





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
NMHCTPYMEHTAJIBHBIE METO/ABI AHAJIU3A

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IMK-95 — cnocobeH K KpUTHUECKOMY MBIIIJIEHHI0 B I[UQPOBON cCpefie, OlleHKe uHMOpMalud, ee
TOCTOBEPHOCTH, TOCTPOEHUI0 JIOTUUECKUX YMO3aK/IoueHuit Ha OCHOBAaHWUHU TOCTYIAIIIMX MHbOpMaIuu 1

JTAaHHBIX

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
IIK-95

3HAHUA:
3HaeT IMPOKWM CTHEKTP BOIMPOCOB CBA3aHHBIX C obecrieuyeHWeM MPOU3BO/ICTBEHHON 0e30MmacHOCTH,

3HAUMTE/ILHOE J0CTaTOYHOE KOJTMYeCTBO UCTOYHWKOB MH(GOPMAL[UK B IaHHOM 00/1aCcTH 3HAHWIA;;

YMeHus:

YMeeT Ha OCHOBe Hay4YHOT'O aHa/IM3a BEIOMPATh METOAUKH U TTPUOOPHI [/1s1 TPOBeZIeHNs] NCC/IeJOBAHUM B
00/1aCTH OIIeHKH yCIOBUH TpY/a, MCIIOIb30BaTh HOBEHILMe HayuHble TOXO/bl M MCTOUHWKU TIPU PelleHuH
HayuHBIX TIP00JieM B 3TOM 00/1acT;;

HaBbIKU:
Brnajeer mMMpOKKMM CMEKTPOM HABBIKOB cO0Opa, 00paboTKW, cUcTeMarh3alyu WHQOpMalyu, BeIOOpa

METO/IOB M CPE/ICTB pEeIleHHs UCC/Ie0BaTe/IbCKUX 3a/iau 06ecrieueH st pOM3BOCTBEHHOM 0e30MacHOCTH;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna THCTPYMEHTAJIBHBIE METO/IbI AHAJIN3A sBrsieTCsl JUCLUIUIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
Hanpasnenuto 20.04.01 TexHocepHas be3onacHocmb.

CogepxaHue [OUCLMIVIMHBL ~ SIB/IIETCSL  JIOTMYeCKUM  npogo/vkeHueM gucuuiyimH:  OIEHKA
YCJIOBAU TPYJA.

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-3 — criocobeH Tpe/CTaB/IsATh UTOTH TPOGeCCHOHABHOM [iesATeTbHOCTH B 00/1aCTH TeXHOChepHOi
0e30macHOCTH B BH/le OTUeTOB, pedepaToB, CTaTel, 3asBOK Ha BbIIauy TIOTEHTOB, 0(OPMIIEHHBIX B
COOTBETCTBUH C TIPebsBISeMBIMA TPeOOBAHUSIMU

o TIK-95 — criocoGeH K KpUTHUECKOMY MBIIIIEHUIO B LI(POBOM Cpefie, OLieHKe HH(opMaIuH, ee
JI0CTOBEPHOCTH, IIOCTPOEHHIO JIOTUUECKUX YMO3aK/II0UeHUM Ha OCHOBaHMU MOCTYIALMX UH(OpPMay
Y IaHHBIX

e TICK-2.01 — CrniocobeH BHeapsiTh, 0becrieurBaTh (PyHKIIMOHUPOBAHKE CUCTEMBI YIIPaB/IeHHsI OXPaHOM
TPyZa ¥ OCYILeCTB/SITh KOHTPOJIb BBITIONHEHUsI B OpraHu3aluy TpeboBaHuii B 06;1acTH OXpaHbl TPYAa, a
TaK>Ke OLleHHUBaThb 3¢ GeKTHBHOCTE MPOLeAyP TIOATOTOBKY PAOOTHHKOB 110 OXpaHe TpyZAa



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

CEMECTP

HaumeHoBaHHe Pa3/e/oB U AUAAKTHYECKHX eHHHIY

BCETO

BCEI'O

Jlekuuu

IlpakTHyeckue
3aHATHS

CamocronTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

TIK-95

Pa3aen 1. MOHUTOPHHT OKpY)KaloLIel cpebl U 9K0JI0rHYeCKHii KOHTPOJIb. [ToHsATHE 06
3KOJIOTHYeCKOM MOHUTOPHWHTE, €ro Le/Iiax U 00BeKTax. KJ'laCCl/lCl)I/lKﬂL[l/lH CHUCTEeM MOHUTOPHHIA.
HabmoieHnst 3a OCHOBHBIMU COCTaB/ISIIOLIUMU GHocdepbl. MeTo/ibl 5K0JIOrHYeCcKoro
MOHHUTOPHHTa. MOHUTOPHHI aTMOC(epPHOro BO3/yxa, OpraHu3aLiysi Hab/IoAeH it U KOHTPOJIst
3arpsi3HeHHit. MOHUTOPHUHT BOAHBIX 00beKTOB. [I0UBEHHO-3KO/IOTMYeCKUI MOHUTOPHHT U
MOHHTOPHHT 6HOpa3HO06pasus.

Paspen 2. KonTpons 3arpssHeHus armocgepHoro Bo3gyxa. CocraB aTMOC(epHOro
Bo3ayxa. Kimaccudukanys sarpsisauresneii Bo3zyxa. CTaHzapThl KauecTBa arMoC(hepHOro
Bo37lyxa. Opranu3sanys Hab/mozieHuit 3a ypoBHeM 3arpsisHeHust armMocdepbl. OT60p npo6
BO3/lyxa. ATIaparypa 1 MeToArKM 0T6opa npo6. CTaHjapTHbIe CMeCH BPe/HBIX BEILIeCTB C
BO3ayxoM. CoBpeMeHHbIe MeTO/Ibl KOHTPOJISI 3arpsi3HeHusl BO3/YIIHO#H cpefibl. VI3MepeHue
KOHLIEHTPALIW BPe/JHBIX BeLLleCTB HHAVKATOPHBIMU TPyOKamMu. VIHAMBH/ya/IbHast akTHBHAS K
1aCCUBHAs JO3UMeTPHs].

18.3

1.3

0.5

0.8

17

15

Paspen 3. KoHTpo/b 3arpsi3sHeHus1 BOAHBIX 00beKToB. CocTaB ruapocdepsl. VICTOUHUKY 1
3arpssHUTeNM rujpocdepsl. HopMupopaHue KauecTBa Bo/bl B BogoéMax. OpraHu3ariyst
KOHTpOJIst KauecTBa BoAbl. OT60p npob Bogpl. Turibl 0T6Mpaembix 1pob. Buzp! mpob 1 BUb!
orbopa npo6. Crioco6bl ot6opa. Yerpolictsa A1 orbopa npo6 Boab!. IToaroToeka npo6 k
XpaHeHuto. TpaHcropTHpoBaHKe Npo6. MeTo/ibl KOHTPOJIS 3arpsi3HeHNsT THAPOCHEPHBIX
00BEKTOB.

21.3

1.3

0.5

0.8

20

15

Paspen 4. Kontpons 3arpssHeHus nous. OLieHKa CTeneHH 3arpsisHeHus mous. Ot6op npob u
MEeTO/bI KOHTPOJIA 3arpsi3HeHUs [0YB.

12.3

1.3

0.5

0.8

11

10

Paspen 5. OTGop, npeABapUTe/IbHAsA MOArOTOBKA, KOHCEP M XP npo6
00beKTOB PHPOAHOii cpeabl. OTOOP 1MPo6 aTMOChEepHbIX 0CAJKOB, KX KOHCepBALs 1
XpaHeHue; 0T60p Mpob JOHHBIX OT/IOXKEHHHH; 0TOOP PO pacTUTENBLHOrO MaTepHana; oTop
TKaHei )KUBOTHBIX; 0TOOp 1pob cHera.

16

16

10

Paspen 6. IIpuOope! 1 MeToAb! aHaM3a. CrieKTPOCKOITUUeCKHe METO/bl: METO/bI
MOJ'[eKyJ'IﬂpHOi;I CIEeKTPOCKOIIWH, MeTO/bI aTOMHOM CIEKTPOCKOITHH. S}TEKTPOXI/IMMQECKHE
MeTO/bl: TOTEHLIMOMETPHS, BOJIbTaMIiepoMeTpusi. Xpomarorpaduueckie MeTo/bl:
xpomarorpaduueckre XapaKTepUCTHKH, yCTPOHCTBO ra30BOr0 XpoOMaTorpogda.
Paguomerpuueckuii aHamu3. OnTuyeckre MeToAbl. XUMUUeCcKre MeTogbl. [Ipubopsl n
MeTozibI KOHTpO7Ist 1iyMa. ITprGope! 1 MeTO/BI KOHTPOIS BUOpaLyy. IIpubopsl ¥ MeTozb!
M3MepeHus (pU3MUeCKUX IapaMeTpoB aTMocdepbl ¥ rHApocdepbl: MeTPOIOrHuecKe
nprOOpBI U3MepeHHst (H3MUeCKUX ITapaMeTpoB aTMoCdepbl; THAPOIornyeckre pubops! U
YCTaHOBKH. EI/IOI/IH,Z[I/IKHLU/IH ¥ OHOJTOrHYe CKUit MOHHUTOPHHT: 6I/IOI/IHA]/IK3L[PISI B Ha3eMHO-
BO3/YLIIHOM Cpe/ie C IOMOIL{bIO pacTeHHil; GHOMHAMKALMS B BOAHOM cpefle; GMOMHZMKALMS B
rouse. KOHTpo/Ib TapaMeTpoB 3/1eKTPOMArHUTHOIO MOJIs.

48.3

1.3

0.5

0.8

47

30

Paspen 7. /IuCTaHIMOHHBIE M ABTOMAaTHYeCKHe MeTO/bl MOHUTOPHHTa. /IMCTaHLIMOHHbIe
MeTozb! 30HAMpoBanus VIC3. Jluaapsl. I'nobanbHele cuctembl MoHUTOpUHra. ['VIC cucTeMsl.

Paspen 8. Meroab! 00paboTKu pe3ybTaroB usmepenus. OcHoBHble MoHsTHsE. O6paboTKa

4 JIAHHBIX MPSIMBIX M3MepeHHi. [TorperHoCcT KOCBeHHbIX M3MepeHHil. CoBMeCTHbIe
n3mepenust. [TpaBuia oopmiieHHs rpaduKoB.

11.8 0.8 0 0.8 11

Bcero 3a 4 cemecTp 144 6 2 4 138

100

144 6 2 4 138

Bcero no gucuuninHe

100

3.2. AyAuTOPHBII NPAaKTUKYM

Ne
n/n

Homep n
HauMeHOBaHHUe
pasjena
JUCHMILTUHBI

Tema MNPAKTHYE€CKOI'0 3aHATUA

Oo0neMm,

aya.
4acoB

Pazpen 2.
Kontposs
3arpsisHeHust
atMocdepHoro
BO3/yXa.

HopmupoBaHue KauecTBa OKpY»Karolljeld cpe/ibl — yCTaHOB/IeHHe MoKa3aTesiel
Yl TIPE/IeJIOB, B KOTOPBIX JJOMYCKAeTCsl U3MEeHeHre ITHX TIoKa3aTesnei ayist
BO37lyXa.

0.8

Pazgen 3.
KonTtposs
3arpsi3HeHus
BOJHBIX
00BEKTOB.

HopMupoBaHue KauecTBa OKpYy>Karollieil Cpefibl — yCTaHOB/IeHHe TI0Ka3aresiei
U TIPeJieJioB, B KOTOPBIX [JOMTyCKAeTCst M3MeHeHWe 3THX ToKa3aresiei A/si
Bofbl. OTipe/iesieHre KpaTHOCTH pa30aBieHus CTOUHBIX BOJ, B paCUeTHOM
CTBOpe, KOHL[eHTPAIMK 3arPs3HSIOLIMX BellleCTB Toc/Ie epeMelIBaHus 1
paccTosiHue, TIPU KOTOPOM TIPOM30UM/IeT MOJTHOe TlepeMelliBaHue.
OrmpefesieHrie KOHLEHTPALIMH B3BellIeHHBIX BEL[eCTB B CTOYHOU BOJE,
paspelleHHON K cOpPOCY B BOJOTOK MOC/Ie OUMCTHBIX COOPY>KEHUH, U
noTpebHy 0 3¢ (heKTUBHOCTh OUMCTKH CTOYHOM BOZBI 10 B3BEIIIEHHBIM
BerjecTBaM. OrmipesiesieHre HeOOXOAUMO CTEIeHN OYUCTKH CTOUHBIX BOZ, TIO

6

0.8
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COfIep>KaHUIO B HUX PACTBOPEHHOTO KUcopoa. Onpe/esieHre HeoOX0[UMOM
CTENeHu OUUCTKH CTOUHBIX Boj 110 BITKMO/H /171 BOAHOTO 00BEKTa Mpu
3a/JaHHbIX yCa0BUsAX.Onpe/eseHre BeJIMUMHBI HOPMaTUBHOTO cOpoca
3arpsi3HAIOLIMX BellleCTB B BO0eM TIPU 3a/JaHHBIX YCIOBUSIX.
Pazpen 4. o o
KoHTpo HopMmuypoBaHue KauecTBa OKpy»Karolel Cpe/ibl — yCTaHOBIEHHUe noKasareseH
3 R — Y TIpeJie/I0B, B KOTOPBIX JOIMyCKAeTCsl U3MEHEHHe 3TUX [0Ka3aTresel OUBbI. 0.8
KoHTposb 3arpsi3sHeHust mouB.
TI0YB.
Ymnpaenenuve ycrpoiictBamu B cucteme NI LabView. [ToctpoeHue makeTa
W3MepUTebHON YCTaHOBKHU AJIS SKOJIOTHUECKOTO KCIIepUMeHTa Ha Oase
obopynoeanus National Instruments. V3yueHue gaTurka Cofiep>KaHuUsI
KHUCJIOpO/ia U3MepSIFOLIero KOHLIeHTPaLyIo KUC/I0po/a B Ipeesiax npy
TOMOLLM 37IeKTPOXUMHUYECKOU sTueliku. [IpoBeieHre U3MepeHUst Cofep KaHUs
Paspen 6. Kucopoza. Visydyenue farurka cogep>kanvsi CO2 TpUHLMIT paboThI
4 ITpubops! u KOTOPOTO OCHOBaH Ha ONTHKO-a0COPOLIMOHHOM MeTo/e aHa/lu3a. 08
MeTO/bI [TpoBenenue usmepenus cogepkanus CO2. i3mMepeHre BOAOPOAHOTO ’
aHanusa. riokasartesst pH Metopom noTeHipioMeTpun. [TpyuHIummn paboTsl
rcnonb3yemoro PH garuvka. ITpuHImIT paboThl HOHOCEIEKTUBHOIO JaTUHKa.
[MonmyueHust JAHHBIX O KOHIIEHTpaLWH X10pyu-noHoB Cl- B BOAHBIX
pacTBopax € UCMO/Ib30BaHUEM UOHOCENEKTUBHOIO AaTuukKa. [lonyyeHue
JJaHHBIX O KOHLIeHTpaluu HUTpaT-uoHOB NO3+ B BOJHBIX PACTBOPAX C
WCII0JIb30BaHUEM MOHOCEe/IeKTUBHOIO JaTuuKa.
Pazpen 8. o
MeTogp! Bupb! omnbok n3MepeHui, WX PUUKHBI, BO3MOXKHOCTh YCTPaHEHUs UJTH
5  |o6paGorkn onieHKU. DopMyJibl /151 HAXOXKIeHUSI MHTEepBasla Ha/le)KHOCTH MO/TyYeHHbIX 08
Pe3yITHTaTOR JlaHHBIX. HpUOBe/:;eHHe pacuetoB. MaremaTrueckast 00paboTKa pe3y/ibTaToB
Hab/TIoIeHNi KOIOTHUeCKOr0 MOHUTOPHUHT A,
V3MepeHuUsl.
Bcero 3a 4 cemectp 4
3.3. CamocronaTenbHast padora crygeura (CPC)
Homep n
Ne | HaMMeHOBaHUe OoneMm,
Copep)xaHue yueOHOro 3afiaHust
n/n pasjena 4acoB
JUCLUIUTAHBI
Pazgen 1.
MoHuTOpUHT o .
" OKOJIOrMYeCKUU KOHTPOJIb. Buzbl 5K0/10rrnueckoro KOHTposs. ITonsaTus:
1 SKS yHatomen «MOHUTOPHHI», «3KOJI0TMYeCKUi MOHUTOPUHI» U «MITaKTHBII 8
PEAbI M . |MonurtopuHr». CocTaBieHUe CXeMbl MOHUTOPHHTA.
3KOJIOTMYeCKUI
KOHTPOJIb.
2 Harmicanue pedepara. 6
Pazzen 2. HopmupoBaHye KauecTBa OKpy»Katollleii Cpefibl — yCTaHOB/IeHHE
KonTposib TioKa3saresiel ¥ Tpe/iesioB, B KOTOPBIX /I0ITyCKaeTCsl U3MeHeHUe 3THX
3 3arpsi3HeHHs TIoKa3aresielt [yisg Bo3ayxa. VIHBeHTapH3allvs 3arpsi3HSIIONINX Bell[eCTB U 11
atMOC(EepHOTro  |pusnueckux Bo3jeicTuii npeanpuaTus. OLeHKa 5K0JI0ridecKoil
BO3/lyXxa. OTaCHOCTH 3arpsi3HEeHUst aTMOC(EpPHI B TOPO/Ie TI0 BRIOpOCaM oTpacei
TIPOMBILLIJIEHHOCTU Y aBTOTPAHCIIOPTA.
4  |Pa3gen 3. Hammcanue pedepara. 5
KoHTporb HopmupoBaHue KauecTBa oKpy»Karollleli cpe/ibl — yCTaHOB/IEHHE
5  |3arpAa3HeHUsd ToKasareseii U Mpe/e/ioB, B KOTOPHBIX [IOMyCKaeTCsl M3MeHeHHe 3THX 5
BOAHBIX TOKasaTesiel [/l BO/bI.
06beKTOB. OrnpefiesieHye KPaTHOCTH pa30aB/eHNs] CTOUHBIX BOJ| B PACUETHOM CTBOPE,
KOHLIEHTpaL[K 3arpsI3HSIOIIUX BeleCTB [0C/Ie repeMelIuBaHus U
paccCTosiHUe, TPU KOTOPOM MPOM30MeT MOJIHOE MepeMellrBaHue.
6 OrnpefiesieHre KOHLIEHTPALMM B3BelleHHbIX BellleCTB B CTOYHOU BOJe, 5
paspelleHHOW K cOpPOCY B BOJOTOK TOC/Ie OUUCTHBIX COOPY)KEHHM, U
noTpebHy0 3((heKTUBHOCTb OUUCTKH CTOUHOM BOZIBI 10 B3BEIIIEHHBIM
Bell[eCTBaM.
7 Onpezenenre HeOOXOJUMOM CTETIEHN OUUCTKH CTOUHBIX BOJ, 10 5
COJ,eprKaHuI0 B HUX paCTBOPEHHOro Kuciaopoga. OnpeziesieHue
7 12483




Heo0OX0IMMOM CTEeIeHH OUMCTKH CTOYHBIX BOJ 110 BITKIIo/H A/1s1 BOAHOIO
o0beKTa Mpy 3aZlaHHbIX yCaoBUsIX.OmnpezienieHre BeTMUUHBI HOPMAaTHBHOTO
cOpoca 3arps3HsIOIMX BeIeCTB B BOAOEM TPH 3a/JaHHBIX YCJIOBUSIX.
8 |Pazgen 4. Hanvicanue pedepara. 5
KouTposib HopMupoBaHue KaueCTBa OKpYyKarolliei cpefibl — yCTaHOBIeHHe
9 [3arpsA3HeHud TioKa3aresieil U Mpe/e/ioB, B KOTOPHBIX [IOMyCKaeTCsl M3MeHeHHe 3THX 6
TOYB. TroKasaresiel ouBbl. KOHTPOIIb 3arps3HeHus 10YB.
Pazgen 5. Ot6op,
Tpe/iBapuTeNbHast MeTtopbl 0TO0Opa , KOHCEPBUPOBaHUsI, XpaHEHHsI U TPAHCIIOPTUPOBKU 1PO0
TIO/ITOTOBKa, BO/IbI B Taboparopuu. MeTozibl 0TOOpa , KOHCEPBUPOBAHMS, XpaHEHUS 1
10 KOHCepBaLyis i |TPAHCTIOPTHPOBKH npo6 Bo3ayxa B maboparopuu. MeTozbl oTOOpa , 12
XpaHeHue npo6 | KOHCEPBUPOBAHHS, XPAHeHHs U TPAHCTIOPTHPOBKHU 1po0 TouB B
0GLEKTOR naboparopuu.
TIPUPOTHOM
11 |cpegpi. Hanucanue pedepara. 4
YmpasineHue ycrporicteamu B cucteme NI LabView. [ToctpoeHue MakeTa
12 W3MEPUTEIbHOM YCTAaHOBKH [I/Is1 5KOJIOTMUYECKOT0 SKCIIepUMEHTa Ha Oa3ze 8
obopyznoBanus National Instruments.
N3yueHnne gaturika cofiep>kaHusl KUC/IOPOJa U3MepSIIOILero KOHLIeHTpaLuio
KHC/I0pO/ia B Mpe/iesiax MpH MOMOIIU 3JIeEKTPOXUMUUEeCKON sTUelKu.
13 [IpoBesieHMe U3MepeHUst COZlepyKaHusl KUCI0poja. V3yueHne jaTurka 16
cozepkanust CO2 npuHIUI paboThl KOTOPOTO OCHOBAH Ha OMTHKO-
Pazgen 6. abcopOLMOHHOM MeTozie aHau3a. I1poBeieHre M3MepeHusi Coflep KaHUst
ITpubops u Cco2.
MeTO/BI aHa/IN3a. |I3MepeHre BOJOPOAHOrO MoKasaTesisi pH MeToj0M MOTeHLIMOMETPHH.
[MpuHLn paboTs! ucnosnb3yemoro PH fatuvka. ITpuHIMIT paboTs
HMOHOCEIeKTUBHOrO JlaTurKa. [lo/yueHus JaHHbBIX O KOHL[eHTpaljuu
14 xy0puzi-noHoB Cl- B BOOHBIX pacTBOpax € UCI0/Ib30BaHUEM 16
HMOHOCEeJIeKTUBHOIO JaTyrka. [loyyueHre JaHHBIX O KOHL|EHTpaLyy
HuTpat-uoHoB NO3+ B BOAHBIX pacTBOpax C UCMOJIb30BaHUEM
VIOHOCEJIeKTUBHOIO JIaTuyKa.
15 Haricanue pedepara. 7
Onpepenenye nocaeCTBUM MPUPOAHBIX KatacTpod. [JemmrdpupoBanre
CHUMKOB. [lemindprpoBaHie KOCMUUYECKOTO CHUMKA U OLleHKa
Pazpen 7. 5KO0JIOTMYeCKOr0 COCTOSIHUS Ha 3a/jlaHHON Tepputopuu. Omipe/iesieHue
JlicTaHmyoHHbIe TPaHUL] BOJHBIX ITOBEPXHOCTeH Ha KOCMUYeCKUX CHUMKaX. OLleHKa
16 |u AQHTPOIIOre€HHOI'0 BIVAHNUSA Ha OKPY’KaIOILYIO0 Cpefy M0 JaHHbIM 4
aBTOMAaTMy4ecKye |[AUCTAHLMOHHOTO 30HAMPOBaHuUs 3eMiH. [emrprpoBaHue v CpaBHEHHe
MeTOZbI KOCMOCHHMMKOB C PallOHOB 3K0JIOTHYeCKUX KaracTpod. MeTozs! U
MOHUTOPMHIA.  |OpraHM3allysl Ha3eMHOro HabofeHus. JJycTaHLMOHHbIe Hab/MoeH!s 3a
COCTOSIHHEM OKpY>Karolliel cpefpl.
17 Harmucanue pedepara. 4
Pazpen 8. Byl ommmboK M3MepeHui, MX IPUYMHBI, BO3MOXXHOCTh YCTPaHEeHHs T
18 Metogp! oLieHKH. PopMysbl /1 HaXOXK/[eHUS HHTepBasa Ha/leXKHOCTH T0JTyYeHHBIX 6
00paboTKH naHHbIx. [IpoBegenue pacueToB. Maremarrndeckasi 0OpaboTka pe3ysbTaToB
pe3y/1bTaToB HabmoeHni 9KOI0THYeCKOr0 MOHUTOPHUHT .
19 |U3MepeHusd. Harmmcanue pedepara. 5
Bcero 3a 4 cemecTp 138
4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI
CEMECTP HEJE/IN CEMECTPA
1 2 3 4 5 617 8 9/10|11 12 13(14| 15 |16 17
4 Otu. o I13| |Otu. mo 13| |AP| |Otu. mo 13| |AP| |OTu. mo I13 Ped |AP| nud. 3au.
YcnoeHble 0603HaUEHUS:
¢ TP — nuiarHocTHYeckas pabora;
¢ Otu. 1o I3 — oTueT 110 NpakTUUeCKOMY 3a/,aHUIO;
o Ped — pedepar;
e Tect — TecT;
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o nud. 3au. — auddepeHIMPOBaHHBIN 3aueT.

TeKyIIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOJUTCS B IUCKPETHbIE BDEMeHHbIe HHTEPBAJIbI B
cnemyronumx hopMax:
e MarHocThyeckas pabora;
e OTYeT 110 MPAKTUUeCKOMY 3a/[aHHIO;
* pedepar;
* TecT.

ITpomesKyTouHas arrecTarusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBaHHBIN 3aYerT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. T BerowkuH. . OCHOBBI IIPOLIECCOB MH)XEHEPHOM 3K0/I0TMH. Teopus, IpuMepsl, 3afaur. CaHKT-
[TetepOypr: Jlans, 2022, 371. pec.

2. B. E. IlpuBanos, A. 3. ®otuazy, B. I'. [llemanuH. . JIa3eprl ¥ 3KOJ0TMUeCKUH MOHUTOPHHT aTMOC(epshI.
CII6.: JTaub, 2013, 15 3K3.

3. B. I1. [imutpetnko, E. B. CotHukoBa, A. B. UepHsieB. . Koi0ruyeCKHUii MOHUTOPUHT TeXHOCHEDHI.
Cankr-TTetep0Oypr: Jlanb, 2022, 371. pec.

4. C. B. benos. . Hokconorus. Mocksa: FOpaiit, 2020, 351. pec.

5. C. K. ITetpog, B. H. Cuzopog, C. C. IlerpoBa. . OCHOBBI nHxeHepHOM 3konoruu. CI16.BI'TY
"BOEHMEX" um. . ®. YctuHosa, 2009, 1. pec.

5.2. JononHuTe/bHAas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.
5.3. Ilepuoguueckue U3gaHust:

1. be30macHOCTb KU3HeeITeNbHOCTY;
2. EcTtecTBeHHbIE M TEXHUUECKHE HAYKU.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/Is1
OCBOEHUS! TUCIUTUIAHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru — ®yHnzaamenransHas 6ubmuoreka BI'TY «BOEHMEX» um. I.®. YcTrHORBS;

2. https://e.Janbook.com — 3BC JlaHb;

3. https://urait.ru — I'naBHas — Obpa3oBarenbHas miatdopma FOpaiiT. 1151 By30B U CCY30B.;

4. https://ibooks.ru — 3BC A#iOyKc.py - 3T0 60/IBIIO0N BBIOOP aKTyabHOM JIMTEpPaTyphI /s Balei
OUO/IMOTEKH B 37IEKTPOHHOM BH/IE;

5. http://tnt-ebook.ru — TNT-EBOOK - 3nekTpoHH0-0MbMmMoTeuHast cUcTeMa.

CoBpemeHHbIe TIpo¢ecCHOHabHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro dou/ia
(byHIaMeHTalbHBIX UCC/Ie[IOBAaHUH.

VHdopmalioHHble CIIpaBOYHble CHCTEMBI:
1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, mpaBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHol reHepatyi BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPaBOBOI WHGOPMALUH.
5.5. IIporpaMMHOe 0becIieueHue:
He TpeOyeTcsi.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. lHTepakTHBHAas JOCKa;
2. IlpoekTop;
3. AyIUTOpHS C YKCJIOM MTOCA/[OYHBIX MECT He MeHbIIle KOJTMYeCcTBa 00yJaroImuxcs.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
NHCTPYMEHTAJ/IBHBIE METO/IbI AHAJIN3A

AnHoTanusa paboueii nporpaMMsl

Ouctuminna THCTPYMEHTAJIBHBIE METOJABI AHAJIN3A sBiisieTcsl AUCLUIUIMHON 4YacTH,
¢opmMupyemoli yyacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 0/0ka 1, MporpaMmbl TOATOTOBKH 10
Hanpasienuto 20.04.01 TexHocgepHas 6e3onacHocmb. [JUCLATIIMHA peanu3yeTcsa Ha dakynsrete E Opyxue
cucrembl Boopyxenusi BI'TY "BOEHMEX" wum. [.®. YcrunoBa kadeapoit E5 3SKOJIOTUA U
MMPOM3BOACTBEHHAS BE3OITACHOCTD.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
ITK-95 criocobeH K KpUTHUYECKOMY MBIIIIJIEHUIO B [UGPOBOH cpejie, orleHKe WH(OpPMAIIIH, ee 10CTOBEPHOCTH,
TIOCTPOEHUIO JIOTUUeCKUX YMO3aK/TFOueHU Ha OCHOBAHUH MOCTYTAINX WH(POPMALIUHU U JAHHBIX.

CopiepKaHve [UCLIMIUIMHBI OXBaThIBAaeT KPYT BOIMPOCOB, CBSI3aHHBIX C HOPMATHBHO-TIPABOBBIMH OCHOBaMU
MOHUTOpPUHra Ouocdepbl, HOPMHUDOBAaHHEM T1apaMETPOB OKPY)KAloIleH Cpefbl, MeTPOJOrHyeCKUMH
TpebOBaHUSIMM K MeTofiaM UM TpubopaM aHanau3a cocTaBa Ouocdepbl, pubopaMu M METOJAaMU KOHTPOJIS
METeOpOJIOTUUECKUX  TapaMeTpOB, MeXaHMYeCKHM U HSHepPreTMUeCcKMM  3arpsisHeHHeM Ouocgepsl,
3/IeKTPOMAarHUTHBIX ¥ WOHU3WPYIOIIMX WU3/yUYeHUH, aHa/lu3a COCTaBa Ta3oB, XKUIKOCTEH, TBEpAbIX BELIeCTB.
[TprboOpLl ¥ MeToAbl U3MEPeHUs IliyMa U BUOpauu. XUMHUYeCKHe METO/bl aHa/u3a B IKOJOTHU. MeTofbl
KOHTDOJIsl 3arps3HSIOIUX BelleCcTB B 00beKTax OKpyKarouledl cpezipl. OTOOp mpob pasivuHBIX Cpef.
doTtomeTpuueckuii Meto aHaam3a. OCHOBBI xpomatorpaduu. HopMmupoBaHMe XUMHUECKOTO 3arpsi3HeHUs
rmouB. Otbop mnpob T1OYB TmTpHM 3arpsisHeHHUM aTrMocdepHBIMM BbIOpocamMu. BossramrepomeTpusi.
JMCTaHLIMOHHBINA KOHTPOJ/Ib ¥ METO/[bI TIPOTHO3UPOBAHKUS COCTaBa M COCTOSTHUSL OHOC(ephl.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromumx dhopMax:
e MArHOCTUYECKas paboTa;
* OTYET 0 NMPAKTHUECKOMY 33/]aHHIO;
* pedpepar;
e TECT.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B hopmax:
e uddepeHIPOBAHHBIN 3a4erT.

OO01jast TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpaMMoM AWCIUITHHBI

MPelyCMOTPEHbI JIEKIMOHHBIE 3aHATUsA (2 W.), MpakThdeckue 3aHATvs (4 4.), camocTosTenbHas pabora
cryzeHrTa (138 u).
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K paboue!
NHCTPYMEHTAJIBH

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

IIpunoxenue 2
i IporpaMme AMCLUILUIHHbI
BIE METO/IbI AHAJIN3A

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI COCTaBgeT 144 4., U3 HUX 6 4. ayAUTOPHBIX 3aHATUH, U 138 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBanue paboTbI

JITeparypa

Pekomenpyemast

TpyRoeMKOCTB,
Jac.

Pazgen 1. MOHUTOPHUHT OKPY)KaroLIeH cpefibl U 3K0JI0T

HUeCKH KOHTPO/Ib.

JKo/0ruuecKuil KOHTpo/b. Buzibl 5K0/10ruyeckoro KOHTposist. [ToHsATUs:
«MOHUTOPUHI», «3KOJI0rMUeCKUI MOHUTOPUHI» U « UMITaKTHBIN
MOHUTOPHUHI». COCTaBJ/IeHre CXeMbl MOHUTOPHHTA.

C. K. Iletpos, B.

HHKeHepHOU
9KOJIOTHH:
CII6.BI'TY

"BOEHMEX" um

. ®. YcrrHOBa,
2009 (2-3)

C. B. besos. .
Hoxkconorus:
Mocksa: FOpaiir,
2020 (4)

B. I1. [lmuTpeHKo,
E. B. CoTHuKoOBa,
A. B. Yepnses. .
JKOJIOTUYe CKUH
MOHUTOPHHT
TexHOoC(ephI:
Cankr-ITetepOypr:
Jlanb, 2022 (1-2)

H. Cupopos, C. C.
[TetpoBa. . OCHOBBI

Wroro no pa3geny 1

Pa3gen 2. KoHTpoJib 3arpsi3HeHus: arMocgepHoro Bo3jgyxa.

Harmicanue pedepara.

HopmupoBaHye KauecTBa OKpY»Karolilel Cpe/ibl — YCTAaHOB/IEHHUE
ToKa3aresiel U Mpe/e/ioB, B KOTOPBIX [IOMyCKAeTCsl U3MEHEHUE 3THX
TroKazaTesei 171t Bo3ayxa. VIHBeHTapy3aliys 3arpSA3HSIOL[UX BelecTB U
(br3rueckux Bo3zerCcTBUM npeArpusaTHs. OlleHKa SK0/I0rHde Ko

OTIACHOCTY 3arpsisHeHHst aTMOCdepbl B TOPo/ie TI0 BEIOpocam oTpaciieid
TIPOMBILIEHHOCTH ¥ aBTOTPAHCIIOPTA.

skosorun. Teopws,
MIPUMeEPBI, 3aJauu:
Cankr-IletepOypr:

B. I1. ImuTpeHkKo,

Caukr-ITetepOypr:

H. Cupopos, C. C.
[TerpoBa. . OCHOBBI

A.T. BeromkuH. .

OCHOBBI TIPOLECCOB

WH)XeHepHOU

Jlann, 2022 (14)

E. B. CoTHMKOBa,

A. B. YepHnses. .

OKo/Ioruue CKUi
MOHUTOPUHT
TexHOoC]ephI:

Jlanb, 2022 (3-4)
C. K. Ilerpos, B.
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HH)XeHepHOU
9KOJIOTHU:
CII6.BI'TY
"BOEHMEX" um.
L. ®@. YcTrHOBa,
2009 (2)

Wroro no pa3geny 2

17

Pazgen 3. KoHTPO/Ib 3arpA3HeHHs BOAHBIX 00HEKTOB.

Harmucanue pedepara.

A.T. BeTounikuH. .

HopMypoBaHHe KauecTBa OKPY>KaroIllel Cpefibl — yCTaHOBIeHHEe
TioKazaTesiell ¥ Tpe/ie/ioB, B KOTOPBIX JIOMYCKAeTCS U3MEHeHUe ITHX
TIOKa3aresiel /s BOJBI.

OCHOBBI IIPOLIECCOB
HH)XeHepHOU
skosnoruu. Teopus,
TIpUMeEpBI, 3a/lauu:
Caukr-ITetepOypr:

OrmpefesieHre KpaTHOCTH pa30aBieHust CTOYHBIX BOJ, B paCYeTHOM
CTBOpe, KOHL|eHTpAaLUX 3arpsi3HSIOLMX BellleCTB I0C/e NepeMellBaHus
1 paccTosiHUe, [IpY KOTOPOM IPOM30I/IeT [10/IHOe [lepeMellBaHue.
OrnpepesieHre KOHL{EHTPALIMK B3BellleHHbIX BEIL|ECTB B CTOYHOU BO/e,
paspeleHHoM K cOPOCY B BOJJOTOK TIOC/IE OUHUCTHBIX COOPY)KEHUMH, U
noTpe6HY0 3 HeKTHBHOCTb OUMCTKH CTOYHOW BOJBI 110 B3BELLIEHHBIM
BellleCTBaM.

Onpenenenvie He0OXOJUMOM CTEMEHU OUHMCTKU CTOYHBIX BOJ TIO
COZlep’KaHUI0 B HUX paCTBOPEHHOr0 Kuciopoga. OnpezeseHue
Heo0X0IUMOM CTEIeHU OUMCTKH CTOYHBIX BoJ, 110 BITKmonH A1 BogHOTo
00beKTa NpH 3a/laHHBIX YCIOBUSAX.OnpesiesieHy e BeTAUUHEI
HOPMAaTHBHOTO COpOCa 3arpsI3HSIOIINX BEIIeCTB B BOJOEM IPU 3a/laHHbBIX
yCJIOBUSIX.

Jlann, 2022 (14)
C. K. Iletpos, B.
H. Cupopos, C. C.
ITerpoBa. . OCHOBBI
HHXeHepHOU
9KOJIOTUU:
CII6.BI'TY
"BOEHMEX" um.
. ®@. YcruHOBa,
2009 (3)

B. I1. [lmuTpeHKo,
E. B. CoTrHuKoBa,
A. B. Yephses. .
JKOJIOTUYe CKUN
MOHUTOPHHT
TeXHOC(hEPHI:
Cankr-IletepOypr:

Jlanb, 2022 (5)

Wrtoro no pa3geny 3

20

Paspen 4. KoHTpOJIb 3arpsA3HeHUs M0YB.

Hanvicanue pedepara.

HopmupoBaHye KauecTBa OKpy»Karollleli cpefibl — yCTaHOB/IEHHE
TioKa3aresieid U Mpe/e/ioB, B KOTOPBIX [IOITyCKaeTCsl M3MeHeHHe 3THX
roKasaresieid TouBbl. KOHTPOJIb 3arpsi3HEeHKs TIOUB.

A.T. BeTolKuH. .
OCHOBBI TIPOLIECCOB
HH)XeHepHOU
skosoruu. Teopus,
TIpUMepBI, 3a/jauu:
Cankr-ITetepOypr:

Jlanb, 2022 (16-17)
C. K. Iletpos, B.
H. Cupopos, C. C.
ITerposa. . OCHOBBI
HHXeHepHOU
9KOJIOTHU:
CII6.BI'TY
"BOEHMEX" um.
L. ®. YcTrHOBa,
2009 (4)

B. I1. IMuTpeHKo,
E. B. CoTHHKOBa,
A. B. Uepnses. .
JKooruyecKuit
MOHUTOPHHT
TexHOC(epsI:
Cankr-ITetepOypr:
Jlanb, 2022 (6)

Wrtoro no paspeny 4

11

cpeabl.

Pazgen 5. OT00p, npeABapuTe/IbHAsA MOJrOTOBKA, KOHCEPBAILUs U XPaHEeHHE MP00 00HeKTOB NPUPOJHOI

MeTtopbl 0TO0Opa , KOHCEPBUPOBaHUsI, XPaHEHHUS U TPAHCIIOPTUPOBKH
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npo6 Bo/ibl B labopatopuu. MeTo/ibl 0TOOpa , KOHCEPBUPOBAHMUS,
XpaHEeHHs ¥ TPAHCIIOPTUPOBKH P06 Bo37yxa B 1abopaTtopuul. MeTozbl
oTbopa , KOHCePBUPOBaHUS, XpaHEHHsI U TPAHCIIOPTUPOBKH MPOD TOUB B
yaboparopuu.

J. ®oruamy, B. T.
[MTemanuH. .
Jlazepsl 1
9KO/IOTuUeCKuit
MOHUTOPUHT
armocdepsr: CII6.:
Jlann, 2013 (4)
B. I1. IMUTpeHKo,
E. B. CoTHHKOBa,

Hamnvcanue pedepara. A. B. YepHnses. . 4
JKoJioruye cKuit
MOHUTOPUHT
TexHoCdepsI:
Cankr-ITetepOypr:
Jlans, 2022 (9-11)
Wroro no pasgeny 5 16
Pazpen 6. IlpubopsI ¥ MeTOABI aHA/IH3A.
Ynpasinenue ycrporictBamu B cucteme NI LabView. [ToctpoeHue MakeTa
W3MepUTebHON YCTaHOBKHU AJIs1 SKOIOTHUECKOTO JKCIIepUMeHTa Ha Oa3e 8
o6opyzmoBanust National Instruments.
N3yuenne gaturka cofeprkaHusl KUC/IOPOJa U3MepSIOILero
KOHLIEHTPALI0 KMC/IOPO/A B Tpe/ie/iax Mpu MOMOLLH B. 1. [IMuTpeHKo,
3JIEKTPOXUMUUECKOM siuelkU. [IpoBesieHre u3MepeHust CoLeprKaHus E B CoTHIKOBA 16
Kucopoga. Mizyuenue fatunka cogepxxanust CO2 npuHLIUI paboThsl A B q ’
KOTOPOI0 OCHOBaH Ha ONTHK0-abCOpOI[IOHHOM MeTo/je aHa/M3a. + B SCPIACE. -
[IpoBenenue usmepenus copeprxanns CO2. IKOOrMUeCKHi
MOHUTOPUHT
W3mepeHnue BogopogHOro nokasaresisi pH MeTo0M MOTEeHLIMOMETPHH. TexHoChepbI:
IMTpunImn pabotel ucnob3dyemoro PH aaruuka. [TpuHLM paboThsl Canxr-Tletep6ypr:
HMOHOCEe/IeKTUBHOIO JaTurka. [lo/yueHus JaHHBIX O KOHLEHTPaLUU Tanb, 2022 (9-11)
xn0pua-uoHoB Cl- B BOAHBIX pacTBOpax € UCMOIb30BaHUEM ’ 16
HMOHOCEe/IeKTUBHOTO JaTurKa. [To/yueHre JaHHBIX O KOHI|eHTpaLyn
Hutpar-uoHoB NO3+ B BOAHBIX pacTBOpax C UCMOJIb30BaHUEM
HMOHOCEJIeKTHBHOIO JlaTurKa.
Hanmcanue pedepara. 7
Urtoro no pasgeny 6 47
Paszpgen 7. IlucraHiOHHBIe M aBTOMaTU4YeCKHe MeTOABI MOHUTOPHUHIA.
Onpepenenve nocaeCTBUM MPUPOAHBIX KatacTpod. JemmdpupoBanre
CHUMKOB. [lemudpripoBaHrie KOCMHUeCKOTO CHUMKA U OIleHKa B. E. IIpuBanos, A.
5KOJIOTMYeCKOT0 COCTOSTHUS Ha 3a[jaHHOU TeppuTopuu. OrpesiesieHue J. ®otuaay, B. I.
rPaHUL] BOJHBIX TTOBEPXHOCTeH Ha KOCMAYECKUX CHUMKax. OLeHKa [[TemanwuH. .
aHTPOIIOTeHHOT'0 BJIMSTHUA Ha OKPY’KaIOLYI0 Cpefy Mo JaHHbIM JlazepsI 4
IMCTaHI[MOHHOTO 30HIMPOBaHus 3eM/id. [elndpupoBaHue U CpaBHEHUE |  3KOJIOrUUe CKUM
KOCMOCHUMKOB C pallOHOB 3K0/IOTHYeCcKuX KatacTpod. MeTozsl 1 MOHUTOPUHT
opraHu3alys HazeMHOro HabsmozieHus. [lucTaHI{MOHHbIe HabmofeHus 3a | armocdepsl: CIT6.:
COCTOSIHHEM OKDPY>Karolliel cpefpbl. Jlanb, 2013 (7-10)
Harcanue pedepara. 4
Wrtoro no paspeny 7 8
Paspen 8. Metoab! 00paGoTKH pe3y/IbTaTOB H3MEPeHHsI.
B. I1. IMuTpeHKo,
Byl o160k n3MepeHuid, UX MpHUUHHEL, BO3MOXKHOCTE ycrpanenust wiv | E. B. CoTHHKOBa,
ouleHKU. DopMyJIbl U1 HaXOXKeHUSI MHTepBajia HaJleXKHOCTU A. B. YepHses. . 6
TO/Ty4eHHbIX faHHbIX. [IpoBeseHue pacueToB. Matemaruueckas JKOJIOTUYe CKUH
06paboTKa pe3yabTaToB Hab/MIOeH U SKOIOrHYeCKOr0 MOHUTOPHHTA. MOHHTOPHHI
TexHoCdephI:
Cankr-ITetepOypr:
Haricanue pedepara. Janb, 2022 (16) 5
Wroro no pa3geny 8 11

15
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
VHCTPYMEHTAJIBHBIE METO/JbI AHAJ/IU3A

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta

* pedepar;
®  OTYeT I10 [IPAaKTUYECKOMY 3aZlaHUIO;
® TecCT;

e muddepeHITMPOBAHHLIN 3aUeT.
Kputepuu onjeHUBaHUSA

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

¢ IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

Pedepar

Tembl A5t pepepatoB nprBezieHsl B YMK auciiurisel. O6bem pedepara — He meHee 10 cTp.
O06s13aTeIbHO UCTIOIh30BAaHKUE He MeHee 3 0TeUeCTBEHHBIX U He MeHee 2 HUHOCTPAHHOTO UCTOUHHKOB,
ory6JIMKOBaHHBIX B MocsiefHue 5 neT. ObsA3aTe/IbHO UCTI0/Ib30BaHUe 3/IeKTPOHHBIX 6a3 AaHHbix (PUHII,
Scopus, Web of Science u gp.).
ITo cTpykType pedepara U yen,HOMY BeCy ero uacreii peKOMeH[yeTCss UMeTh (B JINCTaX): TUTY/IbHbIHN JIUCT
(1), BBegenue (1-2), ocHOBHas yacThb (TIpy HEOOXOAMMOCTH C TOZpa3zie/ieHreM Ha pa3esibl U mofpaszelib) (6-
20), 3akmouenue (1), CTUcok 0603HaueHUH U cokpartienuii (1), CTUCOK MCIMOTb30BaHHBIX UCTOYHUKOB (1).
Pedepar Tpebyet 3amuThl. CTYEHT [[OMYCKAeTCA K 3all[UTe TIPH YCJIOBUU BBIMOJTHEHUS TpeOOBaHUH K
oopmiieHHIO U cofepykaHUIo pedepara, a TAKKe K ero yHHKanbHOCTH (He MeHee 60% opuruHansHOCTH). B
X0Jle 3allMTHI 33/laeTCsl He MeHee 3X BOTIPOCOB I10 TeMe pedepara, Ipu YCIelHOM OTBeTe Ha /iBa U3 Tpex
BOTIPOCOB, pedepaT CUUTALTCS TIPUHSITHIM.

OTueT NMo NpPakKTHYECKOMY 3alaHHI0

OTueT 1Mo NpakTHUeCKol paboTe MpeJCTaB/IsSeTCs B TIEUaTHOM W/IM PYKOTIMCHOM BH7Ie. 3alliTa oTyera
TPOXOAUT B (hOpPMe JI0KJ1a/la CTYZEHTa TI0 BBIIOJTHEHHOM paboTe U OTBETOB Ha BOIIPOCHI MPEIo/jaBartesis 1o
TeMe MPaKTUUeCKOH paboThl. MUHMMA/IBHOE KOJIMUEeCTBO BOIIPOCOB IPerojaBaresis - 3, MakCUMalbHOe — 5.
B ciiyuae ecsii o opMIEHHBIM CTYZIEHTOM OTYET CBUZIETE/TLCTBYET O MPABUILHOM BBITIOTHEHHUHW PACUETOB U B
X0/l 3aIlUThI CTY/IEHT /IaeT He MeHee 2 MPaBWIbHBLIX OTBETOB Ha 3 33/IaHHBIX Mpero/jaBaresieM Bompoca (Wiu
He MeHee 3 TIPaBUJIbHBIX OTBETOB Ha 5 3a/JaHHBIX BOTIPOCOB) — MpaKTHUeCKasi paboTa Mpu3HaeTcs
BBITIOJTHEHHOM.

Tect
Bonpocs! k Tecty npuBesieHsl B YMK auciunivHel. TecT cuuTaeTcs BHINOTHEHHBIM TIPY KOTMYeCTBe
MpaBUIbHBEIX 0TBETOB 0T 60% U boree.

JuddepennupoBanHbIii 3aueT

OOyuaroumiicss UMeeT TPaBo Ha MO/TyYeHre MUHUMAJIbHOM TTOJIOKUTE/TBHOU OLIeHKH TP Y C/IOBUN
YCIIEIIHOTO MPOXOKAEHUSI TEKYLIero KOHTPOJISI yCIieBaeMOCTH B (hopMe IMarHOCTHUeCKON paboThI B
COOTBETCTBUH C rpaMKoM paszena 4.
Bonpocs! K AuddepeHIiipoBaHHOMY 3aueTy npuBeieHbl B YKM aucuumiviel. OlieHUBaeTcs
Ju(depeHLIMPOBaHHbIN 3aueT 10 pe3ysbTaTaM 0TBeTOB Ha 10 TeCTOBBIX BOIIPOCOB MO C/IEYIOLIUM KPUTEPHSIM:
- 6 NpaBWIBHBIX OTBETOB Ha BOIIPOCHI TeCTa — "yZ0B/IETBOPUTE/BHO";
- 7-8 nIpaBWIBHBIX OTBETOB Ha BOIPOCHI TeCTa — "Xopowo", 1ipy BbinoHeHUU 100% KOHTPOJIBHBIX
MepONpHUATHH;
- 9-10 npaBWILHBIX OTBETOB Ha BOIIPOCHI TecTa — "0TIMYHO", NIpU BbINo/HeHUU 100% KOHTPOJ/IBHBIX
MepOTPUSITUH.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3/jesioB U
JUJAKTHYECKNX eJHHMHIL]

BCEI'O

AyauTopHbIe
3aHATHA B
KOHTAaKTHOM

dopme

BCEI'O

Jlekuu

IIpakTHueckue
3aHATUA

CamMocTonaTe/lbHana
padoTa cTyaeHToB

dopmupyemas
KoMmeTeHIus, %

ITK-95

HANMMEHOBAHUE
OLIEHOYHOTI'O CPEJCTBA

Paszpen 1. MoHUTOpHHT
OKpY’KamlIei cpeanbl U
9K0JIOTHYeCKHl KOHTPOJIb.

OrTueT 110
MpaKTU4eCKOMY
3aJlaHUIO,
Pedepar,
Tect

Paspen 2. KonTposb 3arpsasHeHust
armocdepHOro Bo3yxa.

18.3

1.3

0.5

0.8

17

15

OrtuerT 110
TPaKTHUUeCKOMY
3a/IaHUIO,
Pedepar,
Tect

Paspen 3. KonTpoas 3arpsasHeHus
BOJIHBIX 00BHEKTOB.

21.3

1.3

0.5

0.8

20

15

OrTueT 110
TPAKTUYECKOMY
3a/IaHUIO,
Pedepar,
Tect

Pa3pen 4. KoHTpOb 3arps3HeHMst
T0YB.

12.3

1.3

0.5

0.8

11

10

OrTueT 110
TpaKTHU4eCKoMY
3aJlaHUIO,
Pedepar,
Tect

Paspen 5. OToop,
npe/BapuTe/IbHasi MO/rOTOBKA,
KOHCepBalusa U XpaHeHHe Npoo
00bEeKTOB MPUPOAHOI CpeJbl.

16

16

10

OrtuerT 110
TIPaKTHUUeCKOMY
3a/IaHUIO,
Pedepar,
Tect

Pa3zpgen 6. IIpudopsl 1 MeToAbI
aHa/M3a.

48.3

1.3

0.5

0.8

47

30

Pedepar,
OrTueT 110
TPaKTHUYeCKOMY
3aJIaHUIO,
Tect

Pazgen 7. lucraHiuoHHbIE U
aBTOMaTHUYeCKHe MeTO/bI
MOHUTOPHHTA.

OrTueT 110
MpaKTHU4eCKoMY
3aJlaHUIO,
Pedepar,
Tect

Pa3zaen 8. MeTto/b1 00padoTKHU
pe3y/IbTaToB U3MepPeHHsI.

11.8

0.8

0.8

11

OrtuerT 110
TIPaKTHUUeCKOMY
3a/IaHUIO,
Pedepar,
Tect

Bcero 3a 4 cemecTp

144

138

100

Bcero no gucuniuHe

144

138

100
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