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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

eanb AMcHUNJIMHBI:
Henpto aucuuranHbl « MOHUTOPUHT MPUPOIHBIX U TEXHOCPEPHBIX 0OBEKTOBY SIBIISETCS

dbopMupOBaHUE y CTYACHTOB CIOCOOHOCTH 3(G(EKTUBHO MPOBOJUTH MOHUTOPUHT U OLEHKY
COCTOSIHUSI TIPUPOJHBIX U TEXHOTCHHBIX CHUCTEM, MNPUMEHSS METOJbl M TEXHOJOTUU ISt
oOecrieueHUss UX O€30MACHOCTH, COOIIOACHUS JKOJIOTUYECKUX HOPM M MpeIoTBPALCHUS
HEraTUBHBIX MMOCJIEACTBUI I OKPY>KAIOIIEH Cpe/Ibl U 3/I0POBBS YEJIOBEKaA.

10.

3agauu y4eOHOM TUCHUIIINHBI

N3y4yenue NpUHIMIIOB U METOA0B MOHMTOPUHIa: O3HAKOMHUTH CTYJCHTOB C
OCHOBHBIMH NPUHLIUIIAMH U METOJIaMU MOHUTOPUHTA PUPOIAHBIX  TEXHOC(HEPHBIX
00BEKTOB, BKJIFOYAsi METO/IbI COOPA JAHHBIX, aHAJIN3 U MHTEPIIPETALUI0 HH)OPMAIIH.
[ToHATB, KaK 3TH METOJIbI CHOCOOCTBYIOT O0ECIIEYCHHIO OE30MACHOCTH U YyCTOWYHBOCTH
00BEKTOB.

AHaJM3 NPUPOJHBIX U TEXHOTeHHBIX cucTeM: HayuuTh cTy1I€HTOB IPOBOIUTH
CHUCTEMHBIN aHaJIN3 PUPOJHBIX U TEXHOTEHHBIX CUCTEM, BBISBIISITH IOTCHIIMAJIBHBIC
YIPO3bl U PUCKHU, OLICHUBATH BIMSHUE PA3IMYHBIX (DAKTOPOB HA MX COCTOSHUE.
Pa3zo0patbcst B MEXaHM3Max B3aUMOJECHCTBUS Pa3IMUHBIX 3JIEMEHTOB CHCTEM.

OueHka 3K0JI0rH4eCKMX U TeXHOCHEPHBIX PUCKOB: Pa3BUTh y CTYJIEHTOB HAaBBIKH
UCHTU(PUKALMY, aHAIU3a U OLIEHKU 3KOJOIMUYECKMX M TEXHOT€HHBIX pUCcKOB. HayunTh
IIPUMEHATH METO/Ibl KOJIMYECTBEHHON U KAYECTBEHHOM OLICHKU PUCKOB IS
IIPEIOTBPALICHUS U MUHUMHU3ALMY OTEHINAIbHBIX HETaTUBHBIX I1OCJIEICTBUM.
IIpuMeHeHne COBPEMEHHBIX TEXHOJIO0IHM MOHMTOPHHTIa: [I0ATOTOBUTE CTYIEHTOB K
MCII0JIb30BaHUIO COBPEMEHHBIX TEXHOJIOTMH MOHUTOPHUHI A, TAKMX KAaK TUCTaHIIMOHHOE
30HUPOBAaHUE, ABTOMATU3UPOBAHHBIE CUCTEMBI KOHTPOJISI, U CEHCOpPHBIE ceTH. OLIEHUTh
uX 3QPEKTUBHOCTD U BIMSHUE HA yIy4llIeHUE CUCTEM MOHUTOPHUHTA.

Pa3paboTka cucTteM MOHMTOPHUHIA U Npeaynpe:xkaenus: Hayuurs cryneHToB
pa3pabaTbIBaTh U BHEIPATH CUCTEMbl MOHUTOPHHTA U IPEAYIPEKICHUS, BKIIIOYast
IIPOEKTUPOBAHUE, PEATU3ALUIO U OLIEHKY cucTeM. [IOHATh Ba)KHOCTh MHTETPALIMU
Pa3IMYHBIX TEXHOJIOTMHM U METOJOB B IPOLIECCH] MOHUTOPUHTIA U yIIPABJICHMUS.

AHaJM3 JaHHBIX U NPUHATHEe pemieHuii: CHopMUPOBATh y CTY/IEHTOB HABBIKHM aHAIHM3a
JTAHHBIX MOHUTOPHHIA, UHTEPIPETALUN PE3yIbTaTOB U MPUHATUS 000CHOBAHHBIX
pemenuid. Hayunts ncnonb3oBath JaHHBIE AJIs pa3pabOTKU peKOMEeHAAIH 1
MEPOTNPUATHIA MO YIYUIIEHUIO COCTOSHUS OOBEKTOB.

Co0ir0aeHne 3K0JI0rH9eCKHX HOPM M cTaHAapToB: O3HaKOMUTH CTYAECHTOB C
DKOJIOTMYECKMMHU HOPMaMH U CTaHAAPTaMH, BIUSAIOIMMY HAa MOHUTOPHUHT U YIIPABJICHUE
IPUPOJHBIMU U TEXHOT'€HHBIMU cucTeMaMu. [IoHATh, Kak cOOII0IeHIE STUX HOPM
CHOCOOCTBYET YCTOHYHMBOMY Pa3BUTHUIO U 3alllUTE OKPYKAIOILIEH Cpebl.

OueHka BO3/1elCTBUS HA OKPY KaIOIIYI0 cpeay: HayduTs CTy1IeHTOB OLICHMBATh
BO3JIEUCTBUE TEXHOT'CHHBIX IIPOLIECCOB HA OKPYIKAIOILYIO CPENy, BKIKOYask aHAIU3
MOCIEACTBUM JJIsl 9KOCUCTEM U 3/10pOBbs YelloBeKa. Pa3o0paThcsi B METOJaX OLEHKU U
MUHUMU3ALUU BO3ACUCTBHS.

Pa3pabGorka meponpusiTuii o npeaoTBpanieHnio apapuii: [loarotoBUTh CTyJIEHTOB K
pa3paboTKe ¥ BHEJAPEHUIO MEPOIIPUATHH 110 NMPeIOTBPAILEHUIO aBapHil U KaTacTpoo,
OCHOBaHHBIX Ha pe3yJibTaTax MOHUTOpUHTa. HayunTh olileHuBaTh U pa3pabaTbiBaTh
CTpaTEruy JUIsl YJIy4IlEeHUsl YCTOMYUBOCTH CUCTEM.

IIpakTH4yeckoe NnpuMeHeHHe MeTOA0B MOHUTOPUHTa: CPopMUpPOBATh y CTYIEHTOB
HaBBIKU IPOBEACHMSI IPAKTUYECKUX HUCCIIEJOBAHUN U TECTUPOBAHUM CUCTEM
MOHHUTOpHUHTA. HaydunuTh HHTEPIPETUPOBATH IaHHBIE, BBISIBIATH HEJJOCTATKH U
IpeJyiarath perieHus AJs MOBBIIIEHUs Y3PPEKTUBHOCTH CUCTEM.



OTH 3a/aud HampaBlIeHbl Ha MOJATOTOBKY CTYAEHTOB K 3((EKTUBHOMY MPUMEHEHHIO
3HAHUI ¥ HABBIKOB B 00JIACTH MOHUTOPUHI'A IPUPOIHBIX U TEXHOTCHHBIX 00BEKTOB, 00eceyrnBas
rIy0OKOE TOHUMaHUE KaK TEOPETUYECKUX, TAK U MPAKTUYCCKUX aCIIEKTOB JAUCIIUILUINHBI.

[TnaHupyemMbIMU pe3yJabTaTaMu OOyYCHUs 110 TUCHUILIHHE (MOIYJIO), SIBISFOTCS 3HAHUS,
yYMEHMsI, HaBbIKU. [lepeueHp IaHupyeMbIX pe3ysIbTaToB OOydeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECCHHBIX C IUIAHHPYEMBIMH pe3yJIbTaTaMHd OCBOCHHS OOpa30BaTENIbHON IPOrpaMMBl,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3YyUeHUs TUCIUTUIMHBI (MOTYJIS)

Pe3yJ’II>TaTI)I OGy‘IeHI/IH 10 JTUCLHHUITTIMHEC

Kon u Konu
Hazpanue (hopmynupoBKa
OIIOII BO, opmynmpoBKa HHAMKaTOpa Kon
COKpalIcHHOE KOMIIETEHIIUA NOCTHIKCHUSA pe3ynb DopMynHPOBKA pe3ybTaTa
KOMITCTEHIIHU
TaTa
20.03.01 OIIK-2 : Cnocoben | OINK-2.1k : Pa1 3HaHWe | MPUHLIMIIOB MOHUTOPHHTA U
«TexHocdepnas | obecrieunBarh Onpegensier OLICHKU COCTOSTHHSA
6e3omacHOCTE» | O€30macHOCTB MOTEHIMAIbHBIC MIPUPOIHBIX ¥ TEXHOTEHHBIX
(b-Th) YeJI0BeKa U 9KOJIOTHYECKHUE U 00BEKTOB, BKITFOUasi METO/BI
COXpaHEeHHe TEXHOT€HHbIE 1 TEXHOJIOTHH [UIS
OKpyXarouien PHCKH, BIHUSAIOIINE obecrieueHns 6€30MaCHOCTH
cpensl, Ha 6€3011acHOCTh 1 OXpaHBI OKPY’KaIOIIEH
OCHOBBIBAsICH Ha YyeloBeKa CpeZbl, a TaKKe MpaBuiia u
MIPUHIUIAX OKpy’Karomien CTaHIAPTHI IKOJIOTHIECKON
KYJIBTYPBI Cpensbl; 0€30I11acHOCTH.
0e30I11acHOCTH U OCYILIECTBIISIET P12 | YMeHue | npuMeHSATH METOIBI
KOHIIETILIUHU PUCK- MOHUTOPHHT MOHUTOPHHTA IS
OPUEHTHPOBAHHOTO | MPUPOIHBIX U BBISIBJICHUS U aHAJIN3a
MBIIIUICHUS TEXHOC(EPHBIX PHUCKOB, CBSI3aHHBIX C
00BEKTOB /I TE€XHOTCHHBIMH U
OLICHKH MX NPUPOJHBIMU (aKTOpaMu, U
COCTOSIHHS H pa3pabaTeIBaTh CTPATETHU U
MpeyTPexICHUS MEPOTIPUATHS IS
PHCKOB; MIPEAOTBPALICHUS 1
HCTIONB3YeT MHUHHAMH3ALUHN HETATHBHOTO
MPUHLUIIBI BO3/IeIiCTBUS Ha YeJIOBEKa 1
KYJBTYPHI OKPYKaIOIIYIO CPEeny.
0e30macHOCTH U P13 HaBeik | pa3pabareiBaTh U BHEAPATH
PHCK- 3¢ PEKTUBHBIE CHCTEMBI
OPHUEHTUPOBAHHOI'O MOHHMTOPHHIA, UCITOIL30BAThH
MBIIICHHA NIPH COBPEMEHHBIE TEXHOJIOIMU U
IJIaHUPpOBaHUU MHCTPYMEHTHI IJIs
MEpONPHSATHIA 110 obecrieueHus1 0€30MaCHOCTH
IPAKJIAHCKOM Y 3ALIUTHI OKPYKAOIEH
060p0He u Cpelbl, a TAKXKE
obecrieueHuIo (hopMHUpOBATH ¥ BHEAPSATH
OKOJIOTHYECKOH IporpaMMsl IO MpOIara”ie
0€30IaCHOCTH. coOrOICHHS TPeOOBaAHMIA
0€3011acCHOCTH U CHU)KEHHS
HETaTUBHBIX BO3ICHCTBUIL.

B nmponecce OCBOCHUA OJUCHUINIMHBI PEIIAOTCA 3aJadd BOCIIMTAHUA TapMOHHUYHO
paanToﬁ, HanI/IOTI/I‘-IHOI\/'I n conuaJibHO OTBETCTBEHHOM JHYHOCTH Ha OCHOBE TPAAUIIUOHHBIX
pOCCHfICKHX JAYXOBHO-HPABCTBCHHBIX U KYJIBTYPHO-UCTOPUUCCKHUX HGHHOCTeﬁ, MMpEaACTaBJICHHLBIC

B Ta0nure 1.2.

Tabmuma 1.2 — [{eneBbie OpuEeHTHPHI BOCTTUTAHUS

BocnurareabHble 3aa41

®DopMuUpOBaHUE IEHHOCTEI

IlesreBble OpHEHTHPBI




(I)Ole/IPOBaHI/le rpamnancxoﬁ MO3UIUU U NTATPUOTU3MA

Bocnuranue yBakeHUs1 K MCTOPUU U Bricokue HpaBCTBEHHBIE JIro60BE K cTpaHe
kynsType Poccuun HJeansl YBaxeHue TpaiuLun

®opMHpoBaHHe TyXOBHO-HPABCTBEHHBIX IEHHOCTEH

JMcoumImHIPOBaHHOCTh
[[Iupoxwuii kpyrozop
AKTHBHAS KU3HEHHAS TTO3UIINS

. I'paxx1aHCTBEHHOCTB KynbTypHast HIEHTUYHOCTD
BocnmTanue 3K0n0rndeckoil KyJIbTypsl 1 .
. Co3ugarensHbIA TPy JIt060BB K pOTHOMY SI3BIKY
[IEHHOCTHOTO OTHOIIEHHMS K OKPY’KaIOIEeH
cpee B3anmonomorup u OTBETCTBEHHOE OTHOIICHHE K
p B3aUMOYBa)KEHHE OKpy>Karolleil cpenie 1
o01ecTBy

[TpuBEePIKEHHOCTH 3I0POBOMY
00pasy Ku3HU

®opMuUpOBaHHE HAYYHOI'0 MHPOBO33PEeHHs U KYJIbTYPbl MbILIJICHHS

JKusuemrooue
HacToiuuBoCTb U yIOpCTBO B
Pa3BuTHe nmo3HaBaTeNbHOTO HHTEPECA U
Kusuo JOCTUKEHHUU 1SN
CTpPEeMJICHUS K 3HAHUSM
JI10003HaTEILHOCTH
MHunmaTuBHOCTH

®opmMupoBaHUE KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001IEHMS

I'u6KOCTh MBIIIIICHUS
KoMMyHMKabensHOCTD
®dopMupoBaHHe HABBIKOB ITyOJIMYHOTO JIOCTOMHCTBO YyBCTBO COOCTBEHHOT'O
BBICTYIUICHUS U MPE3EHTAllUN CBOUX UACH JIOCTOMHCTBA U CaMOyBa)KE€HUE
MNHunmaTuBHOCTH
PemmrensHOCTH

2 Mecto qucuuniaunbl (MoayJsi) B crpykrype OITOIT

HucuummuHa «MOHMTOPUHT TPUPOJIHBIX U TEXHOCPEPHBIX OOBEKTOBY» SBIIAETCS
JTUCITUIIMHON 6a30BOM YacTu y4eOHOTO IJIaHa MO JaHHOMY HAMpaBJIEHUIO TIOJTOTOBKU U UMEET
JOTUYECKYI0 M COJCPKATEITHbHO-METOMWYCCKYI0  B3aWUMOCBS3b  C  JIUCIUIUITHHAMU
npodeccnoHanpHOro 1uKia. JucuumiuHa 6a3upyeTcs Ha KOMIETSHIHIX, cOPMUPOBAaHHBIX Ha
MpEeABIIYIEM YPOBHE 00pa30BaHUs.

3. O0beM AUCHUNIMHBI (MOAYJIS)

O6beM JUCHUIUIMHBI (MOIYJN) B 3a4eTHBIX EAMHMIIAX C YKa3aHHEM KOJIMYEeCTBa
aKaJeMUYECKUX YacoB, BBIJCICHHBIX HAa KOHTAKTHYIO paboTy ¢ oOy4aromuMmucs (o BUAaM
yueOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO paboTy, MPUBEIEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTh AUCHUIUINHBI

Cewmectp Tpyno-
Dopma Yacts (0ODO) €MKOCTb CPC Dopma
00yue- VI WIH Kype arrec-

HUS (3P0, Breaynu- TalUHA
0300) B3.E) Bceero AynuropHas TopHas

O0BbeM KOHTaKTHOH paboThI (Yac)
Ha3zBanue
OIIOIT BO




nek. | mpak. | ma6. | IIA | KCP

20.03.01
TexunocpepHas (0]0)]0] Bl1.b 5 4 55 18 36 0 1 0 89 2
0€30MacHOCTh

4 CTpyKTypa M coJeprkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 Ctpykrypa aucuunianabl (MoayJs) aiasst Q@O

TemaTuyeckuidl miaH, OTpakarOUIMI COACpPXKAHUE TUCLUUIUIMHBI (TIEpeueHb pa3/iesioB U
TeM), CTPYKTYPUPOBAHHOE 110 BUJIaM Y4E€OHBIX 3aHATHI C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, NpHUBeieH B Tabmuie 3.1

Tabmuma 3.1 — Pa3aensl nucuurinabl (MOIyIs), BUIbI y4eOHOM NeATEIbHOCTH U (POPMBI
TeKymero KouTpodis st OPO

Konx pe- Kos-Bo "acoB, 0TBeJeHHOE Ha
dopma
Ne Ha3zBanue Temsl 3yJbTaTa B n a6 CPC TEKVILETO KOHTPOIS
N —— eK pakT a Yl TP
OCHOBBI MOHUTOPHUHTA U PJI1, TectupoBanue,
1 . 6 12 0 30
WCTOYHUKH 3arpsi3HEHUN PJ12, P13 KOHTpOJIbHAs paboTa
XuUMHUYECKHE HCTOYHUKU H
2 | Murpaius 3arpsa3HsIOLIX P, 6 12 0 30 Tecruposarne,
rpant 3 B P12, P13 KOHTpOJIbHAs paboTa
BEIICCTB
O1eHKa 3arpsi3HEHU u
3 | coBpemeHHBIE METOIBI PAL 6 12 0 29 Tecrnposarine,
P12, P13 KOHTpOJbHAs pabora
HACHTH()UKAIIMA
Hroro no Taéaunue 18 36 0 89

4.2 Conep:xaHue pa3aejioB U TeM JUCHUIUIUHBI (Moay.s) njass ODO

Tema 1 Ocrogbl MOHUMOPUH2A U UCMOYHUKU 3A2PA3HEHUIL.

Copepxanue Temsl: 1.1. [IpenmeT 1 3a1auv MOHUTOPUHTA 3arpsi3HEHUI. 3HaUEHHUE U LIETTU
MOHUTOPHHTa TPUPOJHBIX M TEXHOTCHHBIX MCTOYHUKOB 3arps3HeHuil. Knaccudukanus
3arpsizHuTeneid no H.®. Peiimepcy u ux xapakTepucTHKa. AKTYaJIbHOCTh U NO3UIIMOHUPOBAHKE
MOHMTOPHHIAa B CHCTEME DJKOJOTM4eCKMX JucuuIuiMH. 1.2. IlpuponHsle M TEXHOTEHHbBIE
UCTOYHUKM 3arps3HeHus. Knaccudukaius HMCTOYHMKOB 3arpsi3HEHUS: MPUPOJIHBIE U
aHTpororeHHsle. OCHOBHbIE MCTOUYHUKHU 3arpsi3HEHUH B TEXHOT€HHOU cpejie (MPOMBIIUICHHbIE
OPENNpUATHS, TPAHCHOPT U T.O.). TOKCMKAHTHI M HX BIUSHUE Ha OKPYXKAIOUIYIO Cpeay:
IIPUOPUTETHBIE W HENPUOPUTETHBIE TOKCUKAHTBI. 1.3. OmpeneneHne M OIEHKA XMUMHUYECKHUX
nokazateneir. OnpeneneHne OCHOBHBIX (U3UKO-XUMHUECKUX Tokasarener Boabl (pH, Eh u ap.).
MeToauky aHanu3a U UHTEpIpETAlMs Pe3yJbTaTOB U3MEpeHUi. BiusHue aTux nokasarenei Ha
DKOCHUCTEMY M 370POBbE YEIIOBEKA. .

@®opMbl U METOABI MPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHbIE 00pa30BaTENIbHbIE TEXHOJIOTUH.

Bunel caMocToATENbHON MOATOTOBKH CTYACHTOB I10 TEME: IOArOTOBKA K MPAKTUYECKOMY
3aHSATHIO.

Tema 2 Xumuyeckue uCmoyHuKY U Muepayus 3a2pA3HAIOUUX 6euecma.

Copepxanne Tembl: 2.1. Kmaccudukanuss U UCTOYHUKHM XHMHUYECKOTO 3arpsi3HEHUS.
Toueunsie n nuddy3Hble XUMUUYECKHE UCTOUYHUKH 3arps3HeHui. Kmaccudukamnus nCTOYHIKOB
XAMHYECKOTO 3arpsA3HEHHs dKOcUCTeM. [IpuMepbl XuMHUECKHUX 3arpsA3HUTENEH U UX BIMSHUE Ha
AKOCHCTEMY. 2.2. Murpanus TOKCUKaHTOB U SKOJIOTHYECKasl OLIEHKA. 3aKOHOMEPHOCTHA MHUTPALIUK
TOKCHKAHTOB OT HWCTOYHMKAa K KOMIIOHEHTaM cpeabl. Mojenu Murpamua u ocoOeHHOCTH
TEXHOT€HHOW MUTrpalMyd 3JIEMEHTOB. MeToabl OLIEHKM BO3JAEHCTBUS M paCpEeSICHUS
3arpsA3HAIMUX  BemecTB. 2.3. ATMmocdepHble 3arps3HeHHs W HX HCTOYHHKH. BBIOpOCHI



3arpsA3HSIOIMX BEIIECTB B aTMoc(epy M UX KiIacCUpHKaIMs. AHAIU3 MPUMEPOB 3arpsi3HEHUS
atMochepHOro BO3ayxXa (AMOKCHI CEpbl, TSOKENIble MeTauibl). MeToasl HWIASHTU(UKAIUN
HCTOYHHUKOB 3arpsA3HCHHA C UCIIOJIb30BAHUCM HHCTPYMCHTAJILHBIX METOAOB aHAJIN34a .

@®opMbI U METOABI MPOBEACHUS 3aHATUH O TeMe, MPUMEHsSEMbIe 00pa3oBaTEIbHBIC
TCXHOJIOTHU: CTAHAAPTHBIC O6pa3OBaTeJIbHBIe TEXHOJIOTHUH.

Bupl caMOCTOSATEIBHOM MOATOTOBKH CTYIEHTOB 10 TEME: MOJrOTOBKA K MPAKTUIECKOMY
3aHATHIO.

Tema 3 Oyenxa 3aeps3HeHull U COBpeMeHHble Memoobl UOeHMUDUKAyUU.

Conepxanue temsl: 3.1. KonnuecTBeHHbIE U3MEPEHUS U KOJIOrHYecKas orleHKa. OCHOBBI
TUAPOMETPHUU U CBSI3b YPOBHS M pacxojia BoJibl. I3MepeHne KOHIIEHTPAllui XUMHUYECKUX BELIECTB
U HUX BIMSHME Ha 3KocucTeMy. OLleHKa BTOPUYHBIX XUMHUYECKHMX 3arpsA3HEHUN OT JOHHBIX
ocankoB. 3.2. Merob! onieHku nudPy3HOTO 3arpsisHeHus. KoMndecTBEeHHBIN pacueT XUMHUIECKOU
Harpy3Kd OT TOUYEYHBIX HMCTOYHHUKOB. Monenu mud@dy3HOro 3arps3HEHHUs U CTAaTHUCTUYECKUE
METO/Abl OlEHKH. lIpuMepbl UCMONB30BaHUS MPOrPAMMHBIX CPEACTB JJIS pacuera u
porHo3upoBaHus 3arps3HeHuid. 3.3. HoBble mHbOpManmoHHbIE TEXHOJIOIMH B MOHUTOPHUHTE.
['MC-TexHOMIOrNU U AJIEKTPOHHOE KapTorpapupoBaHUE UCTOUYHUKOB 3arps3HeHuil. [lpumenenue
HOBBIX HMH(OPMALIMOHHBIX TEXHOJOTHH Ui MOHMTOPUHTAa W HACHTU(MUKALUU 3arps3HEHUN.
[Tpumeps! 1 3¢ (HEKTUBHOCTH COBPEMEHHBIX HHCTPYMEHTOB M TEXHOJIOTHH .

@opMBl U METOJIBI MPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTHH: CTaHJapTHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHH.

Buabl caMocTOSATENBHOM NOATOTOBKU CTYIEHTOB MO TEME: MOATOTOBKA K IPAKTUYECKOMY
3aHSTHIO.

5 MerToauyeckne YyKa3zaHUsl sl OOY4YAKOIIHUXCH MO M3YYEHUI0O H peau3aluu
AUCHHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHUI0 [UCUMIUIMHBI H 10
o0ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

B xone wu3ydyeHus JaHHOW AMCUMILIMHBI CTYAEHT CIYIIAe€T JIEKIMH U BBIIOJIHSET
npakTudeckue padotel. [Ipy mMoAroToBke K MPakTUYECKUM 3aHATUSAM CTYAEHT CaMOCTOSITENBHO
U3y4daeT yuyeOHYIO IUTepaTypy, HEOOXOAUMYIO JJis BBIMOIHEHUs paboThl. [{i1s momolu cTyaeHTy
B OCBOEHHM TEOPETHYECKOT0 MarepHaja (JEKIUOHHBIX 3aHSATHI) MPeIyCMOTPEHbI PEryispHble
KOHCYJIbTAllMM BEIYILLEro MpenogaBaTens

OOyueHue CTpOUTCS C IPUMEHEHUEM aKTHBHBIX U MHTEPAKTHUBHBIX METOJOB OOYyYEHHUS.
N3ydyeHne TeopeTHyecKoro Marepuasna JUCIUIUIMHBL Ha JIEKIUOHHBIX 3aHATHSX HMPOUCXOAMT C
UCIIO0JIb30BaHUEM MeIMa-000py0BaHUs.

[Ipy wu3yuyeHuu JaHHOM JUCHMIUIMHBL B COOTBETCTBUM C TpedoBanusmu OI'OC
BO npuMeHsI0TCS MHHOBAI[MOHHBIE TEXHOJIOTUN 00Y4YeHHUs, pa3BUBAIOIINE HABBIKM KOMaHIHON
paboThl, MEXJIMYHOCTHOM KOMMYHUKALIUM, NPUHITHUS pEHIeHUH, JHMIEpPCKUEe KadecTBa.
[IpenoaBanvie JaHHOW JUCHMIUIMHBI YYUTHIBAET PErMOHAIBHYI0 M HPOQPEecCHOHATbHYIO
cnenuduky J(aaTbHEBOCTOYHOrO pErvoHa NpU peaid3allid CoJep)KaHus o00pa3oBaHUS U
(bopMHpOBaHNN KOMITETEHIIMH BBITYCKHUKA, onpeaensemMbix HacTosmmM OI'OC BO.

B mpouecce  paboTel  HaAg  cuTyauusMd y  oOydaeMblx  (dopMupyercs
KOHKYPEHTOCIIOCOOHOCTb, Pa3BUBACTCS MEPCOHAJIbHAS W KOJJIGKTMBHAs OTBETCTBEHHOCTb,
UM YIOTCS JINYHOCTHBIE LIEHHOCTH U YCTaHOBKHU.

PexomMeH10BaHbI CIIEAYIONINE 3aJaHus JJISi CaMOCTOSITeIbHON paboThl cTyaeHTOB. OHU
HalpaBJieHbl Ha YIUIyOJIEHWE TEOPETUUYECKUX 3HAHHWM, pa3BUTHE NPAKTUYECKUX HABBIKOB U
IpUMEHEHHE TIOTY4YEeHHBIX 3HAHUH K 33/1a4aM TeXHoc(hepHOi 0e30macHOCTH.

3agaHus Ui CaMOCTOSITENIbHOM pabOThl CTYJEHTOB:



AHanu3 CcoCTOSHUSL aTMOC(EPHOro BO3/AyXa Ha TeXHOC(EpHBIX OO0BEKTax (dcce WiIn
JTOKJIa):
3amanue: IlpoBecTH aHamM3 cocTaBa arMOC(epHOro BO3JIyXa B pailoHE MPOMBIIUICHHOTO
HPEINPUATHSL, BEISIBUTh OCHOBHBIE 3arPS3HAIOLINE BEIIECTBA, X UICTOUHUKHU U OL[EHUTbH BIUSHHUE
Ha 3/J0pOBbE HACEICHMUS.

O06bem: 5—7 cTpaHuil.

Pexomenpanuu: Mcnosnb3oBaTh AaHHbIE MOHUTOPHMHIOBBIX CTaHUMM, yduTbiBaTh I[IJIK
BEILIECTB, OMMPAThCS HA 3aKOHO/IATENILCTBO B 00JIACTH OXpaHbl aTMOC(EPHOT0 BO3TyXa

Coznanne KapThl PHUCKOB 3arpsi3HEHUS BOJIHBIX 00BEKTOB:
3aganue: CocTaBUTh KapTy PUCKOB 3arps3HEHUS BOAHBIX OOBEKTOB BOJIM3M TeXHOc(hepHOro
oObekta. OrnpenenuTh KIIOUEBbIE HCTOYHUKU 3arpsA3HEHHUS M IPEUIOKUTh MEpbl HX
MUHUMH3ALNY.

O6beM: Kapra + 3—5 cTpaHuil NOSICHEHHH.

Pexomenpanuu: Vcnonp3oBaTh KapTrorpaduueckue Marepuaibl M IPOrpaMMHOE
obOecneuenue (Hanpumep, QGIS), yunuTeiBaTh JaHHBIE MO KOHLEHTPALMM BPEIAHBIX BELIECTB B
BOJIE M UX JIONYCTUMBIE IPEAEIbI.

OneHka  BO3JAEHCTBUS ~ NPOMBILUIEHHOTO  OOBEKTa  HA  COCTOSIHME  I1OYB:
3ananue: [IpoBecTu oueHKY BO3eHCTBUS TeXHOC(HEPHOro 00BEKTa HAa COCTAB M CBOMCTBA MOYBBI
B OKpyKaromiel Tepputopun. PazpaboraTh peKOMEHJAIMU 10 BOCCTAHOBIICHHIO HAPYIIEHHBIX
HOYB.

O06bem: 4—6 cTpaHuil.

Pexomenpanuu: Mcnonb3oBaTh CBeJeHHS O THUIAX IIOYB, H3YYHUTh IIOKA3aTeNd MX
3arps3HEeHUs] (TSDKENIbIE METaulbl, He()TEHpPOMYKTHI), MPUMEHHUTh CTAaHIAPTHl AKOJIOTHYECKOU
0e30MacHOCTH.

MoHUTOpPUHT  OMOJOTUYECKUX  HMHAMKATOPOB COCTOSIHHS  OKPY)KAIOLIEH  CpEe.bl:
3aganue: M3yuuTh UCnoiab30BaHWE OMOMHAMKATOPOB (JIMIUANHMKH, MXH, PACTUTEIBHOCTB) AJIS
MOHMTOPHHIA 3arpsi3HEHUN BO3/lyXa U NouBkl. [IpoBecTu aHanu3 cocTossHUs OMOMHIUKATOPOB B
BBIOpAHHOM 30HE.

O6bem: 4—6 cTpaHuil.

Pexomenpanuu: IIpuMeHSATH METOABl OLIEHKM WHIAMKATOPHBIX BHJIOB, HCIOJB30BaTh
JUTEepaTypHble UCTOYHUKHU U JIAHHBIE TPAKTUYECKUX HUCCIIETOBAHUM.

Co3gaHue MoJeNu  paclpoOCTpaHEHMs 3arps3HAIONIMX — BeIIeCTB B atMocdepe:
3ananue: [locTpouTh MOAENL PaCIPOCTPaHEHUsI BBIOPOCOB OT MPOMBIIIIEHHOTO NPEANpUATUs B
3aBHCHUMOCTH OT METEOPOJIOTMUECKUX YCIOBUH (BETEp, TEMIIEpPATypa, BIaXKHOCTB).

O6beM: OTU€T ¢ MOJENSIMU — 5—7 CTpaHULL.

Pexomenpanmu: Hcnone3oBath crneuuanusupoanHoe [10  (nanpumep, ANSYS,
COMSOL), yuutbIBaTh peajbHble JaHHBIE O BEIOPOCAX U MOTOJHBIX YCIOBHUSX.

Pa3paboTka cucTeMbl MOHUTOPUHTA OMACHBIX (DAKTOPOB HA MPOU3BOJCTBEHHOM OOBEKTE:

3ananue: Pazpaborarb NpPOEKT CHUCTEMbl MOHUTOPUHIA, BKIIOYAIOUIEH OIEHKY
XUMHUYECKHX, PU3HUecKuX U OMOJOrHYecKuX (PaKTOPOB Ha MPOU3BOJACTBEHHOM OOBEKTE.

O6bem: 68 cTpaHuil.

Pexomenpatmu: [IpumMeHATs 3HaHUS 110 H3MEPUTENBHBIM IPUOOPaM U METO1aM KOHTPOJIA,
YUUTBHIBaTh HOPMATHBHbBIE TPEOOBAHUS K MOHUTOPHHTY.

AHanu3 TEXHOT€HHOM Harpy3Ky Ha BOJAHBIE SKOCHCTEMBI:

3ananue: HccrnenoBarh BIMSHHE CTOYHBIX BOJI MPOMBINUIEHHOTO MNPEINpUSTHS Ha
cocTosiHue OmmKkaimux BogoeMoB. [IpeiioKuTh MeponpusTHs IO UX OUUCTKE.

O6bvem: 5—7 cTpaHwuil.

Pexomenpanuu: Mcrnonb30BaTh JaHHBIE IO XMMHUUYECKOMY COCTaBY BOJIbI, METOABI OLIEHKH
HKOJIOTMYECKOTO COCTOSIHUSI BOJHBIX 0OBEKTO

MOHMTOPHHT Y CHUKEHHE PUCKOB TEXHOTEHHBIX aBapUid:

3ananue: M3y4uTh OCHOBHBIE PUCKM TEXHOTCHHBIX aBapuil Ha BHIODAHHOM OOBEKTE.
Pa3paboTtarh crcteMy paHHETo NMpenyNnpekIeHNs aBapUHHBIX CUTYaIU.



O6beM: 4-6 cTpaHuIl.

Pexomenpanmu: [IpuMeHUTH NPUHLMIIBI YIIPABICHHS PUCKAaMHU, UCIIOIb30BaTh JaHHBIE 00
aBapusIX Ha CXOXKHUX O0BEKTaX

OneHka paJuallMOHHOIO 3arpsI3HEHUS TEPPUTOPUU:

3ananue: IIpousBecTu OLEHKY ypOBHS pajualli Ha BbIOpaHHOH Tepputopuu. OnucaTh
UCTOYHUKHU PaJUallii U MPEUI0KUTh MEPBI IO CHIKEHUIO BO3JICHCTBHUS.

O6beM: 4—6 cTpaHuIl.

Pexomenpanuu: lcnonb3oBaTh JaHHbIE 10 PAaJUALlMOHHOM OOCTaHOBKE, NPUMEHATh
HOPMAaTUBHBIE JOKYMEHTHI IO PAIUAIIMOHHON 0€301acHOCTH.

Metoanyeckre peKOMEHIAUH IS BBIMOJIHEHUS 3aJaHHUH:

[InanupoBaHue BpeMeHHU:

PaznenuTte Bpemsi Ha BBIOJHEHHE KaXKJIOTO 3aJjaHUs MO HENENsAM, YUYUThbIBasg o0beM U
cinoxkHocTh. Pexomenayercs yaensth 10—12 dacoB Ha KaxJaoe KpYyMHOE 3adaHue (Hampumep,
pacyeT TEIUIOU30JIALUHN WIN MOJIEIMPOBaHUE), U 5—6 yacoB Ha MEHEe TPYJOEMKHE 3a/1aHus, TAKH1e
KaK 3CCe WIN aHaJIN3.

ITouck NCTOYHUKOB:

Hcnonp3yiite HayuHble 0a3bl JaHHBIX, HOpMaTUBHBIE J0KyMeHTHI ([TOCTs1, CHullsl, ITYD
U T.1.), @ TaKKe yyeOHble T0coOus U JIeKIMU. 3aaHus JOKHBI OCHOBBIBATHCS HAa MIPOBEPEHHBIX
UCTOYHUKAX.

Pabota ¢ nporpaMMHbIM o0ecTIeYeHHEM:

Ecnmu 3amanue TpeOyeT NMpUMEHEHHS BBIYHACIUTEIBHON TEXHUKH WM MOACITUPOBAHMSA,
3apaHee O3HAaKOMbTECh C IPOIPaMMHBIM oOOecredeHUEeM. BBINOoIIHUTE HECKOJbKO TECTOBBIX
3aJaHuid, YTOOBl HAyYUTHCS PadOTaTh ¢ WMHTEp(hEHcOM MporpaMmbl M TPAaBUIBHO BBOAHTH
UCXO/IHBIE JaHHBIE.

B3anmoaeiicTBre ¢ mpenoaaBaTeeMm:

PerynsapHo obOcyxnaiiTe pe3yabTaThl ¢ IpenojiaBaTeseM, OCOOCHHO B CIy4yae CIIOKHBIX
pacyeTHBIX 3a/ad WM MOJEIUPOBAHUSA. JTO MOMOXKET U30eXaTh OMMOOK M KOPPEKTHPOBATH
HarpaBJIeHUs pabOThl HA PAHHUX JTarax.

OdopmieHre 0TIETOB:

Kaxnplii oT4éT NOKEH colepXkaTh TUTYJBHBINM JIMCT, KpaTKoe BBEJEHHWE B 3ajady,
TEOPETUYECKYIO0 YacTh, Pacy€Tbl WM MOJEIMPOBAHUE, BBIBOJBI M CIIMCOK HCIOJIH30BAHHOU
autepatypsl. CoOmroaiiTe TpeGoBaHUSA K 0)OPMIIEHHUIO, YCTAHOBIEHHBIE BY30M.

AHanm3 MOTYYEeHHBIX TaHHBIX:

ITpu BBIOTHEHUN PACUETOB MU MOJICIMPOBAHUS BaXKHO ITPOBOIUTH KpPUTHUYECKHH aHATIN3
MOJTYYeHHBIX PE3yJIbTATOB U COOTHOCHUTH MX C TEOPETUYECKHMHU 3HAHWUSMHU W HOPMATHBAMH.
BbIBOIBI 10J1KHBI OBITH 000CHOBAaHHBIMH U COIIOCTABUMBIMH C TIPAKTUYECKUMHU YCIOBUSIMH.

CaMOKOHTpOJIb:

[TpoBepsAliTe TOYHOCTH PACUETOB HECKOJIBKO pa3. OMMOKM B BBIYMCICHUSAX MOTYT
NIPUBECTH K HEBEPHBIM BBIBOJIaM, YTO OCOOEHHO BaXKHO B BOIIPOCAX TEXHOC(EPHOI Oe30MacHOCTH.

5.2 OcoOeHHOCTH OpraHu3alUuy 00y4YEHUS JUIs JIUIL C OTPAaHUYEHHBIMU BO3MOKHOCTSAMU

5.2 OcoOeHHOCTH OpraHu3anuu oO0y4YeHHsl AJs JHMI C OrPAHHYCHHBIMH BO3MOKHOCTAMH
310POBbSI 1 HHBAJIM/I0B

[Tpu HeoOX0MMMOCTH 00YYAIOIIMMCS U3 YUCIIA JIUIL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU
3JI0POBbBSI U MHBAIUIOB (I10 3asBIICHHIO O0YYAIOIIErocs) MPEI0CTaBIsSeTCs yueOHas
uH(pOopMalKs B JOCTYNHBIX (pOpMax ¢ y4eTOM UX UHAUBUAYAIbHBIX CUXO(DU3NUECKUX
0COOEHHOCTEIA:

- JUIS JIULL C HApYIIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTUUEHHBIM HIPUPTOM; B popMme
JJIEKTPOHHOI'O  JTOKYMEHTa; VMHJUBHyaJIbHbIE KOHCYJIbTAllUU c [IPUBJICYCHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUSI, KOHCYIbTAIUH U JP.



- IS JTUIT C HAPYIIEHUSIMU CITyXa: B TIeyaTHOU hopMme; B (hopMe STEKTPOHHOTO JOKYMEHTA;
WHJIUBUIyaJIbHbIE KOHCYJBTAallUW C NPHUBJICYECHHEM CYpPAONEPEBOIUNKA; HWHANBUIYAJIbHbIE
3aJlaHusl, KOHCYJIbTAlUH U JIp.

- 17151 JIUI] C HAPYILIEHUSIMU OMIOPHO-/IBUTATENILHOTO armaparta: B ne4atHoit oopme; B hopme
ANEKTPOHHOIO TOKYMEHTA; UHAUBUIYaJIbHbIE 3a1aHUs1, KOHCYJIbTALIUU U 1.

6 ®oH OLIEHOYHBIX CPEICTB JJIfl MPOBEAEHUS TeKYIero KOHTPOJISI U MIPOMeKYTOYHOM
arTecTauuu 00y4aromMXcs M0 JMCUMILINHE (MOTYJIIO0)

B coorBerctBun ¢ tpeboBanusmu PI'OC BO s arrecranmm oOydarommuxcs Ha
COOTBETCTBUE HX IEPCOHATBHBIX JOCTHIKCHUH ITUIAHUPYEMBIM pe3ylibTaTaM OOYYCHHS TI10
JTUCIUTIINHE (MOAYJII0) CO3/1aHbl (POH/IBI OIEHOYHBIX CPEICTB. THUIOBBIC KOHTPOJILHBIC 3a/IaHHUS,
METOJMYECKUE MaTepuasbl, ONPEACISIONME MPOIEAYpPhl OLICHUBAHUSA 3HAHUM, YMEHHH U
HAaBBIKOB, a TAK)KE KPUTEPHUH U MTOKA3aTEH, HEOOXOIUMBIE JJIsl OIIEHKH 3HAHUM, YMEHHM, HABBIKOB
U XapakTepu3ymllnue OdTambl (HOPMHUPOBAHHS KOMIIETCHIIMA B  MPOILECCE OCBOCHUS
00pasoBarebHON MTPOrpamMMBbl, IpeAcTaBieHbl B [Ipunoxennn 1.

7 Y4eb6HO-MeTOAMUYECKOE M HH(POPMALMOHHOE 0O0ecnieyeHue TUCHHILIMHBI (MO1YJIs1)

7.1 Ocnoenas rnumepamypa

1. Konanena, 0. II. Monutopunr 3emens : yde6Hoe nocobue / FO.II. KoBaneBa. —
Mocksa : UHOPA-M, 2024. — 170 c. — (Bsicmiee o6pazoBanue). - ISBN 978-5-16-019398-4. -
Tekct : anektponnbiit. - URL: https://znanium.ru/catalog/product/2116154 (nata oOpatieHus:
31.05.2026)

2. Xapuna, I'. B. Dkonoruyeckas 0e30macHOCTh 4YelOBeKa B TexHochepe : yueOHoe
nocobue / I'. B. Xapuna, C. B. AnaxoB. — Ekarepun0Oypr : PI'TIITY, 2023. — 186 c. — ISBN
978-5-8050-0743-0. — Tekcr : anekTpoHHbIN // JIaHb : JIEKTPOHHO-OMOIMOTEYHAs] CUCTeMa. —
URL.: https://e.lanbook.com/book/352481 (mata obOpamienus: 25.05.2026). — Pexum goctyma:
JUI aBTOPH3. MOJIb30BaTENEH.

7.2  /lononnumenvnasa numepamypa

1. Mepeuxkuii, B. A. MOHUTOPHHT M KaJlaCTp NPUPOJHBIX PECYPCOB : yueOHOe nmocodue /
B. A. Mepeukuii, T. H. XKurynuna. — bapnayn : AT'AY, 2022 — Yacte 2 : MOHUTOPUHT
npupoaHbix pecypcoB — 2022. — 77 c¢.— Tekcr : snekTpoHHbId // JlaHb @ 3J€KTPOHHO-
oubmmoreuynas cucrtema. — URL: https://e.lanbook.com/book/262022 (nmata oOparieHus:
25.05.2026). — PesxuM ocTyma: Ui aBTOPH3. TTOJIb30BaTENCH.

2. TemuoBa E. b. IlporHo3mpoBaHue W MOHHTOPHUHI TPUPOAHBIX U TEXHOTCHHBIX
mporeccos : YueGHuKN U yueGHbIe ocobus as BY3o0s [DnekTponnsri pecype] - Homkap-Omna
: [ToBOMIKCKHI TOCYAaPCTBEHHBIN TEXHOIOTHYECKU yHuBepeuTeT , 2016 - 84 - Pexxum poctyna:
https://biblioclub.ru/index.php?page=book_red&id=459517

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KII0uas npogheccuonanvHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOYHDLE
cucmemul (npu HeodxX00UMOCmu):

1. DnextpoHHass OUONMHOTEYHAs CUCTeMa «YHHUBEPCUTETCKas OMOIMOTEeKa OHJIAWH» -
Pexwum noctyna: https://biblioclub.ru/

2. DnextpoHHO-OMOMMoTeyHas cucrtema "ZNANIUM.COM"

3. DrnektponHO-OMOMMOTEeYHas cucreMa "JIAHB"

4. Open Academic Journals Index (OAJI). [Ipodeccuonanbuas 6a3a maHHBIX - Pexxum
noctyma: http://oaji.net/



5. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimaa (06a3a [maHHBIX —pa3iHyYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum noctyna: https://www.prlib.ru/

6. Hudopmannonno-crpaBounas cucrema "Koncymprant Ilmoc" - Pexum noctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHne IUCHUIVIMHBI (MOAYJsl)) W MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiecca no JMCUMILUIMHe (MO1YJ/II0), BKJIOYAasi lepevyeHb MPOrPaMMHOI0 odecredeHnst

OcHOBHOE O6ODVI[0BaHI/IeZ

e MynpTumenuitHeiii  kKoMIieKT Ne2 B cocraBe:mpoektop Casio XJ-M146,5kpan
180*180,xpernenne noToI0YHOE
e Cucrtema ayIMOBU3YaIbHOIO MIpeICTaBICHHs HH(DOpMALIUU

IIporpamMmmHoe o0ecrieyeHue:

e Microsoft Office Professional Plus 2007 Russian
e Microsoft Windows Professional 7 Russian




MUHOBPHAYKHU POCCHUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
KA®EJIPA ECTECTBEHHBIX HAYK
@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)

MOHUTOPHUHI" TIPUPOJHbLIX U TEXHOC®EPHBIX OB BEKTOB

Hanpasnenue u HanpaBiIeHHOCTh (IPOQIIIB)
20.03.01 Texnocdepnas 6e3onacHocTb. TexHochepHas 6€301acHOCTb

I'ox nabopa na OIIOII
2026

dopma 00ydeHus
OuHas

Biagusoctok 2026



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

20.03.01 «Texnocdep
Hast 0e30I1aCHOCTH)
(B-TB)

OIIK-2 : CriocobeH obecrieunBaTh
0e30MacHOCTh YeJIOBEKa U COXpaHe
HUE OKPYKAIOIICH CPeJIbl, OCHOBBIB
asCh Ha TPUHIIAIIAX KYJIBTYPHI 0€30
MACHOCTH M KOHIICTIIIUU PUCK-OPHE
HTHUPOBAHHOTO MBIIICHHS

OIIK-2.1k : OmpenenseT NOTCHIHAIBHBIE KO0
THYECKUC U TEXHOTCHHBIC PUCKH, BIUSIOIINC HA
0€30MacHOCTh YEJI0BEKa U OKPYKAIOIICH CPEIbI;
OCYIIECTBIIACT MOHUTOPHHT MPUPOIHBIX U TEXH
oc(hepHBIX 00BEKTOB IS OIICHKH UX COCTOSHUS
U TIPEAYIPESKICHHS PUCKOB; HCIIOIB3YET IPUHI]
UMbl KYJIBTYPHI 0€30IIACHOCTH W PUCK-OPUCHTHUD
OBaHHOTO MBIIIUICHHS P TUIAHUPOBAHUU MEPO
MIPUATHUH 110 TpakIaHCKOH 000poHe 1 obectiede
HHUTO DKOJIOTMUYECKOI 0€30MacHOCTH.

KOMHeTeHHI/IH CUHNTACTCA C(l)OpMHpOBaHHOI;'I Ha JaHHOM 3TaIl€ B CJIydac, €CJIU IIOJIYUCHHEBIC
PE3YyIbTAaThI 06yqu1/m o AUCHUIIIIMHEC OLCHCHBI ITOJOXKHTCIBbHO (I[I/IaHaSOH KPUTCPUCB
OLICHUBAHU PE3YJILTATOB O6y‘IeHI/I${ GBaYTCHO», KYAOBJICTBOPUTCIBHO», «XOPOIIO», «OTJ'II/IIIHO»).
B ClIyd4ac OTCYTCTBUSA IMOJIOKUTECILHOM OICHKKW KOMIICTCHIMA Ha JAaHHOM 3J3Tall€ CUHUTaCTCA

Hec(OPMUPOBAHHOM.

2 Iloka3aTe/iM OLlEHNBAHUS IVIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHus

Komnerenuusa OIIK-2 «Crocoben obecieunBars 0€3011aCHOCTD YEJIOBEKA U
COXpaHCHHE OKPYKAIOIICH CPeJibl, OCHOBBIBASICh HA MPUHITUTIAX KYJIBTYPhl O€30MMaCHOCTH U
KOHIIEIIUH PUCK-OPUEHTHPOBAHHOTO MBIIILICHHUS

Tabmuna 2.1 — Kpurepun orieHKA WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUT

Kon u popmynmpoBka nHaANKAT
opa JOCTUKEHHUS KOMITETEHITIH

Pesynbrar

Kpurepuu onieHMBaHUS PE3yNbT
aToB O0y4YeHHUS

OIIK-2.1k : OnpenensieT NOTeH
[[MaJIbHBIE 9KOJIOTHYECKUE U TE
XHOT'CHHbBIE PUCKH, BIMSIOIINE
Ha 0e30MMacHOCTh YeJIOBeKa U O
KpYyXaroIeil cpepl; OCyIecTB
JIsIeT MOHUTOPUHT IPUPOJHBIX
U TEXHOC(EPHBIX 00BEKTOB JIJIs
OLICHKH X COCTOSIHUSI U TIPEY
NPEXACHUS PUCKOB; UCTIOb3Ye
T IIPUHIMIIBI KyJIbTYphI Oe3011ac
HOCTH ¥ PUCK-OPUEHTUPOBAHHO
T'O MBIIUICHHUS TIPH TUIAHUPOBAH
1Y MEPONPUATUH TI0 I'PaXkKIaHC
KO 000poHE 1 00eCTIEUSHHUTO 3
KOJIOTHYECKOH 0e3011acHOCTH.

HpI/IHHI/IHOB MOHI/ITOpI/IHFa " o1
CHKH COCTOSHUA HpHpOI[HLIX n
TCXHOTCHHBIX O6’I)CKTOB, BKJIIOY
ast METObI U TEXHOJIOTHUU IJISI O
OecrmeueHns OE30IIaCHOCTH U OX
paHbI OKpYXKaroIieil cpeipl, a Ta
K)Ke MPaBUIIa U CTAHIAPThI KO
OTMYECKON O€30I1aCHOCTH.

c(hopMHUpOBaBIIIEeCS CHCTEMATH
YECCKOC 3HAHUC HpI/IHHI/IHOB MOH
I/ITOpI/IHFa U OILICHKU COCTOSITHUS

MIPUPOIHBIX M TEXHOTEHHBIX 00
‘bCKTOB, BKJIFOYUAsAd MCTOJbI U TCX
HOJIOTHH 151 o0ecIieueHus 6e3

OMACHOCTH U OXPaHbl OKPYKAI0
1Iel cpeipl, a TaKXKe MpaBmuia u
CTaH/IaPTHI IKOJIOTHUYECKOi Oe3

OIIaCHOCTH.

IIPUMEHSATh METOABI MOHUTOPU
Hra Jijisl BBIABIICHUS U aHAIU3a

PHUCKOB, CBSI3aHHBIX C TEXHOT'CH
HBIMH ¥ IPUPOJHBIME (hakTopa
MH, ¥ pa3pabaTeIBaTh CTPAaTETH

PesynbraThl 00y4eHUs 110 TUCIUILIHHE
Ko | Tmu
hit n
pe | pe
3- 3-
Ta | Ta
P o

1
e
vy
PI | me
2 HU
e

U ¥ MEPONPUSITHS ISl IPEOTB
pallleHrs ¥ MUHUMU3alUKI Hera
TUBHOTO BO3JCHCTBHS HA YCIIOB
€Ka 1 OKpYXKaloIlylo Cpexay.

chopMupoBaBIIeeCs CHCTEMATH
YEeCKOe YMEHHUE IIPUMEHSTh MET
0JIb] MOHUTOPHHTA IS BBISIBIIC
HUSI M aHaJIN3a PUCKOB, CBS3aHH
BIX C TEXHOI'CHHBIMH U ITPUPOJL
HBIMHU (paKTOpaMu, U pazpadaTsl
BaTh CTPATETHH U MEPOTIPHUSTHS
JUISl TIPEJOTBPAILCHHST 1 MUHUM
M3allMU HEraTUBHOTO BO3/ICHCTB
1Sl Ha YeJIOBEKa U OKPY KoLy
10 cpeny.
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pa3pabaTbIBaTh M BHEAPSATH 3
(EKTHUBHBIE CHCTEMBI MOHHTOP
WHT'a, HCTIOJb30BAaTh COBPEMEHH
B¢ TEXHOJIOTUHM ¥ HHCTPYMEHT

Ha | I g oOecrieuennst 6e30macHo
Bbl | CTH U 3aIUTHI OKPYIKAMOIIEH Cp
K eJ1bl, a Takxke (OPMUPOBATH U B

HEJPATH MPOrPaMMBI 110 Iponar
aHne cobmoaeHus TpeOoBaHUI

0€30IMaCHOCTU U CHUKEHUS HET

aTUBHBIX BO3JICHCTBUM.

c(hopMHUpOBaBLIEECs CHCTEMATH
YeCKOoe BJIaJIcHUE pa3pabaThiBaT
b ¥ BHEAPATH 3 (HEeKTUBHBIE CH
CTEMbI MOHUTOPHHTA, UCIIONB30
BaTh COBPEMEHHBIE TEXHOJIOTUH
Y HHCTPYMEHTEI I 00ecTIeueH
ust 6€30IIaCHOCTH U 3aIIUTHI OK
pyXxaroteii cpensl, a Takxe ho
PMHpPOBaTh ¥ BHEIPATH MPOrpa
MMBI 10 TIpoTIaraHjie coOJIoIeH
usi TpeboBaHuit 6e30MacHOCTH U
CHIDKEHUSI HETaTHBHBIX BO3JIEH

CTBUH.

Tabnuiia 3amoyHseTCs B COOTBETCTBHH C pazaenom | Pabodeil mporpaMmbl TUCITUTUTHHBI
(Momyist).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Tabnuna 3 — [lepeueHb OLIEHOYHBIX CPEACTB MO TUCIUILUIMHE (MOIYIIIO)

KonTtponupyemsle Ii1aHUpyeMBbIe pe3

yIBTaThl 00yUeHUS

KonTtpoaupyemsie TeMBI 1
HCLUIUINHEI

HammeHOBaHME OLIEHOYHOTO CPEICTBA U TIP
encrasieHue ero B ®OC

Texylmuil KOHTPOJIb

IIpomexxyTouHas aT
TecTauus

Ounas popma 00yueHHS

0J1b] MOHUTOPHHTA ISl B
BISIBJICHUS 1 aHAIIN3a PHUC
KOB, CBSI3aHHBIX C TEXHOT
€HHBIMH U IPUPOIAHBIMH
(axTopamu, 1 pa3padaTsl
BaTh CTPAaTETUH U MEPOIIP
MSITHS JUTS IPEIOTBPALIEH
WSl 1 MUHUMU3A1M1 HeTaT
HMBHOT'O BO3ACHCTBUS Ha 4
€JI0BEKA M OKPY>KAIOIIYIO
cpeny.

1.1. OcHOBBI MOHUTOPHHT
a M ICTOYHUKH 3arpsi3HEH
ui

Kontpomnsnas pador
a

P/l 3HaHKE : NPHHIUIIOB MOH KonrposnsHas paboT | Dx3aMeH B MUCbMEH
HUTOPHHIA U OUEHKH COCTO | 1.1. OCHOBBI MOHUTOPHHT | o HoO# hopme
SIHUSL IPUPOJIHBIX U TCXHO | @ M ICTOYHUKH 3arpsA3HCH
FEHHEIX 00BEKTOB, BKIIIOY | uif Tect DK3aMCH B MUCHMCH
ast METOAbI U TEXHOJIOTUN HOM (IJOPMS
I o0ecnieueHus 0e3oma
KonTponbHas paboT | Dk3ameH B MHUCbMEH
CHOCTH I OXPAHBI OKPYXKA | | 5 Xymueckue HCTOUH | 5 HO# (hopme
TOIICH CPCABL, @ TAIKC TP | yiyeyr y Murparus 3arpssus
aBUIIa 1 CTAHAAPTBI OKOMO | (s permects T SK3aMeH B IUCbMEH
THYeCKON 0€30TacHOCTH. ecT HOi (hopme
KonTponbHas pabor | Dx3aMeH B IHUCbMEH
1.3. OueHka 3arpsi3HeHUd | g HO# hopme
U COBPEMEHHbIE METOIBI
HACHTHHKAIIH Teer DK3aMeH B IMCbMEH
HOW hopme
P2 YMeHue : IpUMEHATh MET DK3aMeH B IHCEMEH

HOH (opme

Tect

DK3aM€H B MUCHbMEH
HOH (opme

1.2. XuMH4yecKkne uCTOUYH
WKHU U MUTpaLus 3arps3Hs
JOIMX BEIIECTB

Konrponbnas pabor
a

DK3aMeH B IMCbMEH
HOH (opme

Tect

DK3aMeH B IMCbMEH
HOH (opme

1.3. Onenka 3arpsi3HeHUH
U COBPEMEHHBIE METOIbI
UACHTHPUKAITTT

Kontpomnsnas pador
a

DK3aMeH B MHCbMEH
HOW (opme

Tect

DK3aMeH B MUCbMEH
HOW (opme
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HaBsik : pa3pabaTbIBaTh U
BHEJPATH 9P PEKTUBHBIE C
UCTEeMBI MOHUTOPHHT, MC
TI0JIE30BATh COBPEMEHHBIC
TEXHOJIOTUH ¥l HUHCTPYMEH
TBI U1 00ecieueHns 6e30
MACHOCTH U 3aIUTHI OKPY
JKaKoIIe! cpenpl, a TaKxKe

(bopMHpOBAThH U BHEAPSTH
MIPOrpaMMEI 110 TIpoTIaraH

Je cobiroieHust TpeboBaH
nit 6e301aCHOCTU M CHUXK
€HUS1 HETaTHBHBIX BO3JIEH
CTBHII.

1.1. OcHOBBI MOHUTOPHUHT
a ¥ ICTOYHUKH 3arpsi3HEH
ui

Konrponbnas pabor
a

DK3aMeH B IMCbMEH
HOH (opme

Tect

DK3aMeH B MMCHMEH
HOH (opme

1.2. XuMHAYECKHE NCTOYH
WKW ¥ MUTPAIHs 3arps3Hs
FOIIMX BEILECTB

Kontponsuas padot
a

DK3aMeH B MUCHMEH
HOM (opme

Tect

DK3aMeH B MIMCbMEH
HOM (hopme

1.3. Ouenka 3arps3HeHuit
U COBPEMEHHBIE METOIbI

Kontpomnbnas pabor
a

DK3aMeH B IMCbMEH
HOH (opme

DK3aMeH B MUCHMEH
HOH (opme

UACHTU(DUKAIIA Tecr

4 Onucanue npoueaypbl OHCHUBaAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIIMIA

Ha JaHHOM O3JTall€ OLCHHBACTCA IIO

pe3yabpTaTaM TEKYIIUX M MPOMEKYTOYHBIX aTTECTAIlMH MPHU MOMOIIM KOJIMYECTBEHHOU OIEHKH,
BbIpaXeHHOW B Oamnax. MakcuMmanbHas cymma OalljioB Mo JucHumiinHe (Moayno) pasHa 100

Oasam.

[IpenycMOTpeHO MPOBECHHUE TPEX TECTOB (MAaKCUMAIbHOE KOJIMYECTBO OAJIJIOB 33 OJJUH TECT -
20) 1 TpeX KOHTPOJIbHBIX PabOT (MaKCUMaJIbHOE KOJIMYECTBO 0aJIOB 32 OJIHY KOHTPOJIbHYIO
paboty — 10). Taxxe npexycmorpero 10 6amioB 3a sK3aMeH.

O1eHOYHOE CPEICTBO
Bu, €0HOM 1eATeIbHOCTH KonTtponbnas pa .

AyH A 6ora p P TectupoBanue DK3aMeH B IUCEMEHHOU (opme Hroro
Jlexuun 30 10 40
IIpakTryieckme 3aHsAThs 60 60
CamocTosTenbHas paboTa
Hroro 30 60 0 100

CYMMa 68.J'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHIaM yqe6H0171 ACATCIIbBHOCTH B paMKax
JAUCHUIIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHU C Ta6J'II/IH€I\/'I.

CyMMi Gano O1eHKa 110 TPOMEXx
YTOYHOMU aTTecTalu XapaxkTepucTiKa KadyecTBa chOPMUPOBAHHOCTH KOMITETEHIINI
MO TUCIUILIA
HE 1
CTyaeHT 1eMOHCTpHpYeT chOPMHUPOBAHHOCTh AUCLMILIMHAPHBIX KOMIIETEHIHMiT, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHIeCKOe U ITy0OKoe 3HaHHE y4eOHOro MaTepHana
o1 91 10 100 «3auTeHO» / » YCBOMIT OCHOBHYIO JIHTEPATYPY H 3HAKOM C JIOTIOJIHUTEIILHOM JTNTepaTypoii, pexome
«OTIIMYHO HJIOBaHHOH TIPOTrPaMMOM, yMeeT CBOOO/IHO BBINOJHATh IPAKTHUECKHE 3aJaHUs, TIPe]]
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEpHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, IPUMEHSIET HX B CUTYALMSIX MOBBIIICHHON CIIOXKHOCTH.
CTyzieHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUILTMHAPHBIX KOMIIETEHIHI: OCHO
o176 110 90 «3auTeHO» / BHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO IOMYCKAIOTCSl HE3HAUNTEIIbHbIC ounm61<1/1, HETOUH
«XOPOILO» OCTH, 3aTPYAHEHHUS [P aHATUTHYECKHX OTIEpPALHsX, IEPEHOCE 3HAHUH U yMEHHH Ha H
OBBI€, HECTAH/IAPTHBIC CHTYAIIH.
CTyzeHT AeMOHCTPHPYET CPOPMHUPOBAHHOCTH TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4YTCHO» / J1€ KOHTPOJIbHBIX MepOl’IpI/IﬂTHl\/’I JOITYCKarOTCs 3HAYUTEIIbHbIC O]_IJI/I6KI/I, TMPOSABJIACTCA O
oT 61 0 75 «yIIOBJICTBOPUTENb | TCYTCTBHE OTIEIbHBIX 3HAHUH, YMEHUH, HABBIKOB 110 HEKOTOPHIM AUCIUIUIMHAPHBIM K
HO» OMIIETEHIUAM, CTYACHT HUCIBITBIBACT 3HAYUTCIbHBIC 3aTPYAHCHUSA IPU ONIEPUPOBAHN
U 3HaHUSAMU U YMEHUAMMU ITPU UX NIEPEHOCE HA HOBLIC CUTYAIlUH.
«HE 3a4TCHO» /
or 41 10 60 «HEYIOBIETBOPHTE v CTyAC€HTa HE C(b(szPIpOB%HbI JUCHUIINIMHAPHBIC KOMIICTCHI UM, IPOSABISACTCA HENOC
IEHOY TaTOYHOCTb 3HAHUH, YMEHUHU, HABBIKOB.




«HE 3aYTEeHO» /
ot 0 mo 40 «HEYJOBJIETBOPHUTE
JIBHO»

HI/ICIII/IH.HI/IHapHBIe KOMIICTCHIMU HC C(i)OpMPIpOBaHLI. HpOSIBHSIeTCH IIOJIHOC WJIM IIpaK
TUYCCKU ITOJIHOC OTCYTCTBUE 3HaHPII>1, yMeHPIfI, HaBBbIKOB.

5 HpI/IMepHLIe OLICHOYHBIC CpEeACTBA

5.1 Ilpumepnbl TECTOBBIX 3aJaHUI

Tect mo Teme 1: OCHOBBI MOHMTOPHUHIA U HCTOYHUKH 3arpsi3HeHUH
Buvioop oonozo npasunvrozo omeema. Ilpasunvnulit omeem nanuwiume 6 euoe 0yKel
1. Kakoe wu3 ImepeuucieHHbIX YTBEp)KIECHUN Haubojiee TOYHO ONMCHIBAET LEJb
MOHUTOPHUHIA OKPYXAIOIIEH cpeabl?
a) Ouenka 3KOHOMUYECKON 3D (HEKTHBHOCTH
b) C6op maHHBIX AJsI MOCIEAYIOIIUX UCCIICI0BAHHUN
C) OmpeneneHue ypoBHsI 3arpsi3HCHUSI M OLCHKA BO3ICHUCTBHS HAa OKPY)KAIOIIYIO
cpeny
d) Pa3paboTka HOBBIX MPOMBIIIJICHHBIX TEXHOIOT U
2. Kakue u3 crneayrommx METOJOB UCHOJIb3YIOTCS IJii MOHUTOPUHIA KauecTBa BOJbI B
Bojloemax”?
a) Tmaposormueckue UCCIICIOBAHUS
b) Cnekrpockonus
C) XUMHYCCKHI aHAIN3
d) Bce nepeyrciacHHbIC METOIBI
3. UTO 13 MepeurciaeHHOro SBISETCS HCTOYHUKOM TOUEYHOTO 3arpsi3HEeHus?
a) CrouHbIE BOJIBI U3 OYMCTHBIX COOPY)KECHHIA
b)  ABTOMOOWJIBHBII BEIOPOC
c) IlorpeGiieHre MECTUIIMIOB B CEIbCKOM XO035HCTBE
d) PacceuBanue paguOaKTHBHBIX YACTHII
4. Kaxoil u3 cienyromux METOI0B MO3BOJIAET OICHUTh KOHIIEHTPALMIO 3arPSI3HSIONINX
BEIIIECTB B BO3Ayxe?
a) DIeKTPOXMMHUYECKas CIIEKTPOCKOIHS
b) TI'paBumerpus
C) ATOMHO-a0COpPOIMOHHAS CIEKTPOCKOIHUS
d) Macc-criekTpoMeTpusi
5. Uro takoe nud¢ys3Hoe 3arpszHeHue?
a) 3arps3HeHue, MPOUCXOIAIIEe OT OJHON KPYITHON TOUYKH HCTOYHHUKA
b) 3arps3HeHue, IPOUCXOIAIIEE OT MHOXKECTBA MEITKUX HCTOYHHKOB
C) 3arps3HeHHEe, KOTOPOE MPOMCXOINUT B PE3YJIbTaTe aBapuid
d) 3arps3HeHue, BEI3BAHHOE €CTECTBEHHBIMHU POILIECCAMHE
6. Kakoit n3 nepeunciennsix (akropoB HE oTHOCHTCS K XMMHYECKHMM HCTOYHUKAM
3arpsI3HEHUI YKOCUCTEM?
a) BwiOpocs! yriekuciaoro rasa
b) Hoxmu
C)  YTuiuszaius MpOMBIILIICHHBIX OTX0J0B
d) BsIOpochl muOKCHIA CEPbI
7. Kaxoit MeTo1 UCTIONB3YeTCs IJIs1 OTIPEICTICHUSI YPOBHS TOKCHKAHTOB B IMOYBE?
a) Tmopomormueckue vcciea0BaHUS
b) Xwumundeckuii aHamM3
c) Teodusmueckue ncciea0BaHUs
d) Crnektpomerpus
8. Kakwue u3 cienyromux BemecTB OTHOCSATCS K MPHUOPUTETHBIM TOKCUKAHTaM JIJIsl BOJHBIX
KOCUCTEM?
a) Pryts




b)  A3zoTHbIE OKCHIBI
C) VYriaeBomopomabl
d) Bce nepeunciieHHbIe
9. Kakoii u3 METOI0B MO3BOJISIET OL[EHUTh BO3/IEHCTBUE BRIOPOCOB Ha aTMoc(epy?
a) Xpomarorpadus
b) Cnekrpodoromerpus
c) Jlazepnas abcopOuus
d) MoaenupoBaHue aTMOC(HEPHOTO PACIPOCTPAHEHHSI 3arPA3HUTEICH
10. Kakoli NpuHIMI JIEKUT B OCHOBE MCIIOJIB30BAHMS CIIyTHUKOBBIX TE€XHOJOTHH AJIs
MOHUTOPHHIA OKPYXAIOIIEH cpeabl?
a) Macc-criekTpomerpus
b) Onrudeckas U paauOMeTpHUECKas CheMKa
C) Xumuueckas peakuus
d) DrekTpoXxMMHUYECKHE H3MEPEHUS
Tect no Teme 2: XuMu4yeckHe HCTOYHMKH U MUTPaLs 3arPSI3HAIOIIMX BellecTB
Buvioop oonozo npasunvnozo omeema. Ilpasuivnoiiit omeem nanuuiume 6 euoe OyKevl
1. Kakyro posip UrparoT XuMUYECKHUE UICTOYHHUKY 3arPSA3HEHUS B SKOCUCTEMAX ?
a) OHU He OKa3bIBAIOT 3HAYUTEIHLHOTO BIUSHUS HA SKOCUCTEMY.
b) OHM CIOCOOCTBYIOT YBEIMUCHHUIO OMOJIOTHYECKOTO pa3HOOOpa3usl.
¢) OHU MOTYT NMPUBECTH K Pa3pyLICHUIO YKOCUCTEM U IToTepe Onopa3sHooOpas3usl.
d) OHu yny4nraroT Ka4ecTBO IMOYBBI U BOJIBI.
2. Yro Takoe TOUCHYHbIE HICTOYHHUKH 3arps3HEHUS?
a) MlcTouHuKY 3arpsi3HEHUs, KOTOPbIE TPYIHO JIOKAIU30BaTh.
b) HMcrouHuku 3arpsi3HEHUs, KOTOpPble BO3HUKAIOT B PE3yNIbTaTe€ E€CTECTBEHHBIX
IIPOLIECCOB.
¢) KonkpeTHble U JTOKaTM30BaHHBIE UCTOUYHUKH 3arps3HEHUs, TaKHe KaKk TPYObl U
CTOKH.
d) Mcrounuku 3arpsi3HeHus, BOSHUKAIONINE M3-3a ACHCTBUS YeNIOBEKa Ha OONBIINX
TEPPUTOPHUSIX.
3. Kakoii MeTos1 ucnomb3yeTcs Uil OTCIEKUBAHUS MUTPALIMM 3arpSA3HAIONIMX BEIIECTB B
Bozie?
a) JluctaHIIMOHHOE 30HMPOBAHUE.
b) Ontuyeckas CIEKTPOCKOIUSI.
¢) Paguonyknunnoe TpelicupoBaHue.
d) MukpoOuonornyeckuii anaaus.
4. Kakoe 13 niepedrciIeHHbIX BEUIECTB SBISIETCS IPUOPUTETHBIM TOKCUKAHTOM B BO3ayXe?
a) YTIeKucIbIi ras.
b) A3or.
¢) Okcup yraepona.
d) Boasiabie mapsl.
5. Kakoil mnpouecc MuUrpamud TOKCHKAHTOB B TIOYBE OMNMUCHIBAET HAKOIUJICHUE
3arpsA3HSIOIMX BEIIECTB B BEPXHUX CIIOSAX ITOYBbI?
a) qudysus.
b) Dpo3usi.
¢) Undunprpanms.
d) AacopOuus.
6. Kakue 13 crieayronmx HCTOYHUKOB 3arpsi3HEHUS SIBISIOTCS T Py3HBIMU?
a) [IpomblnieHHBIE BEIOPOCH U3 TPYO.
b) CTouHbI€ BOJIBI U3 OYUCTHBIX COOPYKEHUH.
c) I[lectunmasl, pactpenensieMble C CEIbCKOX03SIMCTBEHHBIMU CTOKaMHU.
d) BonsiHbie BEIOPOCH ¢ OHOTO 3aBOJIA.



7. Kakoil mMeTosn aHamm3a HCIOJB3YeTCS U OMPESICHUS KOHIICHTPAIIMH TOKCUYHBIX
BelecTB B atMochepe?
a) CriektpooTomMeTpHs.
b) 'paBuMeTpus.
¢) Xpomarorpadusi.
d) TepmomeTpus.
8. Kaxkoii u3 meronoB Hambosee MOAXOAUT JUII MOHUTOPHHIA BOIHBIX IKOCHUCTEM B
peaqbHOM BpeMeHU?
a) AHanu3 mpob Ha MecTe.
b) JlaBopaTopHbIie TeCThI C OTCPOUYEHHBIM PE3YIBTATOM.
¢) MoaenupoBaHHe ¢ UCIIOJIb30BAaHHEM UCTOPUYECKHX JAHHBIX.
d) CnyTHHKOBOE HAOJIOICHHE.
9. Kaxoii u3 cienyromux (pakTopoB HE BIMIET Ha MUTPALIMIO 3arpsI3HAIONINX BEIIECTB B
Bojze?
a) Temneparypa BoJbI.
b) CkopoCTh TEUCHHUS BOJIBI.
¢) CosleHOCTB BOJIBI.
d) Turm moyBsI.
10. Kakoli W3 mepeuuclieHHBIX METOJOB KOHTPOJS 32 HMCTOYHHKAMH 3arps3HEHUS
MpeJoiaraeT UCIOIb30BaHUE JATYMKOB JJIsl TOCTOSIHHOTO MOHUTOPHUHTA?
a) [lacnopTupoBaHue UCTOUYHUKOB.
b) Ilons ananu3a mpoo.
¢) CucreMbl aBTOMaTU3MPOBAHHOI'O MOHUTOPUHTA.
d) PerynsipHble HHCTIEKIIMOHHBIE TPOBEPKHU.

Tect mo Teme 3: OueHka 3arpsi3HeHUl U COBpeMeHHbIe MeTOAbl HAeHTH(UKATUT

Buibop 0onozo npasunvnozo omeema. Ilpagunvnwiit omeem nanuwiume 6 guoe OyKewl

1. Kakoii MmeTos aHaM3a 3arps3HAOLIMX BEILECTB B BOJHBIX 3KOCUCTEMAX Mperosaraer
MCIIOJIb30BaHUE ONTUYECKOTO CIIEKTPA JIJIsl ONPEAEICHUS] KOHLIEHTpaluu?

A) AtoMHast aOCOpOLIMOHHAs CIIEKTPOMETPUs

B) I'paBumetpus

C) I'azoBas xpomarorpadus

D) VabTpaduoneroBast CrieKTPOCKOIHUS

2. Kakoil U3 MeTO[I0B aHalM3a 3arps3HAIOIIMX BellecTB Haubonee >pQPeKTHBEH Ui
BBISIBJICHUSI CJI€I0OBBIX KOHIEHTPALlMii TOKCUYHBIX METAJUIOB B IOYBaX?

A) Xumuueckasi 3KCTpaKIus

B) IMonsiporpaduueckoe onpeneneHue

C) OMHCccHOHHAs CIIEKTPOCKOMHS

D) Bonpramnepomerpust

3. Kakoii n3 nepeynciaeHHbIX METO/I0B MO3BOJISET MPOBOAUTH KOJIMYECTBEHHBIN aHANN3
3arpsi3HAOIIMX BEIIECTB B BO3AYXE C TOMOUIbIO U3MEPEHMSI UX ONTUYECKUX CBOMCTB?

A) YnbTpaduoneroBas CEKTPOCKOMHUS

B) AtomMHO-a0copOIIMOHHAs CIEKTPOMETPHS

C) XKunkoctHas xpomarorpadus

D) SlnepHblit MarHUTHBIN pe30HAHC

4. Kakue COBpEMEHHBIE TEXHOJIOTMH HCIIOJB3YIOTCS JUISI MOHHTOPUHIA 3arps3HEHUs
BO3/yXa C IIEeJIbI0 OTCJIEKUBAHUS JTUHAMUKY U3MEHEHUSI KOHIEHTPAMH 3arpA3HIONINX BEIECTB
B PEAJILHOM BpeMeEHHU?

A) CnyrHukoBble TexHosoruu u I'C

B) Macc-cniektpomerpust

C) Xpomarorpadus

D) PentrenoBckast piyopecreHuus



5. Kakoil U3 METOJ0B OIIEHKM 3arps3HEHHs IOUYBBI IO3BOJISET ONPEAECIUTH YPOBEHBb
3arpsi3HEHUs Ha IITyOMHE 10 HECKOIBKUX METPOB?

A) IIpo600TOOp MOYBHI M TAOOPATOPHBIN aHAIIN3

B) I'eopanaproe uccienoBanue

C) OnTtrueckas SMUCCUOHHAs CIEKTPOCKOIUS

D) YnbTpa3BykoBoe oOcieqoBaHue

6. Kakoif MeToJ MO3BOJSET ONpPENeUTh HATUYMe M KOHLEHTPAIMIO 3arps3HSIOMNX
BEILIECTB B BOJHBIX IKOCUCTEMAX C UCIOJIb30BaHUEM (poTOMEeTpun?

A) ®ayopecuieHTHas CIEKTPOCKOIUS

B) I'paBumeTpus

C) Jlazepnas nudpaxims

D) AToMHast 3MUCCHOHHAsI CIEKTPOCKOIHUS

7. Kakoll Meroa OLIEHKM 3arpsi3HEHUS BOJHBIX CHUCTEM I103BOJISET MOJEIMPOBATH
MUTPALKIO 3arPA3HAIONINX BEIIECTB U IPOrHO3UPOBATh UX MOBEACHHE?

A) MoznenupoBaHue TPaHCIIOPTUPOBKY 3arps3HSIOIINX BEIIECTB

B) Tutpumerpus

C) I'azoBast xpomatorpadus

D) Xumunueckast SKCTpaKIus

8. Kakoli MHCTpyMEHTaNbHBI METOJ aHATW3a MPUMEHSETCS IS OLICHKU 3arpsi3HEHHS
BO3/1yXa Ha OCHOBE U3MEPEHMSI €r0 3IEKTPONPOBOAHOCTU?

A) DnexkTpoxuMuyecKas ceHcopa

B) CnexTpockormnus B BUIUMOM JHMaIa30He

C) Honspumerpus

D) I'paBumerpus

9. Kakoif MeTo/1 O3BOJISIET ONPEEISATh YPOBHU 3arps3HEHUS IOYBBI HA OCHOBE aHAIM3a
panuanoHHOro goHa?

A) Papuomerpus

B) Xumudeckast SKCTpakius

C) ®nyopecieHTHas! CIEKTPOCKOMHS

D) Honsiporpadus

10. Kakoii mMeron aHanW3a HCHOJB3YETCS /ISl OLEHKU 3arps3HEHUS BOIBI C IENBIO
BBISIBJICHHS OPTaHUYECKUX COEAMHEHUH U MX KOHLEHTpauu?

A) KunkoctHas xpomarorpadus

B) I'azoBast xpomarorpadus

C) Macc-cnektpoMeTpust

D) DMuccroHHas CIeKTPOCKONHUs

Kpamxue memoouueckue yxazanus

Tecmosgvie 3a0anus npedycmampugarom 6vloop 00HO020 eapuarma omeema. Cmyoenm
YKa3vleaem Ha OMOENbHO 63AMOM qucme Oymazu HoMep 8ONpoca u psoomM ¢ HUM eapuanm(vt)
NPasuIbHo20(blX) ¢ e20 mouku 3penus omeema(og). CmyoeHmy 6biCmMagaemcs KOJIU4ecmeo
0annos 6 coomeemcmeuu ¢ KOIUYECmeoM NPAGUIbHBIX OMEEMOoE, NPU IMOM KAAHCObLU NPABUTbHBLIL
omeem oyenusaemcs 6 2 banna. MaxkcumanbHo 603modxcroe yucio 6anoe—20 3a ooun mecm.

Ilxana oyenku

Ornenka Bammer* Omnucanne

5 20 [TporieHT npaBmibHbIX 0TBeTOB 100%

4 16 IIporieHT npaBmiIbHBIX 0TBETOB 80%

3 14 ITponeHT npaBUIbHBIX 0TBETOB 70%

2 Memnbiie 14 [TponeHT npaBMIBHBIX 0TBETOB MeHee 70%

5.2 Tlpumepsnl 3agaHnii I BBINOJTHEHHS KOHTPOJIbHBIX padoT

KonTtpouabHnas pa6ora 1: OCHOBbI MOHUTOPHHIA  HCTOYHUKH 3arpsi3HEHU I
3anaHus:



Omnpenenure U 00BICHUTE OCHOBHBIE MPUHIIUITBI MOHUTOPUHTA PUPOTHBIX U
TEXHOTC€HHBIX 0OBEKTOB.

2. Kakue MeTopl MOHUTOPUHTA UCTIONB3YIOTCS [T OLICHKH 3arpsisHeHuit? [lepeunciure u
KPaTKO OIUIINTE UX.

3. Oxapaxrepusyiite kinaccuukaiuio 3arpszaeanii no H.®. Peiimepcy u npuseaure
IIPUMEPHI UIsl KaKI0TO THIIA.

4. PacckaxuTte 0 poJId MOHUTOPHHTA B 00ecrieueHHH Oe30MaCHOCTH U OXpaHe OKPY>KaroLIeH
CpeJBl.

5. B ueM 3akit0yaroTCs OCHOBHBIE OTJIMYMS MEKIY IPUPOJIHBIMU U TEXHOT€HHBIMU
VMCTOYHUKAMH 3arpsi3HEHUIN?
KonTpoabHas padora 2: XuMHYeCKHEe HCTOYHMKH W MUTPALMs 3arpsA3HSIONIAX

BelleCTB

Samanus:

1. Omnpenenute OCHOBHbBIE TUIIBI XUMUYECKUX 3arpsI3HSAIOIINX BELIIECTB U UX UCTOUHHKHU.

2. OOBsACHUTE 3aKOHOMEPHOCTH MHUTPALIUU TOKCUKAHTOB B OKpy»XKarolei cpene. [lpuBennre
IIPUMEPBHL.

3. Uro Takoe Toueunbie u U y3HbIC HCTOUHUKY 3arpsi3HeHus? [IpuBenure mpuMepsl Is
Ka)KI0ro TUIA.

4. OxapakTepu3yiTe IpoLecC MUTPALIUU TSKENbIX METAJIIOB B AKocucTeMax. Kak 3to
BIIMSIET HAa OKPYXKAIOILYIO Cpeny?

5. Kaxkue MeTo/pl HCIIONB3YIOTCS U1 aHAIN3a XUMUYECKUX 3arpsi3HUTENIEN B BOJIHON
cpene? llepeuncaure u onumuTe UX.
Konrtposbnass padora 3: OuneHka 3arpsi3HeHHili M COBpeMeHHbIe MeTO/bI

HICHTH(PUKAAN

1. Onwumure OCHOBHBIE METOJIbI OLIEHKU 3arpsi3HEHUM BOJHBIX 3KOCUCTEM. B uem nx
IIPEUMYIIECTBA U HETOCTATKU?

2. Kakue coBpeMeHHbIE TEXHOJIOTHH U MHCTPYMEHTHI UCIIOIb3YIOTCS ISl UACHTU(DUKALIUT
HCTOYHUKOB 3arpsA3HEHMs?

3. O6bsacHute, kak [ MIC (reonHpOpMalimOHHbBIE CUCTEMbI) IPUMEHSETCS I MOHUTOPUHTA
3arpssHeHul. [IpuBeaure npumepsl.

4. PaccMoTpuTe METOJI CTATUCTHUYECKOTO aHAIN3a IaHHBIX JUId OlleHKU Auddy3HOTO
3arpsi3HeHus. KakoBbl €ro KiitoueBble 0COOEHHOCTH?

5. Kakue ontudeckne METOAbI UCIIOIB3YIOTCS JUIs aHAIN3a 3arPSA3HAIONINX BEIECTB B

OoKpy>karotien cpefe? OnuImTe X MPUHIUI JEHCTBUA.

Kpamxue memoouueckue yxazanus
Omeemvl davime 6 8ude Kpamkux Gopmyauposox, GKI0UAWUX OnpedesieHus U OCHOBHbIE

xapakxmepucmuxu (npu Heodoxooumocmu). Omeem Modcem OMAULAMbCA OM DOPMYIUPOEKU
IMANOHHO20 OMEema, HO O0NAHCEH COBNAOAMb C IMATOHOM NO CMbICTY.

IIxana oyenku
Kpumepuu oyenusanusa koumpoavnou paoomet 1: Ocnosvl monumopunza u

UCMOYHUKU 3azpﬂ3nenuﬁ

1.

1. TlomHoe u TOYHOE OOBSICHEHNE TPUHITUTIOR (2 Oaia).

2. llepeuncrieHsl He MEHEE TPEX METO/I0B, KKl METOJI OMTMCAH KPaTKo U SACHO (2
Oaia).

3. IlpaBunbHas knaccudukanus ¢ npuMepamu (2 Oanma).



4. TlonHoe u mornyHOe OOBSICHEHUE POJIM MOHUTOpUHTA (2 Oaa).
5. UYerkoe oObsicHeHUE OTIMYMil (2 Oaya).

Kpumepuu ouenuganus xonmponvnoiui pabdomwt 2: XumuyecKkue UCHOYHUKU U
MUZPAUUs 3a2PAZHAIOUUX 6EU4EeCE

1. IlepeuunciieHbl OCHOBHBIE TUIIbI U HICTOYHHUKH, KaKbI HCTOUYHUK ONMCAaH KPaTKo (2
Oaya).

[TpaBriibHOE OOBSICHEHHE 3aKOHOMEPHOCTEH ¢ IpuMepamu (2 6ara).

YeTkoe ornpeesieHne U MPUMEpPhI IS Kaxaoro tuma (2 6amia).

[TostHOE 0OBSICHEHHE TIPOIECCa MUTPALIMU U €T0 BO3JICUCTBUS Ha cpefy (2 Oaa).
[lepeuncienbl METO/BI, KaX/IbII METO/ OMKMCAaH KPaTKO U sICHO (2 6asa).

agrwm

Kpumepuu ouenueanua konmponvnou pabomer 3: Quenxka 3acpA3HeHUl U
coBpeMeHHble MeMOoObl UOeHMUpuKayuu

1. TlomHoe onmucaHue METO/IOB, yKa3aHbl IPEUMYIIECTBA U HEAOCTATKH (2 Oara).

2. llepeuncieHbl COBpEMEHHBIE TEXHOJIOTUH U MHCTPYMEHTBI, KPaTKO ONMcaHbl (2 6aa).

3. IlpaBuiabHoe 00BsicHenue npumenenus ['MIC ¢ npumepamu (2 6amna).

4. TlomHoe 00BSCHEHHE METOA CTATUCTUYECKOTO aHAIIN3a, YKa3aHbl KIIFOYEBHIE
ocobOeHHocTH (2 Oana).

5. IlepeuncieHbl ONTUYECKUE METObI, KAXK/IBI METOJI OITUCAH KPATKO U sicHO (2 Oasa).

5.3 Bonpocsl K 3K3aMeHy
1. OObscHHTE, YTO TAKOE MOHUTOPHUHT M KAKOBBI €0 OCHOBHBIE 11T ?

2. OnumuTe OCHOBHBIC MPUHIIUIIBI U METOJIHI MOHUTOPHHTA 3arPS3HCHHIA OKPYKAFOIICH
cpensl.

3. Kak xmaccuuuupyroTcsi HCTOYHUKH 3arpsiI3HEHUST OKPYIKaroIIel cpebl?

4. Yto Takoe TOKCUKAHTHI, U KaK OHU KJIaCCU(DHUIIMPYIOTCS MO CTETIEHU OMAaCHOCTH?

5. KakoBbl 0cCOOEHHOCTH MUTpAIIUM XUMUYECKUX BELIECTB OT UICTOYHUKOB 3arpsi3HEHUS B
KOMITOHEHTBI IPUPOJHOMN Cpenibl?

6. OnumuTe METObI HACHTU(UKAIINA XUMHYECKHUX 3arPS3HUTENICH B BO3IyXe.

7. Kaxkwue cymiecTByloT COBPEMEHHbIE TEXHOJIOTUH /I MOHUTOPUHTA BOJHBIX SKOCHUCTEM?

8. KakoBbI METOIBI OLIEHKHM BO3JICHCTBHS 3arps3HSIONINX BEIIECTB HA 3/I0POBbE YeIOBeKa?

9. OnuiuTe, KaK UCTOIB3YIOTCS CIIYTHUKOBBIE TEXHOJIOTHH JJIsI MOHUTOPUHTA 3arpsSI3HEHUS

OKPYKaIOIIEH CpeIbl.

10. Kakue cymecTByOT METOAbI KOJUYECTBEHHOTO aHAIN3a XMMUYECKOTO 3arpsi3HEHHs
BOJIBI?

11. KakoBbl OTIIMYMS MEXKY TOUCUHBIMU U TU((HY3HBIMU HCTOUHUKAMHU 3arps3HEHUS?

12. Yrto Takoe KynabTypa O€30MacCHOCTH M KaKk OHAa HWHTETPUPYETCS B CHUCTEMEI
MOHMTOpPHHTra?

13. Kakme MeTOIBl HCIONB3YIOTCS Il OUEHKH TU(GQGY3HOTO 3arpsi3HEHHS BOTHBIX
cucrem?

14. Kak npoBoautcs oneHKa 3((PEeKTUBHOCTH CUCTEM MOHUTOPHHTA U MPEAYIPEKICHUS
HKOJIOTUYECKUX PUCKOB?

15. O6wsacuute, uto Takoe ['MIC n kak OHA UCTIOIB3YeTCS B MOHUTOPUHTE 3arps3HEHUH.

16. KaxoBbl mnpuHIMIBI pabOTHl ONTHYECKHMX METOJOB aHAIW3a 3arps3HUTENeH
OKpYy>Karoleu cpenbl?

17. Kaxkue xiroueBble MapaMeTphbl OLEHUBAIOTCSA IPU U3MEPEHUH 3arps3HEHUs Bo3ayxa?



18. OO®sicHuTe, YTO Takoe KOA(PUIMEHT a’dpO30JIbHOW aKKyMYJIALHUU H KaK OH
UCIIONIB3YETCS JIJIsl aHATIN3a 3arpsi3HEHUS aTMOC(EPBI.

19. KakoBbl 0COOCHHOCTH W TPYAHOCTH IMPH MOHHUTOPUHIE 3arpsS3HEHHA B YCIOBHUSIX
ypOaHU3UPOBAHHBIX TEPPUTOPUIA?

20. Kakue coBpeMeHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU TPUMEHSIOTCS Ul aHAIN3a U
MOJICTTUPOBAHHUS 3arPS3HEHUN OKpY>KaroUen cpeibl?

Kpamxue memoouueckue yrazanus

Omeemul Oatime 8 guoe KpAmKux opmyauposox, 6KI0UAUUX ONpedeieHUsl U OCHOBHbLE
xapakxmepucmuxu (npu Heodoxooumocmu). Omeem Modcem OMAULAMbCA OM YOPMYIUPOSKU
9MANOHHO20 OMEema, HO OOJIHCEH COBNAOAMb C IMALOHOM NO CMBICTLY.

Ilxana oyenku

B s3x3amenanuonnom omiiere 1 Bonpoc. Kpurepun oueHuBanus:

MaxkcumajbHblil 6211 32 oquH Bonpoc — 10 6a/J10B:

10 6an0B — IloyHbINM, TOYHBIN U PA3BEPHYTHIM OTBET:

=

JlaHo onpezeneHue OCHOBHBIX MOHATUN U XapAKTEPUCTHK.

2. TlosicHeHO, KaK 3aKOH WJIM MPUHIUI IPUMEHSETCS B 3a7a4ax TexHochepHoit
0€30I1aCHOCTH WJIM IPOU3BOJCTBEHHBIX YCIOBUSIX.

3. IlpuBenén npumep WM MPAKTHYECKOE TPUMEHEHHUE, €CIIA ATO YMECTHO.

79 6an10B — YacTUYHO MMOJHBIN OTBET:

1. Bepnbie popMynMpOBKY U NOHSATHSA, HO HE BCE aCIEKThl PACKPBITHI, HAIIPUMED, YIIYIIEH
IIpUMEP WIN IIPAKTUYECKOE IPUMEHEHNE.

4—6 0an1710B — YacTUYHBIA OTBET:

1. IlpuBeneHo TOJBKO OIpeneneHue 0e3 XapaKTEPUCTUKH WU IIPUMEHEHUS; COAEPKATCS
HEKOTOPbIEC OIIUOKH.

1-3 6asuaa — HernomHbld OTBET:

1. Yactuuno PACKPBITHI TUIIb OTACIBHBIC aCIICKTEI, HO B OTBETC HET LCJIOCTHOCTHU,
OTCYTCTBYIOT HeO6XOZ[I/IMBIC OIIpCACIICHUA.

0 0ansioB — [lonHOE OTCYTCTBHE BEPHOTO OTBETA.
HUrorosas mkaja

e 9-10 6annoB — OtimuHo: [TonHBIE, TOUHBIE OTBETHI C TPUMEPAMHU.

e /-8 6ans0B — Xopoio: B 0CHOBHOM NOJIHBIE OTBETHl C MUHUMAJIbHBIMU YITYIIIEHUSIMH.

e 5-6 6as0B — Y10BiIEeTBOPUTENHHO: OCHOBHBIE IIOJIOXKEHUS BEPHBI, HO €CTh
3HAUUTENbHbIE YIYIEHUS WIN OIINOKH.

e 0-4 6anuoB — HeynosnerBopurenbHo: OTBETHI HE COOTBETCTBYIOT KPUTEPUAM HITH
COJIEpXKaT CEPhE3HBIE ONTUOKH.



KJIOYU K OHEHOYHBIM MATEPUAJIAM 110 IUCHUTIJIMHE
«MOHUTOPHUHI ITIPUPO/IHBIX U TEXHOC®EPHBIX OB BEKTOB»
5.1 OTBeThI HA TECTOBLIE 3aJaHUSA
OtBeTHl K TecTY 1: OCHOBBI MOHHTOPHMHIA M NICTOYHHMKH 3arps3HCHUI

1. ¢
2. d
3. a
4. d
5 b
6. b
7. b
8. a
9. d
10.b

OTBeTHI K TecTY 2: XMMHYSCKHE NCTOYHMKH U MATPAINS 3arpSI3HAIONINX BEIICCTB
1.
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OtBertsl k TecTy 2: 3: OneHKa 3arps3HeHUN U COBPEMEHHbIE METO/Ibl WIEHTU(UKAIIUY
1.
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5.2 OTBeThI Ha KOHTPOJIbHbIE PA0OTHI
OTBeTEI K KOHTPOJILHOM pabore 1: OCHOBBI MOHUTOPHMHIA U UCTOYHUKHY 3arpsi3HEHNUI
1. OTBerT:
[IpuHIKIIBI MOHUTOPHUHTA:
- CUCTeMaTUYHOCTh: PETYISPHOE U TNIAHOMEPHOE HAOIIOICHHUE 32 COCTOSTHUEM OOBEKTOB.
- KOMITJIEKCHOCTB: HCTIOb30BaHUE PA3TMYHBIX METOJIOB U HHCTPYMEHTOB TSI TIOJTYICHHS
MOJIHOTO MPEACTABICHUS O COCTOSIHUU.
- [leproanyHOCTH: TPOBEICHINE MOHUTOPHUHTA HA TTOCTOSIHHOW OCHOBE JIJIsl OTCJIC)KUBAHUS
W3MEHCHHIA.
- JIOKyMEeHTHpOBaHUE: 3aIUCh U aHATN3 IAHHBIX JIJIs PUHSATHSI yIIPABICHYECKUX PEIICHUH.

2. OTBeT:



- XUMHUYECKUI aHAJIM3: OINpe/ielieHne KOHIEHTPAaUi 3arps3HSIONIMX BEUIeCTB B Mpodax
BOJIbI, BO3/1yXa, IIOYBBI.

- BUOMOHUTOPHHT: HCIIOIB30BAaHUE OMOJIOTUYECKUX MHIUKATOPOB (PAaCTEHUH, JKUBOTHBIX )
JUISL OLICHKY 3arps3HEHMSL.

- dusnueckoe H3MEpPEHHE: HCIOJIb30BAHUE NPUOOPOB sl U3MEpeHUs (UINIECKUX
napameTpoB (IIIyM, BUOpaIus).

3. OtBer:

- Ou3nyeckue 3arpsA3HeHMsl: TBEPIble YaCTHIIbI (IIbLIb), TEMJIO (BBIOPOCHI TOPSYUX Ia3oB).

- X¥MHYECKHUE 3arpsA3HEHNSI: TOKCUYHbIE BEIIECTBA (TSDKEIIbIE METAIIIIbI, IECTULIMIBI).

- buonorunyeckue 3arps3HEHUs: MUKPOOPTraHU3Mbl (OaKTepuUu, BUPYChI), KOTOPbIE MOTYT
3arpsi3HATH BOAY U I10YBY.

4. OtBer:

- MOHUTOPUHTI TNOMOraeT CBOEBPEMEHHO BBIBISTH M OLIEHUBATh 3arpsi3HEHUS,
IpeCKa3blBaTh UX BO3JCHCTBUE HAa SKOCUCTEMY, a TaKXKe pa3pabaThiBaTh U BHEAPSITh MEPHI
I10 3alIUTE OKPYXKAIOLIEH CPEABI U 310POBbs YEIIOBEKA.

5. OtBer:

- IlpuponHble UCTOYHMKHU: BO3HHMKAIOT €CTECTBEHHBIM O00pa3oM (BYJIKaHUYECKas
NeSITEIbHOCTD, IPO3US).

- TexHOreHHbIE MCTOUYHUKH: PE3YJIbTAT YEIOBEUECKON AESITEIBbHOCTU (IIPOMBIIIICHHbIE
BBIOPOCHI, TpaHCHoOpT). TexHOreHHble 3arps3HEHUss OObIYHO Oojiee MHTEHCHBHBI U
JIOKaJIU30BaHBI.

OTBeThI K KOHTPOJBHOU pabore 2: XWMHYECKHE WCTOYHWUKH M MUTPAIMS 3arps3HSIONIIX
BEIIIECTB
1. OtBer:

- Opranuyeckye BellecTBa: MeCTULIU/IbI, YTIeBOIOPOAbl. ICTOUHUKH: CeNbCKOEe X03sICTRO,
He(TEeXUMHUSL.

- Heopranuueckue BeliecTBa: TsDKENble MeTauibl (CBUHEN, pPTYTh). VCTOYHUKM:
MIPOMBINIJICHHBIE BBIOPOCHI, aBTOMOOWIIBHBIE BBIXJIOTIBIL.

- ['a30BBIe 3arpsI3HUTENN: JUOKCHUIIBI CEPBI, OKCHUIBI a30Ta. ICTOUHHKY: C)KUTaHKE TOTIIMBA,
MPOMBITIJICHHOE ITPOU3BOICTBO.

2. OtBer:

- 3aKOHOMEpPHOCTH: PACIpPOCTPAaHEHUE TOKCHMKAHTOB 4Yepe3 BO3IYX, BOAY W TOYBY, HX
CIIOCOOHOCTH K HAKOTUICHHUIO B KUBBIX OpraHU3MaXx.

- [Ipumep: pTYTh MOXKET TONAaTh B BOJJOEMBI, HAKAIUTUBATLCS B PHIOAX M IEPEAaBAThCS 110
MULLIEBOM LEIH.

3. OtBeT:

- Toyeunble UCTOUHUKH: KOHKPETHOE MECTO BhIOpoca (TpyOompoBoj, ¢habpuuHas Tpyda).
[Tpumep: 3aBojckas TpyOa, BbIOpachiBarolias XMMHUUECKHE BEIIECTBA.

- Juddy3Hble MCTOUYHUKH: pACHbLICHHE 3arps3HUTENEN MO OONIBIIOMY MPOCTPAHCTBY
(cenmbckoe xo3siicTBO, TpaHcmopt). [lpumep: 3arpsizHEHHE OT CEIBCKOXO3SIMCTBEHHBIX
y100peHui, pa3HECEHHOE IO MOJISM.

4. OtBeT:

- [Ipotiecc MuUTparu: TsKENbIE METaIbl MOTYT IIEPEHOCUTHCS C BOJIOM, BO3TyXOM, TTOYBOM
Y HaKaIUTMBAThCS B OPraHU3ME )KHBOTHBIX U PACTCHHM.

- Bnusinue: 3arpsi3sHEHHE DKOCHCTEMBI, HAPYIIEHHE YKOCUCTEMHBIX MPOIECCOB, PUCK IS
3JIOPOBBS YEIIOBEKA M JKUBOTHBIX.

5. Otser:

- Xpomarorpadusi: pa3aeieHne U aHaIU3 KOMIIOHEHTOB CMECH.

- CIeKTpOCKOMUS: ONpeieTIeHNe KOHIIEHTPAIIMK BEIECTB M0 UX CIIEKTPaM MOTIOMIECHUSI.

- @otoMeTpus: HW3MEpEHHE KOHIICHTPAI[MM  3arpsA3HSIONIMX  BEIIECTB IO  HX
CBETOMNOTIJIOIECHHIO.




OTBeTbl K KOHTpOJbHOM pabore 3: OueHka 3arpsA3HEHUH M COBPEMEHHBIE METOJIbI
uacHTU)UKAIIH
1. OtBer:

- XMMUYECKHI aHaIN3: TOYHOE ONPEENICHNE 3arpsA3HAoNMX BelecTB. Hempocratok: MoxeT
OBbITh TOPOTHM U TPYJOEMKHM.

- BUOMOHUTOPHHT: T03BOJISET OLIEHUTH BO3/IEHCTBUE HA SKOCUCTEMY B LiesioM. HepocraTok:
TpeOyeT BpeMEHH I HAKOIJICHUS JaHHBIX.

- ®usnueckoe M3MEpeHHE (HampuUMep, TEMIIEpaTypbl, MyTHOCTH): OBICTPOE IOJyYEHUE
JaHHbIX. HenocraTok: He Bceraa OTpa)kaeT IOJIHBIN CIIEKTP 3arpsi3HAIOIUX BELIECTB.
2. Otser:

- 'eonndopmanmonnsie cucrems! (I'MC): Mo3BONIAIOT BU3yaIM3UpPOBATh U aHAJIU3UPOBATh
IIPOCTPAHCTBEHHBIE JaHHBIE O 3arPsI3HEHUSX.

- Criextpockonus ¥ XxpoMmarorpadus: s aHaJIn3a KOHLEHTPALMH 3arpsA3HAOLINX BELECTB.

- JIaTYMKU U CEHCOPBI: JUIsl MOHUTOPUHIA B PEAJIbHOM BpPEMEHU (HampuMmep, Al KOHTPOJIS
Ka4yecTBa BOJIbI U BO3]lyXa).
3. OtBer:

- [Tpumenenne I'MIC: nmo3BossseT MHTErPUPOBATh JAHHBIE O 3arPSA3HEHUSAX, BU3YAIU3UPOBATh
UX Ha KapTax, aHaJIM3UPOBATh IPOCTPAHCTBEHHBIE U BPEMEHHbBIE ATTEPHBI.

- llpuMepsl: OTCIIEKUBAaHHWE PACHPOCTPAHEHUS 3arps3HUTENIE B BOJOEMAaxX, OLICHKA
BO3JICHCTBUS 3arpsI3HEHUN HA pa3jIMyHble paliOHbI TOPOAA.
4. OtBer:

- Meroa cTaTuCTUYECKOro aHaiu3a: BKIKOYAET 0O0pabOTKY M HMHTEpHIpEeTaluio OOJIbIINX
00BEMOB JIaHHBIX IS BBISBICHHS 3aKOHOMEPHOCTEH U TPEHJIOB.

- KiroueBble 0COOEHHOCTH: BO3MOYKHOCTb BBISIBJICHMSI CKpBITBIX IMAaTTEPHOB, OILIEHKA
BJIMSIHUS Pa3HBIX ()aKTOPOB Ha YPOBEHb 3arps3HEHUS.
5. OtBer:

- YabpTpaduosneToBas CIEKTPOCKONUS: U3MEpSET MOIVIOIIEHHE YIbTPpa(HuoIeTOBOrO CBETa
3arpsI3HAOIMMU BEIIECTBAMHU.

- QuyopecleHTHas CIEKTPOCKOMNMS: ONPENENsAeT 3arps3HAIOIINAE BEIIECTBA 10 UX
CIIOCOOHOCTH MCITYCKaTh CBET IPHU BO30YKIEHUU.

- OnTuueckas IUIOTHOMEPHUA: HU3MEPSIET U3MEHEHHE ONTHUYECKOW IIJIOTHOCTH PacTBOPA,
BBI3BAaHHOE NPUCYTCTBUEM 3arpA3HSIOLINX BEIIECTB.

5.3 OTBeTbI HA 3K3aMeH B NMCbMEHHOI (opme
1. Yro TaKoe MOHHUTOPHHT u KAaKOBBI ero OCHOBHBIE uenu?
MOHHUTOPUHI — 3TO CHUCTEMa pEryJlspHOro HaOmoJeHus, cobopa, oOpaOOTKH, aHanmM3a M
IIPOrHO3MPOBAHUS COCTOSHUS OKpYXarolien cpesibl. OCHOBHBIE LIENHN:

® CBOEBPEMEHHOE BBISIBICHUE U3MEHEHUN;

® OIlEHKa NOCIEeACTBUM BIUSHUSA (AKTOPOB;

® MpeAyNpekICHHE U CHUKEHHUE IKOJIOITMUECKUX PUCKOB;

e oOecrnieyeHHe JAHHBIX A7 pa3pabOTKU MPUPOJOOXPAHHBIX MEP.
2. OCHOBHBIE MNPUHIUIBI M METOABl MOHMTOPHMHIA 3arpsA3HEHUM OKpYKAIOLEH Cpelsbl:
[TpuHLIMTIBL: CUCTEMHOCTb, PEeNpe3eHTaTUBHOCTb, TOYHOCTb, CBOEBPEMEHHOCTb.
Meronsl:

® HMHCTpYMEHTaJIbHbIE (aHAIHU3 MP00);

® IHCTAHIIMOHHBIC (CITyTHUKOBBIC HAOIIOICHMS ),

e OunouHUKAaIMs (MCTIOJIb30BaHUE )KUBBIX OPTaHU3MOB);

® MOJEIUPOBAHUE.
3. Knaccudukaius HCTOYHUKOB 3arps3HEHUS OKPYKaroIlei cpeibl:

e Jlo NpOUCXOXKIEHUIO: ECTECTBEHHBIE, AHTPOIIOT€HHBIE.

e [Ilo nokanuzanuu: Toueunsle, U Gy3HbIE, TUHEWHBIE.



e [lo xapakTepy 3arpsa3HHUTEN: XUMUYECKHE, (PU3NIEeCKHe, OMOJIOTHUECKHE.

4. TokcukaHThI u 170 KJaccuuKanus o CTETICHU OITaCHOCTH:
TOKCHKaHTBI — BEIIECTBA, BBHI3BIBAIOIINE TOKCHYECKOE JCHCTBHE HA IKUBBIC OPTaHU3MBIL.
Knaccudukamms:

e [lo ocrpoii Tokcuunoctu (LD50): BeicOKOOACHBIE, YMEPEHHO OIACHbBIE, MAJIOOTIACHBIE.
e Ilo xapakrepy BO3AE€HCTBUS: KAHIEPOT€HbI, MyTareHbl, TEPATOT€HBI.
5. OcobeHHOCTH MUTpAllUi XUMUYECKUX BELECTB B IPUPOJHON cpelie:
e Murpanus 3aBUCHUT OT (DU3UKO-XMMHYECKHX CBOMCTB BeHIECTB  (JIETY4ecCTb,
pPacTBOPUMOCTB ).
o TlIpomuecchr: nuddysus, copoius, Onorpanchopmarusi, OCaxaeHue.
6. MeTo1bl HACHTUDHUKAIIME XUMAYECKHX 3arpsi3HUTENICH B BO3AyXe:
e Ta3oBas xpomarorpadusi;
e CnekTpockonus;
e  DJIEKTPOXUMHYECKUE METOJIbI;
e llcnonb3oBaHKE JaTYNKOB KauecTBa BO3AYyXa.
7. CoBpeMEHHbIE TEXHOJOTUY MOHUTOPUHIA BOJHBIX 3KOCUCTEM:
e JlazepHble METO/IBI AHATH3A;
e buouHIUKaTOpHI;
e (CHyTHUKOBas CbEMKa;
e ABTOMAaTHYECKHE CTAHI[UU KOHTPOJIS.
8. MeTosbl OLIEHKH BO3JIEHCTBUS 3arpA3HAIONINX BEIIECTB HA 3J0POBbE YEIOBEKA!
e DUAEeMUOJIOTHYECKUE UCCIEIOBAHNUS;
e TOKCHUKOJIOTHYECKHIA aHAIN3;
e MopenupoBaHue paclpoCTPAHEHUS 3arPsI3HUTENECH;
¢ bBUOMOHUTOPUHT.
9. Ncnonp3oBaHue CIIyTHUKOBBIX TEXHOJIOTUHN JJI1 MOHUTOPHUHTA 3arPS3HEHUS:
e AHanu3 KayecTBa BO3/1yXa, BOJbI U PACTUTEIbHOCTH;
e [locTpoeHue KapT pacrpocTpaHEHUsI 3arpsI3HEHUI;
e KoHTponp U3MEHEHUI B peaJIbHOM BPEMEHH.
10. MeToab! KOJIMYECTBEHHOIO aHAJIN3a XUMUYECKOTO 3arpsi3HEHUS BOJIBL:
CnektpodoromeTpus;
TuTpuMETpUYECKUI aHAIN3;
XpomaTorpadudecKue METO/IbI;
DNeKTpOHHAs MUKPOCKOIHSI.
TIANYNSA MEXAY TOUEUHBIMH U AU(PY3HBIMA HCTOUHUKAMH 3arpsI3HEHUS:
Todeunsie: Tokanu3oBaHHbIC (3aBo b1, TOLI).
Juddy3Hble: He UMEIOT YETKOH JIOKalUH (CETbCKOX03SICTBEHHBIE CTOKN).
12. Kynbrypa 0€30MacHOCTH B CUCTEMax MOHHMTOPHHTA!
Kynerypa O6e€30macHOCTH BKJIIOYaeT COOJNIOJIEHHE CTaHIapToB, OOy4YyeHHME NepcoHana |
UCIIOJIb30BaHNE  0€30MACHBIX  TEXHOJOTHMH  JJIi  MHUHHMHU3ALUKM  SKOJIOTMYECKUX U
IIPOU3BOJICTBEHHBIX PUCKOB.
13. Meroap! ouieHkH U Gy3HOTO 3arps3HEHUS BOAHBIX CUCTEM:
e AmHaiu3 KayecTBa BOJHBIX MPO0O;
e ['eocraTUCTHYECKHE MOJIEIH;
e (CHyTHHUKOBOE 30HIUPOBAHUE.
14. Ouenka 3¢ peKTHBHOCTH CHCTEM MOHUTOPUHTA U MPEAYNPEKICHUS SIKOTIOTHIECKUX PHUCKOB:
e (CpaBHEHHE MOJIYUEHHBIX JAHHBIX C HOpMaTHUBaMU;
e AHanu3 TOYHOCTU U CKOPOCTH PEaKIMU CUCTEMbI Ha 3arpsi3HEHUS;
e DkoHOMHYECKas 3PPEKTUBHOCTD.

11.

..O....



15. 'c u eé HCIIOJIb30BAHUE B MOHUTOPUHTE 3arpsA3HEHUMN:
I'eorpaduueckue wmupopmanmonnsie cucrembl (I'MC) mpumensitoress misi coopa, XpaHEHUS,
aHanM3a W BU3YaJTW3allMM JAHHBIX O 3arps3HeHHH. Vcrmonb3yroTcst uis NpOTHO3UPOBAHUA U
IUTAHUPOBAHMSI TPUPOJOOXPAHHBIX MEPOIIPUATHUI.
16. [IpuHIMTIBI PAOOTHI ONITHYECKUX METOJIOB aHAIN3a 3aTPA3HUTEIICH:

e l3MepeHue NOIJIOUICHUS CBETA 3arPsA3HUTEISAMUY;

e lcnonp3oBaHuE CIEKTPOB U3ITYUCHUS ISl UACHTU(UKAIIUHN BELIECTB;

e Bricokas 4yBCTBUTEIHHOCTD.
17. KnroueBble mapaMeTpbl U3MEPEHMSI 3arPS3HEHUS BO3yXa!

e Konnenrpamus CO, , SO, , NOy;

e VYpoBeHb TBepabiX yactuil (PM2.5, PM10);

e Temmneparypa U BIa)KHOCTb BO3/1yXa.
18. Koaddurment a’p030JIbHOM AKKYMYJISILIAN:
Otpaxaer 3(¢eKTHBHOCTP HAKOIJICHWS 4YacTHI B aTMmocdepe. Mcmonmpdyercs A OLEHKH
BO3/ICHCTBUS HA KJIMMAT M KaueCTBO BO3JyXa.
19. Oco6eHHOCTH MOHUTOPUHTA B ypOAHU3UPOBAHHBIX TEPPUTOPHSIX:

e Bricokas IIIOTHOCTh HCTOYHUKOB 3arpsI3HEHMS;

e CnoXHOCTh JIOKamu3auu JUQPy3HbIX HCTOUHUKOB;

e BiusHEE TOPOACKHUX TEIUIOBBIX OCTPOBOB.
20. CoBpeMeHHbIE HHPOPMAITMOHHBIC TEXHOJIOTHH /ISl aHAIHM3a 3arPA3HEHUI:

e lckyccTBeHHBIN MHTEIUIEKT U MAlIMHHOE 00yYeHue;

e bonwsmme nannsie (Big Data);

e ABTOMAaTH3UPOBAHHbIC CEHCOPHbIE CUCTEMBI;

e [IporpammHoe obecrieueHue Ui MOJCIUPOBAHMS SKOJIOTHYECKUX ITPOLIECCOB.
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