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1. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI

Pesynbratel ocBoenust OOIl maructparypbl ONpenesnsioTcss MpUOOpETaeMbIMU BBITYCKHUKOM
KOMIIETEHIIMSIMH, T.€. €ro CHOCOOHOCTHIO MPUMEHSTHh 3HAHUS, YMEHHUS M JIMYHOCTHBIE KauyecTBa B
COOTBETCTBHH C 3a/lad4aMH NMPOPEeCCUOHAIBHON 1eATeIbHOCTH.

B pesynbTare OCBOEHHS YKa3aHHOM MarmcCTEpPCKOM MPOTpaMMbl BBITYCKHHMK JIOJDKEH 00J1aJaTh
CJIEIYIOLIMMHU KOMIIETCHIUSMU:

[1K-10 - cmocoOHOCTBIO aHAIM3UPOBATh, ONTUMH3UPOBATh M IPHUMEHSATH COBPEMEHHBIC
nH(OPMaLIMOHHBIEC TEXHOJIOTUHU IIPU PEIICHUU HAYYHbIX 3a/1a4;

[1K-12 - crocoOHOCTBIO HCIONB30BaTh COBPEMEHHYIO M3MEPUTENLHONW TEXHUKY, COBPEMEHHBIC
METO/bl U3MEPEHHS;

Tabauya 1.
Ilepedyenb MIaHUPYeMBbIX Pe3yJbTATOB 00y4eHHs MO AUCHMILINHE
IInanupyemsbie pe3yabtaTsl ocBoeHust OIIOII Ilepevyenb NJIaHUPYEMBIX Pe3yJbTATOB
(KOMIIEeTEeHLMHU), JOCTHKEHHE KOTOPbIX 00ecne4ynBaeT 00yuyeHus 10 JUCHUILIUHE
AUCHMILINHA
Kozgr CopaepxaHue KOMIIETCHIUN 3HaTh:
KOMIIETEHIINN YMeTs:
Biagers:
[1K-10 CriocoOHOCTh aHATM3UPOBATH, 3HaTh: - 11eNH, 3a/1a4 U HalpaBIeHUS
ONTUMM3UPOBATH U IPUMEHSATh 9KOJIOTMYECKOI0 MOHUTOPHHIA OKPY’KaIOIIeH
COBpeMEHHbIE HH(POPMALITMOHHBIE Cpensl,
TCXHOJIOTUH ITPU PCIICHUN HAYYHBIX - 0CO0EHHOCTH MMPUMCHCHUA MCTOI0B 1
3a1a4 nprOOPOB KOHTPOJISI OKPYKAIOLIEH Cpenbl B

9KOJIOTO-TOKCUKOJIOTHYECKUX HUCCIIENOBAHUAX;

- OCHOBHBIE METO/IbI U TIPUOOPBI IKOJIOTUIECKOTO
MOHMTOPUHTA;

- OCHOBHYIO HOPMaTHBHO-IIPaBOBYIO 0azy u
METOJIUKY U3MEPEHUS 3arpsA3HEeHU I
OKpYXKalollel cpeJibl

YMmern: aHaMN3UPOBATH, ONTUMHU3UPOBATH U
NPUMEHSATh HH)OPMALIMOHHBIE TEXHOIOTUU

TIPH MIPOBEJICHUH SKOJIIOTUYECKOTO0 MOHUTOPHUHTA
OKpYKaroIleH Cpeabl.

I'paMOTHO NMOJIB30BaTECS METOAAMHU U
nprudOpaMu KOHTPOIS U UH()OPMAIIMOHHBEIMA
TEXHOJIOTHSIMU TP MPOBEICHNH HAOII0IeHHH 32
KaueCTBOM OKPY’KarOILEH cpebl;
CucreMaTHU3UpOBaTh U aHAIM3UPOBATH
WH(POPMAITUIO O COCTOSIHUU SKOCHCTEM U
NPUPOAHBIX Cpell, O MPUYMHAX HAOII01aeMbIX
M3MEHEHUI U JOITyCTUMOCTH Harpy3oK Ha cpeay
B IIEJIOM;

JaBath oLeHKY (aKTHYECKOTO U
MIPOrHO3HPYEMOT'0 COCTOSIHUS OKpY KaroLei
CpeIbl ¢ IOMOIIBI0 NH(POPMAITTOHHBIX
TEXHOJIOTHH.

Baapers:

- HaBbIKaMU IPUMEHEHHS COBPEMEHHBIX
WHPOPMAIMOHHBIX TEXHOJIOTUH MPH MPOBEICHUN
9KOJIOTHYECKOT0 MOHUTOPUHTA 3arpsA3HEHUN
OKpYKaroIlel cpeaspl;

- METOJIaMHU M METOJTUKaMH B 00JIaCTH
HaOJIOICHNS U U3MEPEHHS CTETIEHH 3arpsA3HEHUs
OKpYKaroIlel cpeapl;




IIK-12 CriocoGHOCTE MCTIONB30BAThH 3nath: [IpuHIUTIEI BEIOOpA ¥ aHATUTUICCKUC
COBPEMEHHYIO U3MEPUTEIHLHON TEXHUKY, | BO3MOXKHOCTH UCTIOIh30BAHUS COBPEMEHHBIX
COBpPEMEHHBIC METOIbI H3MEPEHUS METOJIUK U METOJIOB B TIPOBEICHUN KOHTPOJIS

KauecTBa OKPY’KAOILIEH Cpelibl

YmMmers: Bectn MaTemMaTHuecKkyto 0OpaboTKy u
aHAM3UPOBATH MOJTyYaEMbIE PE3YJIbTATHI
MeTonoB uccinenoBanug kadecrsa OC,
[TpumeHaTs TIPUOOPHI M METOMBI IKOJIOTHIECKOTO
MOHHUTOPUHTA B PO ECCHOHATBLHOM
JIeSITEIbHOCTH.

Baaners: ®opmaMu 1 METOIaMU
OCYIIECTBIICHHSI KOPPEKTHOM MHTEPIPETAIINU
MOJTYYEHHBIX JTAHHBIX

2.MECTO JUCHUIIJIUBI B CTPYKTYPE OIIOII

Juctunnuaa «MeTosl 1 TpruOopbl KOHTPOJISI OKPYXKAIOMIEH CPebl» OTHOCUTCS K BapHATHBHOM
yactu 6s10ka 1 yueOHOro miuaHa.

[Tepeuenn MPEIIIECTBYIOIINX u MOCTEAYOLIUX JUCITUILINH, (hopMUpYIOLITUX
obmenpodeccuoHalibHble U MPOo(ecCHOHATbHBIE KOMIIETCHIIUN TTPUBEIEHBI B Ta0. 2.

Tabnuya 2.
IlepeveHnb NpeIMIECTBYIOMIMX U MOCTIEAYOUMX JHCIHMILIMH

HaunMmeHnoBaHue ocnexyromme TMCHUNIMHBI
Ne n/m IIpenmecTByomue JUCHUIITHHBI
KOMIIEeTeHIINH (rpynnsel AUCHUIIIHH)

Obwenpogheccuonanvrvle KOMnemenyuu

1. OK-2: roroBHOCTBIO | [Icuxosorus " nenarorvka; | Hayuno-uccnenoBarenbckast

JEACTBOBATH B | memparoruyeckasi IpakTHKA. paborTa.
HECTaHAAPTHBIX
CUTYyaIHUsX, HECTH
COLMATbHYIO 17}
ITUYECKYIO
OTBETCTBEHHOCTh 34
NPUHSTHIC PEHICHNUS;

Obwenpogheccuonanvrvle KomMnemenyuu

2. OIIK-2: roroBuocteio | [Icuxonmoruss u  menmaroruka; | Hayuno-uccienoBatenbckas
PYKOBOIUTH rnegaroruyeckas mpaKkTHUka. pabora.

KOJUIEKTUBOM B cepe
cBOei
podeCCHOHATEHOM
JeSITeIbHOCTH,
TOJIEPAHTHO
BOCIIpUHUMaAsA
CoLMaJIbHBIE,
STHUYECKHE,
KOH(ECCUOHAIBHBIC U
KyJIbTYpPHBIE pA3JINYUs

3. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHbI

3.1. CTpykTypa QIUCHUATINHBI
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OO6mas TpymoeMKocTh (00beM) AUCIUIUIMHBI cocTaBisieT _3  3adeTHbx exunaminbl (3ET), 108
aKaJeMHYECKHUX JacoB.

Tabnuya 3.
O0bEéM TMCHUILUINHBI IO BUIAM Y4eOHBIX 3aHATHIH
Bun yueOHoit paboTht AynurtopHas | Bueayguropnas | Cemectp
pabora, KOHTaKTHas

4acoB paborta*** 1
AyauTopHbie 3aHATHS (BCEro) 108 108
B ToM uucne:
Jlexuun 12 12
[paktrueckue (I13) 36 36
Jlaboparopnsie padoTsI (JIP) - -
KCP 3 3
CamocTonTe/IbHAsI padoTa (Bcero) 50 50
B ToM uucne:
Kypcosoii mpoekT (pabota) 2 2
Pacuérno-rpadugeckas padbora - -
Pedepar 10 10




Bun yueOHoit paboTht AynutopHas | Bueayguropnas | Cemectp
pabora, KOHTaKTHAas
4acoB paborta*** 1

Hpyrue BUABI cCaMOCTOATENBHON paboTHI:
CamocTosTeNnbHOE U3YUCHHE MaTepraa 1Mo TeMe 22 22
NnnuBunyansHbele JOMAITHAC 33 JaHS
IMoaroToBka K OTYETY MO MPAKTHICCKUM 3aHATHUSIM 16 16
HUTOIO: Yac. 108 108

3ET 3 3
Bu npomexxyTouHoit arTectaiuu (IK3aMeH) Ectp Ectb
KonTtakTHas paboTa 00y4aromuXcs ¢ mpernoaasarelieM (1o 51 - 51
BHJaM YYE€OHBIX 3aHATHIA) (BCETO)

Tabnuya 4.

Pacnpenenenne yueOHO0il HArpy3Ku no pasaejiam JHCHHUILIMHBI

Buner yaeOHOM Harpy3Kku 1 ux
= TPYAOEMKOCTb, 4aChl
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Brenenne. OCHOBHBIE PUHIIUIIEI U
1 HATPaBIICHUS B OPTaHU3AIMHA YKOJIOTHIECKOTO 1 - - 2 3
MOHHUTOPHHIA COCTOSIHHSI OKPY>KaroleH cpebl
5 MeTobl 1 IPUOOPHI KOHTPOIIST PU3HUECKOTO 5 6 29 33
3arpsi3HEHHs] OKPYKAFOIIEH Cpeibl.
MeToap! 1 IpuOOPEI KOHTPOJISE XUMUYECKOTO
3 3arpsizHeHust OC. HopmaTtuBHO-nipaBoBas 6a3za 4 28 - 22 54
OpraHu3aIMy YKOJIOTHIECKOT0 MOHUTOPHHTA.
KoMmriekCHbIi MOHUTOPUHT (QU3NYECKUX U
xumuueckux 3arpszaennit OC.
4 WndopmanmoHHble TEXHOJIOTHH U IPOrPaMMHOE 5 2 4 8
o0ecreyeHue B OLIEHKE Pe3yJIbTaTOB KOHTPOJIS
AaHTPONOTeHHbIX Bo3aeHcTBui Ha OC n
YeJI0BEKa.
12 36 - 50 108
HUTOI'O:




3.2. Conep:xaHue AUCHUNIMHBI

JlekIIMOHHBII KYpC

Tabnuya 5.

Ne
JIEKIIAU

Howmep
paznena

Tema nexnuuy 1 nepedeHb TUIAKTHICCKUX SIMHUIY

TpynoemMKocCTb,

qaCoB

Tema 1.1 Bsedenue. OcHO8HbIE NPUHYUNLL U HANPAGICHUS 8
op2aHu3ayUU IKOI0SUYECKO20 MOHUMOPUH2A COCMOAHUS OKPYdIcaroujell
cpedvl

111  OcHoBHBIC
MOHUTOPUHTA.
1.1.2 TIpuHOMIBI OpraHU3alyui SKOJIOTUIECKOTO MOHUTOPUHTA.
MOHUTOPUHT KakK cHcTeMa HaOMIOJEHHs WM KOHTPOJsSl 3arpsi3HEHHS
OKpy>Karollel MpUpOAHON cpelibl. BUIbl MOHUTOPHHTA.

Buinocumces na camocmoamenvuoe uzyuenue:

1.1.3 Kuaccudukaius METOIOB KOHTPOJS KauyecTBa OKpPYKaroleH
CpPeJIbl.

JucTaHUMOHHBIE U KOHTAKTHBIE METOBI.

Kocmuueckmit  monutopmHr 1.1.4  OcoOEHHOCTH HOPMHPOBAHHS
¢dbusnueckux U xumMudeckux 3arpsisaennii OC.

IIOHATHA, ey, 3aJa4n 9KOJIOTHUYECKOI'O

Tema 2.1 Memoowr u npubopel KOHMPONs QU3ULECKO20 3aA2PAZHEHUs
oKpydscaioweli cpedvl. Buodvi ucmounuxos usuueckozo 3acpsazHeHus
okpyaicarowert  cpeovt. 2.1.1 Tepmudeckoe (TEIIOBOE), CBETOBOE
3arpsi3HEHNE OKPYIKAIOIIEH cpebl.

2.1.2 IllymoBoe, BUOpAITMOHHOE 3arps3HEHNE OKPYKAIOIIEH Cpeibl.
2.1.3 DneKTpOMaruHuTHOE, HOHU3HUPYIOIIEE 3arps3HEHUE OKPY KaroIen
CpeIbl.

Buinocumca na camocmosimensnoe usyuenue:

2.1.3 Opranuzaums cucteMbl MOHUTOpUHra B Poccun. 3apyOeskHbIi
OTIBIT OpPTaHU3alU MOHUTOPHHTA (pn3ndeckux 3arpsizHernii OC.

2.1.4 MW cnonszoBanue ['UC TEXHOJOTMH JUII MOHWTOPHHTa
(u3nUecKux 3arpsA3HeHNH Ha ypOaHU3UPOBAHHBIX TEPPUTOPHIX

2.1.5 AHanu3 TpaBOBOW W HOPMATHUBHOW 0a3bl MO MOHHUTOPHHTY
(U3NYECKUX 3arpsI3HEHHH.

Tema 2.2. Memoouueckue OCHOBbI OpeaHU3AYUU MOHUMOPUHA
INEKMPOMASHUMHO20 U DPAOUAYUOHHO20 3A2PA3HEHUS OKpYdcaroujeti
cpeoki.

2.2.1 AHanu3 UCTOYHHUKOB AJIEKTPOMArHUTHBIX U3JTyUYCHHIA.

2.2.2 Ocobennoctu onosornyeckoro aeiicrsust DMU PY.

BrusiHue 31eKTpOMarHuTHBIX MOJIEH Ha 3I0POBhE YEIOBEKA.

Bmustane nctounnkoB OMU PU Ha KOMITOHEHTHI SKOCHCTEM.

2.2.3 DKOJOTUYECKH MOHUTOPHHT AJIEKTPOMATHUTHOTO 3arpsS3HEHUS H
HopMupoBaHue ypoBHelt OMII pagnocpencts.

Buvinocumesa na camocmosmensroe usyyeHue:

224  VcroyHWKHM W OCOOCHHOCTH PaJUallMOHHOTO 3arps3HEHUs
OKpY>Kalollel cpeibl.

Tema 2.3. Monumopune akycmuueckoeo u 6UOpayYUOHHO20 3A2PA3HEHUs.
OKpYIcaroueti cpeobi.

2.3.1.U3mepenne nryma. MeToauku, mpudopbl, HOPMaTHBHIL.

2.3.2 3mepenune Bubpanuii. MeToauku, npudopsl, HOpMaTHBEI.
Beinocumcsa na camocmosmenvHoe uzyienue:

2.3.3 Honwusupyromue 3arps3HeHUs OKpYXarolleil cpeasl. MeTosbl
aHaJIM3a HOHM3UPYIOLIETo 3arpsa3HEeHUs OKPY>KaloLIel cpeibl.
2.3.4.Tennooe 3arpsazaenne OC. MeTozap! 1 npubOopHI.

Tema 3.1 Memoovt u npubopsvt KOHMPONS XUMUYECKO20 3ACPS3HEHUs.
OC. Hopmamugno-npasosasi 6aza  opeanuzayuy  IKOL0SUYECKO20
MOHUMOPUH2Q.

3.1.1 Hcrounuku u (akropbl xumudeckoro zarpssHenns OC Ha




ypOaHU3UPOBAHHBIX TEPPUTOPHUSIX.

3.1.2 AHanu3 HOPMAaTHUBHO-TIPaBOBOH 0a3zbl B 00NAaCTH XHUMHUYECKOTO
3arpsi3HEHUS OKPYKAIOIIEH CpelIbl.

3.1. KoHrakTHblE METOAbI HAOMIOACHUH. OJIEKTPOXUMHUECKHE U
SMHCCHUOHHBIE METOBI. OcHOBBI XpomMaTtorpaguH. Buast
xpomatorpagos.

Bvinocumces na camocmosimenvroe uzyuenue:

3.1.4 JlucTaHIMOHHBIE METOILI HAOIIOAEHUS.

3.1.5 buonorudeckue METOIbl, WCIOJB3YIOIIMECS B MOHHUTOPHHIE
xumugeckoro 3arpszaenus OC.

Tema 3.2 Memoovl u npubopvl KOHMPOAS XUMUHECKO20 3A2PSA3HEeHUs.
ammocghepro2o 8030yxa.

3.2.1 HabGnromeHwue 3a 3arpsi3sHeHHEM aTMoc(epHOro Bo3ayxa. MeTomsl
¥ TIpUOOPBI KOHTPOJIS BO3IyXa.

DKcrmpecc-MeTOIbl  aHAIM3a 3arps3HEHU  aTMocdepHOro Bo3ayxa.
I'azoananmzarop TAHK — 4.

3.2.2Metoapl OMOWMHIWKAIMN W OWOTeCTUpOBaHUA. TecT-0OBEeKTH U
obopynoBaHue ISl OMOTECTUPOBAHUSL.

3.2.3 XUMHKO-aHATUTHYECKUE METOBI ONPEACICHHS COCTaBa BO3AyXa.
Onpenenenue 3anbLIEHHOCTH Bo3ayxa, SO, NO,

Buinocumces na camocmosimenvroe uzyuenue:

3.2.4 OrnpenencHue KadyecTBa BO3AyXa METOJAMH OHOUHIMKAIIUM W
OMOTECTUPOBAHHU.

3.25 OO0paboTka  pe3ynbTaTOB  HCCIIENOBAHUN  3arpsi3HEHHS
aTMoc(epHOTo BO3ayXa.

Tema 3.3 Memoowi u npubopvl KOHMPOAS XUMUYECKO2O 3ACPAZHEHUS.
PUPOOHBIX U CHIOYHBIX 800 U HOUE U OMX0008.

3.3.1 MonuTOpUHT 3arps3HEHUs MNpHUPOMHBIX Boxa. OmpeneneHne
peakuuu pH u opranonmentuyeckux CBOMCTB Boabl. OmpeneneHue
0011el )KECTKOCTH U XJIOPHUIOB B BOJIE.

MOHHTOPUHT XUMHUYECKOTO 3arPsI3HEHHSI MTOYB.

3.3.2 buonorudeckne MeTONbl OIEHKH 3arps3HEHUs CTOYHBIX BOJ U
NoYB npeanpusTisaMu Hedrerazoporo kommiekca (HI'K).

3.3.3 MOHUTOPUHT XUMHUYECKOT'0 3arPA3HEHNUS TIOYB.
Buinocumces na camocmosmenvroe usyuenue:

3.34 Metoapl OMOTECTHPOBAaHWUS W OWOMHIUKAIUM  BOJIBI
buonornyeckuii MOHUTOPUHT KadecTBa ropojackoit cpeanl. CocTosiHue
MIPUPOJTHBIX SKOCUCTEM B Topoze.  Meroauku oTOopa mpod mous.
3.35 Tecr-Meronb! onpeneneHnss TOKCHYHOCTH OTXO/I0B NIPEIPUATHI
He(TEXUMUYECKOT0 Komruiekca. OmnpenereHne XUMHUYECKOr0 COCTaBa
mouB. TecT-MeTop! OIpe/IeNIeHns B TIOYBE THKENBIX METAIUIOB.

Tema 4.1 Obwue npunyunvl NPUMEHEHUS  UHQDOPMAYUOHHBIX
MexXHono2Ull U KOMNbIOMEPHOU  MEeXHUKU 6  KOMWIEKCHOM
9KOI02UHEeCKOM MOHUMOPUH2E PUIUYECKUX U XUMUYECKUX 3a2pA3HEHUL
ocC.

4.1.1 KoMmuieKCHbII MOHUTOPUHT (U3MUECKUX M XUMHUYECKHX
3arps3HEHUM oKpyxaroiei cpeapl. CurepreTndeckue 3 GHeKThI.

4.1.2 O6paboTka pe3ynbTaToB HcCienoBaHuil. OCHOBHBIE TPUEMEL.
Cucrema NUCTAaHIIMOHHOTO MOHHUTOPWHTA 3arps3HEHHN OKpYKarolien
Cpepl.

Buinocumcesa na camocmosmenvroe usyuenue:

4.1.3 KoMrulekcHas OIIEHKAa KadecTBa CpeIbl OOMTaHUS C ITOMOIIBIO
WH(POPMAITMOHHBIX TexHoJorui. Illporpammuoe oOecrneueHue s
KOMIUIEKCHOH OIICHKH PHCKOB 3JI0POBBIO YEJIOBEKAa IMPH COUYETAHHOM
BO3/IEMCTBUY (PU3NYECKUX U XUMHUYECKHUX (PaKTOPOB.

4.1.4 MeTo/p! yIIpaBJICHUS] KAYECTBOM OKPYKAIOMICH CPeIbl.

HUTOI0O:

12




IIpakTyeckune padoTnl

10

Tabnuya 5.

Ne

3aHATHUA

Howmep
paszena

HaumeHoBaHnue nabopaTopHON pa0OThI U TMEPEUYCHb TUTAKTHUECKUX
€IMHMNIL

TpynoemMKoCTb,
4acoB

1

2

Hzmepenue akycmuueckoeo 3acpsi3HeHUss ¢ HOMOWbIO uymomepa.
Llymomep-unouxamop wyma "0I1CLI-81EH", usMepumens
HAanpsiCeHHOCmu noas npomviuliennou yacmomut 113-50. Lymomep
ananuzamop wyma u ungpaszsyka «Oxmasa 101 A». Oyenka
Ten108020 3a2PA3HEHUsL 20pOOCKOU cpedbl

Onpedeﬂeﬂue U OYyeHKa MouwHocmu 003bl BHEUIHE20 camma-usiy4erus.

Memoovl u npubopvl KOHMPONA INEKMPOMAZHUMHBIX 3A2PASHEHU.
Pacuem asnexmpomacnumueix noneti paououacmom. Hopmuposanue
IMU COMOBbLIX menedoros. Canumapno-eucuenuyeckoe
Hopmuposanue IMHU bvimoswvix npubopos. Mukposoninossie neuu.

Memoowt u npubopuvl konmpons 6o30yxa. I azoanaruzamop I'AHK — 4.

Onpedenenue peaxyuu pH u opeanonenmuyeckux ceoucme 600bl.
Onpedenenue odbweil scécmrocmu u xaopuoos 6 eode. Onpedenenue
HUMPUMHO20 U HUMPAMHO20 A30MdA.

Koumaxmusie memoOsvr  HabmoldeHuu.  Diekmpoxumuyeckue U
IMUCCUOHHDBLE.
IIpubopuvl uzmepenus u KOHMPOJA 3az2pasHAIwWUX eewecms. [Ipubopel
1,2,3 yposHeii.

Dxrenpecc-memoobl aHanU3A  3A2PAHEHUL. AMMOCEHEPHO20 B030VXdAL.
Memoowi buounouxayuu.

N

Ocnosvl  xpomamoepagpuu. Buowi  xpomamoepagos. Memoodwvr u
npubopbi.

Xumuro-ananumuyeckue memoobl ONPeOeneHuss Ccocmasd 6030yXa.
Onpeodenenue 3anviiénuocmu 6030yxa, SO2, NO2

10

Memooduxa pacuema Kouyenmpayui 6 ammocpepHom 6030yxe
BDEOHBIX BeUeCms, COOePHCAWUXC 6 BbIOpOCAx npeOnpusmuil.
Pacuem  3acpazmenus  ammocgepvl  8viOpocamu  0OUHOYHO2O
UCTMOYHUKA.

11

Pacuem 3azpsisnenus ammocgepvi 8b10pocamu TUHENUHO20 UCMOYHUKA.
Pacuem 3aecpsasnenus ammocgepvl ¢ yuemom cymmayuu 6peoHo20
Oelicmeus HeCKOJIbKUX 6eujecms.

12

Hcmounuxoe  6vibpoca, ycmanoGienuro  npeoeibHo OOnyCMUMbIX
8b10POCO8 U OnpedeneHulo  2paHuy CaHUMAPHO-3AUUMHOU  30HbL
npeonpuamui

13

Memoowvr u npubopvl KOHmMpoONs Kavecmea 600vl.  Onpedenenue
Jceneza homomempuyeckum cnocoooMm.

14

Onpedenenue nepmaneanamuoi okucisiemocmu. Memoo Bunxiepa.

15

Monumopune nougennozo noxposa. OchosHvle Memoovl u NPUOOPLL.

16

Onpedenenue cooepaicanust ceposooopooa 8 NouGax, 3acps3HEHHBIX
Hegmenpooykmamu.

17

Oyenxa 9Kon102UNECKO20 COCMOAHUSA NOY8bL NO CONEBOMY COCMABY
B00HOU 8bIMANCKU (CheKmpogomomempus).

18

Obwue npunyunst npumenenus I UC mexnonoeuii 8 monumopurnee OC
Ilpeobpazosanue  OanHbix. Oyenka cocmosHus — 3a2pA3HEHUs
okpyoicaroweti  cpedvl. Memoost npocnozuposanus. Obpabomka
Pe3yIbmamod MOHUMOpuH206uIx uccaedosanuti. OcHosHble Npuémul
KApmMocpaghuposanusi meppumopuu.

Hroro:

36




CamMocTosiTesqibHAs1 padoTa CTy/IeHTa
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Tabnuya 6.

Paznen
YCLIUIIIN
HBI

n/a

Bun camocrositensHoit pabotsl ctyaenta (CPC) u nepedeHs
TUAAKTHYECKUX €IUHULL

TpynoemMKocCTs,
4acoB

1

11

Camocmosimenvroe uzydenue Mamepuaid no meme

1.1.3 ®axkTOopsl W HWCTOYHHUKH (U3UYECKOTO U XHUMHYECKOTO
BosnetictBus Ha OC. Dkonorudeckas sxcneprr3a 1 OBOC.

1.1.4 OcobeHHOCTH HOPMHUPOBAHUSA (HU3UICCKUX U XUMHICCKUX
3arpssHeHnid OC.

1

1.2

Bvinoanenue domawmnezo 3adanus no memam 1. Metoast
OMOWHIUKAITUN 1 ONOTECTHPOBAHUS.

Hroro:

2.1

CamocmosmensvHoe uzyienue Mamepuanida no meme

2.1.3 Opranuzanus cucTeMbl MOHUTOpUHTA B Poccun. 3apyOexHbIit
OTIBIT OpPTraHU3aIM MOHUTOPUHTA (pr3mdeckux 3arpsizHernii OC.
2.1.4 Hcnonp3oBanue IHUC TEXHOJIOTMA i1 MOHUTOpPHHIA
¢du3nUecKux 3arpsA3HeHNH Ha ypOaHU3UPOBAHHBIX TEPPUTOPHIX

2.1.5 Ananu3 npaBoBOil 1 HOPMATHBHOM 0a3bl I0 MOHUTOPHHTY
(hU3MIECKUX 3arpsI3HEHNN.

16

2.2

Buinoanenue domawinezo 3a0anus no memam
2.2.4 HcrouHuku u 0cOOEHHOCTH PaJIallMOHHOTO 3arpsi3HEHHS
OKpYKaIollel Cpebl.

Hroro:

22

3.1

Camocmosmenvroe uzyueHue mamepuaia no memam

3.1.4 JlucTaHUIMOHHBIC METOAbI HAOIOACHUSI.

3.1.5 buonoruyeckue MeTOAbI, UCIOJIB3YIOUIHNECS B MOHHUTOPUHIE
xumuyeckoro 3arpsizienus OC.

3.2

Bovinonnenue domawine2o 3a0aHus no memam

3.2.4 Onpenenenue KayecTBa BO3AyXa METOJaMU OMOWHAWKAIUA U
OMOTECTHPOBAHU.

3.25 OO0paboTka pe3yJbTaToB
aTMoc(epHOro BO3ayXa.

I/ICCJ'Ie,Z[OBaHI/Iﬁ 3arpsA3HCHUA

14

3.3

Tloozomoska k 1a60PAMOPHLIM 3AHAMUIM U ODOPMIEHUE OMUEMO8.
3.34 Meronst OuoTeCTHpOBaHWS W OWOWHAWKAIIUKA  BOJBI.
Buonoruveckuii  MOHUTOPUHT  KAuecTBa TOPOJCKOW  CPEIbI.
CocTosiHME IPUPOIHBIX SKOCHUCTEM B TOPOJIE. Meronuku ot6opa
npo6 moyB.

3.35 TecT-MeTO/BI  OMpENENCHUsI TOKCHYHOCTH  OTXOJIOB
OpennpuiaTiii  HeTEeXUMHUECKOTO  KOoMIulekca.  OmpejeneHue
XUMHUYECKOT0 COCTaBa IMOuB. TeCT-METObl ONPEICICHUsS B IOYBE
TSDKENBIX METAJIIOB.

14

HTroro:

22

Paznen
JOUCIUITIIN
HEI

/1

Bun camocrositensHol paboTsl crynenTa (CPC) u nepeuens
JTUAAKTHYECKUX €IUHULL

TpynoemMKkocTs,
4acoB

4

4.1

Camocmosmenvroe  uzyueHue mamepuaira no meme 4.1.3
KommnekcHas oneHka KkadecTBa CpeAbl OOMTaHHS C ITOMOILIBIO
WHPOPMAITMOHHBIX TEXHOJIOTHI

4.1.4 MeTozp! yripaBiIeHUsI KAYECTBOM OKPYKAIOIIEH CPEIbl.

4

4.2

Buinoanenue oomawnezo saoanus no memam 4. KoMiiekcHole
noKa3aTeau KauyecTBa BO3AYIITHOW U BOAHOU CPEIbl, IIOYBEI.
HMudopmannonHbie TEXHOJIOTHH B OTIeHKE KadecTBa cpenbl. [ IC —
TCXHOJIOTHH.
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HUroro: 6

BCEI'O YACOB: 50

4. IIEPEYEHb YYEBHO-METOAUYECKOI'O OBECHHEYEHMWSI IJI51
CAMOCTOATEJBHOU PABOTHI OBYYAIOIUXCA 11O JUCHUILJIMHE

4.1 Cnucok TeM, BLIHOCHMBbIX /IJIS CAMOCTOAITEIbHOI0 U3YYeHHsl

Tema 1.1. Bonpoc 1.1.3 ®daxkTopsl W HCTOYHHKH (H3MUECKOr0 M XUMHUeCKoro Bosxaericteus Ha OC.
Oxomorndeckas dkcneptuza 1 OBOC.

1.1.4 OcoGeHHOCTH HOPMUPOBAHUS PU3MUECKUX M XUMHUUECKUX 3arps3Henuit OC.

Tema 2.1. Bonpoc 2.1.3 OpraHuzanusi cCUCTeMbl MOHHTOpUHTa B Poccum. 3apyOeHBI ONBIT OpraHu3aluu
MOHHUTOpHHTA Pu3nyueckux 3arpszaenuit OC.

Bonpoc 2.1.4 WcnonszoBanne I'MC  TexHONOTHMI [ MOHUTOpPHHTAa  (U3MYECKUX 3arps3HEHUU Ha
ypOaHU3UPOBAHHBIX TEPPUTOPHSIX
Bonpoc 2.1.5 Ananu3 nmpaBoBoil 1 HOpMATHBHOHN 0a3bl IO MOHUTOPUHTY (PH3UYECKUX 3arps3HEHUH.

Tema 2.2. Bonpoc 2.2.4 VICTOYHUKY B OCOOCHHOCTH PAIUAIIMOHHOTO 3arpsI3HEHHS OKPYKAIOIIEH Cpebl.

Tema 3.1. Bonpoc 3.1.4 JlucraHuMOHHBIC METOABI HaOmroAeHus. Bonmpoc 3.1.5 Buojoruveckue METOIbI,
HCTIONB3YIOIIKECS] B MOHUTOPUHI€ XUMHUueckoro 3arpsisHenust OC.

Tema 3.2. Bonpoc 3.2.4 OmnpeneneHue KadecTBa BO3AyXa METOAAMH OMOWHANKAIINA U ONOTECTHPOBAHHU.

Bonpoc 3.2.5 O6paboTka pe3ynbTaToB UCCIeI0BaHUN 3arps3HEeHHS aTMOC(EPHOTO BO3AyXa.

3.2.6 Tect-MeTOABI ONpeIeIeHUs] TOKCHYHOCTH OTXO/I0B MPEINpUsATHI HePTEXUMHUUECKOTO KOMIUIEKCa.

Tema 3.3. Bonpoc 3.3.4 Mertonbl OnotecTHpoBaHuS M OWOMHIWKAIMK BOJBI. bHojormdecknii MOHUTOPWHT
KadecTBa ropojickoit cpenpl. CocTOsHHE IPUPOTHBIX SKOCUCTEM B ropoAe.  MeToauku oT6opa npod mous.
Bonpoc 3.3.5 Tecr-meTop! onpeeneHuss TOKCHYHOCTH OTXOJI0B MPENNPUATHIH HEPTEXUMUIECKOTO KOMILIEKCA.
Omnpenenenue XMMUYECKOTO COCTaBa MOYB. TecT-MeTOAbI ONPEeICHNs B IIOUBE TSKENIBIX METALIOB.

Tema 4.1. Bonpoc 4.1.2 4.1.3 KoMriekcHast OlleHKa KadecTBa Cpebl OOUTaHUS C TTOMOIIBIO HHPOPMAIIMOHHBIX
TexHosoruii. 4.1.4 MeTonpl yrpaBieHHs Ka4eCTBOM OKPYXaromei cpeapl. KoMIiekcHble 70Ka3aTeny KauecTsa
BO3JYITHOW W BOJHOHM cpefbl, MouYBbl. MHGMOpMAaIMOHHBIE TEXHOJOTHH B OlleHKe KadectBa cpeabl. [UC —
texHosoruu. [IporpamMHoe oOecrieyeHre Uil KOMIUIEKCHOM OLIEHKM PHUCKOB 3J0POBBIO 4YeEJOBEKa MpHU
COYETaHHOM BO3JICHCTBUH (PU3NIECKUX U XUMUYECKHUX (DAKTOPOB.

4.2 BOl'[pOCbI AJIsl MOATOTOBKH K 3K3aMEHY

2. MOHUTOPUHT KaK crucTeMa HaOJIOICHUS ¥ KOHTPOJISI 3arPsI3HEHUS OKPY KAFOIICH TPUPOTHOMN
CpEIbl.

3. OCHOBHBIC IIEJTH, 33/1a9¥ MOHUTOPHHTA (PHU3UIECKOTO U XUMUYECKOTO 3arps3HEeHUS
OKpY>Karolleu Cpeibl.

4. Bwuapl HCTOYHUKOB aHTPOIIOTC€HHOTO BO3JICHCTBHUS HAa OKPYKAIOIIYIO CPEy: TEPMUUYECKOE
(TemoBoe), CBETOBOE, IITYMOBOE, BUOPAIIMOHHOE, JIEKTPOMAarHUTHOE, HOHU3UPYIOIIEe

3arpsi3HeHUs.
5. AHaJIN3 HOPMATHBHO-TIPABOBOM 0a3bl B 00J1aCTH (PU3UUYECKOTO 3arpsA3HEHHSI OKPY>KatoLIeH
cpeapl.
6. Opranusanus cucTeMbl MOHUTOpPHUHTA B Poccuu.
7. 3apyOekHbIi ONBIT OpraHNU3aluu YKOJIOTUYECKOTO MOHUTOPHHTA.

8. Pa3paboTka nporpaMmMbl MOHUTOPUHTa HCTOYHUKOB aHTPOIIOTEHHOT'O BO3JICHCTBUS HA
OKPYKAIOIIYIO CPENy.

9. AHaJIN3 HCTOYHUKOB AJIEKTPOMATrHUTHBIX M3Ty4YEHUH.

10. MOHUTOPHHT ITyMOBOTO 3arpsI3HEHUS OKPYKAIOIIEH CPEIIbI.

11. icTOYHMKH U OCOOCHHOCTH PAUAllMOHHOTO 3arpsi3HEHUsT OKpY KaroIiel Cpebl.

12. PammarimOHHBIE MOHUTOPUHT .

13. NoHuzupyromiye 3arps3HeHUs] OKpYXKaroIei cpeibl.

14. KoMIJIeKCHBI MOHUTOPUHT (PU3MUECKHUX 3arpsS3HEHUN OKPYKAIOMIECH CPEIbI.

15. Cucrema AMCTAaHIIMOHHOT'O MOHUTOPHHTA (DU3UYECKOTO 3arpsi3HEHHS OKPY>KaIOLIeH CpeIbl.




16.
17.
18.
19.
20.
21.
22.

23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44,
45.
46.
47.

48.
49,
50.
51.
52.
53.
54.
55.
56.

57.
58.
59.
60.
61.
62.
63.
64.
65.
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MOHHUTOPUHT MOHU3UPYIOLIETO 3arPSI3HEHUS OKPYKAIOIIEH CPEbl.
I'eonHpOpMAITMOHHBI MOHUTOPUHT IITYMOBOTO 3arpsI3HEHHUS.

MOHHUTOPHUHT MPOMBILIUICHHBIX BUOPALIUH.

Ocobennoctu 6uonorudeckoro aeicteust MU PU.

Brnusinue 3eKTpoMarHUTHBIX MOJIEH Ha 3/J0POBBE YEIOBEKA.

Bnusiaue ucrounnko MU PY Ha KOMIOHEHTBI 9KOCUCTEM.

DKOJOTHYECKHI MOHUTOPHHT JIEKTPOMArHUTHOTO 3arpsi3HEHUs] 1 HOPMUPOBAHHE YPOBHEH
OMII paguocpencts.

MOHHUTOPHUHT XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOIICH Cpelibl.

CriocoObl BbIpayKEHUSI KOHLIEHTPALMU KOMIIOHEHTOB B Fa30BbIX CMECSIX.
HcTouyHNKHM XMMHYECKOT0 3arpsi3HEHHS OKPYKaIOIEH Cpebl.

MOHMTOPHUHT XUMHUYECKOTO 3arpsi3HEHUSI OKPY)KAIOIIEH CPEIbL.

Onpenenenre KOHIEHTPAIUHU TapoB OEH3MHA B BO3TyXE.

Onpenenenue 3arbUIEHHOCTH BO31yXa.

Habmronenue 3a 3arps3HeHEeM aTMOC(HEPHOTO BO3IyXa.

MeTtobl 1 TpUOOPHI KOHTPOJIS BO3AyXa.

DKcnpecc-MeToIbl aHallu3a 3arpsi3HeHU aTMOC(hEPHOro BO3ayXa.
I'azoananuzatop 'AHK — 4.

MeTo1b1 OMOMHTUKALINY.

XUMUKO-aHAJIMTUYECKHE METO/IbI OIIPEIETICHHsI COCTaBa BO3/1yXa.

I'unpocdepa. Pusnko-xuMHUECKHUE MTPOLIECCHI B THAPOchepe.

Boga kak XMUMHYECKO€E COEMHEHUE.

CocraB u kiaccupuKanus NPUPOJHBIX BOJ.

Baxwnelinme XuMA4ecKrue JIEMEHTHI B IPUPOIHBIX BOJIAX.

Opranudeckrie 1 HEOPraHMUECKUE 3arPSI3HUTENN B IPUPOIHBIX BOJAX U MOHUTOPHHT MX
COCTOSIHUSI.

MOHHTOPUHT 3arps3HEHUS TPUPOIHBIX BOJI.

Onpenenenue peakuy pH 1 opraHosenTHYeCKUX CBOMCTB BOBI.

Onpenenenue o61el )KECTKOCTH U XJIOPHIOB B BOJIE.

Ompenenenue xemne3a GOTOMETPUUECKUM CIIOCOOOM.

OmnpeneneHre nepMaHraHaTHOM OKUCIISIEMOCTH.

Onpenenenre HUTPUTHOTO U HUTPATHOTO a30Ta.

MeTtobp1 GMOTECTUPOBAHUS U OMOMHAUKAIIMH BOBI.

Onpenenenue oOLIe Macchl HEPACTBOPUMBIX U pACTBOPUMBIX BEIIECTB B aTMOC(EPHBIX
0CaJKax.

Onpenenenre KUCIOTHO-OCHOBHBIX CBOMCTB aTMOC(HEPHBIX OCATKOB.
Omnpenenenue coaepxkanus cynbdar-uoHa B Boge. OnpeneneHne oo1eit )keCTKOCTH BOIBI.
3aKucleHre OYB.

HoHooOMeHHbIEe CBOMCTBA U 3aCOJIEHHUE MTOYB.

Croiikue oprannueckue 3arpsasaurend, /T u 1uokcuHsbI.

Bpennbie BemecTBa B MUMIEBBIX MPOAYKTaX.

MOHUTOPHHT 3arpsi3HEHUS TOYB TSHKEIBIMHA METaJUIaMH, He(TETPOTyKTaMHt ¥ TepOHIIAIaMH.
Habmoienus 3a 3arpsizaeHueM atMocepHoro Bo3ayxa. OToop mpobd Bo3ayxa.
Habmronienus 3a 3arpsizHeHHeM aTMOC(epbl Ha CTAIMOHAPHBIX U MAPIIPYTHBIX U
MePeIBIKHBIX (MOA(aKeTbHBIX) MOCTAX.

Habmtonienus 3a 3arpsi3HeHHEM aTMOC(HEPHOTO BO3yXa aBTOTPAHCIIOPTOM
Habmntonenus 3a paaAloakTUBHBIM 3arpsi3HEHHEM aTMOC(EpHOro BO3ayXa
MOHMTOPUHT 3arps3HEHUS CHEXHOIO MTOKPOBa

Habmtonenus 3a GOHOBBIM COCTOSTHHEM aTMOC(EpHI

Habmronienus 3a 3arpsisHeHHEM MPUPOAHBIX BOJ

dopMHUpOBaHUE CETU MyHKTOB KOHTPOJIS KAYeCTBA MOBEPXHOCTHBIX BOJI

OTt60p Tpo0 Boabl. CTabunu3amus U XpaHeHHue po0 BOBI

Habmtonenus 3a 3arpsi3HeHHEM IOYB

OTt60p, cTabunn3anus U XpaHeHue Mpoo MOYBHI
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66. KoHTpoJb 3arpsi3HEHUS TIOYB MECTUIIHIAMH

67. KoHTposb 3arps3HeHHs TOYB OTXOAAMHU IPOMBIIIIIEHHOTO XapakTepa

68. KoHTpoJIb paiu0aKTUBHOTO 3arpsi3HEHUS IIOYB

69. OneHKa COCTOSTHUS 3arpSI3HEHUS OKPYXKAIOIIeH Cpebl

70. Kputepun kauecTBa OKpy>Karolen cpeibl

71. OCHOBBI IPOTHO3UPOBAHUS 3arPSI3HEHUS IPUPOJTHON CPEIBI

72. OnTuyeckre METOIbl KOHTPOJIS 3arpsA3HEHUS TPUPOIHON cpebl

73. Xpomarorpaguueckue METO Il KOHTPOJIS 3arpsI3HEHUS TPUPOIHOM CpeJibl

74. buounukanus okpyxaromien cpenpl. O0IIKe TPUHIMITBI UCTIOIb30BaHUS OMOMHIUKATOPOB.

75. Metozapl OnoTecTHpoBaHUsl M OMOWHAMKALIMY TIPU MOHUTOPUHTE aHTPOIIOTEHHON HArPy3KH
Ha IPUPOJIHBIE SKOCUCTEMBI.

76. buorectupoBaHue OKPYKAOIIEH CPEIbI.

77. buouHukanus 3arpsi3HEHUs] aTMOC(HEPHOro BO3yXa C MOMOIIBIO JHIIAHHUKOB.

78. buonornyeckuii KOHTPOJIb BOAOEMA METOAOM CAIPOOHOCTH.

79. Xumuueckre u OMOIOTHYECKUEe TECT-METOIbI IKCIPECC-TUATHOCTHKY 3arps3HEHHIMA
OKpY>KalOILEH Cpeibl.

80. OkoTokcukonorus. OCHOBHBIE MOHATHUS, 331a4H, HATIPABICHHUS.

81. KomrutekcHBIN XapakTep U crienn(rka BIUSHUS HEOIArONPUATHBIX SKOJIOTHYECKHX (aKTOPOB
Ha TIPUPOJIHBIE COOOIECTBA TOPOIOB, YPOOIKOIOTHUECKHIT CTpecC.

82. buonHIMKaMOHHAS TUAarHOCTUKA TTOYB.

83. OreHka 3arpsi3HEHUS CTOYHBIX BOJ MpeanpusaTusaMu HedrerazoBoro komruiekca (HI'K).

84. IIpo6siemMbl M TIEPCHEKTUBBI PA3BUTHSI MOHUTOPHHTA (PU3HMUECKOTO U XUMHUECKOTO
3arpsi3HEHUs] OKPYKaIOIIEH CPEeIbL..

85. MeTozp! ynpaBieHHsS Ka4eCTBOM OKPYKAIOIIEH CPEIIbL.

86. KommiekcHbIil MOHUTOPUHT (DU3HUECKUX U XUMUUECKHX 3arpSI3HEHHUM OKpYKaroIIe cpebl.
Cuneprernyeckue 3 QeKTsl.

87. Cucrema JUCTaHIIMOHHOT'O MOHUTOPHHTIA 3arpsA3HEHUI OKpYXKarolei cpeibl.

88. KomrurekcHas orieHKa KauyecTBa Cpeibl OOMTaHUS C MOMOIIBI0 HH(POPMAIIMOHHBIX
TEXHOJIOTHH.

89. [IporpammHoe obecnieueHue Ik KOMIUIEKCHON OLEHKH PUCKOB 3/I0POBBIO YEIIOBEKA IPH
COYETaHHOM BO3/IEHCTBUM (PU3NYECKUX M XUMHUYECKHX (PaKTOPOB.

MGTO)II/IquKI/IC YKazaHud B T.4. IJIA CaMOCTOSITETbHOM pa6OTBI 06yqa101111/1xca U METOAMYCCKUEC
yKazaHus s OOy4aroIlMXCsl MO OCBOEHHMIO AMCLUUIUIMHBI MpuBOAATCA B Ilpunoxenun 2 u
[Tpunoxxenuu 3 k paboueil mporpaMme.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH
Hcnonb30BaHne MHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH yUeOHBIM MJIAHOM HalpaBJICHUS

20.04.01 TexHnocdepHas 6€30MacHOCTb (YPOBEHb MarucTparypbl) npouiito « MOHUTOPUHT TEPPUTOPUI
C BBICOKOM aHTPONOT'€HHOM HAarpy3Koi» M0 JaHHOH JUCIMILIMHE HE MPEeyCMOTPEHO.

6. ®@OPMbI KOHTPOJISI OCBOEHUSA JUCHUIIJIMHBI

61 Hepeqeﬂb OLCHOYHBIX CPEACTB AJH TEKYLIEro KOHTPOJA OCBOCHUA JTUCHUIIIMHBI
Texymmii KOHTPOJIb CTYICHTOB IPOBOJUTCS B JUCKPETHBIE BpEMEHHBIE HHTEPBAIBI IEKTOPOM
Y TIPEToAaBaTeNs M, BEAYIIIUMHU Ja00paToOpHbIe paOOThI U MTPAKTUYECKHUE 3aHIATHUS 0 TUCIUIUINHE, B
CIIeyIOMmUX Gopmax:
® BLITNIOJTHEHHE U OTUYETHI IO MPAKTUYECKUM padboTawm,
® [MTUCbMCHHBIC JOMAIITHUEC 3aJaHUd.



15

6.2. CoctaB ()oH/1a OIIEHOYHBIX CPEJICTB /sl MPOBeJIeHUs MPOMEKYTOUHOM aTTecTAlNHU
00y4yaruuxcst Mo JUCHHUIJINHE

IIpomexyTOUYHBIN KOHTPOJIb MPOXOAUT IO PE3yJIbTaTaM ceMecTpa B popme dK3aMeHa.
@DoH/1 OLIEHOYHBIX CPEJICTB, IEPEUCHb 3aJaHUM AJIs1 IPOBEACHUS IPOMEKYTOUHON aTTECTAIlUH, a
TaK)Ke METOJMYECKHE YKa3aHUs JUIsl IPOBEICHUS IPOMEKYTOUYHOM aTTECTallMK IPUBOJISATCS B

[Tpunoxenuu 4 k pabouei mporpamme.

7. YYEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE

AU CHOUIIJINHBbI
7.1. TlepeyeHb OCHOBHOI U JONOJHUTEIbHOMH Y4eOHOI JTUTEPATyPHI
Tabnuya 10.
OcHoBHas1 JInTEpaTypa
Ne VuebHuk, yueobHoe mocodue (mpuBoauTcs 6ubmorpapuueckoe Pecypc Kon-Bo
/1 onvcaHue yueOHuKa, yaeOHOro mocoous) HTBCamI' TV 9K3.
1. Terensmun B.B. 3amuTa okpyxatoiieit cpeqpl B HererazoBom ONEeKTPOHHBIN 10 sk3.
koMmruiekce [Teker]: yue6. mocooue /B.B. Terenbmun, B.A. SI3eB. | kaTamor
— 2-e w3x. — Jonronpynusnii: Uarennekr, 2011. - 351 c. HTBCamI'TVY
2. Beromkun A.I'. OcHOBBI ITPOLIECCOB MHKEHEPHOM 3KOJIOTUH. 9BbC DnexTpo
Teopus, npumepsl, 3amaun. / U3n. 1-e , 2014.-512 c. ISBN: 978-5- | uzmarenbcTBa HHBIHI
8114-1326-3 «Jlanb» pecypc
3. Jmutpuenko B.I1., Cotnukosa E.B., Yepuses A.B. OBC DnekTpo
DKOJOTUYECKUI MOHUTOPHHT TeXHOCHEpHI./ 2-¢ 3. ucnp., 2014. | uznarenbpcTBa HHBIN
-368 c. ISBN: 978-5-8114-1326-3 «JIanpy» pecypc
JlonoJIHUTeIbHAS JTUTEpaTypa
Ne VY4ebHuk, yuebHoe mocodue, MoHorpadus, CrpaBouHas Pecypc Kon-Bo
n/n autepatypa (mpuBoauTCs: OMdIHOrpaduUecKoe OMIUCcaHue) HTBCamI' TV 9K3.
1. Ilepxytun B.I1. CipaBOYHUK HHKEHEPA IO OXpaHE OKPYKAIOUIEH | DIEKTPOHHBIN 9 9K3.
cpensl (9xosora) [Teker]: yueO. mpakt. mocodue /Ilox pex. B.I1. KaTajaor
ITepxyTtkuna. — M.: Undpa-Unxenepus, 2006. — 861 c. HTBCamI' TV
2. [Ipupononons3oBaHue, OXpaHa OKpYKarollel cpeibl U ONEeKTPOHHBIN 15 k3.
sKoHOMHUKa. [ TekcT]: Teopus u mpakTUKyM: yueb. nocobue /Poc. Karajuor
yH-T [py-x0b1 HapomoB; mox pexn A.IT. Xaycroa. — M.: [0.11.], HTBCamI' TV
2009. - 613 c.
3. lNonuupsia A H. [TpoMblineHHast 5KOJI0TUS 1 MOHUTOPUHT ONEeKTPOHHBIN 20 5k3.
3arpsi3HeHus NpupoaHoi cpensl [Tekcet]: Yuebnnk /A H. katanor HTb
Tomumwe. — 2-¢ m3., ucnp. — M.: Onunkc, 2010. - 332 c. CamI'TY
MeTtoauyecKue yKa3aHUsi H MaTePUHAJIbI
Ne JIaGopaTopHble TPaKTUKYMbI, METOJUYECKUE YKa3aHUs, yIeOHO- Pecypc Kon-Bo
n/m MeToIn4yeckue nocodus (mpuBoguTcst Oudinorpapuieckoe HTBCamI'TY 9K3.
OIMCAHUE)
1. N3maiinos B.JI. [IpuMeps! 1 3a1aHKs 10 9KOJIOTUYECKOMY ONEKTPOHHBIN 9 9K3.
MOHHUTOPHHTY: yueOl. moco0. / B.JI. U3maiinos, H.E. UepHsbimona. - | katanor
Camapa: Camap. roc. Texd. yH-T, 2010. — 69 c. HTBCamI' TV
2. Pacuer wHekoTophIx mokazarenedt kadectBa okpyxatomei | Kadg. XTIID, | 20 k3.
IPUPOJHON cpenbl: MeTtoJ. yka3. K KoHTp. padore / CamI'TVY; | Oubnuoreka
Cocr.: B.I.13maiinos, JI.E. beikoB. — Camapa: CamI' TV, 2015. —
15 c.
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Ilepuoauyeckue u3IaHus:
KypHaJbI:
«IKOJIOTHS U TPOMBIIIUIEHHOCTh Poccumy
«IKOJIOTHUs TPOU3BOJICTBA»

7.2. TlepeyeHb pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHHKAIMOHHOI ceTn ""HTepHET»

Pycckosi3prunbie

LIST.PRIRODA.RU - cucrema noucka npupogHO-pecypcHOi nHpopMaiu

WWW.ECOLINE- oTkpsiTas cnpaBouyHo-HHGOpMaIoHHas ciryx6a «Ecoline»
ZELENYSHLUZ.NAROD.RU <« 3enénplii 10I03» - MOYTEBOJUTENb IO JKOJIOTHYCCKHM
MH(OPMALIMOHHBIM pecypcam

WINDOW.EDI.RU/WINDOWY/LIBRARY bu6nuoTeka y4eOHHKOB 110 3KOJIOTHH
ECOPORTAL.RU -Bcepoccuiicknii 3KOJIOTHYECKUAN ITOPTAIT
WWW.GREENWAVES.COM/RUSSIAN/INDEXRUS-Mex1yHapoJHbIil TOPTa MO 3KOJIOTUH
U OKpY’Karolei cpene

WNHuTepHeT-pecypcesl
http://ecorussia.info/ru/ecopedia/environmental_resources_of russian_internet
http://ecoportal.su/

http://www.consultant.ru/

http://oopt.info/

http://www.mnr.gov.ru/

http://rkomi.ru/top/org_isp/min/minprir/

http://www.bioassay.narod.ru/biotest/biot.html
http://www.biodat.ru/db/vin/vin.php?src=0&frompers=1&txt=%D 1%F2%E0%F0%F6%E5%E?2
&page=0&tot=0

http://www.priroda.ru/reviews/detail.php?1D=4259
http://elementy.ru/genbio/synopsis?artid=117

http://abilev.narod.ru/factor.htm

3apyOexxHbIe

WWW.EEA.EUROPA .EU -European Environment Agency (EEA)
WWW.UNEP.OGR/INFOTERRA-The Global Environmental Information Exchange Network
WWW.GREENWAVES.COM/RUSSIAN/INDEXRUS-Mex1yHapoaHBIil OPTaN MO 3KOJIOTHU
Y OKpYKarolleu cpene

8. MATEPHUAJIBHO-TEXHUYECKOE OBECINHEYEHHUE JUCIHUIIJIMHBI
1. JlekIMOHHBIE 3aHATHUSL:

KOMIUIEKT 3JIEKTPOHHBIX MTPE3eHTAIlHi/Claii1oB,
ayJUTOpHSl, OCHAIIEHHAs MTPEe3eHTAIlMOHHON TEXHUKOH (IIPOEKTOpP, HOYTOYK)
2. JlaGopaTopHbIE 3aHATHS:

KOMILIEKCHast yueOHast naboparopust kadenpsr XT u 113, ocHamienHas 1abopaTOpHBIMU
YCTAaHOBKaMH JUTSI TIPOBENIEHHS TpaKkTHKyma (YHUBEpCaIbHBIA ra3zoaHammzarop YI-2,
xpomarorpad, pH-meTp, kaJopuMeTp), BBITSHKHOM BEHTHIISALIUCH;

11120JIOHBI OTYETOB 10 Ja00paTOPHBIM padboTaM
3. Ilpouee
paboudee MecTO IpenoaaBaressi, OCHAIIEHHOE KOMITBIOTEPOM U JI0CcTyroM B HTepHeT;

pabouue MecTa CTYACHTOB, OCHAIIEHHBIE KOMIIBIOTEpaMH C JOCTynoM B HWHTepHeT,
npeHa3HaYeHHbIE sl paOOThI B AJIEKTPOHHONW 00pa30BaTebHOM Cpejie,

pecypcsl HayuyHO-TexHu4Yeckor onbmuoreku Caml TV,
pecypebl UBI] CamI'TV.


http://www.ecoline-/
http://ecorussia.info/ru/ecopedia/environmental_resources_of_russian_internet
http://ecoportal.su/
http://www.consultant.ru/
http://oopt.info/
http://www.mnr.gov.ru/
http://rkomi.ru/top/org_isp/min/minprir/
http://www.bioassay.narod.ru/biotest/biot.html
http://www.biodat.ru/db/vin/vin.php?src=0&frompers=1&txt=%D1%F2%E0%F0%F6%E5%E2&page=0&tot=0
http://www.biodat.ru/db/vin/vin.php?src=0&frompers=1&txt=%D1%F2%E0%F0%F6%E5%E2&page=0&tot=0
http://www.priroda.ru/reviews/detail.php?ID=4259
http://elementy.ru/genbio/synopsis?artid=117
http://abilev.narod.ru/factor.htm
http://www.eea.europa.eu/
http://www.eea.eu.int/
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JlonmosiHeHnsI M ©3MeHeHUsI B padoueil mporpamMmme
AMCHMIUIMHBI HA 20 /20 yu.r.

Buecennbie namenenust Ha 20 /20 yueOHBIHA rof

YTBEPXJAIO
IIpopexTop mo y4yedoHoi padorte 5
J.A. AEMOPELIK1I

(moanuce, pacmM(poBKa MOAMHUCH)

“ ” 20...T

2) e
WK JeJ1a€TCsa OTMETKA O HeHeJ’ICCOO6paBHOCTI/I BHCCCHUsI KaKI/IX-J'II/I6O H3MeHeHI/II>'I Ha ,Z[aHHLIﬁ y‘Ie6HLII‘/‘I
roj

PabGouas nporpamma nepecMoTpeHa Ha 3aceJaHuu Kadeapbl

(Oama, HOMep RPOMOKOIA 3ace0anus Kagpedpwl, NOONUCH 3a8. Kagpedpoil).

OJIOBPEHA na 3acenanuu METOAMYECKON Komuccuu ¢dakynprera " " 20 "

DkcnepThl MeToauuyeckoi komuccuu o YI'HIIT

wu@p  HAuMeHOBaHue JIUYHAA NOONUCH Paciuu@poeKa noonucu dama
COI''TACOBAHO:
3aBenyroUIuil BeITycKarouei kageapoit
HAuMeHOBAaHUe Kageopol JIUYHASL NOONUCH pacuiu@poska noonucu dama
Hexan
HauMenoeanue Qaxyivmema, 20e npou3600unics obyuenue, Jil4nas NoONuch pacuugposxa noonucu oama
Havansauk YBO

JUYHASL NOONUCH pacuu@posxka noonucu Jdama



18
[Tpunoxenue 1
AHHOTaNUsA padoyeil MporpaMmmbl

Jucuumnnuza «MeTopl U IPUOOPHI KOHTPOJIS OKPYXKAIOIIEH cpeibl» OTHOCUTCS K BApUATUBHON YacTH
mukina bl guctmmiue moaroroBku mMaructpoB mo HampasieHuio 20.04.01 TexnochepHas 6e30MacHOCTH
(ypoBeHb Maructparypbl) npopmio «MOHUTOPUHT TEPPUTOPHUIl ¢ BHICOKON aHTPOIOTEHHON Harpy3Koii».
JucuuiuinHa peanusyercs Ha HedrerexHonorndeckom Qakyiaprere @I'BOY BIIO CamI'TY kadenpoit
«XUMHYECKask TEXHOJIOTHSI U TPOMBIIIIJICHHAS SKOJIOTHS.

B pesynbraTe OCBOCHMSA YKa3aHHOW MAarMcTepCKOW MPOTrpaMMBbl BBITYCKHHUK JOJDKEH 00Ja1aTh
CJIEYIOIUMU KOMIETSHIIUSIMHU:

IMK-10 - crnocoGHOCTBIO — aHANM3MPOBATH, ONTUMHU3UPOBATH W TPUMEHITH COBPEMEHHBIC
nH(OPMAaLIMOHHBIE TEXHOJIOTUHU IIPU PEIICHUU HAYYHbIX 3a/1a4;

IIK-12 - cnocoOHOCTBIO HCIOJIB30BAaTh COBPEMEHHYIO HM3MEPUTEIBHONH TEXHHKY, COBPEMEHHBIC
METO/]Ibl U3MEPEHUSI;

B pe3ynbrare u3yueHus: AUCUUILIUHBI CTYICHT JTOJIKEH:

3HaTh: 1enM, 33Ja4d U HAIpaBJIEHUS SKOJIOIMYECKOTO0 MOHUTOpPHHIA 3arpsA3HEHUN OKpYyXKarollen
cpezbl; 0COOEHHOCTH MPUMEHEHUSI METOZ0B KOHTPOJISL OKPY>KaIOLIeH cpelibl B HKOJIOI0-TOKCUKOIOTHYECKUX
HCCIIEIOBAHMX; OCHOBHBIE METOJIbl U MOJXObl 3KOJOTMYECKOT0O MOHMTOPHUHIA; OCHOBHYIO HOPMAaTHBHO-
IIPaBOBYIO 0a3y U MPUOOPHI U METO/bI U3MEPEHUsT HU3NUECKUX U XUMHUUECKUX 3arps3HEHUs] OKpYXKarolei
cpensl; [lpuHuMnel BeIOOpa M aHAIUTUYECKUE BO3MOXKHOCTU HCIOJIb30BAaHHUS COBPEMEHHBIX METOAMK U
METOIOB B MPOBEJICHUH (PU3UYECKOIO M XUMHUYECKOTO 3arpsA3HEHUS OKPYXKAoIEel cpelibl.

YMeTh: aHANIM3UPOBATh, ONTHMU3UPOBATH M MPHUMEHATh HH()OPMAIIMOHHBIE TEXHOJIOTUU TIPU
IIPOBEIEHUU HKOJIOTUYECKOro MOHUTOpHMHra 3arpsizHeHuit OC, rpaMOTHO I0JIb30BaTbCs METOJAaMHU U
npubopamMu KOHTPOJIS ¥ WH(POPMAIIMOHHBIME TEXHOJIOTHUSIMH TIPH MTPOBEACHUU HAOIIOICHHUHA 32 Ka9YeCTBOM
OKpY’Kalollel cpefbl; CUCTEeMaTHU3UpOBaThb M aHAJIM3UPOBAaTh MH(DOPMALUMIO O COCTOSIHUM SKOCUCTEM H
MPUPOJHBIX Cpel, O MPUUMHAX HAOII0JaeMbIX U3MEHEHUIN U JONMYCTUMOCTH HAarpy3oK Ha Cpelay B LEIOM;
JaBaTh OLEHKY (aKTHUYECKOr0 M IPOrHO3UPYEMOI0 COCTOSIHUS OKpYXKarolled cpelbl C MOMOUIbIO
MH(OPMALIMOHHBIX TEXHOJIOTUH; BECTH MAaTeMaTHYECKyl0 O0padOTKy M aHaJIM3UpOBaTh IOJydyaeMble
pe3yabTaThl  OMOJOTMYECKHMX METOAOB HCCIEA0BaHMs, IPUMEHATh MOHUTOPUHT (PU3HUECKOTO U
XUMHUECKOT0O 3arps3HEHHs OKpY Karoleil cpeibl B Ipo(heCcCHOHATbHON AeSTENbHOCTH.

Buiasers: HaBbIKAMU NPUMEHEHUS COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH NpH NPOBEJCHUU
HKOJIOTMYECKOTO0 MOHUTOPUHIA 3arpsi3HEHUM OKpYy)Karolled Cpelpl; METoJaMH U METOJUMKaMU B 00JacTH
HaOIIOACHUS U WU3MEPEHUs] CTENEHU 3arpsA3HEHUs] OKpyKaroled cpeibl (U3NYEeCKUMH U XUMHYECKUMHU
3arpsi3HeHUsIMU; (OpMaMu U METOJaMH OCYIIECTBIICHHUS KOPPEKTHON MHTEPIPETALUH MOTYYEHHbBIX JaHHBIX

ConepxkaHue IUCHUIUIMHBI OXBaThIBa€T KpPYr BOINPOCOB, CBA3AHHBIX C (opMaMu BO3IEHCTBUS
MPENNpPUATHS Ha OKPYXAIOIIYI0 MPHUPOAHYIO CpPEdy; CYIIHOCTbIO M IOCJIEI0BATENbHOCThIO MPOBEACHUS
HKOJIOTUYECKOT0 MOHUTOPHUHTA (PU3UUECKOT0 M XUMHUUECKOTO 3arpsi3HEHHsI OKpYXKarollel cpefibl; OCHOBaMHU
MHCTPYMEHTAJILHOTO ¥ NpUOOpHOro oOecnedyeHrs METOAMK XMMHMUYECKOTO aHallu3a, OIpe/eIeHUs
(U3NYECKOTo 3arpsA3HEHUs] OKpYKaloled cpesibl, OMOMHIUKAIMM U OMOTECTUPOBAHUS, TPUMEHEHUS TECT-
O00BEKTOB AJII ONPEIEIICHNs KauecTBa OKpYXKaroUleil cpeipbl; MpaBuIaMyd O0TOOpa, XpaHEHUS U MOATOTOBKH
po0 BO3/yXa, BOJIBI U MOYBHI K aHAIH3Y.

[IpenogaBanue AMCHMIUIMHBI MpelycMAaTpUBaeT clenayomue (opMbl OpraHu3anuu  y4eOHOTo
mpoliecca: JISKLUH, pakKTHYeckue paboThl, CAaMOCTOSATENbHAS paboTa CTyICHTA.

[IporpaMMoil NHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOUME BUABI KOHTPOJS: TEKYUIMH KOHTPOJb
yCIIEBaEMOCTH B (pOpMe BBINOJIHEHHUSI U OTYETOB 10 JIAOOPATOPHBIM PabOTaM M BBIMOJHEHUS MUCHMEHHBIX
JIOMAIITHUX 3aJIaHUA W IPOMEXKYTOUYHBI KOHTPOJIb B (popMme 3au€Ta C OLIEHKOM.

OOmiast TpyIOEMKOCTh OCBOEHHUS TUCHMIUIMHBI COCTaBiseT 3 3aueTHble eauHuibl, 108 wyacos.
[TporpamMmoil TUCHUIUIMHBI MPEITYCMOTPEHBI JISKIIMOHHbBIC 3aHsaTHs (14 YacoB), mpaktudeckue pabotsl (14
4acoB), camocTosiTeNbHas padota (50 yacos).
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[Ipunoxenue 2

METOJAYECKHUE PEKOMEHIAIIAY 11O CAMOCTOSTEJBbHOM PABOTE
CTYAEHTOB 11O JTUCHHUIIJIE
«MeToabl M NPUOOPHI KOHTPOJIS OKPY KAIOLIel cpeabl»

BBoanas yacthb

CamocrosarenbHass paboTa CTYJEHTOB SIBJSIETCS OJHOM M3 BAKHEHIINX COCTABISIOMIMX Yy4eOHOTO
npolecca, B X0e KOTOPOro MpOUCXOAUT (popMupoBaHHE 3HAHUN, YMEHUH M HaBBIKOB B Y4eOHOH, HaAy4HO-
HCCIIEIOBATENbCKONW,  MPO(ECCHOHANBHOW  JESITEeIbHOCTH,  (opMupoBaHHE  OOIIEKYJIbTYPHBIX |
po¢eCCHOHATIBHBIX KOMIIETEHIMH OyayIero MarucTpa.

Y4ebHO-MeToIMUecKoe obecreueHue co3qaéT Cpely akTyalu3alud CaMOCTOSTENbHOW TBOPYECKOMH
aKTUBHOCTH CTYJCHTOB, BbI3bIBA€T MOTPEOHOCTh K CaMOIIO3HAHMIO, camMooOyuyeHHto. Takum o0Opazom,
CO3JIAIOTCSI MPEIOCHUTKU «IBOWHOM MOJITOTOBKMY - IMYHOCTHOTO M MPO(ECCHOHATLHOTO CTAHOBIICHHSL.

JU1sl yCHEIHOro OCYILECTBIIEHUS CaMOCTOATENbHOM paboThl HEOOXOMMBI:

1. KoMITIECKCHBIN MOJXO0/ OpPraHU3aluyd CaMOCTOSATEIHLHOW paboThl MO BceM (opmaMm ayauTOpPHOM

paboTHI;

2. CoueraHme BCeX YpOBHEW (THUIIOB) CaMOCTOSTENBHOW pabOTHI, MPEITyCMOTPEHHBIX paboueit

NpOrpaMMoN;

3. OO0ecrieyeHne KOHTPOIISA 32 KAYECTBOM YCBOCHHUSL.

Mertoanyeckue Marepuaibl IO CaMOCTOSATENBHOW paboTe CTYIEHTOB COJEpXKaT LEJNEBYIO
YCTAaHOBKY M3Yy4a€MbIX TEM, CIUCKH OCHOBHOH M JOIOJIHUTENBbHON JINTEPATYpPhl [UIsl U3YUEHHUS] BCEX TEM
JUCLIMIUIMHBL, TEOPETUYECKHE BONPOCHI U BOIPOCHI JJISi CaMOINOATOTOBKH, YCBOUB KOTOPBIE MAaruCTPaHT
MO>KET BBIIIOJIHATH OINPEAEICHHbIE BUABI JIEATENbHOCTH (IIpe/iaraeMble Ha MPAKTUYECKUX, CEMHUHAPCKHUX,
71a00paTOPHBIX 3aHATHX ), METOAUYECKHE YKa3aHUs Ul CTYACHTOB.

1.1 Buabl camocTosiTe/IbHOMH padoThI

Pabouell mporpaMMoil ITUCHUIIMHBI MPEAYCMOTPEHBI CIEIYIONINE BUbI CaMOCTOATENBbHON paboThI
CTYZICHTOB
1.2 CamocrosiTesbHast padoTa, o0ecnedynBaOIIAasi MOATOTOBKY K TEKYIIUM ayIMTOPHBIM 3aHATHAM
- 014 061a0eHuss 3HaHuasMuY. 4YTeHHe TekcTa (y4eOHMKa, JIOTOJHUTEIbHOM JUTepaTyphbl, Hay4YHBIX
nyOJMKanui); CcOCTaBJI€HME IUIaHA TEKCTa; TIpaduuecKkoe H300pakeHUEe CTPYKTYphl  TEKCTa,
KOHCIIEKTUPOBAaHHWE TEKCTa; paboTa Cco CIOBapsMM M CIpaBOYHUKaMHU; paboTa ¢ HOPMAaTUBHBIMU
JOKyMEeHTaMH;  ydyeOHO-HuccienoBarenbckas pa0oTa; HUCIHONb30BAHUE  ayluo- W BHUJAEO3alMCeH;
KOMITBIOTEPHOM TeXHUKH, MIHTEpHET 1 1p.;

- 014 3aKpenieHus u cucmemamusayuu 3Hanuti. paboTa ¢ KOHCIIEKTOM JIeKIUU (00paboTKa TeKcTa);
aHaiTU4eckas padoTa ¢ akTUYecKUM MaTepuaioM (yueOHHKa, JOMOJHUTENbHON JIUTEpaTyphl, HAyYHBIX
nyOJIMKalui, ayino- U BUJE03aINCe); COCTaBIEHUE TJIaHA U T€3UCOB OTBETA; COCTABIEHUE TAOJIUI] U CXEM
JUIs  CHUCTeMaTu3aluud (aKkTUYeCKOoro MaTepuana; H3y4eHHe HOPMAaTHBHBIX MaTepHalioB; OTBEThl Ha
KOHTPOJIbHBIE ~ BOMNPOCHI; aHAJIUTHUYECKass o00paboTka TeKcTa (aHHOTHUPOBAHHWE, PEIEH3MPOBAHUE,
pedepupoBaHue U Ap.); HOATOTOBKA COOOIIEHNUH K BBICTYIUIEHHIO HA CEeMHHApe, KOH(GEPEHIINHU; TOATOTOBKA
pedepartos, 10KJIa0B; cocTaBieHue Oudanorpadum; TeCTUPOBAHUE U JIP.;

-0 popmuposanus ymenuii: pelieHUe 3a/1a4d U yIpakKHEHUH Mo o0pasily; pelieHre BapuaTUBHBIX 3a/1a4 U
yIpaKHEHH; BBIOJHEHWE dYepTeXkeil, CXeM; BBINOJHEHHE pacueTHO-TpapuuecKux padoT; perieHue
CUTYallMOHHBIX IPOU3BOJICTBEHHBIX (MpPOQEeCcCHOHANbHBIX) 3ajad; IOATOTOBKA K JIEJIOBBIM HIPaM;
MPOEKTUPOBAHWE U MOJEIHPOBAHHUE PA3HBIX BHUIOB M KOMIIOHEHTOB MpPO(GECCHOHATBHON NeSTeTbHOCTH;
MOJITOTOBKA KYPCOBBIX M JMIJIOMHBIX PabOT (IIPOEKTOB); 3KCHEPHUMEHTAIIbHO-KOHCTPYKTOpCKas paboTa;
UCClieIoBaTeNbCKas U MpoeKTHas padora.

1.2.1 Ilpopab6oTKa TeopeTHYECKOro MaTepuasa (yueOHUKAMH, EPBOUCTOYHUKAMHU, TOTOJTHUTEIbHON
JIUTEPATYpPOi)

[Tpu u3y4eHnn HOBOT'O MaTepHualia Ha JICKIMIX, OCBEIIAIOTCS HanboJiee BaXKHbIE M CIIOKHBIE BOIIPOCHI
y4eOHOW JUCITUTIIIMHBI, BBOJUTCS HOBBIN (haKTHUECKHI MaTepHall.
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[ToaTomy K KakIOMY HOCTIEAYIOUIEMY 3aHITHUIO CTYI€HThI TOTOBATCS IO CIEAYIOLIEH cxeme:

- pa300paThCs C OCHOBHBIMU TOJIOKEHUSMU TPEIICCTBYIOMICH JICKIINH;

- U3Yy4YUTh COOTBETCTBYIOIINE TEMbI B Y4€OHBIX TOCOOUSIX.

1.2.2 PaboTa ¢ 10NO0JHUTEJbHON YUeOHOH 1 HAYYHOM JIUTEPATYPON.

Bximouaer B cels cocTaBieHHE IUIaHA TEKCTa; rpaduueckoe H300pa)keHHe CTPYKTYphl TEKCTa;
KOHCIIEKTUPOBAHUE TEKCTA; BBHIITUCKUA U3 TEKCTA; padoTa CO CIOBapsIMU U CIIPAaBOYHHKAMU; O3HAKOMIICHUE C
HOPMAaTUBHBIMH JIOKyMEHTaMU; KOHCIIEKTUPOBAHNE HAyYHBIX CTaTel 3aJaHHOM TEMATHKH.

1.2.3 CocTaBJ/ieHHe Npe3eHTAIHIT HA TeMbI JIeKIHN

IIpakTnyeckne peKOMeHIAIMHU 0 CO3JAHUIO TPe3eHTAM I

Co3znanue npe3eHTa COCTOUT U3 TPEX ITAIOB:

1. IlnaHupoBaHMe Npe3eHTALUU — 3TO MHOTrOLIArOBas MpPOLEAYpa, BKIIOYAIOLIAs OMpeeiIcHHe
IeJIeH, U3ydeHUe ayTUuTOPUH, GOpMUpPOBAHUE CTPYKTYPHI U JIOTUKH MTOJaYd MaTepUaa.

2. Pa3paboTka nmpe3eHTaluu — METOI0JIOTMUeCKHe 0COOEHHOCTH MOATOTOBKH CIIalJI0B MPE3eHTALINH,
BKJIIOYAs BEPTUKAIBbHYIO M TOPU3OHTAIBHYIO JIOTHKY, COJEpKAaHUE W COOTHOILIEHHWE TEKCTOBOM U
rpadguveckoit HHGOpMAaIIH.

3. Penetunus mpe3eHTaMy — 3TO IPOBEPKA U OTJIa/IKa CO3aHHOM MPe3eHTAINH.

1.2.4 IlepeyeHb TeM, BHIHOCUMBIX JIS CAMOCTOSATEJIbHOM PadOThI CTY/ICHTOB

OnHUM W3 BHIOB CaMOCTOSITEIEHONW PaOOTHI, TIO3BOJIAIONIEH CTYIEHTY 00Jiee MOTHO OCBOUTH y4eOHBIN
MaTepual, SBJIeTCs MOJr0TOBKA COOOIIeHUH (I0KIa10B), 3cce, pedepara.

Jloknan — 3To HaydHOE COOOIICHHWE Ha CEMHHAPCKOM 3aHITHH, 3aCEJaHHU CTYACHYECKOTO HAYYHOTO
KpPY’KKa UM CTYICHYECKOI KOH(EepeHIUH.

Occe —  xaHp  dumocockol,  JIUTEPATypHO-KPUTUYECKOW,  HCTOPUKO-OMOTpadUIecKOm,
MyOIUIIMCTUYECKOM  TPO3bI, COYETAIIUNA TMOAYEPKHYTO HHIUBUIAYAIbHYIO TO3HMIMIO aBTOpa C
HETIPUHYKJICHHBIM, YaCTO MapaJ0KCATbHBIM U3JI0KEHUEM, OPUEHTUPOBAHHBIM Ha Pa3TOBOPHYIO PEYb.

Pedepar — 5T0 KpaTKOE M3TOKEHHE COBPEMEHHOM HAyYHOU M y4eOHOM JUTEpaTyphl, )KypPHAIbHBIX U
ra3eTHBIX IMyOJIMKAIUN, CTATUCTUYECKUX MAaTEPUATIOB IO KOHKPETHOU TEME.

[Ipouiecc Hancanus pedepara BKIOYAET B ce0s1 HECKOJIBKO 3TAIOB:

BBIOOp TeMBI pedepara;

TIOMCK HAay4HOM 1 ydeOHOI JInTepaTyphbl 110 BIOpaHHOM TeMe 1 ee 0030D;

paspaboTka 1iaHa pedepara;

HamucaHue cojiepkanus pedepara;

odpopmiieHre pedepara B COOTBETCTBHH C TPEOOBAHUSIMU,

cnaya pedepara mpernogaBaTellio U ero 3aluTa nepe ayuropuen

orleHKa pedepara (OIEHUBAETCS  YPOBEHb TMOJHOTHI IPOBEACHHOTO WCCIEAOBAHMS; KauyeCTBO
odopmiieHHs PabOTHI; CaMOCTOSITENBHOCTh CTY/IEHTA, TBOpPUECKAas WHUIMATHBA M yMEHHE 3alluIIaTh
NPUHSTHIC PEIICHHS).

CrnenyeT BBLACTUTH MOATOTOBKY K 9K3aMeHaM, 3aueTaM, 3alllUTaM Kak OCOOBI BUJ CaMOCTOSATEIbHOU
paboTel. OCHOBHOE €ro OTJAWYHE OT JPYTUX BHJIOB CAMOCTOSTEIBHOM pPaOOTBI COCTOMUT B TOM, YTO
oOyudaroluecss penralT 3aJady akTyalu3alMd W CHCTeMaTH3allud y4eOHOro marepuana, MpUMEHEHUs
MPUOOPETEHHBIX 3HAHUW M YMEHHM B Ka4eCTBE CTPYKTYPHBIX SJIEMEHTOB KOMIETEHIWU, (popMupoBaHUE
KOTOPBIX BBICTYTAET IEIbI0 U PE3yJIbTaTOM OCBOCHHS 00pa30BaTeIbHON MPOTrPAMMEI.

B pamkax npucnurminHbel «MeToabl M NPUOOPHI KOHTPOJISI OKPY/KAKOLIEH CpelbD> HCIOJIb3YHOTCS
CIIETYIOIIIHE BUBI CAMOCTOSITENILHON paOOTHI:

- CaMOCTOSITEIILHOE U3YUYCHHE MaTeprasa Mo TeMaM JISKIIHH;

- BBINOJHEHUE UHANBUIYAIbHOTO IOMAIIIHETO 33/IaHNs;

- MOJITOTOBKA K OTYETY MO JaOOpaTOPHBIM paboTaMm.

Leabio camocTosITEILHON PadOTHI SBISETCS BBIIOJIHEHNE MAarUCTPAHTaMU OOJIBIION
WHJIMBHUIYAIBHOU PaOOTHI, CBI3aHHOM C OCMBICIICHHEM TEOPETHYECKOTO MaTepHasia o TeMam JICKIUH, C
YMEHHEM UCIOJB30BaTh TEOPETHUECKHUE 3HAHMSI IIPH PEIICHUH HEOOIBIINX 33a4 Ha MPAKTUYECKUX
3aHATHUAX, C BBIMOJTHECHUEM MHANBUIYaTLHOTO JOMAIITHETO 3aJaHus U C TIOJITOTOBKOM K BHITIOJHEHUIO
nabopaTopHBIX paboT 1 00pabOTKe IKCIIEPUMEHTAIBHBIX JTaHHBIX.

XapakTepucTHKA M ONIMCAHUE 321aHUH /151 CAMOCTOSITeIbHOM padoThI:
- camocmosimenbHoe u3yyeHue Mamepuaia no memam JeKyui.
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Tema 1.1 1.1.3 ®akTopsl U1 UCTOYHUKHA (PU3UIECKOTO M XUMUUYECKOTO Bo3aehcTBHs Ha OC. DKomoruueckas
skcneptu3a 1 OBOC. 1.1.4 OcoGeHHOCTH HOPMHPOBAaHUS (PU3MUECKUX M XMMUYecKux 3arpssHeHuit OC.
[1,2].

Tema 2.2 Ananu3 npaBOBOM M HOPMAaTHUBHOW 0a3bl 10 MOHHUTOPHUHTY (H3UYECKOTO U XMMHUYECKOTO
3arpsi3HEHUs OKpyXxarotei cpensr [3,4].

[TonpoOHBIii epeueHb AMITAKTUYECKUX €IMHUI] 10 pacCMaTpUBAeMbIM BOIIPOCAaM MPUBEAEH B pa3jelie
4.1 PaGoueii mporpammel. JlanHbIe BOIpPOCH! BKJIIOUEHBI B [lepeueHs BOIPOCOB AJIst MOATOTOBKH K 3a4ETY I10
JTUCIUTIIMHE, TIPUBOIMMEBIHN B pazzene 6.2 Pabodeit mporpaMmel.

- 8bINOJHEHUE UHOUBUOVATLHO20 OOMAULHE20 3A0AHUSL:

NuauBuayanbHOe JOMalllHEe 3a/laHue CBA3aHO C pacyéTaMy BPEMEHHBIX JIOMYCTUMBIX KOHIIEHTPAIHiA
(BAK), pacuérom BBEIOPOCOB 3arpsi3HSIIONIMX BEIISCTB MPU CTOPAHUM YIS, Ma3yra W MPUPOJHOTO rasa,
BBISIBJICHMEM arperaTHOr0 COCTOSIHMS BEIIECTB Iepel OTOOpPOM MpoO BO3[yXa, ONpEAeIeHHEM CKOPOCTH
UCTIAPEHHsI KHUJIKOCTH C MOBEPXHOCTH, MPOBEACHHEM MaTeMaTHYeCKOW O0O0pabOTKH pe3ylbTaToB aHAaJH3a,
pacuéroMm ¢akTUYecKuX BBIOPOCOB B aTMocdepy, pacu€ToM yuiepda oKpyskarolleil cpene, YyHpaBlIeHUEM
KaueCTBOM BO3]IYILIHOM, BOJHOU CpeJlbl U YPOBHEM 3arps3HEHUS 1OUBBI.

Jna xaxpaoro u3 14 uMHAMBHAYaNbHBIX JOMAIIHUX 3aJlaHUN TMOATOTOBJICHO 25 BapHaHTOB, 26-ii
BapuaHT MNpUBEACH B BHUIe npumepa pacueral[6,7].Ilo pesynpraraM BBHIIOJIHEHHS 3aJaHUSI HPOBOIUTCS
YCTHOE cOoOeceIoBaHNe U B 3aBUCUMOCTH OT IIPABUILHOCTHU BBITIOJHEHHBIX PacYETOB BHICTABIISIETCS OIICHKA,
KOTOpasi yUUThIBaeTCA MPU TeKyllel arrectauuu. @opMa HCXOJHBIX JaHHBIX IS pacuéTa U MpeJCTaBICHUS
PE3yNbTAaTOB pacyéra Mo KakJIoMy 3aJaHuio npuBoasaTcs B [Ipunoxxenun 3.

- N0020MOBKA K OMUYémy no 1abopamopHuim pabomam:

[ToaroroBka Kk 0T4€TY 10 JIabopaTOPHBIM paboTaM BKJIOYAET B ceOst oopMIIeHHE MUCHEMEHHOTO
OT4YeTa MO BBIOJIHEHHOI paboTe B COOTBETCTBHHU C TpeOoBanusmu [5,6,7].

[TuceMeHHBII OTUET O BHIMOJIHEHHOH J1a00paTOPHOI paboTe JOHKEH COAEPKaTh CIEIYIOIINe
cBenenus [7]:

- Ha3BaHHe paboThI U CBeACHUs 00 aBTOpe 0TUéTa (KypC, uMs, haMuus);

- 11e7b paboThI U (POPMYIHPOBKA UCIIOIB3YEMOIO METO/1a aHAJIN3A;

- CXeMa aHaJTUTHYECKON YCTaHOBKH WX MprOOopa;

- Ta0JINIly TTOTYYEHHBIX SKCIIEPUMEHTANIBHBIX WIIM aHAIUTUYECKUX JaHHBIX, [T0OKa3aTesei npudopa;

- TabJIUIly pe3ynbTaToOB pacyéTa;

- rpauueckre 3aBUCUMOCTH Ha OCHOBE aHAIUTUYECKUX MJIM PACUETHBIX JaHHBIX;

- BBIBOJIBI TIO paboTe.

Kpome Toro, Heo0X01MMO NMOATOTOBUTHCS K OTBETAM Ha KOHTPOJIBHBIE BOIIPOCHI 110 KaX 101
nabopatopHoit paboTte, KoTopble MpuBoAsTcs B [Ipunoxenun 3.
Pexomenayemas ureparypa:
1. Beromkun A.I'. OCHOBBI IPOIIECCOB UHKEHEPHOI dKoJI0THH. Teopus, mpuMepsl, 3aaauu. / M3a. 1-e
, 2014.-512 c¢. ISBN: 978-5-8114-1326-3. ObC u3narenbctBa «JlaHb» (DIeKTpOHHBIN pecypc).

2. imutpuenko B.I1., CoraukoBa E.B., UepusieB A.B. Dkonoruueckuii MOHUTOPHHT TeXHOChepsl./ 2-¢

u3 M. ucnp., 2014. -368 c¢. ISBN: 978-5-8114-1326-3

3. Ilpuponononabs3oBaHue, OXpaHa OKpYKarollel cpeabl 1 SKOHOMHKA. [ TeKcT]: Teopust U MPaKTUKYM:

yue0. mocobue /Poc. yu-T py-k06561 Hapoaos; noxa pea A.Il. Xaycrosa. — M.: [6.1.], 2009. — 613 c.

4. Cy66otun B.E. OBOC u npoekTHbI€ HccieI0BaHus IPOU3BOJICTB. [TekcT]: yuel. mocobue/ B.E.

Cy66otwuH, JI.B. I'peunnrankoBa: Boarorp. roc. TexH. yH-T.- Bonarorpaa [6.1.],2008.-103 c. ISBN
978-5-9948-0166-6
5. M3maiinor B.JI. IIpumeps! u 3aaHust IO KOJIOTHUYECKOMY MOHUTOPUHTY: y4eb. moco0. / B. /1.
N3maiinos, H.E. YUepnebimosa. - Camapa: Camap. roc. TexH. yH-T, 2010. — 69 c.

6. Pacuet HEKOTOPBIX MOKa3aTeNel KauecTBa OKPY-KaroIIer NpUpoIHON cpeabl: MeToa. ykas. K
KoHTp. pabote / CamI'TVY; Cocrt.: B.J[.M3maiinos, /I.E. beikoB. — Camapa: CamI'TVY, 2015. — 15 c.

7. Jlaboparopubiii ipakTukyM 10 Kypcy «Ixomorusi» / Coct. E.II. Kpemnés u ap.; Ilox pen. E.IL
Kpemnésa. — I'ponno: I'ponn.roc. yu-1. — 2002. — 159 c.

8. CTII CamI'TV 021.205.2-2002. CoctaB u opopmiieHHE TIOSCHUTEIIBHON 3aITUCKH.

9.CTII CamI'TVY 021.205.2-2002. BeimonHeHue rpagiaecKux JOKYMEHTOB.

TpeOoBaHus K NpeacTaBJdeHUuI0 U 0POPMJIEHUIO Pe3yJIbTATOB CAMOCTOATEIbLHO padoThI:
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[loaroroBka k OTYETY MO MpaKTUYECKUM paboTaM BKIIOYAaeT B ceds opopMIIeHHE MUCHBMEHHOTO
OTYETa 1O BHIOTHEHHON padoTe. [IMChMEHHBIN OTYET O BHIMOTHEHHON MPAKTUYECKON paboTe COCTaBIsICTCS
Ka)XIbIM MaruCTpaHTOM Ha JIMCTKax Gopmara A4 B cOOTBETCTBUU ¢ TpeboBanusimu [8,9], rme mpuBomsaTcs
npaBuiia 0pOpMIICHHS TaOIHI, PUCYHKOB U TUArPaMM.

Pa3mepsl noneit: neBoro — 25 MM, ripaBoro — 15 MM, Bepxnero — 20 MM, HrxHero — 20 mm. Pazmep
ab3annoro orcrymna — 10 M.

OOOPMIJIEHUME TABJINIL]

B cootBerctBuu ¢ TpedoBanusmu ['OCT cneBa Hax TabIUIEH pacmoiaraeTcs 3a201080K, a CIipaBa —
Homep TabnuIlel (apabckumu nudpamn).

Tabnua MOXeT cofepkKaTh MO TOPUZOHTAIIH 3A20I06KU 2pagh, NO03A20NI06KU 2pad u CMPOKU.
BeprtukanpHO pacnosiaratorcsi 00kosux v epaghol (KOJIOHKH).

3aconosxu epagh u cmpox TaOIUIBI MULTYTCS ¢ IPOMHUCHON OYKBBI, & 1003A20/106KU — CO CTPOUHOM.

B Tekcre nepen Tabnuiieil Ha Hee J1e1aeTcs CChIIKA C YKa3aHHUEM ee HoMepa.

O®OPMIJIEHUME PUCYHKOB

Nnmoctpanuu (pucynxu), cornacao 'OCT, MOryT ObITh PacIiOIOKEHbI KaK M0 TEKCTY, TaK U B KOHIIE
ero (B [Ipunoxenun).

OxonuaHue npunodiceHus

Wnroctpanuu npu He0OXOAUMOCTH MOTYT UMETh HAMMEHOBAHUE, PaclonaracMoe Hajl pUCYHKOM, U
MOSICHUTENbHBIC JaHHbIE, pacrojiaraeMele noja pucynkoM. Cioso "Puc." pacnonaraercs mocine
MOSICHUTEIBHBIX JAHHBIX T10 [IEHTPY.

OO®OPMIJIEHUE TUATPAMM

Huaepamma — 310 rpadudeckoe n300pakeHne QyHKINOHATHHON 3aBHCUMOCTH JIBYX U Ooiee
MEPEeMEHHBIX BETUYHMH B CUCTEME KOOPIMHAT.

3Ha4YeHUs BEIWYHH, CBI3aHHBIX ¢ N300pakaeMoil (PyHKIIMOHAIBHOW 3aBUCUMOCTBIO, OTKIJIAIBIBAIOTCS
HA 0CsAX B BUJIE WIKAJL.

Ocu xoopAMHAT B JUarpammax co wikaiamu U 0e3 wikan ciieayeT 3aKaH4YUuBaTh CTPEIKaMH,
YKa3bIBaIOUIMMU HaIlpaBJICHUE BO3pacTaHUs BEIMYMH. Pa3pelaercss ucrnonb30BaTh B KAUECTBE WKAT
KOOpJMHATHBIE CETKH U MPSIMbIE, PACIIOJIOKEHHBIE MApAIIIENIbHO ocAM. PSIoM ¢ eieHnsMU CeTKU WIIH
JENUTETbHBIMU IITPUXAMHU JOJDKHBI OBITh YKa3aHBI COOTBETCTBYIOIINE YUCIIA (3HAYCHUSI BETUYHH ), KOTOPBIE
pacnosararTcs FrOpU30HTAIBHO.

Touku duaepammsl HAHOCATCS B BUJAE KPY)KKa, KPECTUKA U T. II., M 3TH 0003HAYEHHUS JOJKHBI OUTH
pa3bsACHEHBI B OSICHUTEILHOW YacTH Ouazpammul.

B ouaepammax 6e3 wikan 0603HauCHUS BETHMUUH JOJDKHBI PacoiaraThCsi BOJIU3HM CTPENKH, KOTOPOM
3aKaH4YMBAETCS OCh.

B ouaepammax co wxanamu 0603HaueHUS BENUYUH TpeOYETCs pa3MelaTh Y CEpeIUHBI IIKaJbl, a IPU
00BEIMHEHNHU CUMBOJIa C 0003HAUEHUEM €/IMHUIIBI U3MEPEHUS B BUJIE IPOOH — B KOHIIE WUKAIbL Y
MOCJIETHETO YnCIa.

[Ipumepom npaBuiIbHOTO 0QOpPMIIEHUS TaOJIUL, PUCYHKOB U JHarpaMM MOTYT CIIY>KUTb METOJAUYECKHE
yKa3aHus 1o 1ab0paTopHBIM paboTam.

Marepuanbl AJsi CAMOKOHTPOJISI CTYAEHTOB IPHUCYTCTBYIOT B METOAMYECKUX YKa3aHMUSIX IIO
BBITIOJTHEHUIO JIabopaTopHOU padoTsl U npuBoasTes B [Ipunoxenun 3.

AJITOPUTMBI 1eSITeIbHOCTH CTYICHTOB IPH BBINOJHEHUH MOJIY4YCeHHbIX 3alaHui 1JIs1
CaMOCTOSAATEJIbHOM padoThI

VcxonHble naHHBIC Ui BBINOJIHEHUS WHAWBUIYAJIBHBIX 33aJaHUN colepXkaT BCIO HEOOXOAMMYIO
udpoByo uHpopMmanu. B yueOHOM mocoOuu U METOAMYECKHX yKa3aHusX [5,6] mpeactaBieH airoputm
pacuéra u Bce HeoOXoauMble pacuéTHble popmyibl. Ha mpakTHuecKkux 3aHATHUSAX pacCMaTpUBACTCS pelleHUe
KOHTpoJIbHOrO mpuMepa. OOpamiaercd oco0oe BHMMaHHE Ha TNPUMEHEHHE HEOOXOAMMON pa3MepHOCTH
(bu3nUYeCKUX U pacyETHBIX BEJTHMYNH.

Metoauueckue ykasaHusi K J1aDOpaTOpHOMY MPAKTUKyMy TakXe CoAepkKar HeoOXO0IUMYIo
MIOCIIEIOBATENIbHOCTD ACWCTBUH MPH UX BHITOJIHEHUH U 00pabOTKe pe3ylbTaToOB aHAIN3A.

BbinosiHeHue  KypcoBbIX  pador, pedeparoB, PI'P  paboueii  nmporpammoii  He
npeaycMaTpuBaercs.
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MeToauuyecKue YKa3aHusd 1Jid Oﬁy‘lalOIIIl/IXCﬂ 0 OCBOCHHIO JTUCHMUILJIMHBI

Bun yuebHbIX
3aHATHHN

OpFaHI/I3aL[I/IH ACATCIIBHOCTH CTyICHTA

Jlexusa

Hamnucanue KOHCIIEKTa JIEKIIMWA: KpaTKo, CXEMaTHUYHO, MOCIEA0BaTEIHHO
¢dbuKkcUpoBaTh OCHOBHBIC IOJOXEHHS, BBIBOABI, (POPMYIUPOBKH, OOOOIICHNUS;
MOMEUYaTh BAXKHBIC MBICIH, BBIJACIATH KIIIOYEBBIC CIIOBA, TepMHHBI. [IpoBepka
TEPMHHOB, TOHATUH C TMOMOINBIO SHIUKJIONEAHM, CIIOBapeil, CIPaBOYHUKOB C
BBHIMIMCHIBAHUEM TOJIKOBaHM B TeTpa/ib. O003HAYUTH BOMPOCH], TEPMHUHBI, MaTepUal,
KOTOPBI BBI3bIBA€T TPYAHOCTH, IOMETUTh U TONBITAThCS HAWTH OTBET B
peKoMeHIyeMon smTeparype. Eciu caMoCTOSTENbHO HE yaaercs pa3o0parbcsi B
MaTepuaie, HeoOXoAuMo c(OpMyIUpOBaTh BOIPOC M 3aJaTh MPENoAaBaTeNio Ha
KOHCYJIbTAIIMK, HA MPAKTUYCCKOM 3aHSATUU. Y ICTUTh BHUMaHUE 0a30BBIM MOHATHSIM
JUCIUTUIAHBI.

KoHntponbHas
pabota/
UHUBUAYaJIb
HBIE 3aJlaHUs

3HAKOMCTBO C OCHOBHOM M JIOIOJHHUTEIBHOM JIUTEpAaTypoH, BKIIIOYasi CIIPaBOYHBIE
U3JJaHus, 3apyOeKHble HCTOYHHUKM, KOHCHEKT OCHOBHBIX IOJIOKEHWH, TEPMUHOB,
CBEJCHMM, TpeOyrOIUX AJIs 3allOMUHAHUS U SABISIOLIMXCS OCHOBOIIOJIAralolIMMU B
atoi Teme. CocTaBlIeHNE aHHOTALMM K IPOYUTAHHBIM JINTEPATYPHBIM UCTOYHUKAM U

Ap.

[TpakTukym /
nabopaTopHas
pabora

MeTtoauueckue YKa3aHus 10 BBIITIOJIHECHUTIO na6opaToprlx pa60T

[IporpammHoe obecnieueHue sl pelIeHus 3a1a4 00padOTKH MHOTOMEPHBIX JTaHHBIX.
IMporpammusiii maket Unscrambler. Mutepdeiic. basosbie hyHKIHH.

Merto[ ri1aBHBIX KOMIIOHEHT

KanuOposka (rpasynpoBka) MHOTOMEPHBIX JTaHHBIX.

[Tpu moAroToBKe K 3K3aMeHy HEOOXOAMMO OPUEHTUPOBATHCS HA KOHCIIEKTHI JIEKIUH,
PEKOMEHAYEMYIO JINTEPATypy U JIp.
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ITpunoxxenue 3
®OHJI OIEHOYHBIX CPEJCTB, MIEPEUEHD 3AJIAHWUH JIJISI IPOBEJIEHUA
MMPOMEXYTOYHOM ATTECTAIIMA

o AucuumInHe «Meroabl 1 NPUOOPHI KOHTPOJISI OKPYKAKILEH cpeabD»

OO0mue moJ10keHus

CocraB ®OC 11 IpoBEAECHUS TEKYLIET0 KOHTPOJI U MPOMEKYTOYHON aTTECTAllMU 00yJaroluXcsl 1o
TUCHUILTMHE, BXOASIIUN B cOcTaB pabouel mporpaMMbl TUCIUTUIUHBIL:

- MepevYeHb KOMIIETCHIIMI C YKa3aHWEeM 3HaHWM, YMEHMM, HABBIKOB OOECMEUYMBAIOIIMUX 3aJaHHBIN
ypoBeHb (hOPMUPOBAHMSI KOMITETEHIIUH;

— ONMCAaHUE IIOKa3aTeled W KPUTEPUEB OLICHUBAHMS KOMIIETEHLUMN Ha pa3IM4HbIX 3Tanax Hx
¢dbopmupoBaHus,

- ONMCaHUE 1Kl OLCHUBAHUS;

—  TUIOBBIC KOHTPOJIbHBIC 3aJIaHUS WJIM UHBIE MaTepHallbl, HEOOXOMMbIE IJIsl OLEHKU 3HAHUM, YMEHHIH,
HABBIKOB U (WJIM) ONbBITA JEATEIbHOCTH, XapaKTEPU3YIOMIMX OTanbl (HOPMHUPOBAHHUS KOMIIETEHLUNH B
IIPOLIECCE OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBI;

- METOAMYECKUE MaTepuaibl, ONPeAeIoNIe NpOoLUeaypbl OLICHUBAHUS 3HAHWUW, YMEHUW, HAaBBIKOB U
(unn) ombITa AESTENbHOCTH, XapaKTePU3YIOIIUX 3Talbl POPMUPOBAHUS KOMIIETCHIIUH.

CrpykrypabiMu 3iemMeHTaMu POC IUCHUIUIMHBL SIBISIOTCS: TUTYJAbHBIM suct (Ilpunoxenue 1);
nacnopt ®OC (IIpunoxkenue 2); KOMIUIEKTHl OLIGHOYHBIX CPEACTB (BKIOYAs 3a4€THO-3K3aMEHAI[MOHHBIC
MaTepuaibl), KOTOPbIE JOJKHBI ObITh MPEICTABICHbl U CTPYKTYPUPOBAHBI B COOTBETCTBUU C COAECPKAHUEM
paboueii mporpammsl (ITpunoxkenus 3-12).

Pa3paborka @OC BKIFOYAST CIEAYIONINE ITAITHI:

- TUTAHUPOBAHUE KOHTPOJIUPYIOMIUX MEPONPUITUN C YIETOM 3asBICHHBIX PE3YyIbTaTOB O0yUEHNUS;

—  pa3paboTKa u moa00p B COOTBETCTBUHU C IUIAHOM KOHTPOJIHHO-U3MEPUTENBHBIX MAaTEPUAIOB COTJIACHO
TpeOOBaHUAM, YCTAaHOBIIEHHBIM B pa3zzene 3 Hacrosuero [Tonoxenus;

- orpeziesieHue MPOIEeaAypbl U KPUTEPUEB OLIEHUBAHUS PE3YJIbTATOB U OPOPMIICHHE COOTBETCTBYIOLINX
METOJINYECKUX MAaTEPHUAJIOB.

®OC Tekymero KOHTPOIS M TPOMEKYTOYHOM aTTecTali pa3padaThiBaeTCsi B COOTBETCTBUHU C
«[Tonoxennem o pouae onenounbx cpeacts GI'bOY BIIO «CamI TY» nis npoBeneHus: mMpoMeKyTOUHOM
aTTectalum», (QOPMHUPYIOTCA 1O KaXIOW [AUCHUIIMHE pa3padoTUMKoM, odopmiseTcss B KayecTBe
MIPUJIOXKEHUS K paboyeil mporpaMMe U YTBEPKJIaeTCsl B €€ COCTABE.

[Tpunoxenue 4
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1.IIEPEYEHD KOMHETEHHI/II‘/JIUC YKA3AHUEM 3HAHU, YMEHUH, HABBIKOB
OBECIIEYUBAIOIIUX 3AJAHHBIM YPOBEHb ®OPMHUPOBAHUSA KOMIIETEHIIUA

Tabnuya 1.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJIbTATOB Oﬁy‘leﬂl/lﬂ o JTMCHMIIJIMHE

ILnanupyembie pe3yiabTarbl ocBoenuss OITOIT
(KoMIeTeHUMH), 10CTHKEHNE KOTOPbIX 00ecneunBaeT

AUCHHUILINHA

IlepeyeHb NJIaHUPYEMBIX Pe3yJbTATOB
00y4yeHus1 MO JUCHUITHHE

Konpr
KOMIIETECHIINH

ConeprkaHue KOMITETEHIIUN

3HaTh:
YMmeTh:
Bnanets:

[1K-10

CrocoOHOCTh aHAMM3UPOBATh,
ONTUMU3UPOBAThH U MPUMEHSATH
COBpEeMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTHH TIPU PEIICHUH HAYYHBIX
3aja4

3HaTh: - 11e7y, 3a7a4 U HallpaBJICHUSA
MOHHUTOPHHIA 3arpsI3HEHUN OKPYKAIOIIEH Cpepl,
- 0COOEHHOCTH NIPUMEHEHUS] METOIOB
MOHUTOPHHIA (PU3UIECKOTO U XUMUIECKOTO
3arpsI3HEHMsSI OKPYKaIOIIEH cpelibl B 3KOJIOTO0-
TOKCHKOJIOTUYECKUX UCCIICOBAHUSIX;

- OCHOBHBIE METOABI U OJXO0/IbI IKOJIOTHYECKOTO
MOHUTOPHHIA;

- OCHOBHYIO HOPMaTHBHO-TIPaBOBYIO 0a3y U
METOAMKH U3MEpeHHs (PU3NIECKUX U
XMUMUYECKHX ITOKa3aTeNnei 3arpsi3sHeHUs
OKpY>Karollen cpejibl

YMeTs: aHaTM3UPOBATh, ONITUMHU3UPOBATH U
MIPUMEHSTH HH(POPMAIIMOHHBIE TEXHOIOTUU

NpY IPOBEJICHUU MOHUTOPHHTA (HU3NIECKUX U
xumuueckux 3arpssaennii OC.

I'pamMOTHO 1MOJIB30BATHCS METOJAMH U
pubOpaMu KOHTPOIIS U MHPOPMATHOHHBIMH
TEXHOJIOTHSIMHU TIPH [TPOBEICHUH HAOII0ICHHH 32
KayecTBOM OKpY’KaroIei cpesl;
CucrteMaTH3UpOBaTh U aHAJIM3UPOBAThH
UH(QOPMAIHIO O COCTOSTHUH SKOCHCTEM U
NPUPOJIHBIX CPeJl, O MPUYMHAX HAOII0TaeMbIX
W3MEHEHUH U AOIMYCTHUMOCTH Harpy30K Ha Cpeay
B 1I€TI0M;

JaBath OlIEHKY (aKTHYECKOTO U
MIPOTHO3UPYEMOT0 COCTOSHHS OKpY>Karolei
Cpezpbl ¢ HOMOLIbIO HHPOPMALIMOHHBIX
TEXHOJIOTHH.

Bnapern:

- HaBBIKAMHU IPUMEHEHHS COBPEMEHHBIX
WHPOPMAIMOHHBIX TEXHOJIOTHHI TIPH MTPOBEICHUH
MOHUTOPHHTA (QU3NIECKUX U XUMHIECKHX
3arpsi3HEHUH OKPYKaroOIEeH Cpepl;

- METOIaMHU M METOAMKAaMH B 00J1aCTH
HAOJIO/ICHUS ¥ UI3MEPEHHSI CTETICHH 3arpsi3HEHUS
OKpy>Karolei cpeasl GU3NUECKUMH U
XUMUYECKUMH (haKTOpamu,

[1K-12

Croco0HOCTh UCITOIBL30BAaTh
COBPEMEHHYIO U3MEPUTEILHON TEXHUKY,
COBpPEMEHHBIE METOIbI H3MEPEHUS

3uaTs: [IpuHIMIEI BEIOOpa 1 aHATNTHYECKHE
BO3MO>KHOCTH HUCIIOJIb30BaHHS COBPEMEHHBIX
METOAMK U METOJIOB B IPOBEACHUU (PU3NUECKOTO
Y XMMHAYECKOT0 3arpA3HEHNS OKpPY Karomei
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cpenbl
YMmern: Bectu MaTeMaTHUECKYIO0 00pabOTKY H
AHAIM3UPOBATH MOTyJaeMble PE3yIIbTaThI
OHOJIOTHYECKUX METOJIOB HCCIICIOBAHMS,
MIPUMEHSATH MOHUTOPUHT (PU3NIECKOTO U
XUMHYECKOTO 3arpsi3HEHNUS OKPYKAIOIIEH CpeIbl
B MPO¢eCCHOHATLHOMN JESITETEHOCTH.

Baagers: ®opMamu 1 MeETOIAMU
OCYIIECTBJICHUS! KOPPEKTHON MHTEPIIPETALIUU
MTOJTY9E€HHBIX TAaHHBIX

2.0IIMCAHUE MOKA3ATEJIEH U KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA
HA PA3JIMYHBIX OTAITAX UX ®OPMUPOBAHUA

KAPTA KOMIETEHIHU

KOMIIETEHIIMA: TIIK-10 - cnocoOHOCThIO aHaIM3UPOBaTh, ONTHUMHU3UPOBATH U MPUMEHSTh
COBpEeMEHHBIC MH()OPMAIIMOHHBIC TEXHOJIOTUN NIPH PEIICHUN HAYIHBIX 3a/1a4.

OBIIAA XAPAKTEPUCTUKA KOMIIETEHIIMU

npogeccuonanvHas KoMnemeHyusl 8bInyCKHUKA 00paA308amenbHOl NPOSpamMmbl U3 YKPYHNHEHHOU
epynnvl Hanpaegienuti evicuieco oopazosanus 20.04.01 Texnocghepnas b6ezonachocme, yposens BO-
mazucmpamypa, — 6uovl  NpOGeccUOHANbHOU — 0esImeNbHOCMU — HAYYHO-UCCIe008amenbCKasl,
NPOU3800CMEEHHO-MEXHOI02UYEeCKA, OpP2aHU3AYUOHHO-VYNPABIeHYeCKAsl, npoexmHas u
neodazo2uyecKast

Tabnuya 2
COOTBETCTBHUME OTAIIOB OCBOEHMS KOMIIETEHILINA
[NTAHUPYEMBIM PE3VJIbTATAM OBYUEHU S M KPUTEPUSAM UX OLIEHBAHU A

I[nanupyembie Kpurtepun oueHuBaHus pe3yabTaTOB 00yUeHUSs
Jran pe3yabTaThl
(ypoBeHb) o0yueHust
OCBOEHUSA (moxazarenu 1 2 3
KOMIETEeHIIHH JOCTHKEHHUS
3aJaHHOTO
YPOBHS
OCBOCHUS
KOMIIETEHIIMH)
1 2 3 4 5
IlepBblii 3TaN 3HaTh: ey, 3HAKOM C TIETSMH, Opuentupyerca B | Branmeer
3a/a4u 1 3agJavyaMin n OCHOBHBIX OCHOBHBIMH
CIOCOOHOCTh HAIpABIEHUs HanpaBJICHUSIMU MOJIX0/1aX K TECT METO/aMH U
OHOJIOTHYECKOTO o0BeKTaMm; MOJIXOJIaMH B
AHAIUBUPOBATD, | \onyropHHTa ; : AXO0J
o MOHUTOPUHIA NOTECCTUPOBAHUUN
ONTHUMU3HPOBATD | 10 ey OCO6GHHOCT$H,VII/I
UH(OPMAIIOHHBI OKPYKAFOMEH
MPUMEHEHUS] METOJIOB
€ TEXHOJIOTHH ) PHMCHE eTon0
CpeabL;- OHOTECTHPOBAHUA B
MIPU PEIIEHUN
HAVIHBIX 32184 0co0eHHOCTH 9KOJIOTO-
¥ A IPUMCHCHHSE TOKCHKOJIOTUYECKUX
METO/IOB HMCCIICIOBAHUIX
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MOHUTOPHHTA
(hu3ugecKoro u
XIUMHYECKOTO
3arps3HEHHS
OKpY Karolen
Cpenbl B
9KOJIOTO-
TOKCHKOJIOTHYEC
KHX
WCCIIETOBAHUSAX;

- OCHOBHBIC
METOJBI U
TIOJIXO/TBI
OUoTeCTHPOBaHU
a1,

- OCHOBHBIE TECT
0O0BEKTHI

(TIK 10)

Ymern:
aHaJIM3UPOBATH,
ONITUMHU3HUPOBAT
b ¥ IPUMEHSITh
nH(GOPMAITHOHH
bI€ TEXHOJIOTUU
MIPU TIPOBEICHUN
MOHHUTOPHHTA
(m3nyeckoro u
XHUMHYECKOTO
3arpsi3HEHHS
OC,
OCYILECTBICHUU
orbopa 1npod
BO3/yXa, BOABI,
MOYBHI.
I'pamoTHO
MOJIb30BATHCS
METOAAMU U
npubopamu
9KOJIOTHYECKOTO
KOHTPOJIS 1
nHPOPMALUOHH
BIMU
TEXHOJIOTHSIMU
[IPY IPOBEICHUN
HaOIIIOICHUH 3a
Ka4yecTBOM
OKpY>Karolen
cpensl. (ITK-10)

3HaKOM C METOJaMu U
pudopaMu
OHMOJIOTMYECKOTO
KOHTpPOJIS U
nH(OPMAaITMOHHBIMH
TEXHOJIOTHSIMU TIPU
IIPOBEICHUN
HaOJIIOJICHUI 3a
Ka4yeCTBOM
OKpY>Karolleu cpeibl.

OpuenTtupyercs B
PUMEHEHUH
UHQOPMAITHOHHBIX
TEXHOJIOTH

TIPY TIPOBEJICHUN
MOHHUTOPHHTA
3arpsi3HEHUS
NPUPOJHBIX CPe/,
OCYIIECTBICHUH
orbopa 1pod
BO3J1yXa, BOJIBL,
TIOYBEI.

Bnangcer
THIIOBBIMH
METOaMH aHaIN3a
WHPOPMAIUH O
COCTOSIHHH
9KOCHCTEM,
MpUYHUHAX
Ha0JII0TaEMBIX
W3MEHEHHH 1
JTOTTYCTUMOCTH
Harpy30K Ha Cpey
B LIEJIOM;
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Baanern:

- HaBBIKAMHU
MIPUMEHEHUS
COBPEMEHHBIX
WHPOPMALTUOHH
BIX TEXHOJOTUI
MIPH TIPOBEICHUH
MOHHUTOpPHHTA
(hm3uIecKoro u
XIUMHYECKOTO
3arpsI3HEHUS
0oC;

- METOJIaMH H
METOJIMKaMU B

3HaKOM C METOAAMU U
METOIUKAMH B
o0acTH HAOIIOIEHUS
Y U3MEPCHUS CTEIICHU
3arps3HeHUs
OKPY’KaroIlel Cpebl C
TIOMOIIIBIO TECT
00BEKTOB.

OpueHTupyercs B
B IPUMCHEHUH
METOJIOB
MOHHMTOPUHTA
(hU3UIEeCKOTo U
XUMHYECKOTO
sarpszaeamnst OC
OMOTEeCTUPOBAHUS

Bnaneer
HaBBIKAMU
MIPUMEHEHUS
COBPEMEHHBIX
MH(OPMAITUOHHBIX
TEXHOJOTUMN npu
MIPOBECHIH
MOHUTOPHUHTA
(hH3uIecKoro u
XIMHYECKOTO
sarpsizaenus OC;

obnacTtu

HabOroneHus U

HU3MEpEHUst

CTETICHH

3arps3HEHHS

OKpY>Karolen

CpeJbl ¢

MOMOIIBIO TECT

00BEKTOB;

(TIK- 10)

Bropoii 3Tan 3HaTh: 3HaKOM C TUIIOBBIMU OpuenTtupyercs B Biageer
(yposeHb) METOAAMU

CIIOCOOHOCTE - OCHOBHbIE TpHMeHEHH S OCHOBHBIX TUIOBBIMU
MIPUMEHSTH METOMBI U HH(OPMAIHOHHBIX MeTo/1ax METOAaMHU
COBPEMEHHBIE MOJIXO/IBI TeXHOIOrWi B [IPUMEHEHHUS MaTEeMaTHYECKOT0
UH(POPMALIMOHHBI | S5KOJOTHYECKOTO KOMILICKCHOM COBPEMEHHBIX MO/JIEJINPOBAHHS
c TCXHOJIOTHMH | MOHUTOPHHIA, MOHHTOPHHTE WHGOPMAITMOHHBIX | MIPH IIPOBEICHUU
1IpH PCIICHUH (busHecKoro H TEXHOJIOTHI TIPH HKOJIOTHYECKOTO
Hay4HBIX 33724 - OCHOBHYIO XIMAIECKOTO pELICHUH HAYYHBIX | MOHHTOPHHTA U

HOPMaTHBHg' SarpA3HEHHS 3a1a4 v OLICHKE KauecTBa

Ep;:::;]i HaSY okpyKatomeii cpepr, | TPOBSACHHN OKpY’Karolen

I'MC - rexnonormsivu | MOHHTOPHHTA CpeAb

M3MEpEeHUs
(u3nyecKux u
XAMHUYECKHAX
nokasareJiei
3arpsA3HEHMS
OKpY>Karolen
Cpesl;
0COOEHHOCTH
MIPUMEHEHUS
WH(GOPMAITOHH
BIX TEXHOJIOTHI
B MOHUTOPUHTE

OC (ITK- 10)

(hmsnueckoro n
XUMHYECKOTO
3arps3HEHUS
OKpY>Karowen
cpezbl




30

Ymerth: 3HaKOM C OpueHTupyercs B Bnageer metonamu
CucreMaTusupo | mpodeccnoHaTbHBIMH OLICHKH

BaTh U crocoGammu MIPUMEHEHUHT (hakTH9IEeCKOTO U
AHATH3UPOBATE | |\ s I/IH(bopMauliIOHHHx HPOrHO3UPYEMOTO
HHPOPMALIUIO O TEXHOJIOTUH COCTOSIHUSI
COCTOSTHHH AQHHBIX H IIPH TIPOBECHUH OKpYyKaroren
SKOCHCTEM H XapaKTCPUCTUK OLICHKH KayecTBa CpeIbl C TOMOIIBIO
MIPUPOTHBIX TOPOJICKOM Cpeibl U | MH(POPMALMOHHBIX
cpen, o KapTorpaupoBaHH | TEXHOJIOTHIA IO
MIpUYUHAX 1 TEPPUTOPUH TIO pe3ynpTaTaM TecT-
HaOJI01aeMbIX 30HaM BBICOKOH aHAJIN30B.
U3MEHEHUN U AHTPOTIOTeHHOM

JOITyCTUMOCTH Harpy3Ku

Harpy3oK Ha

Cpeny B LIEIOM;

[aBatpb OLICHKY

(hakTHIEeCKOTO U

MIPOTHO3UPYEMO

T'O COCTOSIHHSA

OKpY>Karolen

CpeJbl ¢

MTOMOIIBIO

nH(GOPMAITHOHH

BIX TEXHOJOTUU

0 pe3yJbTaTam

TeCT-aHaJH30B.

(TIK- 10)

Baanern: 3HAKOM C HaBBIKAMH OpueHTupyercs B Bnageer
TEXHHUKOH 11a60PaTOPHOTO TEXHUKE HaBBIKAMU
MabOPaTOPHOTO | sy erepumenTa U1 1a60pPaTOPHOrO 1a60paTOPHOro
KCHepuMeHTa MIPOBEPKHU SKCIIEPUMEHTA JIJIS | SKCIIEPUMEHTA JJIst
JUTSL TIPOBEPKHU

TeOpeTHUECKHX TEOPETHUECKUX MIPOBEPKHU MIPOBEPKHU
BBIBOJIOB U BBIBOJIOB U TEOPETHUECKHIX TEOPETHUECKUX
MaTreMaTHuyYeCKu MATEMATHUUYCCKUX BBIBOJOB U BBIBOJIOB U

X MOJIETIEH. MOJIENIeH MaTEeMaTUIECKUX MaTeMaTUIECKUX
(ITK-10) Moaeneun MoJenen

KOMIIETEHIIUA: TIK-12 - cniocoOHOCTBIO HCIONB30BaTh COBPEMEHHYIO H3MEPHUTEIhHOU
TEXHHUKY, COBPEMEHHBIE METO 1Bl U3MEPEHUS.

OBIIAA XAPAKTEPUCTUKA KOMIIETEHIIMU

npogheccuonanvbHas KoMnemeHyusi 8bINYCKHUKA 00pA308ameNbHOU NPOSPAMMbL U3 VKPYNHEHHOU
epynnol Hanpaegienutl evicuieco oopazosanus 20.04.01 Texnocghepnas b6ezonachocmy, yposers BO-

Mazucmpamypa, — 8uobl

npogeccuonanvrol

oessmeibHoCmu

HawHo-uccvzeOoeamerbcmﬂ,




nDOuSGO@CWl6€HHO'm€XHOﬂ02uU€CKa}Z,

OpP2AHU3AYUOHHO-YNPABIEHYECKAA,
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NPOEKMmMHa u

neoa2o2u4eckas

COOTBETCTBUME OTAIIOB OCBOEHUNA KOMIIETEHIIUN

Tabauya 3

IINTAHUPYEMDBIM PE3VJIbTATAM OBYUYEHUMS U KPUTEPUAM NX OLIEHMBAHWA

Ilnanupyemsbie Kpurtepuu oueHUBaHHUs pe3y/IbTATOB 00yYeHUsl
Jtan pe3yJabTaThl
(ypoBeHb) 0o0y4eHHs
OCBOEHHUA (Toxazareu 1 2 3
KOMIIeTeHMH JNOCTHKEHUS
3aJJaHHOTO YPOBHS
OCBOCHHS
KOMITCTCHITAH)

1 2 3 4 5
IlepBblii 3Tan 3HaTh: 3HaKOM ¢ OpueHTtupyercs B Bnaneer
3HaKOMCTBO: TPUHIIMITBI CYUIHOCTBIO U OCHOBHBIX CYUIHOCTBIO U
C MPUHLUIIAMHA BEIOOpPA 1 OCHOBHBIMHU 0COOEHHOCTSIX OLIEHKO
BbIOOpa 1 AHATUTHYECKHE 0CcOOEHHOCTSIMU COBpPEMEHHBIX 0ocobeHHOCTeH
aHATUTHYECKUMHU BO3MOKHOCTH COBpPEMEHHBIX METOAMK U METOJIOB | COBPEMEHHBIX
BO3MOXKHOCTSIMHU METOAMK U METOJOB | IIPU aHAIN3e METOAMK U
UCIIOJIb30BaHUS HCIOb30BAHHA IIpY aHaIN3e 00BEKTOB METOZOB IPH
COBPEMEHHBIX COBPEMCHHBIX 00BEKTOB OKpYyKarorei aHanm3e
METOAMK U METOJ0B | METOJUK H OKpY>KaloIeH cpelsl | cpeasl 00BEKTOB
B IIPOBEJCHUU METO/IOB B OKpY>KaroImei
MOHHUTOPHHTA TIPOBEICHAH cpens
busueckoro u AHATTUTHYCCKUX
XHUMHAYECKOTO
——— 3KCHCpI/IMCVHTOB u
OKpyKArOIEH UCTIBITAHUH
cpesibl 00BEKTOB

OKpY>Karomen
cpensi (TIK-12)
Ymern: 3HaKoM ¢ ocHOBaMH | OpHeHTUpYyETCs B Bnageer
BECTH METO0B 00pabOTKH | OCHOBAaxX METOJOB METOAaMHU
MaTeMaTHYeCKyl0 | JaHHBIX aHAIHU3a 00paboTKK JaHHBIX | 00pabOTKH
00palboTKy 1 00BEKTOB aHaym3a 00bEKTOB JIAHHBIX aHAJIH3a
aHaATM3UPOBATh OKpY>KaloIllel cpelibl | OKpy>Karomei 00BEKTOB
MoJy4aeMbIe cpenbl OKpY>KaroIen
pe3yIbTaTHI. cpensl
(TIK-12)
Baapers: 3HAKOM CO OpueHTupyercs B Bnageer
dbopmamu u criocobamu criocobax OCHOBHBIMH
METO/IaMu npeJICTaBICHUS npeJCTaBICHUs criocobamu
OCYILIECTBIICHUS JaHHBIX aHAIN3a JAHHBIX aHAIN3a MpeacTaBIeHUs
KOPPEKTHOM 00BEKTOB 00BEKTOB JAaHHBIX aHAIN3a
UHTEPIIpETAIUH OKpY’Kalolel cpesibl | OKpyKarorei 00BEKTOB
MOJTY4YEeHHBIX cpeabl OKpY>KaroImei
nannHbix ([1K-12) cpensl
Bropoii aTan 3HaTh: 3nakom ¢ ocHoBamu | OpueHTupyercsa B | Bmageer
(ypoBenb) TPUHIIMIIBI BbIOOpaA 1 MPUHIMIIAX MPUHIMIIAMH
CnocoOHOCTh BEIOOpA H AHAIUTUYECKUMHU BEIOOpa U BEIOOpa U
WCTIOJIB30BaTh AHAMTIYECKHE BO3MOKHOCTSIMU AHATUTHYECKHX AHATTMTUYECKUMHU
COBpPEMEHHbBIE UCTIOJIb30BaHUS BO3MOXKHOCTSIX BO3MOXKHOCTSIMHU

BO3MOKHOCTHU
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METOANKH U MCIIOJIb30BaHUS COBpPEMEHHBIX WCTIOJIb30BaHHUs WCTIONb30BaHHS
METOMBI B COBPEMEHHBIX METOAMK U METOJIOB | COBPEMEHHBIX COBpPEMEHHBIX
MIPOBEICHIH METOMMK H B MIPOBEJICHUH METOJINK U METOJINK U
OKCIEPUMEHTOB M | |0 o o AHATUTHYECKUX METO/IOB B METO/IOB B
UCIIBITAaHUH, OKCTIEPUMEHTOB U MPOBEICHUH MPOBEICHUH
aHAIM3UpOBaTh KX | POBCACHIH WCTIBITAHUH OOBEKTOB | aHATTUTHYECKUX AHATUTHIECKHAX
pe3yJIbTaThl 1 AHATTHTHICCKHX OKPY’KaroIei cpefibl | SKCIIEPUMEHTOB M | SKCIIEPUMEHTOB U
OCYILICCTBIIAITh UX 9KCIICPUMEHTOB 1 HUCIBITAaHUN HUCIIBITAaHUN
KOPPEKTHYIO UCTIBITAHU 00BEKTOB 00BEKTOB
WHTEPIPETALMIO 00BEKTOR OKpY’Karolen OKpY’Karolen
OKpyKaroueit cpensl cpensl
cpensi (ITIK-12)
Ymerh: 3nakom ¢ metogamu | OpueHTupyercs B | Bmageer
BECTH MaTeMaTHYeCKON MPUHIMIIAX MaTeMaTHYECKHM
MaTeMaTH4yecKylo | oOpaboTku WCTIOJIb30BaHHS U METOJIaMH
00paboTKy 1 SKCIIEPUMEHTABHBIX | MaTeMaTHYeCKUX | 00paboTKu
aHAM3UPOBATH Y aHATUTHYECKUX METOJIOB AHATUTHIECKUAX
MOJIy4acMbIe IAHHBIX U CII0OCOOEH 00paboTKH NaHHBIX U
pe3yIbTaTHI. aHATM3UPOBATh OKCTIEPUMEHTAIIBH | aHAJTM30M
(TIK-12) MOJTyYeHHbBIE BIX U MOTy4YEeHHBIX
pe3yabTaThl AHATUTHYECKUX pe3yIbTaTOB
JIAHHBIX U B
MOIX0Jax K
aHaIH3Y
MOJTYYEeHHBIX
JTAHHBIX
Baagers:
dbopmamu u
METO/IaMu
OCYIIECTBIICHHS
KOPPEKTHOM
UHTEPIIpETaUH
MOJTyYEHHBIX
JTAHHBIX.
(TIK-12)

BOITPOCOB JJIsI IPOMEKYTOUHOM aTTecTanuu (3a4€T) mpuBeacH B [Ipunoscenuu 4.

3.0IIICAHME HIKAJI OUEHUBAHUSA

B Ilpunooswcenuu 2 mnpuBonutcs Ilacmopr ¢GoHOa OIEHOUHBIX CPEICTB C YKa3aHHEM
HaMMEHOBAHMS OLEHOYHOro cpexncrsa. B [lpunoswcenuu 3 npuBonutces lIpumepHslli nepedeHb
OLIGHOYHBIX CPEJCTB TEKYILIEro KOHTPOJIS, MCIOJIb30BaHHbIX B Paboueit mporpamme. IlepeueHs




(l)OH)Ia OLCHOYHBIX CPEACTB

IMacmopT
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Ipunoowcenue 2

o JTMCHMIIJINHE MeTonpl 1 HDI/I6ODBI KOHTPOJISI OKPY KAIOIICH CPEJIbI

Ne /i KonTponupyemsbie pa3aemns Koa xontponupyemoit HanmenoBanue o1ieHOUHOTO
TUCITATITHHBI (TEMBI) KOMIICTCHITHH cpencTBa
! Brenenue. Tema 1
' I1K-10

2 Tema 1.1 Bsedenue. OcHogubie
NPpUHYUNBLL 8  OpeaHU3AYUU IK-10
MOHUMOpUHEA — (pusuUecKux u IK-12
XUMUYECKUX 3aepA3HeHull
OKpyoicaroweli cpeovwi.

1.1.1 OcHOBHBIC TTOHATHS, IICIIH,
3a1aun HKOJIOTHIECKOTO
MOHHMTOPHHTA.

1.1.2 Ouenka kauecTBa CpeJbl.
IIpupogooxpannoe
HOPMHUPOBaHUE BO3JEHCTBHUA Ha
OKpyKarollyro cpeny. Buasl
BO3JICUCTBUA Ha OKPYKAOILIYIO
cpeny.

3 Tema 2.1 Monumopune I1K-10 NunuBuyanbHbIe TOMAITHHAE
Quzuyeckux 3aepA3HeHUl 3aJjaHusi-  Pa3HOYPOBHEBBIE
oKkpyxcarowell  cpeovl.  Buowl 3aJaHUsl  PEMPOAYKTHBHOTO
UCTMOYHUKO8 Quszuueckozo YpOBHS
3aepa3HeHus OKpyHcarowen CobecenoBanue Mo BOIMpocam
cpeowt.  2.1.1  Tepmuueckoe I1K-10 UL CaMOKOHTpOJIA  TIpH
(TerutoBoe), CBETOBOE [K-12 oTyere MO JIAOOPATOPHOMY
3arpsi3HEHHE OKpYXKaromie MPAKTUKYMY
Cpepl.

2.1.2 llymoBoe, BUOpaIIOHHOE
3arpsi3HEHHE OKpYXKaromei
Cpepl.

2.13 ONEeKTPOMarHuTHOE,
WOHM3WPYIOIlee  3arps3HeHHe
OKpYKalolllei cpeibl.

Tema 2.2. Memoouueckue
OCHOBbL opeaHuzayuu
MOHUMOpUH2A
INEKMPOMASHUMHOZO u
PAOUAYUOHHO2O 3aepsA3HeHUs.
oKpYdicaroweli cpeobi.

2.2.1 AHamu3  WCTOYHHUKOB
AJIEKTPOMATHUTHBIX U3TYYCHHIA.
222 OcobeHHoCTH
OHMOJIOTHIECKOTO JIEACTBUS
OMU PY.

BiusHue  3nmeKTpOMAarHUTHBIX

OJIEN Ha 3I0POBBE YEIOBEKA.
Binsaune ncrounnkos OMU PY
Ha KOMITIOHEHTEI 3KOCUCTEM.
2.2.3 DKOIOTHYECKUH
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MOHUTOPUHT
3JIEKTPOMATHUTHOTO
3arpsi3HEHUS]T U HOPMHUPOBaHUE
ypoBHeit OMII pannocpesncTs.

Tema 2.3. Monumopune
aAKyCmuYecKo2o u
BUOPAYUOHHO20 3aepsizHeHus.
OKpyfcaiowel cpeoul.
2.3.1.M3mepenne ryMma.
Mertoauku, MIPUOOPHI,
HOPMAaTHUBBIL.

2.3.2 Usmepenue BuOpauui.
Mertoauku, MIPUOOPHI,
HOPMAaTHUBBIL.

Tema 3.1 OcHosvl opeaHuzayuu
MoHUmMopuHaa XUMUYECKO20
saepsaznenus OC. HopmamueHo-
npasosas  6aza  opeaHuzayuu
9KOJI02UHEeCKO20 MOHUMOPUH2A.
3.1.1 Hcrounuku u (QaxkTOpEI
xumugeckoro 3arpsiHeHus OC
Ha ypOaHU3UPOBAHHBIX
TEPPUTOPHSIX.

3.1.2 AHanu3 HOpPMaTHBHO-
npaBoBod 0a3el B oOmacTH
XUMHAYECKOTO 3arps3HeHUs
OKpYKalolle cpebl.

3.1. KontakTHbIE METOIBI
HaAOJIFOICHU.
ONEeKTPOXUMUYECKHE u
SMHUCCHOHHBIE MeTOABI. OCHOBEI
Xpomatorpagum. Bunast
xpomatorpados.

I1K-10
[K-12

WnnuBuayanbHble JAOMAaLIHUE
3aJjaHus-  Pa3sHOYPOBHEBBIE
3aJaHusl  PENpOAYKTUBHOTO
YpOBHS

Tema 3.2 Monumopune
XUMUYECKO20 3aeps3HeHus
ammocgeprozo 8030yxa.

3.2.1 Habmronenne — 3a
3arps3HEHUEM  aTMOC(EpHOro
BO31yXa. Meroasl W HpUOOPEI
KOHTPOJISI BO3/IyXa.
DKCTpecc-MeTO T aHanmm3a
3arps3HEeHUH aTMoc(epHOro
BO31lyXa. l"azoananusarop
'AHK - 4.

3.2.2MeTtonbl OMOMHIMKAIIMU U
OMOTECTUPOBAHUSL. Tect-
00BEKTHl U 000pYJOBaHHE JUIS
OMOTECTUPOBAHUSL.

3.2.3 XuMHKO-aHAJIINTHYECKHE
METO/IBI  OIPEJICNICHNs] COCTaBa
BO3/yXa. Onpenenenne
3anbUIEHHOCTH  BO3nyXa, SOj,
NO,

I1K-10
I1K-12

NunuBuayanbHble JIOMalllHAE
3aJlaHusI- Ppa3sHOYpPOBHEBBIE
3aJaHUs PENpPOAYKTUBHOTO
YPOBHA

Tema 3.3 Monumopune

I1K-10

NunuBuayanbHble JIOMalllHAE
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XUMUYECKO20 3aeps3HeHus:
NPUPOOHBIX U CHMOYHBIX 600 U
no48 U OMX0008.

3.3.1 MOHUTOPUHT 3arpsi3HEHUS
npupoHbeIx Boi. OmpeaencHue
peakiuu pH u
OpPraHOJICITUYECKUX  CBOMCTB
Boabl. OmpenencHue  0OIICH
KECTKOCTH M XJIOPHJIOB B BOJIC.
MOHUTOPUHT XUMHAYECKOTO
3arpsA3HEHUS MOYB.

3.3.2 buonormueckue MeTOIbI
OIICHKW 3arps3HEHUS] CTOYHBIX
BOJA W TIOYB MNPESANPUATHIMH
He()TEera3oBoro KOMILIEKCa
(HT'K).

333 MoHuTopuHr
XUMHYECKOTO 3arpsi3HCHHS
TOYB.

[1K-12

3aaHUsg-
3aJaHUs
YpOBHS

Pa3HOYPOBHEBBIE
PEnpOAYKTUBHOTO

Tema 4.1 Obwue npunyunovl
NpUMEHeHUsi  UHDOPMAYUOHHBIX
MexHoIo2utl U KOMNbIOMEPHOLUL
MexXHUKU 8 KOMNIIEKCHOM
MOHUmMOpUH2e — (uzuueckux u
xumuyeckux 3aepasrenuil OC.

4.1.1 KommnekcHebrit
MOHHUTOPUHT  (U3WYECKUX H
XUMHUYECKHUX 3arpsi3HEHUN
OKpYy>Karoleu cpensl.

Cunepreruueckue 3G QeKTol.
4.1.2 OO0paboTka pe3yJIbTaTOB

UCCJIEJOBAHUM. OcHOBHBIE
MIPUEMBIL. Cucrema
JUCTAHIIMOHHOTO MOHHUTOPWHIA
3arpsi3HEHUN OKpY>Karolen

CpeJibl.

I1K-10
[K-12

WnauBumyansHble TOMAITHIE

3aJlaHus-
3aJjaHus
YPOBHSA

Pa3HOYpOBHEBBIE
PEIpPOLyKTUBHOIO
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Ipunoowcenue 3

NPUMEPHBINA NEPEYEHb OHIEHOYHBIX CPEJICTB TEKYIIETO
KOHTPOJISI U TIPOMEXKYTOUYHOM ATTECTAIIAH

M3y4aeMOl AMCLUMIUIMHON, W PacCUYUTAHHOE Ha
BBISICHCHHE 00beMa 3HaHWI O00ydYaromerocs o
ompelieiecHHOMY paszziely, Teme, MpobieMe u
T.IL.

Ne n/m | HammeHoBaH Kparkas xapakTepucTuKa OLEHOYHOI 0 IlpencraBiienune
ue cpeacTBa OLIEHOYHOT0 CpeICTBa B
OIIEHOYHOTI'0 ®OC
CpeACTBa
1 PasnoypoBuer | 3amaHus PENpPOAYKTUBHOTO ypoBHS, | KoMruiexT
pl€ 3ala4i W | MO3BOJSIONINE OIEHWBATh W TUATHOCTHPOBATH | Pa3HOYPOBHEBBIX 3a1ad U
3aJaHus 3HaHWe (pakTuueckoro wmarepuana (0azoBble | 3amaHuid. MeToanyeckue
TMOHATHS, ANrOPHTMbI, (BAKTh) ¥ YMEHHE | PEeKOMEHIALMH o
MIPABIIIHEHO WCTIOJI30BaTh CHeIMaIbHbIE | BBIIIOJHEHUIO M 0Opa3Ibl
TCPMUHBI W TIOHATHA, Y3HABaHUC 0OBEKTOB | BBIITOJHEHHBIX 3aIlaHI/II\/'I.
M3y4eHUs B paMKax OIpEJeNIEHHOro pasjena
JTACTIUTITAHBI
2 CobecenoBann | CpeAcTBO  KOHTPOIIA, OpraHW30BaHHOE Kak | Bompocs! mo Temam/
e cnenuanbHas ~— Oecema  mpemojaBaTens ¢ | pa3denaM AMCIUILIHHBL
oOydatomuMmcsi Ha  TeMbl, CBS3aHHBIE C
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Ipunoocenue 4

IlepeyeHb BONMPOCOB /IS MPOMEKYTOUHOI aTTecTallMu (IK3aMeH)

MOHUTOPHHT KaK CHCTeMa HAOIIOJCHHUS U KOHTPOJIS 3arpsS3HEHUS] OKPYKaroIei
MIPUPOJHON CpEeLbl.

OCHOBHBIE 1I€7TH, 3a]1a4d MOHUTOPHHTA (PU3MUECKOTO M XUMHUECKOTO 3arps3HEHUS
OKPY’KaroIlle cpebl.

Bubl ICTOUHMKOB aHTPONOT€HHOT'O BO3JICMCTBUS HA OKPYKAIOLLYIO CPENlY: TEPMHUUECKOE
(TersoBoe), CBETOBOE, IIIyMOBOE, BUOPALIMOHHOE, JIEKTPOMAarHUTHOE, HOHU3UPYIOIIIEe
3arpsA3HEHUS.

AHanu3 HOpMaTUBHO-TIPaBOBOM 0a3bl B 007acTH (PU3NUECKOr0 3arpsi3HEHUS OKpY KaroIei
Cpebl.

Opranu3zanus cucteMbl MOHUTOpUHTa B Poccun.

3apyOeKHBIN OIBIT OPTaHU3AIUH SKOJIOTUIECKOTO MOHUTOPHHTA.

Pa3paboTka nmporpaMMbl MOHUTOPUHTA UCTOUHUKOB aHTPOMIOTEHHOTO BO3JICHCTBHS Ha
OKPY’KaIOILYIO Cpeny.

AHau3 UCTOYHUKOB 3JIEKTPOMArHUTHBIX U3JyYEHUN.

MOHUTOPHHT HTIyMOBOTI'O 3arpsA3HEHUS OKPYKAOIIEH CPEBI.

HicTouyHUKY U 0COOCHHOCTH PaIMalliOHHOTO 3arPS3HEHUS OKPYKAIOLIEH Cpebl.
PannanyioHHBI MOHUTOPUHT.

HNonusupyroniue 3arpsi3HeHNs OKpYKaroLed Cpeibl.

KomruiekcHbIE MOHUTOPUHT (PU3WYECKHX 3arPs3HEHUIA OKPYKAIOIIEH CPEeIbl.
CucreMa IMCTaHIIMOHHOTO MOHUTOPUHTA (PU3NYECKOTO 3arpsi3HEHUs OKpYKarolen
CpenBbl.

MOHUTOPUHT MOHU3UPYIOIIETO 3arPSI3HEHUS OKPYIKAIOIIEH Cpe/ibl.
["'eonH(popMalnOHHBIF MOHUTOPUHT IITYMOBOT'O 3arps3HEHHUS.

MOHUTOPUHT MPOMBIIIIEHHBIX BUOpAIUHA.

OcoOenHoctu 6uonoruueckoro aeicraust MU PY.

BrnusiHue 351eKTpOMarHuTHBIX MOJIEN Ha 3I0POBBE YETOBEKA.

Bnusanaue ncrounnkoB MU PY Ha KOMIIOHEHTHI 3KOCUCTEM.

DKOJIOTHYECKUH MOHUTOPUHT JIEKTPOMArHUTHOTO 3arpsI3HEHUS] © HOPMUPOBAHKE
ypoBHeit OMII panguocpencts.

MOHHUTOPHUHT XUMUYECKOTO 3arpsi3HEHUS] OKPYKAIOIIEH CPEJIbI.

CniocoObI BeIpayKeHUsI KOHIIEHTPAIIUU KOMIIOHEHTOB B Fa30BBIX CMECSIX.

VcTOYHUKH XMMHUYECKOTO 3arps3HEHHS OKPYKaIOILEH Cpebl.

MOHUTOPUHT XUMHUYECKOTO 3arpsiI3HEHUS OKPYKaIOLIEH Cpeibl.

Omnpenenenne KOHIEHTpAMU NapoB OEH3MHA B BO3IyXe€.

Omnpenenenne 3abUIEHHOCTH BO3yXa.

Hab6nronenue 3a 3arpsisHeHHEM aTMOC(EPHOTO BO3IyXa.

MeTtobl v TprUOOPHI KOHTPOIIS BO3AYXA.

DKcnpecc-MeTo bl aHaJIM3a 3arpsi3HeHni aTMoc(epHOro Bo3ayXa.

["azoananuzatop [AHK — 4.

MeToapl OMOMHIUKAITIH.

XUMHUKO-aHAIUTUUECKUE METO/IbI OIIPEAEIICHHs COCTaBa BO3/AyXa.

I'uapocdepa. Pu3nko-XxUMHUIECKHE TTPOIIECCH B THApPOCchepe.

Boga xak XuMHUECKOE COEAMHEHHUE.

CocraB 1 KIaccupuKammsi MPUPOTHBIX BOJI.

Baxueiiine XxuMuuecKkre 3J€MEHThI B IPUPOAHBIX BOAAX.

Opraandeckue U HEOPraHUIECKHE 3arpsI3HATENN B IPUPOIHBIX BOJIaX K MOHUTOPHHT UX
COCTOSIHHUSL.

MOHUTOPUHT 3arpsI3HEHUS] IPUPOIHBIX BOJI.
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Onpenenenne peakun pH 1 opraHoaenTUYECKUX CBOMCTB BOBI.
Onpenenenue o01IeH )KECTKOCTH U XJIOPUIOB B BOJIE.
Omnpenenenue xene3a HOTOMETPUUECKHM CIIOCOOOM.
Onpenenenne nepMaHraHaTHONW OKUCIIIEMOCTH.

Omnpenenenre HUTPUTHOTO U HUTPATHOT'O a30Ta.

MeTto1bl OMOTECTUPOBAHUS U OMOWHIUKAITIH BOJIBI.

Omnpenenenue oO1Iei Macchl HEPACTBOPUMBIX U PACTBOPUMBIX BEIIECTB B aTMOC(EPHBIX

ocaaKax.
Onpez[eneHI/Ie KHCJIOTHO-OCHOBHBIX CBOMCTB aTMOC(bepHBIX OCaJIKOB.

OmnpeneneHue coepxkanus cylbpar-uoHa B Boje. OnpeneneHue 001Iei )KeCTKOCTH BOIBI.

3aKucieHre moyYB.

HMoHO0OMEHHBIE CBOMCTBA U 3aCOJIEHHE I10YB.

Croiikue oprannueckue 3arpsasuurend, 1T u quokcuHsl.

Bpennsle BemiecTBa B MUIIEBBIX MPOAYKTAX.

MOHUTOPHUHT 3arps3HEHUS [TOYB TSHKEIBIMU METaUIaMU, HePTENPOAYKTaMu U
TepOUITNIaAMH.

Habmronenus 3a 3arpssHenreM atmocdepHoro Bozayxa. Otoéop nmpod Bo3ayxa.
Habumonenus 3a 3arpsi3HeHueM aTMOCc(epbl Ha CTAIMOHAPHBIX U MAPIIPYTHBIX U
nepeaBMKHBIX (TI01(paKeTbHbIX) OCTAX.

Habmonenus 3a 3arpsi3HeHueM aTMOC(HEPHOT0 BO3/[yXa aBTOTPAHCIIOPTOM
Habmroienust 3a painoakTUBHBIM 3arpsi3HEHUEM aTMOC(HEPHOTO BO3ayXa
MOHUTOPHHT 3arps3HEHUSI CHEXHOTO ITOKPOBa

Hab6nronenus 3a GOHOBBIM COCTOSIHHEM aTMOChepbl

Habumronenus 3a 3arpsi3HeHUEM NPUPOIHBIX BOJ

dopMupoBaHUE CETH MMYHKTOB KOHTPOJISI KAUECTBA MOBEPXHOCTHBIX BOJ
OT160p npo6 Boxbl. CTabunm3anus U XpaHeHHe Mpood BOJIBI

HaOGnronenus 3a 3arpsi3HeHUEM TOYB

OTt60p, cTabunuzanys U XxpaHeHHe MPoO MOYBbI

KoHTpoib 3arpsi3sHeHus: OYB NeCTULUAAMHI

KoHTposnb 3arpsi3HeHus HoYB 0TX0/1aMU POMBILUIEHHOTO XapakTepa
KOHTpoIb paAn0aKTUBHOTO 3arpsi3HEHUS TTOYB

OrneHka COCTOSTHUS 3arps3HEHUs OKPYXKaroIIel cpeibl

Kputepun kauecTBa OKpy)arouieil cpeibl

OCHOBBI IPOrHO3UPOBAHMUS 3aTPSA3HEHUS TPUPOIHOMN CpeIbl

OnTryeckre METOIbI KOHTPOJIS 3arps3HEHUS IPUPOIHON CPEbI
Xpomarorpapuueckre MEeTO1bl KOHTPOJIS 3arpsI3HEHUS] IPUPOTHON CpeJIb
buonnaukanus okpyxkatoiieii cpeapl. OOIIMe MPUHITUIBI UCTIOTB30BaAHUS
OMOMHINKATOPOB.

MeTtoap1 GMOTECTUPOBAHUS U OMOMHAUKAIIMY TP MOHUTOPUHTE aHTPOTIOTEHHON
Harpy3Ku Ha TPUPOJIHBIE SKOCUCTEMBI.

buorectrpoBanmne okpy:xaroen cpebl.

buounaukanus 3arps3HeHns aTMoc(hepHOro Bo3/1yXa ¢ MOMOIIBIO JTUIIAWHHUKOB.
buonorudeckuii KOHTPOJIb BOJOEMA METOIOM CAlTPOOHOCTH.

XuMmudeckye U OMOJIOTHIECKHE TECT-MCTOABI 3KCIPCCC-AUArHOCTUKH Sal"pﬂ?;HeHHﬁ

OKPYXKAarOILEH Cpebl.
DKotokcukonorus. OCHOBHBIC IMMOHATHA, 3aJa4n, HAIIPABJICHHA.

KommekcHsbri XapaKkTep U CHCLII/I(I)I/IKB. BJIMAHUA HC6HaTOHpI/I}ITHBIX OKOJOTHYCCKHUX

(akTOpPOB Ha MPUPOTHBIE COOOIIECTBA FOPOJIOB, YPOOIKOIOTHIECKHIA CTpece.
BruonHanKanyoHHas IMarHOCTHKA MOYB.

Onenka 3arpsi3HeHHs] CTOUYHBIX BOJ MPeANpusATUsIMU HeTerazoBoro kommiekca (HI'K).

[TpoGyieMbl 1 TIEPCTIEKTUBBI PA3BUTUSI MOHUTOPUHTA (PU3UUECKOTO U XUMUYECKOTO
3arpsiI3HEHUS OKPYKAIOILEN CPEJIBL..



84.
85.

86.
87.

88.

89.

90.
91.
92.
93.
94.
95.
96.
97.
98.

39

Mertob! yripaBieHUs Ka4€CTBOM OKPYKAIOUIEH CPEIbI.

KoMIuieKkCHbI MOHUTOPUHT PU3NICCKUX U XUMHUYECKUX 3arpsA3HEHUN OKpYKaroIen
cpenbl. Cuneprerudeckue 3 EKTHI.

Cucrema IMCTaHIIMOHHOTO MOHUTOPHUHTA 3arPSI3HEHUIN OKPYXKAIOIIEH Cpeibl.
KommiekcHast oneHka kayecTBa cpejibl OOUTaHUs ¢ MOMOIILI0 HH(OPMALIMOHHBIX
TEXHOJIOTHM.

[TporpamMmmHoe obecrieueHue 17151 KOMIUIEKCHOM OLIEHKH PUCKOB 37I0POBbIO UeIOBEKa MPU
COUYETAaHHOM BO3JICHCTBUHM (PU3NICCKUX U XUMHUUYECKUX (PAKTOPOB.

DKOJOTrH4eCKUl MOHUTOPUHT. OpraHu3anus U Kiaccu(PUKauUs CUCTEMbl MOHUTOPHUHTA.
Buael monuTOpHuHTa

Opranu3zanus u Kiaccuukaius CUCTeMbl 3KOMOHUTOPUHTA. Buabpl MOHUTOpUHTA
MeTo/e1 ¥ TPHOOPHI 3KOJIOTHIECKOT0 KOHTPOJISI KAUeCTBA OKPYKAKOIIEH CPEeIbI
Krnaccudukanus MeTo10B KOHTPOJI KadecTBa OKPYKaroUleil cpebl.

[Tpubops! 3xomorndeckoro KoHTpos. Kiiaccupukanus, MpUHIUAIIB paOOTHI.
MOHUTOPUHT 3arpsiI3HEHHS OKPYKAIOLIEH Cpeibl.

MOHUTOPUHT 3arpsiI3HEHHS] aTMOC(PEPHOTO BO3AYyXa

MOHUTOPUHT 3arpsI3HEHUS IPUPOIHBIX BO/I.

MOHUTOPUHT 3arpsI3HEHUSI TIOYBHI.

MoOHUTOPUHT paauakTUBHOrO 3arps3HeHuss OC

PazpaboTunk JIOIICHT, K.0.H.3a00s0TcKuX B.B.

«

(moxnuck)
»
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4. TUITOBBIE HTHANBUYAJIBHBIE JOMAIIHUE 3ATAHUA K BOITPOCHI
JJIsA CAMOKOHTPOJIA TP OTYHETE 11O TIPAKTUKYMY

IIpakTnueckoe 3aganue: [IpoBecTu OLIEHKY TEMJIOBOTO 3arpsi3HEHUs rHApocdepsl Ha
nprUMepe BOJIOXPAHMIMIIA MOJICIIBHOTO TOPOIa.

Ha teppuropun MoaenbHOro ropojia UCTOYHMKOM TEIUIOBOTO 3arpsi3HEHUS THAPOCQEpbI
SBIISICTCSA TEIJIOBAas JJIEKTPOCTAHIMSA, KOTOpas cOpachlBaeT  IMOJOTPEThIe CTOYHBIE BOABI B
Onu3nexaiiee  BOJOXpaHMIUIIE. Takoe BOJOXPAHWIMIIE HA3bIBAIOT  «BOJAOXPaHUIIUIIIE-
oxJylaauTenby. OXJaxkaeHHas BoJia 3aTeM BHOBb HcnoJib3dyercst Ha TOC.

Bo wuslexanue HapylleHUsI TEIUIOBOIO pEXKMMa BOJOEMOB 3alpelieHO MOBBIIICHUE
TeMIieparypbl BogoeMoB Gosee yem Ha 5 °C 3umoii 1 Ha 3 °C JIeTOM [0 CPaBHEHHIO C €CTECTBEHHOM
temneparypoii. [loBbllieHne TemmnepaTypsl B BOAOEME 3aBUCUT OT YIEIbHOM TEMJI0BON HArpy3Ku OT
TOC.

EctectBenHas TemmepaTypa — TeMmIeparypa BOJbL, KOTOpas yCTaHABIMBAeTCS B
HermogorpeBaeMoM co ctopoHel TOC Bojoeme mOJ JEHCTBHEM  METEOPOJIOTUYECKHX U
KIIUMaTH4eCKUX (aKTOPOB, XapaKTEPU3YIOIIUX PailOH BOJAOXPaHUIIMILA-OXTaIUTEIS.

VYiaenpHas  TeIUIoBas  HAarpy3ka — BOJOXPAHWIHINA-OXJIAAWTENST —  Pacxoj]  Tera,
NPUXOMAIIMICS Ha eAMHMIYy palouell IUIoIaad CBOOOJHONW TOBEPXHOCTH BOJOXPAHMIIUIIA-
OXJIAJTUTEIISL.

PaccunTaTrh cpeHIOI0 TeMIIepaTypy BOJAbI BOJOXPaHUINIIA-OXJIAAUTENs 0 hopmMyie:

t=t.+S/ag °C, (1)

e te — ecTecTBEHHAs Temreparypa Bogoema, *C (cM. Tabmuiy 1);

S — yznenpHas TEIIoBasl HArpy3Ka Ha BOAOXPAHUIIHIIE, Br/M?, ompeaerstot mo gopmyie (3);

oy —ko3(PpULIMEeHT CyMMapHO! TEIIOOTauH, BT/(MZ‘ °C):

oz = 3,3u + 4 VS Br/(M* °C), (2)

IJIe U — CKOPOCTh BeTpa B M/C Ha BBICOTE 2 M HaJl MOBEPXHOCTHIO (cM. Tabmuiy 1).

VY nenpHas TETUIOBast HAarpy3Ka Ha BOJOXPAHUIIHIIE:

S=IN/F, Br/m?, (3)

raer = 1,2-1,5 nna TOC — 6e3pazmepHblii KOG HULIHUEHT;

N — momHocts TOC, BT (Ta6:1.2);

F — momaas BogoXpaHWINIIA, M (cm. Tabmuiy 2).

Tabnwua 1
ITokaszarenu Bapuant

1 2 3 4
EctectBenHas temneparypa Bogoema, “C 27,90 26,10 25,00 28,30
CxopocTb BeTpa B M/C Ha BBICOTE 2 M HaJl 2,20 2,64 4.39 3,84
MOBEPXHOCTHIO
Momsocts TOC, MBT 300,00 | 350,00 150,00 | 400,00
[Tnomaae BOAOXpaHMIIHIIA, KM” 4,00 3,95 9,43 3,00

CpaBHUTH IIOJIyYEHHYIO TEMIIEPATYPY BOJOXPAHUIIUIIA-OXJIAAUTENS C €CTECTBEHHOM.
Onpenenuth Kakue MOMYJISIUU BOAOPOCIed OyayT akTUBHO pacTU IpH JaHHOM TemrepaTrype
BOJIOEMA U BBI3bIBATH BTOPUUHOE 3arpsi3HEHUE («IBETEHHE» BOABI) (pUc. 4).
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Puc. 4. IlocnenoBaTenbHOCTh CMEHBI BUAOBOTO COCTaBa U (POPMUPOBAHUS COOOIIECTBA
BOJIOPOCIIEH, BbI3bIBaeMasi TEIJIOBBIM 3arpsisHeHueM (1o ®. Pamany, 1981).

«lIBeTeHue» BOJBI — MAacCOBOE pa3BUTHE (PUTOIUIAHKTOHA, BBI3BIBAIOIIEE H3MEHEHHE
OKpacKH BOJIbI, KOTOPasi MOXKET OBbITh 3€JICHOM (3€JIeHbIE BOJIOPOCIH), CUHE-3€JICHOU (3eJIeHbIE U
CUHE-3€JIeHbIE BOJOPOCIH), KENTO-0ypoil (IMaTOMOBBIE BOAOPOCIH).

Harperas Bosa HapyiaeT 6M0JI0rH4eckoe paBHOBECHE BOAHOU crucTeMbl. B Hell, Hanpumep,
XyXe, 4YeM B XOJIOJHON pacTBopsieTcs Kuciaopol. [loHMKeHHOe colep:kaHHe KHUCIOopoja HaeT
NPEUMYIIECTBO B pa3BUTHUM OJHUM JKMBBIM OpraHU3MaM IO CpaBHEHHIO C apyrumu. Ho
MOBBILIEHHAs TeMIIepaTypa BoJibl, moctynatomieit ot TOC, He ocTtaeTcs Bce BpeMs OAMHAKOBOM, OHA
KOJIEOJIETCSI, TIO9TOMY, KaK TOJBKO MPEKPaIIaeTcsl IMOJOTPEB BOABI, CTPAIAalOT W 3TH HOBBIE,
TEIUIONIO0NBBIE BUJBL. TEIUIOBOE 3arps3HEHHE BENET K YIPOIIEHUIO SKOJIOTHYECKOH CUCTEMBbI:
YMEHBIIAETCS TMPOJOJIKUTEIBHOCTD JKU3HHU, CHIKACTCS PEIPOAYKTUBHOCTh 0COOEH M TOIMYJISIIHA.
BeicTpee BBUTYTIISIOTCS ITEHIBI U3 ULl UM MAJIbKU U3 UKPUHOK, HO M3-3a HEJIOCTAaTOYHOCTH MUIIN
noru0arT ropas3o yarie.

IIpakTuyeckas padora
«OueHka paIM0aKTUBHOIO 3arPsI3HEHUS OKPYKAOLIel cpeabl»

[enb paboOThI: 03HAKOMJIEHHE CTYJIEHTOB C OCHOBHBIMH CBEJIEHUSIMU O OMOJIOTHYECKOM
BO3/IEWCTBUY MOHU3UPYIOIIETO U3TyYEHUsI, HOPMUPOBAHUH U 3aILIUTE OT HETO.

1. OOurue cBeneHus

PannoakTHBHOCTE — 3TO CHOCOOHOCTH sII€P HEKOTOPHIX XHMHUYECKHUX OSJIEMEHTOB
CaMOIIPOM3BOJIBHO pacrajaTbcsi € 0O0pa30BaHUEM SAEp HOBBIX XHUMHYECKMX JJIEMEHTOB U
WCIYCKaHUEM HOHU3HUPYIOLIEro H3Iy4eHUs. VOHM3MPYIOIMMHU HA3bIBAIOTCS TaKUE H3IY4YECHHS,
KOTOpBIE, IPOXOJIs YEPE3 CPEY, BHI3BIBAIOT €€ MOHU3ALNI0. DHEPrHUI0 HOHU3UPYIOLIEro U3JIy4eHus
U3MEPSIOT BO BHECHCTEMHBIX €AMHUIIAX 3JEKTPOH-BONBT (3B), 1 5B = 1,6-10-19/1x.

VYasTpaduoneroBoe U3IydeHUE U BUNMBIA CBET HE OTHOCAT K MOHHM3UpYromuM. [1o cBoeit
MPHUPOJIe MOHU3UPYIOIIEe U3ITyueHHe ObIBALT:

1.®oTOHHBIM:

y—u3nydeHue ((HOTOHHOE H3IIyUYeHHUE, MCIYCKAeMO€ MPH SIACPHBIX HM3IYUYCHUSX WA TpU
ACCUMWIALINY YacCTHUIL);

- PpEHTTeHOBCKUM  ((QOTOHHOE  W3Iy4YEHHE, COCTOsIee M3  TOPMO3HOTO WM
XapaKTepucTHueckoro uziaydeHus. [log TOPMO3HBIM MOHMMAIOT H3JIy4Y€HHE, BO3ZHHUKAIOIIEE IMpU
YMEHBUIEHUN KWHETUYECKOM DSHEPruu 3apsuKCHHBIX 4YacTHL, a TMOJ XapaKTePUCTUYECKUM —
BO3HHUKAIOIIIee IPU U3MEHEHUHU YHEPTeTHUECKOTO

COCTOSIHMSI DJIEKTPOHOB aTOMa);
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2. KopmnyckynsipHbIM (MOHU3UPYIOIIEE HW3JIYYCHUE, COCTOSAIIEE W3 YacTUIl C MAacCCOM,
OTJIMYHOW OT HYJS: O- W [-4acTHIBI, NPOTOHBI, HEHUTPOHBI W 1p.). EauHUIB u3MepeHus
MOHU3UPYIOUINX U3Ty4YEeHUN

AKTUBHOCTb MCTOYHMKA DPAJUALMOHHOIO HM3JIYYEHHs] XapaKTEPU3YETCS YHCIOM SIIEPHBIX
MIPEBpAICHUI B €IMHMIY BPEMEHHU U BhIpaxkaeTcs B Oekkepensax (bk): 1bk = 1 pacnaa B cekyHmy
(BHecuctemMHass eaununa kwopu — Ko = 3,7-1010bx). Ilone, co3maBaeMoe HMCTOYHUKOM
MOHM3UPYIOIIETO U3JIYYCHUS, UMEET CIEAYIOUINE XapaKTePUCTUKHU:

1. Dkcrno3unuoHHasi 1032 PEHTIEHOBCKOro M Tamma-usnydenuss DO ompenensiercs 1o
MOHM3AIMK BO3AyXa M MpEACTaBiseT co0o0il oTHomeHHWe cymmapHoro 3apsiga dQ Bcex HMOHOB
OJTHOTO 3HaKa, CO3JAaHHBIX B BO3JyXe, KOIJIa BCE JJIEKTPOHBI M IO3UTPOHBI, OCBOOOXICHHBIC
dboToHaMU B 3JIeMEHTapHOM 00beMe BO3Ayxa Maccoi dm, MOJHOCTHIO OCTAHOBHIIMCH, K Macce
BO3/yXa B YKa3aHHOM oOBbeMeE:

D0 =dQ/dm (1)

Enununa m3mepenus — kyiaoH Ha kwiorpamm (Kn/kr). Mcmonb3yercs u BHeCHCTEMHas
eauHuIa usMepenust — pearre, P (1 P =2,25-10-4 Ku/kr).

2. MouHOCTh 3KCNO3ULIMOHHON 103l PO — npupalienye 3KkCo3UIMOHHON 1036l B €IUHUILLY
BPEMEHHU:

PO =dDO0/ dt. (2)

Enununa usmepenus: — amnep Ha kusorpamm (A/kr). Buecucremuas equauna — P/c (1 A/kr
= 3,88 P/c).

[TornomieHne »HEPrUM HU3IMYyYEHUS OOBEKTAMH HEXHBOW MPUPOJBI XapaKTepu3yercs
CJIEIYIOIIUMHU [TapaMeTpaMu:

1. IlornomenHas no3a u3iaydeHuss D — 3To sHeprus woHusupymomero usiaydenus dE,
MOTJIOIIEHHAst 00Ty4aeMbIM BEIIECTBOM M pACCUMTAHHAS HAa EAMHUIY €r0 Macchl dm:

D =dE/dm. (3)

Enununa nusmepenus morionieHHoi 10361 — rpeit, I'p. Buecucremuas enununa — paxa, 1 I'p =
100 paxg = 1 JJx/kr.

2. MomHOCTh MOIJIOIIEHHOM /1036l P — mpuparienye norjaomeHHon 1036l u3nydenus dD B
€AVHHIlY BPEMEHHU:

P=dD/dt, I'p/c. (4)

ITpu xapakTepucTHKe MOTJIOMIEHUs 00TydeHUs] OMOIOTUYECKUMHU 00bEKTaMH M CIOIb3YIOTCS
CIIEIYIOIINE OHSTHSL:

1. DOxBuBaneHTHas na03a H — ocHOBHas Jo3uMeTpuyeckas BeIMYMHA B OOJIACTH
paavalMoOHHONW 0€30MacHOCTH, BBEJIEHHAs JUIsl OLIEHKH BO3MOXKHOTO yillepOa 370pOBbIO UeJIOBEKa
OT XPOHMYECKOTO0 BO3ACHCTBHUS HOHU3HUPYIOLIETO HU3JIy4EHUS IPOU3BOJIBHOIO  COCTaBa.
OKBUBaJIEHTHAs /1032 paBHA IPOU3BEIACHHUIO MOTJOLIEHHOW JJ03bI Ha CperHud KO3(PPUIHEHT
kagectBa k (tabn. 2), yuuThBaromMid Ouosoruueckyro 3¢GQGEKTUBHOCTh pa3HBIX BHJOB
VOHU3HUPYIOUIUX U3ITYy4CHUN:

H=D " k. (5)

N3mepsiercs B 3uBepTax, 3B, BHECUCTEMHasl equHuna — 69p, 1 38 = 100 63p.

Tab6mumna 2
3navyeHne koddduimenta kayecTra k 1715 pa3MIHBIX BUJIOB HOHU3UPYIONIETO W3ITYyICHHS
Bun nonnsupyromero n3iydeHus 3nauenue kodpdummenrta k
PeHTreHoBCKOE U Y-H3ITydeHHUSI 1
DJEeKTPOHBI, TO3UTPOHBI, B-U3TyUeHUE 1
IIporons! ¢ 3Heprueii mensiie 10 MaB 10

Heiirpons ¢ sneprueii mensire 20 MsB 3
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Heiitponsl ¢ 3ueprueii B npenenax 0,1-10 MaB 10

2. MoIHOCTh IKBHUBAJECHTHOW J03bl — MPUpPALIEHUE SKBUBAJICHTHOW J03bI B EIUHUILY
BpPEMEHH.

M =dH/ dt. (6)

EnuHua MOIHOCTH SKBUBAJIGHTHOM JT03BI — 3UBETP B CEKyHAY, 3B/c, 1 3B/c = 100 O3p/c.

3. DddextuHas sxkBuBaeHTHas no3a (39/]) He — cymma mpousBeneHul S5KBUBAJICHTHON
JI03bl, TOJy4eHHOH KaxapiM opranoM HT Ha coorBercTByrommii BecoBod Kodddurmment WT,
YUUTBHIBAIOIINNA Pa3IMYHYIO0 YyBCTBUTEIBHOCTh OPraHOB K M3IYy4EHHUIO, PAaBHBIA OTHOLICHUIO PUCKA
CMEpTH B pe3ysibTare 00JydeHUs: OpraHa WK TKaHU K PUCKY CMEPTH OT OOJIyYeHHs BCETO Tella Ipu
OJIMHAKOBBIX 3KBHUBAJICHTHBIX J03ax (Tads. 3). DD]J] obecreynBaeT CPaBHUMOCTb M TPHUBEICHHE
HEpaBHOMEPHOTO OOJIY4EHHUs Tea K TaKoil e OLEHKE ero Mocie/ICTBUM, Kak U IPU paBHOMEPHOM
00JTydeHHH:
HeZZHTWT, (7)

Tabauma 3

Koasdduimentsr Wt 11 pa3IMuHbIX OPraHOB M TKAHEH OpraHM3Ma 4ejoBeKa

Opran wiu TKaHb W

ITotoBBIE KEIe3bI 0,25

Mostounas xeaesa 0,15

KpacHbI#i KOCTHBIN MO3T 0,12

Jlerkue 0,12
[{uroBUAHAS Kene3a 0,03

KocTh (moBepXxHOCTH) 0,03

OcTanbHble Oprassl (TKaHH) 0,30

OCHOBHBIE UICTOYHUKN NOHU3HUPYIOIINX U3ITY4CHUMN:

1. EcrecTBeHHBIE

3eMHasi MOBEPXHOCTb CIY>)KMT HCTOYHMKOM MHOTHX BHMJOB M3JIy4E€HHs, TaK Kak OHa
COJICP)KUT pa3IMuHble NMPUPOIHBIE PaJMOAKTUBHBIE 3JEMEHTHI (YpaH, TOpUW, paauil, aKTUHUN U
T.1.). Bes 6uocdepa noasepraercs Takke BO3JEHCTBUIO M3TYYEHUH, MPUXOASIIMX U3 KocMmoca. B
COCTaB KOCMHMUYECKOI0 U3JIy4eHHUs BXOAAT MpoToHbl (0onee 90%), a—uactuibl (7%), siapa TAKEIbIX
metauioB  (1%). Ilonmaisromass e€ro uacTb MMEET TaJlaKTUYECKOe MPOMCXOXKACHUE, JIHUIIb
HeOoJIbIIas YacTh CBA3aHa ¢ akTUBHOCTHIO COJIHIIA.

2. AHTpOIIOT€HHbIE

B OCHOBHOM 3TO CBfI3aHO C SAJEPHBIMH HCIBITAHUSMH, MECTAMHU 3aXOPOHEHHUS SIEPHBIX
OTXO0/I0B U 00BEKTaMU sIEpHON SHepreTuku. JIo0oil BUJ MOHU3UPYIOLIUX W3Ty4EHHUI BBI3BIBAET
OuosornYeckre N3MEHEHHs B OpraHu3Max, B TOM YMCIIE U YEIO0BEKa, KaK IMPH BHELTHEM 00Iy4YeHUN
(MCTOYHHMK HaXOAWTCA BHE OpraHM3Ma), TaKk U NpU BHYTPEHHEM OOIy4eHHHM (MCTOUYHUK BHYTPH
OpraHu3Ma).

buonoruueckuii 3pPexT MOHU3UPYIOMIETO W3JIYUYEeHHs 3aBUCUT OT BEJIMYHMHBI CyMMAapHOM
J103bl, MPOJOJDKUTEIBHOCTH BO3JECHUCTBUSA M3JIYYEHHs, BHJA paJAHaLlM{, Pa3MEPOB M3IIydarolleu
MOBEPXHOCTH, 00JIy4aeMOro OpraHa U MHAWBUIyaJIbHBIX OCOOEHHOCTEH OpraHu3Ma.

[IpenenpbHO  OMyCTUMBIE YPOBHM  HMOHU3HMPYIOIIMX  W3JIyYEHUH  yCTAHABIUBAKOTCSA
«Hopmamu paamarmonson 6e3onacHoctu» (HPB — 96). B coorBerctBum ¢ HPB ycranoBnens
CJIEYIOIINE KaTerOpuHu 00JydyaeMbIX JIHIL:
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- kKareropusi A (TepcoHalT) — U, MOCTOSTHHO WJIM BPEMEHHO paboTaromue ¢ MCTOYHHKAMU
VMOHM3UPYIOLIMX U3IyYeH MPEANPUATUSIMH, Ha KOTOPBIX HAXOAATCS Pl 0aKTUBHbBIE HCTOUHUKY;

- KaTeropusi B — ocranbHOE HaceneHue CTpaHsbl.

Pa3nnuHble opranbl 4yenoBeKa UMEIOT ONPEAEIECHHYI0 YYBCTBUTEIBHOCTh K HOHU3UPYIOIIUM
U3JIy4eHUSM. B COOTBETCTBUU C 3TUM YCTAHOBJIEHBI TPU I'PYIIIBI KPUTHYECKUX OPraHOB:

I rpynna — Bce Teno, roHaasl, KpaCHbIM KOCTHBIA MO3T;

II rpynna — MbILbL, KAPOBas TKaHb, UIUTOBUAHAS KeEje3a, NIEYEHb, MOYKHU, CEJIE3CHKA,
JKEITyI0YHO-KUIIEYHbII TPaKT, JIETKUE, XPYCTAIMK Ia3a U Ap. (32 MCKIIOUYEHHEM TEX OpraHoB,
kotopbie oTHOcATCs K [ u Il rpynmam);

III rpyma — KOKHBINA TOKPOB, KOCTHAs TKaHb, KUCTH, IIPEAIIICYbs, JIOAbI)KKH, CTOIIBI.

[T1/1 — nanGonpImas Mepa HHANBUIYaTbHON SKBUBAJICHTHOM JI03bI 3a T'OJI, IPH KOTOPOH HE
BO3HHUKAET HEOIAroNpHUATHBIX SBJICHUI B opranu3Me 3a 50 IeT HenpepbIBHOM padoTHI.

B Tabn. 4 mpencraBieHbl 1030BbIe MpeZesibl BHEUIHETO W BHYTPEHHErO OOIY4YeHHH Ui
kareropuii A u b.

Tabmuma 4
Jlo3oBble npesenbl 00sydenus i kareropuii A u b
J1030BbIe TpeeIbl, 63p/To ['pynma kputnyeckux
OpraHoB
I I Il
[TpenensHO nomyctumas no3a (IT1J1) ans kareropum A 5 15 30
[TpenensHO nomycrumas no3a (ITJ1) ans kareropuu b 0,5 1,5 3

Jlnst obecriedeHus: paualiiOHHONW O€30IaCHOCTH CJIEIYET BBINOJHSATH CIEAYIONIHE O0Ine
TIPUHIIHAITHI 3AIHUTHI:
- HE TIPEBBIIIATH MPEIeIbHO JOMYCTUMBIE JI03bI;
- IPUMEHSTH METO/I 3aIUThI PACCTOSTHUEM, BpEMEHEM;
- IPUMEHSTH 3aIUTHBIE YKPaHbl, OCTAOSIONINE HOHUZUPYIOIIUE U3TYICHHUS,
- ACTIOJIB30BaTh CPEJICTBA MHIUBHIYAILHOU 3aIIUTHI,
- IPUMEHSTH UCTIPaBHBIC TPUOOPHI HHINBUYaTLHOTO U OOIIIEro KOHTPOJIS TSI
oTpesieNIeHUs UHTCHCHUBHOCTH PAJMOAKTHBHOTO OOTYUICHHSI,
- BBITIOJTHATH TEXHUYECKHUE, CAHUTAPHO-TUTHEHUUECKUE U JIe4eOHO-
POQUTAKTUICCKIE MEPOIIPUSITHSL.
Brimmonnenue paboTsl
Wcxonnple qaHHbIC ISl BBITIOTHEHUS padoThl (Tabd. 6)

Tabnuua 6
ITapamertp Bapuant
1-i 2-i
1. Kateropus o6myqaeMbIx Kareropus A Kareropus b
JIU1Y
2. Bua MOHU3UPYIOLLIETO Y-H31y4EeHHUE B-u3nyuenue
W3JIy4ECHUS
3. IlornomexnHas no3a 0,31 0,029
n3iydaenus D, I'p
4. Bun obmyuenus Bnytpennee Bremnee
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5. O6myuaembie OpraHbl KenynouHo- KUIIEUHBIH Koxnbrit
TPaKT, IMOKPOB;
Ileuens; KocrtHas Tkans
Ilouknu

[TopsiioK BBIMOTHEHUS PabOTHI

B cooTBeTcTBUY ¢ JaHHBIMU BapuaHTAa 3aJ[aHHs PACCYUTATH:

1. DxBuBanentuyto 103y H, 38 (popmyna (5));

2. Db dexTuBHYIO 3KkBUBaNIeHTHYIO 103y (D3/]) He (popmymna (7));

3. CpaBHUTH OTYYCHHBIC 3HAYCHHUS C MIPEACTHHO JOIMYCTHMOMN 0301 st
COOTBETCTBYIOIIEH IPYIITBI KPUTHIECKUX OPTaHOB M KaTErOpUHU 00JTydaeMbIX JIuil (Tadr. 6)

IIpumepHbIe TeMBI pepepaToB
HcTopust OTKpHITHS paJHOaKTHBHOCTH
EctecTBeHHbIe paAMOHYKIHIBI (001Ias XapaKTEPUCTUKA)
HckyccTBeHHBIE paJUOHYKIHABI (00111as XapaKTePUCTHKA)
[lepBble HOHM3AIMOHHBIE KAMEPHI
OTKpbITHE CLIMHTHIIISILIMOHHBIX METOO0B J03UMETPUHI
Pa3BuTne monmynpoBOAHUKOBBIX IETEKTOPOB
["amma-don TeppuTopuii
Panon
OTKpbITHE JTIOMUHECLICHLIUU
0. Kpurepun paguaninoHHOMH G€30MaCHOCTH.
1. BecnoporoBast KOHIENIINS PAJUALIMOHHOTO BO3/ICHCTBHUS.
12. OcoOble TpeOOBaHUS K KPUTEPHSIM PATUOTIOTHUECKON OE30MaCHOCTH.
13. Hopwmsl 1 npaBuia pagualiMoHHON 0€30MacHOCTH JUIsl HaceNIeHHs.
14. Koppensmus no3a-puck.
15. PagmarioHHBIH ropmMesuc.

RROOo~No RN E

Bonpocs! 1151 caMOCTOATEIbHOI0 H3YYeHUSsI

1. OcnoBuble noHATHS: HOHU3UpYIolee uznydenue (M), mone musnydenus, oMHOPOIHOE
MOHO3HEPreTHYECKOe U3ITyUYeHUE, HAllPAaBICHHOE U HETIPAaBJICHOE U3IIyueHue.

2. CkamsipHble XapaKTePUCTHKH TOJS HM3IIy4eHHs: (DIFOCHC YacTHIl, TUIOTHOCTHh IMOTOKA
YaCTHIl, UHTEHCUBHOCTh M3JIy4€HHsI, TOTOK HOHU3UPYIOIIUX YaCTHUI]

3. BekrTopHbIE XapaKTEPUCTUKU TOJS U3ITYYCHHUS: TOK YACTHUIl, TOK SHEPTHH H3ITyUCHHUS.
Teopema PaHo.

4. JluHeliHas nmepenaya SHEPrUH.

5. Jloza um3iaydeHus: MOIJIOIIEHHAs J03a, SKCIO3MIIMOHHAs 1032, SKBHUBAJEHTHas J03a,
KOJIJICKTHBHAS 71033, KepMa.

6. IIpeoOpasoBanue sHepruM (OTOHHOTO HU3IYUYEHHUs B BelIecTBe: KO3 GUIMEHTHI
TIOTJIOTIICHHSI

7. KoadduuueHt nepenauu s3Hepruu U3Iy4eHUs

8. DnexTpoHHOE paBHOBECHE

9. CpenHsis sHEPTUss HOHOOOPA30BAHUS

10. Cootnomenune bparra-I'pes

11. DHepreruyeckass 3aBUCHUMOCTb UYBCTBUTEIBHOCTH JI€TEKTOpa B TMoJie (HDOTOHHOTO
U3ITYYCHUS

12. OGoOuIeHHBIH TPUHIIUTT TO3UMETPHH
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13. HMonuzanuoHHass Kamepa, TOK HACHIIMICHHs, XapaKTepHOE BpeMs pPEeKOMOWHAIUH,
3¢ (HeKTHBHOCTH COOUPAHUS NOHOB.

14. 3akOoHOMEPHOCTH MOHU3ALMOHHBIX KaMep MPH HENPEPbIBHOM 00JIy4EeHUU

15. VHuBepcasibHas XapaKTEpUCTUKU MOHU3ALMOHHON KaMepbl

16. 3aKOHOMEPHOCTH MOHU3ALMOHHBIX KaMep MPH UMITYJIbCHOM 00JIy4eHUH

17. TloHsTHs: KOHAEHCATOPHBIE KaMephbl, YYBCTBHTEIBHOCTb KOHJEHCATOPHBIX Kamep,
ra3opasps/IHble CUCTUUKH, I0JIOCTHbIE MOHU3AL[IOHHBIE KaMEpBHI.

18. OcHOBHBIE XapaKTEPUCTHUKU MOJYIMPOBOJHUKOBBIX JETEKTOPOB: 3(PPEKTUBHOCTH
perucTpanyy, pasperaronas CrocoOHOCTb, COOCTBEHHbIE M IPUMECHbBIE MOIYIPOBOJHUKH,
SHEpreTUIecKas KaIuOpoBKa.

19. Jlo3umerpuyeckue XapakTepUCTUKU CLUHTHIUISTOPOB.

20. TOKOBBIH PEKUM CUMHTHUIALIMOHHOTO TO3MMETPa

21. CueTuuKOBBIN PEXHUM CLHUHTUIUIALMOHHOIO 103UMETpa

IlepeueHb HOPMATHBHBIX JOKYMEHTOB Il H3yYeHUs] MOAYJsI B 4YacTu
PaIMOAKTHBHOIO 3arPA3HEHUSs

1. Canllun 2.6.1.2523-09. Hopmbl paguanmonnoii 6esomacHoctu (HPB-99/2009).
YTBepKACHBI U BBEJICHBI B JICUCTBUE MTOCTAHOBICHUEM [ JTaBHOIO rOCY1apCTBEHHOTO CAaHUTAPHOIO
Bpaua Poccuiickoii @eneparuu I'.I'. Onumenko ot 7 utonst 2009 v Ne 47 ¢ 01 cents6ps 2009 r.

2. CII 2.6.1.2612-10. «OcHOBHBIC CaHWTapHBIEC MpaBHJa 00ECIICYCHUS PaJUalMOHHON
6e3omacuoct (OCIIOPE 99/2010)». YTBepxkaeHbl: mocTaHOBIEHHEM [ TaBHOTO TOCY1apCTBEHHOTO
canutapHoro Bpaya Poccuiickoit ®enepaunu ot 26.04. 2010 r. Ne 40.

3. CII 2.6.6.1168-02. CanutapHsie npaBuia oOpalieHus ¢ paJioakKTUBHBIMU OTXO/IaMHU
(CITOPO — 2002). YrBepxkaensl: I'maBupiM ['ocynapctBeHHbsiM Bpauom PO I'.I'. Onwuinenko, 16
okTs0ps 2002 T.

4, CanlluH 2.6.6.1169-02. 2.6.6. PammoaktuBHble oTx0nel. (OOecnedeHue
paauanoHHON 6e30MacHOCTH NpU O0palleHUuU C MTPOU3BOJCTBEHHBIMH OTXO/IaMHU C MOBBIIIEHHBIM
COJIepKaHUEM TPUPOJHBIX PATUOHYKIIUIOB Ha 00beKkTax HedTerazoBoro komruiekca Poccuiickoit

Oenepanun. Y1epxkaeHsl: [nmaBasiM ['ocynapcrBeHHbIM Bpauom PO I'.I'. OHuienko, 16 oktsa6ps
2002 1.

S. @enepanbHblii 3akoH Ne7-@3  «OO6 oxpaHe okpyxkatomeid cpeab». IlpunsaT
INocynapcrBennoit Jymoit 20 nexabps 2001 r. Omobpen Coerom deneparuu 26 nexadps 2001 r.
6. CanlluH 2.1.4.1074-01. IlutheBast Boja. ['urneHnueckue TpeGOBaHUS K KauyecCTBY

BOJIbI LIEHTPAJIN30BaHHBIX CHCTEM MUTHEBOTO BOAOCHAOkeHus. KoHTposb kauecTBa. Y TBEpKIEHBI
26 centsi0pst 2001 1. 1 BBenieHbI B AelcTBUE NocTaHOBIeHHeM [ 'maBHoro ['ocynapcTBeHHOroO Bpaua
P® I'.I'. Onunienko, ot 26 cents6ps 2001 r. Ne24 ¢ 01 siuBaps 2002 r.

7. CII 2.6.1.798-99. Wonusupymoliee HU3Iy4eHHUEe, paJualoHHas O0e301macHOCTb.
OO0parenre ¢ MUHEPaIbHBIM CHIPHEM U MaTEpHUajiaMU C MOBBILIEHHBIM COJIEP)KAHUEM IPUPOJIHBIX
pPaZiMOHYKJINJOB. YTBEPKACHBI U BBEACHBI B JEHCTBHE [JIaBHBIM roCyJapCTBEHHBIM CaHUTAPHBIM
BpadoM PD 23 nexabps 1999 r.

8. Canllun  2.6.1.993-00. Houmsupytomee  usznydyeHHe W 0€30MacCHOCTb.
['uruennueckue TpeOOBaHUS K OOECIICUCHUIO PATUAIMOHHON O€30MacHOCTH TIPH 3aroTOBKE H
peanusanuyu MerayuloaoMa. YTBepxkacHsl: InaBHeiM ['ocymapcrBeHHBIM Bpauom PO — IlepBbiM
3aMecTHTelIeM MUHHUCTpa 3a1paBooxpanenus PO I'.I'. Ouumenko, 29 oktsops 2000 r.

9. CHull 31-01-2003. 3panust xujible MHOTOKBapTHUpHbIE. [IpUHATHI M BBeJEHHE B
neiictBus ¢ 01 okTsa6ps 2003 r. mocranoBnenuem ['occrpost Poccun ot 23.06.2003 1. Ne 109.
10. CII 2.6.1.1291-03. CanurapHble MpaBWia MO OOECHEUYEHUIO paauallMOHHON

Oe3omacHoCTH Ha oOBeKkTax HedTerazoporo kommiekca Poccun. VYrtBepxkzaensl [naBHbIM
I'ocynapctBeHHbIM caHUTapHbIM BpadyoM P® I'.I'. Onumenko 18 ampens 2003 r. Beenensl B
JICUCTBHE IIOCTAHOBJIEHUEM [JITaBHOrO TOCYJapCTBEHHOIO CaHUTapHOro Bpada Poccuiickoin
®enepannu ot 18 ampesnst 2003 1. Ne 57.



47

11. Canllun2.1.2.1002-00. 2.1.2. TIpoekTupoBaHHE, CTPOUTEIHCTBO M IKCIUTyaTaIlUs
KWIBIX — 3[JaHUN, TOPEANPUATHA  KOMMYHAJIBHO-OBITOBOTO  OOCIY)KHMBaHUS,  YUYPESKICHHN
o0pa3oBaHus, KyJIbTYpbI, OTIIBIX, criopTa. CaHUTapHO-3MUAEMHOIOTHYECKUE TPEOOBAHUS K JKUJIBIM
3aHUSIM W T[OMEUICHUSIM. YTBEPXKJCHBbl TJABHBIM T'OCYJapCTBEHHBIM CAaHUTApHBIM BpadyeMm
Poccuiickoit ®enepanmu — IlepBeiM 3amectuteniem MuHuCTpa 3apaBoo3paHeHus Pocumiickoi
Oepepauun I'.I'. Onuienko 15 nekadbps 200 r. Jarta BBenenus 1 utons 2001 r.

12. CII 2.6.1.2216-07. 2.6.1. Monu3upyroiee U3IydeHne, paauaonHas 0€30macHOCTb.
CaHuTapHO-3alIUTHBIE 30HBI W 30HBI HAONIONEHUS PAJAHANUOHHBIX OOBEKTOB. Y CIOBUS
JKCITyaTallud U OOOCHOBAaHME TPaHUIl. YTBEP)KIEHbI U BBEICHBI B JCHCTBHE MOCTaHOBJICHHEM
['maBHOTO rocynapcTBeHHOro canutapHoro Bpaya Poccuiickoit @eneparuu ['.I'. Onunienko ot 29
Mmas 2007 r. Ne 30.

13. Canllun 2.1.7.2197-07. CaHuTapHO-3MHIEMHOIOTHYECKHE TPEOOBAHUS K KA4eCTBY
MOYBBbI. YTBepxkJAeHbl noctaHoBiIeHUeM oT 25 ampens 2007 r. Ne 20. Brenenst B neiictBue ¢ 01
utons 2007 r. I'.I'. OHu1eHko.

14. CII 2.6.1.1292-03. 2.6.1. Nonuzupyroiiee U3aydeHne, paauanoHHas 6€30MacHOCTb.
['uruennueckne TpeOOBAHMS 110 OTrPAHUYEHUIO OOJYyUYEHHS HACEICHHUS 3a CUeT MPUPOIHBIX
HMCTOYHUKOB MOHU3UPYIOIIETO U3JIydeHus. Y TBep>kaeHbI [ maBHbIM ['0cy1apCcTBEHHBIM CAaHUTAPHBIM
BpauoM P® I'.T". Ouuienko 18 anpenst 2003 r. Beeaens! B AeiicTBue nmocraHoBiaeHueM [ 1aBHOro
rocyJapcTBEHHOro caHuTapHoro Bpauda Poccuiickoit ®@enepanuu ot 18 anpens 2003 r. Ne 58.

Metoan4yeckue peKOMEHAAIMH 110 HCI0JIb30BAHNI) HHTEPAKTHBHBIX (DOPM 00yUeHUs

[Ipn wu3yuyeHWH KOHKPETHBIX CUTyallud CTYACHT JOJKEH IOHSATh CHUTYaIlMI0, OLICHHUTH
00CTaHOBKY, OIpeNeInTh, €CTh JIU B Hel mpobjema U B 4eM ee CyTh. ONpenesnuTh CBOIO POib B
peuieHun TpoOJIeMbl U BBIPAOOTaTh 1EIECOO0Pa3HYI0 JMHUIO TOBEACHUs. MeToa KOHKPETHBIX
CUTyalluii MOXXHO Pa3OWUTh Ha STambl: MOATOTOBUTENBHBIN, O3HAKOMHUTEIbHBIN, aHAIUTUYECKUI U
HUTOTOBBIH.

Bomnpocsl quis AucKkyccui

AHanmM3 HOPMATUBHO-TIPABOBOM 0a3bl B 001acTH (HU3UYECKOTO 3arps3HEHUs] OKpYXKaromen
cpenbl

HNuTepHeT-pecypcnl

1. www.sciencedirect.com

2. http://www.springerlink.com

3. http://elibrary.ru/

4. http://onlinelibrary.wiley.com/

5. http://www.tandfonline.com/

6. www.nlr.ru — Poccuiickast HanMoHaIbHas OMOIHOTEKA.

7. WWw.nns.ru — HanmonanpHast 2JIEKTpOHHAsI OUOIHOTeKA.
8. www.rsl.ru — Poccuiickas rocynapcTBeHHas: OMOIHoTEKa.

IIpakTnyeckas padora Ne 4 _
HNCCIEJOBAHUE U OHEHKA DJIEKTPOMATI'HUTHBIX ITIOJIEN
PAJIUOYACTOT

Ienab paGoTsl: OBIaETh HABBIKAMU U3MEPEHUSI M pacyeTa apaMeTpOB dJIEKTPOMAarHUTHBIX

noJiel paJuoyacTOTHOTO JUana3oHa.
I[TPOTPAMMA PABOTbI

1. U3yuuth npuOOphI 17151 U3MEPEHHUS ANEKTPOMArHUTHBIX MOJEeH pagroyacToT

2. N3yunTh METOJUKY U3MEPEHUST 3JIEKTPOMArHUTHBIX MOJIEH paJrodyacToT

3. Pemuts 3amaun.

4. OdopmuTb OTUET.

5. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.


http://www.sciencedirect.com/
http://www.springerlink.com/
http://elibrary.ru/
http://onlinelibrary.wiley.com/
http://www.tandfonline.com/
http://www.nlr.ru/
http://www.nns.ru/
http://www.rsl.ru/
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OITMCAHMUE ITPUBOPA
PanrovacToTHBIN Maa3oH 3JIEKTPOMAarHUTHOTO u3inydeHus: cocrasisier ot 3 kI mo 300
[Tu. UcTounukaMu Takoro M3iay4deHHsl SBISIOTCA MepeAarollne paauoleHTpsl, paguoctaniun HY,
CY, KBY pgmamazonoB, paamoctanimu FM (87,5...108 MI'), MoOunbHBIE Tene(OHBI,
PaaMOIOKAIIMOHHBIE CTAaHIIMU (METEOPOJIOTHYECKHE, adpornopToB), yctaHoBku CBY-narpesa, BT
U TICPCOHAIILHBIC KOMITLIOTEPHI U JIP.
[To KOHCTPYKTUBHOMY HUCIIOJIHEHHUIO Pa3InyaloT NpUOOpkI IBYX TUIIOB:

. npuOOpsl  HAampaBJICHHOTO JCUCTBUS (C  aHTEHHAMH, TpEOYIOIIMMHU ydyeTa
MOJIIPU3ALUU T0JIs);
. nprOOPHI C U30TPONHBIMU AATYMKAMHU, HE TPEOYIOLIMMHU y4eTa HapaBIeHUSs OIS,

[Ipu ucnonszoBanuu nprodbopos nepsoro tuna (NFM-1, I13-9) anTeHHY B TOUKe U3MEpPEHUS
MOBOPAYMBAIOT JI0 TMOJYYEHUsT MaKCUMaJIbHOTO oTcuera Mo Imkaie. s u3mepeHus
HaIPSKEHHOCTH  JJIEKTPUYECKOrO0 TMOJIs HCHONb3YKOT JaTYMK B BHUAE AHTEHHBl — JIMIIOJS.
IlepeMeHHOE MArHUTHOE MOJIE U3MEPSETCS C MOMOLIBIO 3aMKHYTOW PAMKH, COCTOSILUEH W3 psAla
BUTKOB TOHKOTO mpoBoja. [loa aeiicTBUEM MEPEMEHHOI0 MAarHUTHOTO IOJIA B paMKE MO 3aKOHY
AJIEKTPOMArHUTHOM HMHAYKIIMH HABOJWUTCA  DJIGKTPOJBIDKYIAS CUJIA, 3HAYCHHE KOTOPOM
bukcupyercss U3MEPUTEIbHBIM YCTPONCTBOM.

[Tpubopel HaNPaBIIEHHOTO ACWCTBHS HE TPHUTOJHBI IS OIEHKU CIOXKHBIX ITOJICH, B TOM
YHUCJIE CO3[aBaEMbIX HECKOJIBKMMU HcTOYHHMKaMu. CpeacrtBa uzMepeHus OMU ¢ u3oTponHbIMU
natunkamu (I13-15; T13-16; 113-17; [13-18) nuiensl 3T0ro HeAOCTaTKAa U MOTYT MPUMEHSITHCS IS
OLICHKH JTaJTbHHUX U OJMMKHUX TOJIeH, B TOM YUCIIE CO3aBaeMbIX HECKOJIbKUMU UCTOYHUKAMHU.

YKA3AHMS K BBIITOJIHEHUIO U3MEPEHUIA

OcHoBHble TpeOOBaHUSA K MPOBEIEHUI0 KOHTpois ypoBHed DOMMU PY ycraHoBneHsl B
CanlluH 2.2.4/2.1.8.055-96 «OMMUM panmoyacTOTHOrO JaWamna3oHay. | WUTHEeHWYecKas OIeHKa
o0nyyaeMoCTH JUI, mojBeprarmuxcs Bosaeiicteuto MU PY, npoBoauTcs Ha OCHOBAaHUH JBYX

MapaMeTpPOB:
00 WHTEHCUBHOCTH OMU;
0 BpeMeHu BozaeicTeust DMMU.

NurencuBHocts OMMU omnpenensieTcst myTeM U3MEpEeHUs] HaPsHKEHHOCTH 3JIEKTPUYECKOT0 U
MarHuTHOTO ToJiel B auamna3zoHe dacTtoT Hmke 300 MI'1 u mimorHOocTH TOoTOKa 3HEeprun OMU B
nuamna3oHe yactoT Beimie 300 MI1I.

Bpemst  Bo3neiicTBUS  HM3IydeHUsS ~ ONpPEAENAECTCS HAa  OCHOBAaHMHM  JIOKYMEHTOB,
pErIaMeHTHPYIOIUX MPOoPeCCHOHATbHBIE 005S3aHHOCTH PAOOTHUKOB: TEXHOIOTHYECKUX KYPHAIIOB
Y KapT, a B CJIy4ae HEOOXOIUMOCTH — CHEIIUATBHBIX XPOHOMETPAXKHBIX UCCIIEOBAaHUH.

KonTpons yposaeit SMU Ha pabounx MecTax MpOM3BOAUTCA HE pexe OJTHOTO pas3a B roj, a
TaK>XKe IMPU BBOJIE B KCIUTYaTaIlMIO HOBBIX YCTAHOBOK, MPU BHECEHUU U3MEHEHUN B KOHCTPYKIIUIO U
pPEXUM pabOTHI JEHCTBYIOIIMX YCTaHOBOK, MOCIE MPOBEACHUS PEMOHTHBIX paboT, IpU BHECEHHH
M3MEHEHHUH B cpecTBa 3amuThl oT OMU, npu opranusamnuu paboyux MecT.

N3mepenue ypoBHeir DMMU mpoBoasTcs Uisi Bcex pabOuuMX PEXKUMOB YCTAaHOBKU MPH
MaKCUMaJIbHO HCIIOJIb3YEMOW MOIIHOCTU. M3MepeHusi BBITIONHSIOTCA Ha pabouMx MecTax U B
MEeCTax BO3MOXHOTO HAXOXJEHUs I[epCcoHala Ha pacCTOSHUAX OT ucTouHuka OMII,
COOTBETCTBYIOIINX HAXOXKJICHHUIO Tela padOTalIMX, HA HECKOJbKHUX YPOBHSX OT MOBEPXHOCTH
MoJIa WM 3€MJId C ONPEIEICHUEM MAKCHUMaIbHOTO 3HAYEHUsl HAIPSHKEHHOCTU WM IUIOTHOCTH
MOTOKA YHEPTUH I KaXKI0T0 paboyero Mecra.

KonTpons ypoBueit OMU HE0OX0MMO TPOBOAUTH MPHOOPaMU, TIPOIIEIIIUMH
TOCYJapCTBEHHYIO TTPOBEPKY U 3aHECEHHBIMH B TOCYIAPCTBEHHBIN PEECTP CPEACTB U3MEPEHHS.

PACYET DJIEKTPOMATHUTHBIX [TOJIE PAJJUOYACTOT
3amaua Ne 1
Onpenenutsb SHEPreTHYECKYIO HKCTIO3HIINIO TUIOTHOCTH MOTOKA SHEPTUU
AIIEKTPOMAarHUTHOTO U3Iy4eHHs OT coToBoro TenedoHa. MourHocTs coToBoro tenedona a) 0,2 Br;
6) 1 Brt; B) 3 Bt; 1) 7 Br. Iloctpouth rpaduk 3aBHCUMOCTH SHEPTETHUECKOM 3KCIIO3ULUHU OT
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MOIIHOCTH COTOBOro Tesnedona. CpaBHUTH MOMyYEHHbIE 3HAUCHUS DDAy ¢ HOpMaTHBaMH (1S
muana3ona gactoT 300...300000 MI'm 32mny cocrasnser 200 (MxB1/cM2)*49), mate caHuTapHO-
TUTHEHUYECKOE 3aKII0UYEHHE U BBIBOJ] O BIMSHUM JAHHOTO U3JIy4YEHHUs Ha 3J0POBbE YEIOBEKA.

3anaya Ne2

B nacrosiee Bpemsi cotoBbie Tenedonbl padoTaroT Ha yactorax 450, 800, 900, 1800 MI .
Onpenenuts: 1. B «OmmkHel» nim «1anbHel» 30HE HHAYKIIUN HAXOIUTCS YEJIOBEK, TOBOPSIIHI 110
COTOBOMY TeseoHy, JIIsl YeTo pacCUUTaTh JUIMHY BOJIHBI DMMU 1715 Kaxa0i U3 4acTOT U CPaBHUTb.
2. KakuMm npubopom nyuie Bcero uameputb IMU ot coToBoro tenedona.

COJAEPXAHUE OTYETA

Lens paboTsl

VYKa3zaHus K BBIIOJHEHUIO PaOOTHI.

3amauu ¢ MoAPOOHBIM OIMCAHUEM PEILICHHS.

BriBoxg

KOHTPOJIBHBIE BOITPOCHI

1. Onpenenenne 3EKTPOMarHuTHOTO MOJIS.

2. HazoBUTE UCTOYHUKHU 3JIEKTPOMATHUTHBIX TOJIEH.

3. BozneicTBue 2J€KTPOMAarHUTHOTO U3JIy4YEHHs HA OPraHU3M 4eJIOBEKa.

4. Kakue napaMeTpbl HOPMHUPYIOT Y 3JIEKTPOMATrHUTHBIX MOJIEH MPOMBIIIJIEHHONW YacTOThI?
[Touemy?

5. Kakue napameTpbsl HOpMUPYIOT Y 3JIEKTPOMAarHUTHBIX Nosiel paanodactor? [ouemy?

6. ITo kakuM npU3HAKaM pa3IN4aroT 3JEKTPOMArHUTHBIE I10JIS] IPOMBIIIJIEHHON 4acTOTHI U
pamuodactoT?

7. Knaccudukanus 31eKTpOMarHuTHBIX MOJIEH.

8. Kakue meroasl u cpencta koHTpoiast OMII pagunouactoTr Bei 3naere?

9. Kakue cucremsl 3amuTel oT Bo3aencTeus OMII Bel 3Haere?

10. KakumMu HOpMaTHBHBIMU JOKYMEHTaMH pErilaMEeHTHUPYIOTCS 1I0IyCTUMBbIE YPOBHU
BozaeiictBus OMII paguoyacror?

11. KakuM HOpMaTUBHBIM JOKYMEHTOM PErJIaMEHTUPYIOTCS OCHOBHBIE TPEOOBAHUS K
IIPOBEJEHUIO KOHTpOJI ypoBHEH OMU PY?

IIpakTnyeckas padora
OITPEJAEJIEHME 1 OLIEHKA MOIIHOCTU J0O3bl BHEIHHEI'O TAMMA-
N3JIYUEHUA

LEJIb PABOTBI OBnaneTs HaBbIKAMU MTPAKTUUYECKOTO ONPEAETIEHUS U OLEHKHU YPOBHS
MOIITHOCTH SKBHUBaJIeHTHOU 10361 (MD/]) BHELIHEero raMMa — U31y4eHHUs C TOMOIIIbIO
curHanmsaropa-uaaukaropa CUM-03.

I[TPOI'PAMMA PABOTBI

W3yuuth ycTpoiicTBO curHanm3aropa-uHankaropa CUUM-03

M3MepuTh MOIIHOCTH SKCIIO3ULIMOHHOM 1 SKBUBAJICHTHOH /103 B IOMEILIEHUU U CPABHUTH HX
¢ ¢hoHOBOM 1 3P PEKTUBHOM 10301 /1JIs HACETICHUSI.

OdopMuts 0TYET

Pemmmts 3amauy.

OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI.

OITMCAHUE ITPUBOPA

CurHanuzaTop-uHAUKATOp MOIIHOCTHU 10361 CIM-03 BBINOIHEH B BUI€ KAPMaHHOTO
npubopa B IIIACTMAaCCOBOM KOPITYCE.

Curnanusarop umeer aBa pexkuma padotsl: «Kontpoas» u «Ilopor». Pexum «KoHTpomb»
CILYKMT JUISL:

— MIPOBEPKU UCIPABHOCTH OaTaper MUTaHUs; B J1abopaTopHOU paboTe OHA 3aMeHEeHa Ha
OJIOK IIUTAHMS;
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— OLICHKH, HaulHasi ¢ (POHOBBIX, YPOBHEH pauallMIOHHON 00CTaHOBKY;

— IIPOBEPKU YCTAHOBJIIEHHOI'O HOMEpa 1opora.

Pexum «Ilopor» ciayXKuT nisi npeaynpeskIeHHs] O MPEBHIIICHUH YCTAaHOBIEHHOTO YpPOBHS
MD3/] 1 MO3BOJSIET €TO OIICHUBATh, TOAOUPAsI IIOPOT CUTHAIIM3AIIHH.

YKA3AHUA 10 BBITIOJIHEHMIO PABOTHI

PaGora B pexume «KOHTpONb» [UIs OINpeneNeHuss M OLEHKH MOITHOCTH 03B
SKBUBAJIEHTHOr0 ramma-u3inydenust (MO/]) npu oTCyTCTBUM BHEIIHETO UCTOUYHUKA U3JTYUCHHUS.

1. BxrounTh BUJIKY OJI0Ka MUTaHUS B 3JEKTPOPA3ETKy ceTh ¢ HampsbkeHuem 220 B. Pyuky
«ITopory moBepHYTh MPOTHB YACOBOM CTPENKU 0 LIeNYKa U yCTaHOBUTH nopor (mpexaen) 1. (Ha
IWIMHAPUYECKOM TToBepXHOCTH pyukH «llopor-Bkil.» HaHeceHO ceMb puCOK-0elnbIix mosocok. [lon
nepBoil U3 HUX mmeercs mudpa «1». Otyer ocTaybHBIX TOporoB / ¢ No2 mo Ne7 / Bemercs 1o
pHUCKaM, HauuHas oT nopora 1 mpoTuB yacoBol cTpenku). s ycraHOBKU mopora 1 HEoOXoaumo
Oenmyro puUCKYy, MOJ KOTOpoWd HamucaHa wnudpa «l», COBMECTUTh C METKOM Ha KoOpIyce
CUTHAJIN3aTopa.

2. YCTaHOBUTH MEPeKIIoYaTeNb JAMANa30HOB B BEpXHEE IMOJIOKEHHE, COOTBETCTBYIOIICE
[IEPBOMY JIMANIa30HY.

3. HaxaB u yzep:kuBasi B HAKaTOM IMOJIOKEHUH KHOMIKY «KOHTPOJIb) COCUUTATh KOTUYECTBO
MMIYJbCOB 3BYKOBOI'O WJIM KpPacHOro HMHJMKaropa 3a 1 MuHYyTy. VHTEepBam BpeMEHH MOXHO
KOHTPOJIMPOBATh KaK MO 4yacaMm, TaK M IO BCIHBIIIKAM 3€JEHOr0 CBETOAMOJ]a: MPU yCTAaHOBJICHUU
metku «Ilopor 1» oH pasen 10c.

4. Onpenenuts MOl BHEITHET0 raMMa-U3JIy4eHUE U YPOBEHb paauanuu mno gopmynam 13,
14.

M3 /1=6*N(3a 1 mun)/1000, Mmx3B/4; (13)
MD/I=6*N(3a 1 mun)/10, MxP/4 (14)

rae N — KOJIM4eCcTBO 3BYKOBBIX (MM KPACHBIX CBETOBBIX) CUTHAJIOB 3a | MUHYTY.

5. CpaBHuTH TOTydeHHOE 3HaUeHne MOJ] ¢ OCHOBHBIM JJO30BBIM IPEICIIOM JJIsi HACETICHUS
(cM. BBIIIE), C YPOBHEM €CTECTBEHHOIO PaMOAKTUBHOIO (hoHa JaHHOW MECTHOCTH, MKpP/4 (CM.
BBIIIIE).

6. IloBroputh ompenenenue MDOJ] Ha pabodeM MecTe Yy BKJIIOYEHHOTO MOHHUTOpA
KOMITbIOTEPA U OIEHUTH B cpaBHeHuH ¢ [1/] ansa kareropuu b, mx 38/4

Pabora B pexxume «llopor» mist onpeneneHuss OLEHKM MOILIHOCTH JI03bl 3KBHUBAJIEHTHOI'O
ramma-usnydenus: (MO]1) npu HaTUIUKM HCTOYHUKA BHEIIHETO U3TydeHus (Ipenapara)

1. YcTraHOBUTH mepekirovaTelb Juarna3oHa B BEpXHee IMOJIOKEHHE (BEpXHss IIKaja
npubdopa).

2. CoBmectuth nepBylo pucky («1») Ha pyuke «llopor» c MeTkoil Ha Kopmyce
curHanmu3atopa. 1o coorBeTcTByeT mopory Nel (0,6 Mx 3B/4)..

[Ipumeuanue: Ha pyuke «llopor» HaceneHuss mMapkupoBka Toibko mopora Nel. Orcuer
HOMEpa OCTAIBbHBIX MOPOroB (¢ No2 mo Ne7) HeoOX0auMO MPOBOAUTH MO PUCKY pydek «Ilopory,
HauMHasg oT nopora Nel MpoTHUB 4acOBOM CTpEIKE.

3. Tlomgnectn mnpubOOp K MCTOYHMKY BHEIIHETO TaMMa-U3JIydeHHUs W HaONoAaTh 3a
IIPOSIBJIEHUEM 3BYKOBOI'O CHUTHalla HE MEHee 28C, OTCYTCTBUE 3BYKOBOI'O CHTHaJa O3HAYAET, YTO
M3/ (ypoBenb panuanuu) Oonbine 3HaueHus 0,6 mx 3B/4. [losiBieHue curhama 3a 3TO Bpems
o3HauaeT, uto MD]] (ypoBenb paauanun) 6onpiie 3HaveHus 0,6 Mk 38/4 (60 Mxp/4).

[Tpu onenke yposust MO/I B nuanazone 0,6 Mk 3B/4 HCIOJIb3YyeTCs /IBa CIIoco0a.

I1epBslii criocod.

1. CoBMecTUTB BTOPYIO pUCKY Ha pyuke «IIopor» ¢ METKON Ha KOpIyce CUTHaJIU3aTopa, 4YTo
cootBeTcTBYyeT mopory Ne2 (0,8 mx 3B/4). Cneauthb 3a MOsBIEHHEM 3BYKOBOTO CHUTHaja HE MEHEe
20c. OTcyTcTBHE 3BYKOBOTO CHUTHaA o3HavyaeT, 4To MOJ] menbmie 0,8 Mk 3B/4. Toraa usmepsiercs
71032 3aCUMTHIBACTCS IO IOKa3aHUSAM MpPEIbIAYIIEro mopora, B jgaHHoM ciydae 0,6 Mk 3B/4.
Hanuuue curnana yka3zaHHBIM MPOMEKYTOK BPEMEHH CBHUJIETEILCTBYET O TOM, 4To MOJI Gombiie
3HageHus 0,8 Mk 3B/d.
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2. JlanbHeiiniee u3MepeHHE HEOOXOJUMO TPOBOAWTH IOOYEPEAHO Ha IMOCIEIYIOIINX
noporax (Ne3, 4, 5, 6, 7) BepxHero auana3oHa, a mpu He0OXOAUMOCTH — Ha roporax Nel-7 HIKHETO
JUana3oHa J0 OTKJIIOYEHHs 3BYKOBOTO cHTHala. BpeMs Kaxaoro u3MepeHusl JOHKHO ObITh He
MeHee, ueM B 2 paza Oousblie ykazaHHoro B Tadiu. 14 (T, ¢) ans xaxmoro mopora.

[Ipu oTkIIOYEHUH 3BYKOBOIO CUTHasla ypoBeHb MO/ ompenensercs (3aCUUTHIBAETCS) IO
YCTaHOBJICHHOMY MPEAbIAYIIEMY TOPOT'Y COOTBETCTBYIOIIETO AUAINa30Ha.

Bropoii cioco6.

1. [locne ycTaHOBKM MEpeKIrOYaTelis JMara3oHOB U COBMEIIEHUsS pUCKHU («1») Ha pyuke
«ITopor» ¢ METKOW Ha KOpIyce CHUTHAIM3aTopa, 4To cooTBeTCTBYeT mopory Nel (0,6 Mk 3B/4),
HaxaTh KHOINKY «KOHTpOJIb» W OT MOMEHTa €€ OTIYCKaHHS U3MEPUTh CEKyHAOMEpoM (Wiu
3eJICHBIM UHANKATOpOM) BpeMsi T, ¢ 10 MOsIBIEHUS IEPBOTr0 3BYKOBOT'O CUTHAaJA.

2. ITlo mxkane mnpubopa (tabm. 2) ompenenuth ypoBeHb MDOJI, COOTBETCTBYHOIIWIA
u3MepeHHoMmy BpemeHu T,c. Hampumep, ecin T=7c mpu BepxXHEM MOJOKEHUHU IMEPEKII0UaTeNs
Jauana3oHoB, To 3Hauenue MDJI — 0,8-1,0 Mk 3B/4.

3. Ecnmu u3mepennoe Bpems T Mmensbiie 1,5¢, yCTaHOBUTH MEPEKIIOYATENb UANa30HOB B
HIDKHEE TOJIOKEHHWE U BHOBB m3Meputh T. [ns ompenenenus MDJl B 3TOM ciiydae MoJIb30BaThCS
HIDKHEH IIKajIou mpuoopa.

JIist olleHKHU YpPOBHSI pajyallid B OTCYTCTBHE HCTOYHMKA BHEIIHETO H3yYEHHUs CIEeIyeT
OpPUEHTUPOBATH HA YPOBEHb €CTECTBEHHOTO PAIMAIIMOHHOTO (hOHA, pABHOTO B HaIllEHf MECTHOCTH §-
12 mxP/4.

COHAEPXAHUE OTYETA

1. Henb paboTsl

2. Onucanue npudopa

3. Pe3ynbTatrel uccienoBanusi, 0pOPMHUTH B BU/IE TaOIHIIBL.

[Ipu OTCYTCTBMU UCTOYHHMKA BHEIIHETO U3My4yeHus [Ipy HAIMYuMM UCTOYHHKA BHEIITHETO
W3ITYyYCHUS
4. BbIBO/ 0 COOTBETCTBHH (HECOOTBETCTBHH) YPOBHS paguaiiil JOHOBOMY.
5. BeIBOJ O 1OITYCTUMOCTH U3MEPEHHOM MOITHOCTHU 03Bl IS Kareropuu b.

3agauya
OnpenenuTs TOMYCTUMYK MOIIHOCTh 03Bl 00My4eHUs (MK3B/4) B KMJIOM IOMEIIEHUU U
YPOBEHb E€CTECTBEHHOTO paauanuoHHoro ¢ona (MxP/4), ecnm 3a 1 muH mpubop namr: a) 6
CBETO3BYKOBBIX CHTH&JIOB; 0) 12 CBETO3BYKOBBIX CUTHaJOB; B) 20 CBETO3BYKOBBIX CHUIHAJIOB.
CpaBHHTB C HOpMaMH, JaTh CAHUTAPHO-TUTUEHHYECKYIO OLICHKY.
[Tpumeu. JlomycTumast MOIIHOCTb J103bI 00Jy4eHMs B JKWIIBIX MOMeleHusx cocrasisgeT 0,06
MK3B/4. YPOBEHb €CTECTBEHHOT'O paJiMalliOHHOrO (hOHA B HAIIEHl MECTHOCTH paBeH 8-12 MkP/u.

KOHTPOJIBHBIE BOITPOCHI

1. Ha3zoBuTe 10KyMEHT, periaMeHTHPYIOLUI paualioHHY0 0€3011aCHOCTb.

2. Kakne cymecTByrOT 103blI 111 KOJIMYECTBEHHON OLIEHKH JEUCTBHUS MOHU3HPYIOIIUX
n3nyuenuii? HaszoBure equHuibl 3TUX 103 B cucteme CU 1 BHEcHCTEMHBIE.

3. Ha xakue kareropum pa3OMTO BCE HACEIEHHWE MO OTHOLIEHUI0 K BO3MOXKHOMY
o0myueHuto?

4. [TonsiTne 0 kpuTH4eckoM opraHe. K kakoi rpynne KpUTHYECKHX OpPraHOB OTHOCAT
00JIydeHue BCero Tela yenoBeKa?

5. Kakne no30Bble mpenenbl CyIecTBYIOT [ mepcoHana? juisi Hacenenusi? HazoBute
OCHOBHBIE JI030BBIE IIPEIETIBL.

6. Uro Takoe ecTeCTBEHHBIH paJMOAaKTUBHBII (OH M KAaKOBBl €ro YypOBHU Ha
Tepputopuu PO?

7. Kakue Tunel mnpuOOpoB HCHONB3YIOTCS MJiE KOHTPOJS 3a PaJlOaKTUBHBIMU
U3JIy4eHUSAMU?

8. UYTo MO3BOJISAIOT OLIEHUTh TPUOOPHI, U3MEPSIOINE MOIITHOCTE 1037
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9. Kax ycTtpoen curnanuzarop-unaukaTop MomHoctu 103 CHUM-03? Kak moryt ObITh
MCII0JIb30BaHbI ITOJIYYEHHBIE C €r0 IIOMOIIbIO PE3YJIbTATHI?
10.  HasoBuTe OCHOBHBIEC IPUHIUIIBI PAAMALMOHHON OE30MAaCHOCTH.

Jns KaxxJ10oro MHIMBUAYAJIBHOTO JIOMAIIHETO 3aJlaHusl MOJATrOTOBJIEHO 25 BapwaHTOB, 26-i
BapUaHT MPUBEJICH B BUJIE MPUMEpA pacyeTa ¢ ero pe3yjabTaTaMu. AJITOPUTM pacdyéra U UCXOIHBIC
JAHHbIE [T pacuéTa MPUBEAEHBI B MocoOuu [1] U B METOAMYECKUX yKazaHusAX [2], yKa3aHHBIX B
Paznene 7.1 PaGoueit mporpammel. B Ilpunoowcenuu 7 TpUBOIATCS BOMPOCHI sl coOeceq0oBaHUS
IIPU MOATOTOBKE K OTYETY 110 JIAOOPATOPHOMY MPAKTUKYMY.

Ipunoowcenue 7
Bonpoch! JUig codece10BaHNS

Pa3nen 2. OcHOBBLI _OpraHM3amMu_MOHHTOPHHIa (GHM3MYECKOro 3arpsi3HEHHUs OKpPYKAIOIei
cpe/bl.

Ipaxmuueckas paboma Nol. Monumopuhe wymo8020 3azps3Henus OKpydicaioueli cpeosi.

1.3mepenune akycTUYECKOro 3arpsiI3HEHUS € TIOMOIIBIO IIyMOMEDA.

2. lllymomep-unaukarop mwyma "01CII-81EN".

3.M3mepuTenb HAIPSHKEHHOCTH TTOJISI TPOMBIIIICHHON 9acToThl 113-50.

4.1lymomep ananuzatop myma u uHppaspyka «OxraBa 101 Ax.

5.01eHKa TEII0BOT0 3arpsi3HEHNs FOPOJICKOM CPEIbl.

6. CymHOCTh 1 0COOEHHOCTh UCIIOJIB30BAHHOTO METO/IA.

7. IlorpemrHocT METO1a, MHTEPBAJ ONPEAEIISIEMbIX KOHLEHTPALUN, TOYHOCTh ONPEAEICHUS.

Ilpakmuuecxas paboma Ne2. Oyenka paduoakmueHo20 3a2psa3HeHus OKpyrcaroujeli cpeobl.
1. PaanoakTHBHOE U MOHU3UPYIOIIKE 3aTPSI3HEHHS OKPY/KAIOLIEH Cpe/Ibl.

2. Pagmomerp. M3mepenune pagoHa B IOMEIICHHH.

3. MOHUTOPUHI HOHU3UPYIOILET0 3arpsi3HEHHSI OKPY’KAIOIIEeH Cpebl.

4. OrmpeneneHne U OlleHKa MOIITHOCTH JI03bI BHEITHETO TaMMa-Nu3TydeHUsI.

Ilpakmuueckas paboma Ne 3. Hccrneoosanue u oyenka s1eKmpomMazHumHublx noieu.
1. Pacuer 51I€KTpOMAarHMTHBIX MOJIEW paguovacToT.

2. Hopmuposanue DMMU coToBbIX Tene(oHOB.

3.CanuTapHo-THTHeHHYecKoe HopMupoBanrne MU ObITOBBIX TPHOOPOB.

4. MHMKpPOBOJIHOBBIE TIEUH.

KonTposnpyembie komnerenuuu__ 1K - 10, [TK-12

Pazpabotunk 3abonotckux B.B.

« _» 2015 r.
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METOJANYECKHUE MATEPHUAJIBI, OITPEJIEJISIFOIIUE ITPOIIEYPbI
OLIEHUBAHUSA 3HAHUI, YMEHUI, HABBIKOB U OIIBITA
JESITEJIBHOCTHU, XAPAKTEPU3YIOIIUX DTAIIBI ®OPMUPOBAHMUS
KOMIIETEHIIUI

OueHuBaHue 3HAaHUM, YMEHUM, HaBBIKOB M ONBITA JESATEIBHOCTH IPOBOJSATCS Ha OCHOBE
cBesleHuil, mpuBoAMMBIX B KapTe kommereHIMi Ha pa3IuyHbIX 3Tanax ux ¢gopmupoanus (7abdn.2
uTa6.2.3) nacrosuero Ipunoxenus.

Ilenpb Tekyiiero KOHTPOJIS yCIIEBaEMOCTH 10 y4EOHBIM JUCLUIUIMHAM B CEMECTPE — IPOBEPKa
npruoOpeTaemMbIX OOYYaIOIMMHCA 3HAaHUM, YMEHHUH, HABBHIKOB B KOHTEKCTE (OPMHPOBAHUS
YCTaHOBJICHHBIX 00Pa30BaTEIbHOM MPOrpaMMON KOMIIETCHIIMM B TEUEHHUE ceMecTpa. TeKyImi
KOHTPOJIb OCYIIECTBIISIETCS 4Yepe3 CHUCTeMY OLEHKM TIpernojaBareieM BCeX BUAOB pPadoT
o0yyaroImuxcsi, IpeyCMOTPEHHBIX paboueil mporpaMMon AUCHUILUIMHBI U yU€OHBIM IIJIAHOM.

[TpomexyTouHass aTrTecTanus OOydarolIUMXCsl NPEAYCMATPUBAET OLICHUBAHME PE3YJbTAaTOB
OCBOCHMS JUCUMIUIMH (MOAyJed), B TOM 4HCIE pEe3ylbTaTOB KypCOBOIO IPOEKTUPOBAHMS,
MPOXOXKJICHHS MTPAKTHUK ITOCPEICTBOM UCIBITAHHI B (hOpME IK3aMEHOB, 3a4€TOB, 3aIIUTHI KYPCOBBIX
npoekToB (pabot). IIpomexyTouHast arTectanus IPOBOAUTCS B KOHIIE CEMECTpa.

Pa3paboranHblii (OHI OLEHOYHBIX CPEACTB TEKYLIEro KOHTPOJS U IMPOMEXYTOUHOU
aTTeCTallud HCIIOJIb3YETCSl Ul OCYILECTBICHMSI KOHTPOJIBHO-U3MEPUTEIBHBIX MEPONPHUATHH U
BbIpa0OTKM OOOCHOBAHHBIX YNPABSIONIMX M KOPPEKTUPYIOIIUMX JEHCTBUH B  Ipolecce
npuoOpereHust oOyyarolMMUCS HEOOXOAMMBIX 3HAHWM, yMEHUIl W HaBBIKOB, (OPMHUPOBAHUS
COOTBETCTBYIOILIMX KOMIETEHUUI B PE3yIbTaTe OCBOCHUS JUCLUILINH, IPOXO0KICHUS MPAKTHUK.

B Ilpunosxcenuu 13 npuBomutcs ¢opma IIpoTokona 3KCepTH3BI COOTBETCTBHS YPOBHSA
JOCTHDKEHUS] CTYIEHTOM 3aIUIaHHPOBAHHBIX PE3yIbTaTOB 00y4eHHus mo mucuuiuimae «OIeHka u

peryIupoBaHHe KayecTBa OKPYKaloIIel Cpeab».

[Ipunoxenne 4
5. METOAUYECKHE YKA3AHUA JJIA OBYYAIOIIUXCS 11O OCBOEHHUIOIO
JUCHUIIVIMHBI «Metoabl 1 npudopbl KOHTPOJISI OKPY:Kalollel cpeabh»

METOJNYECKHWE PEKOMEH/JJALITMI HOUHPOBEJIEHI/HO JIEKIIMOHHBIX
S3AHATUA
Jlexuus mpencTaBiseT co0Oi cUCTEeMaTHYEeCKOe YCTHOE M3TI0KEHUE yueOHOro marepuana.
C yuetoM meneid u MecTta B y4eOHOM MPOIECCE Pa3IMyaloT JIEKIMM BBOJHBIC, YCTAaHOBOYHBIE,
TeKyIue, 0030pHBIE W 3aKIIOYUTENbHBIE. B 3aBHCHMOCTH OT croco0a MpOBENEHUs BBIIEISIOT
JICKIIMH:

— Hudopmannonusie;

— IIpoGnemusie;

— BusyanbHbele;

— OuHapHbIe (JIEKIUS-AUATIOT);

— JIEeKIUU-TIPOBOKAIIHH;

— JIeKIUU-KOH(EPEHIUY;

— JIeKIIUU-KOHCYJIbTAIlNH,

— JeKkyuu-oeceowl,

— JleKyusl ¢ 38PUCMUYECKUMU INeMEHMAaAMU,
— JleKyus ¢ neMeHmamu 00pamuou cesa3u;
— JleKyus ¢ peuleHuem npou300CMEEHHbIX U KOHCMPYKMUBHBIX 3a0a4,;
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— JIEKIIUS C DJIEMEHTAMH CaMOCTOSITEIbHOW pabOTHI CTY/ICHTOB;
— JIEKIIUS C peIIeHHeM KOHKPETHBIX CUTYaIlUi;

— JIEKIMS C KOJUIEKTUBHBLIM HCCIIEIOBAHUEM;

— JIGKITUH CTICIIKYPCOB.

Jlexuuu mo HACTOSIIEH NUCIMIUIMHE OTHOCSITCS K JICKLIHUSIM CIEIIKYPCOB U MPOBOJAATCS B BUJIE
WH()OPMAIIMOHHBIX, T. €. TPOBOJATCS C UCIIOIH30BAHUEM O0BSICHUTEIHLHO WITIOCTPATUBHOTO
METOAa MU3J10KCHHS.

[Tepen Hauazam JICKIIUK IO OOYYAIOMINUXCS JJOBOJIUTCS OCHOBHBIC JINTEPATYPHBbIC HCTOYHUKH,
COO0IIaeTCs TeMA JICKIIMU U MTOCJIEI0BATEILHOCTh BOMPOCOB, MOJJISKAIIUX paccMoTpenuto. [Ipu
9TOM oOpaliaeTcss BHUMaHHUE Ha JIOTUKY TOCTPOEHHUS BOIIPOCOB, UX (DOPMYITHUPOBKY M B3aUMOCBSI3b.

[To xomy NEKIMK TPU BOZHUKHOBEHUH TIPOOJIEMHBIX BOIPOCOB (WJIM CUTYAIUi) MPOLIEeCC
MMO3HAHMSI POUCXOIUT Yepe3 HAYUHBIN IMOUCK, TUAJIOT, aHAJIN3, CPABHEHUE Pa3HBIX TOUCK 3PCHUSI.

[Tpu 00BSICHEHNH PA3IUYHBIX BOIIPOCOB OOJIBIIIOE 3HAYCHUE UMEET MILTFOCTPAITMOHHBIN
MaTtepuan (PUCYHKH, TpaHKH, AHarpaMMsbl), TOATOMY B CIydae UX CJIIOKHOTO WIIH JIOJITOTO
BOCITPOM3BOJICTBA HA JICKIIUU UCIIOJIB3YETCS pa3aTOYHBIN MaTepural.

OO0pariaercs BHUMaHKE Ha BOMIPOCHI, CBEJICHUS U3 KOTOPBIX OYAYT MCIOIb30BATHCS IPU
MIPOBEJICHUH NMPAKTUICCKUX U JIA0OPATOPHBIX 3aHATUH M CAaMOCTOSTEIIBHON paboTe CTyJAeHTOB. B
Paboueii mporpaMMe MPUBOIUTCS COJIEPKAHUE JICKIIUK U BOIIPOCHI, BLIHOCUMBIE Ha
CaMOCTOSITEJIbHOE U3YUYEHHUE C YUETOM IUJIAKTHUYECKUX €IMHUII.

B HEeKOTOpBIX cilydasx MperojaBaTeieM MOXKET UCIIOJIb30BaThCs CIIOCO0 MHIWBHIYaTbHOTO
0OLIeHMs, TOCTPOCHHBIN Ha HEMTOCPECTBEHHOM KOHTAKTE MPEIo1aBaTess U CTyIeHTa, KOTOPbIi
MO3BOJISICT TIPHUBJICKATH K IBYXCTOPOHHEMY OOMEHY MHEHHUSIMH 10 HanboJiee BaKHBIM BOIIPOCaM
TEMBI 3aHSTHSI, MEHATH TEMIT U3JI0)KEHUS C YYETOM OCOOCHHOCTH ayAUTOPHH.

B Hauane nexuuu v 1o XoAy €€ IMpernojaBarelb 3a/1aeT CIyIaTeIsIM BOIIPOCH HE NS
KOHTPOJISI YCBOCHHUS 3HAHM, a 1711 BBISICHEHUS YPOBHS OCBEJOMIIEHHOCTHU MO pacCMaTPUBAEMOM
npo0sieMe. Bompockl MOTYT OBITH AJIEMEHTAPHBIMU: JJIS TOTO, YTOOBI COCPEOTOYUTH BHUMAHHUE,
KaK Ha OT/EJbHBIX HI0AHCAX TeMBbl, TaK U Ha mpobieMax. [IpoxymbiBas OTBET, CTYIEHTHI MOIYyYalOT
BO3MOKHOCTh CAMOCTOSATENILHO TPUUTH K BBIBOJAM M 0000IIEHUAM, KOTOPBIE XOUET COOOIIUTh
npernoaaBaTeNb B KaueCTBE HOBBIX 3HaHUU. [Ipr 7TOM HEOOXOMMO CIeTUTh, YTOOBI BOIIPOCHI HE
OCTaBaJIMCh 0€3 OTBETA, MHAYUE JICKIIHS OYJAET HOCUTh PUTOPUUECKHM XapakTep.

[TockonbKy Mpu MOATOTOBKE OaKaIaBpOB CTYACHTHI 3HAKOMUIIUCH C POACTBEHHBIM KYpCOM
«IKOJOTUYECKUI MOHUTOPHUHTY, TO, B HEKOTOPBIX CIIy4asiX, BO3SMOKHO U3JIOKEHHE YIEOHOTO
MaTepuaia 1o u3yueHHOMY paHee yueOHoMy Marepuany. OO0paTHas CBS3b YCTaHABIMBACTCS
MOCPEJICTBOM OTBETOB CTY/IEHTOB Ha BOIIPOCHI MIPETIOIaBATENS TTO XOY JEKINH. UTOOBI
OTIPEeNIUTh OCBEIOMIIEHHOCTh CTY/IEHTOB 110 U3JIaraeMoii mpodieme, B Hadyalle Kakoro-iudo
paszena JIEKIIUHU 33J1al0TCsl HEOOXOIUMBIE BOITPOCHI.

Ecnu cTyaeHThl IpaBUIIbHO OTBEYAIOT HA BBOJHBIN BONPOC, MPENOAABATEIb MOKET
OTPAHUYUTHCS KPATKUM T€3MCOM WJIHM BBIBOJIOM M MIEPEUTH K ClieyroliemMy Borpocy. Eciu ke
OTBETHI HE YIOBJIETBOPSIOT YPOBHIO KENAEMBIX 3HAHUH, MPENOIaBaTeNb caM H3JaraeT moapoOHbIH
OTBET, M B KOHIIE OOBSICHEHHsI CHOBA 331a€T BOMPOC, OMPEACIISsl CTEICHh YCBOCHUS YIEOHOTO
Marepuana.

PexoMenmainnu 00y4yarommMcs npu padoTe ¢ JIEKIIMOHHLIM MATEPUAIIOM

Marepuan kaxa0i 3aKOHCIEKTUPOBAHHOM JIEKIIUU JOJIKEH TPOUYUTHIBATHCA U
MpopadaTHIBATHCS C BBISIBICHUEM 3aTPYAHCHHBIX B TOHUMAHUU BOIIPOCOB U HESICHOCTEH.

Heo6xo1uMo monsITaThest JOOUTHCS SICHOCTH IIOHUMAHUS C UCIIOJIb30BaHUEM TPOPabOTKH
PEKOMEHTIOBAaHHBIX JINTEPATYPHBIX HCTOYHUKOB.

Ecnu u B 3TOM ciiydae He yaa€rcst 1oOUThCS pe3yabTaTa, TO CIEAYeT MONTYIHUTh
KOHCYJIBTAIIMIO TIPETIOIaBaTeNs IO 3TOMY BOTIPOCY.

CrnemyeT mocMOTpETh, KaK 3TOT BOIPOC POPMYTUPYETCSI B BOIIPOCAX JJIsl IOJTOTOBKHU K
3a4éTy ¥ OBITh TOTOBBIM MPEICTABUTH MO0 HEMY HH(GOPMAIIHIO TTPH MPOBEICHUN 3a9€Ta.

PexoMengarny 00y4JaromuMces IpHU CaMOCTOATENLHOM M3YUEHUH JIEKIIMOHHOIO MaTepHaa.
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[IpenBapuTenbHO MOAOOPATh HEOOXOIUMYIO JTUTEPATYPY COTIIACHO CITUCKA TEM, BBIHOCHMBIX
JUTsE caMocTosiTenbHOTro n3yueHnus (Paszmen 4.1 Paboueit mporpammet).

CrenaTh KOHCIIEKT KaXI0W MPEACTABICHHOW TUIAKTUUECKONW eTUHUIIBI 00BEMOM He Ooee 2
CTp. TEKCTAa.

[Tpu BOBHMKHOBEHUHW BOIIPOCOB MJIM HESICHOCTEH B 3aKOHCIICKTUPOBAHHOM MaTepHalie
MIPOKOHCYJIBTUPOBATHCS Y MPENOaaBaTes.

Crnenyer mocMOTpPEeTh, KaK ATOT BOIPOC (GOPMYIIMPYETCS B BOIIPOCAX IS TOJATOTOBKH K
3a4€Ty U OBITH TOTOBBIM IIPEJCTABUTH M0 HEMY KOHIIEHTPUPOBAHHYIO HH(POPMAIUIO TIPH
MIPOBEICHUH 3a4ETa.

METOAMNYECKHWE PEKOMEHJIAILIMU T10O ITPOBEAEHUIO ITPAKTUYECKUX
3AHATHUI
BBoaHas yacTh

IIpakTHyeckoe 3aHsATHE — POpPMa OPraHU3aLUN 00yIEHUs, KOTOpasi HaIpaBJeHa Ha
(dopMHpOBaHUE MPAKTUUECKUX YMEHUIN 1 HABBIKOB U SIBJIICTCS CBA3YIOIIMM 3BEHOM MEXKIY
CaMOCTOSITENIbHBIM TEOPETUYECKUM OCBOEHUEM CTYIEHTaMU y4eOHON AUCHUILIMHBL U
IIPUMEHEHUEM €€ MO0JI0KEHUH Ha ITPaKTUKE.

[TpakTHueckue 3aHITHUSI IPOBOATCS B LIEAX: BBIPAOOTKU MPAKTUUECKUX YMEHUH U
nproOpeTeHNs] HaBBIKOB B PELLICHUH 3ajiay, BHIIIOJIHEHUH 3a/1aHU, TPOM3BOJICTBE PACUETOB,
pa3paboTke U 0(hOPMIICHUH TOKYMEHTOB, MPAKTHYECKOTO OBJIA/ICHUSI MHOCTPAHHBIMH SI3BIKAMU H
KOMITbIOTEPHBIMH TEXHOJIOTUSAMU. [ TaBHBIM MX COZEp)KaHUEM SBISETCS IIpakTUUYeckas paboTa
KaKa0ro cryjaeHTa. [1oAroroBka cTy1IeHTOB K IPAaKTUUECKOMY 3aHATHIO U €r0 BIIOJIHEHHE,
OCYILECTBIISICTCSI HA OCHOBE 3aJJaHUs, KOTOpOe pa3padaThIBaeTCs MpernoaBaTeiaeM 1 J0BOIUTCS 10
oOyuJaroluxcsi nepej MpoBeICHUEM U B Hayalle 3aHATHUS.

[TpakTHyUeckue 3aHATUS COCTABIAIOT 3HAUNTENBHYIO YaCTh BCEr0 00beMa ay TUTOPHBIX
3aHATHUN U UMEIOT BaXKHENIIEe 3HAYEHUE JJIs1 YCBOEHHUS TPOrpaMMHOr0 MaTepuania.
BeinonHsemMble 3aaHus MOTYT NOAPA3AENATHCS HA HECKOJIBKO I'PYIIIL:

1) wutrocTpanuei TeOpeTHIeCKOro MaTepralia i HOCSIT BOCIIPOU3BOIAIINN XapakTep. OHU
BBISBIIAIOT Ka4€CTBO NIOHUMAaHHUSI CTYJJEHTaMH TEOPHH.

2) 00pa3ibl 3a/1a4 U MPUMEPOB, pa300paHHBIX B ayIUTOPHH. 1JI1 CAMOCTOSATEIBHOTO
BBINOJIHEHUs TpeOyeTcs, YTOOBI CTYIEHT OBJIaJIe] MOKa3aHHBIMU METO/IaMU PEILEeHUsI.

3) Bua 3amaHuil, comepKaIinii 31eMeHThl TBopuecTBa. OHM U3 HUX TPEOYIOT OT CTYJCHTA
npeoOpa3oBaHUN, pEKOHCTPYKIUH, 00001eHnii. /11 X BBINOIHEHUsSI HEOOXO0AUMO IPUBIIEKATh
paHee MpUOOPETEHHBIN ONBIT, YCTAHABIMBATH BHYTPUIIPEAMETHBIE U MEXIPEIMETHbIE CBSI3U.
Pemenne npyrux tpeOyeT NOMOJHUTENbHBIX 3HAHUM, KOTOPbIE CTYACHT JOJIKEH NMpUoOpecTH
CaMOCTOSITENbHO. TpeThy MpEeAnoaraoT HaIMYUe y CTYJI€HTa HEKOTOPBIX UCCIEA0BATENbCKUX
YMEHUH.

4) MOXET MPUMEHSTHCS BbIJjaua WHINBUIYATbHBIX WK ONEPESIKAOIINX 3aIaHIH Ha
pa3IUYHBIA CPOK, ONIPEAEIIAEMBIN NTPENOAaBaTEIEM, C OCIEIYIOIUM IPEACTAaBIEHUEM UX AJIA
IIPOBEPKH B YKa3aHHBIN CPOK.

ITo maHHON OUCHMILIMHE NPEAYCMOTPEHO NpoBeieHNE 14 npakTHUecKuX 3aHATHI. B Havyane
3aHATHS PACCMAaTPUBAIOTCS OCHOBHBIE TEOPETUUECKHE MTOJIOKEHHUSI, [T0JI0)KEHHBIE B OCHOBY
IPOBEICHUS pAaCUeTHBIX MaHUIyJsALui. OOpaliaeTcst BHUMaHUE HA PU3UUECKUI CMBICT
HCIIOJIb3YEMBIX BEJIMYMH UX Pa3MEPHOCTb, CIIOCOOBI IEpecyéTa pa3MepHOCTEH.

Janee paccMaTpuBaeTcs alrOpUTM pacuéTa pa3IudHbIX pa3JesioB IPAKTUUECKOTO 3aHATHUS.
Jl1s opreHTauu B «IIOPSAIKE» MOTYyYaeMbIX paCUE€THBIX BEJIMUMH U MPUOOPETEHUH OMbITa
WH)KEHEPHBIX 3KOJIOTMYECKHX pacu€ToB MO MpobiIemMaM, CBI3aHHBIM C TPOU3BOICTBEHHBIM
HKOJIOTMYECKHUM KOHTPOJIEM, IPOBOIUTCS MO3TAITHBIM pacueT KOHTPOJILHOTO MpUMepa Mo TeMe
MIPAKTUYECKOT0 3aHATHA. TeMbl MpaKTUUECKUX 3aHATHI npuBeaeHsl B Paznene 3.2 Paboyei
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nporpaMmmel. @opMma NpeCTaBICHUS UCXOIHBIX TAHHBIX A7 pacyéra u opopmileHus: pe3yIbTaToB
pacuéra npuBenensl B [Ipunoxxenuu 3.

Janee nomyueHHbIe pacu€THBIEC PEe3yIbTaThl 00OCYKIAIOTCS C MO3UIIUNA UX UCIIOJIb30BAHUS JUIS
OLICHKH Y MPOTHO3UPOBAHMS COCTOSIHUS OKPYKAIOUIEN ITPUPOAHON Cpelbl U MPAKTUKHU
MIPOU3BOJCTBEHHOI'O SKOJIOTHYECKOTO KOHTPOJIA.

Jlns 3aKperuieHns OJTyYEeHHbBIX 3HAHUW U HABBIKOB Pacu€Ta Ka)bIM MaruCTPaHTOM
BBIIIOJIHSIETCS] MHAUBUYAJIbHOE JJOMAIIHEE 33JIaHUE 110 TEME MPAKTUYECKOTO 3aHITHUSA C
00CyXICHUEM TOJIYYCHHBIX Pe3yJbTaToB. [lepeunu HHAMBUAYaTbHBIX 3aaHUI PUBEICHBI B
yaeOHoM nocobuu [ 8] u meroanueckom ykazanuu [9] (Cwm. [Ipunoxenue 2).



57

punodicerue 13
IIpoToKoJ1 IKCIEPTU3BI COOTBETCTBHUSI YPOBHS TOCTHKEHHUS CTYTE€HTOM (®.U.0.) 3aMJIaHUPOBAHHBIX Pe3yJIbTATOB 00yUeHH s
no JucuunauHe «MeToJbl ¥ TPUOOPEI KOHTPOJISL OKPYIKAIOMIEH Cpebl»

CTpyKTYpHBIE 3JIeMEHThI 32JaHUI 10 JUCHUIIIIUHE

(&) (S} o ] I
) = ) = 8 = =
o = £ z |6 E o-|s8z 8 EgZd=g| T o~
Ilepeyenbs KOMNeTEHUMH MO TUCHUAIIJIMHE 5o S B 53 52 ¥z 03 o B F a; 2 'Q = o
2 EE o FEoE mblo2H =E psodga Q Q
S5§ Z |2z8§ eF|EEg Z g5csdgs| g &g
2 ¢
S o o O 8 =E& |5 »E% S EE 4955 = Q
259 & |£g9+F=|gcq E BE5g89&Z8| 8 aa
M = ) £ = s [© a &l M
O M ™ P = =
Buner CPC, npexycmoTpenHbie pabodeit mporpaMmoit Bompocsl
JOUCIMIIIIMHBI K 3a4€Ty

[T1K-10 - cnmocoGHOCTh aHAIM3UPOBATh, ONTUMH3HPOBATH U
NPUMEHATh COBPEMEHHBIE WH(OPMAIIMOHHBIE TEXHOJIOTUU X X X X X
IPU PELICHNH HayYHBIX 3a/1a4

[IK-12 - CcrHocoOHOCTh WCHOIB30BaTh COBPEMEHHYIO
M3MEPUTENILHON TEXHHUKY, COBPEMEHHBIE METOJIbI U3MEPEHUS X X X X X

IlIkana onueHMBAHUSA:

Bugst CPC onennBaioTcst Mo CBOEBPEMEHHOCTH M KaudecTBY BhIoJHEHHUs (1o 50 GaytoB). OTBETHI Ha BOMPOCHI, pELICHMs 3aad,
MPUBEACHHBIX B DK3aMECHAIIMOHHOM OWJIETE MJIM NPH Clade 3adeTa WM pe3ysibTaThl TecTUpoBaHus (10 50 OamioB) OleHKa CTyIeHTa 3a
MPOMEKYTOUHYIO aTTECTALUIO IO y4eOHOW JUCLUUIUIMHE, TPOCTaBiIsgeMas B BEIOMOCTh U 3a4€THYIO KHMXKKY, ONPEAessIeTCsl 10 cymMe Oalios,
HaOpaHHOW 1O TPHUBEAEHHBIM OIIEHHBaeMbIM 3JeMeHTaM. PopmupoBaHue oreHKu: oT 80-100 GamnoB — «oriamuHO»; 0T 65-80 OammoB —
«xoportioy; ot 50-65 6aIUTOB — «yIOBIETBOPUTEIHHOY»



