





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:

IICK-1.1 — cmocobHOCTb OCYIIeCTB/SITH KOHTPO/b BBLITMIOJIHEHMSI B OpraHM3aluy TpeOoBaHWi B 0061acTH
OXpaHbl OKpYy>Katolljel cpefibl 1 obecrieueHust 5K00ruueckoit 6e3omacHOCTH

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-1.1

3HAHUS:

Ha YpPOBHe Npe/iCTaB/eHuI:

- 3HaHWe OCHOBHBIX KCEHOOMOTHKOB, Hau0osiee pacmpOCTPaHEHHBIX SKOTOKCMYHBIX M OMAacHBIX
BeII|eCTB;

- 3HaHWe OCHOBHBIX BH/IOB U WCTOYHMKOB 3arpsisHEHHsI OKpy’Karwollel cpeibl Haubosee
pacnpocTpaHeHHbIMY BPeIHbIMU BellleCTBaMU;

- BUZIOB 9KOJIOTMYECKOT0 MOHUTOPHHT'A, €ro 3a/iau, OpPraHU3aLyio U Iy TH pean3aLuy;

- K/1acCUUKALMI U XapaKTePUCTUK OCHOBHBIX 3arpsi3HUTe el M UX UCTOYHHKOB,;

Ha YPOBHe BOCIIPOM3BeJleHHS:

- 3HaTh OCHOBHbIE HOPMHUPYyeMble TlapaMeTphl Cofiep>KaHHs BPeJHbIX BellleCTB B OKpY»Katollel cpefie;

- OpraHu3alMI0 W MeTOAUKY TNIpoBefileHHsl HaO/ofeHui 3a ypOBHeM 3arpsisHeHHsi aTMOC(epHOro
BO3/lyXa, [IPUPOAHBIX BOJ, II0YB;

- METO/|bl aHa/M3a 3arpsI3HSIIOIINX BellleCTB, IPUMEeHSIeMbIX B IDOM3BO/ICTBE;

- OCHOBHBIE CTIOCOOBI ¥ 3Tarbl IPOBe/|eHHsT TPOU3BOACTBEHHOTO SKOJIOTMYeCKOTO KOHTPOJIS;

Ha ypOBHe TIOHUMaHUSI:

- 3HaTh OCHOBHbIe AaHAMTUUYECKHe MeTOAbl SKOJOTHUYECKOTO MOHUTODWUHTA, METOAbI W3y4eHUs
XMMHUYECKOI'0 COCTaBa ra30BbIX U BOAHOW cpefi, KOHTPOJIb IIPUPOAHBIX U CTOYHBIX BOJ, I10Kasare/iy KayecTBa
BOZIbI, COCTOSTHHSI TTI0YB M METOZIbI X OTIpeZieieHHs, 0M0I0ornuecKrie MeTO/bI B 9KOJIOTHUeCKOM MOHUTODHHTE;

- 3HaThb OCHOBHBbIE METOZbl SKOJIOTMUECKOTO IIPOTHO3MPOBAHMS], OLIEHKM YDOBHS 3arpsi3HeHus!
TexHoC(epsl, OL|eHKW HalpsHKeHHOCTH KOJIOTHYeCKUX CUTYaLUi.

- 3HaTh TEXHUUYECKHUE CPeICTBA SKOAaHA/IMTUUECKOTO KOHTPOJIS;

- 3HaTh Ha3HaueHWe, YCTPOUCTBO, MIPUHLMIT PA0OTHI M YC/IOBUS IKCIUTyaTalii IPUOOPOB 1 arrapaTyphbl
KOHTPOJIs1 KauecCTBa [PUPOAHON Cpejibl;;

YMeHus:

TeopeTHUeCKue:

- IPOBOJUTH aHA/IN3 COOTBETCTBUS (PaKTUUeCKUX TTapaMeTPOB ra30BbIX BEIOPOCOB U COPOCOB B BOJHBIE
00BeKTHI TPeOOBaHUSIM HOPMAaTHUBHO-TEXHUYECKOW JOKYMeHTaLi, HOPMaTHBHO-TIPABOBBIX aKTOB;

- TIO/Ib30BaThCsl CIPABOYHOW JIMTEPATypOM; BBINOJHATH WTOTOBbIE pACUYeThl C HCIOJB30BaHUEM
CTaTUCTHUECKOH 00pabOTKH pe3y/IbTaTOB aHA/IM3a;

MpaKkTUUecKue:

- OLIeHMBATh BO3MO)KHOCTH MeTO/[0B, 000CHOBAHHO BBIOPATh COOTBETCTBYIOLIUI METO/, [JIsi KOHKPETHOMN
MPaKTUYeCKOM 3a/jauul.

- UeHTU(ULIMPOBATE UCTOYHMKHU BbIJ|e/IeHUsI 3arps3HSIOIIMX BellecTB, JHePIrUU U Jpyrux (pakTopoB
BO37IeliCTBUS Ha OKPY’KaloIllyI0 PUPOJHYIO CPeAy;

- [10/1b30BaThCs1 OCHOBHBIMHU CPeJICTBaMU KOHTPOJIs1 KaueCTBa OKpY»Karollieil IpUPOJHOI Cpefbl;

- CaMOCTOSITe/IbHO ITUIAaHUPOBaTh, MPOBOAUTH U 0000IIaTh pe3ysbraThl SKCIIEPUMEHTOB I10 OLieHKe
KauecTBa OKpY’Karollieil cpefibl;;

HABbIKU:

yuacTusi B aHAJMTUYECKWX M3MepeHHusiX C orpefeseHdeM (akTUYeCKUX KOHLIEHTPALMii HEeKOTOPbIX
PacrpoCTpaHeHHbIX BpeJHBIX BEILeCTB B TIPOMBIIIJIEHHBIX BIOpOcax v cbpocax;

B/IaZieHre OCHOBHBIMU (PU3UKO-XMMHUUECKUMU ¥ OMO/IOrMYeCKUMH MeTO/IlaMi 9KOMOHHUTOPHHTa;

13MepeHNsl ypPOBHeH OIlacHOCTell Ha NMPOM3BOACTBE U B OKpY)Karolllell cpefie, UCI0JIb3Ysl COBPEMEHHYIO
H3MepUTE/bHYIO TEXHUKY;.



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 [UCLIUIUIMHBI SIBJISIETCSL JIOTMYECKUM  TIPOZI0/DKEHNEeM  TUCLIUTIIMH! OPTAHN3ALIUSA
PA3PABOTOK 1 MCCJIEJOBAHUNMN.

CopepXaHie IUCLUTIIMHBI SIBJISIETCSI OCHOBOMW ISt OCBOEHMS JAUCLIUIIIMH! HO,HFpTOBKA K
MNPOOEAYPE 3AINNUTHI W 3AINUTA BbIITYCKHOU KBAJIMOUKAINMOHHOM PABOTBI,
TEXHUUYECKUE CPEJCTBA 3AIINTHI OKPYXXAIIIEW CPE/BI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-3 — cnocobeH npe/iCTaBIAThL UTOTH MPOdeCcCUOHATBHOMN /1eATeTbHOCTU B 00/1aCTU TeXHOC(epHOH
0e301acHOCTH B BU/IE OTUETOB, pedepaToB, CTaTel, 3asBOK Ha BblJjauy ITOTEHTOB, 0(OPMJIEHHBIX B
COOTBETCTBUH C TMPEbSBISEMBIMHA TPeOOBAHUSIMU

¢ YK-3 — CrniocobeH opraHU30BBIBaTL M PYKOBOIUTH Pab0TOM KOMaH/IbI, BEIpabaThiBasi KOMaH[HYIO
CTpaTeryro ISl JOCTYDKEeHUS TI0CTaB/IeHHOM T1eJTh



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme
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TICK-1.1

Paszpen 1. MOHMTOPHHT OKpY)KaloILieii CpeAbl H 9KOI0rHYeCKHii KOHTPO/Ib. [ToHsTHE 06
5KO/IOTMYeCKOM MOHUTOPUHTE, €ro Lie/six U obbekTax. Knaccudukalys cicTeM MOHUTOPHHTA.
6 1 HabnrofieHnst 3a 0CHOBHBIMHU COCTAB/ISTIOIMMU Grochepbl. MeTob! 9KOJIOrHUeCKOro 1 9 1 1 9 10
MOHUTOpPHMHTa. MOHUTOPHHT aTMOC(epPHOT0 BO3/)yXa, OpraHu3aLiist Hab/MoAeHHi U KOHTPOJIs
3arpsi3HeHHH. MOHUTOPHHT BOJHBIX 00beKTOB. [I04BeHHO-3K0/IOrHUeCKHii MOHUTOPUHT U
MOHMTOPHHT GHOpa3HO06pa3ws.

Paspen 2. KonTposb 3arpssHenus armocdepHoro Bosjyxa. Cocras arMocdepHOro
BO3/tyxa. Knaccudukanus 3arpsisHutenei Bo3ayxa. CraH/japThl KauecTBa aTMOC(hepHOro
BO37iyxa. OpraHu3sanus Hab/mrofieHHH 3a ypoBHeM 3arpsisHeHHs: atMocdepsl. OT6op npob
6 11  |Bo3zyxa. Anmaparypa ¥ MeToAuKH ot6opa npo6. CTaHAapTHbIe CMeCH BPeJHbIX BEIeCTB C 21 6 2 4 15 15
Bo37iyxoM. CoBpeMeHHBIe MeTO/bl KOHTPOJIS 3ar psI3HEHHs BO3/YIHOM cpe/ibl. VI3MepeHue
KOHLIeHTpAL{Hi1 Bpe/IHbIX BellleCTB MH/MKATOPHBIMK TPyOKamu. MHAMBH/ya/IbHast aKTUBHAS U
[IaCCHBHAsI JO3MMETPHSI.

Paspen 3. KoHTpo/b 3arpssHeHust BOAHBIX 00bekToB. Coctas rugpocdepst. VICTOUHUKY U

3arpsi3HuTesN ruapocepsl. HopmMupoBaHie KauecTsa BoAbI B BogoéMax. OpraHusarust
KOHTpOJIS KauecTBa BoAbl. OT60p npo6 Bozpbl. THIbl 0T6MpaeMbIx 1po6. Buzb! pob 1 BHABI

6 11 o 22 7 3 4 15 15

or6opa npo6. Crioco6bl ot6opa. Yerpoiictsa A1t or6opa npo6 Bozb!. IoAroToBka npob k

XpaHeHut0. TpaHCropTrpoBaHue Mpo6. MeTosbl KOHTPOJIS 3arpsi3HeHHs THAPOChEePHBIX

00bEKTOB.

6 1 Paspen 4. Kourpons 3arpsasHenust nous. OLeHKa CTeneHu 3arpsisHedus nous. Ot6op npob u 12 3 1 5 9 10
MeTO/bl KOHTPOJIA 3arpsi3HeHHs IT0YB.

Paspaen 5. OT6op, npefBapuTe/IbHasH MOATOTOBKA, KOHCEPBALMsI U XpaHeHHe Npod
6 1 00BEeKTOB IPHPOAHOIi cpeabl. OT60P MPo6 aTMOC(EpHBbIX 0CAJKOB, MX KOHCEpBALUs 1 16 7 2 5 9 10
XpaHeHue; 0T60p Npob JJOHHBIX OT/IOXKeHUH; 0T60p IPO6 pacTHTeILHOrO MaTepHaa; 0T6op
TKaHeil )KMBOTHbBIX; 0T60p 1pob cHera.

Paspien 6. IIpuGopel u MeTojbl aHamu3a. CrieKTPOCKOUYeCKHe METO/bI: METOZbI
MOJIEKY/ISIPHON CIIeKTPOCKOINH, METO/bI AaTOMHOM CIIEKTPOCKONUU. DIeKTPOXHUMUYECKHe
MeTOo/bI: MOTEHIIUOMETPUS, BOJIETaMIIePOMeTpHUsI. XpomaTorpacl)quCKHe MeToAbI:
Xpomartorpaduueckye XapaKTepuCTHKH, yCTPOHCTBO ra30BOro Xpomarorpodga.
Paguomerpuyeckuii aHaau3. Onruyeckye MeTozbl. XMMUUecKie Meto/bl. IIpubopsi n

6 11 MeTozbl KOHTPOsIst iyma. [IpuGopsI 1 MeTo/ bl KOHTPOJIs Bubparuu. [Ipubopsl U MeTo/bI 41 21 6 15 20 30
n3MepeHust HU3MUECKHUX TTapamMeTpoB aTMOCheps! ¥ TAPOCHepbl: METPOIOrHYecKre
nprGOphI M3MepeHus (pU3MUeCKHX MTapaMeTpoB aTMOChepbI; THAPONOrnyecKre NprOopk! 1
yCTaHOBKH. BHOMH/MKALMS U GHOIOrHYeCKNii MOHUTOPUHT: GUOMH/MKALIMS B Ha3eMHO-
BO3/[yLLIHOM Cpe/ie C TIOMOLLbIO0 pPaCTeHHH; OMOMHANKALMS B BOAHOM cpefie; GHOMHAMKALWS B
TiouBe. KOHTDOTIL TIapaMeTpOoB 3JIEKTPOMarHWTHOI'O IT0JIA.

Pa3pen 7. [lucTaHIiOHHbIE ¥ aBTOMaTHYeCKHe MeTOAbl MOHUTOPHHTA. /IMCTaHI[LIOHHbIe
6 11 9 2 1 1 7 5
MeTozbl 30HAMpoBaHust VIC3. JTupapel. [o6anbHble cuctembl MoHUTOpHHTa. I'MIC crcTeMbl.
Paspen 8. Meroab! 00pad0TKH pe3y/IbTaToB H3Mepenus. OcHOBHbIe NoHsTHsL. O6paboTka
6 11 JIaHHBIX MPSAMBIX M3MepeHUi. TTorpelHoCcT KOCBeHHBIX U3MepeHHil. CoBMeCTHbIe 12 3 1 2 9 5
n3mepenust. ITpasuia odopmeHus rpadukoB.
Bcero 3a 11 cemecTp 144 51 17 34 93 100
Bcero o gucnummHe 144 51 17 34 93 100

3.2. AyUTOPHBIN IPAKTUKYM

Homep u
P Oo0neMm,
Ne HauMeHOBaHUe
TeMa NpaKTU4YeCKOro 3aHATHUS aya.
n/n pa3pena
4acoB
JUCHMIIUHBI

Pazgen 1.

MoHUTOpUHT .

OKDVOKAOLLLET JKoJIOTHYeCKUM KOHTPOJIb. Buzibl 3Konoruueckoro KoHTposis. [ToHsTus:
1 c EYH u B «MOHUTOPUHI», «3KOJI0TUeCKUI MOHUTOPUHT» U «UMITaKTHBIN 1

PEA . |MonuropuHr». CocTaBieHre CXeMbl MOHUTOPHHTA.
3KO0JIOTUUeCKUM
KOHTPOJIb.
HopMupoBaHue KaueCTBa OKpY KaroLeil cpefibl — yCTaHOB/IEHUE

2 |Pasnen 2. TroKasaresieid ¥ peJiesioB, B KOTOPBIX A0IMYCKaeTCsl U3MeHeHUe 3TUX 1

KOHTpOJTb TroKasaresield Ajis Bo3ayxa.
3 [3arpasHeHus VuBeHTapu3alys 3arpsi3HSIONINX BeIleCTB U (pU3NUeCKUX BO3eNCTBUI 1

aTMOC(hepHOTO  |TpeATIPUSITHSI.
4 BO3yXa. O11eHKa 3K0/I0rMUeCKOM 0TaCHOCTH 3arpsi3HeHHsT aTMOC(ephl B TOpo/ie 1o 9

BbIOpOCAM OTpac/iel MPOMBIIIEHHOCTH M aBTOTPAHCTIOPTA.

6 10873




5 |Pasgen 3. HopMupoBaHue KaueCTBa OKpYy Karoleil cCpefibl — yCTaHOB/IEHUE 1
Kontposnb TroKasaresieid ¥ pe/iesioB, B KOTOPBIX A0IMYCKaeTCs U3MeHeHUe 3TUX
3arps3HeHust Trokasaresiei /sl BOZBI.

BOAHBIX Onpe/iesieHye KPaTHOCTH pa30aB/ieHus CTOUHBIX BOJl B paCUETHOM CTBODE,
00BEKTOB. KOHL[EHTpaLMH{ 3arpsA3HSAIOLINX Bel[eCTB [O0C/Ie IepeMeLlBaHus U
paccTosiHue, PYU KOTOPOM MPOM30i/IeT MOJIHOe NepeMellrBaHue.
6 Orpe/ienieHrie KOHIIEHTPAI[MK B3BellleHHBIX BellleCTB B CTOYHOU BO/jIe, 1
pa3peIeHHOM K COpOCY B BOAOTOK IOC/Ie OUUCTHBIX COOPY)KEHHUH, U
1oTpebHy0 3¢ (heKTUBHOCTb OUMCTKH CTOUHOM BOJIBI 10 B3BEIIIEHHBIM
BeLL[eCTBaM.
Ormpenenenrie HeOOXOJUMOM CTeTNEHN OUMCTKU CTOYHBIX BOJ, TIO
v COJep’KaHUI0 B HUX paCTBOPEHHOro Kucaopoga. OnpezeneHue 1
He0OX0IMMOM CTEeIeHH OUMCTKH CTOYHBIX BOJ 110 BITKIIo/H A/1s BOJHOIO
00BeKTa TpH 3a/]JaHHBIX YCJIOBUSIX.
8 OmpefenieHrie BeTMYMHBI HOPMaTUBHOTO COPOCa 3arpsi3HAIOIINX BEIeCTB B 1
BOZI0€M TIPY 33/JaHHBIX YCJIOBUSIX.
Pazgen4: HopmupoBaHye KauecTBa OKpy»Karollleli cpe/ibl — yCTaHOB/IEHHE

9  |KoHTposb TioKa3aresieil U Mpe/e/ioB, B KOTOPHBIX [IOMyCKaeTCsl M3MeHeHHe 3THX 1
3arpsi3HeHus ToKa3aresield OYBbI.

10 |mouB. KoHTpoJib 3arpsi3HeHus1 MOuB. 1

1 Eaﬂeﬂ 5. OT60D, [Metogp1 0T6Opa , KOHCEPBUPOBAHMS, XPAHEHHS U TPAHCTIOPTUPOBKY TPO6 )

PENBAPUTENBHA g i1 g TaGopaTopyu.
MO/ rOTOBKa,

{p |KoHCepBaius U MeTozibl 0TOOpa , KOHCEPBUPOBAHMS, XpaHEHHs] U TPAHCIIOPTUPOBKH MPO0 5
XpaHeHHe Npo0  |Bo3zyxa B 1abopaTtopu.
00BeKTOB

13 |[mpupogHoii MeTozbl 0TO0OpPa , KOHCEPBUPOBAHMSI, XPaHEHHUST U TPAHCIIOPTUPOBKH MPO0 1
cpep. nouB B 1aboparopum.

Ynpasnenue ycrpoiictBamu B cucteme NI LabView. ITocTpoeHue MakeTa
14 M3MepUTebHON YCTaHOBKHU AJIs1 SKOJIOTHUECKOTO KCIIepuMeHTa Ha Oase 3
obopyaoeanus National Instruments.
N3yuenne gaturka cofepykaHusl KUCIOPOJa U3MepSIOILero KOHLIeHTpaLuio
15 KHC/I0pO/ia B Mpefiesiax Mpy MOMOIIY 3JIEKTPOXUMHUUECKON sTUeHKH. 3
[IpoBeseHue n3MepeHus COfiep>KaHUsI KUC/IOPOJa.
Paszien 6. W3yuenue gatumnka cogepskanusi CO2 npuHIUI paboThl KOTOPOTO OCHOBAaH

16 Ha ONTHKO-abCOpOI[MOHHOM MeTo/ie aHau3a. [IpoBeieHre U3MepeHust 3
ITpuGops U
MeTO/ bl aHa/In3a. copepxkanms CO2.

W3mepeHue BopopogHOro nokasatesst pH MeToZ0M MOTeHL[MOMETPHH.
17 [MpuHnun pabotel ucnons3yemoro PH aaruwvka. [TpuHIyn paboTs 3
HMOHOCE/IeKTUBHOTO JlaTuuKa.
[MonyueHust ZaHHBIX O KOHLIEHTPaLX X10puA-MoHOB Cl- B BOAHBIX
18 pacTBopax € UCI0/Ib30BaHHeM MOHOCe/IeKTUBHOIO JaTtuuka. [lonyyeHre 3
JlaHHBIX O KOHLIeHTpaLuK HUTpaT-uoHoB NO3+ B BOJHBIX pacTBOpax
WCII0J/Ib30BaHMEM MOHOCEe/IeKTUBHOIO JaTuyKa.
Onpepenenve nocaeCTBUM MPUPOAHBIX KatacTpod. [JemundprpoBanre
Pasgen 7. CHUMKOB. [lemimdprpoBaHue KOCMHYECKOro CHUMKA H OLieHKa
A — SKO/IOrHYeCKOro COCTOSIHMSA Ha 33\aHHON TePPUTOPHH. Onpenenenve
rPaHUL] BOJHBIX TOBEPXHOCTEH Ha KOCMUYECKUX CHUMKaxX. OLeHKa

19 ?BTomaTquCKHe aHTPONOreHHOT0 BUSHUSA Ha OKPY KaKoIIYIO Cpefly MO JaHHbIM 1
MeTOgBI JIMCTAHLMOHHOTO 30HANPOBAHHS 3eMIH. HeumdprpoBaHue 1 cpaBHEHHE
MOHHTOHETA, KOCMOCHHMMKOB C pallOHOB 3K0JIOTHYeCcKUX KatacTpod. MeTozsl U

OpraHM3aLMs Ha3eMHOTO HabsroeHust. [lucTaHMoHHbIe HabmoneH st 3a
COCTOSIHHEM OKpY>Karolliel cpefpl.
Paszen 8. Bugp! omwnbok v3mMepeHui, WX TIPUUKHBI, BO3MOKHOCTb yCTPaHEeHHs UK

20  |MeTtoppl otieHKW. PopMysibl [i711 HaXOXK/IeHUsI UHTepBasa HafleXXHOCTH MO/TyueHHbIX 1
06paboTku JaHHBIX. [IpoBeieHNe pacueToB

21 pe3y/nbTaToB Marematrueckast 00paboTKa pe3y/ibTaToB HabO/MIOAeHUH 3KOIOTHUeCKOT0 1
H3MepeHus. MOHUTOPUHTIA.

Bcero 3a 11 cemectp 34
3.3. CamocrosTenbHas padora crygenta (CPC)
7 10873




Ne Oo0nemMm,
Homep u HauMeHOBaHMe pa3jiesia ANCHHUILIMHbBI CojepixaHue yue0HOro 3a/JaHHs
n/n 4acoB
1 [ToaroToBKa K BBITOIHEHHUIO 3
MIPaKTHUeCKOW paboTHI.
2 |Pa3men 1. MoHUTOPUHT OKpy»Katollleii cpeasi 1 (Hamucanue pedepara. 4
9KOJIOTMYeCKUH KOHTDPOJIb. ABanu3 NeKIMOHHOI0 MaTepuaria.
3 N3yueHue pekoMeHAyeMbIX UCTOUHHUKOB 2
TI0 TeMe pasferna.
AHanu3 1eKMOHHOI0 MaTepuarna.
4 N3yueHre pekoMeHyeMbIX HCTOUHUKOB 4
Pazgen 2. KonTposs 3arpsisHedus atmocepHoro |10 TeEMe pasfiesia.
g [BosAyxa. [ToaroToBKa K BBIIOIHEHHIO 5
MPaKTHUEeCKOM PabOoThI.
6 Harmmcanue pedepara. 6
AHanu3 NeKUMOHHOT0 MaTepuaria.
7 N3yueHne pekoMeHyeMbIX HCTOUHUKOB 4
Paspen 3. KoHTpoO/b 3arpsi3HeHNst BOAHBIX 110 TeMe pas/e/id.
8 00BEKTOB. [ToaroToBkKa K BBIITOJIHEHHIO 5
MIPAaKTUUECKOM paboThI.
9 Harmucanue pedepara. 6
AHanu3 NeKIMOHHOI0 MaTepuarna.
10 N3yueHue peKoMeHAYyeMbIX UCTOUHHUKOB 2
TI0 TeMe pasferna.
Paspen 4. KoHTpo/b 3arpsis3HeHusI IIOYB.
1 [MoaroroBka K BBIMONHEHHIO 3
TIPaKTUUeCKOU paboThI.
12 Hammicanue pedepara. 4
AHanu3 NeKLMOHHOI0 Marepuarna.
13 N3yuenne pekoMeHyeMbIX HCTOUHUKOB 2
Pazpen 5. Ot6op, Npe/iBapuTe/bHas OATOTOBKA, | reme paszena.
KOHCepBaIys U XpaHeHue 1pob 06HeKTOB
14 |nprpoaHoi cperpi. [ToproroBka K BBIMONHEHHIO 3
IIPaKTUUeCKOH paboThI.
15 Harmcanue pedepara. 4
AHanu3 IeKLJMOHHOT0 MaTepuaina.
16 N3yueHue peKoMeHAyeMbIX UCTOUHHUKOB 8
T0 TeMe pasferna.
Pasgen 6. IIpubOpLI ¥ METO/[bI aHA/IH3A.
17 [MoaroroBka K BBIMONHEHHIO 6
TIPAKTUUeCKOU paboThI.
18 Hanvcanue pedepara. 6
AHanu3 NeKLMOHHOI0 Marepuarna.
19 N3yuenne pekoMeHyeMbIX HCTOUHUKOB 1
Paspen 7. JucraHjuoHHbIe U aBTOMaTUUeCcKre 110 TEME pas/jieJia.
90 [METOABI MOHMTODHHT. [ToaroToBKa K BBIIOJIHEHHIO 3
IpaKTHUUeCKor paboThl.
21 Harmmcanue pedepara. 3
2 [ToaroToBKa K BBIMOIHEHHIO 3
MIPAaKTHUeCKOW paboTHI.
23 |Pa3zmen 8. MeTopl 06pabOTKHU pe3y/bTaToB Hammicanue pedepara. 4
U3MEPEHUL. AHanu3 1eKIMOHHOI0 MaTepuaria.
24 N3yuenre pekoMeHyeMbIX HCTOUHUKOB 2
TI0 TeMe pasferna.
Bcero 3a 11 cemectp 93
4. ®OPMbI KOHTPOJISA OCBOEHUA JNCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3 4 5 617 8 9/10|11 12 13(14| 15 |16 17
11 Otu. o I13| |Otu. mo I13| |AP| |Otu. mo 13| |AP| |OTu. mo I13 Ped |AP| nud. 3au.
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YcnoBHble 0003HAUEHUS:
e [IP — puarHOCTHUECKasi paboTa;
¢ Ortu. o I13 — oTueT 110 NpakTUUeCKOMY 3a/,aHUIO;
e Ped — pedepar;
e TecT — TecT;
o nud. 3au. — guddepeHIIPOBAHHEIM 3aUeT.

TeKyuil KOHTPO/Ib YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnemyronux dhopMax:
e MArHOCTUYECKas paboTa;
* OTYET IO NMPAKTUUECKOMY 33/IaHHIO;
* pedepar;
e TECT.

ITpomexxyTouHasi aTTecTanys MPOBOAUTCS B (hopmax:
e uddepeHIPOBAHHBIN 3a4erT.



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:
TICK-1.1 criocobHOCTh OCYIIeCTBAThL KOHTPOJIb BBITIOJTHEHNS B OPraHU3al[uy TpeboBaHUM B 06/1aCTH OXpaHbI
OKpY’Karolleit cpesibl ¥ 00ecrieueH s SK0I0rnyecKoii 6e301acHOCTH.

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 3arps3HSIOIIUX BelleCcTB B 00ObeKTax OKpy)Karouledl cpeapl. OTOOp mpo0 pas3auuHBIX cpef.
doTtomeTpuueckuii Metoy aHaim3a. OcHOBbI xpomarorpaduu. HopmupoBaHHe XHMHUECKOTO 3arpsi3HeHUs
rmouB. OtOop mpobd TMOYB TMpy 3arpsi3HEHUM atMochepHbIMH BblOpocamu. BossrammepomeTpusi.
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 JIEKIIMOHHBIe 3aHATHS (17 4.), mpaktudeckue 3aHsaTus (34 4.), camocTosTesnbHas pabora
cryzeHrta (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
NHCTPYMEHTAJ/IBHBIE METO/IbI AHAJIN3A

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 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.

HaumeHoBaH#e paboThI Pexkomenjyemas 1ureparypa prn(:gv;xocm,
Pazaes 1. MOHUTOPHHTI OKpY)KalolieH cpejibl U 9K0I0rHUeCKUi KOHTPO/Ib.
[MoAroTOBKA K BBITIOTHEHHIO B. I1. Imutpenko, E. B. CoTHukoBa, A. B. UepHsies. . 3
NPaKTUYeCKOH paboThlI. JKo0ruyeckuii MOHUTOPUHT TexHOCPephl: CaHKT-
IetepOypr: JIanb, 2022 (1-2)
Hanwcanve pedepara. C. K. ITetpos, B. H. Cugopos, C. C. IleTpoga. . 4
AHa/u3 NIeKLAOHHOTO MaTepyara. OcHoBbI MHXeHepHO# 3Kosoruu: CI16.BT'TY
W3y4enne pekoMeH/yeMbIX "BOEHMEX" um. []. ®. YctuHosa, 2009 (2-3) 2
HCTOYHHMKOB I10 TEME pasZieria. C. B. besnos. . Hokconorusi: Mockga: FOpaiit, 2020 (4)
Wroro no pasgeny 1 9
Pa3aen 2. KoHTpoJib 3arpsi3HeHus: aTMoctepHoro Bo3jyxa.
A.T. BerourkyH. . OCHOBBI IIPOLIECCOB MHKEHEPHOH
AHa/H3 IEKLMOHHOTO MaTepUasa. skonoruu. Teopusi, mpuMepsl, 3afaun: CaHKT-
N3yuenne pekoMeHAyeMbIX Tlerep6ypr: Jlaus, 2022 (14) 4
VICTOHHKOB I10 TEME pas/ie/a. C. K. ITetpos, B. H. Cugopos, C. C. IleTpoga. .
OcHoBbI MH>XeHepHO# 3Kosoruu: CI16.BT'TY
[MToxgroroBKa K BBITIO/THEHHIO "BOEHMEX" um. [I. ®. YctuHoBa, 2009 (2) 5
TIPAKTHYeCKOU PaGOThL. B. I1. Imutpenko, E. B. CotHukosa, A. B. UepHsies. .
JKooruyeckuii MOHUTOPUHT TexHOC(ephl: CaHKT-
Hancanue pegepara. ITetepOypr: Jlans, 2022 (3-4) 6
Wroro no pasgeny 2 15
Paspen 3. KoHTpo/Ib 3arpsi3HeHUs BOAHBIX 00BEKTOB.
A. T. BetorikuH. . OCHOBBI ITPOLIeCCOB UHKeHepHOM
AHA/TH3 JIEKIMOHHOTO MAaTepHA/Ia. skosioruu. Teopus, npuMepsl, 3azaun: CaHKT-
N3yuenne pekomeHAyeMbIX Tetep6ypr: Jlanb, 2022 (14) 4
MICTOYHHKOB I10 TEME pas/ie/a. C. K. Iletpos, B. H. Cugopos, C. C. IleTposa. .
OcHoBbI UH>XeHepHOU 3Konoruu: CI16.BI'TY
[ToaroToBKa K BbITOTHEHUIO "BOEHMEX" um. 1. ®@. YcruHoga, 2009 (3) 5
TIPaKTUYeCKOM paboThl. B. I1. Imutpenko, E. B. CoTHukoBa, A. B. UepHsies. .
OKoJtorrye CKUi MOHUTOPUHT TexXHOChepbl: CaHKT-
Hammicanue pedepara. Tletep6ypr: JlaHb, 2022 (5) 6
Wroro no pa3zeny 3 15
Pazgen 4. KoHTpoab 3arpsisHeHUs MOYB.
A.T. BeroukyH. . OCHOBBI IIPOLIECCOB MHKEHEPHOH
AHA/IH3 JIEKIOHHOTO MaTepHana. sKkojiorum. Teopus, npumepsl, 3asauu: CaHKT-
N3yueHne peKoMeHAyeMbIX MetepGypr: Jaus, 2022 (16-17) 2
VICTOTHHKOB IT0 TEME pas/ie/a. C. K. ITetpog, B. H. Cugopos, C. C. IleTpoga. .
OcHoBbI UHXeHepHOU 3kosoruu: CI16.BI'TY
[ToaroTroBKa K BLINOJTHEHUIO "BOEHMEX" um. [I. ®@. Yctunoga, 2009 (4) 3
TIPAKTHYeCKOU PaGOThL. B. I1. Imutperko, E. B. CorHukosa, A. B. UepHsies. .
OKo/IOruueCKMi MOHUTOPHHT TexHocgepsl: CaHKT-
Harmicanue pedepara. [Tetepbypr: Jlaub, 2022 (6) 4
13 10873



Wroro no pasgeny 4 | 9

Pa3gen 5. OT00p, npeABapuTe/IbHAsA MOJrOTOBKA, KOHCEPBAIUs M XPaHEHHE MP00 005eKTOB NPHPOJHOI

cpeabl.

AHa/3 NIeKLAOHHOTO MaTepyaa. B. E. IIpuBanos, A. 3. ®ornagy, B. I. [llemanuH. .
V3yuenuie peKOMeH/lyeMbIX Jlasepbl M 3KOIOrMYeCKHIf MOHUTOPUHT aTMOC(ephI: 2
VICTOYHUKOB 10 TeMe paszesa. CII6.: JIanb, 2013 (4)
IToaroroBka K BBIITO/IHEHHUIO B. I1. imutpenko, E. B. CotHukosa, A. B. UepHsies. . 3
MPaKTHUeCKON paboThI. JKooruueckuii MOHUTOPUHT TexHOC(ephl: CaHKT-
Hanucanuve pedepara. [etepOypr: Jlans, 2022 (9-11) 4

Wrtoro no pasgeny 5 9

Pa3pen 6. Ilpubopsl M MeTOABI aHA/TH3A.

AHanM3 eKIIMOHHOTO MaTepuaria.

N3yueHue pekoMeHAYyeMbIX 8
MCTOUHHKOB TI0 TeMe pasjiena. B. I1. Imutpenko, E. B. CoTHukoBa, A. B. UepHsies. .

JKoJioTHYe CKU MOHUTOPUHT TexHOChepbl: CaHKT-
IToaroToBKa K BHITIONTHEHUIO

HPAKTHUECKOH paBOTI. IMetepbypr: Jlanb, 2022 (9-11) 6
Hanvicanue pedepara. 6
Wroro no pasgeny 6 20

Pasnen 7. AHCTHHHI/IOHHLIE U aBTOMaTH4YeCKHE MeTOAbl MOHUTOPHUHI'A.

AHanM3 eKIMOHHOTO MaTepuraria.

N3yuenne pekomeHAyeMbIX 1
HCTOUHHKOB TI0 TeMe pasjiena. B. E. [IpuBanos, A. 3. @otuaay, B. T [llemanuH. .

Jla3ephl ¥ 3KOIOTMUe CKMM MOHUTOPUHT aTMOCHephI:
IToaroToBKa K BHITIONTHEHUIO

o CII6.: Jlanb, 2013 (7-10) 3

MIPaKTHUeCKOM paboThI.
Hanvicanue pedepara. 3
Wtoro no paspeny 7 7

Pa3gen 8. Metojpl 00padoTKH pe3y/I5TaToOB H3MepeHHUsI.

HO,III‘OTOBKH K BBITIOJTHEHHUIO

MPaKTHUeCKOM paboThI. 3
B. I1. Imutpenko, E. B. CotHukosa, A. B. UepHsies. .
Hanvicanue pedepara. o . 4
JKo0ruueckuii MOHUTOPUHT TexHOCPephl: CaHKT-

Ananus JIEKLJMOHHOI'0 MaTepHaJia. HETepGpr: JaHbe. 2022 (16)
N3yuenne pekoMeHAyeMbIX ’ 2
VICTOYHUKOB T10 TeMe paszesa.

Wroro no pa3geny 8 9
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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[eHUThL Pe3y/IbTaTbl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThueckas pabora

* pedepar;
®  OTYeT I10 [IPAaKTUYeCKOMY 3a/laHUIO;
® TecCT;

e muddepeHITMPOBAHHBIN 3aUeT.
Kputepuu onjeHUBaHUSA

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

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

Pedepar

O06beM pedepara — He MeHee 10 ctp. Obs13aTeIbHO UCOb30BaHNE He MeHee 3 0TeUeCTBEHHBIX U He
MeHee 2 HHOCTPAHHOTO UCTOUHUKOB, OMYO/IMKOBAaHHBIX B Moc/ieqHue 5 yieT. O6s3aTelbHO UCTI0/Ih30BaHUe
3/1eKTPOHHBIX 0a3 mauHbX (PUHII, Scopus, Web of Science u gp.).
[To cTpykType pedepara u yziembHOMY BeCy ero uacreii peKOMeH/1yeTCsi UMeThb (B JIUCTax): TUTY/IbHbIN JIUCT
(1), BBegenue (1-2), ocHOBHas yacThb (TIpy HEOOXOMMOCTH C TIOZipa3zie/ieHeM Ha pa3/erbl U Tofpaszeibl) (6-
20), 3ak/mouenue (1), crivcok 0003HaueHWH U COKpaileHuH (1), CITMCOK UCI0/Ib30BaHHBIX UCTOUHUKOB (1).
Pedepar Tpebyet 3amuThl. CTYJEHT [JOMYCKAETCA K 3all[UTe TIPU yCJIOBUY BBITOTHEHUS TpeOOBaHUH K
oopmsieHHIO U CofiepkaHUI0 pedepara, a TAKKe K ero yHHKanbHOCTH (He MeHee 60% opuruHansHOCTH). B
X0Jle 3allMTHI 33/]aeTCsl He MeHee 3X BOMPOCOB 110 TeMe pecdepara, [py YCIelHOM OTBeTe Ha /iBa U3 Tpex
BOTIPOCOB, pedepar CUMTaeTCsl IPUHATHIM.

OTueT 1o NPaKTHYECKOMY 3aiaHHI0

OTueT 1o NpakTHUeCcKoi paboTe Mpe/iCTaB/IAeTCs B MEUaTHOM WM PYKOTIMCHOM BH7Ie. 3all[iTa OTueTa
MPOXOAUT B (hOPMe ZI0KJIa/la CTYZEHTA TI0 BBIOJHEHHOUM paboTe ¥ OTBETOB Ha BOIIPOCHI MPEIo/jaBaTesis 1o
TeMe MPaKTUUeCKOH paboThl. MUHMMAIBHOE KOJIMUEeCTBO BOIIPOCOB TPEMojaBaresis - 3, MaKCUMalbHOe — 5.
B cnyuae eciv oopMIIeHHBIHM CTYyZIEHTOM OTYeT CBUETe/IbCTBYET O MPaBUIbHOM BBLITIO/THEHUN PACUETOB U B
XO0/le 3allMThI CTYAEHT IaeT He MeHee 2 MTPaBU/IBHBIX OTBETOB Ha 3 3a/IaHHBIX TIperojaBaresieM Borpoca (Wiu
He MeHee 3 TIPAaBWIbHBIX OTBETOB Ha 5 33/laHHBIX BOMPOCOB) — MpaKTHUeCcKast paboTa MpU3HaeTCs
BBITIOJTHEHHOM.

Tect
Tect coctout u3 10 BONPOCOB ¥ CUMTAeTCs BHIITOJHEHHBIM [TPYU KOJIMUECTBE [TPaBU/IbHBIX OTBETOB OT
60% u 6ostee. [To pe3ysbTaTam TeCTUPOBAHUS IPHCBAUBAKOTCS OA/ITBI 110 CJ/IEAYIOIUM KPUTEPHSIM:
60-70% 1paBWIBHBIX OTBETOB Ha BOIIPOCHI TECTa — "y/IOB/I€TBOPUTE/ILHO"
71-89% npaBWIBHBIX OTBETOB Ha BOIIPOCHI TeCTa — "'XOpOLIO";
90% u 6GoJsiee TPaBU/IBLHBIX OTBETOB Ha BOIIPOCHI TECTA — "OT/IMUHO'".

JuddepennupoBaHHbIil 3aueT

OOyuaroluiics IMeeT TPaBO Ha MO/yYeHHe MUHUMA/IbHOM TTOJIOKHTETEHOM OLIEHKH TTPY YCIOBUN
YCITEIITHOTO MPOXOXKAEHHSI TEKYIIET0 KOHTPOJISI yCIieBaeMOCTH B (hopMe IMarHOCTHUeCKOM paboThI B
COOTBETCTBUM C rpadmKoM paszena 4.
Cpaua fuddepeHIIpOBaHHOIO 3aueTa POXU3BOJUTCS B BU/Jie UTOTOBOIO TECTa M0 C/IelyIOLUM KPUTEPUSIM:
1. A5 o/TyueHus OLIeHKU "'YI0B/IeTBOPUTE/ILHO" CTYZeHT J0/DKeH IIPaBUIbHO OTBeTUTh Ha 60-70% BOIpPOCOB;
2. [J151 TIOJTyYeHUs1 OLIeHKU 'XOPOLLIO" CTy[eHT JO/DKeH NpaBUIbHO OTBeTUTh Ha 70-89% Bompocos npu
BbInoHeHUHU 100% KOHTPOBHBIX MEPONPUSTUM;
3. 15 TIOJTyueHust OL|eHK! "OT/IMYHO" CTY[EeHT [JO/DKeH NpaBUIbHO 0TBeTUTh Ha 90% 1 6osee BOMIPOCOB MpH
BobITIo/THeHNH 100% KOHTPOJILHBIX MEPOITPUSITHM.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3/jesioB U
JUJAKTHYECKNX eJHHMHIL]

BCEI'O

AyauTopHBIe
3aHATHA B
KOHTAaKTHOM

dopme

BCETO
Jlekuu
IIpakTHueckue
3aHATUA

CamMocTonaTenbHaa
padoTa cTyaeHToB

dopmupyemast
KomIeTreHus, %

IICK-1.1

HANMMEHOBAHUE
OLIEHOYHOTI'O CPEJJCTBA

11

Paszpen 1. MoHUTOpHHT
OKpY’KamlIei cpeanbl U
9K0JIOTHYeCKHIl KOHTPOJIb.

11

Pedepar,
OrtueT 110
TpaKkTHU4eCcKoMY
3a/laHUIO,
Tect

11

Paspen 2. KonTposb 3arpsasHeHust
armMocdepHOro Bo3yxa.

21

15

15

Pedepar,
OrtuerT 110
MpaKTUUeCKOMY
3a/laHuIo,
Tect

11

Paspen 3. KonTpoas 3arpsasHeHus
BOJIHBIX 00BHEKTOB.

22

15

15

Pedepar,
OrTueT 110
MpaKTHUYeCKOMY
3aJIaHUIO,
Tect

11

Pa3pen 4. KoHTpOb 3arps3HeHMst
TO0YB.

12

10

Pedepar,
OrtueT 110
TpaKTHUUeCKoMY
3a/laHUIO,
Tect

11

Paspen 5. OToop,
npe/BapuTe/IbHasI MO/rOTOBKA,
KOHCepBalusa U XpaHeHHe Npoo
00beKTOB MPUPOAHOI CpPeJbl.

16

10

Pedepar,
OrtuerT 110
TpaKTUUeCKOMY
3a/laHMIo,
Tect

11

Pa3zpgen 6. IIpudopsl 1 MeToAbI
aHa/M3a.

41

21 6 15

20

30

Pedepar,
OrTueT 110
TPaKTHUYeCKOMY
3aIaHUIO,
Tect

11

Pazgen 7. lucraHiuoOHHbIE U
aBTOMaTHUYeCKHe MeTO/bI
MOHUTOPHHTA.

Pedepar,
OrtueT 110
TpaKTHU4eCKoMY
3a/laHUIO,
Tect

11

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

12

OrtuerT 110
TIPaKTHUUeCKOMY
3a/IaHUIO,
Pedepar,
Tect

Bcero 3a 11 cemecTp

144

51 | 17 34

93

100

Bcero no guciuniuHe

144

51 | 17 34

93

100

16

10873
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