIMHBI

Leanb ocBoeHusi TMCUMIUIMHBI COCTOMT B NPUOOPETEHHMU 3HAHUN M YMEHHUH IO 3KOJIOTMH, (OPMHPOBAHMHM HABBIKOB [0 I'PAaMOTHOMY IPUMEHEHHUIO
OCHOBHBIX IIOJIOKEHHH UCIMIUIMHBI, HAIpPABICHHBIX Ha IMOJydeHHE (DYHIAMEHTAIbHBIX 3HAHUH 00 JKOJOTMYECKHX CHCTEMaxX U OCOOEHHOCTIX X
(YHKIMOHUPOBAHUS B YCIOBUSAX aHTPOIIOTEHHOW HArpy3KH, pallMOHAIBHOM HCIOJIB30BAHUN MAaTEPHAIBHBIX U YHEPTeTHUYECKUX PECYpCOB, OPTaHU3allMH U
MIPOBEJIEHUH PadOT IO JTUKBUIAIMY MOCIEICTBUN aBapuid, KaTacTpo(Q, CTUXUIHBIX O€ACTBHMA.

3azlaanu AUCIHHUIIJINHBI ABJIAIOTCHA:

OCBOEHHE OCHOBHBIX TEOPETUUYECKUX MOJIOKEHUM Kypca SKOJIOTHH;

nproOpeTeHne NOHUMaHUs IPOOIIEM IKOJIOTHH, CBSI3aHHBIX C JIEATEIBHOCTHIO YEJIOBEKA;

OBJIQJICHUE YMEHUSMH JIOTUYECKH MBICIUTH, OOOCHOBBIBATH MECTO M POJIb DKOJIOTHUYECKMX 3HAHWUW B TMPAKTHYECKOW NEATEITHHOCTH JIIOICH,
Pa3BUTHU COBPEMEHHBIX TEXHOJIOTH; OMPENENSITh COCTOSHHE SKOJOTHYECKUX CHCTEM B TIPUPOJEC W B YCIOBUSX TOPOJCKHX U CEIBCKUX
MOCEJICHUH; TTPOBOIUTH HAOIOICHUSI 32 TPUPOJHBIMU M UCKYCCTBEHHBIMH DKOCHCTEMaMU C IIEJIbI0 MX OMMCAHUS W BBISBIICHUS €CTECTBEHHBIX U
AQHTPOTOTEHHBIX U3MEHEHUI;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIMOCOOHOCTEH 00ydaroImMXcs B MpoIecce U3ydeHHUs SKOJOTUU; MyTeH
Pa3BUTHUS IPUPOJOOXPAHHOMN AEATEIHHOCTH; B X0J€ pabOThI C Pa3IMYHBIMU UCTOYHUKAMU UHPOPMAIINH;

BOCITUTaHHE YOEKJIECHHOCTH B HEOOXOJUMOCTH PAlMOHAIBLHOTO MPHUPOIOTIOIL30BaHUS, OEPEKHOr0 OTHOIIEHUS K MPHUPOIHBIM pecypcam H
OKpY’Karolllel cpeqie, COOCTBEHHOMY 3/10POBbIO; YBaYKEHUSI MHEHHS ONIIIOHEHTA IPU 00CYKIEHUHU IKOJIOTUYECKUX MTPOOIIeM;

WCI0JIb30BaHNE MPUOOPETECHHBIX 3HAHUM U YMEHUU MO SKOJOTMH B MOBCEAHEBHOW >KM3HU JUISl OLEHKU MOCIEACTBHI CBOEH AeATelbHOCTH (U
NESITeIbHOCTH JAPYrHX JIIOZCH) M0 OTHOUICHHIO K OKpYXalollel cpeze, 3A0POBbIO APYrUX IO U COOCTBEHHOMY 3/10POBBIO, COOIIOICHHIO
MIpaBUJI TOBEICHUS B IIPUPOJIE.

@opmupyemble y 0Oy4aromierocs KOMIETEeHUHMHM U 3allaHUpOBAaHHBIC Pe3yJibTAThl O00y4eHUsl IUCIUIUIMHE, COOTHECEHHbIE C HHIAMKATOPAMU
JMOCTHKEHUS KOMIIeTEeHIUH



Koax u HauMeHoBaHue
KOMIIETeHIIUH

Kon u HauMeHOBaHHMe HHAMKATOPA
MOCTHKEHUS KOMIIeTeHIUH

3aniaHnpoBaHHBIE Pe3yabTAThI 00y4YeHH s

OIIK-2 Cnocoben
COOTBETCTBYIOIIUI ¢du3uKo-
MaTeMaTHYeCKUI arrapar,
METO/1bI aHaym3a u
MOJEIUPOBaHUS, TEOPETHUECKOTO
u AKCIEPUMEHTAIBHOTO
UCCIIEIOBAaHUS TpU  pelIeHU!U
npodeccroHalbHBIX 3a7a4

IMPUMCHATH

OIIK-2.5. lemoHCTpUpYET
MOHUMaHUe (PU3NUYECKHUX SBICHHUH
Y TIPUMEHSIET 3aKOHBI MEXaHUKH,
TEPMOIMHAMHKH, DIIEKTPUUYECTBA
Y MarHeTu3ma

3HATh:
- OCHOBHbIE 3aKOHOMEPHOCTH B3aUMOJECUCTBUSI COOOIIECTB HKUBBIX OPIaHU3MOB

(B TOM 4HCIIE — U YEJIOBEUECKOTO COLIMyMa) C IPUPOIHOU CPEIOiA;

- 0COOEHHOCTU BO3JIEHCTBUS Pa3HBIX OTpaciieldl XO3SHUCTBEHHOW IESTEbHOCTU
YeJIOBEKA Ha OKPYKAIOLIYIO CPery;

- OCHOBHBIE BU/IbI 3aTPSA3HEHUS OKPY)KAIOILIEH CpeJibl;

- TOCJEJICTBUS 3arpsi3HEHUS] OKpY)Kaolled MPUPOIAHON cpenbl JJs YeloBeKa U
HACEeJIEHUS B LIEJIOM;

- OCHOBHbIE ITYTH peaIn3aliy MPUPOJOOXPAHHON IEATEIbHOCTH;

- OCHOBHbIE€ HOPMATHBBI KAYECTBA OKPYXKAIOIIEH cpebl;

- OCHOBHbIE 3aKOHO/IaTeNIbHbIE aKThl POccUU U MEXTyHapOIHbIE COTJIAIICHUS.
yMeTh:

- IPaMOTHO AaHAJIU3UPOBATh M CAMOCTOATEIBHO M OILIEHMBATh HKOJOTHYECKYIO
cutyanuio B mupe u B Poccuu;

- BBISBJIATH (DaKTOphl PHUCKA OCHOBHBIX 3a00JIeBaHHN YEIOBEKA, CBSI3aHHBIX C
3arpsI3HEHUEM OKPYKAloLel NPUPOTHOU CPEIbI;

- lenatb 000CHOBAaHHBIE, TOKA3aTENbHbBIE BBIBOIBI;

- IUIAHUPOBATh TUIIOBBIE MEPOIPUATHUS IO OXPAaHE MIPUPOJIbI;

- pa3palaThiBaTh NPAKTHUYECKUE PEKOMEHAAMU IO COXPAHEHUIO MPUPOTHON
Cpenpl;

- MPUMEHATh HOPMAaTHBHBIC NMpaBoBble akThl Poccuiickoit denepanuu B chepe
3KOJIOTUH U 3/IpaBOOXPAHEHUS;

- CaMOCTOATEIBHO PadOTATh C y4eOHOI, HAYYHOI U CIIPAaBOYHOM JTUTEPATYPOH.




2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOI ITPOT'PAMMBI BO

JlucuuniauHa OTHOCUTCA K (paKyJIbTaTUBHBIM JUCIMILIMHAM.

JlucuuniaHa sSBIsSETCS BAXKHBIM IIarOM B OBJIQJICHUM CTYACHTAMHU JIFOOOTO MPO (Ui KOMIIETCHIIUSIMH 110 PUMEHEHHUIO METOJIOB OLICHKH MTPUPOTHBIX
($hakTOpPOB Cpelibl, ITIAHUPOBAHUS B 00JIACTH OXPaHbI MPUPOIBI, HABBIKAMH PAOOTHI C 3aKOHOJATSIILHBIMHA U MHCTPYKTUBHBIMHA MaTEepPHAIaMHU B 00JIACTH OXPaHBI
MIPUPOBI.

Pe3ynbrarel 0OyueHus, moaydYeHHbIE TPU OCBOSHUH JUCITUTIINHBI, HEOOXOAMMBI TIPU U3YUYECHUH CIEAYIOMNX TUCIHUILIINH: «be30macHocTh

JKU3HENIEATSIIHHOCTHY, « XUMHA», «DU3NKaY.

3. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHbI
3.1. CTpykTypa IMCUUIITHHBI
OO01mast TpyI0€MKOCTb JUCITUTUIMHBI COCTABIISIET 2 3a4E€THBIX €IMHMII, 72 Jaca.

Paszie) TUCIUIUIMHE] Pacnipenenenue TpynoeMKoCTH paszena (B yacax) 1Mo BUaaM ConeprxaHne caMOCTOSITETLHOU
. cc (v}
Ne dopma POMEKyTOUHOM e i S § y4eOHoit padoTe! paboThl
3 ) X 9 No .51
/i aTTeCTalluK 3 § é = Konrakraas p Konr- | © yKaSaHHelnga:;LTIOI;{E:;; nomn. 5.1 un
(no cemecmpam) o O | Jlex | IIp | Jla6 | KITP | MKKII | TTA pOJIb
N3yuenne TeopeTudeckoro u
BsaumonelictBue MIPAKTUYECKOr0 MaTepuaa:
TEIUIOAHEPTrEeTHYECKOTO 00hEKTa [g]’ CTp- ggg ﬁégflsss 210.226
1 | c oKpyXarolei cpeoii. 11 1 2 2 - - - - 7 - 1[3]’ CIP. 12783, L9799, 219ALD
BIITOJIHCHUEC NOMAIIHETO 3aJaHHUsA:
Kpurepuu olleHKH KayecTBa [4], ctp. 46-51, 68-71, 83-91, 92-97, 102-

OKpY’)Karolen cpeibl 111.

N3ydeHne TeopeTuuecKoro u

HeratusHoe Bo3zeiicTBHE HPAaKTHIECKOr0 MaTepraa:

IPOMBIIUICHHBIX [IPEANPHUATHI [5], cTp. 227-249, 250-273, 276-325
2 | Ha OKPYXAIOIIYIO Cpeny. 11 1 2 2 — - — — 7 - [6], cp. 277-298
OcCHOBHbIE HalIPABJICHUS MO €r0 EEIHOHHeII;T fggﬁgge{gfafggﬁrs 104
, CTP. - y - , - y -
CHIDRCHITO 198, 199-204, 205-211, 213-215, 216-222
3ammra aTMocQepsl. V3ydeHne TeOpeTHIeCKOro 1
9KOHOFI/I33HI/IH TMPAKTUICCKOT O MaTepuraja:
3 | TEXHOJIOTHYECKUX MPOIIECCOB 11 1 2 2 - - - - 7 - [5], crp.388-398, 399-416, 417-424
: [6], cp. 308-321, 326-339, 340-366
3aH_U/ITa FHHPOC(bepr' Brimonaenne JOMAIITHET O 3a/IaHUA.

WNuxenepHble pemeHus. [4], cTp. 224-231, 234-242, 260-265, 278-




Pazen nuciMmiinHel.

Pacnipenenenue TpynoeMKoCTH paszelia (B yacax) 1o Bujaam

ConeprxaHne caMOCTOSITEIbHOM

< o, .
No dopMa IPOMEKYTOUHOIH o : 51 § yueOHOM paboThI paboThl
- X 9 0 .51
n/n aTTecTaluu :g § 2 2 KonraktHas cp KoHT- (c YKa3aHH€1\§ Tga:;;();i:;? mom. 5.1 u
(no cemecmpanm) 5 % O | Jlex | Hp | Jla6 | KIIP | UKKII | TIA POJIB
CHIDKEHNE «OTXOIHOCTH)) 286
npeanpuaTuii. bezorxoanas
TEXHOJIOTHUS
CHIDKEHHE TEINIOBOTO H3y4eHne TeOpETHIECKOrO 1
BO3JICHCTBIS Ha OK a1o MPAaKTUIECKOTO MaTepraia;
c Ci CHIDKEHYE PYKAIOILYIO [6], cTp. 366-372, 374-386
peay. 5 [5], cTp. 425-455, 456-458, 459-468, 487-
4 | BHEproeMKOCTH NPEeANpPUITUH, 11 1 2 2 — — — — 7 — 496
KaK HallpaBJICHUEC Brinmonnenue njomaniHero 3agaHus:
pecypcocoepexxenus. Termno [4], ctp. 290-297, 309-313, 327-334
YTHIH3aIUOHHOE 000pyA0BaHUE.
DKOJIOTMYECKOE HOPMUPOBAHHUE. U3ydeHne TeOpeTHIECKOro 1
COCTOHHI/IC OK aro eI‘/'I chennl TMPAaKTUICCKOI o MaT€puala:
1 37I0DOBEE HaEzJiKeHI/IIS-{u peit [6], cTp. 391-395, 396-399
35 Aop ) [5], ctp. 502-506, 507-518, 519-525, 526-
KOHOMHYECKHE MEXaHU3MBbI
5 10 1 2 | 2| - - - _ 6 _ |37
paroHaJIBHOI'O BrinonHeHne qoMalIHero 3aJaHust:
PUPOAOIOJIHE30BAHUSA U OXPaHbI [4], ctp. 335-341.
OKpYKarollen Cpeibl.
DKOJOTUYECKU MOHUTOPUHT
3ayer NPOBOAUTCS B YCTHOU (hopMe 110
3auer 18 1 - - - - - 0,3 - 17,7 | pe3ynbraram ycrneBaeMOCTH COTJIACHO
mporpaMmMe 3adera
Hmoco 3a cemecmp 72 1 10 | 10 - - - 0,3 34 17,7




[pumevanue:Jlek — nekuuun; IIp — mpakruyeckue 3ausaTus; Jlab — mabGoparopusie paboTel; KIIP — ayauropHble KOHCYJIBTAlMM IO KypCOBBIM
npoekram/padoram; HMKKII — wHauBHOyanpHBIE KOHCYJABTALIMM IO KYpCOBBIM Tpoekram/paboram; IIA — mpomexyrounas arrectauus; CP —
CaMOCTOSITEIIbHASA pabota CTyIEHTA.



3.2.Kpartkoe coaep:xkaHue pa3ieaioB
1cemecTp

1.B3aumooeticmeue menniodnepeemuyeckozo 00vekma ¢ okpycarowel cpedou. Kpumepuu
OYEHKU Kauecmeda OKpyicarouell cpeovl

[IpobnemMbl  B3aWIMOJCHCTBHSI  DHEPIeTHKH ¢ OKpykaromeir  cpemoir.  CTpykTypa
TEIUIOPHEPTeTHYECKOW CHUCTEMBI TMPOMBIIIJICHHOTO MPEINPUSATHS C YYeTOM B3aUMOJCHCTBHUS C
OKpyXaromen cpenoi. VICTOYHUKM 3arpsi3HEHHsI OKPYXKAIOLIEH Cpelbl Ha TEIUIOOHEPreTUYECKUX
oObekTax. OleHKa BIMSHUS TEIUIOOHEPIeTUYECKUX CHCTEM Ha OKpykKaromryto cpeay. Cxema
B3aUMO/ICHCTBUSL 0OBEKTOB PHEPIETUKU C OKpyxkKarouleil cpenoit Ha npumepe TOC. PaccenBanue
HarpeTbiX BHIOPOCOB OT OAMHOYHOTO HMCTOYHWKA. KpUTEpHUM OLEHKH KauecTBa OKPY)KAIOLIEeH
cpenbl. Bozneiicteue TOC Ha OKpy»Karollyro cpeay.

2.Hecamusnoe 6o30eticmeue npomMuliuieHHbIX NPeOnpUsMULL HaA OKPYAHCAIOULYVIO CPEDY.
OcHogHble HanpasieHus O €20 CHUNCEHUIO

Bunel 3arps3HeHust okpyxkarwouied cpeabl. BoszgelictBue Ha arMmocdepy. DKOJIOTHYECKUE
MOCIIECTBUS  3arps3HeHuss arMmocdepbl. BosneiictBue Ha rujgpocdepy. OKOJIOTHYECKUE
MOCJIEICTBUS 3arps3HeHus rupochepsl. HanmpaBneHus MHXeHEepHOH 3alIuThl Onocgepsl.

3. 3awuma ammocgepol. Ixonocuzayus mexHonI02UYeCKUx npoyeccos. 3auwuma cuopocgepul.
Hnocenepnvie pewienus. Cruscenue «omxoonocmuy npeonpusmuti. bezomxoonas mexnonocus
DKOJIOTH3aNUsl TEXHOJIOTUYECKUX TMporeccoB. OYHMCTKAa Ta30BBIX BBIOPOCOB OT BPEIHBIX

npumeceil. PaccenBanue ra3oBbix BEIOpocoB B aTMocdepe. 3ammra ruapocdepbl. MeToapl 0UUCTKH
CTOYHBIX BOJA. OCHOBHBIC TIOHSATHS W ONpEACTCHHS Oe30TXOJHON TEXHOJIOTUH. be30TxoaHbIe
npou3BojicTBa. [IpuHIMIBI 0€30TXOMHBIX TexXHOJOTHH. CrocoObl MepepaboTKU W yTHIIN3AIuU
otxonoB. Knaccugukanus mMeTonoB nepepaboTKu TBepAbIX 0TX0A0B. CKiIaaupoBaHHE OTXOJIOB.
Yrunuzanus otxo10B. Ckuranue (TEpMHIECKoe 00€3BpEKUBAHKE) OTXOIOB.

4. CHuoicenue meniogoeo 8o30elicmeaus Ha OKpyicaouyio cpedy. CHUMCeHue dHepeoemMKocmu
npeonpusmull, Kaxk Hanpasneuue pecypcocoepecenus. Tenno ymunuzayuornoe 00opyoosanue.
[IpyHIMIBI CHIKEHUS TEIUIOBOTO BO3ACHCTBHS Ha OKpYXarollyio cpeny. CHIKEHHE TEIUIOBBIX

BbIOpOCOB. Vcmonb3oBaHMe YTHIM3allMOHHOTO oOopynoBaHusi. CHIDKEHHE HSHEPrOEMKOCTH
MpeaNpUATHI KaK HalpaBJIeHUE pecypcocOepeKeHusl.

5. Oxonoeuueckoe nopmuposanue. CocmosiHue okpysicaroue cpeovl U _300p08be HACENeHUS.
ODKOHOMUYECKUEe MeXAHUZMbL PAYUOHAILHO20 NPUPOOONONb308AHUSL U OXPAHbL OKPYHCAIOULeli cpeobl.
IKONI02UYECKULL MOHUIMOPUHS

'uruennyeckoe HOPMHUpOBAHME TMOKa3zareneil aTMocdepsl, rUApocdepsl, MOYBHI U MPOIYKTOB
nutanus. [IpenensHo momyctumbie koHueHtpanuu (IIJIK). IlpexenbHO momycTUMBbIE BBIOPOCHI
(ITAB). Ilpenensuo momyctumbie cOpockl (ITJC). CanutapHo-3anutabie 30HbI (C33). Dkosorus u
310poBbe uenoBeka. [IpupoanHbie U aHTpONOreHHbIE (DAKTOPBI, OMPEACISAIONIUE 3I0POBhE YETOBEKA.
WuauBuayanbHOe M TOMYISALHUOHHOE 30POBBE. ODKOJOTMYECKHE MPUHIMIIBI PAlMOHATBLHOTO
WCIIOJIb30BAHUSI  MPUPOAHBIX  PECypcoB U  OXpaHbl  mpupoibl. OCHOBBI  3KOHOMHKHU
MIPUPOIOIOIIBE30BAHUS. JKOJIOTHUECKUE TIATeKU. DKOJIOTUYECKUIT MOHUTOPHUHT.

3.3. Tembl NpaKTHYECKUX 3aHATHI

1 cemecTp

1. BsIOpOCHI 3arpsA3HSIONINX BEIIECTB aBTOTPAHCHIOPTHBIMU CPEJICTBAMH B aTMOC(hepHBIN BO3IyX
(2 gaca).

VYiep0 ot 3arpsizHeHust aTMOC(hEpbl KOTEIBHBIMU NMPEANPUATUAME (2 yaca).

DddexTuBHOCTH pabOTHI OUUCTHBIX COOpYXKeHUH (2 "aca).

VYiep0 ot 3arpsizHeHus BOA0eMOB(2 Jaca).

BrnusiHue 3meKTpoOMarHUTHBIX MOJIeH Ha IPUPOTHBIE IKOCHCTEMBI. DIIEKTPOMArHUTHBIE MOJIS
UCIOJb3yeMble B TIPOU3BOJCTBEHHBIX YCIOBHX (2 yaca).

okrwn



3.4 Tembl 1200paTOPHBIX padoT

JlaboparopHbie pabOTHl y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI.
35PIP

PI'P yueOHBIM MJIaHOM HE IPETYCMOTPEHBI.

3.6 TemaTuka KypcOBBIX IPOEKTOB/KYPCOBBIX padoT

KypcoBoii nmpoekT/kypcoBasi paboTa yueOHBIM IIAHOM HE TIPETYCMOTPECHEI.



3.7. CooTBeTCTBHE pa3/ie10B JUCHHUILIMHBI H (POPMHUPYEMBbIX B HUX KOMIIeTeHM I

Homep u HanMeHOBaHHUE Pe3yIIbTaTOB 00pa30BaHHs Unpexc Homep pasnesa TMCIMILIHHEI (B COOTBETCTBHM C 1. 3.1)
1 cemect DOopMBI KOHTPOJISA
10 JUCLUIUTNHE KOMIIETEHI] P
(B COOTBETCTBHH C pa3zeioM 3) un 3

3HaTh:

OCHOBHBIE 3aKOHOMEPHOCTHU B3aMMOJIECHCTBHA

COOOIIECTB KMBBIX OPraHW3MOB (B TOM YHCIE — U OIIK-2.5 T " .

N . T TOYHUKH 3arpsI3BHEHUST OKPYK 7}

YeJIOBEYECKOr0 COIMyMa) C PUPOJHON CPEeNIOi; CeT «HIeTo 3aTpASHCHIA OKPyHKaIOLIC
CpeJibl Ha TEeTUIOIHEPIeTHYECKUX 00bEKTax»

OCOOCHHOCTH  BO3ACUCTBUSI  Pa3HBIX  OTpaciel

XO35IICTBEHHOM  JEATEJBHOCTH  4YEJIOBEKa  Ha o

] OIIK-2.5 Tect «Buapl 3arps3HEHUsI OKPYKAIOLIEH Cpelbl.

OKPY’KaIOIIYIO Cpeay; : N N
BozneiictBue Ha atmocdepy. BoszaelictBue Ha
ruapocdhepy.  DKOJIOTHYECKHE  TOCIIE/ICTBUS
3arps3HeHus THApochepbD

OCHOBHBIE BHJIbI 3aTrPA3HEHUS OKPYKAIOLIEH CPEIIbl; OIIK-2.5 Tecr «3ammura Tunpocdepbl. MeTOABl OYMCTKH

TMIOCJIE/ICTBHS 3arPsI3HEHUSI OKPYXKarollel MPUPOAHON CTOUHBbIX  BOA.  OCHOBHBIE  MOHATUS U

cpenbl 1JIs YeJIOBEKa U HACEJICHUS B LIEJIOM; X oIpeieeHus 6€30TX0JHON TEXHOIOTHI

OCHOBHBIE TIYTH peEalH3allii IPUPOJOOXPaHHON

ym p H PHPOROOXP Tect «IIpMHIUIIBI CHUXKEHUS TEIIOBOTO
JIeATEIIbHOCTH; N
. | OIIK-2.5 BO3/IECTBUS HA OKPYKAIOILYIO CPEIy»

OCHOBHBIE HOPMATHBBI KadecTBa OKpYyXKaromen

cpensl;

OCHOBHBIE 3aKOHOZATENbHbIE aKkThl Poccnn M Mex- Tect «OCHOBBI 9KOHOMHUKH

JYHapOAHBIE COTIIAIICHMS MPUPOJOIONB30BaHUS. JKOJIOTHIECKUE TUIATEXKH.

e OIK-2.5 3ioiomqecmﬁ MOHHUTOPHHI»

YMmers:
Konrtponpras pabora

TPaMOTHO aHAJIM3UPOBATh M CAMOCTOSITENBHO U «OmpeneneHne Macchl BBIOPOCOB 3arpsi3HSAIOMINX

OLIEHWBATH YKOIOTHUECKYIO CUTYallIO B MUPE U B OIIK-2.5 BEIIECTB aBTOTPAHCHOPTHBIMH CpEICTBAMH B

Poccuy; aTMOC(EpHBIN BO3IYX»

BBISIBIIAT (haKTOPBI PUCKA OCHOBHBIX 3a001€BaHIN OITK-2.5 KonTponsnas pabora

YCJIOBCKA, CBA3AHHBIX C 3arpsAA3HCHUCM Opr)KaIOHICﬁ

«OrnerHka ymepOOB OT 3arps3HEHHsl aTMocgepsl




MIPUPOAHOH CpeBbl;

KOTCJIbHBIMU MPCATIPUATUAMI

Jc1aTb O6OCHOBaHHLI€, JO0Ka3aTCIbHBIC BBIBOJbI;

KonTponbnas pabora

IJIAHUPOBATH THUIOBBIE MEPONPUATHS TI0 OXPaHE OIIK-2.5 X «Pacuer >((PEKTUBHOCTH pPabOTHl  OYMCTHBIX
TIPHPOJIBI; ' COOPYKEHHID»
pa3pabaThIBaTh MPAKTHUECKHE PEKOMEH IAIIMH O KonTponbHas paGota
COXPAHEHHUIO TIPMPOTHOM CPeIbL; OIIK-2.5 X «O1enka yimep6a OT 3arpsS3HEHHS BOJOEMOB)
KonTponbnas padora
X «BnusHEE ~ JNEKTPOMATHUTHBIX — TONell  Ha
NPUMEHSTh HOPMATHBHBIE PABOBBIE AKThI pupomHEe  oKochcTemss | Pacuer  wacror
Poccuiickoit deneparuu B cdepe IKOTOTHH U OIIK-2.5 SMCKTPOMATHHTHOMO  TOM  HCMOMBSYEMEIX B
3/IpaBOOXPAHEHHS
P P TIPOU3BOICTBEHHBIX YCIOBUAX)
Bcezo uacos na pazoen oucyuniumb 1 1 1 1 10

(6 coomeemcmeuu c n.3.1)




4. KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHBIE OIEHOUYHBIE MATEPHAJIBI
JUISI TEKYIIETO KOHTPO.JIS1 YCOEBAEMOCTH U IPOMEKY TOYHOI
ATTECTALIMM MO JUCIHUATIINHE

4.1. Tekymuii KOHTPOJIb YCIIEBAE€MOCTH I10 JMCIUIIIHHE:

1 cemecTp
— TECTUPOBAHUE:!
1. Tect «McTOUHUKHU 3arpsi3HEHUS OKPYKAIOLIEH cpeibl Ha TEII03HEPTreTHYECKUX
00BeKTax»

2. Tect «Buapl 3arps3HeHUS OKpYXKaroliel cpenbl. Bo3aeiicTBue Ha atMocdepy.
BosnelicTBue Ha ruapocdepy. DKOJIOrHYECKUe MOCIEICTBUS 3arpsiI3HEHUS THIAPOCHEPHI»
3. Tecr «3ammra ruapochepsl. MeTo 16l OUMCTKHA CTOYHBIX BOJI. OCHOBHEIC MTOHSATHS
onpeseneHus: 6e30TX0THOM TEXHOJIOTHI)
4. Tect «IpuHIKIIBI CHUKEHUS TEMJIOBOTO BO3JCHCTBHUS Ha OKPYKAIOIIYIO CPELy»
5. Tect «OCHOBBI 5KOHOMUKH MPUPOIOTIOIH30BAHUS. DKOJIOTHUECKHUE TUIATEKH.
DKOJOTUYECKUI MOHUTOPUHI»
— KOHTPOJIbHBIE PabOThI:
1. KonrtpoapHas pabota «OrmnpeneneHne Macchl BBIOPOCOB 3arps3HSIONINX BEIECTB
aBTOTPAHCIIOPTHBIMU CPEJCTBAMH B aTMOC(HEPHBIN BO3IYX»
2. KontponpHas padoTa «OneHka ymepOoB OT 3arpsi3HeHHs aTMOC(hepbl KOTEIbHBIMA
MIPEANTPUATHIMI
KonTponbhas pabora «Pacuer 3¢(heKTUBHOCTH PaOOTHI OYUCTHBIX COOPYKEHUI»
KonTponpHas padota «OneHka ymepba OT 3arpsi3HEHUs BOJI0OEMOBY
KonTponpHas padota «BiausiHue 3/1€eKTpOMarHUTHBIX HOJIEH Ha IPUPOIHBIE SKOCUCTEMBI.
Pacder 4acTOT 3J€KTPOMArHUTHOTO MOJISl KCIIOJIb3YEMBIX B IIPOU3BOJCTBEHHBIX
YCIOBHAX»

ok w

bannbHO-pedTUHTOBAs CTPYKTYpa AUCHUILIUHBI ABISETCS IPUIOKEHUEM A.

4.2. IIpomMe:xxyToOUHAs aTTECTANMS M0 JMCHUIINHE (YACTH TUCUHUIJIMHBI):

1 cemectp
3a4eT C OLIEHKOMH.
OueHka ompezaensieTcs MO COBOKYINHOCTH PEe3Yy/lbTaTOB TEKYLIErO KOHTPOJISI YCIIEBAEMOCTH B
cooTBeTcTBUU C [lojoxkeHuem o GalIbHO-PEUTHHIOBOW cucTeMe AJs CTyAeHTOB (umuania HUY
«MBHW» B 1. BomkckoMm.

B MMPUIIOKECHUE K JUIIJIOMY BHOCHUTCS OLICHKA, ITIOJIYUCHHAs 3a 1 CEMCCTD.

IIpumeuyanue: OueHOYHBbIE MaTepUanbl MO JUCHUIUIMHE TNpPHUBEICHBI B (DOHIE OLEHOYHBIX
matepuanos OITOII.
5. YYHEBHO-METOJNYECKOE OBECIIEHEHHUE JUCIUITVINHBI

5.1. IleyaTHble W 3JTEKTPOHHbIE U3IAHUS:

1. Mapunyenko, A.B.Dxonorus [DnekTpoHHBIH pecypc]: yueOnuk / A.B. Mapunuenko. — 8-e
U3 ., cTep. - DIEKTPOH. TEKCTOBbIE JIaH. — CII6.: Jlanb, 2020.
https://biblioclub.ru/index.php?page=book&id=573333


https://biblioclub.ru/index.php?page=book&id=573333

2. Tynasxoa, O.B. Dxonorus.[ nekTpoHHBIH pecypc]: yuebHnoe mocobue / O.B. Tymskosa. —
2-e  w3n., CcTep. —  OJNEKTpoH.  TekcroBele  gaH. —  CII6.:  Jlams,  20109.
https://biblioclub.ru/index.php?page=book&id=575175

3. Beromxkun, A.I'.OCHOBBI HHXEHEPHOU IKOJOTUU[ DIEKTPOHHBIN pecypc]: yued. mocodue /
H.A. KpupomeunHn. — 2-¢ wu3A., cTep. DJEKTpoH. TekctoBble maH. — CII6.: Jlaws, 2021.
https://e.lanbook.com/book/152483

4. JlenucoB, B.B.Dkonoruss u oxpaHa okpyxatouieil cpenbl. Ilpaktukym. [DaeKTpOHHBIH
pecypc]: yuebnoe nocodue /B.B. Jlenucos, T.U. JIpoBoBo3osa, b.1. Xopymxkwuit A.I'. [u op.]. — 2-e
u3]1., cTep. — DIeKTPoH. TekcToBbie nan. — CI10.: Jlans, 2019. https://e.lanbook.com/book/124585

5. Kopooxkun, B.U.Oxonorus :Yueonuk / B.W. Kopobkun, JI.B. Ilepenenbckuii — 7-¢ u3zd. —
PocroB v//]: ®enunkc, 2004. — 576 c.

6. Ma3syp, N.U.Kypc nnxeneproii skonoruu: Yuebnuk / 1.U. Mazyp, O.11. MoniaBaHoB — 2-
e u3g. — Mocksa, 2001. — 502 c.

5.2 JII/IIICHZWIOHHOC n CB050)1H0 pacnpocrpansieMoe nporpamMmmMHoOe oﬁecneqe}me:
Microsoft Word, Microsoft Excel, Power Point.

5.3. UnTepHeT-pecypchl, BKIAKWYasA npodeccuoHaIbHbie 0a3bl JAHHBIX U MH(POPMALMOHHBbIE
CIIPaBOYHbIE CHCTEMBI:

Yuuepcuterckas napopmarronnas cuctema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-npaBoBas cuctema «Koncyabrant+» http://www.consultant-urist.ru

CrpaBouHO-TIpaBoBas cuctema «["apant» http://www.garant.ru

bazamanneix Web of Science https://apps.webofknowledge.com/

basa mannbix Scopushttps://www.scopus.com

[Topran oTKpBITEIX JaHHBIX Poccuiickont deneparuu https://data.gov.ru

baza oTKpbITBIX JaHHBIX MuUHHCTEpCTBA Tpyda W  COIMAJIbHOW  3amuThl PO
https://rosmintrud.ru/opendata

basa nannbix Hayunoit snekrponnoi oubmuorekn eLIBRARY.RU https://elibrary.ru/

baza naHHBIX podecCHOHANBHBIX CTaHAaPTOB MHUHUCTEPCTBA TPYla M COITMAIBHON 3aIlIUThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

basbl manHbpix MUHHCTEPCTBA SKOHOMUYECKOro passutus PO http://www.economy.gov.ru

basa oTkpeIThIX 1aHHBIX Pochurmonuropunra http://www.fedsfm.ru/opendata

DnexkrponHas 6a3a ganubix «M3marenscTBo Jlane» https://e.lanbook.com

denepanbHas TocylaapcTBeHHass WH(popManuoHHas cuctema «HaruoHanbHas 3JIeKTpOHHAsS
oubmmoTeka» https://H30.pd

HanumonaneHsiii moprain oHnaita ooyuenus «OTKpbiToe oOpazoBanue» https://openedu.ru

DnektponHas 6a3a manubix "Polpred.com O630p CMU" https://www.polpred.com

Odunmanbupiii  cadT DenepaabHOrO areHTCTBa M0 TEXHHUYECKOMY PETYJIUPOBAHHIO H
meTpostoruu http://protect.gost.ru/

DnextpoHnas 6ubnmnoreka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHBI

JIeKIMOHHbBIE U MPAKTUYECKUE 3aHATHUSA MPOBOJATCA B YUEOHBIX ayTUTOPHSIX, CHAOKEHHBIX
MYJIbTUMEIUMHBIMU CpPEICTBAMH JJIsI MHTEPAKTUBHOTO OOYy4eHHUs, 00OpYJOBAHHBIX HArJIsIIHBIMU
nocobusMu,  o0OpyloOBaHMEM  JuId  MOKa3a  oOyyamoluX  MaTepHajoB,  CpEICTBaAMH
3BYKOBOCIIPOM3BEJICHUS, TOCKOM ayJUTOPHOM, 000pyA0BaHUEM ISl MPEJCTaBICHHS Mpe3eHTalun
(T1a3MeHHas aHelNb, IEPCOHAIBHBIN KOMITBIOTED).


https://biblioclub.ru/index.php?page=book&id=575175
https://e.lanbook.com/book/152483
https://e.lanbook.com/book/124585
https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
https://нэб.рф/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://ntb.mpei.ru/e-library/index.php

IIpuioxenue A

BAJUIBHO-PEUTUHI'OBASI CTPYKTYPA JUCHUILJIMHBI

DKonorug

(Ha3BaHME JMCLIUIUIHHBI)

1 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONIPUATHI TEKYIIEr0 KOHTPOJS YCIEeBAeMOCTH 10 M CHUIJIMHE!

KM-1 Tect «McToYHHKH 3arps3HEHHSI OKPYKAIOIIEH CPEIbl Ha TETUIOIHEPTeTHUYECKUX 00bEKTax)

KM-2 Kontponbhas pabora «OnpeneneHie Macchl BHIOPOCOB 3arps3HSIONINX BEIECTB
ABTOTPAHCIIOPTHBIMH CPEICTBAMH B aTMOC(HEPHBIN BO3LyX»

KM-3 Tect «Buabl 3arps3aeHus okpyxkatolei cpepl. Bo3aeiictBue Ha atmocdepy. BozaelicTBue Ha
runpochepy. DKoIOrnIecKue Mmocie/ICTBUS 3arps3HEHHs THAPOCH ephbi»

KM-4 KontporbHas padora «OrieHka yiiepOoB OT 3arpsi3HeHHs aTMOC(HEPbl KOTEIIBHBIMU ITPEIITPUSTHSIMI

KM-5 Tecr «3amura ruapocdepsl. MeToabl OUUCTKH CTOUYHBIX BOZ. OCHOBHBIC TOHITHS U ONPEISIICHUS
0E30TXOJHON TEXHOJIOTHI)

KM-6 KontponbHas padora «Pacuer 3¢(eKTHBHOCTH pabOThl OUUCTHBIX COOPYIKEHHID

KM-7 Tect «IIpyHIUIBI CHUXKEHUS TEMJIOBOI'O BO3JIEUCTBUS HA OKPYXKAIOIILYIO CPEY»

KM-8 KontponbHas pabora «OreHka yiiepda oT 3arpsi3HEHUs] BOJIOEMOB)Y

KM-9 Tect «OCHOBBI 95KOHOMHUKH TTPHUPOIONOIE30BAHHUS. DKOJOTHICCKUE TUTATEKH. DKOTOTHICCKII
MOHUTOPHUHI»

KM-10  KourposbHas padota «BiusiHre 3JIeKTpOMarHMTHBIX 0JIeH Ha TIPUPOIHBIEC SKOCUCTEMBL. Pacuer yacror
3NEKTPOMArHUTHOTO OIS UCTIONB3YEMBIX B TIPOM3BOZCTBEHHBIX YCIIOBHSIX)

Bua npoMeskyTO4HOI aTTecTalMM — 3a4€T C OIEHKOM.

TpynoeMKOCTh TUCIUIIIIUHBI =2 3.€.

Howmep Paspen mucuuIuiMeel Wunexc|KM-1|KM-2 |KM-3 | KM-4 |KM-5|KM-6 |KM-7 |[KM-8 |[KM-9 |[KM-10| 3auer
pasznena KM:
BzaumoneiictBue
TEIIOOHEPT ETUIECKOr'0
1 00BEKTa C OKPYKAFOIIEH + | + +

cpenoit. Kputepuu oreHKku
Ka4yeCcTBa OKPY’KaOILIEH cpeibl

HeratuBHoe Bo3eiicTBHE
MIPOMBITIUTEHHBIX
NpEeAnpUATUNA Ha
OKPYKaOIIYO CPENy.
OcCHOBHBIE HAITPaBIICHUS 110
€ro CHIKEHUIO

3ammuTa aTMochepsl.
OKonoru3anus
TEXHOIIOTUIECKHIX TTPOIIECCOB.
3ammuta ruapochepsl.
WuxeHepHbIe pelIeHusl.
CHIWKeHUE «OTXOIHOTH»
npennpuatuid. besorxonnas
TEXHOJIOI U

CHIKEHHE TEIIOBOTO BO3JICH -
CTBUS Ha OKPYKaIOIIYIO

4 cpeny. CHuxeHue + | + +
SHEPrOEMKOCTHU MPEIIPUSITHH,
KaK HarpaBJIeHUE




pecypcocoepexenus. Temno
YTHIIA3aIHOHHOE
000pyI0BaHKE

DKOJOTHYECKOE
HopmupoBaHue. CocTosiHUE
OKpY’Kalolen cpeabl U
3I0pOBbE HACEIICHHSI.
DKOHOMUYECKUE MEXaHU3MBI
panroHaIBHOTO
IIPUPOIOIIOIB30BaHUS U
OXpaHbl OKPY’KAIOLIEH CPEBI.
OKoJIOrHYecKUil MOHUTOPUHT

MunumaibHbi 0aut 3a KM

60

MaxkcumManbHbIi 0asut 3a KM

12

12

12

12

12

100
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