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Paboyasa nporpamma gucumnivHbl «MOHUTOPUHT 6e30MacHOCTU» A1 00y4aroLLmMXCcs No
HanpasneHnto nogrotoskn 20.04.01 TexHocgepHas 6e30MacHOCTb, MarucTepckoi MporpaMmbl
«QKonormyeckas 6e30MacHOCTb», COCTaB/ieHa Ha OCHOBaHUM PefepabHOro rocyfapCTBEHHOr0
obpas3oBaTe/slbHOro CTaHJapTa BbICLLEro o06pa3oBaHWA - Maructpatypa Mo Harpas/iEHUIO
noarotoBky 20.04.01 TexHocepHas 6€30MacHOCTb, YTBEPXKAEHHOIO NpuUKazoM MUHUCTEPCTBA
HayKun 1 BbICLLEro obpasoBaHusa Poccuiickoin ®epepaummn ot 25 mas 2020 r. Ne 678, Mopsaaka
opraHu3aumMn 1 OCYLUECTB/IEHUA 06pa3oBaTe/lbHON [AeATe/IbHOCTU N0 06pa3oBaTe/lbHbIM
nporpamMmMam BbICLLEr0 06pa3oBaHmMs - nporpaMmamM 6akanaepuara, nporpaMmmam CneyuanTera,
nporpammMamMm MaructpaTypbl, YTBEPXAEHHOro MnpukasoMm MWHUCTEPCTBA HayKW M BbICLLUEro
obpasoBaHua Poccuitickorr Pepepaumm ot 06.04.2021 r. Ne 245 (C W3MEHEHUAMU W

[LOMOSTHEHNAMM), B COOTBETCTBMU C YHEOHbIM N/1aHOM, YTBEPXKAEHHbLIM YUYeHbIM coBeToM PIBEOY
BO «[oHIY» ana Habopa 2024 ropa.

PaspaboTumnk:
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METpPOIOrnn n akonorum um. W.J1. fosxa,

KaHA. P13.-MaT. HayK, CT. Hay4H. COTp.

Paboyas nporpamma ogo6peHa Ha 3acefiaHny Kadeapbl pr3nKu
HepaBHOBECHbIX MPOLIECCOB METPOOrM 1 akonorum um. W.J1. Moexa
MpoTtokon o1 26.03.2024 r. Ne 17

3aBefytoLLmMiA Katheapol MN.B. AcnaHos
COI'MMACOBAHO:

N.0. feKkaHa M3NKO-TEXHNYECKOTO (haKy/bTeTa C.A. ®omeHKo
28.03.2024 1.

YuebHO-MeToAMYECKAs KOMUCCUSA (DU3NKO-TEXHUYECKOrO (PaKy bTeTa.
lNpoTokon o1 27.03.2024 r. Ne 2.
Mpeacenatens B.H. KoTeHko

PYKOBOAMTENb OCHOBHOV NPO(ECCOHANBHOA

06pasoBaTe/IbHOI Nporpammbl,
[0L., KaH,. (u3.-MaT. HayK, CT. HayuH. COTp. I\/I S M.B. AcnaHos
26.03.2024 r.
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1. MECTO JUCLIUIIJINHLI B CTPYKTYPE OEPA30BATEJIbHOM [TPOI'PAMMEBI

1.1. TpebGoBaHus K NmpenBapUTEIbHON MOATOTOBKE O00YyYarOLIMXCs, MPEALIECTBYIOINE
U COIYTCTBYIOIINE JUCLUIIINHBL, HA KOTOPBIX OCHOBBIBAETCS U3yYEHUE JAHHOM:

JUCHMIUIMHBL ~ TporpamMmbl  OakanmaBpuata:  «YTpaBieHUE TeXHOC(EPHOIt
0e30MacHOCTbION, «TeopeTHYeCKnue OCHOBBI 3aLUThI OKPY>KAIOILEH CPEbD»;

JUCLHUIIIMHBL TPOrpaMMbl MarucTparypsl: «MeToabsl HaydHbBIX MCCIECJOBAHUNA B
TexHocpepHoi OezonacHocT», «HayuHo-uccnenoBarenbckas padboTa (IoIy4eHue NepBUUHBIX
HaBBIKOB HAYYHO-HCCIIE0BATEIILCKON paboThI)».

1.2. JlucuuiuimHbl, KypcoBble paOOThl U MPAKTUKH, JUIS KOTOPBIX OCBOEHHE IAAHHOM
JTUCLIUTUTMHBI HE00XO0AUMO KaK MPE/IIIeCTBYIOIIEE:

«Opranuzanys B3aUMOACHCTBUSL C TOCYIAapPCTBEHHBIMU CIy)X0aMHM 10 0O€CleYeHUIo
IKOJIOTMYECKON  Oe3omacHoCcTH», «OCHOBHBIE METOJbl 3KOJOTU3ALMU  [POMBIIIJIEHHOIO
IPOM3BOJICTBAY, «JInlleH3upoBaHue U cepTU(UKaLUs B 001aCTH SKOJIOTHYECKON 0€30I1aCHOCTH Y,
«Opranusanus aestensHoctu TIIK», «TexHonoruu nepepaOOTKHM OTXOJ0B IMPOU3BOJACTBA U
notpelieHus», «JKcrnepTu3a 3KoJorndeckol OezomacHocTu», IIpoM3BOICTBEHHAs MpPAaKTHUKA:
Hay4yHO-UCCleloBaTeNbcKast padora, [Ipon3BojcTBeHHAs MpaKTUKa: NPEIUIIIIOMHAs MPaKTHKa,
BeinonHenye u 3amunTa BbITYCKHONW KBaTM(HUKAIIMOHHON paboThl (MarucTepckas AUccepTarys).

2. OIMMCAHUME AMCLUITIIMHBI

2.1.  OOmas xapakTepucTUKa

3Ha4yeHue MoKa3ares
20.04.01 TexHochepHas 6€30MaCHOCTD
(Marucrepckas mporpamMma: DKoJIoTH4ecKas
0€30MmacHOCTbD)
b1.B.O/1.2 MoHHuTOpHHT 6€3011aCHOCTH

HaunmenoBanue nokasaresis
Ha3zBanue oOpa3oBaTebHON IPOrpaMMBl

[Iudp u Ha3BaHKE B COOTBETCTBUU C
y4eOHBIM TUTAHOM

Yactb 00pa3zoBaTeNbHOM MPOrpaMMBbl

BapuaTupHast yacTh (0€3a/IbTepHATUBHBIC
TACITUTUTIHBI )

KonuuectBo 3aueTHBIX equHULL / BCETO 4YacoB 6/216

2.2.  Pacnpenenenue yacoB o hopMam 1 epuoam o0ydeHHsI

Oo11ee KOTMYECTBO YACOB
®dopma o | B €aMoCTOsI-
00yueHus & 8 JIEKIU- mabopa- | MpakTH- | TEIbHON BCEro ®opma

* § OHHBIX TOPHBIX YECKUX paboTsr + KOHTPOJIA

KOHTPOJIb
Ounas 1 34 - 17 165 216 DKk3amMeH
3aouHas 1 6 - 4 206 216 DK3aMeH

3. HEJIN JUCHATIIINHBI
dopmMupoBaHHe Yy  MarucTpoB IMOHWUMAaHUS  3aJa4  MOHUTOPUHTA  0E30MacHOCTH

MPOMBIIUICHHBIX OOBEKTOB U CEIUTEOHBIX TEPPUTOPHI, KaK HEOThEMJIEMON YacTH Hay4YHBIX
HCCH@HOB&HHﬁ, HaIpaBJICHHBIX Ha OGGCHG‘-IGHI/IG 6€3OHaCHOCTI/I MPOMBIINIJICHHBIX OGBGKTOB )41
MIPOLIECCOB; M3YYEHHE METOJUK MOHUTOPUHTA TakuX OOBEKTOB, MOHMMAHUE HUX OCOOEHHOCTEH U
XapaKTEPHBIX CBOMCTB, ONPEICICHNUE U aHAIN3 KOTOPBIX HEOOXOUM JUIsl IPUHATHS YIPABICHYECKIX
pelIeHU.
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4. KOMITETEHIIMN OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHMA KOMITOHEHTA OBPA3OBATEJIBHOU ITPOI'PAMMBI, X NTHAMKATOPEBI
N IINTAHUPYEMBIE PE3VJIBTATBI OBYUEHU A

4.1. KomnereHuuu

OIIK-2 CniocoGeH aHaJIM3UpOBaTh M MIPUMEHSATH 3HAHUS U ONBIT B chepe TexHochepHoit
0e30MacHOCTH ISl pelIeHUs 3a/1a4 B MPOPECCHOHANBHON AESITETbHOCTH

4.2.  VuaukaTopbl KOMIETCHIHA

OIIK-2.1 OcymecTBisieT MOHUTOPHHT 3()(PEKTUBHOCTH MTPOU3BOACTBEHHOTO KOHTPOJIS

OIIK-2.1.1 3HaTe METOAMKY OCYIIECTBICHHUS MOHUTOpHHTa 3(hdeKTuBHOCTH
IIPOU3BOJICTBEHHOTO KOHTPOJIS

OIIK-2.1.2 peann3oBbIBaTh Ha MPAKTUKE OCHOBHBIE IOJIOKEHUS METOAUKU OCYILIECTBIICHUS
MOHHUTOPUHTA 3PPEKTUBHOCTU MTPOU3BOJCTBEHHOIO KOHTPOJIS

OIIK-2.1.3 peanu3oBbIBaTh Ha MPAKTHKE IIOJOKEHUSI METOJMKH OCYIIECTBICHUS
MOHHUTOPHUHTA YPPEKTUBHOCTU MTPOU3BOJICTBEHHOTO KOHTPOJIS C yUeTOM crieun(puku oobeKkTa

4.3. PesynbraTsl 00y4eHUs
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OIIK-2.2.1. 3Haer cnocoObl OCYIIECTBICHUS aHAIW3a W CHHTE3a, KPUTUUYECKOTO
MBIIUICHHS, 000OIICHNS, TPUHITHS W apTyMEHTHPOBAHHOTO OTCTAWBAaHUS pEUICHUS B cdepe
MOHHUTOPHHTa 0E30MACHOCTH MPOMBIIUICHHBIX O00BEKTOB M CEIMTEOHBIX TEPPUTOPHIA, CIIOCOOBI
MOJICTTMPOBAHUSI PA3BUTHUSl OMACHBIX CHTYAIlWid, YIPOIICHHUS CIOXKHBIX 3a/1a4, aJeKBATHOTO
NPe/ICTaBICHUS PE3yIbTATOB MCCIICIOBAHNMN, CPABHEHHSI, UCTIOIH30BaHUS U3BECTHBIX PEIICHHI B
HOBOM TIPUJIOKEHUH C YI€TOM OCOOCHHOCTEH 00BheKTa, KAaueCTBEHHOW OIIEHKH KOJMYECTBECHHBIX
pe3ysIbTaTOB, OCHOBHBIE CIIOCOOBI M ATAIIbI OPraHU3alud MOHUTOPUHTA B TEXHOCheEpe.

OIIK-2.2.2. YMeeT OCYIIECTBIATh aHAIN3 M CUHTE3, KPUTUIECKH MBICIUTH, 00001IaTh,
NPUHUMATh U apTYMEHTHUPOBAHHO OTCTaWBaTh PEHICHHS B cPepe MOHUTOPUHTA OE30MaCHOCTH
MPOMBINIJICHHBIX OOBEKTOB W CEIUTEOHBIX TEPPUTOPUI, MOJEIHPOBATH PA3BUTHE OIACHBIX
CUTYallMid, YIPOIIaTh CIOXHBIC 33a]]aud, aJeKBAaTHO MPEJACTABIATh PE3yJbTaThl HCCICIOBaHUMH,
CPaBHHBATh, HCIIOIH30BATh U3BECTHHIC PEIICHHSI B HOBOM MPUJIOKEHUH C yYETOM 0COOEHHOCTEH
00BbEKTa, KAYECTBCHHO OIICHUBATh KOJHYCCTBCHHBIC pE3YJIbTaThl, WX MaTEMAaTUYCCKH
(GbopMyIMpOBaTh, MOJEIHPOBATh PA3BUTHE OIACHBIX CUTYAIlUH, YIPOIIATh CIOXKHBIC 3aJ[a4H,
aJICKBaTHO MPEICTABIATh PE3yJbTaThl HCCIICAOBAaHUI, CpPaBHUBATh, WCIOJIb30BATh H3BECTHHIC
pelIeHUsT B HOBOM IPWJIOKCHHH C YY4E€TOM OCOOCHHOCTEH OOBEKTa, KAa4eCTBEHHO OIICHHBATH
KOJINYECTBEHHBIE PE3YIbTAThI, X MATEMAaTHYECKU (POPMYIIUPOBATH.

OIIK-2.2.3. Bnazmeer CIOCOOHOCTBIO MOJEIMPOBATH PA3BUTHE OMACHBIX CHTYalUH,
yIPOIIATh CIOXKHBIC 3a]1a4H, aJCKBATHO MPEICTABIATh PE3YJIbTaThl UCCIICIOBAHUMN, CPAaBHUBATD,
UCIIOJIb30BaTh U3BECTHBIC PEIICHUS B HOBOM IPHIIOKCHHH C YU4ETOM OCOOCHHOCTEW O0O0BEKTa,
Ka4eCTBEHHO OIICHUBATh KOJWYECTBEHHBIC PE3YJIbTaThl, UX MaTeMaTHYeCKu (OPMYIHPOBATH
CIIOCOOHOCTBIO OpPTaHM30BBIBATH KOMIUICKCHYIO CHCTEMY MOHHUTOPWHTA B TEXHOCHeEpe U
aHAJTM3UPOBATh €ro PE3yJIbTaThl, COCTABJISTh KPATKOCPOUHBIC M JIOJTOCPOYHBIC IPOTHO3BI
Pa3BHUTHS CUTYAI[MH, MOJICTUPOBATh PA3BUTHE OMACHBIX CUTYAIIMHA, YIIPOIIATh CJIOXKHBIC 3a/1a4H,
aJICKBAaTHO TPEJICTABIISAThH, CDABHUBATH.

5. ITPOTPAMMA JTUCHUITJIMHBI

Ha3Banue Temsl Kpartkoe coneprxanne TeMbl
(BOTIPOCHI TEMBI)

Paznen 1. Mouutopunr 6e30macHOCTH

Tema 1. MoHUTOpHHT 1.1. lenu, 3amaum, STarsl, CTPYKTYpa, HHHOPMAIMOHHOE
0€30MacHOCTH obecrieyeHne; BONPOChl 0€30MaCHOCTH HOBBIX TEXHOJIOTUH
W MaTepuaJIOB; MPOTHO3bI, PHUCKH, yIepo
Tema 2. 2.1 DkcneprHas, HaA30pHas M MHCIEKIMOHHO-AyIUTOPCKAs
Bupl s3x010rnueckoro JeSTeIbHOCTh, TpaBa W OOS3aHHOCTH TOC. HMHCIEKTOPA,
KOHTPOJIA rocyAapCTBEHHBIN JKOJIOrMYECKU I KOHTPOJIb (I'OK);

IIPOU3BOICTBEHHBIN 3KOJIOTUYECKUI KOHTPOJIb (IT3K);
00IIeCTBEHHBIN IK0oNornyeckuii KonTposb (00K

Pa3znen 2. MOHUTOPUHT BO3YILIHOM CpEbI

Tema 3. Uctounnkun  3arps3HeHus ~— atMocdepbl;  Kiaccupuxamms

Boznyx xak 00beKT aHamM3a 3arpsA3HUTEIIEH BO3AyXa
Tema 4. Cnoco0s1 0TOOpa mMpod BO3IyXa B JKUIKHE CPEIbl; HA TBEPABIC
Cnoco0bl 0oTO0pa po0 Bo3ayXa U | COpOEHTBI;  XEMOCOpOLHMS; B COCYAbl  OrpaHHYEHHOMN|
arnmaparypa BMECTUMOCTH; Ha QWIBTPHL, B OXJI&XKIAEMble JIOBYIIKH,
Mooy IuTEH pacxona. Ammaparypa: pacxooMepHl,

acTUpaIlMOHHbIE YCTPOCTBA

Tewma 5. AKTHBHAS Y TACCUBHAS JO3UMETPHUS
WHnuBHTyanbHas TO3UMETPHS

Pazgen 3. MOHUTOPUHT BOJTHOM Cpe/ib

Tema 6. Bona kak 00bekT aHanmu3a | VICTOYHUKK — 3arps3HEHHM; KJIACCH(DUKAIUS  CTOYHBIX  BOJI;
MPUHIUIIBI OXPAHbI BOJOEMOB OT 3arpsi3HEHUN
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Tema 7. [Ipo6ooTbOop Box

O6mme tpebosanms, HJI; xmaccudukamus mpod; cTaHIapTHBIC
o0pa3upl; BeIOOp MecTa OTOOpa, YacTOTHI M BpPEeMEHH OTOOpa;
OYHKTBI ~ KOHTpOJS;  TeXHMKa  OTOOpa;  XpaHEHHE Wl
TPaHCHOPTUPOBKA MPOO; 6e30MacHOCTh

Pazgen 4. MOHUTOPHHT COCTOSIHHS TIOYB M MECT XPaHEHHUS OTXOJIOB

Tema 8. [IpoGooTOop mous

33Fp$[3H€HI/ISI IMMOYBbI; BHUJAbI KOHTPOJIA, HH, OLICHKa CTCIICHHY
3arpsA3HCHUsA; TEXHUKA 0T60pa.

Tema 9. Konrpois B obactu
oOpalleHus ¢ 0TX0aMu

OcHOBHBIE TpeOOBaHWS TPU OpPraHU3aUA MOHHTOPHHTA
0e30macHOro 00paIIeHNs ¢ OTX0aMH, KOHTPOJIb.

Paznen 5. MeTo/ibl U TEXHUKA MOHUTOPUHTA

Tema 10. InddepernmanbabIe
METO/IBI

Xpomatorpaduss. DoToMeTpus. IDICKTPOXUMUUCCKAE METOIBI.
Pagnomerpusi. Macc-criekTpockonus

Tewma 11. HTErpanbHbIe METOABI

buotectupoBanue. buonnaukauus

Paznmen 6. Merponoruueckoe odecrieueHne MOHUTOPHHTA

Tema 12. IlorpentHoct ananusa

CrnyuaiiHasi, cucTeMaTudeckas, CyMMapHast

Tema 13. TpeGoBanus K
nmabopaTopHO- AaHATTUTHYECKON Oaze

Cpencrsa U3MEpEeHMUs; METOJIUKH; o0opyI0BaHMe,
aTTeCTalMOHHBIC TPEOOBAHUSL.

6. CTPYKTYPA U COAEP)KAHUE AUCLUIIIIMHBI

6.1. dopma obyuenus — ouHasi, kypc — 1, cemectp — 1

HanMenoBaHus pa3zienoB U TeM Rosmriectso 1acos
Jlex. | Jla6op. | Ilpakr. | CPC+K | Beero

Tema 1. MoHUTOPHHT GE30MIACHOCTH 2 - 1 12 15
Tema 2. Bujisl 9K0JI0THYECKOT0 KOHTPOJIS 4 - 1 14 19
Hroro mo Pasneny 1. 6 - 2 26 34
Tema 3. Bo3ayx Kak 00bEKT aHaM3a 3 - 1 12 16
Tema 4. Crioco0bl 0TOOpa pod Bo3ayxa U 2 - 2 14 18
anmaparypa
Tema 5. UuauButyanbHas 103MMETPHS 2 - 1 12 15
Hroro mo Pasneny 2. 6 - 4 38 49
Tema 6. Bosia kak 00BEKT aHAIN3a 3 - 1 14 18
Tema 7. I[Ipo60oT6GOp BOI 2 - 2 12 16
Hroro mo Pasneny 3. 4 - 3 26 34
Tewma 8. ITpoGooTOOp MOYB 2 - 2 12 16
Tema 9. KoHnTposib B 001acTH 00pamieHust ¢ 4 - 2 14 20
OTXOJIaMH
Hroro no Pazaeny 4. 6 - 4 26 36
Tema 10. TuddepeHnnanbHbie METOIBI 3 - 1 12 16
Tema 11. MHTErpaibHble METOIBI 3 - 1 12 16
Hroro no Paszgeny 5. 6 - 2 24 32
Tema 12. TTorpemHoCTH aHATH3a 2 - 1 12 15
Tema 13. TpeGoBanust K 1a00paTOpHO- 2 - 1 13 16
aHAINTUYECKOH Oaze
Hroro no Pazaeny 6. 4 - 2 25 31
HUTOrO: 34 - 17 165 216




7. OLEHOYHBIE MATEPHAJIBI (CPEACTBA) UL TEKYIUEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoibHBIE BOIPOCHI
1. Onpenenennie SKOJIOTMYECKOr0 MOHUTOPHUHIA, OXPaHa MIPUPOAbI, KOHTPOJIb U
ynpasiienue. Llenu u 3agaun, TUIBL, CTPYKTYpa, YyPOBHU MOHUTOPHUHTA.
2. O01as opraHu3alMoOHHAs U TEXHUUYECKasi CTPYKTypa CUCTEM MOHUTOPHHTA.
3. Kpartkast xapakTeplCcTHKa U OCOOEHHOCTHU MOJICUCTEM MOHUTOPUHTA C TOUKH
3peHusl KOHTPOJISI OCHOBHBIX 3arpsI3HSOIINX BEIIECTB.
4. CTpyKTypa HalMOHAJILHOM CUCTEMBI MOHUTOPUHTA. [IpOMBIIIIIEHHBIE CHCTEMBI
KOHTPOJISI OKpY>KaroIien cpeasl. 'opoackue CUCTEMBI KOHTPOJIS OKPY>KAIOLIEN CPEBl.
PernonanpHbpie  CHCTEMBI  KOHTPOJS  OKpYyXKawIied cpenbl. [mobanbHas cucrema
MOHHUTOPHHTA.
5. TUnoBbIE CTPYKTYpPBI U3MEPUTENIBHBIX KaHAJIIOB CUCTEM MOHUTOpHHra. O1ieHKa
HOTPEIIHOCTH U3MEPUTENBHBIX KAHAJIOB CUCTEM MOHUTOPUHIA B PEAIbHBIX YCIOBHIX
AKCIUTyaTaluu.
6. KocMudeckuii 3K0JIOTMYECKUA MOHUTOPUHT .
7. Kputepun OLIEHKH COCTOSHUS OKpY Karolei cpebl. OCHOBHBIE ITOKA3aTeNN
KayecTBa MPUPOJIHBIX U CTOYHBIX BOJ.
8. OcHOBHbIE TPeOOBaHUS K CUCTEMAaM MOHUTOPHHIA BOJBI BCEX YPOBHEM.
TpeboBaHus K CpeCTBAM U3MEPEHHUS, HCIIOIB3YEMBIM B CUCTEMAaX KOHTPOJISI COCTOSHUS
OKPY’KAlOIEH Cpe/ibl.
9. OcHOBHBIE MTOKA3aTeNu KayecTBa NPUPOIHBIX U CTOYHBIX BoA. Kiaccudukarms
METOJI0B KOHTPOJISI OCHOBHBIX IIaPAMETPOB BOJIBI.
10. IIpuGopbl MOHUTOPHHTA TEMIIEPATYPHI.
11. Meroasl MOoHUTOpHUHTA NaBienus. [I[punimn aeicTBrs npubopos.
12. Onpenenenue ob11ero conecoaepx aHus Boabl. MeToabl U pruOOpbl KOHTPOJIS
AIIEKTPOIIPOBOAHOCTH BO/bI. KOHTaKTHBIE M1 OECKOHTAKTHBIE METO/IBI.
13. KoHayKTOMETpHUYECKIE METOIbI JUCTIEPCUOHHOTO aHAJIN3A.
14. Metoas! quankoMeTpuu. YacTOTHBIE METOIbI (METOIbI OMEHUHA).
15. Metoasl 1 iprOOpPHl HOHOMETPUUECKOTO aHATHM3a BOJIBI.
16. BonpTamMnepoMeTpusi B MOHUTOPUHTE BOJIBI.
17. OnTryeckre METO bl U TPUOOPHI KOHTPOJIS TApaMETPOB MPUPOAHBIX U CTOUHBIX
BOJ.
18. IIK - meTtoapl. @OTOKOIOPUMETPUUECKUE METO/IBI.
19. CriocoOs1 0TOOpa MPOOkI I AaBTOMATHYECKOTO aHAIIN3a BOJIBI.
20. CTpyKTypa 1 OCHOBHBIE€ XapaKTEpUCTUKH aBTOMATHYECKUX CUCTEM KOHTPOJIS
KayecTBA NPUPOJIHBIX U CTOYHBIX BOJ.
21. ABTOHOMHBIE ABTOMATUYECKNE CTAHIIUU KOHTPOJISI KA4eCTBA BOJBI.
22. CtpykTypa 1 0COOEHHOCTH CUCTEM KOHTPOJISI BOJ MOPEH U OKEaHOB.
23. Bupl 5K0I0rH4ecKoro KoHTpoJisi: rocyaapcrsennbiit (I'9K); nponsBoacTBeHHbIN
(IT9K); obmecTBennsiit (OOK).
24. OcHOBHBIE 3arpsi3HATENH BO3Ayxa. Kimaccudukamnmst MeTo10B H3MepeHus
KOHLIGHTpAllUM  3arpsA3HAIONIMX  BEIIECTB B aTMOCc()epHOM  BO3AYyXE M BO3JyXe
IIPOU3BOJICTBEHHBIX
MOMEILEHUN U TEXHOJIOIMYECKHUX TIOAA0K.
25. OCHOBHBIE IPUHILIMIIBI IOCTPOECHMSI CHCTEM KOHTPOJIS 3ara30BaHHOCTH Ha
IPOMBIIUIEHHBIX NPpeAnpusATUsX. [IpaBuiia KOHTPOJIs BEIOPOCOB.
26. TenoBbie METOBI U IPUOOPHI KOHTPOJIS 3arpsi3HEeHus Bo3ayxa. O6macTh nux
MCIOJIb30BAHMS U OCHOBHBIE XapaKTEPUCTHUKHU.
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27. DIEKTPOXUMUUYECKUE METOIbI U TPUOOPHI KOHTPOJIS 3arps3HEHUN B BO3TyXe.
O061acTh UCMIOJIB30BAaHMS M1 OCHOBHBIEC XapaKTEPUCTUKH. TBEPAOIIEKTPOIUTHBIE CEHCOPHI.
28. Ontuueckue MeToAbl MOHUTOPHUHTA 3arPS3HEHUM BO3IyXa.

29. [TnaMeHHO-NOHU3AIIMOHHBIN METO

30. ITpo6ooT6op 1 MPoOONOArOTOBKA (TI0 KOMIIOHEHTaM OKPYKAIOIIEH CpesIbl) —
MecCTa, MePUOJUYHOCTb, BUJIbI, CIOCOOBI 0TOOpa, MOPSAA0K 0OpMIICHUS PE3YIbTaTOB, 0COOEHHOCTH
U T.J.

31. OcHoBHBIE cITOCOOBI OTOOPa MPOO BO3ayXa (B KUAKUE CPEIbI, HA TBEPIbIE
copOeHTHl, Ha QUIBTPHI U T.J.).

32. Ha yem 6azupyetcst obocHoBanue [1JIK 3arps3usrommx Bemects B mouse? 33.
[Topsimok or6opa mpod Bo3ayxa u onpeaenenue [1/IK c.c. u IIJIK m.p.

34. KakoBbI 0COOCHHOCTH JUCTAHIIMOHHBIX METOJ/IOB aHAJIN3a OKPYKaroIeh cpebl?
35. UnpuBuayanbHas ak THBHAS M TTACCUBHAS IO3UMETPHSL.

36. Anmapatypa st oT60pa npo0 Bo3ayxa (modyauTenu pacxo/ia, pacXoIoMephl,
acHUpalMOHHbIE YCTPONCTBA).

37. O0umit 0630p METOIOB XUMUKO-aHATUTHIECKON JUATHOCTUKH.

38. I'azoBas xpomarorpadusi.

39. CpaBauTe QYHKIIMOHAIBLHBIE OCOOCHHOCTH T'a30aHAIM3ATOPOB U CUTHAJIU3aTOPOB.
40. Kakuie TUIIBI JETEKTUPOBAHUS IPUMEHSIOT B Fa30BOM XpoMaTorpaduu, KakoBbl UX
0COOEHHOCTH?

41. Xpomatorpaduueckue JeTeKTOPHI.

42. KauecTBeHHBIH M KOJUYCCTBEHHBIN XpOoMaTOrpapuuecKuii aHam3.

43. Kmaccudukanus xpomatorpadudecKux METOI0B.

44. doromeTpus.

45. Yem oTanuaeTcs CeKTpoPOTOMETPUUYECKHI METO/ aHalIn3a 0T (POTOMETPUUYECKOT0?
46. DNeKTPOXUMHYECKHE METO/Ibl, TOTEHLIHOMETPHSI.

47. Jlo3uMeTpHs U pauOMETPHSI.

48. buonmornueckue MeTo bl (OMOMHINKALINUS U OMOTECTHPOBAHMUE).

49. 3mepeHne KOHIIEHTPALUK BPEIHBIX BEIECTB HHINKATOPHBIMUTPYOKaMHU.

50. Ananmu3aTtopsl TPOU3BOACTBEHHBIX MTOMEIIEHUH.

51. O6uue TpeGoBaHus K BEIOOPY MecT 0TOOpa Mpob BO3yXa U K YCTAHOBKE

JATYNKOB aBTOMAaTHYECKUX aHAIN3aTOPOB KOHTPOJISI BO3IYITHON CPEJIbI.

52. Metposnoruueckoe o0ecreyeHre HK0JI0rHueCKOro MOHUTOPUHTa.

53. Kakue metposiornueckre TpeOoBaHUs MPEAbSBIAIOTCS K 3KOAHATUTUYECKOMY
obopynoBanuio?

54. ABTOMaTHYECKHE CUCTEMBI KOHTPOJIS 3arpsi3HEHUs Bo3ayxa. CTallmoHapHbIE U
NePeIBUKHBIC CTAHIIMH KOHTPOJIS.

55. AnmapaTHoe 1 mporpaMMHOE 0OecIlieueHne CHCTEM MOHUTOPUHTA BO3TyXa

7.2.  Tewmbl MHIUBUYaTbHBIX 3aJaHUMA

1. Opranuzanusi TPOU3BOJCTBEHHOTO KOHTPOJS MPOMBIIIICHHOW Oe3omacHocTH (110
OTpacJisiM, B COOTBETCTBUU C TEMOIN MarucTepcKon AuccepTaliim)

2. OueHka M MPOTHO3 COCTOSIHMS HCCIEAyeMOro oObekTa (B COOTBETCTBHMM C TEMOH
MarucTepcKou quccepTanumn)

3. OueHka pucka HccienyeMoro oOBbekTa (B COOTBETCTBMM C TEMOW MarbucTepcKoi
JUCCEePTAIIH)

4. DKOIOro->KOHOMHYECKAasi JKCIEepPTHAash OIEHKAa COCTOSHHS HCCIEeIyeMOro oO0ObekTa (B
COOTBETCTBUH C TEMOM MaruCTEPCKON JUCCEPTALIHH )

5. Meroasl U cpelcTBa MOHHTOPHUHTA HMCCIEAYeMOro OOBeKTa (B COOTBETCTBUU C TEMOM
MarucTepCKOM TUCCePTAILINHN )

6. MexayHapoIHBIi ONBIT OpraHM3allMM CUCTEMBl MOHMTOPHMHIA IPOMBIIUIEHHOM
0€30MacHOCTH
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8. PACITPEAEJIEHME BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIIMECA

OO0mias oleHKa 3HAHWK O0ydYaroIMXCs MO JUCHUILIMHE TpoBoauTcs mo 100-6amipHOM
HIKaJie MCXOJs M3 MaKCUMyMa, MPHBEIEHHOro B Tabmuie Huxke. OpraHu3alMOHHO-y4eOHas
paboTa B ayAMTOPUU OIICHUBACTCS HAa OCHOBE TAaKUX KPUTEPHEB KAK IOCEIIAEMOCTh 3aHITHH,
CBOEBPEMEHHOE M Kaue€CTBEHHOE BBIMOJHEHUE JIOMAIIHUX 3aJaHuil, aKTUBHOCTb BO BpEMs
MIPOBEICHUS JIA0OPATOPHBIX 3aHATHN (ydacTHe B OOCYXKICHHHM TEKYIIEro W MPOHIECHHOTO
MaTepuaia, pelieHue 3aja4 u T.I1.).

8.1. Cemectpl

MaxkcumanbHoe
Howmepa paznenos Buapr pabot
KOJIMYECTBO 0aJIIOB
OpranuzannoHHO-y4eOHas padoTa B ayIUTOPUHU 10
CamocTtosrenbHas paboTa
5
CamocrosrenbHas pabora 5
1-6 CamocrosiTenpHas pabora 5
OTBeT Ha TeCTOBbIE BOMPOCHI (110 2 6ajuia 3a Kax bl 20
MPAaBUJILHO OTBEUEHHBIN TECT)
CamocTrosTrenbHas paboTa (BbIITIOJHEHUE 5
JIOMAILTHUX 3aJIaHU)

HUTOI'O 50
DK3aMeH 50
OO01muii UTOT 32 CEMECTp 100
CooTBeTCcTBHE 0AIIJIOB OIICHKE
O1ieHKa 110 MATUOAIIEHOM IIKaje
KonnuecTBo Gamios v
s 100 ECTS | Dksamen, muddepeHnnpoBanHbIii 3auer
3a4eT
90-100 A OTJIMYHO 3a4TCHO
80-89 B 3a4TCHO
75-79 C XOpOILO 3a4TEHO
70-74 D 3a4TCHO
60-69 E yIIOBJIETBOPUTEIHHO S—
35-59 FX HE 3a4TCHO
0-34 = HEYJIOBJICTBOPUTEIHHO P —

9. OBECIIEUEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA AJIA JIULL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMMU 3/10POBbBA 1 MTHBAJIN/IOB

B xoze peanu3anuu TUCIUILTAHBI UCIIOIB3YIOTCS CIICIYIOIIHE JTOTIOTHUTEIBHBIC METO B
00y4YeHHsI, TEKYIIEr0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAIlUU O0YYaroIINXCs B
3aBUCUMOCTH OT WX MHAUBHUIYATEHBIX OCOOCHHOCTEH:

1) JUTSL CIIETBIX U CIIA00BUISIINX
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— JeKIH Oo(GOPMIIIOTCS B BHUJAE JJIEKTPOHHOIO JOKYMEHTA, JOCTYIIHOTO C
IIOMOIIBIO KOMITBIOTEPA CO CIELUAIU3UPOBAHHBIM IIPOrPAMMHBIM 00€CIIEYEHUEM;

— JUIs  BBINOJHEHUS  3aJaHusl  OpU  HEOOXOAMMOCTH  TPENOCTaBISETCS
YBEJIMYHBAIOLIEE YCTPOUCTBO; BO3MOXKHO TAK)KE HUCIOJIb30BAHUE COOCTBEHHBIX YBEIMUYMBAIOIIUX
YCTPOMCTB;

- IIUCbMEHHBIE 3a1aHus 0(QOPMIIAIOTCS YBEIUUCHHBIM HIPUPTOM.

2) JUTSL TITYXUX ¥ CTIa0O0CITBIIIAITIX

- JEKIUH O(POPMIISIOTCS B BUAE JIEKTPOHHOIO IOKYMEHTA;

— MUCHMEHHBIE 331aHUS BHITIOJIHIIOTCS HAa KOMIIBIOTEpPE B TUCbMEHHOMU (opme;

- 9K3aME€H NPOBOJUTCA B MNHCbMEHHOH (opMe Ha KOMIIBIOTEPE; BO3MOKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) IUIs1 JIAL C HApyIIEHUSMHU OITOPHO-ABUIaTeIbHOIO alapara:

— JeKUUU OQOPMIISIIOTCS B BHJIE AJIEKTPOHHOIO JOKYMEHTAa, MJOCTYIIHOIO C
MIOMOILBIO KOMITBIOTEPA CO CIELUAIU3UPOBAHHBIM IPOrPAMMHBIM 00€CTIEYEHUEM;

- MUCHMEHHBIE 33/IaHUS BHITIOJIHSIIOTCS HAa KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCSA B YCTHOW (pOpME MIIM BBINOIHAIOTCA B TMCbMEHHON
dbopme Ha KOMITBIOTEPE.

[lpy HEoOXOAMMOCTH MPEIYyCMATPUBACTCS YBEIWYCHHE BPEMEHU I TOJTOTOBKH
OTBETA.

[Iponienypa  mpoBeAeHHs  NPOMEXKYTOYHOM  aTTecTalM Ui OOydYaroluxcs
YCTAHABIMBACTCS C YYETOM WX HWHAWBUAYAIBHBIX TCHXO(DH3MUECKUX OCOOCHHOCTEH.
[TpomesxyTouHas arTecTalusi MOXKET IPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenue mpoueAypbl OICHUBAHUS PE3YJNbTaTOB OOyYEHHS JIOIYCKaeTcs C
UCIIOJIb30BaHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

ObecnieunBaeTcs 10CTyN K MHPOPMALMOHHBIM U OUOIHOrpaduyecKuM pecypcaMm B CETH
WutepHer Uit Kaxjaoro oOydaromierocs B ¢opMmax, aZalTUPOBAaHHBIX K OTPAaHHYEHHUSM HX
3JI0POBBSI U BOCTIPHUSITUSL HHPOPMAITUH:

1) JUTSL CIIETBIX U CIIA00BUIAIINX:

— B II€YaTHOM (popme yBeIHueHHBIM HIpU(TOM;

- B (hopMe JIEKTPOHHOT'O IOKYMEHTA;

2) IUTSL TIIYXHUX M CITa00CITBIIAIINX

— B IIeyaTHOH popme;

- B (hopMe 2JIEKTPOHHOTO JOKYMEHTA.

3) 11 00YYaroIUXCsl C HApyLIEHUSIMUA OTIOPHO-/IBUTATENILHOTO anrapara:

— B [eUaTHOM opme;

— B (popMe AIIEKTPOHHOT'O JIOKYMEHTA.

10. MATEPHUAJIBHO-TEXHUYECKOE OBECINEYEHUE YUEBHOI'O ITPOLIECCA

Y4eOuble 3aHsATUS NpoBOAATCS B 4 ydeOHOM kopmyce oY B yueGHoii nabopatopuu
npukiaaaon skomorud Nel aya. 260 u B y4eOHO-MCCIEIOBATENBCKON JTa0OPAaTOPUU ITPUKIIAIHON
skonoruu Ne2 (anamutuyeckasi) aya. 261 (r. Joneuk, np. Tearpanbhebiii, 13).

Jlnis mpoBeieHUsT MTPaKTUYECKUX 3aHATUHN TpeOyeTcs ayauTopHs, 000pyAOBaHHAs MeTOBOM

WIA MapKepHOW JOCKOW, MYJIbTHUMEAMMHBIM MNPOEKTOp M OSKpaH, HOYTOyK, AaTOMHO-
ancop6rmonHsiid criektpodoromerp C-115 TIK; aromHo-aacopOmonnsiii criektpodorometp C-
600; cnexrpodoromerp «SHIMADZU»; dorosnexkrpokomiopumerp KOPK — 2; Bechl
TOPCUOHHBIE;  BUCKO3MMETpPHUYECKas  YCTaHOBKA;  apeoMeTphl  OOILIero  Ha3HA4YeHWS,
razoonpenenurenu I'X; pH-merp; Tepmocrarsl, HAaKJIOHHAs THAPOJAMHAMMYECKAs YCTAaHOBKA:
BOJIETMETPBl YHHMBEPCAJIbHBIC; YACTOTOMETP; BEChl AHAINTHYECKUE; BUCKO3ZUMETPBI pPa3HBIX
TUIIOB; NasUIbHO-HArpeBaTelbHas CTAaHUUS; AU(. MaHOMETPbI; MAaHOMETPHI JIabOpaTOpHbIC;
UCTOYHUK IHUTAaHUS IMOCTOSHHOIO TOKa KOMIUIEKT y4yeOHOW MmeOenu [uisl CTYAEHTOB, pabouee
MecTo mpenojaBarens. HeoOxoaum mpoBoxHOW fdocTynm K ceTd VIHTepHET, WU C
ucrnosib3oBanueM Wi-Fi.

JUia caMoCTOSATENbHOH pabOThl MCIOJIB3YIOTCSI TEKCTOBBIE U DIIEKTPOHHBIE PECYPCHI
HayyHo#i OMOAMOTEKH YHUBEpPCUTETa M JIPYIMX JJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-METOIMUECKoe OOecreYeHue, MPEACTaBICHHOE B y4eOHO-METONUYECKOM KaOuHeTe 4



yuebHoOro Kopmyca (aya.258).

OOyuatonecss HMEIOT BO3MOXKHOCTh ~ HCIIOJIB30BaTh  y4eOHBIE MaTepuaibl 10
JMCLMIUIMHE, pa3MenieHHble Ha miardpopme Moodle LlenTpa aucTaHIMOHHOTO 00pa3oBaHMS
OI'BOY BO «lonl'Y». Ilpu n3ydeHuH AUCHUIUIMHBI IPUMEHSIIOTCS 3JIEKTPOHHOE OOydeHue U
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUHU.

C  wWcmonp30BaHMEM — pecypcoB  MmiuaropMbl  AMCTAHIIMOHHOTO  0Opa3oBaHUs
OCYIIECTBIISICTCS TEKYIIMHA KOHTPOJIb 3HAHWN OOy4yarolMXcs Ha OCHOBE TECTUPOBAHUS U
IPOBEPKH PE3YIIHTaTOB CAMOCTOSATEIBHON pabOoThI.
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13. [TPO'PAMMHOE OBECIIEUEHHME

1. Windows 7 PRO (xopriopatuBnas gumen3us JJoul'y Ne 46484614)

2. Microsoft Office (kopniopatusnas nunensus Joal'y Ne 46472919)
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