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Mporpamma aucumnnmHbl "Mpobnembl 3KONOro-aHaNMTUHECKOr0 MOHUTOPUHIA 3arpsa3HEHN okpyxatowel cpedbl”; 44.03.01
Megnarornyeckoe obpasoBaHne; OOLEHT, K.H. (oueHT) Carutosa P.H.

MporpamMmy avcumnnnHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Carmntoea P.H. Kadgeapa
XmMm4eckoro obpasoBaHust XuMmuydeckuin nHctutyt um. A.M. bytneposa , RNSagitova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

dopMUpoBaHME 3KONOrO-XMMNYECKOrO MUPOBO33PEHMS 1 METOA0NOMMN MOHUTOPVHIA OKPYXatoLei
cpeansbl.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas oncumnnnHa BktodeHa B pasgen " 51.B.0OB.14 OucunnnnHbl (Mooynn)" OCHOBHOW
obpaszoBartenbHoit nporpammel 44.03.01 MNepnarornyeckoe obpasoBaHNe N OTHOCUTCS K AMCLUUMNINHAM
no Boibopy. OcBanBaeTcs Ha 3 Kypce, 6 cemecTp.

Oucumnnuna 5.3.0B10. Mpobnembl 9K0N0ro-aHanMTUYeCKoro MOHUTOPUHIA 3arpsa3HeHNI
oKpyXarouen cpefbl OTHOCUTCS K BapnaTMBHOWN YacTu NMPOoPecCcnoHanbHOro uukna (GucumnnmHa no
Bblibopy). Kypc nmMeeT MMpoBO33peHYECKNIA XapakTep 1 onepupyeT AdaHHbIMK O rnobanbHOM
HapylweHU NPUPOAHOro 6anaHca TEXHOreHHON AeATEeNbHOCTbIO YeNoBeKa.

3. KomneTteHuum obyuatowerocsi, popMmupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL U
CK-13 BnageeTt MeTo4onornen XMMnM4eckom Hayku
CK-6 Bfiageet OCHOBaMM KOMNOULAHOM XMMUN

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

MECTO XMMUK B CUCTEME HAY4YHOIro 3HaAHUSA O 3alnTe OKpyXaroLwen cpenbl, OCHOBHblE COBPEMEHHbIE
Hay4Hble 3K0Noro-xmmMnyeckmne I'Ip06ﬂeMbI N NepcneKkTnBbl X PelleHns,;

2. DONTXEH yMeTb:

aHanManpoBaTtb CTeMNeHb 3arpsa3HeHNs oKpyXatowen cpedbl Ha OCHOBE NUTEPATYPHbIX AaHHbIX,
npobnembl yoaneHns 13 BOLHOW 1 BO3AYLHON cpen 3arpsi3HeHNA, CNoNb3ys NPUH-LUMbI
KONNOWUAOHON XUMUN;

3. OONXEH BnaneThb:

MEeTOLONOrnen aKonoro-aHannTN4ecKoro MOHUTOPWMHIra N KONNonaHO-XMMNM4eCKMMn MeTogammn
O4YNCTKWN BO34yXa U BOObl OT 3arp9|3HeH|/||7|;

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:

K oBNnageHunto KoninongHo-xmMmnM4eCKnMMm oCHOBaMK OXpPaHbl I'Ipl/lpOJJ,HOVI cpenhbl, mMeTogonoruemn
XUMUYECKUX UCCnenoBaHui.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLUMANHBI COCTABASIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMNANHDBI 3a4€eT B 6 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMnycKa K 3ayeTy
28 6annos.

86 6annos 1 6onee - "OTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);
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Mporpamma aucumnnmHbl "Mpobnembl 3KONOro-aHaNMTUHECKOr0 MOHUTOPUHIA 3arpsa3HEHN okpyxatowel cpedbl”; 44.03.01
Megnarornyeckoe obpasoBaHne; OOLEHT, K.H. (oueHT) Carutosa P.H.

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);
54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHomn paboTbl No AucUMnIMHe/ MOAyNto
TemaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Bupabl n yachbl
ay,aMTOpHOM paboThbl,

Paspnen
Hepens MX TPy A0EMKOCTb Tekywue coopmbl
N 'D'"Kn"g;lr;;:]v"l"b'/ CeMecTp cemectpa (B yacax) KOHTpOnsi
Nek ImI1pal(wwecmeJ1a6opaTop|-|b|e
L 3aHATUSA paboTbl
Tema 1. Ponb
COBPEMEHHOM XUMNN B y o
THbI ON

1./0co3HaHMM 0bLWeCTBOM 6 7 2 0 2 c onpoc

9KONOrn4yeckom

cutyaumu

Tema 2. OcHOBHblE

MOHATNSA

9KONoro-aHanuTn4eckoro YCTHbI onpoc
2. MOHUTOPUHra 6 8.9 4 0 4

3arpsA3HeHnin

oKpy>xatoLwen cpenbl
Tema 3. OcHOBHble
HanpaBneHns n MeToLbl

CHUXEHNS YCTHbI onpoc
3. 9KOJIOrn4yeckoro pucka 6 10,11 4 0 4
OT 3arps3HeHns
oKpy>Xatolen cpenbl
Tema 4. AHTponoreHHoe

BO3[eNCTBMNE Ha YCTHbI onpoc
4. NPVIPOHYIO CPey 6 12 2 0 4

Tema 5. Metononorus
3KONOro-aHanMTnyeckKord KoHTponbHas
5.|MoOHMTOpPWHra 1 ero 6 [13,14,15] 6 0 4 paboTta
WNHCTPYMEHTaNbHoe
obecneyeHmne

Tema . Itoroeas 3auert
" |doopma KOHTpONs 6 0 0 0

WNtoro 18 0 18

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. Ponb coBpeMeHHOW XMMUN B OCO3HAHUM O6LLLEeCTBOM 3KOJIOMMYECKOn CUTyaLum
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Skonoruyeckoe 3akoHonatenbcTeo Poccuiickon Pegepaumn. O6 oxpaHe okpyxarowei cpeabi.
BognHbiin kogekc PP. O6 oTxopax npomdsoacTtea u notpedbnexHms. O
CaHWTapHO-3aNuAaeMMonormiyeckom bnaronony4un Hacenexsus. O6 oxpaHe odepa barikan. O6 oxpaHe
atmocgoepbl Bosayxa. O cneumanbHbiX 9KONOrMYeckux nporpammax peabunmraumm panmaumnoHHO
3arps3HeHHbIX y4acTkoB Tepputopum (B pen. PenepanbHoro 3akoHa ot 30.12.2008 € 309-d3).
CoBpeMeHHbI 3aTan passuTus XMMUA U METOLOB aHanusa (2).

naboparopHasi pabora (2 4aca(oB)):
MpUpoaHble N30TOMbI U MOHU3NPYOLWEE U3NyYeHune (2).

KETPOHHBH
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Mporpamma aucumnnmHbl "Mpobnembl 3KONOro-aHaNMTUHECKOr0 MOHUTOPUHIA 3arpsa3HEHN okpyxatowel cpedbl”; 44.03.01
Megnarornyeckoe obpasoBaHne; OOLEHT, K.H. (oueHT) Carutosa P.H.

Tema 2. OCHOBHbIE MOHATUSI IKONOr0-aHaNIMTUYECKOro MOHUTOPUHIa 3arpA3HeHumn
oKpyXaroLien cpeabl

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

SKONOro-aHaNUTUYECKNIA MOHUTOPVIHT Kak cucTeMa HabnoaeHuiA, KOHTPONs, aHannaa u nporHosa ?
HeobX0AMMbIA KOMNOHEHT €4MHOI roCyAapCTBEHHOW CUCTEMbI 3KONOrMYECKOro MOHUTOPUHTA.
O6bekTbl MOHUTOPUHra. [NoHsATUE 06 akonoruyeckoi npobneme. AOHOBLIA MOHUTOPUHT. CUCTEMBI
MOHUTOPWHra (2). 9KONOro-aHanMTUY4eCKUA MOHUTOPUHT Kak qoopMa 1 METoL, N3y4YeHus
OKpyXatowen cpebl. IKONOrnmyeckm onacHole dpakTopbl. Bnok-cxema MOHUTOPUHra.
Knaccndgomkaums Buaos MOHUTOPUHra. Macwrtabbl NpoBeaeHS MOHUTOPUHIA OKpYyXXatowen cpebl.
OueHka cocTosHNS oKpyXatoLlern cpenbl, OoHOBbIE Nokasartenu. HopmaTtmebl kadyectsa
okpyxarouen cpenbl. Buabl 3arpsasHeHns okpyxatouern cpenbl. [MpenenbHo oonycTuMble
KOHUeHTpauun. MpeaenbHo fonycTuMble Bblbpoch! (2).

naboparopHas pabora (4 4aca(oB)):
OnpegneneHne cooepXaHus HATPATOB B NULWEBbLIX NPOAYKTax (4).

Tema 3. OCHOBHbIe HanpaBNeHUs1 U MeTOAbl CHUXEHMUS 3KOJIOrMYecKoro pucka ot
3arpsi3HeHus1 OKpyXatoLuen cpenbl

JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

KonnongHo-xmmmnyeckme oCHOBbI OXpaHbl OKpyxatowein cpeabl. OxpaHa aTMocepbl. A3po30nu.
MeToabl paspylweHns u ynasnnsaHus aspo3sonein. Metoapl noineynasnnBaHns (LUKIOH®DI,
ANEeKTPOOUNbTPLI, PUNbTPOaNEMEeHTbI). OxpaHa rmgpocdepbl. MeToabl O4UCTKN NPUPOLHBIX U
CTo4YHbIX BoA. CycneH3mun. Metoabl pasfneneHus cycrneHamin. Metoabl, OCHOBaHHbIE HA WOHHOM
arperaTmsHon yctonymsocTu. MexaHudeckne metonbl. Teopus retepokoarynsunm OepsaruHa.
MeprkmMHeTNYeCKas N OPTOKMHETUYecKas koarynsums. (2). Ounctka Bog 6e3 BBEAEHNS PEreHTOB.
dunbTpoBaHME Kak OPTOKNHETUYECKAs reTepokoarynsaums. 3aKkoHOMEPHOCTN MUKPOGooTaumum Kak
OPTOKMHETUYECKOM retepokoarynsunn. NpumeHeHne KkoarynsHTos. BeicokogucnepcHble
3arps3HEHMS C BbICOKOI arperatmBHOM yCTONYMBOCTLIO. Mpobnembl Bogooumctkn. Obwas cxema
Koarynauum sarpasHeHuii Bogpl. MexaHuaM CHUXeHUs uBeTHOCTM BoAbl. OXpaHa COCTOSHMSA MOYB.
KomnoHeHTbl 1 0bwme prsnyeckue ceoicTea noys. HebnaronpusatHble chakTopbl, yxyawarmowme
KayecTBO Noys. MeToabl NpenoTBpaleHns U NMKBUAAUUN BPe4HbIX MOCNEeACTBUMA B pe3ynbraTe
npUMeHeHns yaobpeHunii n aooxummukato. OxpaHa buocdpepbl. MpuHUMNBI CO34aHNS KOMMNEKCHBIX
ManoOTXOAHbIX TEXHONOrMin. Pa3paboTtka 3aMKHYTbIX LMKIOB MCMONb30BaHMS NPUPOLHbBIX PECYPCOB.
Hay4Hble 0CHOBbI 3DGPEKTUBHOIO UCMNOMb30BAHNS SHEPrOPECYPCOB; METOL 9KCEPreTU4ecKoro
aHanmaa. HayyHble npeanochbinkn peannaaumm KOHUENUUN YCTOMYMBOrO pas3BuTms obwecTtsa (2).

naboparopHasi pabota (4 4aca(oB)):

NccnepoBaHne ancopbumOHHbIX CBOMCTB MOYBbI (4).

Tema 4. AHTpONoreHHoe BO3OenUCcTBME Ha NPUPOOHYIO cpeny

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

"nobanbHble aKonornyeckne Npobnembl: HapyWweHne KNMMaTn4eckoro paBHOBECUS BCNEACTB/E

HakonneHus "nNapHMKoBbIX" ra3os, paspyLleHre 030HOBOro CNos, 3arpsi3HeHne NPUpPoaHbIX BO4,
HedpTenpogyktamn n ap. (2).

naboparopHasi pabora (4 4aca(oB)):
NcenenoBaHme BygoepHbiX CBOMCTB NOYBbI M €€ YCTONYMBOCTM K KMCNOTHBIM AOXAAM (4).

Tema 5. MeTop0norns 3K0NOro-aHaNIMTUYECKOro MOHUTOPUHIa U ero UHCTPYMEHTaNlbHOEe
obecneyeHue

JNeKuMoHHoe 3aHsitne (6 4yaca(os)):

Skonornyeckas aKCnepTN3a U MOHUTOPUHI 0O BEKTOB OKPYXatowWei cpeabl. IKOTOKCUKONOTMSI.
Knaccudomkaumnsa ToKCMKaHToB Mo cTerneHn onacHocTu. nokcuHbl. PagunoHyknuabl. Taxenbie
meTannbl. [ectmungbl. HopMmnpoBaHue kadyecTBa okpyxatouen cpenbl Pusmyeckme un
PU3NKO-XMMUNYECKNE METOLbI KOHTPONS 06EKTOB OKpyXatowel cpeapbl. MeTtoabl ot6opa npob u
NoAroToBKa MX K aHanuay. Metoabl onpeneneHns aKoToKCUKaHTOB (2). CNeKkTPOKOMMbIOTEPHbIE
MEeTOObl 9KONOro-aHanMTN4eCckoro MoHMTopuHra. MnkpoBonHoBoe 3o0HAMpoBaHne 3emMnun n3
KocMmoca. lNpumMeHeHue B Npypoaononb30BaHUW. SKONOro-aHanMTUYEeCKNA MOHUTOPUHT CTONKIMX
opraHnyeckux 3arpsasHutenei (2). buoceHcopbl. @epMeHTaTVBHBbIE METObI
9KO0JI0ro-aHanMTM4eCckoro MOHUTOPUHra. ViMMyHoxummnyeckune peakuumn. buoceHcopuka (2).
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Mporpamma aucumnnmHbl "Mpobnembl 3KONOro-aHaNMTUHECKOr0 MOHUTOPUHIA 3arpsa3HEHN okpyxatowel cpedbl”; 44.03.01
Megnarornyeckoe obpasoBaHne; OOLEHT, K.H. (oueHT) Carutosa P.H.

naboparopHasi pabora (4 yaca(oB)):

MpurotoBneHne 1 paspyweHme oucnepcHolx cucteM. OnpeaeneHne 3Haka 3apsaa KonaounaHom
4acTuLbl MO OENCTBUIO ANEKTPONNTOB (4).

4.3 CTpyKTypa 1 copepXxaHume caMoCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabl
N Paspen Cemect Hepens | camocTtositenbHoM [TpynoeMKOCTh ;‘:ﬂ%‘g‘;u;?:;zﬁg;
AducumnnuHel P cemecTpa pabortbl (B yacax) 260TbI
CTyAOEeHTOB P
Tema 1. Ponb
COBPEMEHHOWN XMW B
noaroToBka K o
1.l0co3HaHMKM 0bLWecTBOM 6 7 nggMo or? oc 4 YCTHbIA OnNpocC
9KOnorn4yeckom y y onpocy
cutyaumm
Tema 2. OCHOBHblE
NOHATUSA
9K0N0ro-aHannTN4ecKoro noaroToBka K o
2. THbIA on
MOHUTOPUHra 6 8,9 YCTHOMY Onpocy : ye onpoc
3arpsAa3HeHnn
oKpyxarluen cpenbl
Tema 3. OcHOBHble
HanpaeneHns n MetToapl
CHUXEeHUS NnoAroToBKa K o
. 10,11 THbIA On
3 9K0NOrM4yeckoro pmucka 6 0, YCTHOMY onpocy 8 ye onpoc
OT 3arpssHeHuns
oKpyxatluen cpebl
Tema 4. AHTpONOreHHoe
BO34ENCTBME HA NnoaroToBka K o
4, 12 THbI OnN
NPUPOOHYIO cpeny 6 YCTHOMY Onpocy 6 ye onpoc
Tema 5. MeTogonorus
9K0N0oro-aHannTN4ecKoro NnoAroToBka K
5.[MOHUTOpPWHra n ero 6 |[13,14,15|koHTpONBLHOM 10 Kglg;gganaﬂ
NHCTPYMEHTaNbHOE paboTte P
obecneyeHne
NToro 36

5. 06paaoBaTeanb|e TeXHONOrmu, BKnoyasi UHTepakTuBHbie oOpMblI 06yqe|-|v|9|

KoMmnbloTepHble (npeseHTaumm nekumin), Ananorosble (MHTePakTUBHBIA ONPOC, BbIMONHEHNE
ynpaxHeHU Ha NnabopaTopHbIX 3aHATUAX), BbINONHEHME NabopaTOPHbIX U KOHTPOSbHbIX PaborT.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHue
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Ponb coBpeMeHHOW XMMUN B OCO3HAHUM O6LLLEeCTBOM 3KOJIOMMYECKOM CUTyaLum
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 6 ns 11. 111 yHlf[
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Mporpamma aucumnnmHbl "Mpobnembl 3KONOro-aHaNMTUHECKOr0 MOHUTOPUHIA 3arpsa3HEHN okpyxatowel cpedbl”; 44.03.01
Megnarornyeckoe obpasoBaHne; OOLEHT, K.H. (oueHT) Carutosa P.H.

Skonorunyeckoe 3akoHoaatenbctBo Poccuiickoin Pepepaunn. O6 oxpaHe okpyxatowel cpeapl.
BonHbii kogekc Pd. O6 oTxomax npomasoactea v notpebnexus. O
caHuTapHo-anuaoemuonormyeckom bnarononydnm Hacenenms. O6 oxpaHe o3epa baiikan. O6 oxpaHe
atMocgoepbl Bosayxa. O crneumanbHbiX 3KONOrMYecknx nporpammax peabunmraumm panmaumnoHHO
3arpsa3HeHHbIX y4acTkoB Tepputopum (B pen. PenepanbHoro 3akoHa ot 30.12.2008 € 309-d3).
CoBpeMeHHbI 3Tan pasBuTMS XMMUA 1 METOLOB aHann3a

Tema 2. OCHOBHbIE MOHATUS 3KONOro-aHaNIMTUYECKOro MOHUTOPUHIa 3arpA3HeHumn
oKpyXaroLien cpeabl

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

OKONOro-aHanUTUYECKNIA MOHUTOPWHT Kak cucteMa HabnoaeHniA, KOHTPONs, aHann3a u nporHosa ?
HEeobX0AMMbIi KOMNOHEHT €4MHON roCyAapCTBEHHOW CUCTEMbI 3KONOrMYECKOr0 MOHUTOPUHTA.
O6bekTbl MOHUTOPUHTa. [NoHATUE 06 akonoruyeckor npobneme. OHOBLI MOHUTOPUHT. CUCTEMBI
MOHUTOPUHra. 9KONOro-aHanMTU4eCKNn MOHUTOPUHT Kak qoopMa 1 MeTOL U3YYeHUs OKpyXatowwei
cpenbl. IKONornyeckn onacHble goaktopbl. brok-cxema MmoHuTopuHra. Knaccudrkaums snoos
MOHMTOpPUHra. Macwrabbl NPoOBEeAEHNS MOHUTOPUHIA OKpyXatowei cpeabl. OueHka COCTOSHUS
oKpyXatoLen cpenbl, poHOBblE NokasaTtenn. Hopmatmebl Ka4ecTsa okpyxatowen cpeabl. Bugpl
3arps3HeHus okpyxatouwen cpefpbl. [pegensHo nonycTuMble KoHUeHTpauuu. MNMpenensbHo
LOMYCTUMbIE BbIOPOCHI

Tema 3. OCHOBHbIe HanpaBNeHUA U MeTOObl CHUXEHUS 3KOJIOrMYECKOro pucka oT 3arpsi3HeHus
OoKpyXatoLen cpenbl
YCTHbIA ONpPOC , NPUMEpPHbIE BOMPOCHI:

KonnongHo-xmmmnyeckme oCHOBbI OXpaHbl OKpyxatowein cpeabl. OxpaHa atMoctepbl. A3po30nu.
MeTonbl paspyweHus n ynaenmesaHus asposonein. Metoapl noineynaenvBaHns (LMKIOHDI,
ANeKTPOohUNbTPLI, PUNbTPOaNEMEHTbI). OxpaHa rmgpocepbl. MeToabl OYUCTKN NPUPOSHBIX U
cTo4HbIX BoA. CycneHamn. MeTtoabl pasneneHuns cycneHauin. Metoabl, OCHOBaHHbIE Ha MOHHOM
arperatmBHOW yctonumBocTn. MexaHuyeckume metoabl. Oumctka Bog 6€3 BBEIEHUS PErEeHTOB.
dunbTpoBaHME Kak OPTOKMHETUYECKAS reTepokoarynsaumns. 3aKOHOMEPHOCTN MUKPOGoNOTaLUmM Kak
OPTOKMHETUYeCKon retepokoarynsaunn. lNpnMmeHeHne koarynsHToB. BeicokogmcnepcHble
3arpsi3HEHUs C BbICOKO arperaTtMBHON YCTOMYMBOCTbIO. Mpobnembl Bogoounctkn. Obwas cxema
Koarynauum 3arpsa3HeHnii Bogbl. MexaHnaM CHUXeHUs LuBeTHOCTM BoAbl. OXpaHa COCTOSHMS MOYB.
KomnoHeHTbl n 0bwue domsnyeckne ceorictTea noys. HebnaronpusatHble oakTopbl, yxyawarowme
Ka4yecTBO noys. MeToabl NpenoTepalleHns 1 NMKBMaaumMm BpeaHbIX NOCNeacTBUA B pedynbtate
nprMeHeHns ynobpennii n apoxmmmnkatoB. OxpaHa brocdepsl. MprHUUIBI CO38aHNS KOMMNEKCHBIX
ManooTXOOHbIX TeXHONornii. PazpaboTtka 3aMKHYTbIX LIMKIOB UCMONb30BaHUS NPUPOOHBIX PECYPCOB.
Hay4Hble 0CHOBbI 3(PPEKTUBHOIO NCMOMb30BAHNS 3HEPrOpPeCcypPCOB; METO 3KCEePreTn4eckKoro
aHanuaa. Hay4Hble npeanochblikn peanMaaumm KOHLENUUM ycTon4meoro pasenTtims obuecTtsa

Tema 4. AHTpONoOreHHoe BO34eNUCTBME Ha NMPUPOLOHYIO cpeny
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

"nobanbHble 9KONOrMyeckne NPobneMbl: HAPYLIEHNE KNMMATMYECKOrO paBHOBECUS BCNEACTBME
HakonneHns "napHNKoBbIX" ra3os, paspyLweHne 030HOBOro CNos, 3arpsa3HeHne NpupoaHbIX BOL
HedoTenpoaykTamn u op.

Tema 5. MeTononorns 3Konoro-aHaMTUM4eCKOro MOHUTOPUHIa U ero UHCTPyMeHTaNbHoe
obecneyeHue

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Skonormyeckas akcrnepTnaa u MOHUTOPUHI 0O BHEKTOB OKpYXatowei cpenbl. IKOTOKCUKONOrMS.
Knaccugomkaumnsa ToKCMKaHTOB Mo cTeneHn onacHocTu. JunokcuHbl. Pagnoryknuabl. Taxenble
meTtannbl. [ectmumngbl. HopMmupoBaHue kadyecTBa okpyxawuen cpenbl Pusmyeckme un
PUINKO-XUMMYECKME METOLbI KOHTPONS 0O bEKTOB OKpyXatower cpeabl. Metoabl otbopa npob u
NoAroToBKa Mx K aHanmay. Metoabl onpeneneHns aKoToKCUKaHToB. CNeKkTPOKOMMbIOTEPHbLIE METOAbI
9KONOro-aHanMTU4eCckoro MOHUTopuHra. MnkpoBonHoBoe 30HANPOBaHNE 3eMnm U3 KocMoca.
[MprMeHeHne B NpUpPOA0NONb30BaHNN. DKOMOro-aHaNUTUYECKNIA MOHUTOPUHI CTOMKMX OPraHNYeckKumx
3arpsasHuTenen. buoceHcopbl. DepMeHTaTUBHbIE METObI 3KONOr0-aHaANMNTUYECKOrO MOHUTOPUHrA.
VIMMyHOXMMmYeckme peakunn. buoceHcopuka

Tema . UToroeasi oopma KOHTpOns
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Mporpamma aucumnnmHbl "Mpobnembl 3KONOro-aHaNMTUHECKOr0 MOHUTOPUHIA 3arpsa3HEHN okpyxatowel cpedbl”; 44.03.01
Megnarornyeckoe obpasoBaHne; OOLEHT, K.H. (oueHT) Carutosa P.H.

MpuMepHbIe BONPOCHI K 3a4eTy:

Tekywuii KOHTPOMb YCNEBAEMOCTN B CEMECTPAX NPOBOAMTCS B COOTBETCTBMU C paboymM NiaHoM.
MakcumanbHO BO3MOXHas cymma 6annoB B kaxnom cemectpe - 50. Hauncnernve 6annos yuntoiBaeT
paboTy CTyoeHTa B ayanTOpuK: BbiNMONHEHME 1 ochopMieHne nabopaTopHbix paboT, pesynbTarthl
KOHTPOJbHbIX paboT, TECTUPOBAHMS, YCTHOIO Onpoca.

I'IpOBepquble pa6OTbI NnpPoBOOATCA NOC/E BbIMONHEHUA PACHETHOIo N na6opaTopHoro npakTnkyma
no KOHerTHOVI Teme. B koHue ceMecCTpa CTyaeHTbl UMEIOT NMpaBo nepenncaTtb Heyaa4Ho
HanncaHHyo KOHTPOJIbHYIO pa6OTbI C uenblo ynyduweHna peaynbtarta.

3aueT aBnseTca NTOroBOW OLEHKOW NO pasaenam Kypca B COOTBETCTBYOLWEM cemecTpe. K 3aveTy
LOMYCKAKTCS CTyAEHTbl, KOTOPblE BbINOMHWAM U CAanu Bce nabopaTopHble paboTbl, Hanucanm
KOHTPOSbHbIE paboThl 1 B uTore Habpanu He MeHee 27,5 6annos. 3a4eT NPOBOAMTCS MO TEMAM,
0603Ha4YeHHbIM B paboyeli nporpaMmme B NMCbMEHHOM doopme. MakcuManbHO Konnm4ecTso 6annos,
BbloensieMoe 3a 3a4veT - 50 6annos.

BOI'IpOCbI Onga NnoAroToBkKM K 3a4eTy

1. Ponb COBpeMeHHOIZ XMMUN B OCO3HAHNM 0OWECTBOM 3KONOrMYECKOMA cutyaumn

2. Okonorumyeckoe 3akoHoaaTenbcTBo Poccuiickoih Penepaummn. Ob oxpaHe okpyXaroLlein cpeibi.
BognHbiin kopekc PP. O6 oTxopax npom3soacTea v notpedbneHms. O
caHuTapHo-anuaoemMuonormyeckom bnarononydnm Hacenernms. O6 oxpaHe o3epa baiikan. O6 oxpaHe
aTMocgoepbl Bosayxa. O crneumanbHbiX 9KONOrMYecknx nporpammax peabunmraumm panmaumoHHO
3arps3HeHHbIX y4acTkoB Tepputopum (B pean. PenepanbHoro 3akoHa ot 30.12.2008 € 309-d3).

3. CoBpeMeHHbI aTan pasBUTUS XM U METOLOB aHann3a
4. OCHOBHblE MOHSTUSI 9KONOro-aHaNMTNYECKOro MOHUTOPUHIA 3arpsi3HEeHNIA OKpyXatoLei cpeap

5. 9KONoro-aHanUTUYeCKMin MOHUTOPUHT Kak oopMa 1 MEeTOA M3YHEHNs OKpyXatolei cpeabl.
dkonormyeckn onacHble akTopbl.

6. bnok-cxema MoHuTOpUHra. Knaccndgukaums Buaos MOHUTOpUHra. Macwrabbl npoBeneHns
MOHMTOPUHIa OKpYyXatoLlen cpebl.

7. OueHka coCcTosHUA 0prxa+omeV| cpenbl, OHOBbIE NoKasartenu. HOpMaTI/leI KayecTBa
0pr>|<arou.le|7| cpenbl. Buabl 3arpsa3HeHuns 0|<py>|<a|ou.le|71 cpenbl. I'Ipe,ueano AonycTtnumble
KOHUEeHTpauunn. Hpe,ueano Oonyctnumble BbI6pOCbI

8. OcHOBHblEe HaNpaBneHNs 1 METOObI CHUXEHUS 3KONOrMYECKOro pncka ot 3arpsa3HeHns
oKpyxarowen cpebl

9. KonnongHo-xvMmnyeckme oCHOBbI OXpaHbl okpyxatowen cpenbl. OxpaHa atMocepbl. A3po30nu.
MeToabl paspylweHns u ynasnnsaHus asposonein. Metoapl noineynasnnBaHns (LMKIOH®DI,
SNEKTPOPUNBbTPLI, PUNBTPOSNEMEHTbI).

10. OxpaHa rugpocdpepbl. MeToabl 04MCTKM NPUPOLHBIX U CTOYHbIX BO4. MNpobnemMbl BOAOOUNCTKMN.
Obwas cxema koarynsauum 3arpsisHeHnin Boabl. MexaHn3M CHUXEHUS! LLIBETHOCTM BOAPbI.

11. OxpaHa cocTosiHMs noys. MeToabl NpeaoTBpaLLEHUS U NMKBUAALMN BPELHbIX MOCNEACTBUIA B
pesynbtate NPUMEHEHNS yo0bpeHNA N S00XUMNKATOB.

12. OxpaHa brocgoepsl. MpuHLMIBLI CO34aHMA KOMMNEKCHBIX ManoOTXOOHbIX TEXHONOMIA
13. AHTpOnoreHHoe BO34EeNCTBne Ha NPUPOLHYIO cpeay

14. nobanbHble aKonornyeckne Npobnembl: HapyLwWeHe KNMMaTn4eckoro paBHOBECUS BCIEACTBME
HakonneHnsa "napHKoBbIX" ra3os, paspyLeHre 030HOBOro CNnog, 3arpsa3HeHne NpupoaHbIX BO4
HedpoTenpooykTamu n op.

15. MeToo0n0rns 3Konoro-aHanMTMYeckoro MOHUTOPUHIA U ero MHCTPYMeHTanbHoe obecnedyeHune
16. Skonornyeckas aKcnepTn3a n MOHUTOPVHI 0O BEKTOB OKpYyXatowwel cpebl.

17. 9koToKcuKonormna. Knaccngpukaums TOKCUKaHTOB NO CTEeNeHn onacHoctu. HopmuposaHme
KayecTBa OKpyXalouwein cpepl.

18. CI'IGKTpOKOMI'IbIOTeprIe MeTO bl 3KOJSIOro-aHanImTn4eCckKoro MOHUTOPUHra. MI/IKpOBOJ'IHOBOG
3oHOnMpoBaHmne 3emnum 13 KkocMmoca. anIMEHeHI/Ie B npnpoaononb3oBaHnN.

19. DKONOro-aHaNUTUYECKM MOHUTOPUHI CTONKUX OpraHnyeckux 3arpsasHutenein. bBrioceHcopsl.

20. depMeHTaTUBHbIE METOAbI 9KONOr0-aHaNUTUYECKOro MOHUTOPUHra. VMIMMyHoXxumMmnyeckue
peakuun. buoceHcopuka
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Mporpamma aucumnnmHbl "Mpobnembl 3KONOro-aHaNMTUHECKOr0 MOHUTOPUHIA 3arpsa3HEHN okpyxatowel cpedbl”; 44.03.01
Megnarornyeckoe obpasoBaHne; OOLEHT, K.H. (oueHT) Carutosa P.H.

7.1. OcHOBHas nuTeparypa:

1. Tonanosa, O.B. Xumus okpyxatouwern cpenbl. [9nekTpoHHbI pecypc] / O.B. Tonanosa, J1.A.
MNMumHeBa. ? 9nekTpoH. AaaH. ? Cl16. : JlaHb, 2016. ? 160 c. ? Pexum poctyna:
http://e.lanbook.com/book/79332 ? 3arn. ¢ akpaHa.

2. Bonkos, B.A. TeopeTnyeckme 0CHOBbI OXpaHbl OKpyXatowen cpedbl. [ONeKTPOHHbIR pecypc] ?
OnekTpoH. gaH. ? Cl6. : JlaHb, 2015. ? 256 c¢. ? Pexum poctyna: http://e.lanbook.com/book/61358 ?
3arn. ¢ akpaHa. Bonkos, B.A. TeopeTnyeckme 0CHOBbI OXpaHbl OKpYXarolwein cpeabl. [DNeKTPOHHbIA
pecypc] ? OnekTpoH. oaH. ? CI16. : JlaHb, 2015. ? 256 ¢. ? Pexum poctyna:
http://e.lanbook.com/book/61358 ? 3arn. ¢ skpaHa.

3. 3onotos, t0.A. BBeneHune B aHanUMTUYECKYIO XMMUIO. [DNEKTPOHHbIN pecypc] ? SNeKTPoH. AaH. ?
M. : N3patenbcTBo 'labopatopust 3HaHuiA', 2016. ? 266 c. ? Pexum goctyna:
http://e.lanbook.com/book/84079 ? 3arn. ¢ akpaHa.

3. MaictpeHko, B.H. 3konoro-aHannTn4yeckmnii MOHUTOPUHT CTOMKMX OPraHn4yeckumx 3arpsasHuTene.
[OnekTpoHHbI pecypc] / B.H. MaiictpeHko, H.A. Kntoes. ? 9nekTpoH. aaH. ? M. : iapatenbcteo
'Nabopatopus 3HaHwiA', 2012. ? 323 c. ? Pexum gocTyna: http://e.lanbook.com/book/3163 ? 3arn. ¢
aKpaHa.

4. Kapnos, K0.A. MeTonbl npobooTbopa 1 npobonoarotoBku. [OnekTpoHHbIn pecypc] / KO.A. Kapnos,
A.T. CaBocTuH. ? OnekTpoH. aaH. ? M. : UiapatenbcTBo 'JlabopaTtopus 3HaHuit', 2012. ? 243 ¢. ?
Pexwum poctyna: http://e.lanbook.com/book/8699 ? 3arn. ¢ akpaHa

7.2. lononHutenbHasa nureparypa:

1. Opyros, KO.C. 9kcnpecc-aHan1a aKonorndeckunx npob : npakTmyeckoe pykoBOACTBO.
[OnekTpoHHbI pecypc] / KO.C. Opyros, A.l'. MypasbeB, A.A. PoaunH. ? OnekTpoH. aaH. ? M. :
MapatenbcTeo 'NabopaTopus 3HaHuit', 2013. ? 424 c¢. ? Pexum goctyna:
http://e.lanbook.com/book/3164 ? 3arn. ¢ akpaHa.

2. Opyros, 0.C. AHann3a 3arpsa3HeHHOM No4YBbl 1 OMacHbIX OTXO40B : NPakTUyeckoe PyKoBOACTBO.
[OnekTpoHHbIN pecypc] / HO.C. Opyros, A.A. PoguH. ? OnekTpoH. gaH. ? M. : UispaTtenbcTBo
'NabopaTopus 3HaHuit', 2013. ? 469 c. ? Pexum goctyna: http://e.lanbook.com/book/3165 ? 3arn. ¢
SKpaHa.

3. Tapacosa, H.I1. OueHka BO30ENCTBUS NPOMBbIWAEHHbIX MPEANPUATAIA Ha OKPYXatoLwyto cpeny.
[OnekTpoHHbI pecypc] / H.IN. Tapacosa, 5.B. EpmoneHko, B.A. 3anues, C.B. Makapos. ?
AnekTpoH. faH. ? M. : apaTenbcTBo 'NlabopaTtopusi 3HaHmit', 2012. ? 230 ¢. ? Pexum goctyna:
http://e.lanbook.com/book/3764 ? 3arn. ¢ akpaHa.

4. XaxaHuHa, T. . Xumusi okpyxatoweri cpenbl : y4ebHUK ons akagemmyeckoro bakanaspuata/ T.
W. XaxaHuHa, H. I". Hukntuna, J1. C. CyxaHoBa ; nog pea. O.TexH.H., npod. T. V. XaxaHunHon ; Hau.
ncenep. yH-1 'MUIT' . 2-e uaa., nepepab. n non. Mockea : KOpaiit, 2014 . 215 ¢. 17 aka.

7.3. UHTepHeT-pecypcChbl:

NHTEpPaKTUBHblE OopMbl 00yyeHms: - http://colloid.distant.ru/1-test.html
NHTEPaKTMBHblE DOPMbI 00y4eHUs: - http:/www.xumuk.ru/

KOMMblOTEPHOE TecTupoBaHue - http://colloid.distant.ru/1-test.html

nporpamMmmHoe obecneyeHune n MHTepHeT-pecypchl: - http://www.xumuk.ru/
nporpamMmmHoe obecneyeHme n NHTepHeT-pecypchl: - http://www.xumuk.ru/colloidchem/

8. MarepumanbHo-TexHUYeCcKoe obecrneyeHne oUCLUNIUHbI(MOAYNSA)
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CrpaHunua 9 n3 11. i oADMY TR



Mporpamma aucumnnmHbl "Mpobnembl 3KONOro-aHaNMTUHECKOr0 MOHUTOPUHIA 3arpsa3HEHN okpyxatowel cpedbl”; 44.03.01
Megnarornyeckoe obpasoBaHne; OOLEHT, K.H. (oueHT) Carutosa P.H.

OcBoeHune aoncumnauHbl "Mpobnembl 3KONOro-aHanMTUYECKOro MOHUTOPUHIA 3arpPsi3HeHNIA
oKpyxarlern cpeabl" npennonaraet UCNoNb3oBaHWe Cnenyowero MaTepuanbHO-TEXHUYECKOro
obecneyeHuns:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6onee 60 Yyenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMBI, a TaKXe MHTepPaKTMBHON TpMbyHbI Npenoaasatens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens siBNsieTCs KAYEBbIM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIOWNM BCE YCTPONCTBA B EONHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasatenb MMeET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLUMMW, MPaKTUYeCcKue
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 DOCTYMHOW ANSt HAX CPOPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-mMeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HaNNYun B
3NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnnoPoccurka", BocTyn K KOTOPOW NPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactasneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHoi
nuTepartypbl N0 ryMaHMTapHbIM HayKaMm, BKoYalowme B cedbs nybnmkaumm BeoyLwmx pOCCURCKNX
N30aTENbCTB ryMaHUTapHOW NnTepaTypbl, N3AaHNS Ha aHTINACKOM S3blKe BEAYyLWMX aMEPUKAHCKUX U
€BPOMNENCKMX N3[aTeNbCTB, a TakXe peakue 1 ManoTupaxHoie n3gaHns POCCUNCKMUX PEMMOHANbHbIX
By30B. OBC "BubnnoPoccurka" obecneunBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEOOX0AMMbIM ANs
obpasoBaTenbHOro nNpoLecca N3naHnsaM C UCNONb30BAHNEM MHHOBALMOHHBLIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPeOOBaHNAM hefepanbHbIX rOCYapCTBEHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB
Bbiclero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCA B HAMYUN B
9NEeKTPOHHO-bmbnmnoteyHon cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeaocTaBeH CTydeHTaM.
9BC "ZNANIUM.COM" conepXuT Npon3BeneHns KPpynHERLWNX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OPraHoB, Npenofasarteneii Beaylmnx By30B CTPaHbl, BbICOKOKBANNMPULIMPOBAHHbIX
CrneunanncToB B pasnnyHbix cpepax bnsHeca. doHn 6ubnmnoTekn COOPMUPOBAH C YHETOM BCEX
N3MeHeHNn 0bpa3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHuKM, y4ebHble nocobus, YMK,
MOHOrpadoun, asTopeddeparhbl, AMccepTauum, aHUMKIONeann, CNoBapu 1 CIPaBOYHUKMN,
3aKoHoAaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nepuoanyeckmue n3naHnsa n n3naHms,
BbiNyckaemble nanarenncteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSM doefepanbHbiX rocynapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BIO) HoBoro nokoneHus.

NmeeTcsa cneunannsnposaHHas nabopartopus, nekunMoHHas ayamtopus, nabopatopHoe
obopynoBaHue. NepeyeHb OCHOBHOMO y4ebHOro 060pyn0BaHNS: BbITSXHbIE WKAbl, CyWNIbHbIE
WwKadgobl, BECbI, nabopaTopHas nocyaa, TEPMOMETPbI, TUTPOBaNbHas yctaHoBka, pH-MeTpbl,
POTO3NEKTPOKONOPUMETP, KANUNNAPHbIA BUCKO3UMETP, MyNbTUMELNAHBIV NPOEKTOP, KOMMNbIOTEPHI,
HOYTOYK, KadpeLpanbHbl BMONNOTEYHbIN OOHA,.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 44.03.01 "Meparornyeckoe obpasoBaHne" 1 NPOGUII0 NOArOTOBKU XUMUS .
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Mporpamma aucumnnmHbl "Mpobnembl 3KONOro-aHaNMTUHECKOr0 MOHUTOPUHIA 3arpsa3HEHN okpyxatowel cpedbl”; 44.03.01
Megnarornyeckoe obpasoBaHne; OOLEHT, K.H. (oueHT) Carutosa P.H.

ABTOpP(bI):

Carutosa P.H.

" 201 r.

PeueH3eHT(bl):

"'mnbmaHwuHa C.A.

" 201 __r.
PernctpaumoHHblit HomMep DAEKTPOHHEH
Crtpannua 11 n3 11. il V_H___;:EEEPCHTET

ARl 5 AN O HHT AHATKTAHEC AR CHICTEMA K



